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Table 1. Enhancing the detection of organothiophosphates by reacting with bromine water

AChE HI#| 2 9

gyl EhagEE (LA iml FH EEEEAR) ( LA 1m1 FRES B,
PPM 0.1mI R 7K ZEHY)
— i fl 1.0 0 40. 86
=V 1.0 0 100
FRAD 1.0 0 40. 63
RFFA 1.0 0 82. 80
(TR 1.0 0 39.58




90 oo F

4. %755 © DL Ellman (1959) & AChE Bl /7 i B 54 » 43 W EL 6 T 4T AChE K kinetic
mode AIZ, 3-5 435 » A E R EHRER ©

5. BISRYRIT © BERE LL B I AN 3ml ATV (0.1 M PBS buffer » pH=8.0) ~ 20 #]1 AChE BERMBR
20 11 KESLFEENYE o SCIE 3 S 8% N 20 ul FEHE (0.075M ATCI » Acetylthiocholine iodide)
% 100 11 B [0.05M DTNB > 5,5-dithio-bis(2-nitrobenzoic acid)] » 1 412nm & THMHE L
£5,0% Y (absorbance) 38 MR ZR o

6. MHIARZFTEAR !

Y B AR ORI — AR S AH RO E

HHIZE (%) = X 100 %
¥ B AE RO E
Rig i RSB » AT oS NER — R SAEIRE R o
(B) AChE Bl EMEEHE R

FLAZ Mk B S8 ACKE FEAEIGIME AR » AIERA Ll AR A R FRAR A ORR SR
4 B EEAE o I 10 1] B EBUREM TLCH BAR £ » =T REBRM T BRI > &
D AChE 2L FE 2 2 AT E M M 2 RE 8 o MRS EBRECHZ R EILHE » BIFPIEH
AR R SE o Bk > FHMRFTPIE 2 R EEHE ACKE HIHIZR AR BRIMAEHIRE R - MKR/F
SR T ARABITOEARE , Z()ER - QEMREG)ERE - RIILFER

EHREDE RHEGHBEREE 2 RERERRT
RS () ISR A TR P A T T AR R o A SR R 2 BRER R T B R D A R B PR

Ml 12) » HEETERBMMIT o

1. BRI B AR TR R LA IR R ©

2. BRIE IR - B CCRC BV48 2 Bacillus thuringiensis var. kurstaki °

3, FEEAE T I PIEERER 1824 EH AN ZHERRK (REEMER 1 ATTHEYIMEE) - I
Iml EDTA % IURE &R 3 A8k » (HHFRIUREE -

4 FEEEERERSE | BEAREIVEE A S Inl B OB ERS Z AN - EASTCERKRE
SR PIEEEE > 90 445 A FCBIFE B TTC (tripheny! tetrazolium chloride )RR IR % 30 44
BGEMA TREFIE ) K EERE -

5 RIS L EREIRSS R @) RS ERECES S FETLUAENPAIEEER
B » DI SR » I EERE A LA » IO LA MBTE 484nm T ETHROLMETIE -
A ik B B AR OB E S 222 o

6. MIFIZR ZFTEA -

B AR ROL B — SRk SO E

IR (%) = X 100 %
B AE ROGAE

7. B E 2 BES R LE A ERER A RAGIEY AR
8. BB KRR » BB EZ HAETRER o
9. BYIMIE £ RYE 2 EY T A I —Hi ) e



BT PR Bl Z T

R~ TABRBERINHE I E L REES g

Table 2. Average B.t. growth inhibition by various fungicides in the cyliner and plate assay

REEIE R HIRA R E B fEE FOEERZ %
CHEHSE, %
ER 2 73.5
BT 6 45.2
BRI 7 90. 6
B E 1 82.0
AR 10 38.6
BHEER 3 65.0
HAth 4 40.0

* PR A Cylinder and plate ¥
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Table 3. Requisitions for RBPR technical information and testing reagents

ER]l g E SRR R
Argentina Dr. C. A. Andrada 19944E10H
India Dr. J. Thomas 19945 64
Guam Dr. Mr. Mari Maruttani 19914 38
Korea Mr. Soo-Gon Han 19934 7H
Malaysia Dr. T. M. Abdul 19934 44
Mr. Cheah Uan Boh 19944 3H
Mr. Chai Lian Kuet 19945 98
Mr. Tan Soo Hian 19954 7H
Philippines Dr. E. A. Verzola 19914F S5H
Mrs. Paz B. Austria 19934 6H
Dr. A. W. Tejada 19934 6 H
Dr. C. P. Padua 19944 85
Dr.L. M. Varca 19954 6H
Ms. A. O. Marino 19954 3/
Singapore Dr. R. Ho 19904 8H
Ms. J. Lui 19934 7H
South Africa Mr. C. J. van der Berg 19904 6 A
Thailand Mr. Kiattisak Jelatiranat 1993512 H
Dr. B. Sikkamondhoj 19954 35
Mr. M. G. Wright 19924F 8 H

Western Somao

Mr. W.J. Cable

19934F 8H
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Table 4. RBPR training for other countries
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Table 5. RBPR training courses sponsored by the Food and Fertilizer Technology
Center for the Asian and Pacific region (FFTC)
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Research and Implementation of Rapid Bioassay for Pesticide
Residues (RBPR) on Fruits and Vegetables

E.Y. Cheng, C.H. Kao, C.S. Chiu, T.M. Chou, Y.C. Lee and T.L. Tseng
Department of Applied Zoology, Taiwan Agricultural Research Institute

Abstract

Chemical analysis for pesticide residues did not fit the diagnosing need in acute poisoning or
monitoring the safety of fruit and vegetable in the fast-trading market. A toxicological method for
the rapid screening and analyzing of pesticide residues has been developed by the combination of
enzyme assay, microbial assay and TLC technique.

Residues of organophosphorus and carbamate insecticides were detected by Ellman’s reaction
with the acetylcholinesterase (AChE) and then determined by TLC for its identity, while the residue
quantity was determined by the regression between pesticide concentration and % inhibition of AChE.
Fungicide residue was assayed by Bacillus thuringiensis (B.t.) and then developed by TTC color
reaction. One gram of plant sample was extracted with 1 ml methanol for insecticide test, or extracted
with 2 ml of EDTA-DMSO solution for fungicide test. 20 ul of methanol extract was used for AChE
assay, while 5-10 ul extract is enough for the qualitative TLC analysis. The thiophosphates were
converted to their corresponding oxon-analogues by bromine water treatment in plant extract to
increase the detectability by AChE.

Houseflies head AChE is more sensitive than the AChE from electric eel or honeybee. The 25%
inhibition was considered as the threshold for detecting the residues of organophosphorus compounds
and carbamats. Currently, the Rf values in three solvent systems of more than 30 organophosphorus
and carbamate insecticides have been established for TLC identification.

The growth of B.t. is sensitive to the inhibition of ethylene bisdithiocarbamates (EBDC’s) and

other fungicides such as chlorothalonil, dinocap, captan and folpet. The sensitivities of B.t. test to
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propineb, curzate-mancozeb, metalaxyl-mancozeb, mitram, mancozeb and maneb were above 0.7 ppm,
and more than 12.5 ppm for zineb and Sankel. For chlorothalonil and dinocap, the sensitivity exceeded
2.5 ppm.

By combining the spectrophotometric AChE reaction, microbial assay of B.t. and TLC/biochemi-
cal AChE color development, two neurotoxic insecticide groups and the ETU-producing fungicides
can rapidly be detected qualitatively and quantitatively. This pesticide residue diagnosis system can
be used for both medical and agricultural purposes. More than 60 RBPR stations have been
established in Taiwan, and the RBPR has also been adopted as the vegetable safety screening method
for Taipei Public Health Bureau. Started from 1995, RBPR has been officially adopted in a 5-year’s
training program of the FFTC (Food and Fertilizer Technology Center for the Asian and Pacific
Region), and training workshops has been and will be held in other Asian countries i.e., Philippines

(1995), Thailand (1995), Malaysia (1996), Vietnam (1997) and Korea (1997), respectively.

Key words: pesticide residues, rapid bioassay, insecticide, fungicide, acetylcholinesterase, Bacillus

thuringiensis, thin layer chromatography, qualitative and quantitative analysis.
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