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1.

Luan an da xdy dung dugc quy trinh san xuat chitin/chitosan tir ngudn nguyén liu
1a vo 16t x4c ctia tom thé chan tring thai ra trong qua trinh nudi tom tham canh. San
pham chitin/chitosan thu duoc dat chat lwong thuong mai (ham luong khoang va
protein con lai dudi 1%). Pac biét, lugng khoang va protein chira trong vé 10t xac
t6m khéc biét 10n so voi vo tom tir cdc nha may ché bién tom. Vi vdy, nong do hoa
chat sir dung trong qua trinh khir khoang va protein thap (3 — 4%), thoi gian xtr Iy
ngan (3 — 6 gid/qua trinh khir). Hiéu suat thu hdi chitosan cao (~ 23%), d6 deacetyl
cao (~ 90%), d6 tan cao (~ 99%) va khdi lugng phan tir dat ~ 500 kDa.

Luan 4n di xay dung duoc quy trinh diéu ché chitosan lactate tir chitosan thu nhan
tir vo 10t x4c tom thé chan tring. San pham chitosan lactate tao ra c6 do tan trong
nudce tot (> 99%).

Luan 4n d3 x4c dinh dugc diéu kién phu hop khi str dung chitosan lactate dé thu hoi
sinh khdi vi tdo Nannochloropsis sp. Hiéu qua thu sinh khéi vi tao bang phuong
phap két hop sir dung chitosan lactate (250 ppm) va diéu chinh méi trudng dich vi
tao vé pH 10,0 dat ~ 90% (sau 2 gio lang).

Gido vién hudéng dan Nghién ctru sinh
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PHAN MO DAU
1. Tinh cép thiét

Thuy san 1a mdt trong nhitng nganh kinh té miii nhon ctia Viét Nam dem lai
nguén thu ngoai t€ 16n cho dat nude. Nam 2022, kim ngach xuét khau thuy san dat 11
ty USD, trong d6, tom la d6i twong co gia tri xuat khau cao nhét dat 4,1 - 4,2 ty USD.
Hién nay, mo6 hinh nu6i tdm tham canh dugc trién khai va dem lai hiéu qua kinh té cao
& nhiéu dia phuong trong ca nude. Viéc kiém soat tot diéu kién méi trudng ctia mo hinh
nuoi nay giup gidm nguy co dich bénh cho tom. Tuy nhién, do mat d§ tom cao nén mot
lugng 16n chét thai trong qua trinh nuoi bao gém thirc an thira, phan, chét lo ling, vo 10t
x4c cua tom. .. co kha ning gy 6 nhiém cho mdi trudng nudce, phat sinh dich bénh cho
tom. Trong d6, lugng 16n vo 16t xac clia tom cé thé thu dugc bang cach xi phong mdi
ngay. Tan dung ngudn vo 1ot xac ndy 1am nguyén liéu san xudt chitin, chitosan khong
chi gia tang gi4 tri cho tdm nudi, ma con giam thiéu 6 nhiém mai trudng nudi, ning cao
gia tri cho chudi nudi tréng, ché bién va xuat khau tom, gop phan phat trién bén vimg
nganh thiy san. Mt khac, trong thoi gian gan day nhu cau sir dung cac san pham vi tao
lam thirc 3n nudi thay san dang phat trién manh mé. Vi tao 1a ngudn dinh dudng thiét
yéu cho céc loai nhuyén thé hai manh vo, cac loai ca va giap xac & giai doan 4u tring...
Trong d6, vi tdo Nannochloropsis sp. dang duoc st dung phd bién 1am thirc n cho céac
au trung thuy san vi n6 c6 kich thude nho, chia nhiéu hoat chat sinh hoc, ham lugng
dinh dudng cao. Tuy nhién, van dé kho khin hién nay can giai quyét d6 tim ra phuong
phap thu vi tdo Nannochloropsis sp. hiéu qua vé6i chi phi thap, giit dugc chat lugng san
pham sau thu nhan, phil hop 1am thirc 4n thity san. Chitosan 1a polyme sinh hoc di dugc
mg dung trong nhiéu linh vyc nhu néng nghiép, moi truong, thuc pham, my pham, y
dugc... Tuy nhién, van con han ché khi sir dung do chitosan khong tan trong nudc ma
chi tan trong mot s6 dung dich acid lodng. Pé ting do tan trong nudc, chitosan dugc
chuyén héa thanh cac dang nhu oligochitosan, mudi chitosan, nanochitosan, gan céc
nhom chire wa nuéc... Trong d6, chitosan lactate 1 san pham mubi hitu co cia chitosan
va lactic acid, c6 thé tan t6t trong nudc, khong doc hai va khong mui. Ngoai ra, chitosan
lactate van giit dugc tinh chit tao mang bao va khi hoa tan trong nudc ndé mang dién tich
duong. Do d6, khi tmg dung chitosan lactate dé thu hdi vi tao bién (mang dién tich am)
c6 thé dat hiéu qua cao (theo co ché trung hoa dién), d& dang trién khai, san pham thu
duoc an toan.

Tur nhitng 1y do trén, dé tai: “Nghién civu thu nhén chitosan lactate tiv vé 1t xdc
tom thé chin tring (Litopenaeus vannamei) va wng dung thu nhdn vi tio
Nannochloropsis sp.” dugc dé xuét thyc hién.

. Muc tiéu nghién ciru

Tan dung ngudn nguyén liéu vo 16t xac cia tom thé chan tring trong qua trinh nudi tham
canh dé thu nhan chitin va chitosan c6 d6 tinh sach cao.

Xay dung dugc quy trinh diéu ché chitosan lactate ¢ do tan tt trong nude tir chitosan
thu duoc o trén.

Xac dinh dugc diéu kién phu hop khi sir dung chitosan lactate dé thu sinh khéi vi tao
Nannochloropsis sp.



. Pham vi va n¢i dung nghién ciru

Pé dat dugc 3 muc tiéu nghién ctru, luan an tap trung nghién ctru 3 ndi dung:

Nghién ciru quy trinh san xuét chitin, chitosan c¢6 do tinh sach cao tir vo 16t xc clia tom
thé chan tring.

Nghién ctru quy trinh diéu ché chitosan lactate c6 do tan tot tir san pham chitosan thu
nhan duoc o trén.

Nghién ciru ing dung chitosan lactate dé thu nhan sinh khéi vi tao Nannochloropsis sp.
. Y nghia khoa hoc va thye tién ciia ludn 4n

Lan dau tién, nguyén li¢u vo 16t xac cia tom trong qua trinh nudi tham canh dugc danh
gia vé kha ning thu hoi, thanh phan héa hoc, tinh chat va sir dung dé san xuét chitin,
chitosan.

Pé xuét quy trinh san xuét chitin, chitosan c6 dd tinh sach cao véi lugng hoa chit su
dung thap, thoi gian xr Iy ngan, khong can qua céng doan khir mau.

Dé xuat quy trinh diéu ché mudi chitosan lactate tan tot trong nude (d6 tan > 99%) bang
phuong phap rin — 10ng, ¢6 thé ap dung & quy mé 16n mot cach dé dang.

Pé xuit diéu kién thu hoi vi tao bién Nannochloropsis sp. dat hiéu qua cao (~ 90% sau
2 gid dé ling) khi st dung chitosan lactate c6 két hop diéu chinh pH méi trudng.

Két qua dé tai mo ra dinh hudng tan dung vo 16t xac tom thé chan trang tao cac san
pham c6 gia tri gia ting (chitin, chitosan, chitosan lactate), giam 4nh huong xau dén moi
truong trong qué trinh nudi tdm tham canh.

Viéc sir dung san pham tir qué trinh nudi thiy san (chitosan lactate) dé thu vi tao va img
dung 1am thtrc an thily san huéng dén nén kinh té tuan hoan va phat trién bén viing cho
nganh nudi trong thiy san.

CHUONG 1. TONG QUAN TAI LIEU
1.1. Tiém ning thu hdi vé 19t xac tdm thé chan trang

Viéc 4p dung mo hinh nudi tham canh, siéu thAm canh nham giam thiéu 6 nhiém
moi trudng nuodi, han ché duoge dich bénh, tang mat do nudi va vy nudi trong nam. Qua do,
viéc xi phéng mdi ngay cac chat thai dé lam sach ao nudi gitip cho chiing ta c6 thé thu nhan
mdt luong 16n vé 16t xac cia tom ¢ do tudi nudi thuong mai. Mac du ca Viét Nam chi chiém
xap xi 10% trai nudi ap dung cong nghé cao nhung chiém ~ 80% tong san lugng tom thu
hoach tir cac trai nudi mo hinh tham canh, siéu tham canh va tap trung chi yéu & céc tinh
khu vuc Pong bang song Ciru Long. Trong d6, xuat khau tom thé chan tring chiém 72%
tong gia tri xuat khau tom nam 2020. Nam 2022, céc tinh tiép tuc phat trién tom thé chan
trang thim canh, ban thAm canh c6ng nghé cao nham kiém so4t mdi truong tét hon. Theo
Tong cuc Thay san théng ké (thang 2/2022) luong tom thé chan tring ude dat 25.500 tin
(tang 6,3% so véi cung ky nam trudc).

Trong qué trinh sdng, tom thudng xuyén 16t xac dé c¢6 thé sinh truong va phat trién.
Luong vo6 16t xac co thé thu nhan thudng xuyén mdi ngdy do mé hinh nudi cong nghé cao
cd mat do day nén sy 10t xac ctia cac con tom khong déng thoi diém. San luong v 16t xéac
s& ting ty 1& thuan cing vé6i san luong tom thé chén trang thu hoach duoc. Vay, néu ching



ta khong tan thu mot luong vo (chét thai rin trong nganh nudi trong) thi rat lang phi, do boi
day cling 13 ngudn nguyén liéu tiém ning dé san xuat chitin, chitosan. Thanh phan chinh
cua vo 10t xac gém chitin va khoang chét, can duoc tan thu dé gia tang gia tri cho cac san
pham nganh nudi va giai quyét 6 nhiém moi truong.

V6 10t xac chira ham Iugng khoang kha cao vi day 1a 16p vo cta tom duogc 16t ra sau khi
bi voi hda, tao nén do ctng nhét dinh dé con tom co thé ty 16t 16p vo nay ra. Khoang chét ton tai
trong vo dudi dang tinh thé calci va calci cacbonat vo dinh hinh va dugc bao quanh boi chit nén
lipid-protein, nén ham hugng protein va lipid chiém ty 18 thap. Mic du lugng khoang chiém ty 1¢
cao nhung ching nam xen k& véi cac soi chitin-protein dugc hinh thanh cac phién méng, xdp. Vi
vay, ching ta ¢ thé xéc 14p quy trinh san xuat chitin véi cac ché do khir khoang va protein, khong
can cong doan khtr chat mau. Pong thoi, quy trinh san xudt duoc dinh hudng tao ra dugc san
pham c6 chat lugng cao (ham luong khoang va protein < 1%) nhung tiét kiém dugc hoa chat va
thoi gian.

1.2. San xuit chitosan va diéu ché chitosan lactate

Chitosan dugc ing dung rong rai trong cac nganh y sinh, thuc pham, néng nghiép,
cong nghé sinh hoc va dugc pham nho ¢6 tinh chit doc ddo mang ban chit polycation va
1a polyme ty nhién an toan. Chitosan c6 kha ning khang ndm, khang khuan, chong oxy
hoa, tao mang, tao gel, hip phu mau, 1am trong dung dich... nhung han ché tng dung do
chi hoa tan dugc trong mét sb loai acid lodng. Dé nang cao chat lugng va ting kha ning
mg dung, viéc chuyén chitosan thanh mubi chitosan c6 thé hoa tan trong nudc duge cac
nha khoa hoc quan tdm nhiéu hién nay. Mubi chitosan (chitosan hoa tan trong nudéc)
duoc hinh thanh khi cdc nhom amin & vi tri sd 2 cua chitosan bi proton hoa (-
NH3*OCOR") trong méi truong acid (vO co va hiru co).

Hién nay, chitosan s& dugc san xuét tir chitin qua cong doan deacetyl, ddy 1a qua
trinh tich nhom acetyl ra khéi phan tir chitin. Mudi chitosan dugc diéu ché bing cach
cho chitosan phan tng véi cac loai acid v6 co hodc hitu co trong diéu kién thich hop.
San phém mudi thu duoc sau khi loc va rira dé loai acid du. Cac yéu td anh huong dén
qua trinh hinh thanh mudi chitosan phu thudc vao kich thudc hat chitosan, ty 1€ chitosan
va dung moi phan Ung, néng do va loai acid, nhiét do va thoi gian phan tng. Co 3
phuong phap diéu ché san pham mubi giita chitosan va acid: (1) san pham tao ra khi
chitosan & trang thai rdn phan tng voi acid trong méi truong con va sdy kho, (2) san
pham tao ra khi cho chitosan & trang thai ran phan Gng véi hoi acid va siy kho, (3)
chitosan dugc hoa tan hoan toan trong méi truong acid tao gel, sau d6 siy phun/dong
kho thanh bot hodc sy kho tao mang.

1.3. Thu hoach vi tio bién Nannochloropsis sp.

Dén nay, viéc thu hdi sinh khdi vi tdo van con tré ngai nén nganh kinh té vi tao
& Viét Nam chua phat trién manh. Kho khan cha yéu 1a do chi phi dau tu thiét bi va cong
nghé ctia hé thong thu hoach vi tao thuong mai qué cao, phuong phap thu hiéu qua tap
trung chi mot s loai tao cé kich thudc 16n va 1a vi tao nudc ngot. Cac giai phap hién
nay duoc ap dung phd bién 1a nudi vi tao tai trai nuéi thuy san, hodc ly tim dé thu dang
sét 10i bao quan lanh dén khi cung cép cho cac trai nuoi giong. Ngoai ra, da c6 nhicu
phuong phap thu nhin da duoc nghién ctru va tng dung: ling trong luc, vi loc, dong
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tu/két bong, tuyén ndi va két hop cac phuwong phap. Tuy nhién, cac phuong phap nay
van ton tai mot sd han ché nhu chi phi nang luong cao, doc tinh cia cac chit hoa hoc sit
dung. .., khong kha thi trong viéc mod rong quy mo san xuat.

Nhitng nam gan diy, phuong phéap keo tu vi tao bang polyme sinh hoc dugc
nghién ciru va tmg dung nham thay thé cac chat héa hoc c6 tinh doc hai, chi phi dau tu
thap, k¥ thuat don gian nén dé ap dung thuc té. Tuy nhién, d6i v6i loai vi tao bién thi
kha nang thu khéng cao do mdi trudng vi tao chira ham lwong mudi cao, gay anh huong
cho qua trinh keo tu.

Mudi chitosan c6 kha niang hoa tan cao trong pham vi pH rong, mo ra trién vong
moi cho tmg dung cua chitosan. Viéc sir dung chitosan lactate dé nghién ctru phuong
phap thu hoach vi tao Nannochloropsis sp. nham giam chi phi van chuyén tir trai nudi
vi tao dén trai nudi thuy san va gitr dugc chét lugng yéu cau (hoat chét sinh hoc va kha
ning phuc hdi sinh trudong). Bén canh d6, cac nghién ciru chi ra rang phwong phéap keo
tu bang cac chat hitu co dugc cho 14 phi hop dé tmg dung & quy mé 16n vi tinh hiéu qua
cao, chi phi van hanh thap, phi hop nhiéu loai tio, nhanh chdng, yéu cau bao tri tdi thiéu
va than thién vi moi truong.

CHUONG 2. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén vat liéu nghién ciru
V6 16t x4c ctia tom thé chn tring (Litopenaeus vannamei), vi tao Nannochloropsis sp.
2.2. Phuong phap nghién ctru
So dd nghién ctru tong quat dugc trinh bay ¢ Hinh 2.4.
Giii thich so do:
(1) Panh gia tiém niing sir dung vé 16t xac clia tom thé chin trang 1am nguyén lidu sin
xuét chitin, chitosan
Muc ti€u ctia ndi dung nay la udc tinh so b san lugng nhan, thanh phén hoa hoc
co ban vo 16t xac cua tom thé chan tring theo d6 tudi trong qua trinh nudi tham canh va
va thir nghiém san xuét chitin, chitosan theo quy trinh d4 dugc cong bd.
(2) Nghién ciru xdy dung quy trinh sin xuat chitin, chitosan tir vé 10t xac ciia tom thé
chan tring
Muc tiéu ciia ndi dung nay 1a xac dinh duoc diéu kién thich hop dé thu chitin c6
dd tinh sach cao, chitosan c6 dg deacetyl cao, do tan tdt tir vo 10t xac ctia tdbm thé chan
trang, giam luong hoa chat sir dung va rat ngan thoi gian khir khoang.
(3) Nghién ciru xay dung quy trinh diéu ché chitosan lactate tir chitosan thu nhén tir
v 19t x4c clia tom thé chan tring
Muc tiéu cta ndi dung nay 1a xac dinh cac thong so thich hop cho cac bude cua
quy trinh diéu ché chitosan lactate tir chitosan thu nhan tir vo 16t xac ctia tom thé chan
trang. Tir d6, dé xuat dugc quy trinh diéu ché chitosan lactate tir chitosan vé 16t x4c ctia
tom thé chan tring c6 do tan tét, hiéu suat thu hdi cao va tinh chat twong duong san
pham thuong mai
(4) Nghién ctru irng dung chitosan lactate diéu ché tir vé 10t xdc ciia tdm thé chan tring
dé thu hoi sinh khdi vi tao Nannochloropsis sp. cb dic.



Muc tiéu ctia ndi dung nay 1a xac dinh dugc diéu kién thich hop dé két bong vi
tao Nannochloropsis sp. bang phuong phéap két hop dung chitosan lactate va diéu chinh
pH. Dong thoi, duy tri tdi da ham lwong chlorophyll-a, carotenoids c6 trong san pham
thu hoach va c6 kha niang phuc hdi sinh khdi vi tao dap ing nhu cau sir dung trong nganh
nudi tréng thiy san.

(Ao nudi toOm tham can}D

v 1. Panh gia kha ning thu hoi vo 10t xac theo do
tuoi cta tom thé chan trang

Pénh gi4 tiém nang thu hdi

VO 1ot xac TR — PR —
7 2. Pénh gid thanh phan hoa hoc cua vo 10t xac va
thir nghi€m san xuat chitin theo d¢ tuoi
(Vé 10t xac cua t6m>

v 1. Nghién ctru didu kién san xuat chitin
Nghién ctru quy trinh san

xuat chitin, chitosan

2. Nghién ctru diéu kién san xuat chitosan
m 1. Banh gid khd nang truong nd chitosan anh
huong dén d6 tan va hi€u suat thu hoi cua
- chitosan lactate
Nghién ctru quy trinh diéu
ché chitosan lactate TS G L
2. .Nghién cuu dicu kién di€u ché chitosan lactae
Chitosan lactate 1. Panh gid anh hudng cta nong do chitosan
lactate, phuong phép két hgp dung chitosan

Nghién ctru phuong phép thu lactate va diéu chinh pH dén higu suat lang theo

NS thoi gian thu hoach
hoi vi tdo Nannochloropsis sp. £ ¥

Dich vi tao c6 dac
C Két luan >

Hinh 2.4. B6 tri thi nghiém tong quat.

2.3. Phuong phap phéan tich

Ham lugng khoang, 4m duoc xac dinh theo phuong phap AOAC 1990. Ham lugng
protein cua vo 16t xac duge xac dinh theo phuong phap Biuret, ham luong protein cua chitin,
chitosan dugc xac dinh theo phuong phép Micro-Biuret; ham lugng protein cé trong vi
tdo dugc xac dinh theo phuong phap Biuret, xtr Iy theo phuong phap ctia Dorsey va cong
su (1978). Ham lugng chitin dugc xac dinh theo phuong phap cia Black va Schwartz
(1950). Ham lugng carotenoid trong vo tdm nguyén liéu dugc xac dinh theo phuong
phap cua Sachindra va cong su (2006). DB deacetyl cua chitosan dugc xac dinh theo
phuong phap cua Wu va Zivanovic (2008). B§ truong n¢ cia chitosan trong dung moi
duoc xac dinh theo phuong phap cia Minh va cong sy (2017). Ham lugng lipid trong
vo tom va vi tdo dugc xac dinh theo phuong phép cua Bligh va Dyer (1959). Ham lugng
carbohydrate bang phuong phap phenol-sulphuric acid (Nielsen, 2010). Ham luong
chlorophyll-a va carotenoids trong vi tao duoc xac dinh bang phuong phap cia Sumanta

2. Panh gia anh huong cia phuong phap thu
hoach dén hiéu sudt thu hdi ham luong
chlorophyll-a, carotenoids va kha nang sinh
truong cua sinh khéi vi tao Nannochloropsis sp.
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va cong sy (2014). Mat do té bao duoc xac dinh bﬁng bué}lg dém héng cau Neubauer
improved. Hinh anh soi kich thudc vi tao chup trén kinh hién vi Olympus BX41.

Khoi lugng phan tir cua chitosan duoc xac dinh thong qua do nhot ndi va cong thure
Mark-Houwink (2001). D¢ hoa tan cua chitosan va chitosan lactate duge xac dinh theo
phuong phép cua Minh va cdng su (2019). B nhét bicu kién duge xéac dlnh bang nhot k§
B‘rookﬁeld. Hmh glnh soi vO 10t xac, chitin, chitosan chyp trén kinh hiénrvi dién tir. Ph,(A)
hong ngoai bién d6i Fourier trong pham vi 500 — 4000 cm’l. Xéac dinh d6 ket tinh twong doi
(CrlI) cua cac mau trén pho nhi€u xa tia X (XRD). Pho cong hudng tir hat nhén (‘HNMR)
dugc do trén thict bi quang pho AV300 MHz, Bruker, Hoa Ky.

2.4. Cong thirc tinh

San lugng vo 10t xac clia tom thé chan tring c6 thé thu hoi tir qua trinh nudi tham
canh dugc udc tinh theo cong thure sau:

G =3 (1.1)

Trong d6: G (kg/kg) 1a san luong vo 16t xac cua tom thé chan tring c6 thé thu hoi
tir qué trinh nudi thAm canh. Ms (kg) 1a lugng vo 16t xac ciia tom thé chan tring c6 thé
thu hoi va Mo (kg) 14 lwong tom thuong pham thu hoach dugc tir cting mot vu nudi tham
canh.

Xéc dinh hiéu suét thu hdi (RE) theo cong thire (1.2). Trong d6, M va R (g) 1a khéi
lwong mau ban dau va mau sau khi xir 1y.

RE (%) = 22 (1.2)

Hiéu qua thu hoi ctia qué trinh keo ty sinh khéi vi tio dugc xac dinh thong qua
chi tiéu hiéu suét lang cta sinh khéi vi tao. Hiéu suét lang (FE) duoc xac dinh bang cach
do mat d§ quang hoc té bao vi tao trudce va sau khi tién hanh keo tu. Mat do quang hoc
(OD) dugc do trén may quang phé UV-VIS (DR6000) ¢ 490 nm. Cong thirc tinh hiéu
sut ling (1.3) (Sirin va cong su, 2012):

FE (%) = OD?);D::DS

Trong d6, ODg¢ va ODs 1a mat d§ quang cua dung dich tdo trude va sau keo tu.
Xac dinh hiéu suét thu hoi ham lugng cua cac chit mau (chorophyll-a: REch.a,
carotenoids tong s6: REcarotenoias) theo cong thire (1.4) va (1.5):

x 100 (1.3)

RE cp_a(%) = <7200 (14)
RE Carotenoids(%) = C%;OO (1-5)

Trong d6, Chr, Cr(g) 1a ham luong chlorophyll-a, carotenoids trong mau vi tao
ban dau; Chs, Cs 1a ham lugng chlorophyll-a, carotenoids trong mau sinh khéi vi tio sau
khi thu hoach.

2.5. Phuwong phap xir Iy so liéu

S liéu bao céo 14 gia tri trung binh cta 3 lan thi nghiém l3p lai v6i 3 1an phan
tich, co ¥ nghia théng ké (p < 0,05). S6 liéu duoc xu Iy thong ké bang phan mém IBM
SPSS Statistics dé so sanh gi4 tri trung binh cia cac miu nghién ctru. St dung phan
mém Microsoft Excel, Visio Profesional, Origin dé vé& cac so d6 khdi, do thi.
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CHUONG 3. KET QUA VA THAO LUAN
3.1. Thue trang va tiém ning sir dung vo 16t xac ciia tom thé chan tring 1am nguyén
lidu sin xuat chitin, chitosan

3.1.1. Thuc trang vo 16t xac ciia tom thé chin tring tai co sé nudi tom tham canh

Thuc trang khéao sat tai mot s6 co s& nudi tdbm thAm canh nhan théy, vo 10t xac
cua tom dugc tao ra lién tuc trong qua trinh nudi. Khi dién tich nu6i taing nhanh thi luong
v 16t x4c cla tom s& ting dang ké co thé gay 6 nhiém ngudn nudc nudi hoic khu vuc
ao nudi néu khong duoc thu gom va xur Iy diing cach. Trong khi d6, vo 10t xac clia tom
lai chira cac thanh phén c6 gia tri nhu chitin, khoang chat. Hon nita, vo 10t x4c cia tdbm
c6 thé thu gom d& dang bang hé théng xi phong tai cac ao nudi tham canh. Vi vay, viéc
khao sat san lugng vo tom 16t xac theo chu ky sinh truong, tir d6 dé xuét thu gom va sir
dung cho san xut cac san pham gia tri gia ting 1a can thiét.
3.1.2. San lugng vé 16t xac ciia tom thé chan trang theo dd tudi c6 thé thu hdi trong

qua trinh nu6i thim canh

San lugng vo 16t xac ctia tom c6 thé thu hoi tir qua trinh nudi tham canh ¢ d6 tudi
nudi (=40 ngay tudi) dat trung binh ~ 280 (kg/ao/vu) ddi véi ao 1500 m? va mat do tha
1 200 con/m2. Néu san luong tom thwong pham dat 4.500 — 6.000 kg/ao/vu (trung binh
5.000 kg/ao/vu) thi kha ning thu hoi vo 16t xac 1a 0,056. Diéu d6 ¢ nghia 1a ctr 1 tin
san luong tom thwong pham thu hoach thi c6 ~56 kg san luong vo 16t xac kho thu dugc
trong 1 vu nudi. Nhu vay, san lugng vo 10t xac co thé thu duoc tuong duong ~ 5% so
v6i san luong tom thuong pham.
3.1.3. Thanh phan héa hoc ciia vé 19t xac va thir nghiém san xuit chitin

Vo6 16t xac tom & cac do tudi tir 40 ngdy nudi dén trén 90 ngay nudi duge xac
dinh, chira thanh phan hoa hoc chinh gdm chitin (20 — 24%), khoang (52 — 61%) va
protein (10 — 13%). Thir nghiém san xuat chitin thong qua quy trinh cia Toan va cong
su (2006): khir khoang bang HC14% (1:5, w/v) & 30°C trong 12 gid va khir protein bang
NaOH 4% (1:5, w/v) & 30°C trong 24 gio. Két qua cho thy kha nang thu hoi chitin phu
hop & d6 tudi tir 60 ngay tudi trd 1én voi ham luong chitin thu dugc 23 — 24%, ham
luong khoang va protein con lai trong chitin thap (<1%).
3.2. San xuit chitin tir v6 19t xac tom thé chin tring
3.2.1. Qua trinh khir khoang

Vo 16t xac tom ¢ trang thai khac nhau (kho va uét) xtr ly véi dung dich HCI co
nong d6 khac nhau ¢ nhiét do 30-70°C trong 1-12 gid. Két qua khao sat trinh bay trong
Hinh 3.5 va Hinh 3.6. Theo d6, ndng 6 HCI 1a yéu t6 quan trong quyét dinh dén hiéu
quéa khir khoang, trong khi nhiét d6 va thoi gian 1a hai yéu t6 c6 anh huong khong déng
ké. Pé lam giam chi phi san xuét khi 4p dung & quy mé 16n va han ché dnh huong khong
c6 loi dén chat lugng cua chitin, déng thoi thoa man diéu kién ham lugng khodng con
lai trong chitin tho xap xi 1%, luan an dé xuat diéu kién khir khoang phu hop cho ca mau
vo 10t xac udt va kho la: néng do HCI 4%, nhiét d0 30°C va thoi gian 3 gid. Khi d6 ham
lugng khoang con lai trong mau chitin tho thu nhan tir mau vo 16t xac uét 1a 1,3 = 0,2%
va kho 13 1,3 + 0,1%, hiéu suat thu hoi chitin tho dat 1an luot 13 41,6 £ 1,5% (udt) va
36,3 + 2,1% (kho).
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Hinh 3.5. Anh hudéng ctuia ndng Hinh 3.6. Anh hudng cia nong
d6 HCI (%), nhiét do xu 1y dén d6 HCI (%), thoi gian xir 1y dén
hi€u suat thu hoi va ham lugng hi€u suat thu hoi va ham lugng
khoang con lai trong chitin tho. khoang con lai trong chitin tho.

Ghi cha: Piéu kién chung cia cac phan tGng: Ty 18 nguyén liéu/dung dich HCI: 1:5
(nguyén liéu udt: a), 1:15 (nguyén liéu kho: b).

Cdc chit cdi khdc nhau trén biéu @6 (mau sdc theo cdt nong do (do: HCI 2%, xanh lyc: HCI 3%, xanh:
HCI 4%), riéng mau den theo nhiét @3) thi khdc biét ¢6 Y nghia thong ké (p < 0,05).

3.2.2. Qua trinh khir protein

Sau khi mau vé 19t xac dugc khir khoang bang HC1 4% & 30°C trong 3 gid dbi
v6i ca hai trang thdi miu u6t va kho thu chitin tho, tiép tuc tién hanh khir protein dé thu
chitin tinh sach. Qua trinh khtr protein duoc thuc hi¢n trong diéu kién: néng do NaOH
(2%, 3%, 4%), nhiét do khur (30°C, 50°C, 70°C) trong thoi gian (3, 6, 9, 12 va 24h). Két
qua khao sat dugc trinh bay trong Hinh 3.7 va Hinh 3.8. Theo d6, c4 hai yéu td ndng do
NaOH va nhiét d6 xir 1y déu anh huéng 16n dén hiéu qua khir protein. Khi nong do
NaOH va nhiét do xir Iy tang s& lam ting hiéu quéa khtr protein tang. Tuy nhién, nong do
NaOH (%) str dung va nhiét d6 xtr Iy cang cao thi kha nang thu hoi chitin cang thap mac
du c6 d6 tinh sach cao. Dé dat duoc yéu ciu vé ham lugng protein con lai thép hon 1%
va c6 thé tiét kiém dugc hoa chat, thi NaOH 3% 1a ndng d6 phu hop khi xir Iy & nhiét
d6 50°C véi thoi gian 6 gid thi hiéu sut thu hoi chitin dat 32,4% d6i véi nguyén liéu vo
10t x4c wdt va 26,3% doi véi vo 16t xéc kho.
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Hinh 3.7. Anh hudéng ctia nong do Hinh 3.8. Anh huong ctia ndong do
NaOH (%), nhiét do xt Iy dén hiéu NaOH (%), thoi gian xtr 1y dén hiéu
suat thu hoi va ham lugng protein suat thu hoi va ham lugng protein
con lai trong chitin tinh sach. con lai trong chitin tinh sach.

Ghi cha: Piéu kién chung cua cac phan tng: Ty 1€ chitin th6/dung dich NaOH: 1:5 d6i
voOi ca hai trang thai nguyén li¢u ban dau (u6t: a, kho: b).

Cdc chit cdi khéac nhau trén biéu do (mau sdc theo cot nong do (do: NaOH 2%, xanh luc: NaOH 3%,
xanh: NaOH 4%), riéng mau den theo nhiét do) thi khdc biét cé y nghia thong ké (p < 0,05).

3.2.3. Qua trinh deacetyl hoa
Bang 3.7. Anh hwéng ciia nhiét d9, thoi gian deacetyl dén d deacetyl, dd nhét, dd
tan, hi¢u suat thu hoi, ham lwong khoang va protein con lai trong sin pham

Nhiét | Thoi bo Do nhot Po tan Hi¢u suit thu | Khoding Protein
do gian deacetyl (cPs)* (%)* hoi chitosan (%)* (%)*
CC) | (gio) (Yo)* (Yo)*

12h | 83,5+ 1,4 | 1.227+38° | 97,0+ 0,8" 242 +£25° 0,5+0,1* | 0,11+0,0°
80°C | 24h | 86,7+0,7° 986+24° | 99,0+0,1° 23,6+29° 0,5+0,1* | 0,07+ 0,0
36h | 902+ 1,7° 639+32% | 99,0+ 0,2° 23,3 +£3,0° 0,3+0,1* | 0,02+0,0°
12h | 86,1+0,1° 558+51° | 97,7+0,7° 242 +£2.6° 0,3+0,2* | 0,15+0,1°
90°C | 24h | 892+ 1,6° | 479+72° | 99.0+0,2° 23,0+24° 0,2+0,1* | 0,10+0,1°
36h | 90,5+1,3° | 342+13* | 99,1+0,2° 22,1 +£3,3° 0,1+£0,0° | 0,09+0,0°
* Tinh theo lwong chat khé tuyét doi. Cdc gid tri trong bang c6 ky tw khéc nhau thi khéc biét ¢é ¥ nghia
théng ké (p < 0,05).

Chitin thu dugc tir vo 16t xac cua tom duoc deacetyl bang dung dich NaOH 50%
voi diéu kién nhiét do (80, 90°C) va thoi gian (12h, 24h, 36h) khac nhau dé thu nhan
chitosan. Két qua khao sat duoc trinh bay trong Bang 3.7. Theo d6, nhiét do xur 1y cang
cao, thoi gian xtr Iy cang dai thi chitosan thu dugc c6 d6 deacetyl va do tan cang cao, do
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tinh sach tang. Tuy nhién, khi tién hanh deacetyl & nhiét d6 cao va kéo dai thoi gian thi
d6 nhdt giam va hiéu suét thu hoi chitosan cang thap.

bé dat duogc yéu cau san phém chitosan c6 DD ~ 90%, d6 tan ~ 99% thi diéu kién
deacetyl phu hop la: dung dich NaOH 50%, nhiét d6 90°C trong 24 gid, hiéu suat thu
hoi 1a 23%, d6 nhét cua chitosan 479 cPs va ¢ do tinh sach cao.
3.2.4. D¢ xuit quy trinh san xuit chitin, chitosan tir vé 16t xac

Quy trinh san xudt chitin, chitosan tir vo 10t xac cta tom thé chan tréng, duoc
thuc hién qua hai budc khir khoang va protein (khong can thém budc khir mau) véi thoi
gian ngan. Ché d6 khir khoang bang HCI 4% & nhiét do 30°C trong 3 gid va ché do khir
protein bang NaOH 3% & nhiét do 50°C trong 6 gid. San pham chitin thu duoc co chat
lugng cao (ham lugng khoang va protein dudi 1%). Chitin tinh sach dugc deacetyl hoa
bang NaOH 50% (w/v) & 90°C trong 24 gio (ty 18 1:5, w/v). Sau khi loc va rira vé trung
tinh, thu duoc san pham chitosan tinh sach.

Hinh 3.12. Hinh anh SEM cua v 19t xdc (a,b) 6 do phong dai khac nhau, (c) chitin va
(d) chitosan san xuat tir vo 16t xac.
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Hinh 3.13. Pho FTIR cua chitin (a), chitosan (b) tach chiét tir vo 16t x4c cla tom va
chitosan (c) tach chiét tir vo tom ché bién.



11

San pham thu duoc danh gia cao vé do tinh sach, ham lugng kim loai ning (As,
Hg, Cd, Pb) dudi mirc cho phép. Trang thai bé mit cta cia san pham chitin, chitosan
duoc so sanh véi 16p vo 16t xac ¢ Hinh 3.12, cho théy su tinh sach cua san phém. biéu
nay ciing thdy rd hon ¢ phan tich XRD (Hinh 3.15), tai tai 20 trong 30° — 50°, khong
thdy xuét hién cac dinh ctia CaCO; trong phd cia chitosan va khong cé dinh tap chat
trong phd NMR (Hinh 3.14). Chitosan thu duoc c¢6 d6 két tinh cao (65,72%). Khi so
sanh voi san pham chitosan tir vo tdm ché bién thi cdu tric héa hoc va cau trac tinh thé
chitosan tir vo 10t xac khong khac biét thé hién trong Hinh 3.13 va 3.15.
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Hinh 3.14. Pho 'H NMR cua ch1tosan tach chlet tu: VO 10t X4c.
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Hinh 3.15. Pho XRD cua vo 16t xac (a), chitin (b), chitosan (c) tach chiét tir vo 16t xac
va chitosan (d) tach chiét tir vo tom ché bién.
3.3. Piéu ché chitosan lactate

Chitosan thu duoc tir vo tom 16t xac & trén duoc st dung 1am nguyén liéu dé diéu
ché chitosan lactate trong diéu kién trwong nd chitosan trong hdn hop dung méi
ethanol/nudc véi ty 1€ va thoi gian ngam khac nhau. Sau do, chitosan truong nd phan
ung voi acid lactic voi néng dd, nhi¢t do va thoi gian khéac nhau.
3.3.1. Anh hwéng ciia ndng d6 ethanol (%,v/v) dén dd trweong né

Sy anh hudng cta ty 18 EtOH (%, v/v) trong dung mdi ethanol/nudc dén do truong
no cua chitosan, trang thai, do tan va hi¢u suét thu hoi chitosan lactate trinh bay trong
Bang 3.11 va Hinh 3.16. Theo d6, do tan ctia cic mau mudi chitosan tir chitosan dugc

Intensity (a.u.)
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ngam truong nd cao hon han so vdi mau chitosan khong duoc truong (BC). Tuy nhién,
cac ndng do ethanol tir 10 dén 50% thi do truong né khong dong déu va khong co sy
khac biét c6 ¥ nghia théng ké. Ngoai ra, sau phan Gmg vé6i lactic acid, mudi chitosan
lactate nay ciing b tan nhiéu nén hiéu qua thu hoi rat thip va san pham bi déo hodc von
cuc, mau vang sam sau khi dugc séy kho.

Véi ty 18 EtOH chiém 70 va 80% lam truong nd chitosan tot nhat va khi tao mudi
thi thu dugc hiéu suat thu hdi cao hon cac hdn hop dung méi khac. Do vay, dé tiét kiém
dung moi, ty 1¢ EtOH/H>0 nén duoc chon dé truong nd chitosan 1a 70%, thoi gian ngdm
2 gid, do truong ~450%, hi¢u suat thu mubi ~ 152% va do tan ~ 98%.

Bang 3.11. Anh hudng cua ty 18 EtOH (%, v/v) trong dung mdi ethanol/nude dén
dd truong nd cua chitosan, trang thai, do tan va hi¢u suat thu hdi chitosan lactate

Ty 18 EtOH/H.0 (%) | Pé trwong né (%)* P tan (%)* Hiéu suit thu hoi (%)*

PC - 83,7 +2,1° 138,3 +3,3"
0 506,0 + 28,3¢ - -

10 504,0 + 27,99 - -

20 501,2 +27.8¢ - -

30 4937 + 26,9 - -

40 4744 +23 3% - -

50 466,8 + 14,4>¢ 98,2+ 0,9° 132,1 +1,2°
60 4523 +4,7% 98,3 +1,4° 143,6 + 2,7
70 450,6 + 6,5 98,1+0,3 151,0 + 1,5¢
80 428.8 + 2,0 98,0 + 0,8° 151,6 +0,5¢
90 402,3 +3.4° 96,3+ 0,3° 146,3 + 5,0

* Tinh trén ham lu"ong chat khé tuyét doi. Cac gid tri trong bang c6 ky tir giong nhau thi khéng khac
biét ¢é y nghia thong ké (p>0,05). Do cdc mdau san pham chitosan lactate tao gel va bi hoa tan trong
dung moi sau phan wng khi chitosan duoc trwong no trong cac dung moi co ty ¢ EtOH/H,O0 trong
khodng 10 — 40 %, nén khéng thé tinh dwoc @ tan va hiéu sudt thu hoi.

a)\%c, :é‘d"/. a(‘h.. 40%4 50%] 66%‘ 70‘"/;‘ s 0%,

LT l*lf

?) 0% 10% 20% % %o % 60% / 70 /o 80 /

L e ot St el

!. R
* g % 0% Q 60% 4 70% A 80% 4 00% pC

Hinh 3.16. (a) Chitosan ngam truong n¢ trong EtOH/H>O ¢ cac ty 1€ dung moi khac nhau,
(b) chitosan sau truong nd phan ng véi lactic acid va (c) chitosan lactate thu duoc.
3.3.2. Anh huéng ciia thoi gian ngim dén d6 trwong né

Bang 3.12 trinh bay d truong nd cua chitosan, do tan va hi¢u suat thu hdi chitosan
lactate khi ngam chitosan trong hon hop dung moi EtOH/H,O véi ty 1&¢ EtOH (70%)
trong thoi gian tur 0,25 — 12 gio.
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Bang 3.12. Anh hwéng ciia thoi gian ngim chitosan dén d9 truwong né ciia chitosan,
dd tan va hiéu suit thu hoi chitosan lactate

Thoi gian ngdm (gio) | P trwong né (%)* bo tan (%)* HSTH (%)*
0,25 4252 +32° 90,7 + 1,8 140,4 + 3.4°
0,5 445,6 + 33" 93,8+ 1,7% 143,9 + 2,5%
1 4463 +2,7° 94,4 + 1,5%° 144,6 + 4,2%°
2 4478 +2,8° 94,9 + 1,1 146,2 + 2,9%
3 4483 + 1,5° 95,0+ 1,1° 147,7 + 3,1
4 4512 +3.2° 98,5+ 0,39 151,1 £2.2°
6 450,9 + 6,4° 98,1 + 0,4% 151,0 + 1,6®
8 4457 + 3 8" 98,1 + 0,3 148,7 + 2,7%
10 4454 +22° 97,8 + 0,8% 148,2 + 4,0
12 4458 + 3,1° 96,1 + 0,4°¢ 147,5 + 2,8

* Tinh trén ham luong chat khé tuyét doi. Cdc gid tri trong bang c6 ky tw khdc nhau thi khdc biét ¢é y
nghia thong ké (p < 0,05).

(a)

1
=

Hinh 3.17. Chitosan ban dau va truong nd trong dung méi EtOH/H20 70%.?rong 4 gio0,
chitosan ban dau (a) va chitosan ngdm dung moéi (b) duédi kinh hién vi (10x).

Két qua cho thay do trwong nd cua chitosan dat cao nhét sau 0,5 gio ngdm nhung
dé dat duoc d6 tan va hiéu suét thu chitosan lactate thi sau 4 gio ngdm (Hinh 3.17)
chitosan cho hiéu qua cao nhét 1an luot 14 98,5% va 151%.
3.3.3. Anh huéng ciia nong d lactic acid

Chitosan sau khi ngam 4 gi¢ trong dung mo6i EtOH/H20 (70% EtOH) dugc cho
phan g véi lactic acid & cac néng d6 khac nhau (0,5; 0,6; 0,7; 0,8; 0,9, 1,0 va 1,5M).
Bang 3.13 cho thdy khi nong d¢ lactic acid ting thi hiéu suat thu hdi va do tan cta
chitosan lactate déu ting. Str dung ndng d6 lactic acid 1,0 M dat gia tri cao nhit (d6 tan
dat 98,5% va hiéu suat thu hoi dat ~ 152%) va khong khac biét thong ké khi tiép tuc
tang nong do.
Bang 3.13. Anh hwéng ciia ndng dd acid phan ng dén do hoa tan va hiéu suit thu
hdi chitosan lactate

Nong dd lactic acid (M) P tan (%)* Hiéu suit thu hoi (%)*
0,5 56,2 +2,6° 114,4 + 6,5°
0,6 72,8 +2,7° 132,0 + 4,4°
0,7 832 +2,7° 140,5 + 1,1°
0,8 92,6+ 1,69 141,7 + 1,2
0,9 95,4 +0,8% 144,0 + 1,6°
1,0 98,5+ 0,2° 151,8 + 1,8¢
1,5 98,8 +0,1° 151,5+1,9¢

* Tinh trén ham luong chat khé tuyét doi. Cac gid tri trong bang (theo cét) ¢é ky tw khdc nhau thi khéc
biét co y nghia thong ké (p < 0,05).
3.3.4. Anh huéng ciia thoi gian phan ing

Bang 3.14. trinh bay dnh hudng cua thoi gian phan ung gitra chitosan va lactic
acid dén d6 tan va hiéu suét thu hoi cia chitosan lactate. Theo d6, khi tang thoi gian
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phan tmg thi do tan va hiéu suét thu hdi san pham ting trong ~ 2,5 gio dau va gan nhu
khong d6i sau thoi gian nay (hiéu suat thu hdi ~ 152% va d tan dat trén 99%)).

Bang 3.14. Anh hwéng ciia thoi gian phén éng dén do hoa tan va hiéu suat thu hi
chitosan lactate

Thoi gian phan tng (gio) Do tan (%)* Hiéu suit thu hdi (%)*
0,5 97,7+0,5° 150,8 + 0,42
1,0 98,2+0,5% 151,1 +2,0°
1,5 98,5+0,2% 151,8 +1,8°
2,0 99,4 +0,3° 151,7+2,8°
2.5 99,5+0,3° 152,0+ 1,42
3,0 99,5+0,3° 151,8 +0,2°

* Tinh trén ham luong chat khé tuyét doi. Céc gid tri trong bang (theo cét) ¢é ky tw khdc nhau thi khéc
biét co y nghia thong ké (p < 0,05).
3.3.5. Dé xuat quy trinh san xuat chitosan lactate

Quy trinh san xuét chitosan lactate tir chitosan chiét tir vo 10t xac tom duge mo ta

tom tat trong Hinh 3.18.
( Chitosan >

v

Nghién, sing (35 mesh)

v

Ngam trwong né chitosan trong
70% (EtOH/H,0), ty 1€ 1:10 (w/v),
4 gio’, nhi¢t do phong

Y

Loai dung mo6i

v

Phan @ng véi lactic acid (1M) tao
muoi chitosan, ty 1¢ 1:10 (w/v),
2 gio’, nhiét do phong

Y

Rura acid du

A
Say kho 40°C, ~12 gid

Chitosan lactate

Hinh 3.18. Quy trinh diéu ché chitosan lactate tir chitosan ctia v6 16t xac tom thé chéan tring.

Sau khi nghién nho, chitosan dugc sang cé kich thudc 35 mesh va ngam trong
hdén hop dung moéi ethanol/nuée voi ty 18 EtOH 70% (ty 1& 1:10, chitosan/dung moi,
w/v) trong 4 gi¢ ¢ nhi¢t do phong. Sau khi lam rdo, chitosan sau truong nd dugc phan
g voi lactic acid 1,0 M trong dung méi EtOH (1:10, v/v), khudy déo déu trong 2 gio
& nhiét do phong. Loai acid du bang cach rira phan ran 2 1in bang EtOH 85% (10
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phut/1an) va ngdm trong EtOH 99,5% (30 phut). San pham thu dugc sau khi say & 40°C
dén khi dat 4o am ~ 10%.

San pham chitosan lactate tir chitosan vo 16t xac dugc so sanh véi san pham
chitosan lactate dugc san xudt tir chitosan (twong duong véi chit luong ban dau) cia
cong ty Vietnam Food (Viét Nam) va san xuét trén cing mot quy trinh & Hinh 3.18.
Pong thoi hai san mubi ndy duge so sanh vai chitosan lactate thuwong mai cua cong ty
MarkNature (Hoa Ky) (Bang 3.16).

Bang 3.16. Tinh chit co ban ciia chitosan lactate tir cic ngudn khac nhau

Chitosan lactate Nguén tir VLX Nguon tir VNF Nguon tir
Chi tiéu MarkNature
D9 nhét (cPs) 105 £2° 172 £ 18° 36,3 £5,2°
by tan 1% chitosan lactate trong 99,4 +0,3° 96,0 + 0,9* 99,6 + 0,2°
nude (%)
Dién thé zeta (mV) 993+ 1,6 91,7 +2,9° 99,1 + 1,9
HSTH chitosan lactate (%) 151,7+2,8 143,6 +1,1 -
Trang thai, mau sac hat Hat roi, vang nhat | Hat roi, vang nhat | B4t min, vang nhat
Mau sac 1% chitosan lactate hoa tan Trang, trong Trang, trong Vang nhat, trong
trong nudce
Do am (%) 9.5+ 0,6" 92 +0,7° 8,8 +0,2°
pH cua 1% chitosan lactate hoa tan 4,7+0,2° 4,7+0,3? 4,7 +0,2°
trong nudce

*Két qua dwege tinh trén trong lwong khé tuyét doi; (-) Khong phan tich; Cac gia tri trong bang (theo
hang) co ky tu khac nhau thi khac biét co y nghia thong ké (p < 0,05).
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Hinh 3.20 (A) Ph6 FTIR va Hinh 3.21 B) pho XRD cua (a) chitosan va (b) chitosan lactate
tir vo 10t xac ctia tom va (c) vo tdm ché bién cong ty Vietnam Food, (d) chitosan lactate
thuong mai tir cong ty Mark Natural.

Bang 3.16, Hinh 3.20 va Hinh 3.21 cho thiy chitosan lactate thu nhan tir ngudn
vo tom 10t co cac tinh chat (do deacetyl, thoi gian hoa tan, mau sic, 46 4m, ham luong
khoang va protein, pH cua 1% mu6i hoa tan trong nudc, do két tinh, cac nhom chure
trong cdu truc) tuong duong voi cac san pham mubi duoc san xuét cing quy trinh tir
ngudn vo tom ché bién va mudi chitosan lactate thuong mai.

Két qua phan tich phd FTIR (Hinh 2.20) xac nhan c6 su tao thanh cta mubi
chitosan lactate khi st dung chitosan tir vo tom 10t dé diéu ché. Khi so sanh véi chitosan
lactate thwong mai va mudi diéu ché tir vo tom ché bién, khong thay su khac biét dang
ké nao vé sb lugng, vi tri va cuong do céac dinh.
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Hinh 3.22. Ph6 "H-NMR ciia (a) chitosan lactate thuong mai tir cong ty Mark Nature, Hinh
3.23. Phd '"H-NMR ctia (b) chitosan lactate dugc diéu ché tir chitosan thu nhén tir vo tom
ché biél} cong ty Vietnam Food va Hinh 3.24. Pho 'H-NMR ciia (c) chitosan lactate dugc
dicu ch¢ tir chitosan thu nhan tir vé 16t xac cia tom.

3.4. Thu nhan vi tio Nannochloropsis sp. bang chitosan lactate

3.4.1. Tinh chat va thanh phan ciia vi tio Nannochloropsis sp.

Vi tao Nannochloropsis sp. (kich thudc 2 — 4 pm) dugc nhan giéng tir vi tao g
luu trir tai Trung tdm nghién cuou Giéng va Dich bénh thuy san, Truong Pai hoc Nha
Trang. Mau dich vi tao dat mat do té bao 13 37,3 x 10 + 2,6 (tb/mL), mau xanh luc va
thé zeta 1a — 6,1 £ 1,5 (mV) thé hién té bao vi tio Nannochloropsis sp. c¢6 dién tich bé
mat am. Vi tdo chira ham lugng carbohydrates véi ty 1€ cao (~ 32,3 %) va ham lugng
protein, lipids, khoang chét 1an lugt c6 gia tri ~26,9%, ~16,2% va ~8,2%. Pic biét, ham
luong déng ké chlorophyll-a (10.369 + 174, pg/g) va carotenoids (7.368 + 129, pg/g)
trong vi tao. .

3.4.2. Anh huéng ciia nong do chitosan lactate

Dén nay, chua c6 nghién ciru nao (mg dung chitosan lactae dé thu hoach vi tio.
Chitosan lactate duoc xem 13 an toan va ¢ thé hoa tan truc tiép trong nudc va duoc ing
dung trong cong nghé keo tu lam trong nudc qua, rugu vang nudc tra... Tu co sd do,
chitosan lactate (CTSs) dugc dé xuét 1am chét keo tu thu hoach vi tao, dic biét d6i véi
vi tao bién (Nannochloropsis sp.). Anh huéng ciia ndng do chitosan lactate dén hiéu
xuat ling va hinh thai cta vi tao thu duoc trinh bay trong Hinh 3.25.
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Hinh 3.25. Anh hudng cla ndng do chitosan lactate (ppm) dén hiéu sut lang theo thoi gian
thu hoach (a), tai thoi diém 15 phat lang (b). BC: mau doi ching. '
Cac gia tri trén biéu do co ky tu (theo ky hiéu mau) khac nhau thi khac biét co y nghia thong ké (p < 0,05).
Hinh 3.25a cho thiy véi ndng do CTSs 300 — 400 ppm dat hiéu suat ling cao
nhét (75 — 77%). C6 khac biét 16n so v6i hidu qua ling & cac ndng do khac tai thoi
diém sau 15 phat lang (Hinh 3.25b) va khac biét khong dang ké khi kéo dai thoi gian
lang (Hinh 3.25a). Khi ting ndng d6 chitosan lactate trén 500 ppm thi hiéu suét lang
va mat do té bao thu duge giam xuéng. Vi vay, dé tiét kiém chitosan lactate, néng do
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300 ppm dugc chon dé tiép tuc nghién ctru phuong phéap két hop diéu chinh pH mbi
truong.
3.4.3. Anh huéng ciia phwong phap két hop diéu chinh pH

Viéc két hop sir dung chitosan lactate va diéu chinh pH nham muc dich dat hiéu qua
thu cao va giam duoc cac nhuoc diém so v6i sir dung timg phuong phap riéng 1é. Cac nghién
ctru da minh chimg dién tich bé mat clia vi tao va phén tir chitosan thay doi theo pH moi
treong va tiy loai tao s& ¢6 pH tdi uu khac nhau. Két qua khao sat anh hudng cua su diéu
chinh pH mdi truong véi ndong dd CTSs khac nhau trinh bay trong Hinh 3.26 va Hinh 3.27.
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Hinh 3.26. Anh huéng cia nong do chitosan lactate va pH moi truong dép hi¢u sqét
lang (a) va hinh anh vi tao Nannochloropsis sp. thu bang CTSs 250 ppm két hop dicu
chinh d¢ pH khac nhau (b), tai thoi di€ém sau 120 phit lang. ’

Cac gia tri trén biéu do co ky tw (theo ky hiéu mau) giong nhau thi khong khac biét co y nghia thong ké
(p>0,05).

Hinh 3.26 cho thay hiéu suat ling cic mau & nong do CTSs ting dan dén mic cao
nhét khoang 90,2% (CTSs 250 ppm) va khong khac biét théng ké (p>0,05) khi ting nong
d6 CTSs 1én 300 ppm (khoang 89%). Nhu vay, diéu kién pht hop dé thu nhan vi tao
Nannochloropsis sp. 1a ndng do chitosan lactate 250 ppm két hop véi diéu chinh pH 10.
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Hinh 3.27. Anh huéng ciia phuong phéap két hop chitosan lactate va diéu chinh pH (a,
pH 9,0), (b, pH 9,5), (c, pH 10,0) dén hiéu suét ling theo thoi gian thu hoach. PC: mau
d6i chung. o ’

Cac gia tri trén bieu do co ky tu (theo ky hiéu mau) khac nhau thi khdac biét co y nghia thong ké (p <
0,05).

Hinh 3.27 cho théy hiéu qua keo tu chiu anh huong cua cac néng do chitosan va do
pH khéc nhau. Trong d6, hi€u suat léng phu thudc rat 1on dén su thay doi néng do cua
chitosan lactate str dung. Nong d6 CTSs cang cao thi hiéu sut lang vi tao cang cao, dat cao
nhat 13 trén 90% sau 5 gid lang. Tuy nhién, khong c6 sy thay doi dang ké vé hiéu suét lang
khi thu hoach ¢ nong do CTSs 300 ppm va cac do pH diéu chinh khac nhau trong khoang
pH 9,0 — 10,0. Vi cac ndong do CTSs thap hon (< 300 ppm), hiéu suat ling cang ting 1én
khi ting d6 pH két hop.
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Tién hanh so sanh hiéu qua ling vi tao Nannochloropsis sp. khi st dung céc loai
CTSs khac nhau thé hién trong Bang 3.18 va Hinh 3.29. Hiéu sudt ling vi tao
Nannochloropsis sp. khi dung CTSs tir ngudn chitosan ché bién va duoc diéu ché mudi
cung quy trinh v&i CTSs tir ngudn vo 16t xac khong khac biét dang ké (p > 0,05) nhung
hi€u qua cao hon so véi vi¢e st dung mudi CTSs thuwong mai (MarkNature).
Bang 3.18. So sanh hiéu qua thu hdi sinh khdi vi tio Nannochloropsis sp. bang cac loai
chitosan lactate (250 ppm) khac nhau két hgp diéu chinh pH sau 15 phut ling

Phwong phap thu Hiéu suit ling (%)
CTSs tr VLX (N) CTSs tir VNF (V) CTSs tir MarkNature (M)
CTSs 58,8+ 1,9° 58,2 +24° 52,5+1,7°
CTSs + pH10.0 85,9+0,5° 87,5+0,5¢ 65,8+0,7°

Cdc gid tri trong bang (theo hang) cé ky tw khdc nhau thé hién sw khdc biét ¢é y nghia thong ké (p
<0,05).

@

¢ (0 DI

Hinh 3.29. Hinh anh sinh khéi vi tao Nannochloropszs sp. thu bang cac loai chitosan

lactate khac nhau (a) va co két hop diéu chinh pH 10,0 (b), tai thoi diém sau 15 phut
lang.
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Hinh 3.30. Anh huong cua phuong phap thu hoach vi tao dén hiéu suat lang (FE), hiéu
suat thu hoi tuong ddi cua chit mau (chlorophyll-a va carotenoids) (a) va sinh khéi vi

tao Nannochloropsis sp. thu bang cac khac nhau (b) tai thorlrdlem sau 15 phit lang.
Cac gia tri trén bieu do co ky tw khdc nhau thi khac biét co y nghia thong ké (p < 0,05).

H ‘ CTSs' A CTSs+pH ‘

Hinh 3.31. Hinh thai té bao dudi kinh hién vi quang hoc sau 15 phut lang.
Hinh 3.30a cho thay ham luong chlorophyll-a va carotenoids trong té bao vi tao bi
anh hudéng 16n béi cac phuong phap thu mic di khong co sy thay d6i mau sac té bao (sic
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t6 luc lap) déng ké khi quan sat bang mat thuong (Hinh 3.30b) hodc bang kinh hién vi
(Hinh 3.31).

Bang 3.19 va Hinh 3.32 cho thiy sinh khéi vi tdo Nannochloropsis sp. sau thu

hoach c6 kha ning sinh trudng va phat trién sau 6 ngdy nudi.
Bang 3.19. Kha ning sinh truong cta sinh khdi vi tio Nannochloropsis sp. sau thu hoach

Phwong phap thu va ngay nuéi Mat dd té bao (tb/ml)
CTSs + pH 10 CTSs
1 ngay 1,08 x 10°+ 0,04 1,29 x 10°+ 0,06

6 ngdy 40,23 x 10°+ 1,8 41,63x10°+ 1,6

Ngay thir nhat Ngay thi 6

Hinh 3.32. Hinh anh kha ning sinh trudng cta vi tao sau thu hoach bang cac phuong
phap khac nhau sau 1 ngay (a) va 6 ngay (b) nudi.

Nhu viy, san pham chitosan lactate ctia dé tai pht hop dé tmg dung két hop diéu

chinh pH 10,0 dé thu hoach vi tao bién Nanochloropsis sp. dat hiéu qua cao (~ 90% sau
120 phiit 1ang), hiéu suét thu hoi duge ham luong 16n chlorophyll-a (~94%) va carotenoids
(~88 —90%).

KET LUAN VA KIEN NGHI

Két luin

D

2)

Tu két qua nghién ctru cua luén an cho phép rat ra mat s6 két luan chinh nhu sau:
V6 16t x4c tom thé chan trang (> 60 ngay nudi) tir qu trinh nudi tham canh c6 thé
su dung dé san xuét chitin, chitosan tinh sach dat chit lugng thuong mai theo quy
trinh gom 3 cong doan chinh: (1) Khir khoang bang HCl 4% (ty 1& 1:5, w/v) &
30°C trong 3 gio, (2) Khir protein bang NaOH 3% (ty 18 1:5, w/v) & 50°C trong 6
gi0, deacetyl bang NaOH 50% (ty 1& 1:5, w/v) & 90°C trong 24 gid. Quy trinh ¢
tinh 6n dinh cao, hiéu suit san xuat chitin dat khoang 32% va san xuat chitosan
dat khoang 23%.

Chitosan duoc san xuét tir vo 16t xac clia tom thé chan trang c6 thé dung dé diéu
ché chitosan lactate tinh sach bang phuong phép phan mg ran — 1éng véi dung
dich lactic acid lodng (1M) theo quy trinh gdm 2 cong doan chinh: (1) Ngam
trrong né chitosan (35 mesh) trong hon hop dung moi ethanol/nude (70%) trong
4 gid & nhiét do phong, (2) Cho chitosan truong nd (& trang thai ran) phan tng
v6i dung dich lactic acid 1M (pha trong ethanol tuyét ddi) trong 2 gi' & nhiét o
phong. Higu suat diéu ché dat khoang 152% va san pham chitosan lactate thu duoc
c6 do hoa tan trong nudc trén 99%, dd nhot khoang 105 cPs.
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3) Chitosan lactate dugc san xuét tir vo 16t xac ctia tom thé chén trang co thé sir dung
1am chét keo tu dé thu vi tao Nannochloropsis sp. Nong do chitosan lactate phu
hop dé thu vi tao 1a 250 ppm, méi truong pH 10,0. Hi¢u suit ling vi tao
Nannochloropsis sp. sau 120 phut & diéu kién nay dat khoang 90%. San pham vi
tao thu dugc khong bi v té bao, co kha nang nudi ting sinh khéi va hiéu suét thu
hdi cac chat ¢ hoat tinh sinh hoc trong vi tao cao: chlorophyll-a dat khoang 94%
va carotenoids dat khoang 88 — 90%.

Kién nghi
Qua qua trinh thyc hién dé tai luén an va dua trén nhitng két qua dat dugc cho phép
de xuat nhu sau:
- Ti€p tuc nghién clru san xuat chitin, chitosan va chitosan lactate tir vé 10t xac cua
tom thé chan trang & quy mo pilot.
- Trién khai thtr nghiém ung dung chitosan lactate dé thu hoach vi tdo ¢ ao nu6i sinh
khoi.

CAC CONG TRINH CONG BO CO LIEN QUAN PEN NOI DUNG LUAN AN

Bai bdo dang trén tap chi trong nwéc

Pham Thi Pan Phuwong, D5 Quic Diing, Nguyén Coéng Minh, Trang Si
Trung, Huynh Nguyén Duy Bao, Nguyén Vin Hoa (2021), “San lugng vo tom 16t
X4c trong qué trinh nudi thAm canh va thir nghiém san xuat chitin”, Tap chi Khoa
hoc — Cong nghé Thuy san, 3, 51-57.

Bai b4o diing trén tap chi quoc té (ISI, Q2)

Pham Thi Dan Phuong, Trang Si Trung, Willem F. Stevens, Nguyen Cong
Minh, Huynh Nguyen Duy Bao, Nguyen Van Hoa (2022), “Valorization of heavy waste
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production”, Waste and Biomass Valorization, 13(2), 823-830.
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Trang Si Trung, Pham Thi Dan Phuong, Nguyen Cong Minh, Nguyen Thi Nhu
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