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Effect of Lanbda-cyhalothrin Carbosulfan and A zadirachtin on the Free
Amino Acid of Cruciferous V egetable Brassica canpestris
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Abstract The free an no acid contents of crucifeous vegetab le Brassica campestris ssp Chinensis
(L. ) were studied after treatng the vegetable w ith lan bda-cyhalothrin cabosulfan and azadirach tn
by potexperment The results show ed thatatdays2 and 9 after reatmentby hree pesticiles the total
an ino acid contents of B. canpesiris were rem aikkably higher han that of he control (P < Q 01),

especnlly catbosulfan which caused the content ncreased by 13 88% cam pared w ith that of the
control at days 2 after tream ent A tdays 2 after tream ent by lambda-cyhalothrn and carbosulfan the
contentsof Gy Gly and A b n vegetables increased by 22. 2%, 20 60, 18 83% and 17 8Pk,

17. 8P, 14 58, respectwely, can paredw ith thatof the control The effect of three pestrileson the
contents of essential an no acis for hun an body w asm artked the contents ncreased after reaiment by

azad irachtin; the contents also ncreased after tream ent by lanbda-cyhalothrin and carbosulfan except
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that of Phe+ Tyr and Lys and the increm entw as high at early days after tream ent The contents of

essentil anino acils for insects in vegetables were significantly higher han that of the contwl
( increased by 13 21% and 11 80% , respectively) atdays?2 after treatmentby lan bda-cyhalothrin and

catbosulfan In conclusbn the free an no acid contents in cruciferous vegetab b changed sgn ificantly

after treatment by three pesticiles w hich suggested that these changes may be rehied to the pest

resurgence after pesticide application.
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1 2d3
Table 1 Effect of three pesticides on he content of different an no acid of

B. campestris leaves after wo days of pestcide tream ent

Am ino acid CK bm bda-cyhalothrin carbosu lfan azad irachtin

A 253 06X 1. 12 bB™ 288 86 X5 87 aA 277.51%7 84 aAB 249. 62t4 09 bB

Thi 119 36%0. 69 bBC 137. 88 £2 09 A 131. 35£2 31 aAB 118 38%2 28 LC
Ser 114 75%0. 17 bB 139. 36 £3 78 A 132 05%1 11 aA 111 12£1 77 bB
Gh 230 00X0. 58 bAB 281. 26 £16 24 A 271. 10£2 61 aAB 226. 053 75 bB
Gl 146 42£1. 41 bB 176. 58 £7 76 A 172 5810 24 aAB 146. 87%4 52 bB
Ah 165 69%1. 18 bB 196. 89 £7 49 aA 189. 84t 1 97 aAB 164. 54£3 10 bB
Cys 8 4610 22 bB 5.59£0 77 B 14. 57%0 05 aA 14 69£0Q 74 aA
Val 145 01£4 21 bA 166. 93 £8 69 A 156. 52£3 79 abA 141. 14£1 08 bA
M ef 7 40%0. 76 aA 10. 26 0 46 A 8 69%0 97 aA 8 47F1 99 aA
1 105 5242 23 bA 126. 68 £7 09 aA 118. 66£3 56 abA 106 921 01 bA
Led 222 09%0. 79 bB 266. 70 £9 62 aA 260. 025 78 aAB 223. 63+3 78 bB
Tyr 89 57%1. 73 aA 86.94 £7 69 aA 100. 38E1 67 aA 91. 0314 31 aA
Phé 132 161 75 bA 158 42 £8 66 A 147. 90t4 26 abA 133. 062 11 bA
Ly$ 208 2110 03 A 21243112 34 A 230. 52t4 99 aA 210 80£0 59 aA
His 57 9910, 07 bA 69. 74 £3 72 aA 63. 73%1 50 abA 57. 961 25 bA
Arg 158 0913, 76 aA 182. 801 86 aA 170. 35+35 95 aA 152. 536 28 aA
Pro 150 70£3. 05 2A 140 94 £21 17 aA 152 78£11 26 aA 137. 48£0Q 35 aA
2308 5812 31bB 2648 22150 11 A 2628 94%3 91 aA 2292 60137 16 bB

Totl an no acid contenf TAA

" ;T m g/100 g 005 001 R
D un can
Note * essential am ino acids of hunans ™ theunit of the am o acids contentwasmg /100 g Thedata folbw ed by the s e sn all or capital

ktter i the colunn were not significantly differentat the 0. 05 and Q 01 lkvel repectively (D uncan s test). The sane as fo llow ng.

2 9d3
Table 2 Effect of three pesticides on he content of different an no acid of

B. campestris leaves after nne days of pesticide tream ent

Am no acid CK bm bda-cyhab thrin cabosulfan azad irach tin
Ay 293 3610 94 abAB™" 314. 02 =8 96 aA 263 48 3. 27 bBC 232 3111 00 &
T hit 119 36%0 69 bB 1512011 64 aA 124 5516 11 bAB 111. 8017 46 bB
Ser 122 01£2 32 abA 132 4016 33 aA 103 70 £4. 39 beA 96. 3518 20 A
Glu 305 36% 1 36 abA 351. 40 £24 32 aA 279 70 4. 61 bA 246. 47123 72 bA
Gly 161 4111 96 abA 165. 7119 01 aA 148 55 £2 47 abA 131. 96+12 93 bA
Ala 181 01£1 26 abA 202 00 =15 11 aA 167 92 £3. 85 abA 145. 81%11. 27 bA
Cys 5 36%1 63 abAB 3.02%0 15 bAB 2 19 %0. 76 bB 8 31%0.33 aA
Val 176 31£1. 51 aA 181. 84 £7 98 aA 164 53 0. 16 abA 140. 52£10. 51 bA
M ei 6 710, 07 abA 8 02E1 11 aA 6 74 0. 09 abA 4. 97%0. 40 bA
1lé 130 831133 & 135. 96 16 66 aA 121 87 £1. 23 abA 103. 6318 00 bA
Leu 262 2010, 06 aA 265. 68 =13 31 aA 238 43 5 23 abA 209. 02118 13 bA
Tyr 106 4611 15 aA 100. 70 £7 06 aA 93 68 £3. 08 aA 85. 06E8 02 aA
Phé 172 46£0. 16 abA 175. 84 £9 14 aA 181 54 £11. 03 aA 136. 53%11. 67 bA
Ly$ 232 511043 aA 243. 7514 33 aA 210 04 +9. 36 abA 187. 89+15. 17 bA
His 67 10£1 13 aA 67. 64 £3 95 aA 60 40 1. 55 abA 52. 01t4. 04 bA
Arg 165 3511 92 abA 174. 26 £12 29 aA 151 65 £1. 04 abA 132 98+13. 35 bA
Pro 134 80£0. 68 abA 136. 48 £10 59 aA 121 14 £3. 39 abA 107. 0218 85 bA
TAA 2664 706 99 B 2 809. 88 +44 92 A 2 444 07 £59. 05 abAB 2132 60173 06 bB
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3 15d3
Table 3 Effect of three pesticides on the content of different an ino acd
of B. campestris leaves after fifteen days of pestrie tream ent

Am o acid CK I bda-cyhab hrin catbosulfan azad irach tin
A 266. 53 £0 57 aA™ 257. 45118 16 aA 240 24£22 15 A 245 68%4 39 aA
T hr 139. 49 X1 77 aA 135. 11 £7 66 aA 124 521143 A 130 11£1 22 aA
Ser 128 39 £2 54 aA 125. 27 £14 61 aA 111 25£6 86 aA 115. 12£1 04 aA
Glu 204, 19+17 32 bA 381. 48 £33 42 aA 294 571155 bA 290. 08t1 17 bA
Gly 151. 70 £10 37 abA 193. 13 £17 54 aA 149 92£3 44 bA 152 27£0 66 abA
Ala 178 12 £6 02 abA 211. 50117 93 aA 162 76£3 82 bA 166. 14£1 41 bA
Cys 2. 13%1 44 aA 1. 09+3 74 A 7 8412 97 aA 10. 850 11 aA
V al 160. 91 £6 59 aA 162 08 £24 73 aA 151 32£5 76 aA 147. 95£7 47 aA
M et 7.24 10 65 aA 9.07%1 69 A 9 32%+1. 19 aA 9 14%0 11 aA
e 11259 £4 38 aA 120. 58 £18 67 aA 112 24%£3 90 aA 109. 57£5 66 aA
Leu 253 22+£5 72 aA 256. 63 £34 66 aA 234 91£8 08 aA 238 21%3 30 aA
Tyr 101. 50 £3 14 aA 115. 55 £24 75 aA 90 559, 38 aA 96. 421 37 aA
Phe 162. 42 £4 30 abA 197. 03 £20 41 aA 151 72£3. 22 bA 150. 893 63 bA
Lys 220, 83 £0 13 aA 206. 30 £3 10 A 200 32£22 75 A 210 03£4 37 aA
His 62 36 X2 31 aA 61. 7718 04 aA 56 9312 90 aA 57. 640 96 aA
Arg 155. 50 £6 01 aA 186. 71 £20 62 aA 143 08£5 77 aA 144. 25£1 02 aA
Pro 12890 =0 26 bAB 157. 79 £3 54 aA 117 65£8 71 bB 120. 44£2 77 bB
TAA 2525 98+5 78 bAB 2 788 50 %14 01 aA 2359 11%121. 48 bB 2394 77%30. 22 bAB
4 (%)

Tabk 4 Percentage of essential an ino acds for hun an body to the btal an no acids

ofB. cam pestris leaves after pesticide tream ent(% )

D ays after tream ent / d

Am ino acids Mode s ectnm cK lan bda-cyhalothrin catbo su lfan azad irachtin
2 9 15 2 9 15 2 9 15 2 9 15
Thr 40 52 45 55 52 54 54 50 51 51 52 52 52
Val 50 63 66 64 63 65 65 60 67 67 62 66 66
Met+ Cys 35 07 05 04 06 04 04 09 04 04 10 06 06
Te 40 46 49 45 48 48 48 45 50 50 47 49 49
Leu 70 96 98 100 101 95 95 99 98 98 98 98 0938
Phe+ Tyr 60 96 105 104 93 98 98 94 113 1.3 98 104 10 4
Lys is 90 87 87 &0 87 87 88 86 86 92 88 88
2 4
, 500 20%
10 M, (2 d),
9 ( 95) 5
, 15. 2% 1. &,
s Leu Lys , Q 42% , Met
9. Wo , Met , , Thr
0. 3% Leu Lys (P<0.01),

. (P < Q.01)
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5 (mg/100 g)
Table 5 The mnsect essential an no acids contentof B. cam pestris

leaves after pesticde treaim ent(m g/100 g)

Days after reatment /d

Essential

am ino cK lm bda-cyha b thrin carbo su lfan azad irach tin

ac ils 2 9 15 2 9 15 2 9 15 2 9 15
Thr 11936 11936 139 49 137 88 151 20 135 11 13135 12455 12452 11838 111 80 130 11
Ak 165. 69 18101 178 12 196 89 202 00 211 5 18984 167.92 162 76 164 54 145 81 166 14
Val 145 01 17631 160 91 166 93 181 84 162 08 15652 16453 15132 141 14 140 52 147 95
M et 740 671 724 1026 802 907 869 6 74 932 847 497 9 14
Tle 105 52 13083 11259 126 68 135 96 12058 118 66 121.87 11224 106 92 103 63 109 57
Leu 22209 26220 25322 266 70 265 68 256, 63 260,02 238.43 234 91 223 63 209 02 238 21
Lys 208 21 23251 220 83 21243 243 75 206 30 230.52 210.04 200 32 210 80 187 89 210 03
His 5799 6710 6236 6974 6764 6177 6373 6040 5693 5796 5201 57 64
A 158 09 16535 15550 18280 174 26 186 71 170.35 15165 143 08 152 53 132 98 144 25
EAA 1189 36 1341 38 1290.26 1370.31 1430 35 1349 75 1329, 68 1246 13 1 19540 1 184 37 1088 63 1213 04
FAA 2308 58 2644, 70 2 525.98 2 648.22 2 809 88 2788 50 2628 94 2 444,07 2 359 11 2292 60 2132 60 2 394 77
DAA 48306 59872 560 72 570 12 665 42 638 93 548 61 545 18 534 81 473 67 478 78 535 76
: EAA— ; FAA— :DAA— (Ap+ G )

Note EAA—Contentof total essential an ino acids for nsect FAA— Content of tal free an ino ackk DAA— Contentof delic bus an ino acid

(Ap+ G lu).

6 6% (9 d) , :
4 &% (15 d), (P <0 01); ,
Q F~20 0%
71% 18 %% (9d)  7.4% 6 0% (15 d),

(P< Q01 9d Sutherland ™" :
Thr ’
(P< 0 01)
2 3 2
23. 7% (9 d) 22 %% (15 d), )
, 9d
(P <0 01), 15 d (2d),
, QO %%~ 16 0%
3 2
15. Y%,
(16 171, (15 d),
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