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Effect of L ambda-cyhalothr n, Carboaulfan and Azadirachtin on the Free
Am nho Acid of Cruciferous Vegetable B rassica cam pestris
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Abstract: The free anino acid contents of cruciferous vegetable B rassica campestris sgpp. Chinensis
(L. ) were studied after treating the vegetable w ith lanbda-cyhalothrin, carbosulfan and azadirachtin
by pot experiment The results show ed that at days 2 and 9 after treament by three pesticides, the total
anino acid contents of B. campestris were ranarkably higher than that of the control (P <Q 01),
egecially carbosulfan, which caused the content increased by 13 88% compared with that of the
control at days 2 after treament At days 2 after treament by lanbda-cyhalothrin and carbosulfan, the
contents of Glu, Gly and A la in vegetables increased by 22 29%, 20 60%, 18 83% and 17. 87%,
17. 87%, 14 58%, regpectively, canparedw ith that of the control The effect of three pesticides on the
contents of essential an ino acids for human body w as marked; the contents increased after treatn ent by
azadirachtin; the contents also increased after treament by lambda-cyhalothrin and carbosulfan except
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that of Phe + Tyr and Lys, and the incrementw as high at early days after treament The contents of
essential anino acids for insects in vegetables were significantly higher than that of the control
(iincreased by 15 21% and 11 80%, respectively) at days 2 after tream ent by lan bda-cyhalothrin and
carbosulfan In conclusion, the free anino acid contents in cruciferous vegetable changed significantly
after treament by three pesticides, which suggested that these changes may be related to the pest

resurgence after pesticide app lication
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Table 1 Effect of three pesticides on the content of different amino acid of
B. campestris leaves after v o days of pesticide tream ent
Amino acid CK lam bda-cyhalothrin carbosulfan azadirachtin

A 253 061 12 B "~ 288 86 +5 87 aA 277. 51 +7. 84 aAB 249 62 £4. 09 bB

Thr’ 119 36 +0. 69 bBBC 137. 88 +2 09 &A 131 35+2 31 aAB 118 38 +2 28 bC

Ser 114 75 +0. 17 bB 139 36 +3 78 &A 132 05+1 11 &A 111 12+1 77 B

Glu 230 00 £0. 58 bAB 281 26 £16. 24 &A 271 10 £2 61 &AB 226. 05 +£3 75 bB

Gly 146 42 £1 41 tB 176 58 £7. 76 aA 172 58 £0. 24 aAB 146. 87 +4. 52 bB

Ala 165 69 +1 18 bB 196 89 +7. 49 aA 189 84 +1 97 aAB 164 54 +3 10 bB

Cys 8 46 +0 22 1B 559+0 77 B 1457 £0 05 &A 14. 69 0 74 &A

val’ 145 01 +4. 21 bA 166. 93 +8 69 aA 156. 52 +3 79 abA 141 14 +1 08 bA

M et” 7.40 £0. 76 &A 10. 26 0. 46 aA 8 69+0 97 A 8 47 +1 99 &A

e 105 52 +2 23 bA 126 68 +7. 09 aA 118 66 +3 56 abA 106. 92 +1 01 bA

Leu” 222 09 +0. 79 B 266. 70 £9. 62 aA 260 02 +5 78 &AB 223 63+3 78 bB

Tyr 89 57+1 73 & 86 94 +7 69 &A 100 381 67 &A 91 03+4 31 &A
Phe” 132 16 +1 75 bA 158 42 +8 66 aA 147. 90 4. 26 abA 133 06 +2 11 bA

Lys 208 21+0 03 A 212 43+12 34 &A 230 52 £4. 99 &A 210 80 £0. 59 &A

His 57.99 £0. 07 bA 69 74 £3 72 A 63 73 +1 50 abA 57. 96 +1 25 bA

Arg 158 09 £13 76 &A 182 80 +1 86 &A 170 35 £5 95 &A 152 53 +6 28 &A

Pro 150. 70 +3 05 A 140 94 +21 17 aA 152 78 +11 26 aA 137. 48 +0. 35 A
2308 58 +12 31 kB 2648 22 50, 11 aA 2628 9443 91 &A 2292 60 +37. 16 bB

Total anino acid content, TAA

: D mg/100 g, 005 001 :

D uncan

Note: * essential anino acids of humans, ~* the unit of the anino acids contentwasmg/100 g The data follow ed by the sane amall or capital

letter in the column w ere not significantly different at the 0. 05 and 0. 01 level, respectively (Duncan's test). The sane as follow ing

2

9d3

Table 2 Effect of three pesticides on the content of different amino acid of

B. campestris leaves after nine days of pesticide treaim ent

Amino acid CK lam bda-cyhalothrin carbosulfan azadirachtin
A 293 36 +0. 94 abAB 314. 02 £8 96 &A 265 48 +3 27 bBBC 232 31 +£11 00 cC
Thr 119 36 +0 69 bB 151 20 +1 64 &A 124 55 +6. 11 bAB 111 80 +7. 46 bB
Ser 122 01 +2 32 abA 132 40 +6. 33 A 103 70 4. 39 bcA 96. 35+8 20 cA
Glu 305 36 £1 36 abA 351 40 £24 32 A 279 70 £4 61 bA 246. 47 £23 72 bA
Gly 161 41 +1 96 abA 165. 71 +9 01 &A 148 55 +2 47 abA 131 96 +12 93 bA
Ala 181 01 +1 26 abA 202 00 £15. 11 &A 167. 92 +3 85 abA 145 81 +11 27 bA
Cys 5 36 +1 63 abAB 3 020 15 bAB 2 19+0 76 bB 8 310 33 A
Val® 176. 31 +1 51 &A 181 84 +7 98 &A 164 53 +0. 16 abA 140 52 +10 51 bA
M et 6. 71 £0 07 abA 8 02+1 11 &A 6. 74 £0 09 abA 4.97 +0 40 A
le” 130 83 +1 33 &A 135 96 +6. 66 A 121 87 +1 23 abA 103 63 =8 00 bA
Leu 262 20 £0 06 &A 265 68 £13 31 &A 238 43 £5 23 abA 209 02 £18 13 bA
Tyr 106 46 +1 15 &A 100. 70 +7. 06 A 95 68 +3 08 &A 85 06 +8 02 aA
Phe” 172 46 +0 16 abA 175. 84 +9 14 &A 181 54 +11 03 &A 136. 53 +11 67 bA
Lys 232 510 43 &A 243 75 *4 33 A 210 04 £9. 36 abA 187. 89 £15 17 bA
His 67.10+1 13 A 67. 64 £3 95 A 60 40 +1 55 abA 52 01 +4. 04 bA
Arg 165 35+1 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 &A 121 14 +3 39 abA 107. 02 £8 85 bA
TAA 2664 70 £6. 99 B 2809 88+44 92A 2 444 07 £59 05 abAB 2 132 60 +173 06 bB
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Table 3 Effect of three pesticides on the content of different amino acid
of B. campestris leaves after fifteen days of pesticide treaiment

Amino acid CK lam bda-cyhalothrin carbosulfan azadirachtin
A 266530 57 A 257 45 £18 16 aA 240 24 £22 15 &A 245, 68 +4. 39 aA
Thr” 139 .49 +1 77 A 135 11 +7 66 &A 124 52 +11 43 A 130 11 +1 22 &A
Ser 128 39+2 54 &A 125 27 +14 61 aA 111 25+6 86 &A 115 12 +1 04 &A
Glu 294 19 £17 32 bA 381 48 £33 42 &A 294 57 +1 55 bA 290 08 +1 17 bA
Gly 151 70 £10. 37 abA 193 13 +17. 54 aA 149 92 +3 44 A 152 27 0. 66 abA
Ala 178 12 +6. 02 abA 211 50 £17. 93 &A 162 76 +3 82 bA 166. 14 +1 41 bA
Cys 213+1 44 &A 11 09 £3 74 &A 7.84+2 97 A 10 85+0 11 &A
val 160. 91 +6. 59 aA 162 08 +24. 73 aA 151 32+5 76 &A 147. 95 7. 47 aA
M et” 7.24+0 65 &A 9.07+1 69 &A 932+x119 A 914+0 11 &A
lle” 112 59 +4 38 aA 120 58 +18 67 aA 112 24 £3 90 &A 109 57 +5 66 aA
Leu” 253 22 +£5 72 &A 256. 63 £34. 66 2A 234. 91 +8 08 &A 238 21+3 30 &A
Tyr 101 50 +3 14 aA 115 55 +24 75 aA 90. 55 +9 38 &A 96.42+1 37 &A
Phe” 162 42 +4 30 abA 197. 03 £20. 41 aA 151 72 +3 22 bA 150. 89 +3 63 bA
Lys’ 220 83+0 13 &A 206. 30 £3 10 &A 200 32 +22 75 &A 210 03 +4. 37 &A
His 62 36 +2 31 a&A 61 77 +8 04 &A 56. 93 +2 90 &A 57. 64 £0 96 &A
Arg 155 50 +6. 01 aA 186. 71 £20. 62 aA 143 08 +5 77 &A 144 251 02 &A
Pro 128 90 +0 26 bAB 157. 79 +3 54 A 117. 65 +8 71 bB 120 44 +2 77 B
TAA 2525 98 +5 78 bAB 2788 50 £14 01 aA 2359 11 +121 48 bB 2394 77 £30 22 bAB
4 (%)

Table 4 Percentage of essential anino acids for human body to the total anino acids
of B. campestris leaves after pesticide treament(% )

D ays after treament / d

Amino acids M ode spectrum cK lam bda-cyhalothrin carbosulfan azadirachtin
2 9 15 2 9 15 2 9 15 2 9 15
Thr 4.0 52 45 55 52 54 54 50 51 51 52 52 52
Val 50 63 66 6 4 63 65 6.5 60 67 6.7 62 66 6. 6
M et +Cys 35 07 05 04 06 04 04 09 04 04 10 06 06
lle 4.0 46 49 45 48 48 4.8 45 50 50 47 49 4.9
Leu 70 96 98 100 101 95 95 99 98 98 98 98 98
Phe + Tyr 6.0 96 105 104 93 98 98 94 113 113 98 104 104
Lys 55 90 87 87 80 87 87 88 86 8 6 92 88 88
24
, 50% 20%
10 ", (2 d),
9 ( 5) 5
, 15 2% 11 8%,
, L eu Lys , 0 42% .M et
9 0% , Met , , Thr
0 3% Leu Lys (P<0 01),

, (P<Q 01)
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5 (mg/100 g)
Table5 The insect essential an ino acids content of B. campestris

leaves af ter pesticide treament(mg/100 g)

D ays after treament /d

Essential

amino cK lam bda-cyhalothrin carbosulfan azadirachtin

acids 2 9 15 2 9 15 2 9 15 2 9 15
Thr 11936 119,36 13949 137.88 151 20 13511 13135 12455 12452 118 38 111 80 130 11
Ala 16569 181 01 178 12 196 89 202 00 211 5 189 84 167.92 162 76 164 54 145 81 166 14
Val 14501 17631 160 91 166 93 181 84 162 08 156 52 164 53 151 32 141 14 140 52 147 95
M et 7. 40 6 71 7. 24 10. 26 8 02 9 07 8 69 6 74 9 32 8 47 4. 97 9 14
lle 105 52 13083 11259 126 68 13596 12058 118 66 121 87 112 24 106 92 103 63 109 57
Leu 222 09 262 20 253 22 26670 26568 256 63 260 02 238 43 234 91 223 63 209 02 238 21
Lys 208 21 23251 22083 21243 24375 206 30 230 52 21004 200 32 210 80 18789 210 03
His 57. 99 67. 10 62 36 69 74 67. 64 61 77 63 73 60. 40 56. 93 57. 96 52 01 57. 64
Arg 158 09 165 35 15550 182 80 17426 186 71 17035 15165 143 08 152 53 132 98 144 25

EAA 1189 36 1341 38 129026 1370 31 1430 35 1349 75 1329 68 1246 13 1195 40 1184 37 1088 63 1213 04
FAA 2308 58 2644 70 2525 98 2648 22 2809 88 2788 50 2628 94 2444 07 2359 11 2292 60 2132 60 2394 77
DAA 483 06 598 72 560 72 57012 665 42 638 93 548 61 545 18 534 81 47567 478 78 535 76

T EAA — . FAA — ; DAA — (Asp +Glu)
Note: EAA —Content of total essential anino acids for insect FAA —Content of total free anino acid; DAA —Content of delicious anino acid

(A9 +Glu).

6 6% (9 d) , ,
4 6% (15 d), (P <0 01); ,
0 5% 20 0% ,
7 1% 18 8% (9d) 7 4% 6 0% (15 d), ,
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Thr ,
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1 3 1
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