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ABSTRACT

This study investigates the effects of modified starch and soy protein
concentrate (SPC) on hardness, weight-loss ratio, size-shrinkage, change
of TBARS and TVB-N of heated minced fish protein gels were stored at
0°C=+1. The results showed that when adding TBBT or SPC at a ratio of
6%, the texture of the minced fish protein gel is improved; the rate of
weight loss of protein gel after heating increased about 5-8% modified
starch and 10-15% SPC; size shrinkage of protein gel increased in range
from 5-7,5% for both gels adding modified starch or SPC after 15 days of
storage at 0°C#l. TBARS and TVB-N indexes did not increase
significantly during the storage time of less than 9 days for both gels
adding TBBT and SPC.

TOM TAT

Nghién ciru ndy khdo sdt anh hwong cia tinh bt bién tinh (TBBT) va
protein ddu nanh (soy protein concentrate-SPC) dén do cimg, ty 1é hao
hut trong luong, sy co rut kich thudc, sy bién déi chi tiéu TBARS va TVB-
N ciia gel protein thit ca xay trudc va sau khi gia nhiét duwoc bao quan o
nhiét dg 0°C+ 1. Két qua cho thay khi b6 sung TBBT hay SPC véi ty ¢ la
6% gitip gel protein thit cd xay cdi thién dwoc cau triic; ty 1é hao hut trong
luong cua gel protein sau khi gia nhi¢t tang lén khoang 5-8% (TBBT) va
10-15% (SPC); sw co riit kich thide ting dao dong tir 5 dén 7,5% cho ca
gel bo sung TBBT hay SPC sau 15 ngay bao quan ¢ 0°C+ 1. Chi s6 TBARS
va TVB-N tdng khéng ding ké trong thoi gian bdo quan dwdi 9 ngay cho
cd hai loai gel bé sung TBBT va SPC.

1. GIOI THIEU

tan. Hién tai, ca nudc c6 hon 100 nha may ché bién
ca ngu, san luong ché bién va ti€u thu cd ngr hang

Cé ngur dai duong 1a loai thiry san c6 gia tri kinh
té cao, phan bd rong & cac vung bién Viét Nam, dic
biét 12 & mot s6 tinh Nam Trung B4 nhu Binh Pinh,
Pha Yén, Khanh Hoa. San luong ca ngu khai thac
hang nam (bao gdm ca ngur vy vang, ca ngur mit to,
ca ngir van va mot s6 loai khac) dat hon 200 nghin
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nam dat khoang trén 200 nghin tan (theo Hiép hoi
Ca ngu Vi€t Nam); cac san pham xuit khau chu luc
1a than ca ngtr, d6 hop ca ngur ngém dau, c4 ngir xong
khoi. Luong phé phuy pham tr nganh cong nghiép
ché bién ca ngu tuong dbi 16n, theo uge tinh thi
luong phé phu phim chiém trén 50% tong nguyén
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liéu ban dau bao gém dau, xuong, ndi tang, mang,
thit sim mau va da; trong d6 phan co thit sim mau
¢6 thé chiém t6i gan 20% trong lwong nguyén liéu
(Batista, 1999). Nhu véy, hang ndm co6 khoang trén
100 nghin tan phé phu pham duoc loai ra tir nganh
cong nghiép ché bién ca ngir; trong d6 phan thit sim
mau chiém khoang 40 nghin tan.

Trong phé phu pham tir ca ngur thi phan co thit
sam mau dugc xem 1a thanh phan c6 gia tri dinh
dudng va gia tri kinh té cao nhét. Co thit sAm mau
(thit do) khac biét rat 16m so véi co thit sang mau
(thit tring) vi chung c¢6 ham luong glycogen, lipit
myoglobin, sit (75% sit khong phai cia Hem) va
chytocrome C cao hon. Trong co thit sim mau, ham
luong protein tan trong mudi thip hon 14% so véi
co thit tréng, hoat lyc cac enzyme protease cao, dan
t6i tdc do qua trinh ty phan giai cling manh hon. Bén
canh dé, phan co thit sim chira acid amin histidin dé
bién d6i thanh histamin (thanh phan c6 nguy co gay
di ing cho nguoi tidu ding) néu diéu kién bao quan
khong tot (B6 Thuy san, 2004). Bong thoi, mot s6
chit giy mau coé trong phdn co thit sim nhu
myoglobin va hemoglobin dé& bi oxy hoa bién nau
lam giam gia tri cam quan ctia san pham (Livingston
& Brown, 1981). Nhiét do va thoi gian bao quan
cling anh huéng 16n dén chit lvong cam quan va hoa
hoc cua thit ca (Bo Thuy san, 2004).

Ciing twong tu nhu cac loai gel protein khac, gel
protein co thit sim c4 ngir vy vang sau khi gia nhiét
cling tr6 nén long I¢o, giam kha nang gilr nude va
mau sdc trd nén sam t6i, dic biét 1a ddi véi co thit
sam c4 ngir. Lién két protein (gel protein) cia thit ca
sau khi xay thuong yéu, kém bén, d& nirt v& va mat
nué6e khi gia nhiét (Kong et al., 2016). Dé han ché
nhitng nhugc diém nay cua gel protein thit ca xay c6
thé sir dung mét s6 phu gia nhu sorbitol (Phuong va
ctv., 2013), cac mudi phosphat (Trac va ctv., 2016),
tinh bot (Hong, 1997)... hodc st dung mét sb phu
lidu nhu gelatin (Chen et al., 2016), 10ng tring trimg
(Burgarella et al., 1985), tinh bot bién tinh (Kong et
al., 2016; Gergekaslan, 2021) va protein diu nanh
phdi tron vao gel protein ciing 1am ting kha ning
giit nude, do déo dai, dan hoi cua gel protein thit ca
xay sau khi gia nhiét (Burgarella et al., 1985;
Hasanpour., 2012).

Khao sat truc tiép dbi vai thit xay tir co thit sim
c4 ngir cho thay gel protein thit ca roi rac, kho xéc,
su hao huyt khéi lugng hay co ngét kich thude rat lon
sau khi gia nhiét. Do vdy, viéc nghién ciru bd sung
phu gia nham cai thién cau triic gel ngudn thit c4 xay
nay 1a can thiét. Nghién ctru nay tap trung danh gia
cac bién dbi 1y hoa cuia gel protein thit sam c4 ngir
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xay phdi tron tinh bot bién tinh va protein dau nanh
khi bao quan & nhiét do qua lanh dé tim ra chat dong
tao gel lam tang do bén, d6 déo dai va dan hdi cua
gel protein thit sAim ca ngir vay vang. Két qua lam
tién dé phat trién thém nhiéu san pham méi hoac b
sung vao cac san pham tién lgi co gia tri gia tang
hién nay, gop phan da dang hoa va nang cao chat
lwong san pham, tir d6 ting gia tri kinh té ciia phan
co thit nay.

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

Thit sim c4 ngir dugc cung cap boi cong ty
TNHH Hai Vuong, Khu Cong nghiép Sudi Dau, xa
Sudi Tan, huyén Cam Lam, Khanh Hoa. Thit sim
dugc dong thanh block (5 kg/block), cép dong &
nhiét d6 -45°C dé tam san pham dat -18°C va duoc
bao quan & nhiét d6 -20°C+2, sau d6 duwoc bao quan
trong thung cach nhiét va van chuyén vé phong thi
nghiém Trudng Pai hoc Nha Trang va tiép tuc duoc
bao quan déng ¢ -20°C+2.

Tinh bot bién tinh (TBBT) dwgc san xuat tir
khoai mi, 14 san pham ciia cong ty TNHH Sanguan
Wongse Starch (Thai Lan). Nhap khau va phan phdi
boi Cong ty TNHH san xuat Thuong mai Viét My,
Nha Trang. Protein dau nanh (SPC, Solcon S; Spec
No: FP-317) st dung trong nghién ciru c6 ham
lwong protein chiém 88% (Nx6,25) san xuét tai cong
ty CHS Ltd (Trung Quéc) va duoc nhap khau boi
doanh nghiép tu nhan Tin An Toan.

2.2. Phwong phap nghién ciru va xir 1y s6 liéu

2.2.1. Chudan bi mau

Mau gel protein thit xay dugc chuan bi theo
Béch va ctv. (2021) véi ty 1& b6 sung 6% TBBT hay
protein ddu nanh (soy protein concentrate- SPC).
Mau hinh try tron (dudng kinh 23 mm, chiéu cao 20
mm) dugc boc trong ti PE cot kin va gitt 15 gio
trong tu lanh dugc Kiém soat nhiét do & 0°C=£1 trudc
khi di phan tich cac chi tiéu (mau 0 ngay). Cac mau
tiép tuc duoc bao quan & nhiét do 0°C+1 dé theo doi
bién d6i theo thoi gian. Sau mdi méc thai gian (1, 3,
5,7,9, 12, va 15 ngay), mau dugc danh gid o hai
didu kién khong gia nhi¢t (phan tich chi tiéu truc
tiép) va co gia nhiét. Déi v6i mau gia nhiét dugc
thuc hién bang cach dung trong tai polyethylen (da
xa khi) nhung chim 10 phut trong nudc soi, sau do6
duogc lam lanh nhanh béng nudc lanh.

2.2.2. Xdc dinh sy hao hut trong lwong cua gel

sau khi gia nhiét

Viéc xac dinh sy hao hut trong luong cua gel
protein thit c4 xay dugc mé ta boi Bach va ctv.
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(2021). Sy hao hut trong lugng dugc tinh theo cong
thrc nhu sau:

m; —m
L(Oﬁ,):%*
1

100

Trong do:

L: hao hut trong luong sau gia nhiét (%)

ma: khdi lwong mau trude khi gia nhiét (g)

m2: khdi lwong mau sau khi gia nhiét (g)

2.2.3. Xdc dinh dé co rit kich thudéc cua gel sau

khi gia nhiét

Su co rut kich thuéc cua khdi gel protein thit ca
xay dugc mé ta boi Bach va ctv. (2021). Cac mau
duogc chuan bi sau khi bao quan lanh 15 gi(‘y duoc
xac dinh do co rut kich thudc (E%) caa khoi gel sau
khi gia nhiét theo cong thtic sau:

d; —d,

1

E (%) = +100

Trong do:

E: d6 co rat sau gia nhiét (%)

di: duong kinh mau trudc gia nhiét (mm)
dz: duong kinh mau sau khi gia nhiét (mm)

2.2.4. Phwong phdp xdc dinh dé cung cua gel
protein thit ca xay

Do cting cua gel duge danh gia thong qua “luc
nén v&” va “luc cit” theo phuwong phap duoc mé ta
bai Hién va ctv. (2019). Cac mau gel (trudce va sau
khi gia nhiét) dugc dinh dang theo hinh tru tron c6
duong kinh 23 mm va chiéu cao 20 mm. Lyc nén v&
va luc cat cua gel duge do & nhiét do phong bang
thiét bj Rheometer CR-500 DX (Nhat Ban) véi dau
do s 3 hinh tru tron duong kinh 10 mm (lyc dam
xuyén) va dau dao cit s 10 (luc cét) tai téc do dich
chuyén 60 mm/phut.

2.2.5. Xdc dinh tong ham heong nito bazo bay

hoi (TVB-N)

Téng ham luong nito bazo bay hoi duge xac
dinh theo phuong phap cia Kim et al. (2020). Mau
¢6 khéi luong 10 g (£0,001 g) dwoc cho vao binh
chiét co chira dung dich axit trichloroacetic 5%.
Dung dich chiét sau loc duoc dwa vao bo cét hoi
nuée va duoc kiém hoa. Cac bazo nito d& bay hoi
trong dich chiét dwoc 16i cudn bang hoi nude va
duoc hap thu bai dung dich axit boric 0,01 N. Néng
d6 TVB-N duoc x4c dinh bang cach chuan do véi
dung dich axit sunphuric 0,02 N.
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2.2.6. Xdic dinh gid tri cdc chat phan ing véi
thiobarbituric acid (TBARS)

TBARS dugc do bang phwong phép cua Chaijan
et al. (2016) ciing mot s6 diéu chinh nho. Mau (5 g
+ 0,001 g) dwoc cho chinh xac vao binh chiét da
dugc dong nhat véi 10 ml CHCI (lap lai 3 lan);
thém 5 ml dung dich chaa axit thiobarbituric
0,288% trong axit tricloaxetic 15% va HC1 0,2 M.
Ong nghiém da chuan bi dugc dat vao bé on nhiét &
95°C (£ 0,2°C). Sau 120 phut, ong nghiém dugc
ldy ra khoi bé diéu nhiét va lam ngudi dudi voi
nuéc khoang 10 phut dén nhiét do phong. Do hap
thu cua dung dich phan tmg dugc do ¢ budc song
530 nm. Dung dich chuin dugc xac dinh bang
Malonaldehyde (1,1,3,3-tetramethoxypropan) &
nong do tir 0 dén 4,3 ppm duoc st dung dé chuan bi
duong chuan. Gia tri TBARS dugc tinh toan va biéu
thi bang dwong lugng mg malonaldehyde (MDA)/1
kg mau.

2.2.7. Phwong phdp it Iy s liéu

VS(A) |‘iéu la gia tri trung binh cua 3 [én thi nghiém.
Bicu do hinh dugc v& bang phan mém Origin 8.5.
Su khac biét c6 ¥ nghia vé mat thong ké (p < 0,05)
Cua cac gia tri trung binh dugc phan tich bang phan
mém SPSS 16.

3. KET QUA VA THAO LUAN

3.1. Bién dbi tinh chit co 1y caa gel thit ca
xay theo thoi gian bao quan qua lanh &
0°C+1

Két qua do Iuc ép nén va luc cit cua gel trude
gia nhiét cho thiy xu huéng do bén gel ting theo
thoi gian bao quan qua lanh (Hinh 1). Lyc nén v&
gel protein thit c4 xay c6 bo sung TBBT hay SPC
trude khi gia nhiét tang khoang 2,2 lan trong khoang
thoi gian bao quan 0 — 12 ngay. Trong khi do, luc
cét cua gel protein ting gan 2 1an. Lyc nén va lyc cat
tang theo thoi gian bao quan cho thay khi b sung
c4c chat ddng tao gel thi lién két cua protein véi chat
ddng tao gel cang nhiéu gitp cho khdi gel tré nén
ctng hon, déo dai hon theo thoi gian bao quan. Két
qua nay da dugc Bach va ctv. (2021) chi ra khi dung
chat dong tao gel (TBBT va SPC), viéc ¢6 chit dong
tao gel s& lam két cau gel bén chic hon. Piéu nay
tuong ty nhu két qua cua Puc & Minh (2011), hay
Trac va ctv. (2016). Tir 12 ngay bao quan qué lanh
trér 1én, lyc nén ctia mau ¢6 bd sung TBBT hay SPC
giam dang ké, khoang 1,3 lan (p < 0,05). Piéu nay
¢6 thé dugc giai thich 14 do lwong nudc trong khoi
gel giam (do mat nuc trong bao quan) dan téi viéc
canh tranh nudc trong mang luéi gel cao (Kong et
al., 2016), khi khong con du nudc dé lién két thi
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chung sé lam cho khéi’gel tré nén kho, cimg va dé sung SPC) & méc thoi gian sau 12 ngay bao quan &
v& hon. Tuong tw luc cat cua khoi gel cling giam 1,6 nhiét do (0°C+1).
lan (gel b6 sung TBBT) hay giam 1,1 lan (gel bo
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Hinh 1. Luc nén vé (A) va luc cit (B) cia gel thit ca xay ¢6 bé sung SPC va TBBT truéc gia nhiét theo
thoi gian bao quan ¢ 0°C £ 1

Hinh 2 chi ra luc nén v va luc cét cia mau sau Luc ép nén ting theo thoi gian bao quan thé hién cac
gia nhiét cho thiy xu hudng do bén gel ting 1én theo lién két tao gel vai chit dong tao gel hoic véi protein
thoi gian bao quan & 0°C+1. Luc ép nén cua khdi gel cang nhiéu gitip cho khéi gel tré nén bén chic, déo
protein c6 bé sung TBBT tang khong dang ké (p > dai hon theo thoi gian bao quan (Bach va ctv., 2021).
0,05) va luc ép nén cua khdi gel protein c6 bd sung Trong khi do, luc cat cua khoi gel ting khong dang

SPC tang dang ké (p < 0,05) (tir 10,7 N 1én 20,6 N) ké theo thoi gian bao quan ddi vai khdi gel c6 bd
khi thoi gian bao quan ting tir 0 ngay 1én 15 ngay. sung TBBT hay SPC.
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Hinh 2. Lwc nén v (A) va luc cit (B) ciia gel thit c4 xay ¢6 bo sung SPC va TBBT sau gia nhiét theo
thoi gian bao quan 6 0°C £ 1
Ghi chu: Chit cdi khdac nhau chi ra sy khac nhau co y nghia (p<0,05)

3.1.1. Su hao hut trong leong va co rit kich ~ duoc trinh bay & Hinh 3. Su két hop véi chat dong
thusc cia gel protein thit cd xay tao gel da gitip cho cau trac khoi gel chat ché hon.

. Ty 1€ hao hut trong luong cua khoi gel protein c6 bo

Ket qua ty 1€ hao hut trong luong va co ritkich  sung TBBT khoang 5,5% va SPC khoang 10% khi
thudc sau gia nhiét cua gel protein c6 bo sung céc chua bao quan cho thdy & thoi diém 0 ngay bao quan
chat dong tao gel theo thoi gian bao quan ¢ 0°C+1 céc lién két trong khdi gel chwa hoan thién nén ti 1¢
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hao hut trong Iuong 16n hon sau 1 ngay. Sau 1 ngay
bao quan, ty 1& hao hut trong lugng ting dang ké (p
< 0,05) dén 6 ngay bao quan, diéu nay co thé giai
thich 1a do céc lién két hydro trong khoi gel yéu di
theo thoi gian bao quan lam giam kha nang giit nudc
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nén sau khi gia nhiét ti 1€ hao hut tang (Bach vactv.,
2021). Sau do ty 1€ hao hut trong luqr)g cua khoi gel
c6 su thay d6i khong dang ké tinh dén 15 ngay bao
quan.

TBBT ' '
JEE e e
, cdd ¢ d|d’ {’ |
c b’} i i
s ch[b’h |
< s a,{ﬁ}
34
2 -
14
0 r v v -
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Thai gian bio quén (ngay)

Hinh 3. Ty 1¢ hao hut trong lweng (A) va co rit kich thwéc (B) ciia gel thit ca xay ¢6 bo sung SPC va
TBBT sau gia nhiét theo thai gian bao quan ¢ 0°C+1

Ghi chii: Chir cdi khdc nhau chi ra sy khdac nhau cé y nghia (p<0,05)

Ty 1& co rat kich thudc cua khdi gel bd sung
TBBT va SPC déu tiang theo thdi gian bao quan &
0°C+1 (Hinh 3B). Mic du gel protein b6 sung tinh
bot bién tinh, ty 16 hao hut trong lwong cao hon nhiéu
S0 v&i gel protein ¢6 bd sung protein dau nanh
nhung dé co rat kich thuéc cua gel bd sung TBBT
hay SPC ting twong ty nhau. Do khi bd sung tinh
bot vao khi gel thi tinh bot s& nam trong két cau
mang ludi protein thit ca xay va hinh thanh lién két
hydro 1am ting kha ning giit nudc dong thoi ciing
lam giam sy co rut cia khoi gel khi gia nhiét (Kong
et al., 2016). Nguyén nhan co6 thé duoc giai thich 1a
do theo thoi gian bao quan thi hién twong "modori”
xay ra, cau tric cia gel 16ng 160 mém mai hon (Hinh
2), hién tuong tach nudce (do lién két hydro yéu di)
di&n ra d& hon sau khi gel protein dwoc gia nhiét bién
tinh lam giam kha nang git nudc nén su co rut kich
thude tang theo thoi gian bao quan.

3.2. Bién ddi thong s6 TBARS va TVB-N cia

gel protein thit ca xay theo thoi gian bao
guan (0°C+1)

Theo thoi gian bao quan lanh ¢ nhiét 36 0°C+1,
gia tri TBARS cua tat ca cac mau ting 1én (Hinh
4A). Pi vai khdi gel co bd sung TBBT, gia tri
TBARS & ngay thtr 9 1a 27,5 umol MDA/kg, giam
nhe so Vi ngay thtr 7 14 33,2 pmol MDA/kg. Khbi
gel b6 sung SPC ciing ¢6 sy giam nhe & ngay thir 9
la 32,8 umol MDA/kg so voi ngay thir 7 1a 34,1

pmol MDA/kg. O nhiét d6 0°C+1, mau déi chimng
bao quan tir 1 ngay dén 15 ngay khong cé su thay
d6i gia tri TBARS nhiéu, ¢ ngay 1 gia tri TBARS la
33,2 pmol MDA/kg, dén ngay 15 1a 33,4 pmol
MDAV/kg. Khi bd sung TBBT va SPC bao quan sau
1 ngay co gia tri TBARS lan lugt 1a 27,5 pumol
MDA/kg va 28,8 umol MDA/kg nho hon mau dbi
chimg nhung sau khi bao quan 15 ngay thi gia tri
TBARS ting cao dang ké so véi mau méi chuan bi
chua bao quan (p < 0,05).

Két qua xac dinh téng ham luong nito bay hoi
ctia mau thit ca xay c6 b sung TBBT hoic SPC theo
thoi gian bao quan lanh & nhiét do 0°C+1 duogc thé
hién trén Hinh 4B. Chi s6 TVB-N cua gel protein co
bé sung TBBT va SPC déu ting khong dang ké theo
thoi gian bao quan dudi 9 ngdy nhung ting dang ké
sau thoi gian bao quan nay (p < 0,05), dac biét la
mau gel c¢6 bd sung SPC. Sau 15 ngay bao quan, ham
lwong TVB-N cua mau b sung TBBT va SPC lan
luot 12 19,4 mgN/100 g va 68,6 mgN/100 g, trong
khi ¢6 mau di chimg khong sir dung phu gia 1a 15,6
mgN/100 g. Két qua nay chua thé két luan duoc khi
bd sung tinh bot bién tinh giir dwgc do tuoi thit ca
xay tot hon mau b sung protein d4u nanh hay khong
do ham lwong TVB-N ting cao ddi voi miu gel co
bé sung SPC ciing c6 thé tir chinh ngudn protein dau
nanh tao ra.
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Hinh 4. Sy thay dbi chi s6 TBARS (A) va chi s6 TVB-N (B) cia gel thit ca xay ¢6 bd sung SPC
vaTBBT theo thoi gian bao quan ¢ 0°C+ 1

Ghi chii: Chir cdi khdc nhau chi ra sy khdac nhau cé y nghia (p<0,05)

4. KET LUAN

Tinh bét bién tinh va protein dau nanh 1am ting
déang ké tinh 6n dinh cua gel protein thit sim c4 ngur
vay vang sau khi gia nhiét. Ty & bd sung cac phu
liéu 1a 6% gitip gel protein thit ca xay giit dugc cu
truc tot; ty 1& hao hut trong luong cua gel protein sau
khi gia nhiét tang tir 5 dén 8% (TBBT) va 10-15%
(SPC); su co rit kich thude ting dao dong tir 5 dén
7,5% cho ca gel b6 sung TBBT hay SPC sau 15 ngay
bao quan & (0°C+1). Bén canh d6, chi s6 TBARS va

TAI LIEU THAM KHAO

Bach, N. T., Nguyén, N. T., & Trung, T. S. (2021).
Anh huéng ciia ty 18 tinh bt bién tinh, protein
dau tuong dén do cing, hao hut khéi lwong va co
rat kich thuéc cua gel protein thit sAm ca ngir
vay vang (thunnus albacares) xay. Tap chi Khoa
hoc - Cong nghé Thuy san, 2, 8-16.

Batista, 1. (1999). Recovery of proteins from fish
waste products by alkaline extraction. European
Food Research and Technology, 210(2), 84-89.
https://doi.org/10.1007/s002170050539

Burgarella, J. C., Lanier, T. C., & Hamann D. D.
(1985). Gel strength development during heating
of surimi in combination with egg white or whey
protein concentrate. Journal of Food Science,
50(6), 1595-1597.
https://doi.org/10.1111/j.1365-
2621.1985.th10541.x

Bo6 Thuy san. (2004). Thanh phdn hod hoc va Bién doi
Ctia cd sau khi chét. Cd twoi chdt heong va cdc
bién déi chdt hirong. Nha xudt ban Nong nghiép.

Chaijan, M., Panpipat, W., & Nisoa, M. (2016).
Chemical deterioration and discoloration of
semi-dried tilapia processed by sun drying and

147

TVB-N ting khong dang ké trong thoi gian bao quan
duéi 9 ngay cho ca hai loai gel b6 sung TBBT va
SPC va t&i 15 ngay bao quan ¢ 0°C+1 cho gel
protein c¢6 b6 sung TBBT.

LOI CAM TA

Nhoém nghién ciru xin giri 10i cam on t6i k¥ su
Ph~a_1m Thi Thu Hang da giup d& trong viéc chuan bi
mau thi nghiém.

microwave drying. Drying Technology., 35(5),
642-649.
https://doi.10.1080/07373937.2016.1199565

Chen, N., Zhao, M., Chassenieux, C., & Nicolai, T.
(2016). Thermal aggregation and Gelatin of soy
lobulin at neutral pH. Food Hydrocolloid., 61,
740-746.
https://doi 10.1016/j.foodhyd.2016.06.028

Puc, T. V., & Minh, N. V. (2011). Anh huéng cua
tinh bot bién tinh dén chét lwong caa surimi ca
hé bao quan déng. Tap chi Khoa hoc - Céng
nghé Thay san, 3, 130-137.

Phuong, N. T. L., Boi, V. N., & Chung, N .V.
(2013). Nghién ctru hoan thién cong doan rira va
phéi tron phu ligu trong quy trinh san XUt surimi
tr ca Son Thoéc. Tap chi Khoa hoc - Cong nghé
Thuiy sdn, 4(1), 126-132.

Trac, T. T. T., Ngén, V. H., & Mudi, N. V. (2016).
Anh huéng cia mubi va cac phu gia dén sy tao
gel va dic tinh cdu tric cia cha ca 16c dong lanh.
Tap chi Khoa hoc Truong Dai hoc Can Tho, 1,
122-130.


https://link.springer.com/journal/217
https://link.springer.com/journal/217
https://doi.org/10.1111/j.1365-2621.1985.tb10541.x
https://doi.org/10.1111/j.1365-2621.1985.tb10541.x
http://dx.doi.org/10.1016/j.foodhyd.2016.06.028

Tap chi Khoa hoc Trirong Pai hoc Can Tho

Gergekaslan, K. E. (2021). Hydration level
significantly impacts the freezable-and
unfreezable-water contents of native and modifi
ed starches. Food Science and Technology,
41(2), 426-431.
https://doi.org/10.1590/fst.04520

Hasanpour, F., Hoseini, E., Motalebi, A. A., &
Darvish, F. (2012). Effects of Soy protein
concentrate and Xanthan gum on physicacl
properties of Silver carp (Hypophthalmichthys
molitrix) surimi. Iranian Journal of Fisheries
Science, 11(3), 518-530.

Hong, Y. (1997). Effects of starch on rheological,
microstructural, and color properties of surimi-
starch gels. Oregon State Univ., 1-118.

Hién, D. V., Thuy N. T. T., Huyén, T. T., & Bach, N.
T. (2019). Anh huong caa CMC, nhiét d6 va
ndng d6 agar dén d6 nhot cua dung dich, do cung
gel agar. Tap chi Khoa hoc - Cong nghé Thuy
san. 1, 22-29.

148

Tap 59, Sé 3B (2023): 142-148

Hiép hoi Ca ngtr Viét Nam .
https://vinatuna.org.vn/fields_of_activity.php?su
bmenu=102 (truy cap 20/7/2019)

Kim, B. S., Oh, B. J., Lee, J. H., Yoon, Y. S., & Lee,
H. 1. (2020). Effects of various drying methods
on physicochemical characteristics and textural
features of yellow croaker (Larimichthys
polyactis). Foods, 9, 196.
https://doi.10.3390/f00ds9020196.

Kong, W. Z., Feng, X. D., Yong., & Wang, Y.,
(2016). Effects of modified starches on the gel
properties of Alaska Pollock surimi subjected to
different temperature treatments. Food
Hydrocolloids, 56, 20-28.
https://doi.org/10.1016/j.foodhyd.2015.11.023

Livingston, J. D., & Brown, D. W. (1981). The
chemistry of myoglobin and its reactions. Food
Technology, 35, 244-252.


https://doi.org/10.1590/fst.04520
https://doi.org/10.1590/fst.04520
https://doi.org/10.1016/j.foodhyd.2015.11.023

