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Stability of the insecticidal active constituents of the
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Abstract Based on the effect of its components on Prodenia litura (Fabricius) 3rd instar larvae, the rhizomes of
Piper sarmentosum Roxb. were extracted by using a conventional extraction approach, and the effects of different
pH values, temperatures and light environments on the stability of the active components of its extractives were
comprehensively evaluated. The results showed that the active components of P. sarmentosum were relatively sta-
ble at different pH values, and their activity had little change, but the activity declined with rising temperature; in
the tests with different light sources, the activity was significantly influenced by sunlight; under the condition of
sunlight for 72 h, its effect changed from 93.33% to 27.78%. Subsequently, we used 11 different light stabilizers
to examine the inhibitory effect of photolysis, finding that different stabilizers all had some inhibitory effect, and
that light stabilizer 622 and TBHQ were obviously effective. We also evaluated the effects of the light stabilizer
622 and TBHQ with different concentrations on the inhibition of P. sarmentosum ., finding that the inhibitory
effect was correlated with the concentration: the higher the concentration, the more obvious the inhibitory effect.
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Table 1 Toxicity tests of Piper sarmentosum petroleum ether extract to different instar larvae of Prodenia litura

LGCso LCyo R R .
A . . I 1 . s
2y Hu e 4 (95 % BIZFR) / (95 % E{=kR) / E]Ejﬁi' Correlation S
Instar - - LD— P equation . e
mg * mL~! mg * mL ! coefficient
2 i 1. 398(1. 136~1. 678) 3.779(3.021~5.171) y=2.967x—0. 432 0. 990 1. 304
3B 2.175(1. 805~2. 504) 4.937(4. 076~6. 504) y=23.599x—1. 215 0. 916 3. 549
4 % 3.279(2. 847~0.755) 6.421(5.414~8.187) y=4.391x—2. 265 0. 968 4. 967
5 i 10. 434(8. 895~12. 419) 23.963(18. 800~35. 299) y=23.549x—3. 614 0. 960 5.921
6 % 12. 816(10. 439~16. 084) 41. 824(30. 056~70. 381) y=2.495x—2. 764 0. 926 6. 147
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Fig. 1 Changes in the insecticidal activity of
Piper sarmentosum petroleum ether

extract over time under different pH values
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Table 2 Kinetic parameters of activity attenuation of Piper

sarmentosum petroleum ether extract under different illuminations

WADETR TR K T Tt e i
Illumination source Attenuation equation r Half-life x P
KPFHS% Sunlight C=102. 309e0- 021 4 0.971 32. 38 8. 599 0. 800 431. 977
£ 58T Ultraviolet C=97. 377 0-0095 0. 990 72. 95 5. 820 0.971 1 331. 648
H 64T Fluorescent lamp ~ C=93. 965¢ %007 9% 0. 967 87.72 5. 389 0.979 382. 601
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Table 3 Inhibition effects of different photolysis inhibitors on the photolysis of active ingredients in the

Piper sarmentosum petroleum ether extract under sunlight

Qb BET-%/ % Mortality
Treatment 12 h 48 h 96 h 168 h 216 h
TBHQ  (91.11+42.94)ab  (84.44+2.94)abe  (76.67=+3.33)b (64.4476.76)a (54.4471.92)a
BHA (93. 33%3. 33)a (88.89=+2. 94)ab (78.8942.94)ab  (51. 1142, 940)b (36. 6745.71b
oL DLTP (88.8941.11)ab  (83.33%5.77abe (51 1144, 01)de  (44.447+4,01Dbec  (24.44+38. 39)cd
ottt 168 (90. 0043, 33)ab  (73. 3345, 09)cd (56.67+1.92)cd  (37.78+2.94)¢ (27.784+1.92)¢
264 (88.89742.22)ab  (85.56=+1.11)abe  (62.2242. 22)¢ (40.005.09)be (17, 78+3. 85)de
1010 (84.447+4.01)ab  (51. 11=£6. 76)f (38.897.29)fg  (33.33%3.85)cd  (17.78%£5.09)de
1076 (88.8944.01)ab  (77.78=6.76)bed (46, 67+1.92)def  (18.89=%4. 01)e (10. 00=5. 77)ef
SRR UV-9 (88.89+2.94)ab  (55.56+2. 94)ef (30.003.33) gh  (24.44+4.44)de  (16.67+6.67)de
Ultraviolet filter ~ UV-531  (86.67+5.09ab  (65.56=41. 11)de (25.5645.56) hi  (14.44+1. 1De (4. 443, 85)fg
SeraEH 622 (91. 1141, 1ab  (90.00=%1. 92)a (87.7841.11)a (74. 4472, 22)a (58.89%5. 09)a
Light stabilizer 944 (86.67=+5.09)ab (75.56+4, 84)bed (44. 44+2. 94) ef (23.337£5.09)de (15. 565, 09)de
IR (92.2241.1Da (91. 1142. 22)a (90. 0044, 01)a (92.2241.11Da (91. 1142, 22)a
Dark treatment
Waiﬂfifiem 0.00 ¢ 0.00 g 0. 00 j 0. 00 f 0.00 g
%5 EXT I CK (81.1142. 90 b (44, 4442, 9)f (17. 78+1. 11)i (1. 11+1. 1Df 0.00 g

D B R AR FRER /R 225 2% R Duncan [RET R 2275, P<0. 05, T A,

Different letters indicate significant difference by Duncan’s multiple range test (P<C0. 05). The same below.
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Table 4 Inhibition effects of different doses of antioxidant TBHQ and light stabilizer 622 on the photolysis of

Piper sarmentosum petroleum ether extract under sunlight

Sb B

Treatment

BET-%8/ % Mortality

12 h

48 h

96 h

168 h

216 h

0.5 mL Y& EFH] 622

0. 5 mL light stabilizer 622
0.5 mL 4 /L5 TBHQ
0. 5 mL antioxidant TBHQ
1 mL JFRE 7 622

1 mL light stabilizer 622

1 mL 4477 TBHQ

1 mL antioxidant TBHQ

2 mL Yt EF 622

2 mL light stabilizer 622

2 mL H4A {657 TBHQ

2 mL antioxidant TBHQ
Joot IR AL 3

Dark treatment

T 7K xR

Water treatment

z5 XA CK

(90.00%1. 92)b

(87.78+1.11)b

(91.11%=1.1Db

(91.1142. 949)b

(88.89%4.01)b

(90. 00%1. 92)b

(92.22+£1.1Da

0.00 ¢

(81. 112=2. 9D b

(76.67£1.92)b

(65.56+1. 11)c

(90.0041. 92)a

(84.447+2.94)a

(90.0041. 92)a

(90. 00£3. 33)a

(91. 112. 22)a

0.00 e

(44. 44=-2. 94)d

(54. 444, 44)d

(25.5645.56)e

(87.78x1.11)ab

(76.6713.33)c

(91. 11£2. 9D a

(80. 0041, 92)be

(90. 0044, 01)a

0.00 f

(17.78%1. 11)e

(44.444+1.11D)c

(14.4441.11)d

(74.4442. 22)ab

(64.4446.76)b

(84.4444.84)a

(72.224+1.1Db

(92.22+1.1Da

0.00 e

(1. 11=£1.1De

(38.8945.56)c

(12.2241. 11)d

(58.8942. 9)b

(54.4441.11Db

(77.7842.94)a

(62. 2212. 22)b

(91. 11=2. 22)a

0.00 e

0.00 e
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