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Abstract: Repellency effects petroleum ether, ethyl acetate and n-butanol soluble extracts of Ajuga nipponensis Makino
(Lamiales; Lamiaceae) against citrus red mite, Panonychus citri ( McGregor) ( Acari: Tetranychidae) , adult females were
studied. When 0. 1 g-17" extracts were applied to mandarin ( Citrus reticulata Blanco Sapindales; Rutaceae) leaves,
oviposition repellency rates of the petroleum ether exiracts on the leaf surfaces were 84.86% and 69. 88% one and two days

after treatment respectively, and those of ethyl acetate extracts were, 89.49% and 82. 19% respectively for the same
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intervals. At the same concentration, and for the same intervals, the female repellency rates of petroleum ether extract were
85.08% and 68. 88% , while those for the ethyl acetate exiracts were 50. 96% and 69. 84% respectively. GC-MS, IR,
NMR and MS were used to identify and analyze one fraction (fraction I ) and three compounds that were isolated from the
ethyl acetate extract. Fraction I , which comprised long chain fatty acids, had better bioactivity than the other fractions. At
1000 pg/ml and 2000 pg/ml oviposition repellency rates on treated mandarin leaf surfaces were 74.77% and 80. 77% ,
and, 72.59% and 73.81% , respectively, 1 d and 2 d after mites were placed on treated leaves. At 2000 pg/ml, the
female repellency rates were 69.88% and 74.24% , respectively, 1 d and 2 d after treatment. The three compounds were
identified as acacetin Il , ajugacumbin B T and 20-hydroxyecdysonelV. None of these compounds had any repellency effect
on citrus red mite females when they applied 2000 pg/ml to mandarin leaves. Repellency effects of four identified
compounds in fraction I , hexadecanoic acid, hexadecanoic acid methyl ester, hexadecanoic acid ethyl ester and
octadecanoic acid methyl ester, were also studied. All of these compounds were active against citrus red mite females when
applied to mandarin leaves at 2000 pg/ml: oviposition repellency rates were 75.18% , 61.76% , 59.18% , and 66.49%
respectively, one day after treatment, and 66. 67% , 31. 15% , 46. 75% , and 44. 84% respectively, two days after
treatment. At the same concentration, female repellency rates for these chemicals were 67.53% , 63.79% , 59.26% and
68.00% respectively, one day after treatment, and 67.23% , 43.96% , 48.23% , 64.19% , respectively, two days after
treatment. For 1000 wg/ml 1 d after treatment, oviposition repellency rates were 59.21% , 59.16% , 57.02% , 61.40%
respectively for the four chemicals, and the female feeding repellency rates were 69.64% , 61.43% , 55.76% , 64.00%

respectively.

Key Words: Ajuga nipponensis; secondary compounds; citrus red mite; repellency effect

1% 4T Panonychus citri McGregor , X ARAHIRLLBIMR B AL MK, RAEFMBH=ZREFRZ —, BRHE
b, HFF YR AIER B EES 30 R 40 BREELEM 1 E4EMY" ™, 7820 #4260 45T, 2k
SEEAE , BREE ARG R EEM, REFHEEEL, %R BFR A= B2, RO S &
i B EEMBAERANFR S ERE R, KRR Rk R, 7R, ok 45 A m
1 YORE , SR 4 ~5 WRERIR , 0w A SRR AR B2 Bk 5= BU™ E B9 “3R” [R)3,, [7] i o
R BAT R, AREAESHIRNGH KB AERAEW ", A, FREL ARBETIERE
BTG o AR IR A W 0% 3 S ) B, ML B RO B i R R E RSB R, SRR
“SR” AR R EERAE

E B (Ajuga) ABTEALRMEY) , 25045 TR KRR X, AR EHF 35 M, RESH T RE
DA, RO E B . TRE R EERZE A T LAk M s A %, A R R
PAMRE R B AR MR  REE S AP T LA B ST AW EB TR
AL 5B 3 Z R B o — e 2K 1 28 B o R L I 4 sk S R TR R B R
REHAABHFHBERBIERIER. BixISHEYIxF i)™ IR IECR MBI REAR WARE , AR T B &
BT © 8 Ajuga nipponensis Makino 75 77| HR B IV A= 4y o Sof A 75 41 SR BR B LR B9 U , O SEB R A
TRk A AR A T i SR R 22 AR
1 ##5FEE
1.1 AP e

RE £ 2005 4R B ZRGTHEE Oy 1 FAEBRERE, | REBHEFHERESE™ B2TBR %
FHAEGFH T A = R s A THEE(60 ~90) =R F ke LR IR N Jo/k LB Jook F BRSs 150 (39 o
Wrah ) S REALE AR — 47 s B EATRERE (100 ~200 H) HEEEWRR (H 5 GFy,) hE ST A
FRAFIAE = R EA LRI (CMC) y ¥ AL =M T 47, # AR A Electrothermal Engineering

hitp : //www. ecologica. cn



8 Wil & H S5 (Ajuga nipponensis) YH Yy IR XA 2N ( Panonychus citri) () HEAE 3841

Limited, UK TA9100; £1 4} % 1% F WQF- 410 {8 37 M- 2% # 21 41 56 3% A 5 5 4% @ FL R 1% ) Varian Unity
INOVAS00 ZA% 64X 22 (HNMR % S00MHz, CNMR 3% 125 MHz, TMS AN #5) ; Bt B VGAutospec-500 i
REA I 5 3 S AL/ Fiilk ( GC-MS) F§ FINNIGAN TRACE GC-MS™ ,TR201818 %2,
1.2 JWHE
1.2.1 EBS&/REYRIIRBE

EEL M 5 (TE 25kg) 48, LL 80% ZEERIREBE 3 K, BB S RERERR N LRER
T, 1585 25005, F/KEBRBEEE, KKFAA B, LB X IE TESZER 3 K, R 5B ERBRER
1, B AT BB R CERZE B A IE T BEZE B o

¥ 2R CERZE B (150g) HEATRERSAE ZHT, LA A TH BE- ZBR ZBE 4745 B Ve B, 76 TLC Mo T A 3F 48R
BB NNMES . B | AR ANHREE, B2 3585 NV 80 VgL VIH=SF b/ BB TLC M
THATZREERAE BN, RE S BR AR HTESREILEY T LAV,
1.2.2 EB&[EH 1 WL 20

B BB A | ESHEAE/ R L3700, A RA DB-5 (30m x 0. 25mm) , & 154+ 1R
100°C, P 10°C/min 3£ ¥ % 200°C , 4E354E 18 200°C Smin, 4R /5 LA 5C/min _FF}Z 220°C , 74% 3min, AL
H 230°C, ¥ b 2001, JRIE e F&RE#EE (ED , Rifi s 700V, S35 Bl 35 ~ 335amu, & B4 G 184
Wiley/MAINLIB Jz 53 FER &,
1.2.3 FRE/AENRBY B 1 F4b-5 Yrag s 2T Be28 1 TR A1 ™ R 9K A E R

BETSR O BRBY A BRI B CERRBUIANE T BRI 0. 1% By 1R 80 7K 7 MR AT
HBWRE R 0.1 g-L™ (B LEH 0.1 g MY T YRR ) FRFIIR, X HRBN 0. 1% Kyt I8 80 KB W
WO R AR ST . SR /D — 2 W B R BLTOARS 2 U8 B R I f R R T 4883, DLl e ik
R &, —2EH BT REARS/NOR DA, 7 — Rk EXTRE R, B8 R MR b — B LAk
JETRABOKIET . AW T e LA 2 TSNS, B4 12 3k, EIF 24 h RS T WEA A2
) B A O B I 2R INE B, AR B MU 2 R 12 3k, B ER 2d, BB+ S
M, —hFHA—NEE, HEEL LS Y B H B 500pg/ml, 1000wg/ml 71 2000 pg/ml ¥ L, 75
7. il ol
1.2.4 EBE/EEFEBY 185 1 LG Yrxdns 42 TUus SR 3 ™ P ok e /R i

o 3 e K 3 R 7 B K A R A ) VS R SR B B0 2 AT AR R R 7 DR R VR R . T e R A4
MR AT IR R R/N—B RIS R BT F R EE M R R R 3888, MR BT BTE AR AR B AL
B, AR —HX R EHRI ST, R B A RS, 85 R E—B L LG EABOKIET
B, PR T LA 2 TR ME B, B4 12 3k, BMR 24 h 7RG TR BUHSE T 7= I & P &8
IIERR, AR MBS ZE R A 12 X, B85 3d, B4HA 10 FHEH, - —1EBE, HEX
18584k & 53 B BCHIR 500 ,1000 g/ ml F1 2000 pg/ml 55 3 B A, AR Lo
1.2.5 BRSO

VR SEIe A DPS e iR B9 BB ¢ MIBEEBEAT 404 , QAL 25 %00 JR ) 22 5 S 38 M ik — 2B R H ™
GREREEAR, HEFER  EINER = ((RXPE-AHEXIPR) /X RXIPE) x100% , I RS HH
7R AR

e e RS DMRT d3E47 047, M HAA B S 2 AR R 2 R B E, RBRSCENAFEhE
BIIPC HEATEAT ' o AR SCLABRBEME B 72 IR VR A R SR 14T , 1 % SR SR B % H B I e T A, Bt
HE LR

IIPC = Ny;,/Nog

H, Nop, AL X 2 TT 40T BB R, Nog, it IR X S ACTF R G IR & o

hitp : //www. ecologica. cn



3842 £ R

&t
4k
=

28 %

2 ZERS54H
2.1 KB ERVEFRBUY S 4 TURE B2k IR B = B 3K BEVE

MFE 1A, 48 L BRI IR SCRIA R, 1d J5 X7 8 A= IR R 82. 81% .2d 5 N
80. 80% , M ALIFE K ZE 1d 2 73.01% 2d 24 69. 84% Wb 5 X} M2 F ik BE KT, R BRBYE
Atk B /NBI R 7 8 A T BRI L B8 ZER A B AN IE T BEZE B, 3 I T xS 2 T ke . 45 5%
FHA,3 FPEEBU I G 2T B SRV A, JH vP o T B A U RN 2 R R 3R B 194 7= 0 5K 3 2 AR M il
WRIIRKT 50% JEARKTIETEERY , MHES R IERERYAEE =N 1d 55 69.88%,
2d J5 4 82.19% ; MESHIREERR 1d J5°4 68.66% ,2d J5°4 69.84% . S5 ATHBAERYIEIER L, BRR R
ERZE B 1d J5 7= NSRBI T A T B R B , (B 2d 5P SR SREE A L7, 5 A BB E - ZEA K
S MESK IR BEVE T , 7E 1d 1 2d ZRRZ B BUVE B AR AR , T TH B R B AL 38 2d J5 1 SREEVE R IR
TFE. SRATIE = UERE AN IR AR , 2R B B 5 A BE R BT AE L, BEE B IR S, SRR FE
AR, BRI H B AR, B3 2088 2B B3 7 s 4t
2.2 TS R A Y R X 4 JTCIHE e 3 R 5B R 7 B K A R

M2 T, A TRIBRE LAY 5P Se ik A Wy IV B-150 52 585 MR Xo) Ak 4 T 96 70 7= B9 30K 3 70 20K 3
YERT, T s i RIE 0 1 X240 1d JER L B2 7= O s K e /E . 7E¥& B 2 2000,1000,500 g/ ml
B, 2R 3 o M A ) 7 B 0K 3 B 43 31 O 80. 77 % (T4, T7% T 55. T1% 5 Xof Wik B8 ik 0K 38 8 43 51| 4 69. 88%
59.70% F01 38.89% . {8 2d G183 XA 55 W BE 2000 g/ ml B Xof I o5 45 2 T B S8 149 7= 9 K sk R 0K 588 4
R, FLOR B 2R 535 g 73. 81% F1 74.24% , ¢h MF] N, 208 20 Xob E RSCA6 1 7= 19 9K 388 R 90K 3B 4 R 5 v B L OE A
X, SERI AR, MBS A/ RSB AT, BN E RS EE R T ARREEN T\ RREESK
BEIRREERAY . ABERZBESYHEILA Y BRSSO TRBEVE F , B+ e BR R . T+ e R
ZEE AR T AR P ERS S BB A Y Bxd AT
2.3 KEEIRINERIL B I IR A Wraig 4T 43 1 I8 0 7= U KBV

B3R 3 WA, TAKER . T AR ES TSR CERFI T/ Le BR B B 34 M i LA 2 R 7= I 3K
WA, BB E S AL A Pk B TR g oK, BEAS RBER gD . K+ A BRI E B R, 768
¥k BE 2000 g/ ml, 1000 ng/ml B, 3R 540 B2 5 B F PON IR 2 1d J5 43 B3k 75. 18% #1 59. 12% ,2d J§
7 66. 67% F150% ; B SRR BEZR 1d J5 405135 67.53% F169.64% ,2 d J5 ik 67.23% F1 69. 46% , {BiZiLEY)
TEBHERIRE 500 g/ ml B ARIEE . +/\SEBRF B AT+ S be BR BRSO AE FH R F T Se R, 1d 1 2d 93K
HEEEAN = IR FETE 31.15% F 68.22% 2 J8] . +/\SEBRH EE 51 /S e R FH ERAH L, +/\ S BRHI g 1d J5 0 2d
Ja B 7= PN R AR RV T IR T A S BR FF R 5 1d 0 2d 14 3K EE BRAE 45 R vk B 2000 pg/ml 1000 g/ ml B
W = T S K BR R, ZEBLVR 500 g/ ml BYBEAR TS SEBR FER . /S BEBR B8 X4 4 JTCI6 1% 3K 88V
B/, 1d 1 2d F B3 28 0 7= B B 3 2R AR 34. 00% F1 59.26% Z [A],

Sof i B L BR BB P 18 3 T A< 55 A8 7 TR BRI o A+ 4 T g ¥ 30K 3B 4 R T 480, 76 A [ 0k
TLIREYES 1 KRR IR e s T A A Wik, R E, A W R &4 A WIR a1
FIMEER . EE AR ER . TARERIER . T AKBRAN T/ VRRF ERE 1:1:1:1 W IFIRE, BERIXR
AV EERKLEYEREER

MR 3 TH, IR A Wrxdig 4T BoG SRE /E F A = BRI/ E A, X iR S A 2 e B 2, BLAKHEE R 5
BERIEM X, SR EBAMEX, 5548 ., 76 559 B 2000 wg/ml F1 1000 pg/ml B, Seb ik B3 4% 14 3K
T PN 7= DO R ARG B T & R ARAL & 9, A BIHE 1d )5, SRR AN = SR ER AR R 35 77.21% ~83.76%
6], {51855 1 A8 b, [R1v B B S SREAE R A= BN SRR /E FR 2D M 22 A K, X URBAZE 18 2 1 v XA 2 T i s 3K 5
YER R X LR
2.4 EESRIENEBYXIG 2Tk vt = o ok R E A

FRAE e 7= TR IR R E R R 45 51 , SRR BT R B A8 o | 647 T e Bt = O SRR B 5%, 45 3R 0

hitp : //www. ecologica. cn



Yl = 0 JuaIagIp %—uﬂd&mﬁ—%—m aIe %& Pamofjo] suBawI ¢ 9%C = V1B 189 -7

ofdwes 1red oy 4q juerogIp LpueoyuSis ore , £q pomojoy sussw ‘dnoid owmes oy wrprN B TEHFET AN 100 B F B ETHFET LN 600 BT 1 HREREW TN | B AL

09°0F L€ TUIFETL MDD euosdpoaxopAH-Gg
- 0T8T - VITF9TL L 000C B 5 20 -6 AT
S90F VY €0°CTF SV p: )  utqumossnly
- 16°0F€°S - IWIFSTIL dL  000T oM &5
0S0F L€ 19°1F9°6 p: ) uneoBoy
- SSOFL'S - PS'IF9°6 ML 000C EWT
ELOFO°S 8S0F V'S 68°CFV¥CL 60°IF0°L p: )
- 89°0F0°¥ 68 8¢ 0P°0F €€ - YO'IF0°L IL°SS «LLOFI°E aL 00s
8S0FLS OL0FL™9 I8 CF ¢ el ESTFLOI p: )
- LSOFTY 0L "6S s 6E°0F LT 6S°CL +:06°0FL°E LL™VL = EL°0F LT 4L 0001
SF'0F9°9 9C0F €8 SP'IF¥8 9L'TFO°¢€l p: ) [ womosiy
Yo vL 0P 0F LT 88769 0P0F ST I8°¢€L «: LLOFTT LL708 S 0F ST 4L 000T 1 &8
(% ) ool 1oy (% ) ool 1oy (% )erea fouaqjede: ool ey (% )ere fousyjedan Foo] JIeg
fouofjoderefeue  1od s35e Jo zequmy fouoffodetofemey  10d 530 Jo sequny uonisediag 1od s350 Jo zoqumy uonisediag 1od s350 Jo zoqumy
FEGFW BBk FEGFW Bk R G B 5o VRS (TETES Aot _ﬁ\mso pnodumor)
2 i PI . e
Louoredey TR WG M Louopjeder uontsodia() R Hf =l

sjueuI|Eal) I9Yf® m%wQ _,m,_._wmﬁna
U PAI SN U0 sesusuoddiu v wioay spunodwod Jo L>udfpdox uopisodiso pue LHuWIPAYY 7 dqEl

B BBl A G RETHWSHH G FYESHE ¥

Yl = 0 JuaIagIp %—uﬂd&mﬁ—%—m aIe %& Pamofjo] suBawI ¢ 9%C = V1B 189 -7

ofdwes 1red oy 4q juerogIp LpueoyuSis ore , £q pomojoy sussw ‘dnoid owmes oy wrprN B TEHFET AN 100 B F B ETHFET LN 600 BT 1 HREREW TN | B AL

€8°0F0L°S SLOFOF'S SL'TF8L701 S9°I¥00°8 p: ) joelxe oueng-u
10°€9 0707 06°1 LEO0L :05°0F09°1 1T°vL = 88°0F8L'T 00°5sS s€6°0F 09°¢ 4L sl 10
€9°0F0€°9 88°0F0L9 SCTFOE'L 0€°TF0E°8 p: ) 1eIXe 01E10T [AyIY
¥8°69 LV OFOCT 99°89 «SE0F0I°C 61°C8 :06°0F0€°1 8869 +:09°0F 0S°C 4L a2 2
16°0F0C°S S90FOF°L 8 TF 901 SLOFEE'L p: ) JOBNXS Joyje wmajonsq
96 "0 :C9°0F09°C 80°68 «= [E0FOLI 6V 68 s 6€°0F 1171 988 = 9C0F 1171 4L 735t
68°0F0¢9 9 IFOV9 SP'SFOS°LE 66°cF09°CC D oenxe Jouetly
¥8°69 2 87°0F 671 10°¢€L = SEOFOLI 0808 = VECFOCL 18°C8 +: [6'TFOL79 4L a2
(% )z ool 1oy (% ) ool 1oy (% )erma fousyjede: ool 1oy (% )ere: foueyjede: Feo1 1Y
Louopederepeme 1od s350 Jo zoqumy Louofjoderofeme  10d 990 Jo sequny uonisediag 1od s390 jo zoqumy uonisediag 1od s350 Jo zoqumy
e o LIRS g L3 B oRk8 KA R =l B ok B4 R =l BB B (;-1-31°0)
P1 P1 wosnxy [ rE
Kouoppedeyy T Wk M Louopjeder uontsodia() R Hf =l

SJUUIIBaI) IOR sAB(] [ fFETY
U PIAI SO U0 SEsusuoddiy Yy Jo SPBINXI JUIINP Jo Ldudpdax uopisodiso pue Loudppdey T dqel

B VRGBT R W S MR BV ESEE 1%




%] = © 1B JURIRHIp {pueoyIuSts o1

. Aq pemorjoj susew ¢ g;¢ = D 1B 159] -7

ejdures 1red o 4q Juezopp Lpueotpuis ore , Aq pomoyjoy sueew ‘dnoid emres oy umpiy  FWHEFT AN 100 FWHE , , B EWEFET 4 6070 BT 7 HRIARW T , B ERE R

19°0F L9°F WOFEE9 00°CF IL°LT 68 1F6C°LT D
- $9°0F€8°E e LYSTOFLLY - €6°CF 00°€C 68°0€ LLP°0F98°8T UL  00S
Y OF T LOF 06 €V VT 00°S1 86 TF00°61 3D
L0°9€ V0T ST 1€°69 s LVOFOL'T L¥"08 L PRIFEPL 1T°LL «S9OTFEEY WL 0001
TCOFELL 6L 0F 88°€ WTFS T TSEFSLT MDD
619 «: CPOFST 9L°€8 +:9C0F €9°0 6L°¥L «: 6V IFST'9 7978L IV IF88°C UL  000T ompqw [ B E
S8 0FITE PLOFILE 06°0F LS € 8 IFEEET MDD
- €CIFHE - 18°0FL9°C - ErOFELT 12°9% L€8°0FLI'L WL  00S
0T TFL9°S P OFSL'T LL'TF €991 Y SFEP YT D
16°8S L19°0F€€C 00 %9 <9T°0F€9°0 19°6¥ « [LTTF 8E'8 oF°19 LIITFLS'S WL 0001 19189 Aot
60FST'S 60FEL'S €9°CF LS 91 €6°CTF6CHC D PIo® OI0UBIOPEIQ
61°%9 +:0€°0F 881 70789 OV 0F €91 8"+ L10°CFHL6 6¥°99 «=98°0FFI'8 UL 000T S h A+
LY 0F$9°C S OFSTT YL'OF LT Y $80F0SE D
- 95°0F 82T - P 0FST'1 - 9S°0F ST€ - OL'0FTLT L 00S
89°0F 6C°C LOF6F €V VT 00°S1 86 TF00°61 3D
- TS0F 62T 9L°SS LIL°0F8ET 00°+€¢ PO'EFC0°6 70°LS «L9TFGL'8 UL 0001 o180 [Aypo
79°0F2C°9 TCOFOr'S L8"TF 88°8C 8 TFE9CT D PIo® OI0UBOIPEXIY
€2°8Y < EV0FTTE 9768 « LV O0F 0T SLT9F «: CETTF 8EST 81°6S 9L TF8E9 UL 000T 828N
YEOF V8 € €6°0F 9SS LT¥F LO°TL L8 TFEY'8T D
- YSOFYET (A" L8LOF VYT - $9°EF €€701 6T°SS «=9€TFLTT WL 005
8y 0FEF 'S 9L 0F €€ 81°1F00°LI LE'SFILET D
L1°Th <OV 0F VL€ £r°19 «: LETOFLYT - 0€°TF L1 91 91°6S «6SEF6L'8 UL 0001 19189 Aot
0S'0FSS'S 98°0F TS 8L'TF 88°1C P IF00°LT 3D PIo® OI0UBOIPEXIY
96 "€¥ <9 OFILE 6L°€9 <87 °0F68°1 ST°I€E <66 TFET"LT 9L°19 «T8IF0S9 UL 000C 8 e BT
YSTOF b€ 0E0F LS€E LETFITS 0S'TFOr9 D
- TLOFTLE - 89°0FILT - SO TFESE - LI'TFOP'T UL 00S
90FLS 95 0F 09°S SITF00°LI €8 IFIILL D
or°19 s PPOFCTT 9769 «: OV 0FOL'T 0S +: 68°0F 05°8 12°6S & ITTF00L UL 0001
€S°0F 059 6V 0F STV $8°0F 00°IC 68 ITFE9°CT D PIo® OI0UBOIPEXIY
€0°L9 s PP OFELT €5°19 +: 9T 0F 8T £9°99 «C0TFO0°L 81°SL PO TF88E UL 000T BT
(% ) ool 1oy (% ) ool 1oy (% )erea fouaqjede: ool ey (% )ere fousyjedan Foo] JIeg
fouofjoderefeue  1od s35e Jo zequmy fouoffodetofemey  10d 530 Jo sequny uonisediag 1od s350 Jo zoqumy uonisediag 1od s350 Jo zoqumy
FEGFW BBk FEGFW Bk B G Bk 5o VS (TETES Aot ﬁ\ms pnodumor)
i PI ™ %2
Louoredey TR WG M Louopjeder uontsodia() R Hf =l

sjueuI|Eal) I9Yf® m%wQ _,m,_._wmﬁna

AW PAI SIID U0 AIMXIW PIoB pue pre Apej ureyd Suof Jo Loudppdaa uonisodiro pue Ludpdey ¢ dqel,
B FHE L HIGRHE R W TGO EE TGO AW Y &



8 Wil & H S5 (Ajuga nipponensis) YH Yy IR XA 2N ( Panonychus citri) () HEAE 3845

Fdo W | . CROEERYETEERYSHRMAL, ZRABE, BEROHMBRERYE 1d GERA
B3 BREEREER, 25780, GBI TS e PR s, R8s, L RAER M, BN
SR MER A T BRI GEERCR , SRCRTE 2d T 3d VA RN

F4 BEESEREYRIELSUENIREER(EENE)
Table 4 Oviposition repellency of different extracts of A. nipponensis on citrus red mite ( none choice)

e e 1d 2d 3d

Troatment comcenttion " mgm(R) o CPWERD o CFRER) oo
(pg/ml) Number of eggs per leaf Number of eggs per leaf Number of eggs per leaf

1843 I Fraction I 2000 6.11x1.6a 1.20 4.3x1.4a 0.93

LB LB 100 4.810.9 ab 0.94 4.1x1.0a 0.89

Ethyl acetate extract

ETERRY 100 3.0x0.6 b 0.59 3.810.6 ab 0.83

n-butanol extract

AR | 100 2.9120.9b 0.57 1.2x0.3b 0.26 1.2+1.3b 0.27

Petroleum ether extract

CK 5.1+0.7 ab 4.6x1.1a 4.4:0.6a

FNBEEEARFRHERRSEL DMRT 7 0.05 KFE LE R EFE Within the same column, means followed by different letters are
significantly different by DMRT at ¢ = 5%

2.5 FESBREYRNEHLEE

gRRRAEZE,BRRAIRYES 1 vREE/MEEY . FSMEE ISR AR T, %E 0
B R R R T ASREEA+ /A ERER W (32 5) -

AW I HEsRE K m.p. 270 ~272C, ®S WA LIS
FAB-MS m/z 285 [ M +1 ] . . IR ( KBr) ( cm_1 ) : Table 5 Chemical constitute of fraction I

13 R B TR AFR XA R
3444, 3158, 1652, 1608, 1562, 1509, 1430, 1396; min PNy %
( ) Molecular = (%)
C-NMR( Pyridine-d5) 3: 182.6 (C-4), 165.9 (C-2), Re:““‘m formula 1 2me of compound Rel*:tW:
163.9 (C-7), 163.0 (C-4’), 162.8 (C-5), 158.4 578 CaHa0 6.010 4=FE7TTEE v
(C-9), 128.5 (C-2",6"), 122.6 (C-1'), 114.8 (C- 15.87  CHuO Z,2-2,5-+E—H-1-E 2.26
3',5'), 104.9 (C-3), 104.5 (C-10), 100.0 (C-6), 16.88  CyHyuO0, (k) BRFE 29.16
94.8 (C-8), 55.5 (OCH3) ; 'H- NMR( Pyridine- d5 ) 17.36 Cilu0, 5 6.78
5:13.66 (1H, s, OH), 7.93 (2H, d, J=9.0Hz, % “nl% TAGRRCE 98
Co T > T ) ’ 20.07 CyHyO, Z,7-9,12-+/ Gk ISR 9.03

2, 6'-H), 7.06 (2H, d, J =9.0Hz, 3', 5'-H), 22,29 1215 1+ /B = B

. C,,H,, 0 .
6.90 (1H, s, OH), 6.79 (1H, d, J=2.0Hz, 8-H), 7 2% mg 4.04
6.73 (1H, d, J=2.0Hz, 6-H), 3.74 (3H, s 20.29  CyHy0,  Z-9-+/\IHERF B 7.50
OCH3) [17] 21.00 CyoHyO, +N\(4%E)BRFER 5.03

21.65  CpHyuO 2-F#-7,7-3, 13-+ A\ B RE 3.32

HEYL: A4 REE, mop. 192 ~194C,
ESI-MS m/z 455 [M + Na]*; R(KBr) (em™'): 3373, 2948, 1779, 1706, 1294, 1137, 1029;" C- NMR
(CD3COCD3)$:20.5 (C-1), 24.7 (C-2),29.1 (C-3), 67.6 (C-4), 46.1 (C-5), 72.9 (C-6), 34.1 (C-
7), 34.2 (C-8),39.3 (C-9), 47.5 (C-10), 35.4 (C-11), 21.6 (C-12), 174.3 (C-13), 115.0 (C-14),
172.7 (C-15), 72.7 (C-16), 48.5 (C-17), 62.01 (C-18), 16.9 (C-19), 20.0 (C-20), 168.0 (C-1'),
137.8 (C-2'), 137.0 (C-3"), 13.5 (C-4’), 11.3 (C-5') ; '"H-NMR(CDCI3)$:7.00 (1H, q, J=7.0Hz, 3'-
H), 1.77 (3H, d, J=7.0Hz, 4’-H), 1.83 (3H, s, 5'-H), 5.82 (1H, J= 1.2Hz, 14-H), 4.72 (2H, d, J
=1.2Hz, 16-H), 4.55(2H, s, 18-H), 0.75(3H, s, 19-H), 0.83 (3H, d, J=5.6, 20-H), 3.21(1H, t, J
=3.2 Hz, 6-H), 3.41 (1H, s, 17-Ha), 3.53 (1H, dd, J=4.4, 4.4Hz, 17-Hb) "™,

BNV : AEsREME, ESI-MS: m/z 481 [M +1]%;m. p. 241 ~242. C;IR(KBr) (em™") :3432,
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3846 £ K5 % K 28 %

2965, 2877, 1656, 1446, 1382, 1317, 1054; C-NMR( Pyridine-d,) $: 68.0 (C-2), 68.0 (C-3), 51.3 (C-
5),203.5 (C-6), 121.7 (C-7), 165.8 (C-8), 34.4 (C-9), 38.6 (C-10), 20.9 (C-11), 32.0 (C-15),
21.0 (C-16), 49.9 (C-17), 17.8 (C-18), 24.4 (C-19), 76.7 (C-20), 21.5 (C-21), 79.8 (C-22), 27.8
(C-23), 42.4 (C-24), 69.8 (C-25), 32.3 (C-26), 31.9 (C-27), 22.6 (C-1), 22.0 (C-12) ;'H-NMR
( Pyridine-d,)$:1.07 (3H, 19-CH3), 1.22 (3H, s, 18-CH3), 1.37 (6H, s, 26, 27-CH3), 1.59 (3H, s, 21-
CH3), 4.18 (1H, d, J=11.0Hz, 2-H), 4.22 (1H, s, 3-H), 2.99 (1H, J=3.6Hz, 5-H), 3.00 (1H, d, J
=3.6Hz, 17-H), 3.59 (1H, s, 9-H), 6.26 (1H, s, 7-H) .
3 itig

HEEE R EEEERZ IR LENEYES (UHEYREYFE A E) , R B SHEYX R, ¥R
PG SN, AP AR SAKBER RIS TURIGRER S, RIUREE/N & B ER N TR
2019 T A 2R BT PR B A , (R R B L 5 1 S R v TR 5 0 7 O SRRV R, 3R 2R B HE 8 0 B FE e R ke 7=
WRER . IR ET &R AEYFRE 2 TS IEER, RS R AR TR/ B ER MBS 1 e
BN R BR 7S KRR T A KE R B BE T /S BE PR S ER AT /e R F e Yot 4 T s 2 00 38 35 0K 5 A 7= 9 K sk 1
o st RE, TTRE S 35 K W) B XA 2 TURE b 22 R 32 38 7= AR R, e e iR B [k A Hm s . 581
SR WA T SRR R PR 350 A W R XS 2 Tl 7= IR 3B A v, P SR RIUR B A B AR M3/
GHERES F, B R B KA s m

ZIR ZBRZE B B B IRGRE I, AR IR X R CEEZE B AL A A B AT G TR T M e R R,
MRAEBR , A RIE R R RIME B-10 B2 8 BRFN 3T e B e e AL B WA A Ik vE k. AW I b3 5 B Se 2
ZEEST L RESCRIRE A TR — R R A B IEENEREM. AW BB KR, N
B ML BE R 25401, T AR L B e B R B o BT XA 2 TUE B B SR B, R RIS . I Y
BEAT R, A2 T RITR = 28, e it O 4HE A M P IR B . AR AR R O s Rk A i
M FIRE, HIHA T e R B LA T X A=A e, T ELXG B-45 Bz 4 R A0 37 5 B be B 5 4 F
XEEF TS, BRS FEEERAE , BHRERAREAR, AR MR BB R RE AR EME,

PWLEETS & RV SR 18 73 AL A X 4 TUlE B9 SRREPE A , B BB By L B V8 0 2 B T i
BT LR BRI 5 | AT 185 | AU A YESERST , XRS5 EE & /RRAELESWZE
R EIERA R, B R R P B R E SN HE LSRR BB,
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