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Abstract Soybean (Glycine max L.) leaves have been
researched as functional food stuff actively, but there is no
validation method to control quality of soybean leaves (SL). In
this study, we annotated seven kaempferol derivatives to confirm
camelliaside A as index metabolite in SL using UHPLC-ESI-
TOF-MS. HPLC-UVD validation method of camelliaside A in
hot-water extract of SL was established according to validation
guideline of functional foods from the Ministry of Food and
Safety of Korea. The HPLC-UVD method was validated with
reliable parameters for examining specificity, accuracy, precision,
limit of detection and quantification and linearity. The established
method gave the suitable ranges to qunatitate camelliaside A from
the hot-water extract of soybean leaves.
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Fig. 1 (A) BPI chromatogram of hot-water extract of soybean leaves by UHPLC-ESI-Q-TOF/MS. (B) UHPLC chromatogram of hot-water extract of
soybean leaves at UV 350 nm. Peak 1, kaempferol-3-O-p-D-glucopyranosyl(1—2)-a-L-rhamnopyranosyl(1—6)-B-D-glucopyranoside; peak 2,
camelliaside A; peak 3, panasenoside; peak 4, mauritianin; peak 5, kaempferol-3-gentiobioside; peak 6, biorobin; peak 7, nicotiflorin. (C and D) MS
and MS/MS spectra of camelliaside A. (E and F) MS and MS/MS spectra of panasenoside. (G and H) MS and MS/MS spectra of mauritianin. (I and J)
MS and MS/MS spectra of biorobin
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Fig. 2 HPLC chromatograms at UV 350 nm. (A) 10 pg/mL of camelliaside A standard solution. (B) hot-water extract of soybean leaves at UV 350 nm
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Table 1 Accuracy (recovery test) results of camelliaside A in the hot-
water extract powder of soybean leaves

Spiked amounts of camelliaside A

Repetition #
4.0 pg/mL 8.0 pg/mL  12.0 pg/mL

1 95.75 96.56 99.38

2 97.34 96.20 97.43

3 95.44 96.05 95.99
Mean recovery rate (%) 96.18 96.27 97.60
Net recovery rate (%) 96.68

Range of recovery rate (%) 95.44-99.38
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Table 2 The intra-day precision (repeatability) results of camelliaside A (CA) in the hot-water extract powder of soybean leaves (n =5)

Amount of hot-water extract powder of soybean leaves

1.0g 20¢g 30¢g
Repetition # CA contents (pug/g) CA contents (pg/g) CA contents (ug/g)

1 575231 5724.75 5690.61

2 5738.70 5724.71 5683.80

3 575231 5707.74 5699.69

4 5765.93 5694.12 5699.65

5 5731.89 5700.93 5686.07

Mean 5748.23 5710.46 5691.97
SD 13.27 13.91 7.46
RSD (%) 0.23 0.24 0.13

Range of RSD (%) 0.13-0.24

Table 3 The inter-day precision (reproduciblility) results of hot-water extract powder of soybean leaves using camelliaside A (n =50)

Amount of hot-water extract powder of soybean leaves

15¢g 25¢g
Day Repetition # Camelliaside A contents (ug/g) Repetition # Camelliaside A contents (ng/g)

1 6022.09 1 5960.20

2 6067.47 2 5932.97

1 3 5949.49 3 5938.42
4 5944.95 4 5962.92

5 5990.33 5 5949.31

1 6062.93 1 6104.50

2 5972.17 2 6099.05

2 3 5954.02 3 6030.99
4 5985.79 4 6044.60

5 5885.96 5 6071.83

1 5777.05 1 5954.75

2 5895.03 2 5941.14

3 3 5790.66 3 5943.86
4 5772.51 4 5922.08

5 5849.65 5 5946.59

1 6031.17 1 5883.96

2 5963.10 2 5927.53

4 3 6099.23 3 5905.75
4 6003.94 4 5916.64

5 5963.10 5 5924.80

1 6044.78 1 5807.73

2 6026.63 2 5824.06

5 3 5967.64 3 5821.34
4 6044.78 4 5840.40

5 5972.17 5 5919.36

Mean 5961.46 Mean 5942.99

SD 87.78 SD 77.72
RSD (%) 1.47 RSD (%) 1.31

Net RSD (%) = 1.39
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Table 4 The limit of detection (LOD) and quantification (LOQ) for camelliaside A analysis

Repetition # Range (ug/mL) Regression equation r
1 0.1-100 y=0.1491x-0.0113 1
2 0.1-100 y=0.1457x-0.0022 1
3 0.1-100 y=0.1445x-0.0069 1
Mean of slopes (S) 0.1464 Standard deviation of intercept (c) 0.0074
LOD (3.3?6/S) 0.167 pg/mL
LOQ (10?6/S) 0.505 pg/mL
Table 5 The linearity and standard curves for camelliaside A analysis
Repetition # Range (ug/mL) Regression equation r
1 0.25-50 y=0.1493x-0.0158 0.9999
2 0.25-50 y=0.1457x-0.0028 0.9999
3 0.25-50 y=0.1458x-0.0029 0.9999
8 8 8
. ] .
6 6 6
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Table 6 The camelliaside A contents in the hot-water extract powder of soybean leaves

Camelliaside A contents (ng/g)

Repetition #

Sample 1 Sample 2 Sample 3

1 5777.63 5775.40 5692.79

2 5833.45 5835.74 5757.95

3 5850.25 5859.40 5729.08
Mean+SD 5820.44+31.04 5823.51+35.37 5726.61+26.66
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