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TOM TAT

Tinh déu nghé dugc biét 1a mt chét co kha nang chéng oxy héa va c6 tinh dbi khéng vi
sinh vat 1, nbét 14 irc ché sinh truémg cia cac vi sinh vt c6 kha nang gdy hong qua. Tmh dau
nghé da duge sir dung tlr 14u trong y hoc ¢ truyén cia cic nude chau A dé chira mét s bénh.
Chitosan 1a mdt loai polymer carbohydrate ty nhién, c6 thé dugc tao ra bing cich deacetyl hoa
chitin, véi nhiéu tinh ning nhu twong thich sinh hoc, phan hily sinh hoc, bim dinh mang, déi
khang vi sinh vit va khong déc hai nén dugc ding 1am aguyén liéu cho nhimg nghién ciru img
dung trong dugc sinh hoc va thuc pham chirc péng. Chitosan dugc xir li thanh céc hat ¢é kich
thudc nano va duge sir dung nhu hé din truyén thube va chuyén gen. Nham tao ra mot san phém
ty nhién dé bao qudn qua fuoi sau thu hoach, thay thé cho cic loai héa chat vin thurong duge
dung, hoat tinh d6i khang vi khuan Gram 4m va Gram duong cua nanochitosan (NCS), NCS va
tinh dau nghé (TDN) va NCS tinh dau nghé va hat nano bac (NB) da dugc xic dinh. Két qua
nhin dugc cho thiy NCS, NCS-TDN va NCS-TDN-NB khéng nhirag c6 hoat tinh i ché sinh
truéng cia hai ching vi khuén Bacillus cereus, va Li: lla d la ma con co kha nang diét
khuén. Viéc két hgp NCS véi TDN va NB lam tang déng ké kha nang khang kbudn cua hén hop.

Tir khéa: Bacillus cereus, Listonella damsela, nano chitosan, nano bac, tinh dau nghé.

1. MO PAU

Trong céc loai polyme, chitosan dugc nghién ciu manh nhét bai tinh twong thich sinh hoc,
phan huy sinh hoc, khéng déc va d& san xut véi ngudn nguyen ligu dbi dao. Chitosan dugc dic
biét chd y boi kha ndng 6n dinh hat nano kim Joai. Chitosan ciing ¢ nhimg dc tinh sinh hoc thu
vi khac nhu dbi khéang vi sinh vat, cim img sy khang bénh cua thuc vat, kich thich hodc trc ché
cac loai té bao khac nhau & nguoi. Vi vdy, chitosan dugc sir dung rng rai trong nhiéu linh vue
nhu y hoc, thuc phz‘im va cong ngh¢ héa hoe, dugc hoc, dinh dudng va néng nghi¢p. Kha ning
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d6i khéng cua chitosan di dugc chimg minh 12 do cac ddc tinh cationic cia n6 giy hong mang 1
bao vi sinh vit [1].

Hat nano chitosan cé dién tich n'ép )gl’xc va dién tich duong lén hon chitosan thong thub-ng
nén cé higu qua khang khuan cao hon nhiéu Ian so véi chitosan. Chilosa{l cling dugc sir dupg két
hop véi cac loai hat nano khac dé ting cudng hoat tinh sinh hoc cia ché phim, d6 12 sy két hop
cac dic diém co lgi cua cc thanh phan trong che pham [2].

Tinh ddu ngh¢ 14 sin phim dugc chiét xudt tir than ré cua cay ngh¢ va di doc chimg minh
¢6 hoat tinh déi khang vi sinh vét, chéng oxy héa, chong khoi u va hiéu qua kich thich Ién h¢
mién dich [3). Tinh dau nghé di dugc nghién ciru sir dung dé bao quan qua tuoi sau thy hoach vi
di nhan dugc nhimg két qua kha quan [4].

Tac dung diét khuén cua mudi Ag da dugc chu y tr xa xua. Pugc biét,_ ion bac va cac hop
chét chira bac rét doc dbi véi vi sinh vat. Hién nay, Ag duqc sir dung d€ kiém $0ét sinh tnrong
ctia vi khun trong nhiéu linh vicc cia y hoc nhu nha khoa, dng théng tiéu va cac vét bong. Vige
két hgp nano bac véi cac dai phan tir ding lam chét boc bé mit ¢6 hiéu qua déi khang vi sinh vat
cht 16t [5). Mic di tinh déu nghé c6 hoal tinh déi khéng vi sinh vat tot, nhung viéc st dung o
ndng d cao van cé tac dong khong 161 déi véi vat chi bai tinh ddu ¢6 tinh nong, gly kich thich
da. Nhim khai théc nhimg tink chat sinh hoc c6 lgi ciia chitosan va tinh dau nghé, diic bigt cii
thién hoat tinh déi khéng vi sinh vt ciing nhur han ché tac dung khéng mong mudn ca tinh diu
nghé, tinh dau nghé da duoc lién két véi nanochitosan bang phuong phap phan tin pha va bay
hoi dung méi. Ngoai ra, NCS-TDN ciing dugc két hop véi nano bac va danh gi4 tac dung khéng
khuén cia hop chit nay.

2. VAT LIEU VA PHUONG PHAP
2.1. Vit ligu

. Hai chung vi khuan Gram (-) Listonella damsela, vi Gram (+) Bacillus cereus tir b suu 1ap
giong vi sinh vit cPa Phong Céng nghé sinh hoc, Vién Héa sinh bién. Str dung méi truomg MPA
va MPB dé nubi cay vi khuin.

Céc logi nanochitosan (NCS), nano bac (NB), NCS boc tinh diu nghé dugc cung cfxp bai
Phong Céng rnghé céc chat ¢ hoat tinh sinh hoc, Vién Héa hoc. Ti 1§ nano bac va NCS-TDN la
1:100. Tinh dau ngh¢ (TDN) nhin dugc bing phuong phap cét 16i cudn hai nudc tai Phong
Céng nghé sinh hoc, Vién Hoa sinh bién.

2.2. Phwong phap
2.2.1. Chuén bi nanochitosan va nanochitosan-tinh ddy nghé

_ Nanochitosan dugc chudn bi bing phuong phap lién két ion giita dung dich chitosan (CS)
vi d_ung {dgch‘ Tripolyphosphate (TPP). Ngan gon: chuén bi dung dich 0,5 % chitosan trong | %
acetic acid va 0,5 % dung dich TPP. B6 sung tir tir TPP vao CS ciu(yi didu kién khuéy lién tyc
1509 v/ph trong | gi&r & 40 °C. B$ sung tY tir luong tinh dau cin thiét vio dung dich va tip tuc
khudy trong 15 phiit. Sau d6 tiép tuc khudy va gia nhigt tir ir [én 60 — 70 °C nhim bay hoi dung
moi ethanol hoan toan trong 2 h. Cic hat nano 120 thanh dugc chup dnh bing FESEM v do di¢n
tich be mat bang Zetasizer 6.2 (vién Khoa hoc vt liéu, VAST), )

180



Dénh gid hoat tinh déi khéng vi khun cua phire hé nanochitosan - tinh déu nghé va nano bac

2.2.2. Xdc djnh néng d¢ irc ché 16i thiéu

. Nong dd trc ché téi thidu (MICs) cua NCS NCS-TDN va NCS-TDN-NB duoc xic djnh
bang phuong phap xem dd duc cua dich nudi ciy. Bd sung vao & Sng déu tién c6 chira 200 pl méi
trvong MPB 200 ul NCS hosic NCS vdi TDN va NB. Sau k}u trén déu, 200 pul hén ho‘p duge
chuyén sang Ong thir 2 da ¢6 200 ul moi rru(’mg 10ng, trén déu. T p tuc chuyen 200 pJ bdn hop
tir 8ng thir 2 sang ong thir 3...Nhu vay, moi ong s& c6 mot nira nong do cia 6ng trudce d6. Sau
khi pha loang, céc ong duogc bd sung vi khudn dén nbng d6 cudi clng 10° CFU/m.l Sau khi trén
déu, cic ong dugc nud & 37 "C 24 gioy. i chimg chi c6 méi truémg nusi cdy va vi sinh vat.
MIC dugc doc sau 24 gid nudi cé tuong duong voi ndng d¢ trong éng khdng nhin thiy su phat
trién cia vi khuén, Nong b thap nhét cia NCS, NCS-TDN va NCS-TDN-NB (rc ché sinh
truémg ctia vi khuan dugc tinh ta MIC.

2.2.3. Xdc dinh nong a6 diét khudn t6i thiéu (MBC)

MBC dugc xac dinh hang cach cay trai 100 pi dich nuéi cdy nir cac Sng thi nghiém MIC ma
khong nhin lhéy sy phat trién cia vi khuén lén méj truéng MPA (1 % peptone, 0,05 % yeast
extract, 0,05 % NaCl, 1,6 % agar), nuéi & diéu kién thich hgp. MBC 14 néng dé & éng khéng c6

sinh truong cua vi khuan (khdng c6 khuin lac trén méi trudmg dic). Céc thi nghiém dugc ohic
1ai 3 1an cho méi ching vi khuén.

3. KET QUA VA THAO LUAN

3.1. Tinh chit ciia hi va hi tinh diu ngh@

N: hitosan va h tinh dau nghé dugc chudn bj nhu mé t, dung dich thu duge
€6 mau [rang sira, khong xudt hién hién tuemg phan Iop, twong déi bén dudi diéu kién thudmg.
Ci hai loai hat nano dugc chyp FESEM (hinh 1) va dién tich bé mat dugc do béng may
Zetasizer. Két qua cho thiy NCS va NCS-TDN ¢ zeta poteatial tuong duong ohau (39,0 + 5,7
va 40,5 £ 4,61 mV, tuong u'ng), trong khi d6 NCS- TDN NB c6 zeta potential nhé hon kbéng
dang ké (34,7 + 6,47 mV). Thé Zeta la mét dic trung vé dién cia cic hat keo tao sy bén vimg
cua cac hé keo, chong lai sy keo w, thé zeta cang lom thi h¢ keo cang beén, cang khé két tia. Cac
loai hat nano chitosan thu dugc déu mang dién tich duong, va kha Ién (> 34), vi vay cac hat
nanochitosan bén vimg trong dung dich va khéng tao tia sau thai gian bao quan [6].

Hinh 1. Anh FESEM cta céc hat h (A) va hi ~tinh dau nghé (B).
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3.2, Xic dinh hoat tinh 46i khing

Hai chung vi khudn nghién ciru duge hoat hoa qua dém,xsau 46, bd sung vao mai trudmg
MPB di c6 sin NCS, NCS-TDN, NB, NCS-TDN-NB dén nong d§ cudi cing khoing
10°CFU/ml. Bang 1 so sénh boat tinh kbang khuén cua nanochitosan va nano bac dang tu do va
dang lién két véi tinh dau nghé.

Bang 1. MICs va MBCs cia NCS, NCS-TDN, NB, NCS-TDN-NB d6i v6i L.damsela va
B.cereus (ug/ml).

Vi kbuén 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 | 10 15 20 40
B.cereus 125 250 125 250 63 125 8 10 20 40

Chii thich. NCS-TDN': TDN duoe boc trong hat NCS; NCS-TDN” TDN duge b sung try tip vio NCS
truée khi 1am thi nghigm; *: n8ng d6 nano bac duge tinh bing ppm.

Hinh 2. Hoat tinh khang L.damsella ciia ché phim NCS-TDN-NB.

I. Ching L. damsella d6i chimg
2. Ching L. damsella sau khi nu6i céy trong méi tnromg ¢6 NCS-TDN-NB 20 pg/ml
3. Ching L damsella sau khi nuéi cdy trong mdi trudng c6 NCS-TDN-NB 40 pg/ml.

Bang I cho thiy cdc ching vi khuan by irc ché sinb truéng hoan toan & ndng do 0,025 %
cée chat nghién ciru bb sung vao méi treomg nudi cly. Ndng do cac chit bd sung vao méi truémg
gidm xuong %2 , sinh truéng cia hai ching Listonella damsela va Bacillus cereus cing by {rc che
l(’{l hml 499 % 50 véi dd: chimg (hiah 1). Bang 1 va hinh 1 ciing cho thdy, TDN bb sung llruc tiép
vao mdi truong nudi cay clng vé1 NCS ¢6 hoat tinh khéng khuin manh hon so véi TDN duge
bfgc' trong hat NCS; ¢ uélng dg 125 uﬁ/ml, sinh truémg cua ca hai ching vi khudn nghién ciru da
bi wc ché hodn toan. Biéu nay c6 the gidi thich do co ché hoat ddng cia tinh dau thyc vat ndi
cljung va TI?N |:16i l_-iéng P’én 1€ bio vi sinh vét (6]. Vi vdy, khi TDN duge boc trong NCS, kha
nang tip xic ciia tinh dau véi mang (€ bao vi khuin bj han ché, din dén lam giam hoat tinh
khavg khuan cua n;nh dau. Nhung c6 thé day cling 1a mdt lgi thé boi TDN sé duge giai ph'éng ra
tur tir (7,8], ban ché nhimg yéu diém clia né nhv ngém vio trong nhimng loai qua viing c4n nhiét
d6i nhur vii, nhan; gay kich thich v qua...,va co the kéo dai tac dung bao quan )
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NB c6 hoat tinh khang khuén 16t hon NCS va TDN. § nong d6 15 ppm, NB wrc ché hoan
toan sinh frudng cua ching L. damsella, va ching B. cereus min cam hom, bj tiéu dist & néng do
NB bd sung vao mdi truong 12 10 ppm.

Khi gin nano bac vao hat NCS-TDN, hoat tinh khang khuén cua hop chat ting manh. Chi
v&i 20 pg/ml, sinh truéng cua hai ching vi khudn nghién cira da khong phat hién dugc trong moi
truomg long bang mat thuong (bang 1, hinh 2). Pay cung 1a két qua dé hidu boi bac duac biét la
mot chit khang khudn manh. Céc hat nano bac lién két véi peptidoglican ¢ thanh té bao vi
khuan, giy tc ché kha nang van chuyén oxy vao béa trong 1€ bao, din dén 1am & ligt vi khuén,
Sau d6, cac hat nano bac sé& lham nhép vao bén trong té bio, tuong tac vm cac enzym tham gia
vao qué trinh ho hap, va trc ché qué trinh hé hap cuia vi khuan [S, 10]. Két qua trén bang 1 cling
cho thdy duge MICs cia NCS, NCS-TDN' cho ca 2 chung Listonella damsela va Bacillus
cereus Ya 250 pg/ml, cia NCS- TDN2 14 125 pg/ml, va ciua NCS-TDN-NB la 40 pg/ml.

C6 khé nhiéu nghién ciru v& hoat tinh khdng vi khuén ctia TDN tir cac viing khéc nhau, chi
yéu la tir cdc nude chau A nhu An Pg, Trung Quoc Myanma, Thai Lan, Vi¢t Nam. Hoat tinh
nay phy thudc vao thanh phan héa hoc cia TDN nhan duoc béng cac phuong phap khac nhau

hoiic tir cdc lodi nghé khac nhau [11, 12, 13, 14, 15]. Chét chyu trach nhi¢m chinh trong hoat tinh
d6i khang vi sinh vat dugc cho I3 ar-turmeron, nhung nhiéu nghién ciru cho thay hoat tinh nay la

két qué téc dong hiép dong ciia cic thanh phin trong tinh diu [2,9, 12]. Tinh ddu nghé trong
nghién ciru nay c¢6 thanh phin ar-turmeron chiém téi houn 30 %, ngoai ra con ¢c6 mdt so
monoterpenes, sesqunerpenes khac [4] Nong 49 trc ché t6i thiéu cia TDN 1én vi khuin khéng
chi phy thugc vao thanh phan tinh dau ma con phy thude vao ban chit cua cac chung vi khuan
nghién ciru. Néu chi st dung TDN, uong d¢ uc ché tdi thiéu cho B. cereus 13 | mg/ml va cho
L. damsela 12 3 mg/ml [15]. C6 thé thiy khi TDN két hop véi NCS, hai chét nay c6 kha ning hd
trg cho nhau, lam ting hoat tinh diét khuén cua hat (bang 1, hinh 1).

TDN 13 mot chét rat mn cam, c6 thé d& dang bj phan hiy dudi tdc dong cia oxy, anh sang
va nhiét d§ trung binh. Ngoai ra, ching khéng tan trong nudc va & nong 46 cao gdy kich thich vi
vay can phai c6 mdt cong thire thich hop cho TDN dé khong nhimg béo vé cac hop. chit chirc
ning sinh hoc ma con giam hiéu img kich thich cia né. Gin ddy, mét 56 nghién ciru vé hoat tinh
sinh hoc cta hat NCS-tinh du dugce cong bé. Chen va cs. (2009) sir dung phan (mg Schiff base
dé gén hai thanh phan cua tinh dau Carvacrol v Eugenol vio hat nanochitosan. Thir nghiém
khang khuan dugc tién hanh véi hai chung vi khuan E. coli va . aureus va Ihay ring, hoat tinh
khéng khuén cua cac hat NCS ghép véi thanh phan cua tinh dau béng, hojc t6t hon hat NCS
khéng bj thay ddi [3]. Hat nanochitosan mang carvacrol ¢6 hoat tinh khéng lai Staphylococcus
aureus, Bacillus cereus va Escherichia coli véi MIC 1a 0,257 mg/mL [16]. Tinh dau cva Lippia
sidoides dugc boc trong hén hop hat nano anglco/chnosan va 1a mét cong cu bira hen dé kiém
soat sét xut huyét [17]. Mac di trong nghién ciru ndy, tinh diu nghé dugc sir dung la dang ths,
nhung hoat tinh khéng khuin cia NCS-TDN d8i véi dai dign vi khudn gram(-) va Gram (+)
tuong duong so véi két qua ctia Keawchaoon & Yoksan.

Hoat tinh déi khang vi khuén E.coli v& Staphylococcus aureus cia nano bac dugc Kim va
¢s (2007) cdng bé véi MIC I3 > 3,3 nM cho E.coli vi > 33 nM cho Staphylococcus aureus [18).
Hiéu qué khang khuan cta chitosan dugc bao cao do méit dd cac nhém amino day dic 1am cho
polymer c6 dién tich duong va tzo thanh cic phirc hop polyelectrolyte véi peptidoglycans cia
thanh té bio vi khuan. Sy twong tic nay pha hong mang té bio va din dén tc ché sinh truomg

ctia vi khuan [19).
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Két qua nhan dugc cho Lhéy NCS, TDN va NB ciing két hop lam ting kha nang khéng

khuén 1&n nhiéu lin, nong dé 40 pg/ml hop chét nay da trc ché hoan toan sinh trudng cia hai
chiing vi khudn nghién ciru.

4. KET LUAN

Tinh mdn cam cua hai chang vi khudn Gram (-) L. damsella va Gram (+)'B. cereus (i céc

loai ché phdm NCS, NCS-TDN, va NCS-TDN-NB tuong duong nhau, chung B. cereus man cam
v6i NB hom so vdi ching L. damsella. MICs cho cac chiing vi khuédn nghién ctru la 125 pg/mi
(NCS-TDN), va 20 pg/ml (NCS-TDN-NB); MBC ciia NCS-TDN cho cé 2 ching vi khudn Gram
(-) va Gram (+) nghién ciru 1a 250 pg/ml va MBC cua NCS-TDN-NB la 40 pg/ml. Tac dung
diét khuan cia NCS-TDN va NCS-TDN-NB cho thdy tiém ning img dung cia chiing trong y
hoc va ndng nghiép nhu cac chit khir fring hodc béo vé thyc pham.
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Turmeric oil has been known as possessing antioxidant and antimicroorganism activities,
especially growth inhibition of fresh fruit spoiling microorganisms. Turmeric oil was used in
traditiona) medicine for decades in Asian countries for disease treatment. Chitosan is a natural
carbohydrate polymer, can be produced by deacetylation of chitin, with various features as
biological compatible, biological degradation, adherent membrane, antimucroorganism and
harmless, so is used for application investigation in biopharmacology and function food.
Chitosan were processed into nanoparticles and is used as a vehicle for drug delivery and gene
transformation. For making natural product in posthaverst fruit preservation as an alternative for
commonly used chemicals, antibacterial activity of nanochitosan (NCS), NCS with turmeric oil
(TDN) and mixture of NCS, TDN and siver nanoparticles was determuned. Recieved results
showed that NCS, NCS-TDN and NCS-TDN-NB have not only growth inhibition activity
against Bacillus cereus, and Listonella damsela, but also bactericidal activity. Combination of
NCS, TDN and NB significantly enhances their antibactenal activity.
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