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Insecticidal activity of terpinen-4-ol against larvae of the oriental armyworm.

Mpythimna separata (Walker) (Lepidoptera: Noctuidae)

MA Zhi-Qing, ZHANG Xing (Biorational Pesticide Research and Development Centers Northwest Sci-Tech University of
Agriculture and Forestrys Yangling: Shaanxi 712100» China’

Abstract: Terpinen-4-ol is the main insecticidal composition in essential oil of Sabina vulgaris Ant.. an insecticidal
plant. The toxicity, poisoning symptoms and biochemical effects of terpinen-4-ol on larvae of the oriental armyworm.
Mythimna separata (Walker) were assayed. The results showed that terpinen-4-ol was very toxic to 3-instar larvae of the
ammyworm with fumigating application (LCy, = 5.3473 uL* L' Yand the LDy, of contact activity to 4-instars larvae of the
armyworm was 147.8 pg/larvae. The poisoning symptom caused by the compound could be divided into 4 stages, i.e. .
excitation. convulsion. paralysis and death: but some paralyzed insects could recover. In wivo, the activity of Na® » K* -
ATPase in brain of 5th instar larvae tested was inhibited; the inhibition ratio was 21.28% in exciting stage> 25.62% in
convulsing stages 32.10% in paralysis stage, and 34.92% in recovering stage- respectively. In vitro. the L of Na* »
K" -ATPase was 133.75 pg*ml ' (Y = 2.2236 + 1.3058X r = 0.988, y° =1.26). It had certain influence on the
activity of AChE. In the excitation stage> the activity of ester enzyme of the treated larvae was 77.0% of that of the
control; in the paralysis stage, it was 1.33 times; but it was as high as that of the control in the recovery stage.
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1.3 EFE
1.3.1 A E T AR iR e R S
HWE AL, BEEMNEXA-AREELE. &
AIEER 3R, BER 20 KR E, LR LI {E A
SRR .24 h R E A, B AR T, FELL Abbott 24
FACIE, ANLEE LR S A RIA A2, J Rk HE
24 h FIBFEFE(ID, O K 95% BEFHR. E&HAME
B b, DL— 2 & A AL IR 4B S A R R
SR R B E T = AR, MR R R .
1.3.2 Na', K*-ATP E§ #E00E 1R 2 77 ¥ DL
LDy, 771l B AR vl 5 4B S AR Bl RS L s i R, T
WITEA R AR B EA B A EA S B S0 3k R
SR, INAIKYEET 0.1 mol/L Tris-HCI MR, VKB 2]
H,7E 0C ~ 4C T4 000 t/min B> 10 min, EIF AN
JAERR . BRVE I E SR Duggan 21965 R
“. BEAEEMNEZF Folin-My & (Lorry et al.»
19512, T, BAEEE 3~5K.
1.3.3 Na*.K'-ATP E§ B R5E 7E W 2 7 . B 30

SRR RE R A 10 F R AKA 5 0.1
mol/L Tris-HCl &M, KBS %, £ 0C ~ 4CF
4 000 /min 550 10 min. EFE AT HEET IR . B
Pt VI 5 2 HE ATz 3 B (19990 K IR AR ik 55
(19998 HE. BUHEEES 3~5 K.

1.3.4 ACKE WM E T BLEY LD, FIE R 2557
SR A, 7R P A HR A B 20 Sk AR R
. BEOA Bk R CGHE D ERME D, A 3ml 0.2
mol/L pH 7.6 BIBEER R il T KB P54, 1 0C ~
4CF 4000 r/min FL> 15 min, BL_EIE AT,
B I 30 72 25 B Ellmant 1961 X0 7 5 #AT . 40 3E
ER3-51K.
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Fl HMEA-BENEASIENEHMNELER(24
Table 1 The toxicity of terpinen-d-ol against larvae of Mythimna separata (Walker) (24 h)

[ E=7E L LD, 935% BER g2k 1) v
Larvae tested Lc-p (pgeL-13 (pgedk-1) 95% Fiducial limit Chi square
3EEENH 3rd instar —1.2120 + 8.2694X 5.3473 - 5.0342 ~ 5.6799 0.678
4 #3400 4th instar —0.0479 + 2.3266X - 147.8 114.7 ~190.4 0.856

T2 Gosa = 7-83LBFNNERR 2 DT REN TR & =6 SRS

Notes: Equation fit the fact unless the “y* " is less than 7.81.
2.2 Na*.K"-ATP BEEEEMENEL R

FATH G- A-BEX AL 5 8 45 58 Na* , K* -ATP B8
WM FE 2. AR 2 M ST EHMNBE
HEFENT X, FHR M E N EER
Na*, K* -ATP BEiE A H 241G, XX,
FEZE . BB AN A A, 4 R4 B 21.289%
25.62%32.01% 1 34.92% -

®2 HMR-4-EENEH S EATE Na*  K* -ATP
B SR MRS R IR )
Table 2 The effect of terpinen-4-ol on Na* ,-K' - ATPase
activity in 5th instar larvae of Mythimna separata
(Walker) {in vitre

ok 38 BEEL 71 Specific activity

Treatment

IPFIECR)

Cpemol/Cmg pro. 3/ 20 min. ) Inhibition rate

F AN CK 0.3148 £ 0.0302 a A -
P Excitation stage 0.2468+0.045b B 21.28
R Convulsion stage  0.2270 +0.0798 be B 25.62
R ER Paralysis stage 0.2113 £0.0252 be B 32.10
F M Recovery stage 0.1984 +0.0230 ¢ B 34.92

ERPHEN SR ERNTHEFEREN: ¥ =3.75x1077 +
1.2349X(r =0.9924); B AFMEHER D: ¥=0.2488 + 1.185x 1073 X
(r=0.9940). EPRA—INHERIFARPNBRBE)FREERERE
Duncan 53T EMEME , KA £y o ( Py K EFLEZREFRE, FHE.
Notes: Data are given as means + standard errors from 3 duplications. The
regression equation is: ¥ = 3.75 x 107° + 1.2349X (7 = 0.9924). The
Tegression equation of protein is: ¥ =0.2488 + 1.185x 10" X(r = 0.994).
Data in a column with the same small ( capital ) letters are not significantly
different at Py g5 Py g;) by Duncan”s multiple range tests respectively (the

same below) .
2.3 Na* K™ -ATP BB R FEMHMEL R

MrE T ARG ENREE-4-TE R 5 %2
5 Na®  K* -ATP BEWE TV MCFR 30, DAfAviA-4-
B B3 B B O BAR AR, DAELRY Na* L K -ATP BF
AR AR R RO AL AT A AR, 1R AR R T AR
2 Y =2.2236+1.3058XCr =0.988, " = 1.260, &
I, =133.75 pgeml *,95% BFR AN 107.42 ~ 166.53
pgtml Co FLOL A VE MR 4-BE RS RS R S WS A A A
M1 Na* » K* -ATP BV ME B AT B R AN EIEA .

2.4 AChE EMENELR

MERACR 0, IR 4 BRI 5 84 M
1 AChE B — Z KT HIE . EXdEE. EZE R
PR HA 451 22 43 B 4 14.189% . 12.37% F1 15.20% »
SxEE S D, 28 A8, BE 7 R m B R,
HESAAI,

®3HS-4-EEIH S ERATHREI Nat  K* -ATP
P& MR IR R D
Table 3 The effect of terpinen-4-ol on
Na* , -K" -ATPase activity in 5th instar larvae
of Mythimna separata { Walker) Cin vive)

FUE (ugfml) B Lh 38 77 Specific activity 2 (96

Dosage Cpmol/ (g pro. J / 20 min. ) Inhibition rate
0 40.36 -

33.33 32.08 20.52
66.67 26.18 35.13
133.33 18.20 54.91
199.98 16.68 58.67
266.67 15.26 62.19

F 4 FHE-4-BERRE T S BT T ACKE JETERIRID
Table 4 The effect of terpinen-4-ol on AChE activity
in 5th instar larvae of Mythimna separata { Walker)

i BE ELE 77 Specific activity P (%)
Treatment (pmol/ Cung pro. )/ 20 min. ) Inhibition rate
TR CK 0.2408 + 0.0048 a A -
P Fxcitation stage  0.2069+ 0.0066 b B 14.08
W Convulsion stage  0.21100.0079 b B 12.37
BB Paralysis stage  0.2042+0.0174 b B 15.20

B Recovery stage 0.2555+0.0018 a A -6.10

ERTHEAIREENPFHE FEME N Y= -7.7x107% +
4.6574Cr=0.9996); HEOFRHEMZE K ¥=0.2483 + 1,185 x 10 °X (7
=0.9940).

Notes: Data are given as means + standard errors from 3 duplications. The
Tegression equation is: ¥ = — 7.7 x 1073 + 4.657X (r = 0.9996). The
Tegression equation of protein is: ¥ = 0.2488 + 1,185 x 107 X (r =
0.994) .
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2.5 BRBGAEMNESR

LAFA V7 -4-BE ALK B 5 B 4 LS, BE RS 5B 4
I, BEE 5 % R E R 8 & 7R 25 A R B
RS ¥ B B0 BVE 7 B RE AT 1.23 A1 1.33
&, SRR ERZHE.: mE 7, BEEETE 1 5 X5 A
B 5. A, FAHE-4-BEAL IR T AR Y RO B
BEWE T A TR R .

RS HME-4-BEXEEE 5 B AERRETE TERI RN
Table 5 The effect of terpinen-4-ol on esterase activity
in Sth instar larvae of Mythimna separata (Walker)

friig 88 LR 7 Specific activity th &
Treatment (pmnol/ (g pro. )/20 min. ) Ratio

TR CK 0.2365 + 0.0237 b BC 1.0
& Excitaion stage 0.1816 +0.0137 ¢ C 0.77
FEZEHR Convulsion stage 0.2909 + 0.0204 a AB 1.2
FRFEE Paralysis stage 0.3134+0.0178 a A 1.33
F 3 Recovery stage 0.231720.0201 b € 0.93

HRPHEAIKREENFHE: FEMHE S Y= 01584 +
4.912XCr =0.99300: EEAFHEM SN : ¥ = 0.004433 + 0.0001138 X ( r
=0.99400.

Notes: Data are given as means + standard errors from 3 duplications. The
Tegression equation is: ¥ =0.1584 + 4.912X(r =0.9930) . The regression
equation of protein ist ¥'=0.2488 + 1.185x 1072 X(r = 0.994).
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4. A PR IKEFHRRAKNANERL TR
RIS . 3 Zha, vl 4B R R I AR R B0 =

TERR R A R ORI R AT 5
AL LT R SR GR B XR, 19930, 04T
ML R F AR 2 M0 B R 39 B 38 R IR 2.
AT A A FA T - 4- B T] BEAR T T2 R 4
TETREZTRF A, $005R f 39 BE 24 % B 59 s B 45 Rl

A VERIRE T, A Xt BB E AR o R
A E P IAMEEL R B R R AR K
MFARR A KRS, MH ] MEEPERE RS
TERRE JE B 75 (Blum and Kerns» 1956 Narahashi> 1971:
Clements and May, 19770, 3 SERELRAF s FAR i1 4% -4-
T2l hh A 5 w4 BB F AR R AR, ik —
SRR e i -4 -7 ] B R 40 HR4G e 2 R HL
AL — M EER . BARMURE P EERE S
e H izt B R T AMEHFHN, B FH—
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3.2 Na*, K -ATP B8] BE 2N B - 4- B2 00 RO R RS
MBERETE N 2 55 R #r 805 -4-BF 0] O A &
P2 A AP Nat L K-ATP BRI, =
133.75 pg s ml "o B 505 T v AR-4-BF 0 2K 08
Na* K*-ATP BERIEHERAHEMMBEIEH. =2
Na' K*-ATPEESZ £ B, Na* 85 F 00 5240 8, K3
e, a2t i, SR ST E B R v mE iR
MIRERK, ® Na* - K* -ATP EEHIHF A2 5] & b i 28
BEBNVER (Lees, 1991; A FE X, 1993). AL W, B
G4 EPFEMENENREFTHE Na >
K*-ATP ES4E S BT . 4, W B3GR 28
A Na* K -ATP B8 BB B8 190HER, B
W AR A 1F PR AR Leng and Xiao. 1995; HI Y
FUATRR, 1999), BHMEZZA K Na*  K* -ATP B
2 T A 1 2 250 U R bR . — (I #5 5, 1999;
TEREMMAER, 1908, AR ZINITH KX
FhH S WA A Nat - K -ATP BEETE B A4 89 B0
VEFT, TEEEZE A v BRBE AN 58 BRFT A, 01 22 43 )
H10.78% 15.38% F1 24 .43 %, {8 F0 55 15 F7 B4 i
15-4-FF 95 . B SRR 4-FF B E IR AN Na” s
K*-ATP Bg i5 1% M) 809, AR Na*» K*-ATP BE 7] B2
AR -A-BERE R bR . SR XA RERTSE
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