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Tom tit

Nghién ctu nay cho thay viéc tong hop thanh cong bao bi hoat tinh c¢6 thé an duoc dya trén sy
két hop chitosan va chiét xuét la Trau khdng (BL). Mang composit chira ham lugng BL thap (1-
3%) duoc tong hop thong qua phwong phap phdi tron don gian. Két qua phan tich SEM cho

thiy c6 su phan tan ddng nhat cua BL vao trong mach chitosan khi str dung ham luong BL thap

hon 3%. V&i ham legng chiét BL tang tir 1-3%, do truyén quang ciia mang composit giam dang
ké trong khi do mo tang. Ngoai ra, viéc két hop BL di cai thién dang ké hoat tinh khang khuan
gay bénh samonella typhimurium cia mang chitosan. Mang chitosan-BL cho thiy wc ché hoan
toan samonella typhimurium sau 6 , 12 va 24 gio nudi ciy & tat ca cac nong do 1, 2 va 3% BL.
Nhitng két qua dat dugc cho thiy tiém nang ciia mang chitosan két hop véi chiét xuat Trau
khdng trong g dung trong bao géi va bao quan thuc pham.
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1 Gidi thiéu

Gan day, nhidu nghién ctru da tap trung vao viéc phat trién
bao géi thuc pham co hoat tinh sinh hoc dé dap ung nhu
ciu ngay cang ting vé an toan thuc pham cua x& hoi. Ngoai
nhitng tinh chat chéng tham khi, hoi 4m va nudc, bao bi
hoat tinh cAn nhirng chirc ning bao vé chéng lai sy tham
nhap cua vi khuan nhim kéo dai thoi gian bao quan thuc
pham. Nhu di biét, chitosan, mot san pham duoc diacetyl
hoa tir chitin c6 tinh khang khuan, c6 kha ning phan hay
sinh hoc va c6 tiém ning quan trong trong cdng nghiép thuc
pham. Dya vao nhiing uu diém nay, noé duoc Gng dung dé
ché tao nhitng bao bi hoat tinh thay cho cac loai vat liéu bao
bi truyén théng nhu nhya polypropylene, nhya
polyethylene,... va giam thiéu sy 6 nhidm moi truong[1].
Tuy nhién, viéc cai thién hoat tinh khang khuan nhiéu hon
nita cho bao bi chitosan Ia can thiét va tro thanh méi quan
tam nhiéu ndm nay. Nhiéu tac nhan khang khuan téng hop
nhu BHT va BHA dugc thém vio ciing cho nhiing tinh chat
rat t6t[2]. Bén canh d6, nhirng chit don vo co gibng nhu
Ag, CuO, TiO, ciing duoc két hop dé cai thién hoat tinh
khang khuan [3,4]. Tuy nhién, viéc sir dung nhitng phu gia
tong hop dem lai nhitng ndi lo 1a c6 kha nang anh huong
dén sirc khoe con ngudi va méi trudng. Do d6, phu gia hoat
tinh sinh hoc ¢ ngudn gdc tu nhién da va dang 1a giai phap

thay thé higu qua. Thuc vay, rat nhiu tinh dau ty nhién da
dugc két hop vao trong mach chitosan ciing cho nhiing tinh
chat khang khuan tuyét voi, nhung viéc xir dung tinh dau
dang ddi mat vé6i nhidu nhuoe diém nhu nhay véi céc tac
nhan moi truong va khé kiém soat dugc tée do di hanh cua
né vao thuc pham[5,6]. Gan day, viéc két hop nhing chiét
xuit ty nhién giau hop chét phenolic vao mang chitosan dé
¢6 duoc nhitng hoat tinh khang khuan mong muén ciing da
dugc nghién ctru. Bén nay, van con nhiéu nd luc dé tim
kiém sy két hop t6t hon cua chitosan va phu gia tu nhién dé
giai quyét nhitng thach thirc con ton tai.

Trong nghién ciru ndy, ching tdi téng hop mang composit
c6 thé an duoc dua trén su két hop cua chitosan va chiét
xuat Trau khong (BL) c6 tiém nang wng dung trong bao bi
dong goi thyc pham. Trau khong thudc loai cay gia vi c6
gié tri cao trong y sinh, phat trién ¢ nhiéu vang phia Nam
cta Viét Nam. L4 trau la phan duoc sir dung phd bién nhit
nho hoat tinh khéng khuan, khang nam, khang ung thu va
khéng oxi héa [7-9]. Mot sb béo céo di duoc cong bd cho
thiy, 1a trdu giau thanh phan polyphenolic bao gom:
hydroxyl chavicaol, 4-chromanol va eugenol, nhirng thanh
phan c6 lién quan dén hoat tinh sinh hoc cua l4 trau. Vi vay,
chiét xuét cua 14 trau c6 kha nang chéng lai cac khuan gram
duong (staphylococcus aureus, staphylococcus epidermis,
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bacillus cereus, bacillus subtilis, listeria monocytogenes)
va cac khuin gram &m bacteria (escherichia coli,
salmonella typhimurium, salmonella enterididis, klebsiella
pneumonia, pseudomonas aeruginosa) [10]. Nhu vay, viéc
két hop tinh dau Trau khéng vao mang chitosan la mot
bude di méi dé tao ra mang sinh hoc c6 hoat tinh khéng
khuén, dwoc ki vong s& déng gop quan trong vao khuynh
huéng phét trién caa mang thuc pham hoat tinh.

2 Thuc nghiém

2.1 Nguyén liéu
Chitosan chiét xuat tir vo tom véi do deacetyl hda >70%,
duwgc mua tir Cong ty Trach nhiém MTV Chitosan Viét
Nam, bao quan & noi thoang mat, tranh 4nh sang, 4m méc.
Tréau khong sau khi thu mua dwoc rira sach, ¢t nho va phoi
khé. Sau khi phoi kho, 1a trdu dugc nghién min thanh dang
bot. Bot dwoc chiét ba lan bang dung mdi ethanol (99,9%)
trong 24 gio ¢ nhiét d6 phong. Dich chiét sau d6 duoc loc
qua gidy loc, c6 can bang may cd quay chan khéng ¢ 35°C
dé tao thanh cao chiét trau.
2.2 Ché tao mang khang khuan
Dung dich chitosan (1%, w/v) duoc hoa tan vao trong dung
dich axit axetic (1%, v/v) duéi diéu kién khudy tir & téc do
800 vong/phdt trong 24 gio ¢ nhiét d6 phong. Sau khi
chitosan dugc hoa tan hoan toan, chiét xuat Trau khong
dugc thém vao dung dich polymer ¢ cac ndng do 1%, 2%,
3% (w/v) va dugc khudy trong 1 gio. Cac dung dich chira
polymer va chiét xuat sau khi dong nhat duoc ly tam trong
2 phat dé loai bo cin va bot khi truéce khi d6 mang. Mang
sau khi duoc ché tao bang phuong phap casting trén dia
pertri c6 kich thugc 12cm x 12cm, sdy khd & nhiét do 40°C
trong 24 gio.
2.3 Xac dinh hoat tinh khang khuan ciia mang composit
Phuong phap: str dung méi trudong thach long. Cit miéng
mang c6 kich thuéc 1x2cm dat vao 6ng nghiém co chira
2ml méi truong. Sau do, thém 0.5% dich khuan (E.coli,
S.typhi, S.aureus, P.aeginosa, S.subtilis) da nuéi cay 12 gio
, , :

&
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vao 4ng nghiém. Ong nghiém dugc u & nhiét d6 phong. Lay
mau theo thoi gian (0 gio, 6 gio, 12 gid, 24 gid) roi cdy gat
trén dia thach LB dé xac dinh s6 lwong vi khuan c6 trong
dich nudi cdy. Mau ddi ching dugc chuan bi chira mang
khéng c6 cao chiét. Cach tinh CFU/ml nhu sau:

A (CFU/g hay CFU/ml) = — &
nVf, +...+nVf,
Trong do :

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

N : tong sb 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) cay vao trong mdi dia

f; : d6 pha loang twong ung.

3 Két qua va bién luan

3.1 Sy phan tan cua chiét Trau khéng trong mang composit
Mang chitosan va mang chitosan két hop véi chiét xuét
Trau khéng (BL) véi nhitng hinh anh dwoc quan st trong
Hinh 1. Anh thuc cua mang chitosan cho thdy mau tring
duc, sang bong va khong c6 vét nut trong khi mang
chitosan két hop véi chiét c6 mau nau sang. Vé bé ngoai,
mang composit it sing hon khi tang ham lugng BL. Mang
composit khi két hop véi 1% va 2% BL xuét hién kha dong
nhat va khong c6 nép nhin trong khi mang véi 3% BL
quan sat thay nhiéu nép nhin va bot khi. Theo két qua phan
tich SEM, bé mat mang tré nén xu xi khi tang ham hrong
BL tir 1% dén 3%. Tuy nhién, bé mat mang dong nhat va
khong c6 khuyét tat I6n véi ndng d6 BL thép hon 3%. Biéu
nay chiing to c6 su twong hop tdt gitra mach chitosan va BL
& ham luong BL thép hon 3%. Tuy nhién, khi két hop véi
ham Iugng BL cao hon 3%, sy hinh thanh nhiéu 16 héng lon
c6 thé la do sy bay hoi cua nhiing hop chét va cac dung moi
trong qua trinh siy khd véi sy két tu cac thanh phan
chiét[11].

Hinh 1 Hinh anh cua mang chitosan (a), chitosan-BL-1% (b), chitosan-BL-2% (c), chitosan-BL-3% (d)
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3.2 Tinh chit quang cua mang composit

Sy truyén &nh sang qua mang la mot trong nhirng yéu té
gay ra qué trinh oxy héa, mit dinh dudng va mat mau cua
san pham bén trong bao bi. Vi véy, trong nghién ciu nay,
hai théng s6 1a do truyén quang va do mo cia mang ciing
dugc xac dinh trong Bang 1. Két qua cho thdy, mang
chitosan cho do truyén quang cao hon mang composit. Gia
tri do truyén quang ciia mang chitosan va mang chitosan két
hop véi 1, 2 va 3% BL tuong ung 1a 90,7%; 75,2%; 45,0%
va 24,9%. Nhing két qua dat dugc cho thiy kha ning can

Hinh 2 Anh SEM ciia mang chitosan (), chitosan-BL-1% (b), chitosan-BL-2% (c), chitsan-BL-

5 ¥

3% (d)

sang rét t6t cia mang chitosan két hop voi BL. Két qua nay
c6 thé dya vao su tuong tac ciia mach chitosan véi céc
thanh phan phenolic cua dich chiét[12]. Nhiing bao céo cua
Kata va cac dong nghiép ciing cho két qua twong tu khi két
hop chiét xuét bac ha vao chitosan [13]. Tuy nhién, d6 mo
ctia mang chitosan khi két hop véi BL ting, c6 thé bi anh
huang bai su sap xép lai cau trac polymer[14]. Biéu nay c6
thé chiing to anh hwong cua qué trinh khdu mang hinh
thanh tir lién két hydrogen giita cac hop chat phenolic[13].

Bing 1 Thong sb do truyén quang va d6 md ciia mang chitosan, chitosan-BL-1%, chitosan-BL-2%, chitosan-BL-3%

Tinh chét CH CH-BL-1 CH-BL-2 CH-BL-3
Do truyén quang (%) 90.7+1.03 75.2+0.92 45+1.12 24.9+3.86
Do mo (%) 24.4+1.13 45+0.96 79.6+2.33 94.1+3.11

3.3 Hoat tinh khang khuan ciia mang composit

Hoat tinh khang khuan caa mang chitosan két hop véi BL
chong lai samonella typhimurium dugc trinh bay trong
Hinh 3. Sé Iugng colonies duoc ghi nhan sau 0, 6, 12 va 24
gio tiép xtc trong Bang 2. Trong khi mang chitosan cho
kha niang khang khuan kém, sy phét trién cua samonella
typhimurium bi @c ché manh khi BL dugc két hop vao
trong mang chitosan sau 24 gio tiép xtc. Kha ning khang

khuan manh dugc tim thay sau 6 gio tiép xGc chi véi ham
luong BL & 1%, dua trén nhirng hoat tinh khang khuan cua
chiét xuat Trau khong da duoc béo cdo trong nhitng nghién
ctru truée [9]. Nhitng két qua nay cho thiy chiét xuat BL
duoc két hop vao trong mang chitosan c6 thé tro thanh vat
liéu bao goi thuc pham tuyét voi cho viéc chdng lai nhitng
vi khuan gay bénh.

Bang 2 Bang két qua dinh luong khang khuan cia mang chitosan, chitosan-BL-1%, chitosan-BL-2%, chitosan-BL-3%

4 .
Loai vi khuén Céu triic mang oh So llr(énhg colonies (sz l:J /ml) i
Mau dbi ching 1.1x10° Fa— ot PRI
Salmonella Typhimurium CH-BL-1% 1X1Oi . . .
CH-BL-2% 5x10 - - -
CH-BL-3% 1x10° - - -

(+++++): khong uc ché, (-): ic ché hoan toan
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24h

Hinh 3 Hoat tinh khang khuan ciaa mang mang chitosan, chitosan-BL- 1%, chltosan BL-2%, chitosan-BL-3%

4 Két luan

Trong nghién ciru nay, mang khang khuan dua trén chitosan
dugc tong hop thanh céng bang viéc két hop truc tiép chiét
xuat Trau khong (BL), nhu mot ngudn polyphenolic tu
nhién vao trong mach chitosan. O ndng d6 BL két hop thip
hon 3% cho thay su phan tan dong déu cua dich chiét trong
mang composit. Kha ning khang khuan manh chéng lai
samonella typhimurium dugc tim thay trong mang chitosan
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két hop véi ham lwong nho chiét xuat Trau khéng. Nhitng
két qua thu dwoc cho thiy ring, mang chitosan két hop vai
chiét xuit Trau khong la vat liéu hta hen véi hoat tinh
khang khuan tuyét voi cho tng dung bao quan thyc pham.
Loi cdm on

Cong trinh dugc thuc hién vai sy hd trg kinh phi cua dé tai
cép truong DH Nguyén T4t Thanh, Ma s6: 2018.01.10/HP-
KHCN.
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Preparation of antimicrobial coatings based on the incorporation of chitosan
and Piper betle Linn extract for application in food packaging

Nguyen Thi Thuong”, Hoang Thi Ngoc Bich

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

Abstract The current work aims to sucesfully fabricate edible active packaging based on the combination of chitosan and
Piper betle Linn extract (BL). The blend films containing low BL content (1-3%) were prepared via a facile solvent casting
technique. The SEM analyses showed the homogeneous dispersion of BL in chitosan matrix at BL concentration of below
3%. The light transmittance of composite films significantly decreased while haize percentage increased with increasing BL
content from 1% to 3%. Furthermore, BL extract incorporated into chitosan film improved antimicrobial activities against
salmonella typhimurium. It is found that chitosan-BL films eshibited strong inhibitory effects against salmonella
typhimurium after 6, 12 and 24 hr exposed at 1-3% BL concentration. The results of this study nominate the as-prepared BL-
incorporated chitosan as a very promising material for application in food package.

Key words antibacterial activity; chitosan; food packaging; Piper betel Linn, samonella typhimurium.
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