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Acaricidal activity and stability of milbemycins used in turpentine
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Abstract: To verify synergistic activity and stability of milbemycin in turpentine, turpentine oil and ethanol
with a solvent mixture of milbemycin were measured. Virulence was tested on the carmine spider mite (7e-
tranychus cinnabarinus) using a leaf disc spray. A photolysis experiment was conducted to determine the sta-
bility of milbemycin, and a Gas Chromatography-Mass Spectrography (GC-MS) analysis was performed. Results
showed that toxicities of different milbemycin oil in lethal concentration 50 (LC50) values on female adult
mites were 0.031 4 and 0.139 0 mg-L" with a poison coefficient of 442.68 reflecting a strong synergistic activ-
ity. The photolysis experiment showed that turpentine oil as a solvent could improve the stability of milbe-
mycins. The GC-MS analysis revealed that the content of alpha-pinene, camphene, R-limonene and 3-carene
was over 60%. Since the main reason for synergistic activity was favorable osmosis of terpene chemicals enter-
ing the insect cuticle, turpentine could be used as a solvent and synergistic agent for processing milbemycin
green oil preparations.[ Ch, 3 fig. 3 tab. 20 ref.]
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1.1 #hlEH

REP IG5 Tetranychus cinnabarinus . H #1116 THFSE Be 4t , 76 N TR =E 5510 FL(261) C,
AR (70£5) %, SGRIAN 14 b/10 h], £8h Ta G FEFR
1.2 #ikAF

P59 (150~270 CHYHR 4y, VLV 5 2 i EOCER )5 & 20 800 95% K IR DL %5 & )5t 25 [ Milbe-
mycin, m(A3)m(A4)=3:7], H#VLHE LA RS w524 oGR8 e bral, i,
1.3 ¢

Waters 600 & %0 AH 3542 5 ZF-20D 1546 205 48 0 AT 4 5 Potter 1§25 ¥ (3€ [# Burkard {X#§ 24 ] ) ;
SRR B 30T i 79 45 SZ2-LGB (b [5] 1 17 i ISR A PR 7] ) 5 Agilent technologies 3 5t B €435 /X (7890A
GS system, 7693Autosampler, 5875C insert MSD), HP-INNOWAX & 404 #£ (30 m x 0.32 mm x 0.50
pm), Agilent 1k 2% TAE¥
1.4 XWHE
L4 sdet s s oy & w2 IFIECH . HEFIFRIR— & Bt oK R DUEE R R 2, 40l A A9 il &
B . OPy S FLALFIBC BLFL I . B 7 50k 2% K R Ma RFLMCR R N2 K 1.0 g, ZRE45.0 g,
OPy 4.0 g); FUit 5340 2% K /R 8 Z A il L ORR LR 1.0 g, #4759 45.0 g, OP, 4.0 g)5 i
G3ER 909 5 il Ll (FA 5l 45.0 g, OPy 5.0 g) . JHZE /KK &l 5 B R 91 B i iR FE 25 W . KK
DUFE R ORE IR &R M B B O 0025, 0050, 0100, 0200, 0400, 0800 mg - L7, #34y iil # B
100, 250, 500, 1000, 2000, 4000, 6000 %, >R FH M mE 25 1k 700 2 45 1 7000 A< 20 o il 1 9% o fiE )
POLO B B8 . LR ME kT RS a Ways  mIA 5 fe L FESCKE (Cso 1H) . 95%E 15
FERIUAH G R B0, FHALTE R B (CTC) Sofe 0 b 49 9 X K 7R DL R I B Ve o
142 ¥R R NEXGRME T IR M E . RS PR R Fo e Ml Ty ik
3 590 BT 3 B 2% K IR DL 8% R FLAH R JTT o 3 B 2% K R DS ZR b 1 FL o (R RO AH €43 2 HPLC
EHE )10 mL & T P2 cm W3 FR L (3% O BB PR IC R I, BBk 3 A8, LR A
M, B PR AITE ARRE T2 kG, T B o 35 3% LK 19 25 57388, A ZF-20D
54 OB AN AT AT (B FR LI B 5 AMT 4 20 em, XFREFIB 4G S5 ), FHI K R 254 nm [ 54N G REST,
AN IREE Ol 420 1x, 40.5, 1.0, 2.0, 4.0, 8.0, 16.0, 24.0, 36.0, 48.0, 72.0 h Buf:, F250EH
5.0 mL HE4) 3 IR G B 2SR S, HPLC I Ho s 40 %, FHC (1) iFEOK RN R
il 770 B 58 SO a3 i R

s/ g s DGR T 73 80— RS B 0 450
TGy iR S B x100, (1)

KPR e PRI o [ SR FH 30 38 bR D' ik R M 30 D v o K TR A KR DL 241 0 1 35 3R L T
AN B, X BRI B A T, DG BEEREE 1 200~1 500 Ix (O BE B[] ARS8 h-d™), &) sk ]
T b 2 L% 5 FIKA A, 4 0.5, 1.0, 2.0, 40, 8.0, 16.0, 24.0, 36.0, 48.0, 72.0 h H& 4} A [
Jei 43 S SBORE ARG I 5 i o3 B Ak, 4% (1) 2R bR,

143 AN bk RN E F A A AR M TR A0 B 2% K R DL B 2 LI R 28 4 B 2% K IR D B
FhA T FLIM A ER 25.0 mL, #E TRHRA, TR MG, R 3Rk, T 0 Cik
KIGVeAH T d, (54£2) CHOKIBAME 14 d, D7E AT BT, #3K (2) TH 5V i R AR it R i 2
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1.5 MPFHEERBS W
151 RKRNEFZLEZHHN R SOEAH €IS HTK R % E & & . Waters symmetry C18 €835
(250 mm x 4.6 mm x 5.0 pm), SRR DLV (HEE):V (K)=95:5 R shAl, V(ZHE):V (P E):V
(RFUBOR 0.1%1) = 2 )=56:28:16, i)k K 243 nm, PEFEEE 20 wL, %k 1.0 mL-min™, >K/R 0%
2 A3 1 A4 AR EFE] 25 K 15.48 min A1 21.15 min,
152 moatiik ML HP-INNOWAX B4 H:, IR 60 C, {45 2 min, 1130 C-
min” 72 190 °C, LA 10 C-min™ J} £ 230 °C, /%4 10 min, ENES, HiH 1.0 mL-min™, $EFEE
LO pL, Zrdfite 10:1; PEFEHERE 250 °C, il de i 5 250 °Co Bl A& 1. EL B 7 IHAER 9 70 eV, $
HEVE L 30~250,
2 ZERGpH
2.1 HAFT i R K /R DS & I 30 X SR A0 I B B B0 B i E

5 AL T 00 XoF A A2 - ol O RS 096 0 5 1 D 45 SR D3R 10 R Yty P kT P B 6T S A2 - g 1Y) > BOAE o
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WeSEh 0.031 4 mg-L7, L EEA TR B K IR DL EE 28 20 X6 A D i i~ 30E ot 2 Wk 2 O 0.139 0 mg- L7, A4
AT KRR DA R 1 LT ROk 442.68, FRELH B B AE .
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Table 1 Toxicity of turpentine and milbemycin to female adult of Tetranychus cinnabarinus

2 7 1l 7y SO0 U S (mg- L) MCRB 95 %EAEM/ (mg-L7)  JL3E RAL
ANERL y=2.516 6+1.054 04 227.050 3 0.988 0 221.280 5~232.973 1
KRIRWE R LB ¥=6.644 7+1.919 4x 0.139 0 0.966 8 0.131 5~0.258 0

KIRDURG R y=9.564 243.036 Ox 0.031 4 0.965 4 0.037 7~0.054 9 442.68

22 MITHIIAKRNBRABREMENE

HIET T AT . FEBE 254 nmOERARAT T, BRI BON 2% K 7% D% 3 L5 A6 UM T AR A %
B E R TR EON 2% KR VR Z AN il LIRS AN BB R . EEIMDOEIR 72 h 5, 2%k
IR D8 3R FLIM B A R 100%, T 2% K 7K DL % 2048 19 3l L3 e figg - ok 17.76%

HITE 2 7T 0. 72 1 200~1 500 Ix JEHR 2R, 29% A IR DL %5 32 L3 09 B A o5 20 I8 38 0 1 o i 0 JOH
2% KR DL FE Z AT I FL I B R AR . FEOEIR 12 h R, 2% KR U8 R Pl R R 1k 5 98.37%, i
TR RN 2% K IR UURE ZRAN 19 I FL I A 5 00 D 28.72% 5 FEDEIR 72 h Jm, B BON 2% KK U3 R
FLITE FEA IR, 2% K IR DL AN 15 7L i K R 0 48.61% .
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Figure 1 Ultraviolet Photodagration of milbemycin Figure 2 Photodagration of milbemycin
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Table 2 Cold storage, heated storage to stability influence of milbemycin

fiti #7720 25 PIGEET it /mg /A G R /mg Wi fif 321 % S
it 29K IR W& Z FL 509.25 495.38 2.72 #EWH—
29K 7R W Z AT LI 516.00 509.70 1.22 THPIR 2 B 35—
Hpif 2% KR D 2 R FL 509.25 493.73 3.05 W —
2% K 7R DL AR I L 516.00 491.93 4.67 AR W ) —
2.4 TR D 6
RIHBAMERE, 78T BOE W 20T X445 3l sk
PEATRLIN , FAY I BB TR A DLIE 3. ANIE 3 AL
AT H: fE 4.0~7.5 min g RAT IO ASAE VRS S
Fil, PR B B H) 2 4.203 min B (9 6853508, 5= B2 1] ;\; 31
T A, 2R LU S I B AT w2

M EESr o-JR M. P SRR T 1%
B A S Hooy T 25 L3R 3. Il iy, & 0
B 1% 84y £ B 2R R 4 Sk i, AR 2.5 3.0 3.5 4.0 4.5 t/srﬁ?n 5.5 6.0 65 7.0 7.5
T N o-JR I (19.84% ), R R (R)-52 4 A3 MY wtBFreitn

(11.70%) , ;ﬁ‘kﬁ%( 10.33%)*1] 3-%%(7-29%) o Figure 3 Total ion chromatogram of turpentine
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Table 3 GC-MS analysis results of turpentine

J—
T

AR AHAS 55 /% 5 8 it /min 3
2-F M 1.63 3.95 CioHyg
1,3,5.5-PU F 3~ 1,3-3F L =4 1.84 4.04 CioHyg
(18)-3,7,7-=H HE X [4.1.0] P -3-4 2.10 4.11 CioHyg
- M 19.84 4.20 CioHy
B 10.33 433 CioHi
L 1.05 4.55 CioH,0
1,3,5.5- 0 F $£-1,3-3F 2 0 1.77 4.57 CioHye
y-RA T A 1.25 473 CioHys
3- I 7.22 472 CioHie
[ 3.36 4.81 CioHyg
1- F -2 e P 8.49 4.87 CioHg
(R)-%: 0 11.70 491 CioHye
il it Y 3.31 5.30 CioHyg
2- A -4 FH LR 15y 1.82 5.91 CsH 0,

3 #w 5t

FATT I EAR Pinus | oRAEIFANR 20N TAF B A4 T dh, B R b= amok . ks (5
FEPRG . P ER IR, MREFZ) 1600 x 10* km*, 4FE7 5L 8 x 100, fOR TEE, i
JE B 2 A A —E AT, T R TR LA . DGR . bR A AL 2L
Wi, WATER 25 BI R, ANy . A BT R RRT OB R AR HE R AR 0O B TS T 2 T A ORI .
MR AEA RIS IR, R A O T 2 T T A R IR AON L SRR L SR AR
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XSRS, RGN A S 0, XA W IR A 25 1 3 [R5 A f91) G 28 /2 8 {6l B AR 3R DRk 40 i
EPBR R -A U MO M IR AE 58 S AT B T 02 2 0 U 48 min™® BZE R AL DGR T, FE<10 h'77,
A DR AR 24 I AR M B BRI R AT FH R, DT R A HE AR GG . T A T Il S VR AE ST
SO0, Brem PO MR A9 . AT, ROR R DL EE R AR AR A R BIAR AP AR AR T o AR Y Ik Dy R I
il B Al 25 570 X5 /N 32 Mk Plutella xyllostella, %f 81 Aphis craccivora, 38 W Pieris rapae, % J7 %h 1
Mythimna separata W) %8 N TSI A5 R KW . 250 R I RAFAIEEUEN, BRdRIA T RIFAIEEEMR™.

A ZL A N TRCAAIG A, TR RCR O T AR [ B i FC A 2 R ), (ELf TR S 0 A AL
VAR 20 PR T RO ORI R g o AT MR IR, A b, XPRR ISR A REFEMME, JFRA R
F R IERONASEAE T, S R IR DL 5% 2 (0, 2L ity ) 50 0 T Y R 4P TR0 e %
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