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TOM TAT

Mang polylactic acid (PLA) va nisidugc tao thanh theo pkong phap pbi tron. Trongdo,
polylactic acid va nisiéu 1a nhing sin pHim c6 ngén goc tir vi sinh \at (tr chang Rhizopus
oryzaeVLSH 01 va cling L. lactis subsplactis PD15.1) Anh kinh hén vi dién tir quet (scanning
electron microscopy — SEM) choathnisin phan b khadong déu trén mang. Nisin & hop vao
trong mang PLAdat 1415 IU/cnd. B&n anh d6, tAc ding khang khéin cia mangda duoc
nghién @u trén moi tedng thach ban bng va mai teong LB dich thé. Két qua cho thy, mang
PLA-nisin ¢c6 tac dng uc ché sinh txong aia vi khian kiém dinh thibc nhém vi khdn Gram
(+), dac biét @i véi vi khuan gay knh trong thre phim gom Bacillus cereus, Listeria
monocytogenesa Staphylococcus aureu®ong thyi, mang PLA-nisin cé ki ning tiéu dét
hoan toarB. cereusy ndng do lay nhém bandau 1a 16 CFU/ml sau 16 @i nudi dy. Két qua
nghién ¢u nayda cho ty mang khang khin PLA-nisin c6 tm ning tng ding trong bao goi
va hio quan thyc pham.

Tur khéa mang khang khin, mang PLA-nisin, nisin, polylactic acid, vi lnugay nh trong
thyc pham.

1. MO PAU

Véan @ 6 nhém thyc phim, dic biét 1a nhEm vi sinh \at sau khi ch bién 1a mbt trong $
cac nguyén nhan chinh lién quan bénh thrc pkﬁm van man sic khoe @ng dong va la ganh
nang kinh € déi véi nganh céng nghp thrc prim. Bong géi 1a not trong cac khau dil cling
trugc khi thrc prim dwoc bao quan, phan phi va tiéu dung. Bi vy dong goi va 4t liéu dong
goi la khau c6 y ndh dac biet va la hrge ¢ tté kiém soat 6 nim vi sinh \at sau ck bién.
Viéc kiém soat 8 nhiém nay 1a ndt giai phap quan tmg lam gam thiéu cac tac i noi trén.
Ngoai ra, thrc phim duoc déng goi to nén an toandm, chit luong dugc dam bao va thdn loi
cho viéc cung ép va phan péi

“Péng gai tich ac, active packaging” laathg mag d6 co s twong tac gira thrc phim voi
vat lidu dong goi [1, 2].b6ng g6i khang khin la mbt dang déng géi tich ac [1, 2]. Viéc ar
dung poly-lactic acid (PLA), @t polymer sinh hc két hop voi nisin, mpt bacteriocin - cht diét
khuan ngwbn gic sinh ke 1am nhing Vat liéu co ban trong véc tao bao bi tiee phim 1a not
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hudng nghién ¢u mai [1 - 7]. Giai phap nay la @t sy lya chon dat hai nuc tiéu la 4o ra bao bi
thuc phim khong ch c6 kha ning khang khén ma con c6 kining tr phan fiy (phan hiy sinh
hoc). Boi I&, do PLA c6 kia ning phan hy trong tr nhién, khong gay 6 néin méi tnrong,

khdng phi thupc vao ting gia do qué trinh khaném cia diu mo. PLA ¢ tté thu nhin dugc tir

viéc Ién men acid lactic cac ngyunguyén ku c6 ngwn goc ty nhién nhr ngé, 18i ngd, § va tr

cac biomass néi chung. Trong Kid, nisin ndt bacteriocin Bn nhit, dugc sinh 6ng hop tir mot

vai ching thwc loai Lactococcus lacti§8, 9]. Nisin c6 kf nang tiéu dét cac vi khdn Gram
dwong, gay knh thyc ptim nhr Staphylococcus aureusacillus cereusvi khuan ky khi

Clostridium botulinumva dic biét ddi véi Listeria monocytogenesndt loai vi khuin noi bao
tdy tién, la tac nhan gay raébh listeriosis, Bnh nhém Listeria rat nguy hém di véi tré em,
nguoi cao twi, phu nir mang thai [7].

2. PHUONG PHAP NGHIEN CUU
2.1. Vatliéu

Nisin la gin prim thu nkn tir qua trinh 1én men @mg L. lactisPD15.1, Bing phrong phap
hip phi phan hap phy, haat tinh dat khaang 7200 IU/mg. PLA c6 ting lrong phan i khaang
100.000, thu ndn tir qua trinh polymer héa acid lactic doiclg Rhizopus oryza¥LSH 01 6ng
hop. PLA va nisin la & phim cia Phong Céng nghvat liéu sinh hoc, Vién Céng ngh sinh
hoc, Vién Khoa tloc va Cong ngé Viét Nam.

Vi khuan kiém dinh L. plantarumJCM 1149 Bacillus cereusATCC 147337 Listeria
monocytogeneATCC 35152 Staphylococcus aurelSTCC 13709 Salmonella typhimurium
ATCC 13311 Escherichia coliDSM4620(613) Escherichia collO157:H7 ATCC 4388&rong
tap hop gibng aia Phong Coéng nghvat lidu sinh fc.

2.2. Mang PLA-nisin

Mang PLA-nisindugc chuin bi theo quy trinh pbi tron PLA va nisin & dung dung moi
methylene chloride [4]. h hop dugc khifly déu cho ti khi PLA va nisin hoa tan hoan toan
trong ndt thiét bi chia thich kyp, @i nhiét d6 phong. Sawé, hbn hop duoc duy tri trongdiéu
kién ta hat dé methylene chloride bayoh hét. Mang film PLA-nisin 40 ra c6dd day 0,06+
0,01mm va Bngdo nisindat 1415 [U/cm.

2.3. X&cdinh hoat tinh khang khuén cia mang film PLA-nisin

Hoat tinh khang khén cia mang film PLA-nisinxac dinh theo plrong phap khéch tan
trong moi trdng thach cii tién [4, 5, 10]. Theald, cac clng kiém dinh bao §m B. cereus,
S. aureus,S. typhymuriumE. coli, E. coliO157:H7 dugc nudi dy trong mdi tuong LB,
L. plantarum1149trong MRSva L. monocytogenesong méi tredng BHI. CAc mnh cit tir
mang PLA-nisin catuong kinh 6 mmdugc dat 1én moi tieong thach ban bng ma trde d6 da
cay cac chiing vi khiin kiém dinh trén méi teong thich lyp néu trén. Cadia petri sau khi gi o
nhiét do 4 °C trong 4 g@i, dugc nudi dy tiép tuc 12 giv & 37 °C ddi véi B. cereusS. aureus,
S. typhimuriumE. coli, E. coliO157:H7,& 30 °C dbi véi L. plantarumva 24°C déi véi
L. monocytogenedaat tinh aia mang film PLA-nisirdugc xacdinh théng qua ¥c do duong
kinh vong vo khén hinh thanh quanh cacinh cit.
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Déi véi thi nghiém kiém tra khi ning khang khén trong mai teong dch the dugc tién
hanh theo plrong phapa trong dch aia Appendini va Hotchkissactién [10]. Miéng mang co
kich thréc mot mit 1 x 2 cmduoc dit vaodng nghém c6 chira 2 ml mdi teong LB dich the.
Saudo b sung 0,5 % ith gibng B. cereusdugc nudi dy 12 gid vao dng nghém dé dat sH
lwong vi khuin khaing 16 CFU/mI. Mau dwgc nudié 37 °C, lic 150 vong/phat véiy miu theo
thoi gian, i ciy gat tréndia thach LB dé xacdinh $ luong vi khiin c6 trong ich nudi dy. Tur
d6 danh giaduoc kha ning khang khén cia mang. Mu di ching dugc chuin b teong tr
nhueng khédng ¢6 mang PLA-nisin.

2.4. Phan B nisin trong mang film PLA-nisin

Mang PLA-nisinduoc cit thanh cac néng co kich téc 3 x 5 mm. Sad6 trai mang lén
lam kinh va chp anh kinh hén vi dién tr quét (scanning electron microscopy - SEMph
SEM aia mang PLA-nisintugc so sanh & anh SEM @a niu doi chitng 1a mang PLA khong
chira nisin.

3. KET QUA VA THAO LUAN

3.1. Sr phan bb cia nisin trong mang PLA-nisin

Két qua anh kinh hén vi dién tir quét & mat mang PLA (hinh 1a) vanh kinh hén vi dién
tr quét 1B mit mang PLA-nisin (hinh 1b)di do phéngdai 200 Bn cho thy ciu tric & mat
mang PLA-nisin 1a it mang leéi polymer khéngddng nhit. BE mit mang PLA-nisin xu xi,
trong khi & mat mang PLA 4i kha mrot ma. Ngoai raanh SEM @ia mang PLA-nisin con cho
thdy trén & mit mang cé nling hat sang phan dkhadong déu. Cac lat sang nay cé thla cac
phan t nisin da duoc gin 1én trén An PLA. Biéu d6 ching © trong du tric mang PLA-nisin
duoc tao thanh i quy trinh pli tron nisinduwoc phan b khadéng déu (hinh 1b).

IMS-MKL x200 SE(M)

Hinh 1.Anh kinh hén vi dién tir quét (SEM) éu trGc k& mit caa: a) mang PLA; b) mang PLA-nisin.

3.2. Haat tinh khang khuin ciia mang PLA-nisin

Xacdinh kha nang khang khén cia mang PLA-nisin gép pin dinh hréng ung ding mang
trong hio quin thec pHim mjt cach héu qua. Trong nghién ¢u nay, tén hanh kém tra hat
tinh khang khéin cia mang PLA-nisirddi véi 4 loai vi khuan Gram (+) va 3 lg vi khuan Gram
(-). Két qua dugc trinh bay trongdng 1 va hinh 2.
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Bang 1.Ph khang khén cia mang PLA-nisin.

Vi khuan kiém dinh DPuong kinh vong vo khin cia cac lai mang (mm)
Déi chitng (mang PLA)|  Thi nghim (mang PLA-nisin)

Lactobacillus plantaruniCM 1149 0 13
Staphylococcus auredst CC 13709 0 12

Listeria monocytogenesTCC 35152 0 13

Bacillus cereusATCC 147337 0 12

Salmonella typhymuriulATCC 13311 0

Escherichia colDSM4620(613) 0

Escherichia coli 0157:HATCC 43888 0 0

Hinh 2.Hoat tinh khang khén cia mangidi vaoi S. aureuga) val. monocytogene®).

Két qua bang 1 va hinh 2 cho fly mang PLA-nisin c6 kining khang di cac vi khin
Gram (+) nleng khong c6 ki ning khangdi vi khuin Gram (-). @ thé mang PLA-nisin khang
lai c&c vi khun: L. plantarum1149 Bacillus cereusATCC 147337 Listeria monocytogenes
ATCC 35152 Staphylococcus aureusTCC 13709 Duong kinh vong vo khin tao ra cé kich
thudc daodong trong khéang 12 - 13 mm. Kt qua nghién ¢u nayda ching minh tinh khang vi
khuin cia mang PLA-nisin la do hotinh dia nisin.

Cac Kt qua ¢ trén cho thy nisin trong u triic mang PLA-nisida duoc giai phong ra moi
truong thach ban dng khi tiép xdc trre tiép. Van dé dat ra 1, trong cAc méiwpng dch thé liéu
nisin coduoc giai phdng va hat tinh ra sao®é tra loi cAu ki nay thi nghém dugc tién hanhdé
nghién @u anh hrong dia mang PLA-nisintdi véi sinh tuong aia vi khiin B. cereustrong
moi tredong dch th theo nlr phrong phapduoc md & & trén. Két qua duogc trinh bay trong 4ng
2 va hinh 3.
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Bang 2 Anh hrong aia mang PLA-nisin 1én sinhténg Qia Vi khifin B. cereugrong moi
trudng dch thé ¢ 37°C.

Thoi gian S5 lwong vi khidn & mau Sb lwong vi khiin & mau
nudi ay (h) d6i ching (CFU/mI) thi nghBm (CFU/mI)
0 2x 106 2x 10
4 3,5x16 4,4 x 16
8 2,2 %10 3,8 x 16
12 8,2 x 18 2 x 10
16 1,5 x 1¢° 0
20 1,3 x 16" 0
24 2,4 x 16 0
36 8 x10° 0
48 1,9 x 1¢° 0

Log CFU/mI

O & & & o
T T T —9 A g T T A g T T ad

0 4 8 12 16 20 24 28 32 36 40 44 48 52

Thei gian nuéi ¢ ay (h)
—=— S6 lwong vi khuan dbi chirng —e— Sé lwong vi khuan thi nghiém
Hinh 3.Tacdong aia mang PLA-nisin Ién sinhuténg aia B. cereus.

Két qua nghién ¢u trong king 2 va hinh 3 cho fly, vsi sb lugng B. cereusbandau lay
nhiém 2 x 1¢, sau 16h nudidy & 37 °C, nisin trong mang PLA-nisida duoc giai phong vao
moi treong va tie hién hat tinh tiéu dét hoan toarB. cereus Trong khid miu déi ching
(khéng c6 mang PLA-nisinYduong B. cereus/an tiép tuc ting vadat 1,5x 10" CFU/m.

Két qua nghién &u o trén ding cho thy, B. cereugét nhay cam v6i nisin dugc giai phong
tir mang PLA-nisin. Trong nghiénra trong tr caa Tony Jin va éng sr [4] lai cho thiy, mang
PLA-nisin khéng c6 khnang ic ché hoan toams sinh tirong aia L. monocytogenessi mat do
khoang gin 10" CFU/mI khi nudi trong méi trong BHI dich th & 24°C.
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4. KET LUAN

Trong du trac mang PLA-nisindugc tao thanh & pherong phap #n trong methylene

chloride, & phan 16 caa nisin khaidong déu vaduoc giai phdng ra kbi ciu trac khi tép xuic i
mdi treong long va bandng. Mang PLA-nisin th hién haat tinh tc ché sinh tuong aia vi
khuan kiém dinh thibc nhém vi khdn Gram (+) dic biét ddi véi vi khuan gay ignh thrc phim
gom B. cereus, L. monocytogenes S. aureusVéi nong do nisin khang 1415 1U/cr, mang
PLA-nisin c6 ki ning tiéu dét hoan toanB. cereusd nong do lay nhEm ban dau la
10° CFU/m.

Léi cdm on. Cong trinhduoc thye hign voi sy hd tro kinh phi @iadé tai cip Sy Khoa fyc va Cong ngh
Ha Noi, Ma $: 01C-06/02-2012-2
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ABSTRACT

ANTIBACTERIAL EFFECT OF POLYLACTIC ACID - NISIN FIIM

Tran Thanh Thuy Hoa Thi Minh Tu, Pim Thi Thu Phuong, Nguyen Quoc Viet,
Bui Thi Thanh Mai, Tran Dinh Man, Le Thanh Binh

Institute of Biotechnology, VAST, 18 Hoang Quod,\Gau Giay, Hanoi

"Email: tranthuy782002@yahoo.com

Antibacterial films were prepared from polylacticich (PLA) and nisin by incorporation
method in solvent. The polylactic acid and nisie @roducts derived from microorganisms
(from R. oryzaeVLSH 01 andL. lactissubsp lactis PD14, respectively). The scanning electron
microscope image revealed that nisin particles warormly distributed in PLA matrix on the
surface. Nisin was incorporated into PLA films @fl% |U/cnt. In addition, the antibacterial
effect of PLA-nisin film was performed using sengiaa and liquid medium. The results showed
that PLA-nisin films were able to inhibit the grdwof tested bacteria belong to Gram positive
bacteria, especially the food-borne pathogenicdrecincludingB. cereusL. monocytogenes
andS. aureusAt the same time, the PLA-nisin films were aldecompletely againd®. cereus
after 16 h cultivation in LB medium with initial ooentration 1® CFU/mI. This study
demonstrates the potential application of antib&dtdilms in food packaging and food
preservation.

Keywords antibacterial films, PLA-nisin film, nisin, polgttic acid, food-borne pathogenic
bacteria.
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