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TOM TAT

Nghién ctru nay dugc thyc hién nham danh gia anh huong cua mang boc nanochitosan véi cac
nong d6 khac nhau dén chat luong trimg g4 tuoi dya vao cac bién d6i cam quan va chat lugng bén trong
trimg trong 30 ngay ¢ nhiét do thuong. Mau trimg boc mang nanochitosan nong d6 0,4% co kha nang
duy tri hang chat lwong & muc A dén 15 ngay sau khi d¢. Trong khi d6, mau trimg ga tuoi khong boc
mang bién ddi chit lugng rat nhanh tir hang AA xudng hang B chi sau 5 ngay bao quan & nhiét do
thuong. Dong thoi cac chi tiéu chat lwong khac (HHKL, HU, Y1, pH long tring, bién d6i ham luong
NH; trong trimg) déu c6 bién ddi 16n hon so véi tring cé xir Iy boc mang nanochitosan khi bao quan &
nhiét 6 thudng. Két qua nghién ctru da chig t6 mang bao nanochitosan ¢ kha ning kéo dai thoi gian
bao quan trirng ga tuoi.
Tir khéa: Trimg ga, Nanochitosan, Mang boc, Chi s6 d¢6 Haugh, Chi s6 1ong do
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SHELF LIFE OF FRESH EGGS
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ABSTRACT

This study was carried out to evaluate the effect of the various nanochitosan coatings on fresh
eggs' quality based on the interior quality and sensory evaluation during 30 days of storage at room
temperature. Fresh eggs were coated with nanochitosan 0,4% maintained their A-grade quality for 15
days. However, noncoated eggs rapidly changed from AA to B grades after 5 days at room temperature.
Besides, other quality indicators of eggs were lower than noncoated eggs when stored at normal
temperature. The results of the experiments demonstrated that nanochitosan coatings improved the shelf
life of fresh eggs.
Keywords: Eggs, Nanochitosan, Coating, Haugh unit, Yolk index

1. MO PAU

Tring ga tuoi la mat loai thyc ph?lrn
giau dinh dudng dugc st dung phd bién
trong céc bita dn hing ngay. Tuy nhién, khi
bao quan dac biét & diéu kién néng am, qua
trinh trao d6i khi va am cing v6i sy xam
nhap ctia vi sinh vat qua 16 khi trén vé trimg
gay hao hut khdi lwong va bién ddi cac
thanh phan bén trong trimg. Do vay, viéc sir
dung cic mang boc trén bé mit vo trimg
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nham chdng nhiém khuan va han ché trao
d6i khi, kéo dai thoi gian bao quan luén
dugc quan tdm nghién ciru (Caner, 2005;
Tran Thi Luyén va Lé Thanh Long, 2007;
Lé My Hanh va cs., 2020).

Chitosan, mét polymer tu nhién
khong ddc hai, co6 kha ning tao mang, han
ché mét nu6ce, khang khuén, khang nim nén
tir 1au dugc nhiéu tic gia trong va ngoai
nudc nghién ciru tmg dung c6 két qua tot
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trong bao quan thuc pham. Trén di twong
tring ga tuoi, viéc xu ly tao mang bao
chitosan trén bé mit vo da co tac dung han
ché dang ké hao hut khéi lugng va bién doi
chat lugng bén trong trimg khi bao quan &
nhiét do thuong (Lee va cs., 1996; Bhale va
cs., 2003; Caner, 2005; Tran Thi Luyén va
L& Thanh Long, 2007). Khac véi chitosan,
chitosan ¢ dang nano (nanochitosan) cé
kich thudc nanomet, dugc tao ra béng cac
phuong phéap khac nhau, phan tan tdt trong
nude, voi dién tich va dién tich bé mat 16m
hon nén c6 kha nang dinh bam tao mang,
hoat tinh khang khuén, khang nim vuot troi
hon nhiéu so v&i chitosan (Zahid va cs.,
2012; Lé Thanh Long va cs., 2019). Tuy
nhién, viéc sir dung mang boc chitosan dudi
dang nano trong bdo quan tring ga tuoi
thuong pham & nudc ta 1a kha méi va chua
c6 cong trinh nao cong bd day du. Cac
nghién ctru chi méi dung lai & mirc danh gia
tham do hiéu qua cia viéc bao quan trirng
bang ché pham chitosan v&i nhitng danh gia
cam quan, hoa Iy don gian chua phu hop véi
cac tiéu chudn cua trimg twoi thwong phdm
(Tran Thi Luyén va Lé Thanh Long, 2007),
(Nguyén Thi Lan va Huynh Thai Nguyén,
2009), (Lé My Hanh va cs., 2020).

Trong bai béo nay, chung tbi trinh
bay két qua danh gia kha nang kéo dai thoi
gian bdo quan trirmg ga tuoi clia mang boc
nanochitosan trén vo trimg dua trén bién doi
cac chi tiéu hoa 1y va chét luong tring ga
tuoi thuong pham.

2. NOI DUNG VA PHUONG PHAP
NGHIEN CUU

2.1. P6i twong nghién ciru

Chitosan thuong mai dugc san xuét
boi Cong ty Trach nhi€ém H{ru han Hung
Tién, Thanh phd Can Tho. Chitosan ¢ dang
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bot, mau trz"lng nga; do deacetyl (DD): 86 -
90%; nito tong sd: 8,5%; ham lugng tro
toan phén: 0,09%; do tan trong acid acetic
1%: > 99%,; cén tro khong tan trong HCI:
0,1%. Sodium tripolyphotphates (STPP),
acetic acid tinh khiét dung cho thyc pham.
Tring ga tuoi, sach (Hyline) trudc 24 gio
sau khi dé, dong déu vé kich thudc mau sic
va khong c6 khuyét tat bén ngoai.

2.2. Phwong phap nghién ciru

2.2.1. Phwong phdp chudn bi ché phim
nanochitosan

Nanochitosan dugc chudn bi tir
chitosan theo phuong phap gel ionic ctua Lé
Thanh Long va cs. (2019) v6i mot vai didu
chinh. Dung dich chitosan né)ng do 0,5%
(w/v) dugc pha trong acetic acid 1% (v/v) va
khudy dén hoa tan trong 2 ngay ¢ nhiét do
thuong. Sau khi hoa tan, diéu chinh pH cua
dung dich chitosan bang dung dich NaOH
5N dén pH = 4,0. Nho tir tir STPP 0,25%
(w/v) vao dung dich chitosan trong diéu
kién khudy tir toc d6 1500 vong/phit & nhiét
d6 phong, vai ty 1é chitosan:STPP 13 6:1 dé
thu ché pham nanochitosan. Tiép tuc khudy
trong 1 gio va bao quan ¢ noi thoang mat.
2.2.2. Phuong phap tao mang boc trén vo
trung

Tring sau khi phan loai, lya chon lam
sach duoc Xép trén cac vi nhya va tién hanh
boc mang bang cach nhung trong ché phim
nanochitosan va lam khd tu nhién. Thi
nghiém (TN) thyc hién v&i 6 cong thirc: dbi
chung (PC) 0% nanochitosan bao quan &
nhiét d§ phong (25 - 30°C), bao quan lanh
(BQL) 0% nanochitosan bao quan ¢ 9 -
12°C va 4 cong thire TN v6i cac nong do
nanochitosan: 0,1; 0,2; 0,3 va 0,4%, bao
quan ¢ nhi¢t d6 phong (25 - 30°C). Str dung
5 qua trimg cho mdi cong thire dé xac dinh
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5 ngay 1 lan cac chi tiéu HU, Y1, pH long
trang, bién d6i ham lugng NHs. Chi tiéu
HHKL dugc xac dinh vdi 5 qua trang cho
mdi cong thire trong sudt 30 ngay theo doi.
2.2.3. Phuong phap phan tich va xdc dinh
cdc chi tiéu

Xac dinh hao hyt khéi lugng (HHKL)
bang phuong phép can (d6 chinh xac 102g)
khdi lwong timg qua trimg ¢ mdi cong thirc
trong qué trinh bao quan so véi khdi luong
ban dau.

Xac dinh chi tiéu chat luong long
trang tring (Haugh Unit) (William va
Owen, 1995): dung dung cu do d6 Haugh
(thudc 3 chan) xac dinh chidu cao trung
binh cua 1ong tring dic theo trong luong.

Hinh 1. Dung cu do d6 Haugh

HU =100log(H +7,57-1,7W°%%")

Trong d6: HU: don vi do d6 Haugh;
H: chiéu cao 10ng tring dac (mm); W: trong
lugng trimg (g)

Xéc dinh chi tiéu chit luong 10ng do
trung (Yolk Index): dung dung cu do do
Haugh xac dinh chiéu cao long d6 va thudce
Panmer xac dinh duong kinh long do.

Yl =H/D
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Trong d6: YI: don vi do d¢ tuoi long
do; H: chiéu cao long do (mm); D: dudng
kinh long dé (g)

Xac dinh chi s6 pH 10ng tring trimg
bang thiét bi do pH cam tay.

Xac dinh ham lugng NH;3 bang
phuong phép chung cat 161 kéo hoi nudc
(AOAC, 1884).

2.2.4. Phuwong phdp xir Iy s6 liéu thuc
nghiém

Két qua thi nghiém dugc phan tich
phuong sai mot nhan t6 ANOVA (Anova
single factor) va so sanh gifra cac gia tri
trung binh bang phuwong phap DUNCAN
(Duncan’s Multiple Range Test) trén phan
mém thdng ké SAS, phién ban 9.13.

3. KET QUA VA THAO LUAN

31. Anh hwéng cha mang boc
nanochitosan dén bién d6i hao hut khdi
lwgng

Két qua danh gia anh hudng cua
mang boc nanochitosan dén hao hut khdi
luong (HHKL) tring theo thoi gian bao
quan dugc trinh bay ¢ Bang 1. Tur két qua
thu dugc cho thay ty 16 HHKL ¢ tat ca cac
mAu déu ting theo thdi gian va dao dong tir
4,33% dén 7,60% sau 30 ngiy bao quan. Ty
16 HHKL & cac mau BC va BQL & hau hét
céc thoi diém kiém tra déu 16n hon so vai
cac mau boc mang. Co thé thay ring mang
boc nanochitosan c6 néng do tr 0,1 - 0,4%
da co tac dung dang ké giam HHKL trimg
ga tuoi khi bao quan ¢ nhiét do thuong. Sau
20 ngay bao quan, trung xu 1y tao mang boc
bang dung dich nanochitosan 0,3% va 0,4%
¢6 tac dung han ché HHKL tdt hon so mau
xtr Iy bang dung dich nanochitosan 0,2% va
0,1% (p < 0,05).
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Bing 1. Ty 1¢ hao hut khdi luong (HHKL) trimg (%) theo thoi gian bao quan bang mang boc
nanochitosan

Thoi gian bao quén (ngay)

Nong d6 nanochitosan (%)

5 10 15 20 25 30
0 (i ching) 0,92Bf 1,798¢ 2,81Bd 4,208¢ 5,348 6,338
0 (Bao quan lanh) 1,15A1 2,14R¢ 3,437 5,00A¢ 6,35°P 7,602
01 0,65¢ 1,41¢¢ 2,518¢d 3,48¢¢ 4,46¢° 5,49¢2
0,2 0,63¢f 1,38¢¢ 2,27¢4 3,23¢be 4,28¢P 5,32¢2
0,3 0,56 1,21¢¢ 1,97PEd 2,68P¢ 3,470b 4,44P2
04 0,54¢f 1,15¢¢ 1,865 2,59P¢ 3,34Pb 4,33P2

Trong do: A-E: C&c gia tri trung binh HHKL theo cét co ciing chir cdi in hoa la khéng sai khdc c6 y
nghia (p > 0,05).

- &f: C&c gia tri trung binh HHKL theo hang cd cung chi cdi in thuong la khong sai khac cé y
nghia (p > 0,05).

Dbi v6i trimg ga tuoi thuong pham,
ty 16 HHKL 1a mot chi tiéu chat lugng khé
quan trong lién quan dén su thoat khi CO;
va hoi nudc tir bén trong tring ra ngoai moi
truong trong qua trinh bao quan théng qua
cac 16 khi ¢ vo tring. Mic du khong truc
tiép phan anh chat lugng bén trong trimg,
nhung trong cing mot diéu kién bao quan
thong qua chi tiéu nay co thé gian tiép biét
dugc mue do bién doi sinh hoa, vi sinh dién
ra bén trong trimg anh huéng dén thoi han
bao quan cua tring (William & Owen,
1995). O cac miu boc mang, chinh mang
nanochitosan hinh thanh trén bé mat vo
tring v&i chirc nang nhu mét 16p bao vé co
tac dung bit kin cac 16 khi, han ché su thoat
khi CO; va hoi nudc. Do vay, mic do
HHKL thap hon so v6i mau PC va BQL
khong boc mang.

Kha ning han ché HHKL trimg ga
tuoi ciia mang boc chitosan da dugc mot )
tac gia danh gia. Theo Lee va cs. (1996), sau
5 tuan bao quan ¢ 20°C, ty 1é¢ HHKL cua
triung khong boc mang, boc mang chitosan
1% va 2% lan luot 1a 6,98%, 6,37% va
5,91%. Két qua nghién ctru ciia Bhale va cs.
(2003) véi bd tri tuong tu cho thiy, sau 5
tudn bao quan ¢ 25°C, HHKL trung binh
tuong ung la 7,84%, 7,19% va 6,93%.
Trong khi d6, HHKL trén trimg xt 1y boc
mang chitosan 1% 1 1an va 3 1an & nhiét do
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22°C so voi BC khong boc mang tuong ung
la 5,91%, 5,75% va 9,29% (Suresh va cs.,
2015). Nhitng sai khac vé HHKL cua cac
tac trén véi két qua ctia chiing t6i c6 thé do
su khac biét vé loai va néng d0o chitosan,
nhiét dg, thoi gian bao quan va loai tring st
dung trong nghién ctru. Mic du ndng do xir
ly thap hon nhung véi dic diém kich thudc
nanomet, mang boc nanochitosan da cho
thiy kha ning dinh bam va xam nhap siu
hon vao céc 16 khi & vo tring va tao ra hiéu
qua ngan can thoat khi tuong duong voi cac
mang boc véi dung dich chitosan co khdi
luong phan to khac nhau (Bhale va cs.,
2003; Kim va cs., 2007) hay ¢ bd sung phu
liéu (Tran Thi Luyén va Lé Thanh Long,
2007).
3.2. Anh hwéng cia mang boc
nanochitosan dén bién déi chi s6 HU

Chi s6 HU (Raymond Haugh, 1937)
duogc sir dung nhu 12 mét chi tiéu chinh dé
danh gi4 chat lugng cua long trang trang. Chi
s6 HU cang cao chung to chit luong long
trang trimg cang tot. Do vay, trong nhiéu
truong hop chi s6 HU con duoc goi 1a chi sb
d¢ tuoi cua tring va dugc dung lam can cu
dé danh gia xép loai hang chét lugng tring
tuoi (Stephenson & Davis, 1996; USDA,
2000). Bién ddi chi s HU va hang chat
luong trimg theo thoi gian bao quan bang
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mang boc nanochitosan duogc thé hién &
Béang 2 va 3.

Qua két qua phén tich & Bang 2 cho
thay, chi s6 HU giam dan theo thoi gian bao
quan. Trimg & mau PC khong boc mang ¢
chi s6 HU giam nhanh hon so v6i mau c¢6 boc
mang va mau BQL. Sau 20 ngay bao quan &
nhiét 6 thuong, chi s6 HU ¢ mau PC giam
tir 88,87 xudng con 20,97 va khong con xéac
dinh duogc gia tri HU sau 25 ngay bao quan.
Trong khi & mau boc mang va BQL, chi s6
HU van duy tri & mirc dao dong tir 24,06 dén
57,89 sau 30 ngay bao quan. Két qua nay la
kha twong déng véi cac két qua nghién ciru
ctia Lee va cs. (1996), Bhale va cs. (2003),
Suresh va cs. (2015). Theo ca 2 nhoém tac gia
Lee va cs. (1996), Bhale va cs. (2003), mang
boc chitosan nong do 2% luén giit cho chi s6
HU gidam cham hon so véi mang chitosan 1%

& cac thoi diém kiém tra. So voi PC khong
xtr Iy boc mang véi chi s6 HU xac dinh dugc
t6i da sau 3 tuan, trang xu 1y boc mang
chitosan c6 chi s6 HU van con duy tri ¢ mirc
thap nhat 13 26,97 va cao nhat 14 51,56 sau 5
tudn bao quan. Trong khi d6, mang boc
chitosan 1% ¢ nhiét d6 bao quan 22°C, chi sb
HU cua long tring trimg duoc duy tri ¢ mic
31,1 (xir Iy boc mang 1 lan) va 54,6 (xu ly
boc mang 3 14n) sau 5 tuan bao quan (Suresh
Va Cs., 2015). Cac két qua trén co thé 1y giai
la do mang boc chitosan khong chi gip ngin
can thoat COz ra khoi trung, duy tri pH trung
tinh, lam cham phan mg phan giai bdi hé
enzyme ciia 1ong tring trimg, ma con c6 tac
dung ngan chan sy xam nhap cua vi khuan
qua cac 16 khi gdy hu hong tring (Caner,
2005; Tran Thi Luyén va Lé Thanh Long,
2007; Kimvacs., 2007; Suresh va cs., 2015).

Bdng 2. Bién ddi chi s6 HU theo thoi gian bao quan bing mang boc nanochitosan

Nong do Thoi gian bao quan (ngay)
nanochitosan (%) 0 5 10 15 20 25 30
0 (Poichimg) 88,8700  54,33P2  36,33P%®  3558P®  20,97Pb - -

0 (Bdo quan lanh) 88,87 83,657 77, 27A  7127A¢  66,39°Y  62,67A¢ 57,89A°
01 88,87  69,70°%  59,33%P  4810°¢  38,91¢¢  31,91°P¢  24,06°
0,2 88,87  70,30°%  63,13“*  50,13“P  41,27%k  3589P«  30,70CP4d
0,3 88,87 74,78%C2 66,275C° 58118Cc 512584 4457C¢  36,12BCf
0,4 88,87 76,762 715678 656148 5g55ABcd 51 86Bd 41 31Be

) Gid tri HU trung binh ciia 10 qua tritng & thoi diém 0 ngay; **): Khong xdc dinh do tring da bi
vita hodgc gia tri HU <10
Trong dé: A-D: Cac gid tri trung binh chi sé6 HU theo cét ¢6 ciing chit cdi in hoa la khéng sai khdc c6
y nghia (p > 0,05).
- @€: C4c gid tri trung binh chi s6 HU theo hang cé cing chit cdi in thirong la khéng sai khdc c6
nghia (p > 0,05).
Bdng 3. Bién dbi hang chit luong tring theo thoi gian bao quan bing mang boc nanochitosan
Thoi gian bao quan (ngay)

Nong d6 nanochitosan (%)

0 5 10 15 20 25 30

0 (Bdi chimg) AAC B B B C - -
0 (Bao quan lanh) AA AA AA A A A B
0,1 AA A B B B B C

0,2 AA A A B B B B

03 AA AA A B B B B

0,4 AA AA A A B B B

&): Khéng xdc dinh do trimg da vita hodc gid tri HU < 10
Trong do: AA co HU trén 72; A c¢6 HU tir 60 den 71; B co HU 31 den 59; C c6 HU dudi 30 (USDA,
2000)
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Tring ga tuoi dugc phan thanh 4
hang dua vao chi s6 HU, AA (> 72), A (61
- 71), B (31 - 59) va C (< 30). Két qué tir
Bang 3 cho thdy, sy thay doi hang chat
luong trimg 6 su b1en d6i dang ké gilta cac
mau boc mang va mau DPC. Hang chat luong
cua trimg ga & mau PC giam nhanh hon so
véi BQL va cac mau boc mang. Sau 5 ngay
bao quan, tring & mau PC d3 giam nhanh
xudng hang B va dat hang C sau 20 ngay.
Trong khi @6, sau 10 ngay bao quan trimg
boc mang nanochitosan 0,2 - 0,4% van duy
tri dwoc hang A va van giir chat lugng hang
B twong duong v6i mau BQL sau 30 ngay
bao quan. Dong thoi, voi miu xu ly
nanochitosan 0,4% trirg bdo quéan sau 15
ngdy van giit & mirc hang A 1a hang chét
luong tring thuwong phim thip nhat cho
phép dua vao mang phan phdi theo quy dinh
ctia da s6 thi truong nudc ngoai (Stephenson
& Davis, 1996). Két qua nay cho thay xur ly
mang nanochitosan 0,4% gilr cho trimg ga
tuoi duy tri hang chat lugng & mirc thuong
pham (hang A) t6t hon so v6i cac nong do
thip hon va tuong duong véi ket qua xu ly

tao mang badi chitosan 1,5 - 2% ¢o bd sung
Sodium Benzoate 0,05% hoac Sorbitol 1%
(Tran Thi Luyén va Lé Thanh Long, 2007)
hay mang chitosan 2% vé6i khéi lugng phan
tr khac nhau (Bhale va cs., 2003).
3.3. Anh hwéng cia mang boc
nanochitosan dén su bién dé6i chi s6 YI
Chi s6 Y1 1a mét trong nhitng chi tiéu
quan trong danh gia mirc d6 bién doi chat
lwgng cua 1ong do trimg. Theo thoi gian bao
quan, long tring loang ra, day ching va
mang nodn hoang yéu dan do tac dung phan
giai cua enzyme va su phan hay do vi sinh
vat, két hop véi qua trinh khuéch tan nudc
tir 10ng tring vao bén trong long do, khién
long do dan bi det ra khi dat trén mot mat
phang (Stephenson & Davis, 1996). Chi s6
Y1 s& giam dan theo thoi gian bao quan va
thong qua mirc d6 bién doi cua chi s6 Y1 co
thé danh gia hiéu qua cua cac phuong phap
bao quan khac nhau. Bién dbi chi sb Y1 cua
trimg theo thoi gian bao quan bang mang
boc nanochitosan duoc thé hién & Bang 4.

Bing 4. Bién doi chi s6 YI theo thoi gian bao quan bang mang boc nanochitosan

Nong do Thoi gian bdo quan (ngay)
nanochitosan (%) 5 10 15 20 25 30
0 (Pdi chimg) 0,338¢a 0,290 0,25P¢ 0,22Pd 0,190+ -
0 (Bao quan lanh) 0,402 0,394 0,39A@ 0,38A@ 0,37Abe 0,36%¢
01 0,3682 0,32¢b 0,28¢P«¢ 0,26¢c 0,24¢4 0,21¢¢
0,2 0,3682 0,348¢b 0,29¢¢ 0,278¢d 0,25B¢4 0,22C¢
0,3 0,37ABa 0,358BP 0,308¢«¢ 0,288¢d 0,268Cd 0,248
04 0,38782 0,3652 0,328 0,298¢ 0,2784 0,2584

): Khéng xdc dinh do tritng da bi vita hodc gia tri YI <0,1
Trong dé: Cac gid tri trung binh chi s6 YI theo ¢dt ¢6 ciing chir cdi in hoa la khong sai khdc c6 y
nghia (p > 0,05); CAc gia tri trung binh chi sé YI theo hang c6 cing chiv cdi in thuwong la khong sai
khdc co y nghia (p > 0,05).

Két qua tir Bang 4 cho thiy, chi s YI
& tat ca cac mau déu giam dan theo thoi gian
bao quan. Trong d6, gia tri YI & mau PC
giam nhanh hon so véi mau BQL va miu xir
1y boc mang. Chi s6 YI & mau BQL c6 xu
hudng bién dbi cham nhat. O cac miu boc
mang, sau 30 ngiy bao quan chi s6 YI dao
dong tir 0,21 dén 0,25, tuy nhién khong c6
sai khac c6 ¥ nghia thong ké (p < 0,05) vé
chi s6 YI giira 2 mau xir 1y nanochitosan
0,3% va 0,4%. Két qua nay cho thay, mang
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boc nanochitosan da c6 tac dung han ché
dang ké vé su bién ddi long d6 trimg so v6i
mau khong boc mang bao quan & nhiét do
thuong. Trong d6, cac mang boc
nanochitosan 0,3% va 0,4% c6 tac dung lam
cham bién ddi chi s6 YI tot hon so véi cac
mau xir 1y bang nanochitosan 0,2% va
0,1%.

Két qua trén co thé giai thich 1a do tac
dong cua cac bién dbi hoa 1y va vi sinh dén
long do trimg 1a khac nhau & cac thoi diém
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bao quan. O trong khoang 10 ngay dau bao
quan, bién d6i chi s6 Y1 chii yéu lién quan
dén sy giam dan khoi luong long tring dic
va qua trinh khuéch tan nudc tir long tring
vao bén trong long d6 ma chua chiu anh
hudng dang ké ctia bién d6i do vi khudn gay
ra. Nguoc lai, sau 15 - 20 ngay bao quan, khi
vi khuan xam nhap vao bén trong trimg quen
dan v6i moi truong dinh dudng, hoat dong
song ctia chiing s& anh huong dang ké dén
bién doi chat lugng long do trimg. Vi khuan
khong chi phan huy truc tiép long trang
trimg, 1am lodng dan phan long trang dac ma
con tic dong 1én nodn hoang khién ciu triic
1ong d6 trimg trd nén 16ng 1éo 1am chi s6 Y1
giam nhanh hon so véi thoi gian 10 ngay dau
bao quan (William & Owen, 1995;
Stephenson & Davis, 1996). Nhu vdy, mac
du c6 vai khac biét vé kich thudc phan tir
mach chitosan, pH dung dich xu ly hay
nhi¢t do bao quan, viéc xur ly tao mang
nanochitosan trén vo trimg c6 thé di gop
phan ngin can xam nhap vi khudn vao bén
trong trimg 1am cham sy bién ddi chi sé YI.
Tac dung nay da dugc ching minh va ly giai
boi cac tac gia Bhale va cs. (2003), Caner
(2005), Tran Thi Luyén va Lé Thanh Long
(2007), Kim va cs. (2007) va Suresh va cs.
(2015).
34. Anh hwéng cia mang boc
nanochitosan dén bién ddi chi s6 pH long
tring trimg

Trung sau khi dé do qua trinh thoat
CO:; qua cac 15 khi tren vé lam giam lugng
CO; hoa tan & long tring trimg cung voi su
c6 mit cang nhiéu san pham co tinh kiém
cta qua trinh phan huy protein lam cho pH
10ng trang trimg ting 1én (William & Owen,
1995) Thong qua sy bién d6i cua pH long
trang tring trong qua trinh bao quan c6 thé
phan nao danh gia anh hudng ciia cac mang
bao khac nhau dén chit luong trimg. Cac
mau trimg TN duoc tién hanh xac dinh pH
ngay sau khi xac dinh chi sé6 HU, YL Bién
d6i chi sé pH cuia cac cong thirc TN sau 30
ngay bao quan dugc trinh bay ¢ Hinh 2.
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Két qua tir d6 thi Hinh 2 cho thay, chi
sO pH ¢ tit ca cic mau tang theo thoi gian
bao quan va c6 sy khac biét kha 1 vé toe do
bién dong pH long tring gitra mau DC va
cic mau BQL, xir 1y boc mang
nanochitosan. Mau PC va BQL c6 pH ting
dot bién trong 5 ngay dau va trong khi miu
PC tiép tuc tang nhanh thi pH long tring
tring & mau BQL c6 xu hudng tang cham
hon & cac thoi diém con lai. Dbi voi cac
mau boc mang, mang bao nanochitosan
nong do 0,4% c6 tac dung giam sy tang chi
s6 pH hon cic miu xu Iy mang bao
nanochitosan nong d6 0,1%, 0,2% va 0,3%.

Xu huéng bién d6i pH nay ciing kha
tuong dong voi cac két qua nghién ctru cia
Caner (2005), Tran Thi Luyén va Lé Thanh
Long (2007), Suresh va cs. (2015), mac du
cac dung dich chitosan boc mang st dung
trong cac nghién ciru ké trén c6 ndng do
khac nhau. Két qua nay c6 thé giai thich 1a
do thoi diém 5 ngay dau sau khi ra khoi vat
nudi, CO; thoat ra chui yéu 1a lugng khi CO,
kha 16n c6 trong ti khi tich tu trong voé
trimg 1am cho pH 10ng tring trimg dot bién
& mau khong boc mang (PC va BQL). Cac
mang boc khac nhau cé tac dung trong viéc
ngan can sy thoat khi tir bén trong ra khoi
vo trimg, nhung qua trinh thoat CO; la
khong thé tranh khoi khién pH ting 1én. Sau
thoi gian 5 ngay dau bao quan, do ap luc khi
bén trong tai khi giam xudng, lugng khi
CO; thoat ra vi thé ciing giam dan. Thoi
gian bao quan cang kéo dai, su bién doi chi
s pH cang it chiu tac dong cia sy giam
ndéng do CO; trong long tring trimg. Sau
khoang 15 dén 25 ngay bao quan, hau hét
cac mau trimg PC di c6 diu hiéu lodng ra,
qué trinh phan giai va phan huy long tring
do enzyme va vi sinh vat lam tang nhanh su
tich tu cac san pham mang tinh kiém khién
pH tiép tuc ting nhanh. Trong khi do, tac
dung ngan can bién d6i bén trong trimg boi
mang bao chitosan khong chi han ché thoat
khi CO, ma con 1am cham tich tu san phim
phan huy long tring trimg khién pH ting
cham so v&i mau PC. Ngoai ra, trong qua

Lé Thanh Long va cs.
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trinh bdo quan trung, ovalbumin, mot
protein cua long trang trimg, c6 thé bi bién
doi tr trang thdi trung gian thanh dang bén

nhiét S - ovalbumin. Sy tao thanh S -
ovalbumin 1am ting pH cua long tring
trung (Alleoni & Antunes, 2004).

10,3

ot DC ---m--- BQL -4

Thoi gian bao quan (ngay)

0,1 --=-02 —=- 03 --e-- 0,4

20 25 30

Hinh 2. Bién d6i chi s6 pH theo thdi gian bao quan bang mang nanochitosan

3.,5. Anh hwéng caa mang boc
nanochitosan dén bién d6i ham lrong
NH3 ¢6 trong trirng

Trong qué trinh bao quan dudi tac
dung cta enzyme va sy xam nhép cia vi sinh
vat, protein va mot s6 chat dinh dudng khac
bén trong trimg bi phan huy. Mic d6 phan
huy c6 thé danh gia thong qua 1u'0ng NH;s ¢6
trong trimg tang 1én theo thoi gian bao quan.
Cac mau trang cua mobi cong thirc TN sau khi
tach vo dé xac dinh cac chi tiéu vat ly duoc
nhép chung phan 1ong bén trong va tién hanh
xac dinh ham lugng NHa. Bién d6i ham luong
NH3 c6 trong trimg theo thoi gian bao quan
bang mang nanochitosan dugc biéu dién &
Hinh 3.

Két qua ¢ Hinh 3 cho thiy, ham luong
NHs & tit ca cac mau déu ting theo thoi gian
voi mire d6 ting cham & 15 ngay dau va ting
nhanh ¢ khoang thoi gian tir 20 - 30 ngay bao
quan. Trong d6, ham lugng NHs & mau BC
tang nhanh hon so v&i cac mau con lai. O cac
mau boc mang, ham luong NH; 6 trong
trimg & mau xtr Iy boc mang nanochitosan
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0,4% thap hon so véi cic mau con lai. Sau
30 ngay bao quan, ham luong NH; dat dén
66,50 mg/100g rudt trimg & mau PC, trong
khi & nhém boc mang ham lugng NHs dao
dong trong khoang 37,92 - 51,33 mg/100g
(giam dan theo chiéu tang cua nong do
nanochitosan xu 1y) va thap nhéit 1a 32,69
mg/100g & mau BQL. Piéu niy c6 thé giai
thich 1a do sau 20 ngay bao quan trong trimg
d3 c6 nhimg bién doi phan giai siu sic thanh
phén protein trong trimg. Lic ny cac thanh
phéan cac khang thé tu nhién da giam dan tac
dung va sy phan giai cac thanh phan c6 trong
trimg boi enzyme da dién ra, vi sinh vt xAm
nhap tir bén ngoai du thoi gian thich nghi véi
moi trudng ¢ bén trong, phén huy cac san
phdm cua qua trinh phan giai khién nong do
NHj; ciia rudt trimg ting nhanh dan so véi 15
ngay dau bao quan. Viéc xir Iy tao mang
bang dung dich nanochitosan khong chi ngin
can thoat khi lam giam HHKL, duy tri pH va
lam cham bién dbi long tring trimg, ma con
¢6 thé ngin can x4m nhap vi sinh vat khién
qua trinh phan huy bén trong dién ra cham
lai.
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Hinh 3. Bién d6i ham lugng NHs c6 trong trimg theo thoi gian bao quan bing mang nanochitosan

Anh huéng ciia mang bao chitosan
dén bién d6i ham lwong NH; c6 trong trimg
ga tuoi cling di duoc Nguyén Thi Lan va
Huynh Thai Nguyén (2009) danh gia. Theo
nhom tac gia nay, ham lugng NHj3 trong trimg
¢6 boc mang chitosan voi nong do 1 - 1,6%
thap hon dang ké so v6i mau DC khong xir Iy
boc mang. Sau 30 ngay bao quan ¢ nhiét do
phong, trimg xtr 1y chitosan 1,6%, ham lugng
NH3 van & mirc 0,021% trong khi & mau PC
ham luong NH; di ting lén dén muc
0,064%. Ngoai ra, cac két qua nghién ciru
cia Kim va cs. (2007) va Suresh va cs.
(2015) ciing cho thdy mang bao chitosan c6
kha ning ngin can xam nhap vi khuan yém
khi va ca nhimng vi khuan gay bénh dién hinh
trén trimg nhu Salmonella enteritidis, E. coli.
Diéu ndy mot lan nita khing dinh hiéu qua
ngin can xdm nhap vi khuan vao bén trong
trimg ctia mang bao bang cac loai chitosan
khac nhau khi bao quan ¢ nhiét do thuong.
4. KET LUAN

Két qua nghién ciru da chimg to higu
quéa bao quan trimg ga tuoi bang xir 1y tao
mang boc nanochitosan & diéu kién thudng
(25 - 30°C). Xu ly tao mang bao triing ga
tuoi bang ché pham nanochitosan voi cac
nong do tir 0,1% dén 0,4% da co tac dung
tich cuc han ché bién ddi chat lugng thong
qua cac chi ti€u hao hut khéi luong, d6 tuoi
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long do, chat luong 1ong tring trimg, pH
1ong trang, ham luong NH; c6 trong trimeg.
Trong d6, ché phim nanochitosan & ndng
d6 0,4% cho hiéu qua bao quan tring tot
nhit. Két qua nghién ctru c6 thé 1am co so
dé xuat phuong phap méi trong bao quan
trimg ga tuoi thuong phdm & cac qui mod
khac nhau bang cach sir dung mang boc
nanochitosan.
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