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Discrimination of Geographical Origin for Astragalus Root
(Astragalus membranaceus) by Capillary Electrophoresis and
Near-Infrared Spectroscopy

Eun-Young Kim, Jung-Hyun Kim, Nam-Yun Lee', Soo-Jeong Kim' and Mee-Ra Rhyu*
Korea Food Research Istitute
'Experimental Research Institute of National Agricultural Products Quality Management Service

Capillary electrophoresis (CE) and near-infrared spectroscopy (NIRS) were performed to discriminate astragalus
roots (Astragalus membranaceus) according to geographical origin (domestic or foreign). Two-hundred-and-four
astragalus roots were extracted with 30% methanol in 0.1 M phosphate buffer (pH 2.5) and separated in a
uncoated fused-silica (50 um x 27 cm) capillary. Conditions for optimal analysis included: temperature —45°C,
voltage ~14 kV, and pressure injection time —8 sec. The optimal separation buffer was 0.1 M phosphate buffer
(pH 2.5) containing 40 mM hexane sulfonic acid with 20% 2-methoxy ethanol. Raw NIR spectra were obtained
using NIRS, and modified partial least square regression was used to develop the prediction model. The
correlation coefficient and standard error of prediction were 0.915 and 14.3%, respectively. Under the optimal .
conditions established for CE and NIRS, the geographical origins of the astragalus roots were correctly identified
in 80 and 97%, respectively. Astragalus roots that were not discriminated by NIRS were correctly discriminated
by CE. Hence, CE and NIRS are potential methods for discriminating the geographical origins of astragalus

roots that complement one another.
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Table 1. Astragalus root samples

Origin . .
Cultivated yaar Domestic sample Foreign sample
2000 Hk001~Hk035 Hs001~Hs059
2001 Hk036~HKk093 Hs060~Hs111
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Fig. 1. Capillary electrophresis patterns of 30% methanol in 0.1 M phosphate buffer (pH 2.5) extracts of astragalus root with 0.1 M
phosphate buffer, pH 2.5, plus an organic modifier; 20% acetonitrile (A), 20% ethanol (B), 20% ethylene glycol (C), 20% methanol

(D), 20% 2-methoxy ethanol (E) and 20% 2-propanol (F).
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Fig. 2. Capillary electrophoresis patterns of 30% methanol in 0.1 M phosphate buffer (pH 2.5) extracts of astragalus root using the
following three buffer systems: 0.1 M phosphate buffer, pH 2.5 plus 26 mM hexane sulfonic acid +20% 2-methoxy ethanol (A), +30%

2-methoxy ethanol(B), and +40% 2-methoxy ethanol (C).
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Fig. 3. Capillary electrophoresis patterns of 30% methanol in 0.1 M phosphate buffer (pH 2.5) extracts of astragalus root using the
following separation buffers: 0.1 M phosphate buffer, pH 2.5, plus 20% 2-methoxy ethanol plus 26 mM CHAPS (A), 26 mM lauryl
sulfobetain (B), 26 mM octyl sulfobetain (C), 26 mM Brij35 (D), 26 mM hexane sulfonic acid (E) and 26 mM iminodiacetic acid (F).
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Fig. 4. Capillary electrophoresis patterns of 30% methanol in 0.1 M phosphate buffer (pH 2.5) extracts of astragalus root using the
following three buffer systems: 0.1 M phosphate buffer, pH 2.5, plus 20% 2-methoxy ethanol +15 mM hexane sulfonic acid (A), +26

mM hexane sulfonic acid(B), +40 mM hexane sulfonic acid (C).
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Fig. 5. The raw (A) and average second derivative (B) NIR spectra of domestic and foreign astragalus root. (—) Domestic; (- - - -)

Foreign.

Table 2. Results of each calibration equation

Type of Equation R? SEC (%)? SEP (%)®
1st derivative 0.921 11.701 13.702
2nd derivative 0.915 11.722 14.309

UCorrelation Coefficient.
BStandard Error of Calibration.
9Standard Error of Prediction.
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Table 3. Results of discrimination of geographical origin for Astragalus root by capillary electrophoresis and near-infrared

spectroscopy
Year Method Origin Incorrectly discriminated sample Accuracy (%)
CE Domestic Hk-001, 013, 030, 031 86
2000 Foreign Hs-022, 025, 031, 040, 041, 042, 043, 044, 047, 048, 052, 054 80
Domestic Hk-019, 029 94
NIRS Foreign None 100
CE Domestic Hk-050, 056, 057, 060, 064, 065, 066, 067, 068, 070, 072, 074, 076 78
5001 Foreign Hs-060, 061, 066, 069, 070, 087, 102, 103, 106, 107, 111 79
NIRS Domestic Hk-043, 045, 049, 053, 054 91
Foreign None 100
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Fig. 6. Scores plot of domestic and foreign astragalus root
samples with PLS regression using NIR spectrum.
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Fig. 7. Capillary electrophoresis patterns of 30% methanol in 0.1 M phosphate buffer (pH 2.5) extracts of astragalus root with
domestic (A) and foreign (B) origin. Separation buffer were 0.1 M phosphate buffer, pH 2.5, containing 40 mM hexane sulfonic acid,

plus 20% 2-methoxy ethanol.
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