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NGHIEN CUU ANH HUONG CUA MANG BAO CHITOSAN KHOI LUGNG
PHAN TU THAP KET HOP VOI NANO BAC TREN TRUNG GA TUOI
TRONG QUA TRINH BAO QUAN

Lé My Hanh", Vii Thi Thuy Dung, Lé Mai Huong,
Nguyén Thi Mai Lién, Pham Thi Phwong, Lwong Hung Tién
Truong Pai hoc Nong LAm — DH Thai Nguyén

TOM TAT
Nghién ctru thyc hién danh gia anh hudng ciia mang bao chitosan két hop vdi nano bac t&i chat
luong va thoi gian bao quan trimg ga tuoi. Trimg ga duogc thu sau khi ga dé khong qua 24 gio,
déng déu vé& mau sic, hinh dang, kich thudc, khong bi dap, vd,... dugc phi mang chitosan trong
lwong phan tir trung binh tir 10 - 20 kDa, d6 deacetyl trung binh 86 - 90%, v6i ndng do thay ddi tir
1% dén 2% duoc bd sung nano bac néng d6 1,5 ppm, hat bac nano ¢6 duong kinh tir 20 - 50 nm,
trimg ga sau xu 1y dugce bao quan ¢ nhiét do thuong (28 - 30°C). Chét luong trimg ga twoi duoc
danh gia dya trén cac tiéu chi gdom ty 1¢ hao hut khéi lwong, ham luong protein hoa tan, pH
albumin trong qua trinh bao quan. Két qua nghién ciru cho thay sau 30 ngay bao quan trang ga
tuoi duge phit mang chitosan c6 nong do 1,5% két hop véi 1,5 ppm nano bac cho két qua tot nhat,
hao hut khéi lwong trimg 1a thip nhat, ham lugng protein trong trimg 1 cao nhat va pH albumin
clia trimg it bién d6i nhat.
Tir khéa: Chitosan khoi heong phén tir thap, mang bao, nano bac, trirmg ga twoi, protein hoa tan,
hao hut khéi lwong, pH albumin
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RESEARCH ON EFFECTS OF LOW MOLECULAR WEIGHT CHITOSAN
MIXED WITH NANO SILVER PARTICLES FILM COATING
ONTO CHICKEN EGGS STORAGE
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ABSTRACT
The aims of this study are evaluating effects of coating materials, low molecular weight chitosan
mixed with nano silver particles to quality and shelf-life time of chicken eggs. Eggs — experiments
material was collected within 24 hours after the hens layed. Sizes, colors, shape ... etc were
collected evenly, without any physicals injury. Eggs was coated by the mixture of chitosan with
molecular weight 10 - 20 kDa, range of concentration from 1% to 2% mixed with nano silver
particles, sizes of diameter 20 - 50 nm. Experimental samples were storage at room temperature
(28 - 30°C). The qualities of chicken eggs were evaluated by indicators: weight loss, dissolve
protein, pH albumin during storage time. Results showed that after 30 days storage, chicken eggs,
which were coated by chitosan at concentration 1.5% mixed with silver nano particles 1.5 ppm,
have highest quality inwhich indicators: lowest weight loss ratio, highest dissolve protein
concentration, and has no change about pH albumin value.
Keywords: Chicken eggs, film coating, low molecular weight chitosan, nano silver particles, pH
of albumen, soluble proteins, weight loss
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1. Mé dau

Trung ga c6 gia tri dinh dudng cao va duoc
sir dung trén toan thé gidi [1]. Trong trimg c6
day du protein, lipid, glucid, vitamin, chat
khoang, cac enzyme va hormone. Hon nira, ty
16 cac chat dinh dudng trong trimg twong
quan v6i nhau rat thich hop va can d6i, dam
bao cho sy phat trién cia co thé. Thém vao
do, tring ga cling dugc su dung rong rai trong
cong nghé ché bién thuyc pham véi cac tinh
chét cong nghé¢ nhu tao bot, tao lién két, chat
lam dic, chat mau, nhii ho4 va kiém soat qua
trinh két tinh [2].

O nudc ta, do diéu kién khi hau noéng am dic
biét 1a mién Bic nén trimg dé bi hu hong. O
nhiét d6 thuong (28 - 30°C) trimg ga da bi
bién d6i vé trong luong, chat lugng ciing nhu
bién d6i thanh phan dinh dudng va gid tri
thwong pham (tring mdc, trimg lodng 10ng,
thdi v0) do tac dong cua hién tugng tu phan
huy, hoat dong cua vi sinh vat qua cac 15 khi
trén bé mit tring gy ra [3]. Do dé, viéc sir
dung mang bao trén bé mit vo trimg nham
han ché su trao d6i khong khi va chéng su
xam nhap cua vi sinh vat, kéo dai thoi gian
bao quan dang dugc nhidu tic gia quan tdm
va chuy.

Chitosan 13 hop chét ty nhién khong doc, ding
an toan cho nguoi, c6 tinh hoa hop sinh hoc cao
v6i co thé, c6 kha ning tw phan hiy sinh hoc
[4]. Chitosan c6 kha ning khang nhiéu loai vi
sinh vat nhu vi khuan gram 4m, vi khuan gram
dwong, nAm mdc va ndm men [5].

Trén ddi twong trimg ga tuoi thuong pham,
cac két qua nghién ctiu cua Lee va Mahony
[6], Bhale va cong su [1], Cengiz [7] da cho
thiy viéc st dung mang bao chitosan trén bé
mit trimg ga twoi €6 hiéu qua dang ké trong
viéc han ché sy hao hut khéi lugng va bién
ddi chét lwong tring khi bao quan & nhiét do
thuong.Bac 12 mot chat khang khuan tu nhién
va c6 kha nang uc ché vi khuan. Vi E. coli,
MIC (Minimum Inhibitory Concentration —
nong do e ché tdi thiéu) cua nano bac dugc

xac dinh tai ndng do vi khuan 108 cfu/ml la
25 ppm; tai 104 + 107 cfu/ml 1a 12,5 ppm; tai
103 cfu/ mL la 6,25 ppm; tai 102 cfu/ml la
3,13 ppm va tai 101 cfu/ml la 1,56 ppm. Véi
S. aureus, MIC duoc xac dinh tai nong do vi
khuan 108 cfu/ml 1a 100 ppm; tai 105 + 107
cfu/ml 1a 50 ppm; tai 102 + 104 cfu/ml la 25
ppm; va tai 101 cfu/ml la 6,25 ppm [8], véi
phd diét khuan rong nén ngay nay nano bac
da duoc nghién ctu va ung dung ngay cang
rong rai, tuy nhién han ché la dung dich nano
bac kém 6n dinh va dé& bi két tu. Viéc sir dung
cac polymer véi vai trd 1am chat 6n dinh dung
dich c4c hat nano kim loai da dugc cong bd,
dang chu y la st dung cac polymer ty nhién
nhu chitosan, alignate, CMC,... tién cho lién
két voi cac chit khac. Bude dau thir kha niang
khang khuan thanh cong trén ca céc vi khuan
gram 4m va gram duong. Cac két qua cho
thay bac c6 kha nang khang vi khuan tét ngay
¢4 & ndng d6 thap [9]. Nghién ciu cua tac gia
Lwong Hung Tién va cong su ciing chi ra
rang, ché pham chitosan nano bac cé kha
nang khang nam méc tot [10], c6 kha ning
dung dé xt ly bao quan qua bugi Dién sau thu
hoach cho két quan, d& sir dung va cé tiém
nang ap dung trén quy mo Ion [11].

Viéc bao quan trimg ga ciing da dugc thuc
hién boi tac gia Nguyén Thi Lan va Huynh
Thai Nguyén, tuy nhién, nghién ciru nay moi
chi dung lai & viéc st dung dung dich
chitosan riéng r€ [12] ma chua nghién clu
viéc sir dung chitosan két hop cac ché pham
khac nham ting hiéu qua bao quan tring ga
tuoi. Chinh vi vay, nghién ctru tién hanh sir
dung két hop chitosan véi nano bac dé& bao
quan tring ga tuoi ¢ diéu kién nhiét do
thuong (28 - 30°C), nham kéo dai thoi gian
bao quan trimg ga tuoi, dong thdi nham tim ra
phuong phap méi c6 tiém ning trong viéc bao
quan trang ga tuoi quy mo cong nghiép.

2. Vit liéu va phuong phap nghién ciru

2.1. Vit liéu nghién ciru

Chitosan dang bot, mau tréng nga; khdi
lugng phan tir khoang 10 - 20 kDa; d6
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deacetyl: 86 - 90% dugc nhom nghién ctru
ché tao tai Khoa Cong nghé Sinh hoc -
Cong nghé Thuc phérn, Truong Pai hoc
No6ng 1am - Pai hoc Thai Nguyén.

Trung ga tuoi thu mua tai trang trai cia Khoa
Chan nuoi Tht y, Trudong Pai hoc Nong lam -
Pai hoc Thai Nguyén. Tring ga tuoi dugc luya
chon trong nghién clru 1a tring ga moi dé
khong qua 24 gio, khdi luong trung binh 60
gram/qua, déng déu vé kich thudc, mau séc,
khong bi dap hay nit vo, trén bé mit vo tring
sach (khéng dinh mau, phan, bun dit hay
nhitng tap chat khac). Thoi gian tir lac thu
nhan dén khi tién hanh thi nghiém khéng qué
24 gid. Dung khan kho, sach dé vé sinh trimg
trude khi tién hanh thi nghiém.

Nano bac dang 1éng co n6ng dd 1,5 ppm, hat
bac nano c6 duong kinh tir 20 - 50 nm, duoc
tong hop tai Khoa Cong nghé Sinh hoc -
Cong nghé Thuc pham, Truong Pai hoc Nong
1am - Pai hoc Thai Nguyén.

2.2. Phwong phap nghién ciru

2.2.1. Phuong phap tao mang trén vo trieng
Chudan bi dung dich tao mang

Hoa tan chitosan (1 - 2%) trong dung dich axit
acetic 1%. Dé 6n dinh dung dich trong 2 gid
sau khi pha, tién hanh loc loai bo phan khong
tan. B6 sung 1,5 ppm nano bac, khudy déu.
Tién hanh tao mang

Tring sau khi phan loai, lya chon dugc xép
trén cac vi nhya va tién hanh boc mang.
Tring duoc quét dung dich chitosan déu lén
bé mit, dé kho tu nhién.

Bao quan

Sau khi trimg kho hoan toan, dem di bao quan
& nhiét do phong (28 - 30°C).

2.2.2. Phirong phdp bé tri thi nghiém

Thi nghiém duoc bé tri 6 cong thirc voi 3 1an
nhic lai, mdi cong thire gdm 30 qua trimg.
DC: Mau ddi ching (khong boc mang)

CT1: Chitosan khdi lugng phan tir thip 1% +
1,5 ppm nano bac

CT2: Chitosan khdi luong phén tir thip
1,25% + 1,5 ppm nano bac
CT3: Chitosan khbi luong phan tu thép 1,5%
+ 1,5 ppm nano bac
CT4: Chitosan khdi luong phan tir thip
1,75% + 1,5 ppm nano bac
CT5: Chitosan khdi lugng phan tir thap 2% +
1,5 ppm nano bac
Phuong phap ldy mau phan tich: Tring duoc
ldy mau phan tich dinh ky sau 5, 10, 15, 20,
25, 30 ngay bao quan. Mdi cong thirc lay 3
qua trimg dé phan tich cho mot chi tiéu
nghién cuu.
2.2.3. Phwong phap phdn tich
Xac dinh hao hut khéi heong (HHKL) bang
phuong phap can.
Cong thuec tinh:

=™ % 100%

ml
Trong d6: m: Phan trim khéi luong hao hut (%)
ma: Khéi luong trimg ngay dau da phi mang
(gram)
mg: Khéi luong trimg nhimng ngay sau da phu
mang (gram)
Xdc dinh ham lwong protein hoa tan bang phirong
phdp quang phé véi thuéc thir Biure [13]
Pha thuéc thir Biure gbém: CuSO,
KNaCsH.O0¢, nuéc cit. Pha lodng 10ng tring
va 10ng do6 trimg véi nude cit theo ty 18 1:30.
Cho vao 6ng nghiém 1 ml mau di pha lodng
va 4ml thudc thir Biure, lic déu va dé yén
trong 30 phut & nhiét 46 phong. Sau d6 dem
do mat d6 quang ¢ budc séng 540 nm. Tinh
két qua dya vao cong thic:

y —0,5421
¥X=—Xn
0,3947

Trong d6: x: Ham luong protein mau phéan
tich (%)

y: Mat d6 quang do duoc

n: Hé s6 pha loing mau
Xac dinh pH ciia albumin bang mdy do pH
HANNA HI12210.
2.3. Phuwong phdp xit Iy sé liéu
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SO liéu nghién ciru duge xu ly bang phan
mém xir Iy s6 liéu SPSS 20.

3. Két qua va thao ludn

3.1. Bién doi hao hut khéi lwong

mang ty nhién cta vo trung chua bi phan huy
nén trung con dugc bdo vé trude cac tdc nhan
gay hai. Tir ngdy tht 10 tré di, mau dbi ching
c6 bién doi vé ty 1& hao hut khdi luong 16n

hon han so v&i cac cong thic con lai, ching
to tir thoi diém nay, da c6 sy xam nhap cla
céc tac nhan gy hai lam anh huong dén miu
trimg & cong thuc d6i ching. Sau 30 ngay,
két qua tot nhat thu dugc O cong thirc 3:
chitosan 1,5% + nano bac 1,5 ppm cho ty 1&
hao hut khéi luong cua trung 1a 4,15%, sai
khac c6 y nghia d6i véi cac cong thic con lai,
va t6t hon han so voi dbi ching co ty 1& hao
hut 1én toi 8,55%. Két qua nay ciing t6t hon
s0 v&i nghién ctru ciia Tran Thi Luyén va Lé
Thanh Long, khi st dung 1,5% va 1,75%
chitosan két hop véi 0,05% sodium benzoate
dé bao quan trang, cho ty 1& hao hut khéi
luong 14 6,04% [3].

Bang 1. Hao hut khéi heong trimg (%) theo thoi gian bdo qudn bang mang chitosankét hop nano bac

Tur s6 liéu & bang 1, nhom nghién ctru nhan
théy, cac mau trung déu co6 sy hao hut khéi
lugng theo thoi gian bao quan, cic mau trimg
dugc xur 1y ché pham c6 sy hao hut thip hon
dbi chung tai cung thoi diém. Tai thoi diém
ngay thir 5, két qua cho thdy ty 1& hao hut
khdi luong giira cong thirc ddi ching va cac
cong thirc con lai co sy sai khac co y nghia vé
mit théng ké. Tuy nhién, sy sai khac nay
chua 16n, ty 1¢ hao hut khéi luong ctia miu
dbi chimg chi cao 0,3% hon so vdi cong thirc
3, 1a cong thirc c6 ty 16 hao hut khdi luong
thip nhat. Didu nay c6 thé giai thich 1a trong
thoi gian dau cia qua trinh bao quan, céac

Thoi gian bdo quéin (ngay)

Cong thirc 0 5 10 15 20 25 30
BC 0 0963 2205°  3150°  4505° 6015  8550°
CcT1 0 0850  1756°  2330°  3045°  4050°  5320°
CcT2 0 0788° 13850 19200  2975% 3985  4.870°
CT3 0 0655¢ 1015  1566°  2260°  3330°  4150"
CcT4 0 0703¢ 13218 1853  2905¢ 3503  4.410°
CTs 0 08870  1880°  2580°  3380°  4230° 60507

Ghi chii: Trén cing 1 ¢ét cac gid tri mang khéc chiv s6 mii thi khéc nhau ¢6 y nghia 6 mire a < 0,05

3.2. Bién doi ham lwgng protein

Tir két qua bang 2 cho thay, ham lugng protein hoa tan trong trimg giam dan theo thoi gian bao
quén, sau 15 ngdy bao quan, ham lugng protein hoa tan trong trimg tai mau dbi chirng giam 6 1an,
sau 30 ngdy bao quan, protein hoa tan cua mau dbi ching chi con 0,033%. Nguyén nhén cua su
giam manh luong protein hoa tan trong mau ddi chimg c6 thé 1a do cac nguyén nhan vi sinh vét
gay hai xam nhap, trimg c6 su trao doi khi, am vi méi trudng xung quanh, cic nguyén nhan nay
dan dén su phan hiy manh cta protein trong trimg. Két qua xac dinh protein hoa tan cia cac
cong thirc déu tét hon hén so v6i dbi chimg, & ngay thtr 30, ham lwong protein hoa tan cua tring
O cac cong thuce bao quéan co gid tri tr 7,33 — 10,05%. Trong do, ham lugng protein cla trimg x
ly bing cong thirc 3 cho két quan protein hoa tan cao nhat v6i ham lugng 10,05%, chi giam di
2,28% so voi trimg tuoi nguyén lidu. Két qua nay tét hon so véi cac cong thirc con lai & muc sai
khac c6 y nghia. Cac két qua nay co duoc 13 do mang chitosan nano bac c¢6 kha ning khang
khuan, chong lai sy xAm nhap cua vi sinh vat, kiém soat qua trinh trao doi khi, gilia trimg bao
quan voi méi truong, 1am cho trimg ga tuoi gitr dugce chit lwong t6t hon, it bi bién ddi vé protein
trong tring. Ham lugng protein hoa tan tai cong thuc 3 sau 30 ngay bao quan cao hon 0,48% so
v6i nghién ctru cia Nguyén Thi Lan va Huynh Thai Nguyén str dung dung dich 1,6% chitosan dé
bao quan trimg ga tuoi [12]. Cong thirc t6t nhat, it lam bién ddi ham luong protein hoa tan 1a
cong thure 3: 1,5% chitosan + 1,5 ppm nano bac, ham lugng protein hoa tan sau 30 ngay bao quan
dat 10,05%.
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Béng 2. Bién doi ham lwong protein hoa tan (%) theo thoi gian bdo quan biang mang chitosan két hop nano bac

Thoi gian bdo quin (ngay)

Cong thirc 0 5 10 15 20 25 30
BC 1233 8480°  5700°  2303° 0445 0132  0,03%
CcT1 1233 11,835° 11,363  10.880° 9955  8860° 7898
CcT2 1233 11905 11435  10952°  10,025° 8935 9 655°
CcT3 1233 12402°  12050°  11693°  11.250°  10630°  10,050°
CcTa 1233 12363°  11505°  11331°  10.833°  10.350° 9,878
CTs 1233 11.603° 11155 105009 92550 84500  7.330°

Ghi chii: Trén cing 1 ¢ét cac gid tri mang khéc chiv s6 mii thi khéc nhau ¢6 Y nghia & mirc a < 0,05

Bang 3. Bién doi pH ciia albumin theo thoi gian bdo quan bang mang chitosan két hop nano bac

Thoi gian bdo quéin (ngay)

Cong thirc 0 5 10 15 20 25 30
BC 8866 0172  9356°  9.348° 0446 9539°  9.825°
CcT1 8866  8.900® 9092  9110° 9255  9415°  9.606°
CcT2 8866  8873° 9023  9.037° 8965°  0145° 8 955¢
CT3 8866 8743 8803  8650° 8720°  8820° 8600
CT4 8866  8825° 89270 8795 88300  8905¢  8769°
CT5 8866°  8956°  9237° 9197 93150  9505° 97500

Ghi chii: Trén cing 1 ¢ét cac gid tri mang khéc chiv s6 mii thi khéc nhau ¢6 y nghia & mire a < 0,05

3.3. Bién doi pH albumin

Két qua danh gia pH albumin dugc trinh bay
tai bang 3, cho thiy: pH albumin sau 30 ngay
bao quéan cua cong thiric 2, cong thuc 3, cong
thirc 4 1an luot 13 8,955; 8,600; 8,769, cac gia
trj pH albumin nay thé hién trimg van con gia
tri st dung. Voi cong thirc d6i chimg, cong
thie 1, cong thire 5, gia tri pH albumin 1an
luot 9,825; 9,606; 9,750, & muc pH cua
albumin nay tring da hong. Nguyén nhan pH
albumin ting cao & mau ddi ching va cong
thie 1, cong thirc 5 nhu vay 1a do CO. cd
trong trimg thoat ra ngoai, lam tang gia tri pH
albumin trong trimg. Tai miu ddi ching,
khong c6 mang bao phu, CO; thoat ty nhién
ra ngodi trong qua trinh bao quan. O cong
thirc 1, ndng d6 chitosan loing hon so véi cac
cong thirc con lai, vi vay, sau khi tring duogc
phii mang va lam kho, chitosan trén bé mit
trung bi co rat, khong con bao boc toan bd bé
mat vo trirg, lam cho CO; c6 kha nang thoat
tu nhién ra ngoai. O cong thirc 5, chitosan sir
dung & ndng d6 2%, day la ndng d6 twong d6i
dam dic cua chitosan, c6 kha ning din dén
16p mang chitosan trén bé mit trimg khong co
do day dong déu, sau khi 1am kho va trong
qua trinh bao quan, 16p mang nay hut am
khong déu, din dén co sy bong mang (nhan
thiy bang thi giic) trén bé mat vo trimg lam

cho CO; c¢6 kha nang thoat ra ngoai trong qua
trinh bdo quan, lam ting gid tri pH albumin
trong trirng va gay hu hong trang. Gia tri pH
albumin gilt dugc tot nhit thé hién & cong
thire 3, pH albumin 6n dinh trong khoang 8,6
dén 8,86 trong subt qua trinh bao quan, két
qua nay tot hon khi so sanh nghién ctru trude
day cua Bhale va cong su, khi bdo quan tring
chi v&i chitosan cho gia tri pH albumin bién
d6i tir 8,9 dén 8,5 trong qué trinh bao quan
[1]. Vi vdy, cong thic tot nhat khong lam
thay d6i pH albumin cua trimg trong qua trinh
bao quan 1a cong thuc 3: 1,5% chitosan + 1,5
ppm nano bac.

4. Két luan

Nghién ciru ndy cho thiy mang bao chitosan
Kkét hop nano bac c6 tac dung 13 rét duy tri
chat luong trimg ga tuoi trong qua trinh bao
quéan vé cac chi tiéu hao hut khoi lugng, ham
luong protein hoa tan, pH albumin. Nong do
dung dich chitosan - nano bac thich hop dé
bao quan trimg ga la chitosan 1,5% két hop
v&i nano bac 1,5 ppm.
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