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TOM TAT

Cd bép Rachycentron canadum la logi cd giau chdt béo, dé hie hong trong qud trinh bdo quan lanh. Dé
kéo dai thoi gian bao qudn cd fillet ma khéng dnh hiedng dén chdt heong cd, viéc ding chat bao qudn tw nhién
6 kha ndang chong oxy héa va c6 tinh khang khudn dwoc chii y. Kombucha (Kb) la san phdm 1én men tir tra
va Chitosan (CS) la san phdm thu nhdn tir vé chitin cia tém déu la cdc hop chat ti nhién c6 kha ning chong
oxy héa va khang khudn da dwoc chitng minh. Thi nghiém so sanh kiém tra ddc tinh cdc dung dich CS, Kb,
Kb - CS cho thay dung dich Kb - CS ¢6 kha nang vuot tréi vé hoat tinh chong oxy héa va khd nang trc ché
E. coli, S. aureus so voi cac dung dich don Kb hodc CS. Nghién curu nhung phu ca bop fillet trong cdc dung
dich Kb - CS 1,0%, CS 1,0%, Kb va ciing mau doi ching PC dem bdo quan lanh trong 10 ngay. Két qud thu
dwoc mau phii Kb - CS 1,0% c6 kha ndng giit nwdc va khd ning dan hoi cao nhdt, chi sé peroxit thdp nhat
trong cdc mau thi nghiém. Mdt d¢ vi khudn tong sé trén ca bao qudn nhing phii Kb - CS ciing thap hon hon
3,0log(CFU/mL) so véi mau doi chirng DC. Thi nghiém khdo st anh hieong ciia nong dé CS 0,5%, CS 1,0%,
CS 1,5%, CS 2,0% trong dung dich Kb - CS dén chdt heong cd sau 0, 3, 6, 9, 12, 15 ngdy bdo quan. Cdc théng
6 thu nhdn gom kha ndang dan hoi, khd nang giit nwée ciia cd fillet, mdt do vi khudn tong sé va Coliforms, va
cam quan d¢ twoi ciia cd da dwoc xdac dinh. Két qua cho thay, ca bop fillet dwoc nhiing phii dung dich Kb - CS
1,5% gitk nguyén dwge dé dan hoi, khd ndng giiv nude ciia co thit cd, dong thoi chi sé PV hau nhw khong thay
doi trong 12 ngay bdao qudn. Mt dé tong sé vi khuan tang 1,0log(CFU/g) so véi mét g ban dau sau 15 ngdy
bao quan. Két qua danh gid cam quan QIM ciing cho thdy mdu cé nhing phii Kb - CS 1,5% c6 d¢ tweoi giam

chdm nhét so véi cde mdu nghién ciru con lgi.

Tw khéa. bao quan lanh, cda bop, Kombucha — Chitosan
ABSTRACT

Cobia (Rachycentron canadum) is an oily fish species that is highly perishable during cold storage.
To extend the shelf life of fish fillets without compromising quality, the use of natural preservatives with
antioxidant and antimicrobial properties has received considerable attention. Kombucha (Kb), a fermented
tea product, and Chitosan (CS), derived from the chitinous shells of shrimp, are both natural substances
with demonstrated antioxidant and antimicrobial capabilities.A comparative experiment was conducted to
examine the characteristics of CS, Kb, and Kb - CS solutions. The results showed that the Kb - CS solution
exhibited superior antioxidant activity and enhanced capability against E. coli and S. aureus compared to
the individual Kb or CS solutions.Cobia fillets were subjected to dipping in Kb - CS 1.0%, CS 1.0%, Kb
solutions, and a control sample (C), and subsequently stored under refrigeration for 10 days. The results
indicated that the fillets coated with Kb - CS 1.0% demonstrated the highest water-holding capacity and
elasticity, and the lowest peroxide value (PV) among the tested samples. Furthermore, the total viable count
(TVC) was reduced by more than 3.0log(CFU/mL) compared to the control. An investigation was then con-
ducted to assess the effect of varying CS concentrations (CS 0.5%, CS 1.0%, CS 1.5%, CS 2.0%) within the
Kb - CS coating solution on fish quality after 0, 3, 6, 9, 12, and 15 days of storage. The parameters measured
included the elasticity and water-holding capacity of the fish fillets, the total viable count and Coliforms
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density, and the sensory evaluation of fish freshness.The findings revealed that cobia fillets dipped in the

Kb - CS 1.5% solution maintained muscle elasticity and water-holding capa4444city, while the PV remained

virtually unchanged during 12 days of storage. The total viable count increased by only 1.0log(CFU/g)

compared to the initial count after 15 days of storage. Quality Index Method (QIM) sensory evaluation also
confirmed that the Kb-CS 1.5% -coated fish exhibited the slowest rate of freshness deterioration compared

to the other tested samples.

Keywords: Cobia (Rachycentron canadum), cold storage, Kombucha — Chitosan solution

I. PAT VAN DE

Ca bop (Rachycentron canadum) 1a loai
cé duoc nudi va khai thac nhiéu & ving bién
mién Nam Trung bd, Viét Nam. Pay 1a loai
céd giau protein va chta ham luong 16n acid
béo khong bao hoa (Liu, S.C, 2009). Do ham
luong lipid twong ddi cao (3 - 8%) nén ca dé bi
oxy héa néu bao quan khong dung cach (Liu,
S.C., 2008,Tran, M. P., 2021). Trong qué trinh
bao quan, ca bop fillet nhanh chéng giam dé
tuoi va lipid bi oxy héa dan dén giam gia tri
thuc pham. Qué trinh oxy hoa lam thay doi
mau sz“ic, mui vi mong mudn cla ca, tir do lam
giam chét lugng va giam thoi gian bao quan
thue phim. Pong thoi su phat trién cta vi sinh
vat trong qua trinh bao quan lanh ca ciling lam
bién d6i chét lugng va an toan cua thuc phim.
Vi thé cin c6 phuong phap bao quan phu hop
dé chéng oxy héa, giam mat nudc co thit c4,
kiém soat dugc mat do vi sinh vat gay hu hong
va gy mat an toan thuc pham, nham kéo dai
thoi han str dung cua ca.

Kombucha (Kb) 1a san pham 1én men tra
do tac nhan vi khudn va ndm men cong sinh
(Symbiotic Colony of Bacteria and Yeast -
SCOBY). Dung dich nay chira nhiéu hop chét
¢6 hoat tinh sinh hoc nhu phenolic, acid hiru
co, vitamin, enzyme. Vi c6 luong phenol cao
nén Kb 1a chit chéng oxy hoa tbt. Dong thoi,
Kb thé hién dic tinh khang khuén, tc ché sy
phat trién cia nhiéu chung vi sinh vat khac
nhau nhu Pseudomonas aeruginosa, Serratia
marcescens, Staphylococcus aureus va E. coli
(Ashrafi, A., 2018; Antolak, H., 2021). Nhiing
thdng ké nay cho thay Kombucha cé vai tro
nhu 12 mét chit bao quan sinh hoc thay thé an
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toan, c6 kha nang bao vé thyc pham chdng lai
su phét trién cta vi khuan gay bénh va nam
(Antolak va cong sy, 2021).

Chitosan (CS) 1a mot polysaccharide tu
nhién c¢6 ngudn gdc tir chitin (v tom, cua,
nam), c6 dic tinh khang khuén, tao mang sinh
hoc va c6 do an toan cao khi dung trong thuc
phiam (Maricarmen J. D, 2025). Cac dic tinh
nay phu thudc d6 phan giai, khéi lugng phan
tr, va nhém amin tu do cua CS. CS co6 dic
tinh khang khuén 14 do kha ning lam thay ddi
tinh thAm mang té bao vi khuan (dic biét 1a vi
khuan Gram 4m) thong qua tuong téc tinh dién,
gdy thét thoat ndi bao va wc ché sinh trudng.
Nhiéu nghién ctru cho thiy mang CS lam giam
mat do vi khuan gay hu hong trén miéng fillet
ca, tom va cac thay san khac (Chen, M., 2022;
Zhu, X., 2022; Kurek, M., 2024). DPac tinh
chéng oxy hoéa, ting tinh 6n dinh lipid ciia CS
thé hién & viéc lam giam sy hinh thanh géc tu
do, lam cham qua trinh oxy hoa lipid; khi CS
két hop voi hop chét phenolic hodc tinh dau,
hiéu qua chng oxy hoa cang ting. Chirc ning
ctia CS ¢6 thé duoc ting cudng hon nita bang
cach két hop cac vat li€u nano va cac hop chét
hoat tinh sinh hoc, gitp cai thién do bén co
hoc, hiéu qua khang khuan va hoat tinh chéng
oxy hoa, ddng thoi bao toan chét lugng 1y hoa
va cam quan ctia thyc pham (Maricarmen I. M.
va cong su, 2025).

Viéc bao quan thyc phiam khong chi hd
tro cai thién chét luong va d¢ an toan, kéo dai
thoi han sir dung cta san pham ma con phai 1a
phuong phap bao quan an toan voi moéi truong
va suc khée nguoi sir dung, phu hgp véi cac
muc tiéu phat trién bén viing hién nay ctia nganh
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thuc phdm. Két qua nghién ctru cua Karolina
S. va cong s (2025) ciing khang dinh sir dung
kombucha 1am dung méi hoa tan chitosan tdt
hon so véi acid acetic. Khi két hgp Kb va CS,
hén hop nay vira ¢6 kha ning chdng oxy hoa
lipid vira c6 tac dung khang khuan, gitip gia
tang thoi gian bio quan san pham va mirc d an
toan ctia san pham (Ashrafia A., 2018; Karolina
S. va cong su, 2025). Vi vdy, Kb - CS ¢6 thé
1a vat liéu thay thé kha thi dung lam mang bao
quan thyc pham. Viéc ing dung Kb - CS lam
mang bao thyre pham 14 xu hudng méi trong bao
quan thyc pham giau protein, khong chi gitip
cai thién kha ndng git nuéc ma con nang cao
d6 dan hdi co thit, tinh 6n dinh cua lipid va giit
dugc gia tri cam quan cua san phélm, kéo dai
thoi gian str dung cua thuc pham.

Trong nghién ctrunay, dung dich Kombucha
duoc st dung lam dung méi ty nhién dé hoa
tan Chitosan thay thé cho acid v6 co thudng
dung. Nghién ctru khao sat chat luong cia ca
b6p cat 1at nhung phit dung dich Kb - CS trong
thoi gian bao quén lanh thong qua mat d¢ vi
khuan tong s6, ham lugng peroxide PV, va
tong diém cam quan ctia ca bop.

IL. VAT LIEU VA PHUONG PHAP

NGHIEN CUU

2.1. Nguyén vit liéu

Ca boép (Rachycentron canadum) mua
nguyén con tur trai nuéi Cam Ranh, Khanh
Hoa c6 trong luong 3 - 5 kg/con va van chuyén
trong thung d4 lanh vé Phong thi nghiém ché
bién, Truong Pai hoc Nha Trang xir Iy dé ding
trong nghién cuu.

Con gidng khai dong Scoby duoc cung cip
boi cong ty TNHH FoodPlus véi mat d6 ndm
men (1,1 x 10° CFU/mL), mat d6 vi khuén (3
x 10> CFU/mL).

Tra xanh Thai nguyén dat tiéu chuin
1S0O22000 - 2018.

Chitosan c6 khéi lwong phan tir 300-450
kDa, 85 - 87% deacetylated (san xuit tai PTN
Truong PH Nha Trang).

2.2. Phuong phap nghién ciru

2.2.1. Chudn bi dung dich bdo qudn

Chuin bi Kombucha tra xanh (Kb):
Dung 4g tra kho cho vao binh chtta 1000ml
nude 100°C, thém 70g duong tring va i trong
1 gio. Tiép theo, nudc tra duge loc bo ba, dé
ngudi xudng khoang 45°C va chuyén 10%
gidng Scoby vao dé thyc hién qua trinh 1én men
0 nhiét d6 phong trong 7 -10 ngay tao dich Kb
(Karolina S., 2023).

Chuén bi cic dung dich bao quéan ca:
Kombucha - Chitosan (Kb - CS): Cac dung
dich bao quan duoc chuén bi bao gém:

1 binh dung dich CS 1% (CS 1% (w/v) dugc
hoa tan trong 100mL dung dich acid acetic 1%);

4 binh dung dich Kb - CS (twong g voi 4
ndng do CS 0,5%, 1,0%, 1,5%, 2% (w/v) duoc
hoa tan trong 100mL dung dich kombucha
(Kb)). ,

Qua trinh thyc hién trén may khuay tir 300
rpm & nhiét d6 60°C (Karolina S. va cdng su,
2025) v6i mot sb sira ddi). Sau 60 phut khudy,
dung dich hoa tan dugc loc qua gidy loc
Whatman sb 3 dé loai bo cac thanh phan khéng
tan (Ashrafi A. va cong sy, 2018). Sau khi chuén
bi cac dung dich, thi nghiém xac dinh cac thong
s6 pH, hoat tinh chéng oxy hoa, kha ning khang
E. coliva S. aureus ctia cac dung dich bao quan.

2.2.2. Khao sat anh hwong cua dung dich
bdo qudn dén mét sé ddc tinh ciia cd bop fillet

Tai phong thi nghiém, ca bép fillet dugc cat
thanh miéng niang 50g + 2g/miéng (khong lay
phan dudi, phin bung dé chat lvong mau dong
nhit). Mau c4 sau d6 duogc ria trong nudc da
lanh 4°C va dé rdo. Cac miéng ca dugc chia
ngiu nhién thanh bay nhém xir Iy bao gdm:

1) MAu dbi chirng khéng qua xtr Iy (PC)

2) Mau xir Iy bang dung dich kombucha
(Kb)

3) Mau xir Iy bang dung dich CS 1,0% (CS
1,0%)

4) MAu xur 1y bang dung dich Kb - CS 1%
(Kb - CS 1,0%)
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Céac méu xtr Iy duge nhung tryc tiép vao
dung dich thi nghiém trong 5 phit, ddm bao
dung dich bao quan pht déu xung quanh miéng
ca, sau d6 dé rao va cho vao bao bi poly -
ethylen PE bdo quan trong ti mat c6 nhiét do
4 £+ 1°C trong 10 ngay va xac dinh cac gia tri
hoa 1y cua ca (bao gdbm pH, do dan hoi, kha
ning giit nude, chi sd peroxide (PV)) va mat
d0 TVC trén ca.

2.2.3. Khdo sdt nong d@é CS trong dung dich
Kb anh hwéng dén chat lwong ciia cd bép trong
thoi gian bao quan lanh

Céc miu ca nhing phi déu trong dung dich
Kb - CS v6i cac ndong do 0,5%, 1,0%, 1,5%,
2,0% trong 5 -10 phat va bao quan lanh &
4£1°C trong 15 ngay. Tai cac thoi diém bao
quan 0, 3, 6, 9, 12, 15 ngay, mau duoc léy ra
dé kiém tra cac chi tiéu peroxide value, vi sinh
vat tong sb va Coliforms, cam quan dé danh gia
chit lugng ciia ca bop.

2.3. Phuwong phap phén tich

Xéc dinh pH: D6 pH dugce do bang cach
dong nhit mau ca trong KC1 (1:10 w/v). Sir
dung pH ké dé ban Hanna.

Xdc dinh kha nang dan héi: ding may do
céu tric Texture Analyser. Xac dinh kha ning
dan hoi theo cong thirc:

. S
Kha nding din hdi (%) = 5—2 x 100
1

Trong d6: S, d6 dan hdi ban dau, S, 1a do
dan hoi sau bao quan.

Kha nang git nuoc cua co thit ca (Water
Holding Capacity — WHC): WHC dugc danh
gia bang ty 1& 4m bi tach ra. Can 2 g miu c4
xay nhuyén cho vao éng ly tim 15 mL c6 chira
bd phéan loc va ly tam & 4°C trong thoi gian

10 phut voi Iyc ly tim 1a 300rpm. Khdi luong
nudc mét di trong qua trinh ly tim phan énh
kha ning giit nudc cua san pham (Zhu, D. va
cong su, 2022). Kha nang gilt nude cua co thit
ca dugc tinh theo cong thirc:

(W, = W)
w.

1

WHC (%) = 100 — X 100
_Trong do: W 1a khéi lwong mau ban
dau, W, 1a khdi lugng sau bao quan.

Do am: PO am co thit ca dugc xac dinh
bang phuong phap sdy dén khéi luong khong
doi theo tiéu chuan TCVN 3700-90.

Chi sé peroxide value (PV - meq/kg lipid):
can 10 g mau ca nghién nat, thém vao 30 mL
hon hop dung dich acid acetic-cloroform (ty 1é
2:1), 1 mL dung dich potassium iodide (KI),
lic déu trong vai phut. Tiép tuc thém 30 mL
nude cat. Dung Na,S,0, 0,01 N chuan do dén
khi hén hop dich 16ng mat mau vang, thém chi
thi ho tinh bot vao binh va tiép tuc chuan do
cho dén khi mit mau xanh. Chi sé peroxide
duoc tinh dua trén téng thé tich Na,S O,, don
vi meq/kg lipid (Kurek va cong su, 2024)

Xdc dinh hoat tinh chong oxy héa ciia dung
dich: Dung dich mau (3 pl) duoc thém vao
nuédc cit (297 ul) va tron déu. Thém 300 pl
dung dich DPPH 0,1 mM (pha trong etanol
99,5%), lac déu va u trong 30 phit ¢ nhiét do
phong trong bong t6i. Sau khi u, do do hap thu
(A) cua céac dung dich ¢ budc song A =517 nm
bang méay quang phé UV-Visible BioMate™
160. Két qua duoc thé hién kha ning chdng
oxy hoa cia cac dung dich thtr nghiém dugc
biéu thi bang % trc ché DPPH, véi cong thirc
sau:

(Ao - As)

Kha néing khir goc tw do DPPH (%) = ———— x100

Trong d6: A_la do hap thy ctia dung dich
DPPH khong c6 mau thir; A_1a d6 hép thu cua
dung dich DPPH ¢6 mau thir.
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Xdc dinh hoat tinh khing khudn cia dung
dich mau: Phuong phap xac dinh hoat tinh
khang khuan dugc xac dinh bang phuong phap
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duc giéng thach voi ching kiém dinh Gram (-)
Escherichia coli ATCC 8739 va ching Gram
(+) Staphylococcus aureus ATCC 25923,
Céac chung gbc duoc bao quan -80°C trong
glycerol 20% tai PTN Truong Pai hoc Nha
Trang. Ching kiém dinh ting sinh trong TSB &
35°C/24 gio, dung chuidn McFarland 0,5 dé do
mat do dat 10° cfu/mL va cdy trang 100 pL trén
dia thach TSA. 100 pL dung dich mau duoc
cho vao cac giéng thach duong kinh 5 mm va u
0 35°C/24 gid. Viéc do kich thudc vong khang
khuan (mm) cho biét mirc d6 nhay cam cua
ching kiém dinh d6i v6i dung dich mau. Kich
thudc vong khang khuan dugc tinh bang trung
binh cdng gié tri 3 1an lip theo cong thirc:

Kich thuéc vong khang khuan (mm) =D - d

Trong do: D 1a duong kinh vong khang 16n
(mm), d 1a duong kinh giéng (mm)

Xac dinh mat do vi sinh vdt trén cd bop:
Mt d6 vi khuan trong mau duoc kiém tra theo
phuong phép dém khuan lac. 10 g mau ca bop
thém vao 90mL dung dich dém dugc chuyén
vao ti dung mau. Pong nhat mau va pha lodng
bac 10 dén nong do thich hop. Xac dinh téng
vi sinh vat hiéu khi TVC béng cach hat 1,0mL
mau & d6 pha loang phu hgp vao dia va rot moi
truong PCA dugc tron déu trén cac dia PCA vo
trung, 4 30°C trong 24 gio (ISO 4833-1:2013).
Xac dinh mat d6 Coliforms bang cach ciy trang

0,ImL mAu trén dia thach VRB-A, @ 35°C va
dém khuan lac trén dia (ISO 4832:2007).

Phwong phap danh gia cam quan: st dung
phuong phap QIM danh gia cam quan dya trén
bang mo ta chi tiét cac thudc tinh cam quan vé
d6 tuoi cua san pham thuy san (Nguyén Vin
Minh, 2021). Trong d6, mdi thudc tinh c6 thang
diém tir 0 dén 3 (diém 0 twong Ung c4 rat twoi;
diém 16n hon danh gia ca giam chét lugng).
Miu c4 fillet co trong luong 50 g (khong lay
phan thit gin dudi va bung) duoc ma hoa ngau
nhién. Hoi dong chdm cam quan gdm 5 thanh
vién Khoa Cong nghé Thyc phim va Trung
tam Thi nghiém Thyc hanh thuoc Truong Dai
hoc Nha Trang dugc lya chon va huén luyén
trude khi thuc hién qua trinh danh gia.

2.4. Phuong phap xir 1y s6 liéu

Cac thi nghiém dugc tién hanh 3 lan va
s6 liéu duge xir Iy bang phan mém MS Excel
2016, so sanh sy khac bi€t dya vao phan tich
phuong sai (ANOVA) voi sy khac biét co y
nghia p<0,05.
IIL. KET QUA VA THAO LUAN

3.1 Két qua xac dinh mt s6 dic tinh ciia
dung dich bdo quéin

Cac dic tinh gom pH, hoat tinh chong oxy
hoa va kha nang khang vi khuan E. coli, S.
aureus cua cac dich bao quan dugc xac dinh )
liéu trong Bang 1.

Bang 1: Két qua xac dinh mot s6 dic tinh ciia dung dich bio quén

Dung dich bao quan pH Hgitytﬁlé};itf;g Zojoglikhang khu;iizrjs)
Kb 3.1+0.217 57,19 £0.1° 9,6+0.1° 12,7+0.1°
Cs 1,0% 2.8+0.0° 26,19 £0.1° 40+0.21° 6,8 +0,13?
Kb - CS 0,5% 3.17+0.12° 64,15+0.12¢ 11,3£0.15% 13,20+ 0,5°
Kb - CS 1,0% 3.38+0.21° 68,56+0.37° 16,17£0.2 © 17,9 +£0,2°
Kb -CS 1,5% 3.42 +0.34° 69,20+1,21°¢ 17,1£0.13 © 19,6 £ 0,18
Kb - CS 2% 3.47+0.20 672041 21¢ 16,7+0.2¢ 18,1 +0,12¢

*Cdc 56 trung binh trén ciing mot cét cé ky twe khdc nhau biéu thi sw khdc biét c6 y nghia (p<0,05)

TRUONG DAI HOC NHA TRANG o 27



Tap chi Khoa hoc - Cong nghé Thity sdn, S6 1/2026

T cac két qua cta nghién ctru cho thiy, cac
dung dich thir nghiém khong co sy khac biét vé
pH (p<0,05), déu trong khoang tir 2,8 -3,5. Tuy
nhién hoat tinh chng oxy hoa, kha ning khang
khuén cua cac dung dich Kb - CS c6 khac biét co
¥ nghia so v6i cac mau don. Theo két qua ¢ Bang
1, céc hoat tinh chéng oxy hoa va kich thude vong
khang khuan cta cac mau Kb - CS cao hon gip
doi so véi mau don CS 1%.

Dung dich Kombucha dugc str dung lam dung
moi ty nhién dé hoa tan chitosan, day la mot
phuong phap méi trong san xut mang chitosan.
Hop chét phenolic c6 trong dung dich tra da lam
tang kha niang chng oxy hoa cta dung dich Kb
va Kb - CS. Kha néng nay tang lén khi st dung
Kb lam dung méi so voi dung acid acetic hoa tan
chitosan. Chitosan CS la mdt trong nhimg “vat
liéu bao go6i” dugc chi1 y do c6 kha ning tao mang
khang khuan, chong oxy hoa, khong doc hai, dong
thoi ¢6 kha nang phan hiy sinh hoc tt (Karolina
S, va cong sy, 2023). Nhiéu nghién ctru cho th?iy,
CS c6 kha ning kiém ham sy hoat dong nhiéu
ching vi sinh vat gy bénh, cling nhu nhiing vi
sinh vat giy hu hong thyc pham (Chen, M., Hu,
L., va cong sy, 2022; Zhu, X, va cong sy, 2022;

Maricarmen J. D. H.-V., va cdng su, 2025) . Tac
dung khang khuan cta CS thé hién ¢ hoat dong
tuong tac gitta polycationic tich dién duong véi
té bao vi khuan tich dién am. Pic tinh khang nim
va khang khuéan ciia mang CS rat dugc ua chuong
khi sir dung trong vat liéu bao géi thuc pham
(Moawad, R. K., va cdng sy, 2017). Viéc két hop
CS vi 1 s6 chat phy gia tur nhién nhu tinh dau, cac
chit chiét xuét tir thuc vét lanh tinh s& lam tdng
hoat tinh khang khuan ctia dung dich (Maricarmen
I. M. va cong su, 2025). Cac nghién ctru vé vi
sinh cho thdy rang dung dich Kb - CS c6 hoat
tinh Chéng lai Salmonella eneterica, Escherichia
coli cao hon so vdi dung dich Kb don, kich thudc
vong khang khuan thuong dao dong tir 9- 18 mm
(Karolina S, va cong sy 2023).

3.2. Két qua anh hwong cia dung dich
nghién ciru dén mét s6 dic tinh ciia ca bop
phile

Thi nghiém nhiing cac mau cé bép fillet trong
cac dung dich bao quan va két qua danh gia pH, ty
1¢ dan hoi, kha ning giit nudc va mét do vi khuan
hiéu khi bao quan lanh trong 10 ngay dugc trinh
bay trong Bang 2.

Bang 2: Két qua anh hwéng ciia cac dung dich bio quan dén mét sé dic tinh ciia ca bép fillet

Khaningdan Khanang git L oroxide Ve
Mau thi nghiém  pH ca pang nang g value (PV) (log(CFU/
hoi (%) nude (%)
meq/kg mL)
pC 70£0,1°  552+£0,1°  51,7£026°  9,19+0,1°  6,79+0,11°
Kb 6,5+£0,05 63,0£02°  60,8+0,18  337+£0,01° 4,11+0,15%
CS 1,0% 6,1£0,0° 86,7+0,15° 67,1023  4,09+025% 3,72+ 0,23
Kb-CS1,0% 62+0,1° 959+024* 734+0,18 289+021*° 3,13+0,11°

*Cdc 56 trung binh trén ciing mgt cgt c6 ky tw khdc nhau biéu thi sw khéc biét c6 y nghia (p<0,05)

Sau 10 ngay bao quan lanh ca bdp fillet, pH
méu d6i chimg vé gid tri trung tinh 7, trong khi
d6 cac mau ca nhiing dich bao quan van gitr duoc
gia tri pH acid khoang 6 — 6.5. Kha ning dan hoi
va kha ndng gitr nuéc cao nhit & mau ca bao quan
bang Kb - CS 1,0% lan luot 13 95,9% va 73,4%.
Trong khi d6, kha ning dan hoi va kha ning giir
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nudc thap nhat & mau ca déi chung 1a 55,2% va
51,7 %. Céc gia tri ndy cang cao cho thiy chit
luong c4 cang tot. Két qua kiém tra chi s6 PV &
méau c4 bao quan bang Kb — CS 1,0% thap nhit,
ching to lipid cd nhing trong Kb - CS bi oxy hda
rat it. Mat do tong s6 vi khuan hiéu khi trén mau
bao quan nay ciing rt thip, chi c6 3,13log(CFU/
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mL), giam hon 3,0log(CFU/mL) so véi mau déi
chiing.

C6 nhidu phuong phéap kéo dai thoi gian bao
quan thyc pham nham ngin chan sy oxy héa lipid
va giam sy phét trién ciia vi sinh vét trong béo
quan lanh, mang CS c6 thé dung riéng 1¢ hodc két
hop véi chit khang khuan/antioxidant khac (tinh
dau, chiét xuét thyuc vét, hodc & ddy 1a Kb)... Viéc
str dung cac hop chit tw nhién ¢6 tic dung chong
oxy hoa va trc ché hoat dong cua vi sinh vat két
hop bao quan thyc phdm dang dugc chd ¥ nghién
ctru va st dung trong thyc té boi tinh an toan va
hiéu qua kéo dai thoi han sir dung thyc pham.
Nhimg nghién ctru vé bao quan ca cho thiy CS
c6 tac dung giam mét nude, trc ché vi sinh va kéo
dai thoi gian bao quan & 4°C so v6i ddi chimg
(Kurek, M. va cong sw,2024). Cac nghién ctru déu
cho biét kha nang phuc hdi va kha ning giir nuée
cta co thit ca cang cao, chimg to chat luong c4
cang it bi bién d6i. Kha ning giit nudc WHC giam
do sur bién tinh ctia actomyosin va myosin co thit
cé, kha nang gilt nudc mao quan giam, hoat dong
phén gidi phan hiy cua enzyme va vi sinh vat ting
1én, tir 6 1am giam kha ning phuc hdi cta co thit
ca. Chi s6 peroxide (PV) 1a chi tiéu quan trong
danh gia muc oxy héa lipid cua ca, dic biét doi
voi cac loai ca béo giau acid béo. Trong qua trinh
bao quan, vi€c oxy hoa lipid sé tao thanh cac san
pham c6 mui 6i, khét, tir d6 lam giam gia tri cam
quan ciing nhu chat luong clia san pham. Mot sb
nghién ctru cho thay tac dong chong oxy hoa va

khang khuén ciia CS tang 1én khi sir dung Kb lam
dung moi hoa tan CS (Karolina S. va cdng su,
2025).

Nhu vay, sau 10 ngay bdo quan lanh cé bdp
fillet, mau c4 fillet phit Kb — CS 1,0% c6 kha niing
dan hoi, kha nang gitr nudc cho co thit ca fillet tot
nhét, ham lugng PV va mat d¢ vi khuan th?ip nhét
50 voi cac mau bao quan khac. Két qua twong dong
voi céc nghién ciru trude khi cho biét kha ning
chdng oxy hoéa lipid va kha ning khang khuén ctia
CS dbi véi thyc pham gia ting khi két hop vai Kb
(Ashrafi, A., 2018; Naveena, B. M., 2021).

3.3. Anh hwéng ciia thoi gian bio quéan va
nong d9 CS dén chit lwgng ca bop cit lat bao
quéin

Chitosan CS thuong dung cho mang bao thyc
pham véi nong do dao dong 0.5-2% (w/v); Dé
d4nh gia chinh xac anh hudng cta nong do CS
trong dung dich Kb dnh huong dén chit luong
céa bop, thi nghiém da nghién ctru cac dac tinh ly
hoa, mat dg vi sinh vat, su thay d6i cam quan cla
mau c4 trong qua trinh bao quan lanh khi dugc bao
boi cac dung dich Kb - CS véi cac ndng do CS 1a
0,5%, 1,0%, 1,5%, 2,0%.

3.3.1. Anh huong thoi gian bao quan dén ddic
tinh Iy héa ciia ca bop fillet bao qudn bang dung
dich Kb- CS

Cac dac tinh bao gém dd dan hoi, kha nang
gilt nudc, muc dd oxy hoa cua ca fillet trong qua
trinh bao quan lanh 15 ngay duoc thé hién trén
Hinh 1, 2, 3.

—8—Kb-CS 0,5% Kb -CS 1,0%
—8—Kb-CS 1,5% —0—Kb - CS 2,0%
_ 115
<105 L
3
= 95 F
2
< 85
= 75
>
65 1 1 1 1 )
0 3 6 9 12 15
Thoi gian bao quan (ngay)

—@—Kb-CS 0,5%
—@—Kb-CS 1,5%

Kb -CS 1,0%
—0—Kb-CS 2,0%

0 3 6 9 12 15
Tho1i gian bao quan (ngay)

Kha néang gitr nudc (%)

Hinh 1: Kha ning phuc hdi ciia ca bép trong
thoi gian bio quan

Hinh 2: Kha ning giir nwéc cia ca bép trong
thoi gian bio quan

TRUONG DAI HOC NHA TRANG e 29



Tap chi Khoa hoc - Cong nghé Thity sdn, S6 1/2026

Theo két qua nghién ciru, kha nang phuc hoi va
kha ning giit nudc ciia co thit ca giam dan tuong
dong trong 15 ngay bao quan lanh. Tét ci cac mau
thi nghiém khong c6 su khac biét co y nghia ¢
thong s6 ty 1& phuc hdi (tir 90 -98%) trong 6 ngay
béo quan dau va kha nang giit nudc ciia co thit (72
- 77%) trong 3 ngdy bao quan dau. Pén ngay bao
quéan 6 - 12, kha nang phyc hoi hau nhu khong thay
d6i & mau Kb - CS 1,0% (94,5%) va Kb - CS 1,5%
(91.9%); kha niing niy giam manh & 2 miu CS ¢
nong d6 0,5% va 2,0% , dic biét giam nhidu ¢ mau
Kb - CS 0,5% sau 15 ngay bao quan (con 73,3%).
Tuong tu nhu vay, kha nang gitt nudc co thit ca
ciing thay ddi rat it (72%) trong 12 ngay bao quan &
mau nhing phi Kb - CS 1,0% (72,5%) va Kb - CS
1,5% (72,7%); va c6 su khac biét c6 y nghia so véi
mau Kb - CS 0,5% (56%).

Kha nang gitt nuéc WHC la mét trong nhing
chi tiéu danh gia chét lugng quan trong nhét ctia co
thit ca, phan anh kha nang giit nudc ndi tai ciia mo
co chdng lai céc tac dong ciia qua trinh bao quan
lanh. Moawad R. K., va cong sy, (2017) ghi nhan
WHC ciia ca 16 phi giam tir 74% xudng con 40%
sau 15 ngay bao quan ¢ 4°C, chiing minh sy suy
giam dang ké kha ning giit nudc khi kéo dai thoi
gian bao quan. Viéc st dung dung dich CS duoc
chimg minh 13 gitip han ché mét nudc trong thyc
pham bang cach tao mot 16p mang ban thdm, giam
toe do khuéch tén hoi nuée va oxy, béo vé chu trac

protein va lipid ciia md co. Trong nghién ctru trén
ca hoi, nong do CS 1 - 2% gitip duy tri kha ning giir
nudc ciia co thit ¢4 cao hon 10 - 20% so véi mau doi
chumng trong qua trinh bao quén lanh. Tuong tu, 16p
phit CS trén ca 16 phi va c4 thu gitip han ché viéc
giam kha ning mat nudc trong sudt 10 - 15 ngay
bao quan (Moawad R. K., va cdng sy., 2017). Cha
ca 16¢ bao quan bang CS 1,5% cho do bén gel cao,
kha néng gilt nudc 1a 91,4% va giam mat do vi sinh
vat tong s6 2 - 3 log(CFU/g) so v6i miu tring (Vo
H.N. va cong su, 2021). Nghién ctru ctia Naveena
va cong sy (2021) cho thay 16p phit Kb - CS gitp
cai thién do dan hoi va WHC cua thit gia cam, ca hoi
Vi c4 nglr trong subt qué trinh bao quan lanh, nho
duy tri céu triic soi co va han ché 1o ri dich bao. Ung
dung phu mang Kb - CS trén co thit ca béo va thit do
d4 dugc chimg minh gitip duy tri WHC tt hon so
voi 16p phu chitosan don 1¢, nho kha ning han ché
bién tinh ctia soi myofibrillar va giam ton that nudc
bay hoi trong qué trinh bao quan lanh. Co ché chinh
14 do chitosan 1am giam tdc do oxy héa lipid va han
ché bién tinh protein myofibril, tir &6 bao vé mang
lu6i co thit va kha nang phuc hoi chu tric. Qué trinh
giam d6 dan hoi ctia co thit ¢4 1 do trong qua trinh
béo quan co sur phan giai cac hop chat nhu protein,
oxy hod lipid va sy mat nudc ty do. O cé tuoi, kha
ning phuc hdi thuong dao dong trong khoang 85 -
95%, va c6 xu huéng giam xudng dudi 70% khi san
pham bt dau mat do twoi.

—0—Kb - CS 0,5%
—0—Kb-CS 1,5%

8,00
6,00
4,00
2,00

Ham lugng peroxide
(meq.kg lipid)

0,00 <

Kb -CS 1,0%
—0—Kb - CS 2,0%

0 3

Thoi gian bdo quan (ngay)

9 12 15

Hinh 3: Chi s6 peroxide PV ciia ca bop fillet trong qua trinh bio quin
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Két qua nghién ctru trong Hinh 3 cho thay
chi s6 PV ¢6 xu huéng ting din trong 15 ngay
bao quan. Trong 3 ngdy diu bao quan, chi sb
PV khong c6 sy thay d6i & tat ca cac mau dugc
nhing Kb - CS. Tuy nhién, chi s6 PV da ting
manh tir 0,42 1én 5,61 meq O, /kg lipid & mu ca
nhting phu Kb - CS 0,5% sau 15 ngay bao quan;
3 mau con lai c¢6 chi s6 PV taing chdm hon, tr
0,42 1én 4,1 - 4,9 meq O,/kg lipid sau ngay 15
bao quan lanh.

Gia trj PV trén c4 ting dan theo thoi gian
bao quan do lipid ca tiép xac khong khi, enzyme
lipoxygenase, anh sang, thay doi nhiét do bao
quan. Day la thong s6 nhay cam, phan anh sém
su thay d6i chét luong cam quan clia ¢4 béo trong
qua trinh luu trir lanh hodc doéng lanh. Khi PV
vuot qua 10 meq O,/kg, cac phan tmg oxy héa
lipid d4 dién ra manh, lam giam gia tri cdm quan,
gy mui 61 va anh huong dén d6 an toan cia san
phim (Hernandez M. D. Va cong su, 2017). Cac
bién phap bao quan sinh hoc, dac biét 1a str dung
chitosan CS, kombucha Kb, va su két hop Kb -
CS, da duogc chung minh c6 kha nang 1am cham
qua trinh oxy hoa lipid, qua d6 duy tri PV ¢ muc
thdp hon so véi mau ddi ching trong sudt thoi
gian bao quan ca. Cac nghién ctru gan day ghi
nhén rang mang pht Kb — CS ¢6 thé lam cham
qua trinh oxy hoéa lipid manh hon so voi tung
hop chit riéng 1¢, gitp chi s6 peroxide duy tri &
mtc thap trong sudt thoi gian bao quan (Sogut

& Seydim va cong sy, 2018). Trong nghién ciru
trén ca hoi va ca chém, viéc xu ly kombucha
giup duy tri PV duéi 8 meq O,/kg lipid trong 9
ngdy bao quan lanh, trong khi mau ddi chimg
vuot 12 meq/kg & cling thoi diém (Li Y va cong
su, 2021). Vi dy, ca hdi duge phu chitosan 1 -
2% c6 chi s6 PV thip hon 30 - 50% so v6i mau
khong xtr Iy sau 10 ngay bao quan 6 4°C ( Ojagh
S. M. va cong su, 2010). Theo huéng dan cia
Global Organization for EPA and DHA Omega-
3s (GOED, 2021), du ca dung cho nguoi ti€u
ding c6 chi sb PV khong vuot qua 5 meq 0,/
kg lipid, trong khi mot s6 tac gia cho ring mic
PV < 8 meq O, /kg van duoc xem la chip nhan
duoc cho lipid trong san pham c4 béo (Pak, C. S.,
2005). Theo huéng din cia GOED (2021), chi
s0 peroxide ctia dau ca ding cho ngudi khong
nén vuot qua 5 meq O, /kg lipid. Vi vay cac mau
ca bao quan bang Kb — CS sau 15 ngay c6 chi s6
peroxide & mtrc 4,1 - 4,9 meq O, /kg lipid nam
trong ngudng an toan. Hernandez M. D. va cong
sur (2017) cho biét khi PV vuot qua 10 meq 0,/
kg, chét lugng cam quan, d9 tuoi cua thit ca béo
bat dau suy giam dang ke.

3.3.2. Sy thay doi mat dé vi sinh vét trén cd
bép fillet trong thoi gian bdo qudn bang Kb- CS

Trong 15 ngdy bdo quan lanh, cic miu ca
duoc lay dé kiém tra tong s6 vi khuan hiéu khi
va Coliforms & cac ngay 0, 3, 6, 9,12, 15. Két qua
thé hién trén Hinh 4, 5.

—8—Kb -CS 0,5% Kb -CS 1,0%
= —0—Kb-CS1,5% —©—Kb-CS2,0%
= 800
€ _ 7,00
= 20 6,00
S 2 500
=0 4,00
= & 3,00 =
@~ 2,00 =04
2 1,00 —9
o) 0’00 1 1 1 Il J
a 0 3 6 9 12 15

Thoti gian bao quan (ngay)

—@—Kb-CS0,5%
—8—Kb-CS 1,5%
3,00
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Kb - CS 1,0%
Kb - CS 2,0%

Coliforms log(CFU/g)
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Ngay bao quan (ngay)

Hinh 4: Mat d0 TVC trén miu ca trong thoi
gian bido quin

Hinh 5: Mat d9 Coliforms trén miu c4 trong
thoi gian bio quan
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Quan sat Hinh 4, 5 cho théy, mat dd vi sinh
vat hau nhu khong tang, tham chi con giam nhe
& mot s6 miu ¢ 3 ngay dau bao quan. Tir ngay
thir 6 dén ngay 15 ctia qua trinh bao quan, mat
d6 tong sb vi khuan TVC ting manh. Cu thé,
méat d TVC & mau ca nhung Kb - CS 0,5% cir
sau 3 ngay bao quan tang lén 1,0 log(CFU/g)
va dat 5,87 log(CFU/g) & ngay thtr 15. Mat
do TVC ¢ méu Kb - CS 1,5% va Kb - CS
2,0% giam nhe tir 1,87 log(CFU/g) xudng 1,2
log(CFU/g) sau 3 ngay dau bao quan; tir ngdy
thir 6 méi bat dau tang 1én. Sau 15 ngay bao
quan, mat 6 TVC ¢ 3 mau Kb - CS 1,0% va
Kb - CS 1,5%, Kb - CS 2,0% tuong ty nhau
nam trong khoang tir 4,15 log(CFU/g) dén
4,73 log(CFU/g). Két qua kiém tra Coliforms &
mau Kb - CS 0,5% tang déu trong 15 ngay bao
quan dat 2,37 log(CFU/g). Mat d¢ Coliforms
& 3 mau con lai c6 su khac biét, sb luong
Coliforms giam & 3 ngay dau bao quan con tir
0,3 log(CFU/g) dén 0,6 log(CFU/g), dén ngay
15 mat d6 Coliforms dém dugc trong khoang

tir 1,73 log(CFU/g) dén 1,89 log(CFU/g).

Kurek va cong sy (2024) cho biét, khi phu
bang chitosan (CS) ¢6 ndng d6 2%, 3% hoic 4%
trén cé trich hun khoi, 16p phu CS da 1am giam
hon 4 log (CFU/g) & chi tiéu TVC so v6i mau
d6i chimg khong phi. Su phat trién ctia tong s6
vi khuan chdm hon ciing dwoc quan sat thiy &
mau phu chitosan két hop véi hypotaurine trc
ché su suy giam chat lwong, so voi cac phuong
phap xir 1y khac tong sb vi khuan TVC giam
5,25log(CFU/g) (Chen, M. va cdng sy, 2022).

3.3.3. Sw thay doi diém cam quan cia cd
bop fillet trong thoi gian bdo qudn bang Kb-
CS

Béang mo ta cac thudc tinh cam quan ca bop
fillet theo phuong phap QIM thé hién trong
Bang 3. Cac mau thi nghiém lan luot duoc Hoi
ddng cam quan cho diém cac thudc tinh cam
quan trong bao quan. Piém tong QI (Quality
Index) ctia cac mau theo thdi gian bdo quan
duoc thé hién trén Hinh 6.

Bang 3: Bang mé ta thudc tinh cdm quan cia ca bop fillet bao quan

Mau sic co  Mau sac dong déu, bong sang, co thit trang nga tu nhién
thit Mau sic dong déu, hoi sam hon, giam bong nhe
Mau sic khong ddng déu, mau xin hoi tdi hodc hoi vang
Mau sic khong dong déu, mau nau/vang rd, tdi xam, c6 dém/soi

to den trén co thit.

[US TN NS )

Trang thai Co thit san chic, dan hoi tot khi an tay trén co thit
Co thit hoi mém, dan hoi giam nhe
Co thit nhdo, mat dan hdi hoan toan

Mui Mui tanh bién tuoi nhe/ khong tanh, dé& chiu

Hoi tanh nhe, van dé chiu

Muii chua nhe, tanh 8, ¢6 dau hiéu hu

Mui amoniac hoac hu kho chiu

Bé mit 1at  Kho rdo nhe, bong, khong nhét
ca Hoi am, ¢6 16p nhdt mong
Am nhiéu, nhét nhe, tron

Mau dich  Trong sudt
chéy (néu Hoi duc
cd) Puc tr.'fmg stra

N = O = OW N~ O — O

Téng cong diém chat lugng: 12
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Hinh 6: Piém tong cic thudc tinh cam quan QI cita cic miu ca bép fillet trong qua trinh bio quéin

Mdi quan hé giita chi s6 QI va thoi gian
bdo quéan ca fillet dugc mo td bdi phuong
trinh tuyén tinh. So sanh cac mé hinh héi quy
cho thdy, QI ting tuyén tinh theo thoi gian
v6i toc 6 khac nhau giita cac mau bao quan.
Mau c6 hé sé goc 16n nhét (0,5771) biéu hién
tdc do ting QI nhanh nhat va c6 thoi gian bao
quan ngin nhit (= 17,3 ngay), trong khi mau
¢ hé sb goc nho nhét (0,4229) d6 tuoi giam
cham nhét voi thoi gian bao quan dai nhit (=
25,5 ngay). Cac hé sd chan gan 0 cho thay
mau ban dau c6 d6 tuoi cao. Gia tri R?cao
(0,95-0,98) chirng to mé hinh tuyén tinh mo
ta tot xu huéng thay d6i QI theo thoi gian.
H¢ s6 tuong quan R? cao chimg to thoi gian
bao quan c6 anh hudng rit manh dén sy bién
d6i cam quan cua san phdm, mé ta xu huéng
thay d6i cam quan ctia mau. Theo Hinh 6,
tong diém QI ctia mau ca nhung phi Kb — CS
1,5% thap nhat sau 15 ngay bao quan, ching
to do twoi ciia ca bép van duoc gilt nguyén.
Nguoc lai téng diém QI cia mau ca nhing
phu Kb — CS 0,5%, chiing té d6 tuoi da gidm
sau 15 ngay bdo quan.

Cian clr vao diém QI va Torry, thoi han st

dung ctia san pham phi 1& c4 16c bao quan
lanh 4°C 1a 13 ngay, twong tng véi chi s6
chat lugng QI 1a 11. Sau thoi diém ndy sin
pham khéong con phu hop cho ngudi st dung
(Nguyen, M.V va cong su, 2021). Nhu vay,
viéc phu Kb - CS 1én cd bdp fillet trong
nghién ctru kéo dai thoi gian bdo quan hon
so voi nghién ctru cua Nguyen, M.V va cdng
su (2021).
KET LUAN

Dung dich Kb - CS ¢6 dic tinh chdng oxy
héa, khang khuéan tét hon so véi dung dich
don Kb hodc CS. Viéc bdo quan ca bdp fillet
bang 16p phu Kb - CS 1,0 - 1,5% giit nguyén
dugc d6 dan hoi, kha nang gilt nudc cua co
thit c4, dong thoi chi s6 PV hau nhu khong
thay doi trong 12 ngay bao quan. Mat do tong
s6 vi khuan chi tang 1,0 log(CFU/g) so véi
mat do ban dau sau 15 ngay bao quan. Két
qua danh gia cam quan QIM ciing cho thay
mau ca nhing phi Kb - CS 1,5% c6 do tuoi
giam cham nhit so v6i cac miu nghién ciru
con lai va gia tri cam quan hau nhu khong
thay doi sau 15 ngay bao quan.
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