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TOM TAT

Tinh diu nghe duoc biét 1a mdt chit cé khi nang ckéng oxy héa va cé tintidi khang vi
sinh \at tét, nhit la tc ché sinh tréng aia cac vi sinh & c6 khi ning gay bng qui. Tinh diu
nghé d& duoc ar dung tr lau trong y bc @ truyén cia cac méc chau Adé chira mbt sd bénh.
Chitosan la rét loai polymer carbohydratertnhién, cé th duoc tao ra king cach deacetyl hda
chitin, wi nhiéu tinh ring nhr trong thich sinh bc, phan By sinh ke, bam dinh mangibi
khang vi sinh gt va khéngdoc hai néndugc dung lam nguyéndu cho nliing nghién ¢u tng
dung trong aroc sinh ke va thre phim chrc ning. Chitosantuoc xir Ii thanh cac #t ¢ kich
thudc nano vatuoc sr dung nhr hé dan truyén thusc va chugn gen. NBm tao ra nt sain phm
tu nhiéndé bao quan qua tuoi sau thu hach, thay th cho cac lai héa clit van theong duoc
dung, hat tinh d6i khang vi khidn Gram am va Gramudng aia nanochitosan (NCS), NCS va
tinh dhu ngteé (TDN) va NCS tinh du nghé va hat nano lc (NB) da duoc xacdinh. Két qua
nhan duoc cho thy NCS, NCS-TDN va NCS-TDN-NB khéng fihg cé hat tinh¢c ch sinh
truong aia hai ching vi khuin Bacillus cereusva Listonella damselana con c6 ki ning dit
khuan. Viéc két hop NCS \6i TDN va NB lam ting dang K kha ning khang khéin cia hn hop.

Tir khoa Bacillus cereusListonella damselanano chitosan, nanad tinh diu ngte.

1. MO PAU

Trong céc lai polyme, chitosarugc nghién ¢u manh nhit boi tinh trong thich sinh b,
phan iy sinh ke, khéngdoc va & san xuit véi ngudn nguyén ku doi dao. Chitosartuoc dic
biét chi y Wi kha nang én dinh hat nano kim lai. Chitosan @ng cé nliing dic tinh sinh hc tha
vi khac nhr d6i khang vi sinh t, cam tng sr khang 8nh aia thrc vat, kich thich hac tc ché
céc lai té bao khac nhad nguoi. Vi vay, chitosandugc st dung ong rai trong nku inh wrc
nhue y hoc, thrc prim va céng nghhéa e, droc hoc, dinh drdng va ndng nglép. Kha ning
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d6i khang @a chitosanta dwoc ching minh & do cadic tinh cationic 6a n6é gay bng mangé
bao vi sinh 1t [1].

Hat nano chitosan c6 & tich tép xac vadién tich drong I6n hon chitosan théng thng
nén c6 htu qua khang khdn cao kn nhiéu lan so Wi chitosan. Chitosaniing dugc S dung két
hop Vi cac lai hat nano khaaié ting arong hait tinh sinh lc cia cké pham, d6 |a sr két hop
cacdic diém c6 bi cua cac thanh gin trong clé pham [2].

Tinh dhu ngre la sin prim dugc chiét xuat tir than & caa cay ngh vada dugc ching minh
c6 hat tinh déi khang vi sinh t, ching oxy héa, céng khdi u va héu qua kich thich 1én &
mién dich [3]. Tinh diu ngk¢ da duoc nghién ¢u sr dung dé bao quin qua troi sau thu hach va
da nhin dugc nhing két qua kha quan [4].

Tac ding diét khuin aia mi Ag da dugc chi y tr xa xra. Pugc biét, ion ac va cac hp
chit chira bac rit doc déi vai vi sinh vat. Hién nay, Agduoc sr dung dé kiém soéat sinh trong
cua vi khiin trong nhtu linh wre aia y lpe nhr nha khoagng théng téu va cac t bong. Viéc
két hop nano bc voi cacdai phan fr dung lam cht boc b3 mit c6 hiéu qua ddi khang vi sinh it
rat tot [5]. Mac du tinh du nghé c6 hat tinh d6i khang vi sinh gt t6t, nhrng viéc ar dung ¢
nong do cao \in c6 taadong khong ét doi vai vat cha boi tinh dau ¢ tinh néng, gay kich thich
da. Nlim khai thac nting tinh clit sinh ke c6 bi caa chitosan va tinhad nglé, dac biét cai
thién haat tinh déi khang vi sinh ¥t ciing nhr han ch tac ding khéng mong min cia tinh diu
nghe, tinh diu ngré da duoc lién Kt véi nanochitosan dng phrong phap phan tan pha va bay
hoi dung méi. Ngoai ra, NCS-TDNiag duoc két hop voi nano hac vadanh gia tac ehg khang
khuin caa hop chit nay.

2. VAT LI EU VA PHUONG PHAP
2.1. Vat ligu

Hai ching vi khiin Gram (-)Listonella damselava Gram (+Bacillus cereusir bd sru tap
gidng vi sinh \it cia Phong Céng nghsinh hyc, Vién Héa sinh Win. Sr dung méi trong MPA
va MPBdé nudi dy vi khuan.

Céc lai nanochitosan (NCS), nanad(NB), NCS bc tinh diu ngté duoc cung ép boi
Phong Cong nghcac clit cé hat tinh sinh e, Vién Hoa tc. Ti 1é nano lac va NCS-TDN la
1:100. Tinh du ngte¢ (TDN) nhin dugc bing phrong phéap &t 16i cubn hoi nudc tai Phong
Coéng ngk sinh hoc, Vién Héa sinh Hin.

2.2. Phrong phap
2.2.1. Chdn b nanochitosan va nanochitosan-tinfudnghe

Nanochitosarduoc chuin bi bing phrong phéap lién & ion gira dung dch chitosan (CS)
va dung dch Tripolyphosphate (TPP). Big gon: chuin bi dung dch 0,5 % chitosan trong 1 %
acetic acid va 0,5 % dungath TPP. B sung & tr TPP vao CSwbi diéu kién khidy lién tc
1500 v/ph trong 1 ¢i¢ 40°C. Bb sung tr tir lugng tinh diu cin thiét vao dung ith va tép tuc
khudy trong 15 phut. Sado tiép tuc khifly va gia nhit tir tir Ién 60 — 70C nham bay hvi dung
mdi ethanol hoan toan trong 2 h. Cat hano 40 thanhduoc chup anh bing FESEM vaio dién
tich k& mit bang Zetasizer 6.2 (¢ Khoa hc vat liéu, VAST).
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2.2.2. Xaetinh rong dg irc ch¥ toi thiéu

Nong do tc ché téi thiéu (MICs) aia NCS, NCS-TDN va NCS-TDN-NBugc xacdinh
bang phrong phap xend6 duc cia dch nudi dy. B4 sung vadng dau tién co cira 200 pl moi
trudong MPB 200 pl NCS hw NCS i TDN va NB. Sau khi #n déu, 200 pl Bn hop duoc
chuyén sangdng thr 2 da cé 200 pl mai trong long, ton déu. Tiép tuc chuyén 200 pl Bn hop
trr ong thr 2 sangdng thr 3...Nhr vay, moi dng € ¢6 Mt nira g do cua dng trde d6. Sau
khi pha loang, caéng duogc bd sung vi khan dén nong do cwi cuing 16 CFU/mI. Sau khi n
déu, cacéng duoc nudis 37 °C, 24 gbv. Bdi ching ch c6 moi tedng nudi dy va vi sinh Wt.
MIC duoc doc sau 24 gi nudi dy tuong duong Wi ndng do trongdng khéng nhin thy sr phéat
trién oia vi khuin. Nong do thip nhit cia NCS, NCS-TDN va NCS-TDN-NBc ché sinh
truong aia vi khuin dugc tinh 1a MIC.

2.2.3. Xaetinh rong dg diét khuin i thiéu (MBC)

MBC dugc xacdinh bing cch gy trai 100 pl dch nudi @y tir cacong thi nghém MIC ma
khéng nhin thy sy phat trén cia vi khuin 18n mai teong MPA (1 % peptone, 0,05 % yeast
extract, 0,05 % NaCl, 1,6 % agar) naadiéu kién thich lyp. MBC la rong do & 6ng khong co
sinh tirong aia vi khuin (khéng co khén lac trén mai teong dic). Cac thi ngléim duoc nhic
lai 3 lan cho ndi chiing vi khian.

3. KET QUA VA THAO LUAN
3.1. Tinh cHit caa nanochitosan va nanochitosan-tinh &u nghé

Nanochitosan va nanochitosan-tirtuaghé duoc chuin bi nhe md #, dung dch thuduoc
c6 mau ting dra, khong xat hién hién tuong phan ép, trong déi bén dudi diéu kién thuong.
Ca hai lai hat nanoduoc chup FESEM (hinh 1) vatién tich & mat dugc do bing may
Zetasizer. Kt qua cho thly NCS va NCS-TDN c6 zeta potentiabhg dwong nhau (39,& 5,7
va 40,5+ 4,61 mV, trong ung), trong khid6 NCS-TDN-NB c0 zeta potential athon khéng
dang K (34,7+ 6,47 mV). Tk Zeta la not dic trung e dién aia cac lht keo to ar bén viing
cua cac k keo, clong lai su keo 1, thé zeta cangdn thi k¢ keo cang én, cang khé & tua. Cac
loai hat nano chitosan thdugc déu mangdién tich drong, va khadn & 34), vi iy cac ht
nanochitosandn virng trong dung ith va khéngdo tia sau thi gian hio quan [6].

IMS-MKL x30.0k SE(M) 1.00um [ IMS-NKL x100k SE(V)

Hinh 1.Anh FESEM éa céc ht nanochitosan (A) va nanochitosan —tirlu dglé (B).
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3.2. Xéacdinh hoat tinh déi khang

Hai ching vi khuin nghién é¢u duoc haat héa quadém, sauid, b5 sung vao méi trong
MPB da c6 §n NCS, NCS-TDN, NB, NCS-TDN-NBdén mdng do cwi cung khang
10°CFU/mI. Bang 1 so sanh hdtinh khang khin cia nanochitosan va nanacang tr do va
dang lién Kt véi tinh dau ngtg.

Bang 1.MICs va MBCs @a NCS, NCS-TDN, NB, NCS-TDN-NB&i véi L.damselava
B.cereus(ug/ml).

Vi khuin NCS NCS-TDN | NCS-TDN NB’ NCS-TDN-NB
MIC | MBC | MIC | MBC |MIC |MBC |MIC | MBC |MIC | MBC

L.damsela| 125 | 250 | 125| 250/ 63| 125 1 15 20 40

B.cereus 125 250 125 250 63 125 8 1@ 20 4(

Chu thich NCS-TDN': TDN duoc boc trong at NCS; NCS-TDN: TDN duoc b sung tuc tiép vao NCS
truée khi lam thi nghim; *: nong dé nano lac duoc tinh king ppm.

Hinh 2.Hoat tinh khand_.damsellacia cré phim NCS-TDN-NB.

1. ChingL. damselladéi ching
2. ChingL. damsellasau khi nudi &y trong moi trrong €6 NCS-TDN-NB 2Qug/ml
3. Chung L. damselli sau khinudi cay trong mdi tuong c6 NC-TDN-NB 40 pug/ml.

Bang 1 cho thy céac cling vi khuin bi wc ché sinh trong hoan toars ndng do 0,025 %
cac chit nghién &u bd sung vao méi trong nudi dy. Nong do cac clit bd sung vao méi trong
giam xuéng ¥ , sinh wong dia hai cling Listonella damselaa Bacillus cereusiing hi uc ché
t6i hon 99 % so ¥i dbi chng (hinh 1). Bng 1 va hinh 1ing cho thy, TDN b sung ttc tiép
vao mdi trong nudi dy ciing Wi NCS ¢6 hat tinh khang khén manh ton so wi TDN dugc
boc trong fat NCS; & ndng d6 125pg/ml, sinh trréng aia éi hai ching vi khuin nghién é¢u da
bi ¢ ché hoan toanbiéu nay co th giai thich do @ ché haat dong aia tinh diu thyc vat néi
chung va TDN ndi riéng trér bao vi sinh it [6]. Vi vay, khi TDN dugc boc trong NCS, kh
nang tiép xtc @a tinh diu v6i mang € bao vi khdn bi han cké, din dén lam gim haat tinh
khang khién caa tinh diu. Nhrng c6 ti¢ day ding la it loi thé bsi TDN s8 duoc giai phong ra
tir tr [7,8], han cké nhitng yéu diém cia n6 nlr ngim vao trong niing loai qua viing @n nhigt
d6i nhu vai, nhan; gay kich thichivaua...,va c6 th kéo dai tac dng hio quan.
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NB c6 hat tinh khang khin 5t hon NCS va TDN.O nong do 15 ppm, NBic ché hoan
toan sinh trong aia ching L. damsellava ching B. cereusman cam hon, hi tiéu dét & ndng do
NB bd sung vao méi trong 1a 10 ppm.

Khi gan nano hc vao it NCS-TDN, hat tinh khang khin cia hyp chit ting manh. Ch
v6i 20 pg/ml, sinh trrong aia hai cling vi khuin nghién ¢u da khong phat Bnh duoc trong moi
truong long king mit thuong (king 1, hinh 2)bay ding la It qua dé hiéu boi bac dugc biét 1a
mot chat khang khdn manh. Cac ht nano lac lién Kt voi peptidoglicans thanh & bao vi
khuin, gayuc ché kha nang vin chuyén oxy vao bén trongttbao, dn dén lam té Iét vi khuan.
Saudé, cac fat nano hc $ tham nlap vao bén trongétbao, trong tac Wi cac enzym tham gia
vao qué trinh hd4p, vaac ché qua trinh ho fip aia vi khiin [5, 10]. Két qua trén king 1 ding
cho thiy dugc MICs a@ia NCS, NCS-TDN cho @ 2 ching Listonella damselasa Bacillus
cereusa 250ug/ml, caia NCS-TDN [& 125ug/ml, va dia NCS-TDN-NB [& 4Qug/ml.

C6 khéa nhiu nghién @u vé hoat tinh khang vi khén cia TDN tr cac vang khac nhau, €h
yéu la tr cAc mréc chau A nir An Do, Trung Quc, Myanma, Thai Lan, \ét Nam. Hat tinh
nay phi thusc vao thanh pin héa e cia TDN nhin dugc bing cac phong phap khac nhau

hqéc tr cac loai ngh khac nhau [11, 12, 13, 14, 15].i1°<lchiu trach nhdm chjnh trong hat tinh
do6i khang vi sinh 1t dugc cho la ar-turmeron, mimg nhéu nghién ¢u cho thy haoat tinh nay la

két qua tacdong hiép dong aia cac thanh gim trong tinh du [2, 9, 12]. Tinh du ngte trong
nghién &u nay c6 thanh pim ar-turmeron clm i hon 30 %, ngoai ra con c6 ansd
monoterpenes, sesquiterpenes khac [4hd\io wc ché t6i thiéu aia TDN Ién vi khidn khong
chi phy thupc vao thanh pin tinh diu, ma con ph thusc vao Bn chit cia cac ching vi khiin
nghién ¢u. Néu chi sir dung TDN, rong do tc ché i thiéu choB. cereuda 1 mg/ml va cho
L. damselda 3 mg/ml [15]. C6 ththay khi TDN két hop v6i NCS, hai cht nay c6 ki ning 1o
trg cho nhau, laming hat tinh dét khuan cia hat (bang 1, hinh 1).

TDN |& bt chit rat man cam, c6 tit i@ dang b phan tiy dudi tAcdong aia oxy, &nh sang
va nhgt d6 trung binh. Ngoai ra, ching khéng tan trongavasé nong do cao gay kich thich vi
vy can phii c6 mit cong thirc thich lyp cho TDNdé khong niiing hio vé céc lop chit chic
nang sinh ke ma con gim hiéu wng kich thich ¢a né. Gin day, ndt sd nghién &u vé haat tinh
sinh hyc aia hat NCS-tinh du dugc cong 1d. Chen va cs. (2009)rsiung phin tng Schiff base
dé gan hai thanh pin aia tinh diu Carvacrol va Eugenol vaathnanochitosan. Th nghiém
khang khén duoc tién hanh wi hai ching vi khuin E. coliva S. aureus/a tHiy rang, hat tinh
khang khédn aia cac ht NCS ghép i thanh pln dia tinh diu bing, haic tt hon hat NCS
khéng h thay doi [3]. Hat nanochitosan mang carvacrol cahtinh khangdi Staphylococcus
aureus Bacillus cereus/a Escherichia colivéi MIC & 0,257 mg/mL [16]. Tinh &l cia Lippia
sidoidesduoc boc trong Bn hop hat nano angico/chitosan va latrcéng @ hia hen dé kiém
soat ét xuat huyét [17]. Mac du trong nghiénia nay, tinh du nghé duoc sr dung 1a ding tho,
nhung hat tinh khang khin cia NCS-TDNd6i véi dai dién vi khudn gram(-) va Gram (+)
trong duong so Wi két qua cia Keawchaoo#& Yoksan.

Hoat tinh d6i khang vi khin E.coli va Staphylococcus aureusia nano be duge Kim va
cs (2007) congdvsi MIC 1a > 3,3 nM choE.coli va> 33 nM choStaphylococcus aureli$8].

Hiéu qua khang khén cia chitosaniugc béo céo do at do cdc nhém amino dagac lam cho
polymer cddi¢n tich drong va ko thanh cac pic hop polyelectrolyte ¥i peptidoglycans wa
thanh € bao vi khin. Sr trong tac nay phadmg mang & bao va én dén wc ché sinh tuong
cua vi khuéin [19].
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Két qua nhan dugc cho thy NCS, TDN va NB cung & hop lam ting kha ning khang

khuan 1&n nhéu lan, mng dé 40 pg/ml hop chit nayda ke ché hoan toan sinh wong aia hai
chang vi khian nghién @u.

4. KET LUAN

Tinh min cam aia hai cling vi khuin Gram (-)L. damsellava Gram (+)B. cereudéi cac

loai ché pram NCS, NCS-TDN, va NCS-TDN-NBrong duong nhau, ching B. cereusnan cim
v6i NB hon so i ching L. damsellaMICs cho cac aing vi khiin nghién é¢u la 125pg/ml
(NCS-TDN), va 2Qug/ml (NCS-TDN-NB); MBC @a NCS-TDN cho &2 ching vi khiin Gram
(-) va Gram (+) nghiénw la 250pg/ml va MBC @ia NCS-TDN-NB la 4Qug/ml. Tac ding
diét khuan cia NCS-TDN va NCS-TDN-NB cho 4y tiém ning ung ding aia chung trong y
hoc va ndng nglép nhr cac clat khi tring hdic bao vé thuc phim.
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Turmeric oil has been known as possessing anaoxidnd antimicroorganism activities,
especially growth inhibition of fresh fruit spoitinmicroorganisms. Turmeric oil was used in
traditional medicine for decades in Asian countfiasdisease treatment. Chitosan is a natural
carbohydrate polymer, can be produced by deacewlaif chitin, with various features as
biological compatible, biological degradation, agim membrane, antimicroorganism and
harmless, so is used for application investigationbiopharmacology and function food.
Chitosan were processed into nanoparticles anded as a vehicle for drug delivery and gene
transformation. For making natural product in pas#rst fruit preservation as an alternative for
commonly used chemicals, antibacterial activityrinochitosan (NCS), NCS with turmeric oll
(TDN) and mixture of NCS, TDN and siver nanopagiciwas determined. Recieved results
showed that NCS, NCS-TDN and NCS-TDN-NB have nolty ggrowth inhibition activity
againstBacillus cereusandListonella damselabut also bactericidal activity. Combination of
NCS, TDN and NB significantly enhances their artibdal activity.

Keywords: Bacillus cereusistonella damselanano chitosan, nanosilver, turmeric oil.
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