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Tom tat

Nghién ctru ndy cho thdy viéc tong hop thanh cong mang khang khuan duya trén su két hop
polyvinyl acohol (PVA), Agarose (Agar) va chiét xuat 14 Trau khong (BL). Mang composit
chira ham lugng BL thap (1%) duoc tong hop thong qua phuong phap phdi tron don gian. Két
qua phan tich SEM cho thay c6 sy phan tan dong nhat cia BL vao trong mach cua PVA. Véi
ham lugng chiét BL 1%, d6 bong md ciia mang composit giam nhiéu, trong khi do truyén quang
chi giam khong dang ké. Ngoai ra, viéc két hop BL vao mang PMA da cai thién dang ké hoat
tinh khang khuan gay bénh nhu Salmonella Typhimurium. Mang PMA-BL cho thay tic ché
hoan toan Salmonella Typhimurium sau 6 gio nudi cay & ndng do 1% chiét xuat BL. Nhiing két
qua dat duoc cho thay tiém ning ciia mang PMA két hop véi chiét xuat trau khong trong tng
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polyvinyl acohol,
chiét xuét trau khong,
mang khéang khuan,

dung trong bao g6i va bao quan thuc pham.

Salmonella Typhimurium

® 2019 Journal of Science and Technology - NTTU

1 Giéi thiéu

Gan day nhiéu nghién ctru di tap trung vao viéc phat trién
bao g6i thuc phiam c6 hoat tinh sinh hoc dé dap ng nhu
ciu ngay cang ting vé an toan thuc phim cua xa hoi. Ngoai
nhiing tinh chat chdng tham khi, hoi 4m va nuéc, bao bi
hoat tinh can nhiing chirc ning bao vé chéng lai sy tham
nhap cua vi khuin nham kéo dai thoi gian bao quan thuc
pham. Polyvinyl alcol (PVA) la mot polymer tong hop, wa
nudc, ¢ kha nang twong thich sinh hoc va cd kha nang
phan hay sinh hoc. Dua trén nhirng tinh chat nhu dé tao
mang, nhii hoa, truyén qua, can oxi va khang héa hoc, PVA
dugc st dung rong réi trong bao bi gidy, keo dan, dung cu'y
hoc, chat bién tinh[1-4]. Tuy nhién, nhiéu nhém hydroxyl
trong mach phan t 1am cho PVA nhay véi cic phan ta
nu6e, diéu nay di gigi han nhiéu tinh chat cua PVA, gisi
han ung dung cua ching trong nhiéu linh vyc. Nhu nhitng
bao céo trudc, nhitng nhugce diém nay duoc giai quyét bang
cach tron véi nhtng polymer ty nhién phu hop. Hai loai
polysaccharide tu nhién la agar va carrageenan da duoc
phéi tron véi PVA nham cai thién tinh chat co 1i ciia mang
PVA [1,5,6]. Nhing polysaccharide nay da ting d6 bén kéo
va do dan dai tai diém dut cia mang PVA. Agar thi cai
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thién d6 dan dai trong khi carrageenan cai thién do bén kéo
cia mang PVA. Nhitng két qua nay con cho thiy do truong
ciia mang PVA ting khi ndng do cua cac polysaccharide
nay ting. Tuy nhién, nhugce diém khi két hop mang PVA
vé6i agar 1a 1am cho cac vi sinh vat tin cong d& dang vao
mach PVA, dic biét trong méi truong dd 4m cao. Gan day,
mot s6 nghién ctru da va dang dugc thyc hién dé phat trién
bao bi hoat tinh dwa trén nén PVA két hop véi cac hop chét
hoat tinh nhu lysozyme, chitosan[7,8], chiét xuit hat trai
nho[9], chiét xuit cay dai hoang va tinh dau qué,
natamycin, vanillin, axit sorbic va enterocins[2,10-12]. Bén
canh d6, nhitng hop chit ty nhién nhu tac nhan khang
khuin va khang oxi hoa ciing c¢6 thé dugc thém vao mang
PVA dé kéo dai thoi gian bao quan ca thit bo, qua bo va ca
chua bi. Mac du rat nhidu nghién ctu trén bao bi hoat tinh
PVA nham cai thién tinh can khi, can nué6c, d6 trwong, tinh
chit co va hoat tinh khéng khuan, khang oxi héa. Tuy nhién
S0 Vi chitosan, PVA ¢ rat it nghién ciru két hop vai chiét
Xuét thién nhién dua trén do tan trong nuwdc nhiéu, gay giam
hoat tinh khang khuin cia mang hoat tinh trén nén
PVA[2,8,9,12-14].

Nghién ctu nay tong hop mang composit ¢ thé in dugc
dwa trén sy két hop cua polyvinyl acohol (PVA), agarose
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(Agar) va chiét xuat Trau khong (BL) c6 tiém ning ung
dung trong bao bi dong goi thuc pham. Trau khdng thudc
loai cay gia vi c6 gié tri cao trong y sinh, phat trién & nhiéu
ving phia Nam cua Viét Nam. L4 triu 1a phan dugc sir
dung phé bién nhit duya trén hoat tinh khang khuan, khang
nim, khang ung thu va khang oxi hoa[15-17]. Mot sé bao
cdo truéc cho thdy ring 14 Tridu giau thanh phan
polyphenolic bao gém: hydroxyl chavicaol, 4-chromanol va
eugenol, nhiing thanh phan co lién quan dén hoat tinh sinh
hoc cua 1a Trau. Vi vay, chiét xuét cua 14 Trau cho thiy kha
ning khang khuan chdng lai cic khuin gam dwong
(Staphylococcus  aureus,  Staphylococcus  epidermis,
Bacillus cereus, Bacillus subtilis, Listeria monocytogenes)
va cac khudn gam a&m bacteria (Escherichia coli,
Salmonella  Typhimurium,  Salmonella  enterididis,
Klebsiella pneumonia, Pseudomonas aeruginosa)[16]. Nhu
vay, viéc két hop tinh dau Trau khdng vao mang chitosan la
mot budc di méi dé tao ra mang sinh hoc cé hoat tinh
khéng khuan, dugc ki vong s& déng gop quan trong cho
khuynh huéng phét trién cua mang thuc pham hoat tinh.

2 Thuc nghiém

2.1 Nguyén liéu

Poly (vinyl alcohol) (M=160,000g/mol) véi d6 hoa tan 86.5
— 89%, san pham thugc Cong ty HIMEDIA, xuit xtt An 6.
Tréau khong sau khi thu mua dwoc rira sach, cat nho va phoi
kho. Sau khi phoi khé, 14 Trau duoc nghién min thanh dang
bot. Bot dwoc chiét ba lan bang dung mdi ethanol (99,9%)
trong 24 gio & nhiét do phong. Dich chiét sau d6 duoc loc
qua giay loc, c6 can bang may cd quay chan khong ¢ 35°C
dé tao thanh cao chiét Trau.

2.2 Ché tao mang khang khuan

Dung dich PVA (5%, w/v) dugc hoa tan vao trong 100ml
nu6e cat, dudi diéu kién khudy tir & téc do 800 vong/phut
trong 24 gio ¢ nhiét d¢o phong. Dung dich Agar (2.5%, wi/v)
dugc hoa tan vao trong 100ml nudc cat, dudi toe do khuay
tir 800 vong/phit & 100°C cho dén khi Agar tan hoan toan.
Sau khi PVA va Agar dugc hoa tan hoan toan, hai dung
dich s& dugc tron lai voi va khudy trong vong 1 gio, chiét
Xuat Trau khong dugc thém vao dung dich polymer & cac

nong do 1% (v/v) va dugc khudy trong 1 gid trong diéu
kién nhiét d6 50°C. Cac dung dich chua polymer va chiét
Xuét sau khi ddng nhit duoc li tam trong 1 phut dé loai bo
can va bot khi truée khi d6 mang. Mang sau khi duoc ché
tao bang phuong phép casting trén dia pertri c6 kich thuéc
12cm x 12cm, sdy kho & nhiét d6 45°C trong 48 gio.

2.3 Xéc dinh hoat tinh khang khuén cia mang composit
Phuong phép: sit dung méi truong thach léng. Céat miéng
mang c6 kich thudc 1x2cm dat vao dng nghiém co chira
2ml moéi trudng. Sau d6, thém 0.5% dich khuan (E.coli,
S.typhi, S.aureus, P. Aeginosa, S.subtilis) da nuéi ciy 12h
vao dng nghiém. Ong nghiém duogc o & nhiét do phong. Lay
mau theo thoi gian (Oh, 6h, 24h) rdi cdy gat trén dia thach
LB dé xac dinh s lwong vi khuan cé trong dich nudi ciy.
Mau ddi ching dugc chuin bi chira mang khéng cé cao
chiét. Cach tinh CFU/ml nhu sau:

N

n1Vf1 + A + anﬁ

CFU
A(7 hay CFU/ml) =

Trong d6 :

A: s6 té bao (don vi hinh thanh khuan lac) vi khuan trong
1g hay 1ml mau

N: tong s6 khuan lac dém duoc trén cac dia da chon

ni: s6 lugng dia cdy tai 6 pha lodng thir i

V: thé tich dich mau (ml) cy vao trong mdi dia

fi: 46 pha loang twong tng.

3 Két qua va bién luan

3.1 Sy phan tan cua chiét Trau khong trong mang composit
Anh thuc ciia mang PVA cho thiy mau tring trong, sang
bong va khéng cé vét nut, trong khi mang PMA thi c6 mau
trang trong va do sang bong khdng bing; mang PMA két
hop véi cao chiét c6 mau nau sang va trong. Vé bé ngoai,
mang composit it sing hon so v6i mang PVA ban dau.
Theo két qua phan tich SEM, bé mit mang PMA tré nén tdi
mau hon so v&i PVA va xu xi khi két hop BL 1% vao trong
mang. Tuy nhién, bé mit mang dong nhat va khong co
khuyét tat 1on khi két hop dich chiét BL vao trong mang.
Diéu nay ching té ¢6 su tuong hop tét gitta mach cia PVA,
Agar va BL ¢ ham luong BL 1% [1,6,8,18].

PMA-BL-0 PMA-BL-1

Hinh 1 Hinh anh cua mang PVA (A), PMA-BL-0% (B), PMA-BL-1% (C)
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3.2 Tinh chat quang cua mang composit

Su truyén anh sang qua mang la mot trong nhitng yéu té
gay ra qua trinh oxi hda, mit dinh dudng va mat mau cua
san pham bén trong bao bi. Vi vay, trong nghién ciu nay,
hai thong sb 1a do truyén quang va dd6 mo ciia mang ciing
dugc xac dinh (Bang 1). Két qua cho thdy, mang PVA cho
d6 truyén quang cao hon cua mang composit. Gia tri do
truyén quang cia mang PVA, PMA va mang PMA két hop
véi BL 1% tuong ung 1a 91.9%; 90,5% va 82.3%. Nhitng
két qua dat dugc cho thdy kha ning can sang rét tét cua
mang PMA két hop véi BL. Két qua nay c6 thé dya vao su
tuong tic cua mach PVA va Agar véi cac thanh phan
phenolic cua chiét[2,10,12]. Tuy nhién, mang PVA khi két
hop véi Agar thi 6 mo tang, do dic tinh luu bién cua cac
phan tir Agar[19]. Nhung khi két hop véi dich chiét thi do
mo lai giam c6 thé bi anh huéng boi su sip xép lai ciu tric
polymer[20]. Biéu nay cé thé chung to anh huong cua qua
trinh khau mang hinh thanh tir lién két hydrogen giita cac
hop chat phenolic[17].

Bang 1 Thong sb do truyén quang va d6 mod cia mang PVA,
PMA-BL-0%, PMA-BL-1%.

Tinh chét PVA |PMA-BL-0| PMA-BL-1
D6 truyén quang(%) | 91.9+0.09 | 90.5+0.17 | 82.3+0.38
Do mo (%) 1.6+0.23 | 42.4+0.91 | 12.6+0.42

3.3 Tinh chit co Ii cua mang composit

Tinh chét co i, do tan, do treong ctia mang ¢ thé phan &nh
duoc su lién két gitra cac phan tir polymer trong mang va
trat tu sip xép dwoc thé hién trong Bang 2. Két qua cho
thdy mang PVA ¢6 tinh chét co I t6t nhung v6i dic tinh ua

WD 8.0mm
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100um

100m X60
Hinh 2. Anh SEM caa mang PVA (a), PMA-BL-0% (b), PMA-BL-1% (c)

WD 8.0mm

nuée khién chung tan hoan toan trong nudc dan dén do tan
12 100% va do truong khong co gia tri[5,8,21]. Di Vi
mang PMA va PMA két hop véi dich chiét BL thi tinh chét
co li giam, d0 tan va do truong ciing giam. Diéu nay c6 thé
ching to rang khi do tan va do truong giam thi cac lién két
cua phan tor Agar voi PVA khién dic tinh wa nuéc cua
mang giam xudng. Do tinh luu bién cua Agar ma khién cho
mang composit c6 do dan dai va diém dut giam[1,10,19].
Biang 2 Thong s6 do tan, d truong, d6 dan dai va diém dut cua
mang PVA, PMA-BL-0%, PMA-BL-1%.

Tinh chét PVA |PMA-BL-0|PMA-BL-1
Do tan (%) 100£0.00 | 90.3+0.83 | 88.9+0.50
D6 truong (%) | 0£0.00 | 159+10.01 | 71.37.65
D6 dan dai (MPa)| 76.8+2.77 | 23.9¥0.52 | 13.66+0.64
Diém dut (%) |249.4+14.44| 65.9+3.79 | 117.8+3.97

3.4 Hoat tinh khang khuan caa mang composit

Hoat tinh khang khuin cia mang PMA két hop véi BL
chéng lai Salmonella Typhimurium va sé lugng colonies
duoc ghi nhan sau 0, 6 va 24h tiép xtc (Bang 3). Trong khi
mang PMA cho kha ning khang khuan kém, sy phat trién
cua Salmonella Typhimurium bj ¢c ché hoan toan khi BL
duoc két hop vao trong mang PMA sau 6h tiép xtc. Kha
nang khang khuin duoc tim thay chi sau 6h tiép xdc chi véi
ham luwong BL rit thip & 1% dya trén nhiing hoat tinh
khang khuan cua chiét xuat triu khong da dugc bdo céo
trong nhitng nghién ctru truéc[16,19]. Nhitng két qua nay
cho thay chiét xuit BL dugc két hop vao trong mang
chitosan c6 thé tro thanh vat liéu bao g6i thuc pham rat tot
cho bao vé chdng lai nhitng vi khuan gay bénh.

Bing 3 Bang két qua dinh lwong khéng khuén caa mang PMA-BL-0%, PMA-BL-1%.

- x £ L S6 lwong colonies (CFU/ml)
Loai vi khuan Cau tric mang 5h o
Salmonella PMA-BL-0 1.7x107 +++++ +++++
Typhimurium PMA-BL-1 3x107 - e+

(+++++): khong uc ché, (-): sc ché hoan toan

4 Két luan

Trong nghién ctru ndy, mang khang khuan dya trén PVA va
Agar duoc tong hop thanh cng bang viéc két hop truc tiép
chiét xuat trau khong (BL), nhu mot ngudn polyphenolic ty
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nhién vao trong mach chitosan. O ndng d6 BL 1% cho thay
su phan tan dong déu cua chiét trong mang composit. Kha
nang khang khuan chdng lai Salmonella Typhimurium dugc
tim thay trong mang PMA. Nhiing két qua thu dwoc cho
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thdy rang mang PMA két hop véi chiét xuat trau khéng 1a Lo cdm on

vat liéu hira hen voi hoat tinh khéng khuan tuyét voi cho  Céng trinh dwoc thuc hién véi su hd tro kinh phi cia dé tai

g dung bao quan thyc pham. cap truong DH Nguyén Tat Thanh, M4 s6: 2018.01.10/HD-
KHCN.
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Synthesis and characterization of antibacterial membranes based on Polyvinyl acohol/agar
incorporated with betel leaf extract for application in food packaging

Ngoc Bich Hoang, Thi Thuong Nguyen®

Nguyen Tat Thanh Institute of Hi-Technology, Nguyen Tat Thanh University
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Abstract The aim of this study is to successful synthesis of antibacterial membranes based on a combination of polyvinyl
acohol (PVA), Agarose (Agar) and betel leaf extract (BL). The composite membranes containing low BL content of 1% was
prepared via the simple casting method. The results obtained from SEM analysis showed the uniform dispersion of BL into
PVA matrix. It can be found a decrease in the luminous transmittance of composite film while the haze percentage increased
compared with bare PVA film. In addition, the inhibition against Salmonella Typhimurium of PMA membranes has
significantly improved with only the corporated 1% BL. The result exhibited that PMA-BL film can inihibite Salmonella
Typhimurium after 6 hours exposure with the addition of 1% BL content. Hence, the obtained results indicated the promising
application of PMA membrane combined with betel extract in the food packaging.

Keywords Biocomposite membrane, Betel leaf extract, Food packaging, Salmonella Typhimurium.
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