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Tom tit

Mang chitosan két hop véi chiét xuét Ia ban i (SO) duoc tong hop thanh cong bang phuong
phap phoi tron don gian. Ket qua thu dugc tur phan tich kinh hién vi dién tur quét (SEM) cho
thay bé mat mang hdn hop thu duge dong nhat va khdéng co vét niit. Tuong tac hydrogen giita

céc phan hoat tinh cua chiét SO voi nhom NH, hoat tinh cua chitosan ciing dugc chirng minh
gua phén tich quang pho hong ngoai (FTIR). Ngoai ra, két hgp 1% nong do chiét xuat SO (wt/v)

c6 thé cai thién hoat tinh khang khuan caa mang chitosan thong qua kha ning tc ché hoan toan
di véi hai loai vi khuin gay bénh nhu Salmonella Typhimurium va Pseudomonas aeruginosa
sau 24 gio nudi cay. Nhiing két qua dat duoc cho thiy tiém niang cua mang chitosan két hop vai
chiét xuit ban 6i wng dung trong bao géi va bao quan thuc pham.
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1 Gigi thiéu

Gan day nhiéu nghién ctru da tap trung vao viéc phat trién
bao g6i thuc pham co hoat tinh sinh hoc dé dap ung nhu
cau ngay cang tang vé an toan thyc pham cua xa hoi. Ngoai
nhitng tinh chat chdng tham khi, hoi 4am va nuéc, bao bi
hoat tinh can nhitng chuc ning bao vé chéng lai sy tham
nhap cua vi khuan nhim kéo dai thoi gian bao quan thyc
pham. Ngay tir nam 1968, K.Arai va cong su da xac dinh
chitosan hau nhu khong c6 tinh doc, khong gay doc trén
dong vat thuc nghiém va ngudi. Nhidu téc gia chi rd
chitosan, chitosan glucosamine cd tinh chit co hoc tot, dé
tao mang va cé nhiéu dic tinh sinh hoc da dang nhu: c6 kha
khéng khuin, khang nim véi nhidu ching loai khac nhau,
kich thich sy ting sinh cua té bao, dwoc bd sung vao thuc

pham 1am chit phu gia va lam tac nhan giit am trong mi

pham[1,2]. Hién nay, chitosan, chitin va chitosan oligomer
la nhitng vat liéu méi da va dang dwoc wng dung rat phd

bién trong cac linh vyc nhu: cong nghiép thuyc pham, mi

pham, néng nghiép, dugc pham, y té, moi truong, cong
nghé sinh hoc va vat liéu mai. Tuy thudc vao tung linh vuc
ma sir dung chitosan ¢ c&c muc do tinh sach khac nhau[3].
Nam 2007, nhom tac gia Po-Jung Chien, Fuu Sheu, Feng-
Hsu Yang di nghién ctu viéc st dung mang chitosan dé
bao quan xoai ¢ 6°C. Qua nghién ctiu, cAc tac gia nay da két
luan rang: chitosan 1am cham sy mat nuéc va giam chat
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lwong giac quan, lam tang ham lwong chat rin hoa tan, ting
do axit chuan d6 va ham luong axit ascorbic, giam nut bé
mat. N6 ciing (¢ ché sy phét trién cua vi sinh vat. Dir liéu
cho thdy, viéc ap dung I6p phu chitosan kéo dai hiéu qua
cac thuoc tinh chat lwong va kéo dai thoi han sir dung cua
trdi xoai[4]. Nam 2013, nhom tac gia Natalia Susenoa,
Emma Savitria, Lanny Sapeia, Karsono S. Padmawijaya da
dung chitosan 2% véi mirc d6 decetyl hda 80% va khong bé
sung chat nhii héa TEA dé bao quan chudi Cavendish. Két
qua cho thdy rang: Chitosan 1am cham qué trinh chin cua
chudi, duy tri chat lwgng va thoi gian bao quan chudi trong
vai ngay[5]. Nam 2016, nhém tac gia Jorge M. Vieiraa,
Maria L. Flores-Lopezb, Diana Jasso de Rodriguezc, Maria
C. Sousaad, Anténio A. Vicenteb, Joana T. Martins da két
hop Chitosan va chiét xuit Aloe vera bao quan qua viét
quit & 5°C. Phuong phap nay kéo dai thoi gian bao quan
viét quét Ién téi 15 ngay, tang truong vi sinh va mic do mat
nudce da giam 30-40%[6].

Trong nghién ctu ndy, chdng toi téng hop mang composit ¢6
thé an duoc dua trén su két hop cua chitosan (CH) va chiét
Xuét ban 6i (SO) c6 tiém ning tng dung trong bao bi déng
g6i thyc pham. Ban 6i 1 loai cay ngap man va c6 gid trj cao
trong nganh y hoc, 4m thuc, kinh té, phat trién ¢ céc rung
ven bién, cira sdng va bai boi... chiét xuat tir Ia ban 6i 6
hoat tinh chéng ung thu biéu md, ung thu phdi va ung thu vi
& ngudi, khang khuan, khang oxi hoa, dong thoi ciing c6 kha
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nang ¢ ché enzym Acetylcholinesterase. Mot s6 cac hop
chit ciia ban duoc phan loai thanh 7 nhém: Steroid,
Triterpenoid, Flavonoid, Lignan, Megastigmane,
polyphenolic va cac nhdm hop chét khéac[7,8]. Nhitng thanh
phan nay co lién quan dén hoat tinh sinh hoc cua chiét xuat
ban, cho thay kha ning khang khuan chdng lai cac vi khuan
gram duong (Staphylococcus aureus, Staphylococcus
epidermis, Bacillus cereus, Bacillus subtilis, Listeria
monocytogenes) va cac khuan gam am bacteria (Escherichia
coli, Salmonella Typhimurium, Salmonella enterididis,
Klebsiella pneumonia, Pseudomonas aeruginosa)[9]. Nhu
vay, viéc két hop chiét xuat SO vao mang chitosan 1a mot
budc di méi dé tao ra mang sinh hoc ¢ hoat tinh khang
khuan, dugc ki vong s& déng gop quan trong cho khuynh
huéng phét trién cia mang thuc pham hoat tinh.

2 Thuc nghiém

2.1 Hoa chat:

Chitosan chiét xuat tir vé tdm véi do Deacetyl hda > 70%
duoc mua tir Cong ty trdch nhiém MTV Chitosan Viét
Nam, bao quan & noi thoang mat, tranh anh sang, am mdc.
L4 ban 4i dwoc st dung 14 ban non trich li ldy dich. L4 ban
dugc thu héi tryc tiép tai huyén Can Gio, TP.HCM. Acid
axetic (CH;COOH), Glycerol duoc san xuit boi Cong ty
Xilong, Trung Quéc. Ethanol (CH;CH,OH, 99.7%), Nudc
cit duoc cung cip bai Cong ty CHEMSOL, Viét Nam.
Agar, Yeast extract, Peptone extract dugC cung cip bai
cong ty HIMEDIA, An Db.

2.2 Phuong phéap ché tao mang khang khuan:

(A) ()]

[Lo0pmEy 100pm
Hinh 1 Anh SEM cta mang CH-G (A), CH-G-SA1(B)

Chitosan 1% (w/v) duoc hda tan bing acid acetic 1% (w/w)
va khuay bang may khudy tir & nhiét do phong trong 24h.
Sau khi chitosan hoa tan hoan toan, thém Glycerol 30% vao
lam chét héa déo va tiép tuc khudy trong 1 gio. Sau do,
chiét xuit SO dugc thém vao dung dich polymer dé dat

ndng d6 cudi cuing 1a 1% (w/v dung dich mang). Dung dich
mang dugc rét vao dia petrix nhya duong kinh 90mm va
siy kho & 40°C trong 48 gid. Mang kho duoc tach khoi
khuon va bao quan tranh anh sang & 25°C va 50% d6 am
tuong dbi cho dén khi danh gia.
2.3 Phuong phap danh gia hoat tinh khang khuan cua mang
chitosan:
Phuong phap: stt dung médi truong thach long. Cat miéng
mang c6 kich thuéc 1x2cm dit vao 6ng nghiém co chira
2ml méi trudng. Sau d6, thém 0,5% dich khuan (E. coli, S.
typhi, S. aureus, P. Aeginosa, S. subtilis) da nudi cay 12 gio
vao 4ng nghiém. Ong nghiém duoc u ¢ nhiét d6 phong. Lay
mau theo thai gian (0 gio, 6 gio , 24 gid) rdi cdy gat trén
dia thach LB dé xac dinh sb luong vi khuan c6 trong dich
nudi cay. Mau déi chirg dugc chuan bi chira mang khong
c6 cao chiét. Cach tinh CFU/ml nhu sau:

1.4

1.2

1.0

0.8

0.6

Transmittance (%)

0.4

1026~ 649

3500

1500

0.2 1 1 1 1

4000 3000 2500 2000 1000 500
-1

Wavenumber (cm )

Hinh 2 Anh FTIR ctia mang CH-G (A), CH-G-SAL(B)

N

“F11/ ay =
A (CFU/g hay CFU/ml) T T

Trong do:

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

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

n;: s6 lugng dia ciy tai do pha lodng thir i

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

fi: d0 pha loang tuong ng.

2.4 Phan tich théng ké:

MGi thi nghiém s& duoc I3p lai 3 1an. Phan tich cc bién dé so
sanh cac gi tri c6 nghia cua cac yéu t6 véi mic ¥ nghia 1a 5%.

Bang 1: Bang két qua dinh lwong khéng khuin cia mang CH-G, CH-G-SAL.

Loai vi khuén Céu tric mang oh S0 lugng col(én;es (CFU/mD) 24 h
Salmonella CH-G 1.1x10™ +H+++ -+t
Typhimurium CH-G-SA1 11x10™ 2x10™ -
Pseudomonas CH-G 16.1x10™" 57.6x10™ o+
aeruginosa CH-G-SA1 13x10™ - -
(+++++): khong uc ché, (-): irc ché hoan toan
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4 Két qua va thao luan

Phan tich kinh hién vi dién tir quét (SEM):

Theo két qua phan tich SEM, bén mat mang chitosan két
hop véi chiét tré nén téi mau hon so véi mang chitosan tinh
khiét. Tuy nhién, bé mat cia mang déu dong nhat cho thiy
su két hop tdt, nhung mang c6 chiét cho thiy bé mat g ghé
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hon ¢6 thé cho rang c6 su xuét hién cua cao chiét ban 6i.
Anh thyc cia mang chiét ciing cho thiy mang chitosan
nguyén chét tring va trong hon so v&i mang ¢ chiét nhung
mang c6 chiét van gitr dugc sang hong va khdng c6 vét nit
gdy trén mang. Diéu nay cho thay mang ¢ su tuong hop
gitta chitosan va chiét xuat ban 6i.

Phan tich quang phé hong ngoai:

Bing 2: Két qua kha ning bao quan cia mang CH-G, CH-G-SAL.

Tinh chét Khong phi mang Chitosan Chitosan + chiét xuat
Ngay 0 Tuoi Tuoi Tuoi
Ngay 1 Tuoi Tuoi Tuoi
Ngay 2 Hoi héo Tuoi Tuoi
Ngay 3 Héo, d6m den Hoi héo Hoi héo
Ngay 4 Nhiéu d6m den, hu Dbom den Hoi héo
Ngay 6 Nhiéu ddm den, thdi Dbm den, hu Ddm den

Quang phd hdng ngoai ciia mang chitosan va mang chitosan
két hop chiét xuat SO duoc thé hién nhu Hinh 2. Ming
chitosan khdng bién tinh thé hién cac dinh dic trung tai ving
s6 song 3282cm™ (dao dong dan dai ciia nhom hydroxyl ty do
va nhém —-NH), 2920cm™ (dao dong cua nhém —CH,),
1554cm'l (nhém amide 11 ctia chudi carbon chitosan), 1407cm’
! (nhém amide 111 cia chudi carbon chitosan) va dao dong dén
dai C-O (1028cm™)[10-12]. Khi bd sung chiét xuat tir 14 ban
bi vao mang chitosan, cac mau mang déu thé hién dic tinh dac
trung ctia mang chitosan khdng bién tinh. Tuy nhién, néng do
chiét xuat thém vao tuong ddi it do d6 khong quan sat 16 cac
dinh dao dong cua cac lién két c6 trong hop chét Polyphenol.
Khi ham Iugng chiét xuit thém vao cao din dén giam cuong
d6 dao dong cua céc lién két co trong mang chitosan khong
bién tinh. Su hién dién cia Polyphenol c6 trong mang dwoc
quan sat thong qua sy dich chuyén budc song dao dong cua
c4c lien két O-H va N-H do c6 sy tuong tac giita cac nhom
chuc trén Polyphenol véi cac nhém chac trén Chitosan[13].
Tuy nhién, sy dich chuyén nay khong déng ké, khdng c6 su
khac biét Ion trong phd FTIR khi két hop chiét xut ban bi vao
mang chitosan.
Kha niang khang khuan caa mang chitosan:
Hai vi khuan Salmonella Typhimurium va Pseudomonas
aeruginosa dai dién cho vi khuan gram am va gram duong
dé danh gia hoat tinh khang khuan cua mang chitosan két
hop véi chiét xuit ban 6i. Két qua dwoc danh gia dua trén
s6 lwong khuan lac dugc ghi nhan & 0, 6 va 24 gio tiép xdc
duoc thé hién trong Bang 1. Trong khi kha ning khang
khuan ctia mang chitosan nguyén chat kém thi viéc két hop
vai chiét xuat ban 6i da cai thién rd rang kha ning khang
khuin cua mang chitosan. O thoi diém 6 gior két qua mang
c6 chiét cho thdy s lwong khuan giam va ¢ thoi diém 24
gio bi e ché hoan toan. Nhitng két qua nay cho thay chiét
xuat SO duoc két hop vao trong mang chitosan cé thé tro
thanh vat liéu bao g6i thuc phim tuyét voi cho bao vé
chdng lai nhirng vi khuan gay bénh.
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Ung dung bao quan tréi cay:

Vé cam quan cua chudi sau khi phi mang chitosan duoc
thyc hién & nhiét do phong 29°C trong vong 6 ngay khao
sat dugc trinh bay trong Bang 2.

Khéng phi
mang

CH-G CH-G-SA1

(A)

®) |

Hinh 3 Anh bao qua trai chubi
(A) trudc khi bao quan, (B) bao quan sau 6 ngay.
Sau 6 ngay bao quan, tinh chat cam quan cua chudi ngay cang
xéu di. Mau chudi khdng phi mang, sau 6 ngay da hu hong,
thdi hoan toan. Mau chudi phu mang chitosan bat dau bi vi
khuan xam nhap, xuét hién cac ddm den, hu hong mét phan.
Tuy nhién, mau chudi c6 bd sung thém chiét xuat SO thi sau 6
ngay, 16p vo van giir dugc do bng, bt diu xuat hién cac dém
den, khong c6 tinh trang hu hong nao duoc quan sat.

5 Két luan

Mang khang khuan tir chitosan trong nghién ctu nay duoc
tong hop thanh céng bang viéc két hop truc tiép chiét xuat
ban 6i. O nong d6 1% cho thdy su phan tan dong déu cua
chiét trong mang chitosan, xem nhu mdt nguon
polyphenolic va flanavoid tu nhién két hop véi mach
chitosan. Kha ning khang khuan chéng lai Salmonella
Typhimurium va Pseudomonas aeruginosa dwoc tim thiy
trong mang chitosan. Dé ching minh cho kha ning khéng
khuin tét nén céc thi nghiém bao quan trai ciy ciing duoc
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thuc hién va cho thay kha ning bao quan trai cly tuyét voi  Léi cim on

ctiia mang chitosan khi két hop véi chiét xuat ban 6i. Nhitng ~ Nghién ctu duoc thuc hién véi su hd trg kinh phi cua dé tai
két qua thu dugc cho thay ring mang chitosan két hop voi  cap truong Dai hoc Nguyén Tat Thanh, md so
chiét xuat ban i la vat liéu tiém nang vai hoat tinh khdng ~ 2019.01.36/HP-KHCN.

khuan cao trong bao quan thuc pham.
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_Study on the antibacterial activity of chitosan film incorporated with Sonneratia ovata leaf extract
Hoang Ngoc Bich", Dao Thi To Uyen, Nguyen Thi Thuong

Nguyen Tat Thanh Institute of Hi-Technology, Nguyen Tat Thanh University
“hnbich@ntt.edu.vn

Abstract Chitosan films incorporated with Sonneratia ovata (SO) leaf extract were successfully prepared through a simple
mixing method. The results obtained by Scanning Electron Microscope (SEM) analyses showed homogeneous film surface
without fracture. The formation of hydrogen interaction between active compounds of SO extract and active NH, groups of
chitosan was evidenced by Fourier-transform infrared spectroscopy (FTIR) analyses. Besides, 1% of SO concentration (w/v),
when incorporated, could improve the antibacterial activity of the chitosan film via inhibitory effects against two pathogenic
bacteria, namely Salmonella Typhimurium and Pseudomonas aeruginosa after 24 hour exposure. The obtained results show
the promising potential of chitosan film incorporated with Sonneratia ovata leaf extract for food packaging application.

Keywords Chitosan; Antibacterial Membranes; Sonneratia ovata, Pseudomonas aeruginosa, Salmonella Typhimurium.
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