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NGHIEN CUU QUY TRINH THUY PHAN CA TAP VA PHE LIEU THUY
SAN BANG ENZYME DE SAN XUAT SAN PHAM CAO PAM GIAU AXIT
AMIN UNG DUNG TRONG Y, DUQC

PJ Trung Sy, Tran Pinh Toai’, Lé T4t Thanh', Hoang Thi Bich', Nguyén
Vin Tuyén Anh', Nguyén Pinh Tuyén®, Nguyén Xuan Nguyén', Pham Qudc
Longl
'Vién Hoa hoc cac Hop chét thién nhién - Vién KH&CN Viét Nam
*Vién Hoa hoc - Vién KH&CN Viét Nam

Tém tit: San xuat san phdm cao dam gidu axit amin tir c4 bang cong nghé
enzyme la giai phap c6 y nghia thiét thuc nham nang cao gia tri clia phé
liéu thiy san. Bang cach sit dung enzyme dé thiy phan, protein nhan
duoc s€ co gia tri dinh dudng cao hon so v6i phuong phap thiy phéan
bang axit hay bang kiém. Trong phan nghién ciru nay, chiing to1 nghién
ctru sir dung enzyme Bromelain tach tir phé lidu dira dé thily phan ca tap
va phé liéu ca. Két qua nghién ctru chi ra rang, enzme Bromelain hoat
dong t6i wu ¢ didu kién pH 5,5 va nhiét d6 55-60°C va sau 48h thuy
phan, 1kg ca tap thu dugc 247g cao dam gidu axitamin dé ung dung
trong doi séng va y, dugc.

Tir khoa: Quy trinh thity phin, Cd tap, Phé liéu thity san, San pham cao
dam, Y-duwoc.

STUDY THE HYDROLYSIS PROCESS OF FISHES AND FISHERIES
SCRAPS USING ENZYME TO PRODUCE HIGH PROTEIN PRODUCTS
WITH AMINO ACID RICHNESS APPLIED IN MEDICINE
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Abtract: Producing high protein products with amino acid richness from fish
using enzyme technology is a useful solution to improve the value of
fisheries scraps. By using enzyme to hydrolyze, the obtained protein had
higher value than that hydrolyzed by using acid or alkaline. In this paper,
we use enzyme Bromelain isolated from pineapple waste to hydrolyze
fishes and fisheries scraps. The results show that enzyme Bromelanin
works best at the pH 5.5 and temperature 55-60°C. After 48 hours of
hydrolysis, from lkg of fishes we obtained 247g high protein products
with amino acid richness which can be applied in life and medicine.

Key words: Hydrolysis process, Fish, Fisheries scraps, High protein
products, Medicine.
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1. MO PAU

Véi didu kién thuan lgi 12 bo bién dai hang ngan km, nganh thity san Viét Nam
dang timg budc khiang dinh vi thé ciia minh véi kim ngach xuét khau dat xap xi 6
ty USD nam 2011. Tuy nhién, qua trinh danh bét, ché bién thiy san xuét khiu
luén di kém theo mot luong phé phu pham kha 16n. Tong luong phe pham (dau,
xuong, da, vay, vdy...) wdc tinh khoang 200.000 tin/nim (Nguyen Tai Luong,
2005). Da phan, lugng phé thai nay dugc st dung dé san xuét dau diezel (phan
phé thai chira m& c4), phan 16n con lai duoc ding lam thirc an chan nudi hodc tiéu
hay. Piéu nay anh huéng dén moéi truong va sirc khoe nguoi lao dong do phuong
phap xir Iy con nhiéu han ché, kém hiéu qua.

San xudt san phdm cao dam gidu axit amin tir c4 bang cong nghé enzyme
1a giai phap c6 y nghia thiét thuc nhim nang cao gia tri ctia phé lidu ca. Bang cach
str dung enzyme dé thuy phén, protein nhan duoc sé& co gia tri dinh dudng cao hon
so voi phuong phép thiy phan bang axit hay bang kiém (Lowry va cs. 1951).
Chinh vi 1y do d6, chung t6i tién hanh nghién ctru qua trinh thiy phan ca tap va
phé lidu thuy san bang enzyme dé san xuat san pham cao dam giau axit amin tng
dung trong duoc pham va doi sdng.

II. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU
1. Nguyén li¢u

Nguyén liéu c4 tap va phé liéu ca duge thu mua tir Céng ty TNHH Viét Truong,
Hai Phong. Enzyme Bromelain tho: 15i, than, 1a dira (phé liéu ctia nha may do6
hop) duoc xay nhuyén, loc 1ay phan dich. Tién hanh ly tam dich dé loai bo chat
x0. Phan dich dira duoc két tia bang con 960 theo ty 1& dira:con = 4:1. Thu tua va
dong kho thu dugc bot enzyme tho dugc st dung trong qué trinh thuy phan
enzyme Bromelain thu dugc c6 dang bot, mau tra“'lng nga, xac dinh hoat d6 enzyme
protease theo phuong phap Anson cai tién (Lé Ngoc Tu va cs. 1977): 1693,75
(U/ml), nhiét d¢ thich hop: 55-60°C, pH 5,5- 6,5.

Hinh 1. B4t enzyme Bromelain.
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2. Phwong phap nghién citu
2.1. Phuong phdp so ché mau

Ca tap sau khi dugc rira sach, loai bo rudt, cit dau. Phan loai bé dugc cho vao
mau phé liéu thuy san. Ca dugc xay nhuyén V()’i nude. Nhiét 36 duge nang Ién
80-90°C trong 15 phut, sau d6 ha xudng 45-50°C, pH 5,5- 6 Sau khi bo sung
enzyme Bromelain, ching t6i tién hanh thuy phan ¢ 50-55 °C. Dich thuy phén
duoc ly tAm va ham lugng axit amin tong s6 trong dich thuy phén dugc kiém tra
bang phuong phép so mau tyrosin. Dya vao d6 thi duong chuan, ham luong
axitamin tong s c¢6 trong mau phan tich duoc tinh.

Mau phé liéu thuy san ciing duoc loai bo noi tang, két hop voi phan dau cla ca
tap dem xay nhuyén. Sau d6 ciing lam cic budc twong tw nhu v6i mau cé tap.

S6 luong vi sinh vat trong céc mau nguyén liéu dugc xac dinh tai Trung tdm
Ky thuat tiéu chuan do luong chat lugng 1 -Tong cuc Po luong chat luong
(phuong phap xac dinh tong s6 vi khuan hiéu khi- ISO 4833/2003, Coliforms —
ISO 4831/2006, E. coli- ISO 7251/2005, St. aureus- ISO 6888-1/1999, CL
Pefringen — ISO 7937/2004, B. cereus — 1SO 7932/2004, Tong s6 nAm men, mdc
ISO 21527- 1,2/2008, Salmonella —1SO 6579/2002, V. parahaemolyticus- 1ISO/TS
21872-1/2007).

2.2. Anh huong cia ty 16 mede dén hiéu sudt quda trinh thity phdn

Cé va phé liéu thuy san dugc xay nho theo ty 1¢ nudc bd sung (ca: nuée = 1:1,
1:2, 1:3 ...). B6 sung enzyme 2% va thuy phén ¢ di€u kién 55-60°C, pH 5,5. Sau
24h, tién hanh do ham lugng axit amin sinh ra bang phuong phap so mau tyzozin.

Ham lugng nudce trong mau dugc xac dinh theo TCVN 4326-2001 (B Khoa hoc
Cong ngh¢ va Méi truong, 2001a).

2.3. Anh huong ciia nong do enzyme téi hiéu sudt qud trinh thity phan

Khao sat ham lgqng enzyme Bromelajn thily phan ¢ cac muc 0,1%; 0,2%, 0,3%;
0,4%; 0,§%. Tieén hanh thuy phéan ¢ di€u kién nhié‘g do 5§0C, pH 5,5. Sau 24h thuy
phén, tién hanh x4c dinh ham lugng axit amin tong bang phuong phap so mau
tyrosin.

2.4. Anh huong cua thoi gian thity phdn t6i hiéu sudt qud trinh thity phan

Khao sat anh huong cua thoi gian thay phan dén hiéu suat qua trinh thay phan &
cac muc: Oh, 12h, 24h, 36h, 48h, 60h.

2.5. Phan tich ham lwong protein tong sé va cdc axit amin

Ham lugng protein téng s6 duogc xac dinh theo TCVN 4328-2001 (B6 Khoa hoc
Cong ngh¢ va Moi truong, 2001b).

Ham luong axit amin tong sé duoc phan tich bing phwong phap so mau
tyrozin.
, ) Protease ) . )
Nguyén tac: Protein » Peptid + axit amin
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Pinh luong axitamin tao thanh trong dung dich thitly phan bang phan tng
mau gitra axit amin vdi thudc thir Folin. Sau d6, dya vao duong cong chuan cua
tyzozin dé tinh ra luong axit amin.

Dung dudng chuin tyrozin

Céan 10mg tyrozin tinh khiét, thém 1ml dung dich HCI IN, lam tan va cho hén
hop véo binh dinh muc, thém nude cat dén vach 200ml. Tir dung dich gbc nay pha
lodng thanh ddy dung dich chuén c6 ndng do trong khoang 0,1x10* dén 0,4x10™
Lay 1ml dung dich chuan, 5ml dung dich Na,CO; 0,5M va Iml Folin cho
vao dng nghiém lic déu rdi d& ¢ 37°C trong 30 phit. Po cudng do mau cia dung
dich hdn hop ddi nguoc voi mau déi chimg (1ml nudc cit thay thé 1ml dung dich
chuan) & budc song =660nm. Tir s6 liéu thu duoc, dung duong chuan tyrozin.

Phuong trinh dudng chuan tyrozin c6 dang: Y = 0,0874 x — 0,0467

Trong do6: Y: gia tri OD c6 duogc khi do & = 660 nm; X: luong tyrozin co
trong mau phan tich ( mol)

Céch tién hanh thi nghiém

Dich c4 thay phan dugc ly tim, loai ba va thu dich trong. Sau d6 tién hanh pha
lodng miu. Lay 1 ml miu cho vao dng nghiém, bd sung 5 ml dung dich Na,CO;
0,5M va 1 ml Folin, lic déu va d& & 37°C trong 30 phut. Tién hanh do & budc
song 660 nm.

2.6. Péng khé tao san pham

Mﬁu sau thuy phan dugc dong kho ¢ nhiét do -48°C bang may Christ Alpha 1-2
dén dat yéu cau (d0 am <10%), bao quan trong binh kin.

III. KET QUA VA THAO LUAN

1. Mot so chi tiéu Iy héa va vi sinh vat ciia ngudn nguyén li¢u

Ngudn nguyén liéu ca tap va phe liéu ca duoc phén tich mot s6 chi tiéu chat lugng

nhu d6 4m, ham luong protein tong sb va mot sé nhom vi sinh vét dugc thé hién ¢
Béng 1 va Bang 2.

Bang 1. D6 4m, ham lugng protein tong sb & cé tap va phé liéu ca

LEL 5 in tdna sé

R Nguyén liéu (.%) Ham lwong ?)Zc):tem tong so
1 Catap 71,14 22,71
2  Phé liéu thay san 87,60 9,45

Két qua & Bang 1 va 2 cho thdy, mat do vi sinh vat trong c4 tap va phé liéu
thiy san kha 16n, trong d6 c6 nhiing ching vi sinh vat c6 kha néng sinh protease
nén hiru ich cho qua trinh thuy phéan ca (Bacillus sp.), nhung cling c6 nhing
chung vi sinh vat c6 thé s& lam hong san pham hodc giy ngd doc cho nguol sur
dung (Coliforms, E.coli, Staphylococcus sp., ... Clostridium sp.). Vi vay, can co
nhitng phuong an lam giam hoac triét tiéu nguén vi sinh vat trong mau nghién ctru
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gy anh huong x4u dén dich dam thuy phan. Dic biét trong phe ligu thuy san, ham
lugng protiein thap hon, mat do vi sinh vat 1on hon rat nhiéu so v&i mau ca tap.
Pé nang cao hiéu qua clia qué trinh thuy phan, trong qua trinh nghién ctru, ching
t6i loai bo ndi tang trong qua trinh so ché va tang nhiét do trudc qua trinh thay
phan 1én 90-100°C trong 20 phit nhim loai b6t vi sinh vat, sau d6 méi ha nhiét do
xudng 55°C va b sung enzyme Bromelain dé tién hanh thity phan. Phuong phap
nay budc dau ciing di mang lai hiéu qua cho qua trinh thuy phan, dong thoi van
giit duoc chét luong cua san pham.

Bang 2. Thanh phan va s6 luong vi sinh vat & ca tap va phé liéu ca

S lwong vi sinh vat (CFU/g)

TT Nhom vi sinh vat

Catap Phé ligu ca

1 Bacillus sp. 3.10° 1,3.10°
2 Micrococus sp. 3.1. 108 2,3. 107
3  Coliforms 5,5.10° 1,9. 10
4  E.coli 1.10* 1,2.10°
5 Staphylococcus sp. 2.10* 1,1x10°
6  Pichia 3,5.10° 2,0.10*
7 Salmonella

8 Vibrio cholera

9  Clostridium sp. 1,5 .10 1,2.10°

2. Anh huéng cia ty 18 nwéc dén hi¢u suit qua trinh thiy phén

Béng 3 cho thdy ty 1& ca: nudc 1a 1:2 thich hop cho ca hai mau nguyén liéu c4 tap
va phé li¢u thuy san. Chung t6i st dung ty 1€ nay cho cac nghién ctru tiép theo.
Bang 3. Két qua khao sat anh hudng ty 18 gitra nguyén liéu/nude dén hiéu suat
qua trinh thily phan

TT Mau Ty lé ca: nwéc Ham lwong axitamin (umol)
(kg/)
1:1 98,7
1:2 187,38
1 Catap 1:3 168,45
1:4 110,32
1:5 76,45
11 63,5
1:2 73,8
2 Phé liéu thay san 1:3 58,72
1:4 43,1
1:5 35,5

3. Anh hwéng ciia ndng dd enzyme téi hiéu suit qua trinh thiy phén

Cé va phé liéu thuy san duoc so ché va bd sung ham luong enzyme Bromelain
theo ty 1€ 0,1%; 0,2%; 0,3%; 0,4%; 0,5%. Tién hanh thiy phan ¢ dicu kién nhiét
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d6 55°C, pH 5.5. Sau 24h thuy phan, tién hanh xac dinh ham lugng axit amin tong
bang phuong phap so mau tyrosin. Qua Bang 4 va Hinh 2 cho thay, néng do
enzyme khoang 0,2% cho hiéu qua thay phan cao nhét, c6 ting ham lugng
enzyme bo sung thi tbc do thiy phan van thay d6i khong dang ké sau 24h. Chinh
vi li do do, trong cac nghién ctru tiép theo, ching tdi lya chon lwong enzyme
Bromelain bo sung vao qua trinh thity phén 13 0,2%.

Bang 4. Ty 1é giita enzyme Bromelain va co chat

Ham lwong axitamin téng (umol)

Lwong enzyme
T A [ . FET . -
b6 sung (%) Catap Phé liéu thay san

1 0,1 127,34 96,41

2 0,2 186,53 124,3

3 0,3 185,45 131,15

4 0,4 187,06 127,84

5 0,5 185,39 129,56

N
o
o

= Ca tap

-
o
o

Phé liéu thiy san

N
o
o

!

Ham lugng axitamin tdng (umol)
(9]
o

o

0.1 0.2 0.3 0.4 0.5

Ty 1¢ enzyme Bromelain bd sung (%)
Hinh 2. D6 thi mdi trong quan giita ty 18 giira enzyme Bromelain va co cht.

4. Anh hwéng ciia thoi gian thiy phan dén hiéu suit cia qua trinh thily phan

C4 tap va phé liéu thuy san dugc so ché va thily phan v6i 0,2% Bromelain & nhiét
d6 55°C, pH 5,5-6. O céc thoi diém khac nhau cua qué trinh thay phan, tién hanh
lay mau va phén tich ham lugng axitamin sinh ra bang phuong phap so mau
tyrosin.

Theo }(ét qua ¢ Bang 5 va Hinh 3, sau khoang 48 gi¢ thuy phan, ham luong
axit amin tong sO thu dugc trong dich thuy phan la cao nhat. Tang nhiét d6 lén
100°C dé ngimg qua trinh thiry phén.

Bang 5. Tc d6 thuy phan cia enzyme Bromelain trong mau ca tap va phé liéu
thuy san
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Ham Iwong axitamin (umol)

Th&i gian (gio)

Ca tap Phé liéu thay san
0 66,74 23,42
12 123,11 55,36
24 178,29 98,74
36 205,55 107,56
48 261,01 134,21
60 208,11 123,45

300
250
200

150 - —— Catap

100 | < Pheé lieu ca

4
50

O I I I I I 1
0 12 24 36 48 60 72

Thei gian (gi®)

Ham lwong axitamin (umol)

Hinh 3. Téc d6 thiy phan cta enzyme Bromelain trong mau c4 tap va phé liéu
thuy san

Mau thity phén ca tap dugc loai ba xuong va lipit béng phéu chiét trong diéu
lgién nhié¢t do thap. Pong kho san pham & nhiét do -48°C dén khi dat yéu cau (do
am <10%) (Hinh 4).

Mau thily phan phé lidu ca két hop v6i ba xuwong cua qua trinh thuy phan ca
tap dugc dong kho & -48°C dén khi d6 4m < 10% (Hinh 5).

Tu 1 kg ca tap thuy phan, sau qua trinh thuy phéan thu dugc 247g cao dam
gidu axit amin. Hiéu suit cua qua trinh 1a 24,7%. San pham thu duogc dang bot,
mau vang duoc st dung bd sung vao thanh phan san pham duoc pham hodc thyc
pham cao cap.

Tir 1 kg phé liéu thuy san, sau qua trinh thiy phan thu dugce 123 g cao dam
gidu axit amin. San phdm c6 mau vang nau, dugc nghién min, bd sung phu gia
(bot cam, bot ngo, ...), sau do tao hat com va st dung lam thirc an cho chan nuoi.
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N

Hinh 4. Bt dam thuy phén giau axit Hinh 5. Bt dam thuy phan giau axit

amin tu ca tap amin tu phe liéu thuy san

Quy trinh thiiy phan c4 tap va phé liéu thiiy sin bang enzyme Bromelain
Phé liéu thity san

Ca tap
So ché
Thuy phan Thuy phan
l 55°C, pH 5.5, 48h
Diét enzyme (100°C) Diét enzyme (100°C)
Chét béo 4°C [, Chétbéo
4_
v v
Lytim — 5, Bixuong San pham thuy phan
Dong kho Dong kho
Phu gia
San phém bot dam thuy phan giau San pham bot dam thiy phan giau
axit amin st dung cho ngudi axit amin st dung cho chéan nuoi

Hinh 6. So dd quy trinh thiy phan ca tap va phé liéu thuy san bing enzyme
Bromelain
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IV.KET LUAN

D3 nghién ciru va xay dung dugc quy trinh tao san phim cao dam gidu axit amin
tir c4 tap va phé liéu thuy san bang enzyme Bromelain tach tir phé lidu dua. Két
qua cho thay, véi nong d6 enzyme 0,2%; ty 1& co chat va nude 1a 1:2, thoi gian
thuy phéan 1a 48h cho hiéu qua qua trinh thuy phan ca ca tap va phé liéu thuy san
cao nhat.

Tu 1kg ca tap sau qua trinh thiy phén thu dugc 247g cao dam giau axit
amin va 1kg phé liu thuy san thu dugc 123g cao dam giau axit amin d€ ung dung
trong doi song va y dugc.

Loi cam on: Cong trinh nay dugc hoan thanh véi sy tai tro cia Chuong trinh Hoa
dugc qubc gia, dé tai “Nghién ciu quy trinh cong nghé san xudt thudc chita bénh

viém khdp dang thap va mét sé thiee pham chirc ndng tir nguyén liéu sinh vt
bién”, ma s6 CNHD.DT.012/09-11.

TAI LIEU THAM KHAO

1. B6 Khoa hoc Céng nghé va Méi truong, 2001a. Tiéu chuén Viét Nam TCVN
4326:2001 vé thire an chin nudi - Xac dinh d6 4m va ham luong chat bay hoi
khac.

2. B0 Khoa hoc Cong ngh¢ va Moi truong, 2001b. Tiéu chuan Viét Nam TCVN

4328:2001 vé thirc an chin nudi - xac dinh ham lugng nito va tinh ham lugng

protein tho - phuong phap Kjeldahl.

Lé Ngoc Tu va cong su. Hoa sinh cong nghiép. Nha xuit ban Khoa hoc k¥

thuat. 1997. 9-22.

4. Lowry O. H., N. J. Rosebrough A. L. Farr and R. J. Randall. 1951. Protein
measurement with the Folin phenol reagent. J. Biol. Chem, 265-275.

5. Nguyén Tai Luong, 2005. Thyc phim chirc ning, Tap chi Hoat dong khoa
hoc, s6 12.

98]

528



