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Development of an HPLC method using relative molar sensitivity for the
measurement of food components
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To address the challenges associated with assessing and ?uaranteeing the
quality and safety of food products, we have devised a method for analyzing isoflavones in food
using relative molar sensitivity (RMS) computed using 1H-gNMR, which is highly accurate from a
metrological standpoint. First, the RMS values were determined for each analyte to ensure
metrological correctness. In addition, there was no significant difference between the RMS and
conventional methods in the quantitative analysis of processed foods containing the analyte.
Moreover, the analysis was precise and accurate. Considering these findings, the RMS method is
deemed a practical technique for determining the analyte with precision in processed foods.
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Compound RMS Compound RMS
Daidzein 2.57 6"-O -Acetylglycitin 2.94
Daidzin 2.82 6"-O -Malonylglycitin 2.77
6"-O -Acetyldaidzin 2.98 Genistein 3.42
6"-O -Malonyldaidzin 2.84 Genistin 3.81
Glycitein 2.90 6"-O -Acetylgenistin 3.82
Glycitin 2.90 6"-O-Malonylgenistin  3.55
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RMS method Conventional method

Sample Compound Content RSD Content RSD
(mg/kg) (%) (mg/kg) (%)

Daidzin 53.4 0.1 54.1 0.1

Genistin 924 0.2 92.5 0.2

6"-0O -Malonyldaidzin 42.3 0.3 42.3 0.3

6"-0O -Acetyldaidzin 8.0 0.5 8.0 0.5

Soy milk -

6"-O -Malonylgenistin 915 0.2 914 0.2

Daidzein 3.6 0.7 3.6 0.7

6"-0O -Acetylgenistin 7.5 21 7.5 21

Genistein 915 0.2 91.4 0.2

Daidzin 114.4 2.4 114.3 2.4

Genistin 107.6 2.7 107.7 2.7

6"-O -Malonyldaidzin 88.7 3.0 88.8 3.0

Tofu 6"-0-Malonylgenistin ~ 103.9 3.3 103.8 3.3
Daidzein 214 3.6 215 3.6

Genistein 17.3 4.3 17.3 4.3

Daidzin 114.4 24 114.3 24

Genistin 107.6 27 107.7 2.7

Soybean 6"-O -Acetyldaidzin 88.7 3.0 88.8 3.0
flour Daidzein 103.9 3.3 103.8 3.3
6"-O -Acetylgenistin 21.4 3.6 21.5 3.6

Genistein 17.3 4.3 17.3 4.3

Daidzin 14.3 7.5 14.3 7.5

6"-0 -Malonyldaidzin 39.3 7.6 39.3 7.6

' 6"-O -Malonylglycitin 10.7 4.9 10.7 4.9
Miso 6"-O -Malonylgenistin 19.1 6.0 19.1 6.0
Daidzein 31.5 71 31.5 71

Genistein 32.9 6.5 32.9 6.5

Daidzin 222.4 25 221.3 25

Fermented Glycitin 29.7 24 29.7 2.4
soybeans  Genistin 217.0 2.8 217.1 2.8
Genistein 10.5 0.9 10.5 0.9

RMS method Conventional method

Sample Compound Content RSD Content RSD
(g/kg) (%) (g/kg) (%)

Daidzin 13.8 1.1 13.7 1.1

Glycitin 5.0 0.7 5.0 0.7

Supplement  Genistin 2.8 1.3 2.9 1.3
Commen Daidzein 53.0 1.0 53.3 1.0
Glycitein 211 0.02 211 0.02

Genistein 10.8 0.4 10.8 0.4

Supplement  Daidzein 32.6 1.1 32.8 1.1
sy Genistein 38.9 0.1 38.9 0.1
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