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Method for analyzing residues of 2,4 -D and 2, 4 , 9 -T in agricultural products

Shoichiro Osawa, Hiroshi Sakai, Yasuko Tominaga and Fumio Shirai

A method for analyzing residues of 2,4-D and 2,4,5-T in agricultural products was developped. The

compounds could be analyzed by gas chromatography with ECD after butylation of the sample extract with BF3

and 1 -butanol. Butylation was suitable for microanalysis of 2,4-D and 2,4,5-T. Kato's method was im.

proved by extraction with ethyl acetate before hydrolysis, and could remove interfering substances effectively and

easily. By this improved method, good recovery of 2,4-D and 2,4,5-T added to 11 agricultural products

was possible. The minimum detectable residues of 2,4-D and 2,4,5-T by this method were 0.02 ug /g

and 0.003 4 g g, respectively.
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Table 1 Condition for .conducting ECD-GC
Apparatus Shimadzu GC-6 AM
Liquid phase 5% OV-117
Support simalite W (AW DMCS)

80/100 mesh
Column 2m, 3mé¢
Column temp, 210°C
Injection temp. 240°C
Detector temp. 240°C
Carrier gas N 40 ml/min
Pulse 10kHe
Sensitivity 100 MQ2
Range X8
Sample size 2ul
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sample (rich in fat) 20 g sample (poor in fat) 20 g

water 30 m!

4N HCl 5 ml (pH<<1)

swelling

4N HCl 5ml (pH<C1)
extract with acetone (100 + 50 ml) extract with acetone (100 + 50 ml)

evaporate acetone evaporate acetone

5%NaCl soln, 200 ml (pH<{1) 5%NaCl soln, 200 ml (pH<{1)
extract with ethyl acetate (100 mlXx 2) extract with ethyl acetate (100 m! X 2)

'f n f !

ethyl acetate aqueous layer ethyl acetate aqueous layer

dry over anhyd, dry over anhyd.

evaporate ethyl acetate evaporate ethyl acetate

n-hexane 10 ml
extract with acetonitrile

saturated by #-hexane (30 mlX 2)
L

[

acetonitrile 7- hexane

wash with #n-hexane (50 ml)
|
[ 1

acetonitrile 7- hexane

1 evaporate acetonitrile

’ 15N NaOH soln. 10 ml+ methanol 20 ml
hydrolysis (80°C, reflux for 30 min.)
evaporate methanol
10% NaCl soln. 100 m!
wash with diethyl ether (50 ml)

-
aqueous layer diethyl ether

4N HCl (pH<1)

extract with ethyl acetate (50mlx 2)
I

I
ethyl acetate aqueous layer
l dry over anhyd., evaporate ethyl acetate

Butyl esterificating agent 1ml
butyl esterification (90°C, reflux for 30 min.)
| 5%NaCl soln, 50 ml

extract with #-hexane (50 ml X 2)
I

#-hexane aqueous layer

| dry over anhyd., concentrate to 5 ml
column chromatography
¢15mm, Florisil 5g, Na,SO, 3 g
@ wash with n-hexane/diethyl ether (95:5, 50 ml)
® elute with n-hexane/diethyl ether (85:15, 150 ml)
concentrate
adjust to 10 ml with #-hexane

sample soln,

Fig.1 Analyzing nethod for residues of 2,4-D and 2,45-T
in agricultural products ( improved method)
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Table2 Condition for conducting HPLC
Apparatus Nihonbunkou LC-800 series
Column inertsil ODS-2

Column temp.
Mobile phase

Flow rate
Wave length
Range
Sample size
Detector

46 m ¢,
40°C
03M Hy;NaPO, solution/
methanol . (40/60)

0.5 ml /min

240 nm

0.02

10 u1

UV Nihonbunkou 870-UV

150 mm

Fig.2 Gas chromatogram of
butyl esters of 2,4-D
and 245-T (08ng as
24-D or 245-T)

Fig.3 Calibration curves
of 24-D and
24,5-T

0:24-D @:245-T
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Recovery of 2,4-D and 2,45-T by extraction

Number of

2,4-D

245-T

Solvent samples Mean recovery C.V. Mean recovery C.V,
(%) (%) (%) (%)
n-hexane 3 0.0 - 0.0 -
diethyl ether 3 73.6 188 71.7 19.1
dichloromethane 3 70.2 29.9 74.5 21.8
ethyl acetate 3 90.0 2.2 91.3 1.9
Table4 Recovery of 2,4-D and 2,4,5-T from spiked samples
Number of 24-D 245-T
Sample Mean recovery C.V. Mean recovery C.V,
samples
(%) (%) (%) (%)
Soy bean 3 76.6 6.0 78.3 37
Rice 3 74.6 16.1 73.3 9.4
Chest nut 3 86.4 1.9 82.3 1.3
Peach 3 98.2 1.2 82.8 1.0
Orange 3 92.1 48 85.5 52
White potato 3 87.7 2.9 79.9 46
Asparagus 3 83.8 3.7 76.2 2.4
Grape 3 82.2 12.6 80.4 6.3
Onion 3 81.5 45 82.3 1.6
Carrot 2 87.8 0.7 76.1 74
Cabbage 3 83.7 3.6 83.3 5.0
Tea 3 75.1 4.7 72.2 36
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A’ orange (improved method) B: cabbage (improved method)
C: orange (Kato's method) D: cabbage (Kato’s method)
Fig4 Gas chromatograms of samples
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