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The study on the Green synthesis of silver nanoparticles
and their anti-bacterial activity
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Abstract: Objective To obtain the silver nanoparticles using the biosynthesizing method with the Taraxa-
cum leaf extract and provide the basis of the study of the biosynthesis field of nano material. Methods The
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influence of the concentration of silver nitrate , Taraxacum leaf extract,temperature,pH values on the particle

size , Pdl and maximum absorption wavelength of UV were studied using UV-vis spectra and Zetasizer Nano-ZS

laser particle size analyzer. And then the characters of silver nanoparticles was also analyzed with fourier

transform infrared spectroscopy ( FTIR) ,transmission electron microscopy (TEM) and X-ray diffract ometer

(MRD). Moreover, the antibacterial activity was confirmed by anti-bacterial activity against gram bacteria. Re-

sults Spherical shapes were observed for biosynthesized SNPs within the range of 30 ~ 60 nm. An intense sur-

face plasmon resonance band at (432 + 20)nm in the UV - visible spectrum clearly revealed the formation of

silver nanoparticles. Zeta potential was ( —25.0 = 10) mV. And the obtained SNPs had good bacteriostatic

effect on Gram positive bacteria. Conclusion The controllable synthesis of silver nanoparticle can be realized

using the Taraxacum leaf extract.

Keywords ;: Taraxacum leaf extract; Biosynthesis;Silver nanoparticles ; Anti-bacterial

KA (silver nanoparticles) B TSP %L
SIGTE TG 250 DA B BT 1 A AR 2 1 A
AT R B e T LS 48 K AR AR 1T DNA
P Ry v AL 2 R AT, RTNE T A8 ) 5 I 91 Y
B AR A B IR By o AR
UTAEAR DR A W) 5 12 © R AR G 5T i)
FER, NATTARARR AN [6] A A 1 S ) 5 TR oK
B AN R AL (L1 2% i S A B RO B LA
AR YRR B 2R A TR BB AT, SR 5 3R
P ASBIFTE L 1 50 2 45 6403 22 D 32 DO LA K i
PR M JERE, AR W5 URAT RGBT R R A 4 0K
B TEFLE ISR o GOK R Y AT 45 A R K
o

1 ZEES

1.1 AE KA

1.1.1 f¥g% UV-2450 £ 4866 E 1 ( Shimad-
zu corporation ) ; SHZ-88 KA fE IR &8 ; H1650 &
AL (KPR AL A PR A A 5
IRTracer-100 ( HAS &2 i 45 ) s 78-1 BURE Ty 1
fir (VLI B In T R ARAL AR 1 A PR B ) 5 Zetasi-
zer Nano-ZS #Y #56 k7 B Y ( 9% [E Malvern Instru-
ments /7)) ; JEOLIOOCX- II 3 5 B2 7 B 3308 ( H
AT w]) s FDU2110 & VR THRHL( B
P PR 7] ) 5 SW-CJ-2FD AU i TAE & (J5
A8 B H]) s DHP-420 7Y i #4006 i 15 57
FE (TR v 24 S 36 v A BR 3 2 ) ) 5 YMISO-
130302 BIS7 20 Sy 28 VK i e ( B = BRI 8%
WA PR .

112 300 AR (2Bl Kk Rk
ARG R s 20K (b, i1 & =Fk i)
ABRAT) s LR (b, SEBH 2 BF AR TT K XK

LT s SR (S M4l , 3 B4 5 H AR T & XK
AT ) s KIGHFF IR, 4 0 (0 A 4 BR AT (UF 77 s 2
Bt E e 00 2 $R A1) 5 SR e (b B AL A
PIHARBBR AL A 5 BB TG AR HR (Je75 24
b, E 25 H20140077)

1.2 S£¥mk

1.2.1  JASRBOR IS4 ASSER T F I B 55
ACER Y s A TR V2 9, P EE 2 K o vk o, TR
5g AT T BT, BT 500ml FEAR T, i 100ml
FAK, R IMEZ W Smin, I} I ,8000r/min
B0 30min, B FH 0. 45 um [ GLFLIE L 8 . K g
WA 4°CUKFR s A7 25 o

1.2.2 AgNO, R MECH] K2 FREUE 4 AgNO,
0.0425g F 50ml B f e i 5 2% /K (8 I A, FH 3%
TP [ 2 250ml ¥ i, AR K o PREEAR 3 Ik
51 25 B, € %, 1] 2J. 8000r/min & >
30min, FEH 0. 45 pm [ FALIERS I8 . F 4°CvkAH
it A7 LA

1.2.3  Ag0KE B 2ml (93 A AR BUR T
S0ml ETEHE S, AR HE T, B TR iFEas -,
I N R P — PRI A 2 % T i 20ml Ag-
NO, % ¥ (I BF 17min ), J§ i1 58 B 5 4% 22 4
15min ( FL 45 £ 32min) , P & T KI5 10 i8R 5 4%
(100r/min) H 2 B, Bf p JE 6 31 4 4 sk SR 0
R A KRR

1.2.4 SPUAURERIAR RN ZEHEEE 1) A%
PRI VR BB« 43 B 2ml AN [R] ¥ B8 (0. 005,0. 010,
0.125.0.020g/ml) [ /A TAREOR T 50ml 4TI
o B TS RER  E R L N 20ml
AgNO, & (0. 001 mol/L, FHEF 17min) , JZ [ 15 &
85°C , IN#Z5 2h, pH (B4 6. 1IN 58 BUG 4k 2L 45
$ 15min, SR ERE I BERERS L SON Sh Bifa A8



VT R4 2017 4E 8 H 25 40 55 4 8 J Jining Med Univ, August 2017, Vol. 40, No. 4 « 231 -

grym s, RN AUKRER

2) R EE: M 2ml 119 0. 01g/ml (138 24 S 52 UK
T 50ml HEE M, ik In] b, FASENR BT RO,
A R B R BT B 4l K R I L S T
o 25 SRR X il R AR AR KN LS 43 A1 S SR A
W R o WL 2,

3) AR B VAR B 1) 52 ) < A () Ve B Y TR R
AR Z 4 BT IR J5 v, 25 S R B vk B2 %t
YRR R2 I .

4) pH TR KA AR PR B 52 ) < 430 B Sml 2
PRI T 4 4> S0ml AR, A1) T IR 5 2 K 4
% pH K479, FRIFHEE 4 4> 25ml (975
Hro 23l B 2ml A [F] pH B A9 3 22 3 38 U T
Soml HEIE A, & TR FEAs b, SR N i
I — U T % i 20ml AgNO, % 9 (I
17min) A0 5E B85 Ak 2e i+ 15min, F8 T/KIE
fE IR AR 77 % (85°C , 100r/min ) Hr S 2h, 1 7 44K
B YRHIE o

5) S IS TR 499 K AR AR 4 1 52 1) < SR i R
Tk AR AR o [ H SO N BE R 85°C, 8
AN 52 7 B [ P K AR AR P ) 5 i)

6 ) AR AR R P B I < >R ] UV-2450 54041
JTEOGRE T LATE 22 /KA S 25 E1 4 AR AR 1Y e K
W o I Zetasizer Nano-ZS FU 3 ki B2 A3
FE KRR RIS I HURE PDTFIHLAL . W SO fe
() AN KBRS VR B i e 4 BB e FH DK 1A T
12h, FEAER VR TR HL D ¥4 R T4 48h, 15 21| [ 41
PARER BT A S B B, SR 5 R F FTIR DU i
TRALER Ry 12100 FE4700 7 B2 v 1T 5 74 2 B Re A
(I EE S 7 B B Ak . R AR I A KR AR B 100

B2 JE M JEOL100CX- 11 32 5 v, 1 . (8 Ba 43 B 4l
KRR/ NFTE AR

7)) AR AR T TR S50 TR e R E
BT T80 0K , 55 B ZE, & T r XUE 1 2895
K b e K (121..0°C,20min) K i J5 B
RIS IR B 2 50 ~ 60°C B, 7S N LA
PRI — U T TR - I, Fof BB e 1 ) BRIV ]
BT B SR B IR R AR R VKA PR A o

IUTT TR BRIFP 1 ~ 2 IAE5 8 B SR IR B R 4
BRI, K G WA T AL, B A B8 BURE i
25 50pul o HRCRTBE PG AR AR T S A R, FRERCO.
0875g 4fids 2 250ml 25 fifi v, in 5 7% 7K 8 2 foxf

HE o

A

2 H#R5itie
2.1 GHEAERBUR KL ST KRR AL IR0 R R
k1,
A1 BRI R EAR G H R

RBOR R Z-Average PDI R BB K
/g +ml™! (d. nm) /nm
0.005 59.88 0.297 491.00
0.0100 54.74 0.237 491.00
0.0125 59.28 0.206 450.00
0.0200 79.36 0.430 421.00

AR R AR R Tk

H1 | A JH A eSO E A B &, 25 8
RiAE Al PDL R T 0. 01g/ml ¥ B2 fO3 22 S 472 B
o
2.2 FHBRARRJE AT KRR ARG R

I8 7 i 2 SE AR U R 5 4 0. 01g/ml; 85°C K
I, pHAEH 6 Z54F T 5 AR AR, K P15 44 K R
TR T B S K Ve % 20 J5 J8 408, D HoRE
72 M PDIUAE . 25 M B Mk 2 X 44 K FRRLAR 1) 52
M, LI L,

Z-Average(d.nm)

\.\_

0,000 0,005 0010 0015 0.020
T AR R AREE (mol/L)

VE R 0 KRR AR
B 1 AR AT U R AR A A2 0 Bl

A1 A) I SR AR VR BEAE 0. 005 ~0.010mol/
LJE NG B iAo Bk AR S AR, BT 1 8K
P53 1 B b nT L, 205 B D VR B4 K AR
ARV HT I SR 1S I, 6 RH 22 1 YRR S, IR T
YA KR THT 1 3 23 vl o0 P Lo e e i, DA
X AR AR DR APV E TR AR, S BE A b1 & A
A, P R B K PDI A3,
2.3 BEMNAREEZGG R

[#] 2 ¥ 2> D 2 IO VR B2 Oy 0. 01g/ml 5 AgNO,
ek 0. 001 mol/L; K3 5235 2h, pH {EHly 6, % 5%
AN [0 BE T i I R A8 TR /0N s JBE A S 52 Al
o W2,



« 232 - BT BE2EBEFR 2017 4R 8 A5 40 B4 4 8 J Jining Med Univ, August 2017, Vol. 40, No. 4

K2 B AT R AR AR 09 R

B E/C Z-Average(d. nm) PDI B i/mV & AKBIK KK /nm
30 133.98 0.293 -21.7 422.00
35 166.7 0.361 -24.9 425.00
40 126.00 0.237 -22.3 424.00
60 89.34 0.237 -21.5 438.00
70 91.46 0.332 -40.2 427.00
80 92.00 0.282 -28.4 419.00

AT EIEA B S ik e R

% 2 o] L, S IR LIRS, BT A 4 oK AR R
TR, Wit ek B2 TH R BLAR I /N e 24 IR R Ak T 60°C
~80°C 2 [l Iz 4% K PDI {f A% A Bifi 1L 8 114 A8 £k,
AR L . H 2435y 85°C i, - ¥4 7 42 B S5y /N o
Bt 5 T (%) P R, S AR R L 1) A8 Ak R, R AR
(2P SOVINSNTTEP) S RN e 3N N =)
/N FEAKG E TR 425. 00nm , 73 HCR B L 22 4k
AR, R
2.4 BT IE) A R AIR A R R

15 T > DE PR IR JE 0. 01g/ml; AgNO; 0.
001mol/L;85C T hNFARE 5 , % %< UL IR [A] A [] %of
YRR T S PDUE R, S5 R ILEK 3,

A3 R ] X R AR R 6 # R

’i’l/ﬁf 2 Z(‘thﬁfz%e PDI W 4i/mV fik%‘f"&k
5 92.00 0.282 -28.4  417.00
3 96. 88 0.272 -18.6  423.00
2 95.52 0.207 -24.9  431.00
1 87.23 0.369 -23.0  432.00
0.5 89.24 0.254 -21.7  425.00

ER3 PR B SRS B

23 Al UL, 7E 0.5 ~ Sh B [EE A, 99K 4R
PLTRIAE S PDI{H TG AR AL, Ui BH e g Bisf ) X6 &
KR B R M AN, T ELA B B AE 122 SO N A5 T
GPRER R KA B E.

2.5 pH s 2 kB2 6 B

[i] 5§ 2 D 2 IO VK B R 0. 005 g/ ml 5 AgNO,
e Ay 0. 001 mol/L;85°C T ANFATEH; 2h; &K A
SRV pH ., % 2232 BUR pH (E X 91K AR A%
K H A A, 25 5 Wk 4

HZKFESIR I pH, ZILAE 85°C By fH K i
PG th RO 2h 51T, pH 3K, 4R AR R AR
SN IS PR BN 28 7K #2340 i R B K
Jir AL AT RE A B R 55 4 B v 1) 22 oo s A I A
BUBEZS , I8/ T 2 JCHERT Ag ™ I IA Js A 2F R fR 3 1

A ZK S H AR RN, AW T BERE , TE G RE 3 5t

Ag " BB A R HE RGP T A o0 B BN mT A

TR FEERLAR 3G, 58 A6 15 1) e M e K
%4 pH xton K4k i265 %k

pH  Z-Average(d.nm) PDI #4i/mV s KR AH % K/nm

4 62.12 0.384 -18.2 451.00
6 43.12 0.280 -20.1 428.00
8 47.05 0.503 -18.7 442.00
9 33.58 0.539 -28.8 415.00

2.6 ARG IALH R RAE

2.6.1 YPOREREE A LIERRME  FI YK
HLEEBOE 3 BT 2 oK R AR R AL, L TEM
FAIEHRR KN RIEES . SR WE 2 ~4,

Size Distribution by Intensity

I].l 1 10 100 1000 10000
B2 HABEESHA

P e — S 5

i --------------------- ---------------------- ----------------------

111) S e ee— T

Total Counts

O . e :

0
-200 100 0 100 00

B3 4K4R zeta B 42 E

B4 ZiR4% TEM B K



VT R4 2017 4E 8 H 25 40 55 4 8 J Jining Med Univ, August 2017, Vol. 40, No. 4 « 233 .

HIE 2 ~3 AL, (A3 v PR R 5~ Al R
¥y, HHM A SRS 0, PDI R/, Her (7 fEL
-20 mV Zifvo HiE 4 TEM [& J Al 0L, frig 40 ok
POAERIEHLT
2.6.2 HORAREINRUOEHE  FIH UV-2450 551
OB AR SR AOETE , 45 R ILIELS

5.988

4.000

2.000 -

0.000

-0.476
nm.

o A SERRRUR b A AT 40 o R AR
BS AR R SOOI

IS T, 9K ML S I R d e
K AE 432+ 20nm B, SO R, 20K HLAY
HEE IR S T 410nm I , 5% S0 45
LA T4 S AR IO B A U A R
e, ML IE W) T 2 9 7 5 9 75 0 K
H.

2.6.3 GPRRHLIAMRIEH: A FTIR JU40K
B A S SR B B R T £, LIS BRI
R R R PRI BRI, JELTOMR RS TR 6.

1 1 1 1 1 1 1 1

iEra. A EFRIBUR ;b A RARER
B 6 Zhk4u FTIR biEH

F6 i a, il A BEHEBOR Y 3363. 86em ™' ] fE
J& vO-H 5% vN-H,1269. 16cm ' 7] figJ& vC-0 5% vC-
0-C,1404. 18cm ™' i] figJ& BO-H, 1608. 63cm ~' A fE
52 vC =C 8 BN-H, FrLHEEGE #Y vO-H,vC-0,
BO-H A2, vO-H,vC-0,vC-0-C,vC = C LR F
AR VER B RSP T, b, ORI A
FLAR BB AE 1705em ™" B T Brig al G S vC = 0,
1608. 63cm ™' b A& F 55 , 1 B H o & BRI R )

JoE, T SRR R B AT BB Bl 1608. 63em ™' AR 5
WS JHE 26 5 7 1269, 16em ™' 4b (1) W 580 A B2 I 55, 7
1404. 18cm ™' b I458: A FIr 44 58 , 18 14 107 B R B 1k
(RSBl X BERH T 3 A S SR OB & A 1 B Tk
s EE T By R AR Ag " 8 JE Y i AR AT RE K
PR AR R

2.6.4 YRR X GHEATET AT

WLIE 7,

|
J LJLMLM I\

Two Theat
B7 k%57 XRD 474 B

FRIPRUE XRD B35 £ (20 S 38. 096 FiF
44.257 Fif 64.406 FiF 77.452 ) . ASCHTAR XRD
PRI AF N o7 B 35t B 1R DG ATT S0, B T 40K
BRIIE I o
2.7 HRBGRHA EHE

HBCIR A St 7 40 DK R TR Ak Y % BT B P AR 43 1
TC TRV, 75 OO R A 17 B 2 BR AT ) A T4
Mo WK S8,

Ea. iR RIR D, T E AR R o ARBRIE TR
A RMAHFH B eXeHFHkd
A8 4 k4RI KIATH 09 49 B X5
(F#% 239 )



VT R4 2017 4E 8 H 25 40 55 4 8 J Jining Med Univ, August 2017, Vol. 40, No. 4

< 239 -

LK B RER,E. AT GIS 49 B4 7 3
EEMSM RGNS FA[T]. R FHR-
Ly XA ,2006,8(3) : 112-117. DOI: 10. 3969/j.

B
e
-

issn. 1674-3849.2006. 03. 024.
(WKFfmHH 2017-07-03)
(BELHLE RH)

(L% 233 W)

FH ] 8 W] UL, AR KR X A 22 P BH P P B o 22 [
BV 2 B — s A A 800, T LA [R) A 1
YRR, XoF 1 2 K A A 00 T B ) S KT R SR T
KIAAT B A0 B R, 156 BH 4 AR 0o 2% 1 BE P T A
P RCR W] 0 T 22 IR 7

3 #

FET 8 SR IO ] £ AR AR R R v e T
ARy AR BB FE 0. 01g/ml S i 3 85°C |
THPR AR M E 0. 005Smg/ml \pH 6 ([} [i] 2h,,

FIRAY A BOE AR 40K 4R 845 > [ PH M T
A 2 PGB T AT TSR I 2R TR AR

FIFHTH A S P2 ORI B AR T B4 T, B
B ERER IR AR R 1% A AR AR
T At 5t 4 I i (o A ) BRI TR

SE k-

(1] RFh, MEHF AEL . SRR 69 3 ML AT 2 3
B[] 3t &, 2015,34 (5):1349-1356, 1370.
DOI:10. 16085/j. issn. 1000-6613.2015. 05. 028.

[2] Sun RW,Chen R,Chung NP, et al. Silver nanoparticles
fabricated in Hepes buffer exhibit cytoprotective activi-
ties toward HIV-1 infected cells [ J]. Chem Commun
(Camb ), 2005 (40 ): 5059-5061. DOI. 10. 1039/
b510984a.

[3] W, HARIr. 24 KARACARIT 69 DNA Wb 52 45 2% 55
&R ALT]. BN E F R FIR,2008,38(2) : 170-
171. DOI:10. 3969/j. issn. 1000-2138. 2008. 02. 024.

[4] Joy Prabu H,Johnson I. Plant-mediated biosynthesis and
characterization of silver nanoparticles by leaf extracts of
Tragia involucrata, Cymbopogon citronella, Solanum ver-
bascifolium and Tylophora ovata [ J]. Karbala Interna-
tional Journal of Modern Science,2015,1(4) :237-246.
DOI;10. 1016/]j. kijoms. 2015. 12. 003.

[5] Ghoreishi SM,Behpour M, Khayatkashani M. Green syn-
thesis of silver and gold nanoparticles using Rosa dama-

scena and its primary application in electrochemistry

[11]

[J]. Physica E: Low-dimensional Systems and Nano-
structures ,2011 (1) : 97-104. DOI; 10. 1016/j. physe.
2011.07.008.
Shankar SS, Ahmad A, Sastry M. Geranium Leaf Assisted
Biosynthesis of Silver Nanoparticles [ J ]. Biotechnology
Progress, 2003, 19 (6): 1627-1631. DOI. 10. 1021/
bp034070w.
Begum NA, Mondal S, Basu S, et al. Biogenic synthesis
of Au and Ag nanoparticles using aqueous solutions of
Black Tea leaf extracts[ J]. Colloids Surf B Biointerfac-
es,2009,71 (1) :113-118. DOI: 10. 1016/j. colsurfb.
2009.01.012.
Patil RS, Kokate MR, Kolekar SS. Bioinspired synthesis
of highly stabilized silver nanoparticles using Ocimum
tenuiflorum leaf extract and their antibacterial activity
[J]. Spectrochim Acta A Mol Biomol Spectrosc,2012,
91:234-238. DOI:10. 1016/]j. saa. 2012. 02. 009.
Kasthuri J, Veerapandian S, Rajendiran N. Biological
synthesis of silver and gold nanoparticles using apiin as
reducing agent[ J ]. Colloids Surf B Biointerfaces,2009,
68 (1):55-60. DOI: 10. 1016/]. colsurfh. 2008. 09.
021.
Ghoreishi SM, Behpour M, Khayatkashani M. Green syn-
thesis of silver and gold nanoparticles using Rosa dama-
scena and its primary application in electrochemistry
[J]. Physica E; Low-dimensional Systems and Nano-
structures, 2011 (1) : 97-104. DOI; 10. 1016/]. physe.
2011.07.008.
Vijay Kumar PPN, Pammi SVN, Kollu P, et al. Green
synthesis and characterization of silver nanoparticles u-
sing Boerhaavia diffusa plant extract and their anti bac-
terial activity[ J]. Industrial Crops and Products,2014,
52:562-566. DOI:10. 1016/j. indcrop. 2013. 10. 050.
Li ZZ ,Chen JF,Liu F et al. Study of UV-shielding prop-
erties of novel porous hollow silica nanoparticle carriers
for avermectin[ J]. Pest Manag Sci,2007,63 (3) :241-
246. DOI:10. 1002/ps. 1301.
(YeFsHEE 2017-07-10)
(A3 H%E PRI )



