Tap chi Khoa hoc Pai hoc Can Tho Tdp 62, S6 2B (2026): 212-221

*
Tap chi Khoa hoc Dai hoc Can Tho aRigcctitio

ISSN 1859-2333 | eISSN 2815-5599

DOI:10.22144/ctujos.2026.054

ANH HUONG CUA TY LE BOT VA THOI GIAN BAO QUAN LANH DEN
CHAT LUQNG SAN PHAM KHOANH MUC (Loligo chinensis) TAM BQT
BO SUNG BOT PAM THUY PHAN TU THIT CA LOC (Channa striata)

Truong Thi Mong Thu va Lé Thi Minh Thay”

Truwong Thuy san, Pai hoc Can Tho, Viét Nam

“Tac gia lién hé (Corresponding author): ltmthuy@ctu.edu.vn

TOM TAT

Nghién ciu duoc thuc hién voi muc tiéu danh gia anh huong cua ty Ié
bét mi: bét gao va thoi gian bdao qudn lanh (4+10C) dén chat heong
sdn phzfm khoanh muc tam bot bé sung bot dam thuy phan tir thit ca
l6c. Két qua cho thay, ty I¢ phoi trén bot mi: bot gao la 50%:40%, bo
sung 10% bot dam thuy phan tir thit ca loc thi san phtfm khoanh muyc
tam bét cé ham lwong lipid cia 16p vé bét chién thap (15,9+1,27%),
diém mirc dé yéu thich san phcfm khoanh muec tam bot chién tot (mau
6,67+0,52 diém, mii 5,67+0,52 diém, vi 6,00+0,63 diém, d¢ gion
6,80£0,45 diém, diém chung 6,17+0,75 diém), d cimg va dg gion ciia
san pham cao nhadt lan luot la 182,3+20,1 g luc, 411,8+19,7 g.s va
mau sdc dep. San phtfm muec tam bot giir dwoc gia tri cam quan 16t va
an todn vé sinh thwe pham khi dwoc bao quan t6i da 12 ngdy ¢ diéu
kién lanh (4£10C). Két qua nghién civu cho thdy bot dam thity phdn cé
tiém nang g dung nhw mét phu gia chirc nang nham han ché s hiap
thu ddu trong qud trinh chién, gép phan cdi thién sikc khée ngueoi tiéu
diing san pham chién.
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Nam ABSTRACT

This study aimed to investigate the effects of the wheat flour to rice
Sflour ratio and refrigerated storage time at (4+1°C) on the quality of
battered squid rings enriched with hydrolyzed protein powder derived
from snakehead fish meat. The results indicated that a flour blend ratio
of 50% wheat flour to 40% rice flour, supplemented with 10%
hydrolyzed protein powder, produced squid rings with a low lipid
content in the fried batter layer (15.9+1.27%) and good sensory
acceptability scores (color: 6.78 score, flavour: 5.83 score, taste: 6.00
score, crispiness: 6.50 score, overall acceptability: 6.50 score).
Additional suitable quality parameters included the highest hardness
(182.3 g force), crispiness (411.8 g.s), and beautiful color. The
product maintained good sensory quality and food safety for up to 12
days under refrigerated storage at 4+1°C. The findings indicate that
hydrolyzed protein powder has potential application as a functional
ingredient to reduce oil absorption during frying, thereby contributing
to improved consumer health associated with fried products.

Keywords: Hydrolyzed protein powder, rice flour, snakehead fish,
squid, wheat flour
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1. GIOI THIEU

Muc dng (Loligo chinensis) 1a loai hai san c6 gia
tri dinh dudng cao, giau axit béo va cac axit amin
thiét yéu. Nho d6, san phdm tir muc cua Viét Nam
dd dugc xuat khau sang nhiéu thi truong, ké ca
nhitng thi truong kho tinh nhu Nhat Ban, Hoa Ky va
chau Au (Chew et al., 2020).

Bén canh do, cac san phém chién gion hau nhu
c60 mat & khép moi mién dit nude ta nhu ga rén,
khoanh muc tim bot chién, tdm chién bot, ndm
chién gion, thanh cua chién gion, thit tAm bot chién
gion. Thyc pham chién gion ngay cang trd nén phd
bién vi ché bién nhanh va tién loi, mang lai cac dic
tinh giac quan doc dao v& mau séc, huong vi va dac
biét 1a két cau bén trong mong nudc ciing véi 16p vo
bén ngoai gion (Chew et al., 2020). Tuy nhién, thuc
pham chién ran ciing chlem ham lwong chat béo cao,
thuong vuot quéa 1/3 téng sd thuc pham tinh theo
trong lugng (Mellema, 2003). Dé giam chat béo
trong cic san pham chién nhiéu chit béo, cac
phuong phap xir Iy bé mit dugc st dung rong rai dé
giam sy hép thu dau (Lumanlan et al., 2020). Xir ly
bé mit 1a phuong phap ap dung vat heu phu 1én bé
mat cla cac san pham thuc pham dé han ché sy
truyén dau va hoi 4m trong qua trinh chién (Ajo,
2017). Protein d4u nanh chiét tich, whey protein
chiét tach va methylcellulose rit hiéu qua trong viéc
giam hép thu dau trong thyc phdm chién gion
(Albert & Mittal, 2002). Protein thuy phan ca dugc
phat hién 1a lam giam kha ning lién két dau bang
cach tang muc d¢ thuy phan (Tanuja et al,
2014). Do d6, Chew et al. (2020) da nghién ctu
khao st tinh chat hoa Iy va cam quan cta muyc bot
chién gion ¢6 chira protein thity phan tir ca hong soc
nau. Tuy nhién, myc rat d& hu hong so véi cac loai
thuc pham khac nén céc gia tri dinh dudng dé dang
mat di trong qua trinh van chuyén hay bao quan. Do
d6, nhiéu phuong phap di dwoc nghién ctru va ap
dung nhim han ché sy suy giam chét luong va kéo
dai thoi gian bao quén cho loai nguyén liéu nay nhu
phuong phap bao quan lanh (Thiy & Thom, 2018).
Vi vay, Praneetha et al. (2015) da nghién ctru phat
trién thanh ca tir ca troi An Do va danh gia chét
luong ciia san pham trong diéu kién bao quan lanh;
nghién ctru sy anh huong cia dich chiét 1a dira dén
chat lugng tom st tim bot bao quan lanh (Thiy &
Thom, 2018). Tuy nhién, viéc nghién ctru anh
hudng ciia ty 1¢ bot va thoi gian bao quan lanh dén
chat luong san pham khoanh myc tam bdt bo sung
bot dam thity phan tir thit c4 16¢ van chua dugc thyc
hién. Vi vay, nghién ctru nay duoc thyc hién nham
tim ra ty 1€ bot mi: bot gao va thoi gian bao quan
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lanh thich hop dé san pham khoanh muc (Loligo
chinensis) tam bot bo sung bot dam thuy phén tir thit
ca 16c (Channa striata) dat chat lugng tot nhat.

2. PHUONG PHAP NGHIEN CUU
2.1. Nguyén vit li¢u

Muc éng cd 200 - 250 g/con dugc mua tai chg
Hung Loi (Thanh phé Can Tho). Muyc 6ng con tuoi
dugc uop nudc da vaoi ty 1€ nguyén ligu: nude da la
1:1 (w/w) dé dam bao nhiét d6 nguyén liéu tir 0 &én
4°C va chuyén vé phong thi nghiém Truong Thiy
san, Pai hoc Can Tho khong qua 30 phat. Myc dugc
xtr Iy bo dau, ndi tang va rira sach, sau do cit khoanh
v6i kich thude duong kinh x chiéu day (4 x 1 cm) va
wép voi 4% dudng trong 10 phut trude khi tién hanh
thi nghiém.

Ca loc (900 - 1000 g/con) duoc mua tai cho
Hung Loi (Thanh phd Can Tho). Cé con sdng duge
chuyén vé phong thi nghiém Khoa Khoa hoc va
Cong nghé Ché bién Thuy san, Truong Thiy san,
Pai hoc Can Tho. Tai day, ca dugc xur ly (danh vay,
loai vay, rira sach nhdt) va tién hanh fillet, lang da.
Khi tién hanh thi nghiém, thit ¢4 16¢ dwoc cit nho,
xay nhuyén trong 3 phut bang may xay sinh t trudc
khi tién hanh thi nghiém.

Cac nguyén li¢u nhu duong mia Bién Hoa (Viét
Nam), mudi, bot mi da dung Meizan (Cong ty
TNHH Bo6t mi CJ Viét Nam), dau dau nanh Simply
(Cong ty TNHH Dau thyc vat Cai Lan, Viét Nam),
bot hoa tuyét (Thai Lan) va bot gao TAIKY (Cong
ty TNHH Taiky, Viét Nam) str dung cho nghién ctru
duoc thu mua tai siéu thi MM Mega Market Can
Tho (Ninh Kiéu, Thanh phé Cin Tho). Sodium
hydroxide (NaOH): d6 tinh khiét > 99%, hing
Xilong (Trung Qudc). Sodium bicarbonate
(NaHCO3): do tinh khiét > 99,5%, hang Xilong
(Trung Qudc). Hydrochloric acid (HCI): nong d6
37%, xilong (Trung Qubc) duge cung cap boi Cong
ty Hoa chat Ngan Huong (Ninh Kiéu, Thanh phd
Can Tho).

Enzyme bromelain (600 U/mg) cua Merck -
Drc, hoat dong tot nhat & pH 7, nhiét do 40°C
(Noman et al., 2022).

2.2. Chuén bi bdt dam thiy phan tir thit

ca léc

Bo6t dam thuy phan thu dugc tir qua trinh thuy
phan thit ca l6c bang enzyme bromelain theo
phuong phap dugc mo ta bdi Noman et al. (2022)
véi mot s6 diéu chinh. Thit ca 16¢ xay duogc chuén
bi nhu myc 2.1 va tién hanh thity phan bang enzyme
bromelain & nhiét do 50°C, pH 6,5; ty I¢ thit c4 xay:


https://vietchem.com.vn/thuong-hieu/merck-duc/
https://vietchem.com.vn/thuong-hieu/merck-duc/
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nudc cat (w/v) 1a 1:1 va thity phan trong thoi gian 6
gior voi ty 1é enzyme 1a 3% (so véi khdi luong thit
c4 xay). Thit c4 16c xay nhuyén dugc tron véi nude
cét, pH duoc diéu chinh béng NaOH 0,01 M hoac
HC1 0,01 N va dun nong trong bé diéu nhiét (WNB
22, Memmert, Schwabach, Germany) dén nhiét do
can thiét va tién hanh thuy phén trong 6 gio. Sau khi
két thac qua trinh thay phén, viéc bat hoat enzyme
4 95°C da duoc tién hanh trong 3 phut, loc hdn hop
qua ray dé thu dich loc va loai ba. Dich loc duoc ly
tdm 4000 vong/phut, 30 phut & 4°C thu dugc dich
dam thuy phan va tién hanh sy phun. Qua trinh siy
phun dugc thuc hién & Vuon Uom Cong nghé Han
Quédc — Viét Nam (Khu Cong nghiép Tra Néc, Can
Tho) bing thiét bi sidy phun (Biichi®190,
Labortechnik AG, Thuy Si) véi nhiét d6 dau vao 1a
160°C, nhiét d6 dau ra 1a 80°C va luu lugng 500
mL/gio thu dugc bot dam thuy phan.

2.3. Phwong phap nghién ciru
2.3.1. Aanl"l huwong cua ty {é bot mi:y bét gao dén
chat lugng san pham muc tam bot chién

Thi nghiém dugc b tri ngéu nhién véi 1 nhan t6
ty 1€ bot mi: bot gao (20%:70%, 30%:60%,
40%:50%, 50%:40%, 60%:30%), khéi luong mdi
mau 12 300 g muc. Cac thanh phan trong cong thirc
bot nhao duoc cb dinh véi ti 1€ nhu sau: 10% bot
dam thay phan tir thit ca loc, 3% mudi NaCl, 1%
sodium bicarbonate (NaHCO3), 1% duong. Ty 1¢
mubi, NaHCO; va duong duge tinh trén tong khoi
lugng hon hop bot mi: bot gao: bot dam thiy phan.
B6t nhio dwgc chuén bi béng cach tron hon hop bot
gém 6 thanh ph?m kho (bot mi, bot gao, bot dam thuy
phan, mubi, NaHCO; va duong) véi nudc theo ty 18
1:0,9 (w/v) (Chew et al., 2020). Khoanh myc dugc
xtr ly nhu muc 2.1, hép 1 phut va dugc nhing vao 5
cong thuc bdt nhado véi ty 1¢ bot mi: bot gao thay ddi
nhu b tri thi nghiém, sau d6 lan qua bot xii va chién
ngap trong dau ¢ nhiét o 180°C trong thoi gian 40
gidy (Chew et al., 2020). Sau khi chién, muc duogc
vét 1én dé réo va tach 16p vo bot ra khoi muc dé xac
dinh d6 4m, ham luong lipid. San phdm khoanh muc
tam bot chién dugce danh gia mic do yéu thich cia
san pham (mau sic, mui, vi, do gion, diém chung),
do mau (L* a* b*), do dd cung va d¢ gion. Tu do,
ty 1¢ bot mi dugc tim théy: bot gao thich hop nhét
tao san phém khoanh muc tim bot dat tinh chét ly

hoa va cam quan t6t.
2.3.2. Khdo sat anh hudng cua thoi gian bao
quan lanh d@én chdt lwong san pham muyc

tam bot

Thi nghiém dugc b tri ngéu nhién voi 1 nhan t6
thoi gian bao quan lanh (0, 3, 6, 9, 12, 15 ngay).
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Khéi lugng mdi mau 300 g muc. Khoanh myc dwoc
xtr Iy nhu muc 2.1, hép 1 phat va duge nhing vao
cong thirc bot nhdo vai ty 16 bot mi: bot gao tot nhat
duogc chon tir thi nghiém 1, sau d6 khoanh myc dugc
lan qua bt xu va bao goi trong tii PA, hit chan
khong va bao quan trong tu lanh & nhiét do 4+1°C
theo thoi gian bao quan nhu b tri thi nghiém. Mau
dugc thu va phan tich cac chi tiéu do 4m, pH,
peroxide value (PV), tong lugng nito bazo bay hoi
(TVB-N), tong s6 vi khuan hiéu khi va danh gia mic
d6 yéu thich ctia san pham (vé mau sic, mui, vi, o
gion, diém chung). Tir 40, thoi gian bao quan lanh
ma san phérn khoanh muc tim bot van dam bao chét
luong v€ sinh an toan thuc ph?im da duoc xac dinh.

2.4. Phuong phap phan tich

Thanh phén hoa hoc (d6 im, protein, lipid va
khoang tong s6) cua nguyén liéu va san phim duoc
xé4c dinh theo cac phuong phap tiéu chuan AOAC
(Latimer, 2016), cu thé: dd 4m theo AOAC 925.10;
protein theo AOAC 984.13 (Kjeldahl), lipid theo
AOAC 920.39 va tro theo AOAC 923.03.

Do cimg (kg luc) va do gion (kg.s) cia san pham
khoanh muc tim bot chién dwoc xac dinh theo
phuong phép cta Chew et al. (2020) bang cach sir
dung may do cdu trac (TA.XT 2X. PLUS Stable
Micro System Ltd., US). Khoanh muc chién dugc
cit thanh 2 miéng hinh chir nhat (chiéu dai x chiéu
rong 1a 2 x 1 cm) va do 15 phat sau khi chién ¢ nhiét
do phong. Pau do P/5S véi tc d6 55 mm/phut da
dugc sir dung voi do bién dang mau 1a 25%. Trong
d6, 6 cung (H: hardness) 1a lyc 16n nhat (peak
force) cua chu ky nén lam mau bi bién dang 25%,
con d6 gion (C: crispness) dugc xac dinh 1a dién tich
duédi duong cong luc—thoi gian (force—time curve)
trong chu ky nén, phan anh ning lugng cin thiét dé
lam méu bi pha v& ciu trac, va dugc biéu thi bang
don vi kg's.

Mau sic dugc xac dinh bﬁmg thiét bi do mau
(PCE — CSM 2, Trung Quéc) v6i hé mau CIE bang
deén D65, cac gia tri L* (thé hién do sang cua san
pham, tir 0 &én 100 twong tmg tir mau den dén mau
trang), a* (mau do dén mau xanh 14) va b* (mau
vang dén mau xanh da troi).

Viéec danh gi4 muc do yéu thich san phim
khoanh myc tdm bot chién (vé mau séc, mui, vi, do
gion va diém chung) duoc thyuc hién theo phwong
phap duoc mo ta boi Chew et al. (2020), duge thuc
hién béi 7 thanh vién bang cach sir dung thang diém
7 diém tir 1 dén 7 (1 - cyc ky khong thich, 2 - khong
thich nhiéu, 3 - khong thich ciing khong ghét, 4 -
thich nhe, 5 - hoi thich, 6 - thich rat nhiéu, 7 - cuc
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ky thich). M§u~duqc dong gbi va ma hoa bang ma 3
chir s0. Cac mau ma héa dugc phuc vu trén dia cho
7 thanh vién hoi dong.

Gia tri pH cta khoanh muyc tam bot duge thuc
hién theo md ta ctia Phii va ctv. (2018). Mau duoc
xay nhuyén (10 g) va tron déu véi 10 mL KC1 0,15
M. Hon hop duge do biang miy do pH (Mettler
Toledo, USA).

Chi sb peroxide (PV) ctia san pham khoanh muc
tam bot duoc thuc hién theo phuong phép cta Phi
va ctv. (2018). Trudc tién, 1 g mau duge can va cho
vao ong Fancol 50 mL, cho vao 5 mL dung dich
chloroform va 10 mL dung dich axit acetic, dit ng
1én may va lic déu 1 gio bang may lic. Sau khi lic
xong, 1 mL dung dich KI bdo hoa dugc thém vao,
dé yén trong bong ti 5 phut dé phan tmg xay ra hoan
toan, thém 75 mL nudc cat va vai giot chat chi thi
hd tinh bot (1%), lic déu. Viéc chuan do dugc thuc
hién bang dung dich Na,S,0; (0,01 N) cho dén khi
mau xanh tim hay tim nhat mat mau thi dung lai.
Sau d6 két qua dwoc tinh toan theo cong thirc sau:

_ (V' =7,)x Nx1000
m, x 0,6

PV

Trong d6: V (mL) va V, (mL) 1an luot 14 thé tich
dung dich Na,S,0; ctia mau thir va miu tring, N 1a
ndng d6 cua Na,S,03 chuin do (0,01N), m, 1a khéi
lwong ciia mau ban dau (g), hé s6 1000 dung dé
chuyén d6i tir gam mau sang kilogam mau, 0,6 1a h¢
s0 quy doi giita lugng Na.S>0s 0,01 N tiéu thu va
lugng peroxide (oxy hoat dong) trong mau.

Ham lugng dam bay hoi (TVB-N) ciia san pham
khoanh muc tim bot duoc xac dinh theo phuong
phép cua Phii va ctv. (2018). Mau dugc can va cho
vao 6ng Kjeldahl ciia thiét bi chung cat (Vapodest,
Gerhardt, Ptic), sau d6 bd sung MgO, nudc cit va
tién hanh chung cit. Phan dich thu duoc dugc hap
thu trong dung dich axit boric va chuin d¢ bang
H.SO. dén khi dung dich d6i mau, tir d6 tinh toan
Kkét qua. Gia tri TVB-N duogc xac dinh theo cong
thire: TVB-N (mg N/100 g) = [(V x N x 14,01) / m]
x 100. Trong d6, V 1a thé tich H.SO.4 dung dé chuan
d6, N 1a nong d6 dung dich chuin, m 1a khéi luong
mau va 14,01 1a khdi lugng phan tir cia nito.

Téng s6 vi khuan hiéu khi dwoc xac dinh theo
phwong phap d6 dia, dém khuén lac trén méi trudong
PCA sau khi o hiéu khi ¢ nhiét d6 30+1°C trong thoi
gian tir 48 dén 72 gio theo TCVN 5165:1990 (Uy
ban Khoa hoc Nha nudc, 1990).

215

Tdp 62, S6 2B (2026): 212-221

2.5. Phwong phap xir Iy s6 liéu

S6 liéu thu thap dwoc tinh trung binh, do léch
chuan bang chuong trinh Microsoft Excel 2016 va
phén tich phuong sai ANOVA mét nhan t0 va su
dung phep thir LSD (Least Significant Difference)
dé tim ra sy khac biét gilra cac nghiém thirc & murc
y nghia (p < 0,05) bang phan mém Statgraphics
Centurion XV.

3. KET QUA VA THAO LUAN

3.1 Anh huéng cia ty 1€ bot mi: bot gao dén
chat lugng san pham muc tam bt chién

Két’qué anh huong cua ty 1& bot mi: bot gao khac
nhau dén ham luong lipid va d6 am cua 16p vo bot
chién cua san pham khoanh myc tdm bdt dugc trinh
bay ¢ Bang 1.

Bang 1. Ham lwong lipid va d9 4m ciia 16p vé bot
chién theo til¢ bot mi: bt gao khac nhau

Ty 1¢ bot mi (%): Ham lrong P Am
bt gao (%) lipid (%) (%)
20:70 10,740,50¢  38,9+2,16°
30:60 14,5+0,48>  31,7+1,63"
40:50 15,7+0,65°  24,8+2,05¢
50:40 15,9£1,27°  26,5+0,15¢
60:30 20,0+0,70*  23,7+1,03¢
Gié trj p 0,0000 0,0000

Ghi chii: cdc chi cdi giong nhau trong cung mot cgt thi
khac biét khong c6 y nghia thong ké (p < 0,05). So liéu
dwoc trinh bay dudi dang trung binh + dé léch chuan,
n=23.

Qua Bang 1 cho thiy, ty 1& bot mi tang tir 20%
1én 60% va ty 1& bot gao giam tir 70% xudng 30%
thi ham luong lipid cta 16p vo bot chién cua san
ph?im khoanh muc tim bot chién tang tur 10,7% 1én
20,0% va khéc biét co y nghia thong ké. Két qua nay
¢6 thé 14 do thanh phan nguyén lidu va ciu tric 16p
vo, dac biét 1a sy hién dién cua gluten trong bot mi
anh huong dén kha ning hip thu dau théng qua viéc
hinh thanh mang ludi protein c6 kha nang giir dau
(Rahimi & Ngadi, 2014). Vi vay, ham luong lipid
cua 16p vo bot chién tang khi ty 1€ bot mi tang 1a do
gluten trong bdt mi cé tinh ky nude cao voi ai luc
véi dau cao hon bot gao va do do giir lai nhiéu dau
hon trén 16p vé bot chién (Shih et al., 2004). Nguoc
lai, khi ty 1¢ bot mi tang tir 20% lén 60% va bot gao
giam 70% xudng 30% thi ¢ 4m 16p vo bot chién
ctia san phim khoanh muyc tim bot chién giam. Két
qua nay la do khi nhiét d6 cia moéi truong chién
(d4u) cao hon diém so6i cia nude, nude bdc hoi
manh trong qua trinh chién, dan dén ham luong 4m
giam (Lumanlan et al., 2020).
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Béng 2 thé hién ty 1¢ bot mi: bt gao thay ddi qua
cac nghiém thirc c6 anh hudng dén mau siac, do

Tdp 62, S6 2B (2026): 212-221

cting, do gion cla san ph?im muc tim bot c6 bd sung
bot dam thuy phéan tur thit ca 16c.

Bang 2. Mau sic (L*, a*, b*) dd cirng, dd gion cia san phAm muwc tAm bt chién theo ty 1¢ bot mi: bt

gao khac nhau

T¥ 18 bot mi (%):

bt gao (%) L* a* b* Do cing (g) Do gion (g.s)
20:70 59,240,242 3,14+0,32° 29,7+0,34¢ 95,4422,5°¢ 177,3+£39,54
30:60 60,6+1,24° 4,324+0,352 34,44+0,47° 105,6+9,65% 278,7+7,84¢
40:50 53,1+0,45° 3,23+0,42° 31,3+2,10% 128,8+10,9° 344,1£52,7°
50:40 52,4+1,73° 4,36+1,09* 31,8+1,58% 182,3+£20,1* 411,8£19,7°
60:30 52,5+0,51° 3,32+0,78° 33,5£1,31% 111,6+12,0 248,2+6,76°

Giatrip 0,0000 0,0467 0,0109 0,0000 0,0000

Ghi chii: cdc chit cdi giong nhau trong cing mot ¢ét thi khdc biét khong cé ¥ nghia thong ké (p < 0,05). S6 liéu dwoc

trinh bay duéi dang trung binh + d¢ léch chudn, n = 3.

Qua Bang 2 cho thdy, khi ty 1 bot mi ting tir
20% lén 50% va ty 1¢ bot gao giam tir 70% xudng
40% thi san pham muc tim bot chién c6 do cimg
tang tr 95,4 1én 182,3 g lyc va do gion tang tr 177,3
1én 411,8 g.s, tuy nhién do cung va do gion giam khi
tiép tuc tang ty 1¢ bot mi 1én 60% va giam ty 18 bot
gao con 30%. Pidu nay c6 thé do ty 1& bot mi ting
thi lugng gluten trong bot rat 1on va soi gluten rat
nhiéu, hinh thanh mang ludi gluten dong vai tro
quan trong trong quyét dinh tinh chét cta kh01 bot
nhio va chat lwong san pham bang cach cung cap do
nhét, d6 dan hoi cho khdi bot nhio va thic day giir
khi trong qua trinh chién, dan dén san pham cting va
gion (Ye et al., 2023). Nghiém thirc c6 ty 1¢ bot mi:
bot gao 1a 20%: 70% c6 ty 1€ bot mi thép nhét nén
do cung (95,4 g) va do gion (1773 g.s) thip nhat vi
ty 18 bot mi thip nhat (20%), nén luong gluten trong
bot mi it va soi gluten yeu, vi thé cu trac 16p bot
mém nén do cimg, do gion thap (Shih et al., 2004).
Do cling cua san phém khoanh muc tim bét chién
trong nghién ctru nay dao dong tuong ung tir 95,4
dén 182,3 g luc cao hon do cimg (dao dong tir 20
dén 40 g luc), tuy nhién do gion (177.3 - 411,8 g.s)
thip hon do gion cla san phim muc tim bot chién

gion c6 chira protein thity phén tir ca hong soc nau
(Lutjanus vitta) trong nghién ctru cua Chew et al.
(2020) voi gia tri dao dong tir 3520 dén 3590 g.s.

Két qua trong Bang 2 cho thay su thay d01 ty 1€
bot mi: bot gao co anh hudng o rét dén chi s6 mau
sic L*, a* va b* cua san pham sau khi chién (p <
0,05). Khi ty 1¢ bot mi tang tr 20% 1én 60% va ty 1¢
bot gao giam tir 70% xudng 30%, gia tri L* (do
sang) giam tir 59,2 xubng con 52,5. Gia tri a* (do)
va b* (vang) ciing bi anh huong, ting cao nhat & mau
30%:60% (4,32 va 34,4, tuong ung), sau d6 dao
dong khong 6n dinh ¢ cac ty 1¢ con lai. Sy khac biét
vé mau sic c6 thé dugc Iy giai boi ham lugng protein
cao hon trong bt mi, dac biét 1a gluten, tham gia
vao phan ung Maillard khi chién & nhiét d6 cao.
Ngoai ra, thanh phén duong khu trong bt mi cling
g6p phan thic day phan tng Maillard, lam giam do
sang va tdng sdc vang trén bé mat san pham
(Mellema, 2003). Phan tmg Maillard tham gia hinh
thanh cac pham chit cam ‘quan mong muén nhu
hwong vi, mui thom, mau sic va két cau trong thuc
pham ndu chin va ché bidn nhiét, bén canh viéc cai
thién gia tri dinh dudng va thoi han st dung cua thuc
pham (El Hosry et al., 2025).

Bang 3. Gia tri cam quan (mau sac, mui, vi, dj gion va diém chung) cia mwe tam bot chién theo ty 1€

bot mi: bt gao khac nhau

Mau sac

Piém chung

Tyl:% tbé’;:?,/f))/ 0): (diém) Miii (diém) Vi (diém) D gion (diém) (diém)
20:70 6,7840,44°  5,83+0,4™ 6,00+0,63™ 6,50+0,55° 6,50+0,5°
30:60 6,6740,52¢  583£041™  5.83+0,75" 6,000,892 5,830,41%
40:50 6,6740,52¢  567+£0,52™ 5504084 6,330,5° 6,17+0,41%
50:40 6,6740,52¢ 5,670,522  6,00£0,63" 6,80+0,45 6,17+0,75%
60:30 6,134035%  525+0,71™  5,63+0,92™ 5.29+0,75 5,50£0,53¢
Gia tri p 0,0637 0,2491 0,7183 0,0055 0,0231

Ghi chii: cdc chit cdi giong nhau trong ciing mt cgt thi khac biét khong c6 ¥ nghia thong ké (p < 0,05). S6 liéu duoc
trinh bay dwdi dang trung binh + do léch chuan, n = 3.
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Diém mirc d6 yéu thich san phdm vé (mau sic, va diém chung cua san pham (p < 0,05). Ty I¢ bot
mui, vi, 4o gion) va diém chung cua sin phdm mi tang tr 20% dén 60% va ty 1 bot gao giam tir
khoanh muc tam bot chién theo ty 18 bot mi: bot gao 70% dén 30% cho thay diém cam quan mau sic, 4o
khéc nhau duoc thé hién ¢ Bang 3. gion, diém chung déu giam twong tmg lan luot la

6,78; 6,50 va 6,50 diém xudng 6,13; 5,29 va 5,50

Két qua Bang 3 cho thy san pham khoanh myc diém, twong tmg. Nghiém thic voi ty 1¢ bot mi: bot
tam bot chién ¢ diém cam quan vé mui giam (tr gao 14 50%:40% c6 diém cam quan mau sic, mui,
5,83 xupng 5,25 diém) va vi giam (tr 6,00 xudng vi, d§ gion, diém chung cao lan luot 1a: 6,68; 5,83;
5,63 diém), tuy nhién khac biét khong c6 y nghia 6,00; 6,50; 6,50. San pham c6 mau vang sang déng

thong ké gilra c’éc ngh}ém t}}ﬁc (P = 0,2491 va p= nhat, mui thom hai hoa, ¢6 vi ngot tu nhién ctia muyc
0,7183, tuong Gmg), san pham c6 vi ngot ty nhién va céu tric gion, khong qua cimg. Nghiém thirc ¢6
cua myc va vi bot hai hoa, mui thom dac trung cua ty 1& bot mi: bot gao 1a 60%: 30% co diém chung
san pham tam bot. Khi ty 1¢ bot mi: bot gao thay doi thap do san pham mém, mau sic, mii thom it nén
c6 anh huong dén sy thay doi vé mau sac, do gion diém chung thap.

Bang 4. Thanh phin héa hoc ciia nguyén liéu mue va san phidm khoanh muc tAm bot

Loai Do Am (%) Protein (%) Lipid (%) Khoang (%)
Muc 81,03+0,06 13,49+0,66 0,64+0,23 1,18+0,07
San pham 53,41+0,99 16,20+0,35 0,87+0,07 1,19+0,60

Ghi chit: cdc chit cdi giong nhau trong ciing mot ¢t thi khac biét khéng ¢ y nghia thong ké (p < 0,05). S6 liéu duoc
trinh bay duoi dang trung binh + do léch chuan, n = 3

Két qua trén cho thdy nghiém thtrc véi ty 18 bot mi: bot gao 1 50%: 40%, bd sung 10% bot dam thay

mi: bot gao la 50%: 40%, bo sung 10% botdam thity ~ Phan tir thit cé loc 6 53,41% do am, 16,20%
phén tir thit ca 16¢ 6 ham lugng lipid cua 16p vo bot protein, 0,87% lipid, 1,19% khoang. D6 am cua san

chién thap, gid trj cdm quan va cu tric san pham pham nho hon d6 am Cﬁ? muyc nguyén ligu la do mat
cao, mau séc dep nén duge chon d8 tién hanh thi nudc trong qua trinh chién nén ham lugng chat khé
nghiém tiép theo. tang 1én vi vay ham luong khoéng, lipid, protein cua

) . , san pham cao hon muc nguyén li€u (Lumanlan et
K&t qua phén tich thanh phan hoa hoc nhu am al., 2020).
d9, khoang, protein va lipid cia myc va san pham

khoanh muyc tim bot dugc thé hién & Bang 4. 3.1 Anh huéng cia thoi gian bio quin lanh

dén chat lwgng san pham muc tAm bot

Két qua cua phan tich & Bang 4 cho thiy thanh
phan hoa hoc ctia muyc lan Iuot 1a 81,03% do am,
13,49% protein, 0,64% lipid va 1,18% khoang.
Trong san phdm khoanh myc tim bot véi ty 1& bot

Anh huong ciia thoi gian bao quan lanh ¢ 4+1°C
dén mau sic, do cung, do gion cua san phém murc
tam bot bd sung bt dam thuy phan duoc thé hién &
Béng 5.

Bang 5. Anh huéng ciia thoi gian bao quan lanh dén mau sic (L* a* b*), dd cirng, do gion cia san
phim muec tim bot

T?r?;agyl?n L a* b D) cling (g) P gion (2.)
0 50,0+0,862 3,28+0,81% 35,840,47° 159,2+61,8b 511,24217,34
3 45,1+0,85° 2,88+0,85° 33,840,53" 180,1+49,5b 1387,5+47,6°
6 44.1+0,46 3,98+0,802 39,8+1,86% 253,1+£58,12 1378,1+£49,32
9 45,743,10° 3,3340,46% 39,941,782 171,8+49,6% 1093,2+212,7°
12 47,2+1,27% 3,5540,76% 38,4+0,92° 159,0£35,4b¢ 737,5+50,2¢
15 41,842,26¢ 2,50+0,47° 35,5+1,01° 133,7+£37,7¢ 827,0+134,2¢

Gié tri p 0,0020 0,1651 0,0000 0,0003 0,0000

Ghi chit: cdc chit cdi giong nhau trong ciing mgt ¢ét thi khdc biét khong cé Y nghia thong ké (p < 0,05). S6 liéu dwoc
trinh bay duéi dang trung binh + dg léch chudn, n = 3.

Két qua tir Bang 5 cho thay viéc bao quan tir twong ung (tir 159,2 1én 253,1 g luc va tir 511,2 lén
ngay 0 dén ngay 6 do cing va dd gion déu tang 1378,1 g.s). Nguyén nhén 1a do sy thoai hoa tinh bot
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trong diéu kién bao quan lanh dugc thuc déy baéi
thanh phé“m tinh bdt chinh trong bot mi va bot gao la
amylose va amylopectin. Amylose va amylopectin
thoai hoa trong, nghia 1a ching két tinh va cing lai
khi san pham khoanh muc tim bot duoc bao quan
lanh, nén d6 ctng va do gion cta san pham ting
(Ning et al., 2025). Tuy nhién, d6 ciing va d6 gion
ctia san pham khoanh myc tam bot chién giam tir
253,1 g va 1378,1 g.s xudng con 133,7 g va 827,0
g.s khi kéo dai thoi gian bao quan tir ngay 6 dén ngay
15. Nguyén nhan c6 thé 1 do san pham hut 4m nhe
(Bang 7) dan dén do6 cung va do gion cia san phém
glam Miranda and Aguilera (2006) ciing chi ra rang
d6 gion giam c6 thé do céu trac vo bi pha vo dan qua
c4c chu ky hut — nha 4m, dong thoi sy mém hoa tir
nhién cua 16p bot ao lam giam kha nang gil
cAu trac gion.

Tdp 62, S6 2B (2026): 212-221

S liéu do mau & Bang 5 cho thay, khi ting tir 0
ngay 1én 15 thi gia tri L* giam tir 50,1 xudng 41,8
va gia tri a* giam tir 3,28 xudng 2,50, tuy nhién gia
tri o™ tang tir ngay 0 dén ngay 6 (tir 35,8 1én 39,8),
r0i 6n dinh gia tri dén ngay 12 va giam nhe & ngay
15. Gia tri L* giam dan va gia tri b* ting nhe theo
thoi gian bao quan do phan tmg Maillard van co thé
xdyra & diéu kién nhiét do the‘ip vé6i toc do rat cham,
dan dén tao ra cac hop chét c6 mau vang sam, lam
san pham d6i mau theo thoi gian. Bén canh d6, cac
thanh phan trong co thit muc nhu oxy hoa lipid, sinh
ra cac hop chat gay d6i mau (vang dam) hoic co thé
xay ra hién tugng bi bién tinh hodc oxy hoa mau cua
16p bot theo thoi gian nén mau sic ddm hon
(Lumanlan et al., 2020).

Két qua vé gia tri cam quan (mau, mui, vi, do
gion, diém chung) trong thoi gian bao quan cua san
pham muyc tam bt dugce thé hién ¢ Bang 6.

Bing 6. Anh huéng ciia thoi gian bao quéin lanh dén chit lwong cim quan ciia sin phim khoanh muc

tam bot

Tl(‘l‘l’; ﬁgy‘;‘“ Mau (diém)  Mui (diém) Vi (diém) P gion (diém) D‘i‘é‘i éclll‘l‘)‘“g
0 6,50£0,548" 6,500,548 6,3340,516° 6,50+0,548° 6,6740,516°
3 5,1740,753>  5,17+0,753" 4,83+0,753 5,00+0,894° 5,000,894°
6 433+0,516°  4,50+0,548b 4,17+0,753° 4,50+0,548" 4,170,408
9 3,8340,753¢  4,17+0,753¢ 2,83+0,753¢ 3,500,548 3,67+0,816¢
12 2,67+0,816¢  3,00+0,894¢ 2,50£0,548¢ 2,8340,753¢ 2,67+0,516¢
15 1,670,408 1,3340,516¢ - - -

Gié tri p 0,0000 0,0000 0,0000 0,0000 0,0010

Ghi chii: cdc chit cdi giong nhau trong ciing mot ¢ét thi khdc biét khong cé ¥ nghia thong ké (p<0,05). S6 liéu dirgc

trinh bdy duéi dang trung binh + dé léch chudn, n=3

Su thay dé)i vé gia tri cdm quan cua san pham
khoanh muyc tam bot trong qua trinh bao quan lanh
dugc trinh bay ¢ Bang 6. Chat luong cam quan cta
san pham giam dan trong suot thoi glan bao quan. O
ngay 0 san pham c6 mau sic va mui thom dic trung,
vi ngot ty nhién cua muc va gion dac trung cua 16p
bot. Tuy nhién, dén ngay thir 12 thi san pham sim
mau, ciu tric mém, giam d¢ gion, huong vi kém
dic trung. Nguyén nhan chi yéu 1a do hoat dong cia
enzyme phan giai protein va vi sinh vat gy théi
phan huy axit amin, dan dén cau tric mém va mui vi
giam (Jay et al., 2005). Bén canh d6, qua trinh oxy
hoa lipid cling gop phan gay mui 6i, lam sim mau,
anh hudng dén kha nang git nude va vi ty nhién cia
san pham (Hsieh & Kinsella, 1989). O ngay 15, san
phim sim mau, thit myc mém nhiing, sinh chat
nhon va c6 mui thdi, do d6 khong thé dung dé danh
gia cam quan chi tiéu vi, d§ gion va diém chung. Vi
vay, san phém nén dugc bao quan lanh tdi da 12
ngay theo chi tiéu cam quan dé dam bao an toan vé
sinh thyc pham.
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Két qua chi sb pH, chi sé peroxide (PV), ham
luong dam bay hoi (TVB-N) va tong sé vi khuén
hiéu khi cta san phém khoanh muc tAm bot trong
thoi gian bao quan lanh duoc thé hién & Bang 7.

Két qua Bang 7 cho thay, d6 4m c6 xu hudng
tang nhe tir 57,0% & ngay 0 1én 60,6% & ngay 15 va
khac biét co y nghia thong ké giira cac nghiém thirc
(p = 0,0012). Sy gia tang nay co thé do hién tuong
hap thu am trd lai tir méi truong lanh hodc sy giai
phong nudc ndi bao tir cac phan tng phan huy
protein va lipid trong qua trinh bao quan (Evans,
2008). Gia tri pH tang nhe tir pH = 6,15 6 ngay 0 1én
pH = 6,27 ¢ ngay 6 va sau d6 giam nhe ¢ ngay 15.
Nguyén nhén 1a do sy phat trién cua vi khuin gy
hu hong dan dén sy hinh thanh cac hop chét bazo
bay hoi nhu NH; 1am pH ting nhe trong 6 ngay dau
va 6n dinh dén ngay 9, trong khi sy giam nhe pH &
ngay 15 v& gan gi4 tri pH & ngay 0 co thé do tich tu
axit lactic tir phan giai glycogen (Jay et al., 2005).
Chi sb PV tir ngay 0 dén ngay 6 tang tir 3,82 meq/kg
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1én 9,57 meq/kg sau d6 giam vao ngay 9 va ngay 12. gia ting nay chu yéu lién quan dén hoat dong cua vi
Gia tri PV tang tir ngay 0 dén ngay 6 la do trong qué sinh vt va enzyme tao cac hop chét nito bay hoi
trinh bao quan, céac axit béo trong co thit muc giai (Thiy & Thom, 2018). Tuy nhién, cac gia tri ghi
phong hydrogen, tao gbc tur do phan tng véi oxy nhan van dudi giéi han t6i da cho phép tbi da 35
sinh ra hydroperoxide nén lam tang gia tri PV. mgN/100g (EEC, 1995). Bén canh dé, tong sb vi

sinh vat hiéu khi cling ting lién tuc trong thoi gian
bao quan, do dic tinh giau axit amin va cac hop chét
nito hoa tan cia thuy san tao diéu kién thuén lgi cho
vi sinh vat phat trién (Jay et al., 2005). O ngay bao
quan thu 15, s6 vi sinh vat cia mau 1a 1,5x10°
CFU/g chua vuot gi6i han cho phép cta B6 Y té 1a
106 cfu/g (BO Y Té, 2012).

Nguyén nhén gia tri PV giam ¢ ngay 9 va ngay
12 1a do céc hydroperoxide bi oxy hoa tiép thanh san
pham oxy hoa thir cap (Thuy & Thom, 2018). Tuy
nhién, dén ngay 15 thi gia tri PV tang tro lai (11,1
meq/kg), diéu nay 1a do khi bao quan lau hon, cac
phan tir lipid méi tiép tuc bi oxy hoa lai tao ra thém
hydroperoxide mai.

Két qua trén cho thiy san phdm khoanh muc tim
bot duy tri gia tri pH, TVBN va mat do vi sinh van
nam trong mtrc cho phép sau 15 ngay bao quan lanh,
tuy nhién gia tri PV va cam quan vuot qua muc cho
phép sau 15 ngay bao quan lanh (4 £ 1°C). Vi vdy,
san pham nén duoc bao quan tdi da 12 ngay dé dam

Gia tri TVB-N tiang dan theo thoi gian bao quan bao chit lugng an toan vé sinh thyc pham.
va dat cao nhat vao ngay 15 (13,8 mgN/100g). Su

Trong nghién ctru nay, chi s6 peroxide (PV) dat
11,1 meg/kg vuot ngudng cho phép vao ngay 15,
cho thdy san phdm bat dau suy giam chat luong, vi
véy thoi gian bao quan phu hop dwoc khuyén nghi
khong qua 12 ngay (Huss, 1995).

Bang 7. Anh huong cua thoi gian bao quan lanh dén chi s6 pH, peroxyde (PV), ham lrgng dam bay hoi
(TVB-N) va tong so vi khuan hieu khi

Thoigian .. x TBV-N TSVKHK
(ngz‘lgy) Dy am (%) pH PVi(meg/ke) 0N/ 100g) (CFU/g)
0 57061775 6,15£0,03" 3.82£0,19¢ 11,4£0,71° 9,1x10%
3 5724120 6,09+0,06¢ 4.7240,00¢ 13,021,62% 1,4x10%
6 60,5+0,50% 6,27+0,10% 9,57+0,14> 11,841,732 1,4x10%
9 S3.8+1,54%  6,210,04% 7.3540.16¢ 13,420,35% 1,6x10%
12 58,840,441 6,15£0,03% 4.7240,09¢ 12,9+1,69% 2,8x10%
15 60,6+0,78"  6,18+0,02" 11,140,84% 13.840,35° 1,5x10%
Gia tri p 0,0012 0,0006 0,0000 02013 0,0000

Ghi chii: cdc chiF cdi giong nhau trong cung mét cot thi khdc biét khong cd y nghia théng ké (p < 0,05). S6 liéu dwoc trinh
bay duwdi dang trung binh + dg léch chudn, n = 3. PV la peroxyde, TBV-N la ham hrong dam bay hoi, TSVKHK la tong s6
vi khudn hiéu khi.

4. KET LUAN dam bao chit luong an toan vé sinh thuc pham. Nhu
vay, bot dam thuy phan c6 vai tro tiém nang la phy
gia chirc ning giup giam hip thu dau trong thyc
pham chién. Diéu nay cai thién gia trj dinh dudng va
mang lai loi ich strc khoe cho nguoi tiéu dung.

Két qua nghién ctru cho thay ty 1 phdi tron bot
mi: bot gao 1a 50%: 40% va viéc bd sung 10% bot
dam thuy phan tir thit ca 16c cho san pham khoanh
muc tam bot ¢6 gia tri cam quan cao, cu tric tot va
mau sic dep véi 16p vo bot chién ¢6 ham luong lipid LOI CAM TA
thap. San pham khoanh myc tim bot nén duoc bao
quan téi da 12 ngay & diéu kién bao quan lanh
(4£1°C) thong qua chi tiéu cam quan va PV nham

~ D¢ tai nay duoc tai trg boi Dai hoc Can Tho, ma
s6: T2025-106.

219



Tap chi Khoa hoc Dai hoc Can Tho

TAI LIEU THAM KHAO

Ajo, R. Y. (2017). Application of hydrocolloids as
coating films to reduce oil absorption in fried
potato chip-based pellets. Pakistan Journal of
Nutrition, 16(10), 805-812.
https://doi.org/10.3923/pjn.2017.805.812

Albert, S., & Mittal, G. S. (2002). Comparative
evaluation of edible coatings to reduce fat uptake
in a deep-fried cereal product. Food Research
International, 35(5), 445-458.
https://doi.org/10.1016/S0963-9969(01)00139-9

Bo Y Té. (2012). Quy chudn kj thudt quéc gia ddi
Vv6i 6 nhiém vi sinh vt trong thire pham (S6:
05/2012/TT-BYT).
ttps://thuvienphapluat.vn/van-ban/The-thao-Y-
te/Thong-tu-05-2012-TT-BY T-Quy-chuan-ky-
thuat-quoc-gia-o-nhiem-vi-sinh-vat-138722.aspx

Chew, R. M., Mohd Zin, Z., Ahmad, A., Mohtar, N.
F., Rusli, N. D., & Zainol, M. (2020).
Physicochemical and sensory properties of deep
fried battered squid containing Brownstripe red
snapper (Lutjanus vitta) protein hydrolysate.
Food Research, 4(4), 1245-1253.
https://doi.org/10.26656/r.2017.4(4).083

EEC. (1995). Total volatile basic nitrogen (TVB-N)
limit values for certain categories of fishery
products and specifying the analy- sis methods to
be used. Commission Decision 95/149/EEC of 8
March 1995. Official Journal of European
Communities L, 97, 84-87.

El Hosry, L., Elias, V., Chamoun, V., Halawi, M.,
Cayot, P., Nehme, A., & Bou-Maroun, E. (2025).
Maillard Reaction: Mechanism, Influencing
Parameters, Advantages, Disadvantages, and
Food Industrial Applications: A Review. Foods,
14(11), 1-43.
https://doi.org/10.3390/foods14111881

Evans, J. A. (2008). Frozen Food Science and
Technology (1st ed.). Blackwell Publishing Ltd.
https://doi.org/10.1002/9781444302325

Hsieh, R. J., & Kinsella, J. E. (1989). Oxidation of
Polyunsaturated Fatty Acids: Mechanisms,
Products, and Inhibition with Emphasis on Fish.
Advances in Food and Nutrition Research,
33(C), 233-341.
https://doi.org/10.1016/S1043-4526(08)60129-1

Huss, H. H. (1995). Quality and quality changes in
fresh fish. FAO.

Jay, J. M., Loessner, M. J., & Golden, D. A. (2005).
Modern food microbiology. In Annals of
Microbiology (7th ed.). Springer US.
https://doi.org/10.1007/bf03174975

Latimer Jr, G. W. (2016). AOAC Official methods of
analysis of AOAC International. AOAC
International: Rockville, MD, USA.

220

Tdp 62, S6 2B (2026): 212-221

Lumanlan, J. C., Fernando, W. M. A. D. B., &
Jayasena, V. (2020). Mechanisms of oil uptake
during deep frying and applications of predrying
and hydrocolloids in reducing fat content of
chips. International Journal of Food Science and
Technology, 55(4), 1661-1670.
https://doi.org/10.1111/ijfs.14435

Mellema, M. (2003). Mechanism and reduction of fat
uptake in deep-fat fried foods. Trends in Food
Science and Technology, 14(9), 364-373.
https://doi.org/10.1016/S0924-2244(03)00050-5

Miranda, M. L., & Aguilera, J. M. (2006). Structure
and texture properties of fried potato products. In
Food Reviews International, 22(2), 173-201.
https://doi.org/10.1080/87559120600574584

Ning, J., Fu, B., Tang, X., Hao, Y., Zhang, Y., &
Wang, X. (2025). Starch retrogradation in starch-
based foods: Mechanisms, influencing factors,
and mitigation strategies. International Journal
of Biological Macromolecules, 300, 140354.
Doi.org/10.1016/j.ijbiomac.2025.140354

Noman, A., Wang, Y., Zhang, C., & Abed, S. M.
(2022). Antioxidant Activity of Hybrid Sturgeon
(Huso dauricus * Acipenser schrenckii) Protein
Hydrolysate Prepared Using Bromelain, Its
Fractions and Purified Peptides. Polish Journal
of Food and Nutrition Sciences, 72(1), 79-89.
https://doi.org/10.31883/pjfns/146317

Phu, T. M., Trinh, B. T. M., Thuy, L. T. M., &
Thinh, N. Q. (2018). Béo quan lanh ca 16¢c phi 1&
(Channa striata) két hop xir 1y acid acetic. Tap
chi Khoa hoc Pai hoc Can Tho, 54(3), 147-155.
https://doi.org/10.22144/ctu.jvn.2018.051

Praneetha, S. S., Dhanapal, K., Reddy, G. V. S, &
Balasubramanian, A. (2015). Development of
fish finger from rohu (Labeo rohita) and its
quality evaluation during refrigeratedstorage
condition. International Journal of Science,
Environment and Technology, 4(6), 1457-1468.

Rahimi, J., & Ngadi, M. O. (2014). Effect of batter
formulation and pre-drying time on oil
distribution fractions in fried batter. Lwt,
59(2P1), 820-826.
https://doi.org/10.1016/j.1wt.2014.05.038

Shih, F. F., Boué, S. M., Daigle, K. W., & Shih, B.
Y. (2004). Effects of Flour Sources on
Acrylamide Formation and Oil Uptake in Fried
Batters. JAOCS, Journal of the American Oil
Chemists’ Society, 81(3), 265-268.
https://doi.org/10.1007/s11746-004-0893-8

Tanuja, S., Haridas, A., Zynudheen, A. A., & Joshy,
C. G. (2014). Functional and antioxidative
properties of fish protein hydrolysate (FPH)
produced from the frame meat of striped catfish
Pangasianodon hypophthalmus (Sauvage, 1878)


https://doi.org/10.1016/j.ijbiomac.2025.140354

Tap chi Khoa hoc Dai hoc Can Tho

using alkaline protease alcalase. Indian Journal
of Fisheries, 61(2), 82—89.

Uy ban Khoa hoc Nha nudc. (1990). Sdn pham thiec

phém - phwong phdp xdc dinh téng s6 vi khudn
hiéu khi (s6 735/QD-BYT).
https://thuvienphapluat.vn/TCVN/Cong-nghe-
Thuc-pham/TCVN-5165-1990-san-pham-thuc-
pham-phuong-phap-xac-dinh-tong-so-vi-khuan-
902237.aspx

Thuy, L. T. M., & Thom, N. V. (2018). Nghién ctru

su anh huong cua dich chiét 14 dwra (Pandanus

221

Tdp 62, S6 2B (2026): 212-221

amaryllifolius) dén chat luong tom su (Penaeus
monodon) tAm bot bao quan lanh. Tap chi Khoa
hoc Truong Dai hoc Can Tho, 54(2),202-211.
https://doi.org/10.22144/ctu.jsi.2018.054

Ye, L., Zheng, W., Li, X., Han, W., Shen, J., Lin, Q.,

Hou, L., Liao, L., & Zeng, X. (2023). The Role
of Gluten in Food Products and Dietary
Restriction: Exploring the Potential for Restoring
Immune Tolerance. Foods, 12(22), 1-25.
https://doi.org/10.3390/foods12224179



