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Study on the inclusion of wintergreen oil with HP-B-CD and
its insecticidal activity
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Abstract: [Objective] The study was to investigate the processing for HP-B-CD-inclusion of winterg-
reen oil and insecticidal activity of its formulation. [Method) The orthogonal design was used for the opti-
mization of inclusion conditions. With the transformation rate of the wintergreen oil in inclusion complex
and the yield of inclusion complex as the evaluation indexes, the mass ratio of HP-8-CD to oil, the tempera-
ture and the inclusion time were used as the main factors of L,;(4°) orthogonal design. [Result] The opti-
mal conditions for inclusion were as follows:the mass ratio of HP-3-CD to oil 10 ¢ 1,a saturated water so-
lution,inclusion temperature at 45 ‘C ,and stirring for 2. 0 h. The inclusion complex formulation diluted 250
tmies exhibited a good control efficacy against Macrosiphoniella sanborni and its quick-acting was worse
than EC but the persistent effects was better. [Conclusion] The optimal conditions for HP-8-CD-inclusion
of wintergreen oil were steady and feasible. The inclusion complex formulation exhibited a good and persis-
tent control efficacy against Macrosi phoniella sanborni.
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AR . TR, T L F ALl & i n; H o 5%
Wi A2, TAHRSEY IR B, 4T R
I O AR R SRR s A B T R R
FH 5 mg/L &3 %t A b i i 2K 24 b, FE TS HE W]
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O ET A R A 1 B IR R R — R EL T &
S TOA FEAR WY . (A AE H A 25 #E rp &
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R DA 2505 007 L SR IR 4 A R X 4
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L1 A % DW-1 BIJE B i e 3 5 bk & A
SCTTBEUE T AEALER T 5 1H IR K I 55 o8 Tl L 1 /R
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FHEA PR A 7 s PB303-N HL 7 K F (DO) | 45 & il 2
W% HCHM (5 mL) (85-2 BUfH R g 1 Bk 2 L 1
B &R R [ SR .
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99. 020 1 [ ¥ BA T Ak 243500 T 5 Ho A 3R ¥ ok 43
ali ,

1.1.3 AR R & /N (Macrosi phoniella
sanborni (Gillette)),

1.1.4 XS 2646 MAN B,
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Table 1 Orthogonal-testing factors and levels of inclusion

of wintergreen oil with HP-3-CD

K Z Factor

KT m(HP-g-CD) : EAHTIEﬂ(B)/ B AEIREC)/

Level m (&) (A) C

m(HP-3-CD) * Inclumon Inclusion
m(Wintergreen oil) time temperature

1 6:1 2.0 35

2 8§:1 3.0 45

3 10+ 1 4.0 55

4 12: 1 5.0 65
1.2.2 &&Mhedl & R MORK I WBOE 55 4

Hil HP-3-CD @59 . HAKIriE R R4 g 4 50
T4 1.5 h iy HP-B-CD. it AR L SR 5 A
20 mL AR ZE 30 CHM. RIS E T
TiEdEg bR 1 AR SR 3 e — R T 2%
GEIM A — € Jot f W A I B PR AL A — o 1Y B[] T
HR 5@224 ho 08 o B R A B 5 L A VKA A
R T 45 LUK G 23 V8 VR T I AL o) 8 5 28 1) Btk
%fﬁﬁﬁﬁn&ﬂﬂ FHEY .

1.2.3 a4k R LR R T G ek E e
o FESCHRLLO B S 2 Tk I 22 Ik AT . 6 %6 R
HTE T REEY ., & T BRSO b OO
A1 INZEAE K 150 mL. 7% 22 4% & ah SR A% . 2
B IEORFEROI 6 h S5 kA CE 30 min 5
B AFHE AR . [RIEE 0 4 R I A el R
FH0.90 mL # &3 fin 5 ¢ HP--CD &V &9,
FEAR R A5 10 F 0 2 45 A AR B, 2 IR is 45
E"Jﬁ{zﬁﬁﬁ@%%%q&$\{ﬂﬂﬁfh$’#fﬁ?ﬁi/ﬁjﬁ@
O i e = 7 O (1 < =l = W N < NS i
B ) A IR 98, 3500, LA il R
5 AL 2 (Pryseer ) 25 B ]I R
(P ) ZRE VA (S ) IR AKX Ny

P =muan / (upgen +mggy ) X 100 %0 ;

P pme =Vsermun / Vo peam X 10020 5
Piserer = Crrgpen /mygain X P g ) X 10070 5
Ses = Papmies X 0. 4 BLE) +
P X0. 6 (FLHEH) ,

(Paaps )~
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1.2.4 %4 HP-R-CD & &4 7 m T 75 ik & 3L
g E s R E A HP-g-CD &Y. 1% HE
TR A T R T T M ) A HL At B R L T T A
HMEER SUMAKREH. SW—ERELHH,
PN 3 5 0 FL AR RV R S C o A% 1 BE AR A A
M1 5 00 4 T I FL A .
1.2.5 w@EERXE 8 7E IR AR K2
TEW AT A6 S A 3 AR N4, iK% 5%
AT ML 250 F5F R R B SE 500 & 75 il HP-B-
CD & ¥ 7K 5 250 % 5 B 8 & W5 %5 L % /K X i
(CKO3ANb 3, HALFEE & 3 W, 2 A~ 25 5 4b # /)
X AR 4351 R 50 m? i K BN AR 30 m?,
3 TR MG 5 1,3,5,7,11 d Al

HEC. A 776 B /N ORI X 4R 5 R,
SUEE 5 MRS IC . T SRS B IE A
TR BIABCR

Ta -« Cb

B B — (1 — - C

o Ta 925300 4b B1LR BUEV8 T S 24557 Ak 2R A
H#, Ca S BRAL RS %0, Co g %) B AR 2RI A
BE 88

2 AR5

ZEm HP-CD AT EMNETRBESR
A5 HP-B-CD 43 & T % 9 1F 52 3% 36 $0 4 W,
%2,

) X100% .

2.1
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Table 2 Design and analysis of orthogonal test on L (4°)

m(HP--CD) : s s LA WR %
i 48 ES R = . S . ati AL % /O AT
e mCEHM A gy /b W)/ T D E Ratio of - lifEfb#/06 i i)
5  m(HP-B-CD) * . . obtained Inclusion ratio Comprehonsive
. Inclusion Inclusion Factor D Factor E . . . .
Number m(Wintergreen . inclusion of ail grading
. time temperature
oil) compound
1 1 1 1 1 1 90. 33 73.46 80. 20
2 1 2 2 2 2 92. 35 74,74 81.78
3 1 3 3 3 3 92. 88 74.32 81.74
4 1 4 4 4 4 91.13 71.41 79. 30
5 2 1 2 3 4 97.94 96. 22 96. 91
6 2 2 1 4 3 96.12 95. 29 95.62
7 2 3 4 1 2 95. 85 93.70 94. 56
8 2 4 3 2 1 92.73 94.52 93. 80
9 3 1 3 4 2 93. 85 97.68 96. 15
10 3 2 4 3 1 94. 86 97.79 94. 62
11 3 3 1 2 4 92. 38 97.63 95.53
12 3 4 2 1 3 90. 84 98. 82 94.63
13 4 1 4 2 3 85. 60 98. 85 93.55
14 4 2 3 1 4 86. 40 99. 41 94,21
15 4 3 2 4 1 87.72 99.63 94. 87
16 4 4 1 3 2 86. 36 99. 27 94. 11
ki 80. 76 91.70 91. 37 90. 90 90. 87
ks 95. 22 91. 56 92.05 91.17 91. 65
ks 95.23 91.68 91.48 91. 85 91. 38
ky 94.18 90. 46 90. 51 91.49 91. 49
R 14. 48 1. 24 1. 54 0.95 0.78
Mok o s 2 I /NIl LB, &%  ®3 &BWHPRCDAATEETRRNFTENHER
HEX SR B WM EWFE R A>C>B, | Table 3 Analysis of variance of inclusion of
B 2 ,:F,/I\ % % 3 4\7J<ﬂz?ﬁtf5'ﬁ?‘§ 1:/]? bk, wintergreen oil with HP-8-CD
P TN 5 22 K Bz
kysky W RN AF RN KSR AR Ay >A >A > Variance H R BV 711:/% F
ArsB =B =B, =B, >0 >0 > Cr Bt i i -
. N N . A - A 601. 45 3 300. 48 358.75%
SE ML RV W5 ) 48 44 75 i HP-3-CD 4 & W 1) fix B 126 3 Lo _—
FET A& R - HP-3-CD fI&H i kb 10 : 1,40 C 4.85 3 1. 62 2.89
%H;‘H‘Eﬂ 2.0 h’@%:ﬁ%g 45 °CO D 2.00 3 0.667 1.193
E 1.35 3 0. 451 0. 807
a A £ =
Hﬂ%\%gjﬁ,%A(HPBCD*ﬂ\ 'E"{EEEE 2 Error 0.35 6

L X0 25 SR AT 2 R BLCL RV & i ]
Rt SOUREE RSP e S A

Wi Fo.05(3,6)=4.76; x TR Foos 2R B3,

Note: * Indicate significant differences,F ¢ o5 (3,6) =4. 76.
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Table 4 Stability test for the inclusion process of

wintergreen oil with HP-3-CD

WEVBER/Y o o
B Ratio of obtained mf?ffé
Sample inclusion cusion
ompound ratio of oil
c un

1 98. 67 96. 45

2 98. 14 95. 96

3 97. 86 96. 37

SEHI{H Average 98. 22 96. 26

g
A A o s 22 RSD 0.43 0. 27

4 LR IE S % A A &

HP-3-CD WA WM A T2 &M e w17,
2.2 ZEHAMMEBEHFANHNKEGFHE

] By 78 3R

HH 3% 5 A1, 2 Fif A 5 a5 0 4 /KB 8
BRI BIR RO . 520475 0PI I HORCE R AT
MiZila 1 d B IE Bl 80k B 93. 9420 . 5 H R R0 45
BLLRE S RETBOT IR TR 4R 7 K
BBl 2% B B R R, 52044 il HP-3-CD A& ) /K
250 55 B i W 55 ALk ) S8 Ak WIS 1 LT o
F B RFROWAL T ZL 50 25 5 56 5 R B RGA
Bl K, R 98, 34%, i 2y 5 7 d 25304 A 4 R A
90% LA I

R 52 TZFH i T /N E BT 69 H E B S R

Table 5 Efficacy of two wintergreen oil formation on M. sanborni (Gillette)
VRN " W IE B3/ %6
255 Se b
b Individual Control efficacy
ndividuals
Treatment before ZjJ5 1d ZiJ5 3 d ZjJ5 5 d 5 7 d 5 11d
. 1 d after 3 d after 5 d after 7 d after 11 d after
sprayed
sprayed sprayed sprayed sprayed sprayed
5% 475 W FLah 250 5 = <
5% wintergreen oil EC diluted 250 tmies 1865 93. 91 7.73 oL 21 78.06 61.66
5% %35 i HP-3-CD f3. & ¥k 7l 250 f5 )
5% wintergreen oil inclusion 1974 85. 01 93.48 98. 34 90. 17 75.57

SL diluted 250 tmies

CK 2 015 -

H R RBCN 3 AELZMLCK 255 1,3,5,7 1 11 d (5% #8491k 2 086,2 145,2 215,2 265 f1 2 176,
Note: Individuals before sprayed are the total of three repetitions,individuals of CK after sprayed 1,3,5,7 and 11 d are 2 086,2 145,2 215,

2 265,2 176.
3 Lhiptiie

TRLFI 7K 5 W% ) 25 BRI RG 4 & 0 B oA R A TR
B, 5 P Tl A S A A DL A iR
FIIFE AL R0 25 A F8 b 3 3 1F 28 356 - B 1) 1
KR ) 45 4 75 HP--CD U & W iy i Ak T2
AN HP-B-CD MIRARA B I 10+ 1.6
BfIE 2.0 ho AL &R 45 C,

Y FE PR T HP-B-CD AL J5 i T B i 5510, vf
A R AR A R L K2 R B R RO . A RS TR
F HP-B-CD A& J » 38 1 K3 i H 7 7K e i) 375 i
JEE A R0 T B AR R ) K 3k 7 e R B
M R PRI A R TE S F IR R A IS ) H
A 6 25 SRR B B & I i T, HP-3-CD &4
il 700 245 390 0 45 20 B A 1 A4 7 Tl L (R
R0 s AL L R0 X AT BE 5 2 50 b B R MR A
T 17 0 T 1) 0 A VR A O 3L R T A
H A DA B A A7 AR 0T FRRRS £ A 4 50 b T
J R 22 4 A A AR PR RITRE P DAL T 24 24 8 1 7 1) i)

Jei o LA 580 f 3 P 0 O ) 3K A A e 4
2550 AL A 1 v B0 P ) o2 DA — 5 ) T R 5 4
Rt S 3 i) SR IS HTHE AR o A0 2R K — i A i
A A S A 45 () B T A A i 5
I R HG S 5 Y T R 3 B AT 280 B v ol R A 4
.

He PORIRS £ 5 W 1X — 500 B 5| AR ) AR 24 5 IR
o B R A B SO SN (. FAT . 3
WK 65 WA DRy — TR B AR AR 24 o B 1o HTBE 52 3 2
AR IR A 25 v B N IS S D R AR W TR A
215 1 W o ) AR 5 0 o R L BE 8 B A AR 1Y
FOE e IFBA —E MR REAE T . WIARSE 0 0
W ) B ERRG L A W A BLH X 5 A Ot IR AR
SE T Y S O R B S AR R T P A
AW IR AR 2K T CE 60 d 5 XAl R
A TCRARFFAE 60. 400, KB R AF 1) 28 Be 1 ik
FRBOW B RE 8. 25 B AW ST 45 2R 7T LI o 4l
W DA 24 185 P 49y o ) RSB A 0 A R T B o 24 R Y
FEF i) M) P 236 A2 4 24 570) 445 280 300 i /0 T 1) 1 28 U
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