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kAR, BERE, ', R4, K
(1 RESRLADFRTRELFLT, RHREXRF LREDNET, K M 510642;
2R REALEARER HWESFE, A M 510225; 3 Y EA SR LEAEMLEAERLZHEN, i 200032)

BE X ERRHEITKBRN, 853 - 28,12 - BEMME, UBMBEERRT 3 - 51,12 - REMHEST
IN3EWR, Plutella xylostella . FHOU R B, Spodoptera litura FIAR44 . Heliothis armigera AEY)ETE. SR FH , EEEMFF
ERICAE 15 d J5 , EVRER L ENSE R TR A0 ENAR 7o - B POHL SR A v v BN RBP4 R R, (B VBT R AL g Bk
BARFHRERENE. LHEE 24 48 h,3 -5, 12 - REEBREX PSR 3 #4100 AFC, fH45r514 37.19
1 50.18 pg/mL. TE3 wg/mL KR TALIESS 24 h,3 - 85,12 - RIEDIRI /DM 3 4 miERRA
46.69 % ;7ES ng/mLEFIR TALIER/E 24 h,xiiRsd 3 4 MIEREEN 75.65 % ;763 wg/mL MFIE T AHE)G
72 h, /IR 3 KA RNFE T3 N 61.28 % 7E S pwg/mL (R T ALIR)S 72 h, SR 3 WA FET- RN
47.65% ;7E 2.0 pg/mL WFIM TAHSS 72 h, 4440 3 B4 IR THESR 4 48.93 % ;7E 1.0 pg/mL (&R
TAEST 72 h, FHEBE 3 B BMRRR TR 41.18 %.

KW EHE, 3-8, 12 - EOEE; £9FE%
FES3ES.5482.39 SCERARIDED A WEHS:1001-411X(2007)03-0042-05

Isolation, Structure Identification and Bioassay of
3-Hydroxyl, 12-Carboxyl-Azadirachtin

ZHANG Zhi-xiang' , CHENG Dong-mei*, XU Han-hong' , WU Yu-lin’, CHEN Li*
(1 Key Lab of Pesticide and Chemical Biology, Ministry of Education, Lab of Insect Toxicology, South China Agric.
Univ. ,Cuﬂngzhou 510642 ,China; 2 Department of Plant Protection, Zhongkai Agrotechnical College, Guangzhou 510225,
China; 3 Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences, Shanghai 200032, China)

Abstreat: Azdirachtin was decomposed with hydrolytic degradation and 3-hydroxyl, 12-carboxyl-aza-
dirachtin was gained. Bio-activities of 3-hydroxyl, 12-carboxyl-azadirachtin against Plutella xylostella,
Spodoptera litura and Heliothis armigera were studied with leaf feeding method. Most azadirachtin decom-
posed stored at room temperature for 15 d, and the decomposed solution possessed a good toxicity against
S. litura. AFCg, values of 3-hydroxyl,12-carboxyl-azadirachtin against 3™ instar larvae of S. litura were
37.19 and 50. 18 pg/mL treated for 24 and 48 h. The antifeedant rate of 3-hydroxyl, 12-carboxyl-aza-
dirachtin against 3™ instar larvae of P. xylostella was 46.69 % treated at mass concentration 3 pg/mL for
24 h,while that of H. armigera was 75.65 % treated at mass concentration 5 pg/mL for 24 h. Mortality
of 3 instar larvae of P. xylostella was 61.28 % treated with 3-hydroxyl, 12-carboxyl-azadirachtin at
mass concentration 3 pg/mL for 72 h. The mortality of 3™ instar larvae of H. armigera was 47.65 %
treated with 3-hydroxyl, 12-carboxyl-azadirachtin at mass concentration 5 pg/mL for 72 h. The mass re-
duced rate of 3™ instar larvae of H. armigera was 48.93 % treated with 3-hydroxyl, 12-carboxyl-aza-
dirachtin at mass concentration 2 pg/mL for 72 h,while that of P. xylostella was 41. 18 % treated with 3-
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hydroxyl, 12-carboxyl-azadirachtin at mass concentration 1 pg/mL for 72 h.

Key words: azadirachtin; 3-hydroxyl, 12-carboxyl-azadirachtin; bio-activity

ENfE Azadirachta indica ERREIBEBE /™A, Br-T
EEEUCRRE B AR REMAKRESHAEY
&M ZAJGET 2000 4F, B BESCRRICER T BRI JE 2R
RFTR . 1968 SEBRA B ZE— 0 IR P FRED PRS2
“Zttex L E RN KRG, BN s E AR
AN AR AR MR EIERR R EARAN =
PRHEERAEERS, RES AN NNRNF
MRz 2 — . FEEEARORE M EAE N
FEPACHL, ENAR 2R B ENAR A B HR I EDAR R KR
SEFER, EERMRE, KA E BRI BT
MEARBABCR. N T R R RO R Y
RIAEYIEYE , AP IE SRR A 7= L A, 238 XTED
BRER AT T RSN, 153 3 - 248, 12 - SREEH
R, Iz A s T T BARDT AR

1 #MBE5RFE
1.1 i

ENBEE (azadirachtin) ;w = 96. 8 % ; N4 fh 7 H
B3 32 ¥ (neem seed methanol extract) : w ( EfJ fif
E) =1.02 % ; B E T #? ( azadirachtin dried pow-
der) :w(ENBEE) =11.08 % ;3 - X, 12 - BEED
PRR :w=95.5 %. HHEmRYKFRBFEEHR
EBH. FIFREMBERIITEEIBRE A.

1.2 #idEH

FOL B R Spodoptera litura: )\ J~ M T 2P B FE 3k
M FT I M AR E R R SRR O B, R UL
FA NI, B s AR JE. /S Plutella
xylostella : NAERI A KR IR TS H T |
SR E/NEER IR, A FTE RERNHLESR, A 0 5
10 % W%, FREARTRARER(30 cm x20 cm x
5 cm) PHERLHF  HKEA3 om ®H, HAEH
HE/NSEIR AL 200,24 B 48 h JFEULE. A% H He-
liothis armigera ;. 2 N FI A\ T /A %HAFE.

1.3 {BRA=*

1.3.1 a{FALAZBREA HERK EER
FHEENHEMFREMBRDSNAERN o H
50 % B F BKVE RS AR IR 2 . L
BFEFS, FERNG A, M) AOEE, X%
VEWIRY 5 WK, EEBEREPIA ¢ K 50 % K FEE
IKEWR AR ER ECRIKFE; 7B 1 5 T iksE
AR -20 C)hERRGEERE. FR3INEE.

15 d J&, F§ HPLC Kl S S FENER & B, I E
BAFERVE BRI RO 3 14 MMER
TEYE. HPLC AU &4 FishHim V(ZHE): VOK) 4
H12 40: 60 (##£J5 0 ~3 min) 30: 70 (FHHEfF 3 ~
9 min) .100: O( FHH+EF 9 ~ 13 min) .40: 60 (HAET/
13 ~15 min) , $EAME I B84 T B4 217 nm, 8354
A Co SOHAE, TiEE 1 mL/min, #EEER 10 plL.
1.3.2 BMEEAL 144 mg EPBRERET 10 mL A
B, 0 A 100 mg K,CO,, BE A HEH, LEEREW
(TLC) BEHEREMHHKL RNZTESE, MA
NH,Cl ¥53, % pH A ZE S of, Al & R B EZE
T, EBEEN B Y.
1.3.3 REEHsEAEEHhEE KRR
HET BB ZHHE (30 cm x 1 cm) , B H(200 ~
300 B) ] A& kaifb RN =9, WmahiR V(&
ff5): V(R EE) =10: 1. TLC BHFIHR V(L) : V(H
BE) =6: 1. Y JFoRL ENARE Fl R AR = 1) TR] B A AT A
SEIRAHT, B EIFIE 9" H NMR 500, 5818 LLBe s,
W 5E FERR =) 5544
1.3.4 EAFRMNE SEFNEDHRED
Fg: BmEIE SR E T A (NSRBI SRR S
HE)SRENF (RERSBHA), AT (d =
19 mm) 3TH M8 W BRE AR AR 2 s FH
HOBEESWEE E BERET  RAREHHRE TR
ARBIERMREFEN S, FI 3 Fit.1 ks, 257
MEET 10 ANEE. Lo b 50 % WRERKEBCA
M. MR ERIEFLE F(25+2) CHREE
#,24 1 48 h J5 F o TE AR % X ( LI-3000 ) 2 B
BN AR = (MRAREHEH - hEARE
HHER) /X RRARE M ER x100%.
1.3.5 st ERFHERAHEY RO EFHRUNE
IR THREE, ¢ 2 50 % KREIKE
WAESTHR. A H B 1.3.4. BIRERIAEHE.
£ 10 sk, 72 h FRAERKBERAFETIER. #
Abbott AR IHERIEFET- R,
1.3.6 st4 xfF#8RRY XAREH YR
K255 @ h 50 % BITRERZK S R ECEMHAR B, 4L
HHER1.3. 4. ZEEMEFLPRASS—BH 2
AR HEARIAR K 3 s . B 10 4MER,
¢ 25 50 % MTAER/KIE BT R, o) AR AR Rest
HE 72 h FERFRFE ERIEEE.
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2 BRELMH

2.1 HERZEEMFEAMREBAER RN REE
SAamEREE

ENBRER REPBER T MENBEF 7 B B iR P o
BT ¢ 250 % R EKER)E , EZ B RS
IR AR 1 0 B Ve T N R IV A7 1 VBT A3 807 i 4
MIEREESRREZL ANRIAUFE B FTeh
50% KPP EK )G , S¥ R L, EZ R
R 1S d, BB (BB T4 FEP B b Y B2
BV BE R ERRRE, BERS 5 R
72.37% .67.66% F152.38% . KEBLHFENMEE AT,
AR B 8 3 4 R RIFMEERE
P B 15 d f&, ENBRE ENBRE T4 FlEp R A F
FRLIR Y S5 VS WP ENBR F SRR W B 4 5128 10. 35,
5.01 12.52 pg/mL, ALFBRISBTR 3 fy4h e 72 h JS,
R FET-Z 4 B 490. 04% .87. 56% F1 87.15 % ; iR
WOFIEAE 1S d J5; ENBR R SR B VR BE 43 511K 2. 86.1. 62
1.20 pg/mL, ALIBRISREE 3 H4h R 72 h 5,188
FET-RAYEH 79. 94% . 70. 42% F173.33%. W,
EERMIFERY 1S d 5, EIBE KB4 MR, B
REBIAEA RIFHEYENE.

X1 IREZEVEFEEHERBEARNFLEEI B5HH
MEFEHE

Tab. 1 Decompeosition of azadirachtin stored in at room
temperature and toxicity of decomposed solution a-

gainst 3" instar larvae Spodoptera litura

p(ENPRR PR’ 4hmspr-3
aza. )"/ degraded montality of

E RN

treatment  condition
(pg - mL™") rate/% larvae/%
EBRE B 10.35 90.04 £2.43 a
azadirachtin  ZEi§ 2.86 72.37 79.94+4.36b
ERRETH A% 5.01 " 87.56+2.86 a
aza. dried
ZiR 1.62 67.66 70.42 +1.47 ¢
powder
FRRRT BUR 2.52 87.15+1.94 a
FARIEY
neem seed
=R - 1.20 52.38

73.33 £2.85 be
methand extract )

1) A 15dem e £;2) &5 72 h;ﬂé%tz‘fs;ﬁ]
I #H G FRHARR AT 5% KT L EF R EH(DMRT k)
2.2 RNP*YEHREE

AT B EN R R AR B = R A s 1, A
SCXFENBRER BT T oK, B FREMB =R S

PRR G BRI &9, B b, 24 3CK R A 0 i
HIFERR =1 5 ERAR R I AR R L IR S35 B BEAT Lo 3%,
35 John'" 0 Kraus™’ % 38 ENBR AR REIEHR 203
frxtih, &R CGR2) RAKTYH 3 - BE, 12-%
FLEIHRR , AR .

£2 3-BE, 2-LEMERN H NMR HiE

Tab.2 'H NMR data of 3-hydroxyl, 12-carboxyl-aza-
dirachtin
ET R
) )
proton proton
H-1 4.734dd (2.4,2.4) | H-18 2.00s
H-2a 2.35m H-19a¢ 3.61d (9.6)
H-28 191m H-198 4.07d (9.0)
H3 4.12m H-21 5.665s
H-5 3.17d (12.0) H-22 5.06d (2.4)
H-6 4.03dd (12.0,2.7) | H-23 6.46d (2.4)
3.76d (6.3),
H-7 4.69d (2.4) H-28
4.12d (6.3)
H9 2.99brs H-30 1.69s
H-15 4.49d (3.3) OCH3 3.76s
H-16a¢ 1.61 m A 3’ 6.94 m
H-1686 1.28d (13.2) 4’ 1.84 brd (7.2)
H-17 2.32d(6.6) 5! 1.91 brs

2.3 3-B%, 2-HEOREEREENE

3-B3E, 12 - RABRRXPSBURL RINE
REERBERENK3. AEITTR,3 -85, 12 -
REEIBRR M RISRR 3 W4 i B BRI RS
PE, AL T JS 24 01 48 h, AFC,, {H 4+ 51 2 37. 19 F0
50. 18 pg/mL,{H 5B BALFEIBRUER.

3-5E, 12 - REFEIT/ MR FIRE R4
BEREERRERREI NFK4TR,3 -8
3, 12- RILEMREXT/NEMAMARL R 3 BRI RA
AR RIERENE BEEARKTORE. 3-8
3L, 12 - BREEPEEAE 3 pg/ml BHRTLIE
24 h, %t /NIEHR 3 WS B IE R ER N 46. 69 % ; TE
5 pe/mL BT ARG 24 h, X4 3 i 4h R
ERRKT5.65 %.
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F®3 I-EE, R -HEMRENALREI BHREFFEENE
Tab.3 Antifeedant activity of 3-hydroxyl, 12-carboxyl-azadirachtin against 3™ instar larvae of S. litura

BAREHE AFC,/

b3 treatment t’h antifeedant activity _95_% EEFE *ﬁ?&%ﬁ .
i (pg - mL™") limits distance correlation coefficient
regress equation
3-8BH 12-BEEEE 24 ¥=2.697 7 +1.466 1x 37.19 30.90 ~44.76 0.987 0
3-hydroxyl , 12-carboxyl-aza. 48 ¥y=2.1345+1.685 1x 50.18 42.15~59.73 0.980 5
EMBRRE 24 y=5.0690+1.177 7x 0.87 0.51~1.50 0.988 1
azadirachtin 48 y=4.8720+0.496 7x 1.81 0.86~3.83 0.991 8

R4 3-BE, 12 - HENEENEHENEEHE 3 B RIERFEYY
Tab.4 Antifeedant activity of 3-hydroxyl, 12-carboxyl-azadirachtin against 3™ instar larvae of P. xylostella and H. armigera

INSEIR, P. xylostella % H armigera
AL treatment o FHBAER HER o EHREER R
mL ™) ave. leaf antifeedant oL ave. leaf antifeedant
(ne area/mm’ rate/ % (ng ) area/mm’ rate/ %
¥} B& control 22.30+£2.36 a 154.84 £30.16 a
Ef# % azadirachtin 3 3.27+1.9 ¢ 85.33 5 7.89 £4.51c 94.90
3-RE, 2-REHER 11.89+1.35 b 46.69 5 37.70£16.17 b 75.65

3-hydroxyl, 12-carboxyl-aza.
1) APHBALESE 24 h 9L R FFIHELEFERRAE,LFLES AP LEFRRF(LSD k).

2.4 FUNFEABE R RNBRFENE 2.5 Xttt A0SO A ik BB R R

3-BE, 12 - REHREX/NEMRL R4 3 -8R, 12 - REHEX RSB
HRNBERAEERBERILEKS. ARSHTR,3 - $BEEEZRHRBERAEKE NER6ALUE
B, 12 - REEEI/NERAFL R 3 #4513 -FE, 12 - RENKRT U ERERL R
RARFHERGE, 3 wo/ml BAETLEE  FRLBURS REFRE, 762.0 pg/mLA & T 402
2h, /NI WL RMIET N 61.28% ; 1F /572 h 1R 3 B4 RAARE FIERHN 48.93 % ;
5 pe/mL BB TALE)E 72 h 4844 3 #4451 7E1.0 pg/mL KSR E T ARG 72 h, RIEUBUE 3 i
FET-FR N 47.65%. A RRTREEN 41.18 %.

#5 I-BE, 2-HHOGERIDMUEMEAH 3 Ry AR REELR
Tab.5 Toxicity of 3-hydroxyl, 12-carboxyl-azadirachtin against 3™ instar larvae of P. xylostella and H. armigera

INERR P. xylostella 484 H. armigera
A3 treatment o THFEEHE  REFRCR o FHFEERE  REFELH
(ng - mL) ave. revised (ng - mL™) ave. revised
ke mortality/ % mortality/ % K8 mortality/ % mortality/%
% B8 control 2.92+1.72 ¢ 4.11+1.68 c
EN#E & azadirachtin 3 90.70 +2.89 a 90.42 5 99.09 £0.91 a 99.05
3-RE, 2-BEAHR 62.41+2.04 b 61.28 5 49.80 +3.44 b 47.65

3-hydroxyl , 12-carboxyl-aza.

DATHEALZE T2 hed 2 &R ;R KELEFHEABRLERTES% AKF LEFFRH(LSD %)
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Tab.6 Effect of 3-hydroxyl, 12-carboxyl-azadirachtin on mass of 3™ instar larvae of H. armigera and S. litura

W& H H armigera

SlERIR S. litura

—— o ORI T » PR AR
( . mL'l) ave. reduce rate (pg . mL'l) ave. reduce rate
He larva mass/g of mass/% larva mass/g of mass/%
%} HR control 0.1024+0.0091 a 0.2727+0.0319 a
Ef#i & azadirachtin 0.8 0.0154+0.0013 ¢ 84.96 1.0 0.1374+0.0181 ¢ 49.61
—TIEE, 12 -
3 - ¥R, 12 - REHMR 2.0 0.0523+£0.0082Db 48.93 1.0 0.1604 +£0.0157 b 41.18

3-hydroxyl , 12-carboxyl-aza.

DAPHEALRLEE T2 h AW LER A BEE FTEMRAL, L FE 5% AF LERF2H(LSD %)

3 Wit

3-2%E, 12 - RENRERENRE K E™
Y, R FIEEDIRER Cp A C, 7 B9 BR K 7 B 7 B AN
BREFHY, SEHRE ML, KEEH BRK,E
PR XN B RHEU B AN AR S S AR B R &
RIERTE S E A S, R =R T KE .

ERBR R 7K = B RLAF B AR 35 4, X TE B
BRERBRMEATPEAEENENL. ERERS,
BN R A B BALFERERK SR, — AR5 5 d, B
PR BDSE 2 PEAR , EREDBR R A M P RExt F B3R
P REFHIBFIEROR , AT e A ENBR 3R el 7= 1) B 3%
YRETEEREM. Hit, ELERA MR, A
BN KT 5T ENBR R A B0 0 5% B Sh S P Ly
BRA—ERRIEH.

SENBRREM L, ERBRER KA ) B A E K
VAt FEA KIS T B A R E 1, 3%t T 48
FERRRGAEMFRAAFEFFROEL. |
TEMREPEH 4 1 E, 7R BR SR WAL A K &
BaEme B, ERFR I P, Kk S RNE
KB, Xt pH A FREMESK, FIRT, 0 T 325 EAR
RPRERE, EEEEHRMN P MA—-RIINRERN,
AR ARHRES T ENARER 50 A A 7 A, B R L
W R L. Rt BB R K ZE B X LAk
FIRT AR LRI FIRVESR. T EMIRE R Tk, AR
FREIET R, VR R B shit g St =,
B FBENRE AR R R

FERFCA AL, ERBRF T R I iR
B ENBRER FTE AL 2. 52 me/L, EBRE TR
B EMRR BRE RN 5. 01 meg/ L, T EAR R ¥ ¥
ERBRER BRE W 10.35 mg/L, ARTIAEIR/E 72 h, =
EXNRGBRS RN EREEERARE. TS
FERHRA ¥ Bl IR Y A ENARER T8 o iE MR AT B
%, KAt SR B BAFRR RS, & s
BorZ I BA REFHIh RVERT, BT, B B4R EBR
Re BEE BAERE PRAEELHRREE. X

SEEBRER A B A = B BT S

B2, ENPRER R X BRI 2 (ENBRR T4
AENBEAP T B R R RS R A R EE R R,
ENEHREALFOATAALEEREE
SL“”-
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