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Abstract FExiraction of insecticide constituents from Trigonella foenum-graecum 1. by supercritical fluid CO,
extraction SFE-CO, method was optimized and the contact toxicity of extracts to Rhyzopertha dominica
Fabricius were assayed. The extraction method was optimized with orthogonal design experiments. Contact
toxicity and efficiency of extraction were used as value standards. The results showed that the optimal extraction
was achieved at 55°C under 25 MPa of pressure the modifier was 95% alcohol and the rate between seeds
powder and modifier was 200 g:30 mL. Extraction pressure and modifier volume showed significant effect to
extraction procedure while extraction temperature and modifier concentration showed less effect. The extracts
loaded on filter paper showed toxicity to adult R. dominica. An extraction rate of 5.96% was achieved at
theoptimal condition and the toxicity was increased obviously with the 1.Cs, value of 65.03 pg/cm’ for R.
dominica treated on filter paper for 3 days and then cultured normally for one week. The results indicated that
the extracts have high insecticide activity on R. dominica .
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1995
Pierre 40
et al. 1995 Claude et al. 1996 Dirk et al. 1999 1.4
Oncina et al . 2000 9 c¢m
Secoy and Smith 1983 70.8 cm’
Afifi et al. 1988 8 pg/mL
1 mL
6 cm 5 cm
Jerome 1997
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CO, 30
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1 CO,

Table 1 Factors and levels of the SFE-CO, extraction of insecticide constituents from 7Trigonella foenum-graecum

Level Extraction pressure MPa Extraction temperature °C Alcohol volume mL Alcohol concentration %
1 20 45 20 60
25 50 30 75
30 55 40 95
2 Co,

Table 2 Results and intuitionistic analysis of the SFE-CO, extraction of Trigonella foenum-graecum

Fxtract Extraction pressure Extraction temperature  Alcohol volume  Alcohol concentration ~ Weight of extract Extraction efficiency
xtract no. MPa o il % . %
1 20 45 20 60 9.94 4.97
2 20 50 30 75 7.38 3.69
3 20 55 40 95 6.2 3.10
4 25 45 30 95 11.18 5.59
5 25 50 40 60 12.36 6.18
6 25 55 20 75 11.15 5.58
7 30 45 40 75 11.13 5.57
8 30 50 20 95 10.89 5.45
9 30 55 30 60 11.52 5.76
K; 3.92 5.38 5.33 5.64
K, 5.78 5.11 5.01 4.95
K; 5.59 4.81 4.95 4.71
R 1.86 0.56 0.38 0.92
3 0.05
P <
3
Table 3 Error analysis of the SFE-CO, extraction of insecticide constituents from Trigonella foenum-graecum
F
Difference source Sum of squares Freedom degree Mean square F ratio Significance
. MPa 6.3082 2 3.1541 24.8984 0.0386
Extraction pressure
. C 0.4763 2 0.2381 1.8799 0.3472
Extraction temperature
mL
Alcohol volume 0.2534 2 0.1267
%
. 1.3831 2 0.6915 5.4591 0.1548
Alcohol concentration
Total 8.4209
2.3 CO, 2.09 2.10 1.72
9 1.74 5 7
1.20 1.28 7 24 h
2
LG, LGy 95% 146.97 pg/em’ 10
10 ICy 91.48 pg/om’ 5
4 9 10 101.03 pg/em’
5
24 h 102.49 ~ 146.97 pg/em’ 10
70.03 ~ 101.03 pg/em’ 4

9 10
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10 P <0.05
LCs 4
20 MPa
55C 30 mL 95 %
5
4 CO,
Table 4 Contact toxicity of extracts from Trigonella foenum-graecum by SFE-CO, to
Rhyzopertha dominica and intuitionistic analysis of 10 d’ s LCs,
LCso LCsy 95%
. . . SE b . .
Duration Extract no. Regression equation ,j,g/gmz 95% confident limit /;g/cmz Relative toxicity
24 h 1 y=-3.83+4.19x 0.3145 128.61 118.08 - 140.56 1.14
2 y=-6.60+5.7lx 0.4783 107.31 98.98 - 115.57 1.37
3 y=-5.96+5.36x 0.4323 111.19 79.75 - 145.95 1.32
4 y=-3.54+42lx 0.3223 106.33 73.21-142.95 1.38
5 y=-6.96+5.52x 0.4402 146.12 135.41 - 159.26 1.01
6 y=-7.24+5.88x 0.4910 120.34 78.00 — 183.48 1.22
7 y=-6.74+5.42x 0.4290 146.97 103.42 - 307.14 1.00
8 y=-5.37+4.95« 0.3821 124.23 85.65 - 189.44 1.18
9 y=-2.79+3.87x 0.2989 102.49 93.85-244.19 1.43
10d 1 y=-7.49+6.66x 0.6319 74.90 65.77-82.52 1.96
2 y=-11.67+8.89x 0.9538 75.12 65.09 - 82.95 1.96
3 y=-12.66+9.18x 0.9817 83.68 74.49 - 90.90 1.76
4 y=-5.96+5.93x 0.5639 70.49 60.89 - 78.53 2.09
5 y=-7.72+6.34x 0.5642 101.03 92.98 - 108.59 1.45
6 y=-9.47+7.54x 0.7389 82.93 73.96 -90.34 1.77
7 y=-11.54+8.43x 0.8654 91.48 83.11-98.39 1.61
8 y=-12.51+9.09x 0.9638 84.31 75.42-91.35 1.74
9 y=-7.47+6.76x 0.6599 70.03 60.31-78.02 2.10
K, 77.90 78.96 80.71 81.99
K, 84.82 86.82 71.88 83.18
Ks 81.94 78.88 92.06 79.49
R 6.92 7.94 20.18 3.68
5 10
Table 5 Error analysis of the 10 d’ s contact toxicity of insecticide constituents from Trigonella foenum-graecum extracted by SFE-CO,
F
Difference source Sum of squares Freedom degree Mean square F ratio Significance
. MPa 72.4746 2 36.2373 3.4109 0.2267
Extraction pressure
. C 124.8191 2 62.4096 5.8745 0.1454
Extraction temperature
ml 614.2159 2 307.108 28.9075 0.0334
Alcohol volume
%
Alcohol concentration 21.2476 2 10.6238
Total 832.7572
2.4
30 mL 55C

25
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MPa CO,
25 MPa 6
55C 30 mL 95 % CO,
15 kg 24h 10
LCy, 102.63 pg/ e’ 65.03 pg/ em’
893.4 ¢ 1.43  2.26
5.96%
6 CO,
Table 6 Contact toxicity of extracts from Trigonella foenum-graecum by the optimized
SFE-CO, method to Rhyzopertha dominica
. LCs LCsy 95%
Duration Regression equation SEb pglent 95% confident limit yrg/cn’ Relative toxicity
24 h y=-1.26+3.12x 0.2600 102.63 93.52-114.12 1.43
48 h y=-1.23+3.19x 0.2474 90.05 81.53 -101.38 1.63
72 h u=-1.86+3.65x 0.2681 75.74 60.03 - 105.38 1.94
10d y=-1.19+3.41x 0.2636 65.03 52.59 -82.34 2.26
25 MPa 55C
3 30 mL 95 %
1h 17.5 MPa 1
50°C I 5.6 MPa I 40°C
Il 5.4 MPa I 38C
5.96%
Gamiz-Gracia and Luque de Castro 2000 Diaz-Maroto CO,
et al. 2002
24h 10 1.43
Co, 2.26 LGy, 102.63 pg/ em’ 65.03 pg/ em’
SFE-CO, Co,
CO, CO,
2000 Lang and Chien 2001
CO,
2002
2002 Pourmortazavi et al. 2003 Menaker et al .
2004
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