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ABSTRACT

The conducted research aims to determine the proportion of clown
knifefish and surimi gels from striped catfish as well as the appropriate
concentration of Gac seed aril extract added to fish balls in cold storage
(3+1°C). The results demonstrated that the combination between 60% of
clown knifefish and 40% of striped catfish surimi showed the highest
quality of fish balls. The 9-day shelf life period of the fish ball sample
without Gac seed aril extract was illustrated. In contrast, the properties in
terms of acceptable sensory and microbiological safety of all samples with
extracts could be effectively maintained until 12 days at 3+/°C. Fish ball
with Gac seed aril extract of 1.183 mg/mL exhibited the highest values of
overall acceptability score and gel strength (15.48 and 577 g*cm,
respectively), while the lowest values of Thiobarbituric acid reactive
substances (TBARs) and total viable count of this fish product was shown
(0.138 mg MDA/Kkg and 4.61 log:1oCFU/g, respectively) after twelve-day
cold storage (3+1°C).

TOM TAT

Nghién curu dwoc thuc hién nham xdc dinh ti 1é cd that lat com véi surimi
cd tra va nong dé cao chiét tir mang hat gac thich hop bé sung vao cha cd
trong diéu kién bao qudn lanh (3£1°C). Két qua cho thdy két hop 60% cd
that lat ciing 40% surimi cd tra givp cha cd dat chat lwong cao. Mau khong
bé sung cao chiét mang hat gdc ¢6 thoi han sie dung 9 ngay. Trong khi do,

cde mau chd cd dwoe bé sung cao chiét duy tri chdt lwong cam quan va dat
an toan vi sinh dén 12 ngay tai 3+1°C. San pham ¢6 néng dé cao chiét bé
sung 1,183 mg/mL dat diém cam quan va do bén gel cao nhat (lan luot ld
15,48 diém va 577 g*em), dong thoi cha cd ¢6 chi sé cia sw oxy hoa lipid
(TBARS) va gid tri tong sé vi khudn hiéu khi thap nhat (lan heot la 0,138
mg MDA/kg va 4,61 log10CFUIQ) sau 12 ngay bdo qudn lanh (3+1°C).

1. GIOI THIEU

O thi truong thay san thé gisi hién nay, cha ca
va surimi dugc danh gia 1a mét hang rat tiém nang,
thu hat nhiu sy quan tdm, ddng thoi dang trén da
tang truong dang ké (Anh, 2020; Trung, 2021). C4
that 1at 1a loai c4 cho gié tri kinh té cao, c6 thit ngon,

it xwong, dac biét thit c6 o déo dic biét nén rat dugc
wa chudng dung ché bién mén cha cé that 14t va dugc
xem la dic san (Khanh, 2014). Hiép hoi ché bién va
xuét khau thiy san Viét Nam thong tin vé cha ca va
surimi 14 mat hang xuat khau dugc nguoi tiéu ding
ua chudng, xuat hién trén 39 thi truong trén thé gidi
nhu Han Qudc, Nhat Ban, Trung Qudc, Nga,
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Belarus, Thai Lan... mang lai gia tri kinh té cao
(Trung, 2021). Bén canh da dang héa san pham cha,
bién phap giam gia thanh két hop cai thién gia tri
cam quan va dam bao chét luong san pham phu hop
véi nhu Cau cua ngudi tiéu dung trong nude va qudc
té dang can dwoc quan tim phét trién, nghién ciru.
Bd sung surimi c4 tra vao cha ca voi muc dich cai
thién ciu truc va giam gia thanh san pham duoc xem
la huéng giai quyét van dé nay. Nghién ciu cua
Luyén va ctv. (2016) di nghién ctru cac san pham
mo phong tu surimi. Bén canh d6, Trac va ctv.
(2016) da nghién ciru anh hudng cua cac loai phu
gia tao gel nhu natri tripolyphosphat (STPP), mudi
va sorbitol dén cha ca 16c dong lanh. Tuy nhién, cha
c4 1a thyc phdam d& hong do thit ca thuong chira
nhiéu chat dam va chat béo, c6 thoi han sir dung
trong khoang mét tuan trong diéu kién lanh (Pao va
ctv., 2020a). Hon nita, ham lugng acid béo khong
bao hoa trong cac san pham thuy san thuong cao hon
cac loai san pham dong vat khac. Mic du, thay hai
san co gi tri dinh dudng tét nhung acid béo khong
bdo hoa thuong dé bi oxy hoa hon acid béo bao hoa.
Dé gitr lai gia tri dinh dudng cling nhu chét luong
cam quan cua cac san pham thuy san, qua trinh oxy
hoa lipid trong céc san pham nay can dugc kiém soat
(Lin et al., 2009). Nhiéu nghién ctu cho thay su
dung phu gia t6ng hop va tu nhién giup han ché oxy
hoa lipid va phat trién vi sinh vat (Sallam et al.,
2004) tang thoi gian bao quan thuc pham. Trai gic
thuong duoc dung trong thuc phiam hay duoc liéu,
phan mau do sdm bao quanh hat gic c6 chira ham
lugng carotenoid (dat biét 1a lycopene va f-
carotene) c¢6 hoat tinh chéng oxy hoa cao, a-
tocopherol va cac acid béo, hop chat polyphenol va
flavonoid ciing dwgc tim thdy trong qua gac (Kha et
al., 2013). Nghién ctru hoat tinh chdng oxy hoa cua
cao chiét tir mang hat gic dé bao quan dau ca cua
Dao va ctv. (2020b) chi ra dugc kha nang chdng oxy
hoéa ty nhién cta cao chiét tir mang hat gic ddi voi
chit béo ca bién. Tir co s& trén, nghién ctru dugc
thuc hién nham da dang hoa san pham phyc vu nhu
ciu tiéu dung trong nudc va huéng dén xuat khau,
dong thoi danh gia kha nang Gic ché cua cao chiét
mang hat gac dén qué trinh oxy hoa chit béo va phat
trién vi khuan hiéu khi, nang cao chit lugng cam
guan cha ca.

2. VAT LIEU VA PHUONG PHAP

NGHIEN CUU

2.1. Vatliéu

Surimi c4 tra chuin bi trugc thyc hién theo
phuong phép cia Luyén va ctv. (2010) c6 diéu
chinh, thit ca tra sau xay nhuyén duoc rira ba lan
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bang carbonat natri, acetic acid va mudi an trong
thoi gian 9 phat. Surimi dwgc 1am tir thit c nghién
sau d6 rira phéi tron vai cac loai phu gia (bot mi,
protein ddu nanh, sorbitol, tripolyphosphat natri,
mubi dn); tién hanh trir d6ng surimi tai -20°C dé bao
quan dén khi tién hanh thi nghiém.

Cé that 14t com c6 khdi lugng 400-450 g/con,
dugc nudi & Hau Giang va thu mua tai chg Tan An,
thanh phd Can Tho. Ca dugc bao quan lanh bang
nude da trong thung cach nhiét va van chuyén vé
phong thi nghiém Bo méon Ché bién Thay san, Khoa
Thity san, Truong Pai hoc Can Tho. Sau d6, ca dugc
rira sach tap chét bang nuéc lanh <10°C, xir i loai
bo xuong, ndi tang, dau,... Sau do, thit ca dugc cho
vao tui PE udp da trir lanh trong thung cach nhiét &
nhiét 6 0-3°C cho dén khi tién hanh thi nghiém.

Quy trinh chiét cao tir mang hat gic duoc thuc
hién theo phwong phép cia Pao va ctv. (2020b). Gac
dugc xu ly dung dich ascorbic acid (0,002 kg
ascorbic acid va 2 lit nwdc cat) trong 1 gio, dugc hap
va sdy; tién hanh nghién min va bao quan. Sau do,
b6t min duoc chiét trong ethanol 96%, loc va thu hdi
dung dich. Dich loc qua thiét bi co quay
(Rotavapor® R-300, BUCHI, Switzerland) loai bo
ethanol va thu hdi mau cao chiét. Mau cao chiét thé
hién hiéu qua bao vé hoat tinh chéng oxy hoa véi
gia tri IC50= 0,76 mg/mL va téng ham lwong
phenolic 1a 1,4 mgGAE/g cao chiét.

2.2. Phwong phap nghién ciru

2.2.1. Anh huong cia thanh phan ty 1é phéi trén

thit cd that 1at véi surimi cd tra dén chat
lwong cha ca

Thi nghiém duoc thuc hién nham xac dinh ty 1¢
phdi tron giita thit ca that 1at voi surimi cé tra cho
chat lugng cha tét nhat. Thi nghiém dwoc b tri hoan
toan ngdu nhién véi mot nhan t, 4 nghiém thuc va
3 1an lap lai. Nhan t6 khao sat 1a ty 1& phéi tron giira
thit ca that 1at véi surimi cé tra véi cac ty [€: 50:50,
60:40, 70:30, 100:0 (d6i chimg). Ca that lat sau khi
da dwoc xu li 1dy thit duoc phéi tron véi surimi da
duogc rd dong, khéi paste dugc bd sung gia vi 0,75%
mubi, 1% duong, 0,5% bot ngot, 0,5% tiéu. Khdi
paste duoc tiép tuc quét min trong 10 phut va dinh
hinh dang vién ri cho vao tii mat (<5°C) 60 phut.
Cha c4 dugc hép trong 10 phiit. D6 am, mau sac, kha
nang gitr nuéec (WHC), pH, d6 bén gel, danh gia cam
quan dugc phan tich nham chon ty 1¢ phu hop.

Thanh phan héa hoc cia surimi c4 tra va san
phdm cha c4 dugc xac dinh. Surimi c4 tra va san
phdm cha c4 dugc xay nhuy@n va phén tich cac
thanh phém co ban nhu d6 ém, khoang, protein, lipid;
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tir 46, xac dinh dugc thanh phan dinh dudng ddi vai
surimi va cha ca, ddng thoi 1am co so cho bao quan
tiép theo.
2.2.2. Anh huong cuaty |é cao chiét tir mang hat
gdc dén chat hieong cam quan va thoi gian
bdo quan chd cd

Mau cao chiét tir mang hat gac c6 hiéu qua bao
vé hoat tinh chdng oxy héa vdi gia tri IC50= 0,76
mg/mL (Pao va ctv., 2020b). Bén canh d6, nghién
ctru cua Tinrat et al. (2014) cho thdy Escherichia
coli ATCC 25922 va Pseudomonas aeruginosa
ATCC 27853 bi anh huong nhiéu nhat tai gia tri
MIC 14 3,125mg/ml véi cao chiét tir mang hat gic
dugc chiét trong ethanol. Do d6, nong d6 cao chiét
tir mang hat gac vai cac ndng d6 0,76 mg/mL, 1,183
mg/mL va 3,125 mg/mL duoc lya chon dé b sung.

Thi nghiém dugc thyc hién nhiam chon duoc
ndng do cao chiét mang hat gac t6i uu, thich hop cho
qua trinh bao quan lanh (3£1°C) cha ca. Thi nghiém
dugc b tri hoan toan ngiu nhién, 4 nghiém thirc, 3
1an 13p lai. Nhén t6 duoc khao sat 1a ndng d6 cao
chiét tir mang hat gic véi cac ndng do: 0,76 mg/mL,
1,183 mg/mL, 3,125 mg/mL va mau khong bé sung
cao chiét mang hat gic (d6i ching). Khdi paste ca
phdi tron duoc thyuc hién gidng cac budc duoc dé
cap noi dung trén. Mau cha cé sau khi hap dugc lam
nguoi, bao goi va hat chan khong. San pham duoc
bao quan & nhiét d6 lanh (3+1°C) trong ti mat. Mau
dugc thu vao cac mdc thoi gian (ngay) 0, 3, 6, 9, 12
va cac chi tiéu dugc tién hanh phén tich cing ngay
nhu nhiét d6, d6 bén gel, 4m d6, WHC, mau sic,
danh gia cam quan, pH, chi s cua sy oxy hoa lipid
(TBARS) va tong s6 vi khuan hiéu khi.

2.2.3. Phwong phap phan tich

Thanh phin héa hoc ciia nguyén lidu: Xac
dinh ham luwong 4m bang phwong phap siy, ham
lwgng tro bang phuong phap nung, ham luong béo
tho bang phuong phap Soxhlet, ham lwong dam tho
bang phuwong phap Kjeldahl (AOAC, 2016).

Nhi¢t d¢: Pinh ki thu mAu, nhiét do tm san
pham & mdi nghiém thirc dwoc xac dinh bang cach
sir dung nhiét ké (Ebro, Dtic) do trén 3 vién cha ca
trude khi ldy ra khoi ti mat.

pH: Gia tri pH cta cha ca dugc xac dinh theo
mo ta cta Hultmann et al. (2012). Mau cha ca dugc
xay nhuyén (10 g) va tron déu vési 10 mL KCI
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O,lSM.qMéy do pH (Mettler Tole(}o, USA) duoc su
dung dé ghi nhan gia trj pH cta hon hop.

Do ciu tricc (P9 bén gel): Do bén gel cua tat ca
cac vién cha ca duge do ¢ cing mot vi tri 1a phan
tam san pham. O cac ngay thu mau, d¢ bén gel cha
ca dugc do bang may TA.Xtplus Texture Analyser
(Stable Micro Systems, YL, UK), st dung dau do
P/5S véi thoi gian giit 1a 10 gidy, do xuyén théu 10
mm, toc @6 dau do 1.1 mm/s, lyc tac dung Ién cha la
10 g.

Po mau: Po cuong d6 mau sic bang méay do
mau Colorimeter (PCE-CSM 2, Southampton, UK)
dua vao nguyén ly CIE Lab (L*, a*, b*).

Cong thirc tinh do tring cua mau: P tring = 100
- /(100 — L #)2+a =2 b x2

Tong vi sinh vat hiéu khi (TVC): Tong s6 vi
khuan hiéu khi dugc xac dinh theo phuong phap do
dia (NMKL, 2006).

Panh gia cam quan: Mdi nghiém thuc, sir dung
7 vién cha ca dugc dat trén dia trang dé thyc hién
viéc danh gia cam quan. Hoi dong danh gia cam
quan gdm 7 thanh vién va phuong phap danh gia
duoc thuc hién theo phuwong phap cho diém theo tiéu
chuan Viét Nam (TCVN 3215 — 79). Qué trinh dénh
gi4 cua ting thanh vién duoc dam bao dy du anh
sang va doc lap. Cac chi tiéu danh gid cam quan
dugec mo ta 6 Bang 1.

Kha ning gitr nwéc (WHC): Can 1,5 g mau xay
nhuyén cho vao 6ng ly tim 15 mL c6 chira bo phan
loc va ly tAm & 4°C trong 10 phit véi luc ly tim 1700
vong/phut. Khéi lugng nuéc mat di trong qua trinh
ly tdm phan anh kha ning gitr nudc caa san pham
(Ofstad et al., 1993).

WHC(%) =100%- [(Khéi lugng mau(g)-khdi
lugng nudc mat di(g))/ khoi lugng mau(g)]*100%

Chi s6 Thiobarbituric acid reactive subtances
(TBARs): Chi s6 TBARs dugc xac dinh bing
phuong phap so mau quang phé theo phuong phap
dugc mo ta boi Raharjo et al. (1992). Thuc hién viéc
phan tich mau bang cach hiit 2 mL dung dich mau
da duoc loc va 2 mL TBA 5% dem di vortex roi dun
& 94°C trong 5 phut. Sau d6, lam nguoi bang nudc
lanh va so mau quang phd & budc song 530 nm. Ham
lwong TBARs dugc tinh dya vao dudng chuan TEP.
M3i nghiém thie dugc lap lai 3 1an.
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Bang 1. M ta cam quan san pham theo TCVN 3215-79

Chi tidu Diém

Mo ta

Mau sac

Mau trang nga rat dic trung

Mau tring nga kha dic trung

Mau tring nga, hoi vang it dic trung
Mau vang nhat kém déc trung

Mau vang nau kém dic trung

Mui

Mui thom rat dic trung
Mui thom khé déc trung
Mui thom it dac trung
Mui hoi tanh
Xuét hién mui la

Vi man ngot rat hai hoa

Vi mén ngot kha hai hoa

Vi it hai hoa, hoi mén hoac hoi ngot

Vi khong hai hoa, qua man hodc qua ngot
Xuét hién vi la

QRPN WSOAOERPNODNSCIERENORSO

Cha cé déo dai, dan hoi - gion rat tot va do udn lat khi gap doi

khong xuét hién vét nut

Cha ca déo dai, dan hoi - gion kha tot va do udn lat khi gap doi

khong xuét hién vét nirt

Céu trtc

Cha c4 it déo dai, dan hoi - gion kém hon va d¢ udn 14t khi gap doi
gay nhung hai manh van con dinh vao nhau

2 Cha c4 khong déo dai, dan hdi- gion kém va d6 udn lat khi gap doi
bi gy thanh hai manh khi gap doi

1 Cha c4 khong déo dai, dan hdi- gion rat kém va d6 udn lat khi gap
d6i bi gy hodc nit ngay khi cit

2.3. Phwong phap xir Iy s6 ligu

Céc s6 liéu cua thi nghiém duoc tinh trung binh
va do léch chuan bang phan mém Microsoft Excel
2010. Su khac biét cua cac yéu t gitta cac nghiém
thirc dwoc kiém dinh bing ANOVA, phép thir Tukey
(p<0,05) va str dung chuong trinh Minitab 16.0.

3. KET QUA VA THAO LUAN

3.1. Anh hwéng ciia thanh phan ty 1& phdi
tron thit ca that lat véi surimi ca tra dén
chat lwgng cha ca

Ty 18 phéi tron ca that 1at va surimi cé tra 1a yéu
t6 quan trong tac dong dén kha ning hinh thanh gel
va mui vi thom ngon cta san phiam. Thi nghiém
duoc tién hanh véi cac ty 1& ca that 14t va surimi ca
tra (w/w) lan luot 14 100:0, 70:30, 60:40, 50:50. Két
qua phan tich héa 1y va diém cam quan dugc thé hién
o Bang 2.

Tir két qua thi nghiém, khi giam ty 1 surimi tir
50% xudng 0% trong san pham cha thi cu tric (d6
bén gel) tang tir 409 g*cm dén 489 g*cm. Mau c6 ty
1& phdi tron 60:40 cho két qua do bén gel 1a tot

273

(465,35 g*cm) va khong khac biét véi mau 70:30 va
mau khong b sung surimi, dong thoi khac biét co ¥
nghia théng ké (p < 0,05) v6i mau c6 lwong surimi
cao nhat 50:50. D¢ bén gel giam khi tang ty 1& phdi
tron véi surimi c6 kha nang 1a do anh huang boi chat
luong gel hinh thanh gitra khi paste thit c4 that lat
va surimi ca tra. Diéu nay c6 thé dugc giai thich do
lién quan dén sy chénh 1éch giita ham lugng actin va
myosin trong thit ca that lat va surimi (Sun &
Holley, 2011). Theo nghién ctru nay, két qua phan
tich d6 4m surimi va do 4m cta thit c4 that lat tuoi
lan luot 14 75,1% va 78,5%, nén d 4m ciia mau ddi
chimg (khong b6 sung surimi) cao hon cac mau c6
phdi tron surimi va khac bi€t co y nghia thong ké (p
<0,05). Tuy nhién, d6 4m gitta cac mau c6 bd sung
surimi khong khéac biét c6 ¥ nghia thong ké (p >
0,05). Cac san pham mo6 phong va cac san pham ché
bién tir surimi can phai dat am d¢ dao dong trong
khoang 70% (Luyén va ctv., 2010), mau 60:40 (4m
76,62%) cb &6 am thap nhat va gan voi gia tri 70%.
Gia tri pH ctia mau khong bo sung surimi cao hon
mau cha ca co surimi duoc giai thich dwa vao su
khéc biét vé thanh phan nguyén liéu cha.
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Bang 2. Két qua céu tric (4 bén gel), dd am, pH, diém TBCTL cia cha ca

Ty 1€ ca Cau truc .2 ~ R

that lat: surimi Do bén gel) (g*Cm) biém TBCTL by am (%) PH
100:0 489,36+11,65? 17,05+0,67° 78,500,302 6,780,022
70:30 478,80+12,23? 17,88+2,77% 77,2040,29° 6,71+0,03°
60:40 465,35+15,622 18,840,802 76,62+0,68° 6,69+0,02°
50:50 409,16+13,77° 16,54+1,77° 76,23+0,57° 6,68+0,02°

Ghi chii: S6 li¢u thong ké duge mo ta dwdi dang trung binh + dg |éch chuan. Nhiing chit cdi (a, b, c) khdc nhau trong
cung mot cét biéu thi su khdc biét c6 y nghia thong ké (p < 0,05). TBCTL: trung binh cé trong luwong.

S6 liéu do mau ¢ Bang 3 cho thay khi b6 sung
ham luong surimi cang nhiéu mau san pham c6 do
trang va do 'sang (chi so L* I6n) tang va khac biét c6
¥ nghia thdng ké véi miu khong bd sung surlml
Diéu nay dwoc giai thich do surimi Ia chit nén
protein c6 d6 tring sang cao nhd vao cong doan rira
c4. Mau 50:50 ¢6 do tring sang cao nhit va khac biét
¢6 ¥ nghia. Tuy nhién, co thit c4 vé& cam quan c6 do
duc nhét dinh, do d6 ty 18 60:40 va 70:30 cho két
qua tring sang pht hop vé6i san pham cha.

Dic trung ciia surimi va san phim mo phong tir
surimi thuong so hitu d6 dan hoi - gion rat tét khi
nhai. Khi tién hanh d4anh gia cam quan cho thay mau
60:40 co diém cam quan tot nhat (18,84), dat loai tot
va khac biét c¢6 ¥ nghia thong ké vdi cac mau con lai
do mau c6 do déo - dan hdi - gion cao, vi hai hoa
gitra ca that lat va surimi, c6 mui thom dac trung cua
cé that lat trong san pham.

V6i muc tiéu da dang hoa, tan dung ngudn
nguyén liéu, san pham c4 thom ngon dic trung theo
khau vi nguoi Viét Nam va giam gia thanh, cha ca
that lat nén can thém tbi da lugng surimi. Mau c6 ty

1€ 50:50 c6 ham lugng surimi qué cao giam mui
thom dic trung ctia san pham, mau 70:30 khéc biét
khong co6 ¥ nghia thong ké vé dic tinh 1y héa va cam
guan so v6i mau 60:40. Vi vay, mau co ti 1& phdi
tron 60% ca that 1at va 40% surimi ca tra dugc chon
cho thi nghiém tiép theo do mau dat ciu triic, mau
sic va gia tri cam quan t6t, dong thoi dap g dugc
yéu cau giam gia thanh cha ca.

Thanh phan hoa hoc ca that lat theo nghién ctu
cia Pao va ctv. (2020b) chi tiéu do am chiém
79,1%, protein dat 18,6%, lipid chiém 1,19% va
khoang 14 1,03%. Theo nghién ctru nay, d6 4m cua
surimi va cha ca 1an luot 1a 75,1 va 73,6%, protein
thé 1a 18,5 va 20,1 %, lipid tho 1a 1,36 va 2,92%,
khoang 14 2,1 va 2,68%. Sy gia tang vé thanh phan
protein, lipid va khoang vé6i cha co thé duoc gia
thich do su mét nudc trong qua trinh ché bién cha ca
do cong doan phdi tron phu gia va hip so bo. Véi sb
liéu v& thanh phan hoa hoc c6 thé khing dinh cha ca
ché bién tir ca that 14t va surimi c6 gia tri dinh dudng
cao.

Bang 3. Anh hwdng ty 18 surimi phdi tron dén mau sic cha ca that lat

Ty 18 ca that lat: surimi L* a* b* Do triing
100:0 67,75+0,28¢ 1,760,012 7,800,052 67,16+0,15¢
70:30 69.00+0,12° 0,530,03° 6,34+0,02" 68,12+0,16P
60:40 69,48+0,42% 0,32+0,67% 5,8120,09" 68,61:0,20P
50:50 70,21+0,68? 0,13+0,14¢ 7,44+0,10P 69,85+0,06°

Ghi chii: 86 ligu thong ké duge mé ta dudi dang trung binh + dg \éch chudn (n=3). Nhiing ché cdi (a, b, ¢) khdc nhau
trong cung mot cot biéu thi sy khdc biét co y nghia thong ké (p < 0,05).

3.2. Anh huéng ciia ty 1¢ cao chiét tir mang
hat gac dén chat lwgng cim quan va thoi
gian bao quan cha ca

Ba nong d¢ cao chiét mang hat gac 0,76 mg/mL,
1,183 mg/mL, 3,125 mg/mL duorf: b6 sung vao cha
c4. Mau dugc thu tai nam thoi diém 1a ngay 0, 3, 6,
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9,12.S4 lieu Ehén tich cua cha ca cg') cao chiét dugc
so sanh v&i mau cha khong cao chiét.
3.2.1. Nhiét dé va pH

Két qua do pH trong thoi gian bao quan duoc
trinh bay & Bang 4.
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Béng 4. Gia tri pH cia cha ca trong qua trinh bao quan lanh

Nong dd cao chiét gic Thaoi gian bao quan (ngay)

(mg/mL) 0 3 6 9 12
Dbi chimg 6,68+0.0332 6,70+0,020% 6,72+0,0292 6,75+0,0162 6,77+0,0602
0,76 6,55+0,004° 6,60+0,004° 6,60+0,012° 6,64+0,045° 6,66+0,020°
1,183 6,35+0,016° 6,5240,002° 6,61+0,0,02° 6,6240,024° 6,65+0,029°
3,125 6,54+0,025° 6,60+0,016° 6,65+0,004° 6,64+0,023° 6,69+0,004°

Ghi chii: S6 liéu dwoc mé ta dudi qlang trung binh + d¢ léch chudn. Nhiing chi cdi (a,b,c) khdc nhau trong cuing mét cot
biéu thi su khdc biét ¢ y nghia thong ké (p<0,05).

Nhiét do tam ctia vién cha ca trong sudt qua trinh 3.2.2. Bg am
bao quan lanh trong ta mat dao déng tur 2,1-3,3°C,
khac biét khong c6 ¥ nghia thong ké trong subt thoi
gian bao quan. Nhu vay, mau thi nghiém luon duoc
duy tri trong diéu kién lanh dam bao yéu cau cia thi
nghiém. Nhiét d6 bao quan thap giup toc do cac
phan tmg sinh hoa xay ra cham, dong thoi tri hodn
hoat dong vi sinh vat va enzyme gitp kéo dai thoi
gian bao quan (Quang, 2005). Nhin chung, gia tri pH
cua tat ca cac nghiém thirc ¢6 xu hudng ting dan
trong Suot 12 ngay bao quan. Nguyén nhan la do sy
phat trién cia vi khuan gay hu hong dan dén sy hinh
thanh cac hop chat bazo bay hoi nhu NH; (Ruiz-
Capillas & Moral, 2001). Gia tri pH do duoc &
nghiém thiic cha ca phdi tron véi cao chiét gac thap
hon mau cha khéng bd sung (p < 0,05). Mang hat
gac dugc xur 1y ascorbic acid trong qua trinh chuan
bi, diéu nay Iy giai mau cha bo sung cao chiét c6 pH

Do am cua cha ca trong bao quan lanh (3£1°C)
duoc trinh bay & Bang 5. Trong qua trinh bao quan,
d6 am cua cha ca déu giam dan theo thoi gian bao
quan. Két qua nay thé hién sy mit nu6c trong qua
trinh bao quan. Sau 3 ngay bao quan, d6 4m cua cha
ca & ca bdn nghiém thirc khong khac biét ¢6 y nghia
thdng ké. Tuy nhién tir ngay 6, d6 am cua cha ca &
nghiém thire d6i chig va bo sung ndng do cao chiét
thip nhét cho thiy khac biét c6 y nghia thdng ké so
véi hai mau cha cé c6 cao chiét phdi tron tai hai nong
d6 cao nhat (p < 0,05). Xu hudng giam d6 am c6 thé
1a do trong qua trinh bao quan lugng nudc ty do da
thoat ra cing vdi Sy tw phéan giai va bién tinh cua
protein co lam cho co thit ca trd nén long Iéo
(Tsuchiya et al., 1992). Bén canh d6, qua trinh oxy
hoéa lipid hinh thanh cac goc tu do, cic gbc ndy s&
duoc chuyén toi cac amino acid va cac protein lam

thap hon. mét kha nang giit nuéc (Undeland & Lingnert,
1999).

Bang 5. Sw thay dbi d Am (%) ciia cha ca theo thoi gian bao quan lanh

Nong d cao chiét gac (mg/mL) 0 3 6 9 12
Déi chung 73,4440,65% 72,58+0,78% 72,27+0,37°  71,91+0,28" 71,09+0,87°
0,76 73,2540,92% 72,63+1,30% 72,55+0,38°  71,63+1,02° 71,12+1,12%
1,183 74,11+1,33% 73,91+0,37% 73,26+0,34%  72,71+0,26% 71,56+0,20%
3,125 74,35+0,85% 73,32+0,68% 73,04+0,13*  72,88+0,45% 72,35+0,612

Ghi chii: S6 ligu dwge mé ta duwdi (jang trung binh £ d¢ léch chuan. Nhiing chiz cdi (a,b,c) khdc nhau trong ciing mgt cét
biéu thi sy khdc biét c6 y nghia thong ké (p < 0,05).

¢6 xu hudng giam cham hon so véi mau khong co
cao chiét. Sy 6n dinh nay 1a do cac hop chat phenolic
trong cao chiét c6 kha nang lién két chat ché véi
protein, gop phan tao mang ludi lién két gel chat chg
va bao vé mang ludi gel han ché su tin cong cua vi
sinh vat (Vaithiyanathan et al., 2011) va kim ham
hoat dong enzyme, dac biét 1a enzyme collagenase
(Benjakul et al., 1997). Sy bién tinh protein trong
qué trinh oxy hoa lipid (Bak et al.,1999) dién ra sé
tao ra cac goc tu do, cac goc nay s€ dugc Chuyen toi
cac amino acid va cic protein nén lam bién tinh
protein, lam mat kha ning giit nuéc va lam thay doi
c4u trac trong co thit (Undeland & Lingnert, 1999).

3.2.3. Cdu tric

Két qua do cdu triic ctia cha ca trong thoi gian
bao quan lanh duogc trinh bay ¢ Bang 6.

Do bén gel cia miu d6i chimg va mau cha ca
dugc b sung cao chiét co khuynh huéng giam sau
thoi gian bao quan. Cha ca dugc bd sung nong do
cao chiét cang cao thé hién su giam nhe do bén gel.
Diéu nay c6 thé dugc giai thich boi sy hinh thanh
mang ludi gel gitra thit ca, cac nguyén li¢u khac va
cao chiét gac trong qua trinh ph0| tron (quét). Nhin
téng quan, mau bo sung cao chiét tir mang hat gic

275



Tap chi Khoa hoc Trirong Pai hoc Cdn Tho Tap 58, Sé 2B (2022): 270-281

Bang 6. P9 bén gel (g*cm) ciaa san pham cha ca trong qua trinh bao quan lanh

Nong d cao chiét gic Thoi gian bdo quan (ngay)

(mg/mL) 0 3 6 9 12

Doi ching 674+24,30% 634+11,94° 606+10,712 591+12,97° 498+53,00°
0,76 684+16,192668+13,34%  627+14,26% 625+13,21% 612+20,10?
1,183 642+15,99° 611+24,50° 595+44,7% 584+16,232 577+12,322
3,125 579+12,24° 550+17,60° 522+10,71° 498+19,2* 487+10,16°

Ghi chu: Sé lidu dwoc moé ta dudi dang trung binh + do Iéch chuan, n =3. Nhaiing chiz cdi (a,b,c) khdc nhau trong cing
mgt cgt biéu thi su khdac biét cé y nghia thong ké (p < 0,05).

3.2.4. Kha ndng giit meéc (WHC) ¢4 bi mat nuéc trong thoi gian bao quan. Su thay aoi
WHC c6 thé do hoat dong cta enzyme ndi tai, lién
Kha nang giit nuéc (WHC) cua cha cd dugc trinh két cua co thit giam va su phan giai protein (Olsson
bay ¢ Bang 7. Ket qua cho thay WHC cua céac et al., 2003). Ngoai ra, qua trinh oxy hoa lipid dan
nghiém thirc dao dong tir 96,84 — 99,5% va c6 xu dén protein lam mat kha nang giit nuéc (Undeland
hudng tang theo thoi gian bao quan. Do céng thuc & Lingnert, 1999). Khong c6 sy khac biet WHC &
st dung tinh toan trong nghién ctru la 100 trir’di ty cac nghiém thirc. Nhu vay, cao chiét tir mang hat
1€ lwong nudce con lai trong nguyén liéu nén so li¢u gic khong thé hién rd sy anh huéng dén kha ning
WHC ting theo thoi gian bdo quan nghia la luong giit nudc cua san pham cha ca trong thoi gian bao
nudc mat di trong nguyén liéu ngay cang nhiéu. Chi quan lanh.

s6 WHC tang dan tai cac nghiém thirc 1a do mau cha

Bang 7. Sw thay ddi kha ning giir nwéc theo thoi gian bao quan lanh

Nong dd cao chiét gic Thoi gian bdo quéin (ngay)

(mg/mL) 0 3 6 9 12
Dbi chimg 97,250,528 98,59+0,32% 98,59+0,36% 98,70+0,03% 99,18+0,662
0,76 98,28+0,41% 98,33+0,35% 98,48+0,06® 98,73+0,04% 98,92+0,122
1,183 97,03+0,24* 97,77+0,48% 97,95+0,57* 98,34+0,35% 98,49+0,282
3,125 96,84+0,98% 98,32+0,44% 98,56+0,33% 98,74+0,24% 98,91+0,232

Gh}' chii: 86 ligu dwgc mé ta dudi (jang trung binh £ d¢ léch chuan. Nhiing chiz cdi (a,b,c) khdc nhau trong cuing mgt cét
bieu thj su khdc biét c6 y nghia thong ké (p < 0,05).

3.2.5. Chi sé Thiobarbituric acid reactive (MDA) va céc aldehyde khéc. Su thay doi cua chi
substances (TBARs) so TBARs trong cha ca dugc trinh bay ¢ Bang 8.

Chi s6 TBARS 1a mot chi s cua sy oxy hoa lipid
nho vao xac dinh ham lugng malondialdehyde

Bang 8. Sw thay ddi chi s6 TBARs (mg MDA/kg) ciia cha cé trong qua trinh bao quan lanh

Nong d cao chiét gic Thoi gian bdo quan (ngay)

(mg/mL) 0 3 6 9 12
Dbi chimg 0,190+0,0172 0,242+0,020% 0,331+0,0382 0,277+0,0362 0,245+0,0312
0,76 0,201£0,012% 0,220+0,03120,257+0,0262°0,230+0,016% 0,185+0,0232%
1,183mg/mL 0,203+0,0112 0,214+0,0082 0,235+0,030° 0,21140,010° 0,138+0,024°
3,125mg/mL 0,208+0,0072 0,216+0,0122 0,240+0,015° 0,219+0,017° 0,125+0,023°

Ghi chi: S6 liéu dwoc mé ta dudi (jgng trung binh £ d¢ léch chudn. Nhiing chi cdi (a,b,c) khdic nhau trong cting mét cot
biéu thi sy khdc biét c6 y nghia thong ké (p < 0,05).

ung xay ra (Semb, 2012). Lipid cua dong vat thay
san chtra nhiéu céc acid béo khong bio hoa nén rét
dé bi oxy hoa véi cac yéu t6 moi truong nhu oxy,
anh sang, nhiét do (Lee & Lip, 2003). Chi s TBARs
trong qua trinh bao quan lanh (3+1°C) trong khoang
0,190-0,331 mg MDA/kg. Nhin chung, két qua nay

Két qua phan tich cho thay chi s6 TBARs ting
dan tir ngay 0 dén ngay 6 sau d6 giam dan dén ngay
12. Su bién dong cua chi sé TBARs trong 12 ngay
bao quan lanh do cic hydroperoxide khong duoc
phan hay hoan toan thanh cac san phiam thir cip ma
t6n tai & dang khong tan trong mau lam can trg phan
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thap hon giéi han chap nhan cua chi s6 TBARs trong & Patir, 2013). Tong s6 vi khuan hiéu khi cua cha
cha ca (<5 mg MDA/kg) theo nghién ciru cua Guran c4 trong sudt qua trinh bao quan lanh (3£1°C) dugc
et al. (2015). Bac biét tir ngay thu mau thir 6, chi s6 trinh bay ¢ Bang 9.

TBARSs ciia mau bé sung cao chiét tir mang gic nong
d6 1,183mg/mL va ndng d6 3,125 mg/mL thap hon
¥ nghia so v6i mau dbi ching (p < 0,05). Tuy nhién,
Vi cha ca ¢6 cao chiét ndng do thap nhat khong thé
hién duoc su khac biét véi mau khong bo sung cao
chiét. Nhin chung, nong d6 1,183 mg/kg va 3,125
mg/kg déu thé hién kha ning chdng oxy hoa tét
tuong dong nhau trong cha ca tir dé ca tra. Két qua
nay thap hon khao sat cua Guran et al. (2015) va Bao
va ctv. (2020a).

Két qua phan tich tong s6 vi khuan hiéu khi cia
vién cha c4 ¢ tit ca cac nghiém thic déu co xu
huong tang theo thoi gian 12 ngay bao quan, dao
dong trong khoang 2,51 dén 5,56 10g10CFU/g. Nhu
vay, ngoai trir mau cha khong b sung, cac mau co
b6 sung cao chiét nam trong gidi han cho phép 1a 5
log10CFU/g ddi voi san pham thuy san theo Quyét
dinh s0 46/2007/QD-BYT (2007). Trngay thir 3, ba
nghiém thirc c6 bo sung cao chiét tir mang hat gac
¢6 chi s6 TVC ludn thap hon khac biét ¢6 y nghia

3.2.6. Tong so vi khuan hieu khi théng ké so véi nghi¢m thirc dbi chimg. Do do, viéc
Téng s6 vi khuan hiéu khi (TVC) duoc si dung sir dung cao chict tir mang hat gac da thé hién rd kha
nhu mot chi sé chap nhan di véi cac san pham thay nang uc ché vi khuan hiéu khi trong sudt thoi gian
san do anh huong ciia vi khuan gay hu hong (Coban bao quan lanh.
Bang 9. Su thay ddi tong sb vi khuan hiéu khi (log1oCFU/g) cia cha c4 trong qua trinh bao quan lanh
Nong d cao chiét gic Thoi gian bdo quéin (ngay)
(mg/mL) 0 3 6 9 12
Dbi ching 2,5840,006% 3,25+0,04%  3,95+0,03% 4,48+0,09° 5,56+0,032
0,76 2,56+0,0072 2,88+0,14° 3,32+0,02° 3,69+0,08° 4,75+0,04°
1,183 2,51+0,0022 2,76+0,04°  2,86+0,05¢ 3,58+0,03> 4,61+0,03"
3,125 2,57+0,059% 2,67+0,83Y  2,70+0,05¢ 3,40+0,04° 4,45+0,03¢

Ghi chii: S6 ligu dwge mé ta dudi Cjc_mg trung binh + d¢ léch chudn. Nhitng chiF cdi (a,b,c) khdc nhau trong cing mét cét
biéu thj sy khdc biét ¢ y nghia thong ké (p < 0,05).

bo sung vao cha ca. Mot s6 loai cao chiét khac ciing
cho kha ning bao quan tuong tw, nhu két qua bao
céo cua Abdollahzadeh et al. (2014) khi ting nong
do dich chiét tir 1a thyme tir 0,4 dén 1,2% (v/w) da
cho hiéu qua t6t hon vé& ngan chan su phat trién cua
Listeria monocytogenes trong qua trinh bao quan
lanh surimi hay nghién ctu cua Erkan et al. (2008)
ding cao chiét hwong thao 1am chit bao quan tu
nhién. Ddng thoi, két qua thi nghiém nay phu hop
v6i két qua nghién ctiu cua Alkhafaji et al. (2019)
vé hiéu qua khang khuan tir mang hat gac.

Céc sb liéu thu dugc cho thay, trong ba mau cé
bd sung cao chiét gac, khi ddi chiéu véi nong do cao
chiét gac thap nhat thi ndng d6 3,125 mg/mL wc ché
vi khuan tét hon ¢ ¥ nghia thong keé, trong khi d6
nong do 1,183 mg/mL khéc biét khong co ¥ nghia
thong ké vé sy kiém ham phat trién vi khuan. So
sanh vé6i néng do 3,125 mg/mL, nong do 1,183
mg/mL thé hién khac biét khong c6 y nghia thong
ké vé tic ché phat trién caa vi khuan hiéu khi. Trong
khi d6, ndng dé cao chiét gac thip nhét cho thiy sy
kém hiéu qua vé kiém ham sy phat trién vi khuan so

Vv6i nong do cao nhat. Bén canh hiéu qua ngan ngtra 8.2.7. Chi'so mau sac cha ca

su oxy hoa lipid, cac mau bo sung cao chiét cling Chi sé mau sic cua cha ca that 14t phdi tron
cho higu qua khang khuar) tot, mat s6 visinh vt th_ap surimi cé tra theo thoi gian bao quan dugc thé hién
hon mau do6i chiing va giam khi tang ti I¢ cao chiet qua Bang 10.
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Bang 10. Chi s6 mau ciia san pham theo thoi gian bao quan

Tap 58, S6 2B (2022): 270-281

Thoi gian bao

. X Nghiém thic L* a* b* Pj tring
quén (ngay)

Déi chimg 67,410,462 0,55+0,13° 6,22+0,32° 66,82+0,422

0 0,76 mg/mL 66,59 +0,31% 1,77+0,36 9,33+0,61° 65,2640,38%

1,183 mg/mL 66,29+0,68% 2,09+0,322 9,41+1,49° 64,92+1,02°

3,125 mg/mL 65,36+0,46° 2,72+0,272 14,47+0,602 62,54+0,62°¢

Déi ching 66,760,232 0,52+0,13¢ 6,46+0,36° 66,94+2,882

3 0,76 mg/mL 66,31+0,182 1,74+0,40° 9,53+0,88" 66,14+0,36°

1,183 mg/mL 65,40 +0,05" 2,27+0,47% 10,11+0,54° 63,88+0,12¢

3,125 mg/mL 65,28+0,21° 2,97+0,472 14,47+1,422 62,04 +0,29¢

Doi ching 66,300,042 0,84+0,28" 6,93+0,45¢ 65,68+0,102

6 0,76 mg/mL 65,40+0,10° 1,65+0,252 9,07+1,88% 64,06+0,60°

1,183 mg/mL 64,56 +0,05° 2,14+0,03% 10,28+0,29° 62,67+0,11¢

3,125 mg/mL 64,18+0,38° 2,55+0,66° 14,47+1,422 61,65+0,81¢

Déi chimg 65,461,312 0,70+0,15° 6,93+0,45¢ 65,68+0,102

9 0,76 mg/mL 64,63 +0,28% 1,90+0,37° 9,71+1,69° 63,25+0,63%

1,183 mg/mL 64,1620,18% 2,52+0,17% 10,38+0,71° 62,60+0.06°

3,125 mg/mL 63.13 £0,34° 2,810,352 14,770,762 60,16+0,01°

Déi chimg 64,12 0,952 1,03+0,69° 7,33+0,18¢ 63,23+0,892

12 0,76 mg/mL 63,94+0,76° 1,65+0,252 8,19+0,57P 62,21+0,96?

1,183 mg/mL 63,29+0,24% 2,210,242 11,18+0,732° 61,560,492

3,125 mg/mL 61,92+0.29° 3,360,642 15,53+0,162 58,7440,20°

Ghi chii: 86 liéu dirge mé ta duwdi dang trung binh + d¢ léch chudn. Nhing chir cdi (a,b,c) khdc nhau trong ciing mgt cét

biéu th su khdc biét cé y nghia théng ké (p < 0,05).

Nhin chung, mau tring sang vién cha ca giam
dan theo thoi gian bao quan, ddng thoi ndng do cao
chiét b6 sung cang cao dan dén mau cha ca cang dam
t6i. Phan sir dung 1am thuc phdm hay duoc liéu cua
trai gic 1a phan mang c6 mau cam dé sam bao quanh
hat gac (Kha et al., 2013) dan dén cao chiét tir mang
hat gic c6 mau cam d6 sam. Vi vay, khi cho cao
chiét véi ndng d6 cao nhat 3,125 mg/mL lam cho d6
sang (chi s6 L*) giam tur 67,41 (mﬁu dbi chtng)
Xuong 65,56 khac bi€t c6 y nghia thong ké (p<0,05)
tai ngdy 0. Trong khi do, do trang cua mau 1,183
mg/mL khac biét véi mau di chiing, mic du vay do
sang gitra hai mau khong khac biét. Bén canh d6, do
mau cam d6 cia cao chiét mang hat gac nén chi sd
a* va b* tang lan luot 1 0,55 dén 2,72 va 6,22 1én
14,77 véi cha ca khong va dugc bd sung ndng do

cao chiét cao nhat. Nghién ctru huéng dén san pham
cha ca that lat c6 ddc trung mau sang tring nga, do
d6 méau dugc chon téi wu theo danh gia 1a ndng do
1,183 mg/mL. Két qua nay phu hop véi chi s6 cam
quan vé mau sic (trinh bay & noi dung sau). Thay
d6i mau sic cua cic mau la do phan st dung lam
thuc pham hay dugc liéu cua trai gac 1a phan mang
¢6 mau cam doé sim bao quanh hat gic (Kha et al.,
2013).

3.2.8. Danh gid cam quan

Panh gia cam quan la mdt phuong phap quan
trong dé xac dinh va danh gia mirc d6 chip nhan cua
nguoi ti€u dung dol véi thuc pham théng qua cac chi
tiéu vé mat mau sic, mui vi, ciu trac (Mohamed et
al., 2011).

Béng 11. Gia tri cam quan (diém trung binh c6 trong lweng) cia san phidm cha ca that lat trong qua

trinh bao quan lanh

Nong do cao chiét gac

Thaoi gian bdo quin (ngay)

(mg/mL) 0 3 6 9 12
D6i ching 18,80+0,49% 16,53+0,60° 14,86+0,31° 12,76+0,54° 10,61+0,39°
0,76 18,57+0,59% 17,64+0,64% 16,56+0,63* 16,24+0,61% 15,02+0,85%
1,183 18,92+0,30% 18,13+0,45% 17,01+0,76% 16,45+0,79% 15,48+0,852
3,125 18.23+0,44* 17,11+0,35* 16,02+0,67% 16,33+0,62213,91+0,830°

Ghi chii: 86 liéu dwoc mé ta dudi dang trung binh + d¢ léch chudn, n =3. Nhaiing chi cdi (a,b,¢) khdc nhau trong cung

Mgt cét biéu thi sw khdc biét cé y nghia thong ké (p < 0,05).
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Sy thay doi vé gia tri cam quan cia san pham cha
cé that lat trong qua trinh bao quan lanh dugc trinh
bay ¢ Bang 11. Két qua cho thay khi thoi gian bao
quan tang, chit luong cam quan cha ca ¢ 4 nghiém
thirc déu theo xu huéng giam. Tai thoi diém bat dau
ldy mau, gia tri cam quan ctia 4 nghiém thirc khac
biét khong c6 ¥ nghia thdng ké. Piéu nay ciing cho
thay quan sat bang mat ciia cac thanh vién danh gia
chap nhin mau sic cha ca khi b6 sung cao chiét va
khong nhan dién khac biét. Cac nghiém thic bod
sung cao chiét co diém TBCTL vé cam quan tét hon
mau doi chang tir thoi diém lay mau ngay 3 tro vé
sau. Liic nay, mau ddi chimg c¢6 mui hoi tanh, it dac
trung ctia cha ca that lat, mau sic ciia vién cha ca co
bién d6i, vi giam rd rét, do bén gel giam. Mau b
sung cao chiét gac 0,76 mg/mL sau 12 ngay bao
quan mic di mau sac tring sang dep nhung do bén
gel it san chic, khong dinh nhét. Mau c6 cao chiét
1,183 mg/mL trong 12 ngay bao quan mac du mau
sac toi mau hon so véi mau nong do thap nhat nhung
d6 bén gel sin chic, min, khong dinh nhét. Do d6,
diém TBCTL cua mau bd sung cao chiét tir mang
hat gac nong d6 1,183 mg/mL cao nhét va khac biét
¢6 ¥ nghia thong ké (p < 0,05). Mau bd sung nong
d6 cao chiét cao nhat 3,125 mg/mL c¢6 mau sdm, mui
nong cao gic, dac biét sau 12 ngay bao quan mau
cha ca nay thé hién sy khac biét c6 y nghia thong ké
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vé g1a tri do bén gel (Cau trac mém) va diém TBCTL
S0 VGi mau ¢o cao chiét 1,183 mg/mL (p < 0,05).

4. KET LUAN
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