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Evaluation acaricidal activities of Momordica cochinchinensis extracts against

Tetranychus cinnabarinus

GUO Huili', SHI Guanglu'?, JIA Liangxi*, WANG Dongfeng’, WANG Younian''*
1 Key Laboratory of Urban Agriculture ( North) of Ministry of Agriculture P. R. China, Beijing 102206, China

2 College of Biotechnology, Beijing University of Agriculture, Beijing 102206, China

Abstract: Acaricidal activities of Momordica cochinchinensis extracts against Tetranychus cinnabarinus were tested in
laboratory using slide-dip method. M. cochinchinensis was extracted using methanol, chloroform and petroleum ether
respectively. Liquid-liquid partition technique was used to separate the chemical compounds. The acaricidal components
were separated by column chromatography and thin layer chromatography. Finally, the principal active component was
tested by GC-MS. Cultures of T. cinnabarinus were maintained in the laboratory for three years without exposure to any
acaricide. Compared with methanol and chloroform extracts, petroleum ether extracts of M. cochinchinensis showed the
highest extraction rate of 30.79% , which is significantly higher than the other solvents extraction rate, and the methanol
extraction rate was only 4. 58% . The bioassay result showed that the substance extracted using petroleum ether was effective
than the others, the corrected mortalities of T. cinnabarinus adult mites was 77. 52% after 24 h treatment at the
concentration of 2 mg/mL. The Duncan'’s test showed that the contact toxicity of the crude extracts from different solvents
was significantly different from each other (P<0.05). Petroleum ether exiract of T. cinnabarinus was found to have high
ovicidal activity to T. cinnabarinus and the corrected mortalities of eggs was 72.04% . While very low ovicidal activity was
observed with Methanol and chloroform extracts, the corrected mortalities of eggs were 9. 85% and 45.56% respectively.

The results of liquid-liquid partition showed that acaricidal activity of methanol purification was significantly higher than the
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part of petroleum ether, the corrected mortalities of adult mites and eggs were 89.60% and 74.65% after 24 h treatment at
the concentration of 2 mg/mL, while the part of petroleum ether showed the lower contact toxicity, the corrected mortalities
of adult mites and eggs were 70. 15% and 25.70% . The oviposition inhibition rate of methanol purification was 62.74%
and the repellency rate was 58.23% . Afterwards, the methanol purification of M. cochinchinensis was further purified by
silica gel column chromatography, and 10 fractions were got. The acaricidal activity of these 10 fractions to T. cinnabarinus
were determined. Fraction 5, 6, 7 had significantly acaricidal activity. Fraction 5 was found to have the highest acaricidal
activity to T. cinnabarinus , the corrected mortality of adult mites was 86.15% after 24 h treatment at the concentration of 2
mg/mL. The median lethal dose was 0.9399 mg/ml. and 95% confidence limit was 0.5517—1.6012 mg/mL. The purity
and principal component of fraction 5 were detected by TLC and GC-MS respectively. One major constituent was identified
by comparison of mass spectral of each peak with those of authentic samples in a Mass Spectra library and confirmed by
comparison of retention time obtained by GC with those of authentic compounds. The peak which appeared at about 53. 52
min was a-spinasterol with matching of 94% . It was found to have high acarcidal activity to 7. cinnabarinus. At the same
time the acaricidal activity of a-spinasterol standard was tested. The corrected mortality of adult mites was 92.37% after 24
h treatment at the concentration of 2 mg/ml. So a-spinasterol may be the main acaricidal component of M. cochinchinensis
extraction. These data provided useful information for the use of M. cochinchinensis as a novel resource of botanical

acaricide.

Key Words; Momordica cochinchinensis; Tetranychus cinnabarinus; acaricidal activity
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Hh 2 KBS R PR R 5 ( Momordica cochinchinensis ) )T AT T iR T ROFEARE)Y  BA
BREETE I BT Z DRk, P IR I 8 L B PR Tl TSR Y KRBT 2R A
FRAT WK 5 A ST O R A, R B A AR W il Ay B RS T 7 FME AW, S A R R
R SRR R SRR T 7R AR AR R B B -7 -3B BE LR -7, 22-
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#H.
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1.2 $REUE

B 150 g KRBT HOBTEYIE 208, 3 403, 43 BIFH 250 mL FEE G805 A Bk (e dral, b stdk T )3 FloR
[ PR A B R 3 3—S5 d, 108, R 3 K, 40 G IR B T e % 75 & X ( Buchi Rotavapor R-220) H1J
JEedi AR IR T  TTARICR . M 7K (AC-CU-LAB) MERRFR AR 0. 02 g 32, /i1 0.2 mL - 80 1
FELARRE S E-80 SERIRA I, HZRI/KH RS, Bl SR B0 2 mg/mL 25T, 54 T/ i Ml o
1.3 RIS PRS0 70 85 M
1.3.1 - Bk

RSN R AR U ENE VI APEAE vt &N Ry sk =T NN o R 1] 1% i3 N 7 B o W e 270 -~ BN L% N o
A1 IR BV AT <1 Hp I A SRR R B TR AR I 3 YK, B T AR U, IR TR 4
1.3.2 HETEE

e 200—300 HA:ZATRER (5 S EL T ) AR ZEHT (Buchi, C-615) #4574 2Hr 085, WERIFRIX
H RS AE ) 5.0 g, in— i O REBCRESIVE I RORE ARERE TR, JR AT REIR A P RV S, AT Bk v
ZJRMRUH Al AT EE A7 ilEE . 2R L1 (40:1,20:1,10:1,5:1,3:1,3:2,1:1) | LR ZBRVEMG, 72 1 e M i 3
10 mL/min, 73R, B 50 mL, SRS FHEZ A0 (B S e Ae 1)) B iR b 550 b 6 AR RE B K/
G IFMRIAL S RIS BN S5 1 2210 19 10 FPAL53, IBCAK 2 me/mL B2, AT AR 0605 M
1.4 A9 e
1.4.1 Bl AR AEH

2% FAO LB AR i O IR ekt e 0L AT S 99 A% 3 em KIS AEZRBE A (VT 75 3R 3 v 16 48 B B 4%
) W, B L LA  HE S BE (AR R B E] ) RO N2 AR AT 3R R
S , 5 LT RS 76 ST T L, AN AR AR 05 e R ZI0RD 11 2%, BRUESE e B S 3l , B R 30 Sk A A KR
i A AERLEE (SZM-45B3 , WiV Lo T A FRA R TR, BIBRIET-FURTE U A, 10 SR M55, 1l A
BB R — i T E G A 2G0T 5 s SR BU AWK RN R 2 25, TR A TR #%,24 h
JEk AL R B R A B S e, AR IR 3 DN E A, DLZEIR/K N 19% (R R B kiR - 80 Ty
X
1.4.2 RUIMEH

2% FAO AR B 3R A M LAl RAEH &L A UL G B, AR ZS 0.5 em, FRFEMAR I A IR A
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FRILA B H AT IR LA K GRS B E A O, 5 X B4 B9 4 Ak 0T & B A6 (29 5 d) )5, b 3
A WAL IET Rt Gt 4 A BRI SBT3, BRI 3 IRE A, AZRIR/K N 1% (RFR AL il - 80 Ry %3
ERopi
1.4.3 =OpapdlvEA

SRAEFE L G R AR ER S 0.5 em, FRTEMAR AL RRARER, i ) L 7 R — 2 WA AL 1 85 37
LA FE BRI —A29 3 em® (9 DX, DXIaE] )V A A5 AR, XS ik O A 25 W B+, TR S B A
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- 80 S XS IR, TR B i+ BRI ]

PGP R EL = O6F ™ IR - Ab 38 R A ) / (O JE ™ DRI+ A 3 B KR )
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i, FHEZERER 2 mg/mL 253, Y5 HIRTEM i KM (L FE D&M 55) e RS2 B PRI pric,
HZ5 BN 40 S fl FEE stz 20t 7 ik b, RS0 3E 3 IRE R, UZEIR/K N 1% (R FLA - 80 S Xt
WL 4050 12 .24 48 72 h URSE I F 0 35 i 0 0 15 0 Bk B ASBED) e g e s, B3 Kk R

URIEEAE (% )= (O BRI R A 5 — A 3L 7 AR 250 ) /X6 BRI 7 (R 85250 < 100 %
1.5 @55 difEvE e

KA ZHE )2 E A, AR 0.5 mm S EAMERERGG RS 40 5 S FREEHR (TLC silica gel 60
Fosy) b, EFFFA Ak . R C T8 (2:1) , BRlR & (657t 20 Jo R A 5, W e 0 ) ST J O B (6 L%
WREANERI R E A, B — R R —,
1.6 GC-MS 43Hr 414

EREAE A Agilent HP-5(30 mx0.25 mmx0. 25 wm) £ 98 BAME @F5H: , JERE R 250 °C i FEE 1 pL,
AN, HH R 1 mL/min, 43 H 1021, 4536 50 °C (5 °C/min)—280 °C ({445 10 min) , 278 EI I, 51
JEIRE 230 °C 3 RJE 250 °C |, JFHHE Bl 20—550 amu,
1.7 ik

RIS AR SPSS1L. 5 B HAT /04T . e i g4l 77 2253 T A Duncan” s #5453 ) [WIH 2 |
FIE TR BEFN 95% BEAFFR, H Abbott AR HAIELS R,
2 ZERE5HH
2.1 KREE TSR] U AR i il A 9 0 i g )

s G0 A Tk 3 AR OAS [RIA TR A FRORBOREE IR 1, NF 1 Pl LIAE . AR EHEBCR 5
7 30.78% ,ENTIRZ, B ICRIAR , UIAACEE Tl MR /N T B AR R 2 | TR M 3 K R 0 o 5
B, K 3 PRI T R A 2 mg/m FOVETR, X AR AL I S R B R AT AR I S % A
1% M- 80 VAV, 25 R LA 2., 3 T 0 S H A o s il ) ik RV IS I 35 22 5 (R B A i R 25 SRR
THITRE B HBCH X5 B9 1) fish % T P Bk 2 (P<0. 05) ey T HI BRI G 4 B , 3L 24 h JR A IESET % R 72.04%

F1 3MARBEFGAE FRRNE
Table 1 The extraction rates of M. cochinchinensis with three different solvents
FEBUA R Extract solvent FH I Methanol i Chloroform 1Bt Petroleum ether
FEWOR Extract rate/% 4.58+0.21 22.47+0.08 30.79+0. 19

R2  FEIAFERERY X SRR A4 RS A0 O B A R

Table 2 The contact toxicity against 7. cinnabarinus with the extracts using three different solvents

SN J Contact toxicity to adult mites Bl Contact toxicity to eggs

SR - - - - -~ -

Extract solvent lames RESET R Aames RESET R
Mortality/ % Corrected mortality/ % Mortality/ % Corrected mortality/ %

H i Methanol 73.33+3.81a 69.23+4.23a 15.17+1.28¢ 9.85x1.36¢

G A Chloroform 76.99+1.18a 73.45+1.24a 48.77+4.85b 45.56+5.15b

1t Petroleum ether 79.77+3.35a 77.52+3.73a 73.49+2.84a 72.04+3.04a

[l — %1 F A [ - hg e /R 22 53R i 3% (P<0. 05, Duncan’s K355)

2.2 KEEF RN AR U6 A 43 T 4 5

R T BB A T TSR AR A3, SR PRV 0 T T2 P P T YOGS A - S ok U 264 T A6 L, 43
SIS AL R A B A IS 1 K P RR R IO B T VAR BN 2 mg/mL BV TR A T DN, X RN 1%
I V- 80 VAT, XoF ANCHE R B9 114 A R 05 P 5 SR L3 3, YA B o il AR 9 %) f 3% A58 SR 408 A i Tk
A3, o FH RN B B ik A% A 1E BB TR 43 G 2 89. 60% Nl 74. 65% T A1 T Pk XoF A Ul A fioh S A IE SE TSR A
70. 15% , XTGP A fi /AL TESE TS EAR  AUA 25.70% i TG Mo 2 B A7 AE T H B 43

45 HEEU N AU (%) 7= A A P 485 SR D03 4 PR RE BRGS0 1) 7 DA o) 23R 3 v T A S T A G
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3, B R 56 M A A T B ACIBGRR 23, DA 24 h,48 1,72 h 5 RYIRES R ) BEAE I A 4R RS
A AU B I R 4 5, LR 25 W4 P2 2R 5 I ) 22 IE AR OG

R3ORETF IR SRAD I i A A0 0 E A R E

Table 3 The contact toxicity against 7. cinnabarinus with the purification of M. cochinchinensis

o J Contact toxicity to adult mites Bl Contact toxicity to eggs
A — — — -
Purification solvent BT H FEIEFETZ R FET-H KIEAET-
Mortality/ % Corrected mortality/ % Mortality/ % Corrected mortality/ %
. Methanol 92.03+2.05a 89.60+2.68a 77.35+2.22a 74.65+2.49a
A7k Petroleum ether 77.11+4.37b 70.15+5.70b 33.61+5.44b 25.70+6.09b
F4 KREFERYI R M=K MM
Table 4 Oviposit effect of 7. cinnabarinus with the purified extracts of M. cochinchinensis
EF FEERIN I L Oviposition inhibition index RO R Oviposition inhibition rate/%
Solvent 24 h 48 h 72 h 24 h 48 h 72 h
HEE Methanol 0.3065+0.0711 0.4309+0.0715 0.4579+0. 0486 48.67+0.0841a 60.10+0.0681a 62.74+0.0455a
apliilis

0.2292+0. 0495 0.2700+0. 0462 0.3425+0. 0160 32.12+0.0667b 41.98+0.0495b 51.01+0.0177b

Petroleum ether

BRI A SR WAL S, B —
S T ) X AR T 12,24 ,48,72 h R OB 2 70} — H R
AR 72.53% ,58.23% ,55. 07% 1 44.26% , A9 £ 607
B4 ) 1) O 38 2 43 ] S 59. 49% L 41. 43% ,39. 68% g O
F134.92% . 1 WTLIA R 12 h 3] 24 h 195Kk % :Z
RRRERU R, AN RAEE I ELEE —~ 5 ) ‘ ‘ ‘ .
%Iji[ 0 20 40 60 80
o I} ] Time/h
2.3 KEEFHEZEBWIAL)Z 05 5 s R 2
o5 TP R A3 A O 3o P TR | L SRR 2,12 2, A1 RFERHRR I BAORGE

Fig. 1 Repellency rate of different partitions against

P A TR C B 1) 985 V0 R B8, 22 W 2 A 0, 8 6 7 I8 £, RE
(AR A ZH 436 F 3545 10 R4y, 43 500 RE 4% 20 49
SRAD I 6 BT ) b R T L S5 SR L S0 R 14 5.6 .7 MR IESE TR B T AR A, 43k 86. 15% |
83.27% M184.13% . Mit— THEL 415 .67 BIMIARTE T, 15 08 Ve A0 B 0 2 45 20 53 %8 )b i 1 5 g [l U
T AR RE BOEHIRIE LCy, F195% BRI, 45k 6, 4055 1 LC,, 5efl>h 0. 9399 mg/mL,

T. cinnabarinus

R5 AETHRERERERNIGETFE 53 X AR i B R AR E

Table 5 The liquid chromatography fractions against 7. cinnabarinus with the purification of methanol

Har Ak 22 i FET-H KIEFET %
Fraction Petroleum ether:Ethyl acetate Mortality/ % Corrected mortality/ %
1 40:1 68.22+1.32h 65.87+0.95b
2 40:1 33.80+1.78d 28.90+3. 15d
3 40:1 48.29+3.08cd 44.47+0.20cd
4 5:1 47.07+1.43cd 43.14+1.68cd
5 3:1 86.64+0.45a 86.15+2.51a
6 3:1 83.87+0. 18a 83.27+1.42a
7 3:2 84.69+1.36a 84.13+0.37a
8 1:1 49.61+2.27¢ 45.74+2.61c
9 1:1 18.47+0. 83e 12.19+1.73e
10 100% Z.FR 2.l 25.89+2.89% 20.18+0.9%4e
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F6 H55.6.7 MRWHEBERMHMREH

Table 6 Contract toxicities of fraction5,6,7 against 7. cinnabarinus

HIy Gl ey FHOGFREL LCs, 95% HLIF R
Fraction Toxicity regression equation Correlation coefficient / (mg/mlL) 95% confidence limit/ (mg/mL)
5 ¥y=2.1093x+5.0568 0.9533 0.9399 0.5517—1.6012
6 ¥=2.0264x+4.8199 0.9765 1.2270 0.7831—1.9229
7 y=1.8493x+4.8794 0.9208 1.1626 0.7022—1.8427
2.4 gﬂﬁ 5 é@ﬁ&jﬁ)ﬁﬁj\iﬂlﬂfé TIC: guohuili2010110405.D\data.ms
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