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Determination of Glyphosate in Processed Foods by HPLC with Fluorescence Detection
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Summary

A gquantitative method was developed for the determination of glyphosate N-phosphonomethylglycine in processed foods by
high-performance liquid chromatography (HPLC) with fluorescence detection. Five grams of sample was homogenized with 95ml
water, and then centrifuged at 10,000><g for 10 minutes at 4 . The obtained supernatant was filtered through a membrane filter.
After glyphosate in the filtrate was derivatized with 9-fluorenylmethylchloroformate (FMOC) , the reaction product was used as the
test solution of preparation method for 10 processed foods such as milk, green tea drink and frozen Chinese dumpling. In the case
of red wine and sauce as sample, the obtained supernatant described above was clean-up with ortho-phthalaldehyde (OPA) derivative
and Bond Elut C18 cartridge. After glyphosate in the eluate was derivatived with FMOC, the reaction product was used as the test
solution of preparation method

The recoveries of glyphosate spiked in 12 processed foods at 0.1 and 1.0 ng/g were 82.8-112.4% and 87.9-110.6 , respectively.
The quantification limit of glyphosate was 0.01 ng/g in this method. The proposed method seems to be suitable for the
determination of glyphosate in processed foods.

9- (FmMOC) (OPA) C18
Keywords: glyphosate ; processed food ; HPLC;fluorescence detection ; 9-fluorenylmethylchloroformate : FMOC ;
ortho-phthalaldehyde : OPA ; Bond Elut C18 cartridge

)

2)

0.05 20 13
3)
ppm
100 mg 100 mL
(1 mg/ mL)
98) 0.1 mol/L 0.05 mol/L
(NazB407) 0.1 mol/L Na,B,0;
Na,B,0; 2.01g 100 mL 0.05 mol/L
20 4 Na,B40; 2

OPA (OPA)

2- ()

2610 OPA 400 mg 2- 200 pL

800 pL

2009 9 30
39



0.1 FMOC Aldrich Chemical 9-
(FMOC) 0.14g
100 mL
0.02 mol/L (pH 2.5
1369 800 mL
pH 2.5 1L
5 pH2.5
( ) DISMIC-

25HP PTFE 045pm  DISMIC-13HP PTFE 0.45pm

sartorius Minisart (1.2 um)
()
PCB
() LC/MS
Varian Bond Elut C18
(1g/6mL) 5mL 5mL
HPLC ()
LC 10ATyp DGU 14A
CBM 10A CTO
10Ap SIL  10ADyp
RF  10Ax.
KUBOTA 5922
()
ED-3
Partisil-10 SAX (4.6 mm i.d.><250 mm,
())
0.02 mol/L
(U
1.0 mL/min
40
20 uL
(Ex.) 270 nm
(Em.) 300 nm
10
59 60 mL
10,000 rpm 5 100
mL
5¢g 100 mL
4 ,10,000><g
10 26 mm
1.2 um 25 mm 0.45 um
FMOC
2mL 0.1 mol/L Na,B,O; 2 mL
0.1 FMOC 4mL 20

40

57 2008
10 mL 1
3,000 rpm 10
13 mm 0.45 um
OPA
59 50 mL
4 ,10,000><g 10
10mL 0.1 mol/L Na,B,0O; 9.8 mL
OPA 200 pL 5
OPA OPA 10,000><g 10
5mL  Bond Elut
C18 0.1 mol/L Na,B,07 2.5 mL
0.05 mol/L Na,B,0O-, 10 mL
FMOC
4mL 01 FMOC 4 mL
20 10 mL 1
13 mm
0.45 um
2 Ex.254 nm, Em.315
nm 69 ~11) Ex.255 nm, Em.315

nm Ex.255 nm, Em.300 nm Ex.270 nm, Em.315 nm
0.1 pg/mL
FMOC
nm, Em.315 nm Ex.255 nm, Em.300 nm
Em.300 nm
Ex.255 nm, Em.315 nm Ex.255 nm, Em.300
Ex.270 nm, Em.300 nm
1.4

Ex.270 nm, Em.300 nm

Ex.255
Ex.270 nm,

nm

(SIN 10)  0.01 pglg

6).8),

10)

(7:3) (1) (1:4)



200

100

57

2008

200

Standard

glyphosate

100

Green tea drink

200

100

Frozen Chinese

dumpling

il 3 0 0
i} 10 20 . 3 a 10 20 1} 10 20 .
min min min
Fig. 1. HPLC choromatograms of standard solution, and test solution obtained from unspiked samples
Table 1. Recoveries of glyphosate spiked in 10 processed foods by preparation method
Recovery
Sample
Added 0.1 ng/g Added 1.0 ug/g

Soybean milk 104.1 108.7

Orange juice 99.3 110.6

Milk 94.5 103.4

Sake 111.7 97.4

Green tea drink 106.2 95.5

Japanese blended tea drink 112.4 100.4

Coffee drink 106.9 99.1

Retort-pouched curry 82.8 97.4

Frozen Chinese dumpling (gyoza) 100.7 90.7

Frozen Calbee fried rice 98.6 87.9
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Fig. 2. HPLC choromatograms of test solution obtained from unspiked samples by preparation method

samples at levels of 1.0 ug/g by preparation method (C,F).

Table 2. Recoveries of glyphosate spiked in red wine and sauce by preparation method

Sample Recovery
Added 0.1 ng/g Added 1 ng/g
Red wine 101.4 102.0
Sauce 94.1 95.5
FMOC Table 2
Bond Elut C18 ng/g
10 po/g OPA
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Table 3. Results of recovery test of glyphosate spiked in processed foods by preparation method

Bond Elut C18

0124001

or

Amout Recovery
Sample added RSD (%)
(1g/g) Mean(n=5)
Green tea drink 0.1 92.8 5.5
preparation method ) 1.0 100.0 11
Frozen Chinese dumpling 0.1 99.2 4.8
preparation method 1.0 100.3 3.1
Sauce 0.1 94.1 2.9
preparation method 1.0 955 15
Red wine 0.1 101.3 5.6
preparation method 1.0 102.0 2.3
RSD Relative standard deviation
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