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TOM TAT
Nghién ciru da thuwce hién vé qud trinh phan hiy cia protein cé nuc gai sir dung enzyme Alcalase & diéu
kién pH tir nhién va 1y 1é nuwéc/nguyén liéu la 1/1. Két qua cho thdy rang dé dat dwoc hiéu sudt toi wu, can si
dung ty I¢ enzyme - co chat la 93,48 AU/kg protein, duy tri nhiét dg & mirc 60°C trong vong 6 gio. Sau qud trinh
nay, dat dwoc dé thuy phan cao nhat la 73,01%, hiéu sudt thu héi nito 1a 75,30%, va t(fng nito bazo bay hoi dat
0,8 g/l trong dich thity phdn thu dwoc. San pham cudi ciing cé chira 13,45 g/l nito axit amin va 0,59 mg/100 g
histamine, néi bt véi tiém ndng vng dung da dang trong cdc linh viec ting dung khdc nhau.
Tuwr khoa: Ca nuc gai, Alcalase, dich dam thuy phan.
ABSTRACT
The research has been conducted on the hydrolysis process of Indian scad (Decapterus russelli) protein
using Alcalase enzyme under natural pH conditions and a water/material ratio of 1/1. The results show that
in order to achieve optimal efficiency, it is necessary to use an enzyme-substrate ratio of 93.48 AU/kg protein,
to maintain a temperature of 60°C for 6 hours. Following this process, the highest hydrolysis degree achieved
was 73.01%, with a nitrogen recovery efficiency of 75.30% and a total volatile basic nitrogen of 0.8 g/l in the
obtained hydrolysate solution. The final product contains 13.45 g/l of amino acid nitrogen and 0.59 mg/100 g
of histamine, demonstrating a significant utilisation for diverse applications across various fields.
Keywords: Decapterus russelli, Alcalase, protein hydrolysate

I. PAT VAN PE tang cuong gia tri dinh dudng, tao vi ddm da

Trong linh vire cong nghiép thuc pham hién
nay, viéc st dung dich dam thuy phan ngay
cang tré nén phd bién nho kha ning cai thién
gia tri dinh dudng, huong vi va cau triic cua
san pham. Dich dam thuy phan duoc tng dung
rong rii trong san xuit snack (bim bim), giup
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dic trung va ning cao do gion cho san pham
do cac peptide ngin gitip ting kha ning tao
bot, tao xdp. Ngoai ra, dich dam thuy phan
con duge sir dung trong cic san pham sup gia
vi, mi an lién, chdo va phé dn lién, cling nhu
trong san xuit cac loai gia vi nhu hat ném, bot
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ném, nudc mim va nude chdm cong nghiép.
Khoéng chi dung lai ¢ do, dich dam thuy phan
con déng vai trd quan trong trong cac san pham
thyc pham dinh dudng dic biét, tiéu biéu nhu
bot dinh dudng cho tré em va nguoi cao tudi
(2], [6], [7]- ‘ i

bé tan dung ngudn nguyén li¢u san co, xu
huéng tan dyng hiéu qua nguodn tai nguyén
ngay cang dugc chu trong trong nganh thiy
san, dac biét dbi voi ca nuc gai - mot loai ca co
san lugng 16n nhung gia tri kinh té thip. Hién
nay, ca nuc gai chu yéu duogc ti€u thu dang tuoi,
phoi khé, str dung trong san xudt nuéc mim
hoac lam thirc an chan nudi, trong khi tiém
ning ché bién sdu van chua duoc khai thac
dung mtc. Vi vy, nghién ctru va phat trién quy
trinh san xuét dich dam thiy phan giau acid
amin tir ca nyc gai dugc xem la mot huong di
day trién vong. Giai phap nay khong chi gitp
nang cao gia tri st dung cua nguyén li€éu ma
con mang lai hiéu qua kinh t& cao hon, gop
phan thuc day phat trién bén viing cua nganh
thuy sén.
IL. VAT LIEU VA PHUONG PHAP
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1. Vit liéu nghién ciru
1.1. Ca nuc gai
Ca nuc gai dugc thu mua tai cang ca

Vinh Truong (8/14 Vo6 Thi Séau, phuong Vinh
Trudong, Nha Trang). Nguyén liéu dugc chon
1a ca tuoi, bé mat sang, mui tanh ty nhién va
khong dap nat, voi kich c& 20-23 con/kg. Sau
khi rira sach va loai bo tap chét, ca nguyén con
(khong loai bd ndi tang) dugc bao quan va van
chuyén vé phong thi nghiém trong thung x6p
cach nhiét & 0-4°C. Tai phong thi nghi€m, ca
duoc rira lai, dé rdo, xay nho va tron déu nham
dam bao tinh dong nhat, sau d6 chia phan véi
mdi méu khéi luong 1a 100g, dong goi bang
bao PA hit chan khong va cap dong o -20 +
2°C.

1.2. Enzyme Alcalase

Alcalase 2.4 L FG (Novozyme, Pan Mach)
la enzyme protease dang endopeptidase duoc
san xuét tir Bacillus licheniformis, v&i hoat
ghi trén nhan 2,4 AU/g. Enzyme hoat dong tdi
uu trong khoang nhiét d§ 55-70°C va pH 6,5-
8,5.

2. Phuong phap nghién ciru

2.1. So' d6 quy trinh va bé tri thi nghiém

Piéu kién thily phan ciia
enzyme Alcalase
Xéac dinh anh huong cuia nhiét do:

Xéac dinh anh huong cta E/S:

Alcalase: (46,74 + 233,7 AU/kg protein)

Xac dinh anh hudng cia thoi gian: (3 + 7) gio,
=1 gid)

pH tu nhién cta c4, ty 1€ nudc/ nguyén liéu:
W/NL = 1/1

Hinh 1. So d6 quy trinh va bo tri thi nghi¢m
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Viée lua chon va xé4c dinh cac thong sb quan
trong trong qua trinh thuy phan ca nuc gai dugc
thyc hién theo cac phuong phap thi nghiém c6
dién. Pau tién, nguyén liéu c4 nuc gai dugc thu
va xu ly nhu da mé ta & myc 1.1, sau do dugc ra
dong & nhiét do tir 0 dén 4 d6 C trong khoang thoi
gian 15 gio.

Céc thong sb thich hop dwoc xac dinh bing
phuong phép thuc nghiém ¢ dién. Mot thong sb
duoc khao sat trong khi giir ¢6 dinh cac thong s6
con lai. Khi thong s6 dau tién dat gia tri phit hop,
16 s& duge ¢b dinh dé tiép tuc khao sat thong s6
tiép theo. Qua trinh nay dugc lap lai cho dén khi
tAt ca cac thong s6 can thiét duoc xéac dinh.

Nhiét do thuy phéan thich hop dugc xac dinh
trong khoang tir 45 dén 65°C, voi budc nhay 1a
5 d6 C; ty 1€ enzyme/nguyén li¢u (E/S) dugc cd
dinh & muc 46,74 AU/kg protein, va thoi gian
thiy phéan 1a 3 gio. Tiép theo, ty 1& enzyme - co
chét thich hop dugc xac dinh, véi ty 1& E/S tir
46,74 dén 233,7 AU/kg protein, cu thé 13 46,74;
93,48; 140,22; 186,96 va 233,70 AU/kg protein
tuwong tng. Nhiét do thich hop cho qua trinh nay
duoc lay tir thi nghiém trude d6, va thoi gian thity
phan van 13 3 gio. Tiép theo 14 xac dinh thoi gian
thily phén thich hop, trong khoang tir 3 dén 7 gio,
voi bude nhay la 1 gio. Ty 1€ E/S va nhiét d9 thich
hop duoc léy tir thi nghiém trudce do, va ty 1€ W/
NL duoc xac dinh 1a 1/1, vdi pH tu nhién cta ca.

Qua trinh thity phan duoc két thuc bang cach
bat hoat enzyme & 95°C trong 15 phut. Hiéu
qua phan ung dugc danh gia thong qua cac chi

= msm DH —@-HSTH
'E 70 7 b b C r 50
& 60 - - 40
—_ a
5 50 al 30
S 40 - - 20
@ 30 4 - 10
T 90 -0

45 50 55 60 65
Nhiét @ thiy phan (°C)
Hinh 2. P§ thily phan va hi¢u suit thu hdi nito
theo nhiét d§ thuy phéan
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D¢ thuy phan (%)

s6 gdm ty 18 nito acid amin/nito tong sb N,/
N,,), d0 thity phan (DH), hi¢u suét thu héi nito
(HSTH) va tong nito bazo bay hoi (TVB-N). Cac
diéu kién duoc xem la tdi wu khi dong thoi dat
gid tri N_/N_, HSTH va DH cao nhat, trong khi
TVB-N nam trong gi6i han chap nhan dugc.

2.2. Phwong phap phan tich

Cac chitiéu hoa hoc gém d6 4m, tro, lipid, nito
téng s6, NH; va TVB-N duoc xac dinh theo cac
tiéu chuan TCVN hién hanh. Cuy thé, d6 am xac
dinh theo TCVN 3700-90; ham lugng tro bang
phuong phap nung & 600°C; lipid theo TCVN
3703:2009; nito téng s6 theo TCVN 3705-90;
NH; va TVB-N theo TCVN 9215:2012. Ham
lwong nito acid amin dugc tinh bang hiéu s giita
dam formol va NH; (4). Hiéu suét thu hoi nito
(HSTH) duoc tinh bang luong nito tong sb trong
san pham thily phan (g) nhan 100 chia cho lugng
nito tong sd trong nguyén lidu dem thiy phan (g).
D6 thity phan (DH) duoc xac dinh bang phuong
phép DNFB dua trén nhoém amino tu do (4)

2.3. Phwong phdp xir Iy 56 liéu

Céc thi nghiém duoc tién hanh theo thiét ké
lap lai ba 1an, mdi lan gém ba mau. Dit liéu duogc
phén tich bing phdn mém SPSS 20 va xtt Iy tinh
toan trén Microsoft Excel 2021; cac khac biét
duoc xem 1a c6 ¥ nghia thong ké khi p < 0,05.

1. KET QUA NGHIEN CUU VA
THAO LUAN

1. Panh gia sy thay ddi cac chi tiéu DH,
HSTH, N_/N, . va TVB-N theo nhiét dj thuy
phan

mmm Naa/NTS ¢

1 = 5 ¢ 60
0,8 - b ¢ - 50
- g 40 o
» 00 30 <
= 04 0 #
m 0,2 - L 10 E
Z
i 0 - -0
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Nhiét 6 thuy phan (°C)
Hinh 3. Ty I€ N_ /N, va TVB-N theo nhiét do
thuy phan
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Két qua & Hinh 2 va Hinh 3 cho thay
trong khoang 45 - 60°C, céac chi tiéu DH,
HSTH va N_/N_ tang dan va dat gi tri cao
nhat tai 60°C. Khi nhiét d6 tang 1én 65°C,
ca ba thong s6 déu giam. Trong khi, ham
luong TVB-N gidm lién tuc khi nhiét d¢
thuy phan ting trong subt khoang khao sat.
Xu hudng nay phan anh dac tinh hoat dong
cua Alcalase: su gia tang nhi¢t do dén 60°C
lam ting toc d6 phan ung do ning luong
hoat héa ctiia phan Ung dugc ting cuong,
trong khi muc nhiét 65°C giy rc ché mot
phéan hoat tinh enzyme, din dén giam hiéu
qua thuy phan. Déi voi TVB-N, gia tri giam
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Hinh 4. Dj thily phan va hi¢u suit thu hoi nito

theo ty 1€ E/S

Két qua trong Hinh 4 va Hinh 5 cho thay
viéc tang ty 1& E/S tr 0 dén 93,48 AU/kg
protein lam ting dang ké céc chi tiéu DH,
HSTH, N_/N., va TVB-N. Tuy nhién, khi
tiép tuc ting E/S dén 233,7 AU/kg protein,
céc chi tidu nay chi bién dong nhe va khong
c6 sy khac biét ¢ ¥ nghia thong ké gitra cac
muc tir 93,48 dén 233,7 AU/kg protein (p <
0,05). Xu hudng nay phu hop voi cac nghién
ctru trude do, cho thiy mirc do thiy phan va
hoa tan nito ting theo E/S cho dén khi ndng
do enzyme dat trang thai bao hoa [3], [6].
O giai doan ddu, co chit dbi dao cho phép
enzyme phan cit polypeptide manh hon, din

theo nhiét d0 1a do hé vi sinh vat trong
nguyén liéu bi trc ché dan khi nhiét d6 tang.
V&i nhiét o t6i wu cla vi sinh vat < 45°C,
viéc nang nhiét 1€n 45 - 65°C lam vi sinh vt
bi e ché [1].

Nhiét d6 60°C dugc xic dinh la diéu
kién thich hop cho qua trinh thdy phén
protein ca nuc gai, cac chi s& dat duoc 1a
DH (39,33%), HSTH (62,84%), N_/N_
(54,12%) va TVB-N (0,50 g/1)

2. Panh gia sw thay ddi cic chi tiéu
DH, HSTH, N_/N_ va TVB-N theo ty 1§
enzyme so véi co chét
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b o e B o g
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Hinh 5. Ty 1€ N_ /N, va TVB-N theo ty 1¢ E/S

dén tang DH, HSTH va N_/N_ . Khi E/S vuot
93,48 AU/kg protein, tbc d6 thuy phan hiu
nhu khong ting thém do ndng do enzyme da
bio hoa voi ndng d6 co chit [1]. TVB-N ting
khi ty 1€ enzyme tang la do cac chi ti€u danh
gia chat lugng dich thuy phan ting nhu DH,
HSTH, N /N,
thuan lgi cho h€ vi sinh vét ctia ca nuc gai

tao mdi truong dinh dudng

hoat dong.

Ty 1¢ E/S (93,48 AU/kg protein) dugc xac
dinh 1a thich hop, dat DH (49,51%), HSTH
(70,09%), N_/N_ (56,03%) va TVB-N (0,59
g/D).

TRUONG DAI HOC NHA TRANG e 51



Tap chi Khoa hoc - Cong nghé Thity sdn, S6 1/2026

3. Panh gia sy thay ddi cac chi tieu DH, HSTH, N,./N,, va TVB-N theo thoi gian thiy phin
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Thoi gian thiy phén (gio)

Hinh 6. P§ thily phan va hi¢u suit thu hdi nito
theo thoi gian thuy phan

Két qua trinh bay ¢ Hinh 6 va Hinh 7 cho
thdy viéc kéo dai thoi gian thity phan tir 3 dén
7 gid dan dén su ting dong thoi cia cac chi
ticu DH, HSTH, N_/N_. va TVB-N. Mac du
vay, muc ting ghi nhan sau mdc 6 gio 1a khong
dang ké vé mit théng ké (p < 0,05). Cac bao
cdo trudc day cling ghi nhén xu huéng DH tang
dan theo thoi gian thuy phan [5], [6]. Diéu nay
dugc ly giai boi qua trinh thay phan can mot
khoéng thoi gian du dai dé enzyme tiép can va
cit dut cac lién két peptide trong co chét, tir
d6 hinh thanh cac peptide va acid amin theo
muc ti€u nghién ctru. Khi thoi gian phan Gng
duoc kéo dai, mirc d6 phan gidi protein dién
ra sdu hon, gop phan nang cao hiéu suét thiy
phan. Tuy nhién, thoi gian thiy phan qua dai
tao diéu kién cho vi sinh vat gay thdi phat trién,
hinh thanh cac hop chit bay hoi nhu NH3, H,S,
indol va scaptol, tir d6 anh huong bt lgi dén

TAI LIEU THAM KHAO

Thoi gian thiy phan (gid)

Hinh 7. Ty 1€ N_ /N, va TVB-N theo thoi gian thuy

phan
chat luong dich thuy phan.

Dua trén cac két qud thu dugc, thoi gian
thity phan 6 gio dugc xéac dinh 1a phi hop nhat
cho qua trinh thuy phén protein c nuc gai bang
enzyme Alcalase, voi cac gid tri tuong ung DH
(73,01%), HSTH (75,30%), N_/N_. (65,36%)
va TVB-N (0,8 g/l).

IV. KET LUAN

Ché d6 thuy phéan thich hop dé thu nhan
dich dam giau axit amin tr protein ca nuc gai
(Decapterus russelli) bang enzyme Alcalase
dugc xac dinh tai ty 1€ enzyme-co chit 93,48
AU/kg protein, nhiét d0 60°C va thoi gian 6
gi0. Dich thuy phan thu dugc c6 cac chi tiéu
chat luong phu hop, cho thay tiém ning tng
dung lam nguyén li€u giau dam va axit amin
trong ché bién thuc phém, dac biét la cac san
pham nudc cham va thuc phdm bd sung dinh
dudng.
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