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ABSTRACT

The effects of chitosan films with lime leaf extract on the quality of knifefish

paste (Chitala chitala) at cold storage (4+1°C) were examined. The results
showed that the ratio 1:1.5 of leaf and distilled water (w/v) reached the
highest antioxidant activity based on the total polyphenol content (170
mgGAE/g), flavonoid compounds (63.2 ugQE/g) and the free radical
DPPH inhibition (ICso= 171 ug/mL). After 15 days of storage, the control
samples (wrapped in chitosan film only) and the samples wrapped in 4%
lime leaf extract added chitosan film maintained the sensory qualification
(11.8 and 13.8, respectively) and the total microbial in permission limit
(8.17x10° and 6.69x10° cfu/g, respectively). The results of peroxide value
(PV) analysis indicated that PV of the treated samples by 4% lime leaf
extract added chitosan film chitosan film (0.607 meq/kg) was lower than
the control samples (1.29 meq/kg) after 12 days of reservation. The
combination of chitosan film and natural compounds extracted from plants
can extend the storage time of fish paste products.

TOM TAT

Nghién cuu dwoc thuc hién voi muc tiéu khao sdat anh huong cua mang
chitosan két hop voi dich chiét ld chanh (Citrus aurantiifolia) dén chat
luwong cha ca thdc lac (Chitala chitala) trong qua trinh bdao quan lanh
(4+1°C). Két qua dat dwge cho thdy dich chiét 1 chanh dwoc chiét tach
Vvéi ti 16 ld chanh : nuwée cat (wh) la 1:1,5 trong 2 gio & nhiét dé phong
cho hi¢u qua chdng oxy hod t6i wu véi ham heong polyphenol, ham luo’ng
Slavonoid va chi s6 ICsy dat lan heot la 170 mgGAE/g, 63,2 ugQE/gva 171
ug/mL. Sau 15 ngay bao quan lanh, mau doi chimg va mau bao goi bang
mang bao chitosan két hop 4% dich chiét chanh van giir dwoc gid tri cam
quan (11,8 va 13,8 diém) va vi sinh nam trong gidi han cho phép (8,2x10°
va 6,7x10° cfu/g). Kha nang han ché sy oxy hod lipid trong qud trinh bdo
quan thong qua chi sé PV cho thdy mang c6 bo sung dich chiét la chanh
6 chi s6 PV la 0,607 meq/kg thap so véi mau doi chimg la 1,29 meq/kg.
Tir két qua nghién cieu c6 thé thay, khuynh hwéng két hop giita mang
chitosan vdi cac hop chdt tw nhién tir thuc vt cé thé kéo dai thoi gian bdo
quan cdce san pham thuy san.

Trich dan: Lé Thi Minh Thuy va Truong Thi Mong Thu, 2019. Nghién ctru két hop mang bao chitosan va
dich chiét 1a chanh (Citrus aurantiifolia) € bao quan lanh cha ca thac lac (Chitala chitala). Tap
chi Khoa hoc Truong Pai hoc Can Tho. 55(4B): 105-112.
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1 GIOI THIEU

Cé thac lac 1a loai thity san ¢6 sirc song manh
mé&, d& nudi. Bén canh d6 chét lugng thit thudc loai
ngon va c6 gié tri kinh té cao, 6n dinh (Nguyén Dirc
Phu va Ng6 Thi Huong Giang, 2013). Ca théc lac co
the ché bién ra nhleu mon an tir binh dan den cao
cap phuc vu nhu cAu tiéu thu nodi dia va xuit khau.
Trong d6 cé thac lac tim gia vi va cha cé thac lac 1a
hai mén an noi tiéng dugc ché bién tir loai ca nay.
Cha ca thac lac c6 gia tri dinh dudng cao, dé sir dung
va ¢6 trién vong trong da dang hoa san pham xuét
khau.

An toan thyc phdm gén lién véi stc khoe con
ngudi, vi vy, cac nha khoa hoc da day manh nghién
ctlru dé tao ra cac san pham thyc su an toan cho con
ngudi. Va khuynh hudng st dung cac hop chat ¢o
nguon goc ty nhién dé thay thé cic chit hoa hoc
trong ché bién va bao quan thyc pham da duoc trién
khai. Hién nay, chitosan dang ngay cang duoc quan
tam nghién cru va ung dung trong bao quan do c6
kha nang tao mang, han ché mét nudc, khéang khuan
va khang nam, c6 kha nang chng oxy hoa (Allan et
al., 1979; Kim va Thomas, 2007) nén dugc str dung
lam mang bao trong bao quan thyc pham. Mot sd
nghién cru stt dung mang chitosan bao quan thuc
phém duoc thuc hién trude day nhu Tran Thi Luyén
va Lé Thanh Long (2007) di ché tao mang boc
chitosan két hop phu gia dé bao quan trimg ga tuoi;
Lé Thi Minh Thity (2008) da nghién ciru phéi tron
chitosan - gelatin lam mang bao thyc pham béo quan
phi 1€ ca ngur dai duwong hay Fan ef al. (2009) cling
su dung chitosan lam mang bao bao quan ca chép.
Mic khac, mot xu thé nghién cru méi 1a sir dung cac
hop chat c6 ngudn gdc tir thuc vat dé bao quan cac
san pham thyc pham. Nguyén Xuan Duy va Nguyén
Anh Tuan (2013) da st dung dich chiét cua hon 15
thuc vat co6 chira ham lugng tinh dau cao co kha
ning chdng oxy hoa nhu: 6i, trdu khong, tia t6, rau
ram, diép c4, sa, hoa sira,... dé ngén chan sy bién
den & tom va oxy hoa chét béo trong co thit ca thu;
trong nghién ctru cuia Fan ef al. (2008) thi tac gia st
dung dich chiét tra xanh dé kéo dai thoi gian bao
quén lanh cho ca chép. Chinh vi vay, két hop mang
chitosan va chét chéng oxy hoa tir thyc vat nhu dich
chiét 14 chanh (Citrus aurantiifolia) & bao quan
lanh cha cé thac lac (Chitala chitala) da dugc thuc
hién véi mong mudn ¢ duge danh gia ddy du hon
vé tac dong ciia mang chitosan két hop dich chiét 14
chanh dén chét lwong thuc pham.

2 PHUONG PHAP NGHIEN CUU
2.1 Nguyén vit liéu

Nguyén liéu ca thac lac com con sdng, kich c&
dong deu, chat lugng tot, khong bi say sat, ca c6 khoi
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luong 0,8+0,1 kg dugc mua tir cho tai Cén Tho. Ca
duogc van chuyén vé phong thi nghiém Bo méon Ché
bién Thuy san, Khoa Thuy san, Truong Pai hoc Can
Tho dé tién hanh thi nghiém. Ca duoc phi 1& dé loai
b6 phan xwong va liy 2 miéng thit c4, tién hanh nao
léy thit, ph?ln thit ca duoc quét tho, sau do quét min
(khoang 10 phit) va dinh hinh thanh tung vién
(khong b sung bét cir thanh phan gia vi nao), khbi
lugng mdi vién khoang 20 g.

La chanh thugc gidng chanh ta (Citrus
aurantiifolia) dugc thp tr cac vuon chanh & Rach
Chanh, Binh Thuy, Can Tho. Chon nhimng la chanh
khong bi sau, khong c6 dom den va khong nga vang.

2.2 Hoa4 chit

Mot s6 hoa chit duge dung trong phong thi
nghiém nhu: Folin - Ciocalteu, H,SOs dam dac,
Acid acetic, Quercetin, Chloroform, Potassium
Todine, Na,S,0;3 0,01 N, ho tinh bdt, Ethanol, Alumi
Clorua, CH3COONa, Plate count agar va nudc mubi
sinh 1y dugc cung cip boi cong ty trach nhiém hitu
han xuat nhap khau Thanh My, Can Tho.

Chitosan thuong pham duoc cung cip tir Dai hoc
Nha Trang. (c6 khoi lugng phan tir 1.000.000 Da va
do deacetyl 1a 95%)

2.3 Phuong phip tién hanh

2.3.1 Khao sat anh huong ciia cac ti ¢ nude
cat khac nhau dén hoat tinh chong oxy hod cua
dich chiét la chanh

La chanh dugc rira sach, dé rdo va xay nhuyén
bang may xay sinh td. Sau d6, 50 g 1a chanh xay
nhuyén dugc hoa tan vao nudc cAt, véi ti 18 14 chanh
- nude cat (W/v) lan lwot 1a 1:1; 1:1,5 va 1:2. Ngam
hén hop trong 2 gid & nhiét d6 phong, rdi dem di loc
qua vai loc roi dem dich loc thu duoc ly tdm véi toe
d6 5000 vong/phut trong 30 phut. Hat lay dich trong,
sir dung dung dich nay dé phan tich ham ham lugng
polyphenol tong s, flavonoid va kha nang khir gbc
tu do DPPH (ICs0) dé chon ra ti 1& nudc thich hop
cho dich chiét c6 kha ning chong oxy hoa tot nhat
Thi nghiém duogc b tri ngau nhién mdt nhan t6 (ti
1¢ nuGce cat) véi 3 nghiém thic va 3 1an lap lai.

2.3.2 Anh hudng ciia mang bao chitosan két
hop dich chiét ld chanh dén sw thay déi chat lrong
cua cha ca thac lac bao quan lgnh

Chuan bi mang bao chitosan gdm 2 loai: mang
chitosan (khong bo sung dich chiét) va mang
chitosan phéi tron dich chiét 14 chanh. Pha 150 mL
dung dich chitosan néng dd 1,5% vai acid acetic
1%, tién hanh khudy déu cho dén khi chitosan tan
hoan toan. Tiép theo, b6 sung 4% dich chiét 14 chanh
vao dung dich chitosan, khudy déu dé dich 14 chanh
phan bd déu trong dung dich (theo cac thi nghiém
khao sat thi dung dich chitosan dugc thém 4% dich
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chiét s& cho mang chitosan ¢ cac tinh chét co, 1y
hoa phu hop, néu tiép tuc tang ti 1& dich chiét bd
sung thi rit kho dé tao mang chitosan (mang rat gion
va dé rach). Sau do, rét dung dich vao khay nhya c6
kich thude 30x25 cm, dé kho & nhiét do lanh khoang
20+2°C. Sau khoang 2 ngay tién hanh thu mang bao
va bao quan mang trong tai PE dén khi sir dung. Lap
lai twong ty véi mang chitosan khong bo sung dich
chiét 14 chanh. Mang mong chitosan dugc tién hanh
xdc dinh cac chi tiéu co 1y cua mang nhu sirc cang
(MPa) va do gidn ciia mang (%) theo tiéu chuan
ASTM D 882-02 tai trung tim do ludng chat luong
3 - Quatest 3.

Hai loai mang chitosan (c6 va khong co dich
chiét 14 chanh) dwoc sir dung dé 1am mang bao goi
cha ca thac lac. Thi nghiém dugc bd tri nhu sau: mau
cha ca thac lac dugc bao goi bang mang chitosan
thong thudng (1), bao goi bang mang chitosan bd
sung 4% dich chiét 14 chanh (2) va mau ddi ching
(khéng st dung mang chitosan). Bao quan lanh cha
ca thac lac ¢ nhi€t d¢ 4+1°C trong 18 ngay, tan suat
lay mau 3 ngay/lan dé phén tich céc chi tiéu: tong sd
vi sinh vat hiéu khi, danh gia chat lugng cam quan
va chi sé Peroxide (PV). Thi nghiém dugc bo tri
ngiu nhién mot nhéan 6 (thoi gian bao quan lanh)
v6i 7 nghiém thirc 1p lai 3 1dn cho m&i nhém mau.
Khdi lugng mau cho mdi bé tri thi nghiém 120 g.

2.4 Phuong phap phan tich

Ham luong polyphenol tong sb (TPC, mg
GAE/g chat kho) duge xac dinh theo phuong phap
duoc mo ta boi Singleton ef al. (1999) véi mot s6
thay d6i cho phu hop véi diéu kién phong thi
nghiém. Chuan bi dung dich chiét 14 chanh ¢ 3 ti 1¢
nudce khac nhau. Sau d6 hat 0,5mL dung dich vao
ong nghiém. Thém vao 0,ImL dung dich Folin-
Ciocalteu (da pha lodng 2 1in) va dong nhat bang
may Vortex, dé trong 3 phut. Thém 1,5 mL dung
dich Na;CO; 20% va lic déu. Dé dung dich & nhiét
d6 phong trong 30 phut. Sau d6 do d¢ hap thu quang
hoc & bude song 760 nm. Gallic acid dugc dung lam
chat chuén.

Ham luong flavonoid tong s6 (TFC, mg QE/g
chat kho) duoc xac dinh theo phuwong phap cua
Chang et al. (2002), bang cach xay dung duong
chuan bang quercetin v&i mot s diéu chinh cho phu
hop véi diéu kién phong thi nghiém. Lap phuong
trinh duong chuan: ldy 10 mg quercetin hoa tan
trong ethanol 80%, sau d6 pha lodng dung dich
quercetin ra cic nong do 25,50 va 100 pg/mL. Hut
0,5 mL dung dich sau khi pha lodng b6 sung 1,5 mL
ethanol 95% 0,1 mL AICIs, 0,1 mL CH3COONa va
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2,8 mL nude cit. Sau d6, hdn hop duoc lic déu va
de 6n dinh & nhiét d6 phong trong vong 30 phut, roi
tién hanh so mau ¢ bude song 415 nm, mAu tring st
dung mAu nude cit. Déi véi mau, hat 0,5 mL dich
chiét va 1am tuong tu nhu cic bude & 1ap phuong
trinh duong chuan

Phan tich sy oxy héa lipid thong qua chi ti€u
Peroxide (PV) bang phuong phép chuan d¢ Iod
dugc mo ta bdi Cox and Pearson (1962)

Phan tich hoat tinh chdng oxy hoa ciia dich chiét
la chanh bang phuong phéap khir gbc ty do DPPH
theo phwong phép cta Blois (1958) voi mot vai diéu
chinh thich hop véi diéu kién phong thi nghiém. Hut
0,2 mL dich chiét cho vao ong nghiém, sau d6 2 mL
dung dich DPPH 0,2 mM lic déu va giir trong bong
tbi 30 phut va ly tdm 6000 rpm trong 5 phut va di so
mau quang phd v&i bude séng 517 nm va tinh chi sb
ICso.

Céc chi tiéu co ly ciia mang nhu stc cang (MPa),
do gidn ciia mang dugc kiém tra theo tiéu chuén
ASTM D 882-02 cua Hiép hoi vat liéu va tho
nghiém Hoa Ky (American Society for Testing and
Materials) tai trung tim do luong chit luong 3 -
Quatest 3.

Phan tich vi sinh vat hiéu khi bang phwong phap
dd dia (AOAC, '2000). Phan tich cac chi tiéu cam
quan nhu mau sdc, mii, vi va ciu trac bang phuong
phap cho diém theo TCVN 3215-79 (Uy ban Khoa
hoc va Ky thuat Nha nudce, 1979).

2.5 Phuong phap xir 1y s6 liéu

Két qua thu thdp dugc phén tich béng phuong
phap thong ké mo ta (trung binh, d¢ 1éch chuén). Su
khac biét ciia cac yéu td giita cac nghiém thic dugc
phén tich ANOVA va phép thtr Duncan (p < 0,05)
bang phan mém SPSS 16.0.

3 KET QUA VA THAO LUAN

3.1 ’f&nh huéng caa cac ti 1€ nuéce cit khac .
nhau dén hoat tinh chong oxy hoa cia dich chiet
14 chanh

Viée chon lya dung mdi str dung phai phu hop
v6i mot sO yéu cau nhu: gia thanh khong dit, trich
ly c6 chon lgc, it hoac khong doc va an toan cho con
ngudi. Va tit nhién, nude ct la mot trong nhiing
dung méi dap Gmg dy du cac yéu cau nay
Sy thay dbi ham luong polyphenol va flavonoid, cling
nhu hoat tinh chong oxy hoa cua dich chict 14 chanh
(ICs0) khi dugec trich ly trong nude cat ¢ cac ti 1€ nude
khac nhau duogc thé hién ¢ bang 1.
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Béang 1: Anh hudng caa cac ti 1€ nuée cit khac nhau dén ham lwgng polyphenol, ham lwong flavonoid
tong so, hoat tinh chong oxy héa (ICso) ctia dich chiét 14 chanh

Ti 1€ 14 chanh: nuée Polyphenol

cht (Wiv) (mg GAFE/g) Flavonoid (ng QE/g) ICso (ng/mL)
1:1 86,942,152 53,8+1,35° 155+1,51°
1:1,5 170+6,08¢ 63,241,29° 17143,8%®
1:2 15144,72° 45,744,392 160+3,56"

Ghi chi: nhiing chir cai khdc nhau (a # b # c) trong ciing mot cot biéu thi su khdc biét c6 y nghia théong ké (p < 0,05)
nhuwng nhitng chiv cdi giong nhau (a #ab va ab #b) trong cing mét cot thi khéng khdc biét. S6 lidu dwoc mé td dudi

dang trung binh + dé léch chudn (n=3).

Két qua tir bang 1 cho thay khi ting ti 1& nudc
cat tir 1:1 1én 1,5:1 thi ham luong polyphenol ting
manh tir 86,9 1én 170 mg GAE/g va tuong tuy ham
lwong flavonoid tong sb ciing tang tir 53,8 dén 63,2
ng QE/g. Va khi ting ti 1& 14 chanh : nude cat 1én 1:2
thi ham lugng polyphenol va ham luong flavonoid
déu giam dan lan luot con 151 va 457 pg QE/g.
Nguyén nhén 1a do ¢ ti 1€ nude thich hop s& dé dang
tham thau vao nguyén li¢u va hoa tan céc cdu tir can
trich ly nén lugng polyphenol trong dich chiét cang
cao, nhung & mét gidi han nhat dinh thi ham lwong
polyphenol thu duge s& ting 1én khong dang ké du
tang luong dung moi (Pham Ngoc Khoi va Nguyén
Thi My Duyén, 2017). So véi cong bd ctia Nguyén
Xuan Duy va Nguyén Anh Tuin (2013) thi ham
lwong polyphenol ciia dich chiét nha dam va 14 sa
1an lwot 14 1769 va 919 pL/mL, con 14 trau khong va
tia t6 dao dong tur 22-77,5 pL/mL. Nhung so véi
nghién ctru ctia Pham Ngoc Khéi va Nguyén Thi My
Duyén (2017) thi khi sir dung nuéc 1am dung moi dé
tach chiét cac hop chit polyphenol tir v than cay
quao nudc (Dolichandrone spathacea) lai cho ham
luong flavonoid kha thip (khoang 40 ug QE/g) so
véi cac dung moi hitu co khac nhu ethanol 99,9% la

316 ng QE/g.

Két qua kha nang khur gbc tu do DPPH dugc thé
hién thong qua chi sb ICso 1a mot gia tri ding de
danh gia kha nang chéng oxy hoa manh hoic yéu
cua mau khao sat (Moon va Shibamoto, 2009) dugc
dinh nghia 1a ndng d6 ctua mau ma tai d6 n6 c6 thé
rc. ché 50% gbc tu do, hodc té bao, hodc enzyme,
mAu c6 hoat tinh cang cao thi gia tri ICs s& cang
thap. O day, khi ting ti 1¢ 14 chanh: nuéc cat tir 1:1
lén dén 1:1,5 thi gia tri ICso ting tir 155 1én 171 va
giam nhe con 160 pg/mL & ti 1€ 1:2 (w/v), tirc la kha
nang khir gdc tu do ciia dich chiét giam dan khi ting
ti 16 nudc cat. C6 thé thiy mbi tuong quan chit ché
giita ham lwong polyphenol v&i kha nang khir gbe
tw do DPPH (Butsat va Siriamornpun, 2016), khi
tang dén ti 1é nuéc nhat dinh thi kha nang khir gbe
tu do ciing giam va khong ting 1én. Két qua kha
ning khtr gbc tw do DPPH ciia dich chiét 1a chanh
cao hon két qua nghién ctru cia Nguyén Vin Loi vd
ctv. (2014) trén dbi tugng tinh dau 14 chanh bang
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phuong phép chung cét 16i cudn hoi nudc véi kha
nang khir 1a 43,2%. Trong khi tinh dau chiét xuét tir
vo chanh bang phuong phap ép lanh ciing cho kha
nang khir goc ty do nho hon cuy thé 1a 15,2+0,011%
(Lin et al., 2009). O thi nghiém nay chon ti 1¢ 14
chanh: nudc cat (w/v)lal:1,5 dé chiét tach lay dich
vi vira an toan, tiét kiém, dugc s dung pho bién
(Yilmaz and Toledo, 2006), dong thoi cho hiéu qua
chéng oxy hoa cua dich chiét tot hon co y nghia
thong ké so vai cac ti 18 con lai (p < 0,05). Cu thé 1a
ham lugng polyphenol, ham lugng flavonoid va gia
tri ICso dat 1an luot 1a 170 mg GAE/g, 63,2 pg QE/g
va ICse= 171 pg/mL.

3.2 Anhrhu’é’ng cia mang bao chitosan két
hop dich chiét 1a chanh den sw thay doi chat
lwgng ciia cha ca thac lac bao quéan lanh

3.2.1 Suthay dofi cac tinh chdrt’co Iy cua mang
chitosan khi dwoc bo sung dich chiét la chanh

Két qua anh huong cia dich chiét 14 chanh dén
tinh chat co ly ctia mang chitosan dugc trinh bay &
bang 2.

Bang 2: Két qua do bén kéo va dd gidn dai cia
mang chitosan

Chi tiéu do
MAiu mang P bén kéo  P§ gidn
(MPa)  dai (%)
Dbi ching 50,1 18,5
Phdi tron dich chiét (4%) 38,7 4,5

Két qua do do gidn cua mang cho thdy d¢ gidn
clia mang chitosan c6 phdi tron dich chiét chanh 1a
4,5% thap hon khoang 4 1in so v6i miu mang
chitosan dbi chimg. Tuong tu do bén kéo ctia mang
d6i chimg 13 50,1 MPa giam con 38,7 MPa khi phdi
tron dich chiét chanh. Két qua nay phu hop véi
nghién ctru cia Lé Thi Minh Thuy (2008) khi phdi
tron gelatin vao dung dich chitosan. Con so véi
nghién ctru cua Pranoto ef al. (2005) cho ring, bd
sung mot s tac nhan khang khuin nhu dau toi,
potassium sorbate, nisin vao mang chitosan thi thay
céc tac nhan khang khuén nay ¢ nong d¢ phdi tron
vao cang cao thi do gidn clla mang cang tang.
Nguyén nhan khi bd sung dich chiét 1a chanh lam
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anh hudéng mat do cac lién két chéo cua chudi
polymer trong c4u triic chitosan dan dén sw giam cac
gié tri co 1y (Bhuvaneshwari ef al., 2012). Didu nay
phi hop véi két qua ciia Niamsa and Baimark (2009)
d6 bén kéo ctia mang chitosan giam khi ti 1¢ lactic
acid tang.
3.2.2 Anh hong ciia mang bao chitosan két

hop dich chiét la chanh dén si thay doi chat lwong
cua cha ca thac lac bao quadn lanh

Nhitng bién doi vé chat lugng cua viéc st dung
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mang chitosan thong thudng va mang chitosan c6 bd
sung dich chiét 1a chanh dé 1am mang bao bao quan
cha cé thac lac trong diéu kién lanh (4£1°C) duoc
thé hién trong bang 3 va bang 4

Bang 3 va bang 4 thé hién su anh huéng cua thoi
gian bao quan lanh (4+1°C) dén kha ning khang
khuén, gia tri cam quan va su oxy hoa chét béo cua
cha c4 thac lac bao goi bang mang bao chitosan bd
sung va khong bd sung dich chiét 1a chanh.

Bang 3: Anh huéng ciia thoi gian bao quén lanh dén sy phat trién ciia vi sinh vét va chit lwgng cam

quan cta sian pham cha ca thac lac

Tong s6 vi sinh vat hiéu khi (cfu/g)

Thoi gian bao

quan (ngay) MAu dbi chirng

Mau mang chitosan

Maiu mang chitosan + dich
chiét 1a chanh

0 1,4x10%
3 3,8x10%¢
6 2,5x10%
9 3,0x10%
12 2,9x10%
15 9,8x10%
18 2,0x107°

2,0x10% 1,5x10%
3,2x10% 1,0x10%
1,1x10% 2,8x10%
3,2x10% 1,9x10%
8,0x10% 4,1x10%
8,2x10% 6,7x10%
9,9x10% 2,0x10%

Piém cim quan c6 trong lwong

Thai gian bao

Maiu mang chitosan + dich

quan (ngay) Mau doi chirng Mau mang chitosan chiét 14 chanh
0 16,4+0,445% 15,940,403 16,3+0,636*
3 16,9+0,495% 16,6+0,282* 17,6+0,049*
6 15,0+0,276* 15,1+0,395% 17,7+0,282°
9 12,5+0,552 13,4+0,254* 15,9+0,296°
12 X 12,8+0,466* 15,1+0,551*
15 X 11,8+0,156* 13,8+0,778*
18 X X X

Ghi chi: nhiing chir cai khdc nhau (a # b # c¢) trong ciing mot cot biéu thi su khac biét c6 y nghia théong ké (p < 0,05)
nhung nhitng chit cai giong nhau (a # ab va ab # b) trong cung mét cot thi khong khdc biét. So liéu duoc mé tda duoi

dang trung binh + dé léch chudn (n=3).
X: san pham c6 dau hiéu hie hong.

Tir két qua nghién ctru & bang 3 ¢6 thé thiy ca 3
mau cha ca déu co gia tri cam quan kha t6t (> 15
diém) & 6 ngay ddu cua qua trinh bao quan lanh
(4+£1°C). O mau bao goéi bang mang chitosan phbi
tron 4% dich la chanh duy tri dugc gia tri cdm quan
t6t hon c¢6 ¥ nghia thong ké (p < 0,05) khi dat 15,9
diém & ngay thir 9 so v6i mau chi bao goi bing mang
chitosan va mau dbi chimg véi s6 diém lan luot 13
13,4 va 12,5 diém. Chat luong cam quan bat dau
giam sau ngay bao quan thir 9, mau d6i ching c6 toc
d6 giam nhanh nhit va hu hong ¢ ngay tha 12. Va
cling & mdc 12 ngay, & 2 miu cha ca c6 xir Iy bang
mang bao chitosan mdi bét dau c6 ddu hiéu cta sy
hu hong: vi nhat dan, céu trac bit dau giam d¢ dai
va khong con mui thom tanh déc trung. Sau 15 ngay
bdo quan thi miu chi dugc bao phii bdi mang
chitosan giam chét luong dang ké khi chi con & mirc
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trung binh (11,8 diém) va ¢ miu cha ca duoc bao
boi mang chitosan co xir 1y dich chiét 14 chanh thi
van giit dwoc chat lwong kha 13,8 diém. Tuy nhién,
& ngay 18 ca 2 mau nay déu xuét hién mui kho ngiri
(thoang mui théi), c6 hién twong nhét va khong con
d6 dai cung v6i lugng vi sinh 16n hon mirc cho phép
ctia Bo y té (2007) 1a 106 (cfu/g).

O mau cha ca thac lac duge bao goi boi mang
chitosan c6 phdi tron va khong phdi tron dich 1a
chanh da duy tri diém cam quan tot hon vi sy phat
trién cua vi sinh vat dién ra cham hon so véi so véi
mau dbi chimg. C6 thé thiy mat do vi sinh vt ting
din ¢ cac mau va khac biét c6 y nghia sau 3 ngay
bao quan lanh dau tién. Mau c6 mang chitosan bo
sung 4% dich chiét 1a chanh cho kha ning khang
khuédn hiéu qua nhit va hau hét & cac mdc 14y mau
déu khéc biét c6 ¥ nghia d6i voi 2 mau con lai. Dén
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ngdy bao quan thir 12 mat do vi sinh vt 1a 4, 1x10*
(cfu/g) ¢ mau co xu ly dich chiét 14 chanh va thip
hon so voi mau chi c6 mang chitosan (8, 0x10°
cfu/g). Riéng mau ddi chung, c6 tbc do vi sinh vat
ting nhanh va vuot qua 10° cfu/g & ngay bdo quéan
12. Bén ngay thi 18 thi tong sd vi sinh vat & mau c6
xir Iy bang mang chitosan (9,9x10° cfu/g) va mau co
mang chitosan phdi tron 4% dich chiét chanh
(2,0x10° cfu/g) mdi cao hon gigi han cho phép.
Nguyén nhan la do bao quan cang lau tao diéu kién
cho vi sinh vat phat trién vuot qua gidi han lam cho
san pham c6 mui hoi va nhay. Két qua nay cho thay
khi két hop dich chiét chanh v&i mang bao chitosan
¢6 kha nang e ché vi sinh vat, do khi bd sung cac
hop chat chong oxy hod vao mang gitip ting do hoa
tan trong nudc cua mang (Plres et al., 2013). Méc
khac, Otoni et al. (2016) cho rang chit ngam ra 1a
mdt trong nhitng moéi truong cho hoat dong gay hu
hong cua vi sinh vét. Pranoto ef al. (2005) ciling da
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b4o cdo rang mang bao chitosan cho thay khong trc
ché chéng lai khudn S. aureus khi khong dugc bd
sung cac chat phu gia khac. Tuong tw, Remya et al.
(2016) di cho thiy viéc két hop tinh dau gung gitp
tang cuong tinh khang khuan va d6 am cua mang
chitosan ma khong lam thay déi bt loi cac tinh chat
vat 1y va co hoc ciia n6 va c6 thé cai thién chit luong
thit c4 nhong trong diéu kién bao quan lanh. Cai et
al. (2017) da sir dung mang bao chitosan két hop
0,5% tinh dau chanh tay va hung tay bao quan ca
tram co ¢ nhiét do 2°C gitip duy tri mau sac cau triic
va giam luong vi sinh vat tr 4,53 xubng 3,29
log cfu/g, kéo dai thoi gian bao quan dén 16 ngay.
Ca 2 mau cha ca bao goi bang mang chitosan c6 va
khong ¢ bd sung dich chiét chanh sau 15 ngay van
dam bao an toan vé& mat vi sinh vat va gitt dugc cac
dic tinh cam quan, con mau ddi chimg chi co thé
duy tri chat luong va c6 mat sb vi sinh vat ndm trong
gidi han cho phép trong 9 ngay bao quan lanh.

Biang 4: Anh huéng ciia thoi gian bio quan lanh dén chi sé peroxyde (PV) ciia chi c4 thac lac

Chi s6 peroxyde (PV)

Thoi gian bao

MAiu mang chitosan + dich chiét

quan (ngay) Mau doi chung Mau mang chitosan 14 chanh
0 0,336+0,020* 0,550+0,051° 0,330+0,150°
3 0,871+0,077° 0,730+0,148° 0,332+0,216*
6 1,97+0,094¢ 1,1140,432° 0,622+0,074*
9 3,08+0,448° 2,48+0,860° 1,15+0,5152
12 3,56+0,394° 1,29+0,349° 0,607+0,043
15 2,44+0,247° 0,760+0,0942 0,587+0,114
18 1,61+0,021° 0,585+0,474* 0,126+0,062*

Ghi chii: nhiing chit cdi khac nhau (a # b # ¢) trong ciing mot cét biéu thi su khdc biét c6 ¥ nghia théng ké (p < 0,05)
nhung nhitng chit cdi giong nhau (a # ab va ab # b) trong cung mot cot thi khong khac biét. So liéu duoc mo ta duoi

dang trung binh + do léch chudn n=3).

Trong qua trinh bao quan, lipid trong thit ca bi
oxy hoa hinh thanh cac hydroperoxyde nhu la cac
san pham oxy hoa so cép, gia tri PV dung dé xéac
dinh sy hinh thanh cac san phém nay (Gopakumar,
2002). Tir két qua bang 4 co thé thay cha cé thac lac
dugc bao goi bing mang bao chitosan ¢ ph01 tron
4% dich chiét 14 chanh c6 tac dung han ché su oxy
hoa lipid tot nhat, ké dén 1a mau chi dugc bao bang
mang chitosan va cudi ciing 1a mau di chimg c6 toc
d6 oxy hoéa lipid nhanh nhat. Cac mau ¢ xu huéng
tang dan chi s6 PV dén ngay bao quan thir 9 (cac
mau c6 X 1y mang bao chitosan) va tang dén ngay
thir 12 6 mau dbi chimg (3,56 meq/kg), sau do giam
dan dén cudi thoi gian bao quan. O mau dbi ching
tang nhanh tr 0,336 1én 3,56 (meq/kg) & ngay thu
12, d6i v6i mau duge bao phi boi mang chitosan ¢
bd sung va khong c¢6 bd sung dich chiét thi gia tri
PV c¢6 toc d6 tang cham hon tir 0,330 dén 1,15
meq/kg (miu c6 mang chitosan két hop dich chiét)
va tir 0,550 tang 1én 2,48 meq/kg (mau chi ¢6 mang
chitosan). Sau do, chi s PV giam dan ¢ tit ca cac
mau, mau c6 xtr ly véi mang chitosan c6 va khong
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co ph01 tron dich chiét 14 chanh clng co gia tri PV
thip hon mau ddi chimg & ngay cudi bao quan voi
cac gia tri PV lan luot 14 0,126; 0,585 va 1,61
(meq/kg). Gia tri PV tang nhanh trong giai doan déu
1a do sy oxy hoa dién ra manh m&, roi giam dan 1a
do ham lugng hydroperoxyde hinh thanh trong giai
doan dAu cta qua trinh oxy hoa lipid bit ddu phan
huy tao thanh cac san phén oxy hod thtr cip va lam
cho chi s6 PV giam xudng (Boselli ez al., 2005).
Theo Rodriguez-Turienzo et al. (2011) qué trinh
oxy hod lipid va that thoat hoi nudc trong qua trinh
c4 dong lanh c6 thé giam thiéu bang cach phi mot
16p mang bao thyc pham, vi _ching hoat dong nhur
mot rao can chdng lai sy that thoat am do va qua
trinh oxy hoa do han ché tiép xuc véi moi truong
bén ngoai, giup dam bao chét luong san pham.
Tuong ty nhu vay, Lé Thi Minh Thuy va ctv. (2017)
da str dung gelatin ndng do 1,5% c6 bd sung gallic
acid 2% hodc tannic acid 2% bao quan ca tra phi 1€
d6ng lanh thi thay chi s6 PV (1,25 va 1,20 meq/kg)
thip hon so véi miu dbi chimg (2,64 meq/kg) sau 6
thang bao quan dong. Alparslan et al. (2014) nghién
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ciru sr dung mang gelatin két hop voi tinh dau
nguyét que bao quan ca h01 phi 18 ciing cho thy hi¢u
quéa tuong ty khi chi s6 PV thip hon so v6i mau
gelatin khong phdi tron (4,40 mmol/kg va 2,47
mmol/kg). Tuy nhién, cic nghién ctru vé hoat tinh
va g dung cua dich chiét tir 14 chanh con nhiéu
han ché va chua c6 cong bd nao vé kha nang han ché
sw oxy hoa chit béo trén thit cha ca thac lac. Két qua
nghién ctru nay cho thay, sau 15 ngay bao quan mau
cha ca thac lac bao gbi bang mang chitosan phéi tron
4% dich chiét 14 chanh van giit dugc gid tri cam quan
kha va ham luong vi sinh vat trong ngudng cho phep
va han ché toc d6 phan tng oxy hoa chit béo cho
san pham.

4 KET LUAN

Dich chiét 14 chanh duoc chiét tach véi ti 1¢ 14
chanh : nuge cit 13 1:1,5 dat chét lwong tdt, cho hiéu
qua chéng oxy hoa téi wu v6i ham luong
polyphenol, ham lugng flavonoid va chi s6 ICso 1a
t6t nhat. Mau duge bao phi boi mang chitosan dugc
b6 sung 4% dich chiét 14 chanh da cho thay higu qua
chdng oxy hoa lipid 1a tot nhat so vi mang bao
chitosan thong thuong va miu ddi chimg trén d6i
tuong cha ca thac lac bao quan lanh (4+1°C). Mang
chitosan da thuc hién tdt hoat tinh khang khuan vuot
troi trong nghién ciru nay. Mau dugc bao goi bang
mang bao chitosan da han ché duoc tc do oxy hoa
lipid, duy tri gi4 tri cdm quan va mat do vi sinh van
nam trong mttc cho phép sau 15 ngiy bao quan lanh,
trong khi d6 mau d6i ching c6 dau hiéu hu hong va
¢6 mat s vi sinh vat vugt qua mirc cho phép sau 12
ngay bao quan lanh (4+1°C).
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