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TOM TAT

Trong nghién ciru nay, chung toi tién hanh qua trinh khir khoang va protein tir vo dau tom
thé chéan tring (Penaeus vannamei) bang phuong phap héa hoc va enzyme d danh gia hiéu
suat khir khoang va protein giita cac phuong phap xtr Iy. Cac thi nghiém dugc thuc hién qua 3
giai doan: (1) Khir khoang bang acid HCI 1N, ty 1& nguyén liéu/ dung dich acid 1/3 (w/v) &
130 °C trong 2 dén 4 gio; (2) Khir protein voi enzyme SEB Digest F35P, ty 1¢ enzyme/ nguyén
lidu 0,05 dén 0,25% (w/w) pH 3 ¢ 55 °C trong 24 gio; (3) Tiép tuc khir khoang va protein bang
NaOH 35% trong 2 dén 6 gio & 80 °C. Két qua thi nghiém thu dugc san pham chitin ¢6 ham
luong khoang & mirc 7,2% (hiéu suat khir khoang 92,8%), khir protein 10,1% (hiéu suét khir
89,9%) trong diéu kién HCI IN, ty 18 nguyén liéu/ dung dich acid 1/3 (w/v) & 130 °C trong
3 gio; thity phan protein v6i nong d6 enzyme 0,02%, pH 3 & 55 °C trong 24 gid; sau d6 xu ly
NaOH 35% trong 6 gio ¢ 80 °C.

Tir khéa: Chitin, khir khoang, khir protein, phé liéu dau tom, thu nhan chitin.

1. GIOI THIEU

Trong nam 2020, véi ngudn san lugng tom trong nude dat khoang 2,5 triéu tan, trong do
luong phé pham dau tom khoang 500 ngan tdn, méi chi duoc xtr 1y khoang 30% lam chitin,
chitosan, 40% duoc sir dung vao 1am thirc dn chin nudi va thuy san, va phan con lai chua duoc
xtr 1y [1]. Vi thé, nganh ché bién tom ngay cang phat trién dén dén tich lily mot lugng 16n phé
lidu vo tom va dau tom tir cac nha may ché bién thuy san. Luong phé liéu nay néu khong duoc
xu ly s€ gdy lang phi va 6 nhiém mai trudng. Ngudn phé liéu vo tom va ddu tom réat gidu cac
thanh phan c6 gia tri nhu protein, lipid, chitin va canxi ¢6 thé dugc sir dung dé tao ra gia tri cao
trong d6 c6 chitin, chitosan va glucosamine dugc ing dung san xuit nhiéu nhat hién nay [2, 3].

Cong nghé san xuét chitin bang phuong phéap hoa hoc 1a phuong phap dang dugc sir dung
rong rii, viéc str dung acid manh va bazo dé hoa tan calcium carbonate va protein tuong img
d3 duoc cac nha nghién ctru trong va ngoai nude st dung, véi wu diém khir dugc kha triét dé
cac tap chét khoang, protein [2, 4, 5]. Tuy nhién, chi phi cao va nudce thai c6 hai tir viéc san
xudt dd mang lai nhiéu hé qua x4u cho méi trudng [2].

Do d6, cac phuong phap sinh hoc nhu sir dung enzyme (viscozyme va alcalase) [6], vi sinh
vat (vi khuan Pseudomonas aeruginosa) [7] da dugc trién khai nghién ciru dé khiac phuc nhugc
diém ctia phuong phap hoa hoc. Tuy nhién, cac két qua nghién ctru con chua dugce ap dung rong
rdi vi van ton tai nhiéu han ché, dic biét 1a thoi gian xir Iy thuong rat dai nhu vide chiét xuat
chitin va chitosan tir chat thai tdm Litopenaeus vannamei, vat liéu da dugc khir khoang véi acid
lactic trong 36 gid & 21 °C, thily phan bang enzyme Viscozyme va alcalase [6, 8]. Chat ran con
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lai trong vét liéu da dugc khir acetyl v6i 40% NaOH dung dich trong 4 gio ¢ 110 °C [5] hay 1én
men acid lactic nho vi khuan Pseudomonas aeruginosa trong 4 va 6 ngay [9].

Vi véy, myc tiéu ciia nghién ctru nay la thr nghiém khu khoang va protein bang phuong
phap két hop giita hoa hoc va sinh hoc dé thu nhan chitin tho va qua d6 han ché mot s6 mat
ctia phuong phap hoa hoc va gop phan thiic dy viée ap dung cac phuong phép sinh hoc vao
thue tién, giam tac dong xdu dén moi truong va nang cao dugc hiéu qua sir dung tai nguyén.

2. VAT LIEU VA PHUONG PHAP
2.1. Vit li¢u nghién ciru

Phé pham dau t6m duoc l4y tir Cong ty Co phan 3 Con t6m, KCN Tra Noc, Tp. Cén Tho.
Nguyén liéu sau khi lay duoc van chuyén ngay bang thung xp cach nhiét co nhiét ¢o < 0 °C
v€ phong thi nghiém va dugc bao quan <-10 °C cho téi khi thi nghi€ém dugc thuc hién.

~ Ché pham enzyme thuong mai protease: Enzyme SEB Digest F35P xuét xir Advandzyme
- An Do.
Hoa chét tinh khiét dwoc sir dung trong nghién ctru 1a: HCI 1N, NaOH 35%.

2.2. Phuong phap nghién ciru

Thi nghiém 1: Phdn tich thanh phan hod hoc ciia vé ddu tém thé chan trang

~ Phén tich thanh phan co ban cua vo dau tom thé chan trang: Protein, chitin, lipid, khoéng
tong, am do.
Thi nghiém 2: Khao sat anh hwong thoi gian phan ing cua HCI dén qua trinh khir khodng trén
vo dau tom the

. Vo dau tom sau khi duoc ép bo dich (duoc tng dung trong quy trinh khac), 14y bi sau d6
tién hanh khir khoang véi 100 g vo dau tom dugc ngadm trong dung dich HCI 1IN véi ty 1€
nguyén liéu/ dung dich acid 1/3 (w/v) ¢ 130 °C trong 0, 12, 24 va 36 gio.
Thi nghiém 3: Khdo sdt anh hirong nong dé enzyme dén qud trinh khir protein trén vo dau tom thé

Mau vo diu tom sau khi khir khoang duoc rira sach tién hanh khur protein bang enzyme

protease SEB Digest F35P, ty I¢ ba dau tom/ nudce 1a 1/3; ty 1€ enzyme/ nguyén liéu 0,05; 0,10;
0,15; 0,20 va 0,25% (w/w), pH 3 & 55 °C vaéi thoi gian khao sat 24 gio.
Thi nghiém 4: Khao sat anh huong thoi gian phan ing ciia NaOH dén qua trinh khir khodng
va protein trén vo dau tom thé

Sau thoi gian thuy phén Mau vo dau tom dugc rua sach, tiép tuc khir khoang va protein
mot lan nira bang NaOH 35% [5] vdéi ty 1€ ba ran/ dung dich NaOH 1a 1:5 ¢ 80 °C trong
0,2, 4 va 6 gio.

2.3. Phwong phap phén tich

Xdc dinh dé dm: Xac dinh bang phuong phéap siy theo AOAC (2000) s6 930.15.

Xdc dinh ham lwgng protein: theo phuong phép Kjehdal, TCVN 3705-90, qui dinh
phuong phap xac dinh ham lugng nito tong sd va protein thd ddi véi cac nguyén liéu, ban
thanh pham va san pham thay san.

. Xdc dinh ham luong lipid: xac dinh ham luong chat béo trong nguyén liéu, ban thanh
pham va san pham thuy san theo TCVN 2703:20009.
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Xac dinh ham luong khodng: theo phuong phap xac dinh ham lugng tro tépg s6: TCVN
5105:2009, Ti€u chuan nay quy dinh phuong phap xac dinh ham lugng tro tong so va tro khong

tan trong nudc trong nguyén lidu, ban thanh pham va san pham thity san.

Xdc dinh ham luong chitin: Xac dinh ham lugng chitin theo phuong phap cua Cho va

cong su (1998) [10].

Pinh tinh chitin: phuong phap hap thu pho hong ngoai FTIR (Fourier transform infrared

spectroscopy).

2.4. Phwong phap xir 1y sé liéu

_ S0 ligu bao c4o 1a trung binh cia 3 lan phan tich. Két qua dugc phan tich thong ké bang
phan mem Statgraphics, dugc phan tich phuong sai 1 nhan to ANOVA. Gia tri cua p < 0,05

dugc xem 14 c6 ¥ nghia vé mat thong ké.

HCI IN

Enzyme 0,05-
0,20% (w/w)

Rira

Ep

Phé liéu vo ddu tbm | —

Khw khoang
130°C, 2-4 givv

Khi protein
55°C, pH 3,
24 g1

Chitin |¢——  Sdy

Rira

Rua Khw khoang &

protein 1in 2
80 °C, 6-8 gid

NaOH 35%

Hinh 1. So d6 quy trinh san xuét chitin bang phuong phap ban sinh hoc.

3.1. Thanh phan héa hoc ciia vé tdm thé chan tring

V6 tom sau khi thu nhan tir nha may duoc tién hanh phén tich thanh phan hoa hoc co ban

va két qua phan tich dugc trinh bay ¢ Bang 1.

3. KET QUA VA THAO LUAN

Bdng 1. Thanh phan héa hoc co ban cia vo dau tom thé chén tring

Thanh phan héa hoc Ham lugng* (%) Phuong phép
Chitin 17,3+0,8 Cho va cong su (1998)
Ham lugng protein 38,5+1,1 TCVN 3705:90
Ham lugng khoang 30,6 £ 1,2 TCVN 5105:2009
Ham lugng lipid 2,1+0,4 TCVN 2703:2009

*Tinh trén khéi lwong kho tuyét doi; do am ciia vé tém twoi la 80 + 1,5%

Dua vao két qua phan tich cho thdy thanh phan vo dau tém gém 3 thanh phan chinh: chitin
(17,3%), protein (38,5%), khoang (27,6%) va lipid chiém mot phan kha nho 2,1%. Két qua
nay cho thay c6 sur tuong dong v6i cong bd ciia Gopakumar [11]. Hién nay, dé thu nhan chitin
tir phé lidu vo dau tom can tién hanh thyc hién 2 bude chinh d6 1a khir khoang va khir protein.
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Tuy nhién, cﬁp luu y (;Ién cac lién lgét chit chg giita protein, khoang va chitin ching c6 két ciu
phuc tap va rat kho dé tach, dan dén gy kho khan cho viéc thu nhan chitin [10].

3.2. Thai gian phan &ng cia HCI 1N anh hwéng dén qua trinh khir khoing trén vé dau
tom thu nhan chitin

Tién hanh thi nghiém khur khoang va protein trén vo dau 6m thé chan tring bang HCN
AN, ghi nhan két qua ty 1¢ phan tram khoang con lai trén vé ¢ nhitng moc thoi gian khac nhau:
0, 12, 24, 36 gio.

Anh huong cia thoi gian xir Iy HCI dén qua trinh khu

khoang & protein

45 ~
= 34,97:0,6d )
S 40 77 L BT 346404b OKét qua khir
£ 35 - T e 33,3+0,8a protein(%)
% 30,114+0,6d = .
—-
& 30 - T
3 303 | oalei07b L
oo 25 = T 2018+0,9a " Ket qua khur
~ 1 4 0,
::5’ 20 I khoang(%)
E 15
=T0] a
g
=10 -
g
= 5

Déi chimg 12 24 36

Thoi gian xur ly HCI (gi0)
Hinh 2. Két qua khir khoang va protein theo thoi gian phan Gmg ctia HCI

Két qua Hinh 2 cho thay, thoi gian phan tmg ctia HCI 1N khac nhau anh huong dén kha
nang loai khoang vo dau tom thé chan tring. Thoi gian xir Iy cang dai ham lugng protein va
khoang con lai cang giam, hiéu suat khtr protein va khir khoang ting dan. Nghiém thic ddi
chimg ham luong protein va khoang cao nhit lan luot 1 38,5%, 30,6%. O nghiém thirc 36 gio
cho két qua khir khoang va protein tot nhat voi ham luong khoang con lai 13 20,8% va protein
1a 33,1%. Tuy nhién, két qua nghiém thirc 36 gio chénh léch khong dang ké so véi 24 gid
(p < 0,05). Nang luong tiéu ton va thoi gian xtr 1y 1am ting chi phi san xuit. Do dé, chiing toi
can nhic tiét kiém thoi gian va giam chi phi san xuat nén lua chon 24 gid 13 phu hop. Cac két
qua phan tich p < 0,05 cho thy thi nghiém nay c6 y nghia vé mit thong ké.

Tuy nhién, két qua xir Iy 24 gid van con ham luong khoang va protein khé cao. Tiép tuc

tién hanh thi nghiém tiép theo nang cao hiéu qua khir khoang va protein cho quy trinh thu nhan
chitin.

3.3. Nong d9 protease anh hwéng dén kha ning loai protein va khoang trén vé tém thu
nhén chitin

Khao sat sy anh huong ctia protease dén qua trinh khir khoang va protein trén vé dau tom

thé chn tring bang protease SEB Digest F35 v6i nong do: 0,05; 0,10; 0,15; 0,20 va 0,25%
ghi nhéan két qua nhu sau:
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Anh huéng cta ndng do enzyme dén qua trinh khir khoang & protein

7 OKét qua khir
:\O\ 40 88,7+0,5e protein(%)
= 33,8+0,1d
5 35 1 hotreo6e = )

240 |l 28,6:0,4c Két qua khir
o = khoang(%)
2 25 -
& 20,7+0,7d 21,7+0,4b
§ 20 A I 18,9+0,8¢ 18,240,3a  17,9+0,3a
= I 1540,6b
o 1% [13)8+0,2a
o0 15 I ) 13{3+0,4a
g‘ = T
=10 -
£
o 5 1

0 . : : : , .

béi ching 0,05 0,1 0,15 0,2 0,25

Néng d6 enzyme protease (%)
Hinh 3. Két qua khir khoang va protein theo ndng d6 enzyme

Tir Bang 3 cho thiy néng do enzyme khac nhau anh hudng dén kha niang khir khoang va
protein trén vo tom thé 14 khac nhau. Nong d6 enzyme cang ting thi protein bi khir cang nhiéu,
két qua ham lugng protein con lai giam dan theo. Nong d6 enzyme ty 1é thuan véi luong
protein hoa tan [12, 13]. Két qua phan tich cho thay ham luong protein con lai trong mau &
nong do protease 0,25% la thap nhit 17,9%. Ham luong khoang con lai cling giam dan theo
nong do enzyme cho thiy trong qua trinh thity phan cac lién két khoang va thanh phan khac

cling dugc bé gay.

Tir d6, c6 thé két luan rang ty 18 khir khoang ting khi mau duoc xir Iy véi cac ndng do
enzyme khac nhau so voi khi mau khong duge xtr Iy v6i enzyme (d6i ching), dong thoi mau
c6 ndng do protease 0,25% cho két qua t6t nhit véi két qua khir khoang con lai la 13,3%. Tuy
nhién ham lugng khoang va protein con lai cia nghiém thac 0,20% lan luot 14 13,8%, 18,2%
chénh léch khong nhleu (p < 0,05) so v&i nghiém thire 0,25%. Dé hop ly hoa vé chi phi kinh
té, chiing t6i chon ndng do enzyme 13 0,20% lam ndng do thich hop dé loai bo khoang va
protein trén vo tom thé.

3.4. Thoi gian phan wng ctia NaOH anh hwéng dén su khir khoang va protein trén vo dau
tom thu nhén chitin

Khao sat kha nang khir khoang va protein trén vo dau tom thé chan trang ctia NaOH 35%
0 nhiing thoi gian 0, 2, 4, 6 va 8 gio, nhiét do 80 °C ghi nhén két qua nhu sau:

Anh huéng cta thoi gian xir Iy NaOH dén qué trinh khir khoang & protein

45 -
3 38,5:0,5d '
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2 . protein(%)
% 35 1 [30}6:0,6d
S 30 [
5
o 25 4 '
g 50 18,4+0,2¢ Két qué khir
< iy 15,1+0,4b khoang(%)
éD 15 A 13 3i0 3c 10,1i0,3a
g 10,6:0,2 9,9+0,5a
E 10 1 ,2+0,5a 7,1+0,5a
E 5 - ﬂ ﬂ

0

boi cht’mg

Thoi gian xtr ly NaOH (glo)
Hinh 4. Két qua khtr khoang va protein theo thoi gian phan g cia NaOH
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Tir két qua Hinh 4 cho thay khi thoi gian xir Iy NaOH 35% khac nhau thi cho két qua
khac nhau. Trong d6, ham lugng protein va khoang trén v6 dau tom giam dan theo thoi gian
xtr 1y tir 2 dén 8 gid; nghiém thirc 8 gid cho két qua tot nhat voi ham lugng protein con lai 1a
9,9% va ham lugng khodng con lai 1a 7,1%. Tuy nhién, két qua khir khoang va protein cua
nghiém thirc 6 gio khong qua khac biét vé mat s6 liéu va ¢6 cliing ¥ nghia vé mat thong ké so
v6i mau 8 gid. Véi ham luong khoang va protein con lai cuia nghiém thirc 6 gio 1an luot 1a
10,1%, 7,2%. Vi vay, trong cc nghiém thirc dugc khao sat ¢ thé chon thoi gian phan tng véi
NaOH la 6 gi¢ lam thoi gian thich hop dé tang hiéu ‘qua loai bo khoang va protein trén v6 tdm
thé theo do giup tlet kiém thoi gian, chi phi. V6i két qua phén tich p < 0,05 cho thay két qua
nay c6 y nghia vé mat thong ké.

Két qua phan tich phd hdng ngoai Fourier (Fourier Transform Infrared Spectrocopy - phd FTIR)
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Hinh 5. Phd hdng ngoai cua chitin tach chiét tir vo dau tom thé chén tring

Két qua cho thiy, cac dao dong dic trung voi cac nhom chire trong phén tir chitin tai 3435
cm? (-OH), 2921, 1419 va 1375 cm? (-CH), 1651 va 1621 cm? (Amide bac 1), 1553 cm™?
(Amide bac 2). Tir két qua cic nhoém chirc quang pho hap thu trén Hinh 5 khang dinh day 1a
chitin. Két qua nay phu hop v6i nghién ctru cta Rinaudo [14].

Hinh 6. Hinh v6 du tom d siy kho (trai), chitin tho da say kho cua nghién ciu nay (phai)
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Bang 2. So sanh két qua khir khoang ciia chitin thé nghién ctru véi chitin tho trén thi truong

i Neuvén Ham luong | Ham luong Phuon Thei eian Dich xa
STT | San phém chitin %g{l khodng protein o & ok (gi(,y) thai (lit/kg
- (Y%wiw) (Y%wiw) phap yie chitin)
1 C}ntm nghién VoA dau 72 101 Bén sinh 48 27
clru tom hoc
o | PhuongDuy, | g4 5 3,0 5.3 Hoé hoc 72 60
Viét Nam
g | ANGelTruNg |y iom 1,0 5,0 Hod hoc 72 60
Qudc

San pham chitin cta thi nghiém 13 tir vo dau tém c6 ham luong khoang cao hon va cau
trac vo kho xir 1y hon [14, 15] nén két qua ham lugng khoang va protein con cao hon cac san
pham thuong mai. Vi thé, ching t6i s& c6 nghién ctru thu nhan chitin trén v6 tom dé cé thé so
sanh chinh x4c hon cho 1an cong bb tiép theo.

4. KET LUAN

Tir phé liéu vo dau tom, chitin di duoc tach chiét thanh cong voi ham lugng protein con
lai trén vo 1a 10,2, ham lugng khoang con lai 7,2%. Hiéu suét khir khoang dat 80%. biéu kién
thich hop nhat dugc dé xuit dé san xuét chitin tir phé liéu vo tom gom: ty 1& nguyén liéu:dung
dich acid HCI la 1:3; khir khoang ¢ 3 gio, 130 °C; khir protein vdi enzyme SEB Digest F35P
0 55 °C, voi thoi gian phan tng 1a 24 gio tai pH 3.

Viéc két hop bién phép sinh hoc v6i hoa hoc di gop phan giam di lugng hoa chat, gop
phan giam 6 nhiém mai truong (giam di hon 50% dich xa thai), giam 1/3 thoi gian xir 1y.

Tuy nhién, hiéu suét khir khoang va protein béng phuong phap ban sinh hoc con chua
cao bang phuong phép hoa hoc. Can phai duoc cai tién hiéu suat khir khoang va protein trong
nghién ciru tiép theo thi s& co thé dwa vao san xuat.

Loi cam on: Chan thanh cam on Lé Thi Ngoc Diéu va Nguyén Ngoc Minh Hién di cung cép
thém thong tin trong qua trinh tac gia thuc hién nghién ctru nay.
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ABSTRACT

THE SURVEY OF DEMINERALIZATION AND DEPROTEINIZATION PROCESS

IN THE ISOLATION OF CHITIN FROM SHELLS OF SHRIPM HEAD
(Penaeus vannamei) BY SEMI-BIOLIGICAL METHOD

Tran Quoc Huy
Ho Chi Minh City University of Food Industry
Email: huyvinbio@gmail.com

In this study, we investigated the demineralization and deproteinization process from the
white shrimp head shell (Penaeus vannamei) by the enzyme-combined chemolysis method. The
experiments were carried out in 3 phases: (1) Demineralization with 1N hydrochloric acid, the ratio
of raw material/acid solution 1/3 (w/v) at 130 °C for 1-3 hours; (2) Deproteinization with SEB
Digest F35P enzyme, enzyme/material ratio 0.05-0.2% (w/w) pH 3 at 55 °C for 24 hours; (3) Next
demineralization and deproteinization with 35% NaOH for 2-8 hours at 80 °C. The results of the
experiment obtained a chitin product with a mineral content of 7.2% (efficiency 92.8%), protein
10.1% (efficiency 89.9%) with a demineralization efficiency of 80% under the HCI 1N condition,
ratio of ingredient/acid solution 1/3 (w/v) at 130 °C for 3 hours; protein hydrolysis with enzyme
concentration 0.02%, pH 3 at 55 °C for 24 hours, NaOH 35% for 6 hours at 80 °C.

Keywords: Chitin, demineralization, deproteinization, wastes of shrimp head, isolation of chitin.
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