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‘ ‘ TOM TAT ,

) Pé tai dugc thuc hién nham muc c:h’ch khao sat (i) khao sat hoat tinh chong oxy hoéa cua dich
chiét 14 chanh bang hai phuong phap chiét khac nhau va (ii) anh hudng cia dich chiét 14 chanh (133
pg/mL) va mang bao alglnate (0,5%) dén chét lugng ca 1oc phi 1é trong didu kién bao quan lanh thong
qua cac chi tiéu tong s6 vi sinh vat hiéu khi, gid trj cdm quan, va cac chi tiéu hoa Iy. Két qua nghién clru
cho thay dich chiét 14 chanh dugc chiét bang nuée & 100°C ¢b hoat tinh chor}g oxy hoéa tét hon so véi
chi€t bang dung moi ethanol 96% ¢ nhiét d6 thuong. Kha nang khu goc tw do 2,2 dipheny-2-
picrylhydrazyl (DPPH) cua dich chi€t 14 chanh dugc chiét bang nude ¢ 100°C (1Cso =133 pg/mL) cao
hon so véi dich chiét bang dung mdi ethanol 96% (ICso= 360 pgmL). Xur 1y phi 1€ ca 16c v6i dich chict
1a chanh ket hop voi mang alginate trude khi bao quan lanh da lam cham di qua trinh oxy hoa so cap
cua phi 1€ ca, cai thién dugc gia tri cam quan cua san phdm va tre ché tong s6 vi sinh vat hi€u khi trong
diéu kién bao quan lanh. San pham c6 thé bao quan lanh dén 12 ngay khi xur ly dich chiét 1a chanh va
mang bao alginate trude khi bao quan ma khong anh huéng dén an toan v€ sinh thye pham.

Tir khéa: Alginate, Bao quan lanh, C4 l6¢, Dich chiét, L4 chanh

THE EFFECT OF LIME LEAVES EXTRACTS COMBINED WITH
ALGINATE FILM ON THE QUALITY OF SNAKEHEAD FILLET UNDER
COLD STORAGE
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ABSTRACT

The aim of this study was to investigate the antioxidant activity of lime leaf crude extract through
two different extraction methods and (ii) the effect of lime leaf crude extract (133 pug/mL) and alginate
film (soaking in 0.5% solution) on the quality of snakehead fillets under cold storage conditions storage
through the change of total aerobic bacteria, sensory properties and physical and chemical parameters.
The results showed that the extract obtained from water at 100°C had higher 2,2 dipheny-2-
picrylhydrazyl (DPPH) free radical scavenging (IC50 = 133 pg/mL), compared to that extracted by
ethanol 96% (1C50 = 360 pg/mL). Treatment of snakehead fish fillets with lime leaves extract combined
with alginate membranes before refrigeration slowed the primary oxidation of the fish fillets, improved
the sensory value of the product and inhibited total number of total aerobic bacteria in cold storage
conditions. Products can be refrigerated up to 12 days when handling lime leaves extracts and alginate
membranes before storage without affecting food safety and hygiene.
Keywords: Alginate, Cold storage, Lime leaf crude extract, Snakehead
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1. MO PAU

Nuoi trong thily san Viét Nam dang
trén da phat trién, san lugng nudi va gia tri
xut khau chu yéu dong gop chinh béi ca tra
va tom. Nam 2020, san lugng nudi ca tra dat
1,56 triéu tan (Tong cuc Thuy san, 2021).
Bén canh d6, cac loai ca khac nhu ca 16c
(Channa striata) chu yéu dugc nudi dé cung
cép cho thi truong noi dia voi san lugng udc
tinh khoang 40.000 tan. San luong nudi c4
16¢ & nude ta dang ngay cang ting v6i nhidu
hinh thirc nudi: nudi 16ng be, nudi trong ao
dat, nudi trong bé 16t bat... ¢ nhiéu tinh
Poéng bang song Ciru Long (PBSCL) nhu
Pong Thap, Vinh Long, Tra Vinh, An
Giang... (Huynh Vin Hién va cs., 2011).

Thi hiéu cta ngudi tiéu dung Viét
Nam chu yéu 1a sir dung cac san phim tuoi
song, tuy nhién do nhu ciu cua cudc séng
ngay cang hién dai, viéc st dung cac san
pham bao quan lanh dong thai bd sung cac
chat c6 hoat tinh chdng oxi hoa tu nhién vao
thuc phdm ngay cang dugc quan tim. Cac
nghién ctru str dung cc hop chét co ngudn
gbe tir thuc vt dé bao quan thuc pham da
va dang dugc quan tim. Nguyén Xuan Duy
va Nguyén Anh Tuén (2003) di st dung
dich chiét ctia hon 15 thuc vat ¢6 chira ham
luong tinh dau cao c6 kha niang chong oxy
hoa nhu: di, trau khong, tia to, rau ram, diép
c4, sa, hoa sira,... dé ngén chan su bién den
& tom va oxy hoa chit béo trong co thit ca
thu. Fan va cs. (2008) da st dung dich chiét
tra xanh dé kéo dai thoi gian bao quan lanh
cho ca chép. Nghién ciru két hgp mang bao
chitosan va dich chiét 1a chanh (Citrus
aurantiifolia) dé bao quan lanh cha ca thac
lac cling da duoc thyc hién (Lé Thi Minh
Thuy va Truong Thi M¢ng Thu, 2019). Mac
khac, alginate dang ngay cang dugc quan
tdm nghién cuu va ung dung trong bao quan
do c6 dac tinh tao keo doc dao va c6 kha
nang tao gel hodc polyme khong hoa tan khi
phan ung véi cac cation kim loai da hoa tri
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(Rhim, 2004). Lop phu alginate lam giam
su mat nudec, han ché su oxy hoa
(Baldwin,2007). Mot s6 nghién ctru sir dung
mang alginate bao quan thuc pham duoc
thuc hién. Nghién ctru anh hudng cia mang
alginate natri két hop véi polyphenol tra
xanh 1én chét luong cua ca vuot Nhat Ban
phi I& (Nie va cs., 2018) cho thiy ca phi 1&
6 chat luong cam quan t5t hon, han ché su
oxi hoa chat béo va thoi gian bao quan lau
hon khi két hop mang bao alginate va
polyphenol tra xanh trong bao quan lanh.
Nghién ctru su anh hudng ciia qué va nisin
trong mang bao alginate - calcium duy tri
chat luong tuoi cta ca 1oc phi 1& (Lu va cs.,
2010). Tuy nhién van chua c6 nhiéu nghién
ctru trong st dung dich chiét 14 chanh két
hop mang bao alginate trong bao quan lanh
¢4 16c phi 16 nén dé tai dugc thuc hién nhim
danh gia kha ning tmg dung dich chiét 14
chanh két hop mang bao alginate 1én gia tri
cam quan, yéu tb vi sinh vat va cac yéu to
hoa 1y cua ca 16¢ phi 18 trong diéu kién bao
quan lanh.
2. NOI DUNG VA PHUONG PHAP
NGHIEN CUU

2.1. Vat liéu nghién ciru

Ca 16c (400 - 500 g) duoc mua tai
Thanh phé Can Tho. Ca l6c sau khi dugc
cit tiét dugc cho vao thung nudc sach dé xa
tiét cho chét han, ca dugc 1am sach vay va
phi 18 con da. L& chanh thugc gidng chanh
ta (Citrus aurantiifolia) dugc thu mua tai
Tp. Can Tho. Sau d6, nguyén liéu duoc
chiét tach thu dwoc cao chiét bao quan ¢ -
20°C. Dich chiét pha trong 11it nudc 1a mgien
chiét = 0,133 (g/L). Alginate dang bt duoc
pha véi nuéc ndng va khuy déu cho tan hét
Maginate = 5 (g/L). Nghién ctru duoc thuc
hién tai B6 moén Ché bién Thuay san, Khoa
Thay san, Truong Pai hoc Can Tho.
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2.2. Phwong phap nghién ciru

2.2.1. Thi nghiém 1: Panh gid hoat tinh
chéng oxy héa cua dich chiét ld chanh bang
ndu chiét trong nude néng va ngam trong
ethanol 96%

Bo tri thi nghiém: Thi nghiém dugc
b tri mot nhan td 1a phuong thire chiét
tach.

Dbi voi mau chiét bang nudc nong &
100°C, can 100 g bot & chanh nau trong
1.000 mL nuéc cat dun sbi v6i thoi gian
chiét 1a 3 gio. Mau chiét bang ethanol 96%,
can 100 g bot 1a chanh, ngdm trong 500 mL
dung dich ethanol 96% vdi thoi gian la 48
gio o nhiét d6 phong (Huynh Truong Giang
va cs., 2012).

Mau sau khi dugc chiét tich dugc
danh gia hoat tinh chéng oxy hoa théng qua
kha ning khir géc tr do DPPH (2,2-
diphenyl-1-picryl-hydrazyl-hydrate)
(Thiangthum va cs., 2012), dong thoi xéac
dinh gia tri IC50 (kha ning tc ché 50% gbc
tu do) va phén tich tong ham lugng phenolic
dbi voi cao chiét theo phuong phap cua
Singleton va Rossi (1965).

2.2.2. Thi nghiém 2: Khado sat kha nang
chéng oxy héa ciia dich chiét 14 chanh ngam
ca loc phi lé bdo quan lanh

Bo tri thi nghiém: 90 miéng cé loc
phi 18 (100 - 200 g/miéng) dugc phan bd
hoan toan ngiu nhién vao 3 nghiém thirc.
Mbi nghiém thirc dugc lap lai 3 lan. Téng
s6 16 thi nghiém 14 9.

Nghiém thire 1: mau ddi chimg gdm
30 miéng ca phi 1& dugc ngdm qua nudc
lanh < 4°C trong 30 phut sau d6 dé rdo 5
phut, cho tirng miéng ca vao tai PE (1 tai
chira 6 miéng c4), han miéng tai va bao
quan trong diéu kién nudc da voi ty 18 nuée
da: ca la 1:1. Cac thi dugc dat trong thung
x6p (80 cm x 50 cm x 50 cm), nude da duoc
wdp theo nguyén tic 1 16p da va 16p ca, 16p
dudi cung va 16p trén cung la nudc da va
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phai day hon cac 16p khac. Mdi ngiy xa
nudc va thém da.

Nghiém thirc 2: gdm 30 miéng ca
phi 1& duoc ngdm trong dich chiét 14 chanh
v6i nong do ICsp trong 30 phut & didu kién
nhiét d6 < 4°C. Sau d6 vot ra dé rdo 5 phut,
tién hanh thuc hién cac thao tac bao quan
twong tu nhu nghiém thtc 1.

Nghiém thirc 3: gdm 30 miéng ca
phi 1& duoc ngdm trong dich chiét 14 chanh
v6i ndng d6 ICso trong 30 phit trong diéu
kién nhiét d6 < 4°C, sau do, ca dugc nhung
qua mang bao alginate 0,5% trong 5 phut,
v6t ra dé rao 5 phut. Thyc hién cac thao tac
bao quan tuong ty nhu nghiém thure 1.

Trong mdi dot thu mau, thu mot tai 6
miéng c4 phi 1&/nghiém thirc. Lay 3 miéng
ca tién hanh do nhiét do, thu mu vi sinh,
danh gia cam quan tuoi va hip. Ba miéng ca
con lai sau khi do cAu trac, do mau duoc xay
nhuyén dé kiém tra lan luot cac chi tiéu: pH,
kha ning gitr nudc (WHC), chi s6 Peroxide
value (PV), va 4m d6. Mau duoc thu vao cac
ngay 1, 3, 6, 9, 12. Thu mau va phan tich
mau duoc thuc hién nhu nhau & cac lan thu
mau.

2.3. Phuong phap phén tich

Nhiét do

Vio cac ngay thu mau, do nhiét do
tam san pham duoc bang nhiét ké (Ebro,
burc), thuc hién do trén 3 miéng cad & moi
nghiém thtrc trude khi 1ay ra khoi ti mat.

pH

pH ctia miu c4 dugc do theo phuong
phap mo ta boi Hultmann va cs. (2012).

Xic dinh d§ dan hoi

Mau do d6 dan hdi dugc chuén bj
cing mot vi tri cho tat ca cac miéng cé, do
phan tdm san pham bang may do cdu tric
TA.Xtplus Texture Analyser (Stable Micro
Systems, YL, UK).
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Kha ning giir nwéc (WHC)

Khéi lwong nudc mat di trong quéa
trinh ly tdm phan anh kha néng giit nudc cla
san pham (Ofstad va cs., 1993).

Am d

Can 2 g miu dem di sdy ¢ tu sdy 60°C
trong 2 ngay, sau d6 chuyén qua ti sdy
105°C trong 2 ngay roi dem can lai. Tinh
khdi lugng 4m (AOAC, 2016).

Peroxide value

Phan tich chi s6 peroxide value (PV)
dugc thuc hién bang phuong phép cua
International IDF Standards (1991).

Téng vi sinh vat hiéu khi

Tong s vi sinh vat hiéu khi duoc xac
dinh theo phwong phap d6 dia (Bo Y Té,
2012).

Mau sic

Mau ca duogc do cac thong sé mau tai
mdt vi tri ¢b dinh ¢ gitra miéng c4, cach 10
cm tinh tir vi tri dau ca, sir dung may do mau
Spectrophotometer (C160) theo huéng dan
cua Huynh va cs. (2022).

Panh gia cam quan

Thuc hién danh gia cdm quan qua hai
phuong phap: phuwong phap chi sb chat
luong - QIM (Quality Index Method) ap
dung cho danh gia mau tuoi va phuong

phap Meilgaard va cs. (1999) duge dung dé
danh gia cam quan mau hap.

Hoat tinh Kkhir géc tw do 2,2
dipheny-2-picrylhydrazyl (DPPH)

Phuong phép xac dinh gbc ty do voi
kha nang khtr gdc tu do DPPH (Thiangthum
va cs., 2012).

Tong ham lwong hop chit phenolic

Xac dinh tong ham luong hop chit
phenolics theo phuong phap cia Singleton
va Rossi (1965).
2.4. Xir ly s liéu

Céc s6 liéu cua thi nghiém duoc tinh
gia tri trung binh (TB) va d6 léch chuin
(PLC) bang phan mém Microsoft Excel
2013. Su khac biét trung binh cua céac chi
tiéu phan tich & cac lan thu mau duoc xir Iy
bing oneway ANOVA & mirc ¥ nghia 95%
(p < 0,05) va phép thir Duncan, st dung
chuong trinh SPSS 16.0.
3. KET QUA VA THAO LUAN
3.1. Hoat tinh chng oxy héa va tong ham
lwong hop chit phenolic ciia dich chiét 14
chanh bing cac phwong phap chiét khac
nhau

Hoat tinh khur géc tu do DPPH va
tong ham luong phenolic cia dich chiét 14
chanh chiét biang nuéc ¢ 100°C va ethanol
96% ¢ nhiét do phong duoc trinh bay ¢
Bang 1.

Bdng 1. Hoat tinh khir gbc ty do DPPH va téng ham luong phenolic cta dich chiét 14 chanh béang
nude 6 100°C va ethanol 96% & nhiét 3o thuong

Nong d6 gallic acid twong duong

Dung moi IC50 (pug/mL) (GAE)(mg/100mg cao chiét) Hiéu suat thu hoi
Nudc nong 133 + 12,022 3,70 +£0,08° 30,2 +£0,25°
Ethanol 96% 360 + 36,77° 1,83+0,16% 17,8 £0,212

ab: Cac gid tri trung binh theo cot cé cung chir cdi la khong khdc biét co ¥ nghia thong ké (p > 0,05)
Trung binh = D¢ léch chuan, n=3.
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Két qua Bang 1 cho thiy khi chiét
tach 14 chanh bang nudc ¢ 100°C thi dich
chiét thu duoc cho hoat tinh khir géc tu do
DPPH (gia tri ICso & 133 + 12,02 pg/mL)
1a cao hon va khac biét ¢6 y nghia thong ké
so v6i chiét bang dung méi ethanol 96%
(gia tri ICsp la 360 = 36,77 pg/mL) (p <
0,05). Su khac biét nay co thé 1a do su phan
cuc cua dung moi chiét tach va nhiét do
chiét tach. Ghasemzadeh va cs. (2015) da
ly trich cam gao Hashemi bang ethanol, gia
tri ICso= 169.86 pug/mL cho thay ethanol 1a
dung moi tdi wu nhung so voi két qua cua
nghién ctru nay trén 1a chanh thi chiét tich
bang nudc nong lai tot hon. Picu d6 ching
té dung moi ethanol 96% khong hoa tan
duge mot s hop chat chong oxy hoa cod
trong 1a chanh. So sanh v&i mot sd loai
thuc vat da duoc nghién ciru thi cao chiét
1a chanh tir nudc néng co kha niang trc ché
50% gbc tu do tot hon so véi nghién ciru
céy rau mui cia Wangensteen va cs. (2004)
voi gia tri ICsola 147 pg/mL va la dau den
Ba Lan vai gia tri ICso la 186 pg/mL
(Gawron-Gzella, 2012). Trong khi d6, gia
tri IC50 ctia cao chiét 1a chanh trong
nghién ctru nay thap hon so véi nghién ciru
cdy tia to dat (ICsp = 48,76 ug/mL)
(Kamdem va cs., 2013).

Ham luong phenolic trong cao chiét
1a chanh bang nudc néng (3,70 + 0,08 mg
GAE/g dich chiét cao) va hiéu suat thu hdi
cao hon va khac biét c6 y nghia thong ké
s0 voi chiét bang ethanol 96% & nhiét do
thuong (1,83 + 0,16 mg GAE/g dich chiét)
(p > 0,05). Tuy nhién ham lugng phenolic
clia cao chiét 14 chanh chiét bang nudc
noéng trong nghién ctru nay lai thip hon so

v61 nghién ctru cua Do va cs. (2014) trén
cdy ngo om (6,25 + 0,24 mg GAE/g dich
chiét). Ham lugng phenolic cua cao chiét
14 va than ré cdy co tranh dat 86,9 mg galic
acid/g cao chiét (V& Thi Kiéu Ngéan va cs.,
2017). Tir d6, cho thidy ham luong tong
phenolic trong cao chiét phu thudc vao loai
dung méi chiét tach, cu thé 1a @6 phan cuc
ctia dung mdi dung dé chiét. Do hoa tan ciia
phenolic trong dung moi phan cuc cung
cép nong do cao cac chat nay trong cac cao
chiét dugc chiét xuat, thuong sir dung dung
moi phan cuc dé tach (Mohsen va Ammar,
2008). Tom lai, dich chiét 14 chanh dugc
chiét tir nudc & 100°C c6 kha ning chbng
oxy hoa, tong ham lugng phenolic va hiéu
suét thu héi cao.
3.2. Anh hudng cia dich chiét 1a chanh
1én chit lwong ciia c4 16¢ phi & trong qua
trinh bao quan lanh

Thanh phéan hod hoc cuia phi 1& ca 1oc
sit dung trong thi nghiém c6 do 4m cao
(78,9%), ham lugng protein kha cao
(18,2%), ham lugng lipid va khoang tuwong
dbi thap (1,79 va 0,96%)
3.2.1. Su thay doi nhiét d¢

Két qua do nhiét d6 tim miéng ca
trong qué trinh bao quan cho thay nhiét do
cua phi I€ ca 16c trong thoi gian bao quan
duoc duy tri dudi 4°C (tir 1,3 dén 3,2°C).
3.2.2. Sy thay doi pH

Két qua do pH duoc ghi nhan trong
sudt thoi gian bao quan cho thiy gi4 tri pH
khac biét khong c6 ¥ nghia thong ké giita 3
nghi€ém thtrc, dao dong trong khoang tu
6,39 - 6,61 & cac lan thu mau (Béang 2).

Bing 2. Gia tri pH cua c4 16c phi Ié trong qud trinh bdo quan lanh (Trung binh + P léch tiéu chuan)

Ngay 1 3 9 12

NT1  639+003  643+010°  6,51+0,14° 6,53 + 0,03 6,54 + 0,10°
NT2  648+016°  652+011*  6,48+0,13° 6,59 + 0,017 6,61+ 0,122
NT3  644+003%  647+008 6,49 +0,06° 6,54 + 0,08 6,52 + 0,03

NTI: méu doi ching (ngdm nudc lanh); NT2: phi lé cd l6c dwoc ngam dich chiét la chanh 133 pg/mL; NT3: phi
1é cd l6c duoe ngdm dich chiét la chanh 133 ug/mL két hop mang bao alginate 0,5%; ®°: Cac gid tri trung binh
theo ¢t ¢é cing chir cdi 1a khong khac biét ¢6 ¥ nghia thong ké (p > 0,05).
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Su thay dbi pH trong co thit ca trong
qué trinh bao quan chu yéu 1a do su phan
huy ATP va glycogen giai phong tao ra H.
Thém vao d6, sau mét thoi gian bao quan
thi c6 sy phan huy cua axit amin va cac hop
chat hitu co tao thanh NHj3 lam thay d6i pH
ctia co thit c4 (Hultmann va cs., 2012). Két
qué nghién ctru ciing trong ddng véi nghién
ctru caa Tran Minh Phua va cs. (2020) khi
bao quén lanh cé loc c6 gia tri pH nhd hon
7 trong sudt thoi gian bao quan.

3.2.3. Kha nang giit nudc

Kha nang gitt nudc (WHC) cua phi 1€
ca dugc trinh bay ¢ Bang 3. Gia tri WHC c6
xu hudng ting trong thoi gian bao quan va
dao dong trong khoang 85,5% dén 94,4%.

Nguyén nhan kha ning giit nudc tang dan 1a
do miu c4 bi mat nudc trong thdi gian bao
quan, ciu tric mau ca mém di. WHC cua co
thit ca ¢ nghiém thac phi 1€ ca 16c dugc
ngam dich chiét 14 chanh 133 pg/mL (NT2)
va phi 1€ cé 16c dugc ngdm dich chiét 14
chanh 133 pg/mL két hop mang bao
alginate 0,5% (NT3) cao hon va khac biét
c6 ¥ nghia thong ké so véi nghiém thie dbi
chirng sau 3 ngay bao quan (p < 0,05). Sau
9 ngay bao quan, phi 1€ ca & NT3 c6 kha
nang gilt nudc cao hon va khac biét co y
nghia thdng ké so voi NT1 (p<0,05). Su
thay d6i kha ning giit nudc ¢ thé do hoat
dong cua enzyme noi tai, li€én két cua co thit
ca giam va sy phan giai protein (Olsson va
cs., 2003).

Bing 3. Su thay d6i kha ning gilr nu6e (%) cua phi 1€ ca 1oc theo thoi gian bao quan do tac dong cua
dich chiét 14 chanh (Trung binh = D¢ léch tiéu chudn)
Ngay 1 3 6 9 12

NT1 85,5+ 1,64% 87 +1,85? 89,0+1,532 84,8 +1,57% 91,9 + 2,302
NT2 87,9+1,12% 90 +1,25° 88,3 + 3,932 88,5 + 0,55% 90,6 + 0,952
NT3 90,4 + 5,26% 94,7 +£2,09° 88,4+ 1,372 91,8 + 3,05° 94,4 +0,812

NTI: mau doi chitng (ngdm nwée lanh); NT2: phi 1é cé [éc dwoe ngdm dich chiét ld chanh 133
ug/mL; NT3: phi Ié cd l6c dwoe ngam dich chiét I chanh 133 ug/mL két hop mang bao alginate
0,5%; a°: Cde gid tri trung binh theo cét c6 cing chir cdi la khéng khdc biét ¢é y nghia thong ké

) (p > 0,05) '
3.2.4. Am d@s Am d6 cua phi 1€ ¢4 16c trong thi
nghiém duoc thé hién ¢ Bang 4.
Bing 4. Sy thay d6i ctia am do (%) cua phi 1& c4 16¢ theo thoi gian bao quan do tac dong ciia dich
chiét 14 chanh (Trung binh = Do léch tiéu chuan)

Ngay 1 3 6 9 12

NT1 77,5+0,29? 78,3+ 0,342 78,8 £1,542 79 £0,21° 78,9+ 0,232
NT2 78,9 £ 1,142 79,4+ 0,322 79,4+ 0,412 80,2 £ 0,26% 79,5+ 0,092
NT3 77,9+ 0,972 78,9+ 0,942 78,2 £ 0,252 78,7+ 1,272 78,2+ 1,442

NTI: mdu d@éi chitng (ngdm nuwée lanh); NT2: phi lé ca l6c dwgc ngam dich chiét ld chanh 133
ug/mL; NT3: phi lé cd loc dwoc ngam dich chiét la chanh 133 ug/mL ket hop mang bao alginate
0,5%; 5 Cdc gid tri trung binh theo cdt cé cung chir cdi la khong khdc biét co y nghia thong ké

(p >0,05)

Két qua cho thay am do cua phi 1é ca
0 ca 3 nghiém thirc c6 xu hudng tang lén
sau do giam nhe trong thoi gian bdo quan,
gid tri am do khac biét khong c6 ¥ nghia
thong ké giita cac nghiém thirc & cac lan thu
mau (p > 0,05). Vi vay, viéc st dung dich
chiét 14 chanh ngam phi 1¢ c4 trudc khi bao

quan da khong lam anh huéng dén am do
trong qua trinh bao quan lanh.
3.2.5. B¢ dan hoi

Do dan hoi ciia miéng ca phi 1é trong
sudt thoi gian bao quan lanh dugc trinh bay
¢ Hinh 1.
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Hinh 1. Su thay d6i d6 dan hdi phi 1é ¢4 16¢ theo thoi gian bao quan.

NT1: mdu doi chimg (ngdm nude lanh); NT2: phi Ié cd loc dwoc ngam dich chiét ld chanh 133
ug/mL; NT3: phi Ié cd l6¢c dwoe ngam dich chiét 1 chanh 133 ug/mL két hop mang bao alginate
0,5%; b: Cdc gid tri trung binh trong ciing mét ngdy thu mau cé cing chir cdi la khéng khdc biét c6
nghia thong ké (p > 0,05)

Két qua cho thdy d6 dan hdi dao dong bi pha v&, luong nudc trong mau giam theo
trong khoang 88,66 - 189 g*cm trong sudt thoi gian (Olsson va ¢s., 2003). Nghién ctru
qué trinh bao quan lanh. D6 dan hoi tat ca ctia Hultman va cs. (2012) cho thiy hoat
cic mau c6 xu hudng giam theo thoi gian tinh cua enzyme collagenase va cathepsin
bao quan. Sau 9 va 12 ngay bao quan, do B, B+L tang trong thoi gian bado quan lanh.

dan hdi cia mau xtr 1y dich chiét & NT2 va 3.2.6. Chi 56 Peroxide Value (PV)

NT3 cao h0~n Va,khéc biét c6 § nghta thong Sy bién d6i Peroxide Value (PV) ctia
k? S0 Vo1 mau do cbu’ng (p <0,05). Do dan phi 1€ ca 16c trong qua trinh bao quéan lanh
hoi cua co thit ca giam dan trong qua trinh duoc thé hién & Bang 5.

bao quan 1a do sy hoat dong clia enzyme

protease mot phan 1am cho céu trac protein

Bing 5. Chi sb peroxide cua phi 1é c 16c theo thoi gian bao quan lanh (Trung binh + Do 1éch tiéu chuin)

Ngay 1 3 6 9 12

NT1 2,70 £ 0,62° 3,32+0,83° 3,43+0,85° 2,78 +£0,56% 2,30+ 0,382
NT2 2,59 £0,15% 2,63 +0,21%® 3,19+ 0,03% 2,19+ 0,65% 2,06 £ 0,392
NT3 2,22 +0,67% 2,42 +0,08% 2,45+0,312 2,14 +0,452 1,84 +£ 0,992

NT1: mdu doi chimg (ngdm nuée lanh); NT2: phi lé ca loc dwgc ngam dich chiét ld chanh 133
pg/mL; NT3: phi lé ca l6c dwoc ngam dich chiét la chanh 133 ug/mL két hop mang bao alginate
0,5%; 2b: Cac gid tri trung binh theo cét cé cung chir cdi 1a khdng khac biét co y nghia thong ké (p > 0,05)

Trong thoi gian bao quan, lipid trong oxy hoa lipid (Huss, 1995). Nhu vay, xu ly

ca 16c bi oxy héa din dén sy hinh thanh dich chiét 14 chanh két hop v6i mang bao
hydroperoxides nhur cac san pham oxy hoa alginate 1am giam sy hinh thanh san pham
so cdp. Két qua phan tich PV ciia cic oxy héa so cip trong c4 16¢ phi 1é trong diéu
nghiém thirc & cac lan thu mau dao dong tir kién bao quan lanh, nguyén nhan la do kha
1,84 - 2,78 meq/kg. Két phan tich PV ¢ nang mang bao alginate hoat ddng nhu mot
ngdy 3 va ngay 6 ctia NT3 thap hon va khac rdo can chdng lai sy tiép xuc gitra miéng ca
biét c6 ¥ nghia thong ké so véi NT1, nghiém vGi oxy bén ngoai gop phan lam giam gia tri

thire dbi chimg (p < 0,05). Chi s6 PV giam PV (Song va cs. 2011).

sau khi dat dinh cao nhat 1a do sy phan huy 3.2.7. Tong sé vi sinh vét hiéu khi

clua hydroperf)xide th'f‘mh aldehyde, xeton Téng sb vi sinh vat hiéu khi (TPC)
va cac san pham thir cap khac cua qua trinh ciia phi 16 c4 léc trong 'Sué t 12 ngdy bio
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quan lanh dugc trinh bay trong Hinh 2. Gia
tri TPC ciia tat ca cac nghiém thirc ting dan
trong sudt thoi gian bao quan. O ngay bao
quan déu tién, gia tri TPC cua mau NT3
thip hon va khac biét c6 y nghia thong ké
so voi hai mau con lai (p < 0,05), nguyén
nhén l1a do mang bao alginate nhu da dugc
b4o c4o co dic tinh khang khuan chdng lai
vi khuidn va nidm (Krol va cs., 2017;
Kubyshkin va cs., 2016). O cic ngiy bao
quan khac, gia tri TPC khac biét khong c6 v
nghia théng ké giita cac nghiém thirc (p >
0,05). Sau 12 ngay bao quan gia tri TPC cta

nghiém thirc NT2 va NT3 chua vuot qua
gidi han cho phép 108 CFU/g ddi vé6i san
pham ca tuoi theo quyét dinh ctia Bo Y Té
BoY Té, 2012), trong khi d6 gia tri TPC
cia mau d6i chimg da vurot qua gidi han cho
phép. Nong d6 dich chiét 1a chanh dugc sir
dung trong nghién ctru ndy c6 kha nang lam
cham sy phat trién cua vi khuan hiéu khi t6t
hon so v&i nghién ctru ctia Lu va cs. (2009).
Nhu vy, mau ca léc phi 1& sir dung dich
chiét va mau két hop mang bao alginate cho
thoi gian bao quan dugc 12 ngay so vdi 9
ngay cia mau ddi chimg.
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Hinh 2. Su thay d6i tong s vi sinh vat hiéu khi trén phi 18 ¢4 16¢ theo thoi gian bao quan do tac dong
ctia dich chiét 14 chanh.

NT1: méu doi chimg (ngdm nude lanh); NT2: phi 1é cd l6c dwoc ngam dich chiét I chanh 133
ug/mL; NT3: phi 1é cd l6¢ dwoc ngam dich chiét I chanh 133 ug/mL két hop mdng bao alginate
0,5%; &b Cdc gid tri trung binh trong ciing mét ngdy thu mau cé ciung chir cdi la khéng khdc biét ¢é y
nghia thong ké (p > 0,05)

3.2.8. Gia tri cam quan

Su thay do6i vé gia tri cam quan cia
d6 tuoi va sau khi hap cua ca 16c trong qua
trinh bao quan lanh duoc trinh bay lan luot
& Hinh 3. Biém cam quan miu cé tuoi danh
gi4 theo tiéu chuan QIM cua tat ca cac mau
tang theo thoi gian bao quan va dao dong
trong khoang 0 - 8,76. Sau 3 ngay bao quan,
gia tri cam quan cua phi 1é cé l6c ¢ ca 3
nghiém thuc khac biét khéng co6 y nghia
thong ké (p > 0,05). Sau 6, 9 va 12 ngay bao
quan, gia tri cam quan cua mau xir ly dich
chiét 14 chanh két hop mang bao alginate
cao hon va khac biét c6 y nghia théng ké so
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v6i mau d6i ching (p < 0,05). Mau sic cua
miéng ca giam dan, tr mau trang chuyén
sang duc dan rdi chuyén sang mau hong
nhat sau d6 sang mau vang nhat. MUi cua
miéng cé tré nén tanh hon ban dau. D6 béng
bé mit ciing giam dan theo thoi gian bao
Quén, ban dau miéng phi 1 bong dep nhung
qua thoi gian bao quan, miéng phi 1& hoi kho
khong con d6 bong nhu ban dau. Két qua da
phan anh nhitng bién d6i sinh hda xay ra bén
trong co thit cd nhu sy oxy hoa lipid va
chuyén hoa protein, hoat dong cua hé
enzyme va vi sinh vat (Phan Thi My L¢g,
2015).
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Hinh 3. Su thay d6i gi4 tri cam quan mAu tuoi (bén trai) va mau hip (bén phai) cua phi 1é c4 l6c theo
thoi gian bao quan
NTI: mau doi chimg (ngdm nwdc lanh); NT2: phi Ié cd l6c dwoc ngam dich chiét ld chanh 133
ug/mL; NT3: phi Ié cd l6c dwoc ngam dich chiét la chanh 133 ug/mL két hop mang bao alginate;
ab: Cic gid tri trung binh trong ciing mot ngay thu mdu cé ciing chir cdi la khéng khdc biét 6y
nghia thong ké (p > 0,05)

Gi4 tri cam quan cua c4 nau chin
duoc thé hién trong Hinh 3. Két qua cho
thdy ¢ ngay 1 va ngay 3, gia tri cam quan
ciia san pham phi 1& ndu chin khac biét
khong c6 y nghia thong ké gitra cac nghiém
thirc (p > 0,05). Sau 6 va 9 ngay bao quan,
nghiém thure c6 xtr 1y 1& chanh c6 hay khong
¢6 mang bao alginate c6 diém cam quan cao
hon va khac biét c6 ¥ nghia thng ké so véi
mAu ddi chimg (p < 0,05). Sau 12 ngay bao
quan lanh, gié tri cdm quan cuda phi 1€ cad &

https://tapchi.huaf.edu.vn
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NT3 cao hon va khac biét c6 ¥ nghia thong
ké so voi NT1 va NT2 (p <0,05). Xt 1y phi
1& ¢4 16¢ bang dich chiét 14 chanh trudc khi
bao quan da cai thién dugc gia tri cdm quan
ctia san pham trong qua trinh bao quéan lanh.
3.2.9. Chi s6 do mau

Chi s6 do mau trong thoi gian bao quan
duoc thé hién qua 3 cuong d0 mau: L*:
cuong do toi-sang, a*: sic d6 mau do-xanh
la cay, b*: sic 6 mau xanh dwong-vang,
trinh bay ¢ Bang 6.
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Bing 6. Cudng d6 mau sic cia phi 18 ca 16¢ theo thoi gian bao quan (Trung binh + D¢ Iéch tiéu chuén)

Thoi gian bao quan ~ Nghiém thurc L" a’ b*
NT1 46,4 £+ 2,142 -1,54 +0.932 1,58 + 1,242
Ngay 1 NT2 46,2 + 1,36° -2,70 £ 1.,452 2,9 + 3,122
NT3 45,8 +£ 1,972 -2,26 + 0,762 0,77 £ 0,702
NT1 449 +0,89? -2,60 + 0,692 3,16 + 3,162
Ngay 3 NT2 49,8 + 2,25° 0,05 £ 3,262 0,82 +0,82°
NT3 48,8 +1,28° -2,52 + 0,572 1,04 +1,04°
NT1 44,3+ 1,29° 0,76 £1,18¢° 2,01 £ 0,362
Ngay 6 NT2 44,6 + 1,882 -1,11+ 2,152 2,41 +176%
NT3 45,6 £ 2,092 1,63+1,372 1,96 + 0,592
NT1 45,8 +£ 1,452 0,60 £ 0,552 2,59 £ 0,542
Ngay 9 NT2 46,6 +1,51° 0,03 + 0,74 3,61 + 1,30°
NT3 45,2 + 1,062 2,03+1,57 512 +2,47¢
NT1 445+ 0,632 2,26 +1,782 3,86 £1,35?
Ngay 12 NT2 47,6 £ 2,80° 1,21 + 0,582 2,59 £ 0,742
NT3 47,1 +2,48? 2,91 + 0,992 3,23 £ 2,242

NTI: mdu d@oi chitng (ngdm nwée lanh); NT2: phi 1é cd léc dwoe ngdm dich chiét ld chanh 133

ug/mL; NT3: phi 1 ca 16¢ duwoc ngam dich chiét la chanh 133 ug/mL két hop mang bao alginate
0,5%; 2: C4c gid tri trung binh theo mot ngay thu mdu cua tung chi tiéu phan tich c6 cung chir cdi la
khong khdc biét co y nghia thong ké (p > 0,05)

Két qua cho thiy sau 3 ngay bao
quan, gia tri b* (sic d6 mau xanh dwong -
vang) ctia mau dbi chimg cao hon va khac
biét c6 y nghia thdng ké so véi hai nghiém
thirc con lai (p < 0,05) trong khi d6 gia tri
L* ctia mau dbi ching thip hon va khéc biét
6 ¥ nghia thong ké so voi hai nghiém thic
con lai (p < 0,05). Nhu vay, sau 3 ngay bao
quéan, miéng ca c6 xir Iy dich chiét va mang
bao alginate c6 mau sic sang hon so véi
nghiém thirc di ching. Cudng do sang - tbi
giam qua 12 ngay bao quan ciing duoc thé
hién qua chi tiéu cam quan. Két qua nay
tuong dong voi két qua danh gia cam quan
mau tuoi khi & ngay the 3, miu ca dbi
chting c6 mau dam hon miu c6 xir 1y cao
chiét. Didu nay co thé 1a do qué trinh oxy
hoa lipid va phan hiy protein tao thanh céc
phttc mau nau sdm lam cho mau sang cia
miéng c4 giam dan, mau vang va mau do
tang 1én (Phan Thi My L¢, 2015). Nhu vay,
xtr Iy phi 1 c4 bang dich chiét 14 chanh va
mang bao alginate di khong anh hudng dén
mau sic phi 16 ca.

2788

4. KET LUAN
Két qua nghién ctru cho thdy dich
chiét 14 chanh dwoc chiét bang nuéc &
100°C c6 hoat tinh chdng oxy hoa tt hon
s0 voi chiét bang dung mdi ethanol 96% &
nhiét do thuong. Xt 1y phi 1€ ca 16c véi dich
chiét 1a chanh két hop v6i mang alginate
trudc khi bao quan lanh da lam cham di qua
trinh oxy hoa so cap ctia phi 18 c4, cai thién
duogc gia tri cam quan cua san pham va tc
ché tong sb vi sinh vat hiéu khi trong diéu
kién bao quan lanh. San pham c6 thé bao
quéan lanh dén 12 ngay khi xur 1y dich chiét
14 chanh va mang bao alginate trudc khi béo
quan ma khong anh huéng dén an toan vé
sinh thyc pham.
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