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Fig. 1 Colour changes during reaction

A. at the beginning of reaction; B. after reaction
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Fig.2 Analysis of UV-visible absorption spectra

32.22°, 46.26°. 54.97 °. 57.40 °fAfi7 5 05 XTI
SEAHAECIFI(1 1 1), 200). (220). 311). (222)
i I AR 77 565 (B R Fr PDF#31-1238),

2.4 PARRIMEZREN

FEHE XY RN, AR KT 4F
DR R Y TE MR PEGR L, &5), A HEBUR AT
RE = A S 55 A B RO L T A A 4 K R R L
XFAFP TR 27 A T RAF B RIAE T, AR R R
O T AR [T DI R E M, HOROE R AT A
FE K ARG, 0T 4 2 €00 7 26 33K A1 470 P 03 M A
PRI EE

KA BREARTDFRHRE R/
T e 2 (MIC) AR /N A R 2 (MBC) & R B,
R 57 e fHAL T X KR B o iR, R OE K
FE T8 G KA ML TR, 0 KR T 4 B 0 7 45 Bk
DRASCR #5551 ER P S 00 25 R AHAF (3R2)

WE BN FAFE  FE10HI20 pg/mLVE
T, 4R A Rk A K, BRI R T
(1Fl6), XGRS H ™ A4 T A KA HIEH
TEIK 7 FR B8 F B A th B — 2 i SE A

3 ¥

3.1 ZHKERHF

PR AR o A B & A oK, BA
PR, RO ST, fEA Pl Ll— 2
B, Z BT TR R ST . JEHOR 25
PR BGR P T S A IE A AR . 2

40
35 33.90
30 -
c\c § 25 | 24.91
o O
*’g = 201 1648
Sa 15 2.09
10 +
5 6.23
2.20 ﬂ
|_|| 1 Il il I I}&%I |037|
2 4 6 8 10 12 14 16 18 20
WAL KA /nm
particle size

(b)

B3 HRIRBMALS D

()F KRR I% 5 B HE s (o)A K RO AL 42 4 A1 L7 P

Fig. 3 Distribution of silver nanoparticles

(a) TEM pictures of silver nanoparticles; (b) histogram of particle size distribution of silver nanoparticles
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Fig. 4 XRD pattern of silver nanoparticles after
bioreduction

Figures above each peak represent its crystal facet
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Tab.1 The inhibition zone of of silver nanoparticles

against four common pathogenic bacterias

FIE I8l B 4%/mm  inhibition zone diameters

Rk P WA K
strains silver G. biloba normal
nanoparticles leaf extract saline
S. aurous 13.51+£0.35 8.34+0.23 0
E. coli 15.28+0.46 7.39+0.29 0
E. tarda 15.72+0.71 7.95+0.41 0
A. hydrophila 13.99+0.46 7.42+0.17 0

(d)
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Fig. 5 Antimicrobial activity of synthesized silver
nanoparticles

(a) S. aurous, (b) E. coli, (c) E. tarda, (d) A. hydrophila; 1. silver nanopart-

icles, 2. G. biloba leaf extract, 3. normal saline; the same below
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Tab.2  MICs and MBCs for tested bacterias |,o/my,
(LS /MR /N R BRI
strain MIC MBC

S. aurous 1.264 5.056
E. coli 0.632 2.528
E. tarda 0.158 0.316
A. hydrophila 0.632 5.056
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Fig. 6 Antibacterial kinetics of synthesized silver nanoparticles
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Green synthesis of silver nanoparticles and its bactericidal effects against
aquaculture pathogens

FENGQi', MENGNa’, ZHAO Yanshi', HU Chunfeng', QILu', ZHU Shanyuan"

(1. Jiangsu Key Laboratory for High-Tech Research and Development of Veterinary,
Jiangsu Agri-animal Husbandry College, Taizhou 225300, China,
2. College of Life Sciences, Nanjing Normal University, Nanjing 210046, China)

Abstract: With the development of aquaculture, far more attention has been paid to safety in fish drugs usage. In
order to find alternatives to antibiotics, silver nanoparticles (AgNPs) were synthesized using extracts of Ginkgo
leaves with AgNOs in this study. The synthesized silver nanoparticles were characterized by UV-Visible
spectrophotometer, transmission electron microscope and X ray diffraction spectrum. The antibacterial efficacy
was assessed against Staphylococcus aurous, Escherichia coli and common bacterial pathogens in aquacuture
including Edwardsiella tarda and Aeromonas hydrophila, by using cylinder plate method, broth macrodilution
method and bacteriostasis kinetic experiments. The results showed that the absorbance maximum was observed at
460 nm corresponding to the plasmon absorbance of the AgNPs. Transmission electron microscope revealed that
the AgNPs had an average size below 10 nm.The X-Ray Diffraction (XRD) spectrum of the nanoparticles
confirmed the formation of metallic silver.The AgNPs synthesised in this research exhibited good antibacterial
efficacy against the test pathogens. This investigation demonstrated that the green synthesis of AgNps with leaves
of Ginkgo biloba was not only fast and convenient but also cost effective and ecofriendly, which has good

prospects in control of aquaculture diseases.
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