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Degradation dynamics of azadirachtin in cabbage and soil

YANG Xiaoyun' , HUANG Qiliang”, JIANG Tenghui®, XU Hanhong'

(1 Key Laboratory of Natural Pesticide and Chemical Biology, Ministry of Education/College of
Agriculture, South China Agricultural University, Guangzhou 510642, China; 2 Guangdong Vocational and
Technotogical School of Environmental Protection, Guangzhou 510655, China; 3 Agricultural Pest
Prevention and Control Center of Guangdong Province, Guangzhou 510500, China)

Abstract ; [ Objective] To identify the residual and degradation dynamics of azadirachtin in cabbage and
soil after spraying 0. 3% azadirachtin emulsifiable concentrate during the growth period of cabbage
( Brassica oleracea) . [ Method ] Azadirachtin was added with three concentrations of 0.1,0.5 and 1.0

-1

mg + kg ' within the range from 0. 05 to 5. 00 mg - kg~'. Azadirachtin was extracted from cabbage and
soil using acetonitrile assisted with ultrasonic, purificated using a florisil solid phase extraction column,
detected by HPLC and quantified by external standard method. [ Result] The average recovery rates of
azadirachtin in cabbage ranged from 88.52% to 93.21% with relative standard deviations ranging from
2.75% to 3.55% , and the average recovery rates in soil were ranged from 90. 69% to 93.32% with
relative standard deviations ranging from 2. 09% to 3. 46% . The half-lives of azadirachtin in cabbage and
soil were 0.89 and 2.40 d respectively. [ Conclusion] Azadirachtin is an easily degradable pesticide.

Application of 0. 3% azadirachtine mulsifiable concentrate is safe and recommended.
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E[1#% 2 ( Azadirachtin ) 52— )\ EJ 8§ Azadirachia
indica 143 5 ORI VERGR AL B9, B8 T U ER
G2 G AR HE R IR I R BN R A, H iR
BT AE B R A BB B 46 BB S A
NIRRT 3 AL 5 A i % s 5 B
ik, BB 1 AR B BB AR 1 i R S VR AR B M A
SRAGHIN F7 v , AEAR 4l R BEL ot IX P A, S Hh B R
ff) MRL 5 1.0 mg - kg™' o HAT, 5 M6 B A LN &
BRI 2 e B T A I8 A ol ok (H A )
50 H A T 0 T A R ENRRR 1 E
] PR S IR AL A 2 B kO s WM ik ol
FATF SR A S BB R (AR ST A i rp
PR AT B B, e m oA K | R R v
Canavium album'"" FERRE (1 F5A# .

YFEIBR K AE B %% Fragaria ananassa . 3§ i Sola-
num lycopersicum 5§ 7K 3 I ) 5% B © A W 5%
TR 3 b A 5% B U e DL ARG L AS BT S AR
P SCHERL 1S ] v i Dy vk Bt H )i, B3R L il it
FHTH 85 HH S, SR B P i A€ I o] AR AR B | 5
RO A 1% 1= (High performance liquid chromatogra-
phy , HPLC ) il 7 H 5 F1 - 3 P ERBR R (0 5% B, 10 o
EVRR R e H 8 e -3 b i A 3 2, DU R A 2)
5% BE AR

1 H5H %

1.1 ###

Agilent1100 725 250 AH 4354 (C DAD 45 I 5 .
H Bk g A AR U ) 5 b %% 7% & 4% EYELAN-
1100( HAX EYELA 24w ) 5 75 i pE v KH-500 ( B
LB 7S A R A ) s PR K 23 5 SHB-I; 41
ZUBFEHL MI25BMO2C (I I S2 56 A0 8% ) ) 5 4t
FiS. C. 101 ( LI iNAR) ) s T Z—HFRF
BS210S(f#[E Sa RtoRius 2\ ] ) 5 5% B WA (R 32
ENYNEID

SPE /[N#: (Florisil , BRUERE T M 1g) 5w SR 95% E]I
BRERbRE (S Sigma 24w ) 5 HEEAN i 0 435
4fi (3E[E MREDA A7) 5w iy 0. 3% EPAR R FL (B
ek MR A BRTTAE AW 5 L PR S Ak
B OEC LN AT Al (RS FAEAME TARAR) ,
B il LK, HBH =18.0 MQ,
1.2 HiE
1.2.1 @R EF EAHFERE R/ X
1ok 30 m?, AN AN IRIX A4 3 AN AR IR E
A /INDK )R A 7 A L P T AL B, R FH BT Bl 55
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XPH BEEA T g5 AL B, 1 Wit 2, 22 IR KR o il 24 )
() 235 5 H W 1 5 L BT 9 S A e SR A T ol 0 A
MiZGHl e 5.4 g - m 2, HHER AN MR
FNBEPLERR S F b T, F25/5 1.6 h fill.2,
3.4.5.7 d REM G BIRIERA/INX A REHLR 4
ZF 1 kg R IEH WAEM, 7E/NX N BEATLR 42 R
30 ~10 cm b +3%, HZ T 1 kg, FEFCRE G
AFEARASE, Rz [m] S B E AE - 20 C kA P IR
FERFI

1.2.2 fpikFeg4R o MEMFRI 20 g H WA FE S K
AL I A L 100 mL, & 213K 2 min J5
FHUEACT U8 K UEBOm A B & A E Ak a1 (6 g) M i
i TRIBURE Y 800y B S B8 30 min, i 215 A1 K 43
JZ W EIEW 50 mL, it ACSE GBS, 7E 40 C Y
SF R IR AR AL, I VOIEC BE) : VIINER) =7:3
VRS 2 mL 5, Frfb . HERRFRER 20 ¢ 1458
AB = Mrb, 3 A 2 i 100 mL, # 7 $2 5 30
min, U8, K U8 WO A B 5 A E AL (6 g) R
T BURE 3 053 B S R E 30 min, ff 2 FIK 43
JZ2 W EIE 50 mL, iIn ACE IR B R, 75 40 C 4
PR A TR e 4 ab B, S AT H e 58] 1 mL J3f
AL U8, AT E

1.2.3 #agt HUOEH VOECK): VIR =
73R AW S mL 5 Ak Florisil [&AHAEOH: , #% F5 1
Bog s B VOES ) : VONER) =7:3 BIRA
WHEATVEB AL PR, B S mL, FEPEME 3 WK, SRS 1 40
CHATFRAWAGHE T4, Fo )5 e 2458 1
mL I LI B IR S AT .

1.2.4 #&ABEE @AM Aglent TC-Cyg (5
pum) ,250 mm x4. 6 mm;#E7E 30 C ;R sHN V(L
) V(IK) =40:60; ik 1 mL « min~"; "M RES
R 217 nm, #EAE R 10 wL, & & 07 2R A1 Ab
Paidio 76 RGN 254 T ERBR R 1 O/ B2 B[] 9. 80

min

2 HBRE5TH

EREAHEM L ERARNE KRR
H BR
L4 200 mg - kg ™" E[IAR 2 ARAEIN 5 A BR o 2% 4n
B 1A iR, 7E0.5~5.0 mg - kg™ ' LR PG A, i
PT343 A 25 AN s 1 R o
BRI 3 AL 5345(0.1.,0.5.1.0 mg - kg™') [E
PRE PR EI, BB RS 5 R, 85 T (1]
W s Il i € 3% 1 DL P 1B, fl TR 1B R] T, EfLBR

2.1
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Wil 2, A5« BRI H U S e b i T e sl 25 39

RGBT HoR WA T4, EPPR R A7E
T [ Z2 R 90. 69% ~ 93.32% , FH X A
254 2.09% ~ 3. 46% , 75 H v i) ~F- 34 B 2 oy
88.52 % ~ 93.21% , A XF 45 ¥ 22 4 2.75% ~
3.55% (1) o Dby i i Wi mf B VRS 2% B2 945
FR B T EOR . T E N B Y 2 ng,
DB 28 A S IR HE M R 0. 02 mg - kg ™' o
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Fig.1 HPLC chromatogram of cabbage sample spiked with

azadirachtin

F1 EMREEHIEM T EAR N E S R

Tab.1 Recovery rates of azadirachtin in cabbage and soil

FEfh  w(EIBRER)/(mg - kg™"') IR/ % 85 R 50/ %

HiE 0.1 88.52 +3.14 3.55
0.5 89.31 £2.90 3.25
1.0 93.21 +2.56 2.75
+ 35 0.1 91.38 +3.16 3.46
0.5 90.69 +2.88 3.18
1.0 93.32+1.95 2.09

2.2 HREEHEMIEPRHEBENS

5 F IR IR (i LI 2 %62 05 0.3%
(w) PR FLINAE H A0 L33 B RO AR sl A, ity
N 2.7 g - m I, BB AR H A A s
DU M504 3.93 #10.31 mg + kg™, 25)5 5 d 1&
A AN L BB R A Bk B 391 0..07 F110. 06
mg - kg~ RS 98.21% F180. 64% . IR
FAEH A P T A% Sh A AT S — RN B
00 C, = Coe™ 3B DPS PEATHEIAMITIG L AT LAAS
FUEBRZE A5 H 85 A0 - 538 v 10 5% B OH A 1) 3 A5 O R
(#2)o M3k 2 nlR0, BB AE H U b i 0y
0.89 d,7E T3 rf it g 1k 2. 40 d,

A3

0 2 5 6 8 10
t/min
B2 zZAWMRHSHREGELE

Fig.2 HPLC chromatogram of control without azadirachtin

F2 0.3%(w) EMREILMEHEMTIERIHENS
Tab.2 Dissipation dynamics of 0.3 % azadirachtin EC resi-

due in cabbages and soil

i T

m/d KBRS/ W/ RERS R/
(mg-kg™") % (mg-kg™") %

0 3.93 0.31
0.25 3.46 11.95 0.29 6.45
1.00 1.80 54.19 0.26 16.12
2.00 0.85 78.37 0.19 38.70
3.00 0.37 90. 58 0.14 54.83
4.00 0.18 95.41 0.09 70.96
5.00 0.07 98.21 0.06 80. 64
7.00
WL €, =4.025 1e 77 €, =0.319 5¢ "2
B3t 0.998 9 0.990 9
F 2 288 270
P 0. 000 01 0. 000 02
SfE/d 0.89 2.40

3 i

AT ¥ Ay TR 58 A A 0 B A 2R A W
T HER R k. I A R AR, gt iy ik Ak
FRARE S AR €3 BT TE R A HAZ 5 vk 9 s Jon [
WO SAERR FE TG 20K . AR 2 1S
FE % 8] H W5 R 5 a2 ,6 h I ENBR R Al 5% 7 el
EMR TR BRI o S T i — 2 3R A% BB
RAEHWE BAR B AR AT A5 S AR E SR T T 20
fs AR b2, 2 )5 1 h 7 H B B iR iR
BN 3.93 mg - kg™ BRI 0.89 d,7 d 5 E A
Ao HZhfE 1 h 7R R R R IR TR & O 0. 31
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mg - kg~ 2EREON 2.40 do EDRRERE TR MR
SRR, AT P DL EBRGR 7R 5 _E 19 MRL e 4
(o F AR o R U ML ERVBR 3 AE B 5K | 119 MRL
1.0 mg « kg ™' AR 3 do ARIEABFIELR,

HZ M FAO/WHO F1[E] A A 24 5% B BR A8 AR, m]
EpBRER i TR RE AR A2 . (HO8 TR UEZ 4, 1))
et IT R A AR, Z B RBIR IS5 R IEY

H o Bk

TR R RE EVBREAEAC ™ il B9 MRL {H
S5 3Lk -

(1) Rattatty, BT, XURHRE, 45 WIAHAER -
I KR T ETRR SR (T ).
53-54.
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