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ABSTRACT

The study was conducted with the main objective of investigating the
ability to store fried snakehead fish cakes at low temperatures using
edible chitosan film. The contents of the study include (i) determining the
appropriate concentration of chitosan used to wrap fried snakehead fish
cakes, (ii) studying the ability to preserve fried snakehead fish cakes of
different types of chitosan films at cold temperatures, and (iii) assessing
the ability to preserve fried snakehead fish cakes of chitosan films under
frozen conditions. The study results showed that a chitosan solution of
1.5% concentration is most suitable for wrapping fried snakehead fish
cakes. Also, preserving with 1.5% chitosan film combined with sodium
tripolyphosphate at a concentration of 0.2%, with a 2-minute dip time,
can help improve the ability to inhibit the growth of microorganisms and
maintain the quality of fish cake compared to using chitosan films. With
the coating support, the preservation time of fried snakehead fish was 8
weeks of cold storage and 12 weeks of frozen storage, respectively with
product quality not changing significantly and microbiological safety.
TOM TAT

Nghién cuu diegc thye hién voi muc tiéu chinh la khao sat kha nang bao
quan cha ca loc chién o nhiét do thap sir dung mang chitosan an duorc.
Cac ngi dung da duoc tién hanh trong nghién ciru bao gom: (i) xdc dinh
nong do chitosan thich hop diing dé bao mang san phdam cha ca l6c chién,
(ii) nghién cvuu kha nang bao quan cha ca loc chién cua cac logi mang
chitosan ¢ diéu kién nhiét @ lanh va (iii) ddnh gida kha nang bao quan
chd cd loc chién ciia cdc logi mang chitosan ¢ diéu kién trir dong. Két qua
nghién ciru giup xdac dinh dwoc, dung dich chitosan co nong dé 1,5% la
thich hop nhat dé bao mang cha cd léc chién. Bén canh do, viéc bao quan
bang mang chitosan 1,5% két hop sodium tripolyphosphate & nong dé
0,2%, voi thoi gian nhung 2 phut giup cdi thién kha nang vic ché sw phat
trién ciia vi sinh vt va duy tri chat leong ciia cha so véi sir dung mang
chitosan riéng 1é. Véi sie hé tro cua mang bao, thoi gian bao quan cua
cha ca l6c chién tuong ing dat 8 tuan bdo quadn lanh va 12 tuan triv dong
véi chat lwong san pham thay doi khong déing ké va dam bdo an toan vé
vi sinh.
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1. GIOI THIEU

Nuoi trong va ché bién thuy san 1a mot trong
nhitng nganh kinh té miii nhon cta Viét Nam noi
chung va viing Dong bang song Ciru Long ndi riéng.
Cac loai thuy san duoc nudi voi san luong l6n &
vung dong bang song Curu Long chu yeu lacatra, ca
diéu hong, tom va gan day 1a sy phat trién manh mé
ctia nghé nudi ca 16¢ (Lé Xuan Sinh & DS Minh
Chung, 2009). Tuy nhién, san lugng cé 16¢c nudi tang
1én nhanh chong do viéc mo rong dién tich nu6i méot
cach tu phat, khong theo quy hoach da dan dén tinh
trang kho khan trong tiéu thy, lam gia ca bép
bénh,... Chinh vi thé, viéc su dung thit ca 16c trong
ché bién san phé”im chét lugong cao, dac biét 1a san
pham cha cé 16¢ chién c6 chét lugng va cam quan
cao di duoc nghién ciru thanh cong boi Tran Thanh
Truc va ctv. (2016) va Vo et al. (2018) gop phan on
dinh dau ra cho nguyén liéu, tao ra san pham méi
mang tinh canh tranh trén thi truong, da dang hoa
san phém dong thoi nang cao thu nhap va céi thién
doi song cua nguoi dan. Vi gid tri dinh dudng cling
nhu d6 am cao, cha ca l6c s& nhanh chong mat 4m
kéo theo viéc giam khoi luong, giam gia tri dinh
dudng va xay ra nhiéu bién d6i khong mong mudn
do hoat dong cua vi sinh vat. Do do, viéc st dung
céc phu gia bao quan co ngudn géc ty nhién nhu
chitosan dugc chiét xut tir vo tom trong duy tri chat
luong va kéo dai thoi gian bdo quan cha ca 16c co6 y
nghia quan trong. Vi viy, viéc nghién ctru su dung
mang chitosan trong bao quan cha ca loc chién &
nhiét do thép duogc thyc hién véi mong mubn duy tri
chat lugng va kéo dai thoi gian bao quan san pham.

2. PHUONG PHAP NGHIEN CUU
2.1. Phuong tién nghién ciru

Nguyén liéu: Ca 16¢ nudi c6 khéi lugng tir 400
dén 700 g (khdi lugng thu hoach phd bién va phu
hop cho ché bién cha, Vo et al., 2018) dugc thu mua
tryc tiép tai ving nudi ¢4 16¢ & huyén Tam Binh, tinh
Vinh Long. Ca sau khi thu mua duoc van chuyén
dang séng (chira trong thung nudgce) vé phong thi
nghi¢m, thoi gian vén chuyen khoang 1 gio. Tai
phong thi nghiém, ca l6c song dugc dé 6n dinh trong
bé nude it nhat ‘mot gio trude khi tién hanh cac cong
doan xur 1y tiép theo (Tran Thanh Triic va ctv.,
2016).

Phuy gia, gia vi si dung
STPP (Sodium tripolyphosphate, Phap).

— Chitosan dugc cung cap boi Cong ty TNHH
Mot thanh vién Chitosan VN.
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— Tiéu, t0i, dudng, bot ngot va céc thanh phan
phu gia khac duge mua tir céc sicu thi tai thanh pho
Can Tho, theo cac Ti€u chuan Viét Nam dung cho
ché bién thyc pham va con thoi han st dung.

2.2. Phwong phap bd tri thi nghi¢m

2.2.1. Chudn bi nguyén liéu

C4 l6c sau khi d¢ 6n dinh duoc can khéi luong
trude khi 1am ngat, cat tiét va xa mau trong nudc
chay tran dé dam bao loai béd mau hoan toan. Ca sau
khi cét tiét dugc chuyen sang danh vay, b6 mang,
nap mang, ndi tang, dau va dugc rua trong nude
muoi voi nong d6 0,5%. Sau d6 tién hanh 16t da va
fillet lay phan thit ca. Rura lai thit ca bang nudc sach,
nudc rira phai duge giit ¢ nhiét do thap 5 dén 10°C
nham tranh cac bién doi sinh hoa trong nguyén liéu
va sy phat trién cua vi sinh vét gay anh huong dén
chat lugng ciia san pham (Tran Thanh Triic va ctv.,
2016). Can xé4c dinh hi¢u suat thu hoi, fillet ca duoc
cit thanh nhiéu khiic va cho vao tai PE (0,5 kg/thi)
dé tién lgi cho lanh dong nguyén liéu. Tién hanh
lanh d6ng ca & nhiét d6 -18°C it nhat 24 gid trudc
khi sit dung cho nghién cuu (Vo et al., 2018).
Nguyén liéu ciia mdi dot 1dy mau déu dwoc phan tich
cac chi tiéu hoa ly.

2.2.2. Chudn bi méu cha cd léc chién

Quy trinh ché bién san pham cha c4 16c sir dung
lam nguyén liéu cho cac khao sat trong nghién curu
dugc thyc hién nhu két qua tir nghién ctru ctia Tran
Thanh Trtc va ctv. (2016) va Vo et al. (2018).

Thit ¢4 16¢ sau lanh dong s& dugc xay tho dé pha
v& chu trac va phdi tron phu gia bao gdbm 1,32%
mudi, 6,17% nudce da, 1,5% sorbitol, 1,5% succrose,
0,2% sodium tripolyphosphate, 3% tinh bot bién
tinh, 0,5% bot tiéu, 0,5% bot toi va 0,3% bot ngot.
Sau mdi phu gia b sung tién hanh xay phdi tron 30
gidy sau do tién hanh xay min khdi thit ca dé tao
khdi paste hoan chinh. Phan paste sau khi xay min
s& dugc dinh hinh ¢ dang miéng tron (chidu day
trung binh 14 dén 15 mm, dudng kinh 68 dén 70
mm, khdi lugng mdi mau khoang 50 g). Sau khi dinh
hinh, cha ca miéng dugc giit trong ta mat tir 2-6 gid
& nhiét do tir 2 dén 4°C dé 6n dinh lai cau tric gel
(Nguyen et al., 2019) va chd dé dugc hip so bo &
nhiét do 60+2°C trong thoi gian 30 phat. Sau khi
chién ngép trong dau & nhiét do 180°C trong thoi
gian 3 phut, san pham cha ca duogc dé ngudi ngoai
khong khi dén nhiét d6 phong. San pham cha cé loc
chién s& duoc nhing mang chitosan v6i néng do
khac nhau va 1am kho trudce khi tién hanh bao quan
& cac diéu kién nhiét d¢ thap.
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2.2.3. Thi nghiém I: Xdc dinh nong dg chitosan
thich hop dimg d@é bao mang cha cd léc
chién

Thi nghiém dugc tién hanh véi muc tiéu xac dinh

nong do chitosan thich hgp nham han ché sy phat
trién ctia vi sinh vat trong bao quén lanh cha ca loc
chién. Ché c4 16¢ chién dugc chuan bi dong nhat nhu
& muyc 2.2.2, cha sau chién dugc dé ngudi trudc khi
phu mang chitosan theo phuong phap nhing tric
tiép trong thoi gian c¢b dinh 2 phut & cac nong do
0,5%, 1%, 1,5%, 2% cua chitosan dugc hoa tan
trong dung dich acetic acid 1%, mau ddi ching
khong pht mang chitosan. Cha sau phu mang dugc
lam kho trong tii lanh (4+2°C) va cho vao bao bi PA,
diéu chinh d6 chan khong 90%, san pham duoc bao
quan trong ti lanh cho phéan tich chi ti€u vi sinh vét
hiéu khi tong s6 sau thoi gian 0, 1, 3 tuan bao quan.

2.2.4. Thinghiém 2: Nghién ciru anh huong cua
viec b6 sung két hop  sodium
tripolyphosphate va chitosan dén kha
nang bdo quan lanh va lanh dong cha ca
loc chién

Thi nghiém giup xac dinh duoc sy thay d6i chat

luong chd ca lo6c chién do tdc dong cua mang
chitosan ¢6 va khong c6 bd sung sodium

Béng 1. Chi tiéu va cac phwong phap phan tich
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tripolyphosphate (STPP) khi bdo quan lanh. Cha ca
sau cong doan chién dugc dé ngudi ¢ nhiét do phong
va tién hanh nhiing vao dung dich chitosan c6 nong
d6 dugc lya chon tir thi nghiém 1, & mau con lai, su
dung dung dich chitosan dugc két hop voi sodium
tripolyphosphate 0,2% (nong do STPP ti da duoc
thém c6 thé hoa tan vao dich mang chitosan) trong
thoi gian 2 phut. Cha sau nhiing mang dugc lam kho
bang ti mat, sau d6 cho vao bao bi PA hut chan
khong 90% va bao quan ¢ 2 diéu kién nhiét do lanh
(4£2°C) va lanh dong (-20+2°C). Céc chi tiéu can
phén tich dugc thu nhan tai cic cong doan trudce khi
dua vao bao quan va sau mdi 1-3 tudn bao quan
(phan tich dén tuan bao quan thir 8 dbi véi bao quan
lanh va tuan thtr 12 d4i voi cha ca trir dong).
2.3. Phwong phap thu thip va xir Iy s6 liéu

Céc thi nghiém trong nghién ciru dwoc bé tri
ngau nhién, 1ap lai 3 1an. Thong sb thich hop duoc
lya chon tir két qua cua thi nghiém trude dugc sir
dung cho thi nghiém ké tiép. Két qua cua céac thi
nghiém duoc thong ké va phan tich theo phan mém
thong ké Statgraphics Centurion XVI, phan tich
phuong sai ANOVA, kiém dinh Duncan dé két luin
su sai khac gitra cac nghiém thire. Cac phuong phap
phéan tich cac chi tiéu st dung trong nghién ctru dugc
thé hién tai Bang 1.

Chi tiéu

Phuong phap phin tich

bam téng s0 (%)

Lipid tong sb (%)

Ham lugng peroxide (%)

Tong bazo bay hoi (mgN/100 g)
Téng s6 VSV hiéu khi (CFU/g)
Kha nang giir nude (%)

Phuong phap Kjeldahl, TCVN 8125:2009

Phuong phap Soxhlet, TCVN 8125:2009

Xac dinh theo TCVN 5777:2004

Xac dinh theo TCVN 9215-2012

Xac dinh theo TCVN 4884:2005

Phuong phéap nén ap luc trén gidy loc (Grau & Hamm, 1957; trich dan

boi Honikel & Hamm, 1994)

Gia tri pH

boa am (%)

Do trang (L* - 3 x b¥)
dén D65

Do bén gel (g.mm)

St dung pH ké, theo ISO 2917: 1999(E)
Xac dinh bang phuong phap NMKL s6 57-1994 .
DPo bang thiét bi do mau NH300 (Trung Quoc) véi hé mau CIE bang

St dung may do céu trac Rheotex

3. KET QUA VA THAO LUAN

3.1. Anh huéng caa nong dd chitosan dén
maét so vi sinh vt hiéu Kkhi tong s0 clia

san pham

Vi sinh vét hiéu khi tong s6 1a mot trong nhiing
chi tiéu quan trong dé danh gia murc d6 an toan do6i
v6i cac mat hang thily san va san pham thiy san sau
bao quan. Do do, gidi phap ung dung mang bao
chitosan trong bao quan san pham giau dinh dudng
nhu cha c4 16c chién 1 rat can thiét. Tuy nhién, voi
nong d6 dich mang chitosan khac nhau s& gitp tao

150

nén d6 day 16p mang bao khac nhau va vi vay co tac
dong dén kha nang klem soat vi sinh vat cua mang
bao. Su thay dd1 mat sb vi sinh vét hiéu khi tong sO
ctia cha cé 16¢ chién dugc bao mang vai cac ndng do
chitosan khac nhau sau 1 d&én 3 tuan bao quan dugc
thé hién qua Bang 2.

Béng 2 cho thay mat s vi sinh vat hiéu khi tong
sO clia cac méu tang dan theo thoi gian bao quén,
nhung khi nong d6 dung dich tao mang chitosan
tang thi mat s vi sinh vat hiéu khi tong sd giam dan.
Theo nghién ctru cua Tri and Sri (2007), nong do
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chitosan va thoi gian ton trit ¢6 anh huong 1on dbi
v6i sy phat trién vi sinh vat trén san pham, nong do
chitosan cang thap va thoi gian ton trir cang dai thi
tong s6 vi khuan cta san pham s& tang. Két qua
nghién ctru con dugc khang dinh bo1 mau duoc bao
mang chitosan luén c6 kha nang han ché s6 luong vi
sinh vat t6t hon mau d6i ching. Tai thoi diém bat
dau bao quan, vi sinh vat hiéu khi tong s ciia mau
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d6i ching dat 9+1 CFU/g, ting nhanh dén 5,90x10?
(590) CFU/g o tuan bao quan tha 3. Dbi voi nhitng
mau c6 bao mang v6i néng do dich mang chitosan
cang cao thi mat s6 vi sinh vat hiéu khi tong s6 o
xu hudng giam xudng, & ndng d6 1,5% dén 2% thi
mat s6 vi sinh vat hiéu khi tong sd chua vuot qua
10 CFU/g.

Bing 2. Tac dong ciia mang chitosan nong d9 khac nhau dén vi sinh vét hiéu khi tong s ciia cha c4 léc
chién & cac thoi diem bao quan khac nhau

Thai gian bao

M3t s6 vi sinh vt hiéu khi tong s6 (VSVHKTS, CFU/g)

quan (tuin) Doi chung  Chitosan 0,5%  Chitosan 1% Chitosan 1,5% Chitosan 2%
0 9+1 27+£5 36+8 23+1 1443
1 270+12 130+11 98+15 152 1242
3 590+18 530424 16022 412 4042

Két qua thi nghiém dwoc lap lai 3 lan

Co ché hoat dong chéng vi sinh vat cua chitosan
da duoc duoc giai thich ¢ nhiéu nghién ctru nhu sau:
su tuong tac ciia chitosan 1én mang hodc 1én céc ciu
tir ctia vach té bao vi sinh vat lam ting kha ning
tham thau ciia mang va su 10 ri chat kho tir té bao,
hodc nho vao kha ning lién két voi nude va trc ché
cac hoat dong ctia enzyme thuy phén protein
(Darmadji & Izumimoto, 1994). Mac du chitosan c6
kha nang khang khuan kim ham sy phat trién ctia vi
sinh vat, tuy nhién & nong d6 cao nhat dinh (tir 1,5 %)
thi chitosan méi thé hién rd tac dung kiém soat vi
sinh vat. Mac du vay, khi ndng d9 chitosan c6 tang
cao hon nita thi hiéu qua kiém so4t vi sinh vét khong
cling khong duoc cai thién nhiéu. Ngoai kha ning
han ché su phat trién cua vi sinh vat thi kha nang
chéng oxy hoa, kéo dai thoi gian bao quan mat
(5£1°C) san phdm thit ci4 hdi cau vong
(Oncorhynchus mykiss) cua chitosan cling da dugc
khang dinh trong nghién ctru ciia Chamanara et al.,
(2013), san pham bao mang c6 kha nang bao quan
dén 15 ngay so v6i 6 ngay ddi voi san pham khong
bao mang.

Xem xét két qua trén c6 thé két luan, mau nhing
mang chitosan & nong d6 1,5% c6 kha ning kiém
soat tot mat sd vi sinh vat, dén tuan thir 3 chi dat
41+2 CFU/g va khac biét khong dang ké so véi mau
¢6 ndng dd 2% (40+2 CFU/g). Vi vay, dung dich
mang chitosan co néng d0 chitosan 1,5% duoc chon
dé d4nh gia kha ning bao quan & cac thi nghiém tiép
theo.

3.2. Kha niang bio quén cha ca 16c chién do
tic dong cha chitosan va sodium
tripolyphosphate & diéu kién nhiét d¢
lanh (4+2°C)

O dviéu kién nhiét do bao quan lanh, kha nang
phat trién cua vi sinh vat gdy hu hong van con ¢ muc
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cao, nén kha ning kiém soat vi sinh vat ciia mang
bao 6 vai trd hét sirc quan trong. Trong nghién ciru,
mang bao chitosan véi néng do6 1,5% da duoc su
dung, dong thoi, dé néng cao hiéu qua kiém soét ctia
cua rao can nay, mudi sodium tripolyphosphate da
dugc bd sung véi nong d6 0,2% vao dung dich
chitosan trudc khi nhing tao mang dé tao hé gel
mang cac chudi ion 4m (nanochitosan) c¢6 kha ning
han ché sy phat trién cta vi sinh vat. Nhiéu nghién
clru cling da ching minh hdn hop nay khong doc va
kha néng tao gel ciing nhanh chong (De Moura et
al., 2009). Anh huéng cua viéc st dung mang
chitosan ¢6 va khong co6 su két hop véi sodium
tripolyphosphate dén sy thay doi chi tiéu vi sinh hiéu
khi tong s6 cua cha cé 16c chién & cac thoi diém bao
quéan khéc dugce thé hién & Bang 3.

Béng 3 cho thay trong diéu kién bao quan lanh
(4+£2°C) mat s vi sinh vat hiéu khi tong 56 tang lién
tuc theo thoi gian bao quan & tat ca cac mau. Véidod
am cao, gidu dinh dudng va ham lugng protein tong
s6 cao lén dén trén 20% nén cha ca l6c chién la moi
truong rat thuan lgi cho su phat trién cta vi sinh vat.
O diéu kién bao quan khéng bao mang (mau (101
chimg), mét s6 vi sinh vat hiéu khi tong s6 phét trién
nhanh chong, 1én dén hon 10° CFU/g sau hai thang
bao quan, vuot qua quy dinh cho phép ciia Bo Y té.
Riéng hai loai mang bao chitosan va chitosan c6 hd
trg ciia STPP (nanochitosan) da thé hién hi¢u qua
kiém soat sur phat trién clia vi sinh vat, den tuan bao
quéan thir 8 mat sb vi sinh vat hiéu khi téng s6 van
con thip hon so véi quy dinh cia Bo Y té (5,9x10°
CFU/g dbi véi mang chitosan va 3,2x10° CFU/g d6i
v6i mau bao mang chitosan c6 hd trg ciia STPP).

Ngoai ra, két qua ciing da cho thiy sy két hop
v6i STPP d4 nang cao hiéu qua kiém soat vi sinh vat
clia mang chitosan, diéu nay ciing da duoc chimg
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minh trong nghién ctu cua Du et al. (2009), viéc
phan bb cia STPP trén mang chitosan di tao nén
tinh chat vat Iy va hoa hoc doc dédo cho mang. Khong
chi ¢6 tiém nang trc ché vi sinh vat hiéu khi tong sd,
mang chitosan c6 hd trg ctia STPP con c6 kha ning
kiém soat sy phat trién ctia nhidu vi sinh vat gy hu
hong khac, ching han vi sinh vét thity phan protein,
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vi sinh vat ua lanh, coliform va céc vi sinh vat gdy
hu hong khéac (Entsar et al., 2012). Do vay, xét vé
van d an toan vi sinh thi sir dung mang an duoc két
hop v6i STPP (1,5% chitosan + 0,2% STPP) co tiém
nang rat 16n trong viéc han ché sy phat trién cta vi
sinh vat trén san pham cha ca 1c chién.

Bing 3. Tac dong ciia mang bio quan dén dd bén gel va vi sinh hiéu khi tong s ciia cha ca 16¢ chién

theo thoi gian bao quan lanh

Phu gia Tuin D§ bén gel (g.mm) VSVHKTS (CFU/g)
0 9485+:381°f (0,90+0,2)x10!

DG chimg 2 92562324 (4,400,3)x10?
4 8947:£5230<d (2,400,2)x10°

6 8766+458" (1,200,1)x10*

8 7801419 (2,60::0,4)x10°

0 8503216 (2,30+0,1)x10!

: 2 9892:+271° (1,800,2)x10!
Chitosan 1,5% 4 94004356 (2,90+£0,2)x 102
6 8957381 (8,400,3)x10?

8 88744279 (5,90::0,4)x10°

0 8640-£586" (1,800,2)x10!

2 9879222 (2,30+0,1)x10!

Chitosan 1,5% + STPP 0,2% 4 9543:+329¢F (3,000,2)x10?
6 93614286 (6,80::0,4)x10?

8 8954:£394bcd (4,20+0,3)x10°

(Thi nghiém duwoc Idp lai 3 lan, cdc chiF cdi giong nhau trong cimg mét cot biéu thi su khong khéc biét vé thong ké ciia

cdc nghiém thirc khdo sat ¢ do tin cdy 95%)

Mic du loi thé vé an toan vi sinh da duoc khéng
dinh nhung cac chi tiéu chat lwong, cam quan khéac
cuia cha ca 16c chién sau bao quan ciing can dugc
quan tam. Trong nghién ciru cu tric cua cha ca loc
qua thoi gian bao quan, gia tri do bén gel di dugc sir
dung, day 1a tich s ciia do bién dang va luc pha v&
clia san pham.

Do bén gel cuia cha cé 16¢ chién duoc thé hién &
Béng 3 cho thiy c6 su suy giam kha nhanh theo thoi
gian bdo quan & diéu kién nhiét do lanh. Mau cha ca
16¢ sau chién c6 d6 bén gel 9.500 g.mm ddi véi mau
khong bao mang trudce khi dua vao bao quan. Riéng
d6i v6i mau c6 nhing mang bao, do bén gel & tuan
truge khi dua vao bao quan (tudn 0) c6 gia tri rat
thap, nguyén nhan nay c6 thé giai thich do tac dong
cua vi¢c nhung tao mang bao. Mau cha cé sau chién
¢6 bé mit twong ddi cimg chic, khi nhing mang thi
qué trinh ngam dung dich bao mang trén bé mat da
1am cho cdu triic bé miat san pham cha yéu di. Tuy
nhién, vin dé suy giam ciu tric ndy mét di sau 2
tuan bao quan, luc nay 16p mang bao da on dinh va
chu tric san pham tré lai binh thuong. Do d6, véi
nhitng bién d6i dién ra nhu thé, truong hop cha ca
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16c khong qua bao quan (str dung ngay) doi khi viéc
nhing mang lai c6 tac dong ti€u cuc hon.

Xét vé sy thay doi ciia do bén gel qua céc thoi
diém khac nhau, két qua nghién ciru cho thdy mang
bao chitosan da cai thién dang ké dic tinh nay cua
san pham cha ca 16c chién. Ngoai hiéu qua han ché
su bién d6i dic tinh gel cua protein do cac bién doi
khong mong muén, cdu tric mang cua chitosan
twong dbi vimng chéc ciing mot phan lam ting do bén
gel cua cha ca l6c. Bén canh do, kha nang gitr nuge
1a thong s6 c6 ¥ nghia rat 1on dbi voi cac san pham
mang dic tinh gel protein, n6 chinh 1a théng so chat
hro‘ng cua san phém Kha nang gilt nudc tang hay
giam thé hién sy bién d6i ctia thanh phan protein cua
san pham. Sy bién tinh protein cua san pham lam
protein mat dic tinh chirc ning, kha ning tao gel
giam, nén dic tinh gel ciia san pham ciing giam theo.
Két qua sy thay d6i kha ning giir nudc, do tring va
pH cua cha duge thé hién qua Bang 4.

Két qua Bang 4 cho thiy, su bién tinh ciia protein
trong san pham cha cé 16c chién dién ra kha nhanh
khi thoi gian bao quan dai d6i véi mau dobi chimg
(mau khong c6 mang bao). Kha nang gilr nude cua
san pham khong thay d6i nhiéu trong giai doan dau
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cua qua trinh bao quan (khoang 4 tudn bao quan
dau), dong thoi trong giai doan nay su khac biét gitra
cac mau cling khong c6 ¥ nghia vé mit thong ke.
Thé nhung, khi so sanh v6i ché d6 bao quan khong
bao mang va bao mang chitosan thi miu bao mang
chitosan két hop v6i STPP cho kha ning giit nudc
cao hon va duy tri t6t hon, hiéu qua bao quan thé
hién & nhitng giai doan bao quan cudi (tuan 6 va 8).
Kha ning giit nudc ciia mau dbi ching tai tuan bao
quan tht 8 la 86,81+0,68%, trong khi kha nang gitr
nude ciia mau chitosan 14 91,1420,49% va kha ning
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gilt nudc ciia mau chitosan két hgp STPP i
92,1940,42%, nguyén nhan c6 sy khac biét co thé
do 16p mang tré thanh hang rao vimg chic ngin can
qué trinh thoat am cua thuc phém. Bén canh do, pH
clia mau nanochitosan cao hon gi4 tri pH clia cac
mau con lai do STPP dugc bo sung vao co kha ning
nang pH cua chd, gitp sdn pham giit nudc t6t hon.
Diéu nay co thé dugc gidi thich 1 do mang bao
chitosan két hop v6i STPP ¢6 kha ning han ché cac
tién trinh oxy hoa, 1am bién tinh protein.

Bing 4. Sy tic dong clia mang bio quan dén kha niing gitr nwée (WHC), d9 trang va pH ciia cha c4 léc

chién theo thoi gian biao quan lanh

Phu gia Tuén WHC (%) _ Dj tring (WI, %) pH
0 94,09+0,47¢ 72,85+0,28¢ 6,53+0,56°"

2 93,11+0,52¢f 72,20+1,13% 6,67+0,56"

Déi ching 4 91,57+0,62¢4 70,68+1,390¢d 6,600,101
6 90,13+0,76° 69,42+0,62% 6,30£0,10°

8 86,81+0,68° 67,96+0,76" 5,70+0,56°

0 93,99+0,11¢ 72,52+0,91¢ 6,40+0,00P<d

Chitosan 1.5% 2 93,57+0,54 72,51+0,61¢ 6,50+0,10%
’ 4 92,81+0,52¢f 71,574+0,95¢de 6,57+0,06"

6 91,82+0,63¢ 70,65+0,800<d 6,43+0,06%%

8 91,14+0,20¢ 70,45+0,58" 6,33+0,06"

0 94,1240,69" 72,34+1,08% 6,50-£0,00%"

. . 2 93,94+0,67¢ 72,86+0,72¢ 6,53+0,56°"
chlofsan 1,5%+ STPP 4 93,24+0,60 72,16+0,89¢d 6,63+0,56%"
’ 6 92,90+0,45¢* 71,1241, 11¢de 6,57+0,56"
8 92,1940,424¢ 70,611,090 6,50:£0,10%f

(Céc chit cdi giong nhau trong ciing mot cot biéu thi sy khong khdc biét vé thong ké ciia cdc nghiém thike khdo sdt ¢ dé

tin cdy 95%)

Hi¢u qua duy tri kha nang gitr nu6c cia mang
chitosan két hgp STPP ciing dugc giai thich thong
qua kha nang duy tri gia tri pH cta san pham Cha
ca 1oc chién bao mang chitosan c6 su hd trg cua
STPP c6 pH 6n dinh trong subt 8 tun & diéu kién
bao quan lanh (Bang 4), so véi mau khong bao mang
va bao mang chitosan thi pH duoc duy tri 6n dinh
hon. Gié tri pH cua mau d6i chimg c6 sy giam manh
hon khi so sanh véi mau cha duge nhing mang, dén
tuan thir 6 c6 su khac biét ¥ nghia thong ké (pH tai
tuan bao quan thu 6 dat 6,30+0,10 Va tuan thu 8 dat
5,70+0,56), diéu nay cho thay mau d6i chung bat
dau c6 dau hiéu hu hong. P6i véi mau nhing mang
chitosan két hop STPP thi gia tri pH cao hon khi so
v6i mau nhing mang chitosan, diéu nay c6 thé 1a do
nhimg dic diém co ban coa sodium
tripolyphosphate, co kha ning nang pH san pham.
Su giam gia tri pH c6 thé duoc giai thich 1a do két
qua tu su phan huy protein, giai phong phosphoride
acid va lactic acid xay ra trong qua trinh bao quan
lanh (Singh & Balange, 2005; Duan et al., 2010). Su
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gia tang cua gia tri pH da dugc cho 1a do sy san sinh
amoniac va trimethylamine bdi cac enzyme ndi bao
hodc vi sinh vét (Manat et al., 2005; Fan et al.,
2009). Tuy muc do cua cac yéu to gay tang giam
khac nhau ma quyét dinh dén pH cua san pham, sy
on dinh ciia pH san pham trong subt qua trinh bao
quan c6 thé do hiéu qua kiém soat sy phat | trién cua
vi sinh vét va cac bién doi gdy hu hong dién ra trén
san pham.

Do trang (WI) cia san pham tir két qua ¢ Bang
4 cling c6 xu hudng giam dan qua cac tuan bao quan.
bo trang ciia mau khong nhing mang c6 sy giam
dang ké so v6i do tring cuia mau da nhing mang,
didu nay co thé giai thich do sy oxy hoa protein va
su mat am ctia mau d6i chimg trong qua trinh bao
quan, (ngay ca khi c6 st dung bao bi PA) cao hon
khi so voi mau dugc bao mang chitosan va chitosan
¢6 bo trg STPP. Piéu kién bao quan sir dung mang
bao da gitip han ché cac qua trinh oxy hoa dién ra,
gilt duogc do trang mdt trong clia san pham trong qua
trinh bao quan. Ngoai ra, sy mat am & nhimng mau
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bao quan c6 str dung mang bao duoc kiém soat tot
hon, lugng 4m mat di it hon, ngoai viéc it xay ra sy
bién tinh protein con giir dwoc mau sic san pham t6t
hon (d9 tring san pham dugc duy tri). Bén canh do,
su oxy hoa lipid ciing 1am cho mau sic ctia san phim
tréd nén sam hon.

Dé quan sat t6t hon sy bién doi gay hu hong san
pham trong sudt qua trinh bao quan, hai chi tiéu thé
hién sy hu hong cua san phém bao gdm tong nito
base bay hoi (TVBN) va chi s6 peroxide dugc theo
doi, két qua thé hién & Bang 5 va Hinh 1.

Téng nito base bay hoi hinh thanh trong thuy san
va san pham thiy san dugc st dung nhu mét chi thi
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cua su phan huy gay ra boi vi sinh vat va qua trinh
tu phan ciia protein trong sudt qué trinh bao quan.
Két qua Bang 5 va Hinh 1 cho thdy, ham lugng
TVBN tang lién tuc theo thoi gian bao quan, gia tri
TVBN ban ddu ¢ tat ca cac mau khong c6 su khac
biét nhidu, mac di mau déi ching (khong bao mang)
6 gia tri thip hon. Theo thoi gian bao quan, mau
khong st dung mang bao ¢6 ham lugng TVBN tang
nhanh, tir 18,034+0,39 mgN/100 g trudc khi dua vao
bao quan 1én dén 24,60+0,34 mgN/100 g & tuan bao
quan thtr 8 (ting khéac biét vé thong ké sau mbi hai
tuan bao quan).

Bing 5. Su tic dong ciia mang bio quan dén chi sé peroxide ciia chi c4 16c chién theo thoi gian bao

quén lanh

Thai gian bao

Chi s6 peroxide (mEq/kg)

quan (tuin) Doi chig

Chitosan 1,5%

Chitosan 1,5% + STPP 0,2%

0 0,050,014
2 0,11+0,01°AB
4 0,18+0,01<C
6 0,80+0,06C
8 1,620,11<C

0,07+0,01*4 0,06+0,01*4
0,09+0,01*4 0,08+0,014
0,15+0,01°8 0,08+0,014
0,430,048 0,140,014
0,74+0,06%8 0,45+0,02¢4

(Cdc chit cdi in thiong giong nhau trong cung mot cot biéu thi s khong khdc biét vé thong ké ciia cac nghiém thirc khao
sdt & dp tin cdy 95%; cdc chit cdi in hoa giong nhau trong ciing mét hang biéu thi sy khéng khdc biét vé thong ké ciia

cdc nghiém thirc khao sat ¢ do tin cdy 95%)

TVBN (mgN/100g)
30

a bC a abcabc ab

0

N

= D6ichimg ™ Chitosan =

d
Iiab

6 8
Chitosan + STPP

Hinh 1. Do thi biéu dién sy thay ddi ham lwgng TVBN trong qua trinh bio quan cha c4 léc chién cia
cac loai mang bao khac nhau

Két qua thay d6i ham lugng TVBN 1a phu hop
voi sy phat trién ciia mat so vi sinh vat trong san
pham (Bang 4). Su phat trién nhanh chéng ciia mat
sO vi sinh vat 1a nguyén nhan cua viéc gia ting ham
luong TVBN, cho thdy dau hiéu hu hong cia san
pham (Connell, 1990).
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Nghién ctru ctia Jeon et al. (2002) cho théy, viéc
hinh thianh TVBN ciing giam di dang ké trong quéa
trinh ton trit san pham thuy san khi sir dung méang
bao chitosan. Két qua phan tich sy bién d6i ciia ham
lugng TVBN theo thoi gian bao quan ciing cho thay,
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méu bao mang chitosan két hgp STPP ¢6 su gia ting
ham lugng TVBN cham hon so v&i mau sir dung
mang chitosan. biéu nay ching td, sy hién dién cta
STPP da co6 hi¢u qua cao trong viéc han ché su hu
hong xay ra boi vi khuan, sy phan hiy protein thanh
cic hop chit bay hoi trong qua trinh bio quan.
Nghién ctu twong tu ciia Osheba et al. (2013) ciing
da chimg minh, mang chitosan két hgp STPP ¢ kha
nang kiém soat sy phan huy cua san pham ciing nhu
duy tri chat lugng trong suot thoi glan béo quén, dac
biét 1a kiém soat su phat trién ctia vi sinh vat gay hu
hong.

Su thay doi chi sb peroxide cua cha cé 16c chién
theo thoi gian bao quan lanh cling dugc thé hién &
Bang 5, chi s0 ndy ciing tang dan theo thoi gian bao
quéan ca mau ddi ching va bao mang. Mau dbi chimg
¢c6 sy gia tang chi s6 peroxide déang ké qua céc tuan
bao quan, & tuan tha 8 peroxide dat 1,62+0,11
mEq/kg, trong khi mau dugc bao mang chitosan chi
& muc 0,74+0,06 mEq/kg va mau dugc bao mang
chitosan két hop STPP chi 0,45+0,02 mEqg/kg. Piéu
nay cho thay, theo thoi gian bao quan thi mtrc d9 61
hoa ctia miu dbi ching ngay cang cao, do do kha
nang bao quan s& kém hon. Khi so sanh véi mau doi
ching thi miu cha dugc nhing mang chitosan va
chitosan két hgp STPP ¢6 chi s6 peroxide thap hon,
do chitosan c6 kha nang hap thu cic phan tir chat
béo 1én bé mit cia né lam cho chit béo khong bi
oxy hoa trong qua trinh bao quan, bdi chitosan mang
dién tich duong con acid béo mang dién tich am, do
d6 c6 su lién két hoa hoc giira hai hop chat nay
(Morachis-Valdez et al., 2017). Bén canh d9, khi
cha dugc nhiing mang chitosan va chitosan két hop

WHC (%)
96

94
92
90
88
86
84

i

- - efghl

hl

m D01 chimg = Chltosan

efe fghl

Ml il
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STPP s€ tao thanh l6p mang bao bén ngoai san
pham. Lép mang nay hoat dong nhu mét mang ngan
giita san pham v&i méi trudng xung quanh né, do do
lam giam sy khuéch tan oxy tir moi truong dén bé
mit vao trong san pham nén lipid khong bi oxy hoa
nhiéu. Theo nghién ctru ciia Jeon et al. (2002) da cho
thdy mang chitosan c6 kha nang han ché sy oxy hoa
chét béo, nhu mot tac nhan chéng su xam nhap cia
oxy. Sathivel (2005) ciing di chiing minh rang, c4
hoi fillet nhiing mang chitosan véi nong do 1% va
2% gitip han ché su oxy hoa lipid hon so véi mau
d6i chimg sau 3 thang ton trit lanh dong.
3.3. Anh huéng ciia viée sir dung chitosan va
sodium tripolyphosphate dén kha ning
bdo quan lanh déng cha ca l6c chién

Diéu kién bao quan lanh déng & nhiét do -
20+2°C s& han ché dugc rat nhiéu nhimng bién doi
gy hu hong dbi v6i san pham. Tuy nhién, do cha 1a
san pham c6 gia tri dinh dudng rat cao dong thoi dic
tinh gel ctia san pham phu thudc nhiéu vao tinh chat
chirc ning cua protein, nén nhiing bién do6i xay ra
dbi v6i protein trong qua trinh bao quan déu ¢ anh
huéng dén chat lugng san pham, nhat 13 qué trinh
oxy héa hay trong tién trinh bién tinh protein. Tac
dong bao v¢ cling nhu kha nang kéo dai thoi gian
bao quan san pham dang gel protein ciia mang an
dugc chitosan dd dwgc chimg minh trong nhiéu
nghién ctru (Entsar et al., 2012; Osheba et al., 2013).
Két qua danh gia anh huéng cta cac loai mang
chitosan ddi véi kha nang giit nuéec (WHC) cia cha
ca 16c chién bao quan & diéu kién lanh dong duoc
thé hién ¢ Hinh 2.

efghl

efgh def

Tuan

Chltosan + STPP

Hinh 2. Do thi biéu dién sy thay d6i kha niing giir nwéc trong qua trinh trir dong cha ca 16c chién ciia
cac loai mang bao khac nhau
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Két qua ¢ Hinh 2 cho thdy, kha ning giit nudc
clia san phim khong bao mang hay bao mang
chitosan dugc bao quan lanh dong déu giam dan
theo thoi gian bao quan. Mau duoc bao quan lanh
dong c6 kha nang gilr nudc giam do trong qua trinh
trir d6ng mot s6 tinh thé da tiép tuc hinh thanh, lam
dut cac lién két trong cau trac san pham, giam kha
nang gitt nude (Nguyén Van Muoi, 2007), tuy nhién
murc d6 giam 1a khong déang ké. Gia tri WHC cua
mau ddi chimg tai tudn bao quan thi 12 13
88,69+0,34%, mau duoc bao mang chitosan la
91,110,58% va mau dugc bao mang chitosan két
hop STPP 14 92,13+0,37%. Diéu nay cho thdy miu
d6i ching dugc bao quan mat va ca mau lanh dong
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déu c6 kha nang gilt nudc giam manh hon so véi
mau duoc nhiing mang, do khong c6 16p mang bao
v¢ lam cho qua trinh thoat 4m va nhing bién do6i
khong mong mudn cta thyc pham dién ra manh mé
hon. Trong nghién ciru, sau khi trit dong, tién hanh
ra dong thi sy mét nude va hao hut khéi luong cia
ca giam hon truong hop khong st dung chitosan.
Ngoai ra, két qua & Hinh 2 ciing cho thiy, kha ning
gilt nudc cua m;lu nhing mang chitosan két hop
STPP c6 phén tét hon so véi mau duge nhing mang
chitosan, bai khi bo sung sodium tripolyphosphate,
pH s duoc néng lén dang ké (khoang 0,2 dén 0,5
don vi), diéu nay £g0p phan 1am ting kha ning gitr
nudc cua san pham (Nguyén Vin Mudi & Tran
Thanh Trtc, 2014).

Bing 6. Su tac dong ciia mang chitosan va nhiét do trir dong dén do bén gel va vi sinh hiéu khi tong so
cuia cha ca loc chién theo thdi gian bdo quan

Phu gia Tuén Dj bén gel (g.mm) VSVHKTS (CFU/g)
0 9978+258" (0,90+0,1)x10
1 9677+205¢t" (0,50+0,1)x10
Doi chimg 4 9659421 3¢zt (1,80+0,2)x10!
7 9243+298¢de (5,50+0,3)x10!
10 911122580 (1,40+0,2x10?
12 89804174 (6,20£0,2)x10?
0 86254356 (2,30+0,1)x10
1 99514312" (0,90+0,1)x10'
Chitosan 4 9768+334'¢h (0,50+0,1)x10
7 9585+362¢teh (1,80+0,1)x10!
10 943943454t (3,20+0,2)x10!
12 93794314 (6,40+0,5)x10"
0 87274340 (1,80+0,2)x10
1 9890144<d (0,50+0,1)x10'
Chitosan + STPP 4 97454675 (2,70+0,2)x10"
7 9664+375¢te" (0,90+0,1)x10
10 9635+381¢teh (1,30+0,2)x10!
12 946624241 (3,20+0,2)x10!

(Thi nghiém duwoc Idp lai 3 lan, cdc chiF cdi giong nhau trong cimg mét cot biéu thi su khong khéc biét vé thong ké ciia

cdac nghiém thirc khao sat ¢ do tin cdy 95%)

Cung véi sy giam kha nang giir nude, do bén gel
clia cha ca 16c chién trir dong ciing giam dan theo
thoi gian bao quan. Két qua Bang 6 cho thiy, do bén
gel cua mau doi chimg (khong bao méang) giam dang
ké, tir tuan thir 7 (9242+298 g.mm) c6 sy khéc biét
¢ ¥ nghia thdng ké so v6i mau tuan 0 (9978+258
g.mm). D bén gel & miu dugc bao mang chitosan
két hgp STPP tuy giam nhung khi so véi mau bao
mang chitosan va mau khong bao mang thi muc do
giam thép hon, s6 liéu do bén gel tai tuan bao quan
thir 12 cua mau dbi chimg 1a 8980+174 g.mm,
khong khac biét so voi do bén gel cia mau dugc bao
mang chitosan 1a 9379+314 g.mm nhung khac biét
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c6 y nghia thdng ké dbi véi mau duoc bao mang
chitosan két hgp STPP (9466+242 g.mm).

Tat ca diéu d6 cho thdy, mang bao chitosan c6
su hd trg cia STPP duy tri kha tot do bén gel cua
cha ca loc chién, boi STPP ¢6 chirc nang cai thién
dac tinh ciu tric ciia san pham bang cach tang kha
ndng giltt nudc cua san pham Tat ca diéu nay cho
thay, dic tinh gel ctia san pham cha duoc duy tri tot
trong diéu kién str dung mang két hop vai bao quan
& nhiét do thap va dic biét 1a mang chitosan duoc bo
trg STPP. Hon thé nita, tac dong han ché sy oxy hoa
lipid cta qua trinh lanh dong va bao mang ciing la
yéu t quan trong quyét dinh dén kha ning bao quan
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va dac bi¢t ngan can sy oxy hoda protein tiép theo,
giup duy tri dac tinh gel cua cha cé 16c chién.

Vé chi tiéu an toan vi sinh, két qua Bang 6 cho
thdy, qua céc tuan bao quan tt ca cac mau cd bao
mang hay khong bao mang déu c6 mat sb vi sinh
hiéu khi tong s6 ting. Tuy nhién, so vé6i diéu kién
bao quan mat thi mirc d6 tang khong cao, cac mau
déu dat tiéu chuén vé an toan vi sinh theo quy dinh
ctia Bo Y té (chua vuot qua 10° CFU/g). Tong s6 vi
sinh ctia mau ddi chimg tai tuan bao quan thir 12 1a
(6,20£0,2)x10> CFU/g, mau duoc bao mang
chitosan 1a (6,40+0,5)x10' CFU/g va mau dugc bao
mang chitosan két hop STPP la (3,20+0,2)x10'
CFU/g. Diéu nay cho thay trong thoi gian bao quén,
mang chitosan va mang chitosan dugc b trg STPP
két hop v6i nhiét do thip da mang lai hiéu qua wc
ché vi sinh vat rat cao. Boi vi, chitosan la mot
polysaccharide mang di¢n tich duong con mang vi
sinh vat chira protein c6 tinh ludng cuc, khi chitosan
tiép xtic v6i protein thi s& xay ra sy twong tac giita
céc dién tich trai ddu. Chitosan co thé két hop véi
protein tryc tiép hodc gian tiép thong qua cac phan
tor nudc. Do do, vi sinh vat s€ bi gilt boi chitosan,
luc tuong tac gitra cdc nhém NHs* clia cac phan tir
chitosan véi cac nhom COO" trén bé mit cua vi sinh
vat c6 thé dan dén pha v cdu tric cua mang té bao
vi sinh vat, 1am cho vi sinh vat bi chét, hon nira lop
pht chitosan hoat ddng nhu mdt rao can oxy va do
d6 e ché sy ting truong cua vi khuan hiéu khi
(Shahidi et al., 1999; Devlieghere et al., 2004), tuy
nhién chitosan c6 hoat tinh khéang khuan va thoi gian
duoc hép thu cham hon so véi mang chitosan cé
STPP hd trg. Piéu nay chimg t6 ring, mang chitosan
két hop STPP cho kha ning tic ché vi sinh vét va
kéo dai thoi gian bao quan ctia cha tt nhat. Tir két
qua phan tich trén, d6i voi san pham cha cé 16¢ chién
néu duge bao quan béang cach bao mang chitosan &
nong dd 1,5% hodc chitosan 1,5% két hop STPP
0,2% trong thoi gian 2 phat ¢ diéu kién bao quan
lanh dong -20+2°C thi san pham co6 thé bao quan
dugc trong 12 tuan ma van dat tiéu chuan vé vi sinh.
Nhung khi xét vé kha nang duy tri ddc tinh gel san
pham thi mang chitosan c6 hd trg STPP cho thiy c6
tiém ning hon trong qué trinh bao quan lanh dong.

4. KET LUAN

Céc két qua nghién ciru da cho phép két luan vé
vai tr0 tich cue cua vi€e bao mang chitosan véi néng
d6 1,5% gilp san pham dam bao mat s vi sinh hiéu
khi tong s0 khong vugt qua gi6i han cho phép cua
Bo Y té (10° CFU/g). Bao mang chitosan nong d6
1,5% két hop STPP nong do 0,2% gitp cha ca loc
chién c6 thé duy tri dugc chat lugng, dic biét an toan
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vi sinh duoc dam bao tét nhat ¢ diéu kién nhiét do
mét (4+2°C) dén 8 tuan va dén 12 tuan khi trir dong
(-20+£2°C).
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