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Antimicrobial Mechanism of Ginkgo biloba Leaf Extracts (GBLE)
against Saprophytic staphylococcus
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Abstract: In order to investigate the antimicrobial mechanism of Ginkgo biloba leaf extracts
(GBLE) against specific spoilage bacteria in aquatic products,minimal inhibitory concentration
(MIC) of GBLE against Saprophytic staphylococcus was measured by method of broth dilution
combined with plate counting in this paper. The impact of GBLE on the growth of bacteria,the
permeability of cell membrane and cell wall were also investigated by the methods,such as growth
curve,content of alkaline phosphatase (AKP),electrical conductivity and content of protein. The
structure of the Saprophytic staphylococcus cells was observed by scanning electron microscope
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(SEM). The results showed that the MIC was 100 mg/mL. The inhibitory rates of MIC and 2MIC
concentration of GBLE were 60.58% and 81.34% respectively. The growth of bacteria was inhibited
and the permeability of cell membrane increased significantly. The result of observation with SEM

revealed that the structure of Saprophytic staphylococcus cells were destroyed and the bacteria began

to be adhesive with each other. The inhibition effect of GBLE against Saprophytic staphylococcus

was related with the damage of cell membrane and cell wall.
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F1 REMHERNRMNBEFHRENMPEUR
Table 1 Antibacterial effect of Ginkgo biloba leaf extracts
against Staphylococcus saprophyticus

SR Bk v I 7% 8 (1gCFU/mL)

300 6.17+0.06 0

250 6.30+0.02 0

200 6.33+0.12 0

150 6.32+0.08 4.97+0.06

100 6.35+0.02 7.02+0.04
50 6.43+0.15 8.18+0.22
0 6.45+0.05 8.51+0.03
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Fig. 1 Effect of Ginkgo biloba leaf extracts on the growth
of Staphylococcus saprophyticus

FH P 1 AT AR A i i O Ak 2R 21 A TR AR
M &4 T R A8 4k, 76 0~4 h P9, MIC 2MIC Jfi &
TP AR A I R IO Ak T A ) A T R R B
K FE 4 b5 E KB A I B HC A4 R A8 B
WART IEH A KA A A ERE . Pt 88 A 42
BV Tk A 1) 200 B TR A B el g O B R

JE | HiE 25 TR AR R A B80T 0 o A
24 PRERREEM

A AR Na* K™, Ca® 55 5 1) 30 355 1 i i, 40
IR FSE 18 235 460 R A 2 J3 4 1T S 0 3K 2 /NG T4 L Y
20 00 S5 1) 5 4 e AE AR I T S T e, DA
T 5% M R 7 %) 40 L S ) il R A AR, 5 B0 i 5t
TS 32 B W T AR I 4R BTN S A 4 4 K B A
JE O 30 3 e 1) S

N 2 fw Bl 2 B I A B ) 5% % R HL
KA R EMEEF (p<0.05), 2 MIC 2MIC JF & e &
R A T T Ak ) T A B VA R R T
X L 18 B AR A ot IO T TR T A 4 i S 1) &
A, A7 200 A ) 3 o i 40 i 4 R T A
P00 3] 240 A O R AR AR 1 R AR R T X R 1Y
SR RN R I S B2 o < G e Pl R
HLi s FAE T
25 HMppETEEM

R 0 AF K43 7 4 5 2 40 S R AN i 5 )
FERAATSE R T, A R o e B R X
SH R 0 O R I R S T AR 1 T R AR AR
I, DT A0 o) 200 R BT 2 B 1 AR R IO
XoF A A 240 5 P P 5 )

W 2 Fos , bl 25 15 7% i 1) ) 4E | X B8 41 8%
FRW AR 1A 0 A AR RS E T MIC 2MIC R
e B R A I OO Ak B £ 5 5 P AR 1 RR
S GG O, R BT B4R A
& TR A 3L A A 4 L B S M A2 BB IR B T
Ko, s T O R AR K B, AR R
00T R Y b TR A R SRR O 5 AR
—3,

2.6 SRR BN AT 4 H B Bk 40 A BE Y &2 0

i P T Al (AKCP ) S — oK gt ity , T ik BT
T B TR T S A ML IR SRR 1 K A, R IBCTC ML IR
AR T S B AR xR iR

x2 REMRIGEMNEEFEREMAEREEENZMNE
Table 2 Effects of Ginkgo biloba leaf extracts on the membrane permeability of Staphylococcus saprophyticus

X Hi 4.60£0.21¢ 9.60+0.92 10.4+0.07
MIC 4.70+0.13¢ 11.35£1.20" 13.39+0.50*
2MIC 4.74+0.10" 14.66+1.62* 12.86+0.54®
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F5f 8] /h
8.20+0.21* 6.35.+0.85" 4.09+1.51°¢ 0.42+0.05"
10.60+0.73" 8.08+1.09° 3.70+0.23¢ 2.97+0.78*
10.91+1.01° 8.07+1.03¢ 3.87+0.11% 2.36+0.31°

T R RO (e Ar v 22 Rl — A7 Bl LR TR] AR B AR AT 35 0% 53 (p<0.05) .
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Fig. 2 Effects of Ginkgo biloba leaf extracts on the

membrane integrity of Staphylococcus

saprophyticus
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Fig. 3 Effects of Ginkgo biloba leaf extracts on the cell
wall of Staphylococcus saprophyticus
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Fig. 4 Scanning electron microscopy of Staphylococcus

saprophyticus treated by Ginkgo biloba leaf

extracts for 6 h
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