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Table 1  Flow point of surfactants
1 3 73 1) WAL/ (mL/g)
Surfactant Flow point
D-425 2.15£0.02b B
NNO 2.1340.08 be B
PVA 2.4040.05a A

2.0840.01 ¢ BC
2.0240.01dC
2.1440.01 be B
2.0840.00 ¢ BC

4%l 602 Nongru 602
4K F. 34 Nongru 34
I Ji#-80 Tween-80
OP-10
DERPNEFRRIRIE S50 KTF 25T BE. REFRERRE
1%K¥EFEZEREECFEIR), Data with the different low-

ercase and capital letters in column are significant difference

at 5% and 1% level, respectively (the same as the following

tables).

IR 1 W] A1, 7 o W HICRD A O AR H /D 3R
Wk R4 FL 34 << OP-10 << & L 602 << NNO <<
D425<it: 80<<PVA,PVA 5 HAth 6 Fhid 1@ 5> #k
T ) A7 A W b 5 22 S 6 T 3 43 180 I 0 Ak O 22
HHORE B 5 B

2) VR A WO C 5 AR AL . ARl TG L R
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FF T2 PP R R H 9, St 43 500k 0. 2006,0. 10 %
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Table 2 Formula optimization system of surfactant %
FE 7L 34 D435 NNO £ 7L 602 8 -80 OP-10 %—Ezi ‘ h\#ﬂtlﬁ
Samples Nongru 34 Nongru 602  Tween-80 Suspensibility Dispersity
1 2.50 2.00 2.00 75.35 K Good
2 2.50 2. 00 2. 00 82.23 K Good
3 2.50 2.00 2.00 85.98 K Good (+)
4 2.50 2.00 2.00 86.11 K Good (+)
5 2.50 2.00 1.50 96. 20 i Excellent (—)
6 2.50 2.00 1.50 90. 68 i Excellent
7 2.50 2.00 1. 50 1.50 81.26 K Good
8 2.50 1.50 2.00 1.50 72.79 K Good (—)
9 2.50 1.50 2.00 80. 69 K Good
10 2.50 2.00 1.50 90. 01 K Good
11 1.50 2.00 2.50 81.27 i Excellent (—)
12 2.00 1.50 2.50 85. 68 K Good (+)
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7R S B 3o Xk G 42 HE L B 14 ) T 9 20 BIOR) L I ACAS
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Table 3  Selection of thickeners
s TENL It At SRR
Thickener Percent Pourability Flowability Hierarchical situation
#JF K Xanthan gum 0.10 K Good (+) i Excellent =8 Worse
#JF K Xanthan gum 0.15 K Good K Good Fa € Steady
#JF K Xanthan gum 0. 20 K Good (—) 2% Bad faE Steady
HEFREEES Veegum 0.10 K Good i Excellent =5 Worse
FEFREEER Veegum 0.15 K Good K Good % Worse
FEFREE R Veegum 0. 20 E Good (—) # Bad = H Worse
BRI g%FR CMC 0.10 K Good (+) i Excellent A Iy )2 Bad
BRWPIEAgFR CMC 0.15 K Good K Good 47 537 Bad
BRI 4R CMC 0. 20 R Good (—) # Bad g Steady
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D72 25 2R 0 L 8 Bl 28 M 37 577 AS [) B8 S5 ek i
IR RLRER B 22 5 1k (3R 4), BB 30 s J5 . 4%
PRI T A AN R RE B A OR3P S B0 0 4l 2 05
AP SBEHE BUR T 0. 50 A, A BT 0. 60, VC
PRI SCR R 0,935 BRI 60 s J5 . JEB AT VC LR
RAE AR FRES] 0. 19 1o, 11; BESF 90 s 5, &
e LCMC FR % 3 F 88 SNSRI SR R EE 0. 40 LU

R R R AL RE . CMC A 9 4 2 1 4 22 (LR
B>, BB C e A S B R L o A 225 R A R
41 Al DA I 7 R S o 1) Sl 4 R R AR
NG

HE— AP VA5 R R L A8 0. 15 06 B UL Y L Al
A 0. 15 06F0 0. 20 0 IR R BAT B Y PR RCR
HERFEZR (KRS, LZE it HIEMA N K,
B 72 LLIR 28 0y 2 51 ) DR3P 511
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Table 4 Protective efficacy index after different irradiation time of UV protectants

35 Protectants 30 s 60 s 90 s
# 5 Xanthan gum 0.86+0.06 b AB 0.76+0.02 a A 0.44%+0.01 a A
CMC 0.83+0.02 b B 0.76+0.02 a A 0.44+0.01 a A
M 4T Congo 0.6540.05dC 0.584+0.01 b B 0.264+0.01 b B
VEK Amylon 0.71%0.01 ¢ C 0.1940.03dD 0.12£0.00 ¢ C
WK Dextrin 0.37+0.03 { E 0.13+0.02 ¢ E 0.06+0.01dD
JR# Urea 0.89-+0.02 ab AB 0.734£0.03 a A 0.4340.02 a A
vC 0.93+0.02 a A 114+0.04 ¢ E 0.024+0.02 e E
4245 Pure milk 0.43+0.05eD 0.25+0.03 ¢ C 0.07+0.01dD

F 5 REFERSHEKFRIPEEREE
Table 5 Protective efficacy index after different irradiation

time of urea

Wﬁe{a% 30 s 60 s 90 s
0.10  0.65+0.05bB 0.394+0.02b B 0.26£0.01 b B
0.15 0.84£0.03a A 0.76+0.02a A 0.44%0.01 a A
0.20 0.844+0.02a A 0.77£0.00a A 0.45+0.01 a A

24 BiBFMTEE

VERES Y2 A WA A MR I L LR AL R
T2 0 R X 30 i R T Y R e TR 0 O 2 S 1 B R
TS 8] 84 7 16 70 ) AN [] B o, PR A T 2
FIRWAF 14 d J5 W HER R ME AR R 6), I
FE LRI AN 0. 06 Y00} 2 7% B R HY IR B S Ak
TEEAT L RGP R R AR AR e H A
BRGE; 1Mif 0. 10 %6 ~0. 30 %0 111 A% i B 12 H 1R A Ak 24
Jei » SR R R B W BT A AR,
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Table 6 The effect of preservatives %
FE b 1L AL R R 4h o ¥ 2R R R R R T 77 i 2 I % A7 I 0 AR
Samples Potassium sorbate  Sodium benzoate Methylparaben B-suspensibility A-suspensibility Mould
1 0. 10 95. 40 50. 80 +++
2 0. 20 95. 20 55.30 +++
3 0. 30 95.50 56. 10 +++
4 0.10 95. 60 47.50 +++
5 0. 20 94. 80 48.50 +++
6 0. 30 95.10 50. 20 +++
7 0.01 95. 30 85.10 ++
8 0. 04 94. 90 90. 40 +
9 0.06 95. 30 95. 20 —
25 BiEFINBE 26 HEFIMEE

il /5 8k 77 70 ) — 2 B 791 7 R AR e T MRS
VG [ PO T 5, oA B Lk A T A R B B
G005 0 o5 P A6 SR o PR R 25 A e 1 e A v
B Jy o i FR 0 0 2 45 390 B 350 B O, i AR [m] B
fH TSRS [ RE S SRS R RE &
(042) CIAF24 h Ja o W5 7= i 1 B 07 % BT K %
Mo (2 7). e 45 58,5, 00 %6 H i 1 B
VRACRIF T3, 00 % 1 4. 00 % B9 H 3, ELRE & b TE#T
KL,

TE 2 FIVD B e R vp, 25 7 A R i A M R 7 2
JA/IN B ), IR G 45 R 4 B OE o S i 2
0. 20 %o I, (A R 47 B IH I BOR .

27 BEFMNBREMN

PRI 25 AT B W BB Ty - Y2 WM 5.00%,
AF. 34 2.50%,D-425 2. 00% ,OP-10 1. 50 % , # Ji
0. 15% , JRE 0. 15 % , X I H iR R 0. 06 %6,
il 5.00% . IF ¥/ 0. 20 % , 7K 83. 44 % , % FH % BE
S A h 5 AR RS 0 BV Y A% 0T A

T OCHMFMENRE IR R 8.
. 0 v N o
Table 7 Glycerol content screening % AoV AR RS M A E A SR R Y2 BTN R 2
i EEE kR R g A 50 42/mL. &P %6 92 00% LI L,
Glycerol Suspensibility ~ Water filtration ~ Dispersity o . .
3.00 85. 60 5. 00 B Good <5 pm BPRLAR R T 960, pH (AR EAE 7. 5~7. 6,
4.00 90. 70 2.00 K Good REEE 610~620 Pa » s; 57 [ 45 43 14 43, /P F1 8
5.00 94. 60 0. 00 K Good e
W R 22 AR
x8 MUMERHRFLHRIIEN
Table 8 Stabilization of hot and cool storages of the optimized biocontrol agent
-~ - i K - Vs /% o " -
i e BB gy <t am VAT gk BUmL . MBE/(Pa- s B
o (10? cfu/mL) o . Water pH . . o
Storage  Condition . Suspensibility Diameter . . Foam volume Viscosity Pourability
Viable count filtration

U Hot  Hij Before 50. 30 95. 40 96. 50 0. 00 11 7.6 620 K Good

Ji After 50. 10 92.30 96. 20 0.02 13 7.5 610 K Good

¥ Cool i Before 50. 30 95. 40 96. 50 0. 00 11 7.6 620 K Good

J& After 50. 20 93. 20 96. 30 0.01 12 7. 620 K Good
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PR/ 3 FAEN R A . 3= 37U AR B B g 45
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Screening of Bacillus amylolique faciens 9601-Y2
suspension concentrate formula

XIE Lan-fen' WU Yi-xin®> HE Peng-fei' QIU Ang' XIAO Chun' HE Yue-qiu'’
1. National Engineering Center of Applied Technologies for Agricultural Diversity ,
Yunnan Agricultural University , Kunming 650201,China;

2. Faculty of Agronomy and Biotechnology ,Yunnan Agricultural University ,
Kunming 650201 ,China

Abstract An environment friendly biocontrol agents Bacillus amyloliquefaciens 9601-Y2 5. 010’
cfu/mL SC was formulated though screening surfactants, thickeners, UV protectants, preservatives,
antifreezes,and defoamers. It included 5. 00% B9601-Y2 powder, 2. 50% Nongyu 34, 2. 00% D-425,
1.50% emulsifier OP-10,0. 15% xanthan gum,0. 15% urea, 0. 06% methylparaben, 5. 00% glycerol,
0.20% n-octanol and 83. 44 % water. By wet grinding the product suspension rate was over 92. 00% and
stable after cold and hot storage.

Key words Bacillus spp. ; suspension concentrate; formula; screening
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