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Determination of Glyphosate in Processed Foods by HPLC with Fluorescence Detection

Kiyoko NAKANISHI, Fumio MIYAMOTO, Hiroyuki HASHIMOTO, Yuhki MAKABE,
and Yasuyuki HASEGAWA

Summary

A quantitative 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 X g for 10 minutes at 4°C. 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 I 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 II .

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

determination of glyphosate in processed foods.
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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 I

Recovery (%)

Sample
Added 0.1 pg/g Added 1.0 pg/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 I (A,D)orII (B,E) and spiked

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

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

Recovery (%)

Sample

Added 0.1 pg/g

Added 1 pg/g

Red wine
Sauce

101.4
94.1
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95.5
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Table 3. Results of recovery test of glyphosate spiked in processed foods by preparation method I or II

Amout Recovery (%)
Sample added RSD (%)
(ug/g) Mean(n=5)
Green tea drink 0.1 92.8 5.5
(preparation method I ) 1.0 100.0 1.1
Frozen Chinese dumpling 0.1 99.2 4.8
(preparation method I ) 1.0 100.3 3.1
Sauce 0.1 94.1 2.9
(preparation method I ) 1.0 95.5 1.5
Red wine 0.1 101.3 5.6
(preparation method I ) 1.0 102.0 2.3

RSD : Relative standard deviation
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