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Lethal effects of scopoletin and bisdemethoxycurcumin against Tetranychus cinnabarinus
Boisd. ( Acari: Tetranychidae) : A simulation study. YANG Zhen-guo ZHANG Yong-giang
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Abstract: By using slide-dip bioassay method under laboratory condition an investigation was
made on the lethal effects of scopoletin  bisdemethoxycurcumin ( BDMC) and their combination at
an optimal mass ratio ( 7:6) of scopoletin to BDMC against the adult females of Tetranychus cinna—
barinus Boisd. A time-dose mortality model ( TDM) was established which passed the Hosmer—
Lemeshow test. The sensitivity of the adult females to the concentration change of the acaricides was
in the sequence of scopoletin > optimal mass ratio of scopoletin to BDMC > BDMC. The peak mor—
tality of the female adults was found at 32 28 and 32 h after treated with BDMC scopoletin  and
their combination at the optimal mass ratio respectively. The values of the LCy, and LCy, at 48 h
after treated with BDMC scopoletin  and their combination at the optimal mass ratio were 0. 3324
0.2035 and 0.2195 mg * mL™" and 2.1198 0.9521 and 1.1617 mg * mL™" and the median le—
thal time ( LTs,) of BDMC scopoletin and their combination at the optimal mass ratio was 7.4
6.0 and 6.1 h at the concentration 1.0 mg * mL™ and 6.4 4.8 and 5.0 h at the concentration
2.0 mg * mL™" respectively. The acaricidal activity and time-dose response of the optimal combi—
nation of scopoletin and BDMC were closer to those of scopoletin suggesting a synergistic acaricidal
activity of the combination of scopoletin and BDMC which was worthy to be developed for applica—
tion.

Key words: Tetranychus cinnabarinus; Artemisia annua; Curcuma longa; time-dose mortality mod—
el; acaricidal activity.
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Fig.1 Time-dose-mortality relationship for scopoletin and bis—
demethoxycurcumin against female adults of Tetranychus cinna—
barinus.

A: Bisdemethoxycurcumin; B: Scopole—
tin; C: Combination at the optimal mass ratio. The
same below.
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1 TDM -
Table 1 Dose—and time-effect parameters estimated from the time-dose-mortality data of scopoletin and bisdemethoxycurcu—
min against female adults of Tefranychus cinnabarinus

(2 Q)

Insecticide Conditional mortality model Eq. (2 Cumulative mortality model Eq. ( 1)
: P
Parameter Value SE t-est Parameter Value Variance Covariance
() (B ™)

B 1.7913 0.1398 12.8086 0.0001 B 1.7913 0.0219 0.0219

Scopoletin Y4 -4.3577 0.4535 9.6087 0.0001 T -4.3577 0.2304 -0.0006
Vs -4.5666 0.5069 9.0096 0.0001 TS -3.7636 0. 1280 -0.0007
Yi2 -2.7268 0.2048 13.3115 0.0001 T -2.4233 0.0344 -0.0002
Yi6 -2.1237 0.1611 13.1839 0.0001 Ti6 -1.5692 0.0158 0.0001
Y0 -1.3569 0.1226 11.0635 0.0001 Tao -0.7643 0.0083 0.0011
Y4 -1.5527 0. 1566 9.9130 0.0001 Tog -0.3895 0. 0066 0.0012
Yas -0.9699 0.1361 7.1287 0.0001 Tag 0.0550 0.0055 0.0028
Y32 -0.9584 0.1548 6.1928 0.0001 T3 0.3646 0.0052 0.0038
Y36 -1.5178 0.2256 6.7267 0.0001 T36 0.5063 0.0052 0.0044
Ya0 -1.3563 0.2194 6.1823 0.0001 Ta0 0. 6507 0.0053 0.0048
Yas -1.1461 0.2104 5.4462 0.0001 Taa 0.8041 0.0053 0.0052
Vas -1.8492 0.3224 5.7350 0.0001 Tug 0.8722 0.0053 0.0053
B 1.4923 0. 1503 9.9306 0.0001 B 1.4923 0.0104 0.0104

Bisdemethoxycurcumin 4 -4.1516 0.4148 10. 0098 0.0001 Ty -4.1516 0.0791 -0.0002
Vs -4.5410 0.5084 8.9326 0.0001 Ts -3.6343 0.0475 -0.0002
Yi2 -3.7124 0.3349 11.0858 0.0001 T -2.9795 0.0247 0.0004
Yie -3.2407 0.2692 12.0391 0. 0001 Ti6 -2.4084 0.0142 0. 0006
Y20 -2.7367 0.2137 12.8057 0.0001 Tao -1.8660 0.0085 0. 0006
You -1.6108 0.1313 12.2672 0.0001 N -1.0371 0.0042 0.0007
Y28 -1.4568 0.1376 10. 5907 0.0001 Tog -0.5319 0.0029 0.0010
Y32 -1.2817 0.1429 8.9703 0.0001 T3 -0.1450 0.0024 0.0013
Y36 -1.4669 0.1729 8.4850 0.0001 T36 0.0914 0.0022 0.0015
Y40 -2.0389 0.2461 8.2845 0.0001 Ta40 0.2036 0.0022 0.0017
Yas -2.0695 0.2636 7.8500 0.0001 Tas 0.3016 0.0021 0.0018
Vas -2.7649 0.3924 7.0460 0.0001 Tug 0.3472 0.0021 0.0019
B 1.6591 0.1388 11.9537 0.0001 B 1.6591 0.0219 0.0219

Combination at the Ya -4.3870 0.4541 9.6609 0.0001 T -4.3870 0.2342 -0.0004

optimal mass ratio Vs -4.5966 0.5074 9.0583 0.0001 TS -3.7932 0. 1300 -0.0005
Yi2 -2.7595 0.2049 13.4671 0.0001 T -2.4552 0.0349 0.0001
Yi6 -2.1635 0.1612 13.4205 0.0001 Ti6 -1.6056 0.0160 0.0003
Y0 -1.4575 0.1258 11.5900 0.0001 Tao -0.8357 0.0086 0.0011
Y24 -1.4316 0.1413 10. 1329 0. 0001 Toa -0.3967 0. 0065 0.0017
Yas -1.1470 0. 1420 8.0771 0.0001 Tag -0.0099 0.0055 0.0029
Y32 -1.1258 0. 1580 7.1259 0.0001 T3 0.2735 0.0052 0.0038
Y36 -1.5387 0.2129 7.2284 0.0001 Ti6 0.4247 0.0052 0.0044
Y40 -1.4547 0.2124 6.8503 0.0001 Ta0 0.5668 0.0051 0.0048
Yas -1.4774 0.2286 6.4642 0.0001 Taa 0. 6886 0.0051 0.0050
Vas -2.5790 0.4196 6.1470 0.0001 Tug 0.7260 0.0052 0.0051

Yy T ('h) The subscript associated with y and T denoted time after treatment ( h) .
2 TDM
Table 2 TDM modeling goodness of fit
Pearson Hosmer-Lemeshow
Treatment Pearson’ s chi-square test Hosmer-1emeshow test
X2 df p X%. 05 )(2 df p X(zy. 05

A 40.467 47 0.7716 7.401 8 0.4940

B 96.871 47 0.0001 64.001 8.370 8 0.3186 15.507

C 94.368 47 0.0001 9.675 8 0.2886

A: Bisdemethoxycurcumin; B: Scopoletin; C: Combination at the optimal mass ratio. The same be—

low.
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3 TDM 48 h LC,,
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Table 3 Comparison of the values of LC,, and LC,, estimated by TDM modeling technique and probit analysis

LCs, (mg* mL™)

LCy (mg+ mL™")

Treatment TDM TDM
Probit analysis TDM model Relative error Probit analysis TDM model Relative error
(%) (%)
0.3036+0.0350 0.3324+0.0350 -9.5 2.5890+0. 2985 2.1198+0. 1477 22.1
0.1894+0.0236 0.2035+0.0513 =7.4 1.0564+0. 1319 0.9521+0.0399 11.0
C 0.1994+0. 0267 0.2195+0.0534 -10.1 1.4876+0. 1995 1.1617+0. 0464 28.1
48h  LC, LGy 0.3324.0. 2035.0. 2195
mgemlL”"  2.1198.0.9521.1.1617 mg * mL™; LT, 50%
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32 h 50%
; , LTy,
LC,, LCy,
> >
TDM N
- LT,, 1.0 2.0 mg* mL”'
TDM - LTy
48h  LCy LGy 7.4.6.0.6.1h 6.4.4.8.5.0 h.
3. TDM LTy, 50% ;
~ di
48h  1C, LGy - d, (2)
-9.5%.-7.4% -10. 1% 4.
22.1% 11.0% 28.1%. TDM
-1.0~1.0 32
2.4 ~36 h . 3
TDM N
40 " AQCY > >
35t -
L A
g 3.0 ut ~B
gg 2.5 0 —-o—C
= £ 2.0
%g 1.5 _ 9l
= (=)
B ; 1.0 % 8
®E o5 H
S o T
-0.5 6
-1.0 5t
4 8 12 16 20 24 28 32 36 40 4 48
Ak3JETe] Time afer treatment (h) Y0 025 050 075 100 125 150 175 200 225
2 ¥k ¥ Concentration (mg * mL™)
LCs, LGy 3

Fig.2 Logarithms of the values of LCy, and LC,, estimated for
scopoletin and bisdemethoxycurcumin against female adults of

Tetranychus cinnabarinus.

LT,
Fig.3 Dose-dependent LT, of scopoletin and bisdemethoxycur—

cumin against female adults of Tetranychus cinnabarinus.
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