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L TOO5 Analysis of Fungicides in Citrus Fruits

GL Sciences Inc.

This application note describes the analysis of fungicides in citrus
fruits by high-performance liquid chromatography (HPLC) using
detection with both fluorescence (FL) and UV absorption (UV). - Citrus Reference Values

In the 1980s, fungicides were introduced as post-harvest pesticides ) Individual
and used for long-term storage of fruits and vegetables. Since the * Imazalil 5me/kg- analysis

1990s, imported Qi§posable ghopsticks have also.become a problem. . Orthophenylphenol :10mg/kg . YV
Even today, fungicides are still approved for use in the safety of detection
imported foods, and residue limits have been established. * Thiabendazole  :10 mg/kg

In order to analyze fungicides, the separate analysis of Imazaril - Diphenyl :70 mg/kg Simultaneous
(IMZ) and simultaneous analysis of three other components, analysis

orthophenylphenol (OPP), thiabendazole (TBZ) and diphenyl (DP),
were carried out under the Hygiene No. 15 Notice Law.

Fluorescence
detection

Example of measurement of an Imazaril standard

solution with UV detection HPLC conditions
Column : Inertsil ODS-3
< (5um, 250 x 4.6 mm 1.D.)
i . —C £ 0/ (= )
= IMZ: 0.4 mg/L CV=5.5% (r=5) Eluent .A) CH ; OH
i B) H,0
N A/B=85/25, v/v
- (gradient mixer)
E Flow rate : 1.0 mL/min
] =\ Column temperature :40°C
- N-Cly-GH-O-Cly-CH=C, Detected :UV230 nm
b — cl Injection volume 110 pL
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Example of measurement of orthophenylphenol, thiabendazole, and diphenyl
standard solution with fluorescence detection.

HPLC conditions
OPP :0.05mg/L CV=1.5% (N=5) Column - Inertsil ODS-3
1 TBZ :0.01mg/L CV=1.7% (N=5) Eluent :QH“;“é,f?gg‘:-g;”m';%)
DP  :05mg/L CV=1.0% (N=5) =5:60:35,v/v
o | 10 mM SDS added with
© OH phosphoric acid at pH 2.5
Flow rate :1.0 mL/min
_ Column temperature :40°C
Detected : FLEx. 285 nm Em. 325nm
& Injection volume 110 pL
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*Analytical methods for IMZ, OPP, TBZ, and DP in

30
: disposable chopsticks under the Food Safety Notification
. [ I E “ [ES No. 0331002 vary, but the same analytical conditions are
used.
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濃度（mg/L）

Area

イマザリルの検量線

23859.2

137114.4

716703.6



R.T.

				Inj. Volume				10uL

						ppm		R.T.				ppm		R.T.				ppm		R.T.				ppm		R.T.

						0.08		11.653				0.4		11.717				2		11.73				10		11.783

						0.08		11.623				0.4		11.733				2		11.733				10		11.76

						0.08		11.643				0.4		11.663				2		11.743				10		11.747

						0.08		-				0.4		11.667				2		11.727				10		11.767

						0.08		11.67				0.4		11.653				2		11.73				10		11.743

						Ave.		11.65				Ave.		11.69				Ave.		11.73				Ave.		11.76

						SD		0.02				SD		0.04				SD		0.01				SD		0.02

						RSD		0.17				RSD		0.31				RSD		0.05				RSD		0.14

						ppm		R.T.

						0.08		11.65

						0.4		11.69

						2		11.73

						10		11.76





Area

				Inj. Volume				10uL

						ppm		Area				ppm		Area				ppm		Area				ppm		Area

						0.08		9748				0.4		19560				2		143186				10		716536

						0.08		2090				0.4		26820				2		141292				10		730048

						0.08		3818				0.4		25786				2		140283				10		725545

						0.08		-				0.4		28261				2		135111				10		717806

						0.08		7477				0.4		18869				2		125700				10		693583

						Ave.		5783.25				Ave.		23859.20				Ave.		137114.40				Ave.		716703.60

						SD		3468.45				SD		4337.05				SD		7047.32				SD		14071.68

						RSD		59.97				RSD		18.18				RSD		5.14				RSD		1.96

						ppm		R.T.

						0.08		5783.25

						0.4		23859.20

						2		137114.40

						10		716703.60
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		0.048828125		0.009765625		0.48828125

		0.1953125		0.0390625		1.953125

		0.78125		0.15625		7.8125



OPP

TBZ

DP

濃度(mg/L)

Area

検量線

2325255.6

3478823.6

6635721.8

9256948

10106198

25980661

36987199

31665673

103645195



R.T

				Inj. Volume				10uL

						N		OPP		TBZ		IMZ		DP

						1		12.00		17.70		26.58		39.59

						2		11.99		17.70		26.52		39.53

						3		12.00		17.69		26.51		39.56

						4		12.01		17.71		26.53		39.53

						5		12.01		17.71		26.49		39.55

						Ave.		12.00		17.70		26.53		39.55

						SD		0.01		0.01		0.03		0.02

						RSD%		0.08		0.05		0.13		0.06





再現性

				N		OPP		TBZ		IMZ		DP

						0.05mg/L		0.01mg/L		1.0mg/L		0.49mg/L

				1		2338589		3505937		122040		6679584

				2		2371445		3429637		121710		6586850

				3		2275132		3436984		120518		6656700

				4		2314246		3451386		120977		6696655

				5		2326866		3570174		118991		6558820

				Ave.		2325255.6		3478823.6		120847.2		6635721.8

				SD		35169		59167		1198		59957

				RSD%		1.51		1.70		0.99		0.90





Area

		

						OPP		0.05mg/L				TBZ		0.01mg/L				IMZ		1.0mg/L				DP		0.49mg/L

						1		2338589				1		3505937				1		122040				1		6679584

						2		2371445				2		3429637				2		121710				2		6586850

						3		2275132				3		3436984				3		120518				3		6656700

						4		2314246				4		3451386				4		120977				4		6696655

						5		2326866				5		3570174				5		118991				5		6558820

						Ave.		2325255.6				Ave.		3478823.6				Ave.		120847.2				Ave.		6635721.8

						SD		35169				SD		59167				SD		1198				SD		59957

						RSD%		1.51				RSD%		1.70				RSD%		0.99				RSD%		0.90

						mg/L		OPP				mg/L		TBZ				mg/L		IMZ				mg/L		DP

						0.05		2325256				0.01		3478824				1.0		120847				0.49		6635721.8

						0.20		9256948				0.04		10106198				3.9		149618				1.95		25980661

						0.78		36987199				0.16		31665673				15.6		187973				7.81		103645195

						3.13		144713624				0.63		84051302				62.5		19772				31.25		393620125

						12.5		238380825				2.5		253042037				250		15711366				125		623459447

						mg/L		OPP		TBZ		DP

						0.048828125		2325255.6

						0.1953125		9256948

						0.78125		36987199

						0.009765625				3478823.6

						0.0390625				10106198

						0.15625				31665673

						0.48828125						6635721.8

						1.953125						25980661

						7.8125						103645195
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OPP

TBZ

DP

濃度(mg/L)

Area(-)

検量線



				N		OPP		TBZ		IMZ		DP

						0.05mg/L		0.01mg/L		1.0mg/L		0.49mg/L

				1		149		170		122		169

				2		163		160		150		166

				3		143		170		127		172

				4		150		157		160		174

				5		146		162		132		167

				Ave.		150		164		138		170

				SD		8		6		16		3

				RSD%		5.10		3.62		11.7		1.98
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Imazalyl in lemons
Pretreatment method :

Sample10g

-5M aqueous NaOH solution, 2mL

-Anhydrous sodium sulfate 40 g
Stirring

-Ethyl acetate50 mL x 2 times
Homogenization (3 min)

Centrifugal separation (3000 rpm,5 min)

!

Residue

Supernatant liquid

-wash with 50 mL of 5% aqueous
Na carbonate

Aqueous layer

Organic layer

-Wash with 50 mL of water

v

Organic layer Aqueous layer

+0.0025M H , S , aqueous solution.
Stir 50mL x 2 times

'

Organic layer

Aqueous layer

t5mL aqueous 5M NaOH solution.
Ethyl acetate 25 mL x stir x 2 stirring

v
Organic layer Aqueous layer
tAnhydrous sodium sulfate 10 g

tTo dryness under reduced pressure

Constant volume
fMethanol—water (75:25) 5 mL

HPLC-UV

Chromatogram of standard added sample

Detection is possible at a concentration of 1/10th or less of the reference value, resulting in a good chromatogram.

| Added concentration
IMZ : 2.0 mg/L (1.0 mg/kg)
< -
N -
=
1 1 1 1 1 1 1 1 1 I 1 1 1 1
0 2 4 6 8 10 12 14
Time (min)
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Orthophenylphenol, thiabendazole, diphenyl in lemon

Pretreatment method :

Sample20 g

-Anhydrous sodium acetate2 g
-Anhydrous sodium sulfate 30 g
-Ethyl acetate 80 mL
Homogenization (5 min)
Centrifugal separation (2000 rpm,10 min)

]

Ethyl acetate layer Residue

-Ethyl acetate 80 mL

Homogenization (5 min)
Centrifugal separation
(2000 rpm,10 min)

!

Ethyl acetate layer Residue

Chromatogram of standard added sample

-

Vacuum concentration

more than 40°C)

Constant volume

*Filter as necessary

HPLC-FL

Itis also well separated from contaminants at concentrations of 1/10 th or less of the standard value, and can be

quantified.
— — Adding concentration
OPP :0.05mg/L (0.05 mg/kg)
TBZ :0.01 mg/L(0.01 mg/kg)
S - DP :05mg/L  (0.5mg/kg)
=
©
D
| -
N B

J__

0 10 20

Time (min)

30

40

Addition of 5 mL of 1-butanol
Concentration by vacuum (not

-Volume up to 20 mL in mobile phase.
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IMAZALYL - TEST METHOD FOR ANALYSIS OF PESTICIDE RESIDUES

This section describes an analytical
method for imazaril, a residual
pesticide in accordance with the
Food Safety Notification No.
0124001 of Japan.

HPLC conditions

Column : Inertsil ODS-3
(5um, 250x4.6 mm I.D.)
Eluent :A)CH,CN
B)10 mM KH,PO,
A/B=70/30, v/v
(gradient mixer)
Flow rate :0.7 mL/min
Column temperature :40°C
Detected :UV230 nm

Injection volume :10 pL

Example: Measurement of standard MZ:5.0 mgiL

o]

i IMZ

o

o]

O._ T T T T T T T T T | T 1
0 2 4 6 8 10 12

Time (min)

GL Sciences disclaims any and all responsibility for any injury or damage which may be caused by this data directly or indirectly.
We reserve the right to amend this information or data at any time and without any prior announcement.
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