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TOM TAT

Dé tai dwoc thuc hién véi muc tiéu nghién ciru va phat trién san
phdm chd cd chién tir cd diéu hong, mét lodi ca niede ngot phé bién
va c6 ham heong gid tri dinh dwéng cao & dong bang séng Citu
Long. Trong nghién cieu nay, cdc yéu té anh hwong dén chit heong
cha cd bao gom ty 1é muéi NaCl va heong nwée da siv dung, nong
dé enzyme transglutaminase (TG) két hop véi thoi gian i khdc
nhau da duoc tién hanh khdo sat. Cdc chi tiéu héa bj nhu mau sdc,
dé am, dg bén gel va kha nang giik nweée da dwoc danh gia. Két qua
nghién ciru cho thay, viéc bé sung 1% NaCl va 10% nuwée da gitip
cha cd ¢6 ddc tinh cdu triic tot. Bén canh do, viéc sir dung enzyme
TG o ndng do 0,5% va u trong 2 gio giup cha ca diéu hong chién
6 kha nang giir mede tot va do bén gel cao (1075,95 grcm). Piéu
nay ching 1o ca diéu hong la nguyén li¢u tiém néng trong ché bién
sdan pham dang nhii twong ¢é cdu tric tot.

Tir khéa: Chd cd, cd diéu hong, do bén gel, kha ndng gii miede,
transglutaminase

ABSTRACT

The objective of study is to research and develop a fried fish paste
product from the red tilapia, a highly nutritional, widely farmed
freshwater fish in the Mekong Delta. In this research, factors
influencing the quality of the fish patties, including the ratios of
NaCl and ice added to the paste, as well as the concentration of
transglutaminase combined with different incubation times, were
investigated. Physicochemical parameters such as color, moisture
content, gel strength, and water-holding capacity were analyzed.
Results indicated that the addition of 1% NaCl and 10% ice
contributed to the product's good texture. Furthermore, using TG
at a concentration of 0.5% with a 2-hour incubation period could
enhance water-holding capacity and gel strength (1075,95 grcm).
This study demonstrates that red tilapia is a promising raw
material for producing emulsified products with superior
structure.

Keywords: Fish paste, gel strength, red tilapia, transglutaminase,
water-holding capacity
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1. GIOI THIEU

Céa diéu hong hay con goi 1a ca r6 phi do
(Oreochromis sp.) la loai ca nudce ngot da va dang
dugc phat trién vé san lugng nudi tai cac tinh & dong
bang song Ciru Long nhu Tién Giang, Dong Thap,
Bén Tre (Boerlage et al., 2017). Viéc nudi trong loai
c4 nay dang phat trién rit manh nho vao nhu cau
ngdy cang cao trong tiéu thu noi dia va kha nang
xudt khiau & thi truong quéc té (Food and
Agriculture Organization of the United Nation —
[FAO], 2018) bén canh cic san pham khac nhu ca
tra, ca basa, tom,.

Trong thoi gian gan day, ¢ thi truong noi dia xuat
hién mot sd san pham tir nguyén li€u ca di€u hong
dang fillet dong lanh, siy kho va pho bién nhét 1a
céc san pham cha cd va surimi. Cha ca la mét trong
nhimg mon an truyén thong va dic trung, khong chi
trong nén am thuc Viét Nam noi riéng ma con kha
pho bién & cac nuwdc Pong Nam A, Nhat Ban, Trung
Qudc, Han Qudc (Nguyen, 2020), nhd vao cha ca
¢6 huong vi dic biét, gia tri dinh dudng cao va tinh
tién dung ma né mang lai (Tran et al., 2016). Cha ca
va surimi 1a mot trong nhitng san pham xuét khau
clia nudc ta dugc ghi nhan & mirc on dinh khoang
303 tri€u USD/ndm (Nguyen, 2024). Cha ca ¢ thé
dugc ché blen tir ¢4 bién hodc ca nude ngot tiry thude
vao nhu cau va so thich ciia ngudi tidu dung. C4 sau
khi danh bat/ thu hoach s& duoc loai b cac phan phy
pham nhu xuong, vay, da,... va chi gitr lai phan thit
fillet, sau d6 ph01 tron gia vi, phu gia, dong thoi xay
nhuyén va cudi cing 1a dinh hinh san phim (Tran et
al., 2013). Tuy thudc vao loai ca, do tuoi va két cau
ctia san phim ma cha ca c¢6 do dai va mui vi
khac nhau.

D3 c6 mot s6 nghién ciru vé& quy trinh san xuat
cha ca bd sung phu gia nhu nghién ctru ciia Nguyen
and Dang (2003), Tran et al. (2013). Cuong d¢ tao
gel ciia cha ca bi chi phdi boi nhing lién két khac
nhau trong thanh phém cuia khdi thit ca nghién. Co
thé ke den lién két disulfide, ion, hydro, cling nhu
cac yeu t6 ky nudc va ua nude. Dé cai thién ciu trac
va chét luong khi nhil tuong, viée b6 sung mudi,
nude da va tinh bot 1a can thiét, bén canh d6 enzyme
transglutaminase (TG) cling dong vai trd quan trong.
Enzyme nay gitp két ndi cac phén tir protein, tao
thanh mat mang Tudi chic chén
(Kuraishi et al., 2001).

Ngoai viée diéu vi, mudi con kich thich cac
nhom churc cta acid amin trong chu01 polypeptide
cua protein cd, gitip hinh thanh cau tric ving chic
cho san phiam. Tuy nhién, néu nong do mudi qua
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cao, n6 c6 thé gay ra ap suat tham thau, dan dén bién
tinh protein, tach nudc va lam giam kha nang git
nudc cua protein (Smith, 1988). Mat khac, enzyme
TG la mot loai enzyme c6 kha nang cai thién cac dac
tinh churc nang cua protein nhu gia tri dinh dudng,
két cau, hwong vi va thoi han str dung bang cach xtc
tac cac phan tng lién két chéo giira cac protein lién
két ndi va lién phan tir, protein va acid amin va thily
phan cac gbc glutamine trong  protein
(Yongsawatdigul et al., 2002).

Trén co s¢ d6, muyc tiéu chinh cua nghién clru 1a
xac Qinh duoc ty 1¢ mudi NaCl, ham ’luo'ng nudc da
va nong do enzyme TG thich hop két hop véi thoi
gian u dé tang déc tinh cau tric va da dang hoa san
pham cha ca diéu hong dap ing nhu cau cia nguoi
tiéu dung.

2. PHUONG PHAP NGHIEN CUU

2.1. Phuwong tién nghién cuu

Nghién ciru dugc tién hanh bé tri va thuc hién
thi nghiém, thu nhan va xir 1y sb liéu thuc nghiém
tai cac phong thi nghiém ctua Bo mon Cong ngh¢
thyc pham, Vién Cong ngh¢ Sinh hoc va Thuc
pham, Truong Pai hoc Can Tho.

Nguyén li¢u: C4 diéu hong sdng (tir 600 dén 800
g/con) dugc mua cho Xuan Khanh, quan Ninh Kiéu,
thanh pho Can Tho.

Céac phu gia va gia vi thiét yéu duoc st dung
goém: Mubi an (sodium chloride) nhap khau tir Thai
Lan, sodium tripolyphosphate (STPP) xuét tir Phap,
tinh bot bap bién tinh tir Cargill, Sorbitol (Neo
sorbitol) do tinh khiét 99,5% xudt xtr tir Phap,
enzyme TG nhap khau tir Puic, ¢6 hoat tinh 40 U/g
va nudc da.

Céc gia vi va nguyén li€u phu (tiéu, t6i, dudng,
bt ngot va dau chién) dugc mua tai cac siéu thi
trong dia ban quan Ninh Kiéu, thanh phé Can Tho,
nham d4p tmg yéu cau vé sinh an toan thyc pham.

2.2. Phwong phap chuin bi miu

Cé diéu hong (600-800g/con) sau khi mua,dugc
véan chuyén dang séng (chtra trong thung nudc) vé
phong thi nghiém, thoi gian van chuyén khoang 15-
20 phat (Hinh 1). Tai phong thi nghiém, ca song
duoc dé on dinh trong bé nudr it nhét mot gio trude
khi tién hanh cac cong doan xtr Iy tlep theo (Tran et
al., 2016). Sau d6, ca duoc xir Iy bang cach cit tiét
dé xa mau trong khoang 20 phut tai nhiét d6 30°C
(dga trén nghién cfru cia Nguyen et al. (2021) c6
diéu chinh). Tiép theo, ca duoc rua sach, cit dau,
loai bo ndi tang, danh vay, fillet va lang da.
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: H. _

Hinh 1. C4 diéu hdng (Red tilapia)

Hinh 2. Thit ca diéu hong fillet

Sau d6 cac miéng c4 fillet (Hinh 2) dugc bio
quén trong thung d4 & nhiét do tir 0°C dén 2°C trude
khi lam lanh déng va trit dong ¢ nhiét do -18°C dé
tao ngudn nguyén liéu 6n dinh cho qué trinh nghién
ctru tiép theo (Tran & Nguyen, 2009). Tién hanh cat
nhé miéng cé fillet véi kich thude 2x2 ecm va cho
vao tui PE (0,2 kg/tai). Xac dinh hiéu suat thu hoi
trudce khi dua vao lanh dong & nhiét 6 -20+£20C it
nhét trong 24 gio trude khi thyc hién nghién ciru
nham diéu hoa nguyén liéu va dam bao 95% nudc
trong san pham két tinh.

2.3. Phwong phap bo tri thi nghi¢m

2.3.1. Sordo bé tri thi nghiém tong quat

Quy trinh ché bién cha ca tong quat dugc thuc
hién dua trén nghién ctru cia Vo (2020), the hién &
Hinh 3.

Ty 1 céc gia vi cling nhu phu gia thuc phim
thém vao vao khdi thit ca nghién khi phdi tron duoc
dua trén co sé cua cac nghién ctru co lién quan da
dugc cong bé (Nguyen & Dang, 2003; Tran
etal., 2013).
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C4 diéu héng

Xir Iy so bg, lam sach

TN1: Thanh phin héa hoc

Cit nho, can

e |

Xay tho

Mo déng lanh (25%)

STPP (0,4%)

Tinh bét bién tinh (3%)

Puong (1,5%)

Sorbitol (1,5%)

Gia vi (b0t ngot 0,3%,
L_ti€u 0,5%, toi khé 0,5%)

TN2: Mudi va d6 Am

Phéi trén

TN3: Enzyme TG -
Xay min

Pinh hinh

Hip so bd

Gl

Chién

R Lol ok
Bao goi chan khong { Bao bi PA, 0.2ke/ gbi.

chan khong 90%

Bao quan

Hinh 3. So @6 bo tri thi nghi¢m tong quat

2.3.2. Kha nang thu hoi thit cé va xdc dinh
thanh phan hoa hoc cua thit ca diéu hong

Muc dich: Xéc dinh thanh phﬁn hoa hoc cua thit
c4 diéu hong tuoi giup dinh huéng thiét 1ap cong
thirc ché bién cha cd chién.

Tién hanh thi nghiém: Ca diéu hong sau khi
dugc xir Iy so bo va fillet phan thit ca, tiép tuc xac
dinh ty 1¢ vé khéi lugng phan thit ca dé kiém tra khoi
luong phu pham va hi¢u suat thu hoi. Sau khi xir 1y,
tién hanh lay 200 g phan thit c4 dé xac dinh thanh
phan hoa hoc. Cac thi nghiém déu dugc thyc hién 3
lan d6i v6i mot chi tiéu phén tich.

Két qua thu nhan: Xéc dinh hiéu suat thu hoi
fillet va cac thanh phan hoa hoc co ban ctia nguyén
liéu ca diéu hong dé sur dung trong cac ndi dung
nghién ciru tiép theo.

2.3.3. Thi nghiém 1: Nghién ctu diéu chinh d¢
am va ham lwong mudi bé sung thich hop
cho cha cd diéu hong

Muc dich: Xac dinh ty 1¢ mudi va ty 1¢ nudc da
bd sung thich hop dé san phim cha c6 dic tinh
gel tot.

Tién hanh thi nghiém: Thit ca diéu héng sau
khi lanh dong s& dugc xay tho dé pha v& cu tric
dong thoi phdi tron phu gia véi ty 16 mudi bd sung
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thay d6i & 3 mirc khac nhau (0,5, 1 va 1,5%) va ty 1
nude da bo sung cling thay doi ¢ 3 mirc dg khac nhau
(5%, 10% va 15%)).

Tién hanh dinh hinh ban thanh pham dang hinh
tru det bang cach sir dung dia petri (80x15 mm). Sau
d6, 1am lanh cha ca ¢ nhiét d6 tir 2 dén 4°C nhiam
gitip dinh hinh c4u tric on dinh. Tiép theo, gia nhiét
ban thanh phim trong hoi nudc & nhiét do 60+5°C
trong 20 phit (Vo, 2020). Sau khi hép, mau cha c4
s€ dugc lam ngudi nhanh béng cach cho vao ti mat
c¢6 nhiét d6 khong khi 1a 10£2°C trong 24 gid dé
ddm bao téi cdu tric 6n dinh cho cha c4. Khi trit mat
dat yéu cau, cha ca hip so bd duoc chién ngap trong
dau (deep fat frying) véi nhiét do dau chién la 140+5
°C trong thoi gian 4 phut (ty 1¢ gitra nguyén liéu va
dau Ia 1:3, w/v). San pham sau chién dugc dé ngudi
ngoai khong khi trudc khi cho vao trong ti mat &
10+£2°C khoang 24 gi¢y dé cho phan tich céc chi tiéu.

Trong nghién ctru nay, tong sé nghiém thirc
dugc xac dinh 14 9, duoc tao thanh tir viée két hop 3
nghiém thirc véi nhau. Dé thyc hién thi nghi¢m, téng
s6 don vi thi nghiém la 27, b?mg cach lap lai mdi
nghiém thiic 3 1an. Tong khdi lwong thit ca st dung
cho thi nghiém la 4,05 kg, tinh tr 27 don vi thi
nghiém véi khéi lugng 150 g (0,15 kg) mdi don vi.
Trong qua trinh thi nghiém, s€ theo ddi cac chi ti€u
quan trong bao gom do am (%), kha ning giir nudc
(%) va do bén gel, nham danh gia hiéu qua cta cac
nghiém thirc da thyc hién.

Két qua thu nhan: Ty 1¢ mudi va ty 1¢ nudc da
b sung thich hgp trong ché bién cha ca diéu hong
gitip qua trinh tao gel tot.
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2.3.4. Thi nghiém 2: Xac dinh hc‘zm luong
enzyme TG va thoi gian 1 nham cai thién
ddc diem cau truc cua cha ca diéu hong

Muc dich: Xac dinh ham lugng enzyme TG va
thoi gian 0 giup san phiam cha ca diéu hong co dic
tinh cu triic va mau sic tot.

Tién hanh thi nghiém: Cac budc chuan bi duoc
tién hanh nhu thi nghiém trudc, trong d6 luong mudi
NaCl va d6 am khdi paste bd sung theo két qua Iya
chon tur thi nghiém 1. Tai cong doan ph01 tron phu
gia, ndng do enzyme TG bd sung thay doi & 3 mirc
d6 khac nhau (0,3, 0,4 va 0,5%) v6i thoi gian U thay
d6i & 3 muc d6 khac nhau (1,5; 2 va 2,5 gid). Viéc
phan tich chi tiéu dwgc tién hanh & mau sau hip so
bd va sau chién khi di 6n dinh trong ta mat 24 gio.

Trong nghién ctru nay, tong so nghiém thirc
duge xac dinh 14 9, duoc tao thanh tir viéc két hop 3
nghiém thic véinhau. Dé thyc hién thi nghiém, téng
s6 don vi thi nghiém 1a 27, 1ap lai mdi nghiém thirc
3 lan. Tong khéi lugng thit ca st dung cho thi
nghiém la 4,05 kg, tinh tir 27 don vi thi nghiém véi
khéi lwong 150 g (0,15 kg) mdi don vi. Trong qua
trinh thi nghiém, s€ theo doi céc chi tiéu quan trong
bao gdom d6 am (%), kha ning giit nude (%) va do
bén gel, nham danh gia hi¢u qua ciia cic nghiém
thtrc da thuc hién.

Két qua thu nhan: Xac dinh dugc ham lugng

enzyme TG va thoi gian u thich hop cho san pham
cha c4 co dic tinh gel t6t nht.

2.4. Phuong phap phin tich va xir ly sb li¢u
2.4.1. Chi tiéu va phwong phap phan tich
Cac phuong phap phan tich thanh phan hoéa 1y

ctia san pham cha c4 diéu hong dugc tong hop trong
Bang 1.

Bing 1. Phuong phap phan tich thanh phan héa Iy trong nghién ciru

Thanh phin Phuong phap

Dung may do cu tric (Texture Analyser TA-XT21i) v6i lyc tac dong 20

kgr dén 60% chiéu cao mau. Sir dung dau bi (MS P/5S) dé do luc pha v&
dya trén lyc tac dong & dinh dau tién ciia san pham
GS = lyc pha v x do bién dang (Nowsad et al., 2000)

Duya trén nén ap luc mau trén giay loc dé do lugng nudc thoét ra bang

Do bén gel, GS (g x mm)

(I,jl)la ndng gilr nu6e (WHC, dung cu do dién tich planimeter dugc Grau & Hamm (1957 & xuét; trich
° dan boi Honikel & Hamm, 1994)
PO 4m (%) Xac dinh theo phuong phéap say mau dén khoi lugng khong d6i (NMKL

s0 23-1991) ¢ nhiét d6 105°C
Str dung phuong phap Kjeldahl, TCVN 3705-90

Protein tong s6 (%)

Lipid tong s0 (%) St dung phwong phap Soxhlet, TCVN 3703:2009
Carbohydrate (%) Phuong phap TCVN 4594:1988
Tro tong sb (%) Phuong phap dét (TCVN 5105-90)
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2.4.2. Phuong phdp thu nhdn va xir 1y s6 liéu

TAt ca céac s6 liéu déu duge lap lai 3 lan. St dung
phan mém Excel dé tong hop két qua va sb liéu thu
nhan tir cac thi nghiém dugc phan tich thong ké bang
chuong trinh Statgraphics Centurion 19.1.2, phan
tich ANOVA véi phép thir LSD d so sanh trung
binh cac nghiém thirc.

3. KET QUA VA THAO LUAN

3.1. Kha niing thu hoi thit c va thanh phén
héa hgc cua thit ca diéu hong

3.1.1. Ddnh gid hiéu sudt thu hoi thit cd fillet

Két qua thu nhan cac by phan khac nhau tur ca
diéu hong cho thiy hiéu suét thu hoi thit ca fillet dao
dong tir 32,32% dén 33,57%. So vdi két qua cua
Rohani et al. (2009), gia tri nay cao hon mic 32-
33% d6i v6i ca diéu hong fillet con da. Bén canh do,
k¥ ning fillet ciing dong vai trd quan trong dén hiéu
suat thu hoi. Tuy nhién, gi4 tri nay thdp hon kha
nhiéu so véi ghi nhan trong nghién ciru cua Nguyen
(2015) & murc 42,9-47,3%. Diéu nay c6 thé giai thich
la do khdi lwgng trung binh cta c¢& ca dugc
tién hanh fillet.

3.1.2. Thanh phan héa hoc co ban cua thit cd

diéu hong

Két qua phan tich thanh phin hoa hoc cua thit ca
diéu hong tir Bang 2 cho thdy kha twong dong voi
nghién ctru ctia Rohani et al. (2009). Diéu nay minh
ching rang thit ca diéu hong khé giau dinh dudng,
¢6 thé nang cao gia tr thuong pham cho nguyén liéu
thong qua cac san pham ché bién nhu khang dinh
trong nghién ctru ciia Nguyen (2015).

Bing 2. Thanh phin héa hoc co ban ciia thit ca
diéu hong
Thanh phin héa

Ham luwgng trong 100 g thit

hoc ca diéu hf‘)ng
Nudc, % 77,6-78,6
Protein, % 14,07-15,04
Lipid, % 4-42
Tro, % 0,6-1,02
Carbohydrate, % 1,25-2,79

Cac thanh phﬁn hoa hoc dao dong 1a do thirc an,
moi truong nudi va cac phuong phap nuodi khac
nhau. So sanh véi thit ca tra thi ham lugng lipid
trong thit c4 diéu hong thip hon khoang 1,1-3,0%
(Orban et al., 2008). Pay 1a co s dé du doan thit ca
diéu hong c6 kha nang duy tri chat lwong t6t hon
trong qua trinh bao quan do han ché sy oxy hoa chat
béo - von 1a mot trong nhitng nguyén nhan gay hu
hong cho nguyén ligu thit cé tuoi.
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3.2. Anh hwéng cua dg am khéi paste va ham
lwgng muoi boé sung thich hop dén dac
tinh cau tric cia cha ca diéu hong

Nhu da @& cap, muc do bd sung mudi khac nhau
s& c6 anh huong khac nhau dén tinh chat héa 1y ciia
san pham. Bén canh do, ty 1¢ nudc da bo sung trong
ché bién cac san phim nhil twong nham diéu chinh
d6 am ciing nhu duy tri nhiét d6 thap cho khdi paste
trong qua trinh nghién. Vi thé, viéc bo sung nude da
trong ché bién ngoai viéc cai thién dic tinh gel cia
san pham cha con nhim muyc dich giam gia thanh,
tang stc canh tranh cho san pham. Tuy nhién, lugng
nude tu do bd sung trong qua trinh ché bién s& ¢
anh huong 16n dén cac tinh chit hoa 1y cua san pham
cha. Chinh vi thé, viéc nghién ctru ty 16 nude da bd
sung tdi da nhung van dam bao su on dinh cac dic
tinh cua san pham 1 hét strc can thiét. Su thay doi
kha ning giit nudc va do am cua san pham cha ca
diéu hong tuy thuoc ham lwong mudi NaCl va ty 18
nude d4 thém vao khi phéi tron. Mdi tuong quan nay
dugc thé hién ¢ Bang 3.

S6 liéu thé hién & Bang 3 cho thdy, viéc bo sung
mudi vao khéi paste ¢ bt ky ty 1& ndo ciing déu cai
thién duogc kha ning giit nudc cua san pham cha ca
khac biét & muc c6 y nghia théng ké so v6i mau dbi
chung. O cing ty 1& mudi bd sung 0,5%, gia tri kha
nang gitr nu6c (Water holding capacity, WHC) cua
san pham c6 gia tri thap nhat khi b sung 10% nudc
da, trong khi d6 4m cac mau on dinh du thay doi
luong nude da su dung. Déi v6i cac miu bd sung

1% va 1,5% mu01 kha néng gilr nude cua san pham
tang 1én so voi mau bd sung 0,5% mudi nhung didu
quan trong la ching khong phu thudc vao lugng
nude da bo sung (trir mau 1,5% mudi va 15% nuée
da c6 khuynh hudng giam). Ciing & 2 ty 1é mudi bd
sung nay, san pham c6 dd 4m cao hon va khac biét
¢6 ¥ nghia théng ké so v6i mau bo sung 0,5% mubi;
trong d6 cac mau 1% mubi — 10% va 15% nuéc da
cling nhu 1,5% mubi — 5% va 15% nude da c6 do
am cao nhat va khac biét khong ¢ ¥ nghia thong ké.

Nghién ctru cho thdy, nghiém thic véi 10%
nuéc da va 1% mudi cho két qua WHC la
96,89+1,20% va d6 am dat 59,05+1,55%. Két qua
nay cho thay sy cai thién dang ké trong kha ning
gilt nudc so véi cac nghiém thic co nf)ng d6 nudce
da thip hon (0% va 5%). Viéc duy tri d6 4m cao la
rit quan trong trong nganh ché bién thyc pham
khong chi anh huong dén chat luong san pham ma
con lién quan dén do tuoi ngon va huong vi.

Co ché nay co thé duoc giai thich boi sy twong
tac gitra nu6e da va mudi. Nudc d4 cung cép do a am
can thiét trong qua trinh ché bién, trong khi mubi
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khong chi gitp ting cudng huong vi ma con tac
dong dén cau tric protein, lam cho ching dé dang
giit nwéc hon (Bai et al., 2020). Viéc bd sung mudi
c6 thé tao ra mot méi trwong tham thau thuan 1oi,
cho phép protein hip thu nu6c nhiéu hon, tir d6 cai
thién WHC.

Bing 3. Su thay d6i kha niing gitr nwée va d9 Am
cua san pham cha c4 diéu hong theo ham
lugng muoi NaCl va ty 1€ nuwéc da

bd sung

dlg‘:f,'/j) 1\(42‘)" WHC (%) D 4m (%)
0 0 93,97+0,93%  56,02£4,06
5 97,060,19%  55,81+1,32%
10 0,5  951240,45¢  58,00+2,00"
15 95,93+0,71%  55,1241,28°
5 97,2320,89°  57,29+1,22b%
10 1 96,89+1,20%  59,05+1,55%
15 96,0620,87%  60,31+0,76"
5 96,620,37%  58,47+0,23%
10 1,5 97,01£020%  56,910,51%¢
15 95,99+0,66%  58,49+0,65%°

Cac chir cai khac nhau trong cung mot cot biéu thi su khdc
biét co y nghia cia cac nghiém thirc khao sat ¢ do tin cdy
95%. 86 liéu dugc trinh bay dudi dang gid tri trung binh
+dp léch chuan.

Két qua ctia nghién ciru hién tai phu hop véi cac
cong b trude do6 lién quan dén tac dong ctia mudi
va nude da ddi vai cac thude tinh cam quan cua thuc
pham. Zhang et al. (2019) d chi ra ring viéc ting ty
1¢ mudi trong thyc pham cé thé cai thién kha nang
gilr nuge thong qua sy hinh thanh cia céu trac gel,
mot yéu td co thé giai thich cho WHC cao trong
nghiém thirc. Hon nira, Liu et al. (2020) nhén manh
rang khi ting lugng nuée d4, do am cua san pham
thyc pham ciing ting, diéu nay hoan toan twong
dong v6i do am duge ghi nhan trong nghién ciru ndy.

Viéc ap dung 1% mubi trong moi trudng cd 10%
nudce da cho thay mot su can bang hiéu qua gitra
mubi va do am, tir d6 cung cap cho mau mot nén
tang viing chic dé bao quan va duy tri chit luong
san pham. Su két hgp nay khong chi mang lai loi ich
vé mdt cam quan ma con gép phan vao viéc ning
cao gia tri dinh dudng cta san pham.

Két qua thé hién & Bang 3 con cho thdy, miu bd
sung 0,5% mudi va 10% nudc da cho kha ning gitr
nudc thap nhét va ciing khong c6 su khac biét thong
ké dang ke dbi voi hai ham luong nudce da thém vao
& cung nong d6 mudi, diéu nay c6 thé 1a do ham
lwong mudi nay chua du kich thich cac nhém chire
cua cac acid amin trong mach polypeptide cua
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protein ca lién két nhau dé hinh thanh nén céu trac
cho san pham dan dén kha nang git nudc cua san
phém cha ca khong cao.

Bing 4. Anh huéng cia ty 1€ mudi va nuwée da bo
sung dén ciu tric ciia sin pham cha ca

dlz“("j/j) 1\(/{,2())1 Do bén gel (gr.cm)
0 0 507,13+27,51F
5 583,5+39,594
10 0,5 553,2+32,53¢
15 586,59+24,8¢
5 624,56+25,56°
10 1 648,44+50,17°
15 485,33+24,62¢
5 585,31+46,424
10 1,5 504,65+39,75¢
15 597,35+56,28°

Cac chir cdi khdac nhau trong cung mot cot biéu thi su
khac biét co y nghia cua cac nghiém thirc khao sat o do
tin cdy 95%. S6 liéu duoc trinh bay dudi dang gid tri
trung binh £ d¢ léch chuan.

Sau nhitng nghién ctru duoc thé hién ¢ Bang 4,
viée bd sung mudi 1% va nude da 10% cho két qua
d6 bén gel cao nhat (648,44 gr.cm) va co sy khac
biét thong ké dang ké so v6i nhing mau & nong do
mubi va nude da khac. bo bén gel c6 xu hudng ting
dan khi ting ty 16 mudi tir 0, 5% 1én 1% nhung lai
giam dan khi bo sung 1,5% mudi. Dleu nay 6 thé
duoc giai thich 1a viée bo sung mudi gitp ting
cudng do gel ciia san phdm cha ca diéu hong do
mubi giup hinh thanh phirc hop ciia myosin va CI,
lam tang lyc ion gitra cac té bao soi co, nhd do su
lién két tao gel duoc chit ché hon (Offer & Knight,
1988). Razavi-Shirazi (2002) cho ring, NaCl c6 kha
nang lam giam d¢ ding dién cia protein thit tir 0,1
dén 0,2 don vi do su thay thé cia ion Na* & bé mat
protein va giai phong H*, tao diéu kién cho su hinh
thanh lién két hydro ctia polyphosphate.

Vi vay, su lién két giita cac nit mang protein-
protein va gilta protein vdi cac phu gia dong tao gel
trong ché bién s& trd nén chit ché hon, gitp tao cau
triac va kha ning giit nudc cua cha ca diéu hong sau
khi chién dugc tot hon. Tuy nhién, ham lugng mudi
ting dén giéi han nhat dinh thi cac lién két da hinh
thanh t6i da. That vay, khi ty 1¢ mudi bd sung tang
dén 1,5% thi khong nhimng khong tao thém cac lién
két trong mang ludi gel protein ma con co thé xay ra
hién twgng bién tinh gay dong tu protein, pha v& cau
tric gel va 1am san pham giam kha ning giir nudc.
Diéu ndy cling giai thich cho nguyén nhén cua sy
giam d6 am cha cé sau chién & Bang 3. Két qua thu
nhan ciing gop phan chiing t6 tac dong ciia viéc bd
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sung mudi ndng do cao s& thuc day su phan tach va
hoa tan ctia myosin, lam thay d6i thanh phan chat
tan trong nguyén liéu, din dén sy thay d6i d6 am va
lam giam su lién két ctia protein din dén suy giam
cdu tric ciing nhu dic tinh gel cua san pham (Offer
& Knight, 1988). Céc su bién doi d bén gel diénra
thay doi dang ké & mirc bo sung nudc da 5% va 15%.
Nguyén nhan sy thay d6i cac dic tinh nay c6 thé do
sy giam cAu tric gel protein tr két qua cta viéc giam
ndng do protein trong hé gel (Luo et al., 2006), &
mirc bo sung nudc da dén 10% thi dic tinh gel ctia
san phim van dugc duy tri.

Nhin chung, cic két qua trén di ching minh
dugc vai tro ciia mudi trong viéc 1am tang lién két
cua ion Na® va CI" v6i 2 nhom chirc ciia phan tir
protein tao phirc chat giir 4m ciing nhu nude d4 bo
sung (tao d0 4m cho khbi paste) trong ché bién san
pham cha ca diéu hong Nhu vay, chung khong chi
gitip diéu vi ma con lién két vai cau tir protein doi
dao trong thit ca dé tao ra tinh chét gel dac thu cho
san pham cha ca. Két qua ciing cho thay cha duoc
ché bién tir thit ca diéu hong v6i ham luong mudi bd
sung 1,0% va ham luong nudc da bd sung 10% co
dugc cac dac tinh hoa ly cua hé gel ndi bat hon so
v6i cac nong d6 mudi va nong do nudc da
b sung khac.

3.3. Téc dfng cia enzyme TG va thoi gian G
dén kha ning cai thién cAu tric ciia cha
ca diéu hong

Qué trinh tao gel lién quan dén lién két chéo giita

cac chudi myosin dugc xtc tic béi TG noi bao. Cac
phan mg dugc xuc tac boi TG din dén nhimng thay
d6i dang ké vé cac tinh chat 1y hoa cua gel, chang
han nhu nhiing thay d6i vé do nhot, do 6n dinh nhiét
va d6 dan hoi. Yongsawatdigul et al. (2002) da
nghién ctru hoat dong enzyme TG con lai trong nude
rira surimi ca trap, xac nhan rang 44% hoat dong
enzyme TG ban dau van con trong surimi cudi cung
sau qua trinh rira (Seighalani et al., 2017). Tat ca
nhitng diéu nay di cho thay nhu cau bo sung enzyme
TG trong qua trinh hinh thanh gel protein tir cha ca.
Ngoai ra, thoi gian U cling dong vai tré quan trong
trong viéc thuc day hiéu qua cta enzyme nay trong
qué trinh ché bién (Nguyen et al., 2019). Vi vay,
nghién ciru dugce tién hanh khao st ty 1¢ bo sung
enzyme TG (véi hoat luc 40 U/g) va thoi gian u dé
cai thién chat lugng gel cua san phdm cha ca diéu
hong.

Két qua ciia nghién ctru cho thiy ring kha ning
giit nudc ciia san pham cha ca diéu hong chién co su
dao dong tuy vao thoi gian 1 va luong enzyme TG
bd sung, tuy nhién sy khac biét nay 1a khong déng
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ké va co y nghia théng ké&. Vé6i nong do
transglutaminase va thoi gian xtc tac thich hop, cha
cé s€ co dugc kha nang gilt nudc cao va tang cuong
d6 bén gel. Didu nay dugc giai thich bang tac dung
cua enzyme TG gitp gel protein trd nén ciing hon.
Mang ludi gel protein manh hon c6 thé lién quan
dén kha nang giir nudc cua no.
Bing 5. Su thay d6i kha niing gitr nwée va d9 Am
ciia sian phim cha cd diéu hong theo
ndng d9 enzyme TG va thoi gian G

Nong  Thoi
d0 TG gianu WHC (%) Do am (%)
(%) (gid)

0 0 96,58+0,39°  56,49+1,88%
0,3 96,93+0,75*  42,16+0,98¢
0,4 1,5  96,42+0,80° 50,86+3,21b<d
0,5 97,94+1,51°  45,15+3,65%
0,3 95,39+057*  53,32+0,98"
0,4 2 95,46+1,25*  56,33+3,21%®
0,5 97,5740,49°  62,97+3,65°
0,3 96,39+2,13*  47,0444,01¢
0,4 2,5  95,1441,43*  43,84+2,58d
0,5 96,76+3,67°  41,56+2.84°

Cac chir cai khac nhau trong cung mot cot biéu thi sy khdc
biét co y nghia cia cac nghiém thirc khao sat ¢ do tin cdy
95%. 86 liéu duoc trinh by dudi dang gia tri trung binh
+do léch chuan.

Nhu da biét, enzyme TG ciing c¢6 kha nang lam
tang twong tac giita protein véi protein, din dén
giam lién két giita protejn va nude. Do do, kha nang
gilr nude cua gel co thé giam khi sir dung enzyme
TG voi nong d6 cao (Kaewudom et al., 2013). Tuy
nhién, c¢6 thé giai thich nhu sau, do san pham cua
qué trinh nghién ctru dugc 1am hoan toan bang thit
c4 diéu hong fillet nén phan 16n khong c6 su khac
biét vé mat ham lugng protein c6 trong cic mau, mat
khac nghién ciru surimi phan 16n duge lam tir cac
vun ¢4 hodc cic phan khac nhau trén ca nén s& co su
khac biét vé ham lugng protein din dén viéc hinh
thanh céc lién két protein s& ¢ sy chénh léch déng
ké. Tuy nhién & Bang 5 ciing cho thy, co su khac
biét dang ké vé d¢ 4m cuia san pham cha ca khi thay
d6i thoi gian i va ham lugng enzyme TG bo sung.
Qua két qua tir Bang 5 ciing c6 thé thdy mau dugc u
trong 2 gid véi 2 nong d6 enzyme TG 1a 0,4% va
0,5% cho san pham c6 d6 4m cao nhat va khong ¢
su khac biét c6 y nghia thong ké nhung khéac biét
dang ké ddi véi cac nghiém thirc con lai.

Tir Hinh 4 cho thiy dugc mau cha ca dugc u
trong 2 gi' va bo sung nong do enzyme TG ¢ 0,5%
c6 do bén gel tot nhat (1075.95 gr.cm). O thoi gian
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1 va ndng do b sung enzyme TG cuia san pham khac
biét dang ké so véi cac két hop khac. Két qua nay
phu hop véi cong bd ciia Chaijan and Panpipat
(2010) vé tac dong ciia enzyme TG 1én qua trinh
hinh thanh gelatin cua protein cd bac ma
(Rastrelliger brachysoma). Do bén gel cia san
pham ting 1én khi bo sung enzyme TG vao 0,25 U/g
surimi dugc chi ra tir nghién ctu nay. Sy giam do
bén gel ciia san pham khi b6 sung enzyme TG cao
6 thé dugc giai thich 1a do sy hinh thanh qua mirc

Tdp 61, S6 1B (2025): 94-103

céc lién két chéo, 1am giam do bén gel thong qua
viéc can try qua trinh két ty gitta cac phan tir [am
giam qua trinh hinh thanh mang ludi gel
(Jongjareonrak et al., 2006).

S6 ligu trong Hinh 4 cting cho thdy thoi gian 0
¢ anh huong dang ké dén do bén gel cua cha ca
chién dugc ché bién tir c4 diéu hong dong lanh. Viée
tang thoi gian U tr 1,5 gi¢ 1én 2 gio lam tang dang
ké do bén gel ciia san pham.

1200.00 1075.95*
939.58% 921 814 - 963.77°
1000.00 - 1 881.04¢ F 876.63¢
£ 785.00 749941 791.07" e 749,25 +
&6 800.00 £ 1 - .
= = oE B2
oA . -
o 600.00
<Y
=
< 400.00
]
200.00
0.00 L . . . ; o . L
0-0 03-1,5 0,4-1,5 0,5-1,5 0,3-2 04-2 0,52 03-25 04-2,5 0,5-2,5
Transglutaminase, % - Thoi gian, gio

0o0-0 00,3-1,5 0o0.4-1,5 00,5-1,5 00,3-2 00,4-2 @0,5-2 00,3-2.5 00,4-2,5 00,5-2,5

Hinh 4. Biéu d6 thé hién sy dnh huéng ciia enzyme TG va thoi gian @i dén d9 bén gel clia cha ca

Ghi chii: Cdc sai s6 thé hién ¢ d6 thi hinh cét la dg léch chudn (STD) ciia gid tri trung binh

Tuy nhién, néu thoi gian 0 ting 1én dén 2,5 gio,
d6 bén gel ciia san pham s& giam nhanh. Dong thoi,
két qua ciing cho thay rang vi€c tang ty 1¢ enzyme
TG du thira ddn dén sy phéa v& cau triic gel cua san
pham. Nhing két qua nay phu hop véi két qua thu
dugc cua Nguyen et al. (2019) da béo cao cho thay
chu tric gel ciia surimi tir cé 16c. Jiang et al. (2000)
b4o c4o rang cau triic gel ciia surimi tlr ca trap vay
chi (Nemipterus virgatus) va ca minh thai
(Rastrelliger kanagurta) tang 1€n khi enzyme TG
tang 1én dén mot mure nhit dinh va viée tang thém
enzyme TG lam giam cdu tric gel cia san pham
(Seighalani et al., 2017). Tur cac két qua trén, sy két
hop cta thoi gian 4 2 gio va 0,5% enzyme TG
thuong mai (hogc 0,20 U/g surimi) 1a diéu kién thich
hop nhét dé ché bién cha ca tir surimi dong lanh. Véi
su két hop cua hai yéu td nay, cha ca chién lam tir
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surimi cd diéu hdng dong lanh c6 do bén gel t6t nhat
va do am phu hop.

4. KET LUAN

Dic tinh gel c6 vai tro quan trong quyét dinh dén
chat lugng cia cha ca. Két qua cua thi nghiém da
cho thay rang, viéc bo sung 1% mudi NaCl, 10%
nudce da, 0,5% enzyme TG (co hoat tinh 40 U/g) va
U trong vong 2 gi¢ giup cai thién dang ké dac tinh
gel cua cha ca diéu hong chién ciing nhu duy tri 6n
dinh cau tric trong qué trinh bao quan lanh.
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