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LOI CAM POAN

To1 xin cam doan day la cong trinh do t61 thuc hién. Cac sb lieu, két qua trong

luan an 1a trung thuc va chua dugc cong bo trong bat ky cong trinh nao khac.
To1 xin chiu hoan toan trach nhiém vé nhiing 101 cam doan cua minh.
Tac gia luan an
/ //// L/

Pham Viét Nam



LOI CAM ON

Dé hoan thanh lun 4n nay t6i xin giri 1o tri An dén Ban Giam hiéu Truong
Pai hoc Nha Trang, Ban 1anh dao Khoa Cong nghé¢ Thuc phém, Trung tdm Thi
nghiém Thuc hanh, Phong Pao tao Sau dai hoc di tao diéu kién cho t6i trong qua
trinh thuc hién luan an.

T6i Xin gui 1oi cam on dén Ban Giam hiéu Truong Pai hoc Coéng nghiép
Thuc pham TP.HCM, Ban Lanh dao Khoa Thuy san da tao diéu kién, giup d& toi
trong qua trinh hoc tap, thuc hién luan an.

T6i xin gui 10i cam on chan thanh dén PGS.TS. Trang Si Trung va PGS.TS.
Nguyén Vin Hoa di tan tinh hudng dan, giup d5, truyén dat kién thirc, kinh nghiém
cho t6i trong suét qua trinh hoc tap va nghién ciru

T6i xin gt 16i cam on chan thanh dén GS. Willem F. Stevens di ludn tan
tinh gitip d&, hudng dan, dong vién khich 1¢ va danh nhiéu thoi gian Trao do6i vé
chuyén mon vdi téi trong qua trinh thyc hién luan an.

T6i xin guri 101 cam on dén TS. Tran V§ Hich, TS. Pinh Van Khuong, TS.
Hoang Ngoc Cuong, TS. Nguyén Cong Minh, TS. Nguyén Vin Ting, ThS. Pham
Thi Pan Phuong, cac can bd k¥ thuét ctia Trung tam Thi nghiém Thyc hanh Truong
Pai hoc Nha Trang, Trudng Pai hoc Cong nghiép Thuc pham TP.HCM, Ban Léanh
dao Cong ty C6 phan Nam Viét — An Giang, cic em hoc vién cao hoc khéa 2015 —
2017, 2016 — 2018, cac em sinh vién khéa K5, K6, K7, K8 - Khoa Thuy san da
doéng hanh giup d&, dong vién, khich 1é va chia s& cho t6i nhiéu kinh nghiém trong
qua trinh hoc tap, nghién ctru.

Toi1 xin gui 101 cam on dén gia dinh, ban be, déng nghi¢p da luon dong vién,
gitip d&, chia sé moi kho khin dé luan an duoc hoan thanh.

Mot 1an nita, xin chan thanh cam on!

Khanh Hoa, ngay 12 thang 08 nam 2021

Tac gia luan an
/ﬂ//// P

Pham Viét Nam



DANH MUC KY HIEU, CHU VIET TAT

Tir viét tat Tiéng Anh Tiéng Viét

AOAC Association of Official Hiép hoi cac nha hoa phan tich
Analytical Chemists chinh théng

ANOVA Analysis of Variance Phan tich phuong sai

HA Hydroxyapatite Hydroxyapatite

FPH Fish Protein Hydrolysate Dich protein thiy phan ca

DH Degree Hydrolysis Do thuy phan

NR Nitrogen Recovery Hiéu suat thu hoi nito

HPLC High  Performance  Liquid Sic ky l6ng hiéu ning cao
Chromatography

GPC Gel Permeation Chromatography  Sic ky tham thau gel

wt.% Weight percentage Phan trim theo khéi lugng

Nd Not detected Khong phat hién

JCPDS 09-0432 Ky hiéu mau HA chuan

NT Nghiém thtrc

FT-IR Fourier Transform Infrared Quang phd hong ngoai

SEM Scanning Electron Microscope Kinh hién vi dién tir quét

TEM Transmission Electron Kinh hién vi dién tir truyén qua
Microscopy

XPS X-ray Photoelectron  Phé ké quang dién tir tia X
Spectroscopy

XRF X-Ray Fluorescence Huynh quang tia X

XRD X-ray diffraction Nhiéu xa tia X

BET Brunauer—-Emmett—Teller Brunauer—Emmett—Teller

ICP-MS Inductively coupled plasma mass Hé théng khdi phd plasma ghép
spectrometry cap cam ung

PL Postlarvae T6m hau 4u tring

AA Amino Acid Axit amin

DO Dissoved Oxygen Nong d6 6xi hoa tan trong nudc




TOM TAT NHUNG PONG GOP MOI CUA LUAN AN

Tén luin an: Nghién ciru thu nhan dich protein thity phan va hydroxyapatite tir phé

lidu ca Tra, dinh hudng img dung trong thirc an nudi tdm thé chén tring.

Nganh: Cong nghé ché bién thity san. ~ Ma s6: 9540105.  Khoa: 2015 - 2019

Nghién ciru sinh: Pham Viét Nam

Ngudi hwéng din: 1. PGS.TS. Trang Si Trung

2. PGS.TS. Nguyén Vin Hoa

Co sé dao tao: Truong Pai hoc Nha Trang

Nhirng déng gop méi cia luan an:

1. Luan an di cong bd so liéu vé thanh phan héa hoc ciia ngudn phé lidu ca Tra
(Pangasius hypophthalmus) tai nha may ché bién thiy san Nam Viét thudc tinh An
Giang, 1am co sé khoa hoc cho cac nghién ciru tiép theo.

2. Luan an d xay dung dugc quy trinh thu nhan cac san pham gi4 tri gia ting gdm
dich protein thuy phan, hydroxyapatite, lipit tho tir phé liéu ca Tra. Khi st dung
alcalase, san pham dich protein thiiy phan thu duoc c¢6 d6 thuy phan (DH) gan 35%,
v6i hon 70% khdi lwong phan tir ciia dich thay phan < 1000 Da, ¢6 ham luong dam
tong 11,7%, ham luong lipit tong 10,8%. Khi st dung enzym alcalase va lipase, san
pham dich thiy phan thu nhan c6 ham luong dam tong 33,2%, ham luong lipit tong
1,93%, ham lugng dam axit amin 420,16 mg/g protein. Hydroxyapatite (HA) thu nhan
tir xwong cé bang phuong phap xtr 1y nhiét c6 kich thudc 50 — 70 nm, ty 16 ham luong
nguyén t6 Ca/P 1a 1,83, dién tich b& mat cua hat 2,87 m%g, thé tich 15 xép 0,02 m*/g,
kich thudc 16 x0p trung binh 1,2 nm va ham luong kim loai niang (Pb, Hg, Cd) khong
phat hién. Pay 1a cach tiép can méi nham st dung toan bd ngudn phé lidu ca Tra dé
san xuat cac san pham co gia tri cao, dong thoi huéng dén quy trinh san xuat “khong-
chét-thai”.

3. Luan an d3 budc dau thir nghiém bd sung hdn hop dich protein thiy phan va
hydroxyapatite vao thirc n tom giai doan 20 — 55 ngay tudi. Két qua nghién ciru cho
thdy, khi bo sung 5% hdn hop vao thirc dn, tom ting trudng 123,5% vé khéi luong va
112% vé chiéu dai so v&i khi khong bo sung. Viéc bod sung hdn hop nay khong anh
hudng dén maéi truong nude nudi tom. Pay 1a co so dé ing dung hdn hop dich protein

thiy phan va hydroxyapatite vao thirc an tom.
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PHAN MO PAU

Ca Tra (Pangasius hypophthalmus) 1a mét trong hai san phim thily san xuét
khau chu lyc cua Viét Nam. Téng dién tich nudi ca Tra cua Viét Nam tang nhanh tu
nam 2015 la 5.500 ha 1én 7.127 ha nam 2019 tuong ung vai san lugng ca Tra thu
hoach dat 1 triéu tan tang 1én 1,52 triéu tan. Téng gia tri xuét khau tang to 1,57 ty
USD nim 2015 Ién dat 2 ty USD niam 2019, déng gop 23,26% vao gia tri xuit khau
ciia nganh Thay san [14]. Hau hét cac san pham ca Tra xuat khau duéi dang ca Tra
phi-1¢ dong lanh. Tuy nhién, khéi lugng ca Tra phi-1é chi chiém khoang 40%, do d6
khoang 60% 1a phé liéu ca gom dau, vay, khung xuong, ndi tang, da, thit vun
[86,93,103,138]. Pay la ngudn phé liéu khong 10, rat c6 tiém ning dé san xuét cac gia
pham gia tri gia ting nhung néu khong c6 cach giai quyét phu hop thi s& gay lang phi
tai nguyén va 6 nhiém moi truong.

O nudc ta hién nay, phé liéu ca Tra 16n thai ra tir cac dy chuyén ché bién ca
Tra phi-lé dong lanh tai cic nha may ché bién ca Tra phi-1é dong lanh tai mot sé tinh
thudc Pong bang séng Ciru Long, nhu: Nam Viét, Vinh Hoan, Hing Ca.. chu yéu van
dugc dung dé san xuat bot ca voi cong nghé don gian nhu héap, sy va nghién. San
pham nay thuong ding 1am thirc dn chin nudi c6 gi tri kinh té va chét lugng thap.

Trong khi d6, phé liéu ca c6 chira nhiéu hop chat ¢ gia tri dinh dudng va kinh
té cao nhu protein, khoang, lipit,.... [35,39,58,74,86]. Cac hop chit nay c6 thé duoc
ding dé san xuat ra cac san pham thirc an c6 gia tri kinh té cao dung trong chin nudi,
tham chi c6 thé st dung lam thuc phadm cho con nguoi [86,103,138]. Do do, viéc
nghién ctru thu nhan cac hop chat c6 gia tri gia ting tir phé liéu ca Tra 13 rit can thiét.

Céc tai liéu di cong bd cho thay cac hop chat sinh hoc (dich thity phan protein,
lipit, axit amin, khoang...) c6 thé duoc thu nhan tir phé liéu ca chii yéu bang hai cach
chinh d¢6 1a phuong phap dung cac tac nhan hoéa hoc [35,49,58,77,99,154] va phuong
phap str dung tac nhan sinh hoc [74,128,136,144].

Mic du da cé nhiéu cong trinh nghién ctru thu nhan cac hop chét ¢ hoat tinh
sinh hoc tir phé liéu c4 bang phuong phap khac nhau. Tuy viy, cac cong trinh nay
thuong chi str dung mot phan trong phé liéu ca dé thu nhan cac san pham gia tri gia
tang. Cu thé, mot sb tac gia tap trung thu nhan dich thiiy phan protein va lipit tir phan
hita co cua phé liéu ca ma bo qua phan khoang chat (chi yéu hydroxyapatite, HA) tir



phan xuong ca [68,77,119,157]. Nguoc lai, mot sb tic gia chi thu nhan HA tir xwong
c4 [48,79,140,155], bo qua phan protein va lipit c6 trong phé liéu c4. Viéc sir dung mot
phan phé liéu c4 vira giy lang phi tai nguyén, vira c¢6 kha ning giy 6 nhiém moi
truong hodc phat sinh chi phi xtr Iy cht thai.

Tir cac nhan dinh trén, tac gia dé xudt “Nghién civu thu nhén dich protein thiiy
phan va hydroxyapatite tiv phé liéu cd Tra, dinh hwéng ieng dung trong thirc din
Nudi t6m thé chan tring”. Dé tai dinh hudng thu nhan dong thoi cac san pham gia tri
gia ting nhu dich thuy phan protein, hydroxyapatite, lipit tir phé liéu ca Tra va thu
nghiém bd sung hdn hop dich protein thiy phan va HA vao thic in tdm thé chan
trang. Két qua ctia dé tai s& gop phan nang cao gié tri kinh té cta san pham cé Tra Viét
Nam, giam thiéu nguy co 6 nhiém mai truong, dong thoi cung cap thém ngudn dinh
dudng cho thurc an tom.

Muc tiéu nghién ctru tong quat:

Xay dung dugc quy trinh thu nhan dong thoi dich protein thiy phan,
hydroxyapatite va lipit tho tir phé liéu ca Tra sau phi-Ié bang enzyme alcalase va
lipase. Ung dung thir nghiém bo sung hdn hop dich protein thiy phan va
hydroxyapatite vao thtrc an tom giai doan 20 — 55 ngay tudi.

Muc tiéu nghién ciru cu thé:

bé dat duoc muc tiéu nghién cuu téng quat trén dé tai xac dinh cdc muc tiéu cu
thé nhu sau:

1. Nghién ctu xay dung dwoc quy trinh san xuat dich protein thuy phan tir phé
licu ca Tra bang phuong phap sinh hoc. San pham dich protein thiy phan c6 ham
lugng protein va ham lugng lipit dat TCVN-10325: 2014 dé ung dung bo sung vao
thirc dn tdm 20 — 55 ngay tudi.

2. Nghién cuu xay dung duoc quy trinh thu nhan hydroxyapatite (HA) tir xuwong
ca Tra bang phuong phap nhiét. San pham HA c6 kich thuéc nano, c6 d6 x6p va do
tinh khiét va pht hop 1am ngudn khoang bé sung vao thire an tom 20 — 55 ngay tudi.

3. Xac dinh duoc ham luong thich hop cia hon hop dich protein thiy phan va HA
bd sung vao thirc dn tom 20 — 55 ngay tudi trong diéu kién thir nghiém dé thuc day
nhanh qua trinh tang trudng cua tom.

Noi dung nghién ciru
Pé dat dugc 3 muc tiéu nghién ctru trén, ludn an tap trung nghién ctru 3 ndi dung:
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1. Nghién ctru xac dinh cac thong s thich hop cho qua trinh thiy phan phé liéu ca
Tra dat do thuy phan va hiéu suit thu hdi nito cao nhit theo 2 giai doan, gom: Giai
doan 1: nguyén liéu phé liéu c4 Tra, ham luong enzyme alcalase, nhiét do, thoi gian
thily phan va ndong d6 mudi bo sung. Giai doan 2: ham luong enzyme lipase va thoi
gian thuy phan.

2. Nghién ctu xac dinh cac théng sé thich hop cho quéa trinh thu nhin
hydroxyapatite c¢6 kich thudc nano tir xwong ca Tra gom: phuong phép tién xur 1y
nguyén liéu, nhiét do, thoi gian nung va toc d6 gia nhiét nung.

3. Thi nghiém xac dinh ham luwong hdén hop dich protein thiy phan va
hydroxyapatite thich hop bd sung vao thirc dn tom thé chan tring 20 — 55 ngay tudi dé
danh gia kha ndng tang trudng cua tom, tac dong ctia moi trudng nudi tdm so voi chi
st dung thtrc an tom thuong mai.

Pham vi nghién ciru:

Luan an nghién cuu thu nhan dich protein thuy phan, hydroxyapatite va lipit thd
tir phé liéu ca Tra bang enzyme alcalase va lipase. Ung dung thtr nghiém bo sung hén
hop dich protein thuy phéan va hydroxyapatite vao thirc an nuéi tom giai doan 20 — 55
ngay tudi.

Y nghia khoa hoc va thyec tién ciia Luén an:
- Y nghia khoa hoc:

Két qua nghién ciu cia Luan an cung cap thong tin vé thanh phan héa hoc cua
ngudn phé liéu c& Tra (Pangasius hypophthalmus) véi céc kich ¢& ca nguyén lidu khac
nhau. Ttr d6, luu chon quy trinh phd hop dé xt Iy phé liéu hiéu qua. Ngoai ra, Luan an
trinh bay quy trinh thu nhan déng thoi cac san pham gia tri gia ting gom dich protein
thuy phan, hydroxyapatite, lipit thd huéng dén quy trinh san xuit “khong-chat-thai”.
Két qua bude dau vé bo sung hdn hop dich protein thuy phan va hydroxyapatite vao
thire an tom giai doan 20 — 55 ngay tudi dé 1am co so khoa hoc cho céc nghién cau tiép
theo. Pay la tai liéu tham khao cho sinh vién, giang vién va cac can b nghién cau
khoa hoc vé huéng nghién cau lién quan.

- Y nghia thuc tién:

Viéc tan dung phé liéu ca Tra sau qua trinh ché bién dé thu nhan ddng thoi cac san
pham gia tri gia ting gdbm dich protein thay phan, hydroxyapatite, lipit thd hudng dén
quy trinh san xuat “khong-chat-thai” va tan dung bd sung hdn hop dich protein thay
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phan va hydroxyapatite vao thirc an tom giai doan 20 — 55 ngay tudi s& gép phan nang
cao gié tri kinh té cua san pham ca Tra Viét Nam, mang lai loi ich to 16n cho cac doanh
nghiép ché bién thuy san, dem lai hiéu qua kinh té cao, dong thoi 1am giam thiéu nguy
co 6 nhiém méi truong do ngudn phé pham gay ra. Ngoai ra, két qua nghién cau goi
mé cho san xuét va st dung hdn hop dich thuy phan va hydroxyapatite tir phé liéu ca

Tra bd sung vao thirc an nudi tom.



CHUONG 1. TONG QUAN

1.1.CaTra
1.1.1. Gié1i thiéu chung

Tén tiéng Anh: Shutchi Catfish

Tén khoa hoc: Pangasius hypophthalmus (Sauvage, 1878)
Tén thuong mai: Tra catfish

Bo ca nheo: Siluriformes

Ho ca Tra: Pangasiidae

Gidng ca Tra dau: Pangasianodon

Loai ca Tra: Pangasianodon hypophthalmus

Ca Tra la mot trong sb 11 loai thudc ho ca Tra (Pangasiidae) da duogc xac dinh

¢ séng Ctru Long.

Hinh 1.1. Ca Tra (Pangasius hypophthalmus).

1.1.2. Phan bb

Ca Tra phan bb cha yéu ¢ luu vuc song Mé Kéng, dic biét & 4 nuéc Lao,

Campuchia, Théi Lan va Viét Nam.

— O Viét Nam, ca Tra khong sinh san trong ao nudi va ngoai ty nhién. Ca Tra sinh

san & ving Campuchia, c& Tra bot theo dong nuéc sdng Mé Kéng vé Viét Nam. Hién

nay, Viét Nam di sinh san nhan tao thanh céng gidng ca Tra va da cung cap dugc nhu

cau vé giong cho nghé nudi ca Tra thuong pham.

— Ca trudng thanh chi thdy trong ao nudi, it gap trong tu nhién, do cé cd tap tinh

di cu nguoc dong sdng Mé Kong dé sinh séng va tim noi sinh san tu nhién. Khao sat



chu ky di cu cta c4 Tra ¢ dja phan Campuchia cho thdy ca nguoc dong tir thang 10
dén thang 5 va di cu vé ha luu tir thang 5 dén thang 9 hang nim.
1.1.3. Pic diém sinh hoc ciia ca Tra

Ca Tra la ca da tron, ca c0 than dai, dep ngang, lung xam den, bung hoi bac, miéng
rong, dau nho vira phai, mat trong di to, c¢6 2 rau dai; vay lung cao, ¢ mot gai ciing cd
rang cua; vay nguc c6 nganh, bung c6 8 tia phan nhanh, trong khi cac loai khac co 6 tia
[6]. C& Tra c6 thé song duoc trong diéu kién ao ti nudc dong, nhiéu chat hitu co, oxy hoa
tan thap, mat do nudi cao béi vi ca Tra c¢6 co quan hd hdp phu va con co6 thé ho hap bang
bong khi va da. Cé Tra co thé séng duoc & viing nude ¢6 ndong dd mudi 7 - 10%o vVa nudc
phén c6 pH > 5; ¢4 d& chét & nhiét d¢ thap < 15°C nhung chiu néng 1én dén 39°C.
1.1.4. Thanh phin héa hoc va dinh duéng ca Tra

Thanh phan héa hoc va dinh dudng cua ca Tra dugc trinh bay ¢ Bang 1.1. Thanh
phan hoa hoc ciia ca Tra chu yéu gém: nudc, protein, lipit, mudi v co, vitamin va phu
thudc vao giéng, lodi, gidi tinh... Ngoai ra, thanh phan hoa hoc con phu thude vao cac yéu
t6 nhu: thire dn, moi trudng song, kich ¢ ¢4 va cac dic tinh di truyén cling anh huong dén
thanh phan hoa hoc ciia ca nguyén liéu, dic biét 1a nguyén liéu ca nudi [2].

Bang 1.1. Thanh phan dinh dwéng cia ca Tra [2]

Thanh phan Gia tri

Ning luong cung cap/100g 124,52 cal
Ning luong cung cip tir chit béo 30,84 cal
Téng luong chat béo 3,42 ¢
Chét béo bdo hoa 1,64 g
Chét béo chua bdo hoa (c6 DHA, EPA) 1,78 g
Cholesterol 25,2 mg
Na 70,6 mg
Protein 23,429

Bang 1.1 cho thay rang ham luong protein trong ca Tra vao khoang 23,42%
tuong d6i cao. Trong thit ca Tra con chira nhiéu DHA, ham luong cholesterol rat thap
(0,025%) nén thit c4 Tra rat t6t cho ndo bo, tot cho sirc khoe nguoi tiéu dung.

Thanh phr:in khdi lugng cua ca Tra phu thudc vao loai, giéng, tudi tac, gidi tinh,

thirc an va khu vuc sinh song.



Bang 1.2. Thanh phan phin trim khéi lwgng ca Tra [2]

Bo phan Ham lwong (%)

Thit ca 33-38
Xuong, dau vay 27-42
Mo 15-24
Da 5-7

Ti 1é thanh phan khéi luong c4 Tra con thay dbi theo trong luong ca, ca cang
16n thi ti 1 thit cang nhiéu hon so véi cac thanh phan khac [2].
1.1.5. Tinh hinh nudi, ché bién va xuét khiu c4 Tra

O Viét Nam, Cé4 Tra duoc nudi chu yéu & cac tinh dong bang séng Ciru Long nhur
An Giang, Pong Thap, Can Tho, Bén Tre.

Tong dién tich nudi ca Tra clia Viét Nam tang nhanh tir nam 2015 14 5.500 ha 1én
7.127 ha nam 2019 tuong tmg v6i san luong ca Tra thu hoach dat 1 triéu tan ting 1én 1,52
tridu tan. Tong gia tri xuat khau ting tir 1,57 ty USD nam 2015 1én dat 2 ty USD nidm
2019, dong gbép 23,26% vao gia tri xuat khiu ciia nganh Thiy san [15]. Tai ving dong
bang song Ciru Long, cac tinh ¢ dién tich nuoi 16n dat san lugng ca Tra tang manh 1a Pong
Thép v6i 466,3 nghin tin, ting 6,0%, An Giang 261,6 nghin tin (+5,9%), Can Tho dat
174,2 nghin tin (+6,4%).
1.2. Phé lidu ca Tra
1.2.1. Pic diém

Ca Tra la mot trong hai san pham ché bién xuat khau chu luc cta nganh ché
bién thity san Viét Nam sau san pham tom. Nganh cong nghiép ché bién ca Tra phi-1é
dong lanh tao ra mdt luong 16n dau, xuong, md, ndi tang va da ca Tra. Phé liéu cua ca
Tra sau khi phi 18, bo da chiém khoang 60% so v&i nguyén liéu ca. Phé liéu ca c6 chua
ham lugng lipit cao khoang 14,6 — 17,5%. Theo udc tinh, néu san lugng ca Tra nguyén
lidu dat mot triéu tan/ndm thi cac doanh nghiép phai loai b hon 600.000 tan phé liéu.
Do véy, viéc tdn dung thu nhén cic san pham c6 gia tri cao hon gép phan ning cao
hiéu qua kinh té ciia cong nghiép ché bién ca Tra phi-lé dong lanh nham tranh lang phi
tai nguyén va gop phan giam thiéu 6 nhim méi trudng.

Phé lidu c4 Tra trong cac nha may ché bién bao gom: dau, xwong, vy, noi
tang, mau, md, thit vun cé... phu thuoc mua vu cua nguén nguyén liéu va mang dic

trung theo timg loai hinh cong ngh¢ ché bién khac nhau. Khéi luong va chung loai
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cua nguyén li¢u con lai phu thudc vao nhi€u y€u td: cong suat cua nha may, loai
nguyén li€u duoc st dung, chat lugng cia nguyén li€u, trinh d§ cong nghé ché bién,
y€u cau cua san pham cudi cung, tay nghé cong nhan.

Bang 1.3. Thanh phan hda hoc cia phé ligu mat so loai ca (wt%)

Phé ligu Nuée (%) Protein (%) Lipit(%) Tro (%) Tham khio
Dau c4 ngir 59,0 14,8 13,5 11,8

Noi tang ca ngu 77,4 16,0 3,7 1,9 [74]
Puobi ca ngir 58,2 17,4 3,3 20,5

DPau ca moi 74,9 13,7 5,8 6,4 [61]
Noi tang ca moi 17,7 15,8 49 19 [62]
Xuong cé thu 71,6 14,1 10,4 3,4

Vay, duoi, da, [157]
rudt ca thu 65,6 12,1 20,8 1,3

Pau ca hdi 66,0 11,3 16,7 6,0

Xuong cé hdi 64,3 14,1 15,2 6,4 [135]
Da c4 hoi 52,7 20,0 26,3 1,0

1.2.2. Tan dung phé liéu ca

Phé liéu c4 chtra nhiéu thanh phéan c6 gia tri nhu protein, lipit, khoang, enzyme,
cac chat co hoat tinh sinh hoc. Ngay nay, cong nghé phat trién ¢ mé ra nhiéu hudng
tan dung ngudn phé liéu cé. Tir phé liéu ca c6 thé san xuat ra nhiéu san pham c6 gia tri
nhu bot ¢4, dau c, collagen, gelatin, san pham protein thily phan, bot canxi, ché pham
enzyme, dau diesel sinh hoc va HA. Viéc tan dung phé liéu c& dé ché bién ching thanh
nhing san pham c6 gia tri khong nhitng gop phan han ché sy 6 nhiém moéi trudng do
phé lidu giy ra ma con ning cao gia tri str dung cta phé liéu, ting hiéu qua kinh té cho
cac doanh nghiép ché bién thuy san va dem lai loi ich kinh té 16n cho dat nudc [21].
Céc san pham thu nhan tir phé lidu ca:

+ Dich dam thiy phan

Dich dam thily phan 13 san phiam cua qua trinh thity phan. Khi c¢6 dic s& thu
duoc dich dam co6 dac. Thanh phém chu yéu cua dich dam thuy phan 1a céc axit amin,
cac peptit. Ngoai ra, trong dich dam thiy phan con chira mot lwong nho khoang va
lipit. Thay phan protein bang enzyme 1a mot trong nhitng phuong phép hi¢u qua dé
thu hoi protein, cac peptit ¢6 hoat tinh sinh hoc c6 gia tri tir phé ligu thuy san. Viée
thuc hién qua trinh thily phan protein phé liéu thuy sin khong nhiing thu dugc san
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pham protein thily phan ma con c6 thé thu duoc bot khoang va lipit. Cac phé lidu thuy
san sau ddy di duoc st dung dé tao san pham protein thiy phan nhu xwong c4 hoi
[109], d4u c4 hoi [143], xwong cé tuyét [149], dau va ndi tang ca trich [148], phé liéu
c4 tAm [126], noi tang ca nglr vAy vang [120], dau ca nglr vay vang [127]... Cac
enzyme thuong duoc sir dung dé thity phan protein phé liéu thiy san 13 Protamex,
Alcalase, Flavourzyme, Neutrase... [72,102,126,143].

Khi thily phan protein thu dugc dich thily phan c¢6 mau vang nhat. Thanh phan
chu yéu cua dich protein thay phan 13 cac axit amin va cac peptit v6i chiéu dai mach
khac nhau. Ngoai ra trong dich thiy phan protein con chira khodng va mot luong nho
lipit. Dich thity phan protein duoc sy chan khéng thang hoa hoic siy phun dé thu bot
protein thity phan. Bot protein thily phan ndy c6 mau trang nga, vang nhat hay nau tiy
thudc vao nguyén lidu ban dau va ché d6 thuy phan. San phdm protein thiy phan co
ham lugng protein cao véi cc axit amin khong thay thé rat can thiét cho co thé. Trong
qua trinh thuy phan dau ca nglr vy vang bang enzyme Alcalase va Protamex, d thity
phan, sy thu hoi nito va ham luong protein trong cac san pham thiy phan ting theo
thoi gian thily phan. Cac san pham thuy phan nay c6 ham luong axit amin khong thay
thé cao [120]. P thay phan cta san phdm protein thiy phan tir dau, ndi tang va dudi
ca ngir vy vang lan lugt 13 32,3%, 16,8% va 22.2% va hiéu suat thu hdi nito trong cac
san pham thily phan nay 1a 73,6%, 82,7%, 85,8% [74].

+ Bot dam ca

Bot dam cé thuy phan cling 1a mdt trong nhiing dang cua qua trinh thuy phan.
Dich dam thily phan duoc dem di ¢6 dic va sdy kho thi thu duoc bot dam thuy phan
(bot dam hoa tan). Thyc chat cta qua trinh san xuat bot dam bang phuong phap sir
dung protease 13 qua trinh thity phan protein dé tao cac peptit va cac axit amin dudi tac
dong cua hé protease noi tai va enzyme bo sung tir ngoai vao. Bot dam cé thiy phan co
ham lugng protein cao khoang 70%, lipit khoang 0,5% va ty 18 nito d& hap thu cao, rat
c6 gia tri dinh dudng. Co6 thé sir dung dudi dang nguyén chat hodc phdi tron véi cac
thue pham khac. Bot dam thiy phan c6 mau tring nga, vang nhat hay vang nau tiy
thudc vao nguyén li¢u ban dau. Mui thom dic trung, khi cho vao nuéc dé tan, c6 kha
nang tao gel, déo dinh. Bot dam thuy phan thuong dugc san xuét tir cac loai ca kém
gia tri kinh t& hodc tir cac phé lidu ca.

+ Bot khoang



Xuong ca chira mot luong canxi va photpho déng ké va duoc xem nhu mot
ngudn tiém ning dé san xuat bot canxi. Dé san xuat bot khoang (bt canxi) c6 thé st
dung phuong phap thuy phan bang hoa chit hoic phuong phap thuy phan bang
enzyme. Str dung hoa chit dé thuy phan 1a phwong phap cb dién duogc sir dung tir 1au.
Céc hoa chit st dung trong qua trinh thity phan c6 thé 13 cac axit (HCI, H,SO,) hoic
kiém (NaOH). Mot s thanh phan héa sinh cta tirng bo phan cua ca Tra (dau, xuong,
vay, dudi) da dugc xac dinh dé chon ra loai nguyén liéu giau canxi thich hop cho qua
trinh chiét tach. Trong cac bd phan phé liéu, xuwong ca c6 ham luong tro kha cao
(20,11%) v&i thanh phan canxi chiém ti 1& cao nhat (4,49%) so véi cac bd phan khac.
Do do, xuong ca Tra dugc lya chon 1am nguyén li¢u dé san xuét bot canxi.

Dau ca: 1a 16p trén cung thu duoc sau khi ly tim hon hop c6 duge tir sy thay
phan. Ham luong thi phu thudc vao nguyén liéu ban dau. Ngoai ra, trong dau ca co
chtra ham lwong DHA, EPA. .. rt tot cho stc khoe con ngudi.

1.3. Dich protein thiy phan
1.3.1. San xuit dich protein thity phan

Phé lidu c4 chtra nhiéu thanh phéan c6 gia tri nhu protein, lipit, khoang, enzyme,
cac chit co hoat tinh sinh hoc. Ngay nay, cong nghé phat trién d¢i mé ra nhiéu huéng
tan dung ngudn phé liéu thity san.

Tu phé liéu c4 c6 thé san xuét ra nhiéu san phém c6 gia tri nhu bot ca, dau c4,
collagen, gelatin, san pham protein thily phan, bot canxi, ché pham enzyme, dau diesel
sinh hoc va HA. Viéc tan dung phé ligu thuy san dé ché bién ching thanh nhirng san
pham c6 gia tri khong nhitng gop phan han ché sy 6 nhiém méi truong do phé liéu giy
ra ma con nang cao gia tri sir dung cua phé liéu, ting hiéu qua kinh té cho cic doanh
nghiép ché bién thuy san va dem lai loi ich kinh té 16n cho dat nude. Hinh 1.2 trinh
bay cach tiép can thu nhan c4c san pham gia tri gia ting tir phé liéu ca Tra. Trong do,
dich protein thity phan c6 thé thu hoi tir phé liéu c4 Tra theo nhiéu phuwong phap khéc
nhau nhu phuong phap hoa hoc, phuong phdp thuy phan tu nhién, phuong phéap thuy

phan bang enzyme thuong mai.
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Hinh 1.2. So' d6 phat trién cac sin pham gia tri gia ting tir phé liéu ca [21]

1.3.1.1. Thu hdi dich protein thiiy phin bing phwong phap héa hoc

Pé thu hdi dich protein thuy phan tir phé liéu c4 di c6 nhiéu tac gia st dung
cac tdc nhan thuy phan nhu: axit, kiém manh hodc cac mudi ctia né nhu: HCI,
NaOH, Nag(POs)s hoic ciing c6 thé sir dung cac axit hitu co dé thay phan nhu: axit
formic, axit lactic. San pham thu héi duoc tmg dung chu yéu 1am thirc dn chin nudi
hoic sir dung 1am phan bon. Nguyén lidu va tac nhan st dung cho thiy phan bang
cac tac nhan hoa hoc gém: thity phan phé lidu ca tuyét va ca4 monkfish sir dung HCI
va natri hexametaphosphate [Nag(POs)s] HCI (pH 2-2,6) [39], co thit ca trich st
dung axit hodc kiém [154]; phu pham c4 moi kho dong lanh thuy phan bang NaOH
(pH=7-11) [123]. biéu kién thuy phan va san pham thu nhan duoc tly theo ting
loai phé lidu va tac nhan thuy phan khac nhau nhu: san pham thay phan dung dé
san xuét bot ca chin nudi c6 ham luong protein cao bang qua trinh chiét rat hoa hoc
t61 ru va két tua dé thu hoi protein. Do hoa tan cila protein c4 monkfish thap hon so
v6i protein c4 tuyét [39]. Thu hoi protein 89% protein tir co thit ¢4 ban dau, két qua
cling cho thay tong ham lugng lipit thay d6i tir 0,13g/g protein co thit ca dén 0,04

g/g protein co thit ca trong ca 2 qua trinh chiét rat bang axit va kiém, ham luong
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phét pho lipit 1a tir 0,037-0,02 g/g protein. Cac protein dugc chiét rit bang axit va
kiém tao ra cac loai gel ¢c6 do do dai va mau nhu nhau. Do bén gel protein duogc
chiét rit bang axit 1a bang hodc thip hon trong gel protein dugc san xuét bang
kiém. Khi st dung nguyén liéu thé dong lanh thi d6 dai va do bén gel giam di
[154]. Pa s protein co thit c4 ban dau duoc thu hdi véi 47,5% protein va 12%
gelatin. Céc tinh chat chirc ning cua gelatin thu hdi tir dau va da c4 duoc so sanh.
Khoi luong phan tu, do nhét, do bén gel cua gelatin & dau va da c4 1a nhu nhau. Dé
chiét rut gelatin tur phﬁn dAu cé can diéu kién nhiét do cao hon va do axit manh hon
nén dan dén gelatine bi thuy phan nhiéu hon 1am cho tinh chit keo gelatin kém hon,
nhung d0 nhét cia galatin thap khong dang ké so véi gelatin chiét rat tir da.
Gelatines thu dugc c6 khdi lwong phan tir nho c¢o dic tinh chong oxy hoéa rat hitu
ich cho cac thuc pham chirc ning [35]. Ham luong protein thu duoc 1 83,51 mg/ml
khi chiét xuat protein tir phu pham ca moi kho dong lanh duoc xac dinh 1a & pH
10,56 trong 48,61 phut, v6i téc do khudy 1a 104,77 vong/phit va ty 16 NaOH/ty 18
mau 1a 1,54 [123].

Uu nhuogc diém cua phuong phap ndy, cac axit manh (HCI) hoic kiém manh
(NaOH) duoc st dung lam tac nhan thay phan trong diéu kién nhiét do cao. Pay la
phuong phap dé thuc hién, hiéu suat thu hoi cao, thoi gian phan ang nhanh, chi phi san
xuat thap. Tuy nhién, thuy phan bang axit 1am cét dut protein thanh cac peptit nho
hon va pha hity mot s6 axit amin nhu cystein, cystine, methionin va tryptophane; thay
phan bang kiém, mot sé axit amin nhu serine va threonine bi pha hay trong qua trinh
nay. Ngoai ra, thily phan trong madi trudng kiém gay ra su chuyén doi tir L-axit amin
thanh D-axit amin ma con nguoi khdng hap thy duogc, diéu nay lam giam gia tri dinh
dudng cua san pham. Mit khéc, qua trinh thay phan bang axit hoic kiém doi hoi thiét
bi chiu dugc & diéu kién khac nghiét (nhiét do cao), khong an toan cho nguoi. Hon
nita, qua trinh san xuat thai ra mot luong 16n chat thai hda hoc nén ting chi phi xu ly
va c6 thé gay 6 nhidm méi truong. Do viy, tiy theo diéu kién va muc dich, co thé lya
chon phuong phap thuy phan phé liéu c& bang céc tac nhan hda hoc cho phu hop.
1.3.1.2. Thu hdi dich protein thity phian bang phwong phap tan dung enzyme ndi
tai trong nguyén li¢u

St dung enzyme ndi tai dé thuy phan thit ca thu hoi dich protein thuy phén 1a
mot phuong phap thyc hién tir 1au doi. Qua trinh san xuat nudc mam truyén thong 1a
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mot phuong phap tan dung enzyme ndi tai dé thiy phan protein thit c4 thanh san phim
cudi cung 13 cac axit amin trong san pham nuéc miam 1a phwong phap rat phd bién
hién nay (phuong phép 1én men). Trong ndi tang ca chira mot luong 16n cac vi sinh vat
¢6 1oi, tién hanh tao kién thuén vé nhiét do, pH moi trudng, cac yéu td khac dé vi sinh
vat trong hé dudng rudt cua ca phat trién, ting truong sinh khoi. Vi sinh vat s& tiét ra
hé enzyme protease tién hanh thuy phan cét mach protein thit ¢4 tao ra san pham dich
thiy phan protein. Thuy phan theo phuong phap tan dung enzyme ndi tai trong nguyén
lidu, cac tac gia str dung cac loai nguyén liéu nhu: ndi tang ca tuyét (Gadus Morhua L.)
[33]), ca thu (Scomber austriasicus) [161]. Thuc hién thuy phan vai emzyme noi tai & pH
co chat ty nhién hoic két hop enzyme ndi tai voi mot trong bay ché pham protease thuong
mai khac nhau (alcalase 2.4L, neutrase 0.8L, protamex TM, papain, promelain, actinidin va
hén hop protease thuc vat [35] va enzyme ndi tai rdi thiy phan nhanh bang enzyme
protease thwong mai. San pham thay phan thu hdi tiy thudc vao nguyén lidu va diéu kién
thity phan khac nhau. Khi st dung enzyme alcalase va papain thiy phan cho ning suit cao
nhét cia chat kho hoa tan, alcalase thity phan c6 ham luong chat kho dat gan 95%. Trong
khi d6, néu sir dung emzyme ndi tai, khong bo sung enzyme thuwong mai thi qua trinh thity
phan chi dat duoc ning sut chat kho hoa tan 1én téi 75%. Do d6, nang suat thity phan ting
thém c6 dugc bang cach thém cacenzyme protease thuong mai nhung sé& bi han ché va co
thé khong phai luc nio ciing 6 loi, vé mit kinh té [33]. Khi thity phan ca thu bang protease
thuong mai s€ thu nhan dich thity phan ¢6 ham lugng C4c axit amin nhu, anserine, carnosine
va céc peptit khac cao hon nhiéu so voi tu phan giai [161]. Dich thuy phan ca thu c¢6 cac
hoat tinh chng oxy hoa khac nhau bao gém tic ché qua trinh tur oxy héa axit linoleic, khir
gdc ty do DPPH va oxi hoa tong rat dang ké. Két qua cho thiy rang peptit c6 trong luong
phan tir khoang 1400 Da c6 hoat tinh chéng oxy hoa trong dng nghiém manh hon so véi
cac peptit 900 va 200 Da.

Uu nhuoc diém cua qua trinh thay phan nay, thyc hi¢n don gian, dé thuc
hi¢én, chi phi san Xuat thép nhung c6 nhugc diém 1a toc do thuy phan cham, thoi
gian thily phan kéo dai nén ning suét thuy phéan thip, san pham thu duwoc khong
déng déu, kh6 dat dugc muc dich cong nghé mong mudn. Do vay, tuy theo diéu
kién va muc dich, c6 thé Iya chon phuong phap thiy phan phé liéu ca bang enzyme

noi tai cho phu hop.
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1.3.1.3. Thu hoi dich protein thiiy phin bing phwong phap bé sung enzyme tir
bén ngoai.

Thily phan bang enzyme c6 wu diém 1a chi doi hoi mot lwong nhé enzyme trong
diéu kién phan tmg 6n hoa, pH 6 - 8 va nhiét do phan tng 40°C - 60°C. C4c axit amin
khong bi pha huy, san pham thily phan van gitt duoc gia tri dinh dudng va dic tinh
sinh hoc va khong can xtr 1y hoa hoc dé loai bo tac nhan thity phan sau khi thuy phan.
Enzyme d& dang bi bat hoat bang cach gia nhiét 1én dén nhiét d6 1am bién tinh
enzyme. Qua trinh thiy phan duoc kiém soat dé dang, khong can sir dung thiét bi chiu
axit, chiu kiém, chju nhiét do cao, khong gay doc hai ddi véi nguodi va than thién voi
moi trudng. Tuy nhién, gia thanh cta cac enzyme hién nay con cao va hiéu suat thuy
phan con thap hon so voi thiy phan bang phuong phap hoa hoc, do d6 1am han ché
mg dung cta qua trinh nay vao trong san xuat & qui mo 16n.
1.3.1.4. Thu hdi protein bang phwong phap vat ly

Pé thu nhan duoc cac protein nguyén thé tirc 1 protein co tat ca tinh chat tir
nhién dac trung cua no, thuong sir dung qué trinh trich ly. Cac tdc nhan thuong st
dung trong qua trinh trich ly va thu nhan protein 13 sy thay doi nhiét d6, pH va sir dung
cac dung moi hda hoc. Ngoai ra, cac tac dong khac nhu song siéu am... SOng siéu &m
1a nhitng ddy séng c6 tan s6 16n hon 20 kHz, ¢ thé dao dong co hoc trong pha ran,
16ng va khi. Co ché cta song siéu am 13 giup lam ting kha ning trich ly. Cac phuong
phép trich ly va tinh sach protein déu dya trén nhiing tinh chat héa 1y ciia protein nhu
do tich dién, kich thudc phan tir, dd hoa tan... cta protein can thu nhan.

1.3.2. Céc cong bd nghién ciru san xuat dich protein thiiy phan

D3 ¢6 nhidu cong trinh nghién ciru dé san xuat dich protein thuy phan. Cac tac
gia da st dung cdc tdc nhan hoda hoc: st dung HCIl va natri hexametaphosphate
[Nag(POs)s] HCI (pH 2-2,6) [39]; axit hoic kiém [154]; NaOH (pH=7-11) [123]. Tan
enzyme ndi tai trong nguyén liéu dé thuy phan: noi tang ca tuyét (Gadus Morhua L.)
[33]), ca thu (Scomber austriasicus) [161]; thuc hién thuy phan véi emzyme ndi tai &
pH co chit tir nhién hodc két hop enzyme noi tai voi mot trong bay ché pham protease
thuong mai khac nhau (alcalase 2.4L, neutrase 0.8L, protamex TM, papain, promelain,
actinidin va hdn hop protease thyc vat [35] va enzyme ndi tai roi thiy phan nhanh bang
enzyme protease thuong mai. St dung enzyme alcalase 2.4® L [2,127]; enzyme

protamex [74]; st dung két hop 2 loai enzyme alcalase 2.4® L va flavourzyme [9,58];
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sir dung hon hop protamex va flavourzyme & pH tu nhién véi ty 1& nudc/nguyén lidu 1a
1/1, ty 1& protamex — flavourzyme 1:1, ty 1¢ hdn hop enzyme—co chit 1a 0,3%, nhiét do
55°C, thoi gian 6 gior [20]; str dung hdn hop enzyme trypsin 2% & pH 8,5, nhiét d6 40°C
trong 2 gio, tiép theo dugc thuy phan bang alcalase 2% & pH 8,0, nhiét 6 55°C trong 2
gior dé thay phan phé lidu ca hoi [1]; sir dung 2 loai enzyme alcalase 2.4® L va esperase
[81]; str dung 2 loai enzyme: alcalase 2.4® L va papain [84]); sir dung 03 loai emzym
khéc nhau alcalase, flavourzyme va protamex [68]. Véi cac diéu kién thuy phan khac
nhau: str dung dau c4 ngir vay vang [9], phé liéu ca ngir vAy vang (ndi tang c4) cho thuy
phan & nhiét do 90,25°C, thoi gian 60,4 phut va hoat tinh enzyme 70,22 AU/Kg protein
[127]; nguyén liéu da ca hdi duge thuy phan & nhiét do 55,3°C, pH 8,39 va ty 1é
enzyme/co chat 2,5% (v:w) [144]; phé liéu ca bop duogc thity phanvéi thoi gian 12h,
0,1% enzyme, nhiét d6 45°C, pH ty nhién (6,3 — 6,5) [68]; phé liéu c& Tra duoc thuy
phan & nhiét d6 60°C, pH= 5, thoi gian 180 phut, lugng nudc bo sung 40%, trong d6 co
10% nudc nong; protein thuy phan tiép tuc dugc c6 dac & ap suét 0,33 atm, nhiét do
80°C trong 137 phut [117]; phé liéu ca rd phi voi diéu kién thay phan t6i uu theo RSM
v6i nhiét do 50,76°C, thoi gian 80 phut va ty 1¢ enzyme/co chét 1,2% [119]; phé licu ca
nham méo dém (ndi tang c4) v6i diéu kién thuy phan tdi vu theo RSM: nhiét do
90,25°C, thoi gian 60,4 phit va nong do enzyme 70,22 AU/kg protein [157]; st dung 2
loai khung xuong cé hoi cit khuc va xay nho thity phan véi: ty 16 enzyme/mau 3% (w/w
protein), thoi gian 180 phut thu nhan san lwong dich thuy phan 24,05 — 26,39% [84].

San pham thuy phan thu hoi tuy thudc vao nguyén liéu stir dung va enzyme thay
phan khac nhau. Thu nhan dich thuy phan protein ¢ cac dic tinh chéng oxy hoa va
sinh héa. Két qua cho thay khdi lwong phéan tir cia dich thuy phan bang ca alcalase va
flavourzyme déu thip hon 5000 Da. Khi thity phan bang alcalase trong < 1,5 gid sé& thu
duge hon 60% dich TP ¢6 MW < 1000 Da. Dich thily phan c6 hoat tinh chéng 6xi hoa
tdt nhu: khir cac géc tw do va han ché su oxy hoa. Hoat tinh chéng oxy hoa cua dich
thiy phan phu thudc vao do thuy phan (DH), thoi gian thuy phéan va trong luong phan
tir. Dich thity phan c¢6 phan bd khéi lwong phén tir thip hon c6 kha niang khir sit Fe®*
manh hon & mirc ndng do dich 5,0 mg/mL. Khi thiy phan bang alcalase, hoat tinh khir
cac gbc tu do DPPH va han ché sy oxy hoa dat muc tdi da trong 1,5 - 2,0 gio thay
phan twong tng; hoat tinh chéng oxy hoa cuia chiing bang véi hoat tinh chéng oxi hoa
ciia o-tocopherol trong hé nhii twong va carnosine trong hé théng oxi hoa 2-
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deoxyribose. Két qua ciing cho thay, dich thuy phan thu dugc c¢6 do hoa tan trén 75%
trong pham vi pH rong. Khi thoi gian thuy phan hon 3 gio sé lam dich thuy phan
chuyén sang sim mau hoic mau vang, c6 do thity phan (DH) hon 53%, ham luong
protein cao 72,34% va ham luong lipit thip 1,43%. Tac gia ciing da xac dinh thanh
phan axit amin trong dich thuy phan [58].

Dich thiy phan thu nhan tir ndi tang ca nglr vy vang c6 tiém ning cao cho céc
mg dung trong nudi trong thiy san va thirc an chan nudi. N6 ciing 1a mdt ngudn nito
hiéu qua (nhu peptone) cho méi trudng nudi cdy vi sinh vat [127].

Thu nhan duoc san pham dich protein thity phan ¢6 DH cao nhat 77,03%. Dich
thily phan protein dong kho c¢6 ham lugng protein cao (89,53%) va nhiéu axit amin
khong thay thé. Protein thily phéan tir da ca hdi ¢ tiém ning nhu mot ngudn peptit va
axit amin cung cap [144].

Thu nhan 2 phan: Phan dich hoa tan va khong tan. Két qua cho thay: do thuy
phan cua dich thuy phan thu duoc tur phén dau, noi tang va dudi lan luot 12 32,3; 16,8
va 22,2% va hiéu suit thu héi nito trong cac phﬁn hoa tan 1a 73,6% cho dau, 82,7%
cho ndi tang va 85,8% cho dudi, phan 16n lipit c6 trong phan khong tan. Két qua ciing
cho thay phan hoa tan giau peptit c6 khdi lwong phéan tir trung binh dén nho va it lipit;
phan khac chtra protein khong hoa tan va nhiéu lipit. Thu nhan duoc san pham thu
nhan gelatin mach ngin hon hodc collagen c6 DH cao nhat 10,91%. Dich thiy phan
gelatin dong kho dugc xac dinh cac chi tiéu: thanh phén héa hoc, d6 nhét va khoi
luong phan tir. Dich thily phan gelatin sin xuit c¢6 chia ham luong protein cao
(85,26%); do do, no6 co thé phuc vu nhu mét nguén protein tiém nang cho nhu cau cua
con nguoi [117].

Thu hdi 06 loai peptit ¢ hoat tinh chéng oxi duoc tmg dung trong thuc pham.
Két qua cho thdy san pham protein thuy phan (peptit) thu dugc c¢6 do thity phan (DH)
la 27,94% trong 760 phat d6i véi thit va 33,14% trong 580 phut ddi voi phu pham ca
bop. Két qua ciing cho thiy rang, ham lugng tyrosine rat da dang va phu thudc vao co
chat va loai enzyme st dung. Ham lugng tyrosine trong dich thiy phan protein thu
dugc dat cao nhat tir qué trinh thily phan phu pham ca bép bang alcalase 1a 8,46% va
bang protamex | 6,46%; trong khi do tir thit ca 6,47% bang protamex [74].

San phém dich thuy phan c6 chia 79,20-82,01% protein, 6,03-6,34% lipit,
9,81-11,09% tro va 4,02-5,80% am. Phéan tich thanh phan axit amin cta dich thay
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phan cho thdy ham luong cic AA cha yéu nhu: glutamic acid/glutamine 113,45—
117,56 mg/g mau, glycine 77,86 — 86,18 mg/g mau, aspartic acid/asparagine 76,04—
78,67 mg/g mau, lysine 61,97— 65,99 mg/g mau va leucine 54,30 — 57,31 mg/g mau.
Tac gia cling xac dinh sy phan b kich thuéc phan tir ciia dich thiy phan bang phuong
phap sic ky loc gel dé danh gia kha ning chdng oxi hoa cua dich va két qua cho thiy
phu thudc vao miu va enzyme str dung thuy phan. Alcalase cho ning suét thily phan
cao hon nhung dich thuy phan ciia né ddng hon papain. Xir Iy mau dang cat khuc thich
hon miu dang xay nhé do dé thuc hién. Ngoai ra, lvgng xwong con lai tir mau cit khiic
sau khi thity phan c6 thé dugc xir Iy d& dang nhu mot nguyén liéu ban dau dé san xuét
canxi sinh hoc. Dich thiy phan protein tir khung xwong cé hdi co thé dugc st dung
nhu mét chat bo sung dinh dudng cho thyc pham.

Cac san pham thu dugc tir qua trinh thuy phan (tinh trén 1kg nguyén liéu): bot
thuy phan protein: 74g, lipit: 180g, bot protein khong tan: 29g, bot khoang: 112g.
Thanh phan hoéa hoc cua dich thay phan: N 9,53 g/l, N, 4,62 gN/I, Nyys 0,97 g/l ti 16
Nao/Nis 12 48,50%. Bot thity phan protein: do 4m 7,08%, protein 62,78%, lipit 3,20% ,
tro 3,159, Nis 10,04%, N,, 4,08%; két qua da chi ra rang hiéu suat thu hoi nito va lipit
lan luot 14 70,3% va 65,4%. San pham thuy phan protein tir dau c& ngir vay vang co
ham luong protein 80%, lipit 1,3% va tro 7,9%. San pham thuy phan protein c6 ham
lwong axit amin khéng thay thé cao (33,67%). Dau c4 thu duogc tir sy thuy phan dau cé
ngu giau axit béo omega 3 (18,99%), dac biét axit docosahexaenoic (DHA) va
eicosapentaenoic (EPA). Ham lugng axit béo omega 6 la 4,37%. Céc axit béo c6 ham
lugng cao trong dau dau ca ngu la palmitic (29,75%), oleic (16,76%) va
docosahexaenoic (14,56%) [9].

San pham c6 do thuy phan, hiéu suat thu hdi nito va tong nito bazo bay hoi
trong dich thay phan thu duogc lan luot dat 12 60,50%, 83% va 0,98 g/l. San pham thu
duogc chira ham lwong nito a xit amin 13,27 g/1, histamine 0,62 mg/100 g, c6 tiém nang
ng dung trong nhiéu linh vuc [20].

San pham peptit mach ngan c6 khdi luong phéan tir 30kDa va 10kDa c6 hoat
tinh sinh hoc 1a nhiing protein ¢ mach ngan. Nhiing peptit ndy ngoai gia tri dinh
dudng ching con c6 mot s6 anh huong dic biét dén chire ning sinh 1y ciia co thé, gip
ting cudng va nang cao suc khoe cua con ngudi nhu kha niang chéng 6 xi hda, khang
vi sinh vat, kha nang diéu hdoa mién dich. Két qua thu duoc dich thiiy phan thu dugc c6
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ham luong a xit amin dat 29,48 mg/ml va c6 hoat tinh chong 6xi héa do qua kha ning
bit goc tw do DPPH 1a 70,34% [1].

Dich thuy phan c6 dac c6 do thuy phan 64,20 %, ham lugng protein: 9,52(g),
nito acid amin: 5,6 (gN/L), nito ammoniac: 0,71 (gN/L) va hiéu suét thu hoi protein:
88,72 % [2].

T6m lai, cac cdng trinh nghién ctru dd cong b & trén cho thay:

- Mot sé nghién ctu thu nhan dich thuy phan protein bang cach su dung
phuong phap héa hoc [39,58,77,99,154]. Mot s6 nghién ciru thu nhan dich thay phan
protein sir dung vi sinh vat hoac enzym dé thu nhan cac chét dinh dudng va cac hoat
chat sinh hoc [73,119,126,128,136,144]. Sir dung enzyme thiy phan la mét trong
nhitng phuong phap rat hiéu qua dé thu hoi dich thay phan tir phu pham cé va san xuat
bot dam thiy phan ¢6 ham lugng dam axit amin cao [39,136].

- Hau hét cac phuong phap da néu ¢ trén chi tap trung dé thu nhan dich thuy
phan protein [55,84,138] va bo qua viéc thu nhan phan ran con lai trong phé liéu ca,
cha yéu la hydroxyapatite. DAy 1a nguon khoang sinh hoc c6 rat nhiéu ung dung trong
thuc té.

Nhuw vdy, c&c nghién cizu trén déu chira hoan thién 1a 1am mdt di mét vai hoat
chat sinh hoc, 1ang phi tai nguyén va gay 6 nhiém méi truong, chwa nghién ciru thu
nhdn dong thoi cac san pham dich protein thuiy phan, khoang chdt cé trong phé lidu
cd, ddc biét 1a phé liéu ca Tra; chuwa nghién ciru ving dung cua dich thiy phan va phat
trién thanh quy mé céng nghiép. Do vdy, viéc nghién cizu mét cong nghé ddy dii va co
hé théng theo hwéng than thién véi méi truong ciing nhu tinh dén hiéu qud kinh té 1a
diéu rat can thiér @é huéng dén cé thé san xudt dich thiy phdn c6 dé thiy phan va
ham luong dam axit amin cao #ng dung cho cac #ng dung trong céng nghiép thuc
phdm va y duwoc.

1.4. Qua trinh thity phan bang enzyme
1.4.1. Enzyme protease

Enzyme protease thuy phan lién két peptit (-CO-NH-) giita cac axit amin trong
phéan tir protein. Enzyme 14 protein c6 kha nang xuc tac dac bi¢t cho phan tng hoa hoc
xay ra & bén trong va bén ngodi co thé sinh vat, co ddy du tinh chat ciia mot protein.

Enzyme duoc sir dung trong nganh cong nghiép thuc pham va trong nghién ctru
thuc pham chu yéu 1a thuy phan, gdm carbohydrate, protease. Trong d6 enzyme
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protease 14 hé enzyme dugc sir dung phd bién. Cac ché pham enzyme thity phéan 13
nhom rit quan trong nhat va dugc st dung hiéu qua trong cong nghiép thuc pham.
Protease dugc phan loai theo tinh dédc hi¢u cua vi¢c cat dat cac lién két peptit va dong
hoc phéan tng. Protease dugc dic trung hon nita boi co ché thuy phan cua ching dang
endoproteinase hodc exopeptidase. Cac endoprotease thitly phan cac lién két peptit
trong cac phan tir protein, dé tao ra cac peptit twong dbi 1on. Cac exopeptidase thuy
phan céac lién két peptit cudi tao thanh san pham cudi cing 1 cac axit amin. Trong
thuy phan protein thuc pham, endoprotease luén ludn dwgc sir dung, nhung doi khi
endoprotease 1 két hop vé6i exopeptidase cho thuy phén.
1.4.2. Enzyme alcalase

Alcalase 1a enzyme endoprotease, mot loai enzyme kiém dugc san xuat tir
acillus licheniformis va dugc phat trién boi Novo Nordisk (Bagsvaerd, BPan Mach).
Alcalase 1a enzyme thuong mai thudc nhdm serine protease subtilisin A. Hoat tinh cua
Alcalase 2,41 1a 2,4 AU/g, bi tc ché & pH thép hodc nhiét do cao, diéu kién hoat dong
tdt nhat cua Alcalase 1a pH = 6,5 - 8,5; nhiét do 45 — 65°C. Alcalase 1a mdt trong
nhitng loai enzyme cho hi€u qua thuy phan protein cao, da dugc nghién ciou 1a mot
trong nhitng enzyme tét nhat duoc st dung dé san xut dich thiiy phan protein tir ca co
day du cac chirc nang va tinh chat. Cac chét thity phan duoc xtr 1y bang alcalase ciing
c6 ham lugng lipit thip va tinh chit chic ning tuyét voi. Vi vy, Alcalase con 1a
enzyme dugc wa chudng nhét va duoc su dung rong rai. Cac enzyme co nguén géc tur
vi khuan pht hop hon vi chiing ¢6 nhiéu hoat dong xtc tac c6 san ciing nhu d6 6n dinh
vé pH va nhiét d6. Cac nghién ciru trudc ddy cho thay alcalase 13 enzyme hiéu qua
nhat trong s6 cic enzyme proteolytic nghién ciru protein thity phan va c6 kha ning
thily phin cao nhét. Sy phuc hdi protein cao nhat va ham luong lipit thip nhit da duoc
bao cdo trong qua trinh thuy phan voi alcalase so voi papain va neuTrase, san pham
thuy phan tir alcalase it dang hon so véi papain, dong thoi nd ciing 13 su lira chon tot
nhat cho thuy phén protein dya trén chi phi enzyme trén mdi don vi hoat dong [20].

Enzyme nay ciing dua trén dac trung cia n6 cho kha ndng khong hiut nude cua
céc amino axit vao giai doan cudi, ddn dén san pham thily phan khong c6 vi dang dong
thoi san pham co su can bang vé cac axit amin thiét yéu [8].

Thity phén tir alcalase va papain ciing thé hién cac tinh chat chirc ning tét hon
va gia tri dinh dudng cao hon, alcalase c6 hoat tinh cao hon dan dén qua trinh thay
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phan hiéu qua hon. Hon nita, khi nghién cru qua trinh thily phan dau ca hdi tuoi bang
cac enzyme Alcalase, Neutrase va Protamex. Két qua nghién ciru cho thiy rang
Alcalase 1a enzyme hiéu qua cao nhit so voi Neutrase va Protamex.
1.4.3. Co ché qua trinh thily phan protein

La mot qua trinh hoa hoc trong d6 mot phan tir protein bi phan cit trong moi
truong nude. Mot phin cua phéan tir sau khi cit s& tuong tac voi cation H+ tir phan tur
nude, phan khac s& lién két voi anion OH™ con lai. Qua trinh bién d6i protein trong
nguyén liéu thanh axit amin bang tac nhan enzyme, theo thir tir sau:

Protein — Polypeptit — Peptit — Axit amin

Nho tac nhan thiy phan, protein phan giai thianh cac mach phén tir ngén hon va

mach ngan dan cudi cung thanh axit amin. Enzyme c6 xtc tac va thiy phan co chat

qua cac giai doan.

. ) . San pham
Co chét Enzym/co chat/san pham ’ A
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<

v
[ « Enzym

/
‘ I:>

Hinh 1.3. Céc giai doan xiic tac thiy phan bing enzyme

= =

Giai doan 1: enzyme két hop véi co chat bang lién két yéu tao thanh phirc hop
enzyme—co chat (ES) khong bén, phan ng dién ra nhanh nhung doi héi ning luong
thip cac lién két chii yéu tao thanh giita enzyme va co chit trong phirc hop ES 1a
tuong tac tinh dién, lién két hydro, lién két vandecvan.

Giai doan 2: La giai doan xay ra véi sy bién d6i ctia co chat dudi sy tac dung
ctia mot sb nhom chic trong trung tim hoat dong ciia enzyme va lam cho co chét tir
dang khong hoat dong tré thanh hoat dong, mdt sb lién két trong co chét bi kéo cang
va mat dg electron trong co chét bi thay doi.

Giai doan 3: giai doan tao thanh san pham va giai phong ra enzyme. Pay 14 giai
doan cubi cua qua trinh phan tng tir co chat hoat dong s& hinh thanh san pham va giai
phong enzyme dudi dang tu do ban dau.

1.4.5. Enzyme lipase
Lipase la cac enzyme dong vai tro xuc tac sinh hoc cho phan Gng thily phan

triglyceride tao thanh cac tri-glyceride, di-glyceride, monoglyceride, glycerol va cac
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axit béo tu do. Pay la enzyme dugc ing dung rong rii trong nhidu nganh cong nghiép
nhu: thuc pham, hoa hoc, my phim, ... nhd kha ning xuc tac tac thuy phan triglyceride
hoat dong trén bé mit phan cach pha dau nudc. Lipase o ¢ hau hét moi co thé sdng, té
bao va c6 vai trd quan trong trong qua trinh Trao doi chét, hdp thu va van chuyén lipit.

Lipase c6 thé thu nhan tir ngudn vi khuan, ndm va tuy heo. Nhiét do t6i thich
cta lipase 1a rat rong, thuong tir 30 — 60°C, tuy thudc vao ngudn thu nhén lipase.
Nhitng vi sinh vat sdng trong nhitng méi truong khic nghiét tao ra lipase ¢ nhiét do
tbi thich cao trén 70°C (nhu lipase tir Bacillus thermocatenulatus) hoidc nhiing lipase
c¢6 hoat tinh cao & nhiét d6 thap (lipase tir vi khuan ving cuc). Lipase dung lam chét
xuc tac sinh hoc déu hoat dong ¢ pH trung tinh hay kiém, trong nhiéu trudng hop ¢
pH t6i uu 13 9,0 (lipase tir Pseudomonas va Bacillus).

Kha ning g dung cua lipase ding 1am xtic tac sinh hoc déu dua véo tinh chon
loc va dic hiéu rat tinh té cta nd. Hau hét lipase thong dung c6 tinh dac hiéu vi tri
nhom hydroxyl 1, 3 (sn-1,3; twong rng cac alcohol bac 1) trong mach glycerol, mac
khéc cling c6 lipase c6 tinh ddc hiéu cho vi tri sn-2 cho phép viéc thiy phan hoan toan
triglyceride thanh axit béo va glycerol.

1.5. Hydroxyapatite (HA - Ca,,(PO,)s(OH),)
1.5.1. Tinh chat hydroxyapatite

Hinh 1.4. Tinh thé HA & dang hat, s¢i, que, tAm [155].

Canxi hydroxyapatite con dugc goi la hydroxyapatite (HA), cong thirc phan tir la
Cas(PO4)3(OH) hodc Cayo(PO,)(OH),. HA 14 thanh phan chinh trong co thé nguoi va dong
vt, trong xuong khoang 65 — 70% khdi luong va trong ring khoang 99% [41,69,79]. HA
c6 cac tinh chat quan trong nhu: tao lién két truc tiép v6i xuong non dan dén sy hinh thanh

xuong nhanh ma khong bi co thé dao thai; co hoat tinh va kha nang tuong thich sinh hoc
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cao voi té bao va mo, do vay, hién nay HA dang dugc nghién clru rong rai. Hon nita, HA la
dang canxi photphat nén d& hip thu nhét d6i véi co thé con ngudi & ty 16 phan tir Ca/P 1,67
dung nhu ty 1€ trong xuong va rang nguoi.

HA c6 c6 mau tring, tring nga, vang nhat hodc xanh lo, tiy theo diéu kién hinh
thanh, kich thuéc hat va cdu trac phan tir. HA ndng chay ¢ nhiét do 1760°C; soi &
2850°C; d¢ tan trong nudc: 0,7 g/l; khdi lwong phén tir: 1004,60 g/mol; khdi luong
riéng: 3,156 g/cm®; do ctng theo thang Mohs bang 5.

Tuy thudc vao phuong phap didu ché ma tinh thé HA c¢6 thé & dang 1 hinh cu,
hinh soi, hinh que, hodc hinh tim (Hinh 1.4).

Hinh 1.5. O mang co s& ciia tinh thé HA [116].

Tinh thé HA gém cac ion Ca®, PO43' va OH™ ¢6 ciu trac 6 mang co sd cua
duoc sép xép nhu ¢ Hinh 1.5. Hé tinh thé luc phuong cua 6 mang HA, thuoc nhom
khong gian P6s/m véi cac hing sb mang a = 0,9423 nm va ¢ = 0,6875 nm, a. = f = 900
va y = 1200 [122]. Dang c4u tric nay cua HA thuong 13 dang HA tong hop va HA co
trong thanh phan xuong va nga riang [76,113].

HA bi phan hity cham trong khoang nhiét do 800 - 1200°C vi HA twong d6i bén
véi nhiét. HA bi phan hiy tao thanh oxy-hydroxyapatite theo phan tng [130].

Cayo(PO,)s(OH), — Cayo(PO4)s(OH),.:05 + xH,0 (0 < x<1) (1.1)

Khi nhiét do 16n hon 1200°C, HA s& bi phan huy thanh B-Cas(PO,), (B-TCP)
va Ca,P,0g hoac CaO [24,42,100].

Ca;o(PO4)s(OH), — 2B — Ca3(PO,), + Ca,P,0, + H,0 (1.2)
Cayo(PO4)s(OH); — 3p—[Cas(POy), + CaO + H,O (1.3)

HA khong phan mg voi kiém nhung phan mg véi axit tao thanh cac mudi

canxi va nudc:
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I(jalg(PO4)5(OH)2 + 2HCI — 3C33(PO4)2 + CaCIE + 2H20 (14)

1.5.2. Ung dung ciia hydroxyapatite

Nghién ciu téng hop HA da dugc cac nha khoa hoc vat li¢u quan tam va thyc hién
trong nhiéu thap ky qua do HA ¢ tinh twong thich sinh hoc tuyét voi voi té bao dong vt
[108,133], twong tac tt voi cac polyme sinh hoc [52,89] va c6 kha ning twong thich voi
xuong t6t [81,125] . HA c6 thé thuc diy sy phat trién ctia xwong méi nhung khdng gay ra
viém hay di Gmg, khong gy doc tinh cuc bo hodc toan than [97,114,125]. Vat liéu gém
chira HA khi cay ghép vao co thé nguoi, s& c6 mot 16p moé méi hinh thanh trén bé mit va
lién két vao xuong clia cac mo cy, tao ra dinh hinh vuot trdi mod cdy dén ciac md xung
quanh [69,132]. Ngoai ra, HA c6 thé dugc sir dung nhu mot hop chat mo hinh dé nghién
ctru qué trinh khoang héa sinh hoc trong co thé con ngudi [85,90].

Cho dén nay, c6 nhiéu tac gia dang nghién ctru sit dung HA 1am vat liéu cho
cac ung dung y sinh hoc khac nhau nhu: vat li¢u nha khoa va 16p phu hoat tinh sinh
hoc 1én miéng cdy ghép xuong bang kim loai [41,43], tic nhin diéu tri bénh lodng
xuong [56,64], tac nhan truyén dan thubc [81,83], k¥ thuat mé [95], thay thé cho
xuong va cac khuyét tit ciia riang [66,104], ring gia [150], cdy ghép xwong [162],
Ngoai ra, HA con dugc nghién ctru trng dung trong cac linh vuc khac nhu: vat liéu xu
1y nude 6 nhiém kim loai nang, thuéc nhudm [70].

Mait khac, HA kich thuéc nanomet da dugc nghién ciru la vat liéu ¢6 tinh tuong
thich, hoat tinh sinh hoc va tai hp thu sinh hoc cao hon nhiéu so véi vat liéu HA kich
thude micro [59,160]. Hat nano HA khi ¢ kich thudce nho, c¢6 dién tich bé mit cao va
dé dang tham thau nén co kha ning tuong tac va hoat tinh sinh hoc ting 1én. Hon nita,
khi sir dung HA kich thudc hat & mitc nanomet cho phan tng khir khodng & men rang
va xuong co thé bi rc ché nén ngin ngira bénh sau ring va lodng xwong [159]. Vat liéu
HA c6 kich thuéc nano ciing duge sir dung dé thay thé va stra chita nhimng khuyét tat
ctia xuong do bénh 1y hoic tai nan [38,139]. Cac ché phim khac nhau chira nano HA
d3 va dang dugc nghién ctru va Gng dung trong doi séng. HA & dang bot (thu nhan tir
ngudn tu nhién hodc téng hop nhan tao) cing véi mot sé khoang chat khac di dugc
dung trong bao ché thudc chdng lodng xwong va thuc pham chirc ning bd sung canxi,
xir Iy cac khuyét tat ciia xwong do chan thuong, bd sung canxi trong nudc giai khat. O
dang mang, mot 16p HA mdng, si€u min co thé tao nén 16p men rang, cac chi tiét ndi

xuong va 16p phti bé mit cho xwong nhan tao. HA dang khdi x6p duge mg dung dé
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sira chita cac khuyét tat cia xuong va rang. Gan ddy, con phat hién dang HA xdp tu
nhién dya trén khung Xép san ¢6 cua mai muc, san ho, vo trung, da voi, da ca va
xuong ca c6 kha ning tuwong thich tét voi co thé con nguoi khi dugce cdy ghép. Ngoai
ra, HA cling c6 kha ning van chuyén va phan tan mét sd loai thuéc nhu insulin,
vitamin, bao vé duoc dugc pham tranh khoi tuong tic véi tac nhan khac trén dudng
véan chuyén trong co thé, gop phan nang cao hiéu qua st dung thudc.

1.5.3. Phwong phap diéu ché hydroxyapatite

D3 c6 rat nhiéu phuong phap téng hop didu ché HA dwogc phat trién. Nhin
chung, c6 thé phén loai thanh 2 nhém phuong phap:

- Phuong phap tdéng hop biang hoa hoc tir cac mudi vo co co chira ion Ca** va
PO,*, gdbm: két tua, sol-gel, nhil twong, siéu 4m, thity nhiét; qua trinh nhiét do cao gdm
phan hity va thiéu két.

- Phuong phéap thu nhan tir cac ngudn tu nhién.
1.5.3.1. Tong hop biang phwong phap héa hoc

Bang 1.6 trinh bay cac phuwong phap hoa hoc duoc sir dung dé tong hop HA tir
cac mudi vo co co chira ion Ca** va PO,>. Tuy theo phuwong phéap va diéu kién phan
g khac nhau ma san pham thu dugc c6 hinh dang, kich thudc va tinh dong déu khéac
nhau. Trong d6, phuong phap két tia va sol-gel dugce danh gia 1a don gian, hiéu qua,
dé kiém soat tinh chat ctia san pham hon ca.

Tuy thudc vao muc dich tng dung, c6 thé lwa chon phuong phap diéu ché phu
hop. Pé tong hop HA dang bot, cic phuong phap uét thudng dugc st dung, boi vu
diém ctia n6 1a c6 thé diéu chinh dugc kich thudce cua hat theo mong muébn. Trong do,
phuong phap két tiia hoa hoc duoc sir dung nhiéu nhét, chiém dén 25% trong tong sd
cac nghién ciru tir ndm 1999 dén 2011 [133]. C6 nhiéu quy trinh khac nhau dé két tua
HA tlr cac ion Ca®* va PO43', 6 thé phan ra thanh hai cach chinh:

Thir nhét 13 két tha tir cdc mudi chira ion Ca®* va PO43' dé tan trong nudc, cac
mudi hay dugc dung 1a Ca(NO3),, CaCl,, (NH4),HPO,4, NH4H,PO,... Phan Gng dién ra
theo phuong trinh (1.1) dwoc coi 1a phuong phép co ban dé tong hop HA [155]:
10Ca(NOg), + 6(NH,4),HPO,4 + 8NH4,OH = Ca;9(PO4)s(OH), + 20NH;NO; + 6H,0 (1.1)

Thir hai 12 két ta tir cac hop chit chira Ca®" it tan hodc khong tan trong nudec.
Phan Ung xay ra gitta Ca(OH),, CaO, CaCOs... voi axit H3PO, tao thanh HA trong
moi trudng kiém [142]. Vi du:
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10Ca(OH), + 6H3PO, = Ca;9(PO4)s(OH), + 18H,0 (1.2)
Uu nhwoce diém ciia phwong phap
Céc phuong phap tong hop HA bang phuong phép hoa hoc c6 thé dé dang tao
ra san pham HA c6 kich thuéc, hinh dang mong mubn va dic biét ty 1& Ca/P 1a 1,67
dung voi nhu trong xwong ngudi. Tuy nhién phuong phap nay rat phirc tap, mat thoi

gian, gia thanh cao [42,46,86] va san pham HA tao ra c6 hoat tinh thap [131,160].
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Bang 1.4. Cac phwong phap héa hoc téng hep HA

P g;‘g’;g Nguon t%gn“gyl‘fl‘y*-‘t ligu Pidu kién téng hop Pic tinh HA thu nhan Iﬂi?:
Kéttna  Ca(NOs),.4H,00,2 M; - Ty 18 1/1 khuay ¢ nhiét d6 phong, pH HA tong hop twong tu nhu san pham [24]
(NH4),HPO, 0,12 M 10 HA da dugc thuong mai hoa cia hang
- Sdy kho & 120°C trong 8 gid Aldrich-Sigma. HA c6 hinh théi cdu
- Nung & nhiét d6 1000°C, trong 5 gid tric xop
Ca(OH), 0,5M va - pH duoc kiém soat trong sudt phan Kich thudc va dic tinh dién tich bé  [43]
H;PO, 0,3M mg, Luong axit thém vao Ca(OH), véi ~ mat cua hat nano HA rat nhay véi
cac toc do khac nhau nhiét do phan tng va ca ty 1é bo sung
- Nhiét d6 < 60°C chat phan ung. Pay 1a tham sb chinh
- Dung dich HA c6 néng d9 2,5%, siy ~ dé xac dinh do tinh khiét cua tinh thé
phun dé thu bot HA nano HA téng hop va ciing cho su 6n
dinh cta huyén phu
Sol-gel  Ca(NO3),.4H20 vatriethyl - Sdy ¢ 120°C va nung & nhiét do 900°C, HA c6 ty 1¢ Ca/P 1,67 [37]
phosphate Ca(NO;),.4H20  trong 5 gid HA tao thanh cac 16p day, xp
va C¢H:sPCl, - Sdy & 100°C va nung & nhiét do 900-
1100°C, trong 5 gid
Dién hoa  Calcium acetate 0,4 M, acetic 500 cm® nude cat Mang phim HA thu duoc sdy kho [116]
axit 0.78 M va Na;PO, 0,24  dun néng dén 70°C va 50 cm® cua 2 dung  100°C
M, NaOH 0,8 M dich dugc thém vao. pH 9,1 Ty I¢ Ca/P 1a 1,63 £ 0,09
Thay nhigt  CaHPO4.2H,0/NaOH/Nude  Dicu kién thuy nhiét HA céu tric nano hinh thai dong nhat,  [105]
catva kich thuéc dong déu, phan tan nano va

((CH3(CH2)1sN"(CH3)3Br)
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Phun sy ¢
nhiét do cao

Séng siéu

am

Chiéu xa vi
song

Ca (NO3) ,-4H,0 va
(NH,4),HPO, c6 ndéng do
duoc ¢ dinh ¢ 0,2 M

Nong d6

polyetylen glycol (PEG 400)
ttr 0,1 dén 0,6 M

A 0.1 - 0.2 mol/dm?® CaCl,
A 0.1 mol/dm?® NasPO,

50 ml hon hgp CaNO3.4H,0
0,IM va EDTA 0,1 M tron v6i
50 ml Na,HPO, 0,06M. Diéu
chinh pH dung dich 9-13,
khuay hon hop 10 phut.

Pau phun Ira ¢6 ndm 6ng dong tm. Tdc
d6 dong cua nhién lidu, chat oxy hoa va khi
mang mdi 1an 2,5, 35 va 30 lit/phat. Bot
HA dugc nung & nhiét d6 tir 400 - 1000°C
trong 3 gio.

Dung dich A duogc siéu. Ty 1€ Ca/P cho
vao 1.0, 1.50, 1.67 va 2.00, thoi gian
phan tmg 3 — 20 phidt. Mau duoc loc va
sdy kho & 70°C.

Sir dung 10 vi song ¢ cong suat 700 W voi
mdt hé thdng hoi luu va phan tmg trong 30
phit. Két tia duoc ly tim, rira va sy kho
trong chan khong & 70°C trong 2 gio.

Kich thudc hat HA nung & 600 va
1000°C 1a 32 va 213 nm. Ty 1¢ Ca/P 1a
1,69

Ty 1& Ca/P duoc diéu chinh tir 1 — 2,
dién tich bé mat hat HA dat 130 mzlg.

HA thu nhan c6 kich thuéc don nhat
v6i duong kinh hat trung binh khoang
40 nm va chiu dai dat khoang 400
nm.

[49]

[95]

[110]

27



1.5.3.2.T4ch chiét tir ngudn tw nhién

Gén day da co nhiéu nghién ctru thu nhan HA tir cac nguén tu nhién dac biét la
tir xwong ca di duoc cong bd. Cac loai xwong cd khac nhau di duoc st dung lam
ngudn dé thu nhdn HA nhu c4 song tai Brazil nhu Seudoplatystomacorruscans,
Paulicealutkeni va Pseudoplatystomafasciatum [50], ca kiém (Xiphias) va ca ngir
(Thunnusthunnus) [39], ca ngtr (Thunnusobesus) [76], ca ro phi [64,65].

Trong hau hét cac nghién ctru nay, phé liéu ca sau khi dua vé phong thi nghiém
dugc dun s6i hodc sir dung enzyme thuy phan dé loai bo tap chit, phan thit thira, lipit
sau d6 dem sdy kho s& thu dugc xwong ca tho [44,50,52,131,139]. Bé gia ting qua
trinh loai bo protein & giai doan nay, cac tac gia con stir dung mot sd tic nhan nhu dung
dich NaOH 2M [150]. Tuy nhién, cac nghién ciru nay déu khong dé xuat bién phap thu
nhan cic san pham protein va lipit & cong doan nay. Diéu d6 vira gy lang phi tai
nguyén, vira tao ra nguy co gay 6 nhiém moi truong hodc sé ting chi phi xir 1y nuée
thai. Trong cong doan tiép theo, phuong phap chinh duoc st dung d6 14 nung xuong
c4 tho & nhiét do cao khoang 600 - 1200°C dé thu nhan HA.

Céc nghién ctru cho thay san pham HA thu dugc c6 kich thuéc nanomet voi do
x6p cao trong diéu kién nung thich hop 1a 700 — 800°C, thoi gian khoang 2 — 4 gio.
Néu nung & nhiét do trén 950°C s& xay ra qua trinh phan huy HA thanh dang B-
Tricalcium phosphate (Caz(POy),, B-TCP) [36,86]. Dac biét, cac nghién ctru ciing chi
ra trong san pham HA thu dugc déu c6 chira mot luong vét cac kim loai. Thanh phan
va ham luong cua cac kim loai nay tiy thudc theo ngudn nguyén liéu khac nhau. Mot
s6 nghién ctru da thr nghiém va danh gia do twong thich sinh hoc khi thir nghiém
trong dich gia thé nguoi [40,41,139]. Su phat trién cia té bao cho thdy kha ning ung
dung cao cua HA trong k¥ thuat chinh hinh xuong.

Maic du cac nghién ctru thu nhan va danh gia tinh chat caa HA tr cac loai
xuong ca khac nhau dugc tién hanh ¢ kha nhiéu phong thi nghiém tai cac nudc tién
tién trén thé gidi nhung van chua dugc 4p dung rong rai trong thuc té san xuat. HA
dung trong cong nghiép va cac tng dung hién nay chu yéu vin dugc san xuét bing
phuong phap hoa hoc (dya trén phan tng ciia mudi chira Ca®" va mubi chira PO,Y).
Phuong phap tong hgp héa hoc thuong tiém an nguy co ton tai chat chua phan tng va
dung méi, do d6 han ché hiéu qua tng dung, dac biét trong y, dugc va thuc phém. Vi
vay, viéc hoan thién quy trinh cong nghé thu nhan HA tir cac nguén tu nhién theo
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huéng than thién véi moi truong va hudng dén ing dung trong san xuét thyc tién van
1a bai todn dit ra cho cac nha khoa hoc trén thé gi6i.
% Uu nhwec diém cia phwong phap

Phuong phép thu nhin HA tir cac ngudn 1a phé liéu ca rat phong phu, da dang,
ré tién. San pham HA thu nhan an toan nén c6 thé ung dung cung cap ngudn khoang
bd sung vao thuc pham cho con ngudi. Tuy nhién san phim HA c6 ty 1& ham luong
nguyén t6 Ca/P khoang 1,80 cao hon so vdi trong xuong ngudi.
% Cac yéu t6 anh hwéng khi thu nhan HA tir ngudn ty nhién

- Nguyén li¢u:

Chét luong nguyén liéu c6 anh hudng rat 1on dén chat lwong va hiéu suat thu
hoi san pham HA. Thanh phan hoa hoc ciia nguyén liéu, trong d6 thanh phan tro
khoang trong nguyén liéu quyét dinh dén qua trinh thu nhan HA. Ngoai ra cic
thanh phan hitu co nhu protein, chat mau ciing anh huéng dén qué thu nhan HA.

Ngudn nguyén lidu str dung dé thu nhan HA 1a cac phé liéu ctia qua trinh ché
bién, chu yéu 1a xuong ca: ca chém, ca diéu hong [7], ca kiém (Xiphias) [42], c&
ngu (Thunnusthunnus) [79], ca r6 phi [64,65] va xuong cac loai dong vat nhu
xuong bo [11].

- Nhiét do:

Nhiét 6 nung c6 anh hudng 16n dén qua trinh nung d6t chay, loai bo cac chit
hitu co dé thu nhan hydroxyapatite. Nhiét 6 thap s& khong loai bo duge hoan toan cac
hop chét hitu co. Tuy nhién, nhiét d0 qua cao sé& dan dén phan huy HA. Nhiét d0 nung
tr 600 — 1200°C [86,129] tuy theo ting loai nguyén liéu str dung khac nhau.

- Téc dp gia nhiét:

Téc do gia nhiét c6 anh huong 16n dén hidu qua qué trinh nung dét chay, loai bo
céc chat hiru co dé thu nhan hydroxyapatite. Téc do gia nhiét nho, nhiét do nung ting
cham s& 1am kéo dai thoi gian nung, chua loai bo dugc hoan toan cac hop chit hitu co
nam sau bén trong khdi xurong, ngoai ra con 1am tang chi phi ning luong. Tuy nhién,
tbc do nang nhiét qua 16n s& dan dén loai bo, ddt chay duoc phan phi HA trén bé mat
ma chua loai bé duoc cac hop chat hitu co sdu bén trong xuwong c4, ngoai ra toc do gia
nhiét 16n con lam dét chay luon ca phan HA bén ngoai, khong an toan cho thiét bi va

con nguoi.

29



- Thoi gian gia nhiét:

Thoi gian nung c6 anh hudng 16n dén hiéu qua qua trinh nung d6t chdy, loai bd
cac chat hiru co dé thu nhan hydroxyapatite. Thoi gian ngan thi chwa loai bo dugc
hoan toan cac hop chat hitu co nim siu bén trong khéi xwong. Tuy nhién, thdi gian
nung qua dai s& dan dén phan huy HA va tang chi phi nang lugng khi san xuét. Thoi
gian gia nhiét nung tiy theo ting loai nguyén liéu sir dung khac nhau, c6 thé tir 1 — 12

gio [42,50].
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Bang 1.5. HA thu nhan tir phé liéu ca va ing dung

Nguyén li¢u

Diéu kién thu nhin

Dac tinh HA

Ung dung

Tham
khao

Xuong ca chém (Lates calcarifer), ca
diéu hong (Oreochoromis sp.) va ca ro
phi (Oreochoromis

niloticus)

Xuong ca cod kiém va cé ngu

Xuong ctia mdt s6 ca nudc ngot & Song
Braxin

(Pseudoplatystoma corruscans, Paulicea
lutkeni) va Pseudoplatystoma fasciatum)

Vay va xuong ¢4 r6 phi

Xuong ca ngur

Phé liéu cé& bién Nhat

Vay ca nudc ngot (Probarbus jullient)

Xa 1y phé liéu ca véi enzyme
Alcalase ¢ 70°C trong 10 gio va
nung xuong tho ¢ 700°C trong 60
phat

Nung xuwrong c4 & 600 - 950°C
trong 12 gio

Ban dau, xuong ca duoc nung &
900°C trong khoang 4 - 12 gio.
Sau d6, nghién bang may nghién
bi 2 — 4 gio.

Nung xuong ca ¢ 800°C trong 3
gio.

Tong hop HA tir xuong ca ngir
nung va HA thuong mai bang
phuong phap thuy nhiét véi dung
dich uré 0,1 -1,0 M ¢ 160°C trong
3gio

Xuong ca dugc nung ¢ nhiét do
gan 1300°C

Vay ca dugc xu ly trong dung
dich kiém & nhiét o phong

HA c6 do két tinh va do xép cao
v6i kich thudce hat trong khoang 30
—50 nm

San pham HA c6 dang hinh thanh
v6i kich thude nanomet. HA dang-
B khi nung & 600°C va c6 dang B-
Tricalcium phosphate (Caz(POy)a,
B-TCP) khi nung & 950°C.

Ty l¢ Ca/P 1,87

HA thu duoc co6 kich 22-80 nm.

HA ty 1& Ca/P 1,6

HA c6 hinh dang que (khi st dung
ure v&i ndng d6 0,1 M) va dang bot

bién (khi str dung ure voi ndng do
1,0 M).

HA thu duogc c6 dang tinh thé, cau
trac 16 xop

HA c6 kich ¢& tir 15 — 100 nm, Ty 1¢
Ca/P 2,01

San pham HA c6 thé img
dung trong thyc pham va y
duoc.

Ngudn san xuat canxi va phot
pho ting dung trong y té.

San pham HA dugc thu
nghiém 1am chat hip phu
Sr** ¢o trong dung dich nong
do 0 — 50 mM tai nhiét do
25°C trong thoi gian 72 gio.

Ung dung trong k¥ thuat mo
xuong.

[7]

[42]

[50]

[65]

[79]

[129]

[131]
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1.5.4. Cac nghién ciru trong nuéc lién quan dén hydroxyapatite

O Viét Nam, viéc nghién ctu, st dung vat liéu HA cho muc dich y sinh hoc
chua dugc quan tdm nhiéu. M&i chi c6 mot s rat it cac nghién ctru vé thu nhan HA tr
cac ngudn ty nhién duge cong bd. Trong d6, Phong Hoa Vo co (Vién Hoa hoc, Vién
Khoa hoc va Cong nghé Viét Nam) da thuc hién mot sé dé tai nghién ctru téng hop
HA bot, HA x0p tir cac hop chat hoa hoc va tach tir dong vat [3,4,10,11,14]. Trong
khi, Viét Nam 13 mot trong nhitng nudc san xuat va xudt khau ca ciing nhu cc san
pham vé ca dting hang dau thé gidi. Piéu dé ciing c6 nghia 1a mot lugng 16n da va
xuong c4 chua duoc diung dé ché tao HA va cdc san phdm cé gia tri gia ting tir no.
Nghién ctru tach HA tr xuong bo va khao sat mot sb6 dic tinh cta HA thu nhan da
duoc cong bo [11]. Nhom tac gia da sir dung 3 cach khac nhau dé tién xir Iy xwong bod
phé liéu bang phuwong phap nhiét gdm: nau chin & diéu kién binh thudng; ndu chin
trong diéu kién c6 chat phu gia; ndu chin trong ndi ap suit. Két qua cho thay nhiét do
c6 anh huong dén kich thudc hat va do tinh thé cta san phém HA, dac biét 1a nung
mau & nhiét do cao 700°C. Chét phu gia c6 anh hudng dén d6 don pha cua san phém,
gitip cho qué trinh tich HA dién ra nhanh, giam thoi gian ninh mau xudng 2 lan so voi
ninh mau & diéu kién ap suét thudng, khong co phu gia. Bén canh san pham HA con
1An mot s6 it tap chat khac nhu CaHPO,, CaCO;. Ngoai ra, ap suat 1a yéu t6 ¢ anh
hudng rat 16n dén qua trinh tao san pham, giup rat ngan dugc thoi gian nau chin mau,
qué trinh tinh thé héa dién ra nhanh HA thu dugc 1a don pha, do tinh thé cao. Nghién
ctru di xac dinh duge diéu kién thuan loi cho qua trinh tach bot HA tir xwong dong vat
quy md phong thi nghiém nhu sau: Mau xuong bo 13y tir than xuwong, nau chin dén
nhir ¢ diéu kién trong ndi 4p suét, khong co phu gia, dem nung & 700°C trong 2 gio.
San pham HA thu duoc c6 kich thude hat trung binh dudi 500 nm, gian d6 XRD cho
thay san pham 1a don pha HA véi d6 tinh thé 97,4%.

Gan day, trong cac nghién ctru tai phong thi nghiém [7,14], Hoa va cong su da
budc dau xay dung quy trinh thu nhan HA va dich thiy phan protein tir phé li¢u ca
chém, c4 diéu hong va cé ro phi. Két qua vé danh gia thanh phan phé liéu ca cho thay,
ham luong protein d6i véi tat ca cac loai phé liéu ca khao sat trong khoang 30 — 35
Wt.%. Ham lugng khoang chiém khoang 10 — 15 wt.%. Ham lugng lipit c6 su khac
nhau kha 16n gitra ca chém (10,4 wt.%), ca diéu hong (8,9 wt.%) so véi ca ro phi
(2,4wt.%). Tir két qua phan tich ban du & trén cho thiy, néu lugng protein va lipit
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khong dugc thu nhan ma thai tryc tiép ra moi trudng thi khong nhiing lang phi ma con
gy 6 nhidm méi truong rat trim trong. Nghién ctru di dé xuit 2 phuwong phép tién xur
1y dé tach riéng phan hitu co va vo co (xuong cé tho) tir phé lidu c4 gdm phuong phap
dun soi bang nude va phuong phap thiy phan protein st dung enzyme. Két qua cho
thdy, phuong phap xtr 1y bang enzyme alcalase cho thay hiéu qua tich cao hon khoang
2 - 5% so vo&i phuong phap dun sbi. Nhiét d6 nung xwong ca thd co anh hudng 16n dén
hinh dang va kich thudc cta san pham HA. Cu thé, HA c6 hinh que va c6 su két dinh
khi nung tai 500°C. Tai nhiét o 600 — 700°C, HA thu dugc c6 hinh tron, kich thudc
nho (<100 nm), kha ddng déu. Khi nung & trén 800°C, HA thu dugc c6 kich thude 16n
hon (>100 nm) va c6 xu huéng dinh véi nhau. San pham HA thu duoc c6 do tinh khiét
cao, do x6p 16n nén thich hop cho cac ung dung lam gia thé, chat mang, chat hap thy
trong y dugc va xir Iy 6 nhiém méi trudng. Tir d6, nhoém tac gia dé xuit: Quy trinh
chinh dé thu hdi HA tir phé liéu ca bang phuong phap tién xir Iy voi enzyme alcalase
va nung & 700°C trong 2 gio' cho hiéu suat thu hoi cao, HA thu dugc c6 do tinh khiét
ca, hiéu qua vé mit moi truong va tinh kha thi, thuan loi khi trién khai & quy mo 16n.

Nhin chung, céc quy trinh nay chi méi chi 1a cac nghién ciru bude dau va tap
trung & mot s6 it loai xuong ¢ hién co tai Viét Nam, chua thé phat trién thanh quy mo
cong nghiép. Do vay, viéc nghién ctru mot cong nghé day du va co hé théng theo
huéng than thién véi moi truong ciing nhu tinh dén hiéu qua kinh té 1a diéu rat can
thiét dé hudng dén c6 thé san xuat HA tinh khiét st dung cho cac ung dung trong cong
nghiép thuc pham va y dugc.
1.6. Tong quan thirc dn cho tdém hau au tring
1.6.1. Thirc dn cho tom

Thtc an vién cho tdom dugc nhap khau vao VN tir nam 1993 va dugc st dung
rong rai tir nim 1996, dén nay nhu cdu st dung hang nim vao khoang 200.000 -
250.000 tAn. Hau hét thire an vién déu duge san xuét trong nudc nhu: Tomboy, CP,
Grobest... con lai mot lwong nho 1a nhap khau chiém 4 - 5%. Dén nay da théng ké co
khoang 23 nha mdy san xuat thirc dn vién cong nghiép; trong d6 da sé 1a cac nha may
c6 vén dau tu ctia nude ngodi chiém thi phan 16n; cong suit cua cac nha may co thé
dat 20.000 - 30.000 tan/nam, ciing c6 Nha may c6 cong suat dén 60.000 tin/nim va cac

nha may nay déu c6 ca day chuyén san xuat thirc an cho tom. Po6i véi cac nha may co
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von dau tu trong nudc, cong suat chi khoang 10.000 - 15.000 tan/nim. Téng cong sut

ctia cac nha may khoang 300.000 - 400.000 tin nim, vuot nhu ciu thirc dn hang nim.
Tuy nhién hang ndm Viét Nam van phai nhap khau mot sé lwong 16n bot ca dé
san xut thic an cho nudi tréng thuy san, trong d6 nhu cau thire dn cho tom rat 16n.
Theo s6 liéu théng ké, luong bot ca nhap khau cta Viét Nam trong thang 9/2019 dat
8,5 nghin tan, tri gia 11 triéu USD, giam 47% vé lugng va giam 47,3% vé tri gia so véi
thang trudc, giam 57,8% vé luong va 62,2% vé tri gia so voi cung ky nam 2018. Tinh
chung 9 thang ddu nam 2019, luong nhap khau bot ca dat 122,1 nghin tan, tri gia 157,9

triéu USD, ting 4,3% vé luong nhung giam 8,2% vé tri gia so véi cing ky ndm 2018.

Bang 1.6. San lweng bét ca nhap khau caa Viét Nam tir 2008-2016 [87]

Don vi tinh: 1000 tan

Nam 2008 2009 2010 2011 2012 2013 2014 2015 2016

Viét Nam 46 56 70 195 245 275 310 285 88

1.6.2. Yéu cau thire in tom [22]
Tom thé chan trang 13 loai an tap nhung chiing rét thich thirc an c6 nguon gdc tir
dong vat. Hién nay c6 ba loai thirc an chinh danh cho tom thé chan tréng:
- Thuc an cong nghiép duoc cung cap boi cac nha may san xuét thire an cho tom.
- Thirc an tu nhién bao gém: cac dong thuc vat phu du, cdc mun ba hitu co ...
- Thrc an tu ché duogc san xuat tir nguén nguyén li¢u san ¢6 nhu dc, ca tap, cac
phé phu pham trong nong nghiép
Tom thé chan tring khi méi tha an hoan toan bang thirc an cong nghiép, dam
bao lugng dinh dudng, moi trudng nudc ao nudi. Ngoai ra, can bo sung khoang, men
tiéu hoa, vitamin C, E, dau muec.
Thirc an cong nghiép cho tom thé chan tring 1a thic dn dang chim, gom 6 loai
sir dung cho céc giai doan phat trién ciia tom thé chan tring tuong ing nhur sau:
- Loai 0,1 - 1 g/con st dung thirc an ¢& nhé hon 0,6 mm; Loai s6 1.
- Loai 1 - 3 g/con, ¢d thirc an tdi da 0,8 mm; Loai sb 2.
- Loai 3 - 8 g/con, thitc an nho hon 1,2 mm; Loai $6 3.
- Loai 8 - 12 g/con, kich c& tdi da 1,8 mm; Loai sb 4.
- Loai 12 - 20 g/con, kich ¢& thtc an tdi da 2,2 mm; Loai s 5.

- Loai > 20 g/con, kich ¢& thuc an tdi da 2,5 mm. Loai sd 6.
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Bang 1.7. Chi tiéu ly, hda cuia thire dn tom [22]

Chi tiéu Loai thirc an
S61/1S62|S63|S64 565|566
1. Kich co
Puong kinh vién (hodac manh), mm, khong
06 | 08 |12 |18 | 22 | 25
16m hon
- Ty 18 chiéu dai so véi dudng kinh vién, 5.5
lan, trong khoang ’
2. Do am, %, khong 16n hon 11 |11 | 11 | 11 | 11 | 11
3. Ham lugong protein thd, %, khong nho
38 | 36 | 34 | 34 | 33 | 32
hon
4. Ham lugng lipit tho, %, trong khoang 5-7|5-7|5-7|4-6|4-64-6
5. Ham luong xo tho, %, khong 16n hon 3 4 4 4 4 4
6. Ty 1¢ vun nat, %, khong 16n hon 1 1 1 1 1 1
7. D6 bén trong nudc (thdi gian quan sat ké
tor khi cho thuc an vao nudc), gio, trong 1-2
khoang
8. Ham lugng lyzin, %, khong nho hon 18|18 | 1,7 | 16 | 15 15
9. Ham luong methionin, %, khong nho
08 0807|0706 | 06
hon
10. Ham luong tro tong sb, %, khong 16n
14 | 14 | 15 | 15 | 16 | 16
hon
11. Cat san (tro khong hoa tan trong
10 (12 |13 |15 | 15| 1,7
HCI 10%), %, khong 16n hon
12. Ham lugong canxi, %, khong 16n hon 2,3
13. Ty 1¢ canxi/ phospho, lan, trong khoang 1,0-15
14. Ham lugng natri clorua, % , khong 16n 20

hon
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Chét luong thire an tom dugce danh gid qua céc chi tiéu:

- Chéat lvong cam quan: c6 mau tir vang nau dén ndu; mui dic trung cua nguyén
lidu phdi ché, khong c6 mui mbc va mui la khac. Thic an khong bi von cuc va c6 do
ddng déu cao. Ty 18 chiéu dai so v6i duong kinh vién khoang 1,5 - 2 1an. Thirc 4n vién
¢6 hinh try, bé mat min, kich thuge dap ung dugc ddi véi kich ¢& miéng tom. Vai thire
an dang manh, yéu cau cac hat déu nhau, bé mat min, kich ¢& vira véi c& miéng. Ngoai
ra, thitc an dat chét luong c6 ty 1€ vun, nat nho hon 1%.

1.6.3. Thanh phén dinh dwéng va bé sung dinh dudng vao thic fin tdm

Trong thirc dn tom, cac thanh phan dinh dudng bao gdm: protein, lipit, khoang,
carbonhydrat, vitamin. Cung cp day du dinh s& gitp cho tom ting trudng nhanh, hiéu
qua nudi tdom cao. Tuy nhién trong pham vi ctia ludn an, chi trinh bay 03 thanh phan quan
trong trong thirc dn bo sung cho tom thé chan tring 13 protein, axit amin va khoang.

1.6.3.1.Protein

Tom sir dung protein 1a nguén ning lugng chinh, nguén protein bat budc phai
c6 trong thirc dn tom 13 bot ca [51] va can it nhat 1,8-3,8 g protein/kg tom/ngay dé duy
tri hoat dong séng. Cac san phém bot ca, bot tom, bot muc c6 ham lugng protein cao
va chira day du cac axit amin can thiét, chira nhiéu axit béo khong no thiét yéu va phu
hop véi hé tiéu hoa cua tom nuoi.

Nhu cau protein ctia tom thé chin tring khoang 30 - 35% trong giai doan tom
gidng dén & tién truong thanh [101]. Tom Ién nhanh néu duoc cung cip 24g
protein/kg tom/ngay & giai doan con nho [101]. Thuc nghiém nudéi tom & mat do 60
con/m? tai Indonesia cho thay, ham luong protein trong thirc an tir 30—32% c6 thé duy
tri tot toc do ting truong ciia tdom. Thirc dn co6 ham luong protein cao hon s& phu hop
cho tom dugc nudi trong thang dau tién.

1.6.3.2. Amino axit

Protein trong khau phan an cua tdm la ngudn cung cip axit amin, dong vai trd
nhu cac khoi xay dung ddi voi protein cua thit tdm. C6 20 loai axit amin khéac nhau,
nhung chi 10 trong sé nay dugc coi 1a can thiét va mdi axit amin phai c6 mot luong toi
thiéu trong ché do an cta tdm. Phan con lai c6 thé dugc tdm tong hop tir 10 loai axit
amin thiét yéu [106,158].

Céc nhu cau vé axit amin ddi v6i tom chua duoc xac dinh rd rang vi tom khong
st dung hiéu qua cac axit amin tir ché do an tinh khiét duoc st dung dé nghién cuu
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axit amin cdc yéu cau. Thanh phan axit amin trong thirc an cho tdm phan 16n dya trén
thanh phan axit amin cta co thit tdm [27].

Thirc an chan nudi phdi tron va két hop cac ngudn khac nhau protein, mdi loai
c6 thanh phan axit amin khac nhau va ché do in cho tém dap phai ung tdi thiéu yéu
cau cho tat ca 10 axit amin thiét yéu. Nguoi lap cong thic ciing phai tinh dén kha niang
tiéu hoa cua timg thanh phan thirc dn va ham luong cua céc axit amin trong thirc an.
Bot ca dugc coi 1a ngudn protein chat lwong cao nhit vi thanh phéan axit amin ctia bot
c4 gan gidng v6i thanh phan axit amin cua tom [158]. Trong thirc dn tom thuong mai,
nhuyén thé va bot Artemia tot hon bot c4, nhung chung dit hon. Tuy nhién, ching
dugc st dung trong ché do an cta tém Au trung.

Bang 1.8. Thanh phén axit amin trong thirc {in tom cé ham lwong protein 35% [27].

Axit amin Ty 1¢ axit amin Ham lugng axit amin
trong thirc an tom (%) so voi protein (%)
Arginine 2,09 5,8
Histidine 0,76 2,1
Isoleucine 1,26 3,5
Leucine 1,94 54
Lysine 1,91 5,3
Methionine 0,86 2,4
Phenylalanine 1,44 4.0
Threonine 1,30 3,6
Tryptophan 0,29 0,8

1.6.3.3.Chat khoang

Toém c6 nhu cau khoang da luong (chil yéu 1a canxi, photpho, dong, kém) va
khoang vi luong (ddng, sit, mangan, niken), trong d6 nhu cau khoang da luong cao
hon mot s6 dong vat thity san nudi khac do tdm thudong xuyén thyc hién qua trinh 16t
xéac dé tang truong. Khoang canxi va phdt pho rat can thiét cho qua trinh hinh thanh vo
Kitin. Ngoai ra, canxi 1a thanh phan quan trong tham gia vao qua trinh déng mau, cac
chirc ning ciia co, su truyén dan than kinh, diéu hoa 4p suat tham thau. Khoang phét
pho 14 chét cdu thanh hop chét cao ning Adenosine triphosphate (ATP), Phospholipit,
ADN, ARN va mot sé6 coenzyme. Phét pho déng vai tro trung tdm trong qué trinh

chuyén hoa niang luong va hoat déng, qua trinh bién dudng cac chit dinh dudng trong
3/



co thé. Vi vay phdt pho 14 yéu to tham gia vao qua trinh Trao dbi nang lugng, diéu
khién sinh san, sinh trueéng, duy tri 6n dinh pH trong co thé dong vt thily san...

Trong thyc té, trong mdi truong nudce nudi tdm cé chira mot s khoang nén tom
c6 thé hap thu truc tiép khoang qua mang, do vy nhu cau khoang cho tom phu thudc
vao khoang trong méi truong séng cua tom. Vi vay, mirc canxi bo sung tdi da 1a 2,3%,
photpho 1 - 2%, natriclorua 1 - 2% vao trong thic an tom. K&m 1a thanh phén thiét yéu
ctia nhiéu loai enzyme quan trong cho qua trinh Trao d6i chat cua tém; luong k&m bd
sung & muc 15 - 18mg/kg thirc dn. Pong 1a thanh phan cu tao nén té bao mau cua

t6m, néu & murc cao thi dong co thé gay doc cho tdm. Khi thirc dn bd sung thém dong
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Chuwong 2. NGUYEN VAT LIEU VA PHUONG PHAP

2.1. Nguyén vat li¢u
2.1.1. Phé liéu ca Tra

Phé liéu c4 Tra (Pangasius hypophthalmus) dwgc thu nhén tir nguyén liéu ca
Tra sir dung c6 kich ¢& 1,2 — 1,5 kg/con (Déi véi nghién citu vé anh hwong kich cé
nguyén liéu sir dung phé liéu tir ca Tra cé kich ¢ tir 0,5 — 2,0 kg/con) trén day chuyén
cong nghé ché bién ca Tra phi-1é dong lanh. Phé liéu ca Tra tuoi (g0m dau ca, ndi
tang, vy, xuong, dudi) duoc bao goi trong tii PE va wdp da lanh trong thung xbp, van
chuyén vé phong thi nghiém. Mau dugc xay nhé bang may xay truc vit, kich thudc 16
sang lcm, tron déu va dong nhat mau. Can mdi mau 100g cho vao tai PE, budc kin
miéng thi va cap dong bang tu dong tiép xtic dén nhiét do tai tAm mau dat -18°C, bao

quan dong mau trong ti dong -18°C + 2°C va str dung dan cho qua trinh thi nghiém.

Hinh 2.1. Phé liéu ca Tra sau phi-Ié.

% Phuwong phap thu gom miu

- Ca Tra (Pangasius hypophthalmus) nguyén liéu dugc thu hoach tir cdc Trang
trai nubi cua Cong ty Nam Viét tai huyén Chau Pha tinh An Giang. Phé liéu ca Tra
duoc thu gom vao lic 9 gio trong ngay tir day chuyén ché bién ca Tra phi-1é dong lanh
cia Cong ty Ché bién Thay san Nam Viét, tinh An Giang - 19D Tran Hung Dao,
Phuong My Quy, Tp. Long Xuyén, tinh An Giang; nguyén liéu ca Tra sir dung liy
mau thi nghiém c6 kich ¢& 1,2 — 1,5 kg/con (Péi véi nghién cizu vé dnh hirong kich cé
nguyén liéu siz dung phé liéu tir ca Tra co kich cé tir 0,5 — 2,0 kg/con). Mdi dot 1y
mau duoc tién hanh thu gom 20 kg phé liéu/lan sir dung cho thi nghiém.

- Phé liéu ca (gdm dau ca, noi tang, viy, xwong, dudi) ngay sau cong doan phi-lé

duoc thu gom, cap dong nhanh bang tii dong tiép xtc dén nhiét do tai tm san pham dat
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-18°C, sau d6 cho vao thing cach nhiét, bao quan bang da kho va van chuyén vé Phong
thi nghiém, Truong Dai hoc Nha Trang.
< Phwong phap xir Iy mau

Tai phong thi nghiém, phé liéu ca dugc xir 1y theo cac budc:

- MA&u phé liéu duoc 1am tan bang gian tiép trong méi trudong nudce luu dong.

- Xay nho phé liéu qua may c6 duong kinh 15 sang 1 cm, sau d6 ¢éng nhat mau
bang thiét bj.

- Mau phé lidu c4 Tra dugc phan chia thanh cac don vi mau ¢ khéi luong 100g,
cho vao céc tli PE, cot miéng tdi va tién hanh cap dong dén nhiét do tai tim mau dat -
18°C, bao quan dong mau trong tu dong -18°C + 2°C va sir dung dan cho qua trinh thi
nghiém.

- Dbi véi miu phan tich cac chi tiéu trong phé liéu duoc chon ngau nhién 1 don
vi mau thi nghiém, tién hanh 1am tan bang gian tiép trong mdi trudng nude luu dong,
d6ng nhat mau bang thiét bi va thyc hién lay mau phan tich cac chi tiéu.

2.1.2. Enzyme

Alcalase dugc mua cuia Cong ty Novozyme (Pan Mach), chi nhanh Viét
Nam. Alcalase 1a mdt endopeptidase c6 ngudén gbc tir vi khuan Bacillus
licheniformis c6 hoat luc 1a 2,4 AU (Anson Units)/g, diéu kién hoat dong thich hop
la 55 — 70°C, pH 6,5 — 8,5. Hoat luc cua alcalase thay ddi theo thoi gian, do vy
trude khi sit dung cho thi nghiém, enzyme alcalase duoc kiém tra lai hoat luc.

Lipase duoc mua cua Hang Sigma-Aldrich (Btic). Enzyme nay dugc tach chiét
tu tuy lon, c6 hoat lyc 1a 100 — 400 1U/mg protein, diéu kién hoat dong thich hop 1a 55
— 60°C, pH 3,8 — 5,5. Lipase 1a xtic tac dic hiéu cat lién két ester giita cac axit béo va
glycerol cua co chat triacylglycerol.
2.1.3. Tdém thé chan tring

Tom thé chan trang (Litopenaeus vannamei) 1a mot trong hai ddi twong tom nudi chi
luc cuia nganh tom nudi Vit Nam, hién nay déi tuong tom thé chan tréng duoc nuoi tréng phé
bién, chiém ty trong 16n & cac viing nudi tém 16n ctia ca nude nhu: khu vue Mién Trung, ving
Ddng bing Song Ciru Long. Ngudi nudi tom thé chan tring, chon tém Post 12 (tdm 12 ngay
tu6i) dé tha nuoi tom — day 1a c& gibng duoc ngudi nudi tom Viét Nam st dung nhiéu nhét.
Hon nita, Post 12 14 con giéng da trai qua giai doan bién thai hoan chinh (gdm cac giai doan
nauplii, zoea va mysis) va thanh hau au tring/ tdm post 12 ngay tudi. Tai thoi diém nay, con
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giéng d4 hoan thanh qua trinh phat trién hinh thai va sinh 1y cta nd, qua trinh wong au tring
chuén s& dugc hoan tat.

T6m thé chan trang (Litopenaeus vannamei) 12 ngay tudi (post 12) dugc mua
chon loc tai Céng ty Gibng Thuy san — Ninh Hoa, Khanh Hoa, t6m khée manh,
huéng quang, tom duogc kiém tra khong cé cac bénh ddm tring, bénh EMS/AHPND,
bénh hoai tir co quan tao mau va co quan 1ap biéu mé. Tém thé chan tréng post 12
sau khi mua vé duoc nudi cham soc trong bé, thé tich mdi bé 0,25m%/250 con, siphon
— thay udc voi 5% luong nudc hang ngay, nudc cd do man 3%; nudc thai ra dugc
dan vé hé thdng xir Iy nudc dé xur 1y thanh nude dat tiéu chuan trudce khi thai ra moi
truong. TOM dwge cho an 4 1an/ngdy voi dn 2 14n Artemia méi nd 4 g/m*/1an, 2 lan
thirc dn thuong mai Frippak-150 tur 2-6 g/m*/1an [16]. Tom duoc cham soc tai Trung
tam nghién ctru gidng va dich bénh, Truong Pai hoc Nha Trang trong 8 ngay dat
chiéu dai 39,45 + 0,42 mm, khéi lugng 0,29 + 0,02¢g. Tom c6 mau sic tuoi sang, vo
mong, dau than can di va duéi xoe ra. Tat ca tom linh hoat, khée manh, phan bo déu

trong bé nuoi, rudt tdbm chira diy thirc an.

Hinh 2.2. Tém thé chan tring 20 ngay tudi.
2.1.4. Dung cu, thiét bi, h6a chit sir dung trong qua trinh nghién ctru
2.1.4.1. Dung cu va thiét bi

Bang 2.1. Dung cu va thiét bi sir dung trong qué trinh nghién ciu.

STT Tén thiét bi Théng s6 k§j thuit Xut xtr
Can ky thudt dién tu o
1 D¢ chinh xac 0,001g SHIMAZU, Nhat Ban
BL 320H
2 | Can k¥ thuat BL 3200 | Thang can t6i thiéu: 0,01 Shimadzu, Nhat Ban

41



. Ddi  toc  do:  10-500
May lac on nhiét KS | ]
_ vong/phat IKA, btrc
3 | 4000i
Dai nhiét: 5°C trén nhiét do
méi trudng dén 80°C
o Khoang can: 0.0001 - 200g -
4 | Can phén tich Sartorius, My
(£ 0,1 mg)
5 | Cénphantich AY200 | B6 chinh xac: 0.0001g Shimadzu, Nhat Ban
6 | Bé 6n nhiét Thang nhiét do: 37 - 100°C | Trung qudc
. . Dung tich mau dong hoa tir 1
Mady dong hoa mau ,
o - 2000 mL (H;0), hién thi
IKA T 25 digital . .
7 toc do k¥ thuat s6. Pham vi | IKA, Duc
ULTRA-TURRAX . )
di€u chinh toc do rong tu
3000 dén 25,000 vong/phiit.
Thiét bi chung cat| | .
8 ong trén 1 lan vo co hoa 3
8 |dam ban tu dong| Velp, Y
mau
UDK 129
9 | Maydo UV —Vis Budce song 325 - 1000nm USA
L0 May ly tam thé tich | Toc do ly tam: >3000 vong | Labkorea, Han Qudc
16n MF600 /phat
Toc do tdi da vai Roto
220:87:17000rpm
11 | Ly tdm Hermle Z 323 . . Hermle, Buc
Toc do toi da vdéil Roto
220:72:5000rpm
Lam lanh: Giai nhiét do -
20°C dén 40°C
Dung tich t6i da cia roto
Ly tam lanh Mikko | tréng: 60 x 1,5/2 ml
12 Hettich Btrc

220R

Téc do 1i tam toi da (RPM):
18.000
Lyc li tam t6i da RCF:
31.514
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13 | Tu hat khi doc Inox-mica, mat da granit Viét Nam
14 | Tu say ddi luu Nhiét d6 sdy: 0 - 300°C Trung qudc
LO nung vudng DE- , .
15 Nhiét d6 nung toi da:1000°C | Viét Nam
5FKC
. Nhiét do nung t6i da:
18 | Lo nung CWF-13/5 Nabertherm, Puc
1300°C
Bt do pH cam tay
19 Khoang do pH: 0 - 14 Hanna, My
H198127
, D¢ chan khong 760 mmHg
Thiét bi ¢6 dac chan ,
20 Nhiét do co dic toi da: 70°C | Viét Nam

khong

Thé tich : 30 lit/ mé

2.1.4.2. Hoa chit sir dung

Bang 2.2. Mét sb vat tw héa chat sir dung trong qua trinh nghién ciu.

STT Tén vat tu/héa chat Xuat xit/Loai Quy cach | PVT
1 | Enzyme Alcalase 2,4 AU/g | Novozyme—Dan Mach | Thuong mai | mL
3 | CuSO, Trung Qudc Tinh khiét g
4 | K,SO, Trung Quoc Tinh khiét g
5 | H,S0, Trung Quoc DPam dic mL
6 | HCI Trung Qudc bam dac mL
7 | NaOH Trung Qudc Tinh khiét g
8 | Glycine Trung Qudc Tinh khiét g
9 | Na,B,O; (Natri tetraborat) Trung Qudc Tinh khiét g
10 | H3BO; Trung Qudc Tinh khiét g
1 2,4-Dinitroflourobenzene Bi Tinh khi&t L

(DNFB: CgH3sFN,0,)
12 | Bo test SERA Viét Nam Test chuin Bo

Tat ca hoa chat dung nghién ciru déu thudc loai tinh khiét dat tiéu chuan dung

cho phan tich. Cac loai héa chat déu dugc bao quan theo diing yéu cau ciia nha san

xudt ghi trén bao bi trudc khi st dung.
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2.2. Phwong phap nghién ciru
2.2.1. Phuwong phap tiép cin nghién ciru

So dd phuong phap tiép can cac van dé nghién ctru duoc trinh bay ¢ Hinh 2.3

Phan tich:
( Phéligu ch tra }— - Thanh phan héa hoc
- Thanh phan kHoi luegng

A

Phuong phap khao sat:
Xur 1y nguyén li¢u (1) Nau, ép dé tach lipit
(2) Khong tach lipit

Thong s6 khao sat:
- Kich ¢d nguyén liéu Y
- Ham lwong enzyme Thuy phan bing
- Nhiét do Alcalase
- Thoi gian
- Nong do NaCl b6 sung v

Loc, phan ly

Dich protein
thiy phén ¢6 ham
ong lipit ca

Xuong ca tho

Thong so khao sat: - =
g Thuy phan
- Ham lwong enzyme R

S5 Z bing lipase Y X =
- Thoi gian v I'hong s6 khao sat:

G - Nhiét d¢

] Xur ly nhigt ‘f.{ J.(

- Thoi gian
Co dac - Toc do gia nhiét

Protein thiy phan

Hydroxyapatite
ham lwong lipit tha

o kich thwde nano

Thong s6 khao sat, dénh gid:
- 1¥ ¢ hon hop bé sung
- Tée dg tang truong
- Ty ¢ song
- Moi truong nuoi

Hon hop bé sung vao
thirc dn tom

Hinh 2.3. So' d6 phwong phap tiép cin cic van dé nghién ciru ciia Luén an.
2.2.1.1. Nghién ctru xur Iy nguyén li¢u
Dé 1am co s¢ cho viée lwa chon phuong phép thuy phan, phé liéu ca Tra (dau,

khung xwong, ndi tang, da, vdy...) dugc phan tich vé thanh phan khéi lugng va thanh
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phan hoa hoc. Dya trén két qua phén tich, nghién ctru qua trinh xir 1y phé liéu ca co tach
lipit va khong tach lipit. Cac phwong phap gém: (i) nau chin va ép; (i) khdng tach lipit.

2.2.1.2. Nghién ctru quy trinh san xuat dich protein thay phan tir phé liéu ca Tra
bang enzyme alcalase

- Sir dung alcalase thity phan phé liéu c4 Tra da duogc xir Iy o trén. Dé xac dinh diéu
kién thity phan thich hop nhat, khao sat anh hudng cta cac thong sb: kich ¢ nguyén liéu,
ham luong enzyme, nhiét do, thoi gian, néng d6 mudi NaCl bd sung. Sau qua trinh thay
phan két thiic, hdn hop duogc loc tach thanh hai phan gém: (i) phan ran, chira chu yéu 1a
xuong ca dugc sit dung 1am nguyén liéu dé nghién ciru thu nhan HA sau nay; (ii) phan
1ong gém protein hoa tan, protein khong hoa tan (dang sét) va lipit tho.

2.2.1.3. Nghién ctru giam ham luong lipit c6 trong dich protein thuy phan tir
phé liéu ca Tra bang enzyme lipase

Str dung lipase dé tiép tuc thuy phan phan dich l6ng thu duoc tir phé liéu c4 Tra
bang alcalase dé thu nhan dich protein thily phan c6 ham luong lipit thip nham str dung
1am ngudn bd sung vao thirc an tom thé giai doan 20 — 55 ngdy tudi. O giai doan niy
nghién ctru cac théng sé gdm: ham lugng lipase va thoi gian thity phan. Cac yéu to: nhiét
d6, pH tham chiéu theo hudng din nha san xuat enzyme. Cac co so khoa hoc va thiét ké
thi nghiém chi tiét duoc trinh bay trong Muc 2.2.4.

2.2.1.4. Nghién ctru quy trinh san xuat hydroxyapatite kich thudc nano tir phan
xuong ca tho cua qua trinh thuy phan phé liéu ¢ Tra

Phan xuong ca tho thu nhan sau qua trinh thiy phan phé liéu ca Tra bang alcalase
duoc rira 3 1an bang nudce sach, siy kho dén khéi lwong khong ddi. Sau do, tién hanh nung
& cac ché do nhiét do, thoi gian, toc d gia nhiét khac nhau dé thu nhan hydroxyapatite
kich thuéc nanomet. Cac co s& khoa hoc va thiét ké thi nghiém chi tiét duoc trinh bay
trong Muc 2.2.5.

2.2.1.5. Nghién ctru budc dau thir nghiém tng dung bd sung hén hop dich
protein thuy phan va hydroxyapatite kich thudc nanomet thu nhan tir phé liéu ca Tra
vao thirc an tom thé chan tring giai doan 20 — 55 ngay tudi. Cac co s¢ khoa hoc va
thiét ké thi nghiém chi tiét dugc trinh bay trong Muc 2.2.6.

Phuong phép tiép can nay huéng dén thu nhan tdi da cac hop chat co gia tri tir
ngudn phé lidu ca Tra. Dong thoi sir dung tic nhan enzyme c6 dic tinh an toan, thin
thién voi méi trudng. Tuy nhién, pham vi cta dé tai khong tap trung nghién ciru sau vé
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tinh ché san pham lipit va protein khong tan ma chi ding lai & budc thu nhan hai san
pham nay ¢ dang thé.
2.2.2. Nghién ctru xi ly tach lipit trong nguyén li¢u

( Phé liéu ca tra )

Ra dong
Y v
Miu 1 Mau 2
(Xu ly tach lipit) (Khong xur 1y)
A 4 A 4
Thuy phan

(Ti 1€ nude/nguyen ligu 1/1, pH tu nhién, ty 1€ Alcalase 0,6% so voi khoi
lugng nguyén liéu, thai gian 4 gio, nhiét d¢ 50°C, nong do muoi 1,5% va
phuong phap xur Iy nguyén li¢u thi nghi¢m nhu sau: )

4
Bt hoat enzym
Yy
P Loc » Phin khong tan
A4 ) 4
Lz"mg Thu nhan HA
A
Dich hoa tan
Pong hoa
Ch.(‘m, phuoqg p.l e DPanh gia dich
Xur 1y nguyén li¢u thitv phan
thich hop yP

Hinh 2.4. So' d6 b tri thi nghiém xéc dinh anh huéng cia phwong phap xir Iy

tach lipit phé liéu ca Tra.
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Muc tiéu nghién cuu:

Xac dinh dugc hiéu qua cta phuong phap xur 1y tach lipit trong nguyén li€u
trude khi thity phan dé thu nguyén liéu phé liéu ca Tra c6 ham luong lipit con lai thap
nhét tao diéu kién thuan loi cho qua trinh thity phén, tir d6 chon lwa phwong phap xtr Iy
nguyén liéu phu hop cho qua trinh thuy phan.

Co so khoa hoc:

Co chét c6 anh huéng rat 16n dén qué trinh thuy phan. Ngoai cic yéu tb cua co
chat nhu: kich thuéc mau, ndng d6 co chat thi ham lugng lipit trong nguyén liéu trude
khi thiy phan ciing anh huong dén qua trinh thuy phan, do vy can phai nghién ctru xtr
1y nguyén lidu dé tach, lam giam ham luong lipit trong nguyén liéu truéc khi thay
phan tao diéu kién thuén loi cho qua trinh thiy phan phé liéu ca Tra thu nhan dich
protein. Thyc hién cac phuong phép xir Iy nguyén liéu khac nhau trude khi thiy phan
nham danh gia hiéu qua cta phuong phap xt 1y nguyén liéu tir @6 chon phuong phap
tach lipit phu hop cho qua trinh thuy phan. Thi nghiém nghién ctru phuong phap tach
lipit trong nguyén liéu trude khi thiy phan dugc trinh bay trong Hinh 2.4,

Cdch tién hanh thi nghiém:

Hai mAu phé liéu ca Tra (100g/mau) duoc i dong gian tiép trong voi nudce luu dong.

- MAu 1: 100g phé liéu dugc hap ¢ 90°C, trong 15 phut [150], sau d6 mau duoc
ép qua 3 tim vai mang voi luc ép thich hop dé tach phan dich ép, do thé tich, khoi
lwong phan dich ép, phé liéu sau khi tach lipit duoc str dung cho qua trinh thay phan.
Lay mau phé liéu sau xt 1y tién hanh phan tich céc chi tiéu: protein, lipit.

- Mau 2: Khong xt 1y.

100g mau phé liéu ca Tra sau khi xtr 1y tach lipit duoc thyc hién thuy phan véi
enzyme alcalase bang cach bd sung thém 100 mL nudc cat, enzyme alcalase st dung voi ty
16 0,6% so v6i khdi luong nguyén liu, nong d6 mudi 1,5%, pH ty nhién, nhiét 40 moi
trudng thiy phan 50°C, tién hanh thay phan trong thoi gian 4 gior dé thu nhan dich protein
thily phan. Sau khi qua trinh thity phan két thuc, bat hoat enzyme ¢ nhiét ¢ 90°C trong 15
phut, 10 tién hanh loc dé thu nhan phﬁn dich loc; phﬁn ba ran dugc rira sach qua 3 lan béng
nude sach, dé réo, séy kho & 105°C dén khoi luong khong ddi dé thu ph?ln xuong ca Tra
kho str dung cho thi nghiém nghién ctru san xuat HA sau nay. Phan dich long, sau d6 thuc
hién phan ly bang cach ling loc & méi truong khong khi trong 30 phut dé tach, thu nhan
dich protein thity phan. Phan dich protein thily phan dugc dong hoa dé dong nhat mau, tién
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hanh 14y mau danh gia cac chi tiéu: DH, NR. Mdi miu dugc tién hanh thi nghiém lap lai
3 1an, lay két qua gia trj trung binh. Dya vao két qua thu duoc, danh gia, so sanh va lua
chon phuong phap xtr 1y nguyén liéu phu hgp nhét. So dd bé tri thi nghiém duogc thé
hién trong Hinh 2.4.

2.2.3. Nghién ctru dnh hwéng ciia cac thong sé dén qua trinh thiy phan phé liéu
ca Tra biang enzyme alcalase

2.2.3.1. Nghién ciru anh hwéng cia kich c& nguyén liéu dén qua trinh thiy phan phé
liducaTra

Muc tiéu nghién cvru:

Panh gia dugc anh huong cua kich ¢& nguyén liéu dén qua trinh thiy phan phé
liéu ca Tra bﬁng enzyme alcalase thuong mai c6 hoat d6 2,4 AU/g dé thu nhan dich
protein thuy phan c6 do thuy phan cao, co khdi lugng phan tir nhd, ham luong dam
axit amin cao. Chon Iyra nguyén liéu phu hop cho qua trinh thuy phan dé thu nhan dich
protein thuy phan t6t nhat.

Co so khoa hoc:

Co chét c6 anh hudng rat 16n dén qué trinh thity phan. Ngoai cac yéu t6 cia co
chat nhu: kich thuéc mau, tinh chat cia nguyén liéu (chu yéu 1a ham lwong lipit
nguyén liéu) thi kich c& nguyén liéu ca Tra st dung cho ché bién tao ra ngudn phé liéu
c& c6 ham luong lipit khac nhau ciing anh huong dén thiy phan thu nhan dich protein.
Thi nghiém nghién ctru anh hudng cua kich c¢& nguyén liéu dén qué trinh thity phan
duoc trinh bay trong Hinh 2.5.

Cdch tién hanh thi nghiém:

Dua theo kich ¢& nguyén liéu khac nhau, mau phé li€u ca Tra duoc chon lua
theo kich thudc trudce khi phi-1é duoc chia thanh 6 mau, mdi mau phé liéu ca thu nhan
tir cac kich ¢& ca khac nhau duoc cho vao timg thung chira dung riéng biét danh s6 thu
tir tir 1 dén 6, cac mau ca Tra nguyén liéu gdm:

- Mau 1 (kich ¢& 1): mau phé liéu thu tir nguyén ligu ca Tra: 500-700 g/con.

- MAu 2 (kich ¢& 2): mau phé liéu thu tir nguyén ligu ca Tra: 700-900 g/con.

- Mau 3 (kich ¢& 3): mau phé liéu thu tir nguyén liéu ca Tra: 900-1100 g/con.

- MAu 4 (kich c& 4): mau phé liéu thu tir nguyén liéu ca Tra: 1100-1500 g/con.

- Mau 5 (kich ¢& 5): mau phé liéu thu tir nguyén liéu ca Tra: 1500-2000 g/con.

- MAu 6 (mau x6): mau phé liéu thu tir nguyén liéu ca Tra khong phan chia c&.
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Phé liéu ca tra

Thuy phén
(11 1¢ nudc/nguyéen ligu 1/1, pH ty nhién, ty 1¢ Alcalase 0,6% so vai khéi lwon nguyén ligu,
thoi gian thuy phan 4 gio, nhiét do thuy phan 50°C, nong d6 mudi 1,5% va kich c& nguyén
ligu thi nghi¢m nhu sau: )

| ! } } ! :

Miu 1 Mau 2 Mau 3 Mau 4 Mau 5 Miu 6
(Kichcd 1) (Kich co 2) (Kich ¢& 3) (Kich cd 4) (Kich ¢c@ 5) (Kich co x0)

R S S

y

Dich hoa tan

!

Ly tam

Xac dinh anh hudng cua
kich ¢& nguyén ligu dén (e—
thuy phén

Panh gia dich
protein thuy phan

Hinh 2.5. So d6 bd tri thi nghiém xac dinh anh hwéng cia kich c¢& nguyén liéu dén
qua trinh thiy phan phé liéu ca Tra.

Tat ca cac mau duoc xay nhod va dong nhat mau, chia déu 100g/mau dé sir dung
cho thi nghiém. Mau duoc xir 1y tach lipit truéc khi thiy phéan theo két qua thi nghiém
2.2.2. 100g mAu phé lidu ca Tra sau khi xir 1y tach lipit duoc thuc hién thuy phan véi
enzyme alcalase bang cach bd sung thém 100 mL nudc cat, enzyme alcalase st dung voi ty
16 0,6% so voi khdi lwong nguyén liéu, ndng d6 mudi 1,5%, khong diéu chinh pH moi
trudng, nhiét d6 moi trudng thity phan 50°C, tién hanh thay phan trong thoi gian 4 gio dé
thu nhan dich protein thuy phan. Sau khi qua trinh thity phan két thuc, bat hoat enzyme &
nhiét do 90°C trong 15 phut, 10 tién hanh loc dé thu nhan phﬁn dich loc; phﬁn bé ran duoc
rira sach qua 3 1an bang nudc sach, dé rao, siy kho & 105°C dén khéi lugng khong dbi dé
thu phan xuong c4 Tra kho sir dung cho thi nghiém nghién ctru san xuit HA sau ndy. Phan
dich long, sau d6 thuc hién phan ly bang thiét bi ly tam lanh 8000 vong/phdt, trong thoi
gian 30 phut dé tach, thu nhan dich protein thily phan. Phan dich protein thiy phan duoc
dong hoa dé dong nhat mau, tién hanh 1dy mau danh gia cac chi tiéu: DH, NR. Mdi mau
duoc tién hanh thi nghiém lap lai 3 1an, ldy két qua gia tri trung binh. So d6 bb tri thi
nghiém dugc thé hién trong Hinh 2.5.
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2.2.3.2. Nghién ciru anh hwéng cia ham lwong enzyme alcalase
Muc tiéu nghién cuu:

Xac dinh duge ham lugng enzyme alcalase thich hop nhat dé thuy phan phé
lidu ca Tra, thu nhan dich protein thiy phan c6 d6 thay phan va hiéu suit thu hoi nito cao
nhét; sir dung dich protein thay phan nay dé tiép tuc thiy phan bang enzyme lipase va san
Xuét dich protein thity phan c6 dac thir nghiém tng dung b sung vao thiic an tom 20 — 55
ngay tudi, thuc ddy nhanh qua trinh sinh trudng cua tom.

Ph¢ liéu ca tra

A
Thuy phin
(Ti 1 nude/nguyén liéu 1/1, nhiét d§ 50°C, pH tir nhién, thoi gian 4 gid,

enzym so vai khoi luong nguyén li¢u (%) bo tri thi nghiém nhr sau: )

‘ I I I I I ,

Mau | Miu 2 Mau 3 Mau 4 Miu 5 Miu 6 Miu 7
(0) (0,1) (0,2) (0.3) (0.4) (0,5) (0,6)

I ] l T 1 1 i

y y Y &

A

Loc
Ly tam
Chon ndng d6 enzym ‘ Danh gia dich
alcalase thich hop protein thuy phan

Hinh 2.6. So d6 b6 tri thi nghi¢m xac dinh dnh hwéng ciia ham lwgng alcalase dén
qua trinh thily phan phé liéu ca Tra.
Co so khoa hoc:
Ham luong enzyme st dung c6 anh huong 16n dén qua trinh thuy phan cét dut
lién két peptit cua protein. Khi ham lugng enzyme st dung cang 16n thi sé trung tim
hoat dong cang nhiéu, do d6 phan g cat mach peptit dién ra nhanh va dat hi¢u qua

cao. Tuy nhién, néu sir dung ham lwong enzyme cao dan dén ting chi phi san xuat, kho
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khan khi 4p dung ¢ quy md cong nghiép. Nguoc lai, néu st dung enzyme véi ham
lwong qua thap, khéng du luong enzyme cho thity phan thi hiéu qua cit mach thap va
can kéo dai thoi gian thity phan. Hinh 2.6 mo ta bd tri thi nghiém nghién ctru anh
huéng cia ham luong enzyme dén hiéu qué clia qué trinh thiy phan protein tir phé liéu
ca Tra.

Cdch tién hanh thi nghiém:

100g mau phé lidu ca Tra dugc rd dong gian tiép trong voi nude lwu dong.
Mau duoc xu Iy tach lipit trude khi thity phan theo két qua thi nghiém 2.2.2. 100g
mau phé liéu ca Tra sau khi xir 1y tach lipit duoc thuc hién thiy phan véi enzyme
alcalase bang cach cho thém 100 mL nudc cit, bo sung alcalase sir dung thily phéan
vo1 ham lugng st dung lan lwot 13: 0,1; 0,2; 0,3; 0,4; 0,5 va 0,6 % so v&i khoi luong
nguyén lidu, ndng d6 mudi 1,5%, khong didu chinh pH moi trudong, nhiét do thuy
phan 50°C, tién hanh thuy phan trong thoi gian 4 gid dé thu nhan dich protein thay
phan. Sau khi qua trinh thiy phan két thuc, bat hoat enzyme ¢ nhiét d6 90°C trong 15
pht, roi tién hanh loc dé thu nhan phén dich loc; phén ba ran duoc rua sach qua 3
lan bang nudc nong, dé rao, sdy kho & 105°C dén khdi lugng khong doi dé thu phan
xuong ca Tra kho st dung cho thi nghiém nghién ctru san xuit HA sau nay. Phan
dich 16ng, dugc phan ly bang thiét bi ly tim lanh 8000 vong/phut, trong thoi gian 30 phat
dé tach, thu nhan dich protein thiy phan. Phan dich protein thuy phan duoc dong hoa dé
ddng nhat mau, tién hanh ldy mau danh gia cac chi tiéu: DH, NR. Mdi miu dugc tién
hanh thi nghiém lap lai 3 1an, 1ay két qua gia tri trung binh. So d6 bd tri thi nghiém
dugc thé hién trong Hinh 2.6.
2.2.3.3. Nghién ciru anh hwéng caa nhiét do thay phan
Muc tiéu nghién curu:

Xac dinh dugc nhiét do thiy phan thich hop nhét sir dung cho qua trinh thuy
phan phé liéu ca Tra bing enzyme alcalase thwong mai c6 hoat do 2,4 AU/g dé thu
nhan dich protein thiy phan c6 do thiiy phan va hi¢u suat thu hoi nito cao nhat; dich
protein thity phan nay duoc st dung san xuat dich protein thay phan c6 dac, thir nghiém
g dung bd sung vao thtic an t6m 20 — 55 ngay tudi, thuc dy nhanh qué trinh sinh truéng

cua tom.
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( Phé liéu ca tra )

Y

Thuy phan
(Ti 1€ nuée/nguyén ligu 1/1, ham huegng alcalase da chon ¢ TN 2.2.3.2, thai gian
thuy phan 4 gio, pH ty nhién, nong dé muoi 1,5%, xir Iy nguyén li¢u theo TN
2.2.2 va nhiét do thi nghiém (%) nhu sau: )

A y A y
Mau 1 Miu 2 Mau 3 Mau 4 Mau 5 Mau 6
(45°C) (50°C) (55°C) (60"C) (65°C) (70°C)

v y A A Y
y
Loc
Ly tam

Chon nhiét do thuy phin Panh gia dich
< - AR R
thich hop protein thuy phéan

Hinh 2.7. So' d6 thi nghiém x4c dinh anh hwéng ciia nhiét do thiy phén
Co so khoa hoc:

Mbi enzyme c6 mot khoang nhiét do hoat dong thich hop va cho hidu qua thiy
phan cao nhét. Alcalase hoat dong thich hop nhit trong khoang pham vi nhiét do tir
45-70°C. Néu nhiét do thap s& khong thuc ddy nhanh duoc qua trinh thuy phan, nguoc
lai nhiét d6 cao s& uc ché hoat dong ctua enzyme. Do vay, viéc xac dinh nhiét do thuy
phan dé vira dat hiéu qua cit mach cao vira c6 thé ap dung d& dang trong san xut céng
nghiép 1a rat quan trong. Thi nghiém nghién ctru anh hudng cua nhiét do thiy phan
dugc trinh bay trong Hinh 2.7.

Cdch tién hanh thi nghiém:

100g mau phé liéu ca Tra duoc rd dong gian tiép trong voi nudc luu dong.

Mau duge xt 1y tach lipit trude khi thay phéan theo két qua thi nghiém 2.2.2. St

dung 100g mau phé liéu ca Tra sau khi xur 1y tach lipit duoc thyc hién thuy phan
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v6i enzyme alcalase bang cach cho thém 100 mL nuéc cat, alcalase st dung dé
thity phan véi mot ham luong 13 gid tri phu hop nhat lua chon tir thi nghiém anh huéng
ctia ham luong enzyme & TN 2.2.3.2, ndng d6 mudi 1,5%, khong diéu chinh pH mai
trudng, nhiét 46 thuy phan duoc diéu chinh lan luot 1a 45, 50, 55, 60, 65 va 70°C,
tién hanh thuy phén trong thoi gian 4 gio dé thu nhan dich protein thily phan. Sau
khi qua trinh thuy phan két thuc, bat hoat enzyme & nhiét d6 90°C trong 15 phut,
roi tién hanh loc dé thu nhan phﬁn dich loc; phz‘in bi rdn dugc rira sach qua 3 lan
bang nudc nong, dé rao, sdy kho & 105°C dén khdi luong khong ddi dé thu phan
xuong ca Tra kho st dung cho thi nghiém nghién ctru san xuit HA sau nay. Phan
dich l6ng, dugc phan ly bang thiét bi ly tim lanh 8000 vong/phut, trong thoi gian 30 phat
dé tach, thu nhan dich protein thiy phan. Phan dich protein thuy phan dugc déng hoa
dé dong nhit mauy, tién hanh 1dy miu danh gia cac chi tiéu: DH, NR. Mdi miu
duoc tién hanh thi nghiém lap lai 3 1an, 1ay két qua gia tri trung binh. So d6 thi
nghiém dugc mo ta trong Hinh 2.7.

2.2.3.4. Nghién ciru anh hwéng caa thai gian thay phan

Muc tiéu nghién cvru:

Xac dinh duoc thoi gian thay phan thich hop nhat cho qua trinh thuy phan phé
liéu ca Tra bﬁng enzyme alcalase thuong mai c6 hoat d6 2,4 AU/g dé thu nhan dich
protein thity phan c6 d6 thity phan va hiéu suat thu hoi nito cao nhét; st dung dich protein
thuly phan nay dé tiép tuc thay phan bang enzyme lipase va san xuét dich protein thuy phan
cd dic, thir nghiém @ng dung bo sung vao thirc an tom 20 — 55 ngay tudi, thuc day nhanh
qua trinh sinh treong cua tom.

Co so khoa hoc:

Khi thoi gian thily phan thich hop, qua trinh thitly phan xay ra t6t nhat thi dich
protein thily phan thu nhén s& c6 NR va DH cao nhat. Thoi gian ngan thi phan tng thuy
phan xay ra chil yéu trén bé mit ctia co chat, chua du thoi gian dé qua trinh thuy phan xay
ra triét dé, do do gia tri NR va DH cua dich protein thép. Tuy nhién, néu thoi gian thuy
phan qua dai, c6 thé xay hién twong thdi cuia san pham thity phan, ngoai ra hiéu qua thiy
phan khong cao, ting chi phi san xuét, dong thoi kho khan trong ing dung san xuét cong
nghi¢p. Thi nghiém nghién ctru anh huong cua thoi gian thity phan dugc trinh bay trong
Hinh 2.8.
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Phé li¢u ca tra

Thuy phan
('Ti 1§ nudc/nguyén ligu 1/1, ham lugng alcalase da chon o TN 2.2.3.2,
nhi¢t d¢ da chon & TN 2.2.3.3, pH ty nhién, nong d¢ mudi 1.5%, xu 1y
nguyén liéu theo TN 2.2.2 va thoi gian thi nghiém nhu sau: )
A y A A
Miu 1 Mau 2 Mau 3 Mau 4 Miu 3
(3h) (6h) (9h) (12h) (15h)
i
Loc
Ly tam

Chon thoi gian thuy phén — bPanh gia dich
thich hop protein thuy phén

Hinh 2.8. So d6 b6 tri thi nghi¢m xac dinh anh hwéng cia thoi gian dén qua trinh
thity phan phé liéu ca Tra.

Cdch tién hanh thi nghiém:

Tui miu 100g phé liéu ca Tra dugc rd dong gian tiép trong voi nudc luu
dong. Mau duoc xur 1y tach lipit trude khi thuy phan theo két qua thi nghiém 2.2.2.
Cho 100g mdi mau vao cbc thuy tinh 500 mL, thém 100 mL nudc cat, khudy tron,
bit kin binh bing gidy bac. Pit cdc mau vao bé on nhiét ¢ nhiét do 1a gia tri phu
hop nhat theo thi nghiém 2.2.3.3, néng do mudi 1,5%, pH tu nhién, bd sung
alcalase v6i ham luong duoc stir dung 13 gid tri pht hop nhat lya chon tir thi nghiém
anh hudéng cua ham lugng enzyme theo thi nghiém 2.2.3.2. Thuc hi¢n thuy phéan
v6i thoi gian 14 3, 6, 9, 12 va 15 gid. Sau khi qué trinh thuy phan két thuc, bat hoat
enzyme & nhiét d6 90'C trong 15 phut, rdi tién hanh loc dé thu nhan phan dich loc;
phan ba ran duoc rira sach qua 3 lan bang nudc ndng, dé rao, say kho & 105°C dén
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khéi lugng khong ddi dé thu phan xwong ca Tra kho sir dung cho thi nghiém nghién
ctru san xuit HA sau nay. Phan dich 16ng, duoc phan ly bang thiét bi ly tim lanh 8000
vong/pht, trong thoi gian 30 phut dé tach, thu nhan dich protein thity phan. Phan dich
protein thuy phan duoc dong hoa dé dong nhit mau, tién hanh 14y mau danh gia cac
chi tiéu: DH, NR. M&i mau dugc tién hanh thi nghiém lap lai 3 1an, ldy két qua gia
tri trung binh. So d6 bé tri thi nghiém duoc thé hién trong Hinh 2.8.

2.2.3.5. Nghién citu anh hwéng cia nong do mudi

Muc tiéu nghién curu:

Xéc dinh dugce ndng do mudi thich hop nhat sit dung cho qua trinh thuy phan
phé liéu c4 Tra bang enzyme alcalase 2,4 AU/g dé thu nhan dich protein thiy phan c6
do thay phan va hiéu suat thu hdi nito cao nhat; sir dung dich protein thity phan nay dé tiép
tuc thuy phan bang enzyme lipase va san xuat dich protein thuy phan c6 dic, thir nghiém
g dung b sung vao thtic an tém 20 — 55 ngay tudi, thic ddy nhanh qua trinh sinh truéng
cua tom.

Co so khoa hoc:

Mubi c¢6 anh hudng rat 16n dén enzyme va anh huong dén qué trinh thuy phén cat
lién két peptit cua protein, ngoai ra mudi con co tac dung bao quan, phong ngira hu théi cho
dich thity phan nhung ciing s& anh hudng dén vi ctia san pham. Néu st dung néng d6 mudi
cao s& gay trc ché hoat dong enzyme 1am cham qué trinh thuy phan, gdy man cho dich thay
phan, do d6 phan tmg cit mach peptit dién ra cham va hiéu qua thuy thip. Nguoc lai, néu sir
dung nong d6 mudi thap thi it anh huong dén qua trinh thity phan nhung tac dung phong
thdi khong t6t. Hinh 2.9 mé ta b tri thi nghiém nghién ctru anh huéng ctia ndng d6 mudi
dén hiéu qua ctia qua trinh thity phén protein tir phé lidu cé Tra.

Cdch tién hanh thi nghiém:

Tai mau 100g phé lidu ca Tra duoc rd dong gian tiép trong voi nude luu dong.
Mau duge xir Iy tach lipit trude khi thay phan theo két qua thi nghiém 2.2.2. Cho 100g
mdi mau vao cde thay tinh 500 mL, thém 100 mL nude cat, khqu tron déu, bit kin cbe
bang gidy bac. Pat coc mau vao bé 6n nhiét & nhiét d6 1a gia tri phu hop nhat theo thi
nghiém 2.2.3.3; ham luong enzyme alcalase duoc sir dung 14 gia tri pht hop nhét lwa chon
tir thi nghiém 2.2.3.2; thoi gian thity phéan 1a gia tri pht hop nhat theo thi nghiém 2.2.3 4,
pH tu nhién. Nong d6 mubi bd sung cho qué trinh thity phan lan luot 13 0, 1, 2, 3, 4, 5%.
Sau khi qua trinh thuy phan két thuc, bat hoat enzyme & nhiét d 90°C trong 15
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phut, rdi tién hanh loc dé thu nhan phén dich loc; phén ba ran duoc rua sach qua 3
1an bang nudc nong, dé rao, siy kho & 105°C dén khdi lwong khong doi dé thu phan
xuong ca Tra kho sir dung cho thi nghiém nghién ctru san xuit HA sau nay. Phan
dich 16ng, dugc phan ly bang thiét bi ly tim lanh 8000 vong/phut, trong thoi gian 30 phat
dé tach, thu nhan dich protein thuy phan. Phan dich protein thuy phan duoc déng hoa
dé ddng nhat mau, tién hanh 1y miu danh gia cac chi tiéu: DH, NR. Mdi mau duoc
tién hanh thi nghiém lap lai 3 1an, 14y két qua gia tri trung binh. So dd b tri thi
nghiém dugc thé hién trong Hinh 2.9.

( Phé li¢u ca tra )

v
Thuy phan

(1 1& nude/nguyén liéu 1/1, ham lugng alcalase da chon & TN 2.2.3.2, nhiét d§

da chon ¢ TN 2.2.3.3, thoi gian thuy phédn da chon o TN 2.3.3.4, pH ty nhién,

xtr Iy nguyén li¢u theo TN 2.2.2 va nong do mudi thi nghiém (%) nhur sau: )
A A
Mau 1 Mau 2 Miu 3 Mau 4 Mau 5 Mau 6
(0%) (1%) (2%) (3%) (4%) (5%)
e Y A
A 4
Loc
Ly tam

Chon nong do mudi
thich hop

Panh gia dich
protein thuy phén

Hinh 2.9. So d6 bo tri thi nghi¢m x4c dinh anh hwéng ciia ndng do mudi dén

qua trinh thily phan phé liéu ca Tra.
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2.2.4. Nghién ciru anh hwéng cia cic thong s6 dén qua trinh thiy phan dich
protein hoa tan bang enzyme lipase
2.2.4.1. Anh huéng cia ham lweng enzyme lipase
Muc tiéu nghién cvru:

Xéc dinh duge ham luong enzyme lipase phu hop nhat sir dung cho qua trinh
thity phan dich protein thiiy phin bang alcalase dé thu dich protein thay phan c¢6 ham
lwong lipit tong thip nhat, chira nhiéu axit béo chua bdo hoa, phi hop dé bd sung vao

thirc an tdm thé chén tring 20 — 55 ngdy tudi va Gng dung cho céc linh vuc khac.

Phé li¢u ca tra

A

Thuy phan bang alcalase
Ti 1¢ nude/nguyén ligu 1/1, pH ty nhién, ham lugng alcalase,
nhiét dg, thoi gian, nong d¢ mudi theo két qua TN 2.2.3

Thuy phén bang lipase
(Nhiét dé 60"C, pH 5,0, thai gian 3 gidr va ham lugng lipase so
vai khoi lugng nguyén liéu (%) thi nghiém nhu sau:)

! ! : . ' ! :

Mau 1 Mau 2 Mau 3 Mau 4 Mau 5 Mau 6 Mau 7
(0) (0,01) (0,02) (0,03) (0,04) (0,05) (0,06)

I : } : :

Chon ham logng Panh gia dich
lipase thich hop protein thuy phan

Hinh 2.10. So' d6 thi nghiém xac dinh anh hwéng ciia ham lwong enzyme lipase
Co so khoa hoc:
Phan dich protein thity phan thu nhan dugc sau khi thity phan bang enzyme alcalase
c6 ham lugng lipit cao hon so véi qui dinh [22] (dich protein thily phdn tir ca Tra thu dugc
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c6 ham lwong lipit 10,80 %, trong khi d6 yéu cau thirc dn bé sung cho tém thé chén tring
theo TCVN-10325 : 2014 ¢6 ham luong lipit tir 6 — 7 %), khong dat tiéu chuan dé 1am
thirc an bd sung cho tém thé chan tring nén dich protein thily phan bang alcalase can
phai duoc tiép tuc thuy phin bang enzyme lipase dé chuyén lipit thanh cac axit béo dé
thu duoc dich protein thity phan c6 ham lugng lipit thap, chtra nhiéu cac axit béo chua
bdo hoa phit hop dé bd sung vao thic dn tom va tng dung cho cac linh vuc khac. Néu
ham luong lipase st dung cao, téc d6 thiy phan nhanh, tach duoc lipit nhiéu nhung
hiéu qua sir dung thap, 18ng phi. Néu ham luong lipase sir dung thap thi khong du
luong enzyme lam cho qua trinh thiy cham, kéo dai. Thi nghiém nghién ctu anh
hudng ctia ham luong enzyme lipase dén qua trinh thiy phan dugc trinh bay trong
Hinh 2.10.

Cdch tién hanh thi nghiém:

Phan dich thiy phan hoa tan thu dugc ctia qué trinh thay phan phé liéu ca Tra
bang alcalase (180 mL + 5 mL) duogc diéu chinh pH vé 5,0 bang dung dich HCL 1N.
Pit cbc miu vao bé 6n nhiét & 60°C, bo sung enzyme lipase thuy phan véi ham
luong 1an luot 1a: 0; 0,01; 0,02; 0,03; 0,04; 0,05 va 0,06% so v6i khdi luong nguyén
lidu, tién hanh thuy phéan trong 3 gio. Sau khi qua trinh thiiy phan két thuc, mau duoc
bét hoat enzyme & 95°C trong 15 phut, cbc mau duoc phan ly tich phan dich protein
thity phan bang cach ling loc & méi trudng khong khi trong 30 phut. Phan dich
protein thuy phan dugc ddng hoa dé dong nhat mau, rdi 14y miu danh gia ham luong
lipit tong. Mdi thi nghiém duoc tién hanh 3 1an, 1dy két qua gid tri trung binh. Dya
vao két qua phan tich ham luong lipit trong mau, so sanh, danh gia va lwa chon duoc
thoi gian thiy phan bang enzyme lipase thich hop nhat. So d6 bd tri thi nghiém dugc
thé hién trong Hinh 2.10.
2.2.4.2. Anh hwéng ciia thoi gian thily phan bing lipase
Muc tiéu nghién curu:

Xac dinh dugc thoi gian thily phan phu hop nhat cho qua trinh thily phan dich
protein bang enzyme lipase dé thu dich protein thity phan c6 ham luong lipit tong thap,
chtra nhiéu axit béo chuwa bdo hoa, pht hop dé lam ngudn thirc dn bd sung cho tdm giai

doan 20 — 55 ngay tudi va img dung cho cac linh vyc khac.
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( Phé liéu ca tra )
A

Thuy phén bing alcalase
Ti 1¢ nuac/nguyén li¢u 1/1, pH ty nhién, ham lugng alcalase,
nhig¢t do, thoi gian, nong dé muoi theo két qua TN 2.2.3

Thiy phan bing lipase '
(Ham lugng lipase theo TN 2.2.4.1, nhiét 6 60°C, pH 5,0 va
thoi gian thuy phan thi nghi¢m bo tri nhur sau:)

A4 A 4

A 4

h 4

A 4

Mau 1 Mau 2
(1h) (2h)

Mau 3
(3h)

Mau 4
(4h)

Mau 5
(5h)

.

A

y

Chon théi gian

thich hgp

Hinh 2.11. So dd bo tri thi nghiém xac dinh dnh hwéng cia thoi gian thily phan

Co so khoa hoc:

Phan dich protein thity phan thu nhan dugc sau khi thity phan bang enzyme alcalase
c6 ham luong lipit cao hon so vdi qui dinh [22] (dich protein thity phdn tir ca Tra thu duoc
c6 ham lwong lipit 10,80 %, trong khi dé yéu cau thirc an bo sung cho tom thé chan tring
theo TCVN-10325 : 2014 ¢6 ham lwong lipit tir 6 — 7 %), khong dat tiéu chuan dé 1am
thirc an bo sung cho tom thé chén trang. Do vay, can phai tiép tuc thity phan dé chuyén
ham luong lipit thanh cic axit béo ty do dé thu duoc dich protein thiy phan c6 ham
luong lipit tong thap, chtra nhiéu axit béo chua bdo hoa, dat tiéu chuan dé lam chat bo

sung vao thirc an nudi tom va trng dung cho cac linh vuc khac.

ich protein
thuy phan

thay phan lipase fe—]

Banh gia dich
protein thuy phan

bang lipase
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Néu thoi gian thay phan kéo dai thi qua trinh thily phan xay ra triét dé nhung
hiéu qua thiy phan khong cao, anh huéng chét lugng dich thuy phan. Néu thoi gian
thity phan ngén thi qué phan trinh thily phan chua triét d¢, ham lugng lipit trong dich
cao, chit lugng dich thiy phan thip. Thi nghiém nghién ciru 4nh huéng cta thoi gian
thity phan dén qué trinh thty phéan giai doan 2 duoc trinh bay trong Hinh 2.11.

Cdch tién hanh thi nghiém:

Phén dich thuy phan hoa tan thu dugc tir 100g phé liéu c4 Tra bang alcalase
(180 mL + 5 mL) duoc diéu chinh pH mai trudong vé 5,0 bang dung dich HCL IN. it
cbc miu vao bé 6n nhiét & 60°C, ham luong enzyme lipase bd sung duogc sir dung theo
két qua & TN 2.2.4.1, thoi gian thuy phéan 14 1 gio, 2 gio, 3 gio, 4 gio va 5 gio. Sau khi
qua trinh thuy phan két thic, tién hanh bat hoat enzyme & 95°C trong 15 phut, coc mau
duoc phan ly tach phan dich protein thity phan bang cach ling loc & méi truong khong
khi trong 30 phut. Phan dich protein thity phan dugc dong hoa dé dong nhat mau, tién
hanh 1ay mau danh gia ham luong lipit tong. Mdi thi nghiém duoc tién hanh 3 lan, lay
két qua gia tri trung binh. Dua vao két qua phan tich ham luong lipit tong trong mau,
so sanh, danh gia va lua chon duoc thoi gian thay phan bang enzyme lipase thich hop
nhat. So d6 bd tri thi nghiém anh huodng cua thoi gian thiy phin bang lipase duoc thé
hién trong Hinh 2.11.

2.2.5. Nghién ciru anh huwéng ciia cac thong s6 dén qua trinh thu nhian HA tir
xwong ca Tratho

2.2.5.1. Khio sat tién xir Iy nguyén liéu thu nhan xwong ca Tra kho

Cdch tién hanh thi nghiém:

Qua trinh tién xtr ly nham tach bo phan hitu co nhu protein, lipit tir lwong thit
con sot lai trong xwong ca Tra sau phi-1& va phan noi tang ca ra khoi xuong ca dé thu
nhan phan xuong ca Tra. C nhiéu cach khac nhau dé tach bé phan hiru co trén nhung
phd bién nhat 1a phuong phap dun sbi nuéc, nau chin nguyén liéu va phuong phap
thiy phan protein bang enzyme. Luan an tién hanh xu ly nguyén liéu dé thu nhan
xuong ca Tra khd theo ca hai trén, dong thoi danh gia, so sanh tinh chat san pham HA.
Cu thé:

- Phwong phap dun séi [7,14]: Tui mau 100g phé liéu ca Tra duoc cat nho tir 2
— 4 cm; 100g phé liéu ca dugc cho vao ndi chia nuéc cat voi ty 16 mau/nudc 1a 1/10
(W/v), sau d6 dun s6i mau & 100°C trong thoi gian 2 gio. Mau duoc lam ngudi va rira
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sach bang nudc nong 3 lan dé loai bo cac phan hitu co, thu nhan phan xuong ca.
Xuong cé tiép tuc duoc sdy khd ¢ 105°C dén khéi lugng khong ddi, thu duoc xwong
ca Tra kho.

- Phuwong phap thiy phan bang enzyme: thuc hién thuy phan phan hiru co
trong phé liéu ca bang enzyme alcalase 2,4 AU/g. Mau phé liéu ca Tra dugc xay nhod
va dong nhat, can chia déu mdi miu 100g mau/PE dé s dung cho thi nghiém. Cho
100g mau vao cbc thiy tinh 500 mL, thém 100 mL nuéc cit, khudy trén déu, bit kin
cdc miu bang gidy bac. Pt cdc mau vao bé on nhiét & 50°C, bo sung enzyme alcalase
v6i ham luong 0,6% so voi khdi luong nguyén liéu, tién hanh thiy phan trong 4 gio.
Sau khi qué trinh thuy phan két thuc, tién hanh bat hoat enzyme ¢ 95°C trong 15 phdt,
roi dem cbc mau loc dé tach phan ba ran va phan dich loc. Phan ba ran (chu yéu la
xuong c4) duoc rira sach bang nuéc néng 3 lan, sau do siy khé ¢ 100°C dén khoi
lwong khong d6i, thu dugc xuwong ca Tra kho.

- Tién hanh danh gia va so sanh cac thanh phan hitu co trong xuong ca Tra kho
sau khi thuc hién xu 1y ¢ cac phuong phép trén dé lya chon phwong phap tién xir Iy
phU hop nhat thu nhan xuong c4 kho dé san xuat HA c6 chat luong tot nhat.

2.2.5.2. Nghién ctru anh huéng cia nhiét do nung
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Guong cd tra k@

A 4

Tro hoa

A 4
Gia nhi¢t (Nung)

- oy G o N | PR o AR
(Thoi gian 3 gio, toc do nang nhiet 5" C/phit, nhiét do thi
nghi¢m nhw sau: )

y A
Miu 1 Miu 2 Mau 3 Miu 4 Miu 5
(600°C)| [(700°C)| |(800°C) (900°C)| [(1000°C)

A y

Chon nhiét d§ nung Panh gia cac tinh chat
thich hgp cua HA

Hinh 2.12. So' @b bo tri thi nghiém nghién ciru dnh hwéng ciia nhiét do nung dén
qua trinh thu nhan HA tir xwong ca Tra kho.
Muc tiéu nghién curu:

Nghién ctru anh hudng cta nhiét d6 nung dén qua trinh thu nhan hydroxyapatite
tir xwong c Tra khd. Xac dinh nhiét do nung thich hop cho cong doan nung dé thu
nhan hydroxyapatite dang nano c6 cac dic tinh SEM, TEM, XRD, FTIR, Ca/P gan
giong véi HA chuan. HA dugc st dung 1am ngudn khoang thir nghiém bo sung véao
thirc 4n tom giai doan 20 — 55 ngdy tudi va Gmg dung trong cac linh virc khac.

Co so khoa hoc:

Nhiét d6 nung c6 anh hudng 16n dén qua trinh nung dt chay, loai bé cac chit hiru
co dé thu nhan hydroxyapatite. Nhiét do thap s& khong dot chay hoan toan, khong loai bo
duoc hoan toan cac hop chit hitu co. Tuy nhién, nhiét 46 qua cao ciing s& lam HA bj pha
hity chuyén sang dang san pham khac (B-Tricalxium phosphate), HA bi mat nudc triét dé
nén anh huong dén tinh chat va higu suat thu nhan HA. Hinh 2.12 trinh bay so d6 bb tri
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thi nghiém nghién ctu anh huong cua nhiét d6 dén qué trinh nung thu nhan
hydroxyapatite tir xuong ca Tra.
Cdch tién hanh thi nghiém:

Phén b4 rin thu duoc sau khi loc ctia qué trinh thity phan phé liéu ca Tra dugc
rira qua nudc sach 3 1an dé loai bo cac phan hitu co trén bé mit xuong ca, dé rdo va
thuc hién sdy kho xuong ca & 105°C dén khdi luong khong d6i. Can 5g mau xuong cé
da séy kho, thuc hién tro hoa so by trén bép dién dé ddt chay mét phﬁn chit hitu co d@
chay trong mAu, tranh hién tuong mau bi bing chay trong 10 nung, gdy mat an toan khi nung
mau; sau d6 cho miu vao 10 nung, bat cong tic 16 nung, déng kin cira, tién hanh nang
nhiét 10 nung tr nhiét d¢ ban dau dén nhiét d6 can nung mau véi toe do nang nhiét la
5°C/phut. Giit nhiét 10 nung & nhiét @6 nung mau trong 3 gi®, nhiét do giir nhiét nung
1an luot tir 600, 700, 800, 900 va 1000°C. Khi qua trinh nung két thuc, 14y mau ra khoi
10 nung va dé ngudi trong binh hit am, can khdi lwong mAu. Tién hanh danh gia cac
dic tinh SEM, TEM, XRD, FTIR ctia mau HA dé chon nhiét 6 HA phu hop nht.
2.2.5.3. Nghién ctru anh hwéng cia thoi gian nung
Muc tiéu nghién cvru:

Nghién ctru anh hudng cta thoi gian nung dén qua trinh thu nhan hydroxyapatite
tir xwong ca Tra tho. Thoi gian nung dugc tinh 14 thoi gian gitt nhiét dé thuc hién qua
trinh nung, khong bao gém thoi gian nang nhiét tir nhiét d6 ban dau ciia ti nung dén nhiét
do6 nung. Xac dinh thoi gian nung thich hop cho cong doan nung dé thu nhan
hydroxyapatite kich thudc nano c6 cac dac tinh SEM, TEM, XRD, FTIR, Ca/P gén giéng
v6i HA thwong mai dé str dung 1am ngudn khoang thir nghiém bo sung vao thirc dn tom

giai doan 20 — 55 ngay tudi va g dung trong céc linh vuc khéc.
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( Xuong cé tra kho |

Tro hoa

,

Gia nhigt (Nung)

(Nhiét dp nung dugce chon o TN 2.2.5.2, téc dp nang nhiét
5"Clphut, thoi gian nung thi nghiém nhw sau: )

y A

Mau 1 Miu 2 Mau 3 Mau 4 Mau 5
(1h) (2h) (3h) (4h) (5h)
3 y

Chon thai gian nung | |Panh gia cac tinh chat
thich hgp cua Hydroxyapatite

Hinh 2.13. So' @ bo tri thi nghiém nghién ciru anh hwéng ciia thoi gian nung dén
HA tir xwong ca Tra
Co so khoa hoc:

Thoi gian nung c6 anh hudng 16n dén hidu qua qué trinh nung ddt chay, loai bo cac
cht hiru co nhu protein, lipit dé thu nhan hydroxyapatite. Khi thoi gian nung ngan, cac hop
chét hitu co chua duoc dbt chdy, loai bd hoan toan, dac biét 1a cac hop chét hitu co lién két
bén trong xuong ca. Tuy nhién, thdi gian nung qué dai s& 1am phan hiy HA chuyén sang
dang san pham khac (B-Tricalxium phosphate), ngodi ra, thdi gian nung dai thi HA s& bi
mat nudc triét dé nén anh hudng 16n dén tinh chat, hiéu suit thu nhan va tang chi phi ndng
lwong khi san xuat HA. Hinh 2.13 trinh bay so dd bé tri thi nghiém nghién ctru anh hudng
cta nhiét do dén qua trinh nung thu nhan hydroxyapatite tir xuwong cé Tra.

Cdch tién hanh thi nghiém:

Phén rin thu duoc sau cong doan loc cuia qué trinh thuy phan phé liéu ca Tra
duoc rira béng nude sach 3 1an dé loai bo céc phﬁn hitu co trén bé mat Xxuong ca, dé
rdo, thuc hién sy kho mau xuong ca & 105°C dén khéi lugng khong d6i. Can 5g miu

xuong cd da séy kho, thuc hién tro hoa so bd trén bép dién dé dbt chdy mét phén chét
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hitu co dé chay trong mau, tranh hién trong mau bi bung chay trong 10 nung, gdy mat an toan
khi nung mau; sau d6 cho mau vao ti nung, bt cong tic 10 nung, déng kin cira, tién
hanh nung mau véi nhiét do nung duoc lya chon tir thi nghiém anh hudng cua nhiét do
& thi nghiém 2.2.5.1, tc d6 nang nhiét tir nhiét d6 ban dau cta ti nung dén nhiét do
nung la 5°C/phat, thoi gian giit nhiét nung 1an lwot 1a 1, 2, 3, 4 va 5 gid. Khi qué trinh
nung két thuc, 14y mau ra khoéi 16 nung va dé ngudi trong binh hut 4m, can khéi luong
mau. Tién hanh danh gia cac dic tinh SEM, TEM, XRD, FTIR cia mau HA dé chon
thoi gian nung HA phu hop nht.

2.2.5.4. Nghién ctru anh hwéng ciia toc dd gia nhiét nung

Muc tiéu nghién curu:

Nghién ctru anh hudng cua tdc do gia nhiét nung dén qué trinh dét chay, loai bo
cac hop chat hitu co dé thu nhan hydroxyapatite tir xwong ca Tra. Xac dinh toc do gia
nhiét nung thich hop cho céng doan nung dé thu nhan hydroxyapatite kich thudc nano
co cac dac tinh SEM, TEM, XRD, FTIR, Ca/P gén giéng vo1 HA thuong mai dé su
dung 1am ngudn khoang thir nghiém bo sung vao thirc in tom giai doan 20 — 55 ngay
tudi va ing dung trong cac linh vyc khac.

Co so khoa hoc:

Téc d6 gia nhiét co6 anh huong 16n dén hiéu qua qua trinh nung dbt chay, loai
b6 cac chét hitu co dé thu nhan hydroxyapatite. Téc d6 gia nhiét nho, nhiét do nung
ting cham s& 1am kéo dai thoi gian nung, chua loai bo duoc hoan toan cac hop chat
hitu co nam siu bén trong khdi xuwong, ngoai ra con lam ting chi phi ning lugng. Tuy
nhién, toc do nang nhiét qua lén s& dan dén loai bo, d6t chay duoc phﬁn phi HA trén
bé mit ma chua loai bé duoc cac hop chét hitu co sdu bén trong xuong cé, ngoai ra toc
do gia nhiét 16n con lam ddt chdy luon ca phan HA bén ngoai, khong an toan cho thiét
bi va con ngudi. Hinh 2.14 trinh bay so do bo tri thi nghiém nghién ciru anh hudng cia

tdc d6 gia nhiét dén qua trinh nung thu nhan hydroxyapatite tir xwong ca Tra.
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( Xuong cé tra kho )

Tro hoa

!

Gia nhiét (Nung)
(Nhiét d6 va thoi gian nung chon & két qua TN 2.2.5.2 & 2.2.5.3, téc do
nang nhi¢t nhu sau:)

A Y
Mau | Mau 2 Miu 3 Mau 4
(3"C/phit) (5"C/phuit) (7"C/phit) (10"C/phuit)

Hydroxyapatite

Chon toc d nang Panh gid cac tinh chat
nhi¢t nung thich hgp cua Hydroxyapatite

Hinh 2.14. So' dd bo tri thi nghiém nghién ciru anh hwéng cia téc do gia nhiét HA
tur xwong ca Tra.
Cdch tién hanh thi nghiém:

Phan ran thu duoc sau cong doan loc clia qua trinh thiy phan phé liéu ca Tra dugc
rira sach 3 lan béng nudce sach dé loai bo phén hitu co trén bé mat Xuong ca, dé rdo, dem
mAu xuong ca say kho ¢ 105°C dén khéi luong khong d6i. Can 5g miu xuong ca da siy
kho, thuc hién tro héa miu so bd trén bép dién dé dét chay mot phan chat hiru co dé chay
trong mAu, tranh hién twong miu bi bung chay trong 10 nung, giy mét an toan khi nung mau;
sau d6 cho miu vao ti nung, bat cong tic 10 nung, dong kin ctra, sau d6 tién hanh nung
mau & nhiét do gitr nhi€t nung duoc lya chon tir thi nghiém anh hudng cta nhiét do ¢ thi
nghi¢m 2.2.5.2, thoi gian nung dugce lya chon tir thi nghi€ém nghién ctru anh hudng cia thoi
gian nung & thi nghiém 2.2.5.3 va vdi cac tc do nang nhiét tir nhiét do ban dau cia ti nung
dén nhiét do giir nhiét nung lan Iuot 1a 3°C/phdt, 5°C/ph(t, 7°C/phut, 10°C/phit. Khi qué

trinh nung két thic, ldy mau ra khoi 10 nung va dé nguoi trong binh hat am, can khoi
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luong mau. Tién hanh danh gia cac dic tinh SEM, TEM, XRD, FTIR ciia mau HA dé
chon tdc d6 nang nhiét nung HA phu hop nht.

2.2.6. Nghién ctru thir nghiém b6 sung hdn hop dich protein thity phan (FPH) va
hydroxyapatite (HA) vao thirc in tom thé chin tring giai doan 20 — 55 ngay tudi.

Hau hét thirc an tdm thuong mai c6 chta tir 35 - 50% protein va duoc sir dung
tiy thudc vao kich ¢& tom & cac giai doan khac nhau [101,156]. Protein yéu cau cao
dbi voi tdm post va tdm nho, nhung giam dan khi tdm phét trién 16n hon. Néu muc
protein trong thirc dn quéa thip, téc d6 ting truéng s& giam. Sy thiéu hut protein
nghiém trong c6 thé dan dén khdi lwong tom bi sut gidm trong qué trinh nudi. Protein
du thtra trong ché d6 an cua tom ciing co thé tc ché su phat trién cua tom.

Tém c6 kha nang hap thy canxi truc tiép tir nude, va tom séng trong nude bién
khong can bd sung canxi trong ché do an udng [54]. Trong khau phan an cho tom nudi,
ham luong khoang canxi khoang gan 2,5%. Ddi véi tom thé chan tring Litopenaeus,
nhu cau khoang phét pho phu thudc vao ham luong canxi trong ché do an uéng, va néu
khong cé canxi, thi 0,34% phét pho 1a dii cho su sinh trudng va phat trién binh thudng.
Khau phan in t6m thudng chira téi 1% phdt pho trong khau phan. Canxi va phdt pho
thuong dugc bd sung vao ché do an cua tom dudi dang mudi canxi phét phat [156].

Hon hop dich protein thay phan va HA thu nhén tir phé lidu ca Tra duogc bd
sung vao thirc an thwong mai nudi tom thé chan trang giai doan 20 — 55 ngay tudi
nham dénh gia su tuong thich, tao ngudn va ting san lugng protein, da dang ngudn
protein cho san xuét thirc an tom.

Muc tiéu nghién cvru:

X4c dinh dugc ham luong hon hop dich FPH va HA thu nhan tir phé liéu ca Tra
bd sung vao thic dn tdm thé chan trang 20 — 55 ngay tudi phu hop dé tom ting truong
va phat trién nhung khéng 1am anh hudng cac chi tiéu hoa 1y va 6 nhiém ctia moi
truong nude nudi tom. Panh gia, so sanh sy ting truéng va phét trién ciia tom khi ¢6
bd va khong bd sung hon hop dich FPH va HA véo thie an tom thuong mai trong thuc
nghiém nudi tom.

Co so khoa hoc:

Thi nghiém vé& thir nghiém g dung hén hop dich FPH va HA bd sung vao thic
an tom dua trén co sé khoa hoc nhu sau:

To6m thé chén tring giai doan 20 — 55 ngay tudi can nhu cau dinh dudng trong thirc
an vé ham luong protein tir 30 - 35% [101,156] trong thirc dn tom va ham lugng khoéng
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cho sinh trudng va phat trién. Trong khi d6, dich FPH thu nhan tir phé liéu ca Tra cia
Lu4n an c6 ham luong dugce dam téng 33,2%, ham lugng lipit 1,93% va HA thu nhén
tir phé liéu c4 Tra dang nano, c6 ham lugng khoang canxi, phét pho cao rat phu hop dé
1am thirc n cho t6m thé chan tring theo TCVN-10325 : 2014 thic day nhanh qua trinh
ting trudng cua tom. Hinh 2.15 trinh bay so db bé tri thi nghiém anh huéng cta ham

luong dich FPH va HA b sung véo thirc an tom.

Hén hop dich protein
thuy phan va HA

.

Kiém tra chat hugng hon hgp
dich thuy phan va HA

}

Phéi tron
(Hon hop dich protein thuy phan va HA so véi ty 1¢ % khoi luong
vién thirc an tom cong nghiép nhu sau: )

‘ ! I }

Miu 1 Miu 2 Miu 3 Mau 4 Mau 5
(0%) (1%) (3%) (5%) (7%)
,
Danh gia chat lugng vién [ GHI CHU
thirc dn phoi tron 5 =
- Dai tugng nghién ciru
A A .
Danh gia méi truong | Cho tom thé post an, : Qui trinh nghién ciru
trong qué trinh nuéi tdm|  [chim soc va quan 1y tom Q San pham tom thé giong
55 ngay tudi

Danh gia: Ty 1¢ song, nang
sudt va chat lugng tom

om thé 5

Panh gia: chiéu dai va
ngay tuoi

khoi luong tom

Hinh 2.15. So' @ bd tri thi nghiém anh hwéng ciia ham lwong hdn hop dich FPH
va HA b sung vao thirc in tom.

Cdch bé tri thi nghiém:
H¢ thong be thi nghiém nuoi thtr nghiém tom gom c6 05 bé dugc danh so thir tu

1, 2, 3, 4, 5 tuong img vo1 5 nghiém thie tor NT1, NT2, NT3, NT4 va NTS. Bé nudi cé
dang hinh khdi tru chit nhat, lam bang vat liéu composit, thé tich bé 250 lit, thé tich st
dung 200 lit/bé, mat do tom tha nudi 250 con/lit, mdi nghiém thirc nudi duoc lap lai 3
lan, nudc nudi c6 ¢ man 30%o.

+ Nghiém thirc 1: Khong bo sung hdn hop dich FPH va HA (Mau dbi ching).

+ Nghiém thirc 2: B6 sung hdn hop dich FPH va HA 1%

+ Nghiém thirc 3: B6 sung hdn hop dich FPH va HA 3%
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+ Nghiém thirc 4: B6 sung hon hop dich FPH va HA 5%

+ Nghiém thirc 5: B6 sung hdn hop dich FPH va HA 7%

Ngudn nuée nudi tdm: Nudc ngot duoc ldy tir ngudn nudc may tai thanh phd
Nha Trang va nudc 6t ¢6 d6 man 110%o, nude man duoc ldy tir Ving bién Nha Trang,
Khanh Hoa. Nudc sau khi pha dén d6 min 30%o duogc xir Iy bang chlorine 50 g/m3 va
suc khi manh dén khi hét chlorine trong nudc, sau do nudc dugc loc qua 6ng vi loc 1
um trude khi st dung dé 1am thi nghiém.

Cdch thyc hién thi nghiém va cham soc, quan ly tom:

Dich protein thu nhdn tir phé liéu ca Tra sau khi thiy phan bang alcalase va
lipase dugc c6 dac ¢ diéu kién ap suét chan khong cua thiét bi la 720 mmHg, nhiét do
60°C, thoi gian 2 gior [2] dé thu dich protein thity phan c¢6 dic c6 ham lugng chat kho
40,6%, ham luong protein 33,2%, ham luong lipit 1,93%, ham lugng axit amin 420,16
mg/g protein, 70% dich thay phan c6 khéi luong phan tir < 1000 Da dé sir dung bd
sung vao thirc an tom giai doan 20 — 55 ngay tudi.

HA thu nhan tir xwong ca Tra dugc diéu ché theo diéu kién d3 nghién ctru &
trén duoc phan bé vao dich protein thuy phan c¢6 dic véi nong do 50 ppm [18].

Hdn hop dich FPH va HA tir phé liéu c4 Tra duoc bd sung mot luong 0, 1, 3, 5
va 7% so v&i khoi luong thirc dn thuong mai sé 1 ctia hing CP, Thai Lan dang st
dung cho tom an vao thic dn cua tém thi nghiém giai doan tir 20 — 55 ngay tudi. Thirc
an dang bt min, mui thom ty nhién; kich thudc < 0,6mm; protein téng tr 38 — 42%;
lipit tong 6 — 8%; gluxit 3%; canxi 2 — 3%; phdt pho tir 1 — 2%, do am 11%. Céch thyc
hién phdi trén nhu sau: hdn hop dich protein thay phan ¢6 dic va HA cho vao binh
phun tia, lic déu va phun tron déu vao thirc an tdm thuong mai, thyuc hién séy kho vién
thirc an dén do am 11%, rdi mang thirc an cho tom in trong 05 bé theo ding qui dinh
cho tom an. Tién hanh cho tom 4n 4 1an/ngay trong ca giai doan nudi cham soc va sudt
qua trinh thi nghiém. Vi 15 ngay dau cho tom 4n 2 ldn Artemia méi no 4 g/ms/lén, 2
lan thirc an thuong mai Frippak-150 tir 2-6 g/m*/14n [16], sau d6 t6m & gian doan tir
ngay thir 20 dén ngdy 55 sir dung thirc an thuong mai s6 1 cia nha san xuat CP, Thai
Lan va bd sung hdn hop dich FPH va HA tir phé liéu ca Tra dé cho tom an. Thuc hién
siphon — thay nuéc trong qua trinh nudi tdm: thay nudc 80% luong nudc/3lan/ngiy
cho giai doan tém tir post 12 dén post 15 va thay nude 100% cho tom giai doan 20 —
55 ngay tudi.
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Moi truong nudi duoc kiém soat céac thong s6 hoa Iy nhu: nhi¢t 46, pH, do
kiém, NO,", NH,*, DO. Muc do 6 nhiém moi truong nudi tom duoc danh gia bﬁng 02
chi tiéu: tong vi khuan, téng vi khuan vibrio dé dam bao moéi truong nudi khdng 1am
anh huéng dén su sinh truéng va phat trién cia tom. Hé thdng bé thi nghiém nudi tom
dugc mo ta trong Hinh 2.16.

Cdc chi tiéu theo doi trong quad trinh thi nghiém:

Cic chi tiéu mdi truong theo ddi gdbm: Nhiét do va pH duoc do 2 lan/ngay vao
lac 7:00 gid sang va 15:00 gid chiéu bang nhiét ké va may do pH (HI98127 — Hanna,
M¥) da duoc kiém Tra d6 chinh xac; d6 kiém, nitrite, DO dugc do 3 ngay/lan. Do kiém
duogc phén tich theo phuong phap chuan do axit, DO duoc phan tich theo phuong phap
Indophenol Blue; d kiém, NO,", NH,", duoc xac dinh br?mg bo test SERA.

Cic chi tiéu vi sinh: Thu mau, phan tich vi khuan tong sé va vi khuan vibrio
1 tudn/lan trong nude. Mat d6 vi khuan tong duge xac dinh bang phuong phap pha
loang va dém trén dia thach Nutrient agar c6 bo sung 1,5% NaCl (NA) [75]. Tuong
ty, mat do vibrio tong sé duoc xac dinh bang phuong phap pha lodng va dém trén
dia thach TCBS (Thiosulfat Citrate Bile Salt Surcose). Cu thé, miu nudc ban dau
(ndng do 100) dwgc pha lodng voi nude mudi 0,85% ra 3 nong d6 khac nhau: 107,
107, 107, Sau d6, 14y 100 pl tir mdi ndng do pha lodng ciia mau nudce cho vao dia
moi trudng NA hoidc TCBS, dung que thuy tinh trdi dan déu, mdi ndng d6 lap lai 2
lan. U dia moi truong & 28°C trong 24 gid va xac dinh két qua vdi cong thirc: Mat
d6 vi khuan (CFU/mL) = S6 khuan lac x d6 pha lodng x 10.

Cdc chi tiéu theo doi tom:

Thu ngiu nhién 20 mau tém, do chiéu dai tong tdm & cac giai doan 12 ngdy tudi
bang kinh hién vi c6 tric vi thi kinh. Di v6i tdm cac giai doan 20 — 55 ngdy tudi do
chiéu dai téng bang thudc do c6 thang do 0,1mm va khdi lugng than tom bang can tiéu
li véi d6 chinh xac 1 mg. Chiéu dai tong tom dugc tinh tir phan dau chuyu tom dén
diém cudi dudi tom. Trong qua trinh do chiéu dai thi tom dugc cb dinh dé dam bao
con tom & Vi tri thang dung nhét rdi thuc hién do chiéu dai tong cua tom dé cho két
qua nhanh, chinh xac va dam bao tom con song, sd lidu két qua thu duogc 1a gia tri

trung binh ciia 20 lan do.
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Hinh 2.16. Hé thong bé thi nghiém nudi thir nghi¢m tom.

Khéi lwong tém dugc tinh theo khéi lugng con tdm uét (tinh theo khéi lwong
tinh ciia nguyén liéu) trong khi do. Két qua do khéi luong tom duwa theo quy dinh vé
ghi khdi lugng tinh trén nhan san pham ciia Cuc Quan 1y Chat luong Nong 1am san va
Thily san (Nafigad) thi khdi lugng tinh hay khéi luong san pham duoc thé hién 1a Net
weight (khdi lugng tinh).

Ty 1& sdng dugc xac dinh khi tom dat giai doan 55 ngay tudi. Ty 1& sdng (%) =
Téng s tdm thu hoach (con) x 100 / tong sb tdm tha ban dau (con).

Ning suat tdm thu hoach dugc xac dinh 1 trong lwong tom thu hoach trung
binh cua cac bé thi nghiém (kg/m?).

Padnh gid chat lwong ciia tom 55 ngay tuéi (Tém két thiic thi nghiém):

Phuong phap danh gia chit lugng tém thé 55 ngdy tudi dua theo tiéu chuin
qudc gia TCVN 8398: 2012 [23].

- Cach thue hién: Phuong phép giy soc bang formol 100 ppm: Thu ngau nhién
100 tdm 55 ngay tudi cho vao cbe chia 1 lit nuwde, cho formol vao cbe chia tdm véi
ndéng d6 100 ppm, sau 30 phut. Néu ti 1¢ tom song 1a 100% 1a tom c6 chat lugng tot.

Ngoai ra dé danh gia chét luong vo tom thé 55 ngay tudi, tién hanh thyc hién 2
chi tiéu danh gia vé hinh dang va d6 ran ciu tric cta vo tom duoc xac dinh bang kinh
hién vi dién tir quét (SEM, S-4800, Hitachi) va nhiéu xa tia X (XRD, PANalytical, X'Pert-
PRO MPD) véi buc xa Cu Ka twong tng.



2.3. Phwong phap phan tich

2.3.1.

Phén tich phan tich céc chi tiéu vat ly

Po nhiét do bang nhiét ké dién tir cam tay véi thang do tir 0 — 100°C (H198501
— Hanna, My).

Do pH bang may do pH cam tay (H198127 — Hanna, M¥).

Po chiéu dai tong & cac giai doan 12 ngay tudi bang kinh hién vi ¢o trac vi thi
kinh. Di v6i tom cac giai doan 20 — 55 ngay tudi do chiéu dai tong bang thudc
do co6 thang do 0,1mm.

Can khdi luvgng tom bang can tiéu li véi do chinh xac 1 mg.

Phuong phap danh gia chat luong tom thé 55 ngdy tudi dua theo tiéu chuan
qudc gia TCVN 8398: 2012

2.3.2. Phan tich phan tich cac chi tiéu héa hoc

Ham luong protein thd duoc xac dinh bang phuong phap Kjeldahl.
Ham luong tro dugc x4c dinh theo phuong phap chuan cia AOAC.
Ham luong lipit tdng sé bang phuong phap Folch (1957).

Ham lugng nuéc duoc xac dinh theo phuong phép chuan cia AOAC.

Xéc dinh DH theo phuong phap DNFB (Phu luc 1.6 - Phu luc cac phuong phéap

phan tich).

Xéc dinh hiéu suat thu hoi nito (NR) theo cong thire sau:

N,
NR = =2 x100 (%)
NNL

Ngp: Ham luong nito tong s ¢o trong dich thuy phan thu duoc.

Ny Ham luong nito tong s ¢ trong 100g phé liéu cé Tra.

Xac dinh thanh phan va ham lugng dam axit amin bang K¥ thuat sic ky 1ong

hi€éu nang cao (HPLC).

Xac dinh khdi lwong phan tir bang phuong phéap sic ky gell thim qua (GPC).
Phan tich ham luong kim loai bang phuong phap Hé théng khéi phd plasma

ghép cap cam ung ICP-MS.

Phan tich ham lugng oxit kim loai bang phuwong phap XRF.
Xac dinh thanh phan nguyén t6 cia HA bang pho XPS.

— Xac dinh dién tich bé mit cua HA bang phuong phap Brunauer—Emmett—Teller
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— Cac thong tin vé cAu trac héa hoc duoc xac dinh béng phé FTIR (Nicolet iS10,
Thermo Scientific) véi s6 séng 5004000 cm .

— P9 ran ciu trac hydroxyapatite duoc xac dinh bang XRD (PANalytical, X'Pert-
PRO MPD).

— Chu tric bé mat, hinh dang va kich thude cua hydroxyapatite dugc kiém tra bang
kinh hién vi dién tor SEM (Hitachi, S—4200).

— Do do kiém, NO,", NH,", dugc xac dinh bang bo test SERA.
2.3.3. Phan tich phén tich céc chi tiéu cam quan

— DPénh gi4 chi tiéu cam quan theo TCVN 3215-79.

— Panh gia chat luong thirc dn tom theo TCVN-10325 : 2014
2.3.4. Phan tich phén tich céc chi tiéu vi sinh vat

— Mat d6 vi khuan tong duoc xac dinh bang phuong phap pha lodng va dém trén dia
thach Nutrient agar c6 bo sung 1,5% NaCl (NA).

— Mat do vibrio tong sb dugc xac dinh bang phuong phap pha lodng va dém trén dia
thach TCBS (Thiosulfat Citrate Bile Salt Surcose).
2.4. Phwong phap xir Iy 6 li¢u

Str dung phan mém SPSS phan tich ANOVA két hop v6i Duncan test, T-test dé

so sanh gia tri trung binh cta cdc miu nghién ctru. V& do thi bang phan mém Origin
10.2. T4t ca thi nghiém duoc lap lai 3 14n, s6 liéu bao céo 14 gia tri trung binh cta 3 1an

phan tich, gia tri p < 0,05 duoc xem 1a c6 y nghia vé mat thong ke.
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Chuwong 3. KET QUA VA THAO LUAN

3.1. Nghién ctru nhirng tinh chit ciia phé li¢u ca Tra

Trude khi lya chon phuong phap, tic nhan thily phan va cac thong sd cho qua
trinh thu nhan cac san phim, thanh phan phé liéu ca duoc danh gia. Két qua phan tich
duogc trinh bay trong Bang 3.1.

Bang 3.1. Thanh phan khéi lweng va hoa hoc caa phé liéu ca Tra

Théng sb Ham lwong (%)

Thanh phan khoi lwong
Dau 45,25 + 0,45
Noi tang 21,30 £ 0,23
Xuong 28,95+ 0,28
Vay, duoi 45+0,15

Thanh phan héa hoc ~ Ham lheong theo nguyén liégu ~ Ham lheong theo chdt kho
Protein 14,66 + 0,75 42,62+ 0,75
Lipit 14,60 £ 0,63 41,85+ 0,63
Nudce 65,11 + 0,68 -
Khoéang 5,63+0,15 15,53 £ 0,15

Phé liéu c4 Tra dugc thu gom tir day chuyén ché bién c4 Tra phi-1é dong lanh
ctia Cong ty Ché bién Thity san Nam Viét, tinh An Giang; nguyén liéu ca Tra st dung
c6 kich ¢ 1,2 — 1,5 kg/con (Péi véi nghién cieu vé dnh hwéng kich c& nguyén liéu sie
dung phé liéu tir cd Tra c6 kich ¢& tir 0,5 — 2,0 kg/con). Phé liéu ca duoc thu gom ngay
sau cong doan phi-1& va phan chia phé liéu theo cac phan: dau, ndi tang, khung xuong va
vay dudi dé xac dinh thanh phan khéi luong cua phé liéu, qua trinh duogc thyuc hién lip lai
3 1an, lay két qua trung binh. Bang 3.1 cho thdy, thanh phan khéi lugng phé liéu ca Tra
tinh theo ham luong chat kho chira chii yéu 1a dau (45,25%) va xuong (28,95%), phan
con lai 14 ndi tang (21,30%) va mot luong nhé vay, dudi (4,5%). Tir két qua nay lwa
chon phuong phap xay phé liéu bang mdy xay truc vit truéc khi ddng nhat mau. Ngoai
ra, voi luong noi tang khé cao va phé liéu ca Tra nén mau phé liéu can duge bao quan

& nhiét d6 -18°C dé sir dung dan trong qua trinh thi nghiém.

V& thanh phan hoa hoc, phé liéu ¢4 Tra c6 3 phan chinh bao gdm protein (42,62%),
lipit (41,85%) va khoang (15,53%). T4t ca cac thanh phan trén déu c6 thé duogc st dung
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dé san xuét cac san pham co gia tri gia ting. Cac nghién ctru cho thiy protein trong phé
liéu c4 c6 thé duoc thuy phan tao thanh dich FPH va duoc thir nghi¢ém g dung cho thuc
pham, nong nghiép va nudi thiry san [39,86,136]. Phan khoang trong phé liéu ca Tra chira
chi yéu 1a HA, day 1a thanh phan chinh trong xwong va ring cua dong vat [26]. Do do,
nhiéu nghién ctu tach chiét HA tir xwong ca va thir nghiém tng dung lam vat liéu sinh
hoc trong cac linh vyc nhu giai phau thim my, xuong gia, chat tai tao xwong, chat chng
lodng xuong [26]. Phan lipit ciia phé liéu ca Tra 13 ngudn nguyén liéu tiém ning dé san
xuat ddu ca giau vitamin A va céc axit béo khong no (cha yéu 13 EPA va DHA) st dung
cho ngudi [165]. Tuy nhién, ham lugng lipit cao (42,02%) nén co6 thé anh huong dén viéc
Iwa chon phwong phap, cac thong sb va tac nhan trong qué trinh thiy phan thu nhan FPH,
HA va thu hdi lipit. Do d6, can nghién ciru phuong phép xir Iy nguyén liéu va anh huéng

cta lipit dén hiéu qua ctia qua trinh thity phan phé lidu ca Tra.

Nhue vdy, diea trén két qud phdn tich thanh phan héa hoc co ban trong phé liéu
ca Tra cho thdy cdc thanh phan nhir protein, lipit, khodng c¢é trong phé liéu ca Tra.
Trong do, ham luong protein cao (42,62%), khoang (15,53%) nhung ham luong lipit
rdt cao (41,85%) so véi cdc phé liéu ca khac. Do do, can phdi cé nghién ciru tach lipit
trong phé liéu cd Tra truede khi thiyy phdn dé dat dwoc muc dich thity phén.

3.2. Nghién ctru tach lipit tir phé liéu ca Tra

Phé liéu c4 Tra c6 ham luong lipit cao (14,60%, tinh theo nguyén liéu) co6 thé anh
huong 16n dén qua trinh thy phan. Do vay, can phai nghién ctru phuong phép tién xu ly
phé liéu ca Tra thich hop dé tach lipit truée khi thiy phan dé nguyén lidu phé liéu ca Tra
c6 ham lugng lipit con lai it nhét tao diéu kién thuan lgi cho qua trinh thiy phan.

Bang 3.2. Anh hwéng ciia cac phwong phap tach lipit phé liéu ca Tra

Ham lwgng lipit va protein con lai,

Ham lwgng lipit theo nguyén liéu (%0)

Phwong phap dugc tach ra (%)
Lipit Protein
Néu chin — ép 61,92 +0,85 5,56 +0,48 10,48£0,53
Khol?gﬂtach 0 14,60 + 0,63 14,66 + 0,75

Tir Bang 3.2 thiy rang, khi xtr Iy nguyén liéu theo phuwong phap Nau chin — ép,

ham luong lipit duoc tach ra khoi nguyén liéu 1a 61,92%. Khi gia nhiét nau chin
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nguyén lidu, mot phan lipit lién két v6i cac phan tir protein s& bi cat dat va khi ép s&
duogc tach ra ngoai cung véi lipit trén bé mit nguyén lidu. Do vay, khi xtr Iy nguyén
liéu theo phuwong phap Nau chin — ép, ham lugng lipit con lai trong nguyén lidu
(5,56%). Tuy nhién, khi xir Iy nguyén liéu tach lipit, duéi tac dong cia gia nhiét nau
chin va ép, mot phan protein bi ton that do nhiét, mot phan bi ép tach ra cing véi lipit,
do d6 s€ c6 moét lugng protein bi tach va lam giam ham lugng protein trong nguyén
liéu, ham luong protein con lai trong nguyén liéu 14 10,48% s& anh hudng rat 16n hiéu
suat thu hoi dam trong qué trinh thily phén.

Dé 1am rd hon anh hudng cua cac phuong phap xir 1y tach lipit trong phé liéu ca
Tra trude thuy phan, phé liéu ca sau khi xtr Iy duoc thuy phin dé thu nhan dich protein
Két qua dugc biéu dién trén d6 thi Hinh 3.1.

-Dc} thiy phan-DH (%)

- HIéu sudt thu héi nito-NR (%)
€ d
80.23 81.57

(DH/NR)
(%),

80 -

704
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40
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20

1 2
Phuong phap xir ly nguyén liéu

Hinh 3.1. Anh hwéng ciia phwong phap xir Iy nguyén li¢u dén DH va NR ciia dich
protein thuy phan.

Tir d6 thi Hinh 3.1, ta thay ring, gia tri DH s& ting tir 27,32% dén 28,85%, khi
phé liéu dugc xtr 1y trude khi thuy phan. Péi véi mau 1, phé liéu dugc hap chin, ép
tach dich long, dich protein thiy phan thu nhan c6 gia tri DH cao hon so v&i mau 2,
nguyén liéu khong xur 1y, gia tri DH twong g cuia cac mau la 28,85% va 27,32%.
Thuc hién xur 1y thong ké két qua thi nghiém thu duoc thiy rang, DH cua dich thuy
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phan co xir Iy nguyén liéu theo phuong phap 1 ¢ su khac nhau c¢6 ¥ nghia théng ké (p
< 0,05) so voi phuong phap 2, mau 2 (khong xtr Iy nguyén liéu trude khi thuy phan).

Dbi v6i gia tri NR cua mau 1 dat 80,23% thap hon gid tri NR ciia mau 2 1a
81,57%, su khac nhau gia tri NR cta 2 mau khong c6 ¥ nghia théng ké (p > 0,05). NR
ctia mau xur 1y trude khi thity phan giam xudng ¢ thé do khi tién hanh xtr Iy nguyén
lidu s& 1am ton that 1 phan dich dam protein thoat ra theo phan léng khi xtr Iy. Vi vay,
phuong phap tién xir Iy nguyén liéu khong anh huéng 16n dén DH va NR cua dich
thiy phan.

Do vdy, tity theo muc dich va diéu kién thiy phdn thu nhdn san pham dich thu
phan protein ¢é thé chon phwong phdp xir Iy nguyén liéu truée khi thity phdn cho phi
hop. Véi muc tiéu thity phdn phé liéu ca Tra thu nhdn dich protein thity phén iting dung
b6 sung vao thirc an tém thé chan trang 20 — 55 ngay tudi, chon phwong phdp khéng
xw [y nguyén liéu truoc khi thuy phan.

3.3. Nghién ciru nhitng yéu té dnh huéng dén qua trinh thiy phan protein trong
phé liéu ca Tra biang enzyme alcalase

Pé danh gia hiéu qua ciia qua trinh thity phan phé liéu ca Tra bang enzyme cho
cac nd1 dung nghién ctru cho cling nhu dat dugc muc dich, phu hgp pham vi nghién ctu
ctia Luan 4n nay, NCS danh gia bang 02 chi tiéu DH va NR cua dich protein thity phan

- Do thuy phan (DH - Degree Hydrolysis): 1a mot thong sé co ban dé mé ta dic
tinh, tinh chat va qua trinh san xuat caa dich protein thuy phan [86,165]. DH 14 ti sb lién
két peptit bi cit dit khi thiy phan bang enzyme va tong sb lién két peptit ban dau trong
mot don vi khdi luong protein st dung cho qua trinh thity phan. Véi mdi lién két peptit
bi cat dut s& lam giam khéi luong phén tir ciia co chat (protein) ban dau, tao ra cic san
pham thiy phan c6 khéi lugng phan tir nhé hon. Muc dich cia qua trinh thiy phan 1am
cho s6 lién két peptit ciia co chat ban dau bi cat dit cang nhiéu, DH cang cao, san pham
tao thanh ctia qua trinh thay phan c6 khdi lwong phan tir cang nho va san pham cubi
cing mong muén 1a cac axit amin dé hoa tan, dé hap thy, san pham thay phan c6 chat
luong tot. Do vay, DH cua dich protein thity phan thu nhan tir qua trinh thuy phan co
chét ban dau (protein) 1a mot trong nhitng yéu t phan anh hiéu qua, chét lugng cia qua
trinh thity phan. DH c6 thé dat dén gia tri tuyét d6i mong mudn 100% khi qua trinh thiy

phan bang enzyme hoan hao. Tuy nhién trong thyuc té thity phan protein bang enzyme
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kho dat duoc diéu ndy do qua trinh thay phan bi anh huéng boi nhiéu yéu td nhu:
enzyme, nhiét do, thoi gian, ndng d6 mubi, ty 16 nudc/nguyén lidu. ..

- NR (Nitrogen Recovery): Hiéu suat thu hdi nito

Ngp
NR = —2x100 (%)
NNL

+ Nsp: Ham luong nito tong s ¢6 trong dich thuy phan thu duoc.

+ Ny Ham luong nito téng sb ¢o trong 100g phé liéu ca Tra.

Hiéu suit thu hdi nito — NR — ¢6 ¥ nghia xac dinh dugc s gam nito thu hoi
duogc trong san pham cua dich protein thity phan tir tong s6 gam nito ¢ trong 100g
phé lidu ca Tra ban dau. Qua4 trinh thuy phan s& dat hiéu qua t6t nhat khi s6 gam nito
tir 100g phé liéu ca Tra ban dau dugc thu hdi toan bo vao trong dich protein thily phan
sau khi thuc hién qué trinh thiy phan, lac nay NR dat 100%. Tuy nhién dé danh gia
chat lugng dich protein thuy phan, ngoai chi tiéu NR con phai danh gia thém thanh
phan nito ¢6 trong dich protein thity phan.

3.3.1. Anh huéng ciia kich ¢& nguyén liéu

Bang 3.3. Anh hwéng caa kich cé nguyén li¢u dén DH va NR cia dich FPH

Kich c& nguyén licu  Ham lwugng Ham luwgng

_ DH (%) NR (%)
(g/con) nuwéc (%)  protein (%)
500 — 700 68,30+ 0,85 13,60+0,60 37,85°+0,98 81,55%+1,12
700 — 900 68,10+ 0,75 13,68 +055 3563°+1,05 80,78, 0,85
900 — 1100 67,40+ 0,70 1425+0,72 33,75°+0,95 80,42%° +1,02
1100 — 1500 66,50+ 0,75 14,70+0,80 31,92°+1,08 79,38°®+1,05
1500 — 2000 65,30 + 0,58 14,20+0,65 28,98°+1,13 7845®+1,25
Co x0
65,50 +0,65 1450+0,85 31,33°+0,87 79,22°°+1,05

(khong phan chia mau)

Trong thuc té, tuy theo diéu kién san xuat ciia nha may va thi truong ma kich co&
c4 nguyén liéu dung cho ché bién s& khac nhau. Kich c& c4 nguyén liéu khac nhau s&
tao ra phé liéu ca c6 thanh phan hoa hoc khac nhau va anh huéng dén qua trinh thuy
phén thu nhan dich FPH.
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Tir Bang 3.3, thanh phan hoa hoc ctia phé liéu theo ¢& ca khac nhau cho nén voi
cung mot luong enzyme str dung néu tinh cho ty 16 enzyme/khdi lugng nguyén lidu sé
khong twong duwong nhau vi thanh phan héa hoc cta cac ¢& ca 1a khac nhau. Tuy nhién
do su chénh 1éch vé ham luong nudce cua phé liéu ca Tra tir cac ¢d ca nguyén liéu khac
nhau khong 16n nén ty 1é enzyme/nguyén liéu khong khac nhau nhiéu. Hon nira, phé
liéu c4 Tra st dung cho qua trinh thi nghiém cua luan &n la dang x6 nén ty 1¢&

enzyme/khéi luong vat liu 1a rat giéng nhau.

Dua theo kich c& ctia nguyén liéu ca Tra sitr dung cho ché bién phan chia phé
lidu ra 6 loai mau khac nhau. Bang 3.3 cho thiy, trong diéu kién thuy phan nhu nhau,
voi kich ¢d nguyén li¢u khac nhau khi thily phan thu nhéan dich protein thily phan co
d6 thity phan va hiéu suét thu hoi nito dugc biéu dién trén Hinh 3.2,

- Do thay phan - DH (%)
| Hiéu sudt thu héi nito-NR (%)

(%)

a
81.55 ab ab cb db cb
. 80.73 80.42 79.22
79.38 78.45

80 s

70
60

50

40 -37.85 35.63

& d
33.75 31.92 31.33

4 e
304 28.98

20

10

1 ? C(rsngu_vén |igu 56 ° °
Hinh 3.2. Anh hwéng ciia kich c¢& nguyén liéu dén DH va NR ciia dich FPH.
Quan sat do thi Hinh 3.2, ta thiy rang trong cung diéu kién thuy phan: ty 18
enzyme 0,6% so vdi nguyén liéu, nhiét do SOOC, pH tu nhién, ty 1€ nudc/nguyén li¢u
1/1, ndng 6 mubi 1,5%, thoi gian thity phan 4 gio thi nguyén liéu c6 kich ¢& nho (500
— 700 g/con) anh huong khong dang ké dén hiéu suat thu hoi nito va do thiy phan
nhung khi kich ¢& nguyén liéu ting 1én thi hiéu suét thu hdi nito va d6 thiy phan déu
giam. Cu thé, khi st dung loai phé liéu cé ¢& nguyén liéu 16n dan (tir ¢& 500 — 700
tang 1én c& 700 — 900) thi gia tri NR giam nhe tr 81,55% 1én 80,78%, khong co y
nghia khac biét vé mat thong ké (P > 0,05). Cung véi d6, gia tri do thuy phéan ciing
giam tir 37,85% xudng 35,63% khi ¢& nguyén liéu ting tir 500 - 700 1én ¢& 700 — 900;
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su khac biét ndy cé y nghia thong ké (p < 0,05). Nhung khi tiép tuc sir dung nguyén
liéu 16n hon, c& nguyén li€u tang tir 900 - 1100 1€n c¢& 1500 — 2000 thi gia tri DH va
NR déu giam manh xudng con 28,98% va 78,45% tuong tng, sy khac biét co y nghia
vé mit thong ké (P < 0,05). Diéu nay duogc giai thich, khi kich ¢& nguyén liéu c4 cang
16n, ca cang trudng thanh, két cdu co thit ca bén viing, chit chd nén qua trinh thay
phan kho khin hon, tbc do thay phan cham.

Tuy nhién c6 mét diéu tha vi 13, khi khong phén chia ¢& c4 nguyén liéu (c& x0)
thi két qua thay phan phé liéu ca thu nhan dich thiy phan c6 cac gia tri DH va NR la
31,33% va 79,22% tuong ung. Cac gia tri DH va NR nay khac biét khong c6 y nghia
vé mit théng ké (P > 0,05) so v6i gia tri DH va NR cua mau phé liéu c4 thu nhén tir ¢&
ca nguyén liéu 1100 — 1500 g/con.

Vi vdy, phé liéu cd Tra thu nhan tir cde kich c& nguyén liéu khac nhau c¢é dnh
huéng dén hiéu sudt thu hoi nito NR va do thity phdn DH ciia dich protein thiiy phén
thu nhdn. Do vy, tiy theo muc dich céng nghé, c¢é thé phan loai phé liéu cd Tra theo
kich c¢& triede khi thity phdn dé thu nhén dich FPH phit hop. V&i muc dich thiy phén
phé liéu cd Tra bang enzyme thu nhdn dich protein thiy phédn iing dung dé bé sung
vdo thirc an tém thé chan trdng 20 — 55 ngdy tuéi thi phé liéu cd Tra duwoc sir dung tiv
nguyén liéu ca Tra co kich co 1100 — 1500 g/con.

3.3.2. Anh huéng ham lrong enzyme alcalase dén qua trinh thity phan phé liéu ca Tra

Ham luong alcalase sir dung c6 anh huong rat 1on dén qué trinh thity phan ciing
nhu hiéu qua kinh té. Khi str dung alcalase khong du luong, qué trinh thay phan s& xay
ra chdm, hiéu qua thuy phan kém nhung néu dir dung alcalase du thira s& 1am ting chi
phi san xuat.

Anh huong cta ham luong enzyme alcalase st dung dén hiéu qua qué trinh
thity phan phé liéu ca Tra dugc danh gia boi 2 gia tri do thay phan (DH) va hiéu suat
thu hoi nito (NR) duoc biéu dién trén Hinh 3.3. O cung diéu kién thay phan 4 gio,
nhiét do 50°C, pH thuy phan tuy nhién, DH va NR tang 1én khi ham lugng enzyme tang
tir 0,1% dén 0,6%. Khi khéng c6 enzyme bén ngoai thém vao (nghia 14 qué trinh ty
thity phan dién ra), DH dat gid tri 6,48% sau 3 gio thiy phan va s& dat dén 20,58% khi
enzyme alcalase thuong mai dugc bd sung vao qua trinh thity phan vai ty 1¢ alcalase

0,1%, gia tri DH nay ting 1én c6 ¥ nghia thong ké (p < 0,05).
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Trong qua trinh tu thiy phan, qua trinh thuy phan xdy ra chdm 1a do phu thudc 16n
cua nhi¢t d0 va enzyme ndi tai trong ban than nguyén li¢u, hi¢n tugng nay ciing da cong
bb béi [94]. DH tiép tuc ting 1én cham tir 23,98% dén 30,69% trong khoang ham lwong
enzyme tir 0,2% - 0,4% va dat dén gia tri cao nhat 1a 30,69% & ham luong enzyme
alcalase 13 0,4%. Sau d6, DH gan nhu khéng thay d6i hodc giam rat it v6i ndng do
enzyme su dung cho qua trinh thuy phan 16n hon 0,4%. Qué trinh nay dugc giai thich do
sur bao hoa peptit tao thanh trong qué trinh thiy phan, sy bién tinh do nhiét ciia enzyme.
Thém nita, DH giam 1a do sy tao thanh san pham thiy phén plastein [67].
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Hinh 3.3. Anh hwéng ciia ham lwong alcalase dén DH va NR ciia dich FPH.

Quan sat & Hinh 3.3, khi ham lugng enzyme ting tir 0,1% dén 0,6% thi gia tri NR
tang 1én tir 37,22% dén 78,23%, su ting 1én khac nhau cé ¥ nghia théng ké (p < 0,05).
Pang chi ¥, gia tri NR ting nhanh chong tir 37,22% dén 78,98% trong khoang ham luong
enzyme alcalase tir 0,1% dén 0,2%, két qua nay ciing dugc cong bd boi [57,82]. Khi ham
luong enzyme tang Ién tir 0,3% dén 0,4% thi NR ting cham 1én 81,16% dat gia tri cao
nhat 82,24%. Sau do, gia tri NR c¢6 sy giam nhe trong khoang ham lugng enzyme tir 0,5%
dén 0,6%.

Tir cdc phdn tich trén, ham lwong enzyme alcalase si dung phit hop nhdt cho qud
trinh thity phdn phé liéu c& Tra thu nhdn dich protein thity phdan ¢6 DH va NR tot nhat la
0,4% so vdi khoi lwong nguyén lidu sir dung. Véi mau 100g phé lidu cd Tra sir dung 0,4

81



mL enzyme alcalase thuy phdn sé thu duoc 180 mL + 5 mL dich protein thiy phdn va 7g +

0,5q xwong cd Tra khé dé san xudt HA.

3.3.3. Anh huéng nhiét do thily phan dén qua trinh thiy phéan phé liéu ca Tra
Enzyme alcalase mang ban chat 13 mot protein nén chiu anh hudng cua nhiét

d6. Nhiét do cao s& gy ra bién tinh protein lam giam hoat tinh enzyme, qua trinh thay

phan phé liéu ca Tra cham. Khi nhiét d6 thuy phan qua thip, khong thuan loi cho

enzyme xuc tac thuy phan, qua trinh thuy phan cling xay ra cham. Do vay, nhiét do

thity phan phai phu hop khong anh huéng dén enzyme ma con thuc day nhanh quéa

trinh thuy phan.
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Hinh 3.4. Anh hwéng ciia nhiét d thiy phan dén DH va NR ciia dich FPH.

Anh huéng ctia nhiét d6 dén qua trinh thuy phan phé liéu c4 Tra duoc biéu dién
trén Hinh 3.4. Két qua cho thdy rang, gia tri DH ting lén tir 24,04% dén 35,83%,
nhung sau d6 giam nhe con 34,67% khi nhiét ¢ thuy phan ting tir 45 — 70°C, sy khac
nhau gitta c4c gia tri DH c6 ¥ nghia (P < 0,05). Khi nhiét do ting tir 45 — 55°C thi gia
tr1 DH tang I1én tir 24,04% dén 29,38%, gia tri tang c6 y nghia (P < 0,05). Sau do6, khi
nhiét do tang 1én tir 55 — 60°C thi DH dat gia tri cao nhét 1a 35,83% nhung khi tiép tuc
nhiét do 60 — 70°C thi DH s& giam nhe xuéng 34,67%, su khac nhau khong c6 y nghia
(P > 0,05). Diéu nay c6 thé giai thich 1a sy bién tinh do nhiét do cua enzyme [99]. Mot
sd enzyme sé& thay doi cau tric khi nhiét do cao (> 60°C), két qua s& lam mat hoat tinh
thiy phan [99]. Tuong tu, khi nhiét do thiy phan ting Ién tir 45 — 70°C thi gia tri NR
tang lén nhanh tir 39,39% dén 74,15% va giam nhe con 73.19%, su khac nhau gitra cac
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gia tri NR ¢6 ¥ nghia (P < 0,05). Xu hudng nay ciing duoc cong bd bai cac nghién ctru
trude [57,99]. Khi nhiét do thuy phan ting tir 45 — 55°C, gia tri NR thu nhan ting Ién
rat nhanh tir 39,19% dén 73,09% va tang cham dan dat gia tri cao nhat 1a 74,19% khi
nhiét d6 thiy phan 1a 60°C. Néu tiép tuc ting nhiét do thuy phan 1én dén 65 — 70°C thi
gia tr1 NR thu dugc s€ giam nhe con 73,19%, sy khac nhau gia tri NR khong c6 y
nghia (P > 0,05).

Nhur vdy thdy rang, nhiét do thity phdn thich hop nhdt cho qud trinh thity phdn
phé liéu ca Tra bang alcalase dé thu nhdn dich protein thiyy phan ¢é6 DH va NR tot
nhdt 1a 60°C. Véi mau 100g phé liéu cd Tra sir dung 0,4 mL enzyme alcalase thiyy phdn &
60°C sé thu dwoc 180 mL + 5 mL dich protein thiyy phén va 7g + 0,5g xuong cd Tra khé dé
san xudt HA.

3.3.4. Anh huéng thoi gian thiy phian dén qua trinh thity phan phé liéu ca Tra

Thoi gian thity phan c6 anh huong dén qué trinh thity phan phé lidu ca Tra dé
thu nhan dich protein. Khi thoi gian thuy phan két thiic sém thi enzyme alcalase s&
khong xuc tac thuy phan cit mach polypeptit ciia co chit triét dé tao ra cac san phim
ngan mach peptit hay san pham cudi cing axit amin, anh huéng dén DH dich thuy
phan. Nhung khi thoi gian thiy phan kéo dai s& 1am anh hudng dén chét lugng dich
protein thiiy phan va hiéu suét thuy phan thap. Anh huong cua thoi gian thity phan dén

qua trinh thuy phan phé liéu ca Tra duoc biéu dién trén Hinh 3.5.
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Hinh 3.5. Anh hwéng ciia thoi gian thiy phan dén DH va NR cia dich FPH
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Quan sat do thi Hinh 3.5 cho thay, trong khoang thoi gian thily phéan tir 3 — 15
gio, khi thoi gian thuy phan 9 gio thi ca 2 gia tri DH va NR déu ting tir 26,13%;
53,71% lén 35,97%; 81,88% tuong ung, sy khac nhau gia trt DH, NR ¢6 y nghia (P <
0,05). Nhung ca DH, NR khong ting hodc giam nhe sau 9 gi¢ thuy phan va giam con
34,48% va 74,41% tuong tng, hién tugng nay ciing duoc cong bd [56].

Cu thé, khi thoi gian thity phan ting tir 3 gio 1én 6 gio thi gia tri DH rat nhanh, tir
26,13% 1én 35,01%. Khi thoi gian kéo dai dén 9 gio thi DH dat gia trj cao nhat 1a 35,97%,
gia tri DH cao hon so v&i cac nghién ctru di cong bd trudc boi [31]. Su khac nhau cia
DH c6 thé do thanh phén protein ctia co chit anh huéng dén qua trinh thiry phan [31]. Khi
tiép tuc kéo dai thoi gian thuy phan dén 15 gio thi DH giam nhe xubng con 34,58%, sur
khac nhau khong c6 ¥ nghia thong ké (p > 0,05).

Dbi voi gia tri NR, khi thoi gian thiy phan ting tir 3 gid 1én 9 gid thi gia tri NR
ting nhanh tir 53,71% va dat gid tri 10n nhat 1a 81,88%. Tuy nhién, NR bat ddu giam
nhe xubng con tir 74,98% va 74,41% sau 12 gid va 15 gio tuong tng.

Tir cdc két qua trén, thoi gian thity phédn thich hop cho qud trinh thity phdn thu
nhdn dich thity phan protein ¢6 DH, NR tot nhdt la 9 gio. Véi mau 100g phé liéu cd Tra
str dung 0,4 mL enzyme alcalase thity phan ¢ 60°C trong 9 gic sé thu dwoc 180 mL + 5
mL dich protein thiy phén va 7g + 0,5g xuong cd Tra khé dé san xudt HA.

3.3.5. Anh huéng ciia nong d muoi dén qua trinh thiity phan phé liéu ca Tra
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Hinh 3.6. Anh hwéng ciia ndng dé mudi dén DH va NR caa dich FPH.
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Mudi vira 1 yéu thic ddy enzyme alcalase xtc tac thay phan nhanh thit ca Tra
thanh dich protein thuy phan nhung dong thoi 13 yéu tb kim him 1am cham qua trinh
thity phan. Do vy, can phai sit dung ndng d6 mubi thich hop cho qué trinh thiy phan
phé liéu ca Tra dé thu nhan dich protein thuy phan c6 DH va NR cao nhét, pht hop dé
sir dung bd sung vao trong thirc dn tém thé chan tring giai doan 20 — 55 ngdy tudi,

thiic diy nhanh sy ting trudng cla tom.

Anh huoéng cia ndng d6 mudi dén qué trinh thity phan phé liéu ca Tra duoc

biéu dién trén Hinh 3.6.

Theo d6 thi Hinh 3.6, khi ndng d6 mudi ting tir 0 — 5% thi ca 2 gia tri DH va
NR déu tang nhe tur 29,45 % lén 31,28% va ti 77,45 1én 81,98% tuong Uing, nhung sau
d6 ca DH va NR déu giam dan con 17,35% va 58,34% tuong tng, sy khac nhau c6 y
nghia théng ké (p < 0,05).

Cu, thé, khi nong d6 mudi ting tir 0 — 2% thi gia tri DH va NR déu ting 1én
nhanh va dat gia tri cao nhat 1a 31,28% va 81,98%, hién tuong nay ciing dugc cong bd
[13]. Piéu nay co thé dugc giai thich 1a & nong d6 mubi 0 — 2% kich thich enzyme
alcalase xuc tac thuy phan nhanh mach polypeptit ctia thit phé liéu ca Tra, luc nay
mudi khong 1am anh hudng dén hoat tinh cta enzyme alcalase. Khi tiép tuc ting nong
d6 mudi 1én 3% thi ca 2 gia tri DH va NR déu giam nhe xudng con 29,29% va 78,15%
trong tng, sy khac nhau khong c¢6 ¥ nghia thong ké (p > 0,05). Nhung néu tiép tuc
taing nong d6 mudi 1én 4 — 5% thi DH va NR giam xudng rat nhanh con 17,35% va
58,34% twong ng. Sy giam xudng nhanh caa DH va NR c¢6 thé do ndng d6 mudi cao
trc ché hoat dong ciia enzyme, 1am dinh tré qua trinh thity phan, qué trinh thiy phan

xay ra cham, nén cat mach protein cham va thu hdi nito it hon [13].

Tir cdc phdn tich & trén cho két qua, nong dé mudi bé sung thich hop vao qud
trinh thiy phdn phé liéu cd Tra 1a 2%. Véi mau 100g phé liéu cé Tra sir dung 0,4 mL
enzyme alcalase trong méi trwong ¢6 nong dé mudi 2%, pH tw nhién, thiiy phan & 60°C
trong 9 gio sé thu dwoc 180 mL = 5 mL dich protein thuy phdn va 7g = 0,5g xuong ca Tra
khé dé san xudt HA.
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Két luan: Khi thay phan phé liéu ca Tra theo giai doan 1, diéu kién thay phan phu
hop nhit khi sir dung enzyme alcalase: ty 1& nuéc/nguyén licu 1:1, nong d6 mudi 2%,
ty 1¢ enzyme alcalase 0,4% so véi khdi luong nguyén liéu, nhiét d6 60°C, thoi gian 9
gi0 thu nhan dugc dich protein thuy phan cé ham lugng lipit tong 10,80%. Dich
protein thuy phan dugc tiép tuc thity phan ¢ giai doan 2 bang enzyme lipase dé 1am
giam ham luong lipit tong nho hon 6 — 7% dat tiéu chuan dé sir dung dé lam thirc dn

bd sung cho tom thé chén tring giai doan 20 — 55 ngay tudi.

3.4. Nghién cttu nhirng yéu t6 anh hwéng dén qua trinh thiy phén dich thiy
phan lipit biang enzyme lipase

3.4.1. Anh huwéng ciia ham lwong enzyme lipase

Dich protein thily phan thu nhan duogc sau khi thiy phan bang enzyme alcalase co
ham luong lipit cao hon so v6i qui dinh [22] (dich protein thity phén tir ca Tra thu duoc co
ham liwong lipit 10,80%, trong khi d6 yéu cau thirc dn bé sung cho tom thé chan tring theo
TCVN-10325 : 2014 ¢6 ham lwong lipit tir 6 — 7%), khong dat tiéu chuan dé lam thuc
an bd sung cho tom thé chan trang nén dich protein thiy phan bang alcalase can phai
duoc tiép tuc thity phan bang enzyme lipase dé thuy phan lipit, am giam ham luong lipit,
pht hop bd sung vao thirc n t6m tom thé chan tring giai doan 20 — 55 ngay tudi nén. Anh
huong ctia ham luong enzyme lipase dén qua trinh thiy phan dich protein thity phan duoc
bicu dién trén Hinh 3.7.

T
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—a— Ham luong lipit (%) _ 60
—=— Hiéu sudt thu héi nito (%)

Ham luong lipit (%)
w,
1
Hiéu suat thu héi nito (%)
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- 40

———F———7———+30
0.00 0.01 0.02 0.03 0.04 0.05 0.06

Ty 1¢ Lipase/nguyén li¢u (%)

Hinh 3.7. Anh hwéng ciia ham lwgng enzyme lipase dén ham hrong lipit va NR.
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Tir @6 thi Hinh 3.7, khi ham luong enzyme lipase sir dung tang tir 0 — 0,06% thi
ham luong lipit trong dich thuy phan giam xubng rat nhanh tir 9,65% xudng con
0,78%, sau d6 lipit trong dich thity phan tach ra khong dang ké, ham luong lipit trong
dich thuy phan con 0,30%, su khac nhau ¢ y nghia théng ké (p < 0,05). Trong khi do,
gia tri NR tang nhe tir 80,96% 1én 82,97% va sau d6 giam nhe con 80,73%, khéng co
su khac nhau ¢ ¥ nghia thong ké (p > 0,05).

Cu thé, khi ham luong lipase ting tir 0 — 0,03% thi qua trinh thuy phan lipit
trong dich protein xay ra manh, lipit dugc thiy phan tao thanh cac axit béo ty do hoa
tan trong dich thuy phan nén ham lugng lipit trong dich thuy phan giam xudng rat
nhanh tir 9,65% xudng con 0,78%, néu tiép tuc ting ham luong enzyme lipase 1én nira
tir 0,03% — 0,06% thi ham lugng lipit trong dich thily phan tach ra khong dang ke,
khong c6 su khac nhau c6 ¥ nghia thong ké (p > 0,05). Trong khi d0, gia tri NR ting
nhe tir 80,96% lén 82,97% twong tmg véi ham luong enzyme ting tir 0,01% dén
0,03%, khi tang enzyme 1én tir 0,03% dén 0,06% thi gia tri NR ting 1én cham va dat
gia tri cao nhét 1a 83,62% va sau d6 giam nhe con 80,73%. Nhin chung ham luong
enzyme lipase khong anh huong nhiéu dén NR khi tién hanh thuy phan dich thuy phan
protein ma chi anh hudng dén ham luong lipit con lai trong dich. Vi vy, ham lugng
enzyme lipase bo sung thich hop vao qué trinh thuy phan dich thuy phan ca Tra la
0,03%. Dich thuy phan protein sau khi thtry phan bang enzyme lipase thu dugc c6 ham
luong lipit rat thap (0,38% wt.) rit phu hop dé 1am thirc an bo sung cho tom thé chan
trang giai doan 20 — 55 ngay tudi.

3.4.2. Anh huéng ciia thoi gian thily phan bang enzyme lipase

Anh hudng cua thoi gian thiy phan dén qua trinh thiy phan dich protein thily phan
bang lipase dugc biéu dién trén Hinh 3.8. Theo d6, khi thoi gian thiy phan kéo dai dén 2
gi0 thi qua trinh thity phan lipit trong dich protein xay ra manh, lipit dugc thiy phan tao
thanh cac axit béo tu do hoa tan trong dich thily phan, nén ham lugng lipit trong dich thiy
phan giam xudng rat nhanh tir 9,71% xudng con 0,92%, néu tiép tuc kéo dai thoi gian 1én
nira tir 3 — 5 gio thi ham lugng lipit trong dich thiy phan bi thily phan, giam khong dang
ké con 0,83%, su khéc nhau c6 ¥ nghia thng ké (p < 0,05).
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Hinh 3.8. Anh hwéng ciia thoi gian thiy phan dén ham lwong lipit va NR

Trong khi do, gia tri NR tang tr 68,50% 1én 81,30% twong ung véi thoi gian thuy
phan ting tir 1 gid 1én 2 gio, néu tiép tyc tang thoi gian tir 3 — 5 gio thi NR ting lén chdm
va dat gia tri cao nhéat 14 81,25% va sau d6 giam nhe con 80,30%, sy khac nhau c6 y nghia
thong ké (p > 0,05). Nhin chung, khi tién hanh thity phan dich thity phan protein bang lipase
thi thoi gian thity phan khong anh huéng nhiéu dén NR ma chi anh huéng dén ham luong
lipit con lai trong dich. Vi vay, thoi gian thuy phan thich hgp cho qua trinh thity phan dich
thily phan ¢4 Tra 1a 2 gio. Dich thity phan protein sau khi thity phan bang enzyme lipase thu
duoc c6 ham luong lipit rat thap (0,83% wt.) rat pht hop dé 1am thirc dn bd sung cho tom
thé chan trang giai doan 20 — 55 ngay tudi.

Nhur vay, khi thity phdan phé liéu ca Tra theo giai doan 1, diéu kién thiy phén
phit hop nhat khi sir dung enzyme alcalase: ty 1é mede/nguyén liéu 1:1, nong do mudi
2%, 1y 1é enzyme alcalase 0,4% so voi khéi lwong nguyén liéu, nhiét dg 60°C, thoi gian
9 gio; Qiai doan 2, diéu kién thity phdn phit hop nhdt khi ding lipase: ham lwong
enzyme lipase 0,03% so voi khoi luong nguyén liéu, nhiét do 60°C, thoi gian 2 gio thu
nhén dich protein thity phdn ¢6 dic ¢6 DH 35%, MW < 1000 Da, dam tong 33,2%,
lipit tong 1,93%, dam axit amin 420,16 mg/g protein. Dich protein thiiy phdn cé thé sir
dung dé lam thirc an bé sung cho tém thé chan trdng giai doan 20 — 55 ngay tuéi.

3.5. Pé xuit quy trinh sin xuit ché pham protein thiy phan va hydroxyapatite tir
phé lidu ca Tra

Sau khi thyc hién nghién ctru thi nghiém va xac dinh cac thong s phul hop nhat
clia qua trinh thiiy phan phé liéu ca Tra bang enzyme alcalase va lipase dé thu nhan
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dich protein thity phan tmg dung bd sung vao thirc dn tom thé chan trang giai doan 20

— 55 ngay tudi, quy trinh san xuat thu nhan dich protein thuy phéan theo 2 giai doan

bang enzyme alcalase va lipase tir phé liéu c4 Tra & qui md phong thi nghiém dugc

trinh bay nhu mo ta & Hinh 3.9.

(  Phéligucitra )
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Hinh 3.9. So 6 quy trinh sin xuat dich protein thiiy phin bang enzyme alcalase

va lipase thwong mai tir phé liéu ca Tra.

Phé liéu tir ca Tra nguyén liéu (Pangasius hypophthalmus) kich ¢& 1,2 — 1,5

kg/con duoc thu nhan tir Cong ty Ché bién Thuy san Nam Viét, tinh An Giang. Phé

lidu ca tuoi (dau c4, nodi tang, vay, xuong, dudi) duge bao goi trong tai PE va udp da

lanh trong thung x6p, van chuyén nhanh chéng vé phong thi nghiém. Miu duoc xay
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nho dén kich thude lem béng may xay truc vit, tron déu, d@)ng nhét, cAn mdi mau
100g/PE, budt kin miéng tai dé sir dung.

Tai mau 100g/PE phé liu ca Tra cho vao binh thuy phan, thém nudc cat voi
mot luong ty 18 1/1 so voi nguyén liéu, khudy déu miu, bd sung thém mudi dé dat
néng do dung dich c6 d§ man 2%, cho enzyme alcalse vao mau véi luong 0,4% so voi
khdi lugng nguyén liéu, khudy tron déu, bit kin binh thiy phan bang gidy bac. Dit
binh mau vao bé én nhiét & 60°C, thyc hién thity phan mau trong 9 gid.

Sau khi qu4 trinh thity phan két thuc tién hanh loc dé tach riéng phan b ran va
phan dich loc. Phan bi ran duge rira 3 14n bang nude nong, sy khé & 105°C dén khoi
lwong khong d6i dé thu nhan xwong ca Tra khé, sir dung cho nghién ctru san xuat HA
sau nay. Phan dich loc duoc tién hanh ly tam lanh 8000 vong/phut, trong thdi gian 30
phut dé tach phan lipit thd va phan khéng tan (dé san xuit bot dam thity phén), thu
nhan phén dich loc hoa tan. Phan dich loc dugc diéu chinh pH moi truong bé“tng 5,0
v6i HCL IN, sau d6 tiép tuc bod sung enzyme lipase voi ham luong 0,03% so voi
nguyén li¢u, khqu déu mau, dit binh miu vao bé 6n nhiét & 60°C, thuy phan trong 2
gid, dem dich bat hoat enzyme & 90°C, trong 15 phut rdi tién hanh phan ly bang cach
ling loc trong mdi trudng khong khi dé tach riéng thu nhan phan dich hoa tan. Phan
dich hoa tan dugc c6 dic chan khong & diéu kién ap suat 720 mmHg, nhiét d6 60°C,
thoi gian 2 gio [2] dé thu dich protein thuy phan c6 dic c6 ham luong dam 33,2%,
ham luong lipit 1,93%, ham luong axit amin 420,16 mg/g protein, khéi lvgng phan tir
< 1000 Da duogc trinh bay ¢ Bang 3.4; 3.5 va Hinh 3.10.

wn
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3 (a T 1\
125 3 ( ) / \
B \
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= (20%) | \ /)\  403-676 Da
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Hinh 3.10. Do thi biéu dién phan bd khéi lwgng phin tir ciia dich thiy phin.
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Thanh phin héa hoc ciia dich protein thiy phén

Thanh phan axit amin (AA) cua dich protein thity phan 1 yéu t6 quan trong,
dic trung cho gia tri dinh dudng va anh huong dén dic tinh cua dich protein thuy phan
[35]. Hinh. 3.10 trinh bay su phan bd khdi lugng phan tir (Mw) cta cac peptit FPH.
Két qua cho thiy rang, ty 18 % cac peptits 12 10% (<71,6 Da), 20% (71,6 — 171 Da),
20% (171 — 247 Da), 20% (246 — 403 Da), 20% (403 — 676 Da), 10% (> 676 Da).
Bang 3.4. Thong sé chat lweng cia dich FPH tir phé liéu ca Tra

Chi tiéu Ham lwgng/tinh chit
Ham lugng protein (g/1) 33,20 + 2,15
Ham lugng lipit (%) 1,93 £ 0,05
Ham lugng chat kho (%) 40,6 + 2,32
Ham luong dam axit amin (mg/g) 420,16 £ 2,75
Mau sic Nau sim
Mui Thom ty nhién

Vi hon 70% dich protein thily phan c6 khéi lugng phan tir < 1000 Da, nén dich
protein thily phan tir phé liéu c4 Tra thu nhan rat phi hop dé lam thirc an bo sung cho tom.
Ham luong cao peptit hoa tan 1a ngudn rat ot dé sir dung lam thir dn dan du cho thuy san
[60]. Thanh phan héa hoc ciia FPH dugc trinh bay ¢ bang 3.5. FPH c6 chita 8 AA thiét
yéu va 12 AA khong thiét yéu. Tong luong AA ciia dich 1a 420,16 mg/g protein, trong d6
tong AA thiét yéu 1a 19,37 %w/w va tong AA khong hoa tan trong nudc 1a 33,56% w/w.
Céc AA cha yéu cua FPH gdém ornithine (46,11 mg/g protein), aspartic (42,85 mg/g
protein), glycine (40,92 mg/g protein), alanine (39,88 mg/g protein) va glutamic (38,40
mg/g protein). FPH nay rat giau AA c6 thé sir dung lam thirc an dan du cho tom nudi
[164,165].

Bang 3.5. Thanh phan axit amin cia dich FPH tir phé liéu ca Tra

Axit amin Ham lugng (mg/g)
Arginine 30,24
Serine 5,04
Aspartic 42,85
Glutamic 38,40
Hydroxylproline 26,54
Glycine 40,92
Threonine 12,45
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Alanine 39,88

Aminobutyric acid 2,82
Proline 18,83
Methionine 14,38
Valine 12,45
Phenylalanine 3,56
Cysteine/Cystine 10,97
Isoleucine 3,56
Tyrosine 36,17
Leucine 7,41
Ornithine 46,11
Lysine 15,57
Histidine 12,01
Tong sb axit amin khong thay thé 81,39
Tong so axit amin thay thé 338,77
Téng axit amin 420,16

Hinh 3.11. Hinh anh dich FPH c0 dic tir phé liéu ca Tra thiiy phan bang enzyme

alcalase va lipase.
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Bang 3.6. Thanh phan axit béo cia diu ca thd thu nhan tir phé liéu ca Tra thiay

phan biang alcalase

AXxit béo Ham lwgng (mg/g)
C14:0 (Myristic) 13,28 £ 0,10
C16:1 (Palmitoleic) 5,42 £0,10
C18:0 (Stearic) 41,51 +£0,35
C18:1n9c (Oleic) 7,99 +0,15
C18:2n6c (Linoleic) 1,53+0,04
C18:3 (Linolenic) 18,32 + 0,03
C20:4 (Arachidonic) 1,44 £ 0,07
C20:5n3 (Eicosapentaenoic) 2,21+ 0,06
C22:6 (docosahexaenoic) 0,57 + 0,05
Tong axit béo no 54,79 + 0,25
Tong axit béo khong no 36,91+ 0,18

3.6. Nghién citu qui trinh san xuat HA tir phé liéu ca Tra
3.6.1. Thanh phéan héa hoc ciia xwong c4 Tra thd va san phdm HA

Pé danh gia ham luong cac thanh phan co ban cua xwong ca Tra va HA duoc thu
nhan tir xuong ca Tra thd, tién hanh thuc hién thi nghiém xir Iy phé liéu ca Tra dé thu
phan xuong ca Tra tho. Sau d6, tién hanh xir 1y nhiét thu nhan HA tir cac ngudn xuwong ca
Tra tho. Tur két qua thi nghiém, thuc hién danh gia dugc tiém ning ciing nhu tinh chat cia
phé lidu/xuong ca Tra dé lam ngudn nguyén liéu san xuat HA. Ngoai ra, luan 4n ciing so
sanh tinh chat ciia HA thu tir xwong ca Tra voi HA thu tir xwong ca khéc.

Béng 3.7 cho thay, thanh phan héa hoc co ban cia xwong ca Tra trude va sau khi
nung & 700°C. Céc hop chit hitu co nhu protein va lipit khong duoc phat hién sau khi
nung xuong cd & nhiét do 700°C. Nguyén liéu xwong cd Tra c6 ham lugng khoang
51,60%, day 1a ham luong khoang kha cao. Nhu vay, véi trit lwong ngudn nguyén licu ca
Tranam 2019 dat 1,25 triéu tin va khoang gan 0,75 triéu tin phé liéu ca Tra (60 wt.%) thi
c6 thé thu duoc khoang 33,75 nghin tin HA. Do d6, viéc nghién ctru san xuat HA tir phé
liéu ca Tra 1a rat can thiét va c6 y nghia. Ngoai ra, Bang 3.7 ciing cho thay phé liéu c4 Tra
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¢6 chira cac thanh phan c6 gia tri khac nhu protein va lipit, 1a ngudn tiém ning dé san xuat
cac san pham c6 gia tri gia ting nhu dich protein thiy phan, dau ca dugc tng dung cho
cac linh vuc thuc ph'flm, duoc phém, ndong nghi¢p va chan nudi.
3.6.2. Két qua khao sat tién xir Iy nguyén liéu thu nhin xwong ca dang thd

Qua trinh tién xt ly nham tach riéng phan hitu co chta nhu protein, lipit tir
lwong thit con sot lai trong xwong ca Tra sau phi-1é va phan noi tang ca. C6 nhiéu céch
khac nhau dé tach riéng phan hiru co trén nhung phd bién nhit 1a phuong phap dun soi
nuéc, nau chin nguyén liéu va phuong phap thuy phan protein bang enzyme. Luan an
nay tién hanh xt Iy nguyén liéu dé thu nhan xwong ca tho theo ca hai trén, dong thoi
danh gia, so sanh tinh chat san pham HA. Cu thé:

- Phwong phap dun sbi [7,14]: Mau phé liéu ca Tra duoc cit nho tir 2 — 4 cm,
phé liéu dugc cho vao ndi chira nudc cit véi ty 18 1/10 (w/v), sau d6 dun s6i & 100°C
trong thoi gian 2 gio. Sau d6, mau duoc 1am ngudi va rira sach bang nuéc néng 3 1an
dé loai bo cac phan hitu co, thu nhan phan xuong ca. Mau tiép tuc dugc sy kho &
105°C dén khéi lwong khong ddi, thu duoc xwong ca Tra khd. Hinh 3.12a cho thiy
hinh anh xuong ca sau khi dung séi trong 2 gio, rira sach va say kho.

- Phwong phap thily phan biang enzyme: thuc hién thay phan phan hitu co trong
phé liéu c& bang enzyme alcalase 2,4 AU/g. Mau phé liéu ca Tra dugc xay nho va dong
nhét, can déu 100g maw/PE dé sir dung cho thi nghiém. Cho 100g miu vao binh tam giac
500 mL, thém 100 mL nudc cét, khudy tron, bit kin binh bang gidy bac. Pat binh mau vao
bé 6n nhiét & 60°C. Ham lugng enzyme sir dung 0,4%, thoi gian thiy phan 13 9 gio. Sau khi
qué trinh thity phan két thuc tién hanh bat hoat enzyme & 95°C trong 15 phut, i dem loc dé
tach phan ba ran va phan dich loc. Phan b rin (chi yéu 1a xwong c4) duoc rira sach bang
nudc 3 1an, sau do say kho dén khdi lwong khong ddi, thu dugce xwong ca Tra dang tho.

Hinh 3.12b cho thay hinh anh xuong cé sau khi dun sdi trong 2 gid, rira sach va say kho.

Hinh 3.12 cho thdy ring, xwong ca thd thu dwoc khi xtr Iy nguyén lidu bang phuong
phép dun sbi c6 mau trang nga, bé mit khong nhan, sim mau; trong khi d6 thu nhan theo
phuong phép thily phan bang alcalase c6 mau trang nga, bé mit nhin, sang bong. Diéu nay
c6 thé giai thich, khi thay phan phé liéu c4 Tra bang alcalase, phan protein trén bé mit va
bén trong cAu tric clia xuwong cé sé bi thiry phan, loai bo ra khéi xuong nén khi rira sach, say
kho s& thu nhan xuong ca Tra tho co bé mét nhin, sang bong hon so v6i phuong phép xir 1y
bang dun soi.
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Hinh 3.12. Hinh anh xwong ca Tra thu dwgc theo (a) phwong phap dun séi va (b)
phwong phap thuy phan bﬁng alcalase.

Két qua tir Bang 3.7 cho thay, khi xtr Iy phé liéu ca Tra bang alcalase, xuong ca
Tra tho thu nhan c6 ham luong phan hitu co (protein, lipit, 35,24 %) con lai thip hon
so véi khi xir 1y theo phuwong phap dun sdi (36,58%); diéu nay c6 anh hudng rat 16n
dén qua trinh nung thu nhan HA va chit lugng HA sau nay. Trong khi ¢6 ham luong
tro ctia xuong ca Tra tho xu 1y theo phuwong phép thiy phan bang alcalase cao hon véi
gi tri 51,06% va 50,06% tuong tng. CAc nghién ciru trudc day da chi ra rang khoang
chat nay chinh 1a hydroxyapatite vi mot luong vét cac kim loai nang va goc mudi
khéc [45,90]. Do d6, day chinh 1a ngudn nguyén liéu tét tiém nang dé san xuat HA c6

d6 tinh khiét cao va ¢ ngudn goc tir tw nhién.

Nhue vay, khi xiv 1 phé liéu cd Tra theo phwong phdp thity phdn bang alcalase thi
xuong cd Tra thé thu nhdn c¢é ham heong phan hitu co (protein, lipit) con lai thap hon
so Vi khi xik 1y phé liéu cd theo phwong phdp dun séi. Piéu ndy c6 anh hwdng rdt lén
dén as tinh khiét va chat luwong san phcfm HA thu nhan sau nay. Voi dé tai Ludn dn
nay, t6i chon phwong phdp thity phin bang alcalase xir Iy phé liéu cé Tra thu nhdn
xuong cd Tra thé dé san xudt hydroxyapatite sau nay. Va ddy ciing la mot san pham
gid tri gia tang dwoc thu nhdn dong thoi véi dich protein thity phdn va lipit tir phé liéu

cad Tra bang enzyme.
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Bang 3.7. Thanh phan hoa hoc ciia xwong ca Tra tho

Xwong ca Tra thd

L Phwong phip thity phin bing alcalase Phuwong phap dun séi
Neuon e Protein Lipit Ham am Tro Protein Lipit Ham am Tro
(%) (%) (%) (%) (%) (%) (%) (%)
CaTra 25,70+£0,25 954+0,12 12,7+0,18 51,06+0,35 2785+0,25 8,73+0,12 12,82+0,23 50,06+ 0,35

Bang 3.8. Thanh phan hoa hoc ciia san pham HA

San pham HA tir xwong ca Tra thd

Ngubn cé Phuwong phap thiy phan bﬁl}g alcalase Phuwong phap dun Sf:)i
Protein Lipit Ham am Tro Protein Lipit Ham am Tro
(%) (%) (%) (%) (%) (%) (%) (%)
CaTra ND ND 040+0,04 992+0,75 0,82+0,04 ND 0,45+0,05 98,73+0,63
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Bang 3.9. Thanh phan héa hec ciia phé liéu tir cac loai ca khac nhau

Thanh phin (g/kg miu)

MAiu xuwong ca Tham khao
Protein Lipit Nuée Tro
Ca tuyét 357,8x1,6 11,4+£0,3 77,704 526,4+0,4 [152]
Cé hdi 292,0 £ 31,6 381,2+32,4 49,6 £ 3,3 263,7 £ 20,4
Ca thu 2613+11 4718+0,1 44,2 +0,4 212,4+0,8
AP 474 93 - [145]
Ca hoi bai 446
Tay Duong
L1 A 330+0,2 9% +1 415+1 [109]
Cahoi (gke 5141+ 05
mau kho)
CaTra 146,6+ 0,7 152,8+0,7 651,1+ 0,2 563+02  Nghién ciu ndy
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3.6.3. Anh huéng cia nhiét dé nung dén cac diic tinh cia HA

Nhiét do gitr nhiét nung c6 anh hudng 16n dén qua trinh dbt chay dé loai bo phan
hiru co trong xwong c4 thd. Ngoai ra nhiét dé nung con anh hudng dén mau séc, hinh thai,
kich thudc va cdu tric tinh thé cua hat HA, do xdp, kich thude hat cta san pham HA [42].
Khi nhiét d6 giir nhiét nung qué thap, khong di nhiét lugng dé ddt chay cac phan hiru co,
san phdm HA thu nhan van con chita cac phan hitu co, do tinh khiét cua san pham thép.
Néu nhiét d gitr nhiét nung qua cao s& dot chay, loai b phan hiru co triét dé, tuy nhién
nhiét d6 cao s& lam mat nude triét dé, san phim HA bi phan hiy chuyén sang dang khac,
hiéu suét thu hoi thip, kich thuéc hat HA 16n, d6 xdp giam, ning lwong tiéu ton 16n, chi
phi san Xuét tang 1én, hi¢u qua kinh té thép. Do vay can phai xac dinh nhiét 4o gitr nhiét
nung thich hop dé thu nhan san pham HA c6 chét lwong va hiéu qua tt nhat.
Bang 3.10. Anh hwéng cia nhiét dé nung dén hiéu suat va trang thai cia HA tir

xwong ca Tra thd

Théng s Hiéu suét thu hoi) Trang thai
Xuong nguyén li¢u - Vang nhat
600 59,90% + 0,94 Pen
700 58,70 + 0,71 Xanh nhat
Nhi¢t dg (°C) 800 57,30% + 0,61 Tring
900 56,70° + 0,75 Trang nga
1000 56,90° + 0,55 Trang nga

Két qua ¢ bang 3.10 cho thiy, & nhiét do gitt nhiét nung khac nhau s& thu nhan
HA c6 mau sic, trang thai va hi¢u suét thu hoi khac nhau. O nhiét do nung 600°C mau
HA thu nhan c6 mau den, khi nang nhiét d6 nung 1én 700°C san pham HA chuyén
sang mau xanh nhat, néu tiép tdng nhiét do nung 1én 800 — 1000°C thi HA thu nhan c6
mau tring nga.

Mau séc ctia HA khéc nhau & cac nhiét do nung khac nhau dugc gidi thich nhu sau,
VGi mau xuwong ca sau khi nung ¢ nhiét dé 600°C c6 mau den c6 thé 1a do c¢6 su hién dién
ctia cac thanh phan hitu co trong xwong nguyén liéu nhu sy gbp mit ciia phén tir collagen
va protein. O nhiét 49 nung 700°C va 800°C, c4c thanh phan hitu co d6 dugc ddt chay, loai

bo hoan toan, HA thu nhan c6 mau tréng. Tét ca cac mau HA duoge nung & 900°C va
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1000°C ¢6 mau tring nga, didu nay 1a do sy mat nudc va pha hity thanh phan HA & nhiét do
cao. Qua trinh d6 co thé dugc trinh bay theo phan tmg sau [137]:
Cay10(PO4)6(OH),(H20), — Cayp(PO4)s(OH)2.2x0x + XH,O (1)
Cay9(PO4)s(OH); — 2Ca3(PO,), + CasP,0; + H,0 (2)

Mau sic cia HA ¢6 thé lién quan dén su hién dién cac cac vét kim loai trong
san pham HA nhu: Cu®*, Pb®* va Ni** [26].

Doi véi hiéu suat thu hdi HA, khi nhiét d6 nung ting tir 600 — 1000°C thi hiéu
suat thu hoi HA giam tir 59,90% xubng con 56,90%, sy khac nhau c6 y nghia théng ké
(P < 0,05). O nhiét d6 nung 600°C thi hiéu suit thu hoéi HA dat gia trj cao nhat
(59,9%), khi nhiét d6 nung ting 1én 700°C thi hiéu sudt giam (58,70%). Khi tiép tuc
nang nhiét d6 nung 1én 800 — 1000°C thi hiéu suat thu nhan HA giam dan con 56,90%,
su khac nhau khong c6 ¥ nghia thdng ké (P > 0,05).

(a) (b)

Hinh 3.13. Anh SEM ciia HA thu dwoec tir xwong ¢4 Tra nung & (a) 600°C, (b)
700°C, (c) 800°C, (d) 900°C va (e) 1000°C.
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Hién tuong nay cé thé dugc 1y giai, khi nung xuong ca Tra & 600°C van chua
d6t chay va loai bo hét phan hitu co nhu protein, lipit trong xwong c4. Khi nang nhiét
d6 nung 1én 700 — 1000°C thi cac phan hitu co trong xwong ca Tra bi d6t chay, loai bo
hoan toan, hon nira nhiét 6 nung cao, s& 1am cho HA bi mat nudc triét dé, giam khoi
luong nén hi¢u suat thu hoi HA giam dan.

Hinh 3.13 trinh bay hinh thai cia HA & cac nhiét d6 nung khac nhau. RO rang
rang, HA tat ca cac miu c6 kich thude 30 — 300 nm va c6 do x6p cao. Pay 1a tinh chat
rat hitu ich dé lam vat liéu cdy ghép cho chinh hinh va nha khoa [42], chit hip thu kim
loai ning [52]. Nhung, kich thuéc hat HA khong ddng nhit (30 — 300 nm) va bi két tu
lai khi nung & 600°C. Khi nung & nhiét do 700°C, trong 3 gid, hat HA nhé hon va
dong déu hon (50 — 70 nm). Picu nay co thé giai thich rang cac hop chat hiru co bi loai
bo ra khéi HA khi nung & nhiét do > 600°C [118]. Tuy nhién, hat HA s& 16n hon khi
nung & 900 — 1000°C (100 — 200 nm).

Hién twong nay co thé duoc giai thich do sy pha huy 1 phin do nhiét cua
hydroxyapatite thanh tricalcium phosphate (Cas(PO,),) va tetracalcium phosphate
(CayP,0q) ¢ 850 — 900°C theo 2 giai doan sau [115]:

Giai doan 1: Khir nude

Ca10(PO4)s(OH)2 — Caio(PO4)s(OH)2.2x0x + XH20 (1)

Giai doan 2: Phan huy

Cay0(PO4)(OH); — 2Ca3(PO,), + CasP,09 + Hy0 (2)

Hinh 3.14. Anh TEM ciia HA thu dwoec tir xwong c4 Tra nung & (a) 600°C, (b)

700°C, (c) 800°C, (d) 900°C va (e) 1000°C.
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Kich thudc trung binh ctia hat HA ting 1én khi nhiét d6 nung ting. Piéu nay dugc
nhin thiy tuong tu trong anh SEM (Hinh 3.13). Khi miu duoc nung & 600°C, kich thudc
hat HA khoang 70 nm. Kich thudc hat s& tiang 1én khi nhiét d6 nung ting 1én dén 800°C
(khoang 160 nm) va 1000°C (khoang 350 nm). Hién trong ndy c6 thé 1a do sy hop nhit ctia
cac hat va hinh thanh cac hat HA 16n hon ¢ nhiét d6 cao [118]. Su anh hudng cua nhiét do
dén hinh dang va kich thudc hat ciing duoc thé hién 13 trong anh TEM, Hinh 3.14.
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Hinh 3.15. Phé XRD ciia (a) xwong ¢4 Tra, HA (b) 600°C, (c) 700°C, (d) 800°C,
(e) 900°C, (f) 1000°C trong 2 gio va HA chuan.
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Hinh 3.15 trinh bay pho XRD cua miu xuong ca thd, cic mau HA thu dugc
trong diéu kién nung voi nhiét do khac nhau trong khoang 600 — 1000°C va HA chuin
JCPDS-09-0432. Két qua cho thdy, miu xuong ca thd co tinh chit vo dinh hinh va
khong thiy xuat hién peak dic trung cua HA. Diéu nay c6 thé giai thich do phan HA
trong xuong ca thd dugc bao boc bai 16p hitu co chiém hon 50%.

Khi nung & 600°C, luong hitu co trén bi phan hiy dang ké va bt dau xuét hién
cac peak dic trung cua HA tai 20 32°, 40° va 50°. Tuy nhién, van con ton tai mot peak
rong dic trung cho dang vo dinh hinh ¢ 45° chimg to6 phan hitu co chua bi phan hay
hoan toan. Cac san pham duoc nung tir 700 — 1000°C déu cho phé XRD véi cac peak
dic trung ciia HA, khong con peak cia phan hitu co. Tuy nhién, cuong do cua cac
peak c6 su khac nhau gitta san pham nung & 700 — 800°C so véi 900 — 1000°C. Piéu
ndy l1a do sy phan hiy ctia HA thanh dang B-HA & trén 900°C [36].

Khi nhiét do nung tang 1én 700, 800 va 900°C (Hinh 3.15¢, d, ), c6 hinh thanh
cac peak sic nhon, diéu nay cho théiy céc chit hitu co da bi loai bo va HA thu nhén c6
cAu tric tinh thé cao. Tt ca cac peak ciia mau HA duoc sip xép tuong ung voi HA
chuan JCPDS (xem ¢ hinh 3.15). Hon nita, Khi nung & 900°C, khong c6 xuét hién
thém peak méi, diéu nay ching to6 HA c6 d6 tinh khiét cao [150]. O cac nghién ciru
truée, HA & nhiét do cao s& chuyén thanh B — tricalcium phosphate (B — TCP) [112].
Tuy nhién, trong nghién ciru nay, sinh ra peak cho p — TCP khi nung dén 1000°C.
Hién tuong nay ciing dugc tim thay trong HA tir xwong ca sheelavati (roho labio) khi
nung dén 1000°C [151].

Hinh 3.16 biéu dién pho hong ngoai FTIR cta xwong ca nguyén lidu va HA
nung. Xuong ca kho c6 chira 02 thanh phan gom c6 hat HA va soi collagen [42]. Piéu
nay chimg to rang khi loai bo collagen, nguyén liéu xuong ca va mau HA nung &
700°C dugc do bang phd FT-IR (Hinh 3.16).

Quan sat Hinh 3.16 c6 thé thdy, Phd FTIR cia xuwong ca thd khac biét rat
nhiéu so véi xwong ca dd nung. Pho FTIR cia HA, c6 3 diy bang thong budc séng
chinh phu thudc vao sy c6 mit caa 3 nhom chic nhu nhém phosphate (PO,),
hydroxyl (OH") va carbonate (CO5%). Do rong cia phd & budc song 3438 cm ' 14
nhém OH va c6 sy hép thy nuée. 4 peak c6 phd 564, 712, 871 va 1040 cm™ 1a dic
trung ciia nhom PO,”. Nhém carbonate (CO5”) xudt hién bai khi CO, tir khong khi

xam nhap vao mau trong qué trinh nung duoc dua ra ¢ cac budc song 1646 cm ™' va
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1744 cm™'. Pho FTIR & nghién ciru nay ciing phu hop véi phd HA & cac nghién ctru
duoc bao céo trude d6 [111,158].

Intensity (a.u.)

O-H
4000 3500 3000 2500 2000 1500 1000 500

Wavenumber (cm’)
Hinh 3.16. Phé FTIR (a) xwong ca Tra, HA (b) 700°C va (c) 900°C trong 2 gio.

3.6.4. Anh hwéng ciia thoi gian nung dén cac dic tinh cia HA

Thoi gian nung c6 anh hudng 16n dén qué trinh d6t chay dé loai bé phan hiru co
trong xuong ca thd. Ngoai ra, thoi gian nung con anh hudng dén hinh thai, kich thudc
va cau trac tinh thé cia hat HA, d6 xdp, kich thudc hat cia san pham HA [42]. Khi
thoi gian nung qua ngan, khong du thoi gian dé dbt chay cac phan hitu co, san phim
HA thu nhan con 1an phan hitu co nén c6 d6 tinh khiét khong cao. Néu thoi gian nung
kéo dai s& lam mat nudc triét dé, san pham HA bi phan hily, hiéu suat thu hoi thép,
kich thudc hat HA 16n, 4o xép giam, nang luong ti€u tén 16m, chi phi san xuét tang lén,
hiéu qua kinh té thap. Do vay can phai xac dinh thoi gian nung thich hop dé thu nhan san
pham HA c6 chat luong va hiéu qua tét nhat. Két qua anh huéng cua thoi gian nung dén
mau sac, trang thai va hiéu suat thu hoi HA c4 Tra dugc trinh bay & Bang 3.11.

Khi nung cdc mau HA & cing mot ché do nhiét 6 nung 700°C va téc do gia
nhiét 3°C/phiit v6i cac thoi gian nung khic nhau s& thu nhan HA c¢6 mau sic, trang thai
va hiéu suat thu hoi khac nhau. O thoi gian 1 gid nung ca mau HA thu nhdn tir xuong
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ca Tra c6 mau xanh xam, diéu nay 1a do c6 sy ton tai cua Cu?* trong HA. Khi kéo dai
thoi gian nung dén 2 gio thi mau HA thu nhan mat mau xanh, mau cta san phdm HA
chuyén sang mau trang sira, diéu nay 1a do khi thoi gian nung kéo dai s& lam mat di
hoan toan Cu®* trong HA. Néu tiép tuc kéo dai thoi gian nung dén 4 - 5 gio thi HA thu
nhan c6 mau trang nga. Vé trang thai cia HA, mau HA déu & trang thai giit nguyén
hinh dang ban dau, ¢ thoi gian 1 gid miu c6 trang thai hoi cimg, va do xp tang 1én &

cac thoi gian kéo dai.

Hinh 3.17. HA thu nhén tir xwong ca Tra é miu 1 (1 gio), méu 2 (2 gio),

mau 3 (3 gio), miu 4 (4 giv), miu 5 (5 gio).

Biang 3.11. Anh hwéng caa thoi gian nung dén tinh chat san pham HA

Thoi gian nung Tinh chit san pham HA Hiéu suat thu hoi
(gio) Mau sic Trang thai (%)
1 Xanh xam Hoi cing 57,20* + 0,85
2 Trang sita Xbp, min 56,70%° + 0,85
3 Tring sita X&p, min 56,30% + 0,67
4 Trang nga Xbp, min 55,80% + 0,87
5 Tring nga Xép, min 55,50 + 0,92

Bang 3.11 cho thiy, hiéu suét thu hdi HA ca Tra s& giam dan tir 57,20% xudng
con 55,50% khi thoi gian nung tir 1 — 5 gio, sy khac nhau khong c6 ¥ nghia thong ké
(P > 0,05). Cu thé, khi tién hanh ting thoi gian nung 1én tir 1 — 2 gid thi hiéu suét thu
hdi HA giam tir 57,20% con 56,70%, néu tiép tuc kéo dai thoi gian nung 1én 3 — 5 gid
thi hiéu suat thu hoi HA giam con 55,50%. Qua trinh nay duoc 1y giai, khi thoi gian
cang kéo dai thi cic phan hitu co trong xuwong ca Tra bi d6t chdy, loai bé hoan toan,
hon nita thoi gian dai, s& 1am cho HA bi mat nudc triét dé, giam khoi lugng nén hiéu
suat thu héi HA giam dén.

Hinh 3.18 trinh bay hinh thai cia HA qua phén tich SEM ¢ cac thoi gian nung

khac nhau. Rd rang rang, HA tit ca cac mau c6 kich thuée trong khoang 300 nm va co
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d6 xbp cao. Nhung, kich thudc hat HA khong dong nhat (30 — 300 nm) va bi két tu lai
khi nung ¢ 1 gid. Khi thoi gian nung ting 1én 2 gid, hat HA nhé hon va dong déu hon
(50 — 70 nm). Piéu nay co thé giai thich ring cac hop chit hitu co bi loai bo ra khoi
HA khi nung & thoi gian > 2 gio. Tuy nhién, hat HA s€ 16n hon khi nung ¢ thot gian
kéo dai 4 dén 5 gio (100 — 200 nm).

Hinh 3.18. Anh SEM ciia HA thu dwoc tir xwong ca Tra nung & (a) 1 gio,
(b) 2 gio, (c) 3 gio, (d) 4 gio va (e) 5 gio.
Tiép tuc phan tich cAu triic tinh thé cua hat HA qua phan tich XRD. Hinh 3.19

trinh bay phd XRD cua miu xuong cé thd va cac mau HA thu duoc trong diéu kién nung
voi thoi gian khac nhau trong khoang 1 — 5 gio. Két qua cho thay, miu xuong ca thd ¢6
tinh chét vo dinh hinh va khong thay xuat hién peak dic trung ciia HA. Diéu nay co thé
giai thich do phan HA trong xwong cé thd dugc bao boc bai 16p hitu co chiém hon 50%.
Khi nung & 1 gid, lwong hitu co trén bj phan huy dang ké va bat dau xuat hién cac peak
dic trung cua HA tai goc 20 32°, 40° va 50°. Tuy nhién, van con ton tai mot peak rong
dic trung cho dang vo dinh hinh ¢ 45° chimg t6 phan hitu co chua bi phan hity hoan toan.
Céc san phdm duogc nung tir 2 — 5 gid déu cho phd XRD vdi cac peak dic trung ciia HA,
khong con peak ctia phan hitu co. Tuy nhién, cudng do cta cac peak cé su khac nhau giita
san pham nung & 2 gid so véi nung & 3 — 5 gio. Piéu nay 14 do su phan huy cua HA thanh

dang B-HA & trén 2 gio [36].
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Intensity (a.u.)

Hinh 3.19. Phé XRD ciia HA thu dwoc & cac thoi gian nung (2) 1 gid, (b) 2 gio,
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3.6.5. Anh hwéng ciia toc d9 nang nhiét nung dén HA thu nhan.

Téc do6 gia nhiét nung c6 anh hudng 16n dén qua trinh dét chay dé loai bé phan hiru co
trong xuong ca thd. Ngoai ra con anh huong dén hinh thai, kich thudc va cau tric tinh thé ciia
hat HA, d6 xép, kich thudc hat cua san phém HA [42]. Néu tdc do nung l6n s€ lam bay hoi
nudc trén bé mit san phdm HA 16n, tao mang cimg trén bé mét ngin can sy di chuyén nudc
tir bén trong ra bé mét san pham, san pham kho khong déu, anh huéng dén méau sic san pham
HA. Ngoai ra, toc do 16n HA s& bj phan huy chuyén thanh p-HA [35], hiéu sut thu hdi thap,
hat HA c¢6 kich 16n, d6 xdp giam. Do vay can phai xac dinh téc do gia nhiét nung thich hop

dé thu nhén san ph?lm HA ¢6 mau séc, chat luong va hi¢u qua t6t nhit. Anh hudng cua toc do

gia nhiét nung dén mau sic va trang thai HA c4 Tra duoc trinh bay ¢ Bang 3.12.
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Bang 3.12. Anh hwéng cia tée dd gia nhiét nung dén tinh chat san pham HA

Téc d nung Tinh chét caa HA Hiéu suét thu hdi
(°C/phut) Mau sic Trang thai (%)
3 Trang sita Xop, min 57,10* +£ 0,80
5 Trang sita Xop, min 55,60° + 0,74
7 Tring nga X6p, min 55,30 + 0,68
10 Trang nga Xop, min 55,10° + 0,75

Khi nung cac mau HA ¢ cing mot ché d6 nhiét do nung 700°C, thoi gian nung
2 gid véi cac toc d6 do gia nhiét khac nhau 3°C/phut, 5°C/phat, 7°C/phdt va 10°C/phut

s& thu nhan HA c¢6 mau sic, trang thai va hiéu suat thu hdi khac nhau.

O toc do gia nhiét nung 3°C/phat ca mau HA thu nhan tir xwong ¢4 Tra ¢ mau tring
sita. Khi nang tdc d6 gia nhiét nung nung tir 5°C/phit mau HA thu nhan chuyén sang mau
trang nga. Piéu nay 13 duoc giai thich, khi tc do gia nhiét qua 16n (>3°C/phit) s& lam cho
qué trinh mat nudc trong HA xay ra sdu sic, hon nita tc do gia nhiét 16n s& xay ra hién
twong chay bé mat 1am cho san phdm HA c¢6 mau trang nga. V@& trang thai cia HA, tit ca

mau HA déu o trang thi giit nguyén hinh dang ban dau, mau déu c6 do xop, min.

Tir Bang 3.12 ¢6 thé thiy, hiéu sudt thu hdi HA ca Tra s& giam dan tir 57,10 %
con 55,10% khi tang toc d6 gia nhiét nung tir 3°C/phut dén 10°C/phit, sy khac nhau co
y nghia thdng ké (p < 0,05). Hiéu suat thu hoi cia HA ¢ tdc do gia nhiét 3°C/phdt 1a
cao nhat 57,1 %, khi ting tc do gia nhiét 1én 5°C/phat, 7°C/phut va 10°C/phut thi hiéu
suat thu hoi HA giam con 55,10%. Piéu nay duoc giai thich, khi tbc d6 gia nhiét cang
16n thi qué trinh nung sy méat nuéc dién ra cang manh mé lam giam khéi lugng HA va

hiéu suit thu hdi HA giam.

Hinh 3.20. HA ca Tra thu nhan & cac toc d@o gia nhi¢t nung, miu 1 (3°C/phut),

mau 2 (5°C/phut), miu 3 (7°C/pht) va mau 4 (10°C/phut).
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Hinh 3.21 trinh bay hinh thai cia HA qua phan tich SEM ¢ cac toc d6 gia nhiét
nung khac nhau. RS rang rang, HA tit ca cic mau c6 kich thudc trong khoang 30 - 300
nm va c6 do xop cao. Nhung, kich thudc hat HA khong ddng nhat va bi két tu lai khi
nung & téc do gia nhiét nung > 3°C/phit.. Piéu nay c6 thé giai thich rang khi toc do
gia nhiét nung 16n 5, 7 va 10°C/phut thi nudc trong san pham HA chi thoat ra trén bé

mat con bén trong khong thoat ra kip.

¥

Y

“
¢

i |
3 3

ki

0 10.0kV 7.9mm x40.0k SE(M)

Hinh 3.21. Anh SEM ciia HA thu dwgc tir xwong c4 Tra nung & toc d gia nhiét
(a) 3°C/phut, (b) 5°C/phdt, (c) 7°C/phat va (d) 10°C/phat.

(f) L \ e b

Intensity (a.u.)
g

20 30 40 50 60 70
2 theta (degree)

Hinh 3.22. Phé XRD ciia (a) xwong c4 tho va HA thu dwoc & cac toc d gia nhiét

(b) 3°C/phdt, (c) 5°C/phat, (d) 7°C/phut va (e) 10°C/phat
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Hinh 3.22 trinh bay két qua phén tich do ran cau tric tinh thé hat HA bang phd
XRD ctia mau xuong ¢4 thd va cac mau HA thu duoc trong diéu kién nung véi toe do
gia nhiét khac nhau & 3, 5, 7 va 10°C/phit. Két qua cho thiy, mau xuong ca thod c6 tinh
chat vo dinh hinh va khéng thay xuat hién peak dic trung cia HA. Diéu nay c6 thé
giai thich do phan HA trong xuong c4 thd dugc bao boc béi 16p hiru co chiém hon
50%. Khi nung & 3, 5, 7 va 10°C/phut, lugng hitu co trén bi phan huy va déu cho phd
XRD vdi cac peak dic trung cuia HA, khong con peak cta phan hitu co.

Nhue vy, khi xir Iy nhiét bang cdch nung xwong cd Tra thd ¢ diéu kién: nhiét do
700°C, toc dg gia nhiét dén nhiét d¢ nung 3°C/phiit, thoi gian nung 2 gio, san phdam
HA thu nhén tir xuong cd Tra ¢é kich thuée nhé nhdat 50-70nm, dong nhdt va c6 dé
x6p cao do d6 givip cho tém thé chan trdng 20 - 55 ngdy tudi cé thé dé dang hdp thu.

San pham HA chita chii yéu la Ca va P. Pdy la cdc nguyén té da heong quan
trong trong thirc an tém. Trong san pham HA thu nhdn con cé cde nguyén té vi leong nhw Na,
K, Mg, Zn, Al. Cic nguyén t6 vi heong ndy khéng tim thdy trong cdc san pham HA tong hop bang
phuong phdp héa hoc. Hon nita, cdc nguyén t6 Cd, Hg va Pb khong duwoc tim thdy trong mau HA
(thdp hon ngueong phat hién ICP-MS), diéu nay cho thay HA duworc san xudt cé dg tinh khiét cao, rit
an toan va cé nhiéu tiem ndng 1mg dung trong thirc in tom.

Ngodi ra, San pham HA thu dwoc tie nguon tw nhién (xwong cd) va qua xir Iy &
nhiét do cao (700°C) cé dé tuwong thich sinh hoc cao, an toan khi sir dung lam thirc dn
cho tom.

3.6.6. Mot so phan tich va so sanh véi HA tir ngudn khac

San phém HA thu nhan duoc danh gia, do dac vé mau sic, thanh phén hoa hoc,
hinh dang, kich thudc, d6 két tinh, do x6p dé 1am co s¢ dé xuit cac ung dung san
pham HA cho phu hop véi cac linh vuc. Dong thoi, ciing tién hanh so sanh cac két qua
danh gia HA tir xuong ca Tra vdi HA thu nhan tu cac loai xuong ¢4 ré phi, xuong ca
chém, xuong ca ngtr.

Hinh thai, kich thudc hat HA tir xuong céac loai ca Tra, r6 phi, chém, ngur khi
nung & 700°C bang kinh hién vi dién tir quét SEM va kinh hién vi dién tir truyén qua
TM, két qua duoc trinh bay trén Hinh 3.23 & 3.24.

Mau HA thu nhan tir xuong ca chém va cé Tra c6 kich thudc nho nhat 50-70nm
va dé)ng nhét, nhung cac hat HA tir cd Tra c6 su tron 1an cac hat 16n va nhd. HA tr ca
10 phi va xuwong ca ngir dong nhat va kich thude khoang 150nm.
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Hinh 3.23. Anh SEM ciia HA thu dwoe & 700°C tir xwong (a) ca Tra, (b) c4 RO
phi, (c) cA Chém va (d) ca Ngir

100 nm

Hinh 3.24. Anh TEM ciia HA thu dwoc ¢ 700°C tir xwong (a) ca Tra,
(b) ca RO phi, (c) ca Chém va (d) ca ngur.

Tiép tuc phan tich hinh théi, kich thuéc hat HA tir xwong ca Tra khi nung & 700°C
bang kinh hién vi dién tir quét voi do phén giai cao, két qua duoc trinh bay trén Hinh 3.23.
Hat HA ¢6 kich thudc 50 — 70 nm, xdp (Hinh 3.25a & 3.25). M6t vai hat kich thudc 16n 1a
do su tap hop cua rat nhiéu hat kich thuéce nhé. Céu tric nano HA cho tha”iy bé mat vat lidu
tir anh TEM c6 d6 phan giai cao (Hinh 3.25¢). Khoang cach giita cac hat lién ké khoang
0,34 nm, khoang cach nay bang voi khoang cach HA (220) tiéu chuan (Hinh 3.25¢) [30].
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Vung mau nhiéu xa electron dugc trinh bay gom cic vong nhiéu xa dugce Xac

dinh 13, diéu nay cho thiy cac dic diém da tinh thé cia chung (hinh 3.25d).

xwong ca Tra ¢ 700°C véi cac do phong dai khac nhau.

(a)

3

8 |(b)

2

‘@

S |©

E P AN RPN .
d
() A A_WMI\. A P AN, PO
JCPDS-09-0432 l” | | |
] A N || |I [ M I. ||||| Loulbli PERETEN B | T |
10 20 30 40 50 60 70 80

2 theta (degree)
Hinh 3.26. Pho XRD ciia xwong (a) ca Tra, (b) c& R6 phi, (c) cA Chém, (d) ca Ngir
va HA chuan JCPDS-09-0432
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Hinh 3.26 trinh bay pho XRD ciia miu HA thu nhan tir xwong céc loai ca tho:
ca Tra, ca ro phi, ca chdm va ca nglr trong diéu kién nung 700°C, tbc do gia nhiét

3°C/phit, thoi gian nung 2 gio va HA chuan JCPDS-09-0432.

Két qua cho thiy, san phim HA thu nhan tir cac miu xuong cé thd déu cho phd
XRD c6 xuit hién cac peak dic trung ctia HA tai goc 20 32°, 40° va 50°, khdng c6 cac
peak tap va trung voi cac peak HA chuan JCPDS-09-0432. Tuy nhién, cudng do cua

cac peak co sy khac nhau gitra san pham HA céc loai xuong c4 khac nhau.

Bot HA dugc phan tich thanh phan cic nguyén t6 kim loai. Két qua phan tich
thanh phan nguyén t6 va ty 18 phan tir Ca/P cta bot HA tir xuwong ca Tra va cac loai xuong
ca khac dugc trinh bay trong Bang 3.13 & 3.14.

Theo két qua tir Bang 3.14, thanh phan nguyén t6 chinh trong mau HA 14 canxi (khoang
302903 - 356538 (mg/kg)) va phét pho (khoang 165539 - 195900 (mg/kg)), trong tmg HA ca
Tra, c4 chdm. Ngoai ra trong san pham HA thu nhan con c6 cic nguyén t6 natri (4439,30), kali
(963,73), magié (2,03), kém (138,69) va nhom (0,35) (mg/kg). Gia tri trung binh ty I§ phan tir
Ca/P khoang 1,83, ty 1& ndy cao hon so véi ty 1& chuan phan tir Ca/P trong xuong ngudi 1a 1,67.
Su khéc nhau nay ¢6 thé 13 qua trinh nung xuong ca lam pha hity HA dé chuyén thanh canxi oxit
(Ca0) hoic P-tricalcium phosphate (B-TCP; Cag(POy),), két qué 1a 1am ting ty 16 phan tir Ca/P
[28,42,100]. Ham Iwong cac nguyén t6 Mg, Na va K trong cac loai xwong ca va qua trinh nung
xuong ca co thé 1am anh hudng dén ty 1& Ca/P [94]. Hién tuong ndy ciing duoc cong bd boi cac
bao cao trude [43,75,163].

Bang 3.13. Thanh phan nguyén t6 cia HA xwong c4

> Ham 1 Th

Nguon HA am luong Ca/P a&m
Ca P Na K Mg Zn khao

C4 ngir %) 423 173 039 001 022 - 1.89

O . [42]

Ca co (%) 418 175 051 002 040 - 1,84

kiém

Céa song g/100g 37,1 181 0,70 101 055 0,88 1,59 [50]
Braxin

Cé ngir 94 62 071 0,06 002 <0001 1,53
Ca cam Nggéyé” 93 62 066 010 0,15 <0,001 151 [80]
Cangan jmmolg? 94 61 067 004 013 <0001 1,63
Céa song 903 6,3 059 011 0,21 <0,001 1,42
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Ngodi ra, ta c¢6 thé nhin thy trong Bang 3.14, c6 nhiéu vét nguyén t6 duoc tim
thiy trong tit ca cac mau HA, gdbm Na, K, Mg, Zn va Al. Hién tuong nay ciing duoc
tim thiy trong mot s6 HA tir cac loai xwong ca khac duge trinh bay trong bang 3.15.
Sy hién dién cua cac vét kim loai nay trong mau HA co thé anh hudng truc tiép dén
mot s6 phan g sinh hoa lién quan dén qua trinh Trao doi chét trong xuong [25], dic
biét 1a sir dung HA cho qua trinh téi tao xuwong [107]. Thuc té, sy hién dién cua cac ion
Na* va Mg®* c6 thé ting cudng su phat trién cua xwong va rang, trong khi d6 néu thiéu
chung s& 13 nguyén nhan lam xuong dé bi giy v [26]. Diéu rit dic biét 13, & Bang
3.14 cho thiy, cic nguyén t6 cac di mi (Cd), thity ngan (Hg) va chi (Pb) khong duoc
tim thiy trong mau HA (thdp hon ngudng phat hién ICP-MS), diéu ndy cho thiy HA
dugc san xuat c6 do tinh khiét cao, rat an toan va cé nhiéu tiém ning ung dung trong
cac linh vuc thuc phém, y dugc va chan nuoi.

Bang 3.15 trinh bay két qua phéan tich XRF ctia HA tir xwong ca Tra va cac loai
xuong ca khac duoc nung & 700°C trong thoi gian nung 2 gio. Hai Oxit kim loai, CaO
(55,80 Wt.%) va P,0s (35,60 wt.%), ddy la thanh phan chinh dugc tim thiy trong tat ca
cac mau HA, diéu nay hoan toan phu hop vdi két qua phan tich thanh phan kim loai
dugc trinh bay ¢ bang 3.14 va phu thudc vao loai cé khac nhau. Hon nira, ty 1¢ phén
tram OXxit kim loai cua cac nguyén t6 khac nhu Na, Mg, Al va Sr ciing c6 trong tit ca
bot HA. Ty 18 phan tr Ca/P ciia mau HA dugc tinh toan tir két qua XRF khoang 1,80.
Gia tri nay rat phu hop véi két qua phan tich theo ICP-MS da dugc mé ta & trén.

Ham luong nguyén té khoang chinh canxi, phétpho va 6xit ciia ching trong san
pham HA thu hoi tir xwong ca Tra chiém hon 90%, ddy 14 nguon cung cp chat khoang
rat tiém ning dé bo sung vao thirc dn tdm thé chan trang 20 — 55 ngay tudi.

Dién tich bé mat, thé tich 18 va kich thude 16 trung binh cua tat ca mau HA
duoc nung & 700°C trong thoi gian 2 gid, voi tbe do nang nhiét 3°C/phit duoc trinh
bay trong Bang 3.17 va Hinh 3.28. Gi4 tri dién tich bé mit cua san phdm HA thu nhin
tir xwong ca ro phi c6 gi tri 16n nhat (32,38 m%/g™) gan dat dén gia tri cia HA thuong
mai (40,39 m?/g™), trong khi d6, HA thu nhan tir xwong c4 Tra (2,87 m?/g™), cao hon
so v6i HA thu nhén tir xwong ca ngtr (1,65 m%/g™).

Ngoai ra, thanh phan nguyén t6 trong san pham HA tir xuong ca Tra duoc nung
& 700°C trong 2 gid dugc do bang phd XPS (Hinh 3.27). Phé XPS tong cung cip

113



thong tin vé thanh phan cic nguyén tb ¢ trong mau. Trong khi, trang thai oxy hoa ciia
cac nguyén to phat hién duoc trong phd c6 do phén giai cao.

Hinh 3.27a cho thiy sy xut hién cta cac nguyén t6 chinh c6 trong HA goém Ca,
P, O. Nguyén t6 mot dinh nhé C xuét hién do bui hydrocarbon thuong xuét hién trong
phd XPS. Phan trim nguyén tir ciia cic nguyén td 13 25.2% (Ca), 14.9 (P), 59.9 (O).
Ty 1é Ca/P cua san pham HA 13 1,72. Py 1a ty 1¢ kha gan nhu trong ring va xuong
ngudi (1,67). Pho XPS d6 phan giai cao cho thiy nguyén tir Ca va O ton tai dudi dang
hoa tri II (CaO) va P tdn tai & dang hoa tri IV.

4 .
- Name | Atomic (%)
(a) o O1s 59.9 (b) Ca2p,,
Ca2p | 252
P2p | 149
3 3
s s
2 5| 2 Ca2p,,
: g 2
s g 2
& ol &
L T .2 T ¥ T T T T T T
0 200 400 600 800 1000 356 352 348 344
Binding energy (eV) Binding energy (eV)
(c) (d)
P 2p O1s
3 3
s s
2 2
3 [}
[ s
@ 2
£ £
\w
T T T T T T T
140 135 130 540 536 532 528
Binding energy (eV) Binding energy (eV)

Hinh 3.27. (a) Pho XPS téng cua HA va phfi XPS phéan giai cao cta (b) Ca 2p,
(¢c)P2pva(d) O 1s.
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Bang 3.14. Két qua thanh phan nguyén té cia HA tir xwong ca thd

. Ham lwgng (ppm) Ham lwgng (ppb) Ca/P
Nguon HA
Ca P Na K Mg Zn Al Pb Hg Cd As
CaTra 302903 165539  4439,3  963,7 2,03 138,7 0,4 KPH KPH KPH 34,60 1,83
CaROPhi 318928 177182 19044,7 506,04 1,69 1728 - KPH KPH KpH 67250 1,80
CaChém 356538 195900 8640,3 1306,4 1,01 86,3 - KPH KPH KPH 395,46 1,82
CaNgr 321673 176339 6076,8 17052 0,96 110,9 - KPH KPH KPH 194,31 1,82
Bang 3.15. Thanh phan dxit kim loai cia HA tir xwong ca tho.
. Ham lwgng (wt.%)
Nguon HA i
CaO P205 MgO Na,O K,O SrO A|203 SiO, Fe203 CuO Zn0O
CaTra 55,80 35,60 2,13 5,65 0,18 0,08 0,35 0,07 0,08 0,02 0,02
Ca R0 Phi 55,53 31,72 1,72 10,24 0,00 0,11 0,38 0,26 0,00 0,01 0,01
Ca Chém 47,08 30,63 1,28 20,43 0,03 0,18 0,28 0,04 0,00 0,03 0,01
Ca Ngur 56,47 33,59 1,61 7,57 0,13 0,14 0,38 0,00 0,00 0,06 0,02
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Hinh 3.28. P thi hap va giai hap ciia HA thu dwoc tir xwong (a) ca Tra,
(b) ca R6 phi, (c) ca Chém, (d) ca Ngur.
HA tir xwong c4 Tra c6 thé tich 16 xdp cua hat HA (0,020 m*/g). Trong khi, HA
tir xwong c4 rd phi (0,39 m%/g), thdp nhét 1a HA c4 ngir (0,008 m®/g). Kich ¢& 18 x&p
trung binh cta hat HA ¢4 chdm c6 gia tri cao nhét 1a 2,7 nm va HA tir ca Tra, c4 ro
phi, c& ngu c6 gia tri khoang 1,2 nm. Nhu vay, cac gia tri dién tich bé mat, thé tich 15
va kich thudce 15 trung binh ctia HA phu thudc nhiéu vao ngudn nguyén liéu.

Bang 3.16. Dién tich bé mit ciaa HA tir xwong ca Tra va mdt sé loai ca khac

Dién tich bé miit  Thé tich16 x6p  Kich ¢& 156 x0p trung

Nguon HA ) 3 .
(m°/g) (m°/g) binh (nm)
CaTra 2,87 0,020 1,20
Ca R0 Phi 32,38 0,390 1,20
Ca Chém 16,49 0,079 2,70
Ca Ngu 1,65 0,008 1,30
HA thwong mai 40,39 0,07 7,72
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3.7. Pé xuit quy trinh san xuit hydroxyapatite dang nano tir xwong ca Tra

e -

( Phé liéu ¢ tra )

Xay nho - Kich thudc 1 cm
Alcalase
Nhiét 4§ 60°C, ty 1¢ Alcalase/ y
nguyén li¢u 0.4%, pH moi trudng, Thuy phan

ty 1¢ nuéc/nguyén ligu 1/1, ndng
do muoi 2%, thoi gian 9 gio

\

Nhiét do 60°C,
thoi gian 15 phut

Bit hoat enzyme |«

!

Loc

Rira sach

Nhiét do 105°C, say Ly tim

dén khéi lugng *

khong doi _|—> Sy kho
\\
; Dich proteiii

Nhiét do 700°C. toc

dd gia nhiét 3°C/ > Nung
phut, thoi gian 2 gio

Hinh 3.29. So' dd quy trinh thu nhin hydroxyapatite tir phé liéu ca Tra.

Tir két qua nghién ctru cc thong sb thich hop & cac cong doan nhu: tién xir 1y
nguyén liéu va nung thu dugc trong qua trinh thyc hién nghién ctru, dé xuét qui trinh
thu nhan hydroxyapatite kich thuéc nano tir phé liéu ca Tra ¢ qui mo phong thi
nghiém. Qui trinh thu nhan HA duoc trinh bay ¢ so d6 Hinh 3.29. Tir so d6 qui mo
phong thi 12 co so dé tién hanh san xuat thir nghiém & qui mé 16n hon.

Cho mét luong phé lidu c4 Tra xay nho kich thude lem vao bé thiy phan chia
nudc cat voi ty 18 mau/nuéde 1/1, khudy tron déu phé lidu trong 5 phat. Thém vao
enzyme alcalase v6i ham luong 0,4% so voi khéi luong nguyén liéu, khudy tron déu.
Thuc hién qua trinh thy phan & 60°C trong 9 gio. Khi qua trinh thily phan két thuc,
tién hanh bt hoat enzyme & 95°C, thoi gian 15 phit. Sau d6, phan tach riéng phan
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long va phan ran. Phan léng dugc ly tim & 15000 vong/phit dé tach 16p dau phia trén
va dich protein thuy phan & dudi binh thity phan. Phan ran (cha yéu 1a xuong c4) duoc
rira sach 3 lan bang nudc néng va say kho & 105°C dén khdi lwong khong doi, thu
nhan xuong ca tho. Xuong ca thé dugc nung & 700°C trong 10 nung (Dongwan
Scientific Co. A/S. 051245 —7521) véi téc d6 nang nhiét 3°C/phut, trong 2 gid. Sau do
lam mat mau dén nhiét d6 phong, san pham thu nhan dwgc nghién nhoé va danh gia cac
tinh chat.

3.8. Nghién ctru hiéu qua viée thir nghiém bo sung hén hop dich protein thily phan va
hydroxyapatite tir phé li¢u ca Tra vao thirc &in tom thé chin tring 20 — 55 ngay tudi

Trong qué trinh nudi tom thir nghiém, moi truong nudc nudi tom, gdm cac chi
tiéu hoa 1y: nhiét do, pH mai truong, ham lwong oxi hoa tan (DO), P kiém, NO,,
NH," va chi tiéu vi sinh vat: tong sb vi sinh vat hiéu khi, vi khudn vibrio c6 anh huéng
rat 1on dén ty 1¢ sdng, toc do ting trudng va ning suat cla qua trinh nudi tom. Do vay,
cac thong sé6 mdi trudng nudi phai ludn ludn duge theo ddi va kiém soat sao cho cac
ching niam trong khoang thich hop nhat dé méi truong nudi tom khong bi nhiém ban,
tdm khong bi dich bénh, tom sinh truedng va phat trién tot tir lac tha nudi tdbm cho dén
khi két thic qua trinh nudi, dat dugc ty 1€ séng, tde do tdng trudng va nang suat tdom
cao nhat mong mudn. Do d6, khi bd sung hdn hop san pham dich protein va HA tir phé
liéu ca Tra vao thuc dn tom thuong mai dang vién cling phai dugc danh gia anh hudng
ctia thirc an bd sung dén mai truong nudi tdom thyc nghiém
3.8.1. Anh hwéng ciia hn hop bo sung dén cac chi tiéu héa 1y méi trudng nudi

Thu nhan va thuce hién xtr Iy két qué thi nghiém thiy rang, diéu kién méi trudng nudi &
tat ca cac nghiém thitc nam trong khoang thich hop cho su tang trudng va phat trién cia tom thé
chan tring. Két qua do cac thong sb moi truong nudi duoc trinh bay & Bang 3.17.

Cu thé, nhiét d trung binh budi sang va budi chiéu ¢ 05 nghiém thirc thi nghiém
chénh 1éch khong nhiéu, nhiét d6 vao budi sang dao dong tir 29,4°C dén 29,7°C va budi
chiéu tir 30,1°C dén 30,6°C (Bang 3.17). Tom thé chan trang phat trién tét trong moi
truong nhiét do khoang 27 - 31°C [29,53,63]. Nhu vay, véi két qua nhiét d6 do duoc nay
thich hop cho sy phat trién ctia tom thé chan tring. Twong tu, két qua pH do dugc trong
thoi gian thi nghi¢m cua cac nghi¢m thirc dao dong nhe, budi sang tur 7,55 dén 8,05 va

budi chiéu tir 7,75 dén 8,15. Theo cac cong bd trude day [5,29,101] cho rang pH thich
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hop cho sinh truéng ctia tom tir 7,5 - 8,5 va véi két qua pH do dugc déu nam trong gidi
han cho phat trién cua tdm thé chan tring nuéi thir nghiém.

Ham luong DO trong tat ca céc nghiém thuc, & tat ca céc giai doan nudi thu
nghiém tdm 5,5 mg/L. Ham Iuong DO thich hop cho tdm thé chan tring 16n hon 5 mg/L
[47]. Két qua ham luong DO thu duoc ciing pht hop cho méi truong nudi tom.

Tuong tu, d6 kiém thich hop cho ting trudng va phat trién cua tom thé chan tring
14 tir 100-120 mgCaCO4/L [16]. Véi két qua do duoc do kiém trong thoi gian thi nghiém
dao dong tir 103,3 mgCaCO4/L dén 105,8 mgCaCOy/L phu hop cho tom phat trién tét.

Trong tit ca cac nghiém thirc, & tit ca cac giai doan nudi thir nghiém tém, ham
lwong NO, ™ trung binh & cac nghiém thirc dao dong tir 0,30 mg/L dén 0,55 mg/L (Bang
3.16), nghiém thirc khong bo sung hdn hop dich protein va HA c¢6 ham lugng nitrite cao
nhéat 0,55 mg/L va thip nhat & nghiém thirc bd sung hdn hop dich protein va HA 14 0,40
mg/L. Trong khi d6, ham luong NO, < 1 mg/L nam trong khoang thich hop cho sy phat
trién cho tdm thé chén tring [146].

Tir cac két qua thu dugc o trén nhan thay: cac yéu té hoa 1y méi trudng nudc
nudi tém déu nam trong khoang thich hop cho sy phét trién cua tom thé chan trang
giai doan 20 — 55 ngay tudi voi viéc bd sung hdn hop FPH va HA tir phé lidu c4 Tra
vao thire an khong 1am thay d6i chat luong nudc nudi tom.

Bang 3.17. Cac chi tiéu mdi trwong caa cac nghiém thic nudi tom

H6n hop FPH va HA bo sung vio thirc in tdm (%)

Chi tiéu
0 1 3 5 7

Nhiét  Séng 29,5 29,5 29,4 29,7 29,6
do (°C) Chiéu 30,1 30,5 30,6 30,6 30,5
H Séang 7,55 7,75 7,75 8,05 8,00
g Chiéu 7,75 7,75 7,95 8,15 8,05
(DO) (mg/L) 5,5 5,5 55 5,5 5,5

P kiém

103,3+0,85 1052+0,92 1058+1,17 1055+1,09 107,5+1,22
(mgCaCOs/L)

NO, (mg/L) 055+0,09 042+004 032+006 0,30+0,07 0,32+0,09
NH," (mg/L) 0,23+0,0/ 033+005 0,27+005 031+0,04 0,29+0,04

Nhue viy, viéc bé sung héon hop dich protein va HA khong dnh hwong ddng ké

dén cac tinh chat hoa — ly cua moi truong nwdc nudi tom.
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3.8.2. Anh huéng ciia hdn hop béd sung dén cac chi tiéu vi sinh vit méi trudong
nuéc nudi tom
3.8.2.1. Tong s6 vi khuén

Két qua 14y mAu va phan tich tong s6 vi khuan trong méi trudng nudi thir nghiém
tdm thé chén trang ctia cic nghiém thirc duoc trinh bay & bang 3.18. Mat do tong vi khuan
gifta cac nghiém thirc trong qua trinh nudi thir nghiém c6 sy bién dong ¢ timg giai doan
nudi tom va c6 sy khac biét c6 ¥ nghia thong ké.

Sau 8 ngay nudi dudng tom (tdm 20 ngay tudi), mat d6 tong vi khudn khac biét khong
¢6 ¥ nghia théng ké (p > 0,05) va nim trong khoang 4,0 — 4,8 x 10° CFU/mL (Bang 3.17). Bén
ngay nudi tom thir 15 (t6m 27 ngdy tudi), mat do tong vi khudn & nghiém thirc 1 16n nhat khac
biét c6 ¥ nghia thong k& (p < 0,05) so voi 4 nghiém thiic con lai, mat do tong vi khuan &
nghiém thirc 5 nho nhat khac biét khong co v nghia thong ké (p > 0,05) so v6i nghiém thic 4
nhung khac biét ¢6 ¥ nghia thong ké (p < 0,05) so v6i nghiém thirc 1,2,3. Két qua phan tich
tong vi khudn sau 22 ngdy nudi (tom 34 ngay tudi), cho thiy nghiém thirc 1 c6 mat s vi khuan
16n nhét khac biét c6 y nghia thong ké (p < 0,05) so véi cac nghiém thirc con lai. Tuy nhién, khi
nudi thir nghiém t6m dén ngay thir 36 (tom 48 ngay tudi) thi mat do tong vi khuan & 5 nghiém
thirc tang 1én o rét trong khoang 41,3 — 43,8 X 10° CFU/mL. Trong nudce sach, mat do vi khuan
tong nho hon 10° CFU/mL, néu mat do tong vi khuan vuot 10" CFU/mL s& ¢6 hai cho tom
nudi [31]. Nhu vdy, mét do vi khudn tong ctia ca 5 nghiém thirc déu ndm trong khoang thich
hop cho tom thé chén tring giai doan 20 —55 ngay tudi phat trién. Khi tiép tuc nudi thir nghiém
tom dén ngay thir 43 (t6m 55 ngay tudi) thi mat do tong vi khuan & 5 nghiém thirc giam xudng
10 1ét trong khoang 8,1 — 9,5 x 10° CFU/mL

Biang 3.18. Mat d$ tong vi khuan trong mdi truwong nwéc & cac nghiém thic

(CFU/mL) Pon vi tinh: 10° CFU/mL
Giai Mat do tong vi khuan (CFU/mL)
doan
: 1 3 5 7
(ngay)

20 48+034 45°+023 43*+031 40°+028 4,0°+027
27 12,9°+154  7,6°+0,74 7,2°+0,87 6,4° + 0,63 6,6° + 0,88
34 144*+1,81 96°+131 85"+ 1,11 7,6°+1,08 7,8°+1,12
41 255°+243 237 +228 214*+203 20,7°+2,32 205" +238
48 42,0°+395 438°+334 423*+355 411*+326 41,3%+298
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55 95°+094 8,9°+0,79 8,3+ 0,86 8,0° + 0,93 8,1° + 0,98

Ghi chii: cac gid tri o hang ngang c6 ky hiéu chir khac nhau thi khac nhau co y
nghia thong ké p < 0,05.
3.8.2.2. Tong s6 vi khuan vibrio

Két qua lay mAu va phan tich tong s6 vi khuén vibrio trong méi truedng nudi thir nghiém
tdm thé chan tring cua cac nghiém thirc duoc trinh by & bang 3.19. Mét do tong vi khuan
vibrio gitra cac nghiém thirc trong qua trinh nuéi thir nghiém c6 sy bién dong va c6 sy khac biét
¢6 ¥ nghia théng ké & cac giai doan nudi tom

Sau khi nuéi tm thir nghiém 8 ngay (tdm 20 ngay tudi), nghiém thirc 1 c6 mét do
Vibrio cao nhét 0,14 x 10* CFU/mL va khac biét c6 y nghia thng ké (p < 0,05) so véi nghiém
thc 3, 4, 5, nhung khong khéc biét véi nghiém thirc 2. Sau 15 ngay nudi (t6m 27 ngay tudi),
mét do vi khuan vibrio giira cac nghiém thtc 1, 2, 3 khéc biét co y nghia thong ké (p < 0,05),
cao nhit & nghiém thirc 1 véi mét do 0,58 x 10° CFU/mL, nhung khéng khac biét gitta nghiém
thirc 4 va 5. Khi nuoi thir nghiém t6m dén ngay thir 36 (PL-48) thi mat do tong vi khuan vibrio
& 5 nghiém thirc ting 1én 13 rét trong khoang 2,57 — 3,81 x 10* CFU/mL va chiém ty 1& 6,3 —
9,1 % so voi tong s6 vi khuan trong méi truong nudi tom.

Bang 3.19. Mat d¢ tong vi khuan vibrio trong méi trudng nuwéc cac nghiém thirc

(CFU/mL) Pon vi tinh: 10° CFU/mL
Giai doan Mat d6 vi khuan vibrio (CFU/mL)
tom 1 3 5 7
(ngay)
20 0,14°+0,04 0,12°+0,04 0,08°+0,01 0,06°+0,01 0,06 + 0,01
27 0,58%+0,06 046°+0,05 0.35°+0,04 0,33°+0,03  0,32°+0,03
34 0,72°+0,08 057°+0,06 043°+0,06 0,39°+0,05 0,39+ 0,05
41 274+028 217°+0,19 186°+015 1,62°9+0,15 1,76°°®+0,21
48 3812+042 283°+031 278°+029 257°+0,31 2.64°+0,19
55 0,12°+0,02 0,12°+0,03 0,10°+0,01 0,09°+0,01  0,09°+ 0,01

Ghi chu: cac gia tri 6 hang ngang co ky hiéu chir khac nhau thi khac nhau co y nghia

thong ké p < 0,05.

Két qua phén tich ¢ 1an cubi thi nghiém (t0m 55 ngay tudi) cho thiy nghiém thirc 4 va
nghiém thirc 5 ¢6 mat do vibrio thip nhét 13 0,09 x 10* CFU/mL, khac biét c6 ¥ nghia théng ké
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(p < 0,05) so v6i nghiém thirc 1, 2 (Bang 3.19). Mat do vi khuén Vibrio nhé hon 6,5 x 10°
CFU/ml trong mdi truong nudi chua gy anh huéng dén tom nuéi [12].

Véi cic két qua thu dieoc nhue trén cé thé thdy, hon hop dich protein thiy phén va
hydroxyapatite tir phé liéu cd Tra bé sung vdo thikc dn tom thé chan tring 20 — 55 ngay tuoi
khéng dnh huong déng ké dén mdt vi sinh vit gdy bénh trong méi truong mede nudi tom, nudc
nudi tém khéng bi 6 nhiém, tém khéng bi dich bénh trong qua trinh nudi thut nghiém.

3.8.3. Anh huéng ciia hdn hop bo sung dén téc dd ting truwéng cia tom

Dé danh gia téc do ting trudng tom trong thoi gian nudi thir nghiém, tién hanh
thu ngiu nhién 20 mau tém (20 c4 thé tém), do chiéu dai tong & cac giai doan 12 ngay
tudi bang kinh hién vi ¢ trac vi thi kinh. P6i v6i tom cac giai doan 20 — 55 ngay tudi
do chiéu dai tong va khéi luong than tom bang thudc do c6 thang do 0,Imm va can
tiéu 1i vi do chinh xac 1 mg. Két qua thi nghiém l1a két qua gia tri trung binh cia 20
mau tom danh gia.
3.8.3.1. Sur tiing truomg vé khoi lwong ciia tom thé chan tring (g)

Két qua téc do ting trudong cia tom theo khoi luong tom ting 1én cia cac ty 16
b6 sung hdn hop FPH va HA vao thirc dn tom dugc trinh bay ¢ Bang 3.20.

Sau 2 tuan nudi thir nghiém, ¢ giai doan tdm thé chan tring tir 12 — 27 ngay
tuoi, khoi lwong tom ting 1én hang tuan ciia 5 nghiém thirc khac biét khong cé y nghia
théng ké (p > 0,05), khéi luong ting 1én tir 0,24 g/tudn dén 0,44 g/tuan. O céac giai
doan tom tir 34 — 55 ngay tudi sy ting truong khoi luong tdm nhanh hon va ting déu ¢
5 nghiém thtc nhung khac biét khong c6 ¥ nghia thdng ké (p > 0,05), khdi luong ting
1én tir 0,82 g/tuan dén 1,20 g/tuan tuong tmg. Khéi luong tom ting 1én hang tuan ciing
phtt hop véi cac cong bd trude day [29,34,101,146].

Tuy nhién mot diéu tha vi 13, khdi luong tom ting 1én & nghiém thir 4 (5% hdn
hop dich protein thity phan va HA) nhanh hon, khic biét c6 ¥ nghia théng ké (p <
0,05) so v6i cac nghiém thir 1, 2, 3 (dd thi hinh 3.28).

Nhin chung, dich protein thily phan v&i mach ngan va khoi lugng phan tir nho,
axit amin cao, s& thiic ddy su hdp thu dinh dudng tét [73]. Nghién ciru trude ddy cho
thay tdm L. vannamei c6 hé suat tiéu hoa, hp thu axit amin thiét yéu va niang lugng
cao hon tir san pham dich protein thiy phan cia phu pham gia cam, thiic day tom ting
truong cia tom [147]. T6M L. vannamei ciing c6 hé suét tiéu hoa, hap thu axit amin
thiét yéu va niang luong cao hon tir san pham dich protein thay phan cta phé liéu ca
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Tra. Hiéu suat tiéu hoa, hap thu axit amin thiét yéu cao hon tir dich protein thiy phan
c6 thé 13 nhén td can thiét dé nang cao su ting khdi luong cua tdm L. vannamei [147].
Diéu nay ciing khuyén cdo cho viéc thir nghiém bd sung hdn hop FPH va HA dé can
bang axit amin hoidc cac thanh phan khac trong thirc an, 1am cho tdm L. vannamei phat

trién nhanh hon [91].
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Hinh 3.28. Po thi ting truwéng ciia tom thé chin tring theo khoi lwong tdom cia 5
nghiém thirc Nubi tOm
3.8.3.2. Sur ting trudng vé chiéu dai tom thé chan tring (mm)
O mot yéu t ting truong khéc 1a chiéu dai cta tom. Két qua chiéu dai tom cia
c4c ty 1é bo sung hdn hop FPH va HA vao thirc dn tom dugc trinh bay ¢ Bang 3.20.
Trong giai doan 02 tuan nudi thir nghiém tom thé chan tring tir 12 — 27 ngay
tudi, chiéu dai téng cta tom & 5 nghiém thirc khac biét khong c6 ¥ nghia thong ké (p >
0,05), chiéu dai 1a 16,85 mm; 39,50 mm va 55,10 mm twong tng, diéu nay ciing phu
hop voi su ting truong vé khdi luong tom. O céac giai doan nay, su ting truong chidu
dai twong d6i dong déu ¢ 5 nghiém thic, chiéu dai tong cta tom 13 tir 16,85 mm dén
39,10; 39,20; 39,45; 39,50 mm va 52,35; 52,80; 54,50; 55,10 mm tuong Ung. Xu
huéng ting truong chiéu dai cia tom nay ciling di dugc cong bd [19]. Tiép d6 chiéu
dai tong cua tom ting trudng nhanh hon & giai doan tdm 34 ngay toi, tuy nhién chiéu

dai tong clia tom & nghiém thirc nay khac biét khong co ¥ nghia thong ké (p > 0,05),
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chiéu dai téng cta tom 1a 69,20; 69,90; 70,75, 71,65 va 71,65 mm tuong tmg. Sau do
chiéu dai téng cua tém ting trudong chim lai & giai doan 41 — 55 ngay tudi & céc
nghiém thirc 1, 2, 3 nhung van tang truéng nhanh & nghiém thirc 4, chidu dai tong cia
tom la 79,75; 80,25; 80,95; 82,80; 81,50 mm va 97,28; 98,30; 98,22; 104,65; 102,18
mm tuong tmg (d0 thi hinh 3.29).
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Hinh 3.29. P6 thi ting truéng tom thé chin tring theo chiéu dai tom 5 nghiém thic.

Giai doan tom tir 12 — 34 ngay tudi, tong chiéu dai tom 16n nhéat & nghiém thic
4 va khac biét khong c6 y nghia théng ké (p > 0,05) so vdi voi cac nghiém thac 1, 2, 3,
5. Nhung dén giai doan tom tir 41 — 55 ngay tudi, tong chiéu dai tom 16n nhét ciing 13
nghiém thuc 4, chiéu dai 1a 82,80 mm va 104,65 mm tuong ung va khac biét c6 y
nghia théng ké (p < 0,05) so v&i véi cac nghiém thirc 1, 2, 3 nhung khéc biét khong co
¥ nghia théng ké (p > 0,05) so v&i voi cac nghiém thirc 5. Su khac biét vé chiéu dai
tong cta tom & nghiém thirc 4 ciing pht hop véi sy khac biét vé khéi luong tom ting
1én hang tuan ctia nghiém thir 4 so voi cac nghiém thir 1, 2, 3, 5.

Két qua cua nghién ctru ndy twong tu véi cac nghién ctru da duoc cong b trude
day. Chiéu dai trung binh cia tém 15 ngay tudi uong theo quy trinh thay nudc duoc

cong bd bai [17]1a 11,1 mm va [5] 1a 12 mm.
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Hinh 3.30. T6m thé chén tring 27 ngay tudi ciia 5 nghiém thirc (a) NT1, (b) NT2,

(©) NT3, (d) NT4 va (e) NT5.
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Hinh 3.31. Tém thé chan tring ciia nghiém thirc 4 & cac giai doan (a) 20 ngay

tudi, (b) 27 ngay tudi, (c) 34 ngay tudi, (d) 41 ngay tudi va (e) 55 ngay tudi.
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Bang 3.20. Khéi lwong va chiéu dai tdm & cac giai doan nudi thir nghiém

Giai Hon hop FPH va HA b6 sung vao thirc dn tom (%)

doan Khoi lrgng than tém (g) Chiéu dai than tdm (mm)

(ngay) 0 1 3 5 7 0 1 3 5 7
12 0,19 + 0,001 16,85 + 0,60
20 0,28%+0,02 0,28%+ 0,02 0,29% + 0,02 0,29% + 0,02 0,29 + 0,02 39,10°+ 0,60 39,20+ 0,43 39,45 + 0,41 39,50+ 0,42 39,50 + 0,40
27 070°+008 071°+007 073°+007 077°+005 075°+006 5235°+057 5280°£071 5450+095 5510°+090 54,10™£0,92
34 148007 152°+007 156+008 164°+005 161°+005 6920°*085 69,90°+038 70975°4+053 71,65°+053 70,65 +0,52
41 227°+013 230°+012 234°+007 255°+005 232°+006 7975°+08L 8025"+068 goostc+041 8280°°+0,57 81,50°+051
48  340°+025 344°+016 351°+015 394°+011 382+011 8925°+087 89,60°+086 gpo5i+084  9365°+055  92,15°+0,62
55  415°+018 4,32°%015 472°+015 507°+019 496°+021 97.28°£089 9830°+086 ggrp*+0gg 104,65°+065 102,18°+0,68

Ghi chii: cdc gid tri 6 hang ngang c6 ky hiéu khdc nhau thi khac nhau cé y nghia thong ké (p < 0,05)
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3.8.3.3. Anh huwéng ciia hdn hop FPH va HA b6 sung vao thirc dn tdm dén ty 1¢
sOng va ning suit clia tdm 55 ngay tudi

Két qua ty 1¢ séng va nang sut clia tom sau khi két thiic thi nghiém 55 ngay
nudi tdm dugc trinh bay ¢ Bang 3.21.

Bang 3.21. Ty 1é sng va ning suit caa tdm 55 ngay tudi & cac nghiém thirc

Chi Hén hop FPH va HA bo sung vao thire iin tom (%)

tieu 0 1 3 5 7

Ty 18

sbng 98,30°+ 0,96 98,40°+0,79 97,50°+0,60 97,30°+0,72 96,50% + 0,96
(%)

Nang

suAt  245°+006 270°+011 295°+010 3,55°+0,08  3,50°+0,08

Ghi chu: cdc gid tri o hang ngang co ky hiéu chit khac nhau thi khac nhau co y

nghia thong ké (p < 0,05).

Thuc hién xtr 1y thong ké két qua thu dugc cho thiy ty 1& sdng cua tbm giai
doan 55 ngay tudi ¢ nghiém thirc 2 cao nhat (98,36%) ké dén 1a nghiém thic 1
(98,33%), nghiém thuc 3,4,5 co ty 1& sdng gin bang nhau ~ 97,00%, su khac biét
khong c6 y nghia thong ké (p > 0,05). Két qua ty 18 séng cta tom thé chan tring ciing
duoc cong bd, ty 18 sdng cua tom 34 — 35 ngay tudi 1a 98,1 + 2.9 % voi mat do tha
nudi 1760 con/m® [34], ty 1¢ séng cta tdm 81 ngay tudi 1a 86,25 % voi mat do tha nudi
37,5 con/m® [29]. Tir cac két qua trén thiy rang, ty 1& séng cua tdm thé chan tring 55
ngay tudi & cac nghiém thirc thi nhiém déu cao hon két qua nghién ctru [29] nhung
thip hon so vé&i két qua cua [34]. Dicu nay c6 thé luan giai do thoi gian thi nghiém
khac nhau, ngoai ra do mat d6 nudi tha giéng post khac nhau.

Ning sudt cia tom 55 ngdy tudi cao nhit 1a & nghiém thtrc 4 (3,52 kg/m?), khéc
biét c6 y nghia thong ké (p < 0,05) so v6i nghiém thuc 1,2,3, nhung khac biét khong
c6 ¥ nghia théng ké (p > 0,05) so v&i nghiém thirc 5 (3,47 kg/m?). Nang sut cta tom
55 ngay tudi thip nhat ¢ nghiém thac 1 (2,45 kg/mz). Két qua trén cho thdy, céac
nghiém thirc bd sung hdn hop dich protein thuy phan va HA 5% trong qua trinh nudi
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thir nghiém tom thé chan trang cho ning suat va ty 1é séng cao hon so v&i nghiém thirc
khong bd sung. Didu nay cho thay, khi bd sung hdn hop dich protein thiy phan va HA
v6i cac ty 1& khac nhau & cac thoi diém khac nhau s& anh huong dén ning suat cia
t6m. C6 thé 1a do hdn hop dich protein thiy phan va HA bd sung trong thirc dn phu
hop cho sy phat trién ctia tom va trong thoi gian bd sung ngan it lam cho méi trudng
nudi din dén ning suit clia cac nghiém thirc nay cao hon so v6i nghiém thirc khong bd
sung hon hop.

Nhur vdy, hon hop dich protein thity phdn va hydroxyapatite thu nhdn tir phé
liéu cd Tra khi b6 sung véi lwong 5% vdo thirc an cho tom thé chan trdng giai doan 20
— 55 ngay tudi thi cdc chi tiéu héa-1y ciia méi truong nudi khéng bi dnh hwéng, tong
6 vi khudn hiéu khi va vi khudn vibrio trong méi truong nuée ¢ mirc kiém sodt, tém
khéng c6 ddu hiéu bi dich bénh. Tém tang trudng khoi lwong than tém 0,97g va chiéu
dai 7,37 mm so véi tém nudi khéng bé sung.
3.8.3.4. Panh gia chat lwgng tdém nudi 55 ngay tudi

Pénh gia chat luong vo tom thé 55 ngay tudi 1a rat quan trong sau khi thu hoach
tom, nham phan hang chat lugng nguyén liéu tom, dong thoi cling nham lwya chon
dung cuy chira, phuong phap van chuyén thich hop, khong 1am dap nat, anh huéng dén
chét luong tom.

Sau khi gay sbc tom 55 ngdy tudi bang formol sau 30 phit cho 100 con tdm 55
ngdy tudi thu mau ngau nhién tat ca cac nghiém thirc déu co ty 16 tom song dat 100%, tom
khoe manh, c6 chét luong tdt. két qua nay phu hop véi tiéu chuan qudc gia vé chit luong
t6m [22]. Ngoai ra, két qua danh gia do ran va cau triic hinh dang bé mit vo tom 55 ngay
tudi duge xac dinh bang nhiéu xa tia X (XRD) va bang kinh hién vi dién tir (SEM). Két
qua thu dugc nhu sau:

a. Do rin clu tric vé tom

Anh hudng cta chat bd sung dugc danh gia boi hinh thai va ciu trac bé mit
khéc nhau cia vo tom c6 bo sung va khong bo sung hdn hop dich FPH va HA. Hinh
3.32 cho thdy anh SEM ctia v6 tom van con ton tai thit tdm & ca nghiém thirc khong bd
sung (Nghiém thirc 1) va nghiém thitc ¢6 bd sung (Nghiém thac 4). Hinh thai bé mat
ciia ca 2 mau vo tom & cac do phong dai khac nhau van con sy hién dién cua cac 16p
polyme v dinh hinh (chitin va protein) va cac hat khoang. Tuy nhién, c6 nhiéu hat
khoéng hon dugc nhin thay 1 rang trong mau vé tdm & nghiém thie 4 (Hinh. 3.32¢ va
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3.32d). Hién tuong nay co thé 1a do co sy gbp mit ciia cac hat khoang tir nguén HA
duge bd sung vao thirc dn tom & nghiém thirc 4 ma duge xem nhu 13 ngudn canxi dé
hinh thanh khoang trong vo tom. Su khac nhau vé cu tricc vo tom ciing duoc nhin
thiy qua danh gia bang nhiéu xa tia X, XRD.
b. Céu triic bé mit, hinh dang va kich thuéc vé tom

Phd XRD cua vo tdm thu nhan tir nghiém thirc 1 va nghiém thirc 4 duogc biéu dién
& hinh 3.33. Ca 2 miu cho thiy co sy xuat hién cia mot peak cao & goc 26 20°, peak nay
la do c6 su hién dién ctia mang tinh thé chitin trong vé tom. Bén canh do, c6 mot peak dac
trung xudt hién & goc 20 ~ 30° trong vo tdm & nghiém thirc 4, diéu nay 1a do c¢6 sy hién
dién ctia mot ham lwong 16n CaCOj3 trong vo tom [52]. Piéu nay ciing duoc tim thiy phu

hop véi két qua SEM.

Hinh 3.32. Anh SEM véi d9 phéng dai khac nhau ciia v6 tom thé chan tring post
55 (a,b) nghiém thire 1, (c,d) nghiém thirc 4.
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Hinh 3.33. Pho XRD ciia v6 tdom 55 (a) nghiém thirc 1, (b) nghiém thirc 4.
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3.9. Pé xuit qui trinh nudi tom thé chén tring 20 — 55 ngay tudi c6 bd sung hén

hop dich FPH va HA tir phé li¢u ca Tra.

- Cai tao ao
( Chuin bi ao nuoi >17 - Lay va xur Iy nudei

- Thiét ké syc khi

Hon hop dich A
protein thay phan va ( Chon giong >—> Tha giong
Hydroxyapatite
v - Cho tom dn
Loooa i = - Quan Iy moi truong
4<Pl101 tron thirc an)—o Cham séc va quan 1y e qo(?luc‘)i ? ®

A

- Quan Iy strc khoe tom

Thic dn tom
cong nghi¢p

\ 4
Thu hoach

Tom the
wrong phan

Hinh 3.34. Qui trinh nudi tdm thé chan tring 20 — 55 ngay tudi ¢é bo sung hdn
hop dich FPH va HA tir phé lidu ca Tra
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KET LUAN VA KIEN NGHI

Két ludn
Tur cac két qua nghién ctru cua Luan an, xin rat ra mot s6 két luan nhu sau:
1. Xay dung duoc qui trinh thu dich protein thiy phan tir phé lidu ca Tra bing enzyme
Alcalase va Lipase. Giai doan 1, thity phan bang enzyme alcalase voi: ty 18 nuc/nguyén
liéu 1:1, néng d6 mudi 2%, ham lwong Alcalase 0,4% so voi khdi lwong nguyén liéu, nhiét
d6 60°C, thoi gian 9 gid. Giai doan 2, thily phin bang enzyme lipase voi: ty 18
Lipase/nguyén liéu 0,03%, nhiét d6 60°C, thoi gian 2 gid. Dich protein thity phan c6 DH
35%, MW < 1000 Da, dam tong 33,2%, lipit tong 1,93%, dam axit amin 420,16 mg/g
protein.
2. Xay dung thanh cong qui trinh thu nhan HA tir xwong c4 Tra bang phuong phép xir 1y
nhiét ¢ nhiét do 700°C, téc do gia nhiét 3°C/phit, thoi gian 2 gio. Hydroxyapatite ¢6 kich
thude 50 — 70 nm, ty 16 Ca/P 1,83, dién tich bé mat 2,87 m?/g, thé tich 15 xp 0,02 m*/g,
kich thudc 16 xp trung binh 1,2 nm) va ham luong kim loai nang (Pb, Hg, Cd) khong
phat hién.
3. Budc dau bo sung 5 % hdn hop dich protein thiy phan va hydroxyapatite (b6 sung HA
v6i nong do 50 ppm vao dich protein thiy phan) vao thirc an vién da lam tang truong khoi
luong than tdm 0,97g va chiéu dai 7,37 mm cho tom thé chan trang giai doan 20 — 55 ngay
tudi so v6i tom nudi khong bd sung. Hn hop dich bo sung khong lam anh hudng dén moi
truong nude nudi tom.

Kién nghi
1. Cén c6 cac nghién ctru, danh gia, diéu chinh phu hop cac thong sd qua trinh va

tinh toan hiéu qua kinh té trude khi trién khai ¢ quy mé 16n.

2. Can danh gia vé vai trd ciia cac thong sd cong nghé, cac tinh chat k¥ thuat cua

dich protein thiy phan va hydroxyapatite dén sy sinh trudng, phat trién cia tom.
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PHU LUC 1 - PHU LUC CAC PHUONG PHAP PHAN TICH

Phu luc 1.1. Xéac dinh ham lwong am trong nguyén lidu va trong san pham. .. ..
Phu luc 1.2. X4c dinh ham luong khoang trong nguyén liéu va trong san pham
Phu luc 1.3. Xac dinh ham luong lipit theo phuwong phap Floch...................
Phu luc 1.4. Xac dinh chi sb peroxide trong AU thO. ..o,
Phu luc 1.5. Xéc dinh tong vi sinh vat hiéu khi ......................cooi,

Phu luc 1.6. X4c dinh d6 thity phan bang phuong phap DNFB.............c...uvvinnee.



Phu luc 1.1. Xac dinh ham lweng Am trong nguyén liéu va trong san pham
Nguyén ly:

Ham luong am trong phé liéu ca va san pham thu nhan dugc xac dinh bang
phuong phép can trong luong, theo d6 miu duoc sdy & 105°C dén trong luong khong
d6i, sir dung s6 liéu chénh léch vé khdi luong trudc va sau say dé tinh ham luong am
clia mau.

Tién hanh:

Can 3 — 5 g mau vao cdc sdy sau d6 siy & 105°C dén khi khdi luong coe siy +

mAu giita 2 1an can khong thay d6i. Ham luong 4m duogc tinh theo cong thirc:

M(%) = %xwo (1)

Trong do:

M: Ham luong am cta mau, Wy: Khoi lugng cdc say.

W,: Khéi luong cbc + mau trude khi siy.

W,: Khéi lugng cbe + mau sau khi say.

Phu luc 1.2. Xac dinh ham lwgng khosng trong nguyén liéu va trong san pham
Nguyén ly:

Ham luong khoang trong mau phé liéu ca va trong san pham thu nhan duoc xac
dinh bang phuong phap nung & 650°C, theo d6 mau sau khi siy duoc nung & 650°C
trong 24h, st dung sb liéu chénh léch vé khbi luong trude va sau nung dé suy ra ham
lugng khoang ciia mau.

Tién hanh:

Sau khi xac dinh ham luong am, coc mau tiép tuc duoc nung & 650°C trong

24h, miu sau nung dugc 1am ngudi trong binh hit am va can dé xac dinh khéi luong

W,. Ham luong khoang dugc xac dinh theo cong thure sau:

A(%) = 215100 2)

Wy —Wy
Trong do:

A: Ham lugng khodng ctia mau, W1: Khéi luong coc say.
W,: Khoi lugng cdc + mau trude khi séy.

W,: Khéi lwong coc + mau sau khi nung.



Phu luc 1.3. Xac dinh ham lwgng lipit theo phwong phap Folch
Nguyén ly:

Dung hdn hgp dung méi Chloroform: Methanol véi ti 1¢ 2:1 dé hoa tan tat ca
chét béo trong mau, tach 16p va chiét qua phidu loc nhiéu 1an. Sau khi lam bay hoi hét
dung méi, can chat béo con lai va tinh ra ham luong lipit trong 100g mau.

Tién hanh:
Tach lipit tir méu:

Can 1g mau vao 6ng thay tinh vial. Cho thém 600 mL nudc cit, 5SmL Methanol,
10mL Chloroform va 200 pl BHT. Ngam mau trong dung méi khoang 10 phut. Dong
hoa mAu bang may trong 1 phat. P6 vao ong xilanh c¢6 16t tim gidy loc GF/C & dudi
day cho dich mau chay xudng hét hoan toan. Cho thém SmL Methanol va 10mL
Chloroform vao vial va ddng héa miu trong 20 gidy. D6 dung dich nay vao xilanh cho
mau duge loc hét hoan toan. Cho thém 7,5mL NaCl 0,9% vao phéu chiét chua dich
mau. Pao tron nguoc phéu chiét nhiéu lan va giit & 5°C/4h dé dich mAu phan chia
thanh 2 16p.

Chiét rit dung dich lipit:

Tach 16p dudi (chta lipit hoa tan trong dung moi) cho chay vao phéu chiét thé
tich 50mL. Loai bo 16p dich phia trén. Xac dinh thé tich chiét ¢ trén (Vdm). Cho thém
5mL CH3OH 50% vao mdi mau trong phéu chiét 100mL. Pao tron nguoc phéu chiét
nhiéu 1an. Cho phén chia tach thanh 2 16p va lang qua dém ¢ 5°C.

Dinh lugng lipit:

L6p dudi duoc rat chay xudng binh cau 100mL. Cé quay chan khong lam bay
hoi dung méi trong binh cau & 37°C dén khi con lai thé tich khoang ImL. Hoa tan miu
lai ngay lap tic bang mot luong thé tich nho Chloroform (chi cho phép tiép xuc rat
nho luong mau di lam kho voi khong khi). Chuyén miu qua binh dinh mirc SmlL,
trang rira binh ciu nhiéu lan va dinh mtc bang Chloroform vira di SmL. Sau khi xtr Iy
xong, dung dich nay dugc mang di xac dinh ham luong lipit tong. Dung dich nay c6
thé luu giit trong ti dong —20°C.

Xdc dinh ham lwong lipit tong:

Lay chinh xac 2mL dung dich mau da xu 1y, cho vao mot dng thuy tinh c6 nap
4mL d3 duoc sdy chan khong va can voi luong khéng d6i. Lam kho bang khi nito.
Cho vio tii sdy chan khong dén khéi lwong khong doi, ap suat 65-70 psi trong 1 gio.
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Tinh két qui:
Lipit tong s6 (%) tinh theo cong thirc:

m_mgy)*xV
XL(%)=( ;1*7‘3)*11‘”” 100
m

Trong do:

X.: Ham luong lipit tong sd tinh theo trong luong kho cta mau.

m;: Trong luong can dng vial va mau sau sdy (g).

Mg: Trong luong can dng vial khdi lwgng khong dbi (g).

m: Trong luong ciAn mau (g).

Vgm: Thé tich dinh muc sau xir Iy (mL).

Vi Thé tich mau sau xur 1y 1y dé sdy (mL)

T: Thanh phan khé ctia mau, T = (100 -W)/100.

W: Do am ctia mau (%)

Phu luc 1.4. Xac dinh chi sé peroxide trong dau tho
Nguyén ly:

Mau duoc hoa tan trong isooctan va acid acetic rdi bd sung kali iodua. Iot duoc
giai phong bdi cac peroxit duoc xac dinh bang chuan d6 v6i dung dich natri thiosulfat.
Tién hanh:

Cho 5,0 g mau va 1y 50 mL diethyl ete vao binh tam giac, ddy nip binh, lic
binh trong vong 2 phut dé hoa tan phan chit béo c¢6 trong mau. Tién hanh loc dé loai
b6 phan chat ran va thu phan dung dich d3 hoa tan chit béo. Pun cach thuy dé diethyl
ete c¢6 trong dung dich bay hoi. Phan chat béo con lai trong binh cho thém 30 mL acid
acetic va 20 mL isooctan. Pdy nip, lic binh trong vong 2 phat dé hoa tan phan chat
béo. Thém 0,5 mL dung dich kali iodua bao hoa. Pay binh nén va ding may khuay tir
dé tron ma khong tao dong xoay, hodc lic tron bang tay ma khong dé 1an bot khi trong
1 phat. M¢ binh nén, thém ngay 50 mL nudc da loai khoang, trang rira ntt thuy tinh
mai va liac binh. Chuan d6 ngay luong idt giai phong bang dung dich chuan natri
thiosulfat 0,01 N dén mau vang cam rdi vang nhat va sau khi thém 0,5 mL dung dich
tinh bot thi chuyén tir mau tim dén khong mau. Trong phép thir mau tring, duoc thuc
hién ddng thoi v6i phép xac dinh, khong sir dung qua 0,1 mL dung dich natri thiosulfat
0,01 N.

Tinh két qua:



Tri s6 peroxide (PV) dugc tinh bang cong thic sau:

_ (V.= Vo) * Cengo * 1000
B m

PV

Trong do:

V: 1 thé tich dung dich natri thiosulfat 0,01 N chuan d6 mau thir (mL).

V,: 12 thé tich dung dich natri thiosulfat 0,01 N chuin d¢ mau tring (mL).

Cinio: 1a néng do cua dung dich chuan natri thiosulfat 0,01 N (mol/L).

M: 14 khéi luong mau thir (g).

Phu luc 1.5. Xac dinh tong vi sinh vat hiéu khi
Nguyén ly:

Téng s6 vi sinh vat hiéu khi duoc tinh dua vao sb luong khuan lac dém dugc
trén moi trudng PCA sau 48h nudi cay & 37°C.
Tién hanh:

Pha moi truong:

Can chinh xac 4.7g moi truong PCA cho vao binh tam giac, thém 200mL nudce
cat, dung nat bong khong thdm day kin, gidy bao phu lén dé giit chit. Dung 10
microwave hoic bép dién hoa tan méi trudng. Sau d6 dwa vao ndi hap tiét tring &
121°C, latm trong 15 phut. Khi st dung 1am ngudi dén 40-50°C.

Déng nhiit va pha loang méu:

Cho 10 g thuc pham vao 90 mL NaCl 0.9% vé tring vao bao PE v6 tring.Tién
hanh ddng nhét bang may stomacher 30l thu dugc ndong d6 10™. Chuén bj cac ong
nghiém va pipet v tring. Dung pipet 10mL v triung 1y 9 mL NaCl v6 tring vao cac
6ng nghiém. Dung micropipet 1mL vé tring 1y ImL tir ndng d6 10" dua vao éng
nghiém th&r nhat. Tién hanh rung lic éng nghiém bang may rung 6ng nghiém votex,
duge ndng d6 102 Lam tuong tu voi cac ndng do ké tiép.

Nuéi cdy dich mdu:

Dung micropipet vo tring 1dy 1mL dich mau cho vao dia, 1y 3 dia/ndng do.

Chuin bi mdi truong da tiét tring,dé ngudi 45°C, dd méi trudng vao cac dia da
chita ImL dich mau. Xoay nhe dia theo vong tron nham tron déu dich mau véi moi
truong dé thu dugc nhiing khuan lac tach roi. Khi moi truong dong lai, 1at ngugc dia, u
trong trong tii on nhiét. Thoi gian u vi khuén hiéu khi 48h/37°C.

Tinh két qua:



S6 lugng té bao trong mdt gram mau dugce tinh theo cong thirc sau day:
CFU 2C
")
g (ny * vy *dy + -+ 0y x v x d;)

Trong do:

N: s6 té bao vi khuan trong 1g mau.

C: téng s6 khuén lac dém duoc trén cac hop petri da chon.

n;: s6 hop petry cdy tai nong d6 pha lodng thi i.

d;: hé s pha lodng twong Gmg.

vi: thé tich dich mau cy vao mdi dia.

Phu luc 1.6. Xac dinh d$ thiy phan bing phwong phap DNFB
Nguyén ly:

Do thuy phan duoc xac dinh 14 ti s6 lién két peptit bi cit dat va tong sb lién két
peptit trong mot don vi khéi lwong protein. Pi voi mdi lién két peptit bi cat dut thi ¢6
mot nhém amin ty do (NH;) dugc hinh thanh. Do d6, d§ thuy phan duogc xac dinh
thong qua viéc dinh luong amin tu do.

Nhém amin ty do phan tng véi dinitroflourobenzene (DNFB) tao ra hop chat
dinitrophenyl c6 mau vang. Po hip thu s& dugc do ¢ budc song 410nm bing may

quang pho UV — VIS.

H H
OEN—Q—F + HN—G—COOH — DENQH— C—COOH
R R

NO, NO,

Dung cu, thiét bi:
— May quang phd.

May ly tam.

— B¢ 0n nhiét.

Ong nghiém.
Héa chit:
— Natri tetraborat 2%.
— 1 —fluoro — 2,4 — dinitrobenzene (DNFB).
— DNFB / Ethanol (0,013/1 : v/v).
— HCI 10N.



— Dung dich chuin glycine 0,5mM, dung dich dugc bao quan & 0°C.

Xay dung dwong chuin glycine:

— Dung dich glycine 5SmM: Can 0,0375g glycine sau d6 dinh mirc 1én 100mL

bang nudc cat.

— Tién hanh huat vao cac ong nghiém véi nong do tuong trng theo bang. Mo6i nong

do Cho thém vao éng nghiém 1 mL natri tetraborat 2%, sau do lac déu.

Cho thém 0,25 mL DNFB vao 6ng nghiém, sau d6 lic déu.

Dit cac dng nghiém & bé én nhiét & 60°C trong 10 phit.

Lam nguoi nhanh bang nudc.

Cho thém 2 mL HCI dam dic, sau d6 lic déu roi dem do & bude song 410 nm

Bdng 3.1: Két qud do quang phé UV — Vis

N("ing do (mM) 0 0,0002 |0,0004 |0,0006 |0,0008 |0,001
Glycine 5mM (ul) | 0 20 80 120 160 | 200
Nuwéc (ul) 1000 | 960 920 880 840 800
oD 0 0,207 0,547 0,791 1,042 1,333
Phwong trinh dwdng chuan
g 14000 /\: 1;243.3:;-93:}191
1.2000
1.0000 /
0.8000
0.6000
0.4000 //
0.2000 /
o
OIOOOE.OOOO 00002 00004 00006 00008 00010 NONE A0 (mM)

Tién hanh:

— Sau khi eppendorf da ly tam 5 phut 13000 vong, ding micropipet dé hut 0,2 mL

dich thity phan cho vao binh dinh mirc 100mL (pha lodng 500 1an).




— Cho 1 mL dich thily phan di pha lodng vao ong nghiém. (Pdi v6i miu tring
cho 1 mL nuéc cat vao dng nghiém).

— Cho thém vao 6ng nghiém 1 mL natri tetraborat 2%, sau d6 lic déu.

— Cho thém 0,25 mL DNFB vao 6ng nghiém, sau d6 lic déu.

Dit cac 6ng nghiém ¢ bé 6n nhiét & 60°C trong 10 phit.

— Lam ngudi nhanh bang nudc.

Cho thém 2 mL HCI 10N, sau d6 lic déu, dé yén trong 10 phut.

Pem do ¢ budc song 410 nm.

Luwu y: Sau khi cho thém DNFB, boc 6ng nghiém bang aluminum foil dé tranh 4nh

sang.
Tinh két qua:
DH = - x 100
tot
DH = —222%__ %100,
P x 8,6 x 0,001
Trong do:

— DH: B¢ thuy phan (%).
h: Sb lién két peptit bj dut.

— hyr: ToNg s6 lién két peptit (P*8,6).

A: Lugng amin tu do dugc hinh thanh trong qué trinh thay phan (mol/ml). Tinh

0D+0,0191

dua vao phuong trinh dwong chuan A =( ="~

) x 0,001.

— 500: Hé s6 pha loang.

— 8,6: S lién két peptit trong 1g protein (Helenice va Flaviamaria, 2006).
P: Ham lugng protein trong 1g dich thuy phan (g/g).
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Phu luc 2.1-1- Anh hwéng ciia phuwong phap xir Iy nguyén liéu dén DH dich FPH

Group Statistics

Phuong Ijhal,)Axu ¥ N Mean Std. Deviation | Std. Error Mean
DH nguyén liéu
1 3 27.3167 12741 .07356
2 3 28.6500 15133 .08737
Independent Samples Test
Levene's
Test for
Equality t-test for Equality of Means
of
Variances
95% Confidence
. Sig. (2- Std. Error Interval of the
k1 Sig. T af tailed) | Difference | Difference Difference
Lower | Upper
Equal
variances |.131.735 ) 4/ .000 11421 1-1.65044 | -1.01623
11.674
assumed
DH |Equal
variances -
ot 11674 3.887| .000 11421 1-1.654101-1.01257
assumed
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Phu luc 2.1-2- Anh hwéng ciia phuwong phap xir Iy nguyén liéu dén NR dich FPH

Group Statistics

Phuong Izhapru y N Mean Std. Deviation Std. Error Mean
NR nguyén li¢u
1 81.5700 .35384 .20429
2 80.2333 .29297 16915
Independent Samples Test
Levene's
Test for .
Equality of t-test for Equality of Means
Variances
Si 95% Confidence
E s - o (2?' Mean Std. Error Interval of the
g . Difference | Difference Difference
tailed)
Lower | Upper
Equal
variances |.071| .803| 5.040 4 .007 1.33667 .26523| .60028| 2.07305
assumed
NR | Equal
xiz'ances 5040 3865 008 133667 26523 59007 2.08327
assumed
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Phu luc 2.1-3- Anh hwéng cia kich ¢& nguyén liéu dén DH dich FHP

Descriptives

Kich c5 95% Confidence
e Std. Std. | Interval for Mean -
nguyén liéu | N Mean - Minimum
(g/con) Deviation | Error Lower | Upper
Bound | Bound
500 - 700 3| 31.6667 98043 | .56605| 29.2312|34.1022 30.67
700 - 900 3| 28.6500| 1.04518| .60343| 26.0536|31.2464 27.67
900 - 1100 3| 24.1533 .95479| .55125| 21.7815|26.5252 23.33
1100 - 1500 3| 22,7200 1.08088| .62405| 20.0349|25.4051 21.85
1500 - 2000 3| 19.9167| 1.13178| .65344| 17.1052|22.7282 18.61
Total| 15| 25.4213| 4.44597|1.14795| 22.9592|27.8834 18.61
ANOVA
Sum of Squares Df | Mean Square F Sig.
Between 265.905| 4 66.476  61.387 000
Groups
Within Groups 10.829 10 1.083
Total 276.734 14
Post Hoc Tests (Duncan Tests)
Kich c& nguyén li¢u N Subset for alpha = 0.05
(g/con) 1 2 3 4
500 - 900 3 31.6667
700 - 900 3 28.6500
900 - 1100 3 24.1533
1100 - 1500 3 22.7200
1500 - 2000 3 19.9167
Sig. 1.000 123 1.000 1.000

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.
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Phu luc 2.1-4- Anh hwéng cia kich ¢& nguyén liéu dén DH dich FHP

Descriptives

95% Confidence
Co nguyén Std. Std. | Interval for Mean -
ligu (g/c};n) N Mean Deviation | Error | Lower | Upper Minimum
Bound | Bound
500 — 700 3182.3500| 1.11946|.64632| 79.5691|85.1309 81.47
700 — 900 3180.7767 .854421.49330| 78.6542|82.8992 80.08
900 — 1100 3]178.2933| 1.02080|.58936| 75.7575|80.8291 77.43
1100 — 1500 3]175.3533| 1.05121|.60691| 72.7420|77.9647 74.14
1500 — 2000 31724267 1.21167|.69956| 69.4167|75.4366 71.18
Total 15|77.8400| 3.82817|.98843| 75.7200 |79.9600 71.18
ANOVA
Sum of Squares Df Mean Square F Sig.
Between Groups 193.972 4 48.493| 43.309 .000
Within Groups 11.197 10 1.120
Total 205.169 14
Post Hoc Tests (Duncan Tests)
Kich ¢& nguyén N Subset for alpha = 0.05
liéu (g/con) 1 2 3 4
500 - 700 3 82.3500
700 - 900 3 80.7767
900 - 1100 3 78.2933
1100 - 1500 3 75.3533
1500 - 2000 3 72.4267
Sig. 1.000 1.000 1.000 .099

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.
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Phu luc 2.1-5- Anh huéng ciia ham lwgng enzyme alcalase dén DH dich FPH

Descriptives

Ham 95% Confidence
lugng N Mean S.td.. Std. Interval for Mean Minimum
enzyme Deviation Error Lower Upper
(%) Bound Bound
0 3 6.4833 91468 | .52809 4.2112 8.7555 5.52
0.1 3 |20.5800 1.32525| .76514| 17.2879| 23.8721 19.79
0.2 3 |23.9833 1.67255| .96565| 19.8285| 28.1382 22.09
0.3 3 | 24.9500 1.12054| .64694| 22.1664| 27.7336 23.85
0.4 3 |30.6867 1.50151| .86690| 26.9567| 34.4166 29.60
0.5 3 130.1633 90589| .52301| 27.9130| 32.4137 29.12
0.6 3 |30.2500 1.43816| .83032| 26.6774| 33.8226 28.87
Total 21 |23.8710 8.20612| 1.79072| 20.1356| 27.6063 5.52
ANOVA
Sum of Squares df Mean Square F Sig.
Between Groups 1323.231 6 220.538| 130.945 .000
Within Groups 23.579 14 1.684
Total 1346.810 20
Post Hoc Tests (Duncan Tests)
Ham lugng N Subset for alpha = 0.05
enzyme (%) 1 2 3 4
0 3 6.4833
0.1 3 20.5800
0.2 3 23.9833
0.3 3 24.9500
0.4 3 30.6867
0.5 3 30.1633
0.6 3 30.2500
Sig. 1.000 1.000 377 647

-16 -




Phu luc 2.1-6- Anh huéng ciia ham lwgng enzyme alcalase dén NR dich FPH

Descriptives

Ham 95% Confidence
luong N Mean S.td._ Std. Interval for Mean Minimum
enzyme Deviation | Error Lower Upper
(%) Bound Bound
0 3 |37.2200 91280| .52700| 34.9525| 39.4875 36.48
0.1 3 |59.7233| 1.04963| .60601| 57.1159| 62.3308 58.81
0.2 3 |78.9767| 1.34106| .77426| 75.6453| 82.3080 77.85
0.3 3 |81.1600 82177 | .47445| 79.1186| 83.2014 80.43
0.4 3 |82.2433| 1.01933| .58851| 79.7112| 84.7755 81.44
0.5 3 |81.3367| 1.68586| .97333| 77.1488| 85.5246 79.39
0.6 3 |78.8967| 1.97348|1.13939| 73.9943| 83.7991 76.62
Total 21 |71.3652| 16.14579|3.52330| 64.0158| 78.7147 36.48
ANOVA
Sum of Squares df Mean Square F Sig.
Between Groups 5189.362 6 864.894| 496.883 .000
Within Groups 24.369 14 1.741
Total 5213.731 20
Post Hoc Tests (Duncan Tests)
Ham luong N Subset for alpha = 0.05
enzyme (%) 1 2 3 4
0 3 37.2200
0.1 3 59.7233
0.2 3 78.9767
0.3 3 81.1600 81.1600
0.4 3 82.2433
0.5 3 81.3367 81.3367
0.6 3 78.8967
Sig. 1.000 1.000 .054 .356
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Phu luc 2.1-7- Anh hwéng ciia nhiét do thity phan dén DH dich FPH

Descriptives

95% Confidence
Nhiét do N | Mean Std. Std. Interval for Mean Minimum
‘°C) Deviation | Error Lower Upper
Bound Bound
45 3 124.0433 40796 | .23554 23.0299| 25.0568 23.61
50 3 |27.1100 40632 | .23459 26.1006| 28.1194 26.65
55 3 |29.3767 .92916| .53645 27.0685| 31.6848 28.31
60 3 |35.8333 74467 | .42994 33.9835| 37.6832 35.28
65 3 |35.0667 .87809| .50696 32.8854| 37.2480 34.53
70 3 |34.6667 72418 | .41810 32.8677| 36.4656 34.19
Total 18 [31.0161| 4.63111| 1.09156 28.7131| 33.3191 23.61
ANOVA
Sum of Squares | df | Mean Square F Sig.
Between Groups 358.513 5 71.703| 141.292 .000
Within Groups 6.090 12 507
Total 364.603 17
Post Hoc Tests (Duncan Tests)
Nhiét do (°C) N Subset for alpha = 0.05
1 2 3 4
45 3 24.0433
50 3 27.1100
55 3 29.3767
60 3 35.8333
65 3 35.0667
70 3 34.6667
Sig. 1.000 1.000 1.000 .080
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Phu luc 2.1-8- Anh hwéng ciia nhiét d9 thity phan dén NR dich FPH

Descriptives

95% Confidence
Nhiét do N Mean Std. Std. Interval for Mean Minimum
‘°C) Deviation | Error | Lower Upper
Bound Bound
45 3 |39.3867 .91904| .53061| 37.1036| 41.6697 38.33
50 3 [55.2333 .86985| .50221| 53.0725| 57.3942 54.49
55 3 [73.0900 .83451| .48180| 71.0170| 75.1630 72.31
60 3 |74.1500| 1.04843| .60531| 71.5456| 76.7544 72.99
65 3 |73.1867| 1.44684| .83533| 69.5925| 76.7808 71.52
70 3 [73.1900| 1.07531| .62083| 70.5188| 75.8612 71.97
Total 18 |64.7061| 13.53826| 3.19100| 57.9737| 71.4385 38.33
ANOVA
Sum of Squares df Mean Square F Sig.
Between Groups 3102.542 5 620.508| 560.152 .000
Within Groups 13.293 12 1.108
Total 3115.835 17
Post Hoc Tests (Duncan Tests)
Nhiét do N Subset for alpha = 0.05
‘C) 1 2 3
45 3 39.3867
50 3 55.2333
55 3 73.0900
60 3 74.1500
65 3 73.1867
70 3 73.1900
Sig. 1.000 1.000 275
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Phu luc 2.1-9- Anh hwéng ciia théi gian thity phan dén DH dich FPH

Descriptives

Thoi 95% Confidence Minimum
gian N | Mean S.td.. Std. Interval for Mean
(g10) Deviation Error Lower Upper
Bound Bound
3 3 |26.1267 1.56858| .90562| 22.2301| 30.0232 25.01
6 3 | 35.0067 39577| .22850| 34.0235| 35.9898 34.55
9 3 |35.9700 55678| .32146| 34.5869| 37.3531 35.37
12 3 |34.7000 1.13873| .65744| 31.8712| 37.5288 33.77
15 3 |34.4800 1.15169| .66493| 31.6190| 37.3410 33.68
Total 15 | 33.2567 3.83242| .98953| 31.1343| 35.3790 25.01
ANOVA
Sum of Squares df Mean Square F Sig.
Between 194,524 4 48.631|  43.810 000
Groups
Within Groups 11.100 10 1.110
Total 205.624 14
Post Hoc Tests (Duncan Tessts)
Thoi gian N Subset for alpha = 0.05
(g10) 1 2
3 3 26.1267
6 3 35.0067
9 3 35.9700
12 3 34.7000
15 3 34.4800
Sig. 1.000 137
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Phu luc 2.1-10- Anh hwéng ciia thoi gian thity phan dén NR dich FPH

Descriptives

95% Confidence
Thoi gian Std. Std. | Interval for Mean -
(gi§) N Mean Deviation | Error | Lower | Upper Minimum
Bound | Bound
3 3 53.7067 .67211| .38804| 52.0371|55.3763 53.12
6 3 74.0867| 1.09295| .63101| 71.3716|76.8017 72.84
9 3 81.8800 .92666| .53501| 79.5780|84.1820 80.86
12 3 74.9800 .85159| .49166| 72.8645|77.0955 74.16
15 3 74.4133 .71933| .41530| 72.6264|76.2002 73.59
Total 15 71.8133| 9.85948|2.54571| 66.3533|77.2733 53.12
ANOVA
Sum of Squares | df Mean Square F Sig.
Between Groups 1353.435 4 338.359| 451.434 .000
Within Groups 7.495 10 .750
Total 1360.930 14
Post Hoc Tests (Duncan Tessts)
Thoi gian N Subset for alpha = 0.05
(g10) 1 2 3
3 3 53.7067
6 3 74.0867
9 3 81.8800
12 3 74.9800
15 3 74.4133
Sig. 1.000 .255 1.000
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Phu luc 2.1-11- Anh hwéng ciia ndng d9 mudi bd sung dén DH dich FPH

Descriptives

Nong d6 95% Confidence
mudi bd N Mean Std. Std. | Interval for Mean Minimum
sung (%) Deviation | Error | Lower | Upper
Bound | Bound
0 3 29.4300 .75359| .43509|27.5580| 31.3020 28.56
1 3 29.7833| 1.04711| .60455|27.1822| 32.3845 28.70
2 3 31.2767| 1.10947| .64056|28.5206| 34.0328 30.05
3 3 29.2933 .98083| .56628|26.8568| 31.7299 28.17
4 3 22.1000| 1.01489| .58595|19.5789| 24.6211 21.00
5 3 17.3467 .87460| .50495|15.1740| 19.5193 16.34
Total 18 26.5383| 5.26175|1.24021|23.9217| 29.1549 16.34
ANOVA
Sum of Squares Df | Mean Square F Sig.
Between 459,357 5 01.871|  97.524 000
Groups
Within Groups 11.304 12 942
Total 470.662 17
Post Hoc Tests (Duncan Tests)
Nong d6 mudi N Subset for alpha = 0.05
b6 sung (%) 1 2 3 4
0 3 29.4300
1 3 29.7833 29.7833
2 3 31.2767
3 3 29.2933
4 3 22.1000
5 3 17.3467
Sig. 1.000 1.000 .568 .084
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Phu luc 2.1-12- Anh hwéng ciia ndng d9 mudi bé sung dén NR dich FPH

Descriptives

95% Confidence
Nc*{ng do mudi N Mean Std. Std. | Interval for Mean Minimum
bo sung (%) Deviation | Error | Lower | Upper
Bound | Bound
0 3 77.4500 .79618| .45967|75.4722|79.4278 76.63
1 3 79.9533 .94817| .54743|77.5979|82.3087 78.86
2 3 81.9800 .75286| .43466|80.1098 | 83.8502 81.12
3 3 78.1533 .81837| .47249|76.1204|80.1863 77.24
4 3 69.2400 .70057| .40447|67.4997|70.9803 68.62
5 3 58.3367| 1.11648| .64460|55.5632|61.1102 57.05
Total 18 | 74.1856| 8.39192|1.97799|70.0124|78.3588 57.05
ANOVA
Sum of Squares Df | Mean Square F Sig.
Between 1188.199 5 237.640| 316375  .000
Groups
Within Groups 9.014 12 751
Total 1197.212 17
Post Hoc Tests (Duncan Tests)
Nong d6 mudi N Subset for alpha = 0.05
b sung (%) 1 2 3 4 5
0 3 77.4500
1 3 79.9533
2 3 81.9800
3 3 78.1533
4 3 69.2400
5 3 58.3367
Sig. 1.000 1.000 .340 1.000 1.000
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Phu luc 2.1-13 - Anh huéng ciia ham lwong lipase dén NR dich FPH

Descriptives

Ham long 95% Confidence
‘ Std. Std. | Interval for Mean -
enzyme N Mean - Minimum
lipase (%) Deviation | Error | Lower | Upper
Bound | Bound
0 3 82.7767| 1.87033|1.07984|78.1305|87.4228 81.03
0.01 3 80.9633| 1.05396| .60850|78.3451|83.5815 80.33
0.02 3 81.1467| 1.10817| .63980|78.3938|83.8995 80.15
0.03 3 82.9700 .91340| .52735|80.701085.2390 81.98
0.04 3 83.6200 96814 | .55896|81.2150|86.0250 82.83
0.05 3 81.7733| 1.06744| .61629|79.1217|84.4250 80.75
0.06 3 80.7333| 1.08260| .62504 |78.0440|83.4227 80.03
Total 21 | 81.9976| 1.46153| .31893|81.3323|82.6629 80.03
Test of Homogeneity of VVariances
Levene dfl df2 Sig.
Statistic
476 6 14 815
ANOVA
Sum of Squares Df Mean Square F Sig.
Between 22.881 6 3814| 2691 060
Groups
Within Groups 19.840 14 1.417
Total 42.722 20
Post Hoc Tests (Duncan Tests)
Ham luong enzyme N Subset for alpha = 0.05
lipase (%) 1 2
0 3 82.7767 82.7767
0.01 3 80.9633
0.02 3 81.1467
0.03 3 82.9700 82.9700
0.04 3 83.6200
0.05 3 81.7733 81.7733
0.06 3 80.7333
Sig. .057 100
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Phu luc 2.1-14 - Anh huéng ciia ham lwong lipase dén ham lwong lipit dich FPH

Descriptives

Ham lrong 95% Confidence | Minimum
; Std. Std. [ Interval for Mean
enzyme lipase N Mean .
(%) Deviation | Error | Lower | Upper
Bound | Bound
0 3 3.6767| 0.11015|.06360| 3.4030| 3.9503 3.55
0.01 3 2.5533| 0.08622|.04978| 2.3392| 2.7675 2.46
0.02 3 1.6400( 0.11533|.06658| 1.3535| 1.9265 1.55
0.03 3 0.3833| 0.08386(.04842| 0.1750| 0.5917 0.33
0.04 3 0.3533| 0.08386(.04842| 0.1450| 0.5617 0.30
0.05 3 0.3333| 0.10408|.06009| 0.0748| 0.5919 0.25
0.06 3 0.2967| 0.10017|.05783| 0.0478| 0.5455 0.20
Total 21 1.3195( 1.28774|.28101| 0.7334| 1.9057 0.20
ANOVA
Sum of Squares df Mean F Sig.
Square
Between Groups 33.030 6 5.505| 568.358 .000
Within Groups 0.136 14 .010
Total 33.165 20
Post Hoc Tests (Duncan Tests)
Ham luong enzyme N Subset for alpha = 0.05
lipase (%) 1 2 3 4
0 3 3.6767
0.01 3 2.5533
0.02 3 1.6400
0.03 3 0.3833
0.04 3 0.3533
0.05 3 0.3333
0.06 3 0.2967
Sig. 0.336 1.000 1.000 1.000
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Phu luc 2.1-15 - Anh huéng ciia thoi gian thily phan bing lipase dén NR dich FPH

Descriptives

Tho gian 95% Confidence
1A Std. Std. Interval for Mean -
thuy phan N Mean - Minimum
(gid) Deviation | Error Lower Upper
Bound | Bound
1 3 |62.5033| 0.64748|0.37382| 60.8949| 64.1118 61.92
2 3 |73.2900| 0.74505|0.43016| 71.4392| 75.1408 72.55
3 3 |76.7967| 0.85196|0.49188| 74.6803| 78.9130 75.98
4 3 |78.4500| 0.84640|0.48867| 76.3474| 80.5526 77.67
5 3 ]73.3033| 0.65287|0.37693| 71.6815| 74.9251 72.60
Total 15 |72.8687| 5.78697|1.49419| 69.6639| 76.0734 61.92
Test of Homogeneity of Variances
Levene dfl df2 Sig.
Statistic
.085 4 10 .985
ANOVA
Sum of Df Mean Square F Sig.
Squares
Between Groups 463.161 4 115.790 203.655 .000
Within Groups 5.686 10 .569
Total 468.847 14
Post Hoc Tests (Duncan Tests)
Thoi gian thuy phén N Subset for alpha = 0.05
(gio) 1 2 3 4
1 3 62.5033
2 3 73.2900
3 3 76.7967
4 3 78.4500
5 3 73.3033
Sig. 1.000 983 1.000 1.000
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Phu luc 2.1-16 - Anh hwéng ciia thoi gian thily phin bang lipase dén ham lrong lipit

con lai trong dich FPH

Descriptives

95% Confidence
Thoi gian N Mean S_td._ Std. | Interval for Mean Minimum
thuyphan (gi0) Deviation | Error | Lower | Upper
Bound | Bound
1 3 1.71 0.086| 0.050 1.50 1.93 1.62
2 3 0.42 0.070| 0.040 0.25 0.59 0.34
3 3 0.38 0.053| 0.031 0.25 0.51 0.32
4 3 0.35 0.050] 0.029 0.23 0.47 0.3
5 3 0.33 0.046| 0.027 0.21 0.44 0.3
Total 15 0.64 0.560| 0.145 0.33 0.95 0.3
Test of Homogeneity of VVariances
Levene dfl df2 Sig.
Statistic
.620 10 .659
ANOVA
Sum of df Mean F Sig.
Squares Square
Between Groups 4.351 4 1.088| 275.142 .000
Within Groups 0.040 10 0.004
Total 4.390 14
Post Hoc Tests (Duncan Tests)
Thoi gian thuyphan Subset for alpha = 0.05
.\ N
(gi0) 1 2
1 3 1.71
2 3 0.42
3 3 0.38
4 3 0.35
5 3 0.33
Sig. 0.121 1.000
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Phu luc 2.2-1- Anh hwéng ciia nhiét dd nung dén hiéu suat thu hoi HA

Descriptives

95% Confidence
Nhiét éi@ nung | Mean Std. Std. |Interval for Mean Minimum
(C) Deviation | Error | Lower | Upper
Bound | Bound
600 3 159.9000 94016 |.54280| 57.5645 | 62.2355 58.97
700 3 158.7000 .70704].40821|56.9436 | 60.4564 57.93
800 3 |57.5000 .60828.35119|55.9890| 59.0110 57.10
900 3 |56.7000 75498 |.43589 | 54.8245 | 58.5755 55.90
1000 3  156.9000 55000 |.31754 | 55.5337 | 58.2663 56.35
Total 15 [57.9400 1.38741|.35823|57.1717|58.7083 55.90
Test of Homogeneity of Variances
Levene dfl df2 Sig.
Statistic
211 4 10 926
ANOVA
Sum of df Mean F Sig.
Squares Square
Between Groups 21.696 4 5.424 10.326 .001
Within Groups 5.253 10 525
Total 26.949 14
Post Hoc Tests (Duncan Tests)
Nhiét 6 nung (°C)| N Subset for alpha = 0.05
1 2 3
600 3 59.9000
700 3 58.7000 58.7000
800 3 57.5000 57.5000
900 3 56.7000
1000 3 56.9000
Sig. 226 .070 .070
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Phu luc 2.2-2- Anh hwéng ciia thoi gian nung dén hiéu suat thu hoi HA

Descriptives

95% Confidence
Thoi glfi‘n N Mean S.td.. Std. | Interval for Mean Minimum
nung (gio) Deviation | Error | Lower | Upper
Bound | Bound
1 3 57.2033 .84973| .49059|55.0925|59.3142 56.41
2 3 56.7067 .85781| .49526|54.5758 | 58.8376 55.79
3 3 56.3033 .67099| .38740|54.6365|57.9702 55.69
4 3 55.8000 .87178| .50332|53.6344|57.9656 55.20
5 3 55.4967 .91817| .53010|53.2158|57.7775 54.44
Total 15 56.3020 95066 | .24546|55.7755 | 56.8285 54.44
Test of Homogeneity of Variances
Levene dfl df2 Sig.
Statistic
169 4 10 949
ANOVA
Sum of Squares Df Mean Square F Sig.
Between Groups 5.630 4 1.408 2.004 170
Within Groups 7.022 10 702
Total 12.652 14

Post Hoc Tests (Duncan Tests)

Thoi gian nung Subset for alpha = 0.05

o N

(g10) 1 2
1 3 57.2033
2 3 56.7067 56.7067
3 3 56.3033 56.3033
4 3 55.8000 55.8000
5} 3 55.4967

Sig. 130 .085
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Phu luc 2.2-3- Anh huéng cia téc d§ gia nhiét nung dén hiéu suat thu hdi HA

Descriptives

Tée 6 gia 95% Confidence
s Std. Std. | Interval for Mean -
nhiét nung N Mean - Minimum
(°C/phit) Deviation | Error | Lower | Upper
Bound | Bound
3 3 [57.1000 .80467| .46458| 55.101159.0989 56.25
5 3 |55.6000 .73750| .42579| 53.7680|57.4320 55.13
7 3 | 55.2967 .68237| .39397| 53.6016|56.9918 54.72
10 3 |55.1000 75498 | .43589| 53.2245|56.9755 54.40
Total 12 |55.7742| 1.03862| .29982| 55.1143|56.4341 54.40
Test of Homogeneity of VVariances
Levene dfl df2 Sig.
Statistic
.025 3 8 .994
ANOVA
Sum of Squares | Df | Mean Square F Sig.
Between Groups 7.412 3 2471 4,438 .041
Within Groups 4.454 8 557
Total 11.866 11
Post Hoc Tests (Duncan Tests)
Téc d6 gia nhiét N Subset for alpha = 0.05
nung (°C/phut) 1 2
3 3 57.1000
5 3 55.6000
7 3 55.2967
10 3 55.1000
Sig. 454 1.000
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Phu luc 2.3-1- Anh hwéng ciia hon hop dich FPH va HA b sung dén mét d tong so

vi khuén trong méi trurong nwéc nudi tom giai doan post 20

Descriptives

Hon hop 95% Confidence
dich Std. Std. Interval for Mean .
.| N Mean . Minimum
protein va Deviation | Error Lower Upper
HA (%) Bound | Bound
0 3 4.7967 .33561| .19376| 3.9630| 5.6304 4.45
1 3 4.5000 22913| .13229| 3.9308| 5.0692 4.30
3 3 4.2333 24664 | .14240| 3.6206| 4.8460 3.95
5 3 4.0000 27839 | .16073| 3.3084| 4.6916 3.70
7 3 4.0000 .26907| .15535| 3.3316| 4.6684 3.78
Total 15 | 4.3060 .39321| .10153| 4.0882| 4.5238 3.70
ANOVA
Sum of Df | Mean Square F Sig.
Squares
Between Groups 1.413 4 .353 4.699 .022
Within Groups 152 10 075
Total 2.165 14

Post Hoc Tests (Ducan Tests)

Hén hop dich N Subset for alpha = 0.05

protein va HA 1 2

b sung (%)
7 3 4.0000
5 3 4.0000
3 3 4.2333
1 3 4.5000 4.5000
0 3 4.7967

Sig. .064 215
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Phu luc 2.3-2- Anh huéng ciia hén hep dich FPH va HA b6 sung dén mat dé tong sb

vi khuén trong méi trrong nwéc nudi tom giai doan post 27

Descriptives

Hon hop 95% Confidence
dich protejn N Mean Std. Std. Interval for Mean Minimum
va HA bo Deviation | Error | Lower Upper
sung (%) Bound | Bound
0 3 |12.8967| 1.54098| .88969| 9.0686| 16.7247 11.12
1 3 7.6033 74097 | .42780| 5.7627| 9.4440 6.76
3 3 7.2000 .87430| .50478| 5.0281| 9.3719 6.22
5 3 6.4000 .62960| .36350| 4.8360| 7.9640 5.88
7 3 6.6000 .88199| .50922| 4.4090| 8.7910 5.62
Total 15 8.1400| 2.63649| .68074| 6.6800| 9.6000 5.62
ANOVA
Sum of Squares Df | Mean Square F Sig.
Between 87.500| 4 21.808| 22517 000
Groups
Within Groups 9.725 10 972
Total 97.315 14
Post Hoc Tests (Duncan Tests)
Hén hop dich protein N Subset for alpha = 0.05
va HA b6 sung (%) 1 2
5 3 6.4000
7 3 6.6000
3 3 7.2000
1 3 7.6033
0 3 12.8967
Sig. 193 1.000

-32-




Phu luc 2.3-3- Anh huéng ciia hén hop dich FPH va HA b6 sung dén mat dé tong sb

vi khuén trong méi truwong nwéc nudi tom giai doan post 34

Descriptives

Hon hop 95% Confidence
dich protejn N Mean Std. Std. | Interval for Mean Minimum
va HA bo Deviation | Error | Lower | Upper
sung (%) Bound | Bound
0 3| 14.4000| 1.80884| 1.04433| 9.9066 | 18.8934 12.38
1 3] 9.6000| 1.31195| .75745| 6.3409|12.8591 8.12
3 3| 8.4967| 1.10871| .64011| 5.7425|11.2508 7.28
5 3] 7.5967| 1.07742| .62205| 4.9202|10.2731 6.38
7 3| 7.8000| 1.11987| .64655| 5.0181|10.5819 6.59
Total 15| 9.5787| 2.82590| .72964| 8.0137|11.1436 6.38
ANOVA - MatdoTPCPL34
Sum of Squares Df Mean F Sig.
Square
Between Groups 94.525 4 23.631 13.680 .000
Within Groups 17.275 10 1.727
Total 111.800 14
Post Hoc Tests (Duncan Tests)
Hén hop dich Subset for alpha = 0.05
protein va HA b N 1 9
sung (%)
5 3 7.5967
7 3 7.8000
3 3 8.4967
1 3 9.6000
0 3 14.4000
Sig. 112 1.000
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Phu luc 2.3-4- Anh huéng ciia hén hop dich FPH va HA b6 sung dén mat dé tong sb

vi khuén trong méi trueomg nuwéc nudi tom giai doan post 41

Descriptives

Hon hop 95% Confidence
dich protejn N Mean Std. Std. Interval for Mean Minimum
va HA bo Deviation | Error Lower Upper
sung (%) Bound | Bound
0 3 |25.5000| 2.43056| 1.40328| 19.4622| 31.5378 23.10
1 3 [23.6967| 2.28058| 1.31669| 18.0314| 29.3619 21.30
3 3 ]21.4033| 2.03289| 1.17369| 16.3534| 26.4533 20.18
5 3 [20.7000| 2.31784| 1.33821| 14.9422| 26.4578 18.50
7 3 120.5000| 2.37664| 1.37215| 14.5961| 26.4039 17.92
Total 15 [22.3600| 2.78842| .71997| 20.8158| 23.9042 17.92

ANOVA — Mat do TPC PL41

Sum of Squares Df Mean Square F Sig.
Between Groups 56.330 4 14.083 2.681 094
Within Groups 52.524 10 5.252
Total 108.854 14

Post Hoc Tests (Duncan Tests)

Hon hop qich protein N Subset for alpha = 0.05
va HA b6 sung (%) 1 2

7 3 20.5000
5 3 20.7000
3 3 21.4033 21.4033
1 3 23.6967 23.6967
0 3 25.5000

Sig. 142 .063
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Phu luc 2.3-5- Anh hudng ciia hon hop dich FPH va HA b6 sung dén mét do tong sb
vi khuén trong méi trurong nuée nudi tdm giai doan post 48

Descriptives

Hon hop 95% Confidence
dich protejn N Mean Std. Std. Interval for Mean Minimum
va HA b6 Deviation | Error Lower Upper
sung (%) Bound | Bound
0 3 |41.9967| 3.94589| 2.27816| 32.1945| 51.7988 38.10
1 3 [43.0033|] 3.33515| 1.92555| 34.7184| 51.2883 39.30
3 3 [42.2967| 3.35226| 1.93543| 33.9692| 50.6241 38.52
5 3 |41.0967| 3.28202| 1.89487| 32.9437| 49.2496 37.52
7 3 ]41.3033| 2.98031| 1.72068| 33.8998| 48.7068 37.92
Total 15 |41.9393| 2.95565| .76315| 40.3025| 43.5761 37.52

ANOVA- MatdoTPCPLA48

Sum of Squares Df | Mean Square F Sig.
Between Groups 7.133 4 1.783 155 .956
Within Groups 115.170 10 11.517
Total 122.302 14

Post Hoc Tests (Duncan Tests)

Hon hop dich protein va N Subset for alpha = 0.05
HA b6 sung (%) 1
5 3 41.0967
7 3 41.3033
0 3 41.9967
3 3 42.2967
1 3 43.0033
Sig. 538
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Phu luc 2.3-6- Anh hwéng ciia hén hop dich FPH va HA b6 sung dén mat dé tong sb

vi khuén trong méi trueong nwéc nudi tom giai doan post 55

Descriptives

Hon hop 95% Confidence
dich protejn N Mean S_td._ Std. Interval for Mean Minimum
va HA bd Deviation | Error Lower Upper
sung (%) Bound Bound
0 3 9.5000 94175| 54372 7.1606| 11.8394 8.42
1 3 8.9000 .79019| .45622| 6.9371| 10.8629 8.12
3 3 8.3033 .86327| .49841| 6.1589| 10.4478 7.40
5 3 8.0000 92601| .53463| 5.6997| 10.3003 7.10
7 3 8.1067 98002 | .56581| 5.6722| 10.5412 7.13
Total 15 | 8.5620 .95996| .24786| 8.0304 9.0936 7.10

ANOVA-MatdoTPCPL55

Sum of Mean .
Squares Df Square F Slg.
Between Groups 4,753 4 1.188 1.458 .286
Within Groups 8.149 10 815
Total 12.901 14
Post Hoc Tests (Duncan Tests)
Hén hop dich protein va N Subset for alpha = 0.05
HA b6 sung (%) 1
5 3 8.0000
7 3 8.1067
3 3 8.3033
1 3 8.9000
0 3 9.5000
Sig. 091
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Phu luc 2.3-7- Anh huéng ciia hén hep dich FPH va HA b6 sung dén mat dé tong sb
vi khuén trong méi trwong nwdéc nudi tdm & cac giai doan tir post 20-post 55.

Descriptive Statistics

Hon hop dich
Giai doan tom | protein va HA N Mean Std. Deviation
b6 sung (%)

0 3 4.7967 .33561

1 3 4.5000 22913

20 3 3 4.3000 31225
5 3 4.0000 27839

7 3 4.0000 26907

Total 15 4.3193 .39816

0 3 12.8967 1.54098

1 3 7.6033 74097

97 3 3 7.2000 .87430
5 3 6.4000 .62960

7 3 6.6000 .88199

Total 15 8.1400 2.63649

0 3 14.4000 1.80884

1 3 9.6000 1.31195

34 3 3 8.4967 1.10871
5 3 7.5967 1.07742

7 3 7.8000 1.11987

Total 15 9.5787 2.82590

0 3 25.5000 2.43056

1 3 23.6967 2.28058

a1 3 3 21.4033 2.03289
5 3 20.7000 2.31784

7 3 20.5000 2.37664

Total 15 22.3600 2.78842

0 3 41.9967 3.94589

1 3 43.0033 3.33515

48 3 3 42.2967 3.35226
5 3 41.0967 3.28202

7 3 41.3033 2.98031

Total 15 41.9393 2.95565

0 3 9.5000 94175

1 3 8.9000 .79019

55 3 3 8.3033 .86327
5 3 8.0000 92601

7 3 8.1067 .98002

Total 15 8.5620 .95996
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0 18 18.1817 12.85363
1 18 16.2172 13.90159
Total 3 18 15.3333 13.67727
5 18 14,6322 13.44208
7 18 14,7183 13.44458
Total 90 15.8166 13.22811
Tests of Between-Subjects Effects
Source Type Il Sum df Mean F Sig.
of Squares Square
Corrected Model 15369.800° 29 529.993| 156.135 .000
Intercept 22514.709 1] 22514.709| 6632.802 .000
GiaidoanTom 15118.075 5| 3023.615| 890.753 .000
Honbopbosung 154,737 4 38.684 11.396 .000
GlaidoanTom * 96.988 20 4849  1.429 145
Honbopbosung
Error 203.667 60 3.394
Total 38088.176 90
Corrected Total 15573.467 89
a. R Squared = .987 (Adjusted R Squared = .981)
Post Hoc Tests (Giai doan tom)
Giai doan tom N Subset
1 2 3 4 5
20 15 4.3193
27 15 8.1400
55 15 8.5620 8.5620
34 15 9.5787
41 15 22.3600
48 15 41.9393
Sig. 1.000 533 136 1.000 1.000
Post Hoc Tests (Hon hop dich protein va HA bo sung)
Hén hop dich protein N Subset
va HA bb sung (%) 1 2 3
5 18 14.6322
7 18 14,7183
3 18 15.3333 15.3333
1 18 16.2172
0 18 18.1817
Sig. .288 155 1.000
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Phu luc 2.3-8- Anh huéng ciia hén hop dich FPH va HA b6 sung dén mat dé tong sb

vi khuén Vibrio trong méi trwdmg nwéc nudi tom giai doan post 20.

Descriptives

Hén hop dich 95% Confidence
NN Std. Std. |Interval for Mean| . .
protein va HA N Mean . Minimum
bé sung (%) Deviation | Error | Lower | Upper
Bound | Bound
0 3 1367 .03786| .02186| .0426| .2307 11
1 3 1233 .04041| .02333| .0229| .2237 10
3 3 .0800 .01000| .00577| .0552| .1048 .07
5 3 .0600 .01000| .00577| .0352| .0848 .05
7 3 .0600 .01000| .00577| .0352| .0848 .05
Total 15 .0920 .03986| .01029| .0699| .1141 .05
ANOVA
MatdoVibrioPL20
Sum of Squares df | Mean Square F Sig.
Between Groups .016 4 .004 5.757 011
Within Groups 007 10 .001
Total 022 14
Post Hoc Tests (Duncan Tests)
Hdn hop dich Subset for alpha = 0.05
protein va HA bd N
sung (%) . 2 3
5 3 .0600
7 3 .0600
3 3 .0800 .0800
1 3 1233 1233
0 3 1367
Sig. .389 .068 543
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Phu luc 2.3-9- Anh huéng ciia hén hep dich FPH va HA b6 sung dén mat dé tong sb

vi khuén Vibrio trong méi trwdmg nwéc nudi tom giai doan post 27.

Descriptives

Hén hop dich 95% Confidence
NN Std. Std. |Interval for Mean| . .
protein va HA N Mean . Minimum
bé sung (%) Deviation | Error | Lower | Upper
Bound | Bound
0 3 .5833 .06028| .03480| .4336| .7331 52
1 3 4633 .05132| .02963| .3359| .5908 42
3 3 .3500 .04000| .02309| .2506| .4494 31
5 3 .3300 .03464| .02000| .2439| .4161 31
7 3 3233 .03215| .01856| .2435| .4032 .30
Total 15 4100 .11065| .02857| .3487| .4713 .30
ANOVA
MatdoVibrio
Sum of Squares df | Mean Square F Sig.
Between Groups 151 4 .038 18.713 .000
Within Groups .020 10 .002
Total 171 14
Post Hoc Tests (Duncan Tests)
Hodn hop dich protein va N Subset for alpha = 0.05
HA b6 sung (%) 1 2 3
7 3 3233
5 3 .3300
3 3 .3500
1 3 4633
0 3 5833
Sig. 504 1.000 1.000
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Phu luc 2.3-10- Anh hwéng ciia hon hop dich FPH va HA b sung dén mat dj tong so

vi khuén Vibrio trong méi trwdng nwéc nudi tom giai doan post 34.

Descriptives

Hén hop dich 95% Confidence
o tra LR Std. Std. |Interval for Mean| . .
proteinva HAbo| N | Mean . Minimum
sung (%) Deviation | Error | Lower | Upper
Bound | Bound
0 3 7167 .07572| .04372| .5286| .9048 .63
1 3 5667 .05859| .03383| .4211| .7122 .50
3 3 4267 .05686| .03283| .2854| .5679 .38
5 3 .3800 .03606| .02082| .2904| .4696 .34
7 3 3933 .04509| .02603| .2813| .5053 .35
Total 15 | .4967 14115| .03645| .4185| .5748 34
ANOVA
MatdoVibrio
Sum of Squares | df | Mean Square F Sig.
Between Groups 247 4 062| 19.661 .000
Within Groups .031 10 .003
Total 279 14
Post Hoc Tests (Duncan Tests)
Hon hop dich protein va N Subset for alpha = 0.05
HA b6 sung (%) 1 2 3
5 3 .3800
7 3 3933
3 3 4267
1 3 5667
0 3 7167
Sig. .354 1.000 1.000

-4] -



Phu luc 2.3-11- Anh hwéng ciia hon hop dich FPH va HA b sung dén mat dj tong so
vi khuén Vibrio trong méi trwomg nwéc nudi tdm giai doan post 41.

Descriptives

Hén hop dich 95% Confidence
NN Std. Std. |Interval for Mean| . .
proteinvaHA | N Mean . Minimum
bé sung (%) Deviation | Error | Lower | Upper
Bound | Bound
0 3 2.7367 .28042| .16190| 2.0401| 3.4333 2.43
1 3 2.1733 .18610| .10745| 1.7110| 2.6356 2.00
3 3 1.8633 14572 | .08413| 1.5014| 2.2253 1.70
5 3 1.6233 14978 | .08647| 1.2513| 1.9954 1.50
7 3 1.8967 .11015| .06360| 1.6230| 2.1703 1.77
Total 15 | 2.0587 42413| .10951| 1.8238| 2.2935 1.50
ANOVA
MatdoVibrioPL41
Sum of Squares Df | Mean Square F Sig.
Between Groups 2.180 4 545 16.120 .000
Within Groups 338] 10 034
Total 2518 14
Post Hoc Tests (Duncan Tests)
Hon hop dich proteinva | Subset for alpha = 0.05
HA b6 sung (%) 1 2 3
5 3 1.6233
3 3 1.8633 1.8633
7 3 1.8967 1.8967
1 3 2.1733
0 3 2.7367
Sig. 113 077 1.000
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Phu luc 2.3-12- Anh hwéng ciia hon hop dich FPH va HA b sung dén mat dj tong so

vi khuén Vibrio trong méi trwdmg nwéc nudi tom giai doan post 48.

Descriptives
MatdoVibrioPL48

Hén hop dich 95% Confidence
N Std. Std. |Interval for Mean| _ . .
protein va HA N Mean . Minimum
bé sung (%) Deviation | Error | Lower | Upper
Bound | Bound
0 3| 3.8133 42099 | .24306| 2.7675| 4.8591 3.41
1 3| 2.8300 .31241| .18037| 2.0539| 3.6061 2.47
3 3| 2.7767 .28572| .16496| 2.0669| 3.4864 2.45
5 3| 2.5667 31214| .18022| 1.7913| 3.3421 2.30
7 3| 2.6400 .19000| .10970| 2.1680| 3.1120 2.43
Total 15| 2.9253 53914| .13920| 2.6268| 3.2239 2.30
ANOVA
MatdoVibrioPL48
Sum of Squares | df Mean Square F Sig.
Between Groups 3.089 4 72 7.881 .004
Within Groups .980 10 .098
Total 4.069 14
Post Hoc Tests (Duncan Tests)
Hén hop dich protein va N Subset for alpha = 0.05
HA b6 sung (%) 1 2
5 3 2.5667
7 3 2.6400
3 3 2.7767
1 3 2.8300
0 3 3.8133
Sig. .359 1.000

-43 -



Phu luc 2.3-13- Anh huéng ciia hon hop dich FPH va HA b sung dén mat dj tong so
vi khuén Vibrio trong méi trwdmg nwéc nudi tom giai doan post 55.

Descriptives
MatdoVibrioPL55

Hén hop dich 95% Confidence
N Std. Std. |Interval for Mean| _ . .
protein va HA N Mean . Minimum
bé sung (%) Deviation | Error | Lower | Upper
Bound | Bound
0 3 1233 .02309| .01333| .0660| .1807 A1
1 3 1167 .02887| .01667| .0450| .1884 10
3 3 1033 .00577| .00333| .0890| .1177 10
5 3 .0900 .01000| .00577| .0652| .1148 .08
7 3 .0900 .01000| .00577| .0652| .1148 .08
Total 15 1047 .02066| .00533| .0932| .1161 .08
ANOVA
MatdoVibrioPL55
Sum of Squares df | Mean Square F Sig.
Between Groups .003 4 .001 2.167 147
Within Groups .003 10 .000
Total .006 14
Post Hoc Tests (Duncan Tests)
Hén hop dich protein va N Subset for alpha = 0.05
HA b6 sung (%) 1
5 3 .0900
7 3 .0900
3 3 1033
1 3 1167
0 3 1233
Sig. .062
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Phu luc 2.3-14- Anh hwéng ciia hon hop dich FPH va HA b6 sung dén mét d tong sb vi
khuan Vibirio trong méi truomg nwéc nudi tom & cac giai doan tir post 20-post 55.

Descriptive Statistics

Giai doan | Hon hgp dich protein ..
- va HA b sung (%) Mean Std. Deviation N
0 1367 .03786 3
1 1233 .04041 3
20 3 .0800 .01000 3
5 .0600 .01000 3
7 .0600 .01000 3
Total .0920 .03986 15
0 5833 .06028 3
1 4633 .05132 3
97 3 .3500 .04000 3
5 .3300 .03464 3
7 .3233 .03215 3
Total 4100 11065 15
0 7167 07572 3
1 5667 .05859 3
34 3 4267 .05686 3
5 .3800 .03606 3
7 .3933 .04509 3
Total 4967 14115 15
0 2.7367 .28042 3
1 2.1733 18610 3
41 3 1.8633 14572 3
5 1.6233 .14978 3
7 1.8967 11015 3
Total 2.0587 42413 15
0 3.8133 42099 3
1 2.8300 31241 3
48 3 2.7767 .28572 3
5 2.5667 31214 3
7 2.6400 .19000 3
Total 2.9253 53914 15
0 1233 .02309 3
1 1167 .02887 3
55 3 1033 00577 3
5 .0900 .01000 3
7 .0900 .01000 3
Total 1047 .02066 15
Total 0 1.3517 1.46336 18
1 1.0456 1.09799 18
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3 9333 1.05847 18
5 8417 .96886 18
7 .9006 1.02953 18
Total 1.0146 1.12617 90
Tests of Between-Subjects Effects
Source Type Il Sum of | Df Mean F Sig.
Squares Square
Corrected Model 111.496%| 29 3.845| 167.192 .000
Intercept 92.639 1 92.639| 4028.564 .000
GiaidoanTom 105.809 5 21.162| 920.257 .000
Honbopbosung 2.954 4 .738 32.110 .000
GlaidoanTom * 2.733| 20 137| 5942|000
Honbopbosung
Error 1.380 60 .023
Total 205.515| 90
Corrected Total 112.875| 89
a. R Squared = .988 (Adjusted R Squared = .982)
Post Hoc Tests (Duncan Tests-Giai doan tom)
Giai doan tom N Subset
2 3
20 15 0920
55 15 1047
27 15 4100
34 15 4967
41 15 2.0587
48 15 2.9253
Sig. .820 123 1.000 1.000
Post Hoc Tests (Duncan Tests-Hén hop bo sung)
H6n hop bo N Subset
sung 1 2
0 18 1.3517
1 18 1.0456
3 18 9333
5 18 8417
7 18 .9006
Sig. 091 1.000 1.000
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Phu luc 2.3-15- Anh huéng ciia hdn hep bd sung dén ty 1¢ song ciia tdm 55 ngay tudi

& 5 nghiém thirc

Ty 1& hén hop 95% Confidence
L i’ Std. Std. Interval for Mean .

dich FPH va N | Mean - Minimum
HA bé sung (%) Deviation | Error | Lower | Upper
Bound | Bound

0 3 [98.3333 96090 | .55478|95.9463| 100.7203 97.30

1 3 198.4600 .79076| .45654|96.4956 | 100.4244 97.55

3 3 197.9000 .60000| .34641|96.4095| 99.3905 97.30

5 3 197.3000 72111| .41633|95.5087| 99.0913 96.50

7 3 [96.8967 95866 | .55348|94.5152| 99.2781 95.99

Total 15 | 97.7780 92876 | .23980|97.2637| 98.2923 95.99

Test of Homogeneity of Variances
Levene dfl df2 Sig.

Statistic
277 4 10 .886
ANOVA
Sum of Squares | Df | Mean Square F Sig.
Between Groups 5.381 4 1.345 2.009 169
Within Groups 6.695 10 670
Total 12.076 14
Post Hoc Tests (Duncan Tests)
Ty 1& hon hop dich FPH N Subset for alpha = 0.05
va HA bd sung (%) 1
0 3 98.3333
1 3 98.4600
3 3 97.9000
5 3 97.3000
7 3 96.8967
Sig. 057
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Phu luc 2.3-16- Anh huéng ciia hdn hep bd sung dén ning suét tdm 55 ngay tudi & 5

nghiém thirc

95% Confidence
T}WI 1€ hén th FPH Std. Std. Interval for Mean o
va HA bé sung (%) N Mean Deviation Error Lower Upper Minimum
Bound Bound
0 3 2.4500 .06083 .03512| 2.2989| 2.6011 2.38
1 3 2.7200 .10817 .06245| 2.4513| 2.9887 2.60
3 3 2.9500 .10000| .05774| 2.7016| 3.1984 2.85
5 3 3.5233 .07506| .04333| 3.3369| 3.7098 3.45
7 3 3.4733 .08021 .04631| 3.2741| 3.6726 3.39
Total 15 3.0233 .44003 11361 2.7797| 3.2670 2.38
Test of Homogeneity of Variances
Levene Statistic dfl df2 Sig.
.288 4 10 .879
ANOVA
Sum of Squares df Mean Square F Sig.
Between Groups 2.636 4 .659 87.938 .000
Within Groups .075 10 .007
Total 2.711 14
Post Hoc Tests (Duncan Tests)
Ty 18 hon hop FPH va N Subset for alpha = 0.05
HA bd sung (%) 1 2 3 4
0 3 2.4500
1 3 2.7200
3 3 2.9500
5 3 3.5233
7 3 3.4733
Sig. 1.000 1.000 1.000 495
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Phu luc 2.4-Thong ké hiéu qua sir dung phé liéu ca Tra sau khi phi-lé

. Khoi Ty 1é )
STT Tén/thanh phan Dién giai
lwrong (g) (%)
1  Nguyén li¢u c4 Tra 10.000 -
2 Thit ca Tra phi-lé 3.500 35  S6 liéu thu thap thyc té san
, xuét tai Cong ty Nam Viét —
3  Phéli¢uca Tra 6.500 65 ]
An Giang
Ham lugng protein
4 . 952,90 14,66 )
phé licu ca Tra Két qua tir Bang 3.1 — trang
Ham luong lipit phé 73 cua Luan an.
5 ‘ 949,00 14,60
liéu ca Tra
6  Protein bi thuy phan 333,52 35 Trich trang 89 ctia Luén an.
Dich protein thuy
7 3250 50
phan
Ham lugng axit amin Két qua tir Bang 3.4 & 3.5 —
8 . 182,88 2,81
tong trang 90 & 91 cua Luan an,
9  Xuong ca Tra kho 455,00 7
. - Canxi: 152,33g
Ham luong tro tong ,
. - Phot pho: 97,19¢g
10 va thanh phan hoa 273,00 4,2 ,
Két qua tr Bang 3.15 — trang
hoc
114 cua Luan an.
- Canxi: 152,33g
Ham luong - Phét pho: 97,19¢
11 _ 273,00 4,2 ,
Hydroxyapatite Két qua tr Bang 3.15 — trang
114 cua Luan an.
Su tang truong khoi
12 lugng tom nudi thu 24,41 23,5 Trich trang VI cua Luan an.

nghi¢m
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3.1. Thanh phan héa hoc cta phé liéu ca Tra tir ¢& nguyén liéu 1100 - 1500 g/con

d .\ KHUE NAM

\v/cmmuummA

CONG TY TNHH DV KHCN KHUE NAM '

BM 5.7/1 (20/02/2016}

KET QUA THU NGHIEM

Mi s6: 1604028

Tén khach hang: PHAM VIET NAM

Dia chi: 140 L& Trong Tan, Phuwéng Son Ky, Quan Tan Pha, TPHCM.
Tén miu: Phé ligu cé tra

Tinh trang mdu: Mau dang xay nhuy&n, bao quan lanh

Ngay nhian mau: 12/04/2018 Thei gian thir nghigm: 12-14/04/2016
Ngay hen tra két qua: 14/04/2016

STT CHITIEU DON VI KET QUA PHUONG PHAP THLY
01 | Ham luong chét kho % 49.69 TCVN 3700:1990

02 | Ham lugng protein % 13.96 TCVN 3705:1990 (*)
03 | Ham lugng béo tdng % 18.87 TK.AQAC 948.16 (*)
04 | Ham lugng tro téng % 5.87 AOAC 941.12 (*)

Ghichia (*): chi tidu dupe VILAS cdng nhén theo ISCMEC 17025 2005

Phu trach PTN

JJ!

//‘-‘ o
o ~_
> CONG Ty 20

AM DOC—

"(Mn 0 M,h,r{;

\,1 /:na MU o) —
N M 3G /
Nguyén Kim Liéu e -'-'N'guyén Thj Héng
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3.2. Ham lugng protein va lipit dich FPH tir phé lidu ca Tra khong xtr 1y tach lipit
trude thuy phan bang alcalase
[

CONG TY TNHH DV KHCN KHUE NAM v
c ‘\ KHUE NAM KHUE NAM TECHNOLOGY SCIENCE SERVICES CO., LTD

' ToIT fenh PHONG THINGHIEM BUOC CUC AN TOAN THUC PHAM
N—" BO Y TE, BO CONG THUONG CHI BINH

-_VILAS 911

S6: 2010010/KQKN
M4 sé: 2010279-2

KET QUA THU NGHIEM

Tén khach hang: TH.S PHAM VIET NAM

Dia chi: 140 Lé Trong Tan, Phwong Tay Thanh, Quan Tan Phu, Thanh phd
H& Chi Minh
Tenmiu:  MAU2: DICH PROTEIN THUY PHAN TU’ PHE LIEU CA TRA

Tinh trang m3u:  MAu thanh phdm (dang 18ng), chira trong hii nhua kin
Ngay nhan mau: 27/10/2020 Thei gian thir nghiém: 27/10 - 30/10/2020

Ngay tra két qua: 02/11/2020

STT CHI TIEU PONVI | KETQUA | PHUONG PHAP THU
01 | Protein (Nx6.25) % 11.7 TCVN 3705:1990(*)

02 | Béo téng : 5 % 10.8 TCVN 3703:2009(*)

Ghi cha: (*): Chi tiéu duwgc VILAS céng nhén theo ISO/IEC 17025:2017

Phu trach PTN

Nguyén Kim Liéu

1. Théng tin vé mau dwgc glu theo yéu cau khach hang / Information af sample is written as customer's request.

2. Khéng dwoc sao chép két qud nay, 1 phan hay toan b, néu khéng c6 sw dong y bang van ban ciia Cong ty.
This above result shall not reproduced, partly or fully, unless written approval of company.

3. Két qua phan tich chi cé gid tri trén mau thir / This testing result is only valid on tested sample.
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3.3. Ham lugng protein va lipit dich FPH tur phé liéu ca Tra xu Iy tach lipit trudc thay
phan bang alcalase

Sd: 20126 TIKQKN
ME 86: 2012158
KET QUA THU NGHIEM
Tén khach hang: TH.S PHAM VIET NAM
Dia chi; 140 L& Trong Tan, Phirdng Tay Thanh, Quan Tan Phd, Thanh phé
H& Chi Minh
Tén mau: DICH THUY PHAN PHE PHAM CA TRA

Tinh trang miu: M thinh phim, chim boeg hp kin
Ngay nhén mau: 15122020 Theri gian thir nghiém: 15/12 - 18/12/2020

Ngay tra két qua: 21/12/2020

STT CHI TIEY DONV| | KETQUA | PHUONG PHAP THU
01 | Protain (NxB.25) % 1.7 | TCVN 2706:1990(")
02  Béothng % 247 | YCVN 3703 2008(")
G o) {*): CAY s e VILAS cng nfidn theo :sda;:—c 170252017
Phu trach PTN

AT Mg
Fo0a 2
\..‘- Yaur s \
> 5
- o | oA e A e

b VON IR,
NQUY&ﬂ Kim Liéu ‘”?L:—&Wen Thi ang

1. Tadug ax ol mds Qo g S 1éy oy Dok hing 7 Informayon of AL s UE e ChrEveers gt

3 Khdag dvpx s eN 062 oo iy ) piie A rads By, i KGR o0 sy R 7 Aoy vl A cviw Ui 1y
TRl slsve sy sl mat reprovkaond, perdr ar Y, sadios wnites aggvosa) of compway

F A o i o o o0 a0 g ani on s/ TIE Avrchge esalt o oonly vl o deriedd e

17 e Vi Bach, Phobuy 1S

g o Kbad Nam Quin Tim Biok, Tp M et W90 155 Y064

www.khuenam.yvn
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3.4. Ham lugng protein va lipit dich FPH c¢6 dic tir phé liéu c Tra thuy phan bang
alcalase va lipase.

A CONG TY TNHH DV KHCN KHUE NAM v
.\ KHUE NAM KHUE NAM TECHNOLOGY SCIENCE SERVICES CO., LTD

\'[ Commitind to quatity PHONG THI NGHIEM DUOC CUC AN TOAN THUC PHAM
BO Y TE, BO CONG THUONG CHI BINH

S6: 2007549A/KQKN
Ma sé: 2007097-2

KET QUA THU NGHIEM

Tén khach hang: PHAM VIET NAM

Pia chi: 188/35A Tan Ky Tan Quy, Son Ky, Tan Phu, Thanh phé Hb Chi
Minh
Tén mau: - MAU 2: DICH THUY PHAN PROTEIN PHE LIEU CA TRA

Tinh trang mau:  Mau thanh phdm, chira trong hti kin 66 nhan
Ngay nhan mau: 09/07/2020 Thei gian thie nghiém: 09/07 - 14/07/2020

Ngay tra két qua: 15/07/2020

STT, CHi TIEU _PON VI KET QUA PHUONG PHAP THUY
01 | Béoténg % 1.93 TCVN 3703:2009(*)
02 | Protein % 33.2 TCVN 3705:1990(*)

Ghi chi: (*): Chitiéu duoc VILAS céng nhan theo ISO/IEC 17025:2017

Phu trach PTN

Nguyén Kim Liéu

1. Théng tin vé mdu dwoc ghi theo yéu cdu khach hang / Information of sample is written as customer's request.

2. Khéng dirge sao chép két qua nay, 1 phan hay toan bj, néu khéng cé sw dong y bang van ban ciia Cong ty.
This above result shall not reproduced, partly or fully, unless written approval of company.

3. Két qua phan tich chi cé gid tri trén mau thir / This testing result is only valid on tested sample.
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3.5. Ham luong amino axit cua dich thuy phan prtotein tir phé liéu ca Tra dugc thay
phan bang alcalase va lipase.

i s bai Hoc Quéc Gia Thanh Phé Ho Chi Minh
(8]

Truong Pai hoc Khoa hoc Ty Nhién C L A )
HCMUS

- E  Phong Thi Nghiém Phan Tich Trung Tam
g 227 Nguyén Vin Cur, F.4, Q.5, TpHCM

CENTRAL LABORATORY FOR ANALYSIS

TP. HO CHI MINH

BAN KET QUA
Nguoi giri mau:ThS. Pham Viét Nam
Co quan: Truong PH Cong nghiépThuc phimT.p H6 Chi Minh
Mb ta mau: Dich thity phan tir phé liéu c4 tra, mau vang niu, chira trong chai nhwa

Yéu cau/Chi tiéu phan tich: Amino acids tw do

TT| Amino acids DON VI KET’(QUA PHUONG PHAP
Miu 3
1 Taurine 0.378
2 Asparagine 0.397
3 Glutamine nd
4 Arginine 1.290
5 Citruline 0.145
6 Serine 0.391
7 Aspartic acid 0.563
8 Glutamic acid 0.782
9 Hydroxyproline 0.025
10 Glycine mg g’ 0.290 (phuoli?[;gzigréi b3)
11 Threonine 0.512
12 B-Alanine 0.038
13 a-Alanine 1.270
14 | Aminobutyric acid 0.028
15 Cysteine 0.203
16 Proline 0.122
17 Methionine 0.559
18 Valine 0.963
19 Phenylalanine 1.117
CLA.D>
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20 Isoleucine 0.676
21 Leucine 1.592
22 Ornithine 0.057
23 Lysine 0.498
24 Histidine 0.145
25 Tyrosine 0.006
26 Tryptophan 0.128

Téng mg g’ 12.174

Ghi chi:
1. Mau sau khi déng nhét duge chiét voi HC1 0.1M va loai tap, sau d6 dugc tao dan xuét trude cot
va phan tich béng phuong phap HPLC-UV tai budc séng A = 250 nm
2. nd: khong phat hién
3. Két qua phan tich c6 gid tri trén mau.

Tp.HCM, ngay 16 thang 10 nam 2020
Nguoi phan tich

Nguyén Khanh Hung

CLA.D>
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3.6. Su phan bo khdi lwong phan tir ctia dich thity phan prtotein tir phé liéu ca Tra
duogc thuy phéan bang alcalase va lipase.

N\ Dai Hoc Quéc Gia Thanh Phd Hd Chi Minh

Truémg Dgi hoe Khoa hoc Ty Nhién C LA ,“.,.,,_-)

Phong Thi Nghiém Phan Tich Trung Tam IR
227 Nguyén Viin Cit, F.4, Q.5, TpHCM I

BAN KET QUA
Nguir girl miu: THS. Pham Viét Nam
Cor guan: Khoa Thiiy san, Trimg DH Cong nghigp Thye phim Tp HS Chi Mink
Mb 14 miu: Dich thiyy phin tir phé li¢u cit tra, mau vang niiu, chira trong chai nhwa
Chi ti€éu phan tich: GPC

TT| TEN MAU KET QUA PHUONG PHAP ‘
i
M, A 387782 gl I
M, | 6.9143¢2 g/mol
M, 1.2654¢3 2/mol
M, 0.0000 /mol i Su e vl
5 : _— PHONG THi
‘ l 1.7830e0 HAN TICH TR
[n] 0.0000 mL/g SOUYEN VY G-
' Vp 8.9063e0 mL GPC-RID
1 Min2  |rrte—— 2D,
Mp 4.5016e2 g/mol {Lura hiinh ndi b9) (
A 2051464 mL*V
10% 1.8749¢2 g/mol
30% 3.1499¢2 gmol |
% 4.8640¢2 wmol
0% 7.6330¢2 wmol
W% 1.4518¢3 wmol ’

Ghi chii va dién giai:

). M duge chidt v TFA va lam sych bing dusg moi thich hyp, Sss 06 phedn 1ich trén thiél bj GRC-RID.
2. K&t qua ob gid i trén mile
TpHCM, Ngiy 23 thiing 10 ndim 2020

Ngudri phiin tich
'w:n;aumcm_n We D{Mu ’ (
PHONG THi NGHIEM { /w 4 /
PHAN TICH TRUNG TAM 7 . iy |
227 NOUVEN VAN CO - TP, 5 Ol U £
———— e Nguyén Khianh Hung

CLA. >
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3.7. Két qua phan tich ham lugng Canxi trong san pham HA tir xwong ca Tra.

_) CUCTHU Y
TRUNG TAM KIEM TRA VE SINH THU Y TRUNG UONG II
NATIONAL CENTER FOR VETERINARY HYGIENE INSPECTION I1

ARG

7/ \
amms

Ngay:
PHIEU KET QUA THU NGHIEM | 19/03/2018
S6 Trang: 1/ 1

M3 hd so: TD-01
S6: MMYYXXXX

1. Tén miu — M4 s phan tich :HAcaTra
2. S6 hrong miu 101
3. Mo ti miu : Bot khoang
4. Ngay nhin miu : 15/03/2018
5. Thoi gian thir nghiém : 19/03/2018
6. Tén va dia chi khach hang : Pham Viét Nam
7. Két qua thir nghiém : Canxi
Ten | °" | Ponvi| Phuon Két qua ,
T : phép | o V! wonsg q MLOD | Kétqua
mau thic tinh phap thi tho
HA AOAC
1 | xuong ca | Canxi | mg/Kg 2015.01 327654,14 0,02 327654,14
Tra ICP-MS 7700

Ghi chl: Thoi gian leu mau 14 ngdy ké tir ngay trd két qua.
KPH: Khong phat hién. LOD: Gioi han phat hién.
(*): chi tiéu dwoc VILAS cong nhdn.
(A): chi tiéu nha thau phu thyc hién.
GIAM POC

TRUNG TAM KIEM TRA VE SINH THU Y TRUNG UONG II

521/1 Hoang Van Thu, P. 4, Q. Tan Binh, Tp. HCM  Dién thoai: (84-8)
38111802 Fax: (84-8) 38119770

Email: vstytw2@gmail.com
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3.8. Két qua phan tich ham lugng Phét pho trong san pham HA tir xuwong cé Tra.

_) CUCTHU Y
TRUNG TAM KIEM TRA VE SINH THU Y TRUNG UONG II
NATIONAL CENTER FOR VETERINARY HYGIENE INSPECTION 11

| VILAS 514 l

M3 hd so: TD-01
S6: MMYYXXXX

Ngay: 19/03/2018

PHIEU KET QUA THU NGHIEM sé Trang: 1/ 1

1. Tén miu—Mai sé phantich :HAcaTra

2. SO lwong miu :01

3. Mb ta miu : Bot khoang

4. Ngay nhian miu : 15/03/2018

5. Thoi gian thir nghiém : 19/03/2018

6. Tén va dia chi khach hang : Pham Viét Nam

7. Két qua thir nghiém : Photpho

o Tén . £ X

Tén ohép Dq’n vi Ph’1r0'ng7 Keét qua | oD | Két qué
mau thic tinh phap thiw tho

HA AOAC

xuong ca | Photpho | mg/Kg 2015.01 141968,46 0,02 141968,46

Tra ICP-MS 7700

Ghi chl: Thoi gian heu mau 14 ngdy ké tir ngay trd két qua.
KPH: Khong phat hién. LOD: Gioi han phat hién.
(*): chi tiéu dwoc VILAS cong nhdn.
(A): chi tiéu nha thau phu thyc hién.
GIAM POC

TRUNG TAM KIEM TRA VE SINH THU Y TRUNG UONG II

521/1 Hoang Van Thy, P. 4, Q. Tan Binh, Tp. HCM Dién thoai: (84-8)
38111802 Fax: (84-8) 38119770

Email: vstytw2@gmail.com
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3.9. Két qua phan tich ham lugng Thuy ngén trong san pham HA tir xuong cé Tra.

) CUCTHUY
TRUNG TAM KIEM TRA VE SINH THU Y TRUNG UONG I
NATIONAL CENTER FOR VETERINARY HYGIENE INSPECTION I

\‘\”I”//II
S

?/\
AN
//"/u||\\\‘\\
| VILAS 514 |
- Ngay:
Ma ho so: TD-01 A Lo _
G089 PHIEU KET QUA THU NGHIEM | 19/03/2018

So: MMYYXXXX S6 trang: 1/ 1

1. Tén miu — M3 s6 phén tich tHAcaTra
2. S6 lwgng miu 01
3. Mb ta mau : Bot khoang
4. Ngay nhan miu : 15/03/2018
5. Thaoi gian thir nghiém : 19/03/2018
6. Tén va dia chi khach hang : Pham Viét Nam
7. Két qua thir nghiém : Thuy ngan
A X Tén phep D.o’n Phwong phap Kef MLO PO
Tén mau ., Vi > qua Keét qua
thw . thw A D
tinh tho
HA xuong ca AOAC
Tra £ | Thiyngan | pg/Kg |  2015.01 0,00 | 20,00 | KPH
ICP-MS 7700
Ghi chl: Thoi gian heu mdu 14 ngdy ké tir ngay tra két qua.
KPH: Khong phat hién. LOD: Gioi han phat hién.
(*): chi tiéu duoc VILAS cong nhdn.
(A): chi tiéu nha thau phy thuwce hién.
GIAM POC

1. Cdc két qua thir nghiém ghi trongphteu nay chi cé gia tri doi voi méu di mé héa nhir trén,
2. Khéng duoc trich sao mot phan phiéu két qud thir nghiém nay neu khéng cé sw dong y bang vin ban ciia Gidm doc Trung tam.
3. Tén mdu, tén khdch hang dwoc ghi theo yéu cdu cia noi givi mau.

TRUNG TAM KIEM TRA VE SINH THU Y TRUNG UONG II 521/1 Hoang Van Thy, P. 4,
Q. Tan Binh, Tp. HCM  Dién thoai: (84-8) 38111802 Fax: (84-8) 38119770
Email: vstytw2@gmail.com
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3.10. Két qua phén tich ham luong Cac di mi trong san pham HA tir xwong c4 Tra.

) CUCTHUY
TRUNG TAM KIEM TRA VE SINH THU Y TRUNG UONG I
NATIONAL CENTER FOR VETERINARY HYGIENE INSPECTION I
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VILAS 514

Ngay:
PHIEU KET QUA THU NGHIEM | 19/03/2018
S6 trang: 1/ 1

M3 ho so; TD-01
S6: MMYYXXXX

1. Tén miu — M s6 phan tich ~ :HAcaTra
2. S6 lrgng miu 101
3. Mb tia miu : Bot khoang
4. Ngay nhin miu : 15/03/2018
5. Thoi gian thir nghiém : 19/03/2018
6. Tén va dia chi khach hang : Pham Viét Nam
7. Két qua thir nghiém : Cadimi
AL X Tén phép | Pon vi Phwong Két qua £ .
Teén mau thir tinh | phap thir tho | MLOD | Ketqua
HA xuon AOAC
o Tra & Cadimi | pug/Kg | 2015.01 204 | 10,00 KPH
ICP-MS 7700

Ghi chl: Thoi gian heu mdu 14 ngdy ké tir ngay tra két qua.
KPH: Khong phat hién. LOD: Gidi han phat hién.
(*): chi tiéu duoc VILAS cong nhdn.
(A): chi tiéu nha thau phu thuc hién.

GIAM POC

8.  Cdc két qud thir nghiém ghi trpngpl’giéu nay chi ¢é gia tri doi voi mau dd ma héa nhu trén. )

9. Khdng duoc trich sao mét phan phiéu két qua thir nghiém nay néu khong cé sw dong y bang van ban cua Giam doc Trung tam.

10. 7en mau, tén khach hang dwoc ghi theo yéu cau ciia noi giri mau.
TRUNG TAM KIEM TRA VE SINH THU Y TRUNG UONG II 521/1 Hoang Van Thy, P. 4,
Q. Tan Binh, Tp. HCM  Dién thoai: (84-8) 38111802 Fax: (84-8) 38119770
Email: vstytw2@gmail.com
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3.11. Két qua phén tich ham luong Chi trong san pham HA tir xwong c4 Tra.

) CUCTHUY
TRUNG TAM KIEM TRA VE SINH THU Y TRUNG UONG I
NATIONAL CENTER FOR VETERINARY HYGIENE INSPECTION I
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VILAS 514

M3 hd so: TD-01
S6: MMYYXXXX

Ngay: 19/03/2018

PHIEU KET QUA THU NGHIEM | _;
S6 trang: 1/1

1. Tén miu — M4 s6 phén tich tHAcaTra
2. S6 lwong miu :01
3. M6 ta mau : Bot khoang
4. Ngay nhin miu : 15/03/2018
5. Thoi gian thir nghiém - 19/03/2018
6. Tén va dia chi khach hang : Pham Viét Nam
7. Két qua thir nghiém : Chi
Tén Pon £ X
Tén miu phép | vi l;l:,l“"’t';lgﬁ K‘;Lg“a MLOD | Két qua
thir tinh phap
AOAC
HA c4 Tra Chi ug/Kg 2015.01 0,00 20,00 KPH
ICP-MS 7700
Ghi chl: Thoi gian heu mdu 14 ngdy ké tir ngay tra két qua.
KPH: Khong phat hién. LOD: Gidi han phat hién.
(*): chi tiéu dwoc VILAS cong nhan.
(A): chi tiéu nha thau phy thuc hién. i )
GIAM bOC

4. Cdc két qua thir nghiém ghi trongphleu nay chi ¢é gia tri doi voi méu dd ma héa nhir trén.
5. Khéng duoc trich sao mot phan phiéu két qua thir nghi¢m nay neu khéng c6 s dong y bang van ban ciia Gidm doc Trung tam.
6.  Tén mau, tén khach hang dwoc ghi theo yéu cau ciia noi giri mau.

TRUNG TAM KIEM TRA VE SINH THU Y TRUNG UONG II
Q. Tan Binh, Tp. HCM Dién thoai: (84-8) 38111802
Email: vstytw2@gmail.com

521/1 Hoang Van Thy, P. 4,
Fax: (84-8) 38119770
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3.12. Két qua phén tich ham luong At sen trong san pham HA tir xuong cé Tra.

CUCTHUY

TRUNG TAM KIEM TRA VE SINH THU Y TRUNG UONG I
NATIONAL CENTER FOR VETERINARY HYGIENE INSPECTION 11
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M3 hé so: TD-01 PHIEU KET OUA THU NGHIEM Ngay: 19/03/2018
S6: MMYYXXXX Q : S6 trang: 1/ 1
1. Tén miu — M4 s phan tich tHAcaTra
2. S6 lwong miu :01
3. Mb tia miu : Bot khoang
4. Ngay nhin miu : 15/03/2018
5. Thoi gian thir nghiém - 19/03/2018
6. Tén va dia chi khach hang : Pham Viét Nam
7. Két qua thir nghiém - Asen
Tén £
A X . Don vi Phwong Ket qua £ .
Tén mau ph%p tinh phap thir tho MLOD | Keét qua
thw
AOAC
HA ca Tra Asen ug/Kg 2015.01 34,60 15,00 34,60
ICP-MS 7700

Ghi chl: Thoi gian heu mdu 14 ngdy ké tir ngay tra két qua.
KPH: Khéong phat hién. LOD: Giéi han phat hién.
(*): chi tiéu duoc VILAS cong nhdn.
(A): chi tiéu nha thau phu thuc hién.

GIAM POC

7. Cdc két qud thir nghiém ghi trongphleu nay chi ¢é gia tri doi voi méu dd ma héa nhir trén.
8. Khong dugc trich sao mot phan phiéu két qud thir nghiém nay neu khéng cé sw dong y bang van ban ciia Gidm déc Trung tdm.
9. Tén mdu, tén khdch hang dwoc ghi theo yéu cdu ciia noi giri mdu.

TRUNG TAM KIEM TRA VE SINH THU Y TRUNG UONG II 521/1 Hoang Van Thy, P. 4,
Q. Tan Binh, Tp. HCM bién thoai: (84-8) 38111802 Fax: (84-8) 38119770
Email: vstytw2@gmail.com
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