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ABSTRACT

The study was conducted to evaluate the effect of gluten, soy protein and
rosemary (Rosmarinus officinalis) extract on the quality of fish balls from
striped catfish (Pangasianodon hypophthalmus) flesh trimmings. There
were two main study contents: (1) The effects of adding gluten and soy
protein on the quality of fish balls and (2) The assessment of the effect of
different concentrations of rosemary extract on properties of fish balls
from catfish by-product during chilled storage (3+1°C). The results
showed that the combination of 0.25% gluten and 0.25% soy protein for
fish balls could enhance gel strength, and have more elasticity as well as
better sensory properties. Fish balls with supplement of the high
concentration of 156 and 71.5 mg/kg of rosemary extract exhibited the
food safety through 9 days of preservation at chilled temperatures
(3£1°C). In contrast, the sample without adding rosemary extract
demonstrated shelf life of six days in the same storage condition (3+/°C).

TOM TAT

Nghién ciru diege thwe hién nham danh gid anh hwong cia gluten, protein
ddu nanh va cao chiét hiong thao (Rosmarinus officinalis) dén chdt
lwong cha ca tir thit de ca tra (Pangasianodon hypophthalmus). Nghién
cieu gom hai ndi dung chinh: (1) Anh hwong cua bo sung gluten va protein
ddu nanh @én chdt heong chd cd va (2) Panh gid danh huong cia nong do
cao chiét hirong thao dén dic tinh cha cd tir thit dé cd tra trong diéu kién
bio quan lanh (3+1°C). Két qua nghién ciru cho thdy phoi hop sir dung
0,25% gluten va 0,25% protein ddu nanh trong cha cd giip nang cao do
bén gel, dat cau triic dan hoéi cao va ¢6 gid tri cam quan cao nhat. Mdu
cha ca dwoe bo sung nong dg 156 va 71,5 mg/kg cao chiét huong théo
dugc dam bao an toan thuc phim trong 9 ngay bao quan o nhiét do lanh
(3+1°C). Trong khi @6, mdu khong bé sung cao chiét chi c6 han dimg 6
ngady trong cing diéu kién bao quan (3+1°C).

1. GIOI THIEU

“Hién nay, su phat trién cta nganh cong nghiép
ché bién xuat khau phi 1€ ca tra lanh dong ngay cang

gia tang, cac phy pham duoc thai ra tir qud trinh ché
bién ca phi 1€ (thit vun, xuong, déu ca, ndi tang...)
gay nhiéu tac hai 16n cho moi trudong, day cling dang
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1a mot trong nhitng van dé cap thiét mang tinh toan
cau. Luong phu phdm nay chi dwoc tan dung mot
phan trong ché bién thirc an gia suc (Trac va ctv.,
2013 ). Thit dé ca tra hién dang dugc cac nha may
ché bién thay san 1am lanh dong va ban véi gia rat
ré cho cac thuong lai hodc nguoi dan lao dong,
nhung day 1a loai phu pham c6 gia tri dinh dudng
cao va cha yéu phan thit dé ca nay duoc ché bién
dang cé vién, cha ca. Tuy nhién, gia tri kinh té tir san
pham ché bién nay mang lai cho ngudi san xuat van
chua hiéu qua hay khia canh chat luong va vé sinh
an toan thuc pham chua dugc quan tam ding muc.
Mot trong nhitng muc tiéu chién lugc vé ché bién
thuy san hién nay va tuong lai 1a tdng cuong nang
cao gia tri ngudn nguyén lidu thuy san bang cac giai
phap nang cao cong nghé, sir dung thiét bi, cai tién
trinh do san Xut cac mat hang gié tri gia tang tir thay
san. San pham gia trj gia tang dat chat luong cao va
an toan gop phan tiém niang cho kénh phan phdi mat
hang thuy san trong nudc va thé gidi. Do dé, viéc
nghién ctru tan dung hiéu qua cac ngudn phu pham
nay cung voi da dang héa tao san pham mai, cai tién
quy trinh c6ng nghé san Xxuat can dwoc quan tim
(Hung, 2011). Mot s6 nghién ciu tan dung ngudn
thit dé ca tir cac qua trinh ché bién cong nghiép nhu
san xuat thanh gia cua tir surimi thit dé cé tra (Muoi
va ctv., 2012), nghién ciru san xuét cha ca tir ca that
lat com (Chitala chitala) va thit dé¢ ca tra
(Pangasianodon hypophthalmus) (Pao va ctv.,
2020). Nhiéu bao céo cho biét qua trinh oxy hoa
lipid va phat trién cua vi sinh vat trong thuc pham
din bién nhanh s& dan dén sy hu hong va qua trinh
nay c6 thé duoc kiém soat bang cach sir dung phu
gia thuc pham tong hop hoic tu nhién (Sallam et al.,
2004). Ngoai ra, két qua nghién ctru V& chat chong
oxy hoa tong hop nhu BHA va BHT cho thay c6 kha
nang gy nguy hiém cho céc sinh vat séng (Altmann
et al., 1986; Powell et al., 1986). Trong nhitng nam
gan ddy, huong thao (Rosmarinus officinalis) 1a mot
trong nhitng thao duoc c6 chira chat chéng oxy héa
tu nhién quan trong thudc ho Labiatae. Nhiéu loai
chat chiét co ngudn gdc tir huong thao duoc sir dung
trong thuc pham da c6 mit trén thi truong (Bauman
et al., 1999). Viéc st dung huong thao da ching
minh c6 higu qua vé gi tri cim quan va tri hodn quéa
trinh oxy hoa chit béo cua thuc pham (Yu et al.,
2002; Estévez et al., 2005), ciing nhu khang khuan
dbi vai nhiéu vi sinh vat (Collins & Charles, 1987;
Hao et al., 1998) va an toan khi str dung trong thuc
pham (Gerard et al., 1995). Bén canh d6, viéc ting
chat luong khéi gel bang cach st dung phu gia dé
dinh hinh, tang cAu triic co thit ¢4, tao do déo, nhu
gluten (Yén va ctv., 2014), hay bd sung protein dau
nanh tang d6 déo, ngan ngua hién tuong twvom md
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cho san pham, déng thoi tang ham luong protein cho
san pham (Thanh va ctv., 2010) ciing dd dwoc
nghién ctru. Tao ra san pham an toan, chét lugng,
dam bao cho stc khoe con nguoi, than thién moi
truong, han ché chat thai gay 6 nhidm dang 1a quan
diém san xuat ma cong nghiép ché bién thuc pham
can hudng dén. Tir nhiing co s6 trén, nghién ctu vé
“Anh huong caa gluten, protein dau nanh va cao
chiét huong thao dén chat luong cha ca tir dé ca tra”
1a rat can thiét nham danh gia kha nang tc ché qua
trinh oxy hoa lipid, khang vi sinh vét, cling nhu cai
thién cac dac tinh cam quan ciia cha ca trong diéu
kién bao quan lanh (3+1°C).

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Vatliéu

D¢ ca tra dugc mua, bao quan lanh trong thung
x6p bang nudc da (dam bao nhiét d6 nguyén lidu <
4°C) va van chuyén tir cong ty ché bién thay san
Bién Pong (Khu Cong nghiép Tra Noc II, thanh phd
Can Tho) vé phong thi nghiém Khoa Thuy san trong
thoi gian 30 phit. Mau ca dugc i 1y loai bé m&, da
va thit d6 ¢ dé ca. Quy trinh xu ly dé ca dugc thuc
hién theo mé ta ciia Pao va ctv. (2020). Thit ca sau
xtr 1y dwoc rira sach, dé rao nudc (dam bao nhiét do
nguyén liéu < 10°C) va tiép tuc duogc trir dong (-
20+2°C) dén khi lam thi nghiém trong 3 thang.

Cao chiét huong thao dwgc chuan bi tir than va
la cta cay huong thao thu mua tai Pa Lat theo quy
trinh chiét tach bang dung méi nude noéng 100°C va
¢6 dic chan khong (Giang va ctv., 2012). Cao chiét
huong théao dugc xac dinh tai ndng d6 1a 13 mg/L ¢
kha nang trc ché 50% géc tuy do DPPH (ICso) theo
phuong phép ctia Thiangthum et al. (2012). Trong
khi d6, 156 mg/L 1a ndng do wc ché téi thiéu kha
ning phat trién cua vi khuan (MIC) theo Sarker et
al. (2007) (chi tiét nghién ciru khong duoc cong bd
cu thé) va 71,5 mg/L 1a ndng d6 giita 2 gia tri trén.
Cha ca trong nghién ctru duoc b6 sung ba nong do
trén v&i muc dich khao sat sy anh huong caa cac
nong do cao chiét huong thao.

2.2. Phwong phap nghién citu

2.2.1. Su anh hwong Cua gluten, protein dgu
nanh den chat lwong chad ca

Trué6c khi thuc hién thi nghiém, thanh phan hoa
hoc cua nguyén liéu dé ca tra duoc xac dinh. Thit dé
c4 dugc xay min va phan tich cac thanh phan co ban
nhu d6 4m, khoang, protein, lipid; tir d6 lam co s&
cho qué trinh bé tri thi nghiém trong qua trinh ché
bién va bao quan cha ca tir dé ca tra.
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Thi nghiém tién hanh nham tim ra dwoc loai va
lugng phu gia phtu hgp nham tang cau trac, gia tri
cam quan cho cha ca.

Thi nghiém dugc bé tri hoan toan ngau nhién, 4
nghiém thtic, 3 1an lap lai va tong s6 don vi thi
nghiém 1a 12. Nhan té khao sat 1a phuy gia tao d¢ bén
gel (ty 1& phan tram theo khéi lwong paste cd) véi
gluten 0,5%, protein dau nanh 0,5%, gluten 0,25%
két hop protein dau nanh 0,25% va mau do6i ching
(khong b sung phu gia). Khéi paste ca sau xir 1y lay
thit, ra dong dugc phdi tron tinh bot bap 3%, gelatin
0,4%, polyphosphate 0,5%, dudng 3%, mudi 2,5%,
tiéu 1% cung phu gia thi nghiém. Tiép tuc, khdi
paste duoc quét min (bang méay KitchenAid Artisan)
trong 10 phiit va dinh hinh dang vién rdi cho véo ta
mat (< 10°C) trong 60 phat. Cha c4 duoc hap trong
10 phiit. Am d6, kha nang giir nuéc (WHC), do mau,
do céu triic (46 bén gel), danh gia cam quan dugc
phan tich nham chon phu gia phu hop.

2.2.2. S anh huwong cua nong dé cao chiét

hirong thdo dén chdt lwong chd cd trong
bdo quan lanh (3+1°C)

Thi nghiém dwoc thyc hién nham khao sat anh
huéng cuaa cao chiét huong thao & cac ndng do khac
nhau dén chit luong kha nang bao quan cha ca trong
diéu kién bao quan lanh (3+1°C). D¢ c4 tra sau khi
phdi tron phu gia (diéu kién téi wu & thi nghiém
trudc) dwoc bo sung cao chiét huong thao. Thi
nghiém duoc bd tri hoan toan ngau nhién, 4 nghiém
thirc va 3 1an 1ap lai. Nhan t6 khao sat 1 nong d6 cao
chiét 13 mg/kg, 71,5 mg/kg, 156 mg/kg va mau dbi
chimg (khong b sung cao chiét). Mau dugc thu vao
cac mdc thoi gian lan luot tai ngay 0, 3, 6, 9, 12.
Khéi paste ca dugc thuc hién gidng cac bude duoc
dé cap ¢ noi dung 2.2.1. Mau cha céa sau khi hip
duogc lam ngudi, bao goi va hiut chan khong. San
pham duoc bao quan lanh (3£1°C) trong ta mat. Sau
d6, san pham duoc tién hanh phan tich chi s6 PV va
TBARs, phan tich tong s6 vi khuan hiéu khi, do cdu
trac (46 bén gel), danh gia cam quan, am, chi s6 pH,
nhiét do.

Thanh phan hoa hoc cua cha ca tir dé ca tra duoc
xéc dinh véi san phim c6 ndng do cao chiét téi vu
lya chon. Cha ca duoc xay nhuyén va phan tich cac
thanh phan co ban vé d6 am, khoang, protein, lipid.
Két qua phan tich thé hién gia tri dinh dudng cua cha
ca tur de c4 tra.

2.2.3. Phan tich mdu

Thanh phin héa hoc cua nguyén li¢u: Xac
dinh ham lugng am bang phuong phap sdy, ham
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luong tro bang phuong phap nung, ham luong béo
tho bang phuong phap Soxhlet, ham luong dam tho
bang phuong phap Kjeldahl (AOAC, 2016).

Nhi¢t d§: Dinh ki thu mau, nhiét do tim san
phdm & mdi nghiém thire duoc xac dinh bang cach
st dung nhiét ké (Ebro, Burc) do trén 3 vién cha ca
truge khi ldy ra khoi ti mat.

Kha ning gitr nwéc (WHC): Can 1,5 g mau xay
nhuyén cho vao dng ly tm 15 mL c6 chira bo phan
loc va ly tim & 4°C trong 10 phit vai tde do quay
1700 vong/ phut. Khéi lugng nudc mat di trong qué
trinh ly tdm phan anh khéa nang gilt nudc cia san
pham (Ofstad et al., 1993).

WHC (%) =100- [(khdi lwong méu — khdi lwong
nuéc mat di)/ khoi luong mau]*100

Tong vi sinh vat hiéu khi (TVC): Tong sb vi
si[]h vat hiéu khi dugc xac dinh theo phuong phap
do6 dia (NMKL, 2006).

Panh gia cam quan: Moi nghiém thuc st dung
7 vién cha ca dugc dat trén dia trang dé thyc hién
viéc danh gia cam quan nhu mau sdc, mui, vi va cau
tric. Hoi dong danh gia cam quan gom 7 thanh vién
theo phuong phéap cho diém (TCVN 3215 —79) (Uy
ban Khoa hoc va K¥ thuat Nha nudc, 1979). Qua
trinh danh gia cua ting thanh vién dugc dam bao
day du anh sang va doc lap. Cac chi tiéu danh gia
cam quan dugc mo ta ¢ Bang 1.

Peroxide value: Chi s peroxide value (PV)
duogc xac dinh theo phuong phép cua International
IDF Standards (1991). Bong nhit 10 g mau trong 30
mL dung dich chlorofom: methanol (2:1) va lic déu
1,5 gio bang may lac. Mau duoc tién hanh ly tam,
dich chiét mau phan wng véi dung dich Fe?* va dung
dich NH4SCN. So mau trén may quang phd dugc
thuc hién & budc song 480 nm. Két qua dugce tinh
thong qua duong chuan Fe3*. Mai nghiém thirc dugc
lap lai 3 lan.

Chi s6 Thiobarbituric acid reactive subtances
(TBARs): Chi s TBARs duogc xac dinh bang
phuong phéap so mau quang phé theo phuong phap
dugc mé ta bai Raharjo et al. (1992). Viéc phan tich
méu duoc thyc hién bang cach hut 2 mL dung dich
mau di duogc loc va 2 mL TBA 5% dem di vortex
réi dun & 94°C trong 5 phat. Sau d6, miu duge lam
ngudi bang nudce lanh va so mau quang phd & budc
song 530 nm. Ham lugng TBARSs dugc tinh dya vao
duong chuan TEP. Moi nghiém thirc duoc lap lai 3
lan.
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Bang 1. Bang mé ta cam quan san pham cha ca tir dé c4 tra

Chi tiéu Piém Mb ta

Mau sic

Mau tring nga rat dic trung cua san pham cha ca

Mau tring nga kha dic trung cua san pham cha ca

Mau tring nga hoi vang it dic trung cua san pham cha ca
Mau vang nhat kém dic trung cta san pham cha ca

Mau vang niu kém dic trung cia san pham cha ca

Mui
Mui hoi tanh
Xuat hién mui la

Mui thom rat dic trung cua san pham chaca
Mui thom kha dac trung cua san pham chaca
Mui thom it dic trung cta san pham cha ca

Xuét hién vi la

Vi man ngot rat hai hoa

Vi man ngot kha hai hoa

Vi it hai hoa, hoi man hoac hoi ngot

Vi khong hai hoa, qua man hoac qua ngot

Céu trtc

PNWRAMOOFRPNORORFRPNWOWDSOOOENORSO

Cha c4 déo dai, dan hoi rat tot

Cha c4 déo dai, dan hoi kha tét

Cha ca khong déo dai, dan hdi kém hon
Cha ca khong déo dai, dan hoi kém
Cha ca khong déo dai, dan hdi rat kém

Po ciu triic (P9 bén gel): Po bén gel cua tat ca
cac vién cha céd dugc do & cung mot vi tri 1a phﬁn
tam san pham. O cac ngay thu mau, do bén gel cha
¢4 dugc do bang may TA.Xtplus Texture Analyser
(Stable Micro Systems, YL, UK), sir dung dau do
P/5S véi thoi gian giir 1a 10 gidy, do xuyén thau 10
mm, téc d6 dau do 1.1 mm/s, luc tic dung 1én cha 1a
10 9.

Po mau: Po cuong d6 mau sic bang may do
mau Spectrophotometer (CL60, Lovibond, UK) dua
vao nguyén ly CIE Lab (L*, a*, b*).

Cong thic tinh do trang cua mau (NFI, 1991):
Do trang = 100 - /(100 — L *)2+a 2 b *2

2.3. Phwong phap xir li s6 ligu

Céc s6 liéu cua thi nghiém duoc tinh trung binh
va do6 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 cia gluten va protein dau
nanh dén chat lwgng san pham

Tru6c khi tién hanh danh gia anh huong gluten
va protein dau nanh dén chét luong cha ca tir thit dé
cé tra, ty 1& thanh phan d¢ 4m, khoang, protein, lipid
cua nguyén liéu thit dé ca dugc xac dinh. Bo am cua
thit dé ca chiém 75,5+0,59 (%), protein 1a 12,8+0,42
(%), lipid 1a 7,2+0,48 (%) va khoang la 3,92+0,31
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(%). Két qua phan tich cho thiy véi ham luwong
protein cao, dé ca tra 1a ngudn protein can duoc tan
dung trong san xuét thuc pham. S6 liéu thu nhan ¢
gi4 tri gan twong duong véi nghién ctru cia Pao va
ctv. (2020) va Truc va ctv. (2013). Trong d6, ham
lwong lipid cia nghién ctru nay thip hon it so véi
nghién ctu cua Tric va ctv. (2013) (lipid chiém
7,94%, theo can ban w6t ) va cao hon so véi cua Pao
va ctv. (2020) (lipid chiém 6,64%, theo cin ban
wot). Ham lugng protein cao hon so véi két qua
nghién ciru cua Trac va ctv. (2013). Didu nay dugc
giai thich do tac .ddng cua mdi truong Song, diéu
Kién nudi va ngudn thie an. Ngoai ra, két qua trén
cling cho thay lipid chiém ham luong cao ¢ thit dé
ca. Vi thé, khi tan dung ngudn phu phim nay san
Xuit cha ca, can két hop xtr 1y loai bd m& & cong
doan so ché va viéc kiém soét qua trinh oxy hoa lipid
di&n ra trong qu4 trinh bao quan can dugc thuc hién.

Két qua phan tich thé hién & Bang 2 cho thay do
am ctia mau dbi chimg 12 69,81% c6 su khac biét co
¥ nghia thong ké (p < 0,05) so v&i cac mau phéi tron
phu gia. Nguyén nhan la do cac méu con lai b sung
cac loai phu gia nhu gluten (d6 am 1a 68,43%) 1a
chat rin c6 kha nang lién két nude. Khi d6 nuée ¢
trang thai ty do chuyén sang trang thai lién két nén
dd6 am giam (Trdm va ctv., 2018). Kha ning gitr
nudcC cla cac mau cd khac nhau nhung khong c6 y
nghia théng ké (p > 0,05). Po chénh léch mau vé do
tring cua cha ca co bd sung gluten véi protein dau
nanh khac biét c6 y nghia thong ké so véi mau dbi
chung (p < 0,05), nhung khong khéc biét véi mau
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bd sung chi protein dau nanh hay gluten (p > 0,05).
Tir d6 co thé cho thay khi bd sung protein dau nanh
thi sy khac biét vé do tring dugc quan sat 15. Diéu
nay c6 thé duoc giai thich do sy khac nhau vé mau
sac cua loai bot, véi bot protein dau nanh co do tring
sang cao hon so v6i bot gluten. Diém trung binh c6
trong luong (diém TBCTL) va d6 bén gel ciia mau
cha ca khong bo sung gluten va protein dau nanh ¢
két qua thap nhat lan Iuot 1a 16,27 va 180 (g*cm).
Gia tri két qua nay co6 khac biét co ¥ nghia thong ké
SO V&i gia tri cic mau c6 bo sung phu gia gluten va
protein dau nanh. Diéu nay twong tu véi nghién ciu
ctia Yén va Ngoc (2014) vé viéc bo sung gluten gitip
tang do bén gel cua san phdm. Bén canh dé, bd sung
protein dau nanh gitip cai thién tinh chat gel khéi
paste ca. D6 bén gel ctia miu cha ca c6 bd sung
protein dau nanh khac biét c¢6 y nghia thong ké so
v6i mau dbi chiing. Két qua cho thay protein dau
nanh c6 tac dong cu trac dén khdi paste cha, phu
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hop v&i nghién ciu cai thién cau trac surimi ca meé
trang bang protein dau nanh cua Luo et al. (2008).
Mau bé sung gluten két hop protein dau nanh c6 d6
bén gel 224 (g*cm), khac biét c6 ¥ nghia thong ké
S0 v&i ba mau con lai (p < 0,05). Gluten c6 tinh déo,
dai, d9 ran chic va dan hoi cao, thuong sir dung cho
c4c loai thuc phdm can duoc dinh hinh, lam gia ting
trang thai bén chat va gia tang ciu tric cho san pham
cha ca. Tuy nhién, khi bé sung qua nhiéu gluten
lugng nuéc trong cha giam do gluten hat nuéc
truong nd, dan dén mac du do chic cua cha ting
nhung d6 déo dai lai giam (Tram va ctv., 2018). Nhu
vay, can két hop dung gluten va protein d4u nanh
(0,25%:0,25%) b6 sung vao cha ca. Didu nay gitp
tang do bén gel caa san pham, diém TBCTL (18,57)
va do tring (75,03) 1a cao nhét va khac biét ¢6 ¥
nghia théng ké. Vi vay, ty 1& gluten 0,25% va protein
dau nanh 0,25% duoc chon lam ty 1& ti wu cho thi
nghiém tiép theo.

Bang 2. Anh hwédng ciia gluten va protein dau nanh dén chat hrgng san pham

NT Céu triic (P9 bén WHC Am Po trin Piém

gel) (g*cm) (%) (%) 0 trang TBCTL
NT1 180+£11,93¢  98,42+0,38%  69,81+0.45°  70,27+0,74>  16,27+0,15¢
NT2 236+2,00°0  96,20+2,12¢  68,43+0,75  73,24+0,55%®  17,20+0,10°
NT3 214+3,06°  98,67+0,57°  67,24+0,33¢  75,19+227°  16,80+0,10°
NT4 224+4,04%°  98,25+0,73%  67,93+0,23°  75,03+0,44°  18,57+0,15°

(Cac gid tri trung binh c6 chit cdi khdc nhau trong cung mgt ¢t khdc biét 6 y nghia thong ké (p < 0,05). NT: nghi¢m
thazc, NT1: mau doi ching, NT2: mau co gluten 0,5%, NT3: mau co protein ddu nanh 0,5%, NT4 mau cé gluten 0,25%
va protein dgu nanh 0,25%, TBCTL: trung binh cé trong lirong)

3.2. Anh hwéng ciia ndng dé cao chiét huwong
thao den chat lwgng san pham trong bao
guan lanh (3+1°C)

3.2.1. Nhiét do

Két qua do nhiét do tdm cua vién cha tir e cé tra
vao cac thoi diém thu mau dao dong trong khodng
3°C, ludn dusi 4°C dap ung dugc yéu cau cua bao
quan lanh. O diéu kién nhiét d6 nay, tdc d6 cac phan
g sinh hoa xay ra cham, dong thoi tri hodn hoat
dong vi sinh vat va enzyme giap kéo dai thoi gian
bao quan (Quang, 2005).

3.2.2. Téng sé vi sinh vdt hiéu khi

Téng sb vi sinh vat hiéu khi cua cha dugc trinh
bay ¢ Bang 3. Két qua phan tich téng sb vi sinh vat
hiéu khi ctia vién cha & tat ca cac nghiém thirc ¢6 xu
hudng tang theo thoi gian bao quan, dac biét tir ngay
thtr 6 6 sy taing manh mat d¢ vi sinh vat. TVC caa
ba nghiém thirc c6 bo sung cao huwong thao ludn thap
hon nghiém thuce d6i chimg (khong cao chiét) qua
m01 ngdy thu mau. Khong c6 su khac biét y nghia
vé mat do vi sinh vat hiéu khi cho cha bé sung tai
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nong do 71,5 mg/kg va 156 mg/kg, nhung tong sb vi
sinh vat hiéu khi cua hai nghiém thuc trén thap hon
¢6 ¥ nghia théng ké so vé6i nghiém thirc bé sung cao
chiét con lai (13 mg/kg) va mau khong cao chiét.
Diéu nay cho thiy cao chiét huong thao da thé hién
16 kha nang tc ché vi sinh vat trong suét qua trinh
bao quan lanh va hiéu qua kim ham sy phat trién c6
su phu thudc vao ndng d6 bd sung. Mau b sung cao
chiét huong thao ndng d6 71,5 mg/kg uc ché vi sinh
vat hiéu qua va khac biét khong co y nghia thong ké
S0 Vi mau bd sung cao chiét huong thao nong do
156 mg/kg. Huong thao dwoc st dung lam chat bao
quan ty nhién trong thuc pham (Erkan et al., 2008),
1a thc nhan wc ché higu qua d6i voi sy phat trién cia
vi sinh vat hiéu khi. Két qua nghién ctru nay cé xu
hudng tuong tu ket qua cua Bao va ctv. (2020). Tai
ngay thu 9, mau déi ching c6 TVC la 5,28
log10CFU/g vuot qua gidi han cho phép 1a 5 logio
CFU/g dbi vai san pham thay san theo Quyét dinh
s6 46/2007/QD-BYT (2007). Trong khi d, cic mau
tai nghiém thirc bd sung cao chiét vuot ngudng cho
phép & ngay thu 12.
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Bang 3. Sur thay doi tong sé vi sinh vat hiéu khi (log1o0CFU/g) ciia cha c4 trong qua trinh biao quan lanh

Théi gian thu miu (ngay)

Mau 0 3 6 9 12
NTL 2.6920,053° 3,0720,131° 44310 031° 5.28-0,096° 6,0320,013°
NT2 2,650,008 2,97+0,119° 3,620,027 4,93+0,01° 5,81+0,111°
NT3 2,610,056 2,87+0,003% 3,47+0,044¢ 4,77+0,033¢ 5,66:£0,0520¢
NT4 2,61+0,0572 2,74+0,011b 3,39:0,064¢ 4,68+0,0357¢ 5,580,013

(Cac gid tri trung binh c6 cac chir cai khdc nhau trong ciing mgt cot khdc biét co y nghia théng ké (p < 0,05). NT1: mdu
doi ching, NT2: mau 13 mg/kg, NT3: mau 71,5 mg/kg, NT4: mau 156 mg/kg.)

3.2.3. Chi s¢ Peroxide value (PV)

Sy thay d6i gia tri PV cua 4 nghiém thuc duoc
thé hién tai Bang 4. Theo s6 liéu Bang 4, chi s6 PV
& tat ca cac nghiém thirc c6 xu hudng tang 1én trong
12 ngay bao quan vai gia tri dao dong trong khoang
0,13 - 1,03 (meq peroxide/kg). Mau khong bd sung
cao chiét huong thao c6 chi s6 PV cao va khac biét
¢6 ¥ nghia thong ké so véi mau co cao chiét ¢ ndng
d6 71,5 mg/kg va 156 mg/kg dugc ghi nhan tir ngay
6 dén ngay 12 (p < 0,05). Két qua nay c6 cung
khuynh hudng véi nghién ctiu sir dung dich chiét
cay kiam trong tri hoan su oxy hoa lipid ctia xtic xich
ca tra bao quan lanh (Magsood et al., 2012). Trong
khi d6, mau bé sung cao chiét ndng do 13 mg/kg
khac biét khong c6 y nghia théng ké so véi mau dbi
chtng vé chi s6 PV tai tat ca cac thoi diém bao quan.
Hai nghi¢m thac bo sung cao chiét huong théo &
muc cao la 71,5 mg/kg va 156 mg/kg thé hién kha
ning chong oxy hoa so cap tt cho cha ca tir dé ca
tra va khac biét khong co ¥ nghia thong ké vé chi sb
PV. Diéu nay minh chimg cho tic dung hwong thao

vé kha nang kim ham qua trinh oxy hoa lipid cua
huong thao va hiéu qua nay phu thudc vao nong do
cao chiét bo sung. Nguyén nhan lam chi s6 PV ting
Ién trong qué trinh bao quan la do hinh thanh céac
gc tu do tir sy oxy hoa chit béo chira nhiéu nbi doi
dan dén tao thanh cac hop chat hydroperoxide
(Benjakul et al., 1997). Theo nghién ctru Bao va ctv.
(2020), bén canh xu hudng tang thi chi s6 PV ¢ xu
huéng giam trong bao quan do cac san pham thu
cdp, cac aldehyde, malonaldehyde, cetone,
hydrocarbon mach ngén duoc tao thanh do sy phan
huy hydroperoxide gy 6i hoa. Gia tri PV ¢ nghién
Clru nay co6 xu hudng tang trong qua trinh bao quan,
khong ¢o cung khuynh hudng ting rdi giam nhu
nghién ctru Pao va ctv. (2020). Nguyén nhan co thé
do thoi gian bao quan khao sat theo chat lwong san
pham ngan hon (gi tri PV con thap), phu thuc vao
dic tinh nguyén liéu, ciing nhu yéu t cach thirc bao
quan. Gia tri PV trong nghién ciru nay ciing thap hon
gii han cho phép 5 meq peroxide/kg theo dé xuat
cua Guran et al. (2015), cho d6 an toan cua cha ca
khi st dung.

Bing 4. Sw thay ddi chi sé PV (meq peroxide/kg) ciia chi ca trong qua trinh bao quan lanh

Thoi gian thu mau (ngay)

Mau 0 3 6 9 12
NT1 0,14+0,0282 0,49+0,0732 0,65+0,0052 0,73+0,0182 1,03+0,0622
NT2 0,15+0,0792 0,48+0,4822 0,57+0,04% 0,66+0,030% 0,94+0,048%
NT3 0,14+0,0632 0,46+0,4432 0,53+0,047° 0,63+0,018° 0,82+0,089°
NT4 0,13+0,0342 0,44+0,4572 0,53+0,065° 0,63+0,060° 0,86+0,049°

(Cdc gia tri trung binh c6 cac chit cai khdc nhau trong ciing mot Cot khac biét ¢é y nghia théng ké (p < 0,05). NT1: mdu
doi ching, NT2: mau 13 mg/kg, NT3: mau 71,5 mg/kg, NT4: mau 156 mg/kg.)

3.2.4. Chi sé Thiobarbituric acid reactive
subtances (TBARS)

Su thay doi ciia chi s6 TBARS trong cha ca dugc
trinh bay & Bang 5. Chi s6 TBARs ting dan tir ngay
0 dén ngay 6 sau d6 giam dan dén ngay 12. Sy bién
dong cua chi s6 TBARs trong sudt 12 ngay bao quan
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lanh do céc hydroperoxide khong dugc phan huy
hoan toan thanh céc sdn phdm thir cip ma ton tai
khong tan trong mau lam can tré phan ang xay ra
(Semb, 2012). Giai thich cu thé hon 1a chi s6 phu
thudc vao tuong quan gitra tbe do hinh thanh va téc
d6 phan huy dan dén thay ddi chi sb trén.
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Bang 5. Su thay doi chi s6 TBARs (mg MDA/kg) ciia cha c4 trong qua trinh bao quan lanh

Thoi gian thu miu (ngay)

Mau 0 3 6 9 12
NT1 0,390,072° 1,570,050° 3,2820,630° 0.47+0 06° 0110 012
NT2 0,36:0,108° 1,41+0,078 2,120,414 0,35:0,05% 0,10+0,003%
NT3 0,350,107 1,360,102 1,46+0,074% 0,27+0,07° 0,08:£0,005"
NT4 0,33+0,028° 1,17+0,163 1,3140,118° 0.20+0 01 0,06-0,014¢

(Qdc gia tri trung binh c6 cdc chit cai khac nhau trong ciing mgt Cot khac biét co y nghia théng ké (p < 0,05). NT1: mdu
doi ching, NT2: mau 13 mg/kg, NT3: mau 71,5 mg/kg, NT4: mau 156 mg/kg.)

Chi s6 TBARs trong sudt qua trinh bao quan
lanh dao dong trong khoang 0,33 - 3,28 mg MDA/kg
thap hon gidi han cho phép cua chi s6 TBARs trong
chaca(<5mg MDA/kg) theo nghién ctru ciia Guran
etal. (2015). bdng thoi, két qua cho thay tir ngay 6,
chi sé TBARSs cua mau c¢6 bd sung cao chiét hwong
thao c6 ndng d6 71,5 va 156 mg/kg thap hon va khac
biét c6 y nghia théng ké so voi mau déi chuang (p <
0,05). Do d6, ndng d6 71,5 mg/kg va 156 mg/kg déu
thé hién kha nang chéng oxy hoa tét twong dong
nhau trong cha ca tir dé cé tra. Két qua nay thap hon
khao sat cua Guran et al. (2015) va Pao va ctv.
(2020).

3.2.5. bé am

Két qua phan tich d6 4m ngay 0 ctia mau dbi
ching 1a 65,17% va khac biét khong c6 y nghia
thdng ké (p < 0,05) so v&i cha ca bo sung cao chiét
huong thdo cac nong do lan luot 1a 13 mg/kg 1a
64,09%, mau bd sung cao chiét hwong thao nong do
71,5 mg/kg 14 64,92% va mau bd sung cao chiét
huong thao nong do 156 mg/kg 1a 63,74%. Sau 12
ngdy bao quan, dd 4m cua mau ddi chimg 14 64,69%
va khong khac biét so vi cac mau bd sung cao chiét
huong thao lan luot tai nong do 13 mg/kg 14 63,27%
d6 4m, & ndng do 71,5 mg/kg 13 64,07% d6 4m va &
nong d6 156 mg/kg 1a 62,97% d6 am. Xu hudng
giam d6 4m c6 thé 1a do trong qué trinh bao quan
lugng nudc ty do da thoat ra cung vdi Sy ty phan

giai va bién tinh cuia protein co lam cho co thit ca
tré nén long léo (Tsuchiya et al., 1992). Bén canh
d6, qua trinh oxy hoa lipid lién quan su bién tinh
protein, do d6 khi dién ra oxy héa lipid s& hinh thanh
cac gbc tu do, cac gbe nay s& dwoc chuyén dén cac
amino acid va cac protein lam mét kha ning gitr
nudc thit ca (Undeland & Lingnert, 1999).
3.2.6. Cdu triic cha cd ( Pé bén gel)

Két qua do d6 bén gel cua cha ca bao quan lanh
dugc trinh bay ¢ Bang 6. Bang 6 cho thay d6 bén gel
c6 xu huong giam trong thoi gian bao quan. Ngay
dau tién thu mau, cha ca c6 d6 bén gel dao dong
khoang 973 - 994 (g*cm). Vao cac ngay lay mau
sau, do bén gel khac biét co y nghia thong ké (p <
0,05) so giira 3 mau bd sung cao chiét véi mau ddi
chung. Céu trac gel cta 3 nghiém thac bd sung cao
chiét khong khac biét trong qua trinh bao quan lanh.
Nhu vay, bd sung cao chiét hwong thao vao cha ca
¢6 tac dung ngan chin qua trinh lam mém két cau
cia cha ca va duy tri do bén gel tot hon mau ddi
chung trong thoi gian 12 ngay bao quan diéu kién
lanh. Trong qua trinh bao quan, theo Bak et al.
(1999), qua trinh oxy hoa lipid cling lién quan dén
su bién tinh protein, khi qua trinh oxy hoa lipid dién
ra s& tao ra cac gdc tu do, cac gbec nay s& duoc
Chuyen 161 cac acid amin va cac protein nén lam bién
tinh protein, lam mét kha ning gitr nudc va lam thay
d6i do dan hoi co thit (Undeland & Lingnert, 1999).

Béng 6. P§ bén gel (g*cm) ciia san phadm cha ca trong qua trinh bao quan lanh

MAu

Thoi gian thu mau (ngay)

0 3 6 9 12
Péi chang 973+30,5° 850+12,1° 820+12,8" 804+10,4 799+28.9°
13mg/kg 980422,3? 954429 4 936+10,6% 953+14,6% 920+3,5
71,5mglkg 991+47,42 1008+48,6° 9924214 924+16,72 948420,8?
156mg/kg 994448, 6 1004+62,8° 995+33,22 982459 42 976+31,7

(Cdc gid tri trung binh cé cdc chit cdi khdce nhau trong ciing mét cot khdc biét ¢6 y nghia thong ké (p<0,05).)

3.2.7. Danh gid cam quan

Su thay ddi vé chat lugng cam quan cia san
pham cha ca tir thit dé c tra trong qua trinh bao quan
lanh duogc trinh bay ¢ Bang 7. Két qua cho thay thoi
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gian bao quan tang, chit lugng cam quan cua 4
nghiém thire déu c¢6 xu huéng giam. Tai ngay 0,
diém cam quan cua 4 nghiém thirc khong khac biét,
nhung tir ngay thir 3 tré v& sau, ba nghiém thirc c6
bé sung cao chiét huong thao c6 diém TBCTL cao
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hon va khac biét ¥ nghia thong ké so véi nghiém
thirc di chirng (p < 0,05). Mau ¢ b sung cao chiét
huong thao véi ndng d6 1a 71,5 mg/kg c6 diém cam
quan cao nhét khac biét c6 ¥ nghia thong ké (p <
0,05) véi 3 nghi¢m thire con lai. Sau 12 ngay bao
quan, mau co cao chiét ndng do 71,5 mg/kg van dat
Chat lwong cam quan cao nhat, mau sic sang min,
C4u tric sin chic, khong dinh nhét va mui thom kha
ddc trung ctia cha ca tir dé ¢4 tra, dac diém cam quan
thugc loai kha. Mau bo sung cao chiét huong thao
nong do 156 mg/kg sau 12 ngay bao quan thi d¢ bén
gel sin chac, min, khong dinh nhét va mui thom dac
trung nhung mau sic kém do d¢am mau hon mau
71,5 mg/kg. Trong khi d6, sau 12 ngay bao quan
lanh, gia tri cam quan cua mau bd sung huong thao
ndng d6 thip nhét va mau déi chimg déu giam rd rét
S0 VO mﬁu phéi tron hwong thao nong do cao. Luc
ndy mau dol chimg c6 mui tanh it ddc trung cua cha
c4, mau siC cua vién cha c6 nhidu bién doi, vi giam
rd rét, 4o bén gel giam. Két qua trong thi nghiém
nay tuong dong véi cac nghién ciru trén paste ca
tuyét va paste thit dé ca tra két hop thit ca that lat
com c6 dugc bo sung cao chiét huong thao (Corbo
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et al.,, 2009; Dao va ctv., 2020). Nhu vay, viéc bo
sung cao chiét huong thao & nong do 71,5 mg/kg
gitp cai thién chat lugng cam quan cua san pham
cha ca.

Thanh phan hoa hoc cua san pham cha ca lam tir
dé ca tra duoc bd sung 71,5 mg/kg cao chiét dugc
phan tich (theo cin ban wdt). D6 4m cua cha ca
chiém 65,1£0,24 (%), protein 1a 18,2+0,25 (%),
lipid 1a 12,8+1,77 (%) va khoang 1a 1,8+0,06 (%).
Két qua phan tich cho thay cha ca c6 ham luong
protein va lipid tang cao va d6 am giam so vai chi
s6 thanh phan thit dé ca tra. D6 am giam 1a do bo
sung ty I¢ chat ran nhiéu (gluten, protein dau nanh)
¢6 kha nang lién két v6i nudc ty do va mot phan do
cong doan xir Iy dé ca tra va cong doan hap lam mét
di ham luong nudc, giup cho khéi gel ca dat cau tric
san chéc, déo dai. Bén canh do, ham lugng protein,
khoéng va lipid thay déi do phy thudc cong doan xir
1y nguyén liéu va vat liéu loai nguyén liéu phdi tron,
két hop cung co ché tic dong cua nguyén liéu bo
sung 1am anh hudng thanh phan hoa hoc ciing nhu
chét lugng cam quan.

Béng 7. Gia tri cAm quan (diém trung binh ¢é trong lrgng) cha c4 trong qua trinh biao quan lanh

Théi gian thu miu (ngay)

Mau 0 3 6 9 12
Dbi chimg 18,32+0,442 17,140,34¢ 16,7+0,46° 15,140,48¢ 14,940,429
13mg/kg 18,52+0,20? 18,1+0,38" 17,340,21° 17,12+0,13b 15,3+0,39¢
71,5mg/kg 18,22+0,342 18,9+0,392 18,240,322 17,940,412 16,32+0,62
156mg/kg 18,1+0,322 18,00+0,29° 17,540,24° 16,9+0,36° 15,740,32°

(Cdc gid tri trung binh c6 cdc chit cdi khdc nhau trong ciing mét cét khdc biét ¢6 y nghia thong ké (p < 0,05).

4. KET LUAN

Két qua nghién ctru cho thay san pham cha ca tir
thit dé ca tra ¢ ty I€ gluten 0,25% va protein dau
nanh 0,25% cho ciu trac gel va chat lugng cam quan
t6t nhat. Cao chiét huong thao da chung minh vé
chte nang bao quan ty nhién va an toan di véi cha
c4 tir dé ca tra trong diéu kién lanh (3+£1°C). Cha ca
dugc duoc bd sung ndng d6 71,5 mg/kg cao chiét co
dic tinh céu trac, chét lwgng cam quan tot, giup kéo
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