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Abstract - Near infrared reflectance spectroscopy (NIRS) is a rapid and accurate analytical method for determining the
composition of agricultural products and feeds. This study was conducted to measure baicalin, baicalein, and wogonin
contents in Scutellaria baicalensis by using NIRS system. Total 63 samples previously were analyzed by HPLC, which
showed baicalin, baicalein, and wogonin contents ranging 4.56 to 13.59%, 0.28 to 5.54%, and 0.50 to 1.63% with an average
0f9.66%, 2.09% and 0.52%, respectively. Each sample was scanned by NIRS and calculated for calibration and validation
equation. A calibration equation calculated by modified partial least squares(MPLS) regression technique was developed in
which the coefficient of determination for baicalin, baicalein, and wogonin content was 0.958, 0.944, and 0.709,
respectively. Each calibration equation was applied to validation set that was performed with the remaining samples not
included in the calibration set, which showed high positive correlation both in baicalin and baicalein content file. In case of
wogonin, the prediction model was needed more accuracy because of low R” value in validation set. These results
demonstrate that the developed NIRS equation can be practically used as a rapid screening method for quantification of

baicalin and baicalein contents in Scutellaria baicalensis.
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Fig. 1. Chromatogram of baicalin, baicalein, and wogonin standard by HPLC.
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Fig. 3. High and low spectra treated first derivative math by NIRS in S. baicalensis powders.

Table 1. Calibration parameters according to three different regression analyses and two mathematical treatments for baicalin content

in S. baicalensis

Regression Math Baicalin
analysis treatment” RY Mean (mg/g) SEC*
1, 10, 10, 1 0.855 99.5 11.1
PLS
2, 10, 10, 1 0.899 100.1 9.3
1, 10, 10, 1 0.679 99.6 16.2
PCR
2, 10, 10, 1 0.743 99.6 14.6
1, 10, 10, 1 0.958 97.9 8.0
MPLS
2, 10, 10, 1 0.929 98.9 7.6

“Math treatment a, b, c, d :
R? = squared coefficient of multiple determination in calibration.
*SEC = standard error of calibration.
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Table 2. Calibration parameters according to 3 math treatments for baicalin, baicalein and wogonin contents analysis by MPLS method

Math treatment”

Calibration set

1, 4, 4,1 1,66, 1 1, 10, 10, 1

R” 0.921 0.926 0.958

Baicalin Mean (mg/g) 96.6 97.1 97.9
SEC* 112 10.6 8.0

R’ 0.825 0.901 0.944

Baicalein Mean (mg/g) 21.1 21.1 20.9
SEC 4.8 35 2.1

R’ 0.541 0.662 0.709

Wogonin Mean (%) 0.54 0.50 0.51
SEC 0.21 0.09 0.09

“Math treatment a, b, ¢, d : a = derivative function, b = gap, ¢ = 1" smooth, d = 2" smooth.
YR® = squared coefficient of multiple determination in calibration.
*SEC = standard error of calibration.

Table 3. Calibration parameters according to 3 derivative treatments for baicalin, baicalein and wogonin contents analysis by MPLS
method

Math treatment”

Calibration set

1, 10, 10, 1 2, 10, 10, 1 3, 10, 10, 1
RY 0.958 0.929 0.921
Baicalin Mean (mg/g) 97.9 98.9 96.5
SEC* 8.0 7.6 11.3
R’ 0.944 0.901 0.825
Baicalein Mean (mg/g) 20.9 21.0 21.0
SEC 2.1 3.5 4.8
R’ 0.709 0.662 0.541
Wogonin Mean (%) 0.51 0.50 0.54
SEC 0.09 0.09 0.15

“Math treatment a, b, ¢, d : a = derivative function, b = gap, ¢ = 1™ smooth, d = 2" smooth.
YR® = squared coefficient of multiple determination in calibration.
*SEC = standard error of calibration.
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Table 4. Calibration and cross validation parameters by MPLS regression for baicalin, baicalein and wogonin contents

Baicalin Baicalein Wogonin
Math . . . . . .
& Calibration Validation Calibration Validation Calibration Validation
treatment 2z 2x 2 2 2 2
R SEC? r SEPY R SEC r SEP R SEC r SEP

1, 10, 10, I 0.958  8.00 0.853 801 0944

209 0895 252  0.709 0.09 048  0.09

“R* = squared coefficient of multiple determination in calibration.

YSEC = standard error of calibration.

Y= squared coefficient of multiple determination in validation.

“SEP : Standard error of prediction in validation.
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Fig. 4. Correlation plot for baicalin and baicalein contents, NIRS data vs. laboratory data of the calibration set inS. baicalensis (Unit: mg/g).
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