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Studies on the Analytical Methods and Quantity of
Residual 2,4-D in Imported Fruits

Moo-Ki Hong
Department of Hygiene, National Institute of Health, Seoul 122-020, Korea

ABSTRACT — A simple, safe, and sensitive gas chromatographic method using packed co-
lumn and electron capture detector to analyze 2,4-D herbicide in imported lemon, grapefruit,
and orange was described and its usefulness evaluated. In this scheme of analysis the acid
herbicide was converted into its alkyl esters by an one-step reaction prior to analysis. The
herbicide in the fruits was extracted with ethyl acetate and partitioned against dichlorome-
thane for purification, and the extracts finished partitioning were derivatized with alcohol,
using sulfuric acid as a catalyst to form the corresponding alkyl derivatives. The analytical
scheme studied was found to be applicable for the herbicide in the fruits without a column
clean-up procedure. The mean recoveries of the herbicide for lemon samples fortified at
0.1 mg/kg and 1.0 mg/kg were 93% and 95%, respectively. The detection limit was 0.5 pg/kg

for 2.4-D methyl ester.
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Homogenize in EtOAc(100 m/)
Extract for 30 min. bly agitation
Filter with Celite 54|5
Partition against 4%|NaHCO3 soln.(50 m/ X 2)
' 1
Aqueous layer
Adjust to ;I)HZ with 10% H,SO,
Partition aglainst dichloromethane
(50 mI X 2)

Aqueous layer

EtOAc layer

Dichloromethane layer

|
Anh. Nast4

Dry in vacuo.

|
Reconstitute in alcohol 5 mi(for alkylation)
or acetone 5 mi(for PFB esterification)

Esterification

Fig. 1. Extraction and partitioning procedure for residual
2,4-D in fruits.
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Table 1. Characteristics of derivative method used for 2,4-D esterification

No Derivative method Final solvent Reagents Reaction  condi-
tion

1 Methylation Methanol Diazomethane Capped, room
temp.

2 Methylation Methanol 14% BF;/MeOH Reflux

3 Methylation Methanol 14% BF;/MeOH Open, 60T

4  Methylation Methanol 14% BF3/MeOH Capped, 60T

5 Methylation Methanol 14% BFi;/MeOH Capped, 100T

6 PFB esterification Acetone K,CO4/PFBg, Capped, room
temp.

7  Methylation Methanol HCl Capped, 60T

8 Methylation Methanol H,SO, Capped, 60T

9  Ehthylation Ethanol H,S0, Capped, 60T

10 1-Propylation 1-Propanol H,S0, Capped, 60T

11 2-Propylation 2-Propanol H,SO, Capped, 60C

12 1-Butylation 1-Butanol H,SO, Capped, 60T

Table 2. Gas chromatographic conditions for residual
analysis of 2,4-D

Instrument Perkin ‘Elmer Sigma 3B

Detector ECD

Column packing 3% OV-17 on chromosorb W
(AW-DMCS)/80-100 mesh

2mm(I.D)X 1.8 m(L)

170T (2,4-D alkyl esters)

200C (2,4-D PFB ester)

Injector temperature  230C

Oven temperature

Detector temperature 30T

Flow rate 30 m//min(N,)
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Table 3. Yields and impurities of 2,4-D esters using diffrent derivatization from lemon extracts

Yields(%) by reaction time

No Derivative method Reaction condition Tomin 0min 1hr  2hrs (bl;,lo'ch(;forin";&l;;rri;%)
1 Methylation/diazomethane Capped, room temp. 88 100 100 100 6~8

2 Methylation/BF; Reflux 92 100 100 100 Less then 6
3 Methylation/BF; Open, 60T 76 88 90 92 Less then 6
4 Methylation/BF; Capped, 60T 84 97 100 100 Less then 6
5 Methylation/BF; Capped, 100T 95 100 100 100 Less then 6
6 Estrification/PFBg, Capped, room temp. K% 52 76 89 More than 12
7 Methylation/HCI Capped, 60T 78 90 99 100 5~7

8 Methylation/H,SO, Capped, 60T 89 99 100 100 5~7

9 Ethylation/H,SO, Capped, 60T 88 98 100 100 5~7

10 1-Propylation/H,SO, Capped, 60T 88 98 100 100 5~7

11 2-Propylation/H,SO, Capped, 60T 88 98 100 100 5~7

12  1-Butylation/H;SO, Capped, 60T 87 98 100 100 5~7
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