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A Simple and Systematic Determination of Fungicides in Citrus Fruits, Bananas and Fruit

Juice Concentrates by Solid Phase Extraction Method

Hideki OZAWA, Masako HIROKADO", Yasuhiro SHIMAMURA",
Keisuke KIMURA" and Kazuo SAITO"

A simple and systematic analytical method for fungicides in citrus fruits, bananas and fruit juice

concentrates by solid phase extraction and high performance liquid chromatography (HPLC) is described.
Fungicides (o-phenylphenol, OPP ; diphenyl, DP ; thiabendazole, TBZ; and imazalil, IMZ) were extracted with ethyl
acetate, and then partitioned into two groups of OPP and DP or TBZ and IMZ, by passing through a double
cartridge (Mega Bond Elut Silica SI and Bond Elut Jr. ion-exchange SCX). The fraction passed through the
cartridges was used for the analysis of OPP and DP. The fraction bound to the SCX cartridge was eluted with 1%
sodium chloride-HPLC mobile phase (acetonitrile-methanol-0.025 mol/L sodium dodecylsulfate (45:15:40) ) and was
used for the analysis of TBZ and IMZ. Each fraction was analyzed by HPLC with ultraviolet and fluorescent

detectors. Fungicides spiked in samples at levels of 0.01-1.0u g/g gave satisfactory recoveries by the proposed

method.
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Citrus Fruit & Banana Juice Concentrate
Homogenize with a '
mixer 10g
20g L Water (30 ml)

—2-amino-2-methyl-1,3-propanediol

—~ 2-amino-2-methyl-1,3-propanediol ;
aqueous solution (0.5 g/ml ) 5 ml

aqueous solution (0.5 g/ml ) 5 ml

— Celite 20~25¢g
— Ethyl acetate 80 ml ~Ethyl acetate 80 ml (x 2)
Homogenize at 8,000 rpm for 10 min. Shake for 5 min, 10 min.
Filter with 5A filter paper
Wash residue with 100 mL of ethyl acetate Filter with filter paper 1PS (silicone treated )

|
Ethyl acetate extract

'

A:MEGABONDELUT | A
SI 1g/ 6cc

B : BOND ELUT Jr. Bound

SCX 0.5g/3cc

l *Wash with 5 ml of methanol

and 10 ml of water
Pass through

-n-Buthanol (2 ml)

Evaporate to condensation Elu
<34%C, 80 mmHg

*Elute with 10 ml of
1% sodium chloride-HP1.C
mobile phase solution

ate

Residue Filter (0.45 ¢ m)

Dissolve in 10 m1 of methanol
Filter (0.45 fm)

v
HPLC

v
HPLC Fraction (Fr.) B :TBZ (FL), IMZ (UV)

Fraction (Fr.) A : OPP, DP (FL)

Fig. 1. Schematic Diagram for Determination of o-Phenylphenol (OPP), Diphenyl (DP), Thiabendazole (TBZ) and Imazalil IMZ)
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Fig. 2. Elution Profile of TBZ and IMZ with 1% Sodium
Chloride-HPLC Mobile Phase from Bond Elut SCX.

TBZ A: SCX

=

v B: SCX + SI (0.5 g)

C: SCX + SI (1.0 g)

FL intensity

D:SCX +SI(2.0g)

Retention time (min)

Fig. 3. Effect of the Amount of Silica Cartridge for Clean-
up of Ethyl Acetate Extract Prepared from Orange
Juice Concentrate
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Table 1. Recoveries of OPP, DP, TBZ and IMZ spiked into Citrus Fruits and Bananas at the Level of 0.1 (u g/g)

Fruit Recovery (%)
OPP DP TBZ IMZ
Banana g 0 83.7 4.1 =
86.0 (3.4) 93.9(2.8)
Lemon 83.4(4.3) 93.2 (5.0) 934 (3.0) 95.8 (3.4)
Orange 95.0 (4.4) 89.7 (4.9) 94.4 (1.4) 97.0 4.2)
Grape Fruit 88.4 (4.1) 90.6 (4.2) 94.6 (3.4) 95.7(3.2)
0=0; ()OCV%; 0 O not tested ; *0 spiked at 0.01p g/g
<Lemon> <Orange>
g |
FL FL
- )
Fr. A
OPP
¥ DP OEP DP
v v
\ T ] 1 T ) 1
0 5 10 0 5 10
[ FL J{L FL
Fr. Bl o ' 5 ' 10 0 ' 5 | 10

T
e e

0 5 10 0 5 10
Retention time (min)

”M w JV w
W

Fig. 4. HPLC Chromatograms of OPP, DP, TBZ and IMZ spiked into Orange or Lemon Fruits at the Level of 0.1y g/g
Upper profile: unspiked, lower profile: spiked, in each window. Tracings of UV show absorbance at 220nm, while FL

record fluorescence emission at 325 nm. Fr. A, B: see Fig. 1.
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Table 2. Recoveries of OPP, DP, TBZ and IMZ spiked into Fruit Juice Concentrates at the Levels of 0.1 p g/g (OPP, IMZ),

0.01p g/g (TBZ) and 1.0p g/g (DP)

.. Recovery (%)
Bulk juices
OPP TBZ IMZ
Lemon 95.8(3.6) 92.4 (5.0) 89.4(3.0) 94.3(3.7)
Orange 88.2(1.8) 94.8 (3.5) 84.2(0.6) 94.13.3)
Grape Fruit 88.8(3.1) 90.2 (2.6) 83.6(2.2) 89.5(1.9)
0=0; (OCV%

83.79%0Cv04.1%0000000000000000000O
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