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Preparation of wintergreen oil capsule suspension and
control efficacy on Macrosiphoniella sanborni

ZHOU Yiwan, FENG Juntao®, ZHANG Xing

( Biopesticide Technology and Engineering Center ,Shaanxi Province/Research and Development Center of

Biorational Pesticide ,Northwest A& University , Yangling 712100 , Shaanxi Province ,China)

Abstract ; Wintergreen oil 200 g/kg capsule suspension (CS) was prepared using aphicidal wintergreen
oil as core material and urea-formaldehyde as wall materials, and the preparation process was then
optimized. In-situ polymerization was used to prepare the microcapsule. Experiments were performed to
produce controlled-release microcapsules of wintergreen oil using a single factorial design. The
independent variables were the weight ratio of core/shell material , agitation speed, pH, temperature and
dispersant. The microcapsules were prepared with optimum properties under the following conditions:
weight ratio of core/shell material at 3:2,3% mixture of SMA and tween 80 (1:1) as dispersant,
agitation speed at 800 r/min,adjusting pH value to 2. 0 within 120 — 150 min, and reaction 1 h at 60 -
70 C. The wintergreen oil 200 g/kg capsule suspension was applied to control Macrosiphoniella
sanborni ( Gillette) in the field at 300 g a. i/hm’, and the control efficacy was still higher than 90%
after 11 days,indicating that 20% wintergreen oil capsule suspension is of long effective duration.
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a, L SMA B 70550 5 b, L LAS 8 SA /E M550 50, m(SMA ) : m( Tween-80) = 1: LIR30 15 A 73 HUH
a-SMA as dispersant;b-LAS or SA as dispersant;c-SMA: Tween-80 =1: 1 as dispersant
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Fig. 1

2.2 W EMRELNELESHRRBENERSHE
spAG!

FE [ 8 B FERS 4 700 r/min S3EGH [ m(SMA) :
m(Tween-80) =1: 1] BTEH N 1% BRERE
60 C 120 min 45 pH £ 2.0 KT, 05 % 5T
ANTRLIES RERE o B ) ol e 3 1) R P Bk A%
MsZmg, 25 R WL 1, AT DUE o BE T b
Xof Bl T PR AR 43 A S B A S5 e K, 7
O BER B Ll 20 3R, R ey, O 95.61%
R HORAR 2 A 3 B o, AS ) 1 700 1) Je B A7 A
JE s PECS EM UL Lk 32 200 SPRPRIAE R 7.69 um,

Effect of dispersant on size distribution and surface morphology of microcapsules(400 x )
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Table 1 Effect of core/shell weight ratio on the encapsulation efficiency and particle size of microcapsules
b3 m( ) s m(BERE) PR (IEES LA A T
Treatment m( Core) : m( Shell) Mean size/pum Encapsulation efficiency/ % Microcapsule size distribution/ pm
1 1:2 8.10 94.31 5.10 ~54.24
2 2:3 8.51 95.86 6.32 ~35.65
3 1:1 7.45 95.61 6.65 ~34.32
4 3:2 7.69 93.76 5.72 ~12.41
5 2:1 27.95 54.51 4.75 ~125.36

(b)

2,50C ;b,70 ~80C ;¢,60 ~70C
2 AR EEE S & R T (400 x )

Fig.2 Microcapsules prepared at different reaction temperatures (400 x )
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Table 2 Effect of acidification speed on the size
of wintergreen oil microcapsules

PR A] SRR RLAE
Time/min  Mean size/pum  Microcapsule size distribution/pm
30 - -
60 21.56 13.85 ~84.96
90 10. 61 8.67 ~35.43
120 8.55 6.76 ~30.84
150 7.34 5.23 ~30.69
180 6.43 4.62~29.85

M2 WTLLE Y R A5 B R, AN T3t
JECHE AT I, T A T B A , T o] PR IS S A A
AN BRI AT EBAE . S IRRRIN (] /E 120 ~ 150 min
I, B i) 2 AR 0 - BPRAR BN RAR 23 A1 Vi LA

78 5 I YRR I [A] 3% 180 min B, {4 Hfy H L T A
JINBRE X T RE Y TPES RO AF T IR 18
SRR BT (B A ) BE RE T TR TE G e/ NIRRTt
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2.5 BFREHEREINIMKENZREHENIIT

PP 2R R ) 1 T o T e R AR RN
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HF- PR BRI A A I B B 38, 4 R L3k
3. WHRTLAE S FLAFE S AE 800 r/min [ 47
M EE R, AE] 94.10% , FEPRLAR BN, L
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2.6 FUNBFAEMIERE

FERE IR U B ] &5 A5 A Ja , M TR 4
ORI X U - YR AR R e (1] 3) o 243K
FI) BT 53 EUAE 0. 5% ~ 3. 0% ], S 4 1)~ F- 5k
TR bt LTt A3 B 1S I i e (ER 36. 46 pum 3
/NFI]8.65 wm) , ifif 24 T & A FolE It 3. 0% B, O
PIRARA R s R, S 3L Ak 4 W00 1 T
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Table 3 Effect of agitation speed on size
distribution and encapsulation efficiency
of microcapsules

FEERLAR RIAZ I
Mean size/  Microcapsule size

et

Agitation

JOEES
Encapsulation
speed/ (1/min) pwm efficiency/ %

85.85

89.33

94.10

75.45

distribution/ pm
5.25 ~44.56
6.25 ~30.96
5.10~15.58
3.65~8.76

400 15.54
600 9.32
800 7.13
1 000 6.55

I
wn O

BTk
Mean diameter of

microcapsule/pm

15 20 25 30 35 40
VaniiCnl)=Eh=s

Dosage of dispersant/%

05 1.0

B3 IALHBFAENHEEMNENIMm
Fig.3 Effect of dispersant dosages on the size
of microcapsules
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Fig.4 The releasing curve of wintergreen

oil microcapsules

2.9 HERELER
H1 % 4 AT 7 US4 300 g/hm” i 24 5]

L2 ol AT R A /A I P A 1 K
P25 )5 1 d BRCIE B R0 7E 90% LA b Hp

10% 2T M FLIM I FFRON 8, M2 558 7 Kt
R REZE 76.19% ;5 i 20% 475 T 5 28 2L 17 390 (1 5
RO AL T 2L 25 )5 565 11 IR UK REfs 4t
FETE 90% L) L, SXHHE255) 10% itk stk WP 75 ¢/hm’

BlHMERZFN M/ NMEFTHEEFEHR

Table 4 Efficacy of wintergreen oil CS on M. sanborni in field

AR

2R U

FEIEB; %% Control efficacy/ %

P25 . o Zijs1d Zif53d Zij57d Zifg 11 d
o Dosage, a. i/ Individuals before
Tested pesticide ) . 1 d after 3 d after 7 d after 11 d after
(g/hm?) spraying ) ) ] ]
spraying spraying spraying spraying
10% 235 il ( wintergreen oil ) EC 300 541.0 90.34 a 95.14 a 76.19 b 62.52 b
20% 475l ( wintergreen oil ) CS 300 561.5 93.63 a 97.93 a 99.40 a 91.51 a
10% nlt, &2 bk (imidacloprid ) WP 75 617.3 96.54 a 100 a 100 a 98.86 a
CK 521.3 - - - -

TR P MEC 4 A EENFHELCK 255 1.3, 7 AL d B9F-34930 By 5 546.5.561.3 , 578.8 Hi1617.8,
[Fl/NE T BN AT 227081 (DMRT %) H F 5% KF LR EZE S

B A H RO B A

Note : Data on individuals before spraying are the mean of four replications. Individuals of CK after spraying at 1,3,7 and 11 d were 546.5,

561.3,578.8,617. 8. The same letter in each column indicates no significant difference at 5% .
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