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The purpose of this research was to investigate plants which were widely grown on the
Suranaree University of Technology campus and its vicinity for the benefitial use in the biological
control of the oriental fruit fly (OFF), Bactrocera dorsalis Handel. Three-prescreened plants, neem
(Azadidirachta indica A Juss), custard apple (4dnnona squamosa 1.), and mintweed (Hyptis suaveolens
L., Poit) were selected. Some basic properties of phytochemicals of the leaf and seed extracts were
analyzed. The effects of individual and combined extracts by same solvents on OFF eggs, larvae, and
adults were observed. The experiments were performed as the followings.

1. Quantifying total phenolic compounds and antioxidant activity of the water and ethanol plant
extracts

2. Analyzing cytotoxcity of the extracts

3. Investigating the repellency on the OFF adults

4.  Observing the efficacy of individual extracts on OFF biosis at egg, larval and adult stages

5. Observing the efficacy of combined extracts, obtained from same solvent extraction,

on the OFF biosis at egg, larval and adult stages

Phytochemical and cytotoxic properties of neem, custard apple, and mintweed extracts

Phytochemical properties of water and ethanol extracts of neem (NLE/w, NLE/e), custard apple
(CLE/w, CLFE/e), and mintweed (MLE/w, MLE/e) leaves and mintweed (MSE/w, MSE/e) seeds were
analyzed. Total phenolic compounds (TPC) were quantified by Folin Ciocalteu’s method and compared
to gallic acid standard. The TPCs were ranged as CLE/w > NLE/w > CLE/e > MSE/w > MLE/w >
MLE/e > MSE/e with the amount of 338 &= 41.83, 309 & 44.45, 297 F 31.67, 261 & 30.74, 254 +
30.51,251 131.55,245 1 26.48 and 179 & 13.38 mgGAF/L respectively.

Free radical scavenging (FRS) property was analyzed by DPPH (2,2-Diphenyl-1-picryl
hydrazyl radical) and expressed as 50% inhibition concentration (IC,y). The IC,, of NLE/w, NLE/e,
CLE/w, CLE/e, MLE/w, and MLE/e were 172.99 == 4.53, 211.53 & 8.61, 163.55 & 8.99, 218.62 &
3.64, 288.92 + 13.91, 226.39 6.22, respectively, while of MSE/w and MSE/e were 156.44 + 3.99

and 155.48 £7.06 ppm which were significantly better than the others, (P <'0.05). The phytochemicals



{vere partially separated by thin layer chromatography (TLC), using three mobile phase systems. System
A comprised of ethyl acetate : methanol : water at 81:11:8 (v/v/v); System B comprised of n-buthanol :
gracial acetic acid : water at 40:10:50 (v/v/v); and System C comprised of chloroform : methanol :
gracial acetic acid at 47.5:47.5:5 (v/v/v). TLC fingerprints and Rf of some major chemicals groups of
water and ethanol extracts were appeared differently.

Cytotoxicity of the extracts was performed by brine shrimp lethality assay (BSLA) and
expressed as LC,; at 24 hours. The toxic activity of all extracts was ranged as MLE/e > MLE/w >
MSE/w > NLE/e > MSE/e > CLE/e > NLE/w > CLE/w with LC,, of 0.14 +0.02, 0.86 1 0.07, 3.65
1041,633 £ 1.12, 6.37 £ 0.60, 27.78 1 3.27, 48.37 & 5.13, and 115.06 &= 8.97 ppm respectively.
Apparently, the cytotoxic activity of the ethanol extracts was about 4 - 8 fold of the water extracts. The
combination of NLE/e + MLE/e processed highest cytotoxic effects with LC,, of 0.07 * 0.01 ppm.
NLE/w + CLE/w showed lowest cytotoxic effect with LC,, of 10.95 * 0.74 ppm. CLE showed
synergistic effect to NLE, while MLE and MSE synergistically enhanced the effect of CLE. It was
noticed that the cytotoxicity was in agreement with the TPC, but not with FRS activity. It may be due to
the crude extracts contained various chemicals. The synergistic effects of plant combinations would be

better options in making use of plants and suiting the purposes of biological control of insect pests.

Biological Control of Egg, Larva, and Adult Oriental Fruit Flies (Bactrocera dorsalis Hendel)

The water and ethanolic extracts of neem, custard apple, and mintweed, apparently, processed
same repellent activities against OFF adults. MLE/e and MSE/e repelled OFF 65%. The repellent
efficacy was ranged as MSE/e > MLE/e > CLE/e > NLE/e > CLE/w > MSE/w > NLE/w > MLE/w.

The inhibition effects of the extracts on OFF egg hatching were dose dependent fashion. MSE/e
inhibited egg hatching most with LC,, of 591.12 +30.26 ppm and CLE/e inhibited least with LC,, of
5,815.26 1 172.20 ppm. NLE/w and NLE/e had the same inhibition activity on egg hatching with LC,,
0f3,353.35 1 156.97 ppm and 3,625.14 + 16238 ppm. The combination of ethanol extracts had higher
inhibition effects than those of water extracts. CLE/e + MLE/e processed highest inhibition with LC,,
of 475.19 & 31.90 ppm.  MLE/e synergistically contributed its effect to NLE/e and CLE/e. while

CLE/e shown additive effect to NLE/e.



NI

The anti-feeding activities of all extracts on OFF larvae were dose dependent. The water
extracts were more potent than those of ethanol extracts. At the highest concentration of 10,000 ppm,
CLE/w and MLE/w caused OFF mortality around 82%. MSE/e showed highest anti-feeding effect with
LC,, 0of 982.18 T+ 45.60 ppm. However, the effects of most extract combinations were reduced. NLE/e
+ MSE/e processed highest anti-feeding activity of LC,,0f 1,194.63 + 46.64 ppm

The direct contact effects of the extracts on OFF larvae were conducted by dipping technique.
The effects of individual extracts were quite low. MSE/w showed highest effect with LC, of 2,220.36
+83.79 ppm. The combinations of the ethanol extracts were quite potent. NLE/e + MLE/e and CLE/e
+ MLE/e had LC,, of 652.80 *13.15 ppm and 683.25 T 38.08 ppm respectively. It was noticed that
MLE/e synergistically and potentially enhanced other leaf extracts. CLE/e showed additive effect to

NLE/e.

The antifeeding activities of all individual and combined extracts on OFF adults were mild.
CLE/w had LC,; of 1,710.91 + 67.07 ppm. NLE/e + CLE/e showed highest antifeeding with LC,, of
1,605.87 + 67.93 ppm and NLE/w + MLE/w had LC,; of 1,785.91 T 8137 ppm. It was found that
CLE/e enhanced the effect of NLE/e; MLE/w enhanced the effects of NLE/w and CLE/e enhanced the
effect of MSE/e, synergistically. Synergistic effects of extract combinations were possibly selective

options in making highest benefit of using plants in biological control of OFF adults.





