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Study on rapid evaluation of Chinese herbal medicine quality
based on big data and pattern recognition technology
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Abstract ; Based on the background of big data,through the integration analysis of several testing indexes ,an integrated evalu-
ation method of quality evaluation and a grade identification system of the roots of Bupleurum chinense DC. (BCD) were de-
veloped. Collected the test data of 130 batches of the roots of BCD detected by the 2015 edition of " Chinese Pharmacopoeia"
in the random inspection samples of our center from 2015 to 2020. The near-infrared spectroscopy ( NIRS) technology were
collected the spectra corresponding to each batch of samples. The pattern recognition technology was used to establish a fast
traceability analysis model of samples,and developed to establish fitting model between the NIRS and the content with detec-
tion index of samples respectively. Carry out the system detection of multiple batches of the roots of BCD samples. The mathe-
matical modeling method was used to construct the calculation method of the quality comprehensive evaluation index factor
(F,) ,and established the comprehensive evaluation and grade division database of medicinal materials. The novel rapid qual-
itative analysis the roots of BCD identification model were established. The NIRS model of 6 indexes including water, total
ash, acid-insoluble ash,extract, the total amount of saikosaponins a and d, and the proportion of stem of BCD were estab-
lished , and then applied to detect of 20 of batches of the roots of BCD samples. Established a database for rapid quality evalu-

ation and grade division of the roots of BCD samples. This method is based on the background of big data and uses the original
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data generated by the current " Chinese Pharmacopoeia" supervision system to realize the rapid comprehensive evaluation and

grading of the quality of the roots of BCD samples,and provides a new solution for the scientific supervision and research of

Chinese herbal medicine.

Key words: big data;quality comprehensive evaluation index factor; Bupleurum chinense DC. ; NIRS; system modeling; grade

division
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Table 1  Contents distribution of the 6 detection index of the roots of BCD samples in the calibration set and validation set

|44 Calibration set(n =90) BIF4E Validation set(n =20)
iRl
Detection index J 4B FHE Tt A SR

Content( % ) Mean( % ) Content( % ) Mean (% )
K4y Water 4.0~13.3 7.7+1.86 5.9~10.9 7.9+1.38
JK /3 Total ash 3.8~11.3 6.0x1.56 3.9~8.9 5.4+1.02
R AR K Sy Acid-insoluble ash 0.9~5.1 1.8 £0.81 0.9~3.9 1.7 +£0.66
= HY Extract 10.8 ~21.5 14.8 £2.96 11.5~20.9 15.7£2.79
L5 BT a + d Saikosaponins a and d 0.33~1.93 0.92 +£0.34 0.56 ~1.92 1.01 £0.26
ZEFF 5 H Proportion of stem 0.5~10.7 4.7+2.2 0.5~9.6 4.6+2.1

TE EIER B £ AR 223K

Note ; Mean is expressed as x *s.
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Fig. 1 NIRS spectra of 60 batches of the roots of BCD samples in calibration set
VL A-RIR G s B-IN B H BUm RS + AR IE 5464 . Note: A-Raw spectrum; B-ECO + SNV.
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Table 2 Identification accuracy obtained by SIMCA and different pretreatment methods

PHHR Tdentification accuracy( % )

HUALH 725 ‘ s —
Pretreatment method PR bOE[%<) LT PPNE<) WS HIRIX Rk
Shanxi Hebei Liaoning Sichuan Inner Mongolia Overall

ECO + SNV +SP 70 80 90 100 90 86

ECO + SNV +FD 60 70 70 100 80 76
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%23 2 ( Continued Tab. 2)
PHAFR Identification accuracy( % )
UL 57 % , o —
Pretreatment method S MO By LT4 Iy W5 AR £
Shanxi Hebei Liaoning Sichuan Inner Mongolia Overall
ECO + SNV 60 50 70 90 80 70
ECO 40 60 70 90 80 68
SNV 50 70 80 100 70 74
MSC 40 50 70 80 90 66
SD 40 80 70 80 60 66
FD 50 70 80 90 80 74
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Fig. 2 PCA model variance spectrum (A) and score diagram (B) of the roots of BCD samples
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Table 3 Principal components and contribution rate

FERIIEL FRIEAH TTHRR E At
Principal component Eigenvalue Contribution rate( % ) Cumulative contribution rate( % )
1 28.7 95.070 95.070
2 15.6 2.195 97.265
3 2.05 1.047 98.312
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Fig. 3 PLS-DA model score diagram (A) and model test diagram (B) of the roots of BCD samples
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Table 4  Prediction results of the roots of BCD samples

ISUFEE Validation set

T4 Predicted set

Ti H

; N N a WS B NN N . £
Project e ke arE e DETIE poee e o mng 0
. X . . .. Inner 8 X K . - V6 X Inner
Shanxi Hebei Liaoning Sichuan . Shanxi Hebei Liaoning Sichuan .
Mongolia Mongolia
5% Sample size 6 3 5 4 2 5 5 4 4 2
T A
U 2K 6 3 5 4 2 4 4 4 4 2

Predicted size

2.4 JLIEHRAM SIEREE N IEERE T R H
2,41 HAES

G5 A B S 254 6 T8 AR 1Y NIRS &
SRR, HOK 4 KAy (RN PR 4 R
el AT a 5 d B KZEFF A LAY R, N

0.982.0.9340.942.0.915,0.938 % 0.955, ¥ K F
0.85;RMSECV 43514 0. 151 0. 215 0. 156 0. 123 |
0.210 K 0.175, 32 4% 5 B A fiz/ME, DA AR
WPERE R AP (LR S) .
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Table 5 Effects of different spectra pretreatments and spectral section on the models

; - T AL #T7 1: T X R N .,
\\“ﬂ = N

T/JUTIJ?E. T/T Pretreatment Select band EHTE R, RMSECV RPD

Detection index o Factor number

method (em )
K4 Water FD + SNV 7501.9 ~5450.6;4 601.0 ~4 414.0 7 0.982 0.151 5.120
FD + SNV 5152.7~4415.0 5 0.816 0.211 3.860
SNV 7 501.9 ~4 420.0 6 0.756 0.251 2.670
JK43 Total ash SD + SNV 7 501.7 ~5350.63;4 701.0 ~4 404.0 10 0.934 0.215 5.630
SD + SNV 5453.8 ~4597.6 7 0.865 0.235 4.910
SD 6 230.8 ~4 120.0 5 0.815 0.242 2.910
MI{%H}}?% SD + MSC 8100.1~5751.0;4 623.0 ~4 210.0 7 0.942 0.156 5.310
Acid-insoluble ash

SD + MSC 5453.8 ~4597.6 6 0.915 0.220 4.420
SD 6 230.8 ~4 120.0 6 0.822 0.352 3.110
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2:5% 5( Continued Tab. 5)

g T # T T DXk N

oRETY 7R

*‘LUTIJ ET/T Pretreatment Select band EPH T R%, RMSECV RPD
Detection index o Factor number b
method (em )
=Y SNV 7929.0~5325.0;4512.1~4221.0 8 0.915 0.123 4.740
Extract
SNV 5325.0~4213.0 8 0.856 0.176 4.012
FD 7956.0 ~4 327.0 7 0.830 0.182 3.202
i
.*ﬂ%,ﬁ: a+d FD + MSC 8123.0~5522.2;4912.0 ~4 324.5 7 0.938 0.210 4.370
Saikosaponins a and d

SNV 5925.0~4280.0 8 0.852 0.226 2.120
FD 7986.0~4314.0 6 0.831 0.280 2.203

R L
. FD + SNV 7511.2~5444.2;4 810.3 ~4 656. 1 6 0.955 0.175 4.450

Proportion of stem
SNV 5656.0~4251.0 7 0.877 0.179 3.813
FD 7 875.0~4221.0 7 0.811 0.189 3.116
2.4.2 BAIEL &R EHAISZMAA (9 R, 43 3 4 0. 958 0. 928 0. 951,

B IEAERE A A NIRS Hir A2 [RBIR g, Bl 0.947.,0.901 & 0.956 , W T # 7 A A58 HA AR 4
DA 25 TOURGIN 6 B 1) 5 0, 4521 6 TTARARBO BT A9 BINAE S (LA 4) .
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Fig. 4 NIRS quantitative model of six detection indexes for the roots of BCD samples

AR AT ST OB, X B4R 20 HEALSeE  SERRESLA 4 4tk EEAP TR BURS RATE
FEMPEDT 6 TG N F5 AR R 04T, I e S PR PESY PEAO R S AT o L (R R RILE ZE AT
Wil . SRMMARER, AFECPESGHE) M ARG 10% )N (WES) .



Vol. 35 TRALZEA BT RBE AR H AT P 2 B 5 A PR T ST 637
Koy B Sy RRANEE R

15 Water 15 Total ash 6 Acid-msoluble ash
: - s s 2
o “ ° - o
5 104 § 104 g 4
5 g e LT 1007 L bt = B i S T AT "
O . oo O “000. 6} e 34
= s ..:::::.. = 5 oo ° . = *eas®
. 8 ¥ I ET Do ssepmettiogasee
18 i= S LLTTT P44 SEPTTY L]
= = =

Bt S50 Frafind i i EH L
254 Extract - Satkosaponmns aand d 15 Proportion of stem
= 204 33002 = 204 . . .
E " o2%esse ! § 10femecmsrmes B~ -
g s 5 g
S oo..2000020M00es0es .| © S e
= 10 = ® s ° s 0

_ B
l: 54 = z ....OOI::'I......
ol = ®e
i = = =
'

B AsedAkEm 6 TG MIsAREY I A SME &

Fig. 5 NIRS predicted values of six detection indexes of the roots of BCD samples
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