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Fig. 1. Structure of bilobalide.
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Fig. 2. Mass spectrum of TMS-derivative of bilobalide.

Sodium ethoxideol| ¢]3}+ bilobalide®] 7}#3] wHE-&-
B3alzl = 5x17F Fo] TLC plate Aol bilobalide2]
spoto} UElL}A] ¢Fo} bilobalide} #3l€ ALE dehst
9t} Bilobalide9} o]o] ®&j&-5 TMSZ f=Askst &
GC/MS #4183 Ax 1 29 752 mass spectrumS:
d9itt Bilobalide: 15.27%- 9] retention timeo|A] peak
7b UERith  Bilobalideo] A#EAxwELL FAY
455242 ERGou, AAl TMS #5438 bilobalided]
Bapre 47002 ginkgolidedl 3lgHEe] o]23 EAQ
methyl7]7} g€tgl a2 vehdt) (Chaurets, 1991).

THE RS E-S retention time 7.25%-0)A4 peak7} vheRyt
1 ole) TICE 29 33 gom, TICY Atz A4
M e 95%0)A0l Aoz AWEem, ojufe] FE&d
7% olith AEAsdERe 19 49 23, oled A

—_
Frzujglon ol 7HEajEe] &= bilobalide?] 7]
BoAel trilactone?] +F7F E&®  EAZE 1649
cyclopentenone 3= A=A
m-.‘ ) T
20
(2]
PR I - JLJ 2 AT,

T § T " Do T T U v T
5 . 1.8 1.0 12.5 15.0 1.5

Fig. 3. Total ion chromatogram of hydrolysis product
of bilobalide.
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Fig. 4. Electron impact mass spectrum and structure
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Fig. 6. Electron impact mass spectrum and structure of oxidation product.
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Table 1. Insecticidal activities of bilobalide and its derivatives against Nilaparvata lugens Stil adults determined

by topical application

Product Time (hrs)  LDs (ng/ ¢) Slope (- SE) 95% FL RT”
Bilobalide 24 0.64 1 01 (+0.14) 042~1.09 1
48 047 04 (+0.18) 031~076 1
Mono-acetate 24 194 219 (£044) 1.33~281 3.03
48 1.27 211 (£045) 0.80~1.83 2.70
Ginkgolide C 24 2.39 1.78 (£0.33) 1.32~3.90 3.73
48 207 1.90 (£0.34) 117~3.34 440
Oxidation 24 36.67 221 (£048) 23.18~52.10 57.30
product 48 274 235 (£0.60) 11.66~32.60 48.38
Di-acetate 24 46.15 241 (x0.58) 32.51~82.96 7211
48 19.14 1.61 (£041) 11.53~32.04 40.72
Hydrolysis 24 24046 223 (+£0.37) 168.49 ~336.53 375.72
product 48 167.30 1.99 (+043) 108.87 ~247.08 355.96

? Relative toxicity (LCso of each chemical/LCso of bilobalide(1.00)).
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Insecticidal Activities of Bilobalide from Ginkgo biloba Leaves and its Derivatives

Eun-Young Yang, Su-Myeong Hong, Young-Joon Ahn' and Oh-Kyung Kwon (National Institute of Agricultural
Science & Technology, RDA, Suwon, 441-707, Korea and 'Division of Applied Biology and Chemistry, College of
Agriculture and Life Science, Seoul National University, Suwon, 441-744, korea)

Abstract : This study was conducted to investigate insecticidal activities of Ginkgo biloba (L.) leaves-derived
bilobalide and its hydrolysis and oxidation products against adults of Nilaparvata lugens Stal. To find out
active insecticidal moiety of bilobalide, decomposed intermediates and derivatives of bilobalide were made
by hydrolysis, oxidation, and acetylation. The structures of hydrolysis product by base and oxidation
product by acid were identified as cyclopentenone analogues and trilactone sesquiterpene from dehydration
of bilobalide, respectively. Insecticidal activities of the decomposed intermediates and the derivatives of
bilobalide decreased in the order of bilobalide, monoacetate, ginkgolide C, oxidation product, diacetate, and
hydrolysis product. Therefore, trilactone structure of bilobalide may be essential for its insecticidal activity.
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