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TOM TAT
Thity phdn phu pham thiy sin bang phwong phdp héa hoc/enzyme dé tan dung protein la mét hwéng
nghién ciru dang dege nhiéu nha khoa hoc quan tam. Trong d6 nghién ciru, xdc dinh cdc yéu té anh hwéng dén
qud trinh thity phdn la viéc quan trong dé thu diege két qua t6i wu nhat. Mot trong nhitng chi tiéu quan trong
dé danh gid hiéu qua cua qua trinh thuy phan la do thuy phdan (DH). Nghién curu nay dwoc thyc hién nham
ddnh gid anh hiong cia nhiét @, pH, ty 1é enzyme/co chdt va thoi gian thity phén 1én qud trinh thity phdan phu
phdm cé hedi trau bang enzyme Alcalase. Phu pham dwoc thiyy phdn bang enzyme Alcalase 2L ¢ ba mikc nhiét
dé (50°C, 55°C va 60°C), ba mirc pH (7, 8 va 9), ba ty 1¢ enzyme/co chat (0,05%, 0,1% va 0,2%) va tién hanh
xdc dinh DH tai cac thoi diém Oh, 2h, 4h va 6h. Két qua phan tich cho thdy ham heong protein trong phu pham
ché bién ca ludi trau la 18,74%. Pady la nguon nguyén liéu cé tiém nang ding trong san xudt thity phdan/cé ddc.
Két qua ciia nghién civu nay cho thdy diéu kién t6i wu cho qud trinh thity phdn phu phdm cé lwéi trau bang
enzyme Alcalase 2L la ¢ nhiét @6 60°C, pH 8 va ty 1é enzyme/co chit 0,2% va cho mirc DH cao nhat la 33,42%.
Tir khéa: do thity phan, nhiét @, pH, ty 1é enzyme/co chat.

ABSTRACT

Enzymatic or chemical hydrolysis of by-products from aquatic product processing is one of science’s
most promising fields. Of which, a determination of effects of factors on hydrolysis plays an important role in
optimizing hydrolysis. The objective of this study was to evaluate effects of temperature, pH value, enzyme/
substance ratios and time on hydrolysis of tonguefish processing by-products by enzyme Alcalase. The
tonguefish by-product was hydrolyzed by Alcalase 2L in turn at three temperature (50°C, 55°C and 60°C), three
pH values (7, 8 and 9) and three enzyme/substance ratios (0.05%, 0.1% and 0.2%,) and degree of hydrolysis
was determined at 0, 2, 4 and 6 h. The results showed that protein content in tonguefish by-product was 18.74%,
suggesting that this is a potential material in protein hydrolysate/concentrate production. A temperature of
60°C, pH of 8.0 and enzyme to substrate level of 0.2% were found to be the optimum conditions to obtain the
highest degree of hydrolysis (33.42%) using Alcalase 2L for hydrolysis of tonguefish by-product.

Keywords: degree of hydrolysis, enzyme/substance ratios, pH, temperature.
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thiy san nam 2018 udc dat 9 ty USD, tang

! Vién Cong ngh¢ Nano, Pai hoc Quéc gia Tp. Hb Chi Minh
2 Khoa Thity san, Truong Pai hoc Nong lap Tp. Hd Chi Minh
3 Vién Nghién ctru Cong ngh¢ sinh hoc va Mo6i truong,
Truong Pai hoc Nong 1am Tp. HS Chi Minh

106 « TRUONG DAI HOC NHA TRANG

8,4% so voi nam 2017, dong gdp quan trong
vao tang trudng cua toan nganh néng nghiép
(Nguyén Kiém, 2019); trong d6 ca ludi trau
(thon bon, Cynoglossus sp.) la mot trong nhitng
mit hang xuat khau quan trong. Ca ludi trau
thuong dugc ché bién thanh cac san pham dong
lanh nhu nguyén con, philé thanh, philé éng,



Tap chi Khoa hoc - Cong nghé Thuy san

S6 4/2019

philé ghép miéng,... Pinh mirc thu hoi ciia san
pham cé ludi trau philé dong lanh 1a 2,85, nhu
vay chi c6 khoang 35% khdi lugng san phim
thu dugc so véi nguyén li¢u ban dau; con lai
la phu phém bao gém dau, xuong, ndi tang,
da (chiém 65%) (Lé Hoang Tri, 2014). Trong
phu pham ché bién thuy san néi chung va ca
ludi triu noi riéng co rat nhidu thanh phan c6
gia tri nhu protein, gelatin, collagen,... Thong
thuong, cac loai phu phém nay dugc ché bién
thanh cac san pham c6 gia tri gia ting thap nhu
phan bén, bot ca,... Tuy nhién, cac loai phu
pharn nay rat giau protem c6 thé dung dé san
xut protein thity phan/cé dic. Nhiéu nghién
ctru khoa hoc trén thé giéi da chi ra rang dich
thity phan protein tir phu pham thuy san co
chua ham luong acid amin kha cao va c gia tri
vé mat sinh hoc (Hoyle va Merritt, 1994; Lian
va ctv, 2005; Kechaou va ctv, 2009; Herpandi
va ctv, 2012). Thiy phan protein tir phy phim
thuy san thuong dugc thuc hién bang céc
phuong phép sinh hoc, dic biét 1a bang enzyme
thuong mai. Alcalase, protease kiém duoc san
xut tir vi khuan Bacillus licheniformis, duoc
xem 1a mot trong nhirng loai enzyme tot nhat
dung trong qua trinh san xuét dich thuy phan
ca (Guérard va ctv, 2001; Klompong va ctv,
2008; Ovissipour va ctv, 2009b; Ovissipour
va ctv, 2010). Tuy nhién, dbi v6i méi loai phu
pham khéac nhau, ching ta can phai xac dinh
cac diéu kién toi uu cho qua trinh thuy phan
bang enzyme Alcalase. Vi vdy, nghién ctru ndy
duoc thyc hién nham danh gia anh huong cua
ba yéu té nhiét do, pH va ty 1¢ enzyme/co chat
1én hiéu qua cua qua trinh thity phan phu pham
c4 ludi trau bang enzyme Alcalase thong qua
cac chi tiéu dam formol (N, ), dam ammonia
(N, onin)» dam amin (N_ ) va do thuy phan
(DH).

II. VAT LIEU VA PHUONG PHAP

NGHIEN CUU
1. Nguyén vit liéu

Phu phidm ca ludi trdu (Cynoglossus sp.)
dung trong nghién ctru thuy phan dugc thu
nhan tur quy trinh philé ca ludi trau ctia Cong
ty Thay san sé 5, Khu Cong nghiép Vinh Loc,
Q. Binh Tan, Thanh phé H5 Chi Minh (Tp.
HCM). Thanh phan phy phiam bao gém dau,
xuong, da, ndi tang cua ca. Nguyén li€u dugc
thu nhan tryc tiép tir xuong ché bién va duoc
van chuyén ngay bang thung xp cach nhiét c6
béo quan nudc da & nhiét do < 5°C vé phong thi
nghiém Khoa Thuy san, Truong Dai hoc Nong
Lam Tp. HCM. Nguyén li¢u dugc loai bd cac
tap chét, rira sach, dé rdo nudc va duge chuin
bi mot lan dé su dung trong subt qua trinh
nghién ciru. Nguyén liéu dugc xay nhuyén,
chia thanh cac go6i nho 200 g va dem bao quan
dong o nhiét d6 1a -18 £ 2°C.

Enzyme protease sir dung dé thity phan 1a
enzyme Alcalase hoat 36 2 AU/g va dugc bao
quan ¢ nhiét o 5°C.

2. Phwong phap nghién ciru
2.1. Bé tri thi nghiém

Thi nghiém gdm ba yéu t6 1a nhiét do, pH va
ty 18 enzyme/co chit va dugc bd tri theo kiéu
hoan toan ngau nhién, mdi nghiém thic (NT)
1ap lai ba lan. Mdi miu chira 8 g protein dugc
xay nhuyén trong 200 mL dung dich dém borat
(v6i cac gia tri pH khac nhau), bd sung thém
enzyme (theo ty 1&) va tién hanh thay phan ¢
cac murc nhiét do khac nhau theo céac diéu kién
nhu trong Bang 1. Tién hanh ldy mau lac thoi
gian thuy phan 1a Oh, 2h, 4h va 6h. Sau khi lay
mau, bat hoat enzyme ¢ nhiét do 85°C trong
15 phut va tién hanh xac dinh thanh phan dam
trong dich thuy phan (N_ ., N ammonia va Nformol)
va d¢ thuy phan va thu dugc & moi thoi diem.

Bang 1. Cac diéu kién thiiy phan trong thi nghiém

Enzyme Nhiét do (°C) Ty 1é enzyme/co chit (%)
50 0,05

Alcalase 55 0,10
60 0,20
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2.2. Phwong phap xdac dinh ham lwong protein

Xac dinh ham lugng protein bang phuong
phap Kjeldah. Phu:omg phap Kjeldahl dya trén
nguyén ly chuyén toan bd N hiru co thanh
mudi ammonium bang cach cong pha bing
H,SO, dam dac (xtc tac bang hdn hop CuSO,
va K, SO ,)- Xac dinh ham luong NH,* bang
thiét b1 Kjeldahl khi cho mudi ammonium tac
dung v6i dung dich NaOH, thu dugc NH bang
dung dich acid boric (H,BO,) va chuan do
amon borat bang H,SO, 0,05N. Str dung hdn
hop chi thi mau methyl do v6i bromocresol dé
mo rong khoang d6i mau va phbi hop mau dé
nhan biét sy d6i mau rd rét hon.

Ham luong Nito tong sd trong dung
dich thuy phan dugc tinh theo cong thic:

N%=((V-V,) XN x14,01) / (V x 10)
(ZL)

Protein = N% % 6,25 (g/L)

Trong do:

V: Thé tich mau mang di phan tich
(mL)

Vg Thé tich dung dich acid sir dung dé
chuan d6 miu (mL)

Vi Thé tich dung dich acid sir dung dé
chuan d6 méu tring (mL)

N: Nong dé duong lugng cia H,SO,.
2.3. Phwong phap xdac dinh dam ammonia

Do ham lugng dam ammonia trong dich
thuy phan khong cao, nén Nammonla duoc xac
dinh bang phuong phap so mau. Qua trinh
chung cit duoc tién hanh nhu sau: 5 mL dlCh
mau thay phan dugc cho vao dng chung cit
+ 0,5 gam (MgCO,),*xMg(OH),. SHO + 5
giot phenolphthalein pH = 8,1 v&i muc dich
6n dinh pH cua dich thuy phan. Trong moi
truong kiém yéu, dam ammonia c6 trong dich
thuy phan s€ giai phong khi NH, duoc hap
thu boi H,SO, 0,02N. Hoén hop dung dich thu
dugc sau qua trinh chung cit s& dugc dinh
mirc thanh 200 mL va tién hanh phan tich
bang phuong phap phenate dé xac dinh luong

ammonia €0 trong dich thuy phén.

2.4. Phuong phap xac dinh do thuy phdn phu
pham ca

Mau dugc thu ¢ timg thoi diém khac nhau

H2S804
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cua qua trinh thiy phan. Do déc tinh cua
mau 13 phé phdm cho nén phuong phéap xéc
dinh DH dugc diung 1a phwong phap chuan
d6 formol. Xac dinh dam formol trong dich
thuy phan bang cach lay 2 mL dich thity phan
dugc cho vao dng ly tim 50 mL va dugc dinh
mirc thanh 5 mL, chinh pH = 8,1 bang NaOH
0,25N. Sau do6, thém 5 mL formaldehyde
35% da duoc diéu chinh pH = 8,1 vao dich
mau va u & nhiét do phong trong vong 1 phiit.
Tién hanh chuan d¢ lai véi NaOH 0,25N va
ghi nhén lai thé tich NaOH st dung.

=(V X 14,01)/(V_. x1000) (mg/L)

NaOH

=N, (mg/L)

amin formol ammoma
DH (%) = DH (%) = Yamin
Trong do6: ong

formo

x 100

N : Ham lugng dam formol cé trong

formol”

mau (mg/L)

V .o Thé tich NaOH chuan d6 0,25N
(mL)

Néng do duorng lugng cia NaOH

V i The tich mau chuan do formol (mL)
2.5. Cdc phwong phdp xir Iy 56 liéu

Cac chi tiéu dam formol, dam ammonia,
dam amin va d¢ thiy phan duoc phan tich bang
phan tich phuong sai ba yéu t6 mau do ludng
1ap lai (repeated measures ANOVA) véi cac yéu
t6 nhiét do, pH, ty 1é enzyme/co chit 1a yéu t6
chinh va thoi diém 1y mau 1a do luong lap lai.
Mtc x4c suét p < 0,05 dugc chép nhan nhu tiéu
chuan d4nh gia sy khic biét c6 y nghia thong
ké. T4t ca cac phan tich théng ké dugc thuce hién
bang phin mém IBM SPSS version 19.

I1. KET QUA VA THAO LUAN
1. Két qua khao sat ham lwong dam tong
trong mau phu pham

Ham luong protein trong phu pham ca ludi
trau duoc thé hién trong Bang 2. Ham lugng
protein trong phu phim cé ludi triu tuong tu
hodc cao hon cac loai phu phém cua cac loai
ca khac nhu: cé capelin 1a 13,9% (Shahidi va
ctv, 1995), ca tam 1a 15,48% (Ovissipour va
ctv, 2009a), ca ngur 1a 20% (Ovissipour va ctv,
2010).
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Béang 2. Ham lwgng protein téng ) trong miu phu phim ca ludi trau

Nitrogen tong s (%)

Protein tho (%)

3,00+ 0,117
291-3,17%

18,75 £ 0,65
18,2-19,8

* trung binh + dg léch chudn; + khodng bién thién.

Phu pham c4 ludi trau c6 chira lugng
dam véi ty 18 tuong ddi cao 18,75% cung
v6i luong phu pham tuong d6i nhiéu nén
viéc thu hoi Iuorng dam nay dé nang cao
hiéu qua kinh té 1a dleu can thiét.

2. Xdc dinh diéu kién toi wu cho qud trinh thity
phadn phu pham cd hedi trau

Trong nghién ctru nay, phan ung thuy
phan phu pham ca ludi trau bang enzyme
s& dugc tién hanh trong cac diéu kién khac
nhau dé danh gia hiéu qua phan ung thay
phan bang cach xac dinh ham lugng dam
formol, dam ammonia, dam amin va do
thiy phan dé lya chon diéu kién ti vu nhat.
2.1. Su anh huong cua nhiét do dén qua trinh
thuy phan

Theo Bang 3, gia tri memol, ammonia?
N,... va DH trung binh gitta cac NT khac
biét c6 y nghia théng ké (p < 0,05). Trong
do, ham lugngN__ N N ya DH
thity phan ¢ nhiét d6 60°C 1a cao nhit, tiép
theo 1a & 55°C va thap nhat 1a ¢. Ngoai ra,
gia tri memol, N, e N va DH trung
binh ¢ tat ca NT tdng theo thoi gian thuy
phan (p < 0,05) (Bang 3 va Hinh 1). Téc
d6 thuy phan thap nhét 1a & nhiét d6 50°C
va cao nhat 1a ¢ nhiét 6 60°C va toc do
cao nhat 1a trong 4 gid dau ciia qua trinh
thuy phan (Hinh 1).

Trong qua trinh thuy phan, N, .

ammonia? N, . va DH ¢ hai mac nhiét do
50°C va 55°C ludn thap hon nghi¢m thuc
muc 60°C 1a do téc d6 phan ung ty Ié
thudn véi nhiét d0 phan tng. Cac tac gia
khac ciing bao céo cac két qua twong tu
cling (Shahidi va ctv, 1995; Benjakul
va Morrissey, 1997; Lian va ctv, 2005;
Ovissipour va ctv, 2009a). Shahidi va ctv
(1995) ciing bdo cao ¢ nhiét d0 cao hon
thi téc d6 thiy phan cao hon. Theo cac tac
gia nay d¢ thuy phan protein ctia ca capelin

dung Alcalase dat 22% & 65°C. Trong khi
d6, khi thuy phan phu pham ca thu Thai
Binh Duong (Merluccius productus) bang
enzyme Alcalase ¢ cac muc nhiét d§ khac
nhau, Benjakul va Morrissey (1997) ghi
nhan hoat do cua Alcalase cao ¢ khoang
nhiét d6 cao va tdi wu & nhiét d6 60°C. Lian
va ctv (2005) da ket luan rang thuy phan
protein c¢6 ngudn gdc san pham tir c4 bang
cich bd sung Alcalase thi c6 ham luong
dam cao va hoat dong tdt trong khoang
(50°C - 60°C). Tuong tu, nghlen cuu
thuy phan phu phdm cé4 tam bing enzyme
Alcalase & ba mtrc nhiét do 35, 45 va 55°C,
Ovissipour va ctv (2009a) ghi nhan téc do
thiy phan thip nhét 1a ¢ nhiét d6 35°C va
cao nhit 1a ¢ nhiét d6 55°C. B¢ thiy phan
cao nhét 1a 46,13% dat dugc & 55°C trong
205 phut; trong khi d6, tbc do thuy phéan
gan nhu khong thay d6i ¢ nhiét do 35°C
(DH dat 15%).

Diéu nay dugc giai thich dya vao
co ché hoat dong cua Alcalase la mot
endopeptidase xuc tac sy phan cit cua
cac lién két ndi bo trong mot polypeptide
hoac protein. Khi nhiét dg tang, lam tang
ning lugng dong hoc va tan s phic hop
enzyme - co chét phat trién trén mot don
vi thoi gian do d6 tdc d6 phan ing va san
phém tang theo. Vi thé, hoat do enzyme
cang cao thi sau qua trinh thiy phan cac
protein dugc phan cit thanh cac acid amin
nhiéu nén DH ting ti 1& thuan véi nhiét do
60°C > 55°C > 50°C. Theo Shahidi va ctv
(1995), nhiét d6 t6i wu cho qua trinh thuy
phan phy pham bang enzyme Alcalase phu
thudéc vao thoi gian thuy phan. Nhiét do
toi uu dé thuy phan trong 60 phut 1a 60°C;
trong khi d6 thuy phan trong 120 phut thi
nhiét do 1a 55°C.
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Bang 3. Anh hwéng ciia nhiét d 1én ham lwong Niormor Nammonia? Namin Y2 40 thily phén
. Nhiét do (°C) Mitc  nghia®
h ,
Chi ticu 50 55 60 Nhiét do Thoi diém Tuong tic
13172001 141°£001 1,50+ 0,02 = = s
Dam formol (mg/L) 15 1 316 14041406 1485 1.506
Dam ammonia (mgly 015002 021003 025 £003 #k #k ns
- ) 0,183-0,184  0204-0260 0,246 - 0,251
Damamin(mgly  IEOOL LAPE00L 1512001 #k #k s
; & 1,308~ 1,313 1,402 1,405 1,483 1,507
P thiy phan DH (%) 164°£0,00  17,50=0,00  18,8° £ 0,00 *k *k ns
164-164  175-175 18,5 18,8

" trung binh + dg léch chuan; * khodang bién thién.

*két qua tir phan tich phuwong sai nzétyéu 16 do luong lap lai: Nhiét do = ba mirc nhiét do,; Thoi diém = cdc thoi diém thu mau; Tuong tac = Nhiét do *
Thoi diém. Cac gia tri trung binh trong cung mgt hang co cung ky tw chi su khac biét khong co y nghia (p > 0,05); *, ** va *** chi mirc y nghia o' p <

0,05, < 0,01 va < 0,001, ns: khdc bié¢t khong y nghia (p > 0,05).
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amin

thiy phin é cac mirc nhiét do khac nhau.

2.2. Sw anh hwéng ciia pH dén qud trinh thity
phan

D6 pH ¢ anh hudng dén muc d6 ion hoa co
chat va d6 bén cta enzym nén co tac dong dén
kha ning hoat dong ciia enzym. Anh hudng
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cua pH lén ham luwgng N, N . N . va
do thuy phan trong nghién ctru nay duoc trinh
bay & Bang 4 va Hinh 2. Két qua cho thiy c6 su
anh huong c6 ¥ nghia thong ké ciia cac mirc pH
khac nhau dén phan tng thuy phan phy pham
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ca thong qua ham luong N "N N
va d¢ thuy phan (p < 0,05). Ham luong N ool
Nami va do thuy phan dat cao nhat & pH = 8,
tiép theo 1a & pH = 9 va thip nhat 1a ¢ pH=
7. Trong khi d6, ham luong N & hai NT

ammonia

pH = 8 va pH =9 cao hon c6 y nghia so véi ¢

Biang 4. Anh hwéng ciia pH 1én ham lwgng N

pH = 7 (Bang 4). Ngoai ra, ham luong meol,

ammoniar Namin V@ d0 thuy phan ¢ tat ca NT co
xu hudng tang theo thoi gian thi nghiém (p <
0,05); chi trirx NT pH = 7 & thoi diém sau 4 gio
thuy phan, cac chi tiéu nay c6 xu hudng giam
(Hinh 2).

N va dg thiy phan

formol® ~ "ammonia® ~ " amin

o pH Mtrc y nghia”
Chi tiéu T2
7 8 9 pH Thoidiém Tuong tac
Pam formol 1,300+ 0,01"  1,51'+£0,02  1,41°+0,01 ok ok ns
(mg/L) 1,299 — 1,302% 1,499 —1,519 1,404 — 1,409
Pam ammonia  0,20°+ 0,03 0,22°+0,02  0,22°+ 0,03 ok ok ns
(mg/L) 0,194 -0,197 0,222 -0,224 0,218 —0,220
1,300+ 0,01  1,51°+0,01  1,41°+0,01 ok ok ns
Pam amin (mg/L)
1,296 — 1,300 1,510—1,516 1,405 —1,410
D6 thay phan DH  16,.2°£0,00  18,9°£0,00  17,6°+ 0,00 ok ok ns
(%) 162-16,2  18,8—18,9 17,5-17,6

"trung binh + do léch chudn, * khodng blen thién.

#két qua tir phan tich phmfng sai mot yéu 6 do luong Idp lai: pH = ba mitc pH; Thoi diém = cdc thoi diém thu méu;
Twong tac = pH x Thoi diém. Cdc gid tri trung binh trong ciing mot hdng ¢é ciing ky tir chi sw khdc biét khéng cé ¥ nghia
(p > 0,05); * **va *** chi mic y nghia o p < 0,05, < 0,01 va < 0,001, ns: khac biét khong y nghia (p > 0,05).

Khi so sanh véi cac loai enzyme c6 ngudn
gbc dong — thyuc vat va ding trén quan diém
k¥ thuat va kinh té, da s6 cac tac gia déu cong
nhan viéc sir dung cac loai enzyme c6 nguén
géc vi khudn dem lai nhiéu thuan loi nhu ¢
hoat d6 xuc tac phan ung rong, bén ¢ pH va
nhiét d6 cao (Hoyle va Merritt, 1994; Guérard
va ctv, 2001; Ovissipour va ctv, 2009a). Trong
do, enzyme Alcalase dugc xem la mot trong
nhirng loai ezyme thuy phan phu pham thuy
san hiéu qua nhét do dat dugc do thiy phén
cao trong mot thoi glan twong dbi ngin. Cac
nghién ctru déu cho rang enzyme Alcalase
1a loai enzyme hoat dong t6t nhat trong moi
truong kiém nhe (pH = 8,0 — 8,5). Thity phan
c4 trich (Clupea harengus) & diéu kién nhiét
dd va pH ti wu (50 — 55°C va pH = 8,0 —
8,5) bang Alcalase, Hoyle va Merritt (1994)
thu dugc gia tri DH 1a 44,7% chi trong 60
phut. Trong mdt nghién cuu tuong tu, thuy
phan phu phdm ca ngur vay vang (Thunnus
albacares) bang Alcalase & nhiét do va pH tbi

uu (50°C va pH = 8,0), Guérard va ctv (2001)
ghi nhan gia tri DH cao nhat 1a 23% & ndng
d6 enzyme 85 AU/kg sau 5,5 gio. Ovissipour
va ctv (2009a) cling bao cao do thuy phan dat
46,13% khi thity phan phu pham c4 tam bang
enzyme Alcalase ¢ pH = 8,5 va nhiét d¢ 55°C
trong 205 phut.

Két qua khao sat anh huong cua thoi gian
dén hiéu qua qua trinh thity phan (Hinh 2) cho
thdy, thoi gian thity phan cang dai thi cang tao
ra nhidu san phim. Trong qua trinh thiy phan
cac lién két peptit nhay cam s& duoc phan cit
true voi téc do nhanh, sau d6 cac lién két it
nhay cam hon s& dugc phan cat v6i toe dd chdm
hon. Thoi gian thuy phan cang dai thi lugng
dam formol sinh ra cang nhiéu do cac mach
protein di duoc phan cit thanh cac acid amin
cang tang tir 0, 2, 4 va 6 gid thuy phan (Nguyén
Trong Can va ctv, 1998). Thoi gian thily phan
con anh huong dén hiéu qua ctia qué trinh thuy
phén, thoi gian thily phén cang dai thi protease
cang c6 didu kién thuy phan co chit triét dé.
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Hinh 2. Bién dong cia ham lwgng N, (A),N__ - (B), N, .. (C) va DH (D) trung binh theo thoi gian
thiy phan ¢ cac mirc pH khac nhau.

2.3. S dnh hieong ciia ty 1é enzyme/co chat (p <0,05) va gia tri cua cac chi tiéu nay co
den qua trinh thuy phan khuynh hudng ting theo theo thoi gian thi
Anh hudng cua ty 1€ enzyme/co chat dén nghiém (p < 0,05) (Bang 5 va Hinh 3). Khi
qua trinh thuy phéan dugc trinh bay ¢ Bang ty 1€ enzym/co chat tang, ham luong N formol
5 va Hinh 3. Két qua cho thay ty 1¢ enzyme/ N, . ... N, . vado thay phin tang: cao nhat
co chat anh hudng co6 y nghia 1én ham la ¢ ty 1€ enzym/co chat 0,20%, tiép theo la
lugng N, N . N . vado thuy phin 0 0,10% va thap nhat la ¢ 0,05%.
Bang 5. Anh hwéng ciia ty 1¢ enzyme/co chit 1én ham lwong Niormor Nammonia? Namin V2 0 thity phin
Ty 1& enzyme/co chat (%) Mic y nghia*
Chi tiéu .
0,05 0,10 020  ENAYME 1y didm Tuong tac
Co chat
1,190+ 0,027 1,45°+0,01 1,59°+0,01 o ok ns
bam formol (mg/L)
1,181 — 1,193% 1,442 — 1,449 1,583 — 1,586
_ 0,182+0,02 0,21°+0,02 0,24°+0,03 o ok ns
Pam ammonia (mg/L)
0,184 -0,185 0,214 —0,215 0,240 — 0,240
. 1,19°+0,01 1,44°+0,01 1,58°+0,01 o ok ns
Pam amin (mg/L)
1,187 —1,195 1,439 — 1,444 1,583 — 1,585
14,9+ 0,00 18,0°+£0,00 19,8+ 0,00 * *x ns
Do thuy phan DH (%)

14,8-149 18,0-18,1 19,7-19,8

“trung binh + d¢ 1éch chudn; ¢ khodng bién thién.

*két qua tir phdn tich phirong sai mét yéu 16 do heong lap lai: Enzyme/Co chét = ba ty 1é Enzyme/Co chét; Théi diém = cde thoi diém thu mdu;
Tuwong tic = Enzyme/Co chat x Thoi diém. Céc gid tri trung binh trong ciing mét hang cé ciing ky tw chi su khdac biét khong c6 y nghia (p > 0,05);
* K yq ¥R chi mike y nghia o p < 0,05, < 0,01 va < 0,001; ns: khac biét khong y nghia (p > 0,05).
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Céc két qua tuong tu ciing duoc ghi nhan boi
cac tac gia khac (Benjakul va Morrissey, 1997,
Guérard va ctv, 2001; Salwanee va ctv, 2013):
d6 thity phan ting khi ting ndng do enzyme. Khi
thily phan phu pham ca thu Thai Binh Duong
(M. productus) bang enzyme Alcalase, Benjakul
va Morrissey (1997) ghi nhan khi ting ndng do
enzyme thi Dh ciing tang. Tuy nhién, su thay doi
DH chi c6 y nghia ¢ khoang nong do 0 — 34 AU/
kg, & ndng d6 > 57 AU/kg, sur gia ting DH khong
c6 y nghia. Trong mot nghién ctru twong tu, thiy
phéan phu phdm ca ngir vay vang (I albacares)
bang Alcalase ¢ nhiét do va pH ti wu (50°C va
pH = 8,0) va cac ndng do enzyme Alcalase khac
nhau, Guérard va ctv (2001) nhan thay khi ting
nong do enzyme tir 0 — 85 AU/kg thi gia tri DH
tang tir khoang 10% dén 23% sau 5,5 gio thity
phan. Tuong ty, khi thiuy phan phu phim ca
ngtr (Euthynnus affinis) bang enzyme Alcalase,
Salwanee va ctv (2013) bao cao do thiy phan
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Hinh 3. Bién dng ciia ham lwgng N, (A),N_ (B),N

6

tang c6 y nghia khi ting ndng d6 enzyme tir 1,0%
dén 1,5%, nhung DH khong ting nita khi ndng do
enzyme > 1,5%. Theo céc tac gia nay khi enzyme
duoc thém vao co chat, enzyme s& hip phu trén
bé mit cac hat co chét tai d6 s& xdy ra phan tmg
thiy phan céc lién két peptide dé bi thity phan boi
enzyme. Sau giai doan thiy phan nhanh ban dau,
téc do thiry phan c6 khuynh hudng giam, di vao
giai doan 6n dinh. Tai thoi diém nay, viéc ting
nong do enzyme s& khong lam ting do thuy phan
vi néng d6 ciia cac lién két peptide ding cho quéa
trinh thity phén tré nén gioi han.

Vi cting mot luong nguyén lidu, tién hanh
phan tng thiy phan véi Alcalase ¢ céac ty I¢
enzym/co chét khac nhau, két qua thu dugc nhur
oBang5chothayN, N N _viDH cia
NT ty 1€ enzyme/co chat 0,2% khac biét khong
dang ké so voi ¢ ty 1é enzyme/co chat 0,1%. Vi
vy, chung t6i kién nghi sir dung ty 18 enzyme/co
chit 0,1% dé nang cao hiéu qua kinh té.

3.5+ B
304 ﬂ
;i:n 25 = o
2 3 .y = i —
= - - N
e e
fseET
e
£ IS Ena/Cir chifi
5 i —e— 0,05%
= F
0s ] w - O0.10%
—ar- 0.20%
0.0 T T !
i 2 4 %
40- i Thivi gian (g}
Enz/Cor chiit (D)
—a— 005%
04| —m-- 0,10% -l
_ “ere 020% gt e
g -l
= 204 et ar L
z e ‘__.r”—ff
__:_::. L "
P -
0 1 T 1
0 2 4 §
Thivi gian (giir)

(C) va DH (D) trung binh theo thoi gian

amin

thity phin & cac ty 1¢ enzyme/co chit khac nhau.

IV. KET LUAN VA KIEN NGHI
Phu pham ca ludi trau c6 the¢ st dung
lam dich thuy phan protein do ¢6 ham luong

protein tuong ddi cao (18,75%). Két qua cho
thay nhiét do, pH va ty 1€ enzyme/co chat co
anh hudng c6 y nghia 1én thanh phan dam cua
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dich thuy phan va DH. Ngoai ra, ham luong

rormot Nammoniaz Namin V& DH trung binh ¢ céc
nghiém thtrc ting dan theo thoi gian: thoi gian
thuy phan cang dai thi ham luong dam cua
dich thuy phan va DH sinh ra cang nhiéu do
cac mach protein da dugc phén cat thanh cac
acid amin. Dya trén cac két qua ctia nghién ciru

cho qua trinh thity phan phy pham cé ludi trau
khi str dung enzyme Alcalase 1a: pH, nhiét do
va ty 16 enzyme/co chat 1an luot 1a 8,0, 60°C va
0,2% trong thoi gian 6h. O diéu kién nay, sau
6h thiy phan, gia tri DH cua dich thuy phan
dao dong trong khoang tur 18,8 = 0,00% dén
19,8 + 0,00%.

nay, chung t6i rat ra két luan diéu kién toi uu
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