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LOI CAM DPOAN

T6i xin cam doan day 1a cong trinh do t6i thuc hién. Cac s6 liu, két qua trong luan an

1a trung thuc va chua dugc cong bo trong bat ky cong trinh nao khéc.
T61 xin chiu hoan toan trach nhiém vé nhirng 161 cam doan ctia minh.

Tac gia luan an

Nguyén Thi Kiéu Diém



LOI CAM ON

Pé hoan thanh luan an nay toi xin gui 101 tri an dén Ban giam hiéu Truong Pai hoc Nha
Trang, Ban lanh dao khoa Cong nghé thuc phém, Phong dao tao sau dai hoc da tao diéu

kién cho t6i trong qua trinh thyc hién luan an.

T6i xin giri 101 tri 4n dén Ban giam hi¢u Truong Cao dang Kinh té - K§ thuat Can Tho,
Ban lanh dao khoa Cong nghé - Thuy san da gitp do va tao diéu kién cho t6i hoc tap va

thuc hién thi nghiém dé hoan thanh luan an.

T6i xin cam on du 4n Vlir Network da tao diéu kién cho toi tham gia cac 16p tap huan

va mot phﬁn kinh phi hoé chét cho viéc thuc hién thi nghiém.

T6i xin giri 10i cam on chan thanh dén TS. Mai Thi Tuyét Nga va PGS.TS. Ly Nguyén
Binh da tan tinh huéng dan, gitp d&, truyén dat kién thuc, kinh nghiém cho toi trong

sudt qua trinh hoc tip va nghién ctru.

To6i xin guri 101 cdm on dén cac em hoc vién cao hoc khoa 2015-2017, 2016-2018, céc
em sinh vién khéa K54, K55, K56 cua khoa Cong nghé Thuc pham da dong hanh giup
dd, dong vién, khich 1é va chia sé cho t6i nhiéu kinh nghiém trong qua trinh hoc tap,

nghién ctru.

To6i xin gui 101 cdm on dén gia dinh, ban be¢, déng nghiép da luén dong vién, gitp do,

chia sé moi khé khan dé luan an dugc hoan thanh.
Khanh Hoa, ngay...... thang..... ndm 2022

Tac gia luan an

Nguyén Thi Kiéu Diém
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TOM TAT NHUNG PONG GOP MOI CUA LUAN AN
Tén luin 4n: Nghién ciru su bién d6i chit luong cua phi 1€ ca ro phi van (Oreochromis
niloticus) cubi chudi cung ng san pham lanh/dong
Nganh: Cong nghé ché bién thily san.
M3 s6: 9540105
Khoéa: 2014 - 2018
Nghién ciru sinh: Nguyén Thi Kiéu Diém
Ngudi hwong dan: 1. PGS.TS. Mai Thi Tuyét Nga
2. PGS.TS. Ly Nguyén Binh
Co sé dao tao: Truong Dai hoc Nha Trang
Nhirng dong gép méi ciia ludn an:
1. Luan an da xac dinh duoc thanh phﬁn hoa hoc co ban va sy hién dién cua cac nhom
vi sinh vét ban dau trén phi 1é c4 r6 phi van.

2. Luén 4n d4 phan tich, so sanh cac phuong phap ra dong bang khong khi va bang nuéc
¢ nhi¢t d¢ lanh va nhi¢t d§ phong, tir 6 da chon dugc phuong phap ra dong phu hop
cho phi 1& ¢4 16 phi van 14 rd dong bang khong khi lanh (7 £ 1°C).

3. Luan 4n da xac dinh duoc nhimng bién doi vé chéat luong cam quan, tong ham luong
nito bazo bay hoi (TVB-N), tong luong vi sinh vat hiéu khi sinh trudong & nhiét do thap
(TPC), vi sinh vat gay hong dac trung Pseudomonas spp., vi sinh vat chi thi v¢ sinh
coliform va E. coli ctia phi 1& ¢4 o phi van bao quan tai cac nhiét do 6n dinh. Luan an
d3 thuc hién diéu chinh bang tiéu chi dé danh gia cam quan theo chi sb chét luong QIM
phu hop cho phi 1é ¢4 ro phi van nuéi tai Viét Nam.

4. Luan 4n di xdy dung dugc cac mo hinh ting truong cua tong sb vi sinh vat hiéu khi
sinh truong o nhiét 4o thap (TPC) va Pseudomonas spp. voi hé sé R? twong ddi cao. Két
qua kiém dinh m6 hinh béi cac ché dd nhiét d6 bién dong mo phong diéu kién thyc té
cho théy mo hinh c6 d¢ tin cay rat cao. M6 hinh cling duoc kiém dinh trén diéu kién

thuc té cua cudi chudi cung tmg vé6i két qua thu duge da xac nhan kha ning sir dung mo
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hinh dé du doan mat do vi sinh vat dya trén lich sir nhiét do-thoi gian bao quan, tir 6

du doan thoi han bao quan san pham trong chudi cung tng lanh.

TM Gi4o vién huéng dan Nghién ctru sinh

PGS.TS. Mai Thi Tuyét Nga Nguyén Thi Kiéu Diém



PHAN MO DPAU

Cé 16 phi van (Oreochromis niloticus) nudi duoc biét dén 14 mot trong nhing
ngudn nguyén liéu thuy san phd bién hién nay va tré thanh ngudn cung cap protein cho
nhiéu nudc trén thé gidi, nguyén nhan chi yéu 1a do c4 ty nhién ngay cang khan hiém
[39]. Theo thdng ké ctia Lién minh Thuy san toan cau (GAA), san lugng ¢4 16 phi trén
toan thé gidi tang hang nam, cu thé nam 2019 dat 6,5 triéu tdn, nam 2020 dat 6,93 triéu
tan [108]. San luong ting trudng trung binh cla cé rd phi tir ndm 2010 dén nam 2019
trén toan thé gidi udc tinh 13 7,7%. Trong d6, Trung Qudc 13 qudc gia san xuit ca ro
phi dimg dau trén thé gidi, véi san luong chiém gan 50% tong san luong toan thé gisi
(1,7 triéu tn nam 2019), diéu d6 gitp Trung Qudc tré thanh qubc gia c6 san luong
xudt khau ca ro phi cao nhat, ké dén 13 Indonesia (1,1 triéu tan) va Ai Céap (0,9 triéu
tan) [107]. Ngoai ra con ¢6 mot sé qudc gia khac san xuat va xuat khau ca ré phi nhu:
Brazil, Bangladesh, Philippines, Thai Lan va Viét Nam [32]. Viét Nam 1a qudc gia c6
san lugng xuat khau ca ro phi ding hang thir 6 trén thé gidi [33]. Ca r6 phi tré thanh
d6i tuong thuy san duoc quan tim phat trién tai Viét Nam trong nhitng nim qua, véi
muc tiéu tao ra nhitng san pham c6 nang lyc canh tranh trén thi trudng thé gidi, bang
cach da dang héa san pham tir nhidu d6i trgng khac nhau. Mot s6 san pham tir ¢4 1o
phi nhu: ¢4 nguyén con, ca phi 18, cha ca vién... dugc danh gia 1 tiém nang, dic biét
13 phi 1& ¢4 r6 phi van tré thanh san pham xuét khau pho bién cua Viét Nam, do d6 phi

1€ ca r6 phi van la doi tuong can dugc quan tdm nghién ctru va phat trién.

Phén 16n su suy giam chat lugng thuy san va san pham thuy san 1a do su hién
dién cua vi sinh vat. O siéu thi, quay hang thuy san hay chg truyén thong..., thuy san
dac bi¢t 1a ca thuong dugc bao quan lanh bé“mg nudc da, ti mat... Tai noi ti€u thy, su
lay nhiém vi sinh vat vao san pham co thé xay ra tir cac hoat dong van chuyén, bay
ban, lra chon san pham cta khach hang. Thém vao d6, sy thay d6i nhiét do bao quan
va nhiét d6 san pham trong chudi cung tng thiic dy sy sinh trudng cua vi sinh vat 1am
hu hong san pham, ndi bat nhat 1a hé vi sinh vat gdy hu hong dic trung (Specific
spoilage organisms-SSO) nhu: Pseudomonas spp., Photobacterium phosphoreum,
Shewanella putrefaciens... 1a nhiing vi sinh vat thuong dugc tim thiy trén thuy san

[112], cc vi sinh vat ndy khi sinh truéng sinh ra san pham cap thap, lam suy giam chat



luong thuy san [220]. Ngoai cac nhom vi sinh vat gdy hu hong dic trung, c6 thé cé sy
hién dién cua vi sinh vat khac nhu: téng s6 vi sinh vat hiéu khi sinh truong ¢ nhi¢t do
duong thép (TPC), cac vi sinh vat chi thi v¢ sinh nhu: coliform, E.coli... Sy sinh trudng
clia cac vi sinh vat anh huong dén thanh phan hoa hoc, chat lugng cam quan cua thuy
san va anh hudng dén strc khoé ciia ngudi tiéu dung. Co thé noi vi sinh vat 1a nguyén
nhan chu yéu din dén nhitng bién ddi vé chét luong cia thuy san. Trong d6 nhiét do
doéng vai trod quan trong ddi véi su sinh truong cua vi sinh vat, nhi¢t do tang thac déy

mat do vi sinh vt ting, thuy san dé hu hong.

Van dé dat ra, néu chat luong cia phi 1é c4 ro phi van trong chudi cung tng
duoc kiém soat dya trén viée quan 1y lich st nhi¢t d6 cua tung 16 hang, tir §6 du doan
duge mat do vi sinh vét & cac thoi diém khac nhau trong qua trinh bao quan, day 1a co
s& dé x4c dinh thoi han bao quan con lai cua phi 1€ ca nhanh chéng hon. Xuét phat tr
tinh hinh thuc té d6, chiing toi dé xuat dé tai “Nghién ciru sw bién doi chat lwong cia
phi 1& ca ré phi vin (Oreochromis niloticus) cudi chudi cung wng sin phim
lanh/déng” nham xay dyng md hinh dong hoc vé sy sinh truong cia mot sd vi sinh
vét theo nhiét do va thoi gian bao quan, giup cho viéc giam sat va quan 1y chat luong
phi 1é c4 ro phi van trong qué trinh bao quan, bay ban san pham cua nha phan phdi va
cac quay ban 1é duoc tot hon, gop phan kiém soat va quan 1y chat luong san pham phi
1& ¢4 16 phi van ¢ cudi chudi cung tng.

Muc tiéu nghién ciru

1. Tim duogc sy bién doi chat luong cua phi 1é ¢4 rd phi van trong qua trinh bao
quan lanh thong qua su thay d6i vé: mat do vi sinh vat, thanh phan hod hoc va chat
luong cam quan ctia san pham theo thdi gian va nhiét d6 bao quan.

2. Xay dung mo hinh dong hoc vé su bién d6i cua tong sb vi sinh vat hiéu khi
sinh truong o nhiét 6 thap va vi khuan gy hong dic trung Pseudomonas spp. trén phi

1€ ca ro phi van theo thoi gian va nhi¢t d§ bao quan lanh.
Pham vi nghién ctru cta dé tai ludn an

Nghién cuu su bién dbi ham luong TVB-N, chét lugng cdm quan va sy sinh
truong cua vi sinh vat chi thi vé sinh (coliform, E.coli), tong s6 vi sinh vat hiéu khi

(TPC) sinh trudng & nhiét 6 thap va vi khuan gay hong dic trung (Pseudomonas spp.)



trén phi 1& ca ro phi van bao quan lanh. Tir d6 xay dung mé hinh dong hoc vé sy bién
d6i cia TPC va Pseudomonas spp. trén phi 1& ca ro phi van theo thoi gian va nhiét do

bao quan.

NoOi dung nghién ctru

1. Nghién ctru su bién d6i thanh phan hoa hoc ban dau va sy hién dién ctia mot
s nhém vi sinh vat ban dau trén phi 18 ¢4 r6 phi van.

2. Nghién ctru anh hudng ctia mot s phuong phap ra dong dén chat luong cua
phi 1& ¢4 r6 phi van sau rd déng, tir d6 tim ra phuong phap ra dong thich hop.

3. Nghién ctru su bién ddi chét lugng hoa hoc, chat lugng cam quan va sy sinh
truéng cua vi sinh vat chi thi vé sinh (coliform, E.coli), tong s6 vi sinh vat hiéu khi
(TPC) sinh trudng & nhiét 6 thap va vi khuan gay hong dic trung (Pseudomonas spp.)
trén phi 1& ca 16 phi van trong qua trinh bao quan lanh.

4. Xay dung mo hinh dong hoc vé su bién d6i mat do cua téng sb vi sinh vat
hiéu khi (TPC) sinh truéng & nhiét do thap, vi khuan gay hong dic trung (Pseudomonas
spp.) trén phi 18 c4 16 phi van theo thoi gian va nhiét do bao quan lanh. Thir nghiém
g dung mb hinh vao quan 1y chat lwvong san pham phi 1& ca rd phi van trong qua trinh

bao quan va bay ban tai quay ¢ cudi chudi cung tng.
Y nghia khoa hoc va thye tién

Pay 14 nghién ctru mdt cach hé thong 1an dau tién tai Viét Nam vé su bién doi
chét lugng san phém phi 1€ ca r6 phi van vé mat do vi sinh vat, téng ham lugng nito
bazo bay hoi (TVB-N) va cam quan trong cac diéu kién nhiét 46 mé phong cudi chudi
cung tng lanh/déng. Mat d6 vi sinh vat gdy hu hong cu thé 14 tong s6 vi sinh vat hiéu
khi (TPC) sinh trudong & nhiét do thap va vi khuan gy hong dic trung Pseudomonas
spp., duoc xac dinh ¢ nhiét do c6 dinh va nhiét do bién dong mo phong diéu kién bao
quan lanh thuc té trong chudi cung tmg, dy chinh 13 co s¢ dit liéu dé luan an xay dung
md hinh toan hoc cho sy sinh trudng cta vi sinh vat trong qué trinh bao quan va bay
ban. Két qua mo hinh ctia ludn an c6 thé xac dinh duoc mat do vi sinh vat dua trén lich
sir nhiét d6 va thoi gian bdo quan trong chudi cung tmg, tir 46 du doan duoc thoi han
bao quan con lai cta phi 1& c4, gop phan kiém soat tot chat luong cta san pham dén

cuoi chuoi cung ung.



CHUONG 1. TONG QUAN NGHIEN CUU
1.1. Tong quan vé nguyén liéu
Cé r6 phi van
Tén tiéng Anh: Nile Tilapia
Tén khoa hoc: Oreochromis niloticus

Tén khéc: Ca r6 phi van, cé phi, ca ré phi song Nin.

Hinh 1.1. C4 r6 phi van (Oreochromis niloticus)

Cé 16 phi van 1a loai c4 ddc trung ctia ving nhiét d6i, moi truong séng thich hop
cho ca la nhiét do 24 + 32°C, pH 6,5 + 8,5. Ca séng duogc trong nudc ngot, lg, man. Ca
sinh truéng kha nhanh nén sau 8 thang nudi c6 thé dat khéi lugng 300 + 500 g/con
[26].

1.1.1. Phén loai cd ré phi
C4 o phi van dugc phan loai nhu sau:
Nganh: Chordata
Lop: Actinopterygii
Bo: Perciformes
Ho: Cichlidae
Gidng: Oreochromis

Loai: Oreochromis niloticus



1.1.2. Pdc tinh sinh hoc ciia cd ré phi van

Vé hinh thai ca ro phi van c6 than mau hoi tim, vay sang bong, c6 9 - 12 soc
dam song song nhau tir lung xudng bung. Vi dudi c6 mau soc den sdm song song tir
phia trén xudng phia dudi va phan bd khap vi dudi. Vi lung ¢ nhiing soc trang chay

song song trén nén xam den, vién vi lung va vi dudi c6 mau hong nhat.

C4 16 phi van thudng an tap, toc do sinh san nhanh, sinh truong duoc trong diéu
kié€n khi hau va moi truong nudc khac nhau, c6 kha nang khang bénh cao hon cac loai
khac [166], chinh vi vay d4 lam cho c4 ro phi van tro thanh loai ca dugc nudi phd bién
trén thé gidi, ca ro phi van dong vai tro 1a ngudn cung cip dinh dudng quan trong cho
con ngudi, trong tuwong lai s& tré thanh san pham thay thé cho cac loai ca trang hién

nay [11].
1.1.3. Thanh phin dinh dwéng ciia cd ré phi vin

Bang 1.1. Thanh phan dinh dudng ciia ¢4 ré phi van tinh trén 100 g in dwogc

Thanh phén Ponvi Tinh trén 100 g ca
Protein g 17,9
Lipid g 4,8
Canxi mg 120
Phosphor mg 340
Sat mg 1,8
Kali mg 450
Natri mg 50
Magie mg 25
Kém mg 0,6
Vitamin B1 mg 0,3
Vitamin B2 mg 0,09
Vitamin B6 mg 0,03
Vitamin B12 ug 2
Vitamin D ug L5

(Nguon: Foodnutrition table.com) [191]
Thanh phan hoa hoc cua ca 12 yéu t6 anh hudng dén qua trinh bao quan va ché

bién. C4 r6 phi van ¢ chira khoang 4,8% lipid nén day 14 ca béo vira (ham luong béo 4-



8%) [5, 190]. Ham lugng chit béo trong cé vira c¢6 lgi cho sirc khoe nhung lai dé bi oxi

héa va lam giam gia tri cdm quan san pham néu bao quan va ché bién khong dting cach.
1.1.4. Hinh thirc nuéi va khai thdc

Theo thong ké hién nay, dién tich nudi trong thuy san nudc ngot ca nudc ta 1a
390.000 ha (chiém 40% dién tich nudi trong) phan 16n tap trung tai Dong bang song
Citru Long va Pong bang séng Hong voi cac dbi tugng nudi chinh 1a ¢4 tra, ca rd phi,

tom cang xanh, cac loai nuoi truyén thong khac.

Trong chién lugc phat trién thity san Viét Nam, Bo Nong nghiép va phat trién
noéng thon da xac dinh, ngoai hai san phiam xuat khau chi luc 13 ca tra va tom, Viét
Nam s& phit trién ca ro phi trd thinh mot trong nhitng san pham xuat khau chu luc tiép
theo [2, 31]. Chinh vi thé, B6 Nong nghiép va Phat trién néng thon ban hanh Quyét
dinh s6 1639/QD-BNN-TCTS, ngay 06/05/2016 vé phé duyét Quy hoach phat trién
nudi ca ro phi dén nam 2020, dinh huéng dén nam 2030 véi muc tiéu phat trién nudi
c4 16 phi thanh nganh san xuat hang hoa 10n, hiéu qua, bén virng voi san pham da dang,
gi4 tri cao, nham dap ung thi truong xuat khau va tiéu thu trong nude [3]. Theo do,
muc tiéu dén nam 2030, dién tich nudi ca roé phi ca nude dat 40.000 ha va 1.800.000
m® 16ng nudi trén hé thdng song va hd chira 16n. San luong cé ré phi dat 400.000 tan,
trong d6 45-50% san luong ca ré phi phuc vu xuat khau. Riéng vé ddi tuong nudi, cac
ving nudi tap trung phat trién san xuat ba loai ca ro phi: ca 1o phi van, ca ro phi lai
khac loai giita rd phi van va ro phi xanh, c4 ro phi do. Theo d6, ca ro phi duoc tap trung
phat trién theo 7 ving sinh thai gdm: ving Trung du mién nui phia Bic; ving Dong
béng Bic bo; vung Bic Trung B§; vung Nam Trung bd; cac tinh Tay Nguyén; vung

bong Nam bo; vung Tay Nam bo.

Hién nay Trung Qudc 1a quéc gia ding dau thé gidi vé nudi va tiéu thu ca ro
phi, toc d6 ting truong xuat khau ca ro phi ctia qudc gia nay nhanh nhat thé giéi, véi
san luong xut khau chiém 50% tong san luong trén toan thé gidi [33]. Ngoai Trung
Qudc, ca 16 phi ciing dugc nudi rong rii & mot sé nude nhu: My, Braxin, Bi, Ha Lan,
Thuy S¥, Tay Ban Nha, Ptrc, Anh, Phap... Mac du dugc danh gié 1a v6 cung tiém nang
nhung duong nhu cac doanh nghiép xuat khau Viét Nam van chua thyuc sy cha trong

t6i thi trudng cé ro phi. Trong khi d6, véi diéu kién khi hau thuan 1oi, viéc nudi trong



ca 16 phi tai Viét Nam dugc du doan s€ mang lai hi¢u qua kinh té cao, nhit 1a khi ca

tra, basa dang dan tré nén béo hoa trén thi trudong thé gidi.

Tw nhitng diéu kién thudn lgi vé tu nhién va nhitng tiém nang kinh té trong giai
doan mdi, ca ro phi van la doi twong duoc lya chon nghién cuu cua dé tai, nhirng dan
liéu nghién ciru cua dé tai sé gop phan ndng cao chat luong san pham tw ca ro phi van

trén thi truong.
1.2. Tong quan vé chudi cung vng (Supply chain)

Chudi cung tmg 13 thuat ngit duoc st dung pho bién hién nay, d6 13 qua trinh
dua nguyén liéu (yéu t6 dau vao) tir nha cung g théng qua qua trinh bao quéan va van
chuyén di dén noi san xuat, tai noi san xuat nguyén liéu dugc bién d6i thanh san pham
(yéu t6 dau ra) sau d6 san pham duoc nha phan phdi mang dén ngudi tiéu ding. Theo
Harland va cong sy (2001) nhém tac gia da khai niém chudi cung tng 12 mang ludi
cung tmg, gdm nhiéu cong ty lién két véi nhau dé cung cip, sir dung va chuyén nguyén
vat liéu thanh san pham cung cdp cho ngudi tiéu dung [119]. Theo Huynh Thi Thu
Suong (2012) chudi cung (mg ctia mot mat hang 1a mot qué trinh bat dau tir nguyén
lidu thé cho t6i khi tao thanh san pham cudi cung va duge phan phbi téi tay nguoi tiéu
dung nham dat duoc hai muc tiéu co ban la: tao mdi lién két v6i nha cung cép cua cac
nha cung tng va khach hang ctia khach hang vi ho ¢6 tac dong dén két qua va hiéu qua
trén toan hé thong cta chudi cung tng [10]. Theo nghién ciru ciia Mentzer va cong sur
(2001) chudi cung tng 1a sy lién két nhiéu cong ty vi muc dich dwa san pham, hang
ho4 va dich vu vao thi truomg [173]. Nhin chung, hoat dong cuia chudi cung ung 12 lién
két cac nguyén vat liéu v6i cac thanh phan khac dé tao thanh san pham hoan chinh va

mang dén tay ngudi tiéu dung.
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Hinh 1.2. So d6 tdng quit ciia chudi cung irng



Quan 1y chudi cung tmg (Supply chain management - SCM) 1a su tich hop céc
don vi t6 chitc doc theo chudi cung ng, diéu phdi cac dong vat chét, thong tin va tai
chinh dé dap tng nhu cau ctia khach hang v6i myc dich ning cao kha ning canh tranh
ctia toan bo chudi cung tng [227]. Chudi cung tmg lién két cac chudi gia tri, chudi
cung tmg thuong di kém véi quan tri chudi cung tng va c6 mdi lién quan dén mot hang
hoa nhat dinh. Cac hang ho4 trén thi trudng déu c6 mot chudi cung Gng riéng va cé dic
diém khac nhau vé cach ciu thanh va phuong thirc quan 1y [179]. Do d6, quan 1y chudi
cung ng dong vai trd quan trong trong viéc dam bao chat lugng san pham dic biét 1a

thuc pham.

Chudi cung ung thyc pham khac véi chudi cung tng cac san pham khac 1a co
su thay ddi chét luong san pham trong chudi cung tmg, dic biét 1a ddi v6i chudi thuc
phrflm tuoi séng, cang phai chu y vé do tuoi, 6 an toan, do nguyén ven va thoi han su
dung cua thuc phrflm [213, 249]. M{t trong nhitng nhiém vu quan trong nhét ctia chudi
cung ng thuc pham ngay nay 1a kiém soat chat lugng san pham trong toan bd chudi
cung ng. Sy thay d6i chat luong thuc pham tuy thudc vao diéu kién méi truong,
phuong tién luu trir va van chuyén, day 13 yéu td quan trong hang dau dbi véi hoat
dong ctia chudi cung g thuc pham [225]. Theo Gustavsson va cong sy (2011) su that
thoét thuc pham 1a khong thé tranh khoi trong chudi cung g thuc pham, wdc tinh c6
khoang mot phan ba san lugng luong thyc toan ciu bi ton that hang nim. San pham
thuc phém thuong cé cong nghé xtr ly, van chuyén va bao quan dac biét hon so voi cac
san pham hang hoa khéc, tuy nhién chét luong ctia san phim van suy giam dan theo
thoi gian, ngay ca khi 4p dung cac phuong phap va diéu kién t6t nhat [117]. Theo
Blackburn va Scudder (2009) cac mat hang nong san tuoi sdng déu dat chét lugng cao

nhat tai thoi diém san xuat va sau d6 s& giam dang ké theo thoi gian [56].

Téc do hu hong cia thue phdm phuy thude vao nhiéu yéu td trong d6 c6 thé ké
dénlasu thay ddi nhiét d6 va cac diéu kién moi truong khac nhau. Thuc phém co6 ham
lugng dinh dudng cao nhu thit, thuy san.... kha ning hu hong cao, dan dén han st
dung va thoi gian ban hang ngin [213]. Trong dé, vi sinh vat 1a nhiing nguyén nhan
chu yéu lam suy gidm chat lugng thuc phém, dac biét l1a cac san ph'flm tuoi séng [56].
Mot s6 nghién ctru da dya vao dong hoc vé su sinh truong cua vi sinh vat dé du doan

thoi han str dung ctia thuc pham trén dit liéu vé cac diéu kién moi trudng trong chudi



cung mg. Theo Tamplin (2018) thyc pham dugc van chuyén trong chudi cung tng can
dam béo an toan va tbi da hoa thoi han sir dung, nén can tich hop cac md hinh du bao
va thiét bi cam bién dé quan 1y su on dinh cta thuc pham trong chudi cung tng [232].
Céac mb hinh dy bao 1a cong cy hiéu qua dé giam sat va quan 1y chat lugng cia thuc
pham, su két hop giira dit liéu cam bién va cac mo hinh du doan 1a mét trong nhing

cong cu hd tro quan 1y chat lwong va giam sy ton that [40].

Tir cdc dan liéu cho thdy, c6 nhiéu yéu t6, dang ké nhat la nhiét do, danh hwong
dén chat leong thwe pham twoi song ddc biét la thuy san trong chudi cung ing. Pé tai
nghién ciru sw thay déi nhiét dp bao qudn dnh hiedng dén chdt lwong cia phi 1é cd ré
phi van tir d6 dw bdo thoi han sir dung an toan cia phi 1é cd cudi chudi cung ing,
nhitng dan liéu nghién civu ciia dé tai sé gép phan nang cao chdt lwong san pham tir

cd ré phi van trong chudi cung img.
1.3. Tong quan vé lanh dong va bio quan lanh/déng thuy sin

1.3.1. Lanh dong thuy san

Lanh dong duoc biét dén 1a phuwong phap duoc st dung pho bién dé bao quan
thyc pham trong thoi gian dai. Trong qua trinh nay, nhiét do cua thuc pham duoc giam
dudi diém bang, khi d6 nude (dang 16ng) trong thuc phadm duoc chuyén thanh tinh thé
da, day la nguyén nhan kim ham céc bién ddi 1y hoc, hod hoc, sinh hoc, hoat dong cua
enzyme va vi sinh vat [88]. O nhiét do -8°C phan 16n vi sinh vét bi trc ché, con & nhiét
d6 -12°C cac vi sinh vat ua lanh hau nhu khong thé hoat dong gy hu hong thye pham
[22, 27].

Trong nguyén liéu thuy san, diém bang (nhiét do dong bang) phu thudc vao
ndéng do chat hoa tan trong dung dich, do d6 diém bang cua thuy san thuong 1a -1 + -
2°C [5]. Mt khac, trong sudt qua trinh lanh dong, nudc dan chuyén doi tir dang long
sang dang ran 1am cho ndng d6 mudi hitu co va mubi vo co ting 1én, diéu nay dan dén
diém bang tiép tuc ha thap. O nhiét do -25°C chi c6 90 - 95% nudc dong bang (lugng
nuéc nay khong bao gdm nudc lién két). Chinh vi thé, khong cé diém bang ¢ dinh,
tuy nhién da phan 75 - 80% nudc trong thuy san két tinh & nhiét do -1°C va -5°C [8,
27].
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Ngoai ra, ca dong lanh thuong dugc bao quan ¢ nhiét do tir -20 + 2°C, ¢ nhiét
d6 nay phan 16n vi sinh vat khong sinh truong duoc, nhung cé thé c6 mot sd vi sinh
vat séng trong diéu kién tiém sinh [25]. Do d0, dé chét luong ctia ca khong bi bién dbi
nhiéu dong thdi dam bao an toan thuc pham khi bao quan céa trong mot thoi gian dai,
cac san pham thuy san xuat khau dic biét 1a ca phi 1é, sau khi lanh dong va ma bang

ludn duoc bao quan ¢ nhiét do t6i da 1a -18°C [180].
1.3.2. Rd dong

Ri dong hay con goi 1a tan gia, ddy 1a qu4 trinh chuyén d6i nudc & trang thai
ran (tinh thé d4) bén trong thuc pham dong sang trang thai long. Hay néi cach khéc, ra
dong chinh 1a qué trinh phuc hdi trang thai cia thuc phém lanh dong, tro lai trang thai
nhu trudce khi lanh dong [15]. Khi ra dong, nhiét do cua thuc phém lanh dong tang Ién
trén diém dong bang ctia dich bao, tir d6 chuyén nudc tir trang thai rin cia dich bao
sang trang thai 1éng [15, 27]. Qua trinh ra dong thudong xay ra cham hon qué trinh lanh
dong, boi vi can co su hép thu 4n nhiét qua l6p nudc duge hinh thanh va dong lai trén
bé mit thyc pham khi tién hanh ra dong, trong khi d6 & qua trinh lanh déng, su truyén
nhiét thong qua 16p tinh thé da nén c6 hé sb dan nhiét va hé sé khuéch tan cao hon

nudc & dang long [95].

Nhiing bién doi thuong gip trong qua trinh rd dong thuy san, dic biét 1a ca, gdm
c6: su mat nude, hu hong co hoc va bién tinh protein...[180], mot sé thanh phan khac
nhu sic t6 cling duoc giai phong trong qua trinh rd dong, dy chinh 13 Iy do mau sic
clia san pham sau rd déng c6 su thay d6i [87, 103]. Khi thyc hién rd dong, hai thong
s6 duoc quan tam la hé sb truyén nhiét bé mat va nhiét d6 moi trudng xung quanh [42,
218], tbc do cua ra dong phu thudc vao hai thong sé nay. Mot s nghién ciru cho rang,
thuy san c6 chat lugng tot hon khi rad dong nhanh & nhiét do thap, diéu kién nay ngan
ngira sy that thoat thanh phan dinh dudng, han ché nhing bién ddi héa hoc va sy sinh

truong cua vi sinh vat [194].
Phuong phép ra dong chia 1am 2 nhom:

Mot 1a dung nhiét phét ra tir trong phan thit. Cac phuong phap nay bao gom

nhiét tir cac ngudn dién trudng, dién trd va vi song [15]. Ra dong bang dién s& mang
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lai san pham c6 chét lugng tét, tuy nhién phuong phap nay doi hoi chi phi va ki thuat

cao.

Hai 14 dung nhiét din tir ngoai vao tdm san pham [15]. Phuong phap rd dong
nay co thé chia 1am cac nhom nho: ra dong bang nudc, ra déng bang hoi nuédc bio hoa
va ri dong bang khong khi lanh [104]. Uu diém cta cac phuwong phap nay la don gian,
dé thyc hién va chi phi thap, vi thé phuong phap duoc ap dung ¢ nhiéu nha may ché

bién, co s& ban hang hi¢n nay.

Chat luong ciia san pham thuy san dong lanh c6 lién quan chit ché dén diéu
kién dong lanh va ra dong, dic biét 1a ri dong c6 tac dong 16n dén ciu trac va cac yéu
t6 chat lugng khac cua thuy san [54, 87, 104]. Mot s6 phuong phap 1 dong thuy san
da duoc nghién ctru véi muc tidu tim ra phuong phap toi wru va hiéu qua nhu: 1 dong
bang tu lanh, bang 10 vi séng, bang nudc. ..[46, 65, 104, 121]. Theo Haugland (2002)
phuong phap rd dong hiéu qua nhat ddi véi ca hoi dong lanh 1a ngdm trong nudc &
nhiét do 5 - 10°C [121]. Trong khi d6, ra dong bang nudc dudi 10°C duoc xem 1a thich
hop cho ca tuyét dong lanh (Gadus morhua) [212]. Theo nghién ctru ciia Wang va cong
su (2015) chat luong sau rd dong cua ca chép (Cyprinus carpio) ¢6 diém danh gia cam
quan thip nhét khi rd dong bang 16 vi song [243]. Theo Shafieipour va Sami (2015) ra
dong bang 16 vi séng c6 thoi gian ra dong nhanh, nhung lai gy bién tinh protein rd rét,
lam thay d6i hinh dang, cAu trac cia tom he (Penaeus duorarum) va ty 1€ hao hut do
rd déng cao, nghién ctru nay cho rang ra dong bang tu lanh (5 - 6°C) it 1am giam chat
lugng hoda hoc cua tdm nén chat lugng cua tom he dong lanh dugc dam bao [219].
Theo nghién cuu ctia Geng va cong su (2015) cé du (Argyrosomus regius) dugc ra
d6ng bang khong khi lanh (ta lanh) c6 chat luong tt hon so voi cac phuong phap khac
nhu: rd d6ng bang khong khi ¢ nhiét d6 moi truong xung quanh, bang nudc (16°C) va
bang 16 vi soéng [104]. Qua trinh rd dong cham trong khong khi lanh 1a phuong phap

cho chét lwong san pham sau rd dong tot hon so v&i cac phwong phéap ra dong khac.

Nhiét d6 ctia moi truong ra dong thuy san duoc khuyén céo 1a khong duoc cao
hon 5 - 10°C [46], ddng thoi san pham sau rd dong nén duoc bao quan & nhiét do gan
v6i nhiét d6/diém bang ban dau trudc khi ché bién. Theo khuyén céo ciia Cuc Quan 1y

Duoc pham va Thyuc pham Hoa ky (FDA, 2020), dé dam bao an toan thuy san nén
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duogc rd dong tir tir bang cach dit trong ta lanh qua dém. Néu can rd dong nhanh thi
thuy san can dugc dit trong tai nhua kin va ra dong bang nudc lanh. Néu thuy san duoc
nau ngay thi ¢ thé ra dong bang vi song [93]. C6 thé nhan thay phuong phap ra dong
dung nhiét din tir bén ngoai vao tAm san pham 1a lua chon cua nhiéu san pham thuy

san dong lanh hi¢n nay.

1.3.3. Bao qudan lgnh thuy sdn

Thuc phém duoc bao quan ¢ nhiét dJ trén diém doéng bang va dudi 15°C duoc
goi 12 bao quan lanh hay ton trir lanh. Qua trinh nay dugc xem 1 hiéu qua khi sir dung
bao quan thuc pham thoi gian ngan, dic biét 1a thuy san. D6 14 do & nhiét d thap hoat
tinh ctia enzyme va vi sinh vat trong thuc phém bi trc ché va hoat dong cham [122].
Mot s6 phuong phap bao quan lanh thuy san dugc sir dung hién nay van 1a bao quan

bang nudc da va bao quan bang khong khi lanh.
1.3.3.1. Bio qudn bang nwée dd

Dé dang bat gip tinh trang c4 va mot sé mat hang thuy san dugc udp da va bay
ban tai cac quiy hang ciia siéu thi, co s& ban hang thuy san [139]. Mot trong nhing 1y
do nuéde da duge lya chon dé 1am lanh va bao quan thuy san 1a vi nudc da cé hé¢ sb trao
d6i nhiét 16n, téc d6 1am lanh nhanh hon cac phuong phap lam lanh khac nhu 1am lanh
bang khong khi [178]. Ngoai ra, khi nudce da tan chay s& tao mang nudc tranh sy bay
hoi nudc tir nguyén li€u ra ngoai khong khi, nén tranh dugc hién tugng giam trong

luong cua thuy san.

Tuy nhién, khi sir dung nudc da dé lam lanh thuy san c6 kha ning gy ton
thuong co thit, nguyén nhén 1a do nudc da c6 nhidu goc canh gay xuyén thung va bién
dang san pham ching han nhu nudc da xay [1]. Hon nita, khi bao quan bang nudc da
s& tang thém trong luong cac 16p nguyén lidu phia trén, giy bién dang cac 16p nguyén
lidu phia duéi va lam giam chat luong cam quan cua thity san. Mt khac, khi bao quan
bang nudc da cé hao phi lanh cao lam tang chi phi bio quan va ting gia thanh san
pham, dong thoi, nudc da co trong luong va thé tich 16n nén lam tang chi phi van
chuyén. Néu xét vé muc d6 an toan thuc phim, nuéc da rat d& nhiém vi sinh vat néu

qua trinh sdn xuat kém vé sinh hodc méi truong nudc bi 6 nhiém. Pay dugc xem la
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moi nguy vé vi sinh vat can dugc quan tam khi lam lanh va bao quan lanh nguyén li¢u

thay san [113].
1.3.3.2. Bdo qudn bang khong khi lanh

Bio quan bang khong khi lanh 1am chdm cac qua trinh bién ddi cling nhu su
sinh trudng cua vi sinh vat trén thuy san va san pham thuy san trong thoi gian bao quan
[167]. Hiéu qua cta qua trinh bao quan phu thudc vao viéc duy tri nhiét d6 cua thiét bi
lanh. Thong thudng céac thiét bi duoc 1am lanh do sy tuan hoan cta khong khi lanh tao
ra tir dan lanh [15], vi vay trong cac thiét bi lanh nhu: kho lanh, ta lanh can quan tdm
duy tri su ddi luu cua khong khi, kiém soat nhiét do, d6 am... dé duy tri nhiét d6 bao
quan. Uu diém cta phuong phép nay 1a khong khi lanh khé nhiém tap chat va vi sinh
vat, ciing khong giy tac dong co hoc, chinh vi thé chéat lugng cua thuy san dam bao
[112]. Nhuoc diém ctia phuong phap nay 1a hé sé trao d6i nhiét kém hon so voi moi
truong chat 1ong va ran trong cung diéu kién 1am lanh. Ngoai ra, trong khong khi c6
oxy s& gdy ra hién tuong oxy hoa cac thanh phan ciia thily san. Thém vao d6, khi bao
quan bang phuong phap nay con gy ra hién tuong bay hoi nudc tir d6 lam giam khoi

lugng thuy san [8].

Theo nghién ctru ctia Bahmani va cong sy (2011) thoi han bao quan cua ca ddi
(Liza aurata) 1a 10 ngay khi bdo quan bang nudc da va 14 ngay khi bao quan bang
khong khi lanh ¢ nhiét d¢ 3 + 0,5°C (ta lanh) [50]. Nhitng nghién ctru trudc day cho
rang, khong khi lanh 13 phuong phap bao quan hiéu qua hon so véi nude da, phuong
phap nay da duoc dung dé bao quan nhiéu loai thuy san trong qua trinh tiéu thu [96].
Theo do, nhiéu hd gia dinh da lya chon khong khi lanh dé bao quan ca va san phém

thyc pham trong thoi gian dai bang ti lanh gia dinh [101, 138].

Tir cdc dan liéu trén cho thdy bdo qudn bang khéng khi lanh la phwong phdp
dwoc sir dung phé bién hién nay, do c6 nhiéu wu diém va cé thoi gian bdo qudn dai
hon so véi phirong phdp bdo qudn bang nude da. Vi vy, trong pham vi nghién ciru

cia dé tai, bdo quadn lanh thity sin bang khéong khi lanh la phieong phdp dwoc liva chon.
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1.4. Bién doi chat lwgng thuy san trong qua trinh bio quén lanh/ déng

Chét lugng thity san 12 khai niém lién quan dén nhiéu yéu t6 nham dap tung yéu
cau cho nguoi tiéu dung vé sy an toan, gia tri dinh dudng, kha ning st dung, sy tién
loi. Cac yéu td nay duoc thé hién qua do tuoi, chit lugng an dugc va cac dac tinh vat
ly ctia cac loai, kich ¢& va loai san pham. Trong qué trinh lanh déng, ra dong va bao
quan it nhiéu cling anh hudng dén chat luong cta thuy san. Su bién doi chat luong
thuy san duoc danh gia qua cac bién doi: vé vat 1y, hoa hoc, cam quan va sy hién dién

cua vi sinh vat.
1.4.1. Bién d6i hod hoc ciia thiiy sin trong qud trinh bdo qudn lanh/ dong
1.4.1.1. Bién doi tong ham lwong nito bazo bay hoi (TVB-N)

Sy phan giai va phan huy cac hop chét chira nito trong thuy san khi bao quan
dudi tac dong cua enzyme va vi sinh vat sinh ra cac san pham cép thap, trong d6 ¢
nhom nito bazo bay hoi nhu: amoniac, amine, dimethylamine, trimethylamine,
creatine, cac acid amin tu do, nucleotide, uré..., lam ham luong cua chiing tang 1€n [42,
124]. Do d6, tong ham luong nito bazo bay hoi (TVB-N-total volatile basic nitrogen)
thuong dugc str dung dé danh gia chat lugng, do tuoi va sy phut hop cua thuy san twoi
va lanh/déng lanh [27].

Céc hop chét nito phi protein dé bién ddi va tao thanh nhimg hop chat mui kho
chiu boi sy sinh trudng ciia cac vi sinh vét duoc thé hién ¢ Bang 1.2

Bang 1.2. Cic hop chit va co chit giy bién mii do vi khuin sinh ra trong qua trinh
won hong cua ca

Co chit Cic hop chit sinh ra do hoat dong ciia vi khuin
TMAO TMA
Cystein H,S
Methionine CH;3SH, (CH3).S
Carbohydrate va lactate Acetate, CO», H>O
Inosine, IMP Hypoxanthine
Céc acid amin (glycine, serine, leucine) Este, ceton, aldehyde
Cac acid amin, uré NH;

(Nguon: Huss, 2004) [8]
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Budc dau ciia qua trinh won hong 14 do cac vi khuan hiéu khi sir dung ngudn
carbohydrate va lactate dé sinh trudng tao thanh CO» va H>O, két qua cua tién trinh
nay 1a giam thé oxy héa khir trén bé mit san pham. O diéu kién nay, vi khuan yém khi
phat trién khtr trimethylamine oxide (TMAO) thanh trimethylamine (TMA), sy gia
tang ham lugng TMA trong thily san phu thudc chi yéu vao ham luong cia TMAO
trong nguyén li¢u c4 [8, 128].

.
(CH3)3NO ———5 (CH,)N
TMAO TMA

Ti€p theo qua trinh won hong boi vi sinh vat & ca 1a sy phan huy amino acid véi
co ché dién ra nhu sau

Deaminase oxidative

R—CH,—CH(NH,)—COOH » RCH,—CO—COOH + NHj
o_Ceto_aci
Decarboxylase Decarboxylase
Oxydase
R—CH,—CH,—NH, d » RCH,—COOH + NHj
Amin Acid béo

Mot lugng nhé NH; tao thanh trong giai doan ty phan giai nhung phan 16n dugc
tao thanh tir sy phan huy cac acid amin. Theo Huss va cong sy (2004) [8] & c4 nham,
luong NH; tao thanh trong sudt giai doan bao quan rat 16n boi vi ham luong uré trong
thit c4 nham rat cao, thanh phan nay bi phan huy dudi tac dung cua vi khuan san sinh

enzyme urease tao thanh CO2 va NHj3 theo phan ung:

(NH,),CO + H,0 ——5 CO, + 2NH;

Bén canh d6, trong co thit ca ton tai enzyme (TMAO-ase/ TMAO demethylase)
c6 kha nang phan huy TMAO thanh dimethylamin (DMA) va formaldehyde (FA).
Enzyme TMAO-ase thuong duoc tim thiy trong cac loai ca tuyét [226].

(CH3)sNO =25 (CH,),NH + HCHO
TMAO DMA formaldehyde

Theo nghién ctru ciia Ninan va cong sy (2006) ham lugng TVB-N cua mét s6

san pham lam tir c4 16 phi c6 nhiéu bién dong trong thdi gian bao quan dong cu thé
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nhu: ¢4 o phi cat khiic ham luong TVB-N dao dong tir 12,4 - 20,2 mgN/100g, ca vién
c6 ham lugng TVB-N dao dong tir 8,4 - 25,2 mgN/100g khi bao quan ¢ nhiét 6 -20°C
[187]. Theo quy dinh vé d6 tuoi cua thuy san, giéi han cho phép TVB-N khong vuot
qua 30 mgN/100g [204], vi vay c6 thé dua vao ham luong niy dé xac dinh thoi gian
loai bo c4 trong qua trinh bao quan. Theo nghién ctru ctia Thuahi va cong sy (2010) ca
16 phi sau 15 ngay bao quan bang nudc da, c6 ham luong TVB-N tang tir 5,5 mgN/100g
1én 22,53 mgN/100g (van nam trong gidi han cho phép), tuy nhién ca s& hét han sir
dung khi ham luong TVB-N vuot qua gi6i han quy dinh sau 21 ngay ton trit 1a 38,75
mgN/100g [131].

Sw hie héng ciia thity san khi bdo quan c6 thé dwoc danh gid thong qua sw gia
ting lwong TVB-N, ddc biét chi tiéu ndy phan dnh twong doi chinh xdc mirc dé hir hong
cia thiy san bdo quan lanh. Vi thé, trong pham vi nghién ciru ciia dé tai, ham lwong
TVB-N duoc su dung lam mot chi tiéu danh gia su bién doi chat luwong cua phi lé ca
ro phi van vé mat héa hoc, bén canh viéc theo doi su bién doi vé vi sinh vit va gia tri

cam quan ciia san pham.
1.4.1.2. Bién doi cia lipid

Thuy san 1a thuc pham gidu dinh dudng va can thiét cho sitc khoé con nguoi
dac biét 1a c4, do c6 ham lugng lipid cao va c6 sy hién dién cua céc acid béo khong no
cao (PUFA) [125]. Tuy nhién, ham lugng lipid va PUFA cao lai l1a nguyén nhan gay
ra sy hu hong va 1am giam chat lugng cua thuy san [89]. Su bién doi chat lugng co ban
khi lanh dong, trit dong thuy san phai ké dén 1a sy oxy héa chét béo. Qua trinh nay
thudng xay ra d6i véi ca béo va duogc xem 1a mot trong nhitng nguyén nhan lam giam
thoi gian bao quan ca.

Sau khi ca chét, chat béo trong ca thuong bi bién d6i do qué trinh thuy phéan va
oxy hoa. Qua trinh oxy hoéa lipid phu thudc vao rat nhiéu nguyén nhan nhu: loai chat
béo trong co thit ¢4, nhitng lodi ca chira nhiéu acid béo khong bo hoa dé xay ra sy oxy
héa hon nhiing loai khac [230]. Qua trinh oxy hoa cac acid béo khong bao hoa chiu tac
dong boi nhiét do, anh sang va enzyme hinh thanh cac hop chat: peroxide, aldehyde,
cetone va cac géc tu do [127, 140]. Pé xac dinh su oxy hoa chit béo trong thyc phém,

nguoi ta thudng xac dinh cic san pham cua qua trinh oxy hoa, pho bién nhat 1a gia tri
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peroxide (PV)-chi s6 dung dé do sd lwong hydroperoxide hodc peroxide dugc hinh
thanh trong qua trinh ty oxy héa, Tuy nhién, do peroxide 1& cac hop chat khong bén
nén khi xac dinh mirc 46 oxy hoa thudng duoc két hop véi viée xac dinh san pham oxy
hoa thir cap- acid thiobarbituric (TBARs), muc dich 1a do lugng aldehyde sinh ra khi

phan hity hydroperoxide & giai doan tiép theo ciia sy 6i dau [158].

Oxy hoa lipid gy suy giam chét dinh dudng va tao mui kho chiu cho thuy san,
anh huong dén gia tri cam quan va giam thoi han bao quan cta thuy san [53, 248].
Theo Yin va cong sy (2014) phi 1& ca trim co (Ctenopharyngodon idellus) giam gié tri
cam quan (mau sac, mui...) khi dong lanh 13 do oxy hoa lipid cua ca [248]. Piéu nay
cling dugc nhan thiy trén phi 1é c4 thu Ty Ban Nha (Scomberomorus commersoni) va
c4 map ma trang (Carcharhinus dussumieri) duoc dong lanh & -30°C va bao quan tir
0-6 thang & -18°C, chi s6 PV, chi sd TBARs va acid béo tu do ting dang ké theo thoi
gian bao quan, 1am giam chat lwong ctia phi 1é c4 [182]. Theo nhiing nghién ciru trudc
day, oxy ho4 lipid dién ra nhanh hon & cac loai ca béo nhu ca hdi van (Oncorhynchus
mykiss) va ca thu Pai Tay Duong (Scomber scombrus) [53, 215]. Nhu vdy, c6 thé thy
mirc do béo cua ca anh hudng dén téc do cuia qua trinh oxy hoa, tir 46 anh hudng dén

chat lugng va thoi gian bao quan ching.

1.4.2. Bién déi chit lwong thiy sin do vi sinh vit trong qud trinh bdo qudn

lanh/dong
1.4.2.1. Bién doi chat luong thuy san do vi sinh vit

Su hu hdéng thuc phrflm do vi sinh vat 1a mbi quan tam 16n trén toan thé gidi,
25% thuc phém bi hu héng sau thu hoach 1a do hoat dong cua vi sinh vat [1] sy hu
hong thuc pham c6 thé dugc giy ra bai cac yéu td héa hoc va vat 1y, tuy nhién da phan
nguyén nhan dan dén su hu hong thuc phrflm 1a hoat dong cua vi sinh vat, hoat dong
ctia chung tao ra cac san pham cép thap va gdy mui kho chiu théng qua cac qué trinh
chuyén hoa tao thanh hop chat nhu: luu huynh, ruou, aldehyde va cac hop chit hitu co.

Trén bé mat ciia ¢4, vi sinh vat phan 16n duoc tim thay & da (102- 10’ CFU/cm?),
mang (10°+ 10° CFU/g) va ndi tang (103 - 10° CFU/g) [222, 221], tai co thit clia ¢4 tuoi
vi sinh vat hién dién rat it. Khi c4 con séng hodc ca vira thu hoach it ¢6 su hién dién

cua vi sinh vat vi hé thong mien dich ctia c4 da ngan chan sy sinh truong cua vi sinh
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vat trong thit c4. Khi ca chét, hé thong mién dich bi suy yéu, khi d6 vi sinh vat ty do
sinh truéng va xam nhap vao ca. Vi sinh vat s& xam nhap vao co thit bang cach di qua
gilta cac soi co, vi sinh vat c6 thé duoc phat hién trong co thit khi lugng vi sinh vat
trén bé mat da ting 1én trén 10° CFU/cm?. Sy lay nhiém vi sinh vat vao cé co thé tur
nhiéu ngudn gbe khac nhau nhu: dung cu, thiét bi, nguyén liéu song, ngudi ché bién
va nguoi ban hang [37]. Vi thé, viéc kiém soat vé sinh trong chudi cung tng rat quan

trong nham dam bao an toan con ngudi tranh nguy co 1y nhiém bénh tir thuc pham.

Theo Gram va Dalgaard (2002) nhitng nghién ctru vé sy sinh trudng ciing nhu
hoat dong ciia vi sinh vét gay hu hong trén thily san va thyc pham rat can thiét cho viéc
phat trién cac k¥ thuat bao quan, nham giam thiéu sy ton that tr qua trinh hu hong
[112]. Hé vi sinh vat 1a nguyén nhan chinh gay hu hong hau hét san pham thay san noi
chung va trén ca noi riéng, dugc goi la h¢ vi sinh vat gdy hu héng dac trung (SSO)
[112]. Sy hién dién cia vi sinh vat gdy hu hong dac trung: Pseudomonas spp.,
Photobacterium phosphoreum, Shewanella putrefaciens...thuong tao cho san pham c6
mui, vi kho chiu [85]. C6 thé thiy rang trén d6i twong thuy san khac nhau c6 thé co su

hién di€n cua cac hé vi sinh vat gdy hu hong dac trung khac nhau (Bang 1.3).

Bang 1.3. Vi sinh vét gy hw héng dic trung trén sian phim thity san

Sin pham Vi sinh vat gay hu héng dac trung
C4 bién uép da Shewanella putrefaciens

Ca nudce ngot udp da Pseudomonas spp.

C4 bao quan bang CO; ¢ nhiét do thip Photobacterium phosphoreum

(Nguon: Gram va Dalgaard, 2002)[112]

Trong qué trinh bao quan, cac vi sinh vat s& luon thay doi dé chdng choi va thich
g voi didu kién khac nhau ctia moi trudng. Thong thudng cac vi khuan hiéu khi s&
sinh truéng dau tién trong qué trinh hu hong, ching st dung ngudn ning lugng tir
carbohydrate va lactate dé sinh trudng tao thanh CO» va HoO 1am giam thé oxy héa
khtr trén bé mat san pham, dudi diéu kién nay cac vi khuan yém khi nhu: Alteromonas
putrefacien, Enterobacteriaceae sinh truéong khir TMAO thanh TMA, gy mui vi xdu

cho ca. Tiép theo qua trinh hu hong thuy san 1a cac vi sinh vat phan hily acid amin tao
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thanh NH3, CO»... Mot sd vi khuan phan huy cac acid amin chta luu huynh nhu
cysteine, methionie tao thanh H,S, CH3SH, (CH3)2S, cac hop chét nay tao mui vi xau,
lam giam gia tri cam quan cho san pham. Sy gia ting mat d6 vi sinh vat gay hu hong
thuy san c6 thé ké dén do qua trinh bao quan va xu Iy khong dung cach cac san phim
thity san [177]. Ngoai cac nhoém vi sinh vat gay hu hong dic trung con c6 nhiéu nhom
vi sinh vat nhu: coliform, E.coli, Vibrio, Samonella, Listeria... cac vi sinh vat nay khi
lay nhiém va sinh truéng lam cho thuy san mét an toan ddi véi nguoi tiéu dung. Chinh
vi thé, vi sinh vat 13 yéu t6 quan trong cin quan tim theo ddi trong qua trinh san xuat

va bao quan thuy san theo TCVN 5289:2006.
1.4.2.2. M4t 56 vi sinh vt thuong gdp trén thuy san va san phdam thuy sdn
a) Téng vi sinh vit hiéu khi (TPC- total viable count)

Vi sinh vat hiéu khi 13 nhitng vi sinh vat ting truéng va hinh thanh khuan lac
trong diéu kién c6 su hién dién cua oxy phén tir. Theo “Quy dinh giéi han t6i da 6
nhiém sinh hoc va hoa hoc trong thuc pham” [4] va TCVN 5289:2006 vé tiéu chuan
ap dung cho san pham thuy san déng lanh, giéi han tong s vi sinh vat hiéu khi khong
vuot qua 109 CFU/g [4]. Do d6 khi tién hanh nghién ctru vé su bién d6i chat luong cua
thuc ph'flm n6i chung va thuy san noéi riéng, mat dé vi sinh vat hiéu khi 1a chi tiéu

thuong dugc lya chon.

Theo nghién ctru ciia Tong va cong su (2013) luong TPC trén phi 1€ ca tra tai
cong doan dong goi & cac nha may ché bién thuy san quy moé 16n 13 6,3.10° CFU/g, ¢
nha may ché bién quy mé nho 14 1,26.10° CFU/g [235], nhém téc gia cho rang d6 1a do
& quy md san xuét 16n, viéc giam sat thuc hanh vé sinh trong qua trinh ché bién tét hon
nén han ché dugc sy 1ay nhidém va sinh truong cta vi sinh vat. O mot nghién ctru khac,
khi so sanh ham lugng TPC ciia ca ré phi bao quan bang nudc da véi ca ro phi bao
quan & nhiét d6 méi trudng, két qua cho thdy luong TPC ban diu ciia ca bao quan bang
nuéc da 1a 2,8.10° CFU/g tang 1én 3,2.10° CFU/g sau 15 ngay va ting dén 8,5.108
CFU/g vao cudi thoi gian bao quan 21 ngdy, vuot qua ngudng cho phép theo quy dinh
10° CFU/g. Con mau bao quan & nhiét d6 mdi trudong chi sau 12 gid lugng TPC dat
2,6.10° CFU/g, dén gio thir 15 ting 1én 8,9.107 CFU/g vuot qua ngudng cho phép [55].

Mot vai nghién ctru cho rang TPC 14 thong s6 vi sinh vét duoc dung dé danh gia thoi
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han st dung an toan cho ngudi ti€u dung, theo d6 phi 1€ ca tra bao quan lanh tai cac
nhiét do 1, 4, 9, 15 va 19 + 1°C khoéng nén vuot qua thoi gian tuong tng 1a 216; 96;
36; 16 va 7 gio, bodi vi khi d6 lugng TPC da vuot qua ngudng cho phép [186]; ca bép
nudi (Rachycentron canadum) cit khiic bao quan & nhiét ¢ 0 - 2°C hét han sir dung

sau 10 ngay bao quan, tai thoi diém d6 lugng TPC dat 2,8.10° CFU/g [162].

Tir nhitng dan liéu trén cho thdy tong sé vi sinh vdt hiéu khi la mét chi tiéu rat
quan trong dé giam sdt sy bién déi chdt lwong doi voi thity san bao quan lanh. Do do,
tong s6 vi sinh vdt hiéu khi la chi tiéu dé tai quan tam theo doi trong qud trinh bdo
quan lanh phi 1é cd ré phi van dén cudi chudi cung g, chi tiéu nay dwege B6 Y té quy
dinh doi véi thwe phdm néi chung, thuy san néi riéng tai QCVN 8-3:2012/BYT va Quyét
dinh s6 46/2007/0P-BYT.

b) Photobacterium phosphoreum

Photobacterium phosphoreum 13 vi khuan gram am, hinh que c6 thé di dong, co
thé sinh trudng trong diéu kién yém khi, séng trong rudt ctia ca va c6 kha ning phat ra
anh sang xanh lam. Photobacterium phosphoreum giy hu hong ca bang cach khir
TMAO thanh TMA lam cho san pham c6 mui vi tanh, hu hong [97]. Ngoai ra,
Photobacterium phosphoreum con sinh truéng tot trong diéu kién c6 COa, nén vi khuan
nay lam giam ham luong TMAO trong san pham c4 phi 1& bao quan bang CO..
Photobacterium phosphoreum con duoc tim thay khi duoc bao quan boi ndng do mudi
thap, acid nhe va trit lanh trong bao bi chan khong [137, 145, 148]. Sy hu hong cia ca
boi Photobacterium phosphoreum duoc phat hién bang cac phan tng giy phat quang

hay phuong phép do su suy gidam ham lugong TMAO [76, 75].

Theo nghién ctru ciia Dalgaard (1994) tac gia da sir dung mo hinh dong hoc vé
su sinh trudng cua vi sinh vat dic trung trén ca tuyét, két qua cho thdy Photobacterium
phosphoreum d6ng vai trd quan trong trong viéc gdy hu hong san pham nay [77].
Nhiéu nghién ctru cho thiy Photobacterium phosphoreum 13 mot nhan t6 quan trong
trong viéc hu hong ca hoi va cé tuyét tir bic Pai Tay Duong dic biét 1a ca phi 1& dong
g6i va bao quan lanh. Dé tc ché sy sinh trudng ctua Photobacterium phosphoreum co

thé sir dung mgt s6 bién phap nhu dong lanh [172].
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Mac du Photobacterium phosphoreum 1a nhém vi sinh vat thuoc nhém gay hu
hong dac trung cua thuy san, nhung Photobacterium phosphoreum thuong dugc tim
thy trén khi c4 bao quan & diéu kién chan khong hodc c6 mat ciia CO» [239]. Ngoai
ra, nhom vi sinh vat nay da phan dugc phat hién ¢ cac loai ca bién va khong duoc tim

thdy & ca nudc ngot [97].
¢) Shewanella putrefaciens

Shewanella putrefaciens dugc phat hién boi Shewan ngudi du tién tim hiéu vé
su hu hong cua ca [156]. Shewanella putrefaciens 1a vi khuan ky khi gram am, c6 kha
nang tao thanh H,S tir cac hop chit hiru co va vo co, lam giam TMAO [132], tao ra
TMA tao mui khé chiu, mui cua sy hién dién TMA. Shewanella putrefaciens con lam
giam acid amin chira luu huynh tao ra cac hop chit sulfua nhu HoS [112]. Vi vay,
phuong phap duoc xem 13 hiru hiéu dé phat hién cac vi sinh vat gdy hu hong 1a st dung
phép thir véi san pham hu hong, trén co s¢ d6 c6 thé phat hién Shewanella putrefaciens

bang phan tng véi HaS [112].

Shewanella 1a nhitng vi sinh vat thuong hi¢n dién trén céc loai c4 nudc man,
chung khong dong vai tro quan trong trong sy hu hong cta ca nude ngot [112]. Khi ca
vira méi danh bat mat do Shewanella putrefaciens rat thap nhung trong qué trinh bao
quan vi khuan nay tro nén thich nghi véi méi truong va sinh truéng manh mé, mat do
tang dén 107+ 10° CFU/g [221], chinh vi thé Shewanella putrefaciens dugc st dung dé
tién doan thoi gian bao quan ctia mot sd san pham thily san thong qua viéc kiém tra
mat d6 ciia vi khuan nay [112]. Bé qua trinh quan 1y chat luong ca tuyét tot hon, Bonilla
va cong su (2007) di tién hanh x4y dung mdi twong quan giita chi sé chat lugng (QI,
téng diém cam quan QIM) va thoi gian bao quan san pham bang nudc da, dua trén két
quéa phan tich mat d6 vi khuan sinh H,S, diéu nay giup danh gia nhanh chéng va chinh
xéac do twoi cta phi 1€ ca tuyét [57].

d) Pseudomonas spp.

Pseudomonas spp. thudc ho Pseudomonadaceae, 13 vi khuan gram am, hinh que
théng hodc cong manh, khong c6 kha nang sinh bao tu, kich thudc 0,5 - 1,0 x 1,5 5,0
um, thuong di dong véi mot hoac nhiéu roi, 1a vi khuan hiéu khi bit budc. Hau hét

Pseudomonas spp. ¢6 phan (mg oxidase duong tinh. Pseudomonas spp. c6 thé sinh
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truong tir 4 - 42°C, nhung chiing sinh truéng tot nhat ¢ nhiét do thap trén ca va cac san
phrflm tur ¢4, dac biét 1a ca uop da, nén dugce coi l1a vi sinh vat gdy hu hong dac trung
trén nguyén liéu ca va ca uép da [105]. Pseudomonas spp. san sinh ra cac hop chat bay
hoi nhu aldehyde, ceton va este...lam anh hudng dén mui ctia san pham, day két qua

cua qua trinh phan huy céc acid amin [8, 113, 240].

Pseudomonas spp. 1a vi khuan gy bénh tiém 4n cho con ngudi, mot sb loai
Pseudomonas ¢6 kha ning gdy bénh nhu: Pseudomonas aeruginosa giy ra mot so bénh
nhiém trang cuc bo [142], Pseudomonas putida gay nhiém tring mat, tiét niéu, viém
phdi va nhiém tring mé mém [238], Pseudomonas fluorescence gy nhiém tring mau

va la mot trong nhitng nguyén nhan hang dau cua bénh phoi [217].

Theo Abbas (2014), trong hé vi sinh vat phan lap tir ca tai nhiéu khu vuc &
Baghdad, su hién dién ctia Pseudomonas spp. chiém dén 15% [34]. Theo nghién ctru
ctia Osman va cdng sy (2021) ¢4 ro phi van 14 loai thuy san trung gian dé nghién ctu
cac loai Pseudomonas gitip kiém soat cac bénh truyén nhiém anh hudng x4u dén nganh
nudi trong thiry san [198]. Su xudt hién cua Pseudomonas spp. c6 anh huong rat 16n
dén su suy giam chat luong cia san pham, nén Pseudomonas spp. con duoc xem la
mét chi thi chat lugong thuc phém [36, 240]. Pseudomonas spp. sinh truéng manh trong
diéu kién lanh, mot vai nghién ctru cho rang sy hu hong thuy san bit ngudn tir
Pseudomonas spp., cic tic gia ghi nhan sy xuat hién ciia nhom vi sinh vét nay trong
qua trinh bao quan lanh mot s6 mat hang nhu phi 18 ca tra [186, 236], ca ro phi [174],
c4 thu Pai Tay Duong, ca ngir [36]. Theo d6, nhiéu md hinh toan hoc dugc xiy dung
dé du doan su hu hong thyc phém khi bado quan dya trén sy sinh truéng ciia nhom vi
sinh vat ndy. Theo Zhang va cong su (2011) c6 tdc dong ctia nhiét do va thoi gian bao
quan dén sy ting trudng cta Pseudomonas spp. trén thit bo, tir d6 nhom tac gia da thiét
1ap mé hinh sinh trudng ctia Pseudomonas spp. dé du doan thdi han st dung thit bd
bdo quan ¢ nhiét d6 0 - 20°C [253]. M6 hinh toan hoc vé su sinh truong cua
Pseudomonas spp. con dugc nghién ctru trén nhiéu loai thuc phém khac nhau nhu: ca
[145, 246], thit ga [110], thit lon [203] va thit bo [66, 145], qua do6 céc tac gia cho réng

cong cu nay co6 thé cho két qua mot cach nhanh chong va chinh xac.
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Pd ¢6 nhitng nghién ciru vé hé vi sinh vdt gdy hong dic trung trén thiiy san néi
chung va cd ré phi néi riéng, phan I6n san pham tir cé ré phi thuong & dang nguyén
con duoc bao quan lanh va lgnh dong. Tuy nhién, chua co nghién ciru mot cach hé
thong vé sw bién doi ciia lwong vi sinh vt gdy héng déc trung trén phi 1é cd ré phi vin
trong suot qud trinh bdo quan lanh. Cd ré phi van la mét loai cd nwée ngot nhiét ddi,
Vi thé nghién civu sw hién dién va sinh truéng ciia Pseudomonas spp. trén phi 1é cd ré
phi van la can thiét va c¢é y nghia.

e) Coliform

Coliform 14 tryc khudn dudng rudt, hiéu khi hodc ki khi. Coliform 1a mot nhém
vi sinh vat bao gom 4 chi: Citrobacter, Enterobacter, Escherichia, Klebsiella.
Coliform c6 ngudn gdc tir phan, nude nhiém ban, rac va thudc nhom lay nhiém wa 4m
[7]. Coliform sinh trudng tdt trén nhiéu loai thuc phém. Nhiét d0 sinh trudng cua chung
c6 thé tir -2 - 50°C, pH 4,4 - 9,0, chung sinh trudong yéu va cham & nhiét d6 3 - 6°C
[7]. Su hién dién cua chung trong thyuc phém, nudce hodc cac loai mau moi truong duge
dung dé chi thi kha nang hién dién ctia cac vi sinh vat gdy bénh khac, do d6 coliform

1a chi tiéu thudong duoc dung dé danh gia mirc do vé sinh an toan thuc pham.

Theo Lé Xuan Phuong (2001) cé sau khi danh bat duoc chtra trong dung cu
chira va chuyén dén noi tiéu thy hodc ché bién, thoi gian nay cé c6 thé bi nhiém vi sinh
vat tor nude rira, khong khi va bé mat tiép xuc cua dung cu chira, noi dé ca. .. [25], ngoai
nhirng vi sinh vat ¢6 san trén nguyén lidu. Di v6i ca dong lanh con c6 thé bi 1y nhiém
vi sinh vat tir qua trinh ché bién nhu: dung cu ché bién va thiét bi ché bién [68]. Chinh
vi Iy do d6 nén trong qua trinh san xuat, nguoi ta thudng s dung Chlorine dé khir
trung dung cu, bé mat tiép xtc, thiét bi, va rira tay cho cong nhan voi ndng do tir
50+100 ppm [235]. Tai Viét Nam va mot s6 nudc trén thé gidi san pham thay san phan
16n duoc tiéu thu tai cho truyén thdng va siéu thi. Nhidu nghién ctru cho thiy rang muc
do nhiém vi sinh vat cia c4 bay ban tai cic khu vuc nay chu yéu 1a do thiéu kién thirc
vé vé sinh thuc phém [174], mdi de doa strc khoe cong déng Xuét phat tir cac san phém
thiy san dugc bay ban tai cac khu vuc nay [85]. Theo nghién ctru cua Oramadike va
cong su (2010) chét lugng cua cd dong lanh tai cac si€u thi dugc quyét dinh chu yéu

boi diéu kién vé sinh. Két qua kiém tra ctia nhom tac gia cho théy, ca dong lanh duoc



24

bao quan & -18°C tai mot sb siéu thi & bang Lagos (Nigeria) c6 tong sd vi sinh vat 13
2.10%-7,4.10° CFU/g va mat d6 coliform 14 0 - 53 MPN/g [196]. Biéu kién vé sinh anh
hudng truc tiép dén chét lugng ca ban boi vi ca dé bi nhiém vi sinh vat & cac giai doan
khac nhau trong qua trinh xir 1y, ché bién va bay ban [109]. Hién nay, coliform va
E.coli chinh 12 vi sinh vat chi thi v¢ sinh theo quy dinh vé an toan vé sinh thuc phém
ciia BO Y té [4].

P E. coli

E.coli 1a dang coliform thudc giong Escherichia c6 ngudn gbc tir phan, sinh
truong duoc ¢ nhiét do 44 - 50°C, pH thich hop 1a 7.3 - 7,4 nhung c6 thé sinh truong
o pH tu 5,5 - 8,0. Chung c6 kha nang sinh indol, acid, khong sinh aceton va khong
dung citrate 1am ngudn cacbon. Pay 1a mot vi sinh vat chi thi nhiém phan trong thuc
pham, gém c6 5 nhom: E.coli gay bénh dudng rudt (Enteropathogenic) (EPEC); E.coli
gy ngd doc duong rudt (Enterotoxigenic) (ETEC); E. coli gay bénh ly, E.coli giy xuat
huyét duong rudt (Enterohaemorrhagic) (EHEC); E.coli gay bénh do bam vao niém
mac (Enteroadherent) (EAEC).

Céc ching E.coli gy cac bénh dudng rudt véi mirc do nghiém trong c6 thé tir
rat nhe dén rat ning, hoic ¢ thé de doa tinh mang tuy thudc vao nhimg yéu t6 nhu
dang chung giy bénh, stc dé khang cta nguoi bénh va mic d6 nhiém khuan. Moi
truong séng tu nhién cua E.coli 1a rudt nguoi va dong vat ¢ xuong song. Do d6 E.coli
hién dién rong rai trong moi trudng 6 nhiém phan hay chét thai hitu co, sinh truéng va
ton tai rat 1au trong moi trudng. Hau hét cac hién tuong 1ay nhiém déu c¢6 mdi lién quan
dén ngudn nude hay dén van dé bao quan thyc pham dudi diéu kién khong hop vé sinh.
Trong ving nudc on d6i, E.coli khong xuat hién trén ca va dong vat giap xac lic méi
danh bét (trtr ving dAt bj 6 nhiém nang) [8, 127]. Mot sb nghién ctru cho théy nhiét do
bao quan cang cao cang thuc ddy su sinh truong ctia nhom coliform va E. coli, do do,
bao quan lanh va lanh déng duoc xem 1a phuong phap hitu hiéu dé bao quan cé va cac
mat hang thiy san [44]. Theo cac nghién cuu trude day trén phi 1€ cé tra va tom st bao
quan ¢ nhiét do 1- 4 = 1°C, nhiét d0 nay khong thuan loi cho sy sinh truong cia E. coli
[17, 163].
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Su nhiém E. coli trong thuc pham chimg té xuat hién mdi nguy mam bénh duong
rudt ¢ thé di xam nhép vao thyc pham. Theo quy dinh s6 46/2007/QD-BYT gi6i han
cho phép d6i véi E.coli 13 102 CFU/g trén san pham ca va thiy san tuoi (c4 dong lanh,
cé tuoi, cac loai nhuyén thé, cac san pham cta ca phai xtr Iy nhiét trude khi str dung)
[4]. Coliform va E.coli dugc ding dé danh gia mac do an toan thuc pham, duoc ap
dung dau tién & My tir ndm 1920. Trong d6 E. coli dugc coi nhu 1a mot sy chi thi t6t
cta sy 1ay nhiém (56 lugng nhd) hodc co6 sy sai pham vé nhiét do trong qua trinh bao
quan (sd lugng 16m). C6 thé néi, coliform va E.coli chinh 1a vi sinh vat can theo ddi
trong qué trinh gidm sat an toan vé sinh cho thuc pham tir qua trinh nudi, ché bién dén

ti€u thu.

Xudt phat tu thuc té va quy dinh cho thdy, cdc vi sinh vdt chi thi vé sinh can
dwoc kiém tra, gidm sat dé dam bdo van dé vé sinh an toan thwc pham thuy san. D6
chinh 1a Iy do dé tai nay ciing tdp trung nghién ciru vé sy hién dién va sinh trudng cia
nhém vi sinh vt chi thi vé sinh (coliform va E.coli) trén cd r6 phi van phi 1é ¢ cdc diéu
kién nhiét d khdc nhau cé thé gdp ¢ chudi cung ing. Nhitng dan liéu va khuyén nghi
ciia dé tai sé gop phdn kiém sodt chat lwong san pham trong qud trinh bdo quadn va
bay ban.

g) Vibrio spp.

Vibrio 1a phay khuan, gram am, ky khi, thuong duoc tim thiy trong nudc bién
[239]. Mot sd loai Vibrio gdy bénh viém da day va viém rudt & nguoi va cé thé
gy nhiém tring duong huyét [147] Pay 1a loai gay bénh thudng gap khi sir dung hai
san chwa nau chin. Céc loai Vibrio gay bénh gdm c6: Vibrio parahaemolyticus, Vibrio

vulnificus va Vibrio cholerae [92].

Vibrio cholerae c6 nhiéu trong mdi truong nude bién va nudc ngot. Mot sb
nghién ctru cho réng Vibrio cholerae dugc phan lap tir mot sb co quan ndi tang cua ca
[118]. Piéu nay cho thiy Vibrio cholerae c6 thé cé trong ca nguyén liéu bi nhidém tir
moi trudng nudi trong, mot sd tac gia da phan 1ap dugc Vibrio cholerae trén cé rd phi

dugc nudi trong 10ng ndi [83] va mot s loai ca canh nhu ca bay mau [141].

Vibrio parahaemolyticus duoc xem 1a nguyén nhin hang dau giy bénh vé

duong ti€u hoa khi tiéu thu hai san ¢ cac nudc Nhat Ban, Canada va Hoa Ky [229].
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Vibrio parahaemolyticus bi vo hoat va giam s6 luong trén thuy san khi bao quan lanh
va lanh déng [242]. Béo quan lanh va déng 1a nhitng phuong phap hiéu qua nhat dé tc
ché hoic han ché sy sinh trudng ctia cac mam bénh trong thyc pham trong d6 c¢6 Vibrio

parahaemolyticus [8].

Theo TCVN 5289:2006 mat d§ Vibrio parahaemolyticus cua thuy san khong
dugc vugt qua 102 CFU/g. Chua c6 quy dinh vé luong Vibrio cholera trong thuy san
n6i chung, tuy nhién theo TCVN 8338:2010 quy dinh vé mat d6 vi sinh vét c6 mit trén

phi 1& c4 tra dong lanh, khong cho phép c6 mit cua Vibrio cholera trong 25 g mau.
h) Salmonella spp.

Salmonella thuoc ho Enterobacteriaceae (vi khuan duong rudt) 1a nhéom tryc
khuan gram am. Salmonella sinh truéng toi uu & 37°C, nhung c6 thé sinh trudng trong
khoang nhiét do tir 5-47°C [192]. Salmonella 14 vi khuan gdy bénh viém rudt va da day
cap tinh, triéu chimg chil yéu khi nhidém khuan 1 tiéu chay khong ra méu, dau bung,
sOt, budn non va ndn [35]. Chinh nhitng mbi nguy dén tir Salmonella nén vi khuan nay
1a d6i twong cn gidm sat trong qua trinh ché bién. Salmonella c6 thé 1ay truyén tir
dong vat sang thyc pham, dong thoi dé lay nhiém chéo giita thuc pham tuoi song va
thuc pham chin tir qué trinh xt 1y va ché bién [94, 116, 154, 169]. Do d6 sy lay nhiém
Salmonella trong thuy san da tré thanh mdi quan tim cta cac co quan y té tai mot s6

cac quoc gia [123, 202, 251].

Salmonella dugc phat hién trong cac san pham ca hun khoéi, ca hdi sushi va cac
san pham c4 mudi [63], tuy nhién kha ning ton tai cua Salmonella trén ca va cac san
phrflm tir c4 dugc bdo quan lanh va dong lanh lai rat han ché, boi vi Salmonella ton tai
nhung khoéng sinh truéng & 3°C [150]. Theo cic nghién cuu trudc day, lugng
Salmonella trong c4 ngur giam sau 12 ngay bao quan ¢ nhi¢t do 5 - 7°C, trong khi do,
khong phat hién dugc Salmonella trong ¢4 ngur sau 42 ngay bao quan dong [120, 150].
Pé han ché mirc do 1ay nhiém Salmonella trong thuc pham, cin niu chin thuc pham
va bao quan & nhiét d6 thich hop sé loai bo kha ning 1y nhiém vi sinh vat nay [8, 13].
Theo TCVN 5289: 2006, khong cho phép su c6 mét cua Salmonella trong 25g thiy

san dong lanh.
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i) Staphylococus aureus

Staphylococcus aureus hay con goi tu cau khuan, 13 vi khuin ky khi gram
duong, c6 kha nang sinh doc td cao khi nhiém vao thuyc pham va gy ngod doc. Nhiét
d6 sinh truong tdi wu cua Staphylococcus 13 30 - 37°C, hoat dong & pH 4,2 - 9,3; pH
t6i wvu nhat 1a 7 - 7,5. Ngoai ra, Staphylococcus aureus c6 thé sinh truong trong méi
truong chtra dén 15% NaCl. Staphylococcus aureus thudng lay nhiém trong qua trinh

ché bién thuc pham khi diéu kién vé sinh kém [8, 13].

Theo khao sat ctia Simon va cong sy (2007) cho thay 21 mau san pham (17%)
va 54 miu ldy tir cong nhan (62%) dugc phat hién dwong tinh v&i Staphylococcus
aureus [224], tir 46 cho thiy nguy co tiém an cta vi khuan nay rat cao [41]. Mot nghién
ctru khac vé su hién dién cia Staphylococcus aureus trén cac mau ca dugc ban tai cac
chg dia phuong cia Nam An D¢ cho thiy c6 khoang 24,47% mau ca bi nhiém
Staphylococcus aureus [62], nghién ctru da chi ra nguyén nhén 1a do diéu kién vé sinh

kém céc ¢ chg dia phuong.

Staphylococcus aureus 13 vi khuan nhay cam v&i nhiét do, chung sinh san cham
& nhiét d6 thap (5 - 12°C). Tuy nhién, khi thuc phdm néu chin van c6 thé bi tai nhiém
vi khuan ndy, lac d6 chung sé sinh truong va san sinh doc t6 [127]. TCVN 5289: 2006
quy dinh sy ¢6 mat cua Staphylococcus aureus khong dugce 16n hon 10? CFU trén 25g

thiy san dong lanh.
k) Clostridium perfringens

Clostridium perfringens 13 tryc khuan gram duong, ky khi, sinh bao tir [61].
Clostridium perfringens phan bb rong rai trong méi truong ty nhién. Vi Clostridium
perfringens c6 kha nang tao thanh bao tir nén chiing c6 thé chiu duoc nhiét d6 cao
trong qué trinh ché bién, do d6 néu thic dn niu chin duoc dé mot thoi gian s€ cO su
nay mam xay ra va cac khuan lac sinh trudng. Clostridium perfringens sinh trudng tbi
wu & nhiét d6 42 - 50°C [245]. Clostridium perfringens dugc udce tinh 1 vi khuan gay
bénh tir thyc pham ding thtr hai & Hoa Ky, trong d6 thit bo 13 mat hang nhiém khuan
phd bién nhét (chiém 46%), ké dén 1a gia cAm (chiém 30%) va thit lon (chiém 16%)
[114]. Ngoai ra, Clostridium perfringens con duoc tim thiy & cac mit hang thuc phdm

dong hop hay thyc pham c6 ham luong protein cao [78].
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Theo nghién ctru cia Wani va cong su (2018) ca cling dugc coi la nguén thuc
pham tiém 4n gay nhiém Clostridium perfringens cho con ngudi [244] béi vi chung 13
loai san sinh nhiéu doc td, bao tir ciia chung da duoc hinh thanh tir luc ca con sdng va
c4 nau chin, khién n6 tré thanh mam bénh tiém tang tur thuc phém [114]. Mot s6 khao
sat da phan lap duoc Clostridium perfringens trong rudt ca nudc ngot nhu: ca chép
bac, ca chép, ca tré [64], ngoai ra Clostridium perfringens con duoc tim thay trén ca
tuyét [47]. Theo TCVN 5289:2006 gidi han cho phép su hién dién Clostridium
perfiringens trén san pham thity san dong lanh 1a 10>)CFU/g.

l) Listeria monocytogenes

Listeria monocytogenes 1a vi khuan gram duong, ¢6 mit rong rai trong tu nhién.
Listeria monocytogenes c6 nhiét d6 sinh truong toi wu 1a 30 - 37°C, nhung c6 thé ton
tai & nhiét do tr 1 - 45°C, nén dugc biét dén 1a nhom vi sinh vat ¢6 thé sinh sdi ¢ nhiét
d6 thap [129, 207]. Chinh kha ning sinh truéong & nhiét do lanh khién Listeria
monocytogenes trd thanh méi de doa dang ké ddi voi sy an toan ctia cac san pham thuc
pham [254]. Tuy nhién, Listeria monocytogenes nhay cam véi nhiét do cao nén dé

dang bi mat hoat tinh khi ndu chin hay thanh tring [127].

Listeria monocytogenes dugc tim théy trong nudc bi 6 nhiém, trén bé mit c4,
trong ni€ém mac da day, mang va rudt, nhung lai khong hi¢n dién trong thit ca séng.
Theo két qua nghién ctru ctia Gram (2001) c¢6 khoang 1 - 34% mau c4 nguyén liéu di
vao nha may ché bién ca dwong tinh v6i Listeria monocytogenes [111], trong 6 30%
trong cac mau ca nudc ngot va 10,4% trong cic mau ca bién [250]. Su lay nhiém
Listeria monocytogenes con c6 thé bt ngudn tir dung cu, ddy chuyén, thiét bi ¢3 nhiém
khuan [79, 115], vi Listeria monocytogenes c¢6 kha ning bam vao bé mait thiét bi va
dung cu ché bién, dic biét 1a kim loai [153]. Mtc lay nhiém Listeria monocytogenes
trén san pham thily san c6 thé duoc duy tri & mc rat thap (1 - 10/g) néu qua trinh thyc
hanh san xuat tot va vé sinh xi nghiép [8]. Két qua diéu tra vé chat lwong vi sinh vat
trén phi 1€ & mot s6 loai ca nhu: c tra, ca hoi, ca rd phi trong hoat dong ban 1¢ tai cac
dia phuong ctia My cho thay ty 18 nhiém Listeria monocytogenes dao dong tir 0% dén
12,5% [201].
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Tt nhitng nghién ciru trén cho thay, Listeria monocytogenes ¢ anh huong dang
ké dén hoat dong thuong mai cta thiyy san, nén trong hoat dong giam sat va quan 1y
chat luong thuy san khong thé bo qua nhém vi sinh vat nay [133]. Tuy nhién, Quyét
dinh 46/2007/QD-BYT va TCVN 5289:2006 khong c6 quy dinh lién quan dén Listeria

monocytogenes trén thuy san tuoi va dong lanh.

1.4.3. Bién déi chit lwong cam quan cia thuy sin va cdc phwong phdp phén tich

cam quan thwong s dung

1.4.3.1. Bién doi chat lwong cam quan cia thity sdn trong qud trinh bdo qudn

lanh/dong

Bién ddi vé cam quan 13 nhitng bién d6i dugce nhan biét nho cac gidc quan nhu
bé ngoai, mui, két cAu va vi [127], con danh gia cam quan duoc dinh nghia 1a mot
phuong phap khoa hoc dung dé goi 1én, do dac, phan tich va giai thich cdc cam nhan
ctia con nguoi dbi voi san pham thong qua cac giac quan: thi giac, khiru gidc, xtc gidc
va vi giac. Bén canh cac chi ti€u vé héa hoc, vi sinh vat, cam quan la cong cu gitp xac
dinh nhanh d¢ tuoi va thoi han con lai cua qua trinh bao quan. Banh gia cam quan hi¢n
nay dugc coi 1a mot trong nhitng phuong phap pho bién dé danh gia do tuoi cua céc

san pham thiy san [128].

Nguyén liéu thuy san c6 dic tinh 13 co thit 16ng 1éo va rat dé von hong, do d6
chat luong cam quan cta thuy san phu thudc vao nhiéu yéu t6 khac nhau nhu phuong
phap bao gbi, phuong phap bao quan, nhiét do va thoi gian bao quan. Cac loai thiy san
khac nhau c6 dic tinh cam quan rat khac nhau, di duoc niu chin hodc khi con song
[170]. Nghién ctru danh gid cdm quan tom su nguyén li€u trong qua trinh bado quan
lanh cho théy, mét sd thude tinh hu hong dac trung nhu sy hinh thanh ddm den trén
than tom, hay két cau co thit kém chat ché déu vuot qua s6 diém cam quan quy dinh
sau 9 ngay bao quan ¢ 1 + 1°C [164]. Theo Duong Thi Phuong Lién va cong su (2011)
dwa vao phuong phap danh gia chi sé chit lugng QIM, nhém tac gia xac dinh thoi han
str dung t6i da ctia tom st (c& 30 - 40 con/kg) duoc bao quan bang nude da ¢ 0 - 1°C
va 1 - 2°C lan luot 14 10 va 9 ngay [12]. Theo Dabadé va cong su (2001) thang diém
chap nhdn cta tom ¢ ving bién A-rdp Xé-ut bao quan lanh 1a 7 diém (ot nhat), diém

khong chap nhan san pham 1a 3 diém, két qua cho thay thoi gian bao quan loai tom nay
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khong qua 9 ngay & 0°C, 7 ngay & 4°C, 3 ngay & 7°C va 43 gio & 15°C [74]. Déi véi
tom thé chan tring Thai Lan dugc danh gid cam quan bang thang do tir 1 dén 9 diém,
diém loai b6 13 5 diém, thoi han st dung cua tom dugc xac dinh 1a 4 ngay ¢ 4 + 1°C
[149].

Hau hét cac nghién ciru chi ra rang, thoi han bao quan cta san pham thuy san
duoc xac dinh dya vao su thay ddi cac dic tinh cam quan. C4 com sau 7 ngay bao quan
bang nudc da xuat hién mui kho chiu, dong thoi c6 sy ting ham lwong TVB-N [171].
Theo nghién ciru ctia Kapute va cong su (2013) ¢6 sy khac biét rat 16n giira ca tuoi va
c4 bao quan trong nudc da & mot s6 thudc tinh cam quan nhu: mau ciia mang, nhét &
mang, vay, mat... khi nhom tac gia xac dinh d6 twoi va chat luong cua cé ro phi ¢
Malawi (Chambo) trong qua trinh bao quan [139]. Phi I€ cé tra bao quan ¢ 0 - 4°C c6
thudc tinh mui xdu (mui mbe, mui 6i khét, mui caa NH3) ting, c6 vi hong thdi, mau
sdc cua ca sam, ciu trac soi va kho 1a dic trung cho phi 1€ cé tra bao quan thoi gian
dai, theo nhom tac gia vi ngot dam 1a thude tinh dac trung cho ca tuoi moéi bdo quan
[19]. Déi vé6i ca hdi nudi, clu triic co thit mém, kém dan hdi va cac thude tinh mui mo
ta mui c4 tuoi giam khi bao quan bang nudc da, két qua phan tich cam quan bang
phuong phap QIM két hop véi phuong phap QDA cho thay ca hoi c6 thoi gian bao
quan bang nudc da tdi da 1a 20 - 21 ngay [231]. Khi nghién ctru danh gia chat luong
cé bop ciat 14t bao quan lanh, tic gia Mai Thi Tuyét Nga (2013) di xay dung duoc bang
mo ta QDA cho ca bép nudi gdm 16 thudc tinh cam quan, trong d6 ¢ nhém cac “thudc
tinh tot” mo ta c4 tuoi va nhém cac “thudc tinh xau” mo ta chat lugng ca kém tuoi. Két
qua danh gia cam quan bang phuong phap QDA cho thay thoi gian bao quan cua céa
bép cat 14t ¢ nhiét d6 0 - 2°C 1a 8 ngay [16]. Tac gia ciing da xdy dung thang diém
QIM véi 9 thudc tinh va tong diém QI 1a 21. Thang diém QIM nay dung dé du doan
thoi han bao quan con lai ctia ca bdp cat lat véi d6 chinh xac + 1,5 ngay. Theo nghién
ctru cua Rodrigues va cong su (2016) nhom tac gia da st dung cac phan tich cam quan
bao gdm phan tich mé ta dinh lwong (QDA) cho ca nau chin va phuong phap chi sd
chat luong (QIM) trén ca tuoi, két qua cho thay thoi han st dung ca rd phi duoc bao
quan bang nudc da 1a 15 ngay [211]. Theo Nguyén Vin Minh va cong su (2021) nhoém
tac gia cho rang bang mo ta cam quan theo phuong phap QIM c6 thé ap dung dé danh
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gia do tuoi, ddng thoi két hop véi bang diém Torry dé xac dinh thoi han sir dung cua

san pham phi 1é ca 16¢ bao quan & nhiét do 2-4°C [14].
1.4.3.2. Cac phwong phdp phdn tich cam quan trong thuy san

a. Phuong phap chi sé chat lwgng (QIM - Quality Index Method)

Phuong phap chi s6 chat lugng dugc nghién ciru dau tién boi Vién nghién ciru
thuc phém Tasmania - Uc [59], sau d6 duoc tiép tuc phat trién & Chau Au va cac nude
khac cho nhiéu di tuong thuy san nhu: ca tuyét, ca trich, ca myét luc, cé hdi, ca bon
bao quan lanh... QIM 1a mdt phuong phép xac dinh chat lugng cam quan cta thuy san
theo mot hé théng khach quan, dua trén nhiing thay doi dic trung xay ra trén ting loai
va san pham thuy san tuoi séng/bao quan lanh hoic dong (khong can chuin bi mau
chin) nhu bé ngoai, cdu trac va mui. Phuong phap QIM sir dung thang diém dénh gia
tir O (trang thai twoi nhat) dén 1, 2 hodc 3 (suy giam nhat) cho mdi thudc tinh cam quan.
Téng diém cia tat ca cac thudc tinh cam quan goi 1a chi sé chat lugng (Quality Index
- QI). Chi s6 QI twong quan tuyén tinh cao v6i thoi han bao quan, diéu nay giup du
bao thoi han bao quan con lai cua thuy san [136]. QIM st dung dé dang hon so véi
mot s phuong phap cam quan khac va khong yéu cau bat ky thiét bi nao khac ngoai
céc giac quan cta con ngudi. Tat ca cac mo ta chit lugng dugc dua ra rd rang va hau
hét déu c6 hudng dan voi hinh anh minh hoa cu thé. Uu diém chinh cua QIM 1 tinh
dic trung cho timg loai va timg loai san pham thuy san. QIM rat thich hop dé huin
luyén cho nhitng nguoi chua c6 kinh nghiém dé danh gia cam quan nguyén liéu thuy
san, dao tao cac chuyén gia gidm sat hoat dong ctia cac cam quan vién [162]. Do do,
phuong phép nay dugc cho 1a rat hiru ich, phu hop dé sir dung trong kiém soat chat
luong, cung cap thong tin c6 gia tri vé d6 twoi va giam sat qua trinh danh gid mot cach
dé dang [170]. QIM duoc xdy dung cu thé cho timg loai va san pham thuy san, nhiéu
thang diém QIM di duoc phat trién cho cac loai ca khac nhau. Nhiéu tac gia da cho
rang phuong phap cam quan QIM rat phu hop dé danh gia do tuoi clia san pham thity
san, dugc ap dung dé danh gia cho nhiéu loai ca nhu: phi 18 ca ro phi [72], phi 1é ca
tuyét [57] phi 18 ca hoi [231], phi 18 ca 16c [14].
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b. Phuwong phap phan tich mo ta dinh luwgng (QDA-Quantitative Descriptive
Analysis)

Phan tich mo6 ta dinh lugng da dugc phat trién trong nhitng ndm 1970 dé hiéu
chinh mot vai van dé nhan biét c6 lién quan v6i phan tich mé ta mui. QDA dugc sir
dung dé xac dinh cac thudc tinh cam quan cua mau thyc phém di chin nhu: ciu
trac, bé mat, mui va vi. QDA cung cép chi tiét tit ca cac thudc tinh cua san phém,
bao gdm ca dinh tinh va dinh lugng [128]. Phuong phap QDA sir dung thang diém
khéng cdu trac (1a mot dudng thang dugce ndi tir ddu mat bén trai qua dau mut bén
phai) dé mo ta cuong do6 cua cac dic tinh.

Trong qué trinh huin luyén QDA, dé thuan loi cho sy hinh thanh khai niém
mot cach chinh xac, cac cam quan vién duge tiép can v6i nhiéu dang khac nhau cua
san phém. Mau dugc lua chon sé dugc quyét dinh bdi muc dich nghién ctru, thanh
vién hoi dong s& dwa ra mot tap hop cac thudt nglt mo ta sy khac nhau cta san pham.
Sau d6, thong qua sy dong thuan, hoi dong phat trién bang tir vung tiéu chudn mo ta
su khac nhau vé cam giac gifta cac mau. Ngoai ra, trong sudt giai doan hudn luyén,
hoi dong sé& quyét dinh thir tw dé danh gia ting chi tidu/thudc tinh. Uu diém cia
phuong phap QDA 1a cam quan vién thyuc hién cac danh gia doc lap, két qua thu dugc
khong xuét phat tir su dong thuan. Ngoai ra, s6 liéu duoc xu 1y théng ké va trinh bay
trén d6 thi mot cach d& dang. Viéc phat trién tur vung cua hdi déng cam quan khong
bi anh huong béi trudng hoi dong va thudng dya trén ngdn ngit mo ta ciia khach hang.
Nhuoc diém cua phuong phap QDA 1a hoi dong phai duoc huan luyén cho mot san

pham cu thé.

Céc két qua phan tich m6 ta QDA 1a co s tham khao/ddi sanh trong xay dung
thang diém QIM cho thuc pham. Phuong phap QDA con duoc dung dé xac dinh thoi
gian bao quan téi da ciia san pham thyc pham/thuy san va 1a mot trong nhiing cong cu

quan trong dé kiém soat chét luong thuc pham [228].
c. Phuwong phap Torry

Phuong phap Torry dugc str dung dé danh gia d6 tuoi ciia mau thiy san di duoc
nau chin, day 1a phuong phap danh gia mé ta theo thang diém 10 duoc phat trién tai

Tram nghién ctiru Torry. Piém duoc dua ra tir 10 (mg v6i mau rat twoi (duge cam nhan
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tir mui va vi) dén 3 tmg véi mau bi hu hong (khong con phi hop cho ngudi tiéu dung)
[170]. Phong thi nghiém Thay san Iceland (IFL) thuong sir dung mire diém 5,5 dé lam
gidi han str dung cho ngudi ddi v6i hau hét cac loai thuy san, bai vi dudi diém nay hoi
d6ng cam quan bat dau phat hién ra nhimg diu hiéu hu hong ctia san pham nhu vi chua
hay mui la [164, 170]. Piém cam quan Torry giam tuyén tinh theo thoi gian bao quan.
Thang diém Torry dugc phat trién cho cac loai ca béo, béo vira, ca gdy va mot s loai
thuy san khéac [45], nghia 12 thang diém Torry khong dic trung cho timg loai hoic san
pham thuy san nhu bang diém QIM.

Bang diém cam quan QIM cho phi 1& ¢4 16 phi van va bang QDA cho loai c4
nay nuoi bé‘mg hé théng nude 4m tuan hoan tai Iceland da duoc Cyprian va cdng su
(2013) phat trién [72], song dé ap dung duoc cho cé ro phi van nudi tai diéu kién nhiét
d6i nhu Viét Nam thi can diéu chinh lai cho phu hop. D6 1a 1y do, d¢é tai da tién hanh
nghién ciru diéu chinh va ap dung thang diém QIM va bang QDA cho ca rd phi van
nudi tai Viét Nam. Pé tai nay ciing st dung thang diém Torry ding cho ca béo vira do
Shewan (1953) [222] phat trién va duoc Phong Thi nghiém Thuy san Iceland (IFL)
diéu chinh 1am phuong phap ddi sanh.

Tir cdc nghién civu truée ddy cho thdy, cam quan 1a kénh théng tin quan trong
cho viéc danh gid chat lwong thuy san, c6 thé dwa vao nhitng bién déi cam quan cia
thuy san trong qud trinh bdo qudn dé xdc dinh thoi han bdo qudn cia thuy san déic biét
la c4. Trong pham vi nghién ciru cia dé tai, dé tai tién hanh nghién ciru si bién doi
chat leong cam quan ciia phi 1é cd ré phi van, xdy dwng bang diém cam quan cho phi
lé ca ro phi van nudi tai Viét Nam, doi sanh véi nhitng bién doi vé vi sinh vt va hod
hoc trong qua trinh bao quan lanh o cac diéu kién nhiét do khdc nhau.

1.5. Tong quan vé md hinh vi sinh vt trong thwe phim

Viéc quan 1y chat luong cua thuy san trong chudi cung tmg c6 thé thuc hién
thong qua viéc theo ddi va danh gia chat luong san pham dua trén céc chi tiéu vé cam
quan, hod hoc va vi sinh vat. Han ché cua cach tiép can nay la tdn kém vé kinh phi,
nhan lyc va thoi gian. Su suy giam chét lugng cua thuy san trong chudi cung tng lanh
d6ng phu thudce chu yéu vao nhiét d6 ma chung trai qua theo thoi gian. Do d, viéc
quan 1y chat luong thuy san thong qua su gidam sat lién tuc nhiét d6 ctia méi trudng

hozc san pham theo thoi gian, tir @6 du doan chat luong va thoi gian bao quan cua thuy
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san dya trén cdc mo hinh chét lugng - nhiét do - thoi gian, mot gidi phap hi¢u qua duoc

phat trién va tmg dung gan day.

Str dung mo hinh toan hoc dé du doan thoi han sir dung doi héi phai co kién
thirc vé cac co ché giy hu hong san pham. Hién nay c6 nhiéu mé hinh du doan su ting
truong cua cac vi sinh vat hu hong ¢ cac nhiét d¢ khac nhau da dugc phat trién [184].
Tuy nhién, khong gidng nhu cac yéu to thuong anh huong dén sy ting truong cia vi
khuan nhu: pH va hoat dong cua nudc, nhiét do 13 yéu t6 co thé thay doi nhiéu trong
toan bo chudi san xuat va phan phéi. Thuc té, thyc pham thuong xuyén bi anh hudng
boi su bién dong nhiét do trong qué trinh van chuyén va bao quan trudc khi giao dén
nguoi tiéu dung. P6i vai mé hinh toan hoc cho su sinh trudng cia vi sinh vat, nhiét do
la mdt trong céc yéu td tac dong dén sy sinh truong cua vi sinh vat, hay noi cach khac
thi nhiét d6 14 mot trong nhiing yéu t6 chinh dé du bao thoi han sir dung ciia thily san

lanh/dong.
1.5.1. M6 hinh so cdp cho vi sinh vit trén thwe phim

Hau hét cac mo hinh so cip vé sy sinh trudng cia vi sinh vat déu duoc xét trong
diéu kién moi trudng khong d6i. Pdi véi mo hinh Baranyi & Roberts, cac tac gia da
phat trién mot mo hinh toan hoc véi y nghia sinh hoc nhét dinh. V& co ban, trong tat
ca cac mo hinh logistic déu c6 gia thuyét 1a co6 mat do vi sinh vat tdi da va téc do sinh
truong cia vi sinh vat 1a mot ham bi giéi han boi mat do vi sinh vat téi da. C6 thé noi
rang tat ca cac duong cong dic trung cho sy sinh trudng cta vi sinh vat gdm c6 3 pha:

pha lag, pha tang truong va giai doan bao hoa khi dat dén mat do vi sinh vat t6i da.
1.5.1.1. M6 hinh so cdp Baranyi & Roberts

Mo hinh Baranyi & Roberts gia dinh rang trong méi truong nhat dinh cé thé xac
dinh tc do ting truong tiém ning cua vi sinh vat va téc do nay s& 1a cao hon so véi
toc do ting trudong thuc té néu thoi gian gan véi thoi diém nudi cdy. Theo thoi gian,
tang truong thyc té sé dat tbe do tang trudng tiém nang. Ty 18 gitta ting trudng thuc té

va tiém nang dugc dinh nghia 1a ham diéu chinh.

Sy ting trudng tiém ning c6 thé duoc trinh bay bang phuong trinh so cip
Baranyi & Roberts nhu sau [51, 52]:
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_ 1+exp (Wmaxt—ho)—exp (—hy)
Y = Ymax +in (expO’max_J’O)+exp(#maxt_h)_exp (—ho)) ( )
1—
hy = 1n( q:’(’) )

A tmax = In (1;:0) = hyg (3)

Trong d6

y: 12 logarit cia ndng d6 té bao vi sinh vét ¢ thoi gian t (InN)

yo: 12 logarit cia ndng do té bao vi sinh vat ban dau (CFU/g hay CFU/ml)

Vmax: 12 logarit cia ndng d6 té bao vi sinh vt tdi da Nimax (CFU/g hay CFU/ml)

Hmax: 13 tc d0 sinh truong tdi da ctia vi sinh vat ciia mo hinh Baranyi & Roberts
(1/gio)

t: 1a thoi gian (gio)

A: 13 thoi gian tré, tic pha lag (gio)

qo: 12 thong s6 cia mo hinh, mot dai lugng dic trung cho trang thai sinh 1y ctia
té bao vi sinh vat

ho: 12 thong s6 ctia mo hinh, 1a dang chuyén doi ctia thong sé qo (phuong trinh
(2)), c6 do on dinh thong ké so véi qo

Puong cong ting trudng ctia vi sinh vat thudng duoc biéu dién bang ham logarit
clia mat do vi sinh vat y(t)= In(N) véi thoi gian (t). Trong dudng cong niy tham sb
(ttmax) chinh 13 @6 ddc ctia dudng tiép tuyén tai diém udn, trong khi d6 (1) chinh 1a giao
diém cua tiép tuyén va mat dd vi sinh vat ban dau, hai tham sd nay thuong duoc st
dung dé mé ta mat do vi sinh vat theo thoi gian bao quan tai diéu kién nhat dinh, duoc

goi la mo hinh so cap cho sy sinh trudng cia vi sinh vat.
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y 4
Ymax

Ydiém uén

Yo

\ 4

tdiém uén t
Hinh 1.3. Puong cong ting trudng cia vi sinh vat

Trong d6 thoi gian lag 14 thoi gian can thiét dé cac té bao vi sinh vat 1am quen
véi diéu kién méi, muc dich chinh 1a xay dung dugc mo6 hinh mo ta dugc su diéu chinh.
Theo d6, cac diéu kién tac dong dén su tang truong thuc té ctia vi sinh vat c6 thé dugc
mo hinh hoa.

1.5.1.2. M6 hinh so cdp Gompertz

Puong cong thuc nghiém trong mé hinh Gompertz ding dé mé ta dir liéu cua
su phat trién/sinh trudng c6 dang:

y = A+ C.exp(— exp(—B.M))

Trong d6, 4 thong sé A, B, C va M 1a cac théng s6 ciia mo hinh

A: 1a lugng vi sinh vat ban dau yo

(A+C): 1a tiém can trén (ymax) clia dudng cong sinh trudng.

Theo mdi lién hé trén, thong sd A ctia md hinh c¢6 thé hiéu 1a logarit ciia mat do
té bao khi thoi gian giam v6 han, néu khong thi A+C c6 thé xem 1a mat d6 té bao khi

thoi gian tdng vo han. Thong s6 mo hinh M dugc xem 1a diém uon cua dudng cong

y(®) [255].
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Téc d6 sinh trudng tdi da va pha lag dugc biéu dién theo cac phuong trinh sau:

B.C 1
Himax = ==} A=M— E(l — exp(1 — exp(B. M)))

1
exp(B.M) > 1 =>/'le—§

y=INN fmmmm e

A+C/

t(h)
Hinh 1.4. Pudong cong md hinh Gompertz véi cic thong sé chinh
1.5.2. M6 hinh thir cdp cho vi sinh vit trén thwe phiam

Mo hinh thir cap 1a mé hinh c6 kha niang dy doan sy sinh trudng cta vi sinh vat
dudi cac diéu kién méi trudng khong 6n dinh (bién doi) va cé tinh dén nhiing diéu kién
nudi cdy va diéu kién tién nudi cay.

Trong truong hop cua md hinh Baranyi-Roberts, phuong trinh (1) s€ dugc st
dung dé mo hinh hoéa sy sinh truong cua vi sinh vat & diéu kién bién dong. Nguoi ta
quan tdm rang chi c6 2 thong sé mo hinh 13 bién s téc do sinh truong toi da pmax va
mat d6 quan thé vi sinh vat t6i da Nimax hodc Ymax = InNmax. Mat d6 quan thé ban dau s&
dugce xem 13 gid tri ban dau va né s& 1 hang so trong qua trinh mo phong diéu kién
bién doi.

Néu nhiét do 13 bién s6 moi truong bién dong duy nhét trong khi cac bién sd

moi truong khac cé thé xem nhu céc thong s6 hang s6/0n dinh, toc do sinh truong toi
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da c6 thé dugec mo hinh héa bang mé hinh cin bac hai ciia Ratkowsky theo phuong
trinh sau [209]:

VHmax = b(T = Trnin)
Trong do:
Tumin : 12 nhiét do toi thiéu cho sy sinh trudng cua vi sinh vat (°C')
b: 13 thong s6 ctia mo hinh thuc nghiém (°C'.h'2).

Nhitng mé hinh nay khong tinh dén sy v6 hoat nhiét va mé hinh Ratkowsky md

rong co6 dang sau [60]:

\/ max =b (T Tmin)(1 - exp(cz (T - Tmax)))

Trong d6: Tmax 12 nhiét d0 tdi da cho su sinh truong cua vi sinh vat va 1a thong
s6 ctia md hinh.

C6 thé thay nhiét do 1a bién sé quan trong ddi v6i thoi han st dung cia san
pham trong chudi san xuit va phan phdi. Pé dy dodn mat do vi sinh vat theo nhiét o
va thoi gian bao quan, diéu can thiét 13 mo hinh hoa sy ting truéng vi sinh vat dudi
dang mot ham cua nhi¢t d6 [255]. Nhi¢t d§ thuong khong ¢b dinh trong chudi cung
mg, do d6 can xac dinh anh huong cua su thay doi nhiét d6 dén mat d6 vi sinh vat
trong thoi gian bao quan [100]. Nhiéu nghién ciru di sir dung chi thi nhiét d6-thoi gian
(Time-temperature indicators -TTIs) [146], TTI 1a thiét bi duoc gin vao bao bi thuc
pham hodc t bao quan [159], thiét bi nay gitp giam sat thoi gian-nhiét do san pham
trong sudt qua trinh bao quan, dya trén nhitng bién d6i ctia thuc pham theo nhiét do-
thoi gian c6 thé dy doan duoc thoi diém hu hong cua thyc pham. Kha ning ing dung
clia cac thiét bi nay di duoc nghién ctru déi voi nhiéu san pham thyc pham nhu thit

tuoi [233], ¢4 tuoi [159], phi 1& c4 tra [186] tom st nguyén lidu [20].

V61 muc ti€u du doan dugce thoi han bao quan con lai cua san phém, can x4c
dinh mdi twong quan giita nhiét d6-thoi gian bao quan voi su sinh trudng cia vi sinh
vat, tr d6 xay dung md hinh toan hoc vé su sinh trudng cua cac vi sinh vat dua trén
lich str nhiét do trong qua trinh bao quan thyc pham. Bruckner va cong sy (2013) da

sit dung mo hinh so cdp Gompertz va mo hinh thir cap Arrhenius dé xay dung cac
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duodng cong tang trudng cua Pseudomonas spp., tr d6 du doan thoi gian bi hdng cua
thit heo va thit ga tuoi khi bao quan lanh [60]. Két qua nghién ciru cho thdy cac mo
hinh du doan su sinh trudng cta Pseudomonas spp. cling nhu thoi gian ton trir & cac
diéu kién nhiét do bién dong thyuc sy phu hop véi dit liéu sinh trudng cta vi sinh vat
theo thoi gian, duoc xac dinh bang phuong phap truyén thong. Theo nhom tac gia, mo
hinh nay c6 thé duoc xem 13 mot cong cu hiéu qua dé cai thién quan 1y chat luong trong

chudi cung cép thit va c6 thé toi uu hoa qua trinh bao quan san pham thit.

Konstantinos va cong su (2001) di nghién ctru vé sy ting truong cla
Pseudomonas spp. trén ca trap (Sparus aurata) bao quan & nhiét do tr 0 - 15°C [144],
nhom tac gida d@ mo hinh hda anh hudng cuia nhi¢t do 1én sy tang trudng Pseudomonas
spp. thong qua mo hinh Belehradek, dong thoi xac dinh dugc toe do ting truong toi da
(1max) cia Pseudomonas spp. tang tir 0,054 = 0,002 (1/gid) & 0°C 1én dén 0,269 + 0,026
(1/gi0) ¢ 15°C va thoi gian lag giam tor 37,2 £ 5,9 dén 8,1 + 0,6. M6 hinh toan hoc vé
su sinh trudng cua Pseudomonas spp. va Shewanella putrefaciens dugc xay dung véi
muc dich dy doéan thoi han bao quan con lai cia ca Boque (Boops boops) khi ¢6 su
thay ddi vé nhiét d6 bao quan, béng viéc giam sat dir li¢u nhi¢t do va thoi gian trong
qué trinh bdo quan lanh [233]. M{t s6 m6 hinh vé sy sinh truong cua vi sinh vat da
dugc xdy dung & cac san pham thuy san nhu: mo hinh vé su sinh truong cua coliform
va E.coli trén tom su dong lanh [20], m6 hinh vé su sinh truong cua Photobacterium
phosphoreum va Shawanella putrefaciens trén ca dong goi [76], md hinh vé su sinh
truong cua Pseudomonas spp. va TPC cho phi 1€ c4 tra trong qué trinh bao quan lanh
[186], md hinh ting truong ctia TPC sinh truong & nhiét do thap va Staphylococcus
trén phi 1€ ca r6 phi khi bao quan ¢ 1 + 0,5°C duoc xay dung bdi Fonseca va cong su
(2013) [99], cac tac gia cho rang mé hinh 13 céng cu danh gid mot cach nhanh chong

cac moi nguy va giam ton that vé mat kinh t€ trong chudi cung tng.

Mo hinh dong hoc vé su phat trién cua vi sinh vat dugc két hop voi thiét bi giam
sat nhi¢t do, tir d6 du doan mat dd vi sinh vat dua trén lich st nhiét d§ duoc ghi nhan
trong qua trinh bao quan, dac biét 1a ddi véi thuc pham bao quan lanh nhu ca [40].
Diéu nay gitp t6i vu hoa viéc quan 1y chat lugng va giam lang phi thyc pham trong
chudi cung g [144]. M6 hinh dugc xem la giai phap thay thé cho viéc kiém tra san

pham truc tiép dé dy doan tinh trang san pham va thoi han str dung san pham. Su ting
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truong cua vi sinh vat luén dugc theo doi trong thyuc té dé diéu chinh cac mé hinh du
doan va cai thién hiéu sut ciia mé hinh [40]. Nghién ctru xay dyng mo hinh dong hoc
cho su sinh trudng cia vi sinh vat dugc tién hanh & nhiéu nude, v4i nhiéu mo hinh da
dugc st dung nhu: hoi quy Logistics, moé hinh Gompertz, mé hinh Baranyi...Tuy
nhién, theo Xing va cong su (2012) mé hinh Baranyi da duoc st dung phd bién cho
cac nghién ctru vé vi sinh vat boi vi ¢6 nhiéu wu diém nhu: dé sir dung, phit hop véi

nhiéu truong hop, cac thong s6 ciia mé hinh c6 ¥ nghia vé mit sinh hoc [220].
Tir két qua tong hop tong quan tai liéu cho thay

- ba cb nhitng nghién cuu vé hé vi sinh vat trén mot s6 loai thuy san nhu ca
tra, tom su. .. trong qua trinh ché bién, va nhitng nghién ctru vé bién d6i chét
lugng hod hoc nhu: chi s6 TBARs, TVB-N, chi s6 oxy hoa & mot sb san
pham thuy san. Nhung chua c6 nhiing cong bd day dir vé su bién ddi chat
lugng hod hoc, cadm quan va sy phat trién cua cac nhom vi sinh vat trén phi
1& c4 o phi van dic biét 1a c4 r6 phi van nudi tai Viét Nam.

- Pi c6 nhiéu nghién ciru trong va ngoai nude vé su bién doi chat luong cam
quan cta mot s6 loai thuy san, tir d6 xdy dung bang tiéu chi danh gia cac
thudc tinh cam quan cua ting loai thuy san. Nhung chua tim thay nhiing
nghién ciru xay dung cac thudc tinh cam quan cho ¢4 ro phi van nudi tai Viét
Nam

- Pi co nhimng nghién ciru tién hanh xay dung mé hinh vé sy phat trién cia
mot s6 nhom vi sinh vat trén thuy san trong qua trinh bao quan bang nhiéu
mo hinh dong hoc khac nhau nhung chua ¢6 md hinh vé sy phat trién cua vi

sinh vat trén phi 1€ ¢4 6 phi van cudi chuoi cung tng tai Viét Nam.

Pé gidi quyét nhitng vin dé trén, ludn dn tién hanh nghién ciru mot cach hé
thong va day dii vé s bién doi chat lwong hod hoc, chdt lwong cam quan va sw phat
trién ciia cdc nhém vi sinh vdt trén phi 1é cd ré phi van cudi chudi cung ving. Tir nhitng
dir liéu vé sw sinh truong cia cdc nhém vi sinh vt gy hw hong theo thoi gian bdo
quan lanh tai cdac nhiét do on dinh, ludgn én xdy dung nén mo hinh dong hoc vé su sinh
trweéng cia vi sinh vét gay hw hong theo nhiét do-thoi gian bdo qudn bang mé hinh so

cdp ciia Baranyi & Roberts va mé hinh thir cdp ciia Ratkowski. Hiéu qud ciia mé hinh
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dwoc kiém dinh bang di liéu bdo qudn & cdc nhiét dd bién déng, mé phong diéu kién
bdo quan thye té trong chudi cung iing. Sau khi dwoc kiém dinh tai quy mé phong thi
nghiém, mé hinh dwoc dp dung vao cudi chudi cung g thuwc té (tai tii trung bay) ciia
cira hang ban 16, theo dé c6 thé xdc dinh nhanh mdt d vi sinh vt tai thoi diém bt ky
va dua ra dy bdo thoi han bao quadn con lai cua phi lé cd tqi nhiét do bao quan. Piéu
nay gitip viéc qudn Iy va giam sdt chat lirong phi 1é ¢d ré phi van trong chudi cung iing

nhanh chéng, hiéu quad véi chi phi thap.
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Chuong 2. NGUYEN VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén vat liéu nghién ciru
2.1.1. Phi Ié cd ré phi van

Ca r6 phi van dugc nudi tai ving nudi ctia Cong ty c¢6 phan Nam Viét - An
Giang (NAVICO) tai An Giang. C4 rd phi van duoc phi 1é va thuc hién dong roi (IQF)
tai nha may Nam Viét theo quy trinh san xuat duoc trinh bay & phu luc 2.1, trong luong
cé tir 120 - 170 g/phi 1&. Sau khi dong roi, phi 1é ca duoc bao goi bang tui PE (5 kg/tai)
va giit lanh bang da trong thung cach nhiét, van chuyén vé phong thi nghiém cua
Trudng Pai hoc Nha Trang trong vong 16 gid. Tai phong thi nghiém, c4 duoc kiém tra
lai va bao goi bang tii PA (9 miéng phi 18/géi), sau d6 hut chan khong va bao quan &
nhiét d6 -20 + 2°C cho dén khi st dung lwong [19, 20]. Mau phi 18 c4 duoc 13y 1 1an

dé st dung cho toan thi nghiém.

Hinh 2.1. Phi 1€ ¢4 ré phi van

2.1.2. Héa chit ding trong nghién ciru

Céc hoa chét sir dung phan tich vi sinh vat: Eosin Methylene Blue agar, Violet
Red Bile agar, Glycerol, Plate Count agar, Pseudomonas base F, Pseudomonas
CFC supplement, Iron agar, Pepton from meat, Pepton from casein, Kova’c, Phenol
red, Formaldehyde solution, NaCl, NaHPO4.12H>O, KH,PO4 (Merck, Buc).

Cac hoa chit xac dinh ham lugng TVB-N: acid trichloroacetic, Sodium
hydroxide, acid sulfuric, acid boric, Bromocresol green, Methyl red, (Merck, Dtc).

M5t s6 hoa chét co lién quan khac déu thudc loai tinh khiét dung cho phan tich
do cong ty Merck, HiMedia san xuét.
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2.2. Phuong phap nghién ctru
2.2.1. Phuwong phdp tiép cén nghién ciru

Ca r6 phi van

Noi dung 1: Nghién ciru thanh phan hoa hoc va sy hi¢n dién ciia vi sinh
vat ban dau trén phi I€ ca ré phi van

v

Noi dung 2: Nghién ciru anh hwéng ciia qua trinh ri dong dén chit lwong
phi 1€ ca ro phi van

Ri dong phi 1é ca bang bn phuong phép khac nhau
- Nudc lanh (8 £ 1°C)

- Nudc nhiét do thuong (25 + 1°C)

- Khong khi lanh (7 £ 1°C)

- Khong khi méi truong xung quanh (30 + 1°C)

Noi dung 3: Nghién ciru sy bién déi chét lwgng phi 1€ ¢4 rd phi van trong
qua trinh bdo quan & cac nhiét d¢ dwong on dinh

\ 4 \ 4

Chon phuong
phap ra dong
thich hop

Vi sinh vat
coliform, E.coli, TPC
va Pseudomonas spp.

Hoéba hoc
TVB-N; Lipid

Cam quan
QIM; QDA va Torry

A 4

Noi dung 4: Nghién ciru xdy dung mé hinh dong hoc vé sy sinh truémg ciia
TPC va Pseudomonas spp. trén phi 1€ ca ro phi van theo thoi gian va nhiét
d¢ biao quan trong chuoi cung trng

v

A A 4

M5 hinh so cap M5 hinh thir cap

v

Kiém dinh mo hinh

v
Ung dung mo hinh

Hinh 2.2. So' d6 tiép cin ndi dung nghién ciru

Du doan thoi han bao quan
cd trong chuoi cung vng
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C4 rd phi van duoc tién hanh phi 1& va dong roi (IQF) tai nha may ché bién. Phi
1& ca sau ché bién (sau phi 1& va sau dong roi) duoc phén tich thanh phan hoa hoc va
su hién dién cua vi sinh vat ban dau. Sau do, phi 1€ ca dugc van chuyén vé phong thi
nghiém. Luong mau duoc léy mdt lan dé su dung cho toan bd thi nghiém, mau duoc

bao quan dong & nhiét do -20 =+ 2°C trong sudt qua trinh thyc hién dé tai.

Pé tai so sanh chat luong cua phi 18 ca duoc ra dong boi bdn phuong phéap khac
nhau: i dong bang khong khi lanh (7 = 1°C), nudc lanh (8 £ 1°C), khong khi moi
trudng xung quanh, nudc ¢ nhiét do thuong, tir d6 chon ra phuong phéap ra dong phu
hop cho phi 1é ¢4 r6 phi van.

Pé tai nghién ctru sy bién d6i chat luong cta phi 1é ¢4 ro phi van bao quan & cac
nhiét d9 lanh 6n dinh: 1 + 1°C, 4 £ 1°C, 9 + 1°C, 15+ 1°C, 19 + 1°C, 25 £ 1°C, 29 +
1°C va nhiét o moi truong xung quanh 30-33,5°C. Day 1a nhiing nhié¢t d6 thuong gap
trong thuc té ctia chudi cung tng, c6 thé 13 nhiét do bao quan san pham trong ti bao
quan tai siéu thi, quay hang ban 1& (1 + 1°C, 4 + 1°C), nhiét do bao quan thay d6i khi
khach hang lya chon hang hoa (9 £ 1°C, 15 + 1°C, 19 + 1°C), hay nhiét do thay doi
khi khach hang mang san pham ra khéi ti bao quan (25 + 1°C, 29 + 1°C va nhiét do
mdi truong xung quanh 30 - 33,5°C), dua trén su bién d6i nhiét d6 bao quan, dé tai

theo ddi sy bién d6i chat lwong phi 1é ca vé:

- Thanh phan hoa hoc: ham luong TVB-N va lipid

- Chét lugng cam quan cta phi 1é ca dugc dénh gia bang ba phuong phap:
phan tich chi s6 chat lugng QIM, phéan tich mé ta QDA va thang diém Torry

- Su sinh truong cua vi sinh vat gdy bénh (coliform, E.coli) va vi sinh vat gay
hu hong dic trung (tong s vi sinh vat hiéu khi sinh trudng & nhiét do thap,

Pseudomonas spp.)

Pé tai tién hanh thiét 1ap mo hinh dong hoc vé sy sinh truéng cia TPC,
Pseudomonas spp. theo thoi gian va nhi¢t d§ lanh 6n dinh béng mo hinh so cép cua

Baranyi & Roberts va md hinh thir cp ciia Ratkowski.
Mo hinh duoc kiém dinh bang dit liéu bao quan phi 1& ca & hai ché d6 nhiét do
bién dong, md phong diéu kién bao quan thuc té trong chudi cung tng. Sau d6, mo

hinh duoc 4p dung vao chudi cung tng thuc té (tai ti trung bay) cta cira hang ban 1é.
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2.2.2. Nji dung 1: Nghién ciru thanh phan hod hoc va sw hién di¢n ciia vi sinh vt

ban ddu trén phi lé cd ro phi van

Muc tiéu: su bién d6i mot sb thanh phan hoa hoc ctia phi 1é ¢4 r6 phi van c6 thé
xay ra khi ché bién va bao quan 1am suy giam chat lugng cta ca. Trong d6, vi sinh vat
12 nguyén nhan chu yéu gay hu hong thuy san nén can dugce quan tim. Hé vi sinh vat
trén thuy san, dac biét 1a ca rat da dang, chiing co6 san trén nguyén liéu, hoic bi lay
nhiém do diéu kién vé sinh kém trong qua trinh thu hoach va ché bién. Do d6, nghién
curu khao sat thanh phﬁn hoa hoc ban dau va su hién dién cta cac nhém vi sinh vat trén
phi 1é c4 ro phi van ngay trong qué trinh ché bién sé& giup cho viéc quan 1y chat luong

san pham cudi chudi cung tng dugc tot hon.

Tién hanh thi nghiém: tién hanh 1y miu c4 r6 phi van sau khi phi 1é va sau
dong roi IQF (miu dong phai duge ra dong hoan toan). Sau d6 tién hanh kiém tra mot
s0 thanh phan hoa hoc va céc chi tiéu vi sinh vat theo quy dinh cia Bo Y té va TCVN
5289:2006 vé gidi han cho phép su hién di¢n cua mot s6 nhom vi sinh vat trong san
pham thuy san dong lanh. Thi nghiém dugc thuc hién nhu so d@6 Hinh 2.3.

Chi tiéu danh gia:

- Thanh phﬁn hoé hoc: ham lugng nudc, tro, ham lugng protein, téng ham lugng
nito bazo bay hoi (TVB-N), ham lugng lipid, ham lugng acid béo tu do (FFA), thanh

phan acid béo ty do, chi s6 peroxide (PV), chi sé thiobarbituric acid reactive substances

(TBARS).

- Chi tiéu vi sinh vat: téng sd vi sinh vat hiéu khi, coliform, E.coli,
Staphylococcus, Clostridium, Listeria, Samonella va Vibrio.... Ngoai ra, kiém tra su
hién dién nhoém vi sinh gay hu héng dac trung thuong gap trén thuy san: Pseudomonas

spp., vi khuan sinh khi H»S.
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Ca r6 phi van

Phi 1€
v
Dong roi IQF
v
Ra dong

Phi 1€

v

Kiém tra thanh phan hod hoc va sy hién dién ctia cac nhém vi sinh vat

Hinh 2.3. So' @6 thi nghi¢m nghién ctru thanh phin hoa hoc va sy hién dién ciia cac vi
sinh vat ban diu trén c4 ré phi van sau phi 18 va sau dong roi IQF

2.2.3. Ngi dung 2: Nghién civu anh hwong ciia qud trinh ra dong dén chit lwong phi
1¢ cd ré phi van

Muc tiéu: cc san pham dong lanh thuong duoc ra dong va bay ban dudi dang
udp lanh tai noi tiéu thu (sié€u thi, quﬁy ban 1é...). Piéu kién ri dong anh huong truc
tiép dén chat luong cta thuy san sau rd dong. Vi vay, muc tiéu ctia nghién ciru nay 1a

tim ra phurong phap ra dong thich hop nham dam bao chét lugng cho phi 16 ca.

Tién hanh thi nghiém: phi 1& ¢ ro phi van duoc bao quan dong & -20 £ 2°C
trong thoi gian 8 thang. Lay mau phi 1& ca dinh ky mdi thang mot 1an va tién hanh ra
dong bang bon phuong phap khac nhau:

Phuong phép I - rd dong bang khong khi lanh (7 + 1°C) [49, 205]: phi 18 ¢4 ro
phi van dugc bao goi bang tii PA va thyc hién ri dong bang ta lanh, nhiét d6 ta dugc
kiém soat bang cam bién nhiét trong sudt qué trinh ra dong.

Phuong phép II - bang khong khi ¢ nhiét d6 méi truong xung quanh (30 = 1°C):
phi 1 ¢4 r6 phi van duoc bao goi bang tii PA va rd dong ngoai moi truong.

Phuong phap III - bang nuéc lanh (8 £ 1°C): chuan bi hdn hop nude sach va
nuéc da, sau d6 cho phi 18 ca duge goi bang PA vao dé ra dong. Nhiét 6 hon hop nudce
+ nuée da duogc kiém tra thuong xuyén, nudc da sé dugc thém vao dé duy tri nhiét do

trong sudt qua trinh ri dong.
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Phuong phap IV - bang nudc & nhiét do thuong: phi 1& ca 16 phi van duoc bao

g6i bang ti PA va cho vao nudc ¢ nhiét do thudng dé thyc hién qua trinh ra dong.

Sau khi phi 1é ca duoc ra dong hoan toan (khéng con tinh thé da trén miéng phi
1€, nhiét do than ca khoang 12 - 22°C), tién hanh kiém tra mot sé chi tiéu: ham lugng
TVB-N, chét lugng cdm quan va sy hién di¢n ctia cac nhém vi sinh vat nhu ¢ so dd bb
tri & Hinh 2.4. Panh gia va so sanh cac két qua thu duoc, tir d6 chon ra phuwong phap
1 dong thich hop, nham dam bao chat lwong t6t nhat cho phi 1& ca rd phi van & cac ndi

dung nghién curu sau.
Thi nghiém dugc thuc hién 1ap lai trén 3 16 ¢4 doc lap (16 1, 2, 3).

S6 miu khio sat:
Mdi phuong phép ra dong kiém tra chi tiéu vi sinh, hoa hoc va cam quan sir dung 3
miéng phi 1&: 3 phi 1é x 4 phwong phap = 12 phi 1é/thang
12 phi 1&/thang x 8 thang x 3 lan lap lai = 288 phi 1é ca
Khéi lugng mau thi nghiém: udc tinh trung binh 150 g/phi 18, 0,15 kg x 288 = 43,2 kg

Phi 1é c4 16 phi van

A

Liy miu 1 thang/ 1an, phi 1¢ ca duoc ra
dong hoan toan bang

l \ 4 A4 \4

Khoéng khi lanh Khoéng khi méi truong Nudc lanh Nudce ¢ nhiét do thuong
(7£1°C) xung quanh (30+ 1°C) (8 £ 1°C) (25 £ 1°C)

| | | |
! !

Kiém tra Panh gi4 cam quan Kiém tra coliform, E.coli,
TVB-N QIM TPC, Pseudomonas spp.

Hinh 2.4. So' @ thi nghiém nghién ctru anh hwéng ciia phwong phap/diéu kién
rid dong dén chét lwong trén phi I ca rd phi vin sau ra dong
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2.2.4. Nji dung 3: Nghién civu sw bién doi chdt liwong phi Ié cd ré phi vin trong qud

trinh bdo qudn 6 cdc nhigt dp dwong én dinh

2.2.4.1. Sy bién doi mét sé thanh phdn hod hoc trén phi 1é c¢d r6 phi van khi béo

quan o cac nhiét do duwong on dinh

Muc tiéu: thanh phan hoa hoc 1a mot trong nhiing chi tiéu khong thé bo qua khi
nghién ctru vé chat lugng thyc pham, trong d6 cac chi sé6 TVB-N, FFA, PV va TBARs
duge s dung dé danh gia sy thay doi chat lugng protein va lipid trong thyc pham.
Chinh vi thé, theo ddi cac chi s6: TVB-N, FFA, PV va TBARs khi bao quéan phi 18 ca
10 phi van & cac nhiét d6 duong 6n dinh dugc mo phong diéu kién bao quéan trong thyc
tién ctia chudi cung tng, dé danh gia chat lugng san pham phi 1é ¢4 ro phi van & cubi

chudi cung tng.

Tién hanh thi nghiém: phi 1& ca r6 phi van duoc ri dong hoan toan bang
phuong phéap da duoc lya chon ¢ muc 2.2.3, xép ca vao khay x6p (1 miéng phi 16/khay)
va boc kin bang mang PE mong. Tién hanh bao quan c4 & 8 ché do nhiét d6 khac nhau
(1+£1°C,4+1°C,9+1°C, 15+ 1°C, 19 £ 1°C, 25 + 1°C, 29 + 1°C va nhiét d6 méi
truong xung quanh 30-33,5°C), tng véi cac thoi gian bao quan nhu & so dd bé tri thi
nghiém (Hinh 2.5), tai nhitng thoi diém nhét dinh, tién hanh 13y 7 diém mau dé kiém
tra ham luong TVB-N.

Pbi vai su bién d6i cua lipid, nghién ctru chi tién hanh ¢ nhiét d6 bao quan 1 +
1°C, 4 + 1°C. MAu duoc 1y tai cac thoi diém 0 gio, 72 gio, 240 gid va 312 gio ddi véi
1+ 1°C; 0 gio, 96 gio, 120 gid va 240 gio ddi voi 4 = 1°C tién hanh 1y mau kiém tra
ham luong lipid, FFA, PV, TBARs. Riéng thanh phan aicd béo tu do duoc kiém tra &

cubi thoi gian bao quan ctia hai ché d6 nhiét d6 1 + 1°C va 4 + 1°C.

Thi nghiém thyc hién lap lai trén 3 16 c4 doc 1ap cho mdi ché d6 nhiét do.

S6 miu khao sat: mdi ché do nhiét do co 7 diém miu, mdi diém mau st dung
2 phi 18 c& 16 phi van

14 phi 18/ché d6 nhiét d x 8 ché d6 nhiét d6 x 3 1an 1ap lai = 336 phi 1é ca

Khéi lugng mau thi nghiém: udc tinh trung binh 150 g/phi 18, 0,15 kg x 336 = 50,4 kg
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Phi 1é ca r6 phi van

Ra dong

v

Béo quan ¢ cac nhiét do

v

v

v

v

v

v

v

v

1£1°C 4+1°C 9+1°C 15+ 1°C 19 £ 1°C 25+ 1°C 29+ 1°C 30-33,5°C
v v v ' v v v v
Thoi gian Thoi gian Thoi gian Thoi gian Thoi gian Thoi gian || Thoi gian || Thoi gian

0 gio 0 gio 0 gio 0 gio 0 gio 0 gio 0 gio 0 gio

72 gio 48 gio 24 gio 24 gio 20 gio 14 gio 5 gio 4 gio

144 gio 96 gio 48 gio 63 gio 44 gio 26 gio 9 gio 8 gio
192 gio 144 gio 72 gio 87 gio 68 gio 38 gio 11 gio 10 gio

240 gio 168 gio 120 gio 97 gio 74 gio 48 gio 15 gio 12gio

288 gio 216 gio 168 gio 111 gio 78 gio 60 gio 19 gio 14 gio

312 gio 240 gio 192 gio 119 gio 80 gio 69 gio 24 gio 16 gio

A

Kiém tra thanh phan hoa hoc

Hinh 2.5. So' @6 thi nghiém nghién ciru sy bién d6i mét s6 thanh phin hoa hoc trén
phi 1& ¢4 ré phi van khi bao quan ¢ cac nhiét @9 dwong 6n dinh

lanh & nhiét @6 dwong on dinh

2.2.4.2. Sw bién doi chit lwong cam quan trén phi 1é cd ré phi vin khi bdo qudn

Muc tiéu: mot sb thay ddi chét lugng cua thuc phém duge nhan biét sém nhat

c6 thé ké dén 1a cam quan. Nghién ctru theo ddi nhitng thay ddi vé cac thudc tinh nhu:

cau truc, mau sac, mui vi va trang thai cta phi 1€ ¢ r6 phi van trong qua trinh bao quan

& cac nhiét d6 duong 6n dinh. Két hop nhimng thay doi vé cam quan v&i sy thay doi vé

thanh phan hoa hoc va lugng vi sinh vat, co thé danh gia toan dién hon sy bién d6i chat

lugng phi 1 ¢4 10 phi van & cudi chudi cung tng.

a. Panh gia cim quan bang phwong phap QIM

Tién hanh thi nghiém: phi 1& ca r6 phi van duoc ri dong hoan toan bang

phuong phap da dugc lya chon ¢ muc 2.2.3. Ca dugc bdo quan ¢ 8 ché d6 nhiét do
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khac nhau (1 + 1°C, 4+ 1°C, 9 + 1°C, 15 % 1°C, 19 £ 1°C, 25 + 1°C, 29 + 1°C va nhiét

d6 moi truong xung quanh 30-33,5°C) ng v6i cac thoi gian bao quan nhu ¢ so d6 bd

tri thi nghiém (Hinh 2.6), tién hanh ldy mau dé kiém tra chi tiéu cam quan (7 diém

mau). M&i mau danh gia cam quan QIM gém 2 miéng phi 1é. Viéc danh gia thyc hién

trong diéu kién nhiét do phong va dudi anh sang trang ciia dén huynh quang. Ba thanh

vién s€ doc 1ap danh gia cdc mau v€ mau sac cua mat da, nhdt, mau sac, cau trac, mui

va do dinh tay ctia mit phi 18, theo thang diém QIM duoc x4y dung cho ca rd phi van

nudi tai Viét Nam (phu luc 2.15).

Phi 1é ca r6 phi van

Ra dong

v

Béo quan ¢ cac nhiét do

A 4

v

v

v

v

1+1°C 4+1°C 9+ 1°C 15+ 1°C 19 £ 1°C 25+ 1°C 29 + 1°C 30-33,5°C
v v v v v Il v v
Thoi gian Thoi gian Thoi gian Thoi gian Thoi gian Thoi gian || Thoi gian Thoi gian
0 gio 0 gio 0 gio 0 gio 0 gio 0 gio 0 gio 0 gio
72 gio 48 gio 24 gio 24 gio 20 gio 14 gio 5 gio 4 gio
144 gio 96 gio 48 gio 63 gio 44 gio 26 gio 9 gio 8 gio
192 gio 144 gio 72 gio 87 gio 68 gio 38 gio 11 gio 10 gio
240 gio 168 gio 120 gio 97 gio 74 gio 48 gio 15 gio 12 gio
288 gio 216 gio 168 gio 111 gio 78 gio 60 gio 19 gio 14 gio
312 gio 240 gio 192 gio 119 gio 80 gio 69 gio 24 gio 16 gio
| I | [ I | |
y
Dbanh gia cam quan QIM

Hinh 2.6. So' @ thi nghiém nghién ciru sy bién d6i chi sé chit lwong (QIM) ciia phi Ié ca
rd phi vin khi bao quan & cac nhi¢t do dwong 6n dinh

b. Panh gii cam quan bing phwong phap QDA va Torry

Qua khao sat ¢ cac nhi¢t do bao quan cao hon 4 £ 1°C lugng TPC vuot qua

ngudng cho phép theo quy dinh rat nhanh, trong khi viéc ddnh gia cam quan bang

phuong phap QDA va thang diém Torry cac cam quan vién phai ném tryc tiép mau (da
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hap chin), diéu nay khong dam bao vé an toan thuc pham. Do d6, hai phuong phap nay
chi ding dé danh gia cam quan mau bao quan ¢ hai ché d6 nhiét do 1 + 1°C va 4 +
1°C.

Tién hanh thi nghiém: phi 1& ca r6 phi van duoc rd dong hoan toan bang
phuong phap di dugc Iya chon & muc 2.3.2. Ca duoc bao quan & hai ché d6 nhiét do 1
+1°C va 4 + 1°C. Tai ché @6 1 + 1°C tién hanh lay mau ¢ 0 gio, 72 gio, 144 gio, 192
gid, 216 gid, 240 gid va 264 gid. Tai 4 + 1°C tién hanh 1y mau & 0 gid, 48 gio, 96 gio,
120 gio, 144 gio, 168 gio va 192 gid dé danh gia cam quan.

Mau sau khi 13y tai cac thoi gian quy dinh s& duoc chuan bj bang cach cit bo
phan bung va phan dudi khoang 3 - 4 cm ctia miéng phi 1é. Sau d6, cat phan con lai ra
thanh cac miéng nho, dai khoang 2 - 2,5 cm va rong khoang 2 - 3 cm. Cac miéng thit
ca dugc dat vao hop nhom céd boc gi?iy bac & bén trong va bén ngoai, tién hanh hép
chin bang hoi nudc & nhiét do 100°C trong 15 phat. Mdi cam quan vién s& nhan dugc
2 méu lap co ngay bao quan khac nhau. Cac mau dugc danh gia cam quan dong thoi
ca 2 phuong phap QDA va Torry bang thang diém d3 duoc xdy dung cho phi 1€ ca 16
phi van nuéi tai Viét Nam (phu luc 2.16), dé xac dinh su bién d6i mau sac, mui, vi va
c4u triic phi 18 ¢4 o phi van trong qua trinh bao quan lanh & cac nhiét do 6n dinh.

Thi nghiém duoc thyc hién trén 3 16 c4 doc 1ap cho mdi ché do nhiét do.

S6 miu khao sat: mdi ché do nhiét d c6 7 diém mau, mdi diém mau sir dung
2 phi 18 ¢4 16 phi van

14 phi 18/ché d6 nhiét d x 8 ché d6 nhiét do x 3 1an 1ap lai = 336 phi 1é ca
Khéi lugng mau thi nghiém: wdc tinh trung binh 150 g/phi 18, 0,15 kg x 336 = 50,4 kg

2.2.4.3. Sy sinh truong cua vi sinh vat chi thi vé sinh (coliform va E.coli) va
t6ng s6 vi sinh vit hiéu khi sinh trieéng ¢ nhiét do dwong thdp, vi sinh vt gdy hong
ddc trung Pseudomonas spp. trén phi 1é cd ré phi van khi bdo qudn ¢ cdc nhiét do

dwong on dinh

Muc tiéu: sy lay nhiém va sinh trudng cta vi sinh vat s& anh hudng dén chat
lugng cua san pham va an toan cho nguoi ti€u dung. Qua két qua nghién ctiru ¢ noi
dung 2.2.2. nhan thay céc vi sinh vat pho bién trén phi I€ ca r6 phi van gom: tong so vi

sinh vat hiéu khi sinh trudong & nhiét do duong thap (sau day goi 1a TPC), vi sinh vat
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gay hong dac trung Pseudomonas spp. va vi sinh vt chi thi v¢ sinh (coliform va E.
coli). Do d6 can nghién ctru sy sinh truéng cta cac vi sinh vat trén va tim ra xu hudng
bién d6i ciia chung trén phi 18 ca 16 phi van theo thodi gian bao quan & cac nhiét do
duong 6n dinh khac nhau, 1am co sé khoa hoc cho viée xay dung mo hinh dong hoc vé
su sinh trudng ctia vi sinh vét & nghién ctru tiép theo.

Tién hanh thi nghiém: phi 1& ca r6 phi van duoc ri dong hoan toan bang
phuong phap di duge lya chon 6 muc 2.2.3. Ca duoc xép vao khay xdp (1 miéng phi
1&/khay) va boc kin bang mang PE mong. Sau d6 tién hanh bao quan & 8 ché d6 nhiét
do khac nhau: 1 + 1°C, 4+ 1°C, 9+ 1°C, 15+ 1°C, 19 + 1°C, 25 £ 1°C, 29 £ 1°C va
nhiét d0 moi trudong xung quanh 30 - 33,5°C. Nhiét d§ cac ngan tu duogc kiém soat
bang bo diéu khién (Dixell, Emerson Electric Co.) va dugc giam sat bang nhiét ké tu
ghi EC850A (MicroLogPRO II, Israel). Nhiét do mau duoc giam sat lién tuc béing nhiét
ké ty ghi DS1922L-F5 iButton® (Maxim Integrated Products, Inc., CA).

O mdi ché do nhiét do, 1y 9 diém mau theo thoi gian da duoc bd tri & Hinh 2.7
dé theo ddi duoc su thay ddi cua lugng vi sinh vat trong subt qué trinh bao quan, tao
diéu kién dé phat hién dugc quy luat bién doi (néu c6) cta chi tidu chat lugng nghién
ctru. Mau sau khi 14y tai cac thoi gian quy dinh (1 miéng phi 1&/khay, khoang 120-170
g), duoc chuyén vao tii PA sach bang panh vo tring dé lam nho va déng nhat bang
may dap mau Smasher, sau d6 dung panh vé tring liy 25g mau cho vao ti PE tién
hanh kiém tra céc chi tiéu vi sinh vat.

Panh gia két qua: xic dinh sy bién ddi cua luong coliform, E.coli, TPC,
Pseudomonas spp., trén phi 1 ca r6 phi van khi bao quan ¢ cac nhiét d va thoi gian
da dugc bd tri (Hinh 2.7).

Thi nghiém duoc thyuc hién lip lai trén 3 16 ca doc 1ap cho moi ché do.

S6 miu khao sat: mdi ché do nhiét d6 co 9 diém miu, mbi diém mau st dung
1 phi 1& ca 16 phi van

9 phi 16/ché d6 nhiét do x 8 ché d6 nhiét d6 x 3 1an lap lai = 216 phi 1é ca

Khéi lugng mau thi nghiém: udc tinh trung binh 150 g/phi 18, 0,15 kg x 216 = 32,4 kg
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Phi 1é ca r6 phi van

Ra dong

v

Bao quan ¢ cac ché dg nhiét do

A 4

¢

v

v

v

1£1°C 4+1°C 9+1°C 15+ 1°C 19+ 1°C 25+ 1°C 29 + 1°C 30-33,5°C
v v v I v ! v v
Thoi gian Thoi gian Thoi gian Thoi gian Thoi gian Thoi gian || Thoi gian || Thoi gian
0 gio 0 gio 0 gio 0 gio 0 gio 0 gio 0 gio 0 gio
72 gio 48 gio 24 gio 24 gio 20 gio 14 gio 5 gio 2 gio
144 gio 96 gio 48 gio 48 gio 32 gio 26 gio 9 gio 4 gio
192 gio 120 gio 72 gio 63 gio 44 gio 38 gio 11 gio 6 gio
216 gio 144 gio 96 gio 73 gio 56 gio 48 gio 15 gio 8 gio
240 gio 168 gio 120 gio 87 gio 68 gio 60 gio 19 gio 10 gio
264 gio 192 gio 144 gio 97 gio 74 gio 66 gio 22 gio 12gio
288 gio 216 gio 168 gio 111 gio 78 gio 69 gio 23 gio 14 gio
312 gio 240 gio 192 gio 119 gio 80 gio 72 gio 24 gio 16 gio

Y

Kiém tra mat do coliform, E.coli, TPC va Pseudomonas spp.

Hinh 2.7. So' @6 thi nghiém nghién ciru sy sinh trirdng ciia vi sinh vét trén phi 12 ca
rd phi vin khi bao quan & cac nhi¢t do dwong 6n dinh

2.2.5. Ngi dung 4: nghién ciru xdy dwng mé hinh dpng hoc vé sw sinh truéng ciia

TPC va Pseudomonas spp. trén phi 1é cd ré phi vin theo thoi gian va nhiét dj bao

qudn trong chudi cung irng

2.2.5.1. Xdy dwng mé hinh dong hoc so cdp va thir cdp

Muc tiéu: hién nay mo hinh dong hoc vé su sinh truong ctia vi sinh vat 1a cong

cu dung dé du doéan thoi han bado quan con lai cia thuc pham rat hi¢u qua. Dya vao

mdi quan hé gitta nhiét do-thdi gian vai sy sinh truéng ctia TPC va Pseudomonas spp.

trén phi 18 ca ro phi van di duge nghién ciru & muc 2.2.4.3. dé tai tién hanh xay dung

mo hinh dong hoc v€ su sinh trudng cua cac vi sinh vat nay.
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Tién hanh: dya vao dir li€u vé su bién doi cua lugng vi sinh vat muc tiéu da
duoc xac dinh ¢ ndi dung 2.2.4.3, tien hanh xac dinh céc thong s6 cua mo hinh so cap

va thur cap vé sy sinh trudng cia vi sinh vat.

- Xay dyng md hinh cip so cap: xac dinh cac thong s ciia md hinh dong hoc vé
su bién d6i ciia lwong vi sinh vat theo thoi gian tai timg ché d6 nhiét ¢ 6n dinh

dya trén mo hinh ctia Baranyi & Roberts.

- Xay dung m6 hinh cap thir cap: tir tbc do sinh truong tbi da cua vi sinh vat muc
tiéu & mdi ché d6 nhiét 46 6n dinh di xac dinh tai mo hinh so cép, tién hanh xay
dung mbi tuong quan gitra tdc do sinh truong cua vi sinh vat va nhiét do dua

trén mo hinh cua Ratkowski.

- Kha nang du doan cua cadc md hinh dugce danh gia dua trén hé so tuong quan R?

va sai s6 chudn cta mé hinh dy doan [20, 197]
2.2.5.2. Kiém dinh mé hinh

Muc tiéu: trén thuc té cho thdy, trong chudi cung tng lanh thuy san kho c6 thé
gilt & nhiét d6 on dinh, nhiét d cé thé bi thay d6i trong qua trinh tiéu thu (nhu khi béc
dd hang, khi van chuyén tir nha may ché bién thily san dén nha phan phdi, tir nha phan
phéi dén nha ban 1¢, tir nha ban 1é dén nguoi tidu dung). Su tich hop giita cdc md hinh
SO cép va thu cép s€ giup du doan dugc lugng vi sinh vat myc ti€u dua trén lich st
nhiét do-thoi gian bao quan/van chuyén thuy san. Vi¢c kiém dinh md hinh duogc thuc
hién cho TPC, vi déy 1 chi s6 dung dé loai bo 16 hang thuy san theo TCVN 5289:2006
va quy dinh 46/2007/QD-BYT ciia By Y té. Nhiét d6 bién dong mo phong diéu kién
cudi chudi cung tng dugc ding dé kiém dinh mé hinh dong hoc vé su sinh truéng cia

TPC & quy mo phong thi nghiém.

Tién hanh thi nghiém: nhiét d6 bao quan dugc giam sat lién tuc bang cac cam
bién nhiét do tu ghi va dugc truyén tu dong vé may chu béng hé théng mang cam bién
khong day. Dt li¢u nhiét d§ dugc dung dé du doan lugng vi sinh vat trong qua trinh
bao quan sir dung két hop mo hinh so cap va thi cAp ¢ nodi dung 2.2.5.1. Luong vi sinh
vat du doan bang mé hinh s& duoc so sanh véi phuong phap 1ay mau phan tich truyén

théng, thi nghiém duoc thiét ké v&i 2 mod hinh bién dong nhi¢t @6 lanh khac nhau.
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Mb hinh nhiét @ lanh bién ddng 1: xép phi 18 ca vao khay xdp (1 miéng phi
1&/khay), boc kin bang mang PE va bao quan ¢ 2 ché d6 nhiét do 1a 1 + 1°C va 19 +
1°C luén phién nhau trong sudt thoi gian bao quan. Nhiét do bat dau bao quan 1a 1 +
1°C, khoang 4 - 6 gid vao ban ngay va 8 - 10 gid vao ban dém thi thay d6i nhiét do 1
lan, tién hanh nhu vay trong subt qua trinh bao quan 168 gio. Pay 1a nhitng nhiét do
c6 thé gip trong qua trinh bao quan phi 18 c4 tai siéu thi (nhu tai cac ti bao quan khi
dong kin (1 + 1°C) va ti bao quan ¢ khi bi mo (19 + 1°C).

M6 hinh nhiét @ lanh bién ddng 2: xép phi 18 ca vao khay xdp (1 miéng phi
1&/khay), boc kin bé“mg mang PE va bao quan ¢ 3 ché d6 nhiét do: 4 + 1°C, 9 + 1°C,
15+ 1°C luan phién nhau trong sudt thoi gian bao quan. Nhiét d6 bat dau bao quan la
4+ 1°C, clr 4 - 6 gid vao ban ngay va 8 - 10 gid vao ban dém thi d6i nhiét d6 mot lan
theo thtr ty 12 4 + 1°C d&én 9 £ 1°C va 15 = 1°C, tién hanh nhu vay trong sudt thoi gian
bao quan 168 gid. Pay 1a ché 46 mo phong qué trinh van chuyén hang tir nha may dén
noi phan phéi (4 + 1°C), bay ban tai noi ban 1¢ (9 + 1°C), nhiét do thay doi khi ngudi
mua lay san pham ra khoi ta va chon lya (15 + 1°C). Qua trinh ndy mo phong san pham
tir nha phan phdi dén noi ban 1é va tir noi bay ban 1é dén ngudi tiéu dung.

Tai cac thoi gian bd tri theo so dd (Hinh 2.8), tién hanh ldy mau (1 miéng phi
1&/khay, khoang 120 - 170 g), chuyén vao tai PA sach bang panh vo trung dé 1am nho
va dong nhat bang may dap mau Smasher, sau d6 ding panh vo tring 1y 25g mau cho
vao tai PE tién hanh kiém tra luong TPC.

Panh gia Kkét qua: mo hinh c¢6 kha nang du doan duoc chép nhan néu c6 tur
70% cac gia tri vi sinh vt quan sat dugc thyc té nam trong ving mé phong chap nhan
(ASZ, acceptable simulation zone) ctia md hinh, day 1a vung c6 gia tri + 0,5 log CFU/g
so voi gia tri/duong du doan cua mo hinh [197].

Thi nghiém duoc thyuc hién Iap lai trén 3 16 ca doc 1ap cho mdi ché do nhiét do.

S6 miu khio sat: mdi mo hinh nhiét d6 ¢6 9 diém mau, mdi diém mau sir dung
1 phi 18 c& 16 phi van

9 phi 1€ ¢4/ md hinh x 2 m6 hinh dong hoc x 3 lan lap lai = 54 phi 1€ ca

Khéi lugng mau thi nghiém: udc tinh trung binh 150 g/phi 1¢, 0,15 kg x 54 = 8,1 kg
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Phi 1é c4 16 phi van

Ra dong
v
[ I
Bao qué.r; 0 nhiét do lanh Bé4o quan ¢ nhiét d6 lanh
bién dong 1 bién dong 2
v v
Thoi gian ldy mau: 0, 32, 54, Thoi gian lay mau: 0, 22, 59,
70, 102, 118, 150, 166, 168 gid 78,94, 122, 150, 166, 168 gid
[ |
v
Kiém tra luong TPC

Hinh 2.8. So' @ thi nghiém nghién ciru sy sinh trwéng ciia TPC 6 nhiét dd thap trén phi

18 ¢4 rd phi van biao quan lanh & 2 ché d9 nhiét d bién dong

2.2.5.3. Thir nghiém iing dung mé hinh déng hoc vé sy sinh truong cia TPC

vdo quan Iy chdt lirong san pham phi 1é cd ré phi van trong chudi cung g lanh

Muc tiéu: thyuc trang quan 1y chat lugng thuy san cudi chudi cung g hién nay
chua dugc quan 1y dya trén lich str nhiét @6 cua tung 16 hang diéu ndy c6 kha ning dan
dén quan ly chit lugng khong hi€u qua. Dya trén lich sir nhiét d0 cua cac 16 hang dugc
giam sat lién tuc, ng dung mod hinh dong vé su sinh truong cua TPC dé du bao chat
luong va thoi gian bao quan cia timg 16 hang. Tir d6 dua ra khuyén cao cho nha phan
phdi va cac quay ban 1é trong quan 1y chat lwong thuy san mot cach nhanh chong va
hi¢u qua.

Tién hanh thi nghi¢m: xép phi 18 ca r6 phi van da duoc ra dong vao khay x6p
(1 miéng phi 1&/khay) boc kin bang mang PE va bé tri giam sat sy bién dong nhiét do
tai cac cac quiy ban hang nho 1¢, str dung cac cam bién nhiét ké ti ghi dé giam sat lién
tuc nhiét do bao quan va dir liéu duoc truyén tu dong vé may chu béng hé théng mang
cam bién khong day. Tién hanh theo ddi su bién dong nhiét do tai cac khoang thoi gian
da duogc bd tri theo so @6 thi nghiém (Hinh 2.9). Tai cic thoi gian dd bb tri tién hanh
ldy mau (1 miéng phi 1&/khay, khoang 120-170 g), chuyén vao tii PA sach bang panh

v6 tring dé 1am nho va déng nhit bang may dap mau Smasher, sau d6 dung panh vo
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trung léy 25¢g mau cho vao tai PE tién hanh kiém tra lugng TPC. Lich st nhi¢t o theo

thoi gian duoc dung dé 1ap vao cac mé hinh dong hoc dé du doan luong vi sinh vat.

Panh gia két qua: viéc ap dung thir nghiém mo hinh duoc cho 1a kha thi/chap
nhan duoc néu cé it nhat 70% cac gia tri vi sinh vat quan sat dugc thyc té nim trong

ving md phong chap nhan (ASZ) ctia mé hinh.

Thi nghiém duogc thuc hién 1ap lai trén 3 16 c& ddc 1ap.

S6 miu khio sat: mo hinh thyc té ¢6 9 diém mau, mdi diém mau st dung 1 phi
1& ¢4 16 phi van.

9 phi 1& ca x 3 lan lap lai = 18 phi Ié ca

Khéi lugng mau thi nghiém: udc tinh trung binh 150 g/phi 1¢, 0,15 kg x 18 =2,7 kg

Phi 1€ ca r6 phi van

Ra dong
v

Béo quan va giam sat nhiét do ¢ quay hang thuy san

v
Thoi gian lay mau: 0 gio, 22 gio, 50 gio, 78 gid, 94 gio, 122 gid,
150 gio, 166 gio, 168 gio

A 4

Kiém tra luong TPC

Hinh 2.9. So' @6 thi nghiém nghién ctru sy sinh truéng ciia TPC trén phi Ié c4 rd phi van
& diéu ki¢n nhiét d9 thue té trong qua trinh bay ban

2.3. Phuong phap phéan tich
2.3.1. Phwong phdp phdn tich vi sinh vat

- Xéc dinh vi khuan sinh H,S va TPC (Total Plate Counts) sinh truéng & nhiét d6 thap
theo NMKL 86:2006

- Xac dinh Pseudomonas spp. theo TCVN 7138:2013
- Xac dinh coliform theo TCVN 4882: 2007 va E.coli theo TCVN 6846: 2007.

- Xac dinh Staphylococcus aureus theo NMKL 66:2003
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- Xac dinh Vibrio theo FDA 2004
- Xéc dinh Listeria monocytogenes theo TCVN 7700-1:2007
- Xac dinh Clostridium perfringens theo ISO 7937:2004
- Xac dinh Salmonella theo ISO 6579:2002.
2.3.2. Phuwong phdp phdn tich hoa hoc
- Xac dinh ham lugng nudc theo TCVN 3700:1990
- Xéc dinh ham lugng protein theo TCVN 3705:1990
- Xéc dinh ham lugng tro theo AOAC 938:08

- Xac dinh ham lugng téng ham luong nito bazo bay hoi (TVB-N) theo phuong phép
cua Malle va Poumeyrol (1989) [165]

- Xac dinh ham lugng lipid theo TCVN 3703:2009

- Xac dinh chi sd Peroxide (PV) theo TCVN 6121:2018

- X4c dinh chi sé TBARs theo phuong phap ctia Raharjo va Schmidt (1992) [206].
- Xac dinh ham lugng acid béo tu do (FFA) theo TCVN 6127:2010

- Xac dinh thanh phén acid béo ty do theo GC-ISO/CD 5509:94, dugc phan tich tai
trung tdm dich vy phan tich thi nghiém TP H6 Chi Minh-chi nhdnh Can Tho (CASE).

2.3.3. Phwong phdp phdn tich cam quan

Phuong phip chi s chat lwong QIM: thang diém QIM dugc Mai Thi Tuyet
Nga va Nguyen Thi Kieu Diem stra d6i cho d6i twong c4 ro phi van nudi ¢ Viét Nam,
dua trén bang mo ta QIM cua phi 1€ cé r6 phi dugc xay dung bdi Cyprian va cOng su
(2013) [72].

Phuong phap mé ta dinh lwong QDA va thang diém Torry: phuong phap
mo ta dinh lugng QDA dugc xay dung dua theo phuong phap ctia Bremer (1985) [59].
Thang diém QDA cho phi 1& ca 16 phi van nudi tai Viét Nam da duoc Mai Thi Tuyet
Nga va Nguyen Thi Kieu Diem cai tién tir bang diém cua Cyprian va cong sy (2013),
gdm 20 thudc tinh thudc véi 4 nhom chi tiéu: mui (7 thude tinh), bé ngoai (2 thudc

tinh), cdu trac/ két cau co thit (6 thudc tinh) va vi (5 thudc tinh) [72].
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Hoi ddng danh gia cam quan gém c6 7 cam quan vién duoc lya chon va huan
luyén theo tiéu chuan ISO 8586:2012.
2.4. Phwong phap thu thip va xir Iy s6 ligu

Thi nghiém dugc tién hanh lap lai 3 lan doc 1ap. S6 lidu duge tinh trung binh,
d6 1éch chudn bang phan Microsoft Excel.

Phan tich phuong sai (ANOVA) va kiém dinh Tukey dugc thuc hién trén phén
mém SPSS 26.0 véi mirc khac biét ¢6 ¥ nghia o = 0,05.

Phan tich twrong quan béing kiém dinh Chi binh phuong dugc thyuc hi¢n trén phén
mém SPSS 26.0 véi mirc ¥ nghia o = 0,05.

Phan tich thanh phan chinh (PCA) bang phan mém Unscrambler 11.0.

Céc thong s6 cia md hinh so cap dugc xac dinh bang phan mém DMFIT tai

https://browser.combase.cc.

Xéc dinh cac thong s6 cia mo hinh thr cp va kiém tra mé hinh duoc thyc hién
bang pham mém chuyén dung ColdChain (san pham ciia nhiém vu hop tac quéc té vé

khoa hoc va cong nghé theo Nghi dinh thu, ma s6 08/2014/HD-NPT).
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Chwong 3. KET QUA NGHIEN CUU VA BAN LUAN
3.1. Thanh phin ho4 hoc va su hién dién ciia cac nhém vi sinh vat ban dau trén
phi 1é c4 r6 phi vian
3.1.1. Thanh phin hod hoc ban dau trén phi 1é cd ré phi van sau phi 1é va sau dong

roi IQF

Thanh phan hoa hoc ban dau cta c4 bao gém: protein, lipid, nudc, vitamin va
khoang, cac thanh phan nay thay doi tuy thudc vao gidng loai, gidi tinh, mua vu, thirc
an va diéu kién song...[5, 23, 58]. Tuy nhién, trong qua trinh ché bién va bao quan,
thanh ph?m hod hoc co thé thay ddi do hoat dong cua enzyme va vi sinh vat, tao ra cac
san pham cap thap 1am suy giam chét lugng cua ca. Do d6, khao sat thanh phan hoa
hoc cua phi 1€ ¢4 r6 phi van nham xé4c dinh ham lugng cac chit ban dau trén phi 1€ c4,
diéu nay gop phan kiém soat t6t chat lugng phi 1& ¢4 16 phi van trong ché bién va bao

quan.

Bang 3.1. Thanh phin ho4 hoc ban diu ciia ¢4 ré phi van sau phi 1¢ va dong roi IQF

Chi tiéu Pon vi tinh Sau philé  Sau dong roi
Lipid % 1,19+0,03 0,68 + 0,04
Protein % 17,7+ 0,6 19,6 £0,2
Tro % 0,81 £ 0,04 0,78 + 0,02
Ham lugng nudc % 79,7+ 1,1 78,0 £0,9

Theo mot s6 nghién ctru trude ddy, thanh phan hoa hoc ban dau cta ca ¢6 ham
am dao dong tu 61 - 81%, tro 1a 1,2 - 1,5%, protein 1a 16 - 21%, lipid 1a 0,2 - 2,5%
[152].

Két qua phan tich & Bang 3.1 cho thay, thanh phan hoa hoc ban dau cua phi 1é
cé 1o phi van sau dong roi c6 ham am, tro, protein va lipid 1an luot 13 78%, 0,78%,
19,6% va 0,68%. Piéu nay cho thiy phi 1é ca ro phi van sau dong thudc nhom cé gia
tri dinh dudng cao. Theo khao sat cia Nguyén Thi Nhu Ha va cong sy (2015) thanh
phén hoa hoc cua ca diéu h6ng c6 ham 4m dao dong tr 76,52 - 77,83%, protein 1a 16,81
- 18,73%, lipid 14 1,2 - 1,56%, tro 1a 1,13 - 1,21%, theo nhém tac gia, cé c6 gia tri dinh
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dudng cao khi ham luong protein cao va lugng tro thap [6]. Co thé thdy thanh phan
hoa hoc cua co thit phi 1& ¢4 r6 phi van c6 gia tri dinh dudng twong dbi cao. Tuy nhién,
ham luong lipid cta phi 1& ca 6 phi van lai thap, diéu nay co6 thé gitp san pham it bi
hong béi sy oxy hoa chat béo, nhd d6 duy tri chat lugng cta phi 1é ca trong qua trinh

bao quan [86].

Mot s6 chi tiéu hoa hoc duoc dung dé danh gia chat luong cua phi 16 ca ¢ thé
ké dén 1a cac chi tiéu nhu: TVB-N, PV, FFA, TBARs...TVB-N la chi tiéu dé danh gia
d6 tuoi cua c4 va nguyén liéu thuy san [128]. TVB-N c¢6 thé sinh ra trong qua trinh ché
bién va bao quan c4, nén chi sé nay dugc sir dung nhu mot chi tiéu chi thi sy hu hong
c4 [210]. Bén canh d6, lipid trong thuy san thuong dugc biét dén 1 ngudn dinh dudng
quy gia va tot cho strc khoé con nguoi, dic biét lipid tir c4. Tuy nhién nhing bién do6i
ctia lipid xay ra trong qua trinh ché bién va bao quan 1am giam chét lugng cua cé, chinh
vi thé lipid luén 12 mbi quan tim trong ché bién va bao quan. Chat luong cua lipid dugc
danh gia thong qua cac chi s6 nhu: FFA, PV, TBARSs... cac hop chit nay chinh I3

nhirng san pham cta qua trinh thuy phan va oxy hoa lipid.

Bang 3.2. Chi tiéu hoa hoc danh gia chit lwong ca ré phi van sau phi ¢ va dong roi IQF

Chi tiéu Pon vi tinh Sau philé Sau dong roi
TVB-N mgN/100 g 11,13+£0,74 12,82+ 1,22
FFA (g/100 g béo) 2,86 +0,05 4,87+0,12
PV (meq/kg béo) - -
TBARs (mg MDA/kg) 0,06 0,004 0,110,012

TVB-N duogc hinh thanh do hoat dong phan giai protein va cac hop chit chira
nito phi protein dudi tac dong ctia vi sinh vat va enzyme, diéu kién ché bién va bao
quan anh huéng dén luong TVB-N trong c4 [24], tuy nhién ham lugng TVB-N ting
cham trong qua trinh dong lanh [48], nguyén nhan c6 thé 1a do ¢ nhiét d6 thip hoat
dong cua enzyme va vi sinh vat bi ¢ ché nén qua trinh phan huy cac hop chat c6 chua
nito xay ra cham. Két qua phan tich & Bang 3.2 cho thay, ham luong TVB-N ciia ¢4 ro
phi van sau phi 1€ va sau dong roi lan luot 12 11,13 va 12,82 mgN/100 g. Ham lugng
TVB-N duéi 30 mgN/100 g thé hién d6 tuoi ctia san pham thuy san [204], theo d6 ham
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luong TVB-N ciia cé rd phi van sau ché bién thap hon rat nhiéu so v6i quy dinh, dong
thoi thap hon so voi ngudng 25 mgN/100 g d6i voi ham luong TVB-N quy dinh cho
san pham cé tra dong lanh theo TCVN 8338:2010 (hién nay chua c6 quy dinh vé ham
lugng TVB-N cho ca 16 phi van). Theo nghién ctru cta Pike va cong su (1997) ca co
chat lwong tét khi ham lugng TVB-N dudi mirc 14 mgN/100 g [204]. Vi vay, c6 thé
khang dinh, ca 16 phi van sau phi 18 va sau dong cta luan 4n dat yéu cau vé lugng

TVB-N.

Két qua thu nhan tir Bang 3.2 con cho thay, ham lugng acid béo ty do sau phi
16 12 2,86 g/100 g chét béo tang 1én 4,87g/100 g chat béo sau dong rdi. Chi s6 TBARs
clia ca sau phi 1& 1a 0,06 MDA/kg va sau dong 1 0,11mg MDA/kg. Chi s6 PV khong
dugc ghi nhan trén c4 sau phi 1é va sau dong co thé 1a vi chiing 1a san pham dau tién
clia qua trinh oxy hoa lipid nhung khong bén va nhanh chéng chuyén thanh san pham
thur cép nhu: aldehyt, ceton, rugu, acid va bazo mach ngén...[128]. Céc hop chét thr
cap nay duoc do bang phan tng véi acid thiobarbituric (TBARs), vi vy chi s6 TBARs
tang sau déng lanh. Gidi han oxy hoa lipid duoc chap nhan khi ca c¢6 lwong TBARs
dao dong tir 0,5 - 0,8 mg MDA/100 g thit ¢4 [189], so sanh v&i két qua nghién ctru cua
dé tai, chi s TBARS cula ca 16 phi van sau phi 1é va sau déng & mirc thip hon nhiéu so
v6i ngudng gidi han. Co thé thiy, chat lwong cua lipid trong phi 18 ¢4 rd phi van chua
c¢6 nhiéu bién d6i sau lanh dong, c6 thé 14 do phi 1& ca r6 phi van c6 ham luong lipid
thap (Bang 3.1) nén su oxy hod trong qua trinh ché bién khong nhiéu [86]. Thém vao
d6, dong roi IQF 1a phuong phap co thdi gian dong nhanh, nén lipid chua c6 nhiéu bién
d6i. Theo Karami va cong sy (2018) phi 1& ca rd phi d6 khi lanh dong chdm c6 ham
lugng TBARs cao hon so véi mau lanh d6ng nhanh sau 6 thang bao quan [48]. Vi thé,

phuong phap dong ciing anh hudng dén chat luong cua lipid trong qua trinh bao quan.

Két qua phan tich thanh phan acid béo cta phi 1é c4 16 phi van sau lanh dong
(Bang 3.3) ghi nhan c6 7 acid béo dugc phat hién, trong d6 c6 cac acid béo khong no
1a: C16:1 chiém 0,04%, C18:1 chiém 0,17%, C18:2 chiém 0,08% va C20:4 chiém
0,04%. Nhitng nghién ciru trude day cho rang, ham luong acid béo va thanh phan acid
béo thudng thay doi trong qua trinh déng va bao quan lanh/lanh dong [48]. Pé dam
bao chit luong cua phi 1é c4 rd phi van can kiém soat diéu kién bao quan phi 1é ca dic

biét 1a nhiét d§ bao quan dén cuoi chuodi cung tng.
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Bang 3.3. Ham lwgng acid béo tw do va cac chi s6 oxy hoa chit béo ban dau trén ca rd

phi vin sau phi ¢ va dong roi IQF

Chi tiéu Pon vi tinh Sau philé Sau dong roi
C14:0 % 0,03 0
C16:0 % 0,29 0,15
C18:0 % 0,08 0,05
Clé6:1 % 0,04 0
C18:1 % 0,38 0,17
C18:2 % 0,16 0,08
C20:4 % 0,03 0,04
FFA (g/100 g béo) 2,86 0,05 4,87+0,12
PV (meq/kg béo) - -
TBARs (mg MDA/kg) 0,06 £ 0,004 0,11+0,012

3.1.2. Sw hién dién ciia cdc vi sinh vit trén cd ré phi van sau phi 1é va déng roi IQF

Su hién di¢n cua cadc nhom vi sinh vat trén nguyén li€u ca ban dau co thé phu
thudc vao moi trudong sdng va diéu kién sau thu hoach. Khi ché bién, vi sinh vat con
c6 thé bi lay nhiém tir dung cy, thiét bi, bé mit tiép xtc. Do d0, can kiém soét thuy san
tir khau nudi trong dén qua trinh ché bién va bao quan dé dam bao an toan thyc pham
cho nguoi tiéu dung. Két qua phan tich & Bang 3.4. cho thy, phi 1é ca ro phi van dat
tiéu chuan vé mat do vi sinh vat cho phép ddi véi thuy san dong lanh theo quy dinh

cia Bo Y té [4] va TCVN 5289:2006.
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Bang 3.4. Cac nhém vi sinh vt trén c4 réd phi van sau phi I¢ va sau dong roi IQF

Chi tiéu kiém tra Mat do vi sinh vat sau phi lé Mat dg vi sinh vat sau dong IQF
TPC 8,0.10°- 8,3.10° CFU/g 3,4.10° - 3,9.10° CFU/g
Coliform <10 CFU/g <10 CFU/g

E. Coli <10 CFU/g <10 CFU/g

Staphylococcus. aureus - -
Listeria monocytogenes - -
Pseudomonas spp. 1,00.10% - 1,33.10° CFU/g 2,23.10°-3,03.10° CFU/g
Vi khuén sinh H>S - -
Salmonella - -
Vibrio parahaemolyticus - -
Vibrio cholerae - -

Clostridium perfringens - -

Két qua khao sat cua dé tai chi phat hién sy hi¢n dién ctia TPC dao dong tu
3,4.10%- 3,9.10° CFU/g thap hon so v&i ngudng quy dinh ctia Bo Y té (10° CFU/g); va
nhom vi sinh vat chi thi v¢ sinh: coliform va E.coli voi lugng nho hon 10 CFU/g, cling
nam trong gidi han cho phép (102 CFU/g). Nghién ciru khong phat hién su c6 mit ctia
cac nhoém nhu: Clostridium, Samonella, Staphylococcus, Vibrio, Listeria trén phi 1€ ca
16 phi van sau qua trinh ché bién. Két qua nghién ciru cia Alkuraieef va cong sy (2020)
cling cho thdy phan 16n chi c6 sy hién dién cua coliform va TPC & cac mau ca dong
lanh [43]. Piéu nay c6 thé giai thich, day 1a san phim cta qua trinh ché bién thuong
phém, an toan vé€ sinh ludn dugc dat 1én hang dau nén san phém dat chét luong vé céc
chi tiéu vi sinh vat theo quy dinh. Theo Téng Thi Anh Ngoc va cong sy (2021) kiém
soat chat ché & cac cong doan ché bién ciing nhu c¢6 phuong phap bao quan tot thanh
pham s& gép phan giam thiéu sy 1dy nhiém vi sinh vat [30]. Vi vy, can van hanh va
ap dung cac hé thong quan 1y chat lwong thuc pham dé giam muc d6 1ay nhiém vi sinh

vét trong qua trinh ché bién, gop phan dam bao an toan va chat lugng thanh pham [21].
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Tuy nhién, két qua phan tich & Bang 3.4 c6 sy xuét hién cia vi sinh vat gay hu
hong ddc trung trén thuy san lanh 1a Pseudomonas spp. voi mat do dao dong tir 2,23.10°
- 3,03.10° CFU/g. Pseudomonas spp. 14 vi sinh vat thuong duoc tim thdy & mot s6 loai
thuy san nhu: cé tra [186, 236], ca r6 phi [198], c4 thu Pai Tay Duong, ca ngu [36]...,
theo cac tac gia day la vi sinh vét gdy hu hong dic trung cho san pham thuy san lanh.
Do d6, can theo doi mat d6 ctia Pseudomonas spp. trong qua trinh ché bién va bao quan
ctia phi 1é cé ro phi van.

Nhu vay, tir két qua kiém tra ban dau cho thay, san pham phi 1é ca ro phi van
dat chit lugng theo quy dinh. Tuy nhién, trong chudi cung ung s& c6 nhiéu thay doi
xay ra nhu su bién dong nhiét d6 trong qué trinh van chuyén, phan phdi, bio quan va
tiéu thy, hay viéc vi pham diéu kién vé sinh trong chudi cung tmg... Tét ca cac yéu td
trén c6 thé dan dén su hu hong phi 1é ca va mét an toan cho nguoi tiéu ding. Do do,
dé tai tiép tuc theo ddi nhitng bién d6i chat lugng hoa hoc, chat lugng cam quan va sy
sinh truong cta vi sinh vat chi thi vé€ sinh (coliform va E.coli) va nhom vi sinh vat gay
hu hong dic trung (Pseudomonas spp., TPC sinh truong & nhiét d6 thap) tai cac nhiét
d6 bao quan tuong tu diéu kién co thé gip ¢ cudi chudi cung tng, diéu ndy can thiét

cho viéc quan 1y chét lugng phi 1& ¢4 16 phi van trong qué trinh cung ung.
3.2. Su anh hwéng ciia qua trinh ra dong dén chat lwong phi 18 ¢4 ré phi vin

3.2.1. Anh hwéng ciia qud trinh rd dong dén ham lwong TVB-N ciia phi Ié cd ré phi
van

Ri dong 1 qua trinh chuyén nuéc trong thuy san tir dang tinh thé sang dang
long, qua trinh nay it nhiéu anh huong dén chat lugng cua thuy san, dac biét 1a ca. bé
danh gia anh hudng cia qua trinh rad dong dén chat luong ca, TVB-N 14 tiéu chi duoc
Iwa chon boi vi TVB-N 1a mot trong nhiing chi tiéu thuong ding dé danh gia chat lugng
(kiém tra chét luong) thuy san tuoi va déng lanh. Tir d6 1am co s& lya chon phuong
phap ra dong thich hop cho phi 1é ¢ ro phi van. Ham lwong TVB-N cua cac phuong

phap ri dong khac nhau trong cung thdi gian bao quan dugc thé hién ¢ Hinh 3.1.
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Thaoi gian bdo quan dong (thang)
Hinh 3.1. Ham lwgng TVB-N trén phi Ié c4 rd phi vin bao quan ¢ nhiét d -20 = 2°C tir
thang 1 dén thang 8, dwoc ri dong bing 4 phwong phip khac nhau

Ghi chii: cdc chit cdi khdc nhau thé hién sw khdc biét ¢é y nghia (p <0,05) vé hrong
TVB-N trung binh giita cac phwong phap ra dong trong cung thoi gian bdao quan

Két qua phan tich ANOVA vé ham lugng TVB-N cuia phi 1é ¢4 16 phi van sau
rd dong ¢ Hinh 3.1 cho thiy, ham luong TVB-N khéng c6 su khac biét vé mit thong
ké (p>0,05) giita cac phuong phap rd dong clia cac mau c6 thoi gian bao quan 1a 0, 1
va 4 thang. O thang bao quan con lai, ham lugng TVB-N c6 su khac biét vé mat thong
ké (p<0,05) gitra cac phuong phap ra dong trong cung thoi gian bao quan. Cu thé, khi
rd dong bang khong khi & nhiét d6 moi trudng xung quanh va rd dong bang nuéc &
nhiét d6 thuong luong TVB-N trong phi 1é sau rd dong cao hon dang ké (p<0,05) so
v6i mau rd dong bang khong khi lanh (7 £ 1°C) va bang nudc lanh (8 + 1°C). Tt ca
cac mau cac thang bao quan khac nhau va duoc rd dong bang bén phuong phép trén

déu c6 ham luong TVB-N <30 mgN/100g [204].

Két qua nghién ctru cua dé tai twong tu voi nghién cru ctia Dinger va cong su
(2009), tac gia da su dung nudc ¢ nhiét do 17,2 £ 1,2°C trong 24 phat va ta lanh ¢
nhiét do 2,18 £ 2,25°C trong 24 gid dé ra dong ca com, ca moi, c4 trap. Ham luong
TVB-N ¢ ca ri dong bang cac phuong phap khac nhau déu chua vuot qua gidi han cho
phép 30 mgN/100g [82, 90, 204]. Piéu nay ciing dugc nhan thay khi rd dong phi 1€ ca
du (Argyrosomus regius) bang ti lanh (4 + 1°C), bang nudc (16 + 1°C), bang khong
khi (16 £ 1°C), ham lwong TVB-N trong ca sau rd dong boi ba phuong phéap 1an luot
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12 10,29 + 0,68; 10,39 + 1,38 va 12,48 + 1,83 mgN/100 g [104]. Két qua nay thap hon
so quy dinh va thap hon so v6i nghién ctru cta luan 4n, boi vi ham luong TVB-N ¢6
thé phu thudc vao giéng, loai va thoi gian trir déng. Thoi gian bao quan dong cua céa
du 13 21 ngay, con mau nghién ctru cua dé tai dugce bao quan trong 8 thang. Trong thoi
gian trir dong, mic du cac qua trinh sinh hoa va bién doi do vi sinh vat bi han ché
nhung khong bi ngung lai hoan toan, vi vdy van c6 thé xay ra cac bién ddi, chu yéu la

do hoat dong cuia enzyme, diéu nay co thé lam ting ham lugng TVB-N [15].

Theo nghién ctru cua Shafieipour va cong su (2015) phuong phap ra dong anh
hudng dén su suy giam chat luong hoa hoc [219] va thoi han st dung cta ca [212]. Vi
vay can lua chon phuong phap rd dong thich hop cho phi 1é ¢4 r6 phi van, & dam bao
chat luong phi 18 c4 trong chudi cung Gng, dbi sanh véi cac két qua vé ham luong TVB-
N cho thdy rd dong bang khong khi lanh va bang nudc lanh tot hon bang khong khi va

nudc ¢ nhiét do thuong.

3.2.2. Anh hwong ciia qud trinh rd dong dén chit lwong cim quan ciia phi 1é cd ré

phi vin déng lanh

Chét lwong cam quan cua phi 1é ¢4 ro phi van sau rd dong dugc danh gia bang
bang diém QIM cai tién cho phi 1€ cé r6 phi van nudi tai Viét Nam. Chi sb chat lugng
QI 1a tong diém cam quan theo phuong phap QIM. Phan tich PCA dé xéac dinh rd hon
moi lién hé giita chat luong cua phi 1& sau rd dong voi dén thoi gian bao quan dong.

Két qua phan tich PCA dugc biéu dién ¢ Hinh 3.2 va Hinh 3.3.

Két qua phan tich PCA (Hinh 3.2) cho thiy 2 thanh phan chinh PC-1 va PC-2
giai thich duoc 95% d6 bién thién cua dit liéu. Thanh phan PC-1 chiém 83%, mé ta su
thay ddi ctia dir liéu, chii yéu 1a anh hudng cua thoi gian trir dong dén cac thudc tinh
cam quan, trong khi PC-2 gidi thich 12% su khac biét giita cAc mau. Cac mau bao quan
& thang 5, 6, 7 va 8 duoc xép vao ciing mot nhém trong ving am cta PC-1. Cac miu

bat dau bao quan dén thang thir 4 dugc xép trong ving duong tinh ctia PC-1.
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Hinh 3.2. Két qua phén tich PCA dix liéu cAm quan sau ri dong caia phi 18 ¢4 ré phi vin tai
cac thoi gian bao quan (thang) ¢ nhiét d¢ -20 + 2°C
Tai Hinh 3.3 cho thdy cac mAu & viing 4m ctia PC-1 dic trung vé cac thudc tinh:
ciu triic mit bung, d6 dinh tay phan bung va diém QI. Diéu nay c6 thé hiéu 1a khi thoi
gian bao quan ting c6 thé nhan thiy sy thay doi rd nhat 1a thay d6i ¢ cdu triic mit bung,

d6 dinh tay & mat bung va chi s6 QL
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Hinh 3.3. Cic thugc tinh cim quan sau ra dong ciia phi Ié c4 ré phi van tai thoi gian
bao quan (thang) é nhiét d¢ -20 + 2°C

Két qua phan tich ANOVA vé diém QI cua cac phuwong phép rd dong & Hinh
3.4 cho thdy, khong co sy khac biét giita cac phuong phap ra dong vé mat théng ké
(p>0,05) & cac mau tir khi bat diu bao quan cho dén thang thir 4. O thang bao quan thir
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5, diém QI cia mau ra dong bang khong khi ¢ nhiét d6 méi trudng xung quanh va bang
nuéc ¢ nhiét d6 thuong cao hon dang ké (p<0,05) so véi mau rd déng & nhiét do lanh
(Hinh 3.4). O thang bao quan thi 8, QI cia mau ra dong bang khong khi ¢ nhiét do
moi trudng cao hon (p<0,05) so v6i mau ra dong bang khong khi lanh va bang nudc
lanh. Trong bén phwong phéap ra dong da nghién ctru, rd dong bang khong khi lanh va
bang nudc lanh c6 diém QI thap nhat so v&i cac phuong phéap con lai trong clng thoi

gian bdo quan.
2,5 - —@— Phuong phapl  —e—Phuong phap Il —a&— Phuong phap III —8— Phuong phap IV
2,0

1,5

Piém QI

Thaoi gian bdo quan (thang)

Hinh 3.4. Piém QI ciia phi 12 ¢4 ré phi van bao quan dong (6 -20 + 2°C, tir thang 1 dén

thang thir 8) dwgc ra dong bang 4 phwong phap khac nhau: I - bang khéng khi lanh (7

+ 1°C); II - bang khong khi & nhiét 49 mdi trwong xung quanh; III - bing nwée lanh (8
+1°C); va IV - bing nuwéc & nhiét d9 thuwong

Ghi chii: cdc chit cdi khdc nhau thé hién sy khdc biét ¢é ¥ nghia (p<0,05) vé diém QI
trung binh giita cdc phwong phap ra dong o cung thang bao quan

Qua trinh rd dong thudng gay ton that dich bao, khdi luong, mau sic va cau tric
co thit ¢4 [180], nén chit luong cam quan ciia ca sau rd dong bi suy giam. Phuong phap
va/hodc diéu kién ra dong khac nhau s& anh hudng khac nhau dén chat luong thuy san
sau rd dong. Két qua nghién cru cua Cankiriligil va Erbay (2016) cho thay phi 1é ca
hoéi duoc ra dong bang 16 vi séng c6 mau sac xdu hon so véi phi 1é ca dugc rd dong
bang ta lanh, r3 dong & nhiét d6 phong (25°C trong 2 gid) va ra déng bang nudc (15°C
trong 20 gid) [65]. Theo cac nghién ctru trude ddy, mau sic cia ca bi anh huong bai
hoat dong cuia vi sinh vat va nhiét do ra dong, nén c4 thuong sam hon khi duogc ra dong

O nhiét do cao [81, 82]. Ngoai sy thay doi mau sac cua cé sau rd dong, ca con bi bién
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tinh protein, t6n thwong co hoc, mat kha nang giir nudc bdi qua trinh nay [91]. Theo
Geng va cong su (2015) cAu tric co thit ca du duogc danh gia tdt hon khi ra dong bé“mg
nhiét do thap trong ta lanh [104]. C4 chép (Cyprinus carpio) rd déng bang ti lanh &
nhiét d6 4°C c6 chét lugng t6t hon so vdi ca ra dong bang nude (25°C), bang khong
khi (25°C) va bang 10 vi song, tuy nhién rd dong bang tu lanh lai c6 thoi gian dai nhat
[243]. Ra dong bang nudc khong duge khuyén céo dé ap dung cho phi 18 c4, phuong
phap nay 1a nguyén nhan 1am cho cau tric phi 1é c4 bi mém sau ra dong [81]. Phuong
phap ra dong cham & nhiét 6 thap duoc khuyén cao ddi véi thuy san duoc lam dong
trude khi té cirg xay ra va bao quan dong chua qué 8 tuan dé tranh hién tuong té cing

manh xay ra gay nit gy phi 1& va ton that dich bao [46].

T cac dan lidu da phan tich, c6 thé thay ra dong bang khong khi lanh duge xem
1a phuong phap ra dong dem lai chat lugng cam quan t6t nhat cho nhiéu loai ca, dic
biét 1a san pham c4 phi 1& va/hoic lam dong trude khi té cing xay ra. Pi sanh véi két
qua nghién ctru cta dé tai cho thay, rd dong bang khong khi lanh (7 + 1°C) trong 8 gio
1a phuong phap pht hop nhét d6i véi phi 18 ¢4 16 phi van, boi vi vira cho chat luong
cam quan cao nhét (c6 diém QI thip nhat), vira tranh anh hudng xau khi hién tuong té
cling xay ra nhanh, vira tiét kiém nudc, giam thiéu xa thai ra méi truong so véi ba

phuong phap ra dong nghién ctru con lai.

3.2.3. Anh hwéng qud trinh ri dong dén sw sinh truéng ciia cdc nhém vi sinh vit

trén phi Ié cd ré phi van déng lanh

San pham thuy san dong lanh thudng dugc rd dong va bay ban dudi dang bao
quan lanh, qua trinh r3 dong anh hudng nhiéu dén chat luong cta san pham. Vi sinh
vét co thé bi 1ay nhidm va sinh trudng trong giai doan nay. Sy sinh trudng cua céc
nhom vi sinh vat bi danh hudng boi thoi gian bao quan lanh dong, thoi gian rad dong va
phuong phap ra déng. Muc tiéu tim ra phuong phép rd dong thich hop dé dam bao chat
luong phi 1& ¢4 ro phi van nham dap Gng nhu cau thyc té. Mat d6 vi sinh vat trén phi
1& ¢4 16 phi van sau rd dong boi bon phuong phap khac nhau dugc thé hién qua d6 thi
Hinh 3.5 va Hinh 3.6.

Két qua phan tich cho thay, khong phat hién c6 su c6 mat cta vi khuan E.coli

trong tat ca cac mau duoc ra dong, diéu nay chung to didu kién vé sinh dugc dam bao
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trong qua trinh ché bién va rd dong. Thém vao do, nhiét do thap duoc xem la khong

thuén loi cho vi khuan chi thi vé sinh sinh truong dac biét 1a E.coli [163]. Do d6 khong

c6 su hién dién cua E.coli trén phi 1€ ¢4 sau ra dong.

Mait d¢ vi sinh vat (CFU/g)
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khi lanh (7 + 1°C); II - biing khong khi ¢ nhi¢t d méi trwong xung quanh; III - bing

nuwée lanh (8 + 1°C) va IV - bang nwéc ¢ nhi¢t dd thwong
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Hinh 3.6. Mt d9 vi sinh vét trén phi 1¢ c4 rd phi vin bio quéan dong (& -20 = 2°C, tir
thang 5 dén thang thir 8) dwoc ra dong bing 4 phwong phap khac nhau: I - bing khong
khi lanh (7 + 1°C); II - biing khong khi ¢ nhi¢t d méi trwong xung quanh; III - bing

nuwée lanh (8 + 1°C) va IV - bang nwéc ¢ nhi¢t dd thwong

Ghi chii: d6i véi méi loai vi sinh vit, cdc chik cdi khéc nhau thé hién su khdc biét cé y
nghia (p <0,05) vé mdt dé vi sinh vt trung binh giita cdc phirong phdp rd dong & cing thang
bao quan
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Két qua phan tich ANOVA & Hinh 3.5 va Hinh 3.6 cho thay, mat d6 coliform
ctia phi 18 ¢4 r6 phi van khong c6 su khac biét ¥ nghia (p> 0,05) khi rd dong bang bén
phuong phép khac nhau. Tuy nhién, mat d¢ TPC va Pseudomonas spp. cua phi 1€ ca
10 phi van khi rd dong bang khong khi & nhiét d6 moi trudong xung quanh cao hon déng
ké (p<0,05) so v&i cac phuong phap rd dong khac tai miu bao quan thang thi 4, tht 5,
thir 6 va thir 7. Diéu nay c6 thé dugc giai thich nhiét do cao va thoi gian twong doi dai
(so v&i rd dong bang nudc & nhiét do thuong) sé tao didu kién sinh truéng cho vi sinh
vét trong thuc pham néi chung va thuy san néi riéng [42]. R4 dong bang khong khi &
nhiét d6 moi trudong, c6 nhi¢t do gﬁn v6i nhiét d§ sinh trudng cua vi sinh vat nén vi
sinh vat ting truong manh va co6 mat dd cao hon so véi cac phuong phéap ra dong bang
nudc lanh va khong khi lanh. Ra dong 1a qué trinh khoi phuc lai hoat dong cia vi sinh
vat chinh vi thé tién hanh rd déng ¢ nhiét do thdp nham wc ché hoat dong cua vi sinh
vat. Theo nghién ctru cia Geng va cdng su (2015) TPC va vi khuan sinh HsS trén phi
1& ca dbi khi ra dong bang khong khi ¢ nhiét d6 moi trudng c6 mat do cao nhét so voi
khi rd d6ng bang ti lanh & nhiét d6 4°C va ra dong bang 10 vi séng [104]. Theo nghién
ctru cuia Roiha va cong su (2018), luong TPC cia ca tuyét Pai Tay Duong (Gadus
morhua) trudce khi ra dong 1a 3,7 + 0,04 log CFU/g, tang 1én 4,1 + 0,07 log CFU/g sau
khi dugc ra dong béng nude ¢ nhi¢t do 10°C, theo nhom tac gia lwgng TPC tang khi
rd dong ¢ nhi¢t do cao. Thém vao do, khi ca tiép xuc truc tiép voi thiét bi, dung cu va
moi trudong rd dong co thé 1am ting nguy co lay nhiém chéo [212]. Do d6, cAn giam

sat v¢ sinh trong qua trinh thuc hi¢n dé giam sy 1ay nhiém vi sinh vat [15].

Tir két qua phan tich ham lwong TVB-N, chit luong cam quan va sy sinh truong
ctia cac nhom vi sinh vat khi rd dong phi 1 ¢4 r6 phi van boi bon phuwong phap dugc
nghién ciru cho thiy, i dong cham bang khong khi lanh (7 £ 1°C) trong 8 gid 1a
phuong phap thich hgp nhét dé kiém soat lugng vi sinh vat va tranh anh hudéng x4u do
hién tuong té cimg manh cua ca trong qua trinh ra déng. Dua vao nhiing wu diém da

phan tich, dé tai lya chon phurong phap nay cho cac nghién ciru tiép theo.
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3.3. Bién ddi chit lwgng ciia phi Ié c4 rd phi vin trong qua trinh bao quin & nhiét

dd lanh on dinh

3.3.1. Bién déi thanh phéin hod hoc ciia phi 1é cd ré phi van trong qud trinh bdo

qudn ¢ nhiét dp lanh én dinh

3.3.1.1. Sy bién doi tong ham liwong nito bazo bay hoi (TVB-N) ciia phi Ié c¢d ré

phi van trong qud trinh bdo qudn & nhiét dg lanh 6n dinh

Ham lugng TVB-N trong ca phy thudc nhiéu yéu t6 nhu: thanh phan dinh
dudng, diéu kién thu hoach, ché bién va bao quan. Cac hop chét nito bazo bay hoi
dugc sinh ra tir qué trinh phan huy protein va cac hop chat nito phi protein. Nén TVB-
N 14 chi ti€u hod hoc duogc stir dung dé danh gia chét lugng/dd tuoi cua nhiéu loai thuy
san [24]. Do d6, bién doi hoa hoc cta phi 1é ¢4 16 phi van trong chudi cung tmg dugc
danh gia dua trén ham lugng TVB-N sinh ra trong qua trinh bado quan lanh. Ham lugng
TVB-N trén phi I€ cé 16 phi van béo quan & cac nhi¢t do lanh 6n dinh duoc thé hién &

Hinh 3.7 d@én Hinh 3.9.

80 - -4 1+x1°C —8—4+£1°C ---0---9x1°C
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60 -
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Thoi gian bao quan (gio)
Hinh 3.7. Sy bién d6i ham lwong TVB-N trén phi 1& ¢4 ré phi vin theo thoi gian
bio quan & cac nhi¢t d lanh 6n dinh 1+ 1°C, 4 + 1°C va 9 + 1°C

Ghi chii: cdc chit cdi khdc nhau thé hién sw khdc biét ¢é y nghia (p <0,05) vé hrong
TVB-N trung binh giita cdc gio bdao quan trén cing mét ché dé nhiét do
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Hinh 3.8. Sy bién d6i ham lwong TVB-N trén phi 18 ¢4 ré phi van theo thoi gian bio
quan ¢ cac nhiét d9 lanh 6n dinh 15 + 1°C, 19 + 1°C va 25 + 1°C

Ghi chii: cdc chit cdi khdc nhau thé hién sw khdc biét ¢é y nghia (p <0,05) vé hrong

TVB-N trung binh giita cdc gio bdao quan trén cing mét ché dé nhiét do
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Hinh 3.9. Sy bién d6i ham lwong TVB-N trén phi 18 ¢4 ré phi van theo thoi gian bio
quan ¢ nhi¢t do 6n dinh 29 + 1°C va nhiét d9 méi trwong xung quanh 30-33,5°C

Ghi chii: cdc chir cdi khdc nhau thé hién sw khdc biét ¢é y nghia (p <0,05) vé hrong
TVB-N trung binh giita cdc gio bdao quan trén cing mét ché dé nhiét do

Két qua phan tich ANOVA vé ham luong TVB-N trén phi 1& ca r6 phi van &
Hinh 3.7 d&én Hinh 3.9 cho théy, c6 su khac biét co y nghia (p<0,05) vé ham lugng
TVB-N gitra cac gio bao quan tai cac nhi¢t do 1 £ 1°C, 4+ 1°Cva 9+ 1°C, 15 + 1°C,
19 £ 1°C, 25 £ 1°C, 29 £+ 1°C va nhiét dd mdi trudong xung quanh 30 - 33,5°C.
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Luong TVB-N tang theo nhi¢t d va thoi gian bao quan. Ham luong TVB-N
ban dau 12 12,82 mgN/100 g thap hon so v6i quy dinh cho thuy san va duoc xép vao
nhém ca c6 chét luong tot (<14 mgN/100 g) [204]. Sau thoi gian bao quan lanh & cac
nhiét do khac nhau, phi 1& ca r6 phi van c6 ham lugng TVB-N vuot ngudng 30
mgN/100g sau 240 gio 6 4 = 1°C, 192 gio 6 9+ 1°C, 87 gio 6 15+ 1°C, 44 givo 6 19 +
1°C, 26 gio ¢ 25 £ 1°C, 19 gio ¢ 29 £ 1°C. Tuy nhién, sau 312 gid ¢ 1 + 1°C, sau 16
gi0 ¢ 30-33,5°C ham luong TVB-N chua vuot ngudng quy dinh, khi d6 luong TVB-
N chi ¢ mue 28,86 mgN/100 g va 23,28 mgN/100g. Sy gia ting ham lugong TVB-N Ia
do su phan giai, phan huy cac hop chét co chira nito thanh trimetylamin, dimetylamin,
indol, skatol, NHs,...qu4 trinh nay duoc thiic ddy boi enzyme va vi sinh vat. Mic du ¢
nhiét d6 thap, vi sinh vét va enzyme bi trc ché, nhung chung luon chong choi va thich
nghi v6i moéi trudong dé hoat dong trd lai, do d6 ham lugng TVB-N lai tang theo thoi
gian bao quan lanh [223]. Piéu nay ciing duoc nhan thay ¢ mot s loai thuy san nhu:
cé tra khi bdo quan & -15 = -18°C ham lugng TVB-N tang tir 2,52 mgN/100 g dén 22,4
mgN/100g; phi 1& c4 hdi ciing c6 ham lugng TVB-N ting khi bao quan & 2 ché do
nhiét ¢ la -2°C va 3°C [1, 208].

Két qua phan tich & Hinh 3.8 va Hinh 3.9 con nhan thay, ham luong TVB-N &
cac nhiét d0 bao quan: 15 + 1°C, 19+ 1°C, 25 £ 1°C, 29 + 1°C va nhiét dd moi truong
xung quanh 30 - 33,5°C ting nhanh hon so véi cac ché do nhiét d6 1, 4, 9 + 1°C (Hinh
3.7). Nhié¢t do cang cao, lam tang nhanh tdc do sinh truong cua vi sinh vat dac biét 1a
nhom vi sinh vat gdy hu hong dac trung nhu: Pseudomonas spp. va TPC [186], su sinh
truong ciia cac nhém vi sinh vat nay lam tang ham lugng TVB-N [162]. Vi vay, su gia
tang lugng TVB-N phu thudc vao nhiét d6-thoi gian ciia qué trinh bao quan. Piéu nay
phu hop véi nghién ctru cua Thuahi va cong sy (2010), theo nhém tac gid ham lugng
TVB-N trén ca r6 phi nguyén con tdng khi nhiét d¢ bao quan tang, lugng TVB-N trén
c4 10 phi vugt ngudng 30mgN/100g sau 21 ngdy bao quan bang nudc da, sau 12 gio
bdo quan ¢ nhiét d0 moi truong [131]. Theo Chudasama va cong su (2018) cé tuoi
dugc bay ban & A Rap Xé Ut c6 ham luong TVB-N dao dong 12,71 - 30,33 mgN/100g,
trong d6 9,09% mau quan sat vuot qua 30 mgN/100 g, ham lugng TVB-N trung binh

clia cac mau ca sau 5 ngdy bao quan bang nude da 1a 32,9 + 1,45 mgN/100g dén ngay
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thit 7 ting 1én 41,3 + 1,47 mgN/100g, con cac mau dugce bao quan bang ti lanh ¢
lugng TVB-N sau 7 ngay bao quan 1a 25,9 + 0,61 mgN/100 g [71].

Mot sb tac gia cho rang dwa vao luong TVB-N dé xac dinh cac giai doan hu
hong cua thuy san, do d6 ham lwong TVB-N ¢6 thé dugce dung nhu mot phuong phap
thong thuong dé danh gia chat luong cua ca trong chudi cung tmg [43]. Tuy nhién dé
danh gia mot cach toan dién chat luong phi 1é ca ré phi van bao quan & cac nhiét do
lanh 6n dinh, khi vuot gidi han cho phép vé lugng TVB-N luan 4n tiép tuc theo ddi sur

bién d6i thanh phan lipid, chat lugng cam quan va mat do vi sinh vat trén phi 1& ca.

3.3.1.2. Su bién déi chat lwong lipid ciia phi 1é cd ré phi van trong qud trinh

bdo qudn & nhiét dé lanh on dinh

Lipid ca chta cac acid béo khong no cé gid tri vé mit dinh dudng. Trong qua
trinh bao quan lanh/dong thuy séan, lipid bi thuy phén sinh ra acid béo tu do, céc acid
béo tu do khong no bio hoa dé& dang bi oxy hoa giy anh hudng xau dén chit luong cua
thuy san [230]. PV 14 san pham oxy hod so cdp, TBARs la san pham oxy hoa thtr cap,
dugc do bang cac chat phan g véi acid thiobarbituric, cac chi s6 ndy dung dé danh
gia chat luong cua lipid trén phi 1é ca r6 phi van khi bao quan lanh. Két qua phan tich
thanh phan lipid duoc thé hién trong Bang 3.5 va Bang 3.6.

Bang 3.5. Sw bién ddi chét lwong lipid ctia phi 1& ca rd phi theo thoi gian bio quén &
nhié¢t dg 1 £ 1°Cva4 +£1°C

Thoi gian bao quan Lipid FFA PV TBARs
Nhiét do

(gio) (%) (%) (meq/kg)  (mg MDA/kg)

0 0,68 + 0,04 4,87+0,11 - 0,11 +0,01

144 2,51 +0,09 6,89 £ 0,11 - 0,91 +0,05

1+1°C 216 1,66 + 0,02 3,39+ 0,05 - 0,85+ 0,06

312 1,81 £ 0,05 1,93 £0,05 2,00 0,75+ 0,05

0 0,68 + 0,04 4,87+0,11 - 0,11 +0,01

96 3,35+ 0,06 4,67 £ 0,08 - 0,49 + 0,27

4+1°C 168 2,90 £0,10 6,54 £ 0,24 - 1,02 +0,13

240 3,36 £ 0,13 6,30 £ 0,05 1,82 1,23 £0,16
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Két qua thu nhan ¢ Bang 3.5 cho thdy, phi 1 c4 ro6 phi van bao quan & nhiét do
1 £ 1°C sinh ra luong FFA thap hon so v6i khi bao quan & 4 = 1°C. FFA dugc hinh
thanh bdi qué trinh thuy phan triglyceride va phospholipid trong co thit ca dudi tac
dong ctia enzyme noi tai va vi sinh vat [130]. Khi bao quan & nhiét d6 thap co thé da
lam giam hoat d0 cua enzyme lipase va vi sinh vat san sinh enzyme [9, 84], nén ham
luong FFA ctia mau phi 1& ca 16 phi van bao quan & 1 £ 1°C thap hon ¢ 4 + 1°C. FFA
dugc xem 1a tién chit oxy hoa cua lipid, theo d6 co thit c4 chira nhiéu FFA dé bi oxy
hoa hon [237], nhanh hon so véi cac chat béo trung tinh va phospholipid, sy hinh thanh
FFA trong c4 c6 thé lam tang tién trinh oxy hoa [183].

Hydroperoxide lipid dé sinh ra d6i véi ca c6 lugng lipid cao va thanh phan acid
béo khong bao hoa chiém wu thé [28]. Qu4 trinh oxy héa acid béo khong bao hoa bai
cac enzyme [216] phu thudc nhiéu yéu td nhu diéu kién bao quan, nhiét d6 bao quan
va thanh phan acid béo ctia ca [181]. Peroxide 1a san phim oxy hoa ban dau cua lipid,
hop chat nay khong bén dé bi bé giy lién két tao thanh cac san pham oxy ho4 thir cap
[234]. Nghién ctru nay chi phat hién chi sé PV sau 312 gid bao quan ¢ 1 + 1°C va 240
gid bao quan ¢ 4 + 1°C véi gia tri 1an luot 14 2,00 meq/kg va 1,82 meq/kg. Diéu nay
c6 thé 1a do lugng peroxide sinh ra & cic ngdy trude d6 ctia qua trinh bao quan da

chuyén hét thanh san pham thi cap.

Theo Nguyen va Phan (2018) ham lugng FFA tuong quan véi luong TBARs
[175], nén qua trinh oxy hoa chat béo phy thudc nhiéu vao ham lugng lipid cling nhur
ham lugng FFA. Theo nghién ctru cia Nguyén Minh Thuy (2017) chi s6 PV va TBARs
tang trong thoi gian bdo quan ca tra (c6 ham lugng lipid 1,32%) ¢ nhiét do -18 £ 2°C,
PV ban diu 1a 2,6 meq/kg ting 1én 5,96 meq/kg, lwong TBARs ban dau 1a 0,77
mgMDA/kg tang 1én 5,43 mgMDA/kg sau 6 thang bao quan [29].

Trong khi d6, ham lugng lipid cta phi 1é ¢4 o phi van ban dau 13 0,68% thap
hon so véi phi 18 ca tra va thoi gian bao quan lanh cua dé tai cling ngan hon, nén kha
nang oxy hoa lipid ¢ phi 1é ca r6 phi van trong qua trinh bao quan lanh s it hon. Cudi
thoi gian bao quan lanh phi 1& ca ro phi van ghi nhan chi s6 TBARs chi & muc 0,75
mgMDA/kg tai 1 = 1°C va 1,23 mgMDA/kg tai 4 £ 1°C. Két qua nghién ciru ciia dé

tai twong déng véi nghién ciru ctia Karami va cong su (2015), theo nhém tac gia ham
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lugng TBARS trén cé 16 phi d6 dat 1,26 mgMDA/kg sau 150 ngay bao quan ¢ nhiét do
-18°C [121].

Két qua phan tich & Bang 3.6 ciing cho thay phi 1& c4 r6 phi van 1a thyc pham
c¢6 nhiéu acid béo khong bio hoa. Mot s6 nghién ctru cho rang, chét lugng acid béo
phu thudc vao giéng, loai, gidi tinh, mia vu va thanh phan dinh dudng [135, 157].
Thanh phan acid béo cua phi 18 c4 ré phi van gom cé: acid myristic (C14:0), acid
palmitic (C16:0), acid palmitoleic (C16:1), acid stearic (C18:0), acid oleic (C18:1) 1a
cac acid béo thuong gip trong thuy san [214]. Thanh phan acid béo cta phi 18 c4 bi
anh hudng bdi qua trinh bao quan [185]. Theo quan sat cua Ozden (2015), acid béo no
(SFA) tang, lugng acid béo khong no cao (PUFA) gidm khi bao quan dong ca trong
thoi gian 120 ngdy, nguyén nhan 1a do c6 tién trinh oxy hoa xay ra nén anh hudng sb
luong va chat lwong acid béo [200].

Bang 3.6. Thanh phan acid béo & diu va cudi thoi gian bao quan phi 18 ¢4 ré phi vin

tai ché do nhiét dd 1+ 1°C va 4 + 1°C

Acid béo 0 gio 312 gio, 1 £ 1°C 240 gio, 4 = 1°C

Acid béo no (SFA)
C14:0 0 0,05 0,09
C16:0 0,15 0,43 0,82
C18:0 0,05 0,11 0,22

Acid béo khong no 1 néi doi (MUFA)

Cle:1 0 0,08 0,13
Cl18:1 0,17 0,54 1,02
C20:1 0 0 0,04

Acid béo khong no cao (PUFA)

C18:2 0,08 0,24 0,46
C18:3 0 0 0,06
C20:3 0 0 0,03
C20:4 0,04 0,04 0,06

C22:6 0 0,04 0,07
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Tir két qua thu duge ¢ Bang 3.6 cho thdy, phi 1& ¢4 o phi van c6 lugng SFA ¢6
xu hudng tdng sau 312 gio bado quan ¢ 1 + 1°C voi luong C14:0 1a 0,05% C16:0 1a
0,43% C18:0 1a 0,11% va 240 gio bao quan ¢ 4 = 1°C vaoi C14:0 1a 0,09%; C16:0 1a
0,82%, C18:0 1a 0,22%. Cubi thoi gian bdo quan lanh c6 sy hinh thanh va hoac/tang
nhe cta mét s6 acid béo khong no ¢6 mot ndi doi (MUFA) va acid béo khong no cao
(PUFA), trong do6 c6 acid Docosahexanoic-DHA (C22:6) ¢ ca hai nhiét o bao quan.
Tuy nhién, nhin chung thi ham luong cac FFA cua phi 1& ca ro phi van vao cubi qua
trinh bao quan tuong doi théip so voi cac loai ca ¢c6 ham lugng chit béo cao hon. Vi du
nhu cé ca thu (Scomberomorus commersoni) c6 lugng FFA tang tir 3,2% 1€n 5,66% va
0 ca map (Carcharhinus dussumieri) c6 lugng FFA tang tir 1,06% lén 8,37% sau 6

thang bao quan ¢ -18°C [182].

Pé 16 hon vé su bién ddi cua lipid trong qua trinh bao quan lanh phi 1é ca 16 phi

van, can c¢6 nhitng nghién ctru chuyén sau hon, ngoai pham vi cua luan an nay.

3.3.2. Bién doéi chit lwong cam quan ciia phi 1é cd ré phi van trong qud trinh bdo

qudn ¢ nhiét dp lanh én dinh

3.3.2.1. Suw bién doi chdt heong cam quan cia phi 1é cd ré phi van trong qud

trinh bdo qudn & nhiét @ lanh 6n dinh bang phwong phdp chi sé chdt lwong (QIM)

Chi sb chat lugng (QIM) dugc dung dé xac dinh do tuoi cua thuy san dua trén
6 thudc tinh cadm quan co ban nhu: mau va nhét cia mat da, mui, mau, két cAu va do
dinh cua thit (& mat phi 18). Chi s6 QI cta phi 1é ¢4 r6 phi van khi bao quan ¢ cac ché
do nhiét do (1, 4, 9, 15, 19, 25, 29 + 1°C va nhiét d0 mdi truong xung quanh 30 -
33,5°C ) dao dong tir 1 - 13, QI = 0 tuong ng v4i ca tuoi tot nhat, QI = 13 twong g
v6i ca d3 hu hong khong di tiéu chudn lam thuc phdm dé ché bién va sir dung. Chi s6
QI ting dong nghia v4i su suy giam chét luong cua ca [73]. Cac thudc tinh cam quan
trén phi 1€ ca r6 phi van khi bao quan & cac nhiét do lanh 6n dinh dugce danh gia theo

thang diém QIM thé hién tir Hinh 3.10 dén Hinh 3.17.
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Hinh 3.10. Piém QI ciia cic thude tinh caim quan QIM ddi véi phi Ié ¢4 rd phi van theo
thoi gian bdo quan & cac nhiét do 1+ 1°C
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Hinh 3.11. Piém QI ciia cic thude tinh caim quan QIM ddi véi phi 1é ¢4 rd phi van theo
thoi gian bdo quan & cac nhiét do 4 +£ 1°C
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Hinh 3.12. Piém QI ciia cic thude tinh cam quan QIM ddi véi phi Ié ¢4 rd phi van theo
thoi gian bdo quan & cac nhiét do 9 + 1°C
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Hinh 3.13. Piém QI ciia cic thude tinh caim quan QIM ddi véi phi 1€ c4 rd phi van theo
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Piém QI

thoi gian bao quéan & cac nhiét do 15 + 1°C
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Hinh 3.14. Piém QI ciia cac thudc tinh cam quan QIM ddi véi phi Ié c4 rd phi
vin theo thoi gian bao quan & cac nhiét d9 19 + 1°C
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Hinh 3.15. Piém QI ciia cac thude tinh caim quan QIM ddi véi phi Ié c4 rd phi van theo

thoi gian bao quéan & cac nhiét do 25 + 1°C
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Hinh 3.16. Piém QI ciia cac thude tinh cam quan QIM ddi véi phi 1é c4 rd phi
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Hinh 3.17. Piém QI ciia cac thudc tinh cam quan QIM ddi véi phi I ca ré phi vin theo
thoi gian bdo quan & cac nhié¢t d) méi trwomg xung quanh 30-33,5°C

Db thi Hinh 3.10 dén Hinh 3.17 cho thiy ¢ cic ché do nhiét do, diém QI cua
thudc tinh mui ting nhanh nhét trong tat ca cac thudc tinh cam quan dugc quan sat. Phi
1& c4 nhanh chong mat di mui tanh cta cé tuoi, chuyén sang mui chua va mui von thdi
& cubi qua trinh bao quan. Sy thay d6i mui ciia ca cha yéu 1a do hoat dong nhom vi
sinh vat gdy hu hong [128] sinh ra cac hop chat dé bay hoi nhu metyl mercaptan,
dimetylsulfit, ceton, este va aldehyde [112]. Vi vy, mat d§ vi sinh vat gdy hu hong
dic trung tang (qua khoang 107 CFU/g) s& kéo theo su thdi rita hodc won hong ting rat
nhanh [195].

Mau sic cta phi 1& cé 1a thudc tinh thay doi d& nhéan thiy trong thoi gian bao
quan, phi 1é ca chuyén tir mau hong sang mau hong nhat rdi sém dan ¢ ca 2 mit cia

phi 1& c4 (mit phi 1& va mat bung), dong thdi co sy xuat hién 16p nhét & mat phi 18,
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luong nhot tir it dén nhidu. Co thé quan sat phi 1é ca dugce bao quan ¢ 25 + 1°C (Hinh

3.18) dé thay rd hon.

!
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Hinh 3.18. Cim quan phi I ca rd phi vin qua cac gio bao quan tai nhiét d9 25 + 1°C

Mau séc ctia phi I€ ca sam déan sau 26 gi0 bdo quan ¢ nhi¢t d6 25 £ 1°C, trén bé
mit cta phi 16 con xuét hién 16p nhdt. Lop nhdt xuét hién tir it dén nhiéu, tir trong dén
duc va von cuc theo thoi gian bao quan, day cling la mot trong nhirng nguyén nhan gép
phan 1am cho mau sac cta phi 1& sim dan, giam gia tri cdm quan. Theo nghién ctru cia
Ahmadi va cong su (2018), ca chém vang (Rhabdosargus sarba) c¢b mau sac giam khi
bao quan bang nudc da sau 12 ngay 1a ddu hiéu cua qua trinh oxy hoa hemoglobin.
Theo tac gia mau sdc cua thit ca co su thay doi 1o rét theo thoi gian bdo quan [38]. Su
thay d6i mau sic ctia c4 1a do su phan huy sic t6 trong co thit dugc thuc ddy boi nhiét
d6 1am cho mau sic ctia phi 1& c4 xau hon so véi ban dau [98]. Mau sic cla cd tuyét
Pai Tay Duong (Gadus morhua) thudng t6i va sdm hon sau 14 ngdy bao quan bang

nuédc da [57], didu nay cling duoc nhan thiy & ca hdi Pai Tay Duong (Salmo salar)
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sau 24 ngdy bao quan bang nudc da [231] (Mau sic ctia phi 1é ¢4 roé phi van ¢ cac ché
d6 nhiét @6 con lai dugc thé hién ¢ Phu luc 1.1 d¢én Phu luc 1.8).

D6 san chic cua co thit ¢6 xu hudng giam (Hinh 3.19) sau mot thoi gian bao
quan, nguyén nhan l1a do qua trinh ty phan giai co thit ca dudi tac dong clia cac enzyme
protease ndi tai va vi sinh vat san sinh protease, bé giy cac lién két peptid tir d6 1am
giam d6 dan hoi cua co thit [69]. Cac té bao co thit ca duoc xép song song va lién két
v6i nhau boi mo lién két (myocommata) dé gan vao khung xuwong va da. Mo lién két
ctia ¢4, thanh phan cha yéu 1a collagen, su phan giai collagen va cac soi co boi tic dong
ctia enzyme lam cho cdu tric ciia c4 bi suy giam, mat di do dan hoi [80]. Theo Fogaga
va cong su (2017) ca bdp bao quan bang nude da, sau 14 va 21 ngdy, cac soi collagen
trong mo lién két bi phan hity, ddn dén khoang cach giira cac soi co ting 1én, dong thoi
hinh thanh nhiéu vét nat bén trong co, do d6 giam tinh dan hoi cua co thit ca [98]. Co
thit c4 trd nén mém va mét di d6 dan hoi con duoc nhan thay dbi voi ca vuge Chau Au
khi bao quan lanh [69], c4 hdi Pai Tay Duong sau 24 ngay bao quan bang nuéc da
[231]. (su thay ddi cau triic co thit cta phi 1é ¢4 o phi ¢ cac ché do nhiét d6 lanh on
dinh duoc thé hién ¢ phu luc 1.9)
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Sau ra dong 72 gid o 1£1°C 72 gid 625 £ 1°C

Hinh 3.19. Céu triic co thit phi 1& c4 rd phi yﬁn khi bao quén & nhiét d9 thiap quan sat duéi
kinh hién vi dién tir
Chi s chét lugng QI ciia phi 1 ca roé phi van khi bao quan & cac nhiét do 6n
dinh thé hién ¢ Hinh 3.20 d&én Hinh 3.22. Két qua phan tich ANOVA cho thay co su
khac biét y nghia (p<0,05) vé chi s6 QI giita cic ngay bao quan phi 18 c4 rd phi van &
cac ché do nhigt do 1+ 1°C, 4+ 1°C, 9+ 1°C, 15 £ 1°C, 19 £ 1°C, 25 + 1°C, 29 + 1°C
va nhiét d0 moi trudng xung quanh 30-33,5°C.
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Hinh 3.20. Piém QI ciia phi I ca rd phi vin theo thoi gian bao quan & cic nhiét dd

lanh 6n dinh 1,4, 9 + 1°C

Ghi chii: cdc chik cdi khdc nhau thé hién sie khdc biét ¢6 y nghia (p <0,05) vé diém QI

trung binh gitta cdc gio- bao quan trong cing ché dg nhiét do.
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Hinh 3.21. Piém QI ciia phi I ca rd phi vin theo thoi gian bao quan & cic nhiét dd

lanh 6n dinh 15, 19, 25 + 1°C

Ghi chii: cdc chik cdi khdc nhau thé hién sie khdc biét ¢6 y nghia (p <0,05) vé diém QI

trung binh gitta cdc gio- bdo quan trong cing ché dg nhiét do.
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Hinh 3.22. Piém QI ciia phi I ca rd phi vin theo thoi gian biao quan ¢ nhi¢t d9 lanh 6n
dinh 29 + 1°C va nhiét d¢ méi truwdng xung quanh 30 - 33,5°C

Ghi chiizcdc chit cdi khdc nhau thé hién sw khdc biét ¢6 ¥ nghia (p <0,05) vé diém QI
trung binh gitta cdc gio- bao quan trong cing ché dg nhiét do.

Piém QI ctia mau phi 1é ca r6 phi van ban dau dao dong tir 1 - 2 diém. Con s6
nay ting cham trong thoi gian ddu bao quan va ting kha manh & cubi thoi gian bao
quan. QI dat gia tri cao nhét 1a 13 diém tai 78 gio va 80 gio cua ché d6 nhiét do 19 +
1°C, 12,9 diém tai 111 gid va 119 gid ciia ché d6 nhiét ¢ 15 = 1°C. Tai cac ché do
nhiét 46 con lai, chi s6 QI cudi thoi gian bao quan déu ting trén 75% so véi diém QI
t6i da, diéu nay vuot qua giéi han chp nhan vé cam quan [193].

Bang 3.7. Phuong trinh héi quy va hé s6 twong quan ciia diém QI (y) theo thoi gian bao

quan (x, gio) & cac nhi¢t do lanh 6n dinh

Nhiét d9 Phuong trinh hdi quy R?
1+ 1°C y =0,02x + 0,6514 R2=0,8669
4+ 1°C y =0,0408x + 1,1526 ~ R2>=0,9858
9+ 1°C y =0,0572x + 0,6065  R2=0,9805
15+ 1°C y=0,1139x + 0,434 R2=0,9588

19+ 1°C y =0,1503x + 0,8612 R?=0,9759

25+ 1°C y =0,159x + 2,2549 R?=0,9082

29 £ 1°C y =0,3984x + 0,0276 R?=10,8360

30 -33,5°C y =0,5673x + 0,0886 R?=10,8626
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Két qua phan tich hdi quy twong quan diém QI ciia phi 1é ca ro phi van theo
thoi gian tai cac nhiét d6 bao quan cho thay, chi s chat lugng QI ting tuyén tinh véi
thoi gian bao quan theo phuong trinh hdi quy & Bang 3.7, v6i hé sb twong quan kha
cao (R? > 0,8). Theo phan tich chi s6 chat lugng ctia phi 1é ca tra bao quan & nhiét do
1,4,9, 15,19 + 1°C va ca tuyét udp da [19, 57]. Céc tac gia cho rang, diém QI cta cac
d6i tuong nay ciing ting theo thoi gian bao quan véi hé sd twong quan R? rat cao. Pbi
v6i ¢4 16 phi bao quan ¢ -1°C va 1°C c¢6 chi s6 QI tang sau 20 ngay vai hé sd twong
quan R? lan luot 14 0,943 va 0,849 [73, 193]. Do do, chi sb QI tang nhanh khi nhi¢t do
bdo quan tang va thoi gian bao quan dai.

Duya vao mbi quan hé tuyén tinh cua QI theo thoi gian cho thdy c6 thé st dung
phuong phap QIM dé danh gia nhanh chat lwong phi 1é ca 16 phi van ciing nhu du doan
thoi gian bao quan con lai ciia thuy san nay khi bao quan ¢ nhiét d6 dwong thap va/hoic

tai cac nhiét d co6 thé gip vao cudi chuoi cung ung.

3.3.2.2. Suw bién doi chdt heong cam quan cia phi 1é cd ré phi van trong qud
trinh bdo qudn & nhiét dg 1 + 1°C va 4 + 1°C bang phwong phdp phdn tich mé ta dinh
lwong (ODA)

Thang diém cam quan theo phwong phap phan tich mé ta dinh lugng QDA
duoc cai tién cho ca ro phi van nudi tai Viét Nam g?)m 20 thudc tinh véi 4 nhoém chi
tiéu: mui, bé ngoai, cAu trac/ két cau co thit, vi. Qua trinh danh gia dugc tién hanh trén
mAu ca da hap chin, cac thudc tinh trong QDA ciia phi 1é ca dugc cho diém theo cudng

d6 trén thang diém khong cau tric tir 0 dén 100%.

a) Chi tiéu mui

C6 tat ca 7 thudc tinh mui trong bang diém QDA cua c4 ro phi van, gom: mui
khoai tay nguyén ci mdi ludc/mui bot ludc; mui tanh khi dé ngudi; mui bun; mui khai;

mui moc; mui 6i khét; mui thoi, mui tring ung.
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Bing 3.8. Su bién d6i diém cim quan vé mii ciia phi 18 ¢4 ré phi vin trong qua trinh

bio quin & nhiét d9 1+ 1°C va 4 + 1°C

0 72 144 192 216 240 264
Mui khoai tdy lugc ~ 45,73*  44,60° 51,07° 56,40° 54,07° 45,07° 59,67°
Mui tanh khi dé ngudi  20,40° 24,53* 2533% 17,33* 24,532 23.40° 17,47
Mui bun 15,87 1420° 1020*° 11,67* 11,67° 11,33% 12,33

0

e Mui khai 7,73 527° 487° 993 7093 10,73 14,33
Mui mbe 1,73 3,60 3,07* 2,53* 4,07° 3,53% 3,60°
M 6i khét 0,600 127° 0,73 120° 1,73 133 2,07°
Mui théi, tring ung ~~ 0,93*  1,33*  1,40°  3,93* 320° 280° 6,13

0 48 96 120 144 168 192

Mui khoai tdy lugc ~ 46,67*° 51,53% 49,93* 47,40° 44,53* 49,00° 43,73
Mui tanh khi @& nguéi  19,53* 18,27° 19,53* 15,87* 15,93* 22.40° 14,53
Mui bin 7,73 1120° 9,67° 827° 1020° 6,13* 12,33

0

e Mui khai 11,67 14,60° 13,93* 11,40° 15,07° 893* 11,73
Mui mbe 3,53¢  3,40° 8,000 520° 5.80° 2,93 487
M 6i khét 3270 2,93 787° 573 447 233 7.33°
Mui théi, tring ung 6,000 4,73*  527° 593" 527° 687% 4,73

(p<0,05) vé diém muii trung binh giita cdc gio bdo quadn.

Ghi chii: trén cing mot hang, cdc chit cdi khdc nhau thé hién s khdc biét c6 y nghia

Két qua phan tich ANOVA (Bang 3.8) cho thay, khong c6 su khac biét y nghia

(p>0,05) ctia cac thudc tinh mui giira cac gio bao quan khac nhau trong cing ché do

nhiét d§. Céc thudc tinh xau vé mui cta phi 1€ cé r6 phi van hap gom c6: mui moc, mui

6i-khét, mui khai va mui tring ung bién d6i khong déng ké theo thoi gian bao quan ¢

ca hai ché do nhiét d¢. Tai nhiét do 1 £ 1°C, dén cudi thoi gian bao quan diém cam

quan cua cac thudc tinh mui moc, mui 6i-khét, mui khai va mui trung ung lan luot 1a

14,33%; 3,6%; 2,07% va 6,13%. Tuong ty, & ché d6 bao quan 4 + 1°C vao cudi thoi

gian bao quan gia tri cia cac thudc tinh mui xau 1an luot 1a: 11,73%; 4,87%; 7,33% va
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4,73%, tit ca déu nho hon 20% diém 1a mdc loai bo thuy san [72, 195]. Theo Bonilla
va cong sy (2007) cac thudc tinh mui x4u ting nhanh sau 7 ngiy bao quan ca tuyét
bang nude da [57]. Tac gia Mai Thi Tuyét Nga va cong su (2007) cho rang ca trich bao
quan lanh c6 mui 6i khét 1an at cac mui khac va biéu hién 13 rét nhat sau 8 ngay bao
quan, theo nhom tac gia mui 6i khét 1a thudc tinh mui xau va dic trung cho cé cii [18].
C6 thé thiy sy thay d6i mui cia ca khi trir dong 13 mat dan huong vi do giam mot sd
hop chat mui tét, nguyén nhan la do sy oxy hoa chit béo tao mui vi la [158], hay su
chuyén hoéa cia TMAO san sinh amoniac [15], vi thé mui thdi-NH; dugc phat hién trén
c4 tra sau 15 ngay bao quan ¢ 0 - 2°C [19] hay cé tuyét sau 10 ngay bao quan trong
nudc da [57].

Nhu vay két qua phan tich ciia dé tai cho thay, sy bién dbi thudc tinh mui QDA
ctia phi 1é c4 16 phi van khong dang ké ¢ 1 + 1°C va 4 + 1°C, dic biét 1a nhém thudc
tinh muii x4u, cudi thoi gian bao quan diém danh gia thap hon 20 diém & ca hai ché do
nhiét d6. Pidu nay cho thy dbi v6i phi 1é ca r6 phi van, phuong phap QDA khong

nhay bang phuong phap QIM trong phat hién ra sy bién d6i xau vé chat luong cia ca.
b) Chi tiéu mau sic bén ngoai

Mau sic bén ngoai cta phi 1& ca rd phi van duge mo ta gdm c6 2 thudc tinh:
mau sang-sim va bé mat lang min-kho, v6i thang diém tir 0 dén 100%, gia tri dat 0%
12 mau sang nhat va 100% 1a bé mat sam nhat. Piém cam quan (%) cac thudc tinh mau
sdc bé ngoai cta phi 1 ca 16 phi van theo cac thdi gian bao quan tai nhiét do 1 + 1°C

va 4 + 1°C duoc thé hién ¢ Bang 3.9.

O ché @6 nhiét do 1 + 1°C, két qua phan tich ANOVA cho thay c6 sy khac biét
c¢6 ¥ nghia théng ké (p <0,05) vé mau sang-sam gitta mau bao quan 0 gio va mau 144
gid. Bé mat lang min-kh6/r6 ctia mau bao quan 144 gio ¢ su khac biét y nghia (p<0,05)
v6i mau 72 gid. O 144 gid bao quan, cd mau sic (25,60%) va do lang min ctia bé mit
(20,93%) 1a thap nhat. Cudi thoi gian bao quan, cac thudc tinh bén ngoai cta phi 18 ca

khong c6 nhicu bién doi so véi ban dau.
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Bang 3.9. S bién d6i diém cAm quan vé mau sic ciia phi & ¢4 ré phi vin trong qua
trinh bao quén ¢ nhi¢t d§ 1 + 1°C va 4 + 1°C

Mau sic 0 72 144 192 216 240 264
1oC Mau sang-sam 52,67° 47,34  2560° 5047 44,80% 39,47 51,73®
Bé mat lang min-
. 37,67 47,93>  20,93* 4327 26,13 33473 3327®
khoé/ro
Mau sic 0 48 96 120 144 168 192
40C Mau sang-sam 53,27 47,87*  54,40* 39,53* 4327* 44,53* 4740°

B¢ mat lang min-

32,07 39,73* 42,000 36,93* 42,40*  35,87* 36,93*

kho/ro

Ghi chii: trén cung mot hang, cdc chit cdi khdc nhau thé hién s khdc biét c6 y nghia
(p<0,05) vé diém mau sdc bén ngodi trung binh giita cdc gio bdo quan.

O nhiét do 4 + 1°C: két qua phan tich ANOVA cho thiy, tai cac gio bao quan
khong co su khac biét ¥ nghia thong ké (p>0,05) giita cac mau trong cing ché do.

Thudc tinh bé mit lang min-kho cta phi 1& ca 16 phi van dao dong tir 32,07- 42,4%.

Mot sb nghién ctru cho réng thudc tinh mau sdm, bé mat kho-xac 1a thudc tinh
QDA dic trung cho ca kém twoi [19, 161]. Mau séc 1a thudc tinh d& bi bién d6i & ca
trong qua trinh bao quan lanh dong, nguyén nhan 1a do méat nudc va do su bién ddi cua
hemoglobin, myoglobin va hemoxyanin thanh methemogolobin, metmyolobin lam cho
san pham bi sam lai [27]. Theo Nguyén Vin Muoi va cong sy (2016) nhiing thay do6i
mau sic va hinh dang bén ngoai ciia ca con phu thudc vao qua trinh ra dong, do d6 lua
chon phuong phép ri dong phu hop sé it anh huong dén mau sic va ciu triic cia cé va

duy tri cam quan cho san pham [15].

Ngoai ra, su thay doi mau sic ctia ca con phu thudc vao ngudn gdc ciia ca. Theo
quan sat ctia Odoli (2009), phi 1& c4 ro phi nudi tai Canada c6 bé mat da sim mau hon
sau 13 ngay bao quan & 1°C. Ddi véi phi 18 ca 16 phi nudi tai Iceland gitr trong nudc
ngot 10 ngay trude thu hoach, tac gia quan sat thdy bé mit da va bé mit phi 18 sdm hon
sau 8 ngay bao quan & 1°C [193]. Theo quan sat ciia dé tai, mau sic bé mat cua phi 18
¢4 16 phi van sau 11 ngay bao quan ¢ 1 + 1°C va 8 ngay ¢ 4 + 1°C khong c6 nhiéu bién

doi so voi ban dau. Su khéac biét trong két qua cua nghién ctru cia luén an véi nghién
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ctru ctia Odoli (2009) c6 thé 1a do su khac biét vé ngudn gdc nguyén liéu, diéu kién
nudi, diéu kién xur 1y va bao quan [193]. Vi vy, ngudén gdc nguyén lidu ciing anh

hudéng dén chat lwong cam quan cta san pham.
¢) Chi tiéu cdu triic co thit

CAu tric co thit chi yéu gdm c6 6 thudc tinh: d6 b khi xin bang thia/nia, mém
mai - kho xé4c, do soi/dd nham bé mit cua thit ca, cam giac hd bdt khi nhai, bé - dai,
khé (hut nude bot khi nhai) - ra dich khi nhai. Piém cam quan (%) cta cac thudc tinh
vé chi tiéu cau tric co thit cta phi 18 ca ro phi hap tai mdi gio bao quan & nhigt do 1 £
1°C va 4 + 1°C, dugc md ta dya trén thang diém tir 0 dén 100%. Cau tric co thit mém
mai - kho x4c voi 0% 1a mém mai nhat va 100% 1a kho xac nhat. Cau tric bo - dai véi

0% la bé nhat va 100% 1a dai nhat.

Két qua phén tich cau tric co thit ctia phi 1& ca 16 phi van khi bao quan & nhiét

d6 thap (Bang 3.10) cho thay:

Tai ché d6 nhiét do 1 + 1°C: két qua phan tich ANOVA chi c6 su khéac biét
(p<0,05) vé cu trac d6 si/dd nham bé mat ciia co thit & 144 gio bao quan véi 192 gid
va 264 gio bao quan, cac thudc tinh khac thay d6i khong déng ké. Cac thudc tinh cu
trac cia phi 18 ca o phi van hap c6 xu hudng ting & cac thoi gian bao quan tai nhiét
d6 nay. O nhiét d6 4 + 1°C, khong thay su khac biét c6 ¥ nghia thong ké (p>0,05) giita

cac gio bao quan khac nhau cua 6 thudc tinh vé cau truc cta phi I€ ca r6 phi van hap.

Theo quan sat ctia Mai Thi Tuyét Nga va cong su (2018) phi 1€ ca tra co cic
thudc tinh x4u vé ciu trac gém c6: cam giac soi khi nhai, cau trac kho xac va bé khi
xan thia, cac thudc tinh nay ting theo thoi gian bao quan; cac thudc tinh: cau tric mém
mai, cdu trac @ra dich khi nhai 13 nhitng thudc tinh cua ca tuoi tét [19]. Sy thay doi vé
thudc tinh cau trac ciing duoc nhan thay ddi véi ca trich bao quan bang nude da [18],

ca bop nudi bdo quan lanh [16].
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trinh bdo quéan ¢ nhiét d¢ 1+ 1°C va 4 + 1°C

Céu tric 0 72 144 192 216 240 264
Do b khi xdn thia/ nia 35,40* 38,33* 30,200 37,20*0 37,40* 33,67* 37,33
Mém mai-kho xac 48,008  51,60* 38,000 52,13* 4447* 48,27* 50,132
Do soi- d0 nham bé mat
. 41,20 4533% 28,60* 50,73 44,27 42,132 50,67°
1°C cua co thit
Cam giac hd bot khinhai  29,07*  32,47*  27,53* 3527 3820° 33,00° 33,93%
Bo-dai 40,60 54,80* 55,53* 4533* 5447* 46,60° 43,802
Kho (hat nudc bot khi
. . o 31,13 33,00* 44,67 36,60° 38,07* 42,20 34,67*
nhai)-tra dich khi dai
Céu tric 0 48 96 120 144 168 192
Do b khi xdn thia/ nia 41,208 44,20* 4527* 38,53* 50,33* 50,53* 56,132
Mém mai-kho xac 32,93 41,13* 40,80* 41,27* 47,80* 51,67 46,20*
b6 soi- d0 nham bé mat
. 37,40 44,13* 43,67* 48,73* 50,40* 52,07 43,932
4°C cua co thit
Cam giac hd bot khinhai  35,53*  38,07*  33,40° 37,60 44,00° 45,13* 41,33%
Bo-dai 53,332 43,40* 43,33*  46,73* 39,73* 47,60* 38,07*
Kho (hat nudc bot khi
47,208 39,20* 40,07* 29,67* 35,53* 30,33* 30,47°

nhai)-tra dich khi dai

Ghi chii: trén cing mot hang, cdc chit cdi khdc nhau thé hién sy khdc biét c6 y nghia
(p<0,05) vé diém cau triic trung binh giita cdc gio bdo quadn.

Két qua phan tich ciu trac ctia phi 1& ca r6 phi van ¢ Bang 3.10 cho thdy, cac

thudc tinh xau: d bo khi xin bang thia/ nia ctia phi 1& ¢4 bao quan 6 4 + 1°C (38,53%-
56,13%) cao hon khi quan bao ¢ 1 + 1°C (30,2% - 38,33%). Piém cua thudc tinh ciu

tric mém mai-kho xac cla phi 1€ ca bao quan tai nhiét 3o 1 = 1°C dao dong tur 38% -

52,13%, tai nhiét d0 4 + 1°C dao dong tir 32,93% - 51,67%. Trong thoi gian bao quan,

cac thudc tinh x4u c6 xu hudng ting va thudc tinh t6t co xu hudng giam theo thoi gian

bao quan. Picu nay co thé hi€u, ca lanh dong mat dan tinh chat ngon va d0 mong nudéc

sau khi lanh dong va trit dong, nhiing thay d6i cu tric thudng do bién tinh protein

[134]. Theo Nguyén Vin Mudi va cong su (2007) c6 su pha v héa hoc cia TMAO
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nhu mdt vat xop. Khi an, m6 c4 mat tat cd am trong lan can dau tién va lan nhai tiép

theo dem dén cau tric rat kho va x6p nhu bong. Ngoai ra, nhiét do cling gop phan thay

doi cau truc co thit ca, cac sgi co c6 khuynh hudong dai va tré nén khé khi lanh dong

va bao quan lanh/dong [15].

hong/thdi. Piém cam quan QDA (%) cta cac thudc tinh vé vi cta phi 1é ca 16 phi van

theo thoi gian bao quan ¢ nhiét do 1 £ 1°C va 4 + 1°C thé hién ¢ Bang 3.11.

d) Chi tiéu vi

Thudc tinh vi gom ¢6 5 thude tinh: vi ngot dam, vi béo, vi chua, vi 61 khét, vi

Bang 3.11. Sy bién ddi diém cAm quan vé vi ciia phi 1é c4 rd phi vin trong qua trinh

bio quin & nhiét d§ 1+ 1°C va 4 + 1°C

Vi 0 72 144 192 216 240 264
Ngot dam 48,67 43,87 39,00*0 29,07* 32,20* 38,53* 26,00
Béo 9,27* 10,27* 13,27* 4,60*  12,87* 9,07  4,73%
e Chua 3,07 1,20*0  2,53° 7,93*  4,47*  3,80* 4,33
Oi khét 0,53* 147 0,00 0474  0,07* 0,67*  0,53°
Hong/ thdi 0,07¢ 0,07 0,00 5474 0,000 033* 0,407
Vi 0 48 96 120 144 168 192
Ngot dam 4420° 39,60 37,93%® 2567 3587 2747%® 15332
Béo 8,67* 580* 10,33* 547*  4,53*  10,53* 2,13%
e Chua 1,13 3,67 3,20* 1,87¢ 4,200  427* 1,53
Oi khét 0,00 0,33*  3,27° 0,60*  0,53*  2,40* 1,73%
Hong/ thdi 0,00*  0,13*  2,93? 0,33 0,27*  0,80* 0,607

khdc biét c¢é ¥ nghia (p <0,05) vé chi tiéu vi trung binh giita cdc gio bdo quadn.

Ghi chu: trén cung mot che do nhiét do bao quan, cac chir cai khdc nhau thé hién sy
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Tai ché d6 nhiét d6 1 = 1°C: két qua phan tich ANOVA cho thdy khong c6 sur
khac biét (p>0,05) gifta cac gid bao quan khic nhau vé diém cam quan & ca 5 thudc
tinh vi: vi ngot dam, vi béo, vi chua, vi 6i khét, vi hong/thbi ctia phi 1é ca o phi hap.
O nhiét d6 nay vi ngot dam ctia phi 1é c4 ban dau 14 48,67% giam con 26% sau 264 gio
bdo quan. vi béo cling giam tir 9,27% (0 gid) con 4,73% (264 giod).

Tai ché d6 nhiét 46 4 + 1°C: c6 sy khac biét co ¥ nghia théng ké (p<0,05) cta
thudc tinh vi. Vi ngot dam ¢ 0 gio bao quan 1a 44,2% giam con 15,33% sau 192 gio

bao quan, vi béo ¢ 0 gio bao quan 1a 8,67% giam con 2,13% sau 192 gid bao quan.

Vingot dam va vi béo c6 xu hudng cang giam khi thoi gian bado quan cang tang.
Theo quan sat ctia cac nghién ctu trude ddy: cac thude tinh xau vé vi gdbm cé vi 6i
khét, vi héng—théi va vi chua, con céac thudc tinh tot biéu thi chat lugng ca tuoi gf)m
c6: vi ngot dam, vi béo [19]. Vi ngot dam trong co thit ¢4 1a do ham lugng acid amin
mang lai trong qua trinh tu chin, tuy nhién ham lugng nay giam la do sy phan huy acid
amin dudi tic dung chu yéu ctia vi sinh vat nén vi ngot dam giam trong giai doan cudi
clia qué trinh bao quan. Theo tac gia Mai Thi Tuyét Nga va Huynh Thi Ai Van (2018)
phi 18 ca tra c6 vi 6i khét (thudc tinh mui x4u) ting cao sau 14 ngiy bao quan trong khi
dé vi ngot dam (thudc tinh mui tét) giam theo thoi gian bao quan, nhém tac gia cho
rang nguyén nhan 13 do qua trinh ty phan sau xa va phan huy lam cho vi ngot dam giam
sau thoi gian bao quan lanh [19], su suy giam cac thudc tinh tot vé vi con duoc nhan

thay trén c4 tuyét sau 14 ngay va ca hdi sau 20 ngay bao quan bang nuéc da [57, 231].

Céac thudc tinh xau vé vi trong bang mo ta la: vi chua, vi 61 khét, vi hc’)ng/théi.
Vi 6i khét do céac hop chét: aldehyde, keton, alcohol...dugc san sinh trong qua trinh
oxy hod lipid [241]. Theo nghién ctru trudc day, cé trich bado quan lanh c6 vi 61 khét
thé hién manh va l4n 4t nhimg mui khac, nguyén nhan 13 do c4 trich thudc nhom ca
béo, nén qua trinh oxy hoa dién ra manh mé [18]. Két qua vé vi cta c trich khac véi
nghién ctru cta dé tai ndy, nguyén nhan 1 do ca ro phi van c6 luong chit béo it hon,
ddng thoi chua c6 nhiéu bién ddi lipid xay ra nhu da phan tich & muc 3.3.1.2, nén ¢

diém cam quan vé vi 6i khét chi & mirc thap 0,53% (1 + 1°C) va 1,73% (4 £ 1°C).
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3.3.2.3. Suw bién doi chdt heong cam quan cia phi 1é cd ré phi van trong qud

trinh bdo quan 6 nhiét dg 1 + 1°C va 4 + 1°C bang thang diém Torry

Két qua danh gia cam quan mau phi 18 ca rd phi van hap chin dung thang diém

Torry cho cé béo vira dugc trinh bay ¢ Hinh 3.23.
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Hinh 3.23. Piém Torry ciia phi Ié c4 rd phi vin theo thoi gian bao quan & nhiét do 1+
1°Cva4£1°C

Ghi chu: trén cung mot ché do nhiét dé bao quan, cdc chir cdi khdac nhau thé hién su
khdc biét ¢é ¥ nghia (p <0,05) vé diém Torry trung binh giita cdc gio bdo quan.

Theo két qua phan tich ANOVA khong c6 sy khac biét co ¥ nghia (p>0,05) vé
diém Torry gitta cac ngiy bao quan ¢ nhiét do 1 £ 1°C va 4 = 1°C. C6 thé thiy diém
Torry giam dan theo thoi gian bao quan voi phuong trinh hdi quy tuyén tinh (trong d6
x 12 ngdy bao quan va y 1a diém Torry). O nhiét @ 1 + 1°C diém Torry ghi nhan duoc
tai thoi gian dau 1a 8,05 diém, dén 264 gio bao quan 1a 7 diém. O 4 + 1°C diém Torry
tai 0 gio 13 7,85 diém, dén 192 gid bao quan 1a 6,4 diém.

Theo két qua nghién ctru trén mot sd loai thuy san cho thay: ca trich c6 diém
Torry sau 12 ngdy bao quan 1 6 diém [18], phi 1é c4 tra c6 diém Torry 13 gan 7 sau 4
ngay bao quan ¢ 4 £ 1°C va 14 ngdy bao quan & 1 + 1°C [19], tdm st c6 diém Torry
giam dudi ngudng chip nhan (5 diém) sau 11 ngay bao quan & 0 - 1°C, 10 ngay bao
quan ¢ 1 - 2°C va 9 ngay bao quan & 3 - 4°C [12]. C6 thé thiy diém Torry thé hién sy
suy giam chat lugng cam quan thuy san theo thoi gian bao quan. O mét sé nghién ctru

trén ca béo vira, ngudi ta di loai bo ca (khong sir dung dé an) khi diém Torry xudng
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duéi 5,5 [170], so sanh véi két qua nghién ctru cta ludn 4n cho thay, khi két thuc qua
trinh bao quan, diém Torry ctia phi 1& c4 16 phi van & ca 2 ché do nhiét do 1 = 1°C va

4 £ 1°C van cao hon ngudng loai bo ctia c béo vira.

Nhu vay, qua danh gid chit lugng cam quan cta phi 1& ca ré phi bang céac
phuong phap QIM, QDA va Torry thi thay rang QIM la phuong phap nhay nhat trong
phat hién ra sy thay d6i vé chét luong theo thoi gian bao quan. QIM dong thoi 1a
phuong phap don gian va dé thuc hién nhét vi khong yéu cau chuan bi mau chin phirc

tap, ngoai ra phuong phép nay c6 kha nang dy dodn thoi gian bao quan cua thuy san.

3.3.3. Sw sinh trwong ciia lwong vi sinh vit trén phi I¢ cd ré phi van 6 nhiét dé lanh

éon dinh theo thoi gian béio qudn

3.3.3.1. Mdt dé coliform trén phi 1é cd ré phi van & nhiét dg lanh 6n dinh theo
thoi gian bao quan

Coliform Ia vi sinh véat chi thi mac do vé€ sinh trong qué trinh san xuét va bao
quan, viéc dinh luong nhom vi sinh vat nay cé thé dung dé xac minh hiéu qua cua cac
qua trinh vé sinh tai cac nha may ché bién [30]. Sy 1ay nhiém coliform c6 thé xay ra tir
nguyén liéu, dung cu, thiét bj va bé mat tiép xuc... ngoai ra, nhiét d6 1a yéu t thuc day
su sinh truong cua coliform. Theo ddi sy sinh trudng cua coliform trén phi 1€ cé 16 phi
van tai cic nhiét do-thoi gian bao quan la co so dé kiém soat tot chét lugng cua phi 1€

c4 trong chudi cung tng. Mat d6 coliform duoc thé hién ¢ Hinh 3.24 d¢én Hinh 3.26.

Két qua phan tich ANOVA cho thay c6 su khéac biét y nghia (p<0,05) vé mat
do6 coliform tai cac gio bado quan ¢ cac ché do nhiét do. Cu thé, mat do coliform tai 312
gio 6 1 +1°C, 216 gio 64+ 1°C, 192 gio 6 9+ 1°C, 111 gio ¢ 15 + 1°C, 80 gio ¢ 19
+ 1°C, 72 gio ¢ 25 + 1°C, 24 gio ¢ 29 £+ 1°C va 16 gio ¢ nhiét d0 moi truong xung
quanh 30 - 33,5°C cao hon dang ké (p<0,05) so vi cac gid bao quan con lai trong cling

ché do nhiét do.
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Hinh 3.24. Sy bién d6i mat dd coliform trén phi 1& ¢4 rd phi van theo thoi gian bio
quéan & cic nhi¢t dd lanh 6n dinh 1 + 1°C, 4 + 1°C va 9 + 1°C

Ghi chii: cdc chir cdi khdc nhau thé hién sw khdc biét cé vy nghia (p <0,05) vé mdt do
coliform trung binh giita cdc gio bdo qudn trén ciing mot ché dé nhiét do
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Hinh 3.25. Sy bién ddi mat d coliform trén phi 1¢ ¢4 ré phi vin theo thoi gian bao
quan ¢ cac nhiét d9 lanh 6n dinh 15 + 1°C, 19 + 1°C va 25 + 1°C
Ghi chii: cac chik cdi khdc nhau thé hién su khdc biét cé vy nghia (p <0,05) vé madt do
coliform trung binh giita cdc gio bdo qudn trén ciing mot ché dé nhiét do
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Hinh 3.26. Sw bién ddi mat d coliform trén phi 1& ¢4 ré phi vin theo thoi gian bao

quan & cic nhi¢t do lanh 6n dinh 29 + 1°C va nhiét 9 méi trwong xung quanh 30 -
33,5°C

Ghi chii: cac chik cdi khdc nhau thé hién su khdc biét cé vy nghia (p <0,05) vé madt do
coliform trung binh giita cdc gio bdo qudn trén ciing mot ché dé nhiét do

Mat d6 coliform ban dau trén phi 18 ca cé ro phi van duoc ghi nhan 1a 2,86 log
CFU/g, vi sinh vat nay hoat dong cham ¢ thoi gian d4u cua cac ché dd nhiét d6. Pén
giita qué trinh bao quan, coliform bat dau sinh truéng manh va ting mat do. Theo Mai
Thi Tuyét Nga (2016), coliform ban d4u hién dién va nhiém vao thuy san phu thudc
vao cac yéu té nhu: ngudn gbc nguyén lidu va thuc hanh vé sinh sau thu hoach, ché
bién va bao quan [17]. Nhiét d6 thap khong phu hop cho vi sinh vét ndy sinh truéng
nén & thoi gian dau cta cac ché d6 bao quan (Hinh 3.24 dén Hinh 3.26) mat d6 coliform
tang cham. Tuy nhién, vi sinh vat luon chéng choi va thich ung voi diéu kién moi
truong dé sinh truong trd lai. Do do, khi coliform quen véi nhi¢t dg lanh chung s€ sinh
truong va tang mat do, dong thoi cé xu hudng sinh truéng gan nhur tuan theo quy luat
duong cong sinh trudng ciia vi sinh vat [144]. Tai cac ché do nhiét d6, mat do coliform
cubi thoi gian bao quan duoc ghi nhan 1a: 6,22 log CFU/g & 1 + 1°C; 8,16 log CFU/g
04 +1°C; 9,32 1ogCFU/g 6 9 + 1°C, 8,15 log CFU/g 6 15 + 1°C; 11,39 log CFU/g ¢
19 £1°C; 14,55 log CFU/g 6 25 £ 1°C; 10,44 log CFU/g 6 29 + 1°C va 9,25 log CFU/g
30 - 33,5°C. Két qua nghién ctru cta luan 4n trong ddng véi cac nghién ctu vé sy
sinh trudng ctia coliform trong qua trinh bao quan lanh & mét s6 loai thuy san, theo céac
tac gia coliform tang nhanh khi nhi¢t do-thoi gian bao quan tang nhu: phi 1€ c4 tra co
mat do coliform tang tir 18,6 MPN/g dén 388,67 MPN/g sau 312 gio bdo quan ¢ 1 +
1°C, theo d6 mat do coliform dat gia tri cao nhét 1a 1100 MPN/g sau 168 gid bao quan
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04 +£1°C, 72 gio 6 9 = 1°C [163]. Mat do coliform trén tom su cling tdng cao & 1 +
1°C sau 4 ngay, ¢ 4 £ 1°C sau 2 ngay; 6 9 + 1°C sau 36 gio; ¢ 15 + 1°C sau 32 gid va
0 19+ 1°C sau 19 gio [17].

Hinh 3.27. Khuén lac coliform

3.3.3.2. Mat do E.coli trén phi lé cad ro phi van & nhiét dé lanh on dinh theo thoi

gian bao quan

Tuong tu nhu coliform, E.coli ciing 13 vi sinh vt chi thi vé sinh, mot sé ching
con c6 kha niang gdy bénh, gy ngd doc thuc pham cho nguoi tiéu dung. Theo quy dinh
ciia BO Y té dbi v6i thuc pham can 1am chin trude khi sir dung, mat d6 E.coli khong
vuot qua 102 CFU/g [4], vi thé E.coli 1a chi tiéu duoc quan tim theo ddi ddi véi thuy
san trong san xuat va bao quan. Két qua theo ddi su sinh trudng cta E.coli trén phi 18
c4 ro phi van theo nhiét d6-thoi gian bao quan khong ghi nhan c6 su hién dién E.coli
o0 nhiét do 1 = 1°C va 4 £ 1°C, chi phat hi¢én nhém vi sinh vat nay ¢ nhiét d§ bao quan
cao hon, diéu nay c6 thé hiéu 1a do diéu kién vé sinh ban dau tot va do nhiét d6 bao
quan thap trc ché hoat dong cua E.coli. Vi vdy can bao quan thuy san ¢ nhiét do dudi
4°C dé kiém soat sy sinh truong ctia nhom vi sinh vay nay [163]. Su sinh trudng cia
E.coli trén phi 1€ ca 16 phi van tai cac nhiét do 9, 15, 19, 25, 29 + 1°C va nhiét 36 mdi
truong xung quanh 30 - 33,5°C duoc thé hién ¢ Hinh 3.28 dén Hinh 3.30.

Db thi tir Hinh 3.28 dén Hinh 3.30 cho thiy, c6 su khac biét (p <0,05) vé mat
dd E.coli trung binh gitra cac gid bdo quan tai cac ché d6 nhiét do 9, 15, 19, 25,29 +
1°C va nhiét d mdi truong xung quanh 30 - 33,5°C.
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Hinh 3.28. Sw bién d6i mat dd E.coli trén phi 18 ¢4 ro phi van theo thoi gian bio
quan ¢ cac nhiét @9 lanh 6n dinh 9 + 1°C va 15 + 1°C

Ghi chii: cdc chir cdi khdc nhau thé hién sw khéc biét cé vy nghia (p <0,05) vé madt do
E.coli trung binh giita cdc gio- bao quan trén cing mét ché dé nhiét dg
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Hinh 3.29. Sw bién d6i mat dd E.coli trén phi 1& ¢ rd phi van theo thoi gian bio quan &
cac nhiét d9 lanh 6n dinh 19 + 1°C va 25 + 1°C

Ghi chii: cac chik cdi khdc nhau thé hién su khdc biét cé vy nghia (p <0,05) vé madt do
E.coli trung binh giita cdc gio- bao quan trén cing mét ché dé nhiét dg
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Hinh 3.30. Sw bién d6i mat dd E.coli trén phi 1& ¢4 ré phi van theo thoi gian bio quén &
cac nhiét d9 lanh 6n dinh 29 + 1°C va nhiét 46 méi trudng xung quanh 30 - 33,5°C

Ghi chii: cac chik cdi khdc nhau thé hién su khdc biét cé vy nghia (p <0,05) vé madt do
E.coli trung binh giita cdc gio- bao quan trén cing mét ché dé nhiét dg

Tai cac ché do nhiét do, E.coli bi e ché & thoi gian dau cua qué trinh bdo quan,
khi quen dan véi nhiét d6 lanh vi khuan nay bat dau sinh trudng va ting manh & cudi
thoi gian bao quan. Mat d E.coli ghi nhan cudi thoi gian bao quén tai cac ché do nhiét
do 1an luot 12 6,51 log CFU/g 6 9 = 1°C, 7,28 log CFU/g ¢ 15 + 1°C; 11,15 log CFU/g
619+ 1°C; 12,23 log CFU/g 6 25+ 1°C; 8,77 log CFU/g 6 29 + 1°C va 8,09 log CFU/g
30 - 33,5°C [145]. Mot s6 nghién ctru vé su sinh truong cua E.coli trén phi 1€ c4 tra
[163] va trén tom s [17] cac tac gia ciing cho rang nhiét do thap khong phu hop voi
su sinh trudng cia E.coli, nén nhom vi sinh vat nay thuong sinh truong cham & thoi
gian dau ctia qua trinh bao quéan lanh, va khi nhiét d6 bao quan ting thi mat do E.coli

tang, diéu nay gidi thich ¢ cac ché do nhiét d6 cao hon mat d6 E.coli tang cao.

Duya vao méat d§ E.coli, phi 1€ ca r6 phi van sé hét han sir dung ¢ ché do bao
quan 9 + 1°C sau 24 gio, & ché 6 bao quan 15 + 1°C sau 24 gid va & ché do bao quan
19 £+ 1°C sau 20 gio, 25 £ 1°C sau 14 gio, 29 + 1°C sau 5 gid va sau 2 gio ¢ nhi¢t do
30 - 33,5°C, theo quy dinh mat do E.coli khong vuot qua 2 log CFU/g d6i v6i san pham
thuy san dong lanh [4, 70].

Tir két qua phan tich & muc 3.3.3.1 va 3.3.3.2 cho thay, nhiét d6 thap lam cham
su sinh trudng cua nhém vi sinh vt chi thi vé€ sinh. O cac ché d6 nhiét do nghién cuu,

khong c6 sy xuat hién ctia E.coli ¢ thoi gian dau, dong thoi mat d coliform ¢ mirc
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thap. Piéu nay c6 thé hiéu, ddy 1a san pham ctia qua trinh ché bién nén van dé vé sinh
an toan thuc pham ludn 13 yéu t6 dugc quan tim va dit 1én hang ddu cia nha san xuat.
Sy 1ay nhiém vi sinh vat ndy c6 thé xay ra tir hoat dong cta chudi cung Gng. Dé han
ché sy lay nhiém va sinh truéng ctia vi sinh vat chi thi vé sinh cho phi 1& ca r6 phi van
trong chudi cung tng can dam bao vé sinh trong qué trinh van chuyén, bao quan, dong
thoi nén duy tri nhiét d§ bao quan khong qua 4 £+ 1°C, tranh vi pham nhiét d6 cao va

thuong xuyén giam st nhiét d¢ bao quan.

Hinh 3.31. Khuén lac E.coli

3.3.3.3. Luong tong sé vi sinh vdt hiéu khi (TPC) sinh treéng & nhiét @ thap

trén phi 1é cd ré phi van ¢ nhiét do lanh on dinh theo thoi gian bdo quan

C6 nhiéu chi tiéu dé danh gia chat luong va thoi diém loai bo clia nguyén liéu
va san pham thuy san, tong sb vi sinh vat hiéu khi (TPC) 12 mdt trong nhitng tiéu chi
d6. Thuy san hét han st dung khi luong TPC vuot qua 10° CFU/g theo TCVN
5289:2006 ddi v6i thuy san dong lanh va theo QP 46/2007/BYT dbi véi thuy san
lanh/d6ng phai qua xir Iy nhiét trudc khi st dung. Tong sd vi sinh vat hiéu khi sinh
truong ¢ nhiét do thp trén phi 1& ¢4 ro phi van & cac ché do nhiét do lanh 6n dinh duoc

thé hién trén Hinh 3.32 dén Hinh 3.34.
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Hinh 3.32. S bién ddi lwong TPC sinh truéng & nhiét d9 thap trén phi Ié c4 ré phi van
theo thoi gian bio quén & cAc nhiét d9 lanh 6n dinh 1+ 1°C, 4 £ 1°C va 9 £ 1°C
Ghi chii: cdc chir cdi khdc nhau thé hién sw khdc biét ¢é y nghia (p <0,05) vé hrong
TPC trung binh giita cdc gio- bdo quan trén cing mot ché do nhiét dé
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Hinh 3.33. S bién ddi lwong TPC sinh truéng & nhiét d9 thap trén phi Ié c4 ré phi van
theo thoi gian bio quan & cAc nhiét d9 lanh 6n dinh 15 £ 1°C, 19 + 1°C, 25 + 1°C

Ghi chii: cdc chiv cdi khdc nhau thé hién sie khdc biét ¢é ¥ nghia (p <0,05) vé hrong
TPC trung binh giita cdc gio- bdo quan trén cing mot ché o nhiét dé
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Hinh 3.34. S bién ddi lwong TPC sinh truéng & nhiét d9 thap trén phi Ié c4 ré phi van
theo thoi gian bio quan & cac nhiét d9 lanh 6n dinh 29 + 1°C va nhiét 49 mdi truong
xung quanh 30 - 33,5°C

Ghi chii: cdc chiv cdi khdc nhau thé hién sie khdc biét ¢é ¥ nghia (p <0,05) vé hrong
TPC trung binh giita cdc gio- bdo quan trén cing mot ché o nhiét dé

Két qua phan tich ANOVA cho thay c6 su khac biét y nghia (p<0,05) ctia lugng
TPC trung binh gitra cac gid bao quan phi 1€ ca rd phi van tai cac nhiét d6 1 + 1°C, 4
+1°C, 9+ 1°C, 15 £ 1°C, 19 £ 1°C, 25 + 1°C, 29 + 1°C va nhiét d moi truong xung
quanh 30 - 33,5°C.

Luong TPC ban dau trén phi 18 ca ro phi van dugc ghi nhan 13 5,59 log CFU/g.
TPC ting cham & thoi gian dAu cua qué trinh bao quan, nguyén nhan 1a do nhiét do
thap trc ché sy sinh trudong ctia nhém vi sinh vat ndy. Khi nhiét do ting, téc do sinh
truong ctia cac nhom vi sinh vat ndy ting, thoi gian ctia phase lag dugc rit ngan, nhanh
chong chuyén sang phase log, khi d6 lugng vi sinh vat nay ting nhanh va vuot qua
ngudng quy dinh [4]. Theo d6 phi 1& c4 ro phi van hét thoi han sir dung sau 144 gid &
1£1°C,96 gio 64+ 1°C, 72 gio 6 9+ 1°C, 48 gio ¢ 15+ 1°C, 20 givo 6 19 £ 1°C, 14
gio & 25+ 1°C, 5 gid 629 £ 1°C va 4 gio ¢ 30 - 33,5°C. Luong TPC tai cac thoi diém
nay dugc ghi nhan lan luot la: 6,78 log CFU/g (1 £ 1°C); 6,81 log CFU/g (4 = 1°C);
6,92 log CFU/g (9+ 1°C); 7,66 log CFU/g (15 £ 1°C); 6,22 log CFU/g (19 + 1°C); 8,63
log CFU/g (25 £ 1°C); 6,32 log CFU/g (29 + 1°C) va 6,43 log CFU/g (30 - 33,5°C).

Khi nghién ctru thoi han st dung ctia cac loai thuy san dugc bao quan lanh, mot

sd tac gia cho rang luong TPC trén san phim mang tinh ca thé nén phy thudc vao sy
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hién dién ban dau cua TPC trén nguyén lidu. TPC c6 thé thich nghi va sinh truéng &
nhiét d6 thap, nén mat do TPC tang khi thoi gian bao quan kéo dai [186]. Cu thé 1a: ca
o phi nuoi tai Canada, ¢6 lugng TPC dat 107 CFU/g sau 13+15 ngay bao quan ¢ 1°C
[193]; ca bép cat 1at c6 lwong TPC dat 2,8.10° CFU/g & 10 ngay bao quan tai nhiét do
0-+2°C [160]; tom su ¢6 lwgng TPC dat 1,0.10° CFU/g sau 10 ngay bao quan & 0+4°C
[12]. Theo nghién ctru cia Mai Nga va Huynh Van (2017), & nhi¢t 36 1 + 1°C, 4 +
1°C,9£1°C, 15+ 1°C, 19 £ 1°C phi I€ ca tra khong nén bao quan qua thoi gian tuong
tng 1a 216; 96; 36; 16 va 7 gid khi d6 lugng TPC vuot qua 10° CFU/g theo quy dinh
[186].

Tir két qua nghién ctru cta dé tai ddi sanh véi cac nghién ciru tuong tu cho thay,
can bao quan phi 1& ca r6 phi van ¢ nhiét do thap dé duy tri chat luong cuia san pham.
D@)ng thoi can giam sat nhiét d6 qua trinh bao quan, bdi vi hoat dong ctia chudi cung
g c6 thé 1am thay doi nhiét d6 bao quan, thuc day su sinh truéng ctia nhom vi sinh

vat nay lam mat an toan cho nguoi tiéu dung.

Hinh 3.35. Khuén lac TPC

3.3.3.4. Mdt do Pseudomonas spp. trén phi lé ca ro phi van & nhiét dé lanh on

dinh theo thoi gian bao quan
Pseudomonas spp. thudc nhom vi sinh vét wa lanh gdy hu hong dién hinh (SSO)
cho thuy san u6p da hodc bao quan trong khong khi lanh [131, 137]. Sy sinh trudng
cia Pseudomonas spp. cang nhanh khi nhiét d6 bao quan gan véi nhiét d6 su sinh
truong ctia chung, Pseudomonas spp. c6 thé sinh trudng tot & nhiét d6 4 - 42°C [240],

vi vdy trong qua trinh bao quan lanh thuy san can nghién ciru, theo ddi, giam sat vi
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sinh vat gdy hu hong dic trung ndy. Mat do Pseudomonas spp. trén phi 18 ¢4 ro phi van

& cac ché d6 nhiét do theo thoi gian bao quan dugc thé hién ¢ Hinh 3.36 dén Hinh 3.38.
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Hinh 3.36. Sy bién doi mat dd Pseudomonas spp. trén phi Ié ca ré phi van theo thoi

gian bao quan ¢ cic nhi¢t do lanh 6n dinh 1 + 1°C, 4 + 1°C va 9 + 1°C

Ghi chii: cac chik cdi khdc nhau thé hién su khdc biét cé vy nghia (p <0,05) vé madt do

trung binh cua Pseudomonas spp. gitta cac gio bao quan trén cung mot che do nhiét do
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Hinh 3.37. Sy bién doi mat do Pseudomonas spp. trén phi Ié ca ré phi van theo thoi

gian bao quan & cac nhi¢t d lanh 6n dinh 15 + 1°C, 19 + 1°C, 25 + 1°C

Ghi chii: cdc chit cdi khéc nhau thé hién sy khdc biét cé vy nghia (p <0,05) vé mdt do

trung binh cua Pseudomonas spp. gitta cac gio bao quan trén cung mot che do nhiét do
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Hinh 3.38. S bién doi mat dd Pseudomonas spp. trén phi Ié ca ré phi van theo thoi
gian bao quan ¢ cic nhi¢t dd lanh 6n dinh 29 + 1°C va nhiét d méi trwong xung quanh
30 - 33,5°C

Ghi chii: cdc chii cdi khéc nhau thé hién sy khdc biét cé vy nghia (p <0,05) vé mdt dé
trung binh ciia Pseudomonas spp. giita cdc gio bdao quan trén cing mét ché dé nhiét dg

Két qua phan tich ANOVA cho thay, mét do Pseudomonas spp. trung binh trén
phi 1& ¢4 16 phi van c6 su khac biét c¢6 ¥ nghia (p < 0,05) giita cac gio bao quan & cac
ché do nhiét do: 1+ 1°C va 4 £ 1°C, 9 = 1°C, 15+ 1°C, 19 + 1°C, 25 + 1°C, 29 + 1°C

va nhiét d0 mdi truong xung quanh 30 - 33,5°C.

Tir d6 thi Hinh 3.36 dén Hinh 3.38 c6 thé thay, xu hudng sinh truéng cia
Pseudomonas spp. gan giong véi qué trinh sinh truong ciia TPC. Mat d6 Pseudomonas
spp. ban dau trén phi 1é ca 16 phi van 1a 4,22 log CFU/g, mat do Pseudomonas spp.
tang khi nhiét do va thoi gian bao quan ting. Hau hét ¢ nhimng thoi gian dau cia cac
nhiét d bao quan, mat 4o Pseudomonas spp. tang cham, tuy nhién Pseudomonas spp.
la vi sinh vat ua lanh, nén chiing c6 thé thich nghi nhanh va sinh truong tdt & nhiét do
thap. Vi thé, mat 6 Pseudomonas spp. ting cao theo ham sd mil gan cudi qua trinh
bdo quan cua cac ché do nhiét d6. Mat do Pseudomonas spp. ghi nhan & cudi thoi gian
bao quan 1a 8,42 log CFU/g (1 + 1°C), 8,72 log CFU/g (4 £ 1°C), 8,64 log CFU/g (9 +
1°C), 8,69 log CFU/g (15 £ 1°C), 8,67 log CFU/g (19 + 1°C), 6,25 log CFU/g (25 +
1°C), 6,74 log CFU/g (29 + 1°C) va 8,96 log CFU/g ¢ nhiét d0 moi trudng xung quanh

30 - 33,5°C. Pseudomonas spp. 1a nhom vi sinh vat thuong xuat hién va gay hu hong
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thuy san nhu: c4 ngu, c4 thu Pai Tay Duong va phi 1€ c4 tra trong qué trinh bao quan
lanh va dong lanh [36, 236], cac tac gia cho rang mat &6 Pseudomonas spp. ting theo
nhiét d§-thoi gian bao quan, do do can kiém soat khi bao quan thuy san lanh/lanh dong,
boi vi vi sinh vat ndy dugc xem 1a vi sinh vat chi thi cho sy hu hong cia thuy san [36,

247].

Tai thoi diém phi 1é cd ro phi van bi loai bo theo chi tiéu TPC, mat do
Pseudomonas spp. dugc ghi nhan 1an luot 12 4,35 log CFU/g (144 gid ¢ 1 + 1°C); 5,42
log CFU/g (96 gio ¢ 4 + 1°C); 5,77 log CFU/g (72 gio ¢ 9 £ 1°C); 6,68 log CFU/g (48
gio 15 + 1°C); 4,54 log CFU/g (20 gio 6 19 + 1°C); 6,77 log CFU/g (14 gio ¢ 25 +
1°C), 4,24 log CFU/g (5 gio ¢ 29 + 1°C) va 5,96 log CFU/g sau 4 gi¢ ¢ nhiét d0 moi
truong xung quanh 30 - 33,5°C.

Hinh 3.39. Khuén lac Pseudomonas spp.

3.3.3.5. Moi lién hé gitta mdt do vi sinh vat voi tcfng ham lwong nito bazo bay

hoi TVB-N va chi sé chat lwong QI

Chét luong cta phi 18 ca rd phi van trong qua trinh bao quan lanh tai cac nhiét
do 6n dinh dugc danh gia dya vao mat do cac nhom vi sinh vat, ham luong TVB-N va
chat lugng cam quan. Phan tich PCA dé xac dinh rd hon mdi lién hé giita cac chi tiéu
chat luong cua phi 1é khi bao quan ¢ cac ché do nhiét do lanh 6n dinh. Két qua phan
tich PCA dugc biéu dién ¢ Hinh 3.40 va Hinh 3.41.
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Hinh 3.40. Biéu do bi-plot ciia két qua phan tich PCA céc chi tiéu chit lwgng ciia phi 1¢
¢4 rd phi vin theo thoi gian bio quan & cac ché d9 nhiét do lanh 6n dinh

Ghi chu: T va cdc chit so theo sau chi nhiét do bao quan; H va cdc chit so theo
sau chi so gio bao quan.

Két qua phan tich & Hinh 3.40 cho thiy 2 thanh phan chinh PC-1 va PC-2 giai
thich duoc 84% d6 bién thién cua dit liéu, trong d6 PC-1 giai thich 59% va PC-2 giai
thich 25% @0 bién thién cta dit liéu. Cac mau moi bao quan (H00) déu tap trung & phia
bén trai cua PC-1, trong khi cic mAu bao quan l1au hon & cung mot nhiét do dich chuyén
dan vé phia bén phai ctia PC-1 va phia trén ctia PC-2, cac mau bao quan & nhiét do cao
hon phan bd thip hon trén PC-2. Céc chi sb chat lugng vé vi sinh vat, TVB-N va chi
s6 cam quan QI déu nam vé bén phai cua PC-1, gan véi cac mau bao quan thoi gian
dai & tat ca cac nhiét d6 nghién ctru. Pidu nay cho thdy c6 mdi lién quan gitra cac chi
sd chat lwong ndy véi nhau, ciing nhu giita ching voi nhiét do va thoi gian bao quan

cua phi 1€ cé r6 phi van.
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Hinh 3.41. Biéu d6 twong quan ciia mdt s6 chi s6 chét lwgng (correlation loadings) ciia
phi 18 ¢4 ré phi van, két qua phan tich PCA theo thoi gian bio quan & cic ché dd nhiét
do lanh 6n dinh

Biéu d¢6 PCA Hinh 3.41 cho thay, cac dit liéu vé chi tiéu chat lugng cta phi 1é
¢4 ro phi van bao quan & cac nhiét d6 on dinh déu nam vé phia bén phai ctia PC-1 va
giita 2 vong tron tuong quan 1,00 (100%) va 0,75 (75%), khang dinh ring c6 moi
tuong quan gitta cac chi sd chat lugng ndy voi nhau, ciing nhu giita chiing véi nhiét do
va thoi gian bao quan cta phi 18 ca ré phi van. Piéu nay co6 thé hiéu 1a nhiét d6 bao
quan ting thuc ddy su ting trudng cla cac nhom vi sinh vt gdy hu hong phi 18 ca 1o
phi van dugc thé hién qua sy gia ting ham lugng TVB-N va lam giam gia tri cam quan
ctia phi 1€ c4 theo thoi gian bao quan, do d6 cac yéu t6 ndy c6 mdi lién hé mat thiét voi
nhau. Pic biét, trén biéu dd Hinh 3.41 ¢ thé thiy TPC va chi s6 QI phan bb gan nhau

nhat, thé hi¢n sy tuong quan rd nhat gitta chiing so v6i cac chi so chat lugng con lai.

Dya vao TCVN 5289:2006, phi 1& ca 16 phi van khong an toan dé sir dung khi
c6 lugng TPC vuot qua 10 CFU/g. Hién nay chua c6 quy dinh ham luong TVB-N cho
c4 ro phi van tai Viét Nam. Theo nghién ctru cua Pike va cong su (1997), lugng TVB-
N khong vuot qua 30 mgN/100 g [204], dong thoi diém QI cua cac mau phi 18 khong
vuot qua 75% so v6i tong diém QI. Ty 1é mAu dat va mau khong dat tiéu chuan so véi
téng miu quan sat (n = 26) duoc danh gia theo cac chi tiéu TPC, TVB-N va diém QI
dugc thé hién & Bang 3.12.
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Bang 3.12. T§ 1¢ miu dat tiéu chuén vé lwong TPC, ham lwgng TVB-N va chit lwgng
cAm quan ciia phi 18 ¢4 rd phi vin khi bao quan & cac nhi¢t do lanh 6n dinh

MAiu dat Miu khéng dat
Nhiét do Chi tiéu
n  Tylg(%) n Ty 1€ (%)

TPC 11 4231 15 57,69

1°C TVB-N 24 92,31 2 7,69
QI 26 100,00 0 0,00

TPC 11 4231 15 57,69

4°C TVB-N 23 88,46 3 11,54
QI 20 76,92 6 23,08

TPC 12 46,15 14 53,85

9°C TVB-N 22 84,62 4 15,38
QI 20 76,92 6 23,08

TPC 11 4231 15 57,69

15°C TVB-N 14 53,85 12 46,15
QI 14 53,85 12 46,15

TPC 9 34,62 17 65,38

19°C TVB-N 12 46,15 14 53,85
QI 13 50,00 13 50,00

TPC 8 30,77 18 69,23

25°C TVB-N 10 38,46 16 61,54
QI 14 53,85 12 46,15

TPC 8 30,77 18 69,23

29°C TVB-N 17 65,38 9 34,62
QI 23 88,46 3 11,54

TPC 8 30,77 18 69,23

30-33,5°C  TVB-N 26 100,00 0 0,00

QI 21 80,77 5 19,23
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Két qua phan tich & Bang 3.12 cho thiy, sé mau phi 18 ¢4 r6 phi van vuot ngudng
cho phép vé cac chi tiéu chat luong tang khi nhiét do bao quan ting, mau vuot gidi han
cho phép vé mat d6 TPC chiém ty 18 cao nhat dao dong tir 53,85-69,23%. Tuy nhién,
mau khong dat vé lugng TVB-N chiém ty 18 cao & cac ché d6 15, 19, 25 va 29 + 1°C.
Céac mau khong dat vé diém QI chiém ty 1¢ thip nhat. Diéu nay c6 thé hiéu, cac nhiét
do 15,19, 25, 29 £+ 1°C 1a cac nhiét do phu hop voi su tang trudng cua vi sinh vat, do
d6 mat do cua cac nhom vi sinh vat ting nhanh, trong d6 tai nhiét 6 25 + 1°C cac mau
khong dat chiém ty 1 cao nhat 1an lugt 1a: TPC c¢6 18/26 miu (chiém 69,23%), TVB-
N ¢ 16/26 mau (chiém 61,54%) va QI c6 12/26 mau (chiém 46,15%). C6 su tuong
quan gitra mat do vi sinh vét voi lugng TVB-N va diém QI trong qué trinh bao quan
lanh phi 1€ ¢4 r6 phi van. Mat do vi sinh vat tang, ham lugng TVB-N tang va chét lugng

cam quan cua phi 1€ cé 6 phi van giam voi p<0,05.

Tir két qua phén tich su bién ddi chat luong hoa hoc (muc 3.3.1), chét lugng
cam quan (muc 3.3.2) va su sinh trudng cla cdc nhom vi sinh vat (muc 3.3.3) ¢6 thé
thdy, lugng vi sinh vat ting nhanh va hét han truéc cac chi tiéu hoa hoc va cam quan.
T4t ca nhitng chi tiéu chat lwong cua phi 1 ca r6 phi van di duoc quan sat cua dé tai
tai cing thoi diém ca loai bo theo Quy dinh 46/2007/QD-BYT vé lugng TPC duoc thé
hién & Bang 3.13.
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Bang 3.13. Chit lrgng hoa hoc, cim quan va lrgng vi sinh vt ciia phi Ié ca rd phi vin
khi hét thoi han sir dung (theo lwong TPC) ¢ cac ché d9 nhiét do lanh 6n dinh

Thoi gian TVB-N QI Coliform E.coli TPC Pseudomonas
Nhiét do ] Spp.
(gio) (mgN/100g) (diem) (logCFU/g) (logCFU/g) (logCFU/g) (logCFU/g)
1+1°C 144 16,54 2,5 4,02 - 6,78 4,35
4+1°C 96 15,76 5,1 4,89 - 6,81 5,42
9+ 1°C 72 21,91 4,7 5,79 4,63 6,92 5,77
15+ 1°C 48 - - 4,70 3,67 7,66 6,68
19+ 1°C 20 18,41 2,9 4,64 4,36 6,22 4,54
25+ 1°C 14 26,92 3,9 6,42 5,92 8,63 6,77
29+ 1°C 5 18,73 2 5,15 3,37 6,32 4,24
30-33,5°C 4 15,48 2 4,71 4,26 6,43 5,96

Tai thoi diém phi 1& ca c¢6 luong TPC vuot qua ngudng quy dinh thi mat do
E.coli cling vuot gidi han cho phép 102 CFU/g (2 log CFU/g) theo quy dinh ctia BO Y
té & cac nhiét do bao quan 9, 15, 19, 25, 29 + 1°C va 30 - 33,5°C. Tai thoi diém loai
b6 ca theo quy dinh, mat do coliform va Pseudomonas spp. ciing & muc rat cao. Tuy
nhién tai cac thoi diém nay ham luong TVB-N < 30 mgN/100g va diém QI van ¢ mirc
thap. Piéu nay cho thdy tam quan trong cta viéc gitt gin vé sinh trong subt qua trinh
nudi, thu hoach, ché bién va bao quan, cling nhu dam bao duy tri nhi¢t do thép trong
chudi cung g dé giit lwong vi sinh vat trén thuy san ¢ muc thap dudi ngudng an toan
trong thoi gian dai nhat c6 thé. Trong d6, nhiét do 1 yéu to quan trong can giam sat
chit ché& dé tang thoi han bao quan cho ca. Bén canh do, co thé thiy luong TPC vuot
10° CFU/g sém hon so véi chi tiéu TVB-N va cam quan, lugng TPC vuot qua ngudng
cho phép c6 nghia 13 thuy san khong con an toan cho ngudi sit dung. Do d6, dé tai tién
hanh xay dung mo hinh tang truéng cho cdc nhém vi sinh vat gdy hu hong, dac biét 1a
su ting trudng ctia TPC sinh trudng ¢ nhiét do thap sé 13 co sé dy doan nhanh thoi han
bao quan con lai cho phi 1é ¢4 ro phi van nudi tai Viét Nam, mé hinh nay sé& 14 céng cu
gitip cho viéc giam sat va quan 1y chat lugng phi 1é ca cudi chudi cung tng mot cach

hiéu qua, nhanh chéng véi chi phi thap.
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3.4. M hinh vé s sinh truwéng ciia vi sinh vat gy huw héng trén phi & c4 ré phi

van theo thoi gian ¢ nhiét dd bio quan 6n dinh

3.4.1. M6 hinh so cip vé sw sinh truwéng ciia vi sinh vt gay hw héng trén phi Ié cd

16 phi van theo thoi gian 6 nhiét dé bao qudn on dinh

Mo hinh dong hoc dya trén mo hinh so c?ip Baranyi & Roberts, dugc phat trién
cho TPC va Pseudomonas spp., nham muc dich uéc tinh mat do vi sinh vat theo thoi
gian tai diéu kién nhiét d6 bao quan 6n dinh, giup cho viéc kiém soat chat lugng phi 18
trong chudi cung tng duoc tot hon déng thoi du doan sy hu hong san pham do vi sinh
vat nhim dam bao an toan thuc pham cho ngudi tidu dung. Ngoai ra, thong sb cia cac
mo hinh so cp 1 co sd cho viée xdy dung mo hinh thtr cAp thé hién anh hudng cia
nhiét 46 dén luong vi sinh vat. Tir d6, c6 thé str dung lich st nhiét do-thoi gian dé du
doén luong vi sinh vat. M6 hinh dong hoc s& 1a mdt cong cu hé tro quan ly chét lugng

thuy san trong chudi cung tmg lanh.

3.4.1.1. M6 hinh so cap vé sy sinh truong cua tong so vi sinh vat hiéu khi o

nhiét do thdp trén phi 1é cd ré phi van theo thoi gian ¢ nhiét dé bao quan on dinh

Téc do tang truong toi da (wmax) va thoi gian pha tiém sinh hay con goi 1a pha
lag (1) 14 nhitng thong s6 duogc cho 13 ¢6 ¥ nghia vé mit sinh hoc vé su sinh truéng cia
vi sinh vat [255]. Pudng cong tang truéng cia vi sinh vt thuong dugc biéu dién bang
ham logarit cia mat dg vi sinh vat y(t)= In(N) véi thoi gian (t). Trong dudong cong nay
tham 6 (Wmax) chinh 12 d6 dbc ctia dudng tiép tuyén tai diém ubn, trong khi d6 A chinh
la giao diém cua tiép tuyén va mat d6 vi sinh vat ban dau, hai tham s nay thuong duoc
sir dung dé mo ta mat do vi sinh vat theo thoi gian bao quan tai diéu kién nhat dinh,

duogc goi 1a mé hinh so cap cho sy sinh truong ciia vi sinh vat [151].

Gia tri cac thong sO (tmax, 4) cia md hinh so cap Baranyi & Roberts duoc thé
hién & Bang 3.14.
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Bang 3.14. Cic thong s6 clia mé hinh so cip vé su sinh truéng ciia TPC trén phi 1é ca
rd phi vin tai cac nhiét d bio quan 6n dinh

Yo A Mmax Y max
Nhiét do R? SD error*
(log CFU/g) (gio) (1/gio) (log CFU/g)
1£1°C 0,82 0,62 550+0,34 67,05+43,45 0,02+0,003 10,27 + 3,88
4+ 1°C 0,83 0,67 557035 51,07+24,87 0,03+0,007 9,54 40,26
9+ 1°C 0,82 0,73 509+0,40 9,48 +28,58 0,03+0,005 10,54+ 3,35
15+1°C 0,81 0,83 508+0,47 15,51+1595 0,06+0,015 10,01 +0,38
19+1°C 0,86 0,59 5,46 + 0,34 577+8,62 0,08£0,02 9,57+0,18
25+1°C 0,90 0,55 5,69 + 0,28 0,21 +0,03 10,17+0,14
29+1°C 0,83 0,60 5,87+0,24 501+1,74 0,32+0,07 9,03+0,17
30-33,5°C 0,91 0,62 5,59+0,34 1,40+ 1,38 046+0,06 11,26+0,42

Ghi chu: * Sai so chuan cua mé hinh dw dodn

Tir m6 hinh Baranyi & Roberts & Bang 3.14 ¢6 thé thay rang luong TPC du
doan ban dau (Yo) dao dong tir 5,50 - 5,59 log CFU/g. O tat ca cac ché do nhiét d6 6n
dinh, luong TPC tang t6i da tir 9,03 - 11,26 log CFU/g (Ymax). Tc d6 ting truong
(Umax) cua TPC 1a 0,02 (1/gi0) ¢ 1 = 1°C tang 1én 0,46 (1/gi0) ¢ nhi¢t A0 moi trudong
xung quanh 30 - 33,5°C. Thoi gian pha lag (4) giam tir 67,05 £ 43,45 gio ¢ 1 = 1°C
xubng 1,4 + 1,38 gio & nhiét d6 méi trudng xung quanh 30-33,5°C, thoi gian cta pha
lag giam khi nhiét d6 bao quan ting, diéu nay c6 thé giai thich 1a do téc do ting trudong
clia vi sinh vt ting nhanh khi gap diéu kién thich hop, nhanh chéng dat lugng t6i da
(Y max). Phan 16n dong hoc vé su tang trudng cua cac nhoém vi sinh vat duge xay dung
dua trén dir liéu nhiét d§ bao quan. [40]. Theo nghién ctru cua Giannuzzi va cOng su
(1998) nhiét do 1a mot yéu td quan trong trong su sinh trudng cia vi sinh vat, nhi¢t do
anh hudng dén cac phan mg trao doi chat ciia té bao. Néu nhiét d6 qua thap, mang
chat nguyén sinh bj dong cimg va khong thé van chuyén chat dinh dudng nén chung
khong thé tang trudng [106, 143]. Khi nhiét do tang lén dén khoang nhiét do sinh
truong cua vi sinh vat (0 - 25°C) cac enzyme ndi bao hoat dong 1am cho tdc do trao

d6i chat tang diéu d6 dan dén toc d6 ting truong duge ddy manh [126].
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Két qua nghién ctru ctia ludn an pht hop voi nghién ciru cia Mai Nga va Huynh
Van (2017), theo nhém téc gia lwong TPC ban dau (Yo) trén ca tra phi 1 bao quan lanh
145,68 + 0,24 log CFU/g, toc d6 tang truong cua TPC ting khi nhiét d6 bao quén ting,
luong TPC t6i da (Ymax) 0 pha On dinh dat khoang 9,20 log CFU/g [186]. Péi voi thit
ga bao quan ¢ nhi¢t do 4 - 15°C c6 luong TPC ban dau (Yo)la 5,12 +5,67 log CFU/g,
sau 10 ngdy bao quan, luong TPC ting t6i da (Ymax) 12 9,84 log CFU/g. Tdc d6 ting
trudng (Umax) ciia TPC 1a 0,0088 (1/gid) ¢ 4°C tang lén 0,233(1/gio) ¢ 15°C [155].
Theo nghién ctru ctia Fonseca va cong su (2013) luong TPC ¢6 tdc d6 ting trudng toi
da (tmax) 12 0,042 (1/gid) trén phi 1€ ca r6 phi sau 14 ngay bdo quan ¢ nhi¢t do 1+
0,5°C, toc do tang trudng t6i da (pmax) cia TPC giam xudng 0,040 (1/gio) khi ca duoc
xtt 1y truéc bang Chlorine 5ppm va giam xudng 0,038 (1/gid) khi xir Iy Chorine 20ppm
va 1% NaCl [99].

M5 hinh du doan duge thé hién cung véi cac gia tri TPC do duogc thuc té trén
Hinh 3.42 dén Hinh 3.44.

Lwong TPC (log CFU/g)

0 40 80 120 160 200 240 280 320
Thaoi gian bao quan (gio)

Hinh 3.42. Lwgng TPC du doan va quan sat dugc theo thoi gian bao quan phi 1€ ca ro
phi vin & nhiét d9 1,4 va 9 + 1°C
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Hinh 3.43. Lwgng TPC du doan va quan sat dugc theo thoi gian bao quan phi 1€ ca ro
phi vin 6 nhiét do 15, 19 va 25 + 1°C

@ 29+£1°C eeesees Puong du doan TVC 629 + 1°C
12 - e 30335C  eee- Pudng du doan TVC & 30-33,5°C
rm==?
@ 10 § ‘——’_———'}
E "‘—’ § ....................... (]
@) ] . ”,o! ......... §' § ;
g e s
&) 6 _‘._.._._.,,’r.‘: ..... § .............. e §
&
[
g ]
=
- 2
O T T T T T T T T T T T 1
0 2 4 6 8 10 12 14 16 18 20 22 24
Thaoi gian bao quan (gio)

Hinh 3.44. Lwgng TPC du doan va quan sat dugc theo thoi gian bao quan phi 1€ ca ro
phi vin & nhiét d9 29 + 1°C va nhiét d9 méi trwdong xung quanh 30 - 33,5°C

Luong TPC ban dau tai cac nhiét d6 6n dinh 1a 5,59 + 0,216 log CFU/g, TPC
tang nhanh theo thoi gian & nhié¢t do bao quan cao hon, nhanh choéng vuot qua ngudng
gidi han cho phép 6 log CFU/g [4]. Do d6, theo luong TPC ghi nhén, phi 1€ ca r6 phi
van hét han str dung sau 144, 96, 72, 48, 20, 14, 5 va 4 gid bao quan ¢ nhiét do 1 +
1°C,4£1°C, 9+ 1°C, 15+ 1°C, 19 £ 1°C, 25 £ 1°C, 29 £+ 1°C va nhiét d§ moi truong
xung quanh 30 - 33,5°C. Toc do tang trudng cua TPC theo nhiét do ctuia luan an phu
hop véi xu hudng tang truong cua TPC trén c4 bon (Psetta maxima) khi bao quan &

nhiét do 0-15°C, trén phi 1€ ca tra khi bado quan & 0-19°C [186, 188].
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3.4.1.2. M6 hinh so cdp vé sw sinh trwéng ciia Pseudomonas spp. trén phi 1é cd

ré phi van theo thoi gian va nhiét dé bdo quadn

Céc théng s6 ctia mo hinh so cép cia vi sinh vat gay hu hong dic trung

Pseudomonas spp. dua trén mo hinh Baranyi va Roberts duoc thé hién ¢ Bang 3.15.

Bang 3.15. Cac thong sé ciia mé hinh so cip vé si sinh truéng ciia Pseudomonas spp.
trén phi I ca rd phi tai cic nhi¢t do bao quan 6n dinh

Nhigt R? SD ) Yo A Mmax Y max
error (log CFU/g) (gio) (1/gio) (log CFU/g)
1+£1°C 0,80 0,88 3,87+£0,36 143,79 +20,57 0,06+0,03 7,81 +0,25
4+1°C 0,80 0,82 4,18+0,45 41,33+31,85 0,03+0,01 891+0,51
9+1°C 0,92 0,49 424+0,23 41,83+13,46 0,04+£0,01 8,65+0,29
1I5+1°C 0,83 0,67 4,22+0,38 20,39+10,14 0,09+0,02 820+0,18
19+1°C 0,95 0,39 4,14+0,22 16,44 +3,22 0,14+0,02 8,53+0,10
25+1°C 0,81 0,59 4,17+0,29 - 0,19+0,03 7,52+0,15
29+ 1°C 0,81 0,59 423+0,27 3,58+1,69 0,38+0,11 7,30+0,14
30-33,5°C 0,82 0,83 4,08+0,46 1,13+1,61 0,63+0,17 8,71 £0,25

Ghi chu: * Sai s6 chuan cua mé hinh du dodn

Téc d6 tang trudng cua Pseudomonas spp. trong md hinh ting 1én khi nhiét do
tang, cu thé 1a: Pseudomonas spp. dat 0,06 (1/gid) & 1 + 1°C tang 1én 0,63 (1/gid) &
nhiét dd moi trudong xung quanh 30 - 33,5°C. Thoi gian pha lag giam tir 143,79 + 20,57
gio & 1 = 1°C xudng 1,13 = 1,61 gid & nhiét d6 moi truong xung quanh 30 - 33,5°C.
Nhiét d6 bao quan cang ting thi toc d6 sinh truong ctia Pseudomonas spp. ting (Lmax),
diéu nay hoan toan phi hop quy luat sinh trudng ctia vi sinh vat, & khoang nhiét do
phu hop voi kha ndng sinh trudng cua vi sinh vat, nhiét do tang tdc d6 sinh trudng cua
vi sinh vét cang nhanh. Két qua nghién ctru cia luan an phu hop véi nghién ctu su
sinh trudng cta Pseudomonas spp. 6 mot s6 d6i twong vi du nhu: trén thit bo udp lanh
thoi gian pha lag ctia Pseudomonas spp. giam tir 104,36 ¢ 0°C xudng 2,44 & 20°C, toc
dd tang truong cua Pseudomonas spp. trén thit bo dat 0,0299 + 0,0027 (1/gid) ¢ 0°C
tang [én 0,1795 + 0,00963 (1/gid) & 20°C [252]. Thoi gian pha lag cua Pseudomonas
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spp. trén ca chém dau vang (Sparusau-rata) bao quan ¢ 0 - 15°C giam tr 37,2+ 59 ¢
0°C xudng 8,10 + 0,6 & 15°C, tbc d6 ting trudng cua Pseudomonas spp. dat 0,054 +
0,0002 (1/gio) ¢ 0°C tang Ién 0,269 + 0,026 (1/gid) 6 15°C [144].

Két qua phan tich ¢ Hinh 3.45 dén Hinh 3.47 cho théy, mat d§ Pseudomonas
spp. tang theo quy ludt dudng cong sinh trudng cia vi sinh vat, mat dd Pseudomonas

spp. tdng khi nhiét do va thoi gian bdo quan tang.

® 1+I°C = = = = Puong du doan Pseudomonas spp. ¢ 1 + 1°C
1 & 4x1°Cc  esseess Duong du doan Pseudomonas spp. ¢ 4 + 1°C
T A 9x1°C Duong du doan Pseudomonas spp. ¢ 9 + 1°C

Miét do Pseudomonas spp.
(log CFU/g)
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Hinh 3.45. Mat d¢ Pseudomonas spp. du doan va quan sat dugc theo thoi gian bao
quan phi Ié ¢4 rd phi vin ¢ nhi¢t dd 1+ 1°C, 4 + 1°C va 9 + 1°C
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Hinh 3.46. Mat d¢ Pseudomonas spp. du doan va quan sat duwgc theo thoi gian bao
quan phi I& ¢4 rd phi van ¢ nhiét dd 15+ 1°C, 19 + 1°C va 25 + 1°C
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Hinh 3.47. Mat d¢ Pseudomonas spp. du doan va quan sat dugc theo thoi gian bao
quan phi 1€ ¢4 ré phi van ¢ nhi¢t do 29 + 1°C va nhi¢t do méi trueomg xung quanh 30 -
33,5°C

Mat d0 Pseudomonas spp. ban dau 1a 4,22 + 0,11 log CFU/g, mat do
Pseudomonas spp. cling ting theo xu hudng twong tu nhu TPC, cudi thoi gian bao
quan mat do Pseudomonas spp. lan luot 1a 8,42 + 0,46 log CFU/g, 8,72 £ 0,52 log
CFU/g, 8,64 £ 0,71 log CFU/g, 8,69 + 0,91 log CFU/g, 8,67 £+ 0,29 log CFU/g, 6,25 +
0,07 log CFU/g, 6,74 £ 0,09 log CFU/g, 8,96 + 0,23 log CFU/g ¢ nhiét do 1 £ 1°C, 4
+1°C, 9+ 1°C, 15 £ 1°C, 19 £ 1°C, 25 + 1°C, 29 + 1°C va nhiét d moi truong xung
quanh 30 - 33,5°C. Tai thoi diém phi 1& ca ro phi van hét han sir dung (thoi gian loai
bo cé theo chi tiéu TPC), mat d§ Pseudomonas spp. dao dong tur 4,35 dén 5,96 log
CFU/g. Téc do ting trudng cta Pseudomonas spp. theo nhiét do ctia luan an phu hop
voi xu hudng tang trudng cia Pseudomonas spp. trén phi 1€ ca tra bdo quan lanh, mat
d6 Pseudomonas spp. & pha 6n dinh dat khoang 8,24 log CFU/g [186]. Pong thdi phu
hop véi xu hudng tang trudng cia Pseudomonas spp. & cac nghién ctiru khéac trén mot
sd d6i tuong nhu: trén ca bon (Psetta maxima) khi bao quan ¢ nhiét d6 0 - 15°C [188],
trén tom st bao quan lanh [20].

3.4.2. Mé hinh thir cdp vé sw sinh triweéng ciia vi sinh vit gdy hw hong trén sin phiam
phi Ié cd ré phi van theo nhiét dp bio qudn

Mo hinh thir cip cin bac hai ctiia Ratkowsky [209] 1a mé hinh dugc nghién ctru

pho bién nhit va duoc str dung rong rai dé thiét 1ap moi quan hé gitra toe do tang truong
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ctia vi sinh vat va nhiét do. Céc thong s6 ciia mé hinh dugc xac dinh va thé hién & Bang
3.16.
Bang 3.16. Cac thong s6 ciia mé hinh thi cip vé su sinh trwéng ciia TPC va
Pseudomonas spp. trén phi ¢ ca rd phi vin

b (OC'lgi(‘)"l/z) Tmin (oC)

TPC 0,015+0,002 0,23 £0,05

Pseudomonas spp. 0,016 + 0,004 6,48 +£19,92

Tonin 12 nhiét d6 t6i thiéu cho sy sinh truéng cua vi sinh vat. Cac thong sd thu
duoc tor mo hinh sinh truong cia TPC ¢6 Twmin = 0,23 £ 0,05°C va b = 0,015 + 0,002
(°C-'gio¥?) va mo hinh sinh trudng cua Pseudomonas spp. ¢ Tmin = 6,48 £+ 19,92°C
va b =0,016+ 0,004 (°C "'gio''?). Két qua ctia nghién ctru ctia luan an twong dong véi
nghién ctru trudc day nhu: sy sinh truong cua TPC trén tom su c6 gid tri Tmin = -
4,403°C va b =0,027 = 0,07; Pseudomonas spp. c6 gia tri Tmin =-3,549°C va b =10,029
+ 0,08 [20]. Pdi voi su sinh truong cua TPC ¢ thit ga khi bao quan ¢ 4 +15°C, cac
thong $6 md hinh 1a Tumin= -6,2°C va b = 0,024 + 0,004 [155]. Pdi véi su sinh truong
cua Pseudomonas spp. ¢ loai tom nhiét doi (Penaeus notialis) khi bao quan ¢ 0 - 28°C,
cac thong s6 mo hinh 13 Tmin=-12,1°C va b = 0,019 [74]. Di v6i ca tuyét Chau Au
bao quan lanh (1-7°C) cac thong s6 ciia md hinh cin bac hai cho Pseudomonas spp. 1a
Tmin=-12 £ 5,9°C va b = 0,0533 £ 0,0139 [102]. Nghién ctru trén phi I€ ca tra bao
quan lanh cac thong sb ciia mo hinh cin bac hai 13 Tmin = -10,88 + 1,39°C va h=0,011
+0,001 d6i v6i TPC; Tmin=-13,37 £ 1,19°C va b = 0,145 + 0,013 d6i v6i Pseudomonas
spp. [186].
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Hinh 3.48. Méi twong quan giira toc d9 sinh truwéng ciia Pseudomonas spp. va TPC theo
thoi gian bio quan phi I¢ ca rd phi vin

Db thi Hinh 3.48 thé hién mbi quan hé tuyén tinh giita tdc d6 sinh truong cua
vi sinh vat v&i nhiét d6 bao quan, nhiét do ting toc do sinh truong cua vi sinh vat ting.
Hé s R? twong dbi cao (0,91 d6i véi TPC va 0,83 ddi v6i Pseudomonas spp.) cho thiy
tinh kha thi khi 4p dung mo6 hinh nay trong viéc udc tinh mat d6 TPC va Pseudomonas

spp. & diéu kién nhiét do bién dong.

3.4.3. Kiém dinh mé hinh dw dodn sw sinh trwéng ciia tong sé vi sinh vit hiéu khi
trén phi Ié cd ré phi van khi bio qudn ¢ nhiét dp bién dpng mé phéng diéu kién ciia
chudi cung trng

To6ng s vi sinh vat hiéu khi 1a chi tiéu thudng dugc kiém tra trong qué trinh ché
bién va trén san pham thuc pham noi chung va thuy san noi riéng, dwa vao luong TPC
c6 thé loai bo ca theo quy dinh ctia Bo Y té va TCVN 5289:2006. Chinh vi thé, dé tai
chon TPC 1 vi sinh vat dé kiém dinh mirc d6 tin cdy ctia mé hinh da duoc xay dung &
muc 3.4.1.1, qué trinh kiém dinh sir dung céc dir li¢u lugng vi sinh vat dugc kiém tra
& cac nhiét d6 bién dong, m6 phong diéu kién nhiét do thay ddi trong thuc té cua chudi
cung ung. Luong vi sinh vat tai cac thoi gian bao quan & cac nhiét do bién dong duoc

thé hién & Hinh 3.49 va Hinh 3.50.
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Hinh 3.49. S bién ddi lwong TPC sinh truéng & nhiét d9 thap trén phi Ié c4 ré phi van

trong qua trinh bio quan ¢ nhi¢t d9 bién dong 1

Ghi chii: cdc chir cdi khdc nhau thé hién sw khdc biét ¢é y nghia (p <0,05) vé hrong
TPC trung binh giita cac gio bao quan.

Ché d6 nhiét do bién dong 1 mo phong diéu kién thay ddi nhiét do khi ctra ta
bao quan 6 siéu thi hay quay hang thuy san dugc md, 1 + 1°C 1a tinh trang ti bao quan
duge dong kin va 19 = 1°C 1a tinh trang ctra ti md ra, diéu nay dan dén su thay doi

nhiét d6 tir thap (1 + 1°C) dén cao (19 + 1°C).

Tir @6 thi (Hinh 3.49) cho thay thoi han str dung cho phi 1é ¢4 o phi van duoc
bao quan & ché do nhiét 6 mé phong bién dong 1 khong nén qua 32 gio, vi khi d6
lugng TPC vuot ngudng cho phép (6 log CFU/g) [34]. Péi chiéu véi thoi han sir dung
phi 1& ¢4 rd phi van & nhiét @6 on dinh 1 £ 1°C 1a 144 gio va 19 + 1°C 1a 20 gio. Khi
nhiét d6 bao quan bién dong tir 1 + 1°C dén 19 £ 1°C, ltc nay ca nhanh chéng hét han
truée (chi sau khoang 14 gio) so voi khi bao quan ca 6n dinh tai 1 + 1°C (144 giod).
Theo nghién ctru cia Nga va Huynh (2017) phi 1& c4 tra hét han sir dung sau 54 gio
bao quan trong trudng hop phi 18 ca duge 14y tir ti bao quan c6 nhiét d6 1 + 1°C ra bén
ngoai moi trudng (28 - 30°C) va hét han sir dung sau 36 gio bao quan khi c6 bién dong
nhiét d¢ trong kho lanh (c6 nhiét do cai dat 1 = 1°C) [186]. Diéu nay co thé giai thich
hoat dong trong chudi cung tng thudng xay ra su sai pham vé nhiét d6 do nhiéu nguyén

nhan khéc nhau, khi c6 su sai pham vé nhiét d¢ sé lam thuc day su sinh truong cua vi
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sinh vat, lugng vi sinh vat tdng cao nhanh chong, vuot qua gidi han cho phép va hét
han st dung. Theo Casanova va cong su (2021), nhirng sai pham nhiét d trong qua
trinh Iuu trit, bao quan, phan phdi, van chuyén déu co thé anh huong dén chét luong
san pham vi tdc d6 ctia cac phan Gmg hoa hoc, sinh hoa va vi sinh lién quan dén nhiét
dd. Ngoai ra, su bién dong nhiét do ciing anh hudng dén sy an toan cua thuc phém khi

bao quan lanh hodc dong lanh [67].

Mo hinh bién dong nhiét & Hinh 3.50 mo6 phong diéu kién thay doi nhiét d6 khi
véan chuyén c4 tir nha may dén noi tiéu thu va qua trinh bay ban, Iya chon cé ciia khach
hang tai noi ti€u thy, nhi¢t do thay doi tir 4 + 1°C (nhiét d¢ trong qua trinh van chuyén
hang tir nha may dén noi phan phdi) dén 9 + 1°C (nhiét d6 khi ca duoc bay ban tai noi
phan phdi) va 15 + 1°C (nhiét d6 thay doi khi khach hang ldy cé ra khéi ta bao quan,
phu thudc vao thoi gian mo ti ctia khach hang), nhiét do c6 thé thay doi tir 4 + 1°C dén
9+ 1°C va 15 + 1°C.
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Hinh 3.50. Sy bién ddi lwong TPC sinh truéng & nhiét d9 thap trén phi Ié c4 ré phi van
trong qua trinh bio quan & nhi¢t d9 bién dong 2

Ghi chii: cdc chit cdi khdc nhau thé hién sw khdc biét ¢é y nghia (p <0,05) vé hrong
TPC trung binh giita cac gio bdo quan.

Dua vao két qua phan tich vi sinh vét trén do thi (Hinh 3.50) c6 thé thay: luong
TPC ban dau 13 5,55 log CFU/g ting dén 11,32 log CFU/g (& 168 gid). Luong TPC

tang nhanh sau 22 gi¢ va vuot ngudng quy dinh ¢ 50 gid bao quan véi luong 1a 7,45
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log CFU/g. Tuong tu nhu bién dong 1, su gia ting luong vi sinh vat do sy bién dong

nhiét d0 nén thuc day su sinh trudng cua vi sinh vat.

M6 hinh so cép va thur cép & muc 3.4.1 va 3.4.2 duoc két hop dé du doan su
sinh truéng ciia TPC dya trén lich sir nhiét do-thoi gian. Quan sat thay tai cac gi tri
TPC thyc té nam trong pham vi dy doan/ving mo phong chap nhan ASZ vé sy sinh
truong cua TPC, co tat ca 1a 6/8 diém quan sat (chiém 75%) nam trong pham vi dy
doan & diéu kién bién dong 1, va c6 7/9 diém quan sat (chiém 77,78%) nam trong pham
vi du doén cua diéu kién bién dong 2. Pham vi du doan (ASZ), dugc xéac dinh béng
luong vi sinh vat du doan + 0,5 log CFU/g, cac mo hinh dugc xem 1a dang tin cdy néu
it nhat 70% sb lugng diém quan sat dugc nam trong pham vi dy doan [168, 176, 199].
Theo dy doan ctia Mai Thi Tuyét Nga va Tran Minh Vin (2021) vé luong TPC trén
tom st trong chudi cung tmg lanh két qua cho thay c6 11/14 mau quan sat ndm trong
vung du doan ASZ dat ty I¢ 78,57%, nhoém tac gia cho rﬁng 3/14 mau khong nam trong
vung du doan ASZ co ty 1€ 14,23% duoc xem la viung du doan “sai an toan” [20]. O
mot s6 nghién ciru khac cho thiy: co 71,43 % Pseudomonas spp. trén tom st, 83%
Listeria monocytogenes trong pho mai tuoi va 78% Pseudomonad psychrotolerant
trong sira nam trong ving du doan ASZ [20, 168, 199]. C4c nghién ctru trén déu chi ra
réng mo hinh dong hoc co thé ung dung trong viéc duy doan su sinh truéng cua vi sinh
vat néu ¢4 hon 70% sd lugng vi sinh vat quan sat duoc nam trong vung dy doan ASZ.
Vi viy, v6i két qua nghién ctru ctia ludn an chimg to mo hinh cua luan an 1a dang tin
cdy dé str dung trong du doan thoi han sir dung ctia phi 1& ca o phi van théng qua sy

sinh trudng cua TPC.

3.4.4. Ung dung mé hinh vé sw sinh trweéng ciia tong s vi sinh vit hiéu khi trén sin
phém phi 1¢ cd ré phi van ¢ cudi chudi cung iing

Ung dung mo hinh vi sinh vat da dugc xay dung ¢ muc 3.4.1 va 3.4.2 cho téng
s0 vi sinh vat hiéu khi sinh truéng & nhiét do thap vao thyc té chudi cung (mg san pham
phi 1€ ¢ r6 phi van. Dua vao lich st nhiét do-thoi gian duoc theo ddi bdi cac nhiét ké
tur ghi da b tri tai cac ti bao quan khi san pham nay duoc bay ban tai quay hang, dé
du bao lugng TPC thay ddi theo nhiét do-thoi gian bao quan, tir d6 xac dinh thoi diém

phi 1& c4 ro phi van khoéng con an toan dé sir dung lam thuc pham (khi TPC >10°
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CFU/g). Két qua timg dung md hinh vao thyc té chudi cung ing san pham phi 1é ¢4 ro

phi van duoc thé hién ¢ Hinh 3.51.
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Hinh 3.51. S bién ddi lwong TPC sinh truéng & nhiét d9 thap trén phi Ié c4 ré phi van
trong qua trinh bio quan & diéu Kkién thuye té ciia chudi cung ving

Ghi chii: cdc chir cdi khdc nhau thé hién sw khdc biét ¢é y nghia (p <0,05) vé hrong
TPC trung binh giita cac gio bao quan.

Tir d6 thi Hinh 3.51 cho thay, luong TPC ban dau 1a 5,45 log CFU/g, TPC ting
theo thoi gian bdo quan va vuot ngudng quy dinh sau 22 gio (6,39 log CFU/g). Dé
dang nhan thay nhiét do thay doi lién tuc trong qua trinh bao quan, diéu nay co thé giai
thich trong hoat dong ban hang, khi khach hang m¢ tu lya chon hang ho4, nhiét d6 tu
bao quan s& thay d6i, nhiét do ti bao quan thay ddi it hay nhiéu phy thudc vao ting
suit mé ta ctia khach hang va thoi gian lya chon hang. Tt ca cac hoat dong nay déu
lam tang nhi¢t d0 ti bao quan va nhiét do cua san phém, su bién dong nhiét dJ s€ tao
diéu kién cho vi sinh vat sinh truéng. Chinh vi thé TPC c6 xu huéng tang trong sudt
qua trinh bado quan va nhanh chéng vuot ngudng quy dinh. Sau 7 ngay (168 gid) bao
quan san pham phi 1& ca 16 phi van c6 luong TPC rat cao 1a 11,71 log CFU/g.

Quan sat d6 thi Hinh 3.51 c6 thé thay, 8/9 (chiém 88,89%) gi4 tri TPC do duoc
thuc té déu nam trong pham vi du doan (ASZ), 1/9 diém quan sat (chiém 11,11%) nam
trong ving dy doan “sai an toan”. Pdi sanh véi cac két qua nghién ctru trude day cho

thdy c6 85% lugng TPC va Pseudomonas spp. trén phi 1é ca tra dugc ghi nhan nam
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trong vung du doan ASZ [186], khoang 83% Listeria monocytogenes trong phd mai
tuoi nam trong ving du doan (ASZ) [199], cac mé hinh dugc xem 13 déng tin cdy néu
c6 it nhat 70% sb luong diém quan sat duoc nam trong pham vi du doéan [168, 176,
199]. Chinh vi thé, két qua nghién ctiru mé hinh dong hoc vé sy sinh trudong ciia TPC

trén phi 1& ca 16 phi van cho két qua du doan tuong déi tot.

Mot s nghién ctru chi ra rang toc do phat trién cua vi sinh vat trong thuc pham
lién quan dén su thay d6i nhiét do khac nhau do thiéu kiém soat nhiét d6 tai cac ta lanh
trung bay thyc pham. Sy thay d6i nhiét d6 c6 thé 1am giam thoi han s dung cua san
pham d& hu hong, dan dén su khac biét giita ngay tiéu dung cudi cing dugc mo ta trén
nhan thuc phém [40, 67]. Vi vay, can kiém soat nhiét d6 hiéu qua trong chudi cung
g cac san pham thuc pham twoi sdng va phét trién cac cong cu cho biét gia tri nhiét
do ma thuc phém da tiép xtic, dé du doan thdi han sir dung cua san phém. Vi vay, két
qua ing dung md hinh dy doan su sinh truéng ciia TPC ¢ nhiét do thap vao thuc té cho
théy, viéc sir dung mo hinh dy doén vi sinh vat cho san phém phi 1€ ca 16 phi van trong
chudi cung tmg mang lai hiéu qua cao. Dya vao lich sir nhiét do-thdi gian bao quan
san pham c6 thé xac dinh mot cach nhanh chéng lwong TPC trén phi 1é ca o phi van
tai thoi diém bat ky ctia chudi cung tng, thong qua mé hinh vi sinh vat nay co thé du
doan thoi gian sir dung phi 1é ca an toan cho ngudi tiéu dung. Piéu nay ciing gitp cho
nha cung ung co thé kiém soat mot cach nhanh chong va chinh xéac chat luong cia san

pham véi chi phi thap, dp (mg nhu cau thuc té hién nay.
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KET LUAN VA KIEN NGHI
Két luan

1. Két qua nghién ciru chat lugng ban dau cho thay phi 1é ¢4 ¢6 phi van c6 ham
luong dinh dudng twong dbi cao. Két qua nghién ciru cho thiy co nhiéu yéu té anh
hudng dén sy sinh truong ciia cic nhom vi sinh vat gdy hu hong (tong sb vi sinh vat
hiéu khi sinh truong ¢ nhiét o thép, Pseudomonas spp.) va nhom vi sinh vat chi thi vé
sinh (coliform va E.coli) nén can quan tim dén su bién dong nhiét 4o va vé sinh trong

qua trinh ché bién, bdo quan va van chuyén.

2. Trong tat ca cac phuong phap rd déng duoc nghién ctru, phi 18 ca ré phi van
dugc rd dong bang khong khi lanh (7 + 1°C) c6 chat lugng tot nhat so véi cac phuong
phap rd dong bang khong khi méi trudng xung quanh, bang nudc lanh (8 £ 1°C) va

bang nudc & nhiét d6 thuong.

3. Két qua nghién ctru chi ra rang nhiét d6 va thoi gian bao quan anh hudng 16n
dén su bién doi thanh phan hoa hoc, chat lugng cam quan, dic biét 1 sy sinh truong

cua vi sinh vat.

o Sy bién d6i mot s6 thanh phan hod hoc trong qua trinh bao quan phi 1& ca r6 phi
van tai cac nhiét do bién dong cho th?iy: khi nhiét d0 bao quan tdng cao hon thi
ham lugng TVB-N ting nhanh nhung van trong gigi han 30 mgN/100 g.

e Tai cac ché do nhiét dd bao quan 1, 4,9, 15, 19, 25, 29 £ 1°C va nhiét d0 moi
truong xung quanh 30 - 33,5°C, tat ca diém QI & cac nhiét do khac nhau déu co
modi twong quan tuyén tinh véi thoi gian luu trir. Piém QI ting nhanh khi nhiét
dd bao quan tang.

e Nhiét d0 bdo quan cang cao thi sy sinh trudng cia vi sinh vat trén phi 1€ c4 cang
dién ra manh mé&. Dya trén chi tiéu TPC phi 1& ¢4 r6 phi van s& hét han str dung
tai 144 gio bao quan ¢ 1 + 1°C; 96 gio bao quan ¢ 4 + 1°C; 72 gio bao quan &
9+ 1°C, 48 gid ¢ 15 + 1°C, 20 gid bdo quan ¢ 19 £+ 1°C, 14 gio bao quan ¢ 25
+ 1°C; 5 gio bdo quan ¢ 29 + 1°C va 4 gio bao quan ¢ nhiét do moi trudng xung
quanh 30 - 33,5°C. Tai thoi diém nay luong TPC d3 vugt mic gidi han (>10°
CFU/g) theo TCVN 5289:2006.
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4. Mb hinh ting trudng cua tong sb vi sinh vat hiéu khi sinh truéng & nhiét do
thap (TPC) va Pseudomonas spp. dugc xay dung véi hé sé R2 twong ddi cao. Két qua
mg dung mé hinh & diéu kién bao quan thuc té phi 18 ca r6 phi van c6 luong TPC vuot
ngudng 10° CFU/g & 22 gid bao quan, 8/9 gia tri TPC do duoc thuc té déu nam trong
pham vi du doan (ASZ). Piéu nay cho thdy kha nang du dodn mat d6 vi sinh vat cta
mo hinh theo lich sir nhiét 6 bao quan trong chudi cung tng c6 dd tin cdy cao, tir d6

xéc dinh dugc thoi han bao quan cta san pham nhanh chéng va hiéu qua.
Kién nghi

- Tiép tuc nghién ctru sau hon vé sy bién doi lipid va thanh phan lipid trong qué
trinh bao quan phi 1é ca 16 phi van.

- Cap nhat dit liéu vi sinh vat trén phi 1& ca r6 phi van trong qué trinh bao quan
dé cap nhat cac thong sb6 ctia mo hinh, cai tién kha nang du doan ctua cac mo
hinh dong hoc ngay cang sat véi diéu kién thyc té ctia chudi cung mg.

- Xay dung mo hinh du doan su sinh trudng cua céc vi sinh vat chi thi v¢é sinh

trong qué trinh bao quan lanh/lanh dong san pham phi 18 ¢4 r6 phi van.
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Phu luc 1.1. Cam quan phi 1€ ¢4 rd phi vin qua cdc gio' bao quén tai nhiét do 1 + 1°C
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Phu luc 1.3. Cam quan phi & ¢4 rd phi vin qua cdc gio' bao quén tai nhiét do 9 + 1°C
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Phu luc 1.5. Cam quan phi 1€ ¢4 ré phi vin qua cdc gio' bao quén tai nhiét do 19 + 1°C
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Phu luc 1.7. Cam quan phi 1€ ¢4 rd phi vin qua cdc gio' bao quén tai nhiét do 29 + 1°C
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PHU LUC 2. PHU LUC CAC PHUONG PHAP PHAN TiCH
Phu luc 2.1. Quy trinh ché bién phi ¢ ¢4 rd phi vin dong roi IQF
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(Nguon: Céng ty C6 phan Nam Viét, 2018)
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Phu luc 2.2. Phwong phap xic dinh tong so vi khuan hiéu khi (TPC)
Tong s vi khuan kiéu khi phat trién ¢ nhiét do thap duoc xac dinh theo phuong phap
cua Gram va cong sy (1987)

Chuan bi mau: Can chinh x4c 25g miu dong nhét véi 225 ml dung dich dém
phosphate, qua trinh dong nhét hoa dugc thyuc hién trong 2 phut. Sau d6, thuc hién pha

loang cac nong d¢ khac nhau.

Cay mau: Dung micropipet tién hanh hat chuyén 0,2 ml dich & cac nong d6 pha
lodng thich hop vao trong dia petri vo tring c6 chira san khoang 15-20 ml mdi trudng
plate count agar vo tring. Dung que cdy trang da duoc khir tring, trang déu mau trong
dia petri. Dit cac dia trén mit phang nam ngang cho dich thAm vao thach. Sau khi cdy
trang xong, dé dich thAm vao mat thach, tién hanh 14t nguoc cac dia petri 1€n, goi lai va

dem cho vao tu t ¢ 19£1°C trong 5 ngay.

Poc két qua: Chon céc dia c6 s6 khuan lac dém dugc trén dia trong khoang 30-

300 khuan lac/ dia dé dém, dém hét tit ca cac khuan lac co trén dia.

Phu luc 2.3. Phwong phép xac dinh vi khuin sinh H>S

Chuan bi mau: ldy 25g miu dong nhat trong 225ml MRD (Maximum
Recovery Diluent), miu duoc pha lodng tudn cic nong do khac nhau

Cay mau: chuyén 1ml huyén phu ¢ cac d6 pha loang thich hop vao trong dia
petri vO trung, thém khoang 15+20ml méi truong [A (Iron Agar) 1% NaCl, khong co6
16p phii. Tron déu dich mau va moi truong bang cach lac tron dia xudi va nguge chiéu
kim dong ho. Pit cac dia trén mit phang nam ngang cho thach dong dic. Sau dé lat
nguogc cac dia trén cho vao ti 4m 0 & 17+ 1°C trong 4+5 ngay.

Két qua: trén moi truong IA khuan lac cua vi khuan sinh HaS c6 mau den,
khong c6 16p phu. Tat ca cac khuan lac trén IA khong cé 16p phit 1a TPC phét trién &
nhiét do thép moc lan rdng c6 mau ma vang.

Phu luc 2.4. Phwong phap xac dinh Pseudomonas spp.
VSV gay hong dac trung (Pseudomonas spp.) trong qua trinh bao quan dugc xac dinh
theo phuong phép cua Stanbridgeand & Board (1994).
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Chuan bj mau: Can chinh xac 25g mau dong nhat v6i 225 ml dung dich dém
phosphate, qua trinh dong nhét hoa dugc thuc hién trong 2 phut. Sau d6, thuc hién pha

loang cac nong d¢ khac nhau.

CAy mau: Cay 0,2 ml dich mau tir cic dng pha lodng vao trong dia petri vo tring
c6 chia san khoang 15-20 ml méi truong Pseudomonas Base voi Pseudomonas CFC
supplement vo tring, Dung que cdy trang di duoc khir tring, trang déu mau trong dia
petri. Dat cac dia trén mat phang nam ngang cho dich thAm vao thach. Lat nguoc cac

dia petri va u ¢ 20°C trong 5 ngay.

Poc két qua: Pém khuan lac mau hong dic trung moc trén moi truong thach.

Tinh két qua luong Pseudomonas spp. (CFU/g) c6 trong mau.

Phu luc 2.5. Phwong phap xac dinh luwgng coliform

Dinh lugng coliform theo phuong phap pha lodng t&i han MPN (s6 lugng té bao
c6 x4c xuat 16n nhat trong mot don vi thé tich ciia dung dich huyén phi). Phuong phap
nay dua vao nguyén tic mau duoc pha lodng thanh mot day thap phan (hai nong do ké
tiép khac nhau 10 lan). Ba mau c6 do pha lodng thap phan lién tiép duoc u trong dng
nghiém chira méi truong thich hop c6 dng bay khi Durham. Mdi nong do pha lodng
duocu 3 6ng lap lai. Theo doi sy sinh hoi hay ddi mau dé ghi nhan 6ng duong tinh. Ghi
nhan 6ng nghiém cho phan tng duong tinh & mdi ndong d6 pha lodng va dua vao bang
MPN (9 dng) dé suy ra sb lugng vi sinh vat twong g hién dién trong 1 g (hodc 1 ml)
mau ban dau

Tuan ty cay 1 ml dich miu dd duoc pha lodng 10°! vao 3 6ng nghiém giéng nhau,
mdi ong chtra 10 ml canh Lauryl Sulphate Broth (LSB) c6 dng bay khi Durham. Thyc
hién twong ty véi dich mau pha loang 102, 103, U cac 6ng nghiém ¢ 37°C trong 24 gio.
Ghi nhan ong sinh hoi (+) Gmg v6i mdi d6 pha lodng cia mau. Tra bang MacCrandy
(bang 3x3 tirc 9 dng nghiém) dé tinh ra lugng coliform (MPN/g) c6 trong mau.
Phu luc 2.6. Phwong phap xac dinh lwgng E.coli

Sau khi doc két qua coliform, x&c dinh duoc sb 6ng sinh hoi, ta tién hanh céy cac
6ng sinh hoi d6 qua méi truong EMB dé xac dinh E.coli.

Dung que cdy vong ria dich mau tir cdc ong (+) trén moi truong canh LSB sang

mai truong thach dia Eosine Methylen Blue (EMB). U cac dia nay ¢ 37 °C trong vong
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24 gio. Cac khuén lac tron, det hinh dia va c6 anh kim tim 1 khuan lac cua E.coli gia
dinh. Chon khuan lac ¢6 duong kinh 16n hon 1 mm va ciy vao canh Pepton casein, 0 &
37°C trong 24 gio. Nho thude thir Kovacs’ vao ong nghiém. Ong nghiém c6 su xuét hién
mau d6 trong moi truong trong mot vai phut 1a dng (+). Ghi nhan s luong éng c6 két
qua (+). Tra bang Mac-Crandy (bang 3x3 tirc 9 dng nghiém) dé tinh ra luong E. coli
(MPN/g) c6 trong mau.

Pbi voi cac miu gdy nhidm E.coli, dinh lugng coliform va E.coli theo MNKL

125 4 ed. 2005.
Phu luc 2.7. Phwong phap xac dinh Staphylococcus aureus

Nguyén tic: Staphylococcus aureus duge xac dinh trén co so cac dic diém ting trudng
va phan tmg dong huyét twong cia cic dong thuan tir cac khuan lac dic trung va khong
dac trung trén moi trudong phan lap.

Chuan bi mau: Can chinh x4c 25g miu dong nhét véi 225 ml dung dich dém
photphate, qua trinh d6ng nhat hoa duoc thuc hién trong 2 phit. Sau do, thuc hién pha

lodng cac nong do khac nhau nudc bang mubi sinh 1y 0,85%.

CAy mau: chuyén 1ml huyén phu & cac d6 pha lodng thich lop vao trong dia méi
truong thach BP (Baird Packer Agar) ding que cdy trai déu trén bé mat méi trudng cho
dén khi kho, dé 15 phat & nhiét d6 phong, 14t ngugc cac dia u ¢ 37 £ 1°C - tir 48 + 4h.

Két qua: sau 48h nudi ciy Staphylococcus aureus cd dudng kinh 1,5+2,5mm 161,
den hodc xam, bong c6 vong tring duc dep va vong sang.

Khang dinh: chon 5 khuan lac cay vao mdi truong phuc hdi canh BHI 1 4+6h. Tt
khuan canh trén BHI cdy vao méi truong coagulase da 1am tan dé thir nghiém phén tmg
dong huyét. U & 37 + 1°C.

Phu luc 2.8. Phwong phap xac dinh Vibrio

Nguyén tic: phat hién Vibrio cholerae va Vibrio parahaemolyticus trong thuc pham
duoc thuc hién béng cach can mot luong mau xac dinh va nudi i trong moi trudng 16ng
chon loc. Tir day dich khuan dugc cdy chuyén sang moi truong ran chon loc. Nhimng
khuan lac gidng Vibrio cholerae va Vibrio parahaemolyticus s& dugc thir nghiém bang

cac phan ung sinh hoa.
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X Iy mau: liy chinh xac 25g mau va dong nhit trong 225ml mdi truong APW.
Tién hanh ting sinh chon loc: & & 37 + 1°C tir 16+24h

Céy mau: dung quen cdy chuyén khuan dich 1én bé mat méi truong phén lap TBCS
sao cho tao dugc nhiing khuan lac tach roi. Lat nguoc diau ¢ 37 + 1°C tir 24 + 3h. Poc két
qué: trén moi trudng TCBS khuan lac Vibrio cholerae 16n duong kinh khoang 2 - 3mm,
tron, 16n, mau vang. Khuén lac Vibrio parahaemolyticus dudng kinh 3 - 4mm, tron, 10n,
mau xanh duong.

Phu luc 2.9. Phwong phap xac dinh Listeria monocytogenes

Chuan bi miu: Lay mAu va tién ting sinh Listeria trén moi trudong dich thé UVM
(University of Vermont broth). Tién hanh iy 25g mau va cho vao binh xay da duoc vo
khuan trudc. B6 sung tiép 225ml méi truong dich thé UVM rdi xay hon hop trong thoi
gian 2 phat. Sau d6 0 hdn hop nay ¢ nhiét d6 30°C trong 24 gior dé tién tang sinh Listeria.

Tang sinh Listeria trén moi trudng moi truong dich thé Fraser: Ly 0,1ml canh
truong dich thé UVM sau 24 gid nudi cdy dé cay vao 6ng nghiém co chira sin 10ml méi
truong dich thé Fraser da qua tiét tring. Lac déu hdn hop rdi dat 6ng nghiém vao tii 4m
¢ 35°C, nudi trong 24 gio.

Phan lap vi khuan: Quan st canh truong Fraser sau 24 gid nudi cay. Néu canh
truong hoa den chiing td co sy sinh trudng cua nhom vi sinh vat cd kha nang thuy phan
esculin. Chuén bi cac hop petri di chira sin méi truong thach Oxford. Tuong Gmg véi
mdi dng nghiém chira canh trudng Fraser dung que cdy vo tring dé cdy mau 1én hai hop
petri, tiép theo str dung que cdy vong dé cdy ria mau. Sau d6, dit cac hop petri vao ta
am va nudi & 35°C trong 24 gid.

Két qua: quan sat khuan lac va cdy khuan lac dién hinh sang méi trudng thach
Tryptic soy c6 bo sung chét chiét nAm men. Quan sat khuan lac xuét hién trén moi trudng
thach Oxford. Giéng khuan lac Listeria s& cho cac khuan lac ¢6 mau den. Chon ba khuan
lac dién hinh mau den dé cdy sang mdi truong thach Tryptic soy c6 bo sung chét chiét
ndm men 0,6%. Tién hanh @ & 30°C trong 24 gio.

Kiém tra mot so tinh chat dic trung cua Listeria

+ Quan sat khuan lac theo phuong phap Henry: phuong phap nay st dung mot
bd phan dé tia sang chiéu lén cac khuan lac trén bé mat thach trong hop petri v6i goc

nghiéng 45°. Khi d6 khuan lac Listeria dién hinh s& cho khuan lac c6 mau xanh da troi.
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+ Nhuém Gram: tién hanh nhuém Gram mAu vi khuan tir canh truong thach Tryptic

soy ¢6 bo sung chét chiét nAm men TSA-YE. Listeria 13 nhimg truc khuan Gram (+).

+ Quan sat chuyén dong ciia vi khuan: tién hanh 1am tiéu ban got ép. Lay mot it
khuan lac tir canh truong thach Tryptic soy ¢é bd sung chét chiét nAm men TSA-YE dé
huyén phu héa vi khuan trong giot nudec mudi sinh 1y trén mot phién kinh. Quan sat lam
kinh dudi kinh hién vi. Gidng Listeria c6 dang hinh gy ngan, chuyén dong duoc bang

cach xoay 16n nhao.

+ Kiém tra catalase: cho mot giot dung dich H202 3% 1én mot khuan lac va quan
sat. Phan mg 1a duong tinh néu ta quan sat thdy H,O» bi phan huy va gidi phong ra khi

oxy. Listeria cho phan ing catalase duong tinh.
Phu luc 2.10. Phwong phap xac dinh Clostridium perfringens

Chuan bi miu: Can chinh x4c 10g mau déng nhat v6i 90 ml dung dich SPW, qua
trinh ddng nhét hoa duoc thuc hién trong 30+60 gidy. Sau d6, thyc hién pha lodng céac
ndéng do khac nhau bang SPW

CAy mau: Hat 1ml miu d3 pha lodng & ndng d6 thich hop vao dia pertri, 46 khoang
10ml méi trudng thach SC, sau dong cting phi tiép 10ml SC, tién hanh dia u & 37°C
trong 20+-24h

Két qua: Chon céc dia c6 néng dd co6 s6 khuan lac trong khoang 10+150, chon
khuan lac ¢c6 mau den. Chon 5 khuén lac vao méi truong fluid thioglycolate, u & 37°C,
18+24h (ky khi). Nho 5 giot sang méi trudng LS & diéu kién khi t 46°C, 18+24h. Duong

tinh khi LS ¢6 mau den, khi trong 6ng Durham chiém hon %
Phu luc 2.11. Phwong phap phéan tich protein

Nguyén ly: V6 co hdéa miu thir bang axit sunfuric ddm dic, nito co trong mau thir
chuyén thanh amon sunfat. Dung kiém dic day amoniac ra khéi amon sunfat trong may

cat dam, tao thanh amon hydroxyt sau d6 dinh lugng béng acid.

Tién hanh: Can chinh x4c 0,3+0,5g miu thir vao mot mau gidy loc khong tro,
cudn lai, cho vao binh Kjeldah sao cho mau thir khong dinh vao c¢d binh, cho tiép 1g hon
hop xtc tic va 10ml axit sunfuric ddm dic. Pun 1520 phut sao cho chit 16ng trong

binh khong stii phong, khong ban 1én ¢ binh. Sau d6 dit binh thap gan bép hon cho t6i
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khi dich v6 co hoa trong binh trong sudt hodc trong xanh (khong dugc c6 mau vang

nhat) mit trong binh hoan toan trong sach. Ngimg dun, dé ngudi.

Léy chinh x4c mot lwgng axit sunfuric 0,1N va 5 giot chi thi hdn hop vao binh
nén dung tich 250ml, dit binh vao dudi 6ng sinh han ciia may cat dam sao cho dau 6ng
sinh han ngap han vao dung dich. Cho dich d4 v6 co héda vao binh cat, trang binh kendan
nhiéu 1an bang nudc cat cho dén khi nudc trang hét phan tng axit (thtr bang gidy do
pH). Cho tiép vao binh cat 5 giot phenolphtalein 1% va dung dich natrihydroxyt 33%
cho dén khi dung dich trong binh chuyén thanh mau hdng, cho tiép vao mét it dung dich
kiém, trang nudc cat cho sach kiém & phéu roi khoa may lai. Bat ¢au chung cat trong 40
phut ké tir khi dung dich trong binh bt dau s6i. Ha binh himg dé dng sinh han 1én khoi
mit nude, dung binh tia rira dau dng sinh han, tiép tuc chung cat mot vai phit nira. Sau
d6 himg nudc chung chay ra ¢ dau 6ng sinh han, thir bang gidy do pH thay khong co

phan tng kiém 1a dugc.

Dung natri hydroxyt 0,1N chuan do lugng axit du trong binh hing cho dén khi

dung dich trong binh chuyén tir mau tim sang xanh 14 ma.
Ham luong nito tong s6 (X) tinh bang phan tram theo cong thirc:

(vy —vy)=*0,0014 % 100
m

X =

Trong do:

V1: Thé tich dung dich natri hydroxyt 0,1N tiéu tén khi chuin d6 mau tring (ml)
V2 : Thé tich dung dich natri hydroxyt 0,1N tiéu ton khi chuan d6 mau thir (ml)
m: khéi lugng mau thir (g)

Phu luc 2.12. Phwong phap phéan tich lipid

Nguyén Iy: Chét béo c6 trong mau thir duoc chiét tich bang dung méi hitu co

trong thiét bi Soxhlet, sau d6 duoc séy va can.
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Tién hanh: Can tir 5+10 g mau thir da chuan bi, cho vao cdi sit nghién v6i khoang
20-+30g natri sulfat khan hodc canxi sulfat khan, dé thu dugc hdn hop bot kho. Chuyén
hét hdn hop thu dugc vao géi gidy loc kin mot dau. Pat géi mau vao binh chiét cia thiét
bi rdi néi véi binh cau & dudi (d biét trude khdi lugng). Cho ete vao binh chiét sao cho

vira ngap 6ng goi miu. Ngadm maiu trong ete khoang 3+ 4 gid hoic ngdm qua dém.

Sau thoi gian ngdm mau, nang dng sinh han 1én, cho thém ete vao binh chiét vira
du dé chay xudng binh cau. Chd cho ete chay hét, cho tiép ete vao dén khoang mot nira
chiéu cao 6ng xiphong. Lap 6ng sinh han vao va cho nudc lanh chay qua. Chung cat
trén ndi cach thuy trong khoang 10 h dén 12 h. Cha y diéu chinh ndi cach thity sao cho
ete tuan hoan tir binh chiét xudng binh cau va ngugc lai khoang 6 1an dén 7 1an mot gio,
tranh dun ¢ nhiét d§ qua cao (trén 60°C) vi s€ lam hao hyt dung moéi. Sau thoi gian
chung cit, cho cho dung méi chay hét xudng binh cau thi nging dun, dé ngudi rdi thao
6ng sinh han va 1y goi mau ra khoi binh chiét. Lap lai ong sinh han vao va chung cat
tiép cho dung méi ngung hét 1én binh chiét ciia may cét. Ngimg dun va liy binh cau ra,
cho vao ti sdy va sy ¢ nhiét do 50°C dén 60°C trong 3040 phit. Pem ra dé ngudi
trong binh hat 4m 30 phat va can, chinh xac dén 0,001g. Lai say tiép 15 phut rdi dé

ngudi va can. Lap lai thao tac trén dén khi thu duoc khdi lugng khong doi.

Khéi luong chét béo dugc tinh bang 1ay khéi lugng ctia binh cau chira chat béo
d3 siy kho trir di khéi lugng cua binh cau.
Ham luong chat béo (X) dugc biéu thi bang phan tram khéi luong (%), theo cong

thuec:

mq * 100
m

Trong do:
mi 13 khéi lugng chét béo thu dugc (g)
m 1a khdi lugng méu thir (g).
Phu luc 2.13. Phwong phap xac dinh chi so peroxide

Nguyén Iy: Miu dugc hoa tan trong isooctan va acid acetic roi bo sung kali iodua.
lot duoc giai phong boi cac peroxide duoc xac dinh bang chuan d6 véi dung dich natri

thiosulfat.
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Tién hanh: Cho 5,0 g mau + 50 ml diethyl ete vao binh tam giac, day nap binh,
lic binh trong vong 2 phut dé hoa tan phan chit béo c6 trong mau. Tién hanh loc dé loai
b6 phan chat ran va thu phan dung dich d4 hoa tan chat béo. Pun cach thuy dé diethyl
ete c¢6 trong dung dich bay hoi. Phan chit béo con lai trong binh cho thém 30 ml acid
acetic va 20 ml isooctan. Pay nap, lic binh trong vong 2 phut dé hoa tan phan chét béo.
Thém 0,5 mldung dich kali iodua bdo hoa. Pay binh nén va diung may khuay tir dé tron
ma khong tao dong xody, hodc lic tron bang tay ma khong dé 13n bot khi trong 1 phut.
Mo binh nén, thém ngay 50 ml nudc da loai khoang, trang rira niit thuy tinh mai va lic
binh. Chuan d6 ngay luong i6t giai phong bang dung dich chuan natri thiosulfat 0,01N
dén mau vang cam roi vang nhat va sau khi thém 0,5 ml dung dich tinh bot thi chuyén
tir mau tim dén khong mau. Trong phép thtr mau tring, duoc thyc hién dong thoi véi
phép xac dinh, khong str dung qua 0,1 ml dung dich natri thiosulfat 0,01N. Tinh két qua:
Tri s6 peroxide (PV) dugc tinh bang cong thic sau:

B (v —wvp) = Cthio * 100
B m

4%

Trong do:

V: 1a thé tich dung dich natri thiosulfat 0,01N chuan ¢6 mau thir (ml)
Vo: 1a thé tich dung dich natri thiosulfat 0,01 N chuan d6 mau trang (ml)
Cthio: 12 ndng d6 ctia dung dich chuan natri thiosulfat 0,01 N(mol/l)
m:1a khdi lugng mau thir (g)

Phu luc 2.14. Phwong phap phén tich tong ham lweng nito bazo bay hoi (TVB-N)

Xéc dinh téng ham lugng nito bazo bay hoi (TVB-N) bang phuong phap chung
cat 16i cudn bang hoi nudc trong thiét bi chung cat dam ban ty dong theo phwong phap
cua Malle va Poumeyrol (1989).

Tién hanh: 1dy 200 ml dung dich 7,5% TCA dugc thém vao 100 g thit cé tién
hanh déng nhat mau. Hon hop nay duogc loc qua 16p gidy loc Whatman s6 3. Qua trinh
chung cat duge thuc hién béng thiét bi chung ct Kjeldahl tiéu chuan. Thém vao 25 ml
phén dich loc duoc chuyén vao binh chung cat, thém 6 ml dung dich NaOH 10%. Dung
cdc himg dudi binh chung dugc cho trude 10 ml dung dich 4% acid boric, 0,04 ml

methyl d6 va 0,04 ml chat chi thi mau xanh 14 ciy bromocresol
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Qua trinh chung cit duoc bat dau, tiép tuc chung cho dén khi thu duoc 50ml dich
trong cdc thiy tinh (40 ml san pham chung cat) hodc 4 phat. Dung dich acid boric
chuyén sang mau xanh béi sy kiém hoa ciia qua trinh hoa tan TVB-N. Sau khi chung
cAt xong thu dugc dich cit, tién hanh dem chuén do voi dung dich H2SO4 0,025N. Trung

hoa dén khi dich trong cdc c6 mau xam phdt hong thi dimg qua trinh chudn d¢ lai.
Tinh két qua:

14mg/mol * a * b * 100

mgN/100
e (mg g)

Trong d6: a: S6 ml H2SOs tiéu ton trong qué trinh chuan do.
b: Nong @6 mol HoSO4 dung dé chuan do.
Phu luc 2.15. Phwong phap phéan tich TBARs

Gia tri TBARs dugc xac dinh theo phuwong phap phuong phap so mau quang phd
cua Raharjo et al. (1992)

T ién hanh: Mau duoc tién hanh chiét tich bang cach ldy 8 g miu ca duoc cin truc
tiép vao 6ng Falcon 50 ml, tiép theo cho 15 ml TCA 5%, déng nhit miu bang may
nghién Turax 13.000 rpm, rira dau truc may nghién v6i 5 ml TCA 5% va thu lai dung
dich trong 6ng Fancol d6, sau d6 dung dich dugc chuyén sang dng Falcon 15 ml dé ly
tam véi toc d6 1050 g & 4°C trong 15 phit, sau khi ly tim xong loc qua binh dinh mtrc
50 ml. Thém vao phan két tia 10 ml TCA 5%, nghién bang may nghién rdi tién hanh
cac budc twong tu nhu 1an chiét th nhat. Sau khi loc xong, dinh muc dung dich thu
dugc bang TCA 5% dén vach 50 ml va lic déu. Sau d6 tién hanh hat 2 ml dung dich
mau (mau tring hat 2 ml TCA 5%) va tron v6i 2 ml TBA 80 mM, lic déu, sau d6 cho

vao bé diéu nhiét & 94°C trong 5 phuat, lam ngudi va do do hap thu ¢ bude song 530 nm.
Puong chuan dugc xay dung véi ndng d6 TEP ting dan trong khoang 0-10 uM/L
bang cach pha lodng 1an lugt dung dich TEP. Puong chuin dat dugc bang cach v& do
hap thu (530 nm) véi ndong d6 TEP.
Phu luc 2.16. Phwong phap chi sé chat lwgng QIM
Bang diém chi sb chat lugng QIM cho phi 1€ ca o phi duoc xay dung dia theo
phuong phép ctia Martinsdottir va cong sy (2001). Thang diém QIM dugc Mai Thi Tuyét
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Nga va cong su xay dung cho phi 1€ ca 16 phi dya vao su danh gia 2 thude tinh cam quan
nhu mau sac va d§ nhot cia mét da va 4 chi ti€u cdm quan cho mat bung (mau, cau tric,

mui, d¢ dinh tay), theo thang diém QIM.

Hoi dong danh gia cam quan QIM bao gém 3 cam quan vién duoc lya chon
la nhitng ngudi cé kinh nghiém trong danh gia cdm quan theo phuong phap QIM va
duoc huin luyén theo ISO 8586: 2012. Nguyén lidu dugc 1dy mau tai cac diém mau da
thiét ké trudc & mdi ché d6 bao quan. Lo dau 1a 16 khao sat dé biét thoi han bao quan
ctia nguyén liéu. Lo thtr hai va ba bao quan cach nhau 3 ngay. Pinh ky 1dy miu duoc bd
tri theo ngay cho 2 16 sau. Mdi 1an lay 1 mau d6i gdm 2 miéng phi 1é ca ro phi dat trén
mit ban da duoc boc mang PE. Mau danh gia QIM duoc chuan bi béng cach cho phi I¢
ca r0 phi (d2 ma hoa) duoc dat trén mat ban inox sach.

Viéc danh gia thuc hién & nhiét d6 phong va duéi anh sang tring cua dén
huynh quang. Ba thanh vién s& doc 14p danh gid cac mau vé mau sic ciia mit da; nhét,
mau sic, cau tric, mui va d6 dinh tay ctia mat phi 16, theo thang diém QIM ctia Mai Thi

Tuyét Nga va cong su (2016) nhu & bang sau

Bang diém cim quan QIM (Quality Index Method) cho phi I c4 ré phi vin

Chi tiéu chit . 2
Mo ta Diém
lwgng
Co thit mau hong; duong xuong sdng mau d6 nhat; sang bong. 0
Co thit mau héng nhat, xuat hién mot vai duong chi den mo,
MQ thua; duong xuwong sdng mau do tai, xung quanh xuét hién dém 1
au
. xanh; it bong.
sac
Co thit mau xanh nhat, xam nhat, hodc nau nhat, c6 cac soi chi
Mat den déy hon, dam, rd nét; dudng xuong séng mau nau nhat, xung 2
da quanh vang hodc c6 16p mang tring duc moéng bam xung quanh.
R4t it, hau nhu khong c6. 0
L6p nhot trén co thit mong, mo va duc. 1
Nhét ]
Lép nhot kho, day. 2
L6p nhét kho, déy, von cuc. 3
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Mui tanh nhe ciia c4 tuoi, thoang mui rong bién hodc/ va mui co. 0
Mui | Mui tanh nhe, thoang mui con. 1
Mui chua 2
Mui 6i chua ndng, mui won thoi. 3
Co thit mau hong, ddng déu, sang bong. 0

Mau sic it dong déu, co thit mau hong nhat, xung quanh dudng

. xuong song c6 mau xanh nhat.
M:t | Mau

bung sic | Co thit mau sic khong déng déu, xam nhat va/ hodc vang nhat,

miit nhot nhat/tai, xuét hién céac soi chi den thua; dudng xuong séng 5

c6 mau do tai dén nau nhat, phan ria bung va ria dudi bi bién mau

phi 1é
vang, vang xanh, sam.
Cau | San chic 0
trlfC/ Hoi mém 1
ket ‘
chu | Mém 2
Khong co thit vun dinh tay (khi ding ban tay xoa 1én bé mat 0
bo

miéng phi 18).

dinh
tay Mot s dén nhiéu thit vun dinh tay (khi ding ban tay xoa 1én bé !
mat miéng phi 18).

Téng diém QI (Quality index) (0-13)

(Nguon: Mai Thi Tuyét Nga va cong sw (2016)
Phu luc 2.17. Phwong phap mé ta dinh lwgng QDA va thang diém Torry

Phuong phap moé ta dinh luong QDA duoc dung dé xac dinh thdi han bao quan
t6i da cho san pham, ap dung trong truong hop mau duoc danh gia 13 mau chin. Bang

thudc tinh cdm quan QDA duoc xay dung dua theo phuong phép cia Bremer (1985).

Hoi dong danh gia cam quan mau cé4 chin (theo QDA va Torry) bao gdm 5 cam
quan vién dugc lya chon va huin luyén céch st dung thang diém QDA va bang diém
Torry cho cé rd phi van phi 18. Nguyén liéu dugc 1dy mau tai cac diém mau da thiét ké
trudc & mdi ché do bao quan (cung thoi diém véi danh gia cam quan QIM). Thang diém

QDA cho c4 rd phi phi 1 dd dugc Mai Thi Tuyét Nga va cong sy (2019) x4y dung gdm
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20 thudc tinh thudc 4 nhom chi tiéu: Mui (7 thude tinh), Bé ngoai (2 thudc tinh), Cu
trac/ két cau co thit (6 thudc tinh) va Vi (5 thudc tinh). Cac thanh vién ctia hoi dong cam
quan dugc huin luyén 1a cén b, gidng vién, hoc vién cao hoc cua Khoa Cong nghé Thuc
Pham va Trung tdm Thi nghi¢m Thyc hanh Truong Pai hoc Nha Trang, da c6 kién thuc
co ban vé danh gia cam quan va kinh nghiém danh gid cam quan bang phuong phap

QDA va Torry cho mt s6 thity san nhu ca tra, ca bop.

C6 3 budi danh gia cam quan theo QDA va Torry, gdm cac mau tir cic ngay bao
quan khac nhau, mdi budi kéo dai tir 0,5-1 gi0, cac thanh vién duoc huin luyén boi Mai

Thi Tuyét Nga. Tat ca cac mau déu duoc ma hoa bang 3 chit s6 ngau nhién.

Mau duoc chuan bi biang cach cat bé phan bung va phan dudi khoang 3-4 cm cua
miéng c4 16 phi phi 1&. Sau d6, cat phan con lai ra thanh cic miéng nho, dai khoang 2-
2,5cm va rong khoang 2-3cm. Cac miéng thit ca dugc dat vao hop nhdém céd boc giéy
bac ¢ bén trong va bén ngoai, hap chin bang hoi nudc ¢ nhiét @6 100°C trong 15 phit.

M&i cam quan vién s& nhin duoc 2 mau d6i c¢6 ngay bao quan khac nhau. Mdi 1an
danh gia chi danh gia 2 mau, tic 4 mau duoc dua 2 lan. Cac mau duoc danh gia cam
quan dong thoi bang 2 phuong phap QDA va Torry.

Viéc danh gia cam quan ludn thyc hién trong cung 1 budng cam quan, & nhiét do

phong, dudi 4nh sang trang va it bi anh hudng béi cac tac dong bén ngoai.
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Thang diém QDA cho phi I& ca rd phi vin
. Mu

1.~ Mui khoai tay nguyén cu méi luoc/ mui bot lude

2. Mui tanh khi dé ngudi

3. | Muibun |

4. | Mui khai |

5. | Mui moc |

6. | Mui 6i khét |

7. | Mui théi, mui trimg ung |

II.  B&ngoai

1. | Mau sang —sam |

2. Bé mit lang min — kho/ 10 |

III. CAu trac/ két cau co thit

1. | D6 bo khi xin bang thia/ nia: 0% = khong/ it bo; 100% = rat by |
2. : Mém mai — khé xdc :
3. : Do soi — do nham bé mit cua soi :
4, || Cam giac hd bt khi nhai ||
5. i B - dai i
6. | Khé (hiit nude bot khi nhai) - tra dich khi nhai |
IV. Vi

1. | Ngot dam |
2. lI Béo lI
3. I Chua l
4. | Oi khét |
5. ; Hong/ thdi ;

(Nguon: Mai Thi Tuyét Nga va céng su, 2019)

Bang diém cam quan Torry sir dung 12 bang diém dung cho ca c6 d6 béo trung

binh, duoc phat trién boi Shewan (1953) va cai tién béi Phong Thi nghiém Thay san
IFL (cii)- Iceland.
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Bang diém Torry dé danh gia phi Ié c4 rd phi van

Chon cho mét diem duy nhdt cho cd mui, vi va cau truc, co thé cho diém lé den 0,5.

md bo

Muii Vi Piém

Ban dau thoang muli ctia gan ca tuyét ludc, , ) )

o ) ) Gan cé tuyét ludc, nudc, kim loai 10
mui dau troi, mui bot
Mui nhuyén thé hai manh vo, mui rong, mui | Béo, gan ca tuyét ludc, ngot, thit, dac 9
thit ludc, mui dau, mui gan cé tuyét trung

, ) ) Vingot va dac trung, nhung gidam
Mat mui, mui trung tinh . . 8

cuong do
Mui bao g5, nhua gf), vani Trung tinh 7
Mui stra ¢6 dac, khoai tay ludc Vo vi, lat 1€o, lat 6
Mui binh stra, ggi mui quﬁn a0 ludc Chua nhe, vét ctia vi la, 6i khét 5
Mui acid lactic, stra chua, TMA Hoi déng, chua, vi la, TMA, 6i khét 4
Mui acid béo mach ngan (nhu acid acetic , )
. ) Dang manh, cao su, sunfit nhe, 61

hodc butyric), c6 phan huy, xa phong, cu cai, 3

khét

(Nguon: Shewan (1953), cdi tién béi Phong Thi nghiém Thity san IFL (cii) Iceland)

Phu luc 2.18. M6 hinh du doan mat d¢ vi sinh vat theo thoi gian va nhiét d¢ bao

quan

Mat dd vi sinh vat tai cac nhiét do va thoi gian bao quan dugc tinh toan dya trén

phuong trinh so cap Baranyi & Roberts nhu sau

1+exp (Umaxt—ho)—exp (—hy)

y=ymax+ln(

Trong d6

exp(Vmax—Yo) +exp(Umaxt—h)—exp (-ho)) ( )

y: 12 logarit cia ndng d6 té bao vi sinh vét ¢ thoi gian t (InN)
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yo: 12 logarit cia ndng do té bao vi sinh vat ban dau (CFU/g hay CFU/ml)
ymax: 12 logarit cia ndng do t& bao vi sinh vat téi da (CFU/g hay CFU/ml)
Hmax: 12 tdc d6 sinh trudng tdi da cua vi sinh vat (1/gio)

t: 1a thoi gian (gi0)

ho: 14 théng sé ctia md hinh hy = In (1;‘“’)
0

A: 13 thoi gian tré, tic pha lag (gio) A lhmax = ho
qo: 14 thong s6 cia mo hinh, mot dai luong dic trung cho trang thai sinh 1y cua té

bao vi sinh vat

Céc thong s6 duoc tinh toan tir phwong trinh so cap (1) duoc dung dé tinh toc do

sinh truong t6i da bang phuong trinh cin bac hai cia Ratkowsky (2)
VHmax = b(T = Tiin) (2)
Trong do:
Tomin : 14 nhiét d6 tdi thiéu cho sy sinh truéng ctia vi sinh vat (°C™')

b: 12 thong s6 cia mo hinh thuc nghiém (°C'.h'2).
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PHU LUC 3. PHU LUC SO LIEU

Phu luc 3.1. Gi4 tri trung binh va d9 1éch chuén ciia cac thanh phin hoa hoc ban dau trén
phi 18 ¢4 ré phi van trong qua trinh bao quan lanh/lanh déong

Miu Lipid Acid béo tw do  Peroxide TBARS
TB SD TB SD TB SD TB SD

Sauphile 1,19 0,03 2,86 0,05 0,170 0,004
Saudong 0,68 0,04 4,87 0,12 0,107 0,012
3 thang 2,25 0,07 5,81 0,09 0,631 0,048
6 thang 3,18 0,1 3,55 0,09 0,697 0,021
9 thang 2,06 0,15 4,07 0,21 0,759 0,027
12 thang 1,75 0,08 3,97 0,13 0,801 0,113
Oh 0,694 0,039
144h-1°C 2,51 0,09 6,89 0,11 0,912 0,053
216h-1°C 1,66 0,02 3,39 0,05 0,851 0,060
312h-1°C 1,81 0,05 1,93 0,05 2,13 0,15 0,745 0,046
96h-4°C 3,35 0,06 4,67 0,08 1,494 0,274
168h-4°C 29 0,1 6,54 0,24 1,024 0,125

240h-4°C 3,36 0,13 6,30 0,05 1,82 0,18 1,230 0,158

Phu luc 3.2. Anh hwéng ciia phwong phap ra dong dén mat dd coliform trén phi I ca rd
phi vin theo thoi gian bio quan

ANOVA
Sum of Squares df  Mean Square F Sig.
Thang 0  Between Groups 3E+10 3 9E+09 1.395  0.313
Within Groups SE+10 8 6E+09
Total 8E+10 11
Thang 1  Between Groups TE+06 3 2E+06 0.535 0.671
Within Groups 4E+07 8 S5E+06
Total 4E+07 11
Thang 2  Between Groups 2E+07 3 6E+06 0.902 0.482
Within Groups 6E+07 8 7E+06
Total 8E+07 11
Thang 3  Between Groups 9E+10 3 3E+10 0.788 0.534
Within Groups 3E+11 8 4E+10
Total 4E+11 11
Thang 4  Between Groups 2E+09 3 6E+08 0.65 0.605
Within Groups 7E+09 8 9E+08

Total 9E+09 11
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Thang 5  Between Groups 1E+08 4E+07 .12 0.397
Within Groups 3E+08 3E+07
Total 4E+08 11
Thang 6  Between Groups 371092 1E+05 0.113  0.95
Within Groups 9E+06 1E+06
Total 9E+06 11
Thang 7  Between Groups 6E+08 2E+08 0.763  0.546
Within Groups 2E+09 3E+08
Total 3E+09 11
Thang 8  Between Groups 2E+07 6E+06 1.35 0325
Within Groups 3E+07 4E+06
Total SE+07 11

Coliform thang 0 (Tuckey HSD?)

Phuong phap N

Subset for alpha = 0.05

1

3 3 4816.7
1 3 5000
4 3 28733
2 3 118267

Sig. 0.357

Coliform thang 1 (Tuckey HSD?)

Phuong phap N

Subset for alpha = 0.05

1

3 3 1543.3
1 3 1610
4 3 3120
2 3 3183.3

Sig. 0.789

Coliform thang 2 (Tuckey HSD?)

Phuong phap N

Subset for alpha = 0.05

1

1 3 0
3 3 1466.7
2 3 2216.7
4 3 34833

Sig. 0.427
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Coliform thang 3 (Tuckey HSD?)

Phuong phap N Subset for alpha = 0.05
1
1 3 1643.3
3 3 53333
4 3 74117
2 3 211560
Sig. 0.564

Coliform thang 4 (Tuckey HSD?)

Phuong phap N Subset for alpha = 0.05
1
4 3 633.33
1 3 1000
2 3 24310
3 3 25567
Sig. 0.743

Coliform thang S (Tuckey HSD?)

Phuong phap N Subset for alpha = 0.05
1
1 3 1326.7
3 3 1383.3
4 3 2016.7
2 3 8643.3
Sig. 0.458

Coliform thang 6 (Tuckey HSD?)

Phuong phap N Subset for alpha = 0.05
1
3 3 1026.7
1 3 1033.3
4 3 1260
2 3 1450
Sig. 0.958
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Coliform thang 7 (Tuckey HSD?)
Phuong phap N Subset for alpha = 0.05
1

1 3 500
2 3 566.67
3 3 5833.3
4 3 18500

Sig. 0.581

Coliform thang 8 (Tuckey HSD?)
Phuong phap N Subset for alpha = 0.05
1

1 3 0
3 3 500
4 3 566.67
2 3 3076.7

Sig. 0.329

Phu luc 3.3. Anh hwéng ciia phwong phap ra dong dén mat do Pseudomonas spp. trén phi
18 ¢4 rd phi vin theo thoi gian bio quan

ANOVA
Sum of Squares df Mean Square F Sig.
Thang 0 Between Groups 1E+09 3 485523028 0.5 0.673
Within Groups 6E+09 8 908445133
Total 8E+09 11
Thang 1 Between Groups 3E+13 3  25076E+13 24 0.221
Within Groups 3E+13 8  1.0538E+13
Total 6E+13 11
Thang 2 Between Groups 1E+15 3 4.679E+14 127 0.008
Within Groups TE+12 8  3.6941E+12
Total 1E+15 11
Thang 3 Between Groups 2E+11 3  5.3516E+10 2.6 0.144
Within Groups 1E+11 8  2.0251E+10
Total 3E+11 11
Thang 4 Between Groups 1E+12 3 3.7535E+11 5.5 0.024
Within Groups SE+11 8 6.789E+10
Total 2E+12 11

Thang 5 Between Groups TE+14 3  23681E+14 18 0.001
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Within Groups 1E+14 8  1.3384E+13
Total 8E+14 11

Thang 6 Between Groups 3E+14 3  1.0971E+14 232 0
Within Groups 4E+12 8  4.7332E+11
Total 3E+14 11

Thang 7 Between Groups 8E+12 3 2.5264E+12 23 0
Within Groups 9E+11 8 1.1013E+11
Total 8E+12 11

Thang 8 Between Groups 2E+07 3 5342430.56 0.6 0.648
Within Groups TE+07 8 9316675
Total 9E+07 11

Pseudomonas spp. thang 0 (Tuckey HSD?)

Phuong phap N Subset for alpha = 0.05
1
1 2 3480
3 3 21137
4 3 23317
2 3 38100
Sig. 0.577

Pseudomonas spp. thang 3 (Tuckey HSD?)

Phuong phap N Subset for alpha = 0.05
1
4 3 54300
3 2 55400
1 3 69067
2 2 4E+05
Sig. 0.161

Pseudomonas spp. thang 4 (Tuckey HSD?)

Phuong phap N Subset for alpha = 0.05
1 2
3 3 1E+05
1 3 1E+05
4 3 2E+05  186833.3333
2 3 836000
Sig. 0.976 0.062
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Pseudomonas spp. thang 5 (Tuckey HSD?)

Phuong phap N Subset for alpha = 0.05
1 2
3 3 1E+05
1 3 1E+05
4 3 3E+05
2 3 17956666.67
Sig. 1 1

Pseudomonas spp. thang 6 (Tuckey HSD?)

Phuong phap N Subset for alpha = 0.05
1 2
3 3 91267
4 3 1E+05
1 3 1E+05
2 3 12200000
Sig. 1 1

Pseudomonas spp. thang 7 (Tuckey HSD?)

Phuong phap N Subset for alpha = 0.05
1 2
1 3 59133
3 3 63633
4 3 1E+05
2 3 1916666.667
Sig. 0.995 1

Pseudomonas spp. thang 8 (Tuckey HSD?)

Phuong phap N Subset for alpha = 0.05
1
1 3 1127
3 3 2077
2 3 3493
4 3 4060
Sig. 0.657

Phu luc 3.4. Anh huéng ciia phwong phap ri dong dén lwgng TPC trén phi 1é ¢4 rd phi
vin theo thoi gian bio quan



ANOVA

Sum of Squares df Mean Square F Sig.
Thang 0  Between Groups 2E+11 SE+10 1.03 0.43
Within Groups 4E+11 S5E+10
Total 6E+11 11
Thang 1  Between Groups 6E+16 2E+16 2234  0.162
Within Groups 8E+16 9E+15
Total 1E+17 11
Thang 2 Between Groups SE+16 2E+16 2952  0.098
Within Groups SE+16 6E+15
Total 1E+17 11
Thang 3  Between Groups 3E+13 1E+13 1.138  0.391
Within Groups 7E+13 9E+12
Total 1E+14 11
Thang 4 Between Groups SE+14 2E+14 108.13 0
Within Groups 1E+13 2E+12
Total SE+14 11
Thang 5 Between Groups 8E+15 3E+15 34.631 0
Within Groups 6E+14 8E+13
Total 9E+15 11
Thang 6  Between Groups 9E+15 3E+15 7.236  0.011
Within Groups 3E+15 4E+14
Total 1E+16 11
Thang 7 Between Groups TE+12 2E+12 32.958 0
Within Groups 6E+11 7E+10
Total 8E+12 11
Thang 8 Between Groups 2E+10 8E+09 1.715  0.241
Within Groups 4E+10 5E+09
Total 6E+10 11

TPC thang 0 (Tuckey HSD?)

Phuong phap N

Subset for alpha = 0.05

1

1 3 25467
3 3 2E+05
4 3 3E+05
2 3 3E+05

Sig. 0.45
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TPC thang 1 (Tuckey HSD?)
Phuong phdgp N Subset for alpha = 0.05
1

1 3 5E+05
3 3 1E+06
4 3 4E+07
2 3 2E+08

Sig. 0.196

TPC thang 2 (Tuckey HSD?)
Phuong phap N Subset for alpha = 0.05
1

1 3 2E+05
3 3 3E+06
4 3 5E+06
2 3 2E+08

Sig. 0.14

TPC thang 3 (Tuckey HSD?)
Phuong phdp N Subset for alpha = 0.05
1

3 3 90767
4 3 1E+06
1 3 1E+06
2 3 4E+06

Sig. 0.349

TPC thang 4 (Tuckey HSD?)
Phuong phagp N Subset for alpha = 0.05
1 2

3 3 2E+05
1 3 5E+05
4 3 2E+06
2 3 2E+07

Sig. 0.299 1
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TPC thang S (Tuckey HSD?)

Phuong phagp N Subset for alpha = 0.05
1 2
3 3 7E+05
1 3 1E+06
4 3 6E+06
2 3 6E+07
Sig. 0.891 1

TPC thang 6 (Tuckey HSD?)

Phuong phagp N Subset for alpha = 0.05
1 2
1 3 1E+06
3 3 1E+06
4 3 1E+07
2 3 7TE+07
Sig. 0.932 1

TPC thang 7 (Tuckey HSD?)

Phuong phagp N Subset for alpha = 0.05
1 2
1 3 2E+05
3 3 2E+05
2 3 2E+06
4 3 2E+06
Sig. 1 0.443

TPC thang 8 (Tuckey HSD?)

Phuong phdp N Subset for alpha = 0.05
1

4 3 15167
3 3 37333
1 3 56433
2 3 1E+05

Sig. 0.222
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Phu luc 3.5. Anh hwéng ciia thoi gian bao quan lanh dong dén ham lwong TVB-N trén phi

1€ ca ro phi van

ANOVA
Sum of Squares df  Mean Square F Sig.
Thing 0 etween 0.4 3 0.118 0552 0.661
Groups
Within Groups 1.7 8 0.213
Total 2.1 11
Thing 1 etween 8.6 3 2.877 2375 0.146
Groups
Within Groups 9.7 8 1.211
Total 18 11
Thing2 Dorween 3.8 3 1.264 4095  0.049
Groups
Within Groups 2.5 8 0.309
Total 6.3 11
Thing3 Dorween 30 3 9.983 7426 0.011
Groups
Within Groups 11 8 1.344
Total 41 11
Thing4 ~Dorween 8 3 2.65 3211 0.083
Groups
Within Groups 6.6 8 0.825
Total 15 11
Thing 5  Dorween 7 3 2323 632 0017
Groups
Within Groups 2.9 8 0.368
Total 9.9 11
Thing 6 Ccrween 13 3 4.443 6.054  0.019
Groups
Within Groups 5.9 8 0.734
Total 19 11
Bet
Thang7 o ooh 5.9 3 1.954 7225 0.012
Groups
Within Groups 2.2 8 0.27
Total 8 11
Thing§ Ccrween 9.6 3 3.201 24.361 0
Groups
Within Groups 1.1 8 0.131

Total 11 11
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TVB-N Thang 0 (Tuckey HSD?)

Phuong phap N Subset for alpha = 0.05
1
1 3 10.08
3 3 10.08
2 3 10.22
4 3 10.5
Sig. 0.692

TVB-N Thang 1 (Tuckey HSD?)

Phuong phap N Subset for alpha = 0.05
1
3 3 10.5
1 3 11.312
4 3 12.39
2 3 12.6
Sig. 0.168

TVB-N Thang 2 (Tuckey HSD?)

Phuong phap N Subset for alpha = 0.05
1 2
1 3 11.9
3 3 12.81 12.81
4 3 13.16 13.16
2 3 13.37
Sig. 0.091 0.624

TVB-N Thang 3 (Tuckey HSD?)

Phuong phap N Subset for alpha = 0.05
1 2
2 3 13.3
1 3 13.372
3 3 14.812 14.812
4 3 17.2

Sig. 0.431 0.13
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TVB-N Thang 4 (Tuckey HSD?)

Phuong phap N Subset for alpha = 0.05
1
4 3 13.832
2 3 14.84
1 3 15.694
3 3 15.892
Sig. 0.091

TVB-N Thang 5 (Tuckey HSD?)

Phuong phap N Subset for alpha = 0.05
1 2
1 3 14.84
4 3 14.98
3 3 15.89 15.89
2 3 16.73
Sig. 0.225 0.384

TVB-N Thang 6 (Tuckey HSD?)

Phuong phap N Subset for alpha = 0.05
1 2
1 3 14.28
3 3 15.288 15.288
2 3 16.548
4 3 16.947
Sig. 0.511 0.161

TVB-N Thang 7 (Tuckey HSD?)

Phuong phap N Subset for alpha = 0.05
1 2
3 3 15.162
1 3 16.002 16.002
2 3 16.752
4 3 16.93

Sig. 0.272 0.207
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TVB-N Thang 8 (Tuckey HSD?)

Phuong phap N Subset for alpha = 0.05
1 2
3 3 16.38
1 3 16.45
4 3 17.99
2 3 18.375
Sig. 0.995 0.587

Phu luc 3.6. Anh hwdng ciia qua trinh ri dong dén diém QI ciia phi 1@ c4 rd phi vin

ANOVA
Sum of Squares  df  Mean Square F Sig.
Between Groups 173 3 058 1.007 438
Théang 0 Within Groups 458 8 .057
Total 631 11
Between Groups 345 3 115 4515  .039
Thang 1~ Within Groups 204 8 025
Total .549 11
Between Groups 1.034 3 .345 1.428 305
Thang 2 ~ Within Groups 1.931 8 241
Total 2.965 11
Between Groups 238 3 079 1.223 363
Thang 3 Within Groups 519 8 .065
Total 756 11
Between Groups 599 3 200 2.594 125
Thang4  Within Groups 616 8 077
Total 1.215 11
Between Groups 1.211 3 404 12.537 .002
Thang 5 Within Groups 258 8 032
Total 1.469 11
Between Groups .826 3 275 4.445  .041
Thang 6  Within Groups 495 8 062
Total 1.321 11
Between Groups .032 3 011 .566 .653
Thang 7 Within Groups 153 8 019
Total 185 11
Between Groups 289 3 .096 6.944 013
Thang 8 Within Groups A11 8 014

Total 400 11
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QI cua Thang 0 (Tuckey HSD?)

) Subset for alpha = 0.05
Phuong phap N

1

3 3 1389
2 3 2500
1 3 2778
4 3 4722
Sig. 381

QI cua Thang 1 (Tuckey HSD?)

Subset for alpha = 0.05

Phuong phap N

1 2
1 3 0.0000
3 3 1667 1667
2 3 .1944 .1944
4 3 4722
Sig. 484 166

QI cua Thang 2 (Tuckey HSD?)

) Subset for alpha = 0.05
Phuong phap N

1

1 3 3333
2 3 4722
3 3 6111
4 3 11111

Sig. 286

QI cua Thang 3 (Tuckey HSD?)

Subset for alpha = 0.05
Phuong phap N

1

1 3 3611
2 3 .5000
3 3 5833
4 3 7500

Sig. 311




QI cua Thang 4 (Tuckey HSD?)
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Subset for alpha = 0.05

Phuong phap N 1
3 3 .5000
1 3 6667
4 3 1.0000
2 3 1.0278
Sig. 170

QI cua Thang S (Tuckey HSD?)

Phuong phap

N

Subset for alpha = 0.05

1 2
3 3 6933

1 3 7233

4 3 1.1933
2 3 1.4433
Sig. 997 380

QI cua Thang 6 (Tuckey HSD?)

Subset for alpha = 0.05

Phuong phap N 1
3 3 1.1111
1 3 1.1667
4 3 1.5833
2 3 1.7222
Sig. .066

QI cua Thang 7 (Tuckey HSD?)

Phuong phap N

Subset for alpha = 0.05

1

1 3 1.6944
3 3 1.7778
4 3 1.8056
2 3 1.8333

Sig. 626
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QI cua Thang 8 (Tuckey HSD?)

Subset for alpha = 0.05

Phuong phap N

1 2
3 3 1.5556
1 3 1.5833
4 3 1.6389 1.6389
2 3 1.9444
Sig. 822 052

Phu luc 3.7. Him lwong TVB-N ciia phi 1€ ¢4 ré phi vin trong qua trinh bio quén & nhiét

do1£1°C
ANOVA
Sum of Squares df Mean Square F Sig.
Between Groups 705.357 6 117.559 3.527 0.016
Within Groups 633.382 19 33.336
Total 1338.739 25

TVB-N & nhiét dj 1+ 1°C (Tuckey HSD?)

Subset for alpha = 0.05

Thoi gian N
1 2
0 8 12.8224
72 3 16.135 16.135
144 3 16.5375 16.5375
240 3 17.9725 17.9725
192 3 18.375 18.375
288 3 24.325 24.325
312 3 28.8575
Sig. 0.194 0.121

Phu luc 3.8. Ham lwong TVB-N ciia phi 1€ ¢4 rd phi vin trong qua trinh bio quén & nhiét

do 4 +1°C
ANOVA
Sum of Squares df Mean Square F Sig.
Between Groups 3177.845 6 529.641 7.325 0
Within Groups 1373.815 19 72.306

Total 4551.66 25
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TVB-N & nhiét d) 4 + 1°C (Tuckey HSD?)

Subset for alpha = 0.05

Thoi gian N
1 2

0 8 12.8224

48 3 14.56

96 3 15.757

144 3 16.8175

168 3 18.872
216 3 25.263
240 3 48.902
Sig. 0.517 1

Phu luc 3.9. Ham lwong TVB-N ciia phi 1€ ¢4 ré phi vin trong qua trinh bio quén & nhiét

d9 9+ 1°C
ANOVA
Sum of Squares df Mean Square F Sig.
Between Groups 825.745 6 137.624 5.877 0.001
Within Groups 17:45.6 19 23.417
Total 1270.674 25

TVB-N & nhiét ) 9+ 1°C  (Tuckey HSD?)

o Subset for alpha = 0.05
Thoi gian N

1 2

0 8 12.8224
120 3 15.2775

24 3 17.367

48 3 18.4975 18.4975
72 3 21.91 21.91
168 3 23.1875 23.1875
192 3 30.5025
Sig. 0.139 0.061

Phu luc 3.10. Him lrgng TVB-N ciia phi 1€ ¢4 rd phi vin trong qua trinh bio quan & nhiét

d¢ 15+ 1°C
ANOVA
Sum of Squares df Mean Square F Sig.
Between Groups 20327.5 6 3387.916 23.037 0
Within Groups 2794.27 19 147.067

Total 23121.77 25
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TVB-N & nhiét do 15+ 1°C (Tuckey HSD?)

Thoi gian N Subset for alpha = 0.05
1 2 3 4

0 8 12.8224

24 3 14.4025

63 3 19.8275  19.8275

87 3 47.11 47.11

97 3 57.435  57.435
119 3 80.2725
111 3 82.215
Sig. 0.988 0.108 0.923 0.174

Phu luc 3.11. Him lwgng TVB-N ciia phi 1€ ¢4 rd phi vin trong qua trinh bio quan & nhiét

d¢ 19 = 1°C
ANOVA
Sum of Squares df Mean Square F Sig.
Between Groups 33534 6 5588.9 41.361 0
Within Groups 2567.4 19 135.13
Total 36101 25
TVB-N ¢ nhiét d¢ 19 £ 1°C  (Tuckey HSD?)
Thoi gian N Subset for alpha = 0.05
1 2 3 4 5
0 8 12.822
20 3 18.41
44 3 33.705  33.705
68 3 60.235  60.235
74 3 74.375  74.375
78 3 92.295  92.295
80 3 111.24
Sig. 0.291 0.1 0.707 0.458 0.396

Phu luc 3.12. Him lrgng TVB-N ciia phi 1€ ¢4 rd phi vin trong qua trinh bio quan & nhiét

d¢ 25+ 1°C
ANOVA
Sum of Squares df Mean Square F Sig.
Between Groups 65937.9 6 10989.65 81.961 0
Within Groups 2547.583 19 134.083

Total 68485.483 25
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TVB-N & nhiét dp 25+ 1°C (Tuckey HSD?)

N

Subset for alpha = 0.05

Thoi gian

1 2

3 4

0
14
26
38
48
60
69

12.8224
26915
37.275 37.275

59.78

W W W W W W o

59.78
70.385
108.29
169.61

Sig. 0.149 0.216

0.895 1

Phu luc 3.13. Ham lrgng TVB-N ciia phi 1€ ¢4 rd phi vin trong qua trinh bio quan 6 nhiét

d 29 + 1°C
ANOVA
Sum of Squares df Mean Square F Sig.
Between Groups 1716.118 6 286.02 50.732 0
Within Groups 107.119 19 5.638
Total 1823.237 25
TVB-N 6 nhiét do 29 £ 1°C  (Tuckey HSD?)
Thoi gian N Subset for alpha = 0.05
1 2 3 4 5
0 8 12.8224
5 3 18.725 18.725
9 3 20.265  20.265
11 3 22.575  22.575
15 3 25.2 25.2
19 3 30.835
24 3 37.66
Sig. 0.06 0.401 0.161 0.08 1

Phu luc 3.14. Ham lwgng TVB-N cia phi 1€ ca
do méi trwong xung quanh 30-33,5°C

rd phi vin trong qua trinh biao quan ¢ nhiét

ANOVA
Sum of Squares df Mean Square F Sig.
Between Groups 318.018 6 53.003 26.181 0
Within Groups 38.465 19 2.024
Total 356.483 25
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TVB-N ¢ nhiét do0 méi trwong (Tuckey HSD?)

Thoi gian N Subset for alpha = 0.05
1 2 3 4
0 8 12.8224
4 3 15.484 15.484
12 3 16.695  16.695
8 3 19.026  19.026
10 3 19.586
14 3 19.635 19.635
16 3 23.275
Sig. 0.251 0.06 0.165 0.05

Phu luc 3.15. Piém QI phi Ié ¢4 rd phi vin trong qua trinh bao quén & nhiét d9 1+ 1°C

ANOVA
Sum of Squares  df = Mean Square F Sig.
Between Groups 216.538 6 36.09 6.083 .000
Within Groups 207.646 35 5.933
Total 424.184 41

QI & nhiét d§ 1+ 1°C (Tuckey HSD*)

Thoi gian N Subset for alpha = 0.05
1 2 3

72 6 1.6383
0 6 1.64
144 6 24717 24717
240 6 44717 44717 44717
192 6 49183 49183 409183
288 6 6.3333  6.3333
312 6 8.0533
Sig. 0.258 0.117 0.174

Phu luc 3.16. Piém QI phi Ié ¢4 rd phi vin trong qua trinh bao quén & nhiét d9 4 + 1°C

ANOVA
Sum of Squares df Mean Square F Sig.
Between Groups 465.739 6 77.623 22.894 .000
Within Groups 118.667 35 3.39

Total 584.406 41
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QI & nhiét d§ 4 + 1°C (Tuckey HSD*P)

Thoigian N Subset for alpha = 0.05

1 2 3 4 5
0 6 1.0833
48 6 3.6 3.6
96 6 5.1333  5.1333
144 6 6.4833  6.4833
168 6 7.5833  7.5833
216 6 9.8667  9.8667
240 6 11.55
Sig. 0.243 0.125 0.27 0.349 0.693
0 6 1.0833

Phu luc 3.17. Piém QI phi Ié c4 rd phi vin trong qua trinh bao quén & nhiét 9 9 + 1°C

ANOVA
Sum of Squares df Mean Square F Sig.
Between Groups 640.213 6 106.702 40.069 640.213
Within Groups 93.203 35 2.663 93.203
Total 733.416 41 733.416

QI & nhiét d§ 9 + 1°C (Tuckey HSD*)

Thoi gian N Subset for alpha = 0.05
1 2 3 4
24 6 0.95
0 6 1.0833
48 6 3.7333  3.7333
72 6 4.7167
120 6 8.05
168 6 9.6833  9.6833
192 6 11.75
Sig. 0.074 0.94 0.599 0.325
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Phu luc 2.18. Piém QI phi I¢ c4 rd phi vin trong qua trinh bio quén & nhiét d9 15 + 1°C

ANOVA
Sum of Squares df  Mean Square F Sig.
Between Groups 985.583 6 164.264 296.735  .000
Within Groups 19.375 35 554
Total 1004.958 41

QI & nhiét d§ 15 + 1°C (Tuckey HSD?)

Thoi gian N Subset for alpha = 0.05
1 2 3 4

0 6 1.0833

24 6 1.4167

63 6 8.4167

87 6 11.5

97 6 11.8333  11.8333
111 6 12.9167
119 6 12.9167
Sig. 0.986 1 0.986 0.183

Phu luc 3.19. Piém QI phi I¢ c4 rd phi vin trong qua trinh bio quén & nhiét d 19+ 1°C

ANOVA
Sum of Squares df  Mean Square F Sig.
Between Groups 832.205 6 138.701 85.582  .000
Within Groups 56.723 35 1.621
Total 888.928 41

QI & nhiét d§ 19 + 1°C (Tuckey HSD*)

Thoi gian N Subset for alpha = 0.05
1 2 3
0 6 1.0833
20 6 2.945
44 6 8.7367
68 6 10.7217  10.7217
74 6 11.25
78 6 13
80 6 13

Sig. 0.179 0.128 0.053
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Phu luc 3.20. Piém QI phi I¢ c4 rd phi vin trong qua trinh bao quén & nhiét d9 25 + 1°C

ANOVA
Sum of Squares df Mean Square F Sig.
Between Groups 616.706 6 102.784 523.329 .000
Within Groups 6.874 35 0.196
Total 623.58 41

QI 6 nhiét dp 25 £ 1°C (Tuckey HSD*)
Subset for alpha = 0.05

Thoi gian N

1 2 3 4 5
0 6  1.0833
14 6 3.8667
26 6 7.5083
38 6 9.6667
48 6 11.125
60 6 11.5
69 6 11.5833
Sig. 1 1 1 1 0.562

Phu luc 3.21. Piém QI phi I¢ c4 rd phi vin trong qua trinh bao quén & nhiét d9 29 + 1°C

ANOVA
Sum of Squares df Mean Square F Sig.
Between Groups 461 6 76.858 130.07 0
Within Groups 21 35 0.591
Total 482 41

QI & nhiét d§ 29 + 1°C (Tuckey HSD*)

Thoi gian N Subset for alpha = 0.05
1 2 3 4
6 1.8333
6 2
6 2.875 2.875
11 6 3.0917 3.0917
15 6 4
19 6 8.25
24 6 11.2083

Sig. 0.096 0.178 1 1
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Phu luc 3.22. Piém QI phi Ié ¢4 rd phi vin trong qua trinh bio quan & nhiét do mdi truwong
xung quanh 30-33,5°C

ANOVA
Sum of Squares df  Mean Square F Sig.
Between Groups 427.22 6 71.203 62.599 0
Within Groups 39.81 35 1.137
Total 467.03 41

QI ¢ nhiét d¢ moi trwomg xung quanh 30-33,5°C (Tuckey HSD?)

Thoi gian N Subset for alpha = 0.05
1 2 3 4
0 6 1.5833
4 6 2.0417 2.0417
8 6 3.0833 3.0833
10 6 3.9583
12 6 7.2083
14 6 8.925 8.925
16 6 10.125
Sig. 0.214 0.052 0.107 0.464

Phu luc 3.23. Panh gii cim quan QDA va diém Torry ciia phi Ié ¢4 ré phi vin trong qua
trinh bao quan & nhiét d§ 1 £ 1°C

ANOVA
Sum of Squares df Mean Square F Sig.

Between Groups 2175.392 6 362.565 1.302 0.27
M1 Within Groups 17550.12 63 278.573

Total 19725.51 69

Between Groups 706.748 6 117.791 0.418 0.864
M2 Within Groups 17753.62 63 281.803

Total 18460.37 69

Between Groups 223.012 6 37.169 0.143 0.99
M3 Within Groups 16341.26 63 259.385

Total 16564.27 69

Between Groups 653.698 6 108.95 1.328 0.258
M4 Within Groups 5167.619 63 82.026

Total 5821.317 69
M5 Between Groups 37.864 6 6.311 0.369 0.896

Within Groups 1076.547 63 17.088
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Total 1114.411 69

Between Groups 15.948 6 2.658 0.405 0.873
M6 Within Groups 413.96 63 6.571

Total 429.908 69

Between Groups 201.456 6 33.576 1.427 0.218
M7 Within Groups 1482.25 63 23.528

Total 1683.706 69

Between Groups 5453.077 6 908.846 2.415 0.037
B1 Within Groups 23711.56 63 376.374

Total 29164.64 69

Between Groups 5237.997 6 873 2.694 0.022
B2 Within Groups 20411.67 63 323.995

Total 25649.67 69

Between Groups 491.894 6 81.982 0.223 0.968
CTl1 Within Groups 23161.33 63 367.64

Total 23653.23 69

Between Groups 1454.943 6 242.49 0.849 0.537
CT2 Within Groups 17986.32 63 285.497

Total 19441.27 69

Between Groups 3364.247 6 560.708 2.684 0.022
CT3 Within Groups 13162.43 63 208.927

Total 16526.67 69

Between Groups 783.885 6 130.647 0.319 0.925
CT4 Within Groups 25817.74 63 409.805

Total 26601.62 69

Between Groups 2225.06 6 370.843 1.863 0.101
CT5 Within Groups 12542.39 63 199.085

Total 14767.45 69

Between Groups 1426.985 6 237.831 0.712 0.641
CTé6 Within Groups 21050.82 63 334.14

Total 22477.81 69

Between Groups 3961.851 6 660.309 1.625 0.155
V1 Within Groups 25600.33 63 406.354

Total 29562.18 69

Between Groups 722.692 6 120.449 1.6 0.162
V2 Within Groups 4742.004 63 75.27

Total 5464.696 69
V3 Between Groups 266.481 6 44.413 0.986 0.443
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Within Groups 2838.222 63 45.051

Total 3104.703 69

Between Groups 13.959 6 2.327 1.051 0.402
V4 Within Groups 139.469 63 2214

Total 153.429 69

Between Groups 244.275 6 40.712 1.154 0.342
V5 Within Groups 2222.39 63 35.276

Total 2466.665 69

Between Groups 9.982 6 1.664 1.889 0.097

Torry  Within Groups 55.491 63 0.881
Total 65.473 69

M1: Mii khoai tiy nguyén cti méi lugc/ mui bot lugc (Tuckey HSD?)

Subset for alpha = 0.05

Thoi gian N
1

72 10 44.599
240 10 45.069

0 10 45.734
144 10 51.066
216 10 54.066
192 10 56.400
264 10 59.667
Sig. 414

M2: Mui tanh khi dé ngudi (Tuckey HSD?)

Subset for alpha = 0.05

Thoi gian N 1
192 10 17.332
264 10 17.466

0 10 20.400
240 10 23.401
216 10 24.533

72 10 24.533
144 10 25.334
Sig. 936




M3: Mui bun (Tuckey HSD?)
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Subset for alpha = 0.05

Thoi gian N
1

144 10 10.201
240 10 11.332
192 10 11.666
216 10 11.666
264 10 12.333
72 10 14.202

0 10 15.868
Sig. 985

M4: Mui khai (Tuckey HSD?)

Subset for alpha = 0.05

Thoi gian N
1

144 10 4.867
72 10 5.268

0 10 7.734
216 10 7.932
192 10 9.935
240 10 10.733
264 10 14.332
Sig. 243

M5: Miii mdc (Tuckey HSD?)

Subset for alpha = 0.05

Thoi gian N
1

0 10 1.733
192 10 2.533
144 10 3.066
240 10 3.533
72 10 3.599
264 10 3.600
216 10 4.067
Sig. .866




M6: Mii 6i khét (Tuckey HSD?)
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Subset for alpha = 0.05

Thoi gian N
1

0 10 .600
144 10 733
192 10 1.200
72 10 1.266
240 10 1.333
216 10 1.734
264 10 2.066
Sig. .859

M7: Mui théi, mui trirng ung (Tuckey HSD?)

Subset for alpha = 0.05

Thoi gian N
1

0 10 933
72 10 1.333
144 10 1.400
240 10 2.800
216 10 3.200
192 10 3.932
264 10 6.133
Sig. 217

B1: Mau sang — sim (Tuckey HSD?)

Subset for alpha = 0.05

Thoi gian N
1 2

144 10 25.599
240 10 39.466 39.466
216 10 44.800 44.800
72 10 47.335 47.335
192 10 50.467 50.467
264 10 51.733 51.733

0 10 52.668
Sig. .054 731
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B2: B¢ mit lang min-kho/r§ (Tuckey HSD*Y)

Subset for alpha = 0.05

Thoi gian N
1 2

144 10 20.933
216 10 26.134 26.134
264 10 33.267 33.267
240 10 33.468 33.468

0 10 37.666 37.666
192 10 43.267 43.267
72 10 47.934
Sig. .097 113

CT1: Pj bé khi xin thia/nia (Tuckey HSD?)

Subset for alpha = 0.05

Thoi gian N
1

144 10 30.200
240 10 33.667
0 10 35.401
192 10 37.200
264 10 37.332
216 10 37.400
72 10 38.333
Sig. 963

CT2: Mém mai/ khé xac (Tuckey HSD?)

Subset for alpha = 0.05

Thoi gian N
1

144 10 38.000
216 10 44.467

0 10 48.001
240 10 48.267
264 10 50.133
72 10 51.600
192 10 52.133
Sig. 507
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CT3: P s¢i-dd nham bé mit ciia s¢i (Tuckey HSD*P)

Subset for alpha = 0.05

Thoi gian N
1 2

144 10 28.600

0 10 41.199 41.199
240 10 42.134 42.134
216 10 44.267 44.267
72 10 45.334 45.334
264 10 50.665
192 10 50.733
Sig. 147 758

CT4: Cam giac hd bot khi nhai (Tuckey HSD?)

Subset for alpha = 0.05

Thoi gian N
1

144 10 27.532

0 10 29.066
72 10 32.467
240 10 33.000
264 10 33.933
192 10 35.268
216 10 38.201
Sig. .900

CT5: Bé - dai (Tuckey HSD?)

Subset for alpha = 0.05

Thoi gian N
1

0 10 40.600
264 10 43.800
192 10 45.332
240 10 46.601
216 10 54.467
72 10 54.800
144 10 55.532
Sig. .230
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CT6: Kho- tra dich khi nhai (Tuckey HSD?)

Subset for alpha = 0.05

Thoi gian N
1

0 10 31.133
72 10 33.000
264 10 34.668
192 10 36.600
216 10 38.068
240 10 42.200
144 10 44.665
Sig. .648

V1: Ngot dam (Tuckey HSD?)

Subset for alpha = 0.05

Thoi gian N
1

264 10 26.000
192 10 29.066
216 10 32.200
240 10 38.531
144 10 39.000
72 10 43.867

0 10 48.666
Sig. 172

V2: Béo (Tuckey HSD?)

Subset for alpha = 0.05

Thoi gian N ;
192 10 4.600
264 10 4.732
240 10 9.067

0 10 9.266
72 10 10.266
216 10 12.867
144 10 13.269
Sig. 293




V3: Chua (Tuckey HSD?)
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Subset for alpha = 0.05

Thoi gian N
1

72 10 1.200
144 10 2.532

0 10 3.067
240 10 3.799
264 10 4.335
216 10 4.466
192 10 7.934
Sig. .288

V4: Oi khét (Tuckey HSD?)

Subset for alpha = 0.05

Thoigian N n
144 10 0.000
216 10 .067
192 10 467

0 10 533
264 10 533
240 10 .667

72 10 1.467
Sig. 308

V5: Hong/Thdi (Tuckey HSD?)

Subset for alpha = 0.05

Thoi gian N
1

144 10 0.00
216 10 0.00

0 10 .067

72 10 .067
240 10 333
264 10 400
192 10 5.466
Sig. 390
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Torry (Tuckey HSD?)
o Subset for alpha = 0.05
Thoi gian N
1

264 10 7.0
192 10 7.25
240 10 7.50
72 10 7.78
216 10 7.87

0 10 8.05
144 10 8.06
Sig. .168

Phu luc 3.24. Panh gii cim quan QDA va diém Torry ciia phi Ié ¢4 ré phi vin trong qua
trinh bao quéan & nhiét d§ 4 £ 1°C

ANOVA
Sum of Squares df Mean Square F Sig.

Between Groups 481.236 6 80.206 .190  .979
M1 Within Groups 26572.119 63 421.780

Total 27053.355 69

Between Groups 449.502 6 74917 209 973
M2 Within Groups 22551.501 63 357.960

Total 23001.003 69

Between Groups 272.863 6 45.477 326 921
M3 Within Groups 8790.737 63 139.536

Total 9063.601 69

Between Groups 282.548 6 47.091 444 847
M4  Within Groups 6682.466 63 106.071

Total 6965.014 69

Between Groups 184.509 6 30.752 705 .646
M5  Within Groups 2746.427 63 43.594

Total 2930.936 69

Between Groups 287.129 6 47.855 500  .806
M6  Within Groups 6034.439 63 95.785

Total 6321.568 69
M7 Between Groups 35.760 6 5.960 056 .999

Within Groups 6652.895 63 105.602
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Total 6688.655 69

Between Groups 1704.942 6 284.157 .664 679
B1 Within Groups 26945.301 63 427.703

Total 28650.243 69

Between Groups 803.863 6 133.977 431 .855
B2 Within Groups 19562.397 63 310.514

Total 20366.261 69

Between Groups 2220.338 6 370.056 1.243 297
CT1  Within Groups 18759.604 63 297.771

Total 20979.942 69

Between Groups 2209.750 6 368.292 1.329 257
CT2  Within Groups 17453.874 63 277.046

Total 19663.624 69

Between Groups 1503.833 6 250.639 949 467
CT3  Within Groups 16642.172 63 264.161

Total 18146.004 69

Between Groups 1136.509 6 189.418 481 .820
CT4  Within Groups 24791.719 63 393.519

Total 25928.228 69

Between Groups 1592.027 6 265.338 1.161 .339
CT5  Within Groups 14398.495 63 228.548

Total 15990.522 69

Between Groups 2552.622 6 425.437 1.252 292
CT6  Within Groups 21406.869 63 339.792

Total 23959.492 69

Between Groups 5945.754 6 990.959 2.398 .038
Vi Within Groups 26029.445 63 413.166

Total 31975.199 69

Between Groups 596.107 6 99.351 1.678 .141
V2 Within Groups 3729.647 63 59.201

Total 4325.754 69

Between Groups 102.609 6 17.101 540 776
V3 Within Groups 1993.970 63 31.650

Total 2096.579 69

Between Groups 89.607 6 14.934 834 548
V4 Within Groups 1128.572 63 17.914

Total 1218.178 69
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Between Groups 61.391 6 10.232 928 482
V5 Within Groups 694.949 63 11.031

Total 756.340 69

Between Groups 8.638 6 1.440 2.017 .076
Torry Within Groups 44.956 63 714

Total 53.594 69

M1: Mii khoai tiy nguyén ci méi lugc/ mui bét lugc (Tuckey HSD?)

Subset for alpha = 0.05

Thoi gian N
1

192 10 43.734
144 10 44.534

0 10 46.667
120 10 47.399
168 10 48.999
96 10 49.934
48 10 51.535
Sig. 978

M2: Mui tanh khi dé ngudi (Tuckey HSD?)

Subset for alpha = 0.05

Thoi gian N
1

192 10 14.534
120 10 15.867
144 10 15.934
48 10 18.267
96 10 19.532
0 10 19.533
168 10 22.399
Sig. 966

M3: Mui bun (Tuckey HSD?)

o Subset for alpha = 0.05
Thoi gian N

1
168 10 6.133
0 10 7.734
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120 10 8.266

96 10 9.667
144 10 10.199
48 10 11.201
192 10 12.334
Sig. 901

M4: Mui khai (Tuckey HSD?)

Subset for alpha = 0.05

Thoi gian
1

168 10 8.933
120 10 11.399
0 10 11.666
192 10 11.733
96 10 13.933
48 10 14.598
144 10 15.066
Sig. .835

M5: Miii mdc (Tuckey HSD?)

Subset for alpha = 0.05

Thoi gian N
1

168 10 2.933
48 10 3.399

0 10 3.533
192 10 4.867
120 10 5.202
144 10 5.800
96 10 7.999
Sig. .608

M6: Mui 6i khét (Tuckey HSD?)

Subset for alpha = 0.05

Thoi gian N
1
168 10 2.332
48 10 2.933
0 10 3.266
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144 10 4.466
120 10 5.733
192 10 7.333
96 10 7.866
Sig. 865

M?7: Mui thoi, mui tring ung (Tuckey HSD?)

Subset for alpha = 0.05

Thoi gian N 1
48 10 4.733
192 10 4.733
96 10 5.266
144 10 5.266
120 10 5.933

0 10 5.999
168 10 6.866
Sig. 999

B1: Mau siang — sim (Tuckey HSD?)

Subset for alpha = 0.05

Thoi gian N
1

120 10 39.533
144 10 43.267
168 10 44.533
192 10 47.401
48 10 47.866

0 10 53.267
96 10 54.400
Sig. 678

B2: B¢ mit lang min — kho/rd (Tuckey HSD?)

Subset for alpha = 0.05

Thoi gian
1
0 10 32.067
168 10 35.867
120 10 36.933
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192 10 36.933
48 10 39.732
96 10 42.00
144 10 42.40
Sig. 844

CT1: Pj bé khi xin thia/nia (Tuckey HSD?)

o Subset for alpha = 0.05
Thoi gian N

1

120 10 38.535
0 10 41.199
48 10 44201
96 10 45.268
144 10 50.334
168 10 50.533
192 10 56.133
Sig. 270

CT2: Mém mai — khd xac (Tuckey HSD?)

Subset for alpha = 0.05

Thoi gian
1

0 10 32.933
96 10 40.80
48 10 41.134
120 10 41.267
192 10 46.20
144 10 47.80
168 10 51.667
Sig. 171

CT3: P s¢i — A9 nham bé mit ciia s¢i (Tuckey HSD?)

o Subset for alpha = 0.05
Thoi gian N

1

0 10 37.401
96 10 43.665
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192 10 43.934
48 10 44.134
120 10 48.733
144 10 50.401
168 10 52.066
Sig. 414

CT4: Cam giac hd bot khi nhai (Tuckey HSD?)

Subset for alpha = 0.05

Thoi gian N
1

96 10 33.401
0 10 35.533
120 10 37.60
48 10 38.067
192 10 41.332
144 10 44.001
168 10 45.133
Sig. .839

CT5: Bé - dai (Tuckey HSD?)

o Subset for alpha = 0.05
Thoi gian N

1

192 10 38.067
144 10 39.734
96 10 43.333
48 10 43.401
120 10 46.734
168 10 47.60
0 10 53.332
Sig. 281

CT6: Kho-ir dich khi nhai (Tuckey HSD?)

o Subset for alpha = 0.05
Thoi gian N

1
120 10 29.667
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168 10 30.334
192 10 30.465
144 10 35.533
48 10 39.199
96 10 40.066
0 10 47.201
Sig. 350

V1: Ngot dam (Tuckey HSD*P)

o Subset for alpha = 0.05
Thoi gian N

1 2
192 10 15.334
120 10 25.666 25.666
168 10 27.466 27.466
144 10 35.867 35.867
96 10 37.935 37.935
48 10 39.6 39.6
0 10 44.199
Sig. 123 401

V2: Béo (Tuckey HSD?)

o Subset for alpha = 0.05
Thoi gian N

1

192 10 2.134
144 10 4.532
120 10 5.467
48 10 5.80
0 10 8.666
96 10 10.335
168 10 10.534
Sig. 199

V3: Chua (Tuckey HSD?)

o Subset for alpha = 0.05
Thoi gian

1
0 10 1.133
192 10 1.533




69

120 10 1.867
96 10 3.20
48 10 3.666
144 10 4.20
168 10 4265
Sig. 874

V4: Oi khét (Tuckey HSD?)

Subset for alpha = 0.05

Thoi gian N 1

0 10 0.00
48 10 333
144 10 534
120 10 .60
192 10 1.733
168 10 2.40
96 10 3.267
Sig. .602

V5: Hong/ thdi (Tuckey HSD?)

Subset for alpha = 0.05

Thoi gian N
1
0 10 0.00
48 10 134
144 10 267
120 10 333
192 10 .60
168 10 799
96 10 2.934
Sig. 44
Torry (Tuckey HSD?)
o Subset for alpha = 0.05
Thoi gian N
1
48 10 6.60

120 10 6.65
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0 10 6.85
144 10 7.00
96 10 7.03
192 10 7.45
168 10 7.60
Sig. 130

Phu luc 3.25. Mat dp coliform trén phi 1¢ ca ré phi vin trong qua trinh bio quan & 1 +
1°C

ANOVA
Sum of Squares df Mean Square F Sig.
. Between Groups 28.46 8.00E+00 3.56E+00 10.251 0
Log coliform o
Within Groups 6.941 20 0.347
Total 35.401 28

Log Coliform ¢ nhiét d 1 + 1°C (Tuckey HSD?P)
Subset for alpha = 0.05

Thoi gian N
1 2 3
0 5 2.862
144 3 4.0175 4.0175
240 3 4.4214 4.4214
192 3 4.4411 4.4411
72 3 4.5815
216 3 4.9417 4.9417
264 3 5.323 5.323
288 3 5.4942 5.4942
312 3 6.2197
Sig. 0.062 0.094 0.203

Phu luc 3.26. Mat dp coliform trén phi 1¢ ca ré phi vin trong qua trinh bio quan & 4 +
1°C

ANOVA
Sum of Squares df  Mean Square F Sig.
. Between Groups 105.499 8 13.187 46.9 0
Log coliform o
Within Groups 5.624 20 0.281

Total 111.123 28
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Log coliform ¢ nhiét d§ 4 + 1°C (Tuckey HSD??)

Subset for alpha = 0.05

Thoi gian N
1 2 3 4 5 6
0 5 2.862
48 3 3.6833 3.6833
96 3 4.89 4.89
120 3 5.3033  5.3033
144 3 6.24 6.24
168 3 6.5467
192 3 6.76 6.76
240 3 8.1633  8.1633
216 3 8.6433
Sig. 0.596 0.161 0.086 0.052 0.067 0.961

Phu luc 3.27. Mat dp coliform trén phi 1¢ ca ré phi vin trong qua trinh bio quan & 9 +

1°C
ANOVA

Log coliform

Sum of Squares df Mean Square F Sig.

Between Groups 142.486 8 17.811 57.717 0
Within Groups 6.172 20 0.309
Total 148.658 28

Log coliform ¢ nhiét d§ 9 + 1°C (Tuckey HSD?P)

Subset for alpha = 0.05

Thoi gian N
1 2 3 4

0 5 2.862

48 3 3.7275

24 3 4.2463

72 3 5.7887

120 3 6.5939 6.5939

96 3 6.7942 6.7942

144 3 7.9572 7.9572
168 3 8.6342
192 3 9.3241
Sig. 0.098 0.404 0.107 0.105
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Phu luc 3.28. Mit d9 coliform trén phi 1¢ ¢4 rd phi van trong qua trinh bio quan ¢ 15 +

1°C
ANOVA

Sum of Squares  df

Mean Square F Sig.

) Between Groups 115.692 8 14.461 38.115 0
Log coliform L
Within Groups 7.588 20 0.379
Total 123.28 28

Log coliform ¢ nhiét d§ 15 + 1°C (Tuckey HSD?)

Subset for alpha = 0.05

Thoi gian N
1 2 3 4 5
0 5 2.862
24 3 4.026 4.026
48 3 4.6995 4.6995
73 3 5.3818 5.3818 5.3818
63 3 6.0069 6.0069
97 3 6.909 6.909
119 3 8.1529
87 3 8.1977
111 3 8.4679
Sig. 0.351 0.19 0.224 0.101 0.089

Phu luc 3.29. Mit d9 coliform trén phi I¢ ¢4 rd phi van trong qua trinh bio quan ¢ 19 +

1°C
ANOVA
Sum of .
df Mean Square F Sig.
Squares
Between
. 201.044 8 25.13 174.691 0
Log coliform  Groups
Within
2.877 20 0.144
Groups
Total 203.921 28
Log coliform ¢ nhiét d§ 19 + 1°C (Tuckey HSD?)
o Subset for alpha = 0.05
Thoi gian N
1 2 3 5 6
0 5 2.862

20 3 4.6381
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32 3 6.1739

44 3 6.7413

56 3 7.9553

78 3 8.7041 8.7041

68 3 9.057

74 3 9.2205

80 3 11.3898
Sig. 1 1 0.637 0.301 0.737 1

Phu luc 3.30. Mit d§ coliform trén phi 1¢ ¢4 rd phi van trong qua trinh bio quan & 25 +
1°C

ANOVA
Sum of Squares df  Mean Square F Sig.
. Between Groups 477.798 8 59.725 376.962 0
Log coliform o
Within Groups 3.169 20 0.158
Total 480.967 28

Log coliform ¢ nhiét d 25 + 1°C (Tuckey HSD?)

Subset for alpha = 0.05

Thoi gian N

1 2 3 4 5 6

0 5 2.862

14 3 6.4203

26 3 8.2732

38 3 11.4833

66 3 12.4854 12.4854

48 3 12.5962

60 3 13.2015

69 3 13.5361 13.5361
72 3 14.5525
Sig. 1 1 1 0.092 0.068 0.084

Phu luc 3.31. Mét d9 coliform trén phi I¢ ¢4 rd phi van trong qua trinh bio quan ¢ 29 +
1°C

ANOVA
Sum of Squares df  Mean Square F Sig.
) Between Groups 155.397 8 19.425 30.489 0
Log coliform L
Within Groups 12.742 20 0.637

Total 168.139 28
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Log coliform ¢ nhiét d§ 29 + 1°C (Tuckey HSD?)

Subset for alpha = 0.05

Thoi gian N
1 2 3 4 5
0 5 2.862
5 3 5.1509
3 5.822 5.822

15 3 7.178 7.178

11 3 7.3786 7.3786

19 3 7.4634 7.4634

22 3 7.8536 7.8536

23 3 9.4445 9.4445
24 3 10.4416
Sig. 1 0.087 0.086 0.077 0.812

Phu luc 3.32. Mat d coliform trén phi I1é ca ré phi vin trong qua trinh bao quan & nhiét

do méi trwong xung quanh 30-33,5°C

ANOVA
Sum of Squares df  Mean Square F Sig.
. Between Groups 164.729 8 20.591 68.348 0
Log coliform L
Within Groups 6.025 20 0.301
Total 170.755 28
Log coliform ¢ nhiét d§ 30-33,5°C (Tuckey HSD?P)

o Subset for alpha = 0.05

Thoi gian N
1 2 3 4 5 6

0 5 2862

2 3 43254 43254

4 3 47131 4.7131

6 3 6.1785  6.1785

8 3 7.2869  7.2869

10 3 8.6737  8.6737

12 3 8.7823  8.7823

14 3 9.0925

16 3 9.2492

Sig 0.064 0.991 0.063 0.275 0.055 0.916
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Phu luc 3.33. Mt dp E.coli trén phi 1é ca rd phi vin trong qua trinh bio quan ¢ 9 + 1°C

ANOVA
Sum of Squares df  Mean Square F Sig.
. Between Groups 20.89 6 3.482 7.269  0.001
Log E.coli o
Within Groups 6.227 13 0.479
Total 27.117 19

Log E.coli & nhiét d 9 + 1°C (Tuckey HSD?P)
Subset for alpha = 0.05

Thoi gian N
1 2

48 2 3.1746

72 3 4.631 4.631
96 3 5.1134 5.1134
120 3 5.4752
144 3 6.1171
192 3 6.5138
168 3 6.5244
Sig. 0.063 0.072

Phu luc 3.34. Mit dd E.coli trén phi 1€ ¢4 rd phi van trong qua trinh bio quan & 15 + 1°C

ANOVA
Sum of Squares df  Mean Square F Sig.
. Between Groups 38.621 7 5.517 17.636 0
Log E.coli o
Within Groups 5.005 16 0.313
Total 43.626 23

Log E.coli & nhiét d9 15 + 1°C (Tuckey HSD?P)
Subset for alpha = 0.05

Thoi gian N

1 2 3 4
24 3 3.2702
48 3 3.6749
63 3 4.4276 4.4276
111 3 5.6171 5.6171
73 3 5.7097 5.7097 5.7097
87 3 5.9353 5.9353 5.9353
97 3 6.1754 6.1754
119 3 7.2812

Sig. 0.249 0.067 0.913 0.052
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Phu luc 3.35. Mét dd E.coli trén phi 1é ca rd phi vin trong qua trinh bio quan ¢ 19 + 1°C

ANOVA
Sum of Squares df  Mean Square F Sig.
. Between Groups 105.011 7 15.002 127.315 0
Log E.coli .
Within Groups 1.885 16 0.118
Total 106.896 23

Log E.coli & nhiét d§ 19 = 1°C (Tuckey HSD*")

Subset for alpha = 0.05

Thoi gian N

1 2 3

4 5 6

20
32
44
56
68
74
78
80

4.3586
5.628
7.1324

3
3
3
3
3
3
3
3

8.1789
8.2951
9.5565
9.7119
11.1452

Sig. 1 1 1

1 0.999 1

Phu luc 3.36. Mat d¢ E.coli trén phi I€ ca ro phi trong qua trinh biao quan & 25 £+ 1°C

ANOVA
Sum of Squares df Mean Square F Sig.
. Between Groups 102.825 7 14.689 126.435 0
Log E.coli o
Within Groups 1.859 16 0.116
Total 104.684 23

Log E.coli & nhiét d§ 25 = 1°C (Tuckey HSD*")

Subset for alpha = 0.05

Thoi gian N 1 2 3 1
14 3 5.9199
26 3 6.7395
38 3 9.092
60 3 9.5017 9.5017
48 3 9.566 9.566
66 3 10.0624
69 3 11.9538
72 3 12.2275
Sig. 0.127 0.686 0.502 0.97
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Phu luc 3.37. Méat d¢ E.coli trén phi 1€ ca ré phi trong qua trinh biao quan é 29 + 1°C

ANOVA
Sum of Squares df  Mean Square F Sig.
. Between Groups 75.69 7 10.813 50.763 0
Log E.coli .
Within Groups 3.408 16 0.213
Total 79.098 23

Log E.coli & nhiét d) 29 + 1°C (Tuckey HSD?*P)
Subset for alpha = 0.05

Thoigian N
1 2 3 4 5 6

5 3 3.3657

9 3 42781 4.2781

15 3 5.2459  5.2459

19 3 6.151 6.151

11 3 6.6983

22 3 7.3256  7.3256

23 3 8.3212  8.3212
24 3 8.7719
Sig. 0.295 0.236 0.303 0.094 0.211 0.922

Phu luc 3.38. Mat do E.coli trén phi 1€ ca ro phi trong qua trinh biao quan & nhi¢t d¢ méi

truwong xung quanh 30 - 33,5°C

ANOVA
Sum of Squares df Mean Square F Sig.
. Between Groups 64.69 7 9.241 129.639 0
Log E.coli o
Within Groups 1.141 16 0.071
Total 65.83 23

Log E.coli & nhiét d9 30 - 33,5°C (Tuckey HSD?")
Subset for alpha = 0.05

Thoi gian N
1 2 3

2 3 3.9162

4 3 4.2626

8 3 5.7999

6 3 6.1111

10 3 6.3473

16 3 8.0918
12 3 8.317
14 3 8.3601

Sig. 0.75 0.258 0911




Phu luc 3.39. Mat @9 TPC va Pseudomonas spp. trén phi 1é ¢4 rd phi vin trong qua trinh
bao quan ¢ 1+ 1°C
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ANOVA
Sum of Squares df  Mean Square F Sig.
Between Groups 68.323 8 8.54 29.189 0
Log TPC Within Groups 6.73 23 0.293
Total 75.053 31
Between Groups 103.434 8 12.929 21.971 0
Log Pseudomonas ~ Within Groups 13.535 23 0.588
Total 116.969 31
Log TPC & nhiét dp 1 + 1°C (Tuckey HSD?")
Thov gian N Subset for alpha = 0.05
1 2 3 4
0 8 5.5982
72 3 5.6894
144 3 6.7814  6.7814
192 3 7.4592  7.4592
240 3 8.2985  8.2985
264 3 8.5205  8.5205
216 3 8.7051  8.7051
288 3 8.8258  8.8258
312 3 9.6375
Sig. 0.176 0.8 0.077 0.087

Log Pseudomonas spp. & nhiét d¢ 1 £ 1°C (Tuckey HSDab)

Subset for alpha = 0.05

Thoi gian N
1 2

72 3 3.557

0 8 4.2248

144 3 4.3549

192 3 6.6896
288 3 6.9518
216 3 7.6345
264 3 7.8899
240 3 7.9942
312 3 8.419
Sig. 0.915 0.151




Phu luc 3.40. Mat d9 TPC va Pseudomonas spp. trén phi 1é ¢4 rd phi vin trong qua trinh
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bio quan & nhiét d 4 + 1°C

ANOVA
Sum of Squares df  Mean Square F Sig.
Between Groups 84.484 8 10.561 27.079 0
Log TPC o
Within Groups 8.97 23 0.39
Total 93.454 31
Log Pseudomonas Between Groups 103.346 8 12.918 27.128 0
Within Groups 10.953 23 0.476
Total 114.299 31
Log TPC & nhiét dp 4 + 1°C (Tuckey HSD?")
o Subset for alpha = 0.05
Thoi gian N
1 2 3
0 8 5.5982
48 3 5.8452
96 3 6.8053  6.8053
144 3 8.138 8.138
120 3 8.1545  8.1545
192 3 9.1052
168 3 9.2533
240 3 9.5747
216 3 9.6699
Sig. 0.303 0.187 0.093
Log Pseudomonas spp. & nhiét do 4 + 1°C (Tuckey HSD?")
o Subset for alpha = 0.05
Thoi gian N
1 2 3 4 5
0 8 4.2248
48 3 4.8645  4.8645
96 3 54202 54202  5.4202
144 3 6.312 6.312 6.312
120 3 7.1627  7.1627  7.1627
168 3 8.0883  8.0883
192 3 8.3003
240 3 8.721
216 3 8.8754
Sig. 0.438 0.215 0.077 0.068 0.086




Phu luc 3.41. Mat @9 TPC va Pseudomonas spp. trén phi 1é ¢4 rd phi vin trong qua trinh
bdo quin ¢ 9 £+ 1°C
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ANOVA
Sum of Squares df  Mean Square F Sig.
Log TPC Between Groups 75.777 8 9.472 21.776 0O
Within Groups 10.005 23 0.435
Total 85.781 31
Log Pseudomonas Between Groups 94.253 8 11.782 62.841 0
Within Groups 4.312 23 0.187
Total 98.565 31
Log TPC & nhiét dp 9 + 1°C (Tuckey HSD?")
o Subset for alpha = 0.05
Thoi gian N
1 2 3 4 5 6
24 3 5.5974
0 8 5.5982
48 3 5.8415  5.8415
72 3 6.9237  6.9237  6.9237
120 3 7.3865  7.3865  7.3865
96 3 7.9222  7.9222  7.9222
144 3 8.8483  8.8483  8.8483
168 3 9.2081  9.2081
192 3 9.7755
Sig. 0.259 0.122 0.607 0.165 0.293 0.691

Log Pseudomonas spp. & nhiét do 9 + 1°C (Tuckey HSD?")

Subset for alpha = 0.05

Thoi gian N
1 2 3 4
0 8 4.2248
48 3 4.2938
24 3 4.3755
72 3 5.7704
96 3 6.4098
120 3 6.8986  6.8986
144 3 7.9085  7.9085
168 3 8.4181
192 3 8.6357
Sig. 1 0.062 0.125 0.477




Phu luc 3.42. Mat @9 TPC va Pseudomonas spp. trén phi 1é ¢4 rd phi vin trong qua trinh
bao quan ¢ 15 £ 1°C
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ANOVA
Sum of Squares df  Mean Square F Sig.
Log TPC Between Groups 111.537 8 13.942 38.187 0
Within Groups 8.397 23 0.365
Total 119.934 31
Log Pseudomonas Between Groups 99.731 8 12.466 40.243 0
Within Groups 7.125 23 0.31
Total 106.856 31
Log TPC & nhiét d9 15 £ 1°C (Tuckey HSD®)
o Subset for alpha = 0.05
Thoi gian N
1 2 3 4
24 3 5.0198
0 8 5.5982
48 3 7.6582
87 3 8.5535  8.5535
73 3 8.5847  8.5847
63 3 8.6906  8.6906  8.6906
111 3 9.6896  9.6896
97 3 9.9749  9.9749
119 3 10.2955
Sig. 0.945 0.455 0.119 0.054

Log Pseudomonas spp. & nhiét do 15 + 1°C (Tuckey HSD?P)

Subset for alpha = 0.05

Thoi gian N
1 2 3

0 8 4.2248

24 3 4.8352

48 3 6.6788

73 3 7.7636  7.7636
97 3 7.8086  7.8086
87 3 7.8151  7.8151
63 3 7.9865  7.9865
119 3 8.6914
111 3 8.7507
Sig. 0.89 0.12 0.408
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Phu luc 3.43. Mat @9 TPC va Pseudomonas spp. trén phi 1é ¢4 rd phi vin trong qua trinh

bio quén & 19 + 1°C

ANOVA
Sum of Squares df Mean Square F Sig.
Between Groups 91.052 8 11.382 53.36 0
Log TPC Within Groups 4.906 23 0.213
Total 95.958 31
Between Groups 115.409 8 14.426 141.704 0
Log Pseudomonas  Within Groups 2.342 23 0.102
Total 117.751 31
Log TPC & nhiét d 19 £ 1°C (Tuckey HSD?)
o Subset for alpha = 0.05
Thoi gian N
1 2 3 4
0 8 5.5982
20 3 6.2237
32 3 8.3708
44 3 8.4915  8.4915
56 3 9.0397  9.0397  9.0397
74 3 94163  9.4163  9.4163
68 3 9.4901  9.4901  9.4901
78 3 9.65 9.65
80 3 9.8452
Sig. 0.729 0.1 0.08 0.429

Log Pseudomonas spp. & nhiét d 19 = 1°C (Tuckey HSD?P)

Subset for alpha = 0.05

Thoi gian N
1 2 3 4

0 8 4.2248

20 3 4.5362

32 3 6.7056

44 3 7.6076

56 3 8.3839  8.3839
78 3 8.4017  8.4017
68 3 8.5195
74 3 8.6664
80 3 8.6682
Sig. 0.939 1 0.085 0.963
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Phu luc 3.44. Mat do TPC va Pseudomonas spp. trén phi Ié ca ré phi trong qua trinh bio

quan ¢ 25 £ 1°C
ANOVA
Sum of Squares df  Mean Square F Sig.
Between Groups 235.867 8 29.483 45368 0
Log TPC o
Within Groups 20.146 31 0.65
Total 256.013 39
Between Groups 65.858 8 8.232 63.478 0
Log Pseudomonas Within Groups 4.02 31 0.13
Total 69.878 39
Log TPC & nhiét d9 25 + 1°C (Tuckey HSD®)
o Subset for alpha = 0.05
Thoi gian N
1 2 3 4
0 8 5.5982
14 4 8.6255
38 4 9.814 9.814
26 4 9.8686  9.8686
48 4 0.8888  9.8888
66 4 10.9477
60 4 10.9999
72 4 12.8502
69 4 13.0043
Sig. 1 0.383 0.466 1

Log Pseudomonas spp. & nhiét do 25 + 1°C (Tuckey HSD?P)

o Subset for alpha = 0.05
Thoi gian N
1 2 3 4 5

0 8 4.2248

66 4 5.3974

69 4 6.0897  6.0897

72 4 6.2473

14 4 6.7665  6.7665

26 4 7.0972

60 4 7.1361

48 4 7.5689  7.5689
38 4 8.2564
Sig. 1 0.157 0.177 0.061 0.163




Phu luc 3.45. Mat do TPC va Pseudomonas spp. trén phi I€ ca ré phi trong qua trinh bio

quan ¢ 29 £ 1°C
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ANOVA
Sum of Squares df  Mean Square F Sig.
Between Groups 62.416 8 7.802 41.702 0
Log TPC Within Groups 5.8 31 0.187
Total 68.216 39
Between Groups 65.831 8 8.229 177.82 0
Log Pseudomonas  Within Groups 1.435 31 0.046
Total 67.265 39
Log TPC & nhiét d9 29 + 1°C (Tuckey HSD®)
o Subset for alpha = 0.05
Thoi gian N
1 2 3
0 8 5.5982
5 4 6.3166  6.3166
11 4 6.3244  6.3244
9 4 6.5041  6.5041
15 4 7.0344
24 4 8.414
22 4 8.5665
19 4 8.7011
23 4 8.8792
Sig. 0.094 0.312 0.816
Log Pseudomonas spp. & nhiét do 29 + 1°C (Tuckey HSD??)
o Subset for alpha = 0.05
Thoi gian N
1 2 3 4 5 6
0 8 4.2248
4 4.2393
4 4.9907
15 4 5.8423
11 4 5.8674
22 4 6.3632
24 4 6.7445
23 4 7.3631
19 4 7.9791
Sig. 1 1 1 0.236 1 1




Phu luc 3.46. Mat do TPC va Pseudomonas spp. trén phi Ié ca ré phi trong qua trinh bio
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quan ¢ nhié¢t d) méi trwomng xung quanh 30 - 33,5°C

ANOVA
Sum of Squares df  Mean Square F Sig.
Between Groups 150.018 8 18.752 154373 0
Log TPC Within Groups 2.794 23 0.121
Total 152.812 31
Between Groups 125.421 8 15.678 57.658 0
Log Pseudomonas  Within Groups 6.254 23 0.272
Total 131.675 31
Log TPC & nhiét d§ 30 - 33,5°C (Tuckey HSD?*P)
o Subset for alpha = 0.05
Thoi gian N
1 2 3 4
0 8 5.5982
2 3 5.9081
4 3 6.4292
6 3 8.1143
8 3 8.6333  8.6333
12 3 9.4444
10 3 10.4097
14 3 10.8867
16 3 11.3457
Sig. 0.11 0.626 0.127 0.05
Log Pseudomonas spp. & nhiét do 30 - 33,5°C (Tuckey HSD?")
o Subset for alpha = 0.05
Thoi gian N
1 2 3 4 5 6
0 8 4.2248
2 3 4.8279  4.8279
4 3 59552 5.9552
6 3 7.1977  7.1977
8 3 7.7968  7.7968
12 3 8.0142  8.0142
14 3 8.0627  8.0627
16 3 8.9574  8.9574
10 3 10.0648
Sig. 0.859 0.187 0.11 0.493 0.161 0.203
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Phu luc 3.47. Twong quan giira lwgng TPC va ham hrgng TVB-N trén phi 1¢ ¢4 rd phi van
khi bdo quan & nhiét d§ 1 £ 1°C
Chi-Square Tests

Asymp. Sig.  Exact Sig.  Exact Sig.

Value df i ) .
(2-sided) (2-sided) (1-sided)

Pearson Chi-Square 1.589a 1 0,207

Continuity Correctionb 0,266 1 0,606

Likelihood Ratio 2,322 1 0,128

Fisher's Exact Test 0,492 0,323
Linear-by-Linear Association 1,528 1 0,216

N of Valid Cases 26

a 2 cells (50.0%) have expected count less than 5. The minimum expected count is .85.

b Computed only for a 2x2 table
Phu luc 3.48. Twong quan giira lwong TPC va diém QI trén phi 1é ¢4 rd phi vin khi bao
quan ¢ nhiét do 1 £ 1°C

Chi-Square Tests

Asymp. Sig.  Exact Sig. Exact Sig.

Value  df . ) .
(2-sided) (2-sided) (1-sided)

Pearson Chi-Square 1.589a 1 0,207

Continuity Correctionb 0,266 1 0,606

Likelihood Ratio 2,322 1 0,128

Fisher's Exact Test 0,492 0,323
Linear-by-Linear Association 1,528 1 0,216

N of Valid Cases 26

a 2 cells (50.0%) have expected count less than 5. The minimum expected count is .85.

b Computed only for a 2x2 table
Phu luc 3.49. Twong quan giira lwrong TPC va ham lweng TVB-N trén phi I ca rd phi vin
khi bdo quan & nhiét d§ 4 £ 1°C

Chi-Square Tests

Asymp. Exact Exact
Value df . ) . . . .
Sig. (2-sided) Sig.(2-sided) Sig.(1-sided)

Pearson Chi-Square 2.487a 1 0,115

Continuity Correctionb 0,913 1 0,339

Likelihood Ratio 3,585 1 0,058

Fisher's Exact Test 0,238 0,175
Linear-by-Linear

Association 2,391 1 0,122

N of Valid Cases 26
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a 2 cells (50.0%) have expected count less than 5. The minimum expected count is 1.27.

b Computed only for a 2x2 table

Phu luc 3.50. Twong quan giira lwong TPC va diém QI trén phi Ié ca ré phi van khi bao

quan & nhiét do 4 £ 1°C

Chi-Square Tests

Asymp. Exact Exact
Value df , . . . . :
Sig.(2-sided) Sig. (2-sided)  Sig. (1-sided)
Pearson Chi-Square 2.487a 1 0,115
Continuity Correctionb 0,913 1 0,339
Likelihood Ratio 3,585 1 0,058
Fisher's Exact Test 0,238 0,175
Linear-by-Linear
- 2,391 1 0,122
Association
N of Valid Cases 26

a 2 cells (50.0%) have expected count less than 5. The minimum expected count is 1.27.

b Computed only for a 2x2 table

Phu luc 3.51. Twong quan giira lwrong TPC va ham lweng TVB-N trén phi I ca rd phi vin
khi bdao quan & nhiét d§ 9 £ 1°C

Chi-Square Tests

Asymp. Exact Exact
Value df . . . . . .
Sig. (2-sided)  Sig.(2-sided)  Sig.(1-sided)

Pearson Chi-Square 5306a 1 0,021
Continuity Correctionb 3,256 1 0,071
Likelihood Ratio 7,208 1 0,007
Fisher's Exact Test 0,042 0,03
Linear-by-Linear
Association 5,102 1 0,024
N of Valid Cases 26

a 2 cells (50.0%) have expected count less than 5. The minimum expected count is 2.31.

b Computed only for a 2x2 table

Phu luc 3.52. Twong quan giira lwong TPC va diém QI trén phi I1é ¢4 rd phi vin khi bao

quan ¢ nhiét do 9 £ 1°C

Chi-Square Tests

Pearson Chi-Square
Continuity Correctionb
Likelihood Ratio

Asymp. Exact Exact
Value ) : . . . .
Sig. (2-sided)  Sig. (2-sided)  Sig. (1-sided)
6.686a 1 0,01
4,489 1 0,034
8,969 1 0,003



88

Fisher's Exact Test 0,017 0,013
Linear-by-Linear

Association 6,429 1 0,011

N of Valid Cases 26

a 2 cells (50.0%) have expected count less than 5. The minimum expected count is 2.77.

b Computed only for a 2x2 table

Phu luc 3.53. Twong quan giira lwgng TPC va ham hrgng TVB-N trén phi 1& ¢4 rd phi van
khi bdo quan & nhiét do 15+ 1°C
Chi-Square Tests

Asymp. Exact Exact
Value  df , . . . . .
Sig. (2-sided)  Sig.(2-sided)  Sig.(1-sided)
Pearson Chi-Square 16.343a 1 0
Continuity Correctionb 13,282 1 0
Likelihood Ratio 20,878 1 0
Fisher's Exact Test 0 0
Linear-by-Linear
Association 15,714 1 0
N of Valid Cases 26

a 0 cells (0.0%) have expected count less than 5. The minimum expected count is 5.08.

b Computed only for a 2x2 table

Phu luc 3.54.Twong quan giita lwong TPC va diém QI trén phi Ié c4 ré phi van khi bao
quan ¢ nhi¢t do 15+ 1°C
Chi-Square Tests

Asymp. Exact Exact
Value  df . ) . : : :
Sig. (2-sided)  Sig.(2-sided)  Sig.(1-sided)
Pearson Chi-Square 16.343a 1 0
Continuity Correctionb 13,282 1 0
Likelihood Ratio 20,878 1 0
Fisher's Exact Test 0 0
Linear-by-Linear
Association 15,714 1 0
N of Valid Cases 26

a 0 cells (0.0%) have expected count less than 5. The minimum expected count is 5.08.

b Computed only for a 2x2 table
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Phu luc 3.55. Twong quan giira lwgng TPC va ham hrgng TVB-N trén phi 1¢ ¢4 rd phi van
khi bdo quan & nhiét do 19 + 1°C
Chi-Square Tests

Asymp. Exact Exact
Value  df . , . . . .
Sig. (2-sided)  Sig.(2-sided) Sig.(1-sided)
Pearson Chi-Square 16.059a 1 0
Continuity Correctionb 12,916 1 0
Likelihood Ratio 20,046 1 0
Fisher's Exact Test 0 0
Linear-by-Linear
Association 15,441 1 0
N of Valid Cases 26

a 2 cells (50.0%) have expected count less than 5. The minimum expected count is 4.15.

b Computed only for a 2x2 table
Phu luc 3.56. Twong quan giira lwong TPC va diém QI trén phi 1é ¢4 rd phi vin khi bao
quan 6 nhiét do 19 £ 1°C

Chi-Square Tests

Asymp. Exact Exact
Value  df . ) . . . :
Sig. (2-sided)  Sig. (2-sided)  Sig. (1-sided)

Pearson Chi-Square 13.765a 1 0
Continuity Correctionb 10,876 1 0,001
Likelihood Ratio 17,493 1 0
Fisher's Exact Test 0 0
Linear-by-Linear
Association 13,235 1 0
N of Valid Cases 26

a 2 cells (50.0%) have expected count less than 5. The minimum expected count is 4.50.

b Computed only for a 2x2 table
Phu luc 3.57. Twong quan giira lwong TPC va ham lwong TVB-N trén phi I ca rd phi vin
khi bdo quan & nhiét do 25+ 1°C

Chi-Square Tests

Asymp. Exact Exact
Value  df , . . . . .
Sig. (2-sided)  Sig.(2-sided)  Sig.(1-sided)
Pearson Chi-Square 18.48%9a 1 0
Continuity Correctionb 14,924 1 0
Likelihood Ratio 22,089 1 0

Fisher's Exact Test 0 0
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Linear-by-Linear
Association 17,778 1 0
N of Valid Cases 26

a 2 cells (50.0%) have expected count less than 5. The minimum expected count is 3.08.

b Computed only for a 2x2 table

Phu luc 3.58. Twong quan giira lwong TPC va diém QI trén phi I1é ¢4 rd phi vin khi bao
quan ¢ nhi¢t do 25+ 1°C
Chi-Square Tests

Asymp. Exact Exact
Value df . . . . . .
Sig. (2-sided)  Sig. (2-sided)  Sig. (1-sided)

Pearson Chi-Square 9.905a 1 0,002
Continuity Correctionb 7,404 1 0,007
Likelihood Ratio 12,975 1 0
Fisher's Exact Test 0,002 0,002
Linear-by-Linear
Association 9,524 1 0,002
N of Valid Cases 26

a 2 cells (50.0%) have expected count less than 5. The minimum expected count is 3.69.

b Computed only for a 2x2 table

Phu luc 3.59. Twong quan giira lwrong TPC va ham lwgng TVB-N trén phi I ca rd phi vin
khi bdo quan & nhiét do 29 + 1°C
Chi-Square Tests

Asymp. Exact Exact
Value df . ) . . : .
Sig. (2-sided)  Sig. (2-sided)  Sig. (1-sided)

Pearson Chi-Square 6.118a 1 0,013
Continuity Correctionb 4,108 1 0,043
Likelihood Ratio 8,588 1 0,003
Fisher's Exact Test 0,023 0,016
Linear-by-Linear
Association 5,882 1 0,015
N of Valid Cases 26

a 1 cells (25.0%) have expected count less than 5. The minimum expected count is 2.77.
b Computed only for a 2x2 table
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Phu luc 3.60. Twong quan giira lwong TPC va diém QI trén phi I1é ¢4 rd phi vin khi bao
quan ¢ nhi¢t do 29 + 1°C
Chi-Square Tests

Asymp. Exact Exact
Value df  Sig. (2-sided) Sig. (2-sided) Sig. (1-sided)
Pearson Chi-Square 1.507a 1 0,22
Continuity Correctionb 0,317 1 0,574
Likelihood Ratio 2,376 1 0,123
Fisher's Exact Test 0,529 0,314
Linear-by-Linear
Association 1,449 1 0,229
N of Valid Cases 26

a 2 cells (50.0%) have expected count less than 5. The minimum expected count is .92.

b Computed only for a 2x2 table
Phu luc 3.61. Twong quan giira lwgng TPC va ham hrgng TVB-N trén phi 1¢ ¢4 rd phi van
khi bdo quan ¢ nhiét d¢ moi truwdng xung quanh 30-33,5°C

Chi-Square Tests

Value
Pearson Chi-Square .a
N of Valid Cases 26

a No statistics are computed because TVBN is a

constant.
Phu luc 3.62. Twong quan giira lwgng TPC va diém QI trén phi 1é ¢4 rd phi vin khi bao
quan ¢ nhi¢t d) méi trwomg xung quanh 30-33,5°C

Chi-Square Tests

Asymp. Exact Exact
Value df , . . : . .
Sig. (2-sided)  Sig. (2-sided)  Sig. (1-sided)

Pearson Chi-Square 2.751a 1 0,097
Continuity Correctionb 1,254 1 0,263
Likelihood Ratio 4,186 1 0,041
Fisher's Exact Test 0,281 0,13
Linear-by-Linear
Association 2,646 1 0,104
N of Valid Cases 26

a 2 cells (50.0%) have expected count less than 5. The minimum expected count is 1.54.

b Computed only for a 2x2 table
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1+£1°C 4 +1°C 9+1°C 15+ 1°C 19+ 1°C 25+ 1°C 29 £1°C 30-33,5°C
Gio | Fitted | Gio | Fitted | Gio | Fitted | Gio | Fitted | Gi¢' | Fitted | Gio' | Fitted | Gi¢' | Fitted | Gio' | Fitted
0 5.5 0 5.57 0 5.09 0 5.08 0 5.46 0 5.69 0 5.9 0 5.58
6.24 | 5.52 4.8 5.58 3.84 5.16 2.38 5.12 1.6 552 | 1.2 | 594 | 048 591 032 | 5.65
12.48 | 5.53 9.6 5.59 7.68 5.23 4.76 517 | 3.2 559 | 24 | 6.18 | 0.96 591 0.64 | 5.72
18.72 | 5.55 | 144 | 5.61 11.52 | 5.31 7.14 5.23 4.8 567 | 3.6 | 643 | 144 591 0.96 5.8
2496 | 5.58 | 19.2 | 5.62 | 1536 | 5.38 9.52 53 6.4 576 | 48 | 6.68 | 192 591 1.28 | 5.88
31.2 5.61 24 5.65 19.2 5.47 11.9 5.37 8 5.85 6 6.93 24 591 1.6 5.98
3744 | 5.64 | 28.8 | 5.68 | 23.04 | 555 | 1428 | 5.45 9.6 595 | 7.2 | 7.18 | 2.88 591 1.92 | 6.08
43.68 | 5.67 | 33.6 | 571 | 2688 | 5.64 | 16.66 | 554 | 112 | 6.05 | 84 | 742 | 3.36 591 224 | 6.19
4992 | 571 | 384 | 576 | 30.72 | 573 | 19.04 | 5.63 | 128 | 6.16 | 9.6 | 7.67 | 3.84 591 2.56 6.3
56.16 | 5.76 | 432 | 581 | 3456 | 582 | 2142 | 573 | 144 | 6.28 |10.8| 7.92 | 4.32 5.92 2.88 | 6.42
624 | 5.8l 48 5.88 38.4 591 23.8 5.84 16 6.39 12 | 8.16 4.8 5.92 3.2 6.54
68.64 | 5.86 | 52.8 | 595 | 4224 6 26.18 | 595 | 17.6 | 6.51 |13.2| 841 | 5.28 5.93 3.52 | 6.67
74.88 | 592 | 57.6 | 6.04 | 46.08 6.1 2856 | 6.07 | 192 | 6.64 |144 | 8.65 | 5.76 5.94 3.84 6.8
81.12 | 598 | 624 | 6.13 | 4992 | 6.19 | 3094 | 6.19 | 20.8 | 6.76 |15.6| 8.89 | 6.24 5.95 4.16 | 693
87.36 | 6.05 | 67.2 | 6.24 | 53.76 | 6.29 | 3332 | 631 | 224 | 6.89 |16.8| 9.12 | 6.72 596 | 448 | 7.06
93.6 | 6.13 72 6.35 57.6 6.39 35.7 6.44 24 7.02 18 | 9.33 7.2 5.98 4.8 7.2
99.84 | 6.2 76.8 | 6.47 | 6144 | 649 | 38.08 | 657 | 25.6 | 7.5 |19.2] 9.53 | 7.68 6 512 | 7.34
106.08 | 6.28 | 81.6 6.6 65.28 | 6.58 | 4046 | 6.71 | 27.2 | 7.28 |204| 9.71 | 8.16 6.03 544 | 748
11232} 637 | 8.4 | 6.73 | 69.12 | 6.68 | 4284 | 684 | 288 | 741 |21.6| 9.85 | 8.64 6.07 576 | 7.63
11856 | 645 | 91.2 | 6.86 | 7296 | 6.78 | 4522 | 698 | 304 | 7.54 |22.8| 9.96 | 9.12 6.12 6.08 | 7.77
124.8 | 6.54 96 7 76.8 6.88 47.6 7.12 32 7.67 | 24 | 10.04 | 9.6 6.17 6.4 7.91
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131.04 | 6.63 | 100.8 | 7.14 | 80.64 | 698 | 4998 | 7.26 | 33.6 7.8 252 10.09 | 10.08 | 6.24 6.72 | 8.06
137.28 | 6.72 | 1056 | 7.29 | 8448 | 7.08 | 5236 | 7.41 | 352 | 7.93 |264 | 10.12 | 10.56 | 6.32 7.04 8.2
14352 | 6.82 | 1104 | 743 | 8832 | 7.18 | 5474 | 7.55 | 36.8 | 8.06 |27.6| 10.14 | 11.04 6.4 7.36 | 8.35
149.76 | 691 | 1152 | 7.58 | 92.16 | 7.28 | 57.12 | 7.69 | 384 | 8.19 |28.8| 10.15 | 11.52 6.5 7.68 | 8.49
156 7.01 120 | 7.72 96 7.39 59.5 7.84 40 8.32 30 | 10.16 12 6.6 8 8.64
16224 | 7.11 | 1248 | 7.87 | 99.84 | 749 | 6188 | 798 | 41.6 | 845 |31.2| 10.16 | 1248 | 6.71 832 | 8.78
16848 | 7.21 | 129.6 | 8.01 | 103.68 | 7.59 | 64.26 | 8.12 | 43.2 | 857 |324 | 10.16 | 1296 | 6.83 8.64 | 8.93
17472 | 7.31 | 1344 | 8.16 | 107.52 | 7.69 | 66.64 | 827 | 448 | 8.69 |33.6| 10.17 | 13.44 | 6.95 896 | 9.07
18096 | 741 | 1392 | 83 | 11136 | 7.79 | 69.02 | 841 | 464 | 8.81 |34.8| 10.17 | 13.92 | 7.08 9.28 | 9.22
187.2 | 7.51 144 844 | 1152 | 7.89 71.4 8.55 48 8.92 36 | 10.17 | 144 7.2 9.6 9.36
19344 | 7.61 | 148.8 | 8.58 | 119.04 | 7.99 | 73.78 | 8.69 | 49.6 | 9.02 |37.2| 10.17 | 14.88 | 7.33 9.92 9.5
199.68 | 7.71 | 153.6 | 8.71 | 122.88 | 8.09 | 76.16 | 883 | 51.2 | 9.12 |38.4 | 10.17 | 1536 | 7.47 | 10.24 | 9.64
20592 | 7.82 | 1584 | 8.84 | 126.72 | 8.19 | 7854 | 896 | 52.8 92 139.6] 10.17 | 15.84 7.6 10.56 | 9.78
212,16 | 792 | 163.2 | 8.96 | 130.56 | 8.29 | 8092 | 9.09 | 544 | 9.28 |40.8| 10.17 | 1632 | 7.73 | 10.88 | 9.91
2184 | 8.02 168 9.07 | 1344 | 839 83.3 9.21 56 934 | 42 | 10.17 | 16.8 7.86 11.2 | 10.05
224.64 | 8.12 | 172.8 | 9.16 | 13824 | 849 | 85.68 | 932 | 57.6 | 9.39 432 10.17 | 17.28 | 798 | 11.52 | 10.17
230.88 | 8.22 | 177.6 | 9.25 | 142.08 | 8.59 | 88.06 | 9.43 | 59.2 | 944 |444 | 10.17 | 17.76 | 811 | 11.84 | 10.3
237.12 | 832 | 1824 | 932 | 14592 | 8.69 | 90.44 | 953 | 60.8 | 947 |45.6| 10.17 | 18.24 | 822 | 12.16 | 10.42
24336 | 843 | 187.2 | 9.38 | 149.76 | 8.79 | 92.82 | 9.62 | 624 9.5 146.8| 10.17 | 18.72 | 832 | 12.48 | 10.53
249.6 | 8.53 192 942 | 153.6 | 8.88 95.2 9.69 64 952 | 48 | 10.17 | 19.2 8.41 12.8 | 10.63
255.84 | 8.63 | 196.8 | 945 | 15744 | 898 | 9758 | 9.76 | 65.6 | 9.53 |49.2| 10.17 | 19.68 | 849 | 13.12 | 10.72
262.08 | 8.73 | 201.6 | 9.48 | 161.28 | 9.07 | 9996 | 9.81 | 67.2 | 9.54 |50.4 | 10.17 | 20.16 | 854 | 13.44 | 10.81
268.32 | 8.83 | 2064 | 95 |165.12 | 9.17 | 10234 | 986 | 68.8 | 9.55 |51.6| 10.17 | 20.64 | 858 | 13.76 | 10.89
27456 | 892 | 211.2 | 9.51 | 16896 | 9.26 | 104.72 | 9.89 | 704 | 9.56 |52.8| 10.17 | 21.12 | 8.61 | 14.08 | 10.95
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280.8 | 9.02 | 216 | 9.52 | 172.8 | 935 | 107.1 | 9.92 72 956 | 54 | 10.17 | 21.6 8.63 144 | 11.01
287.04 | 9.12 | 220.8 | 9.53 | 176.64 | 9.44 | 10948 | 994 | 73.6 | 9.56 |55.2 | 10.17 | 22.08 | 8.64 | 14.72 | 11.06
293.28 | 9.21 | 225.6 | 9.53 | 180.48 | 9.53 | 111.86 | 9.96 | 752 | 9.57 |56.4 | 10.17 | 22.56 | 8.65 | 15.04 | 11.1
299.52 | 9.3 | 2304 | 9.53 | 18432 | 9.61 | 11424 | 997 | 76.8 | 9.57 |57.6| 10.17 | 23.04 | 8.65 | 1536 | 11.13
312 948 | 240 | 9.54 192 9.77 119 9.99 80 957 | 60 | 10.17 | 24 8.66 16 11.18
Phu luc 3.64. Mat dd Pseudomonas spp. ciia phi I1é ¢4 ré phi vin dy doin theo mé hinh so cip
1+1°C 4+1°C 9+ 1°C 15+ 1°C 19 +£1°C 25+ 1°C 29 £1°C 30-33,5°C
Gio | Fitted | Gio | Fitted | Gio | Fitted | Gio | Fitted | Gio' | Fitted | Gio | Fitted | Gio | Fitted | Gio | Fitted
0 3.87 0 4.18 0 4.24 0 4.22 0 4.13 0 4.17 0 431 0 4.08
6.24 3.87 4.8 4.2 3.84 4.25 2.38 4.23 1.6 414 | 1.2 | 439 | 048 | 432 | 032 | 4.16
12.48 | 3.87 9.6 4.23 7.68 4.26 4.76 4.25 3.2 415 | 24 | 462 | 096 | 433 0.64 | 4.26
18.72 | 3.87 | 144 | 427 | 11.52 | 4.28 7.14 428 | 4.8 416 | 3.6 | 484 | 144 | 435 096 | 4.37
2496 | 3.87 | 19.2 | 431 | 1536 4.3 9.52 432 | 64 417 | 48 | 5.07 | 1.92 | 437 1.28 4.5
31.2 3.87 24 4.35 19.2 4.33 11.9 4.37 8 4.19 6 5.29 24 4.4 1.6 4.63
3744 | 3.87 | 28.8 | 441 | 23.04 | 436 | 1428 | 443 9.6 423 | 72 | 552 | 2.88 | 4.43 1.92 | 4.78
43.68 | 3.87 | 33.6 | 447 | 26.88 4.4 16.66 4.5 112 | 427 | 84 | 574 | 336 | 448 | 224 | 49
4992 | 3.87 | 384 | 453 | 30.72 | 444 | 19.04 | 459 | 128 | 433 | 9.6 | 597 | 3.84 | 453 2.56 5.1
56.16 | 3.87 | 432 | 4.61 | 34.56 4.5 21.42 4.7 14.4 4.4 10.8 | 6.19 | 4.32 4.6 2.88 | 5.28
62.4 3.87 48 4.69 38.4 4.56 23.8 4.83 16 4.5 12 | 6.4l 4.8 4.68 3.2 5.45
68.64 | 3.87 | 52.8 | 478 | 4224 | 4.63 | 26.18 | 497 | 17.6 | 461 |132 | 6.62 | 528 | 476 | 3.52 | 5.64
74.88 | 3.87 | 57.6 | 487 | 46.08 | 4.71 | 2856 | 5.13 | 192 | 475 |144 | 682 | 576 | 486 | 3.84 | 5.82
81.12 | 3.87 | 624 | 497 | 4992 | 479 | 30.94 5.3 20.8 | 491 | 156 | 7.01 | 6.24 | 497 | 4.16 | 6.01
87.36 | 3.87 | 672 | 5.08 | 53.76 | 489 | 3332 | 548 | 224 | 508 |16.8| 7.17 | 6.72 509 | 448 | 6.21
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93.6 3.88 72 5.19 57.6 4.99 35.7 5.67 24 5.26 18 7.3 7.2 5.21 4.8 6.4
99.84 | 3.88 | 76.8 53 61.44 5.1 38.08 | 5.86 | 25.6 | 546 |19.2| 739 | 7.68 5.34 512 | 6.59
106.08 | 3.89 | 81.6 | 542 | 6528 | 521 | 4046 | 6.06 | 27.2 | 5.66 |204 | 745 | 8.16 5.48 544 | 6.79
11232 | 391 | 864 | 554 | 69.12 | 533 | 4284 | 6.26 | 28.8 | 5.87 |21.6 | 748 | 8.64 5.62 5776 | 6.98
11856 | 394 | 912 | 5.67 | 7296 | 545 | 4522 | 647 | 304 | 6.08 | 228 | 7.5 9.12 576 | 6.08 | 7.17
124.8 | 3.99 96 5.79 76.8 5.58 47.6 6.67 32 6.3 24 | 7.51 9.6 5.9 6.4 7.36
131.04 | 4.07 | 100.8 | 592 | 80.64 | 571 | 4998 | 6.88 | 33.6 | 6.51 |252 | 7.51 |10.08 | 6.04 | 6.72 | 7.55
13728 | 4.18 | 105.6 | 6.05 | 84.48 | 584 | 5236 | 7.08 | 352 | 6.73 |264 | 7.51 | 10.56 | 6.19 7.04 | 7.73
143.52 | 434 | 1104 | 6.18 | 88.32 | 597 | 54.74 | 727 | 36.8 | 694 |27.6 | 7.52 | 11.04 | 6.33 7.36 7.9
149.76 | 4.54 | 1152 | 631 | 92.16 | 6.11 | 57.12 | 7.46 | 384 | 7.15 |28.8 | 7.52 | 11.52 | 6.47 7.68 | 8.06

156 4.79 120 | 6.44 96 6.24 59.5 7.63 40 7.36 30 | 7.52 12 6.61 8 8.2
16224 | 5.08 | 1248 | 6.58 | 99.84 | 638 | 61.88 | 7.78 | 41.6 | 7.56 |31.2 | 7.52 | 1248 | 6.74 832 | 8.32
16848 | 54 | 129.6 | 6.71 | 103.68 | 6.52 | 64.26 | 791 | 432 | 7.75 |324 | 7.52 | 1296 | 6.86 8.64 | 8.43
17472 | 5.73 | 1344 | 6.85 | 107.52 | 6.66 | 66.64 | 8.0l | 448 | 793 |33.6 | 7.52 | 1344 | 6.97 896 | 8.51
18096 | 6.07 | 139.2 | 698 | 111.36 | 6.79 | 69.02 | 8.08 | 464 | 8.08 |34.8 | 7.52 | 1392 | 7.06 | 9.28 | 857
187.2 | 6.42 144 | 7.11 1152 | 6.93 71.4 8.12 48 8.21 36 | 752 | 144 7.13 9.6 8.62
193.44 | 6.76 | 148.8 | 7.24 | 119.04 | 7.07 | 73.78 | 8.15 | 49.6 | 831 |37.2| 7.52 | 1488 | 7.18 992 | 8.65
199.68 | 7.08 | 153.6 | 7.38 | 12288 | 7.2 76.16 | 817 | 51.2 | 838 |384 | 7.52 | 1536 | 7.22 | 10.24 | 8.67
20592 | 736 | 1584 | 7.51 | 126.72 | 734 | 7854 | 818 | 52.8 | 844 |39.6 | 7.52 | 1584 | 724 | 10.56 | 8.68
212.16 | 7.57 | 163.2 | 7.64 | 130.56 | 7.47 | 80.92 | 819 | 544 | 847 |40.8 | 7.52 | 1632 | 7.26 | 10.88 | 8.69
2184 7.7 168 7.76 | 1344 7.6 83.3 8.2 56 8.49 42 | 7.52 | 16.8 7.27 11.2 8.7
22464 | 7776 | 172.8 | 7.88 | 138.24 | 7.72 | 85.68 8.2 57.6 | 851 |432 | 7.52 | 17.28 | 7.28 | 11.52 | &7
230.88 | 7.79 | 177.6 8 142.08 | 7.85 | 88.06 8.2 59.2 | 852 444 7.52 | 17.76 | 728 | 11.84 | 8.71
237.12 | 7.8 | 1824 | 8.12 | 14592 | 7.96 | 90.44 8.2 60.8 | 852 |45.6 | 7.52 | 1824 | 7.28 | 12.16 | 8.71
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24336 | 7.81 | 187.2 | 823 | 149.76 | 8.07 | 92.82 8.2 624 | 853 |46.8 | 7.52 | 18.72 | 7.28 | 1248 | 8.71
249.6 | 7.81 192 833 | 153.6 | 817 95.2 8.2 64 8.53 48 | 7.52 | 19.2 7.28 12.8 | 871
255.84 | 7.81 | 196.8 | 8.42 | 157.44 | 826 | 97.58 8.2 65.6 | 853 [49.2 | 7.52 | 19.68 | 7.28 | 13.12 | 8.71
262.08 | 7.81 | 201.6 | 85 | 161.28 | 833 | 99.96 8.2 67.2 | 853 |504 | 7.52 |20.16 | 7.29 | 1344 | 8.71
26832 | 7.81 | 2064 | 858 | 165.12 | 8.4 | 10234 | 8.2 68.8 | 853 |51.6 | 7.52 |20.64 | 729 | 13.76 | 8.71
27456 | 7.81 | 211.2 | 8.64 | 16896 | 846 | 104.72 | 8.2 704 | 853 |52.8 | 7.52 | 21.12 | 729 | 14.08 | 8.71
280.8 | 7.81 216 8.7 172.8 8.5 107.1 8.2 72 8.53 54 | 752 | 21.6 7.29 144 | 871
287.04 | 7.81 | 220.8 | 874 | 176.64 | 854 | 10948 | 8.2 73.6 | 853 |552 | 7.52 |22.08 | 729 |14.72 | 8.71
293.28 | 7.81 | 225.6 | 8.78 | 180.48 | 857 | 111.86 | 8.2 752 | 853 |56.4 | 7.52 | 2256 | 729 | 15.04 | 8.71
299.52 | 7.81 | 2304 | 881 | 184.32 | 859 | 11424 | 8.2 76.8 | 853 |57.6 | 7.52 |23.04 | 729 | 1536 | 8.71

312 7.81 240 8.85 192 8.62 119 8.2 80 8.53 60 | 7.52 24 7.29 16 8.71
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Phu luc 3.65. Két qua thong ké hwogng TPC trén phi 1@ c4 ré phi van khi bao quéan

& nhiét @ bién dong 1

ANOVA
Sum of Squares df Mean Square F Sig.
Between Groups 142.044 7 20.292 54.12 0
Within Groups 8.249 22 0.375
Total 150.293 29

Log TPC (Tuckey HSD*)

Thoi gian N Subset for alpha = 0.05
1 2 3
0 9 5.3373
32 3 5.9248
54 3 6.9177
70 3 8.5282
102 3 9.3121
118 3 9.5744
150 3 10.0406  10.0406
168 3 11.525
Sig. 0.054 0.072 0.081

Phu luc 3.66. Két qua thong ké hwogng TPC trén phi 1€ c4 ré phi van khi bao quan
& nhiét o bién dong 2

ANOVA
Sum of Squares  df  Mean Square F Sig.
Between Groups 124.939 8 15.617 39.234 0
Within Groups 9.553 24 0.398
Total 134.492 32

Log TPC (Tuckey HSD*)

Thoi gian N Subset for alpha = 0.05
1 2 3 4 5
0 9 5.34
22 3 5.61
78 3 6.54 6.5449
50 3 7.4537 7.4537
94 3 8.3655 8.3655
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122 3 9.0872 9.0872

150 3 9.297 9.297
166 3 9.8668 9.8668
168 3 10.8261
Sig. 0.31 0.661 0.062 0.108 0.096

Phu luc 3.67. Két qua thong ké lwong TPC khi bao quén phi 1é ca rd phi van & diéu

kién thye té chudi cung tng

ANOVA
Sum of Squares df  Mean Square F Sig.
Between Groups 80.676 8 10.085 99.751 0
Within Groups 0.91 9 0.101
Total 81.586 17

Log TPC (Tuckey HSD*)

Subset for alpha = 0.05

Thoi gian N

1 2 3 4
0 2 5.4462
22 2 6.2416
50 2 9.3735
78 2 99112 99112
94 2 10.5134  10.5134 10.5134
122 2 10.9592  10.9592
150 2 11.0947 11.0947
166 2 11.1569 11.1569
168 2 11.6778

Sig. 0.338 0.083 0.053 0.075




