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Abstract: In order to study the insecticidal active components of Mirabilis jalapa seeds against Spodoptera frugiper-
da, the petroleum ether extracts from Mirabilis jalapa seeds were separated by silica gel column chromatography and ana-
lyzed by gas chromatography-mass spectrometry ( GC-MS). The insecticidal activity of each fraction and chemical composi-
tion against Spodopiera frugiperda was determined by insect immersion method. The results showed that the petroleum ether
extract was separated by silica gel column chromatography, and a total of 20 fractions were obtained. Fraction 2 displayed

the highest corrected mortality rate for the 3rd instar larvae of Spodoptera frugiperda, reaching 82.00% on the 7th day. Ac-

cording to GC-MS analysis, the main chemical components
%5 B A .2023-10-24 of fraction 2 were tridecane (9.59%), ethyl linoleate
EEWE AR (2022002023) ; B 5K A ARHA R 6 (51.14%) , and ethyl oleate (34.26% ). On the 7th day,
FAEFE S H (31201572) 5 VG pg ARk K22 A A 5| #5550 H
(111307) the 3rd instar larvae of Spodoptera frugiperda were 15.06
BB W (1998-) , 2, BN AT BB A, BF5ETT 1) mg/ml, 5.70 mg/ml, and 18.42 mg/ml, respectively.
AW Z R R S R (E-mail ) 2859202094 @ qq. Ethyl linoleate had the best insecticidal activity. With the
com
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the LC,, values of the three chemical components against

increase of ethyl linoleate concentration, the activity of

acetylcholinesterase (AChE) showed a trend of first inhi-
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bition, then activation, and then inhibition, and the activity of carboxylesterase (CarE) revealed a trend of first inhibition

and then activation, while the activity of Ca**-Mg”*-ATPase indicated a trend of first activation and then inhibition. In sum-

mary, ethyl linoleate was the compound with the best insecticidal activity in the petroleum ether extract of Mirabilis jalapa

seeds, which could provide theoretical basis for the development and utilization of new plant insecticides.
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Table 1 Corrected mortality rate of Spodoptera frugiperda treated

with 20 fractions of Mirabilis jalapa seeds

sy 41 dRE %3 dBRIE H5dRIE BT dRIE
FET-% (%)  BT-H (%) ST (%) HTH (%)
1 10.00z0c 12.00£2.00¢ 14.00£2.40¢  18.00+2.00c
2 74.00£2.45a  80.00%0a 82.00£2.00a  82.00+2.00a
3 16.00£2.45¢  20.00+0c 26.00+2.45¢  26.00+2.45¢
4 0+0d 0+0d 4.00£2.45d  8.00+2.00d
5 2.002.00d 6.002.45d 6.00£2.45d  6.00+2.45d
6 20.00+0c 26.00+2.45¢  32.00+2.00¢  32.00+2.00c
7 24.00£2.45¢  30.00+0b 32.00+2.00c  34.00+2.45¢
8 34.00£2.45b  42.00£2.00b  42.00£2.00b  42.00%2.00b
9 0+0d 10.00+0c 20.00+0c¢ 20.00£0c
10 8.00£2.00d  20.00+0c 28.00+2.00¢  30.00£3.16¢
11 28.00£2.00c  34.00£4.00c  42.00£2.00b  44.00£2.45b
12 10.000c 24.00£2.45¢  30.000c 34.00+2.45¢
13 10.00+0c 18.00£2.00c  24.00+2.45¢  26.00+4.00c
14 0+0d 10.00£0¢ 16.00£2.45¢  20.00+0¢
15 0+0d 4.00£2.45d  16.00£2.45¢  16.002.45¢
16 8.00+2.00d  30.00+0c 36.00+2.45¢  36.00+2.45¢
17 8.00£2.00d  16.00+£4.00c 16.00£4.00c  18.00+4.90c¢
18  18.00£2.00c  34.00%8.12¢c  34.00%8.12¢  36.00+7.48c¢
19 2.00+2.00d  10.00+0c 10.00+0c 14.00%2.45¢
20 8.00£2.00d  16.00£2.45b  20.000c 22.00£2.00¢

[l —F B 5 A )N TR OR 28 5318 KK (P<0. 05)

222 4842 09 2 TALF RS A E R RN A
REM BRI H,WHROEEESR 1d.3d.5d,
7 d R EOBE B B (LC, ) B/, A AR i
If, HYCH+ = BRI ER O R, 255 Hd, 0 R
LR A SR R I
F2 EH2HEBUSEHS

Table 2 Main chemical components of fraction 2

F5  AREESE (min) &) (%)
1 6.702 =k 9.59
2 30.977 AR 2 Fig 51.14
3 31.089 MR Z 18 34.26

23 WMk Z B Xf E ih &3 "4 AChE  CarE 0
Ca™-Mg™ -ATP Bgi& M H) 2200

2.3.1 kR LB ACKE #FHeg %y HIE 1 AT
T, AN TR) Jo S R B IV VF TR £ 1 Ah B R M O A S s

Ja SRR 7 d, 5 X RAE L, ACRE T P 2 B 5T
S EOE A S  E 5 X ARG, 0. 63 mg/ml
H11. 25 mg/mlV MR £ PR Ak B, i 3th 501 19 ACRE
TP 2 AR (P<0.05) . 0. 63 mg/ml VIR 2. FiK
AL BT M 5% 0 Mk ACRE 3% T 2 %t A 0. 79 £,
1. 25 mg/mliV i R £, T Ab B | B0 b 3% Rk ACRE 1%
PEEXT R 0. 91 5, S5XFREAAEE 2. 50 mg/mliV
W2 £ T A B ) 53 57 0 5k ACRE T 1 B 35 $2 5 (P <
0.05) WG PEEXT BRIy 1. 18 £%, 5 xFBAH L, 5. 00
mg/mlAl 10. 00 mg/ml Vi R £ Mg Zb BE, ACRE {5 1
i FREAR (P<0.05) , 5. 00 mg/mlV iR Z g Ak 34,
b BT ACKE 5 P 2 X A 0.96 1%, 10.00
mg/ ml IR CBEAL 3 R b S ACRE T 14 J2 Xof
HE Y 0. 69 175,
232 LHBR B CarE EEHh  mIK 2 Al
T, AN T Jo R I R I 3 PR £ T Ak B B b ST A K S s
J&  BAFREIEE 7 d, 5 XA E, Cark T PR S BR S
HEEE R, S5X B, 0.63 mg/mlilV i iR
ZTE AL B SR CarE 5 VE W AR (P<
0.05) ,J&XF Y 0. 64 £, 1.25 mg/ml 2. 50 mg/ml
F110. 00 mg/mIVEH R £ TR Ab B, B0 1l 53 1K Cark
T AR (P<0.05) 1,25 mg/ml V.iH1 R 2 g
ALBR, B ML TE MK CarE T PE 2 X IR Y 1.3152.50
mg/mD IR L ERALEE | B 5L MK Cark T35 M2 X
HEAY 1. 50 %5 5. 00 mg/ml V{2 2 Tg b 34, B 4l 57
WK CarE 3G PEFXTEAY 1. 80 £i%;10. 00 mg/ml Vi
fid CHRALPE B 1 5 K CarE 15 PR XT B AY 1. 26
o
2.3.3 Tk Bk LB A Ca” -Mg™ -ATP B % 4% )
& 3 R, A [) Joi o vk 5 I 3 R < T Ak 3
ST S s J5, IR 7 d, SX AL, Ca® -
Mg -ATP il I 14 2 B0 5E OS5 P il i %, 0. 63
mg/mlV i R 2 Big AL B, Ca® -Mg™ -ATP i 3% 1 5
SHHEAH HE C B 22 5% (P>0.05), 5% A L,
1.25 mg/mlfl 2. 50 mg/mlilV. j iR £ BiE Ab PR, Ca™ -
Mg® -ATP Jij 3% 7 % 3% 4% ¥ (P<0.05), 1.25
mg/ml 3 R £, Tk b 3, W M 57 7% Bk Ca® -Mg™ -
ATP B 36 PE % B EY 2. 03 4% ;2. 50 mg/mliF i 2
CERAL R | RO 5T Mk Ca® -Mg™ -ATP i 15 2 X}
TEAI 1. 49 5, 5XFREALEE, 10. 00 mg/mlV R £,
fis kb B, Ca® -Mg™ -ATP [ % 1 W 2 B % (P<
0.05) , iGN IR 0. 65 £,
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Table 3 Insecticidal activity of the chemical components of fraction 2 against Spodoptera frugiperda

bR K oE Ipignerdis 95% & {E X i . o .
sy R Ml BRREE R0 P
+ =k 1 17.05 10.78~95.23 3.40+0.36 17.01 0
3 16.36 7.35~12 814.13 1.53+0.17 19.07 0
5 15.10 6.87~1699.18 1.17£0.15 12.15 0.01
7 15.06 6.58~8 928.34 1.100.15 12.32 0.01
W R £ TR 1 8.62 6.37~11.97 4.24+0.34 10.60 0.01
3 7.26 1.73~15 859.43 2.34+0.18 46.27 0
5 6.23 1.74~95.99 2.08+0.17 36.99 0
7 5.70 2.50~16.84 2.07+0.17 24.06 0
TR B 1 27.79 20.72~43.38 1.70+0.22 2.40 0.49
3 19.87 15.31~28.77 1.53+0.18 3.05 0.38
5 18.54 14.07~27.50 1.37+0.17 4.99 0.17
7 18.42 13.76~28.21 1.28+0.16 3.41 0.33
o 45 e 1 0.16 0.13~0.22 1.86+0.23 1.39 0.71
3 0.07 0.02~2.82 1.31+0.12 23.55 0
5 0.03 0.01~0.12 1.62+0.13 20.79 0
7 0.02 0~31.49 2.18+0.17 43.92 0
= 320r 12-
3000 a — _e8
£ 280f o
= 9260 bb., b .. b b ﬁé //‘b T
) L S/ ] < P ~ o
E 20l <. B gl o€ g
E ol S N Sq dld d d d
bl ¢ SAS) !
= 2001 sc ~. S 6"
g 180+ " fe = '
-~ e
)] 160 1 1 1 | 4 Py 1 1 1 |
~ 0 2.50 5.00 7.50 10.00 0 2.50 5.00 7.50 10.00
JE e (mg/ml) SR (mg/ml)

—a— SEHXH; - o - MR L

R R NE SRR 22 5738 B KT (P<0. 05)

B1 TWhERZEEX EM R R ACRE &R0

Fig.1 The effect of ethyl linoleate on the activity of ACRE of
Spodoptera frugiperda

3 3w’

X 58 SR T - Bk A U R A TR 2T i
FRE] 20 Ao, Horp g o 2 W BRI PR R, 2R 1
d.3d.5dF7 d 5SRO AL IE SR T R 0 5 oA
74.00% .80. 00% . 82. 00% F 82. 00% , 5 H:Ath 1% 4%
25 0% (P<0.05), £ GC-MS 43¥7, W52 B F

—a— X - o - LMK Z

P R RN S R 25 53k 3K P (P<0. 05)

B2 TmBRZENEMIRE CaE EENFNT

Fig.2 The effect of ethyl linoleate on the activity of CarE of
Spodoptera frugiperda

B 2= WA =6 (9.59%) | T R & TR
(51. 14%) FIHR £ 15 (34.26% ) . Vi1 2 £ TS fi
ANETERAF, % 1 d.3 d.5 dFT7 d#Y LCs, 70 5 A
8.62 mg/ml, 7.26 mg/ml, 6.23 mg/ml Fl 5.70
mg/ml, SCHR AR IE )1 55 45 ( Tagetes erecta) | 2 [E %
( Dathura metel) FNHGWE 16 ( Adathoda vassica) LR &
TR 0T R b B 3 4 5 1 d (Y LC, i)
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B AR NG b 3R R 22 538 . K F- (P<0. 05) o

3 TihMER Z BE T Bt & A Ca® -Mg?* -ATP EiE AR

Fig.3 The effect of ethyl linoleate on the activity of Ca%*-Mg?*-
ATPase of Spodoptera frugiperda

4 246. 4 mg/ml 420. 8 mg/mlF11 253. 1 mg/ml, 5 3
d i) LCy, % % A 186.7 mg/ml, 295.5 mg/ml fll
1118.2 mg/ml'"" o B ik # & Bl ( Piper hispidiner-
vum ) FE ST TR K 3 W4 HL 96 h 1 LDy, N
B3k 277.91 w7 (TR R ETE RN 1 opl) , £
( Zingiber officinale) 3 25 IF. C. ¢ $2 BUH) K 4355 15 5
(1 10-22 07 F 8- 22075 TH) 24 h HhXF B 1 5 30 ek 2 4%
4 LD 5050 M R 3k 18.98 pg.8.55 pg il 7. 68
g Uk BT R 1 ) o SESRATRR T A
BEASICHIER 7 d X B SR 3 A IR LG, R
6.07 mg/ml""™ | BRI ( Jatropha curcas) T4
FEEA OB B2 b i 1 %) 11 23 % s b 2 0 24 h
[ LC,, 0 0. 83 mg/ml'"*' AT LLF Y, WAL B %
FH BTN 3 WA A U i AR TR R T T AR =
Fe% MGWME AL R O TR FL AR Y LA K 6 KA B AR &
i R R C BRI 10-2£ 05 R AR T4
TMEEAE TR (HR N B 8-22 0 T FRR XU A dili A2
JEHTE B IR o TS

IR £ %o HoAh 5 e s B 2R s 1 R 15
WM, RIHEE ( Consolida ajacis) W EE | L P I T FE
LR TG A7 T Tk 2 U X /)N SR i 241 EL A flh 2% T
P, O8RS ERAE T il 25300 M fe o, 28 GC-MS 43T,
4 A F B3 IR TR /NS 6 1 fik 2% 355 M
4,72 h B LCy, 9 0.26 mg/ml'™ | ¥E T ( Gardenia
jasminoides ) ¥ J X M B\ ( Bemisia tabaci ) F1 — 5
-4 ( Trialeurodes vaporariorum ) i EA AR TEE,
263t GC-MS 4387, Horp 5 Fh R BL A b, Wil iR
SR AR T T M 2% T P SR, X B gl

U i A T AR A ST M R I A R I
TNEERK—K 878 (Solidago canadensis ) #3853 A i
it 2 U X} 5 TE b B2 ( Bellamya quadrata) 24 h Fl
48 h 1) LCo, ¥ T LR SR FNIE T BEAEHL) , 43331
A 1. 10 mg/ml Al 0. 23 mg/ml, £1 7 it 2 B 28 GC-
MS 238, i R T8 75 1 e i (12, 18%) , W g Al
RE T 1R £ TR X 5 JB 3P b 8 EL A 2% UG
T ( Coriandrum sativum) 55 8 FPFEY) £ TR A2 ) %}
}ﬁéi‘é%( Cyrtorhinus lividipennis) M A 5] s R
5,35 46. 67% , 42 GC-MS 347, MEAMR £ TR 7% et
15,0 13, 52% IR 2015 T RE T HRJH 2 i
HAGHAEE
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