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To overcome the problems associated with chemical pesticides, biological pest controls agent
extracted from Ginkgo biloba was studied. Insecticidal activities components in Ginkgo biloba
extracts were analyzed using high performance liquid chromatography (HPLC). This results of
HPLC analysis, GG-W80 were included bilobalide 611 pg/kg, ginkgolide A 37 pg/kg and ginkgolide
B 243 pg/kg, while YG-W80 were included bilobalide 214 ug/kg and ginkgolide B 46 ng/kg. The
biological activity of Ginkgo biloba extracts were conducted to repellent and pesticidial effect of Ter-
ranichus urticae, Aphis gossypii and Myzus persicae treated with Ginkgo biloba leaves extracts. Mor-
talities of adult T wrticae to green Ginkgo biloba extracts (GG-W80) and yellow Ginkgo biloba
extracts (YG-W80) were shown 98.3% and 20.0%, respectively. From these results, terpenes com-
ponents in Ginkgo biloba extracts could be use for biological controls for 1. urficae.
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Table 1. Quantitative HPLC method for terpene trilactones in
Ginkgo biloba leaves extract

Analytical instrument HPLC
Detection UV 219 nm
Column Luna 5 um C4(2) 250> 4.60 mm
Flow rate I m//min
Mobile phase H,0 : THF : MeOH =68.5 : 10.5 : 21
Injection Volume 20 Wl

Table 2. The weight of water extracts from Ginkgo biloba leaves

Extracts Weights of extract*
GG-W80 (Ginkgo biloba leaves extract) 17.4
YG-W80 (Yellow Ginkgo biloba leaves extract) 152

*Weight of extract was expressed in g/100 g of dried leaves.
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Table 3. Mortality of T. urticae female adults treated with Ginkgo
biloba leaves extracts

Table 5. Mortality of T urticae treated with yellow Ginkgo biloba
leaves extracts

24 hr 48 hr . Mortality (%)
Extracts diluted  before treated Treatment Dilution
Mortality (%) Mortality (%) 1 DAT 2 DAT 3 DAT
GG-W80* 10X 270 90.6+3.0 98.3+1.7 YG-W80* crude 57.8 63.3 67.8
GG-W80 20X 270 722+24 80.7+4.3 10X 189 20.0 25.6
Control 270 19+1.0 26+08 20X 33 8.9 20.0
40X 1.1 22 133

*(G(G-W80; Distilled water extract at 80°C.
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Fig. 1. Repellent index of I. urticae, A. gossypii and M. persicae
treated with Ginkgo biloba leaves extracts.
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*YG-W80; Yellow Ginkgo biloba extracts.

Table 6. Repellent index of T, urttcae on the yellow Gmkgo biloba
leaves extracts

Repellent index

Treatment Dilution
1 DAT 2 DAT 3 DAT
YG-W80* crude 91.1 111 -11.1
10X 77.8 -6.7 222
20X 53.3 20.0 -6.6
40X 84.4 6.7 -44

*YG-W80; Yellow Ginkgo biloba extracts.

It T4 @kt sdAlcdl= 747F 6.7%, 6.1%5r0] s}
A&HQ AFaNt JoS & F Ak 2Evt E3KIGE
9] A% F2E AY 194d= Ag 50] 13.7%%= ;lakour 3
ARHE= ARG S71E] ARt sdRdle &S0
49.9%% UERdTh oA AYES] AdFo] HiE oS YT
EXo] slol AMA7E FA FTkete] F9E WAZE HA] ek
Aoz wekac)

=3 239 F2E9) ﬂ‘%‘i—ﬂ- = %
W800 2]3} Adulo]go] Azo] Al
Al BLEA w9 Hgtom,
3UA S 67.8%2) AEET FE 23
uls)] w9 @A vERt

@ o239 F2Ee /MES =& 23 FEES] 79
F3R= Table 63 7o 108 S|X<f Hz] F 1950l Hulo]
Sl thal 77.8%<] 7Mgi T2 o9l 228 7|9
e} vl el F 2dAldle Z1EaERT 548 oA
YG-W8001 &&#Ql 7|9 gaes 24 eS¢ T I

IR ES BpolSgEd ek YG-W80e] A EHAE
B Table 73 7o) E3XICIEY] thalr] YG-W80 A A
g 2dAo) 17.8%2 AELL B UE T Hile Wge
U A& d94S sl Al 7HRE QAsIEE o]F )
AF7}t A EsA Hes g3 $esital $gsilels
n)&3l5 o, BeolE AN E-LS YG-W80 €] 3¢ AzA
B 457 o gol AFEAE JdFT + AUTh

o F2EQ YG-
Table 59} 7o) 3
°J°“% AE S A X &

]

d FEEd AFEA

ﬁ?

ﬂl

Table 4. Survival rate of T. urticae and A. gossypii on the Angelica keiskei and rose treated with Ginkgo biloba leaves extracts in PVC house

Survival rate (%)

Insect pests Host plants Before treatment
1DAT 3 DAT 5 DAT
) Angelica keiskei 101+36.9 59.6+16.9 11.5+42 6.7+2.6
T wrticae
Rose 48469 31.5+65 14.0£2.7 6.1+23
A. gossypii Cucumber 105£16.3 13.7+3.8 19.0+13.1 49.9+9.6
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Table 7. Effect of A. gossypii and M. persicae on the yellow Ginkgo biloba leaves extracts

Population density/pot
Treatment Dilution A. gossypii M. persicae
1 DAT 2 DAT 1 DAT 2 DAT 3 DAT
YG-W80* crude 62.9 85.3 93.6 105.2
10X 115.0 91.2 88.4 81.3
20X 92.9 96.8 58.9 519
40X 106.0 99.3 70.5 60.7
*YG-W80; Yellow Ginkgo biloba extracts.
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Fig. 2. HPLC chromatogram of GG-W80 and YG-W80. HPLC
(HPLC system, Sykam, German); detection: UV 219 nm; column:

Luna 5 um C4(2) 250X 4.60 mm; flow rate: 1 m//min; mobile phase:
(H,O : THF : MeOH = 68.5 : 10.5 : 21); injection volume: 20 pl.

Table 8. The wigihts of identified components from Ginkgo biloba
leaves

Weights of identified component*

Extracts - X

bilobalide ginkgolide A ginkgolide B
GG-W80 61.1 3.7 243
YG-W80 214 - 4.6

*Weights of identified component was expressed in pug/100 g of dried
leaves.
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