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Abstract Scale insects heavily damaged many agricultural crops and trees in urban and forest areas. This
study was conducted to carry out alternative control methods for environmentally friendly control of scale
insects. Hot water extract of Quisquali indica produced high mortality against the black pine bast scale,
Matsucoccus thunbergianae in previously experiment. Methanol extract obtained from fruit of Q. indica was
successively fractionated using hexane, chloroform, ethyl acetate, buthanol and water which were examined
by exposing for their insecticidal activity against four Cocoidea species (Eriococcus lagerstroemiae,
Ceroplastes japonicus, Crisicoccus pini and Planococcus citri) in laboratory. Hexane fraction gave the highest
insecticidal activity against scale insect pest. GC-mass analysis confirmed that the main compounds of Q.
indica were alpha-pinene, methyl palmitate, eugenol, methyl myristate, phthalic acid mono(2-ethylhexyl)ester
and palmitic acid. Among those compounds, a-pinene was included 10 hexane subfractions. LCs, of a-pinene
was 0.0114 ppm against 2nd instar of E. lagerstroemiae. These results suggest that Q. indica extracts might
be used as an alternative control agent of scale insects.

Key words alpha-pinene, botanical pesticide, plant extracts, Quisqualis indica, scale insect
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Ao 7|3 Q= Ul e ASLZAREY| (Ceroplastes
japomcus}g H]E3le] 31%0] ¢#A UtK(The Entomo-
logical Society of Korea and Korean Society of Applied
Entomology, 1994). 7+ #= 2 AAIA =2 2000
ool 4 s o] Fo] FEL dFle] HE AL A
© 54< 7L A sEvEeld e a2
dl(Crisicoccus piniye H]E3ld 25%0] d&EA Uk 1
Yz g = A AAFLSRE 5009F0] dHA UL, $
gutells FHUZRAEE (Eriococcus  lagerstroemiae)S:
H|Z3t] 650 LA St oMo EeE = d Al
AR SR 25099F0] FeA U, SEutle EREAA
W) (Matsucoccus thunbergianaeye B3] 8%0] L&A
AtHThe Entomological Society of Korea and Korean
Society of Applied Entomology, 1994; Gillott, 1995).
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¢ dZo|tk(Jeon et al., 1996). °|& <13 A=A H&
o= HFo] FA43] zhaste] ZAxHY S0l tiAstaL
A 53] oAE A Axdhe TtESFY 2ATE oS
a7} Al Aot} B F5SFHA nlolgl~E mrlst
3L, FAA Erlehe AEE Qe 2aHH R 18
HPIAIA FA A8 ABIA T, ] 7HAE SHEA
71715 b Y 229 A HAAME AEWNETt =
3% th(Johnson and Lyon; 1991; Jeon et al., 1996; Ji et
al., 2010).

olglgh ZA e 7o WAE flste] FE 343H] WAl
ojEstaL Qo iAo ® JREA7E Af el Hal 3
Mt & thdA F=olu BAlvh AW A EC] Z4A]
el 7 BAle] doix= tiAlZQl wAlA ] side] Jast
TH(Choi et al., 2012; Kim et al., 2001; Seo et al., 2011).
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Bo] A7l E flate] Aitete EHER 13d 24
AEAAM FEAES FE381 ooFFolv sH8E, 5o
geoFel =2 857 AtiKim, 2005; Baser and
Buchbauer, 2010).
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1 w744 100% MeOHS F23] -2 T A2 48]
ZFEQt BRI 33 RHE FEEevh. il oA
(Sanyo 185 mm @, No 2, Japan)& A8-3l] 18
U2, gE-L 1000 ml 2= Fekado] wo} 33] wks
ostar, 3173179 5571 (Rotary vacuum evaporator N-
11, Japan)E AR&-sto] 40°CollM &5 AXAIA WEE F
Z5(402.8 gy2 A3t

Az WEhS: 2554028 gy SF(1000 ml)E &
AA GARCR Bufe] S48 Eo7PHA &l #5353
o} g a2l 7] (separation funnel)?l|] 7132 1,000
ml n-hexaneS 7Fste] 23] Estal AT &, e
H9] n-hexane3-g wElstAL, o] - #8E 23] ¥ A
SI3ATE n-hexane #8S IARY $57|2 55 A2AA
t}, o]¢} 7He- W o & chloroform (CHCLs, 1000 ml), ethyl
acetate (EtOAc, 1000 ml), n-butanol (BuOH, 1000 ml)Z 2t
7k 33 A oR FEe thE, 27k #E8E2 1000
ml 2= FefTe]| ol 7St 55 7] (Rotary vacuum
evaporator N-1000, Japan)Z &= 71ZAIZ T} Hexanel-$]
M= 91.8 g0 FE=S AUH CHCLEZHIAM = 84 g,
EtOAcE- o E 80.3 g, BUOHEZ M E 572 g2 A9
3, H,OZgdM = 89.5 0] T8ES At &0 g5}
of A2 Ihe] FYES Img T 1 mle HERES H7kste]
glass vialoll 1000 ppm®] HAAIEE THE1L, vortex mixer
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ol mEhS 100 ppme Egste] A sigith. thzokA|
2% methidathion 40% ECE AZ|sl3ith. A $ Ag4
o 4AZF et F FH AF25°C, D:L=12:12, 60% %
%; JEIO TECK, GC-1000, Korea)o| Ba3}%it}. 3] 4E=-2]
Table 2. Insecticidal activity of hole hexane fraction of Q.

indica methanol extract on crawler of C. Pini at 72 hours after
treatment in laboratory

Concentration % Mortality % Corrected
(ppm) (mean + SE) mortality
200 88.3£3.2b" 84.4
100 93.3+3.8b 91.1
50 86.6 £2.7b 82.2
25 80.0 +3.8b 73.3
0 25.0+3.2a -

*Means followed by same letters within each column are
significantly different (Tukey HDS Test, P < 0.05).

Table 1. Insecticidal activities of fraction form Q. indica methanol extract against crawlers of Eriococcus lagerstroemiae, Ceroplastes
Japonicus, Planococcus citrd, and 1st and 2nd instar of Crisicoccus pini at 72 hours

% mortality (mean + SE)
Fraction COHE: entration ) . o . 1* instar 2" instar
ppm) E. lagerstroemiae  C. japonicus P, citri of P. pini of P. pini
Hexane 100 96.6 +3.3¢" 10.9 £3.52" 83.3+4.3d" 96.6 +3.3cd’ 61.6+£6.9b
CHCl, 100 83.3+3.3b 14.1£3.1a 81.6 £3.2cd 81.6£3.2b 53.3+£9.0b
EtOAc 100 76.6 £ 1.9b 7.1£19a 63.3+£5.8¢cd 84.9 £5.0bc 43.3+4.3ab
BuOH 100 75.0+5.7b 194 +5.1a 68.3+4.2cd 86.6 £4.7bc 40.0 +2.7ab
H,O 100 71.6 £3.2b 209+ 6.4a 61.6 +5.7bc 75.0+5.7b 35.0+4.2ab
MeOH control 100 35.0+£3.2a 5.0%+29a 35.0 £ 5.0ab 35.0+3.2a 35.0 +£7.9ab
Methidathion EC 4000 98.3+1.7¢c 100 £ 0.0b 100.0 £ 0.0e 100 £0.0d 91.6 £3.2c
Control - 35.0£3.2a 5.6£3.9a 21.6+5.7a 31.6£1.7a 183 £5.7a

*Means followed by same letters within the column are significantly different (Tukey HDS Test, P < 0.05).

**C. japonicus was checked at 7days after treatment.
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Hexane subfraction

Fig. 1. Insecticidal activiities of hexane subfractions of Q.
indica against Planococcus citri crawlers at 100 ppm, 72 hours.
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Fig. 2. (A) GC Chromatogram and Mass spectrum of Q.indica hexane fraction extracts (found in all ten HS fractions), (B) GC
Chromatogram and Mass spectrum of a-pinene standard compound.
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