- 460 - o A 2 5 A AR AU 2 A 2012 4F 12 H 25 30 %5 6 1 Chin J Parasitol Parasit Dis Dec. 2012, Vol. 30, No.6

I T\ V<
SR, 1000-7423 (2012)-06-0460-04 [ikgﬁﬁﬁﬂt]

HiBEHRPRE A Aspergillus Jumigatus SL-30 Py
AR08 MI W Yrie 4Pk

A4, B4

[HZE] B® THEBE (Phytolacca acinosa) WREFER Aspergillus fumigatus S1-30 7 8847 80853 B AL B IR W2
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Biological Safety of the Molluscicidal Ingredient from Aspergillus
Jumigatus SL-30 Isolated from Rhizosphere of Phytolacca acinosa

GUO Dan-zhao, CHEN Jun"
(School of Food and Bioengineering, Jiangsu University, Zhenjiang 212013, China)

[Abstract]  Objective To study biological safety of the molluscicidal ingredient (MI, a kind of diketopiperazines)
in the exocellular broth of Aspergillus fumigatus SL-30° which was isolated from the rhizosphere of Phytolacca acinosa.
Methods The MI was prepared in concentrations ranging from 0.01 to 0.60 mg/L, at the same time molluscicidal activity
against Oncomelannia hupensis was tested by using immersion method, and the LCy in the case of immersion time for 24,
48 and 72 h was calculated. Acute toxicity of the MI with concentration ranging from 0.5 to 4.0 mg/LL on Brachydanio
rerio, Macrobrachium nippoensis and Rana limnochris was performed by standard laboratory procedure, and mortality rate of
the tested animals with treated time of 24, 48 and 72 h was recorded. Effect of the MI on FEisenia fetida was tested using
natural soil procedure with the dose of 1 and 10 mgkg, and the poisoning performance and mortality in the 7th day and
14th day were recorded. Inhibition of the MI at 10 mg/kg on respiration of soil microorganisms was determined by sealed
alkaline direct absorption method, and the released amount of CO, (mg/100 g) in the 2nd, Sth, 7th, 10th, 12th and 15th
day was determined. Results Molluscicidal activity of the MI against Oncomelania hupensis was shown with LCs 0.101,
0.062, and 0.022 mg/Ll. in 24, 48 and 72 h, respectively. Mortality rate of Brachydanio rerio, Macrobrachium nippoensis and
Rana limnochris all increased with the increase of MI concentration, and the LCs, of each kind of tested animals was
recorded as follows: 1.941, 1.755 and 1.219 mg/L. for Brachydanio rerio, 3.170, 2.720 and 2.419 mg/L. for Macrobrachium
nippoensis, 2.109, 1751 and 1288mgl. for Rana limnochris in 24, 48 and 72 h, respectively. The LCs,of MI on FEisenia fetida
was >10.0 mg/kg. The inhibition rate of MI was less than 50% with a concentration of 10 mgkg in 15 days. Conclusion

The MI shows molluscicidal activity on Oncomelania hupensis with much lower toxicity on Brachydanio rerio,
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Macrobrachium nippoensis and Rana limnochrisn. The MI is safe to non-target aquatic organisms, and to both Eisenia fetida

and soil microorganisms under the effective mollussicidal concentration.
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TR (Macrobrachium nippoensis) . % (Rana lim-
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(Oncomelania hupensis) , FFKIE U e 1 5L 56 2w TR
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I W A5 7 A B 5T T B L 4 i KO (METTLER
AE240) h i Mg R ) 36 R 2 A0 88 A BR 2 /7
i TAER (SW-CJ-2FD) A ZR M 9 42 A = iy, 18
IR G R R ERIR (QYC-211) hy b fR s 25 A
FRLZA D=

3 MIHIRBFRENE
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MATIBAETAE N . BoiT 4 4L AT IR A0 T R IF T B Ek
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SR FH 2 PO e 7, BUXCT | 3 (2mm)
MFR)Z T 50, BT 100ml TE/NERS A Sml
IEME , BRI 2.5 L 0T HOfiirh, %M,
fE25 CHEERFM PR 7d, LD ImA MI
il 2 B o0 10 mg/kg, FET PO REAT 40 ml
0.6 mol/L. NaOH ¥ i bedt , 125 X R4, 7 IAE
2.5, 7, 10, 12 f1 15 d Bt NaOH %, [R B
e AHTEE Y NaOH IEW, AKZERE 3% 15 U 9 NaOH
VWA 2 T 9 BRAE R R AT S ml 20% 19 BaCl, %
W, It 0.376 mol/L 1Y HCI ¥ Wi & . R4 HCl %
W TEAE = THE W B 100 ¢ T 289 CO, Bl
AT ALGHE, W= (% HE-THEH) x3h PR E R
WREXCO, 7 F x50/ T+ i,

7 FiHFESH
K SPSS13.0 B A7 e it 2 br, S50 s
YILL (vts) FOR, LCs [H R IR R A7 2115

# X

1 MIKREHR

X IRAARLL , AR RS MI 233 0 4
KETIRIE M, Ho24 48 F1 72 h AR KETWRI LCs, 1657
127 0.101, 0.062 F10.022 mg/l. (R 1),

F1 MIRKRSTEH LC, EMNEER (95%FTER, n=3)
Table1 The LCs of MI against Oncomelania hupensis (95% CI, n=3)

AN T 5 L I 1] £ 7% R 4% /9

C()nﬁfrg Ti%.rVLr‘r;;;-L" Molluscicidal effect with immersion time/%
24 h 48 h 72 h
MI 0.60 100 100 100
0.40 91.11+1.92 100 100
0.20 63.33+3.33 100 100
0.10 47.78+1.92 82.22+1.92 100
0.08 42.22+1.92 64.44+5.09 100
0.06 36.67+3.33 46.67+3.33 84.44+1.92
0.04 0 20.00+3.33 65.56+1.92
0.02 0 2.22+1.92 51.11+1.92
0.01 0 0 17.78+1.92
Z30K
Dechlorinated 0 0 0
tap water
%Eii{gi&;de 95.56+1.92 100 100
B 0.101 0.062 0.022

LCs (0.072-0.131) (0.058-0.066)  (0.011-0.033)
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TR o R v B £ S 3 B A iR B R e, i
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FAUBE T A BE 25 W Wk B2 T TG &5, 24 48 R 72 h 1Y
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BEPET AR UES, MI X BE 5 f0 () 3 P T rh AE Bk

3 MI AR SR 4 R

[ U B RE R S S B NS AU TR 2 vk
FETHRIMIE R, 24, 48 A1 72h 1Y LCsx (HA3 514 3.170,
2.720 Fl 2.419 mg/L, ¥ REALGBEME 3 bR AES MI X
TR MR T AR
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T 50 v R} T B IR RO I B R 2T, A
OB, AR AR A RS P T B 25 )
WETH R i =, 24, 48 A1 72 h 19 LCs, fE 530N
2.109, 1.751 #1 1.288 mg/L, H i i JG 1F 20 A i 4
2y XF ik Y BEPE S SR bR e, SRS R L 2
IR AR 24 0] (0 S 1R BE PR R0 J0 A vfE'S) ML X 35 ke R e} g 1
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5 MI XFHE 8] B S8R 16 45 R

MI 2 (10 mg/kg) 1) e 451 B {456 5 A5 4
ANy RFIRA (1 mg/kg) AW B EER, BE
EH, PR e g A R I AR TS AR 2 X
LGIENE A R B IR e =¥ (B B e A i ]
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A SFEGIE W B PR AT — s AR T 2 B
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WA 5200 MI R 10 mg/kg, 15 d PIX A P90
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Fig.1 Effect of the MI on microorganisms in soil
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F2 MI X TEBENFRERNZIG
Table 2 Effect of the MI on microorganisms in soil

CO, Bt /mg- 100 ¢!
1] /dl Released amount of COy/mg-100 g™ EIET A
time/d 254 X HE 21 Inhibition rate/%
Treated with MI Control
2 60.109 9+3.443 9 69.484 8 13.49 21+4.956 3
5 43.5659+5.318 2 62.867 2 30.701 8+8.459 3
38.051 2+£3.308 8 56.249 6 32.3529+5.882 4
10 56.801 1£1.910 3 61.282 8 7.207 2+£3.120 8
12 46.323 2+3.308 8 59.558 4 22.2222+5.5556
15 43.5659+4.163 5 56.249 6 22.549 0+7.401 8
woo#

B AR TR R 8 28 Ak A LA AL FE BT bR R v
PEZEAE N A 2 Bl A W 3% pE Do) B K RS SOR | 4%
O 5 R ST A 22 55 Z R P R T LA e, 2
RAEB AR R 02 (B A O H R MRS M it
G A DL

B £ A Ry — o A R X AR ) R 00 = b
B P 2F R D S5 A S sh g ) AR DA
T A9 FE M 20 T R R 1Y 5 0 R R 3R X BE T £ 1Y
LCsx 7 0.142 mg/L, (48 h), J& T w2 AR, 1M MI
XFBE 0 R AR AR AT R AR R R AR AR ok
PRI KSR o iy S R AR Y L L ML X EE S
LCs, 5 MI X ETIR B LCsy #H HL B, R BE S 2591
24, 48 172 h, Wi 4R #H B 19.218 . 28.306
1 55.409 £%, BT UL MI XF BE 5 £ i) 85 P az a5 F Xt
ETHR A BETE , BIVIEA SR IR R Y B, MI X BE 5
AN, AR IR s R WK AR
MI e FEAR T 1.0 mg/L B 425 Ak P ] P 307 R 24 R 3 30
FET, 10 MI ¥R 0.6 mg/L B, 4% b B3 E] A &7
IRIE T 3K 100% , 754 RBORIRH B FE N, MI
Xof JT MR e A TC BUOBCAE F ek 285 1 R s 0 X6 245 4 1
Joj e U M XTIRHBLAY LCs, 5 1 X ETHR R LCs, A L
B, FFES25YEH 24 48 F1 72 h, RIE /352G
H I 20.881, 28.242 1 58.545 %, BIAEA R IR
FEJE Y, MG RHsE 45 22 4 W) BF ML X ke 451 i 4
B A IR

% WETE PR B 43 MIT X K AR R B 2R S AR ) B
4 BT R BN A R AR 8l R R e &
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