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Ultrasound-Assisted Solvent Extraction of Thai Zingiberaceous Plants and
Efficacy of Crude Plant Extracts on Mushroom Mite, Luciaphorus perniciosus

Rack.
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Abstract
Mushroom mite is a cause of mushroom cultivation problem in Thailand. Luciaphorus perniciosus Rack,
which is one of mushroom mites, is the most commonly found as serious pest of cultivated mushrooms

including Lentinus squarrosulus Mont., Lentinus polychrous Lev., Auricularia polytricha Saac., and Flammulina
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velutipes Karst. Effciency of herbal extracts) from seven herbs including (Zingiber officinale Roscoe), (Alpinia
galangal (L.) Swartz), (Kaempferia parviflora Wall. Ex. Baker), (Zingiber zerumbet (L.) Smit.), (Curcuma
comosa Roxb.), (Curcuma longa L.), and (Zingiber montanum (Koenig) Link. Ex. Dietr) were tested. The
herbal extracts from fresh and dried herbs were obtained by using ethanol extraction and ultrasound-assisted
solvent extracts. In order to control population living of L. perniciosus adult female by oral feeding consuming
herbal extracts at 3% concentration (w/v) fresh and dried (Zingiber montanum (Koenig) Link. Ex. Dietr)
demonstrated 98.89% and 100% of L. perniciosus mortality, respectively. Fresh and dried Curcuma longa
Linn showed 96.67% and 98.89% of L. perniciosus mortality, respectively. Fresh and dried Kaempferia
parviflora Wall. Ex. Baker represented 94.44% and 95.56% of L. perniciosus mortality, respectively. The
efficiency of Zingiber montanum (Koenig) Link. Ex. Dietr, Curcuma longa Linn, Kaempferia parviflora Wall. Ex.
Baker, and omite in controlling population living of L. perniciosus were not significantly different. Moreover,
there were no significant differences in the efficiency of herbal extracts from these three herbs at 1.5% and
3% concentration (w/v) to control population living of L. perniciosus. Consequently, the efficiency of herbal
extracts from these three herbs could be developed as a safe and effective pesticide for growers and
consumers.

Keywords: Crude Plant Extracts, Ultrasound-Assisted Extraction, Mushroom Mite, L. perniciosus
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Table 1 The mortality rates of Luciaphorus. perniciosus Rack. adult female on day 5 after treated with
crude plant extracts prepared from fresh materials. All values are expressed as means % = 1 SD of mite
mortality. Different small letters in the same column represent statistical differences among crude extracts
(ANOVA, LSD test, p < 0.05). Different capital letters in the same row represent statistical differences

among different concentrations (ANOVA, LSD test, p < 0.05).

Concentrations

Crude extracts

0.5% (Wiv) 1% (wiv) 1.5% (wlv) 3% (wlv)
Z. officinale 14.44%1.92° 28.89+1.92% 50.00+3.33%® 72.22+5.09°
A. galangal 11.11+5.09%P 24.44+1.92% 47.78+6.94d°8 70.00+5.77°*
K. parviflora 42.22+5.09°° 63.33+3.33C 80.00+3.33%® 94.44+1.92%A
Z. zerumbet 6.67+3.33°™ 22.22+6.94% 42.22+5.09%® 61.11£1.92%
C. comosa 41.11£5.09°° 61.11£5.09° 82.22+5.09°® 93.33+3.33°"
C. longa 44.4415.09° 64.4418.39°® 91.11£5.09°* 96.67+3.33%"
Z. montanum 53.33%5.77°C 77.78+8.39"® 92.22+1.92°* 98.89+1.92%°A
DW 0.0020.00 0.00+0.00° 0.00£0.00 0.00£0.00°
Omite 0.005% 100.00+0.00? 100.00+0.00° 100.000.007 100.00+0.00?
ab bab"b a

Mite mortallty (%)

m
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4 N [<%

T
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0.5% (w/v) 1% (w/fv) 1.5% (w/fv) 3% (w/v)
concentrations
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Ac. longn M7. montanizm B Omite nnw
Figure 1 The mortality rates of Luciaphorus perniciosus Rack. adult female on day 5 after treated with crude
plant extracts prepared from fresh materials. Each bar represents means% + 1 SD of mite mortality. The

different letters over the bar represent statistical differences (ANOVA, LSD test, p < 0.05).
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Table 2 The mortality rates of Luciaphorus perniciosus Rack. adult female on day 5 after treated with crude
plant extracts prepared from dried materials. All values are expressed as means % + 1 SD of mite mortality.
Different small letters in the same column represent statistical difference among crude extracts (ANOVA, LSD
test, p < 0.05). Different capital letters in the same row represent statistical differences among different

concentrations (ANOVA, LSD test, p < 0.05).

Concentrations

extracts
0.5% (wiv) 1% (Wiv) 1.5% (wiv) 3% (wlv)

Z. officinale 26.67+3.33°° 41.11£5.09% 63.33+3.33® 74.4415.09°*
A. galanga 30.00+3.33%¢ 48.89+1.92° 70.003.33%* 77.78+10.18™
K. parviflora 62.22+1.92%C 77.78+1.92° 91.11£5.09% 95.56+1.92%*
Z. zerumbet 18.89+1.92™ 36.67+3.33° 52.22+5.09% 73.33+3.33"
C. comosa 57.78+3.85%° 73.33+£3.33% 84.44+5.09% 93.33+3.33*
C. longa 66.67+3.33°C 80.00+3.33% 93.33+3.33% 98.89+1.92%*

Z. montanum

DW

71.11+5.09°
0.00+0.00°

86.67+3.33%
0.00+0.00°

97.78+1.92%A
0.00+0.00"

100.00%0.00°*
0.00+0.00°

Omite 0.005% 100.00+0.00% 100.00+0.00% 100.00+0.00° 100.00£0.00%
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Figure 2 The mortality rates of Luciaphorus perniciosus Rack. adult female on day 5 after treated with crude
plant extracts prepared from dried materials. Each bar represents means % * 1 SD of mite mortality. The

different letters over the bar represent statistical differences (ANOVA, LSD test, p < 0.05).
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