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2.1 AFHHE
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257K FL R I A% O ) R 3L VR 1 B e 1 TR
AL T SPL VR e e P S BR E T FLAL R i 32
FEKFLI LA 5 18 PR WA 3 v 57 1o iy 5k
73 TR AR 43 BT FLAC LG N 2R LB 7
TKAR A T BRI AR . FLALR HER & A R K
N S I A, R SR K SR B R A SR KGR INE
(HLB)#7. HLB 1AM 8~18 F L35 & Hl
# O/W ZLu, — A HLB B/ FL AL F
HLB R H &R BARAAR R . KR
HTHE SHIBRF R ZREZKILFER W
FaE HLB i, & — X HLB {EAR 28R 124k
7] Span-20 (HLLB = 8. 6) #l Tween-20 (HLB =
16. DI AR ARG, B T HLB HHAA ME
PERST W] DARYE AR IR AE L 45 2R [F) HLB {8
MRFNE G A FAALTES & SR TFRE-Z
AR I, AR ELMRERE (R D,

B3R L AT LAE L, BE HLB 3G R, KL
A B ZBIA ;s HLB 288/ 2 i ATk
FMSEATRENLR. RWBKFR-ZRAEERI

150 B & 1E HLB {8 & 11.03, Bl Tween-20 :

Span-20=3 : 7, FE & LB T, KFLFIFE R LRI
T R E A SHITK Sl RS A, &
ERIMEH T LAREEA MR HELE 40~6%
BT (R 2),

®1  kIF HLBEMFESR

Table 1 Screening result of HLB
HLBff R HIBE Rt
HLB value Stability of hot storage HLB value Stability
9.41 Hrim 1296 12. 65 B2
10. 22 Kk (10%) 13. 46 NE
11.03 o 14.27 P
11. 84 Bk (5% 15. 00 S
=2 AT AEHE
Table 2 Screening result of emulsifier
FALT & S PICRS B .
RfE
Emulsifier Performance Stability of S
dosage/ % index hot storage e
4 WA, Tt R R AEH 22.90
5 WA, Tt R L 1.26
6 WA, Tt R L 8. 34

AR 2 22 AL FAL R R R 4000, 3L
Py 24— R AE B2 2 B G F il 506~
6 Yo Iy #R T LAWE i) S 24— i S e i sk R L (B
B 600 BT A5 K 2L R BRORLAR D R » B 2% B L HX
FUALHIR I EELL 500
2.1.2 5

AR FLFA A A KOM P 25 BB
A S 502 A AR AT L3 5 K FL5RAR &
MRS EYT . PR AR N BE B RIE FL R O AR 8
PSR AR R A PR RE , B — R e
SRR F s SRR M A AR e PRI A . —
FECEA SRR A IR T ST 4 R A B, S A I
GERIATRERDY

F13R 3 T, R B P SRR 4 48 3 4 hy 184 4 51
AR KFUIN A B s 72 AT TR A S 3 A vl
FidE 0. 156 ~0. 50 %6 27T 15 4 W3 — BRI 7K L
700 (B FC B 3 R K FLST O T30, B
a2 IR, L8 I8, BLHR 0. 1500 BRI
T
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Table 3 Relation between ration of bleeding and emulsion with different concentration adding thick matter
RIS IR BRHEELT RN IR E i
Test number Xanthan gum/ % Sodium carboxymethylcellulose/ % Stability of hot storage Conclusion
1 0.15 - B TSI RAF i
2 0. 30 — e Bishiker2 AEHE
3 0. 50 - %, TEH EHE
4 — 0.15 B4 K TEW
5 — 0. 30 B4 K TEW
6 — 0. 50 AEH 4B K AEHE
213 il .
KAFNFEH REHA FEREIRE TG 100
L L T B
N - 5 5 “
T R AEARIR S T K FL A R e M, W] M4k = 40
.t . %
FH A —E MBI, Hrh ZouEEER AT L 20
w3 S y w5 \ v 0 L . ! !
TEAKFFE AR RS2 . P R B 1 10 100 1000 10000

7 — R ESRCH B R PR AR A B R RN R A R
Bar. EHNA L RN RS, RER T
RN B AR BEA T W X N =B 2 B R
MR EIXRGR O,

x4 Won . BER B R A R ICRE
YA BT, 2 R3] 300 B, K LW A
IKIIEBUGE L 400 5 Y% i Bl R B 24 R
HIEER ., WM Z R % F B 75
A RLF B> B B R OR - ABAS % 1R X
A9 "R B R o

x4 B AT Ry I 1%
Table 4 Screening result of antifreeze
He AEEHE L_FEEHE RICFREME
Test number  Glycerol/ % Glyceol/ % Stability of cold storage
1 3 - Lad, SEK
2 4 - RE
3 5 - RE
4 — 3 S MK B
5 - 4 532
6 - 5 R

2.2 HWEAELR

P 1 AT, FOREAR X A] 2 0. 505~2. 381 pm,
SRR 1. 140 pm, ZKFLF AORLAR — SR
7E 0. 100~10. 000 porn, HRIEHLALIG 4bT7 BTG IE IR
FR-ZARWE R KL RPRAR B T 2 R
7 LB/ A K AR R AR E

4% Diameter/nm

1 SUHERFR-SRARAIANNEN

Fig.1 Particle size distribution of
5% osthole-spinosad EW

2.3 BRFER-SRERKAATRLS

MR TR AR LA 2 B, dEAE R
10 oL, AR 4% e T AR L5 AH L FR) o 2 9k BE AT £ 1R
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Fig. 2 Chromatography for osthole in HPLC
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R5 NEKFE-ZSREEAAFNREIER
120 F Table 5 Quality standard of 5% osthole-spinosad EW
= 100 iH R
% 0l Index Result
5 : -
£l 5P AL EA
8 1S 1.28 ym
BT . S B R Bk 1/13 B BT
Z 20 g 7 = BIREYE FSHIR MK i T
i S —— pH 7.63
5 10 15 20 25 STHERTE RE
I8 Time/min A BT

3 ZREEHRBIEE
Fig. 3 Chromatography for spinosad in HPLC

2.4 BAHE

W RIE, BAWET SHIERFRE £
REEKARME T K, K FER 4.93%0. 2%
HE 0.07% . Tween-80 20% . E R 0. 15% . A
=E A% R EEREW 0. 2%, HIAKHNE 100%., H
ZHS T LRI s 20% 2 R EEKILF W
BRI EKAF R B EGE O, R
ey AR KL, 200 (BAE2)°CH#ANT 14 d &
WA AR, B A AT 85 R K ELR 1 & T AR
B AR T EAREGR 5) .

2.5 WERFHR-ZRERKIAFX 3 HERER
AR

SWIER FR-ZRAWHEKAFNAE . EXK
U B RBHABOR L 6,0 T ORI R T
R SRR FKILR BB AR, R A H A E R
B O AEE AT B BRAE A X B (Bl R gk
HEZ e LR il UL B o ) . NS IIE
LERRY IER T R-Z R B R KIS BT RACR
WAL T B HuBE , B AR A B R 15 d e T4
TRZ RS E 3 Ml RFNRIEIETRY
IRENT 100. 0020, KB TREARE BBTTA TR .

6 SN FE-Z RBEAIAF B AT RNARKE
Table 6 Efficacy test of 5% osthole-spinosad EW against three stored-grain pests
2 ARy B RAF LT3 Pest and corrected death rate/ %
Drug Effective components/ (mg « kg—1) 3d 7d 15d
% 73.33 BFE97.78 %% 100. 00
SHMEIRFR-ZRHEERKIA 0.5 EKZ 53.69 KA 93.70 FoK4 100. 00
FRENEF#E 50. 00 FINAE 86. 70 FRIAE 100. 00
#% 89. 00 7EE 98.89 7% 100. 00
B B 10.0 Ek4 100. 00 EK4 100. 00 Ek4 100. 00

FRENEF#E 50. 00 AN 44- 44 A s 81. 80

DAL BRIV T 38 1 B pHL 43 8HE
I H A VER IR bR, M RZS AR Ty R
WE TR TFR-ZREERKANGEAELTT R
PERFE 4. 93% ZREHE 0.07%. A 5% . %
ILIZLHE 201. 5% ") BE 203.5% . EEHE 0. 15% .
7B AV AHURE 0. 2%, AKENE 100 %,

B LA A0 T7 45 K K LR A AU RS
PR R B S K FLSR AR AR  pHL AL
EE PR B0 B IR R I A M, SE R R IR FL
R BER A .

ZIRORI R IR T R -2 AW R K FL X
DaE L ERZR AU BRHPIREOR EE, B5H
EA B L KPR B T A BLERS A B
AIMRICAEFNE AR A2 Bk s 3R .
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Formulation Preparation of 5% Osthole-Spinosad Emulsion in Water

ZHENG Yihong, CHEN Xin
(School of Biology and Pharmaceutical Engineering, Wuhan Polytechnic University, Wuhan, Hubei 430023)

Abstract; The purpose of this study was to develop a kind of environment friendly pesticide
formulation-5% osthole-spinosad emulsion in water. According to the performance index, stability of
the formulation under hot and cold storage, particle size, pH, dispersibility. This study investigated the
effect of different substances on the 5% osthole-spinosad EW systematic stability from the
macroscopical angel. The results showed that, the experiment finally confirmed the excellent
prescription of 5% osthole-spinosad EW. The main conclusion obtained were listed as follows,osthole
(4.93%), spinosad (0. 07%), acetone (5%), tween-20 (1.5%), span-20 (3.5%), xantham gum
(0.15%) , ethylene glycol(4%) ,defoamer (0. 2%) , water (80. 65%). This formulation obtained in this
study, the indexes of the 5% osthole-spinosad EW were all up to the standards and the emulsion in
water should be further studied.

Keywords: osthole; spinosad ; emulsion in water; formulation



