VNU Journal of Science: Natural Sciences and Technology,3%0INo. 3 (2019) 11827

VNU Journal of Science: Natural Sciences and Technology

Journal homepage: https://js.vnu.edu.vi/NST

Original Article
ThAebi | 1Qiyngoefr @hingomerRo¥di ci
Extralkk odiug &ngNemfoparticl es a
Ant i baActtarviialWNaobpahesel es

Ho Thi Phuong, Nguyen Thi Le NAguyen Trung Thanh, Nguyen Dinh Thang

Faculty of Biology, VNU University of Science, 334 Nguyen Trai, Hanoi, Vietham

Received 02 July 2019
Revised 24 July 2019; Accepted 25 July 2019

Abstract: Recently, using plant extract as a reducing agent for nanosilver particle synthesis has been
focused. Tis is a green technology utilizing the ready material in the nature to create the
nanoparticles with good properties and unige quality. In this sgiiiger rhizomeextract was used

to reduce the silver cation (Agto silver (A¢) as nanoparticles withnige quality and even
distribution in the solution. The size of the particles varied in the range o#4@0hm. Reaction
conditions wereinvestigated and optimized with AgNOs concentration of3mM, extract
solutionAgNOs solution of1/5, temperature 080 N , pH of 12 and reaction time 080 min. The

results obtained from the antibacterial assays showed that silver nanoparticle solution had
antibacterial ability with an average effective diameter of 10 mm. It also indicated that the
antibacterial activity o$ilver nanoparticle solution on the Grafplfacterium E. coli) is better that

on Gram (+) bacteriung( aureu} In conclusion, we suggest that tiager rhizomeextract can be

used to produce silver nanoparticles in mild reaction conditions; the s&reparticle solution
expressed as a quite good antibacterial agent and therefore could be applied in decreasing the effects
of deleterious bacteria.
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Kh8ngh khu

H Th P h €h n g_n THNL@ dlg;Nguy n Trung ThanhNguy n  n 3 bl T h
Khoa Sinh hXZc, Tr_yng nui h ZNg ukyhKona Thra«d , T xH " n WNii°in,

_ Nhdn ng”"y 02 th8ng 7 ntm 2019
Chnh s a ng"y 24 th8ng 7 ntm 2019; Chblp nhdn Lt

Tomtdi TnghpnanoBtbra g p h€hn d ngpchcgh chéfth cvd L a‘rcghiQl €

nhém nghiéncutréntd]gi ichGtrngvinhn g ®b nhke & Endgntl tchd ngl ‘&

ngu n nguyén liu g c6 va than thn - m*"ing. Trongnghién_au nay ching t6i'sd, ng dch

chif¢ gngWlhghpnanoBtt ionbe . OFk npHin ngtnghp L ‘« kifossat

vafi €ikpgdnh€ Sml AgN®s: 3mM;t | dch chi/dung dch AgNOs: 1/5; nhi t

L, : 80N ; pH: 12 th igianphin, ng: 30 phat, L@kinfi €u n%nano bt § & €hra

(o k 2, cﬁﬂ.g@l@angkhd{ngt 20- 40 nm. Kl}qu,'ngmencukH,'nLng kh ng khu
cl ng Hytuogdchmam bt cokifnt ng k hX8 nngc k thung binh vi vong khang

khuXy khd'ng 10 mm va tinh khang klatiwhi nft h hn  tX gram €WH. colkst i vi

khuXn Gram (+)S. aureusT. cac Kpqu['t h u c, lEh@ng toi Kf luch r:ng $ d ngdchchitg

Gn gV\tqbdungdchnanobbcoth/\th chin Lcetcachddang, hluqu,'t t tromg c8c Li
ki’ n khdng klebkhe. Dung tth nano Bt c6 tAW ngd, ngtrong vi ¢ khang H cac vi shh wt gay

bnh trongg. mii tr€

Tp khoa:Nano Bt, dch chil th ¢ vd, khang khif, ¢ G ng.

1.nkuvbh QU Liih vt ly, hda hc va sinhhcsoyivd i u
A _ L truyQr thing do s thunh k2 c hecwakie
Congnghnano | i/hv cthifkd]n Lt & n'otioth QmHU[1]. Docoénh@ t 2 nh ning

phan txich,rcf]t'tb va, ng d ng cac &l tric, thit Lc LSo v.c K2ehhm gtité&hang v
b vah thngbfag vic Qlkhw hinhdang, ¢ ginh hc nén Kin nay, congnghnano Lang
k2chc tterhlzqay mo6 nanomet (Nm  kich L& L t € nu hv “°cnnig€ng trong

t hehano,dtii u trig@hi ntinhchdl L phigr | gen kol |~ cly sinm[B-4].v

bit cl ngt maye Is8wQph rkghol ' '

"T8&c gil li°n h’
n & cheemail: ndthang@hus.edu.vn
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Hinanokt L'«<ngdhi€cutrongnh@  2.Vdliu v° ph€ehng ph§p
thdp k quablnhngI—bLt chH_§Lo clng nhe
ngdng thggaht Hinanobt ‘L€ 2.1.Nguyén gt liMi
%’ngq-'n__ n ho@m k h n b phXm, p . g C Gng d¢n®atsiéuthy ~ ° ¢ ‘@
L' £ n ,HD§ ha, thic xtcodn trung va trong - : a s
; ~ danh H Khoa Sinh hc , i g @h c Khoa
nh ng §n p¥n  k h\8hcg Lln a sn 1§y lan ReT hi © CAO h ;
¢ acac rim b nh [5, 6. H4 nano bt xam nhd cT.nhi®n, nGQI HRNCHK vi
. O TP sinh wt dung th nghiém bao gm S. aureusa
bén trongflbaovalamrml n nbdditracni E colil ‘e 3t Phona thi nahim Tt
bao va phan tsinh h ¢. Sau khi dinh vao mang - Coll cung &t Phong thi nghim Tr ng
t/Jbao,nanobt ¢ | n @Ykar nkp vab bén
trong f]bao cdl , t €©h hchu trlic§)bao v
vacacphantsinhhc nh€ prot7ei noypph DNAG [prhagmpu ¢ hu
111.S t €h n gayt68hdbay ra s L t gay )
hotbbih t2nh DNA W's phdnm giG 16 nlgo tsa@kkhildd b | p v bén

nghi °

L\WhCongnghEnzyme v~ "Rg8Hbein,
hcKhoahcT nhi °n, nHQGHN.

chia ]bao [L2, 13. ngoai,radt hWollh b el LW § ¢ c.n €

C6 nhiQup h € pinag chijttb hit nano B, Ti/p L.-g,n gc’ ¢adthanh tng nTnh nh

chig Fh nhhe€hnmg phS§p ,En (<,§mw) | VatAYlkh® 50N, sadcl- L€
ph€hng phogic pk®hng p\h:t§p goilc trong gBY btk vafoqun’ 4N ¢ h dh L

Iy, ph €hng phoglpvartk®hng p h § ghiknphantichMXi¢ g n g ~ ¢.cll} trong
sinhhc[2-4.Trong c8c ph-€hmgeddlEnEN, (pH tsong khgngt 7 JJL8)
ph€ehng p'mgpp sd-nhc\hd n €u LWhu dch chil.

la il h B [ngchi phi thgy  m& hi b qu, o .

“ngthi ¢, n c hlecaowvitnag this u  2.3.Phan tichb’ ngphYUV-VIS

v.i  mting[14r 18 Theo mt vai nghién

¢ u, n"hdm-OH,-CO cé trong cac nhomEh n h g

uv VIS (Ultravioletvisible spectroscopy)

: . h€hn h@&pgpp hedth, t 2 ¢ h
fl ar,10v0| d, . s a p ofnehinth c t al'?ol—brqﬁ n©xl-lt|oo %/ungcctlm cho ti vung
vd L,-ng val trLls]ﬁmme\“t§§nhsagn|n ‘Llc€4c it nano Bt ¢
vd, homthevd  Eleachns dngWL o u ch c6 m t bQmitplasmon duy niiinén
tng hp nano BE co cha nhiy flavonoid, tro h UV-VIS ca ching ch xuli hi n 1
tannin va saponirNh ng ctdinayl - n g va Ifd'ﬁ i, * = ah 1A b € sén
nhe t§c nhon kh § ik VG IRy ladkb & song - g
nano bUc v, i hol"H t2nh §ng khu)gn.
G ng (Zingiber officinaleRosg 1a m t v 2.4.Phan tich bngkinh hidn  vM to duét

thic qu’lcs dlhgnhiQ trong dan gian. c . R .
Trong ¢ g ng coch a nhiQu cac hp chi co hKr']nh hwi  vint uet (SE';:I) I‘."‘ mt IOH
hot tinh sinh hc nhe al kal oi d&n \é?&w;%rn yhl.,ghan
zingiberene, gingerols va shogaalts tinh kh gift cao ¢aem Ve gc&hs d ng
mthh [16 - 18]. Vi vdy, trong nghiénc u nay, mt ¢ h3am (chdim cac electron)® quét

ching toi th hanh' | € u QukiSnainhlt ig trén QmbmXu. Vi cttbnhcamuvd £ €

th ¢ hi n thdng qua vic ghi nkch va phan tich
cacbcxUphatratt €hngat & bam
V. i bQmtbmd vd. H4 nano Bt “le€h p
d €@ S E M cphan tich kich chtt va phan
b h&.

h p ht nano Bt's d ngdch chif ¢ g ng,
Fngthi L § n’huquykh&g knih ¢ a Ht
nano Bt ttb thanh 1én hai ¢hng vi khu gay
b nh Ia Staphylococcus aureusy Escherichia
coli.

Li

C

<
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25.T4 _ u ¢ &hoatyhnthnghgénll 3. K/} qul va th[o ludn
qué trinht o nano bc
3.1.KH osatki n £ i g phan onano bc
Cac thong'shéaligm:t | chifrca| ng, . . N e ,
nng., AgNOs; t | dch chiydung dch _ 3 _hinh thanh phan tnano Bt It € L §n h
AgNOs nhit i ,gHifi v igian gia bag vic t hiamau ¢a dung cch t
9N, - ' k 6ng mayHinh 1A)sang mau vang ndtlinh

ti eklo s§t v" L§nh 1BYkhi thém dung'@¢h muib%n’'n g, 2ImM
26.X§chMhkH nt ng khBowamuk huVaos d ch chi C. g ng 2,5¢9/100mL (M1), 5 )
nano B ¢ t o tp dith chift cv gpng g/100mL (M2) va 7,5¢9/100mL ( M3 W v L

phin_ ng Xy ra trong 30 phut& nhi tL, 8ON .
Hou tinh khang kh¥ ¢ a dung dch nano Tin  h ™ n hhgitlp quiang trong mt day
bletth th“ oahx®d It heo ph € R BHongt h3§qnm- 600nm cho thy ¢ ¢ YL

Khwkh tan trén thch. Ch ng vi sinh vt "€ hbdth cadungcchnanobelas = 412 nm
ch n bao ‘gm: vi khuwh gram €): E. coliva v K‘Ih ' ki g #g@, g ng thllth[n_au o\gg
khu gram (+):S. aureusNguyén tb: vi sinh ngn dih, ty nhién Mt khni § @g

. . - . e n cao thi qua trinh hinh thanh nakb b
Vd_ th nghi m LC..QW uli tr n ngm* 'guagn%(% va co hlcr]1 “ng&eo ¢ va tb thanh
di nhngl€ s'@whng!| thith vanh cachtt cok 2 c hcco kifdhchgf va ot |
dung dchdnth hottinhvaocacl. Who a L &« gifm ga tf md , guang(Hinh 1C). Ht
nh dung dch vao t Ithh- 4N m t khalng nano Bt h3 nh °¢ d)p g SEMEVA

th i gian pho hp WHung dch khufh tan i hinh[nht SEMxac nkth s tlb thanh ca Ht
vaotht h'ndthi cchjs si nhnggavie nanoBtcohinhguvi k2 cch kihh§e L
khuXh. Sau khidung'd h L &h tantibvao nhbl v ", ndteoig khipng 20- 40 nm(Hinh
tht h, Lo a nhi¥e thich hp trong 1D).

kholng 18- 24 h va quan sat scubthi n ¢ a 32cnh ehgnh gi idhbbc ALk ntng
vong khang kh¥h. N'u xung quanh, [ thtkh c6 hinh thanhano b ¢

vong khang kh¥y ch ng t dung dch dn th . e

nghi m cé hét tinh khang khi. Dung dch lon b (AgNG;) trong déy nn g, tLO,5
nano Bt ¢fn th hott t ©a QLB cac mM (M1), 1,0 mM (M2), 1,5 mM (M3), 2,0 mM

o ) ", - (M4), 3,0 mM (M5)'cs” 4,0
n n g, khac nhau: gc, pha lodng 2fh, pha d n g Wtiem vao cth chit ¢ g ng (5g/100

lodng 3§n, pha loang 4h, phaloang §h, pha |y ‘P ng Xy ra trong 30 phatdnhit , L

lodng 10fn v = LL8In L6 theotht . 80N . Quan sat maud ¢ a c& " ng nghim (1-6)

n ng kinh vong khang ki@ “lc€ L30g b yren Hinh2A-B cho thy, mau ca dung tch

L h n mma theo cong the: D = Ds - D, Trong t ha'yt khéng mau sang mau vang‘hh

L - : D nd Kinh \drg khang ki, D; |a ch ngt s tlb thanh ca phan't nano Bt. Khi

L g k2nh v, nggkkin&hith v T nigeAYNOst £ nfigt @5 m¥h 4lmM,

vaDz| “° niiénh] thtth Tinh khang khdp ~ dung dch chuyi t mau vang nft sang mau

L ‘& b hi n: 1€ ng kinh vong khang ki v ngnvl Gdc YitYi'ng, AmMMy i

<5 mm: tinh khang/y, ©bg kinh vong khang 912 I L hbp thuquang=0422t4 . 6€s - ng &
khwQnt 5 JL10 mm: tinh khang trung biv - 41 nm(Hinh 2C) T4 n n g, 4M, gia tr

, . R . . tjuang ofm c6 thAgili thich la do Kt
€ ng kinh vong khang kb > 10 mm: tinh nanobbtl-bra Fng ny c- . ddhch the

khang néhh. gay rakeo | céc Kt nano Bt.
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Gia trj do mit dj quang (OD)

Hinh1l. S chuyd mau ¢a dung dch khdng mau sang mau vang nau khi hinh thanh ném@dva B).
n, hhd th quang ca dung dch nanobt t r o n g sahgkiio sbt£300- 600nm (C),
va Hinh['nh H4 nano bt ch p brag SEM (D).

C
=—0.5mM
- mM
a ——1.5mM
3 }
= =&=2mM
g ==3mM
)
&
£
E
=
C
340 390 440 490 540 590 nhm

Hinh2.Dung dch nano Bt °lc€bt dchchif¢ g ng" nh ngfin g, AYNO3 khac nhati 0,54,0 mM
(A-B),v.imd  duangcc YitY 412 nm (C)
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3.3¢ n h ehg watadMdléh chit/dung déh ion 1/5thidungdchnanobt t ha dleng c -
B clénkH n £ v g naho bc t vangddindmnt t1 1 : 1B 1:3(hinh 3A

o, B). Khdi fipo tnhu quantkg cing

PHn_ng Xy ra trong 30 phat4 nhit , L giatr md  duang t rfigt td 1: UBL/A

80ON.  Kh i Wich dchychiff thong khi gi (Hinh 3C).n QunaycotMy gifi do khi t
nguyén thMtich dung dch ion Bt Witb racac  thwtich dch chi, € ng cHiikh  c6 mbnhiQu
t' I dch chit (5 g/100mL)/dung dch AgNO3 v " | " ImuguEkh gon Ag'thanh Ad.
(3 mM) khac nhau t 1/15, 1/12,1/10, 1/9, 1/8 va
A

C o6

0.5
- 18
-4 19
0.4
—=1:10
=H=1:12
- 1:15

0.3

0.2

Gid tri mit d§ quang (OD)

0.1

340 390 440 490 540 590 nm

Hinh 3.S t%b thanh nano% trongd ch chit ¢ G ng’ cacthWich khac nhau.

34cnh ehgowva ik pHEnkA nt ng quang (OD)chothy” pH 8 (fnv.ipH¢a
tonanobc dchchif t r ochgi trO2¢ adung dch

) . ) 3 nano Bt ¢ 1 n gt tuy hhin ®D cc UL

dnh Mgehinhca pMHKENLNY t pyioHs nh 4) . noyeul bifpH st
hano Bt ladokfntng | “m Aty ghanhnanoc(H? nh 4) . Tmlhomgg khi
¢ acac hp ctiisinh hc,[nh ~mghE n pH thip (3- 5) hay pH qua cao (13), gid ®D
L nhvas phat tr\ ¢ a 4 nano bt [19]. PHn |a rdithE3, ch ngt khl n £ nlg thanh Kt nano

_ng Xy ratrong 30 phat&nhi t | 80N . Khi kém.
t h aiypHtiongdayt3-13,kfqu L odm L
~ 2,00 _
T —o—pH=3
S —#—pH=4
1,500 —&—pH=5
L~ pH=6
- 81,00 —e—pH=8
= pH=10
“ 500 pH=12
(O] ! pH=13
%h ]

,00 5 |
340360380400420440460480500520540560580600 NmM

Hinh4. Dung dch nano Bt ‘lc€bt dchchif¢ g ng” nh n g Qilkii n pH khac nhau
t h a ytrong daytt 3-13.

m"






