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Figure 1. G.C. chromatograms of methyl ester of 2,
4-D 1n citrus fruit.

(A) - a standard solution of 1.0ppm 2,4-D.

(B) : blank test in grapefrut.

(C) : grapefruit sample spiked with 1.0ug/g 2,4-D.

(D) : blank test in citrus.

(E) : citrus sample spiked with 1.0ug/g 2.4-D

() - blank test in lemon.

(G) - lemon sample spiked with 1.0pg/g 2.4-D.
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Figure 2. G.C. chromatograms of methyl ester of 2,

4-D in citrus fruit juice.

(A) - a standard solution of 1.0ppm 2,4-D.

(B) : blank test in grapefruit juice.

(C) : grapefruit juice sample spiked with 0.20ug/g 2,4

-D.
(D) : blank test in citrus juice.

(E) : citrus juice sample spiked with 0.20ug/g 2,4-D

(F) : blank test in lemon juice.

(G) : lemon juice sample spiked with 0.20ug/g 2,4-D
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Table 1. Comparison on recovery of 2.4-D from

spiked to grapefruit with varnious methods

Method 2,4-D spiked Recovery
(ng/e) (7o)
DH" 2.0 91.4(2.12)"
Tonogal et al!? 2.0 90.6(3.32)
Sekita et al® 2.0 86.2(4.61)

;tAverage Of tI’ipllCElte

"Number in parenthesis is the coefficient of variation

(CV.%)
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Table 2. Recoveries of 2,4-D in spiked citrus fruits
with modified method

Sample 2,4-D spiked Recovery’
Frut (ug/g) (o)
Citrus 1.0 90.7(4.1)"
2.0 91.9(5.0)
4.0 89.8(3.1)
Grapefrunt 1.0 92.3(4.0)
2.0 90.4(5.3)
4.0 91.6(3.5)
Lemon 1.0 88.2(3.8)
2.0 91.8(4.5)
4.0 90.3(5.1)

‘Average of triphcate.
"Number in parenthesis is the coefficient of variation
(CV.%)
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Table 3. Recoveries of 2.4-D in spiked citrus fruit

juices with modified method

Juice 2.4-D spiked Recovery®
(1g/g) (7o)
Citrus 0.2 91.9(5.2)"
0.4 90.8(4.1)
0.8 92.6(3.9)
Grapefrut 0.2 92.5(3.0)
0.4 94.5(4.2)
0.8 93.8(3.6)
L.emon 0.2 90.3(3.4)
0.4 92.7(4.1)
0.8 91.6(3.7)

‘Average of triplicate.

"Number in parenthesis is the coefficient of variation

(CV.,%)

EI
YRR
Exx/][“i/j:; xﬁ IIIIIIII

AT 51

_L — jl‘ﬂg}m%g

"

(0. loug/g),ﬁﬁ?ﬁ%*ﬁﬁﬁ

A 5T A A BATE] , AR S AN Ry B DL

PRt 154, HI
FEZKR ke H

MR PR

B ERIER ML R R R SR AR IE M S B R R E R

""" h R IE R R R T ) AR R
s RO AR, BEINHERE BEE 1E , Rl

-

A AR B B O e e
4 T A R,

22 3Rk

1985 2852 pp.]

1
]

2 AU AL

it

3. T BEfEr
ﬁaﬂg‘zgz%z 54%&%

4.The Royal Society of Chemistry.

Agrochemicals Handbook. 2nd

Aug 87. Hartley, D. anc

11719

}df#f

S REAERT
T
834,

Bl

Tl BUE R
e ﬁﬁ(m) 1991 ;?f; ...... I

34:8

ed.

1987,
p.ALTLLY/
Kidd, H.(ed). The

The

Roval Society of Chemistry, England, U.K.

5.Sell. C. R. and Maltien, J.C.

1983 . Procedure

131

=5 ]

10.

1.

12.

13

14.

. Lee.

.Allender, W.J.

R AR

WWww.d ﬂgl e.CoOm.tw

for the Determination of Residues of 2.,4-di-
chlorophenoxyl Acetic Acid in Demal Expo-
sure Pads, Hand Rinses, Urine and Perspira-
tion from Agricultural Workers Exposed to
the Herbicide. J. Agric. Food. Chem. 31(3):

572-575.

.Bristol. D.W., Cook, L. W., Koterba, M.T.
and Nelson, D.C. 1982. Determination of
Free and Hydrolyzable Residues of 2.4-

dichlorophenoxyacetic Acid and 2.4-dichloro-
phenol in Potatoes. J. Agric. Food Chem. 30:
137-144,

H.B., Stokker, Y.D and Chau, A.S.Y.
1986. Chemical Derivatization Analysis of Pe-
X. Analysis of Ten Acid
Off.

sticide Residues.
Herbicide in Natural Waters.
Anal. Chem. 69(3):557-560.

J. Assoc.

.Sekita, H., Takeda, M., Saito, Y and Uchiya-

ma, M. 1982. Studies on Analysis of Pesticide
Residues in Foods. XXXVI. Analytical Me-
thod for Multi-residues of Chlorinated Phe-
noxy Agricultural Chemicals (2,4-D, 2.4,5-T
and 2,4,5-TP) in Fruits. Eiselr Kagaku. 28(4):
219-227.

1989. Determination of Chlo-
rophenoxy Herbicides in Plant Matenal Ex-
posed to Spray Drift. J. Chromatogr. 27:193-
106.

Tonogai, Y., Tsumura, Y., Nakamura, Y and
Ito Yoshio. 1992. Analysis of Post-harvest
Application Pesticides 1in Citrus Fruits. JEXEIERS
33(1):23-30.

1T B fr 22 581993 i TP R RO L Y
SRS R R R R 826442055 0

% e, FIJRZE, M EE 1994 LIRtHE /&
SR AT EE N R P R B R EaER T

if 1T e A /T = E SRR 9 5 R Bt

=R pp.10-12.

. The Merck Index.1984. Tenth Edition. pp.16-

8.7 LU dH Aot &=L

i b, 12 48 501994 FE H & 3N RETE AH & A ik

AT E T E M RIE R PR S R A AR
BERY N\ AR AR R R @

A5 A pp. 111-120.
HE ﬁ ?ﬁﬁﬁﬁj ZEFINEIN

, Rk E, 512 .1990.
ﬁm%"*ﬁlz{,ﬁazﬁﬂ %45

%fu




S5 AT

1]
D

|
=[]

52 [JTTREEIEEE ] www.angle.com.tw

Journal of Food and Drug Analysis. 1995, 3(2)

Y i B e AR A T 9T R k.8 :236-246. K B TG AR B R p. 17-24:22-23.
lﬁ-gﬁi?ﬁﬁﬁﬂ e 2Rk, B #1458 .1993. 2 FE 4 18.Synder, L.R. 1978. Classification of the Solv-
HFETEALS . R RE A R B RR RS R AR e

KRB Tk ST, B R G o AT 1(1):71-80
17. 8 Sh i A ik

ent Properties of Common Liquid. J. Chro-
. matogr. Sci. 16:223-224.
TR AR R 1992 R AL IR INAZ A A #E 1R

Levels of 2,4-D Residues in Marketed Citrus Fruits and Juices
Collected from Eastern Taiwan Area

JIIN-FUNG SHYU AND JASON DALANG HONG

National Laboratories of Foods and Drugs, Department

of Health, Executive Yuan 161-2, Kueu Yang Stree
Nan Kang, Taipei, Taiwan, R.O.C

ABSTRACT

An assay method for 2,4-D residues in ci-
trus fruits and juices was developed to evaluate

at acid. A total of 25 grapefruits and 15 grapefruit
the levels in marketed products collected from jul |
the eastern Taiwan area. The method was modi-

juices, 25 citrus and 15 citrus juices, and 20 le-
mons and 15 lemon juices were sampled and
analysed. Among all the samples analysed only

two lemon samples were detected to have low le-

vel of 2.4-D residues (0.28 and 0.42 ppm). No

significant amout of 2.4-D residues was found n
. all other samples.
tion of 2.4-D residue was then quantified with

GC after methylation in the presence of sulturic

flied slightly from the standard method es-
tablished by Department of Health, R.O.C.. (-
trus samples were extracted with solvents, which

was removed by evaporation with a rotary eva-
porator under reduced pressure. The concentra-

Key Words : 2,4-D, citrus fruits, citrus fruit juices
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