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Rapid Analysis of Multi-components of Ginseng Radix et Rhizoma Rubra Based on Near Infrared
Spectroscopy

YING Xuhui, LI Jinghui, KONG Wanming, LI Dong, LIU Li*(Institute of Chiatai Qingchunbao Pharmacetutical Co.,
Ltd., Hangzhou 310023, China)

ABSTRACT: OBJECTIVE To establish a set of quantitative calibration models for rapid analysis of water, ginsenosides and
carbohydrates in Ginseng Radix et Rhizoma Rubra (RGR) with near infrared spectroscopy (NIR), which is useful for the rapid
evaluation of RGR qualityy. METHODS
ginsenosides and carbohydrates, were developed using 62 batches of RGR with optimized spectral wavelength and
pre-processing, as well as multivariate regression method; another 38 batches of samples were used for model validation and
evaluation. RESULTS The quantitative models of water, total content of ginsenosides Rg; and Re, content of ginsenosides Rb,
and total content of sucrose and maltose had good ability to predict, all relative deviations of predict results were <15%; the
precision and reproducibility of the NIR rapid analysis method was also good. CONCLUSION It is a promising method for
rapid analysis the key quality control indicators of RGR, the results are reliable, indicating it is an effective complement to
traditional analytical methods; according to the prediction data, it can also effectively guide the subsequent process of production,
avoiding the unnecessary waste caused by unqualified herbal medicines.

KEY WORDS: Ginseng Radix et Rhizoma Rubra; near infrared spectroscopy (NIR); rapid quality evaluation; analysis of doping
carbohydrates

The quantitative calibration models of multi-components, including water,
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Tab. 2 Statistical results of each index of Ginseng Radix et

=4 Rby. Rhizoma Rubra %
Fig. 1 HPLC-UV chromatograms of ginsenosides of £ R IE4E (n=62) BIT 4 (n=38)
Ginseng Radix et Rhizoma Rubra fRARAY P T1s P Tis
A-standard; B-Ginseng Radix et Rhizoma Rubra sample; 1-ginsenoside
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A 5.06~35.23 22.76+10.28 7.80~39.24 26.77+8.92
20 ! ER 0.60~22.26  6.61£3.79 4.01~13.19  6.83+2.75
200 BEWE+AZ SR 14.77~40.06  29.37£7.96 20.09~45.99 33.60+6.82
150 N ANZEH Rg,  0.11~0.46 0.22+0.10  0.11~0.39  0.19+0.08
100 AZEiFRe  0.18~1.20  0.30£0.19 0.19~0.98  0.25+0.13
0 , ABBH Rg+Re 0.30~1.59 0.52+0.26  0.29~1.36  0.44+0.18
AZEE Rb,  034~1.54  0.56£0.23 0.38~1.44  0.49+0.16
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Fig. 2 HPLC-ELSD chromatograms of carbohydrate
composition of Ginseng Radix et Rhizoma Rubra

A-standard; B—Ginseng Radix et Rhizoma Rubra sample; 1-sucrose;
2-maltose.
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Tab. 3 Influence of different pretreatment methods on

performance of water calibration model
PR, A

U TiabFE . . RMSECV R
cm 753
1 x 10 000~4 250 PLSR 0299  0.8382
2 T 10 000~4250 PCR 0291  0.8473
3 MSC 10 000~4 250 PLSR 0326 08118
4 MSC 10 000~4250 PCR 0289 0.8536
5 1-Dr(SG P 37k) 10000~4250 PLSR 0329 0.8084
6  1-Dr(SGFi§37k%) 10000~4250 PCR  0.330 0.8180
7 2-Dr(SGF#§ 37K 10000~4250 PLSR  0.650 0.2323
8  2-Dr(SG T 37k) 10000~4250 PCR  0.641 0.2347
9  MSC+1-Dr 10 000~4 250 PLSR 0318  0.8212
10 MSC+1-Dr 10 000~4 250 PCR 0337 0.7936
11 1-Dr(SGFiE5¢K) 10000~4250 PLSR  0.319 08114
12 1-Dr(SGF#E5¢k) 10000~4250 PCR  0.331  0.8097
13 MSC 7500~4250 PLSR  0.297 0.8433
14 MSC 7500~4250 PCR 0291 0.8495
15 MSC 10 000~7 500 PLSR  0.378  0.756 6
16 MSC 10 000~7 500 PCR  0.378  0.756 8
17 SNV 10 000~4 000 PLSR 0297  0.8454
18 SNV 10 000~4 000 PCR  0.304 0.8514
19 SNV 7500~4250 PLSR  0.296  0.8342
20 SNV 7500~4250 PCR  0.292  0.8483
21 SNV 10 000~4 250 PLSR  0.2838  0.8569
22 SNV 10 000~4250 PCR 0328  0.8289
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Fig. 3 Near infrared spectroscopy spectra of calibration set

A-raw near infrared spectroscopy spectra; B—R spectra pretreated with
SNV.
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Tab. 4 Parameters of correction model for each index
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ANZRH Rg SNV 10000~4250 PCR 0.023 4 09476
AZ B Re SNV  10000~4250 PCR 0.068 8 0.8702
ﬁfieﬁ SNV 10000~4250 PCR 0.071 8 0.9378
AZEH Rb, SNV 10000~4250 PLSR 0.072 11  0.9025
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Fig. 4 Correlation graph of predicted value and measured value of each index model

A-wate content; B—total content of sucrose and maltose; C—total content of ginsenoside Rg; and Re; D—content of ginsenoside Rb.
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Tab. 5 Overall evaluation of each index model(n=38) %

fok T S RMSEP G| Xj‘

FHME P35 {H 1 %

K4y 6.75 6.92 0.34 4.98

RENE + 2 2FhE 32.3 33.6 3.84 11.44

NZ 21 Rgi+Re 0.456 0.439 0.043 9.99
NS BH Rb, 0.468 0.492 0.066 13.4

3.4 ELLAMINTIT IR R

W LLAN WOV B R A R IR, KL%
S Z 5 b5 RSD %34 <5%, 3% B BT I 2L AMOOR 25
[ERUT; EREMEFDRASEH Rg M Re B &
H ) RSD 1 I&>5%41, HoAth #5475 (1) RSD ¥J7E<5%,
K TIERE GRS . IR g SN0 1IE 75 22K
EORHCERE M, WA RO, NORUEZ T ET S
IR ARG E LA L b 18 A5 B 78 A7 TR0 A2 Ak
VEBURRE , R [E] — AR SRR H AT —
€, EZEERER 3 N H, HLIE 6k, HEATEILM:
52, SRER, B Rb ) RSD X & 4h, H
fih & FE AR RSD $51<5%, Ut FIAERIRE BN TR E
TIEBEIIVERY, IF HAE S AR AR O AR oA X AR
5, AL R AR, WK 6.
6 LTI iE ¥ S H(n=6)
Tab. 6 Methodological parameters of NIR(n=6)

s RSD/%
% HEMH HPLME
Ko 0.44 1.59 2.30
HEWE + 22 2 2.10 1.90 2.95
A& Rgi+Re 131 5.22 3.50
NS BH Rby 0.85 3.52 7.12
4 g

212 72 25 il v 24 A0 FL A AR 57 it ) 2 i
Bl AT ORAE JEURE 0 57 B 4 BE WMl OR B5e 2877 i 1) %
EoUIET PRSI Ay Nk Al ESP S-S R Uk oAl
DA 5t 3 — 2 UKy o [ 245 Ak A% G R R} e
U030 5 S 47 W 24 S AT S HEAT H L, i
T INEEE BOVED. Py, R A RE G
HEA S IBGE 0 FE R REAT 0 M, W] RE AT AESAE A
AR IEA LRI, X DLORIE AL T A R
HONTE= N B N 7 e VA IEA R S TRAW ALV & i3
Jiik, ATUAR S KR8 IR AR K. NS
FERTRE S B AT PRI E T 545 ROV HER
IR AR PR, AT AR S B AR
KRR GE T IR A R e, AT B KR FE )

R E IR 2524 2017 4E 10 F 55 34 545 10 )

PR IRZL 2 J5URL O S5t B 0 5 T8 T B B 427, JiE
G RLEURL 5B AN B R T I RS 6 EE IR % . PRIAC
FEE XTI RS R i, RILERZG R AL, %07
IR T T 202 AR A 5 o 1) 4408 AR PR age o
B, BATT R R A S

A, AR TR R Z T LSRR E
WA BHE RO b, F AT 20 A R T 45 SR o
FORE ol B AT 45 R E FRE AR .
LB WER AR, DR LR PR OR 2ox A (i
TR IE BB ™ BB, A R E IR
ITRHLENLBE SR S & B = % RN B
SRR EEERRE R E. L,
WG PRI S FEAT PR A ] . AT T L
R A 21 AP AR TR AT DL PR A I HL R S R
bR, A TREAWZM A S 2 BB, VEE
A ORI RS 4L 2 T 3 W % o A ) R 43t
2%,

W Faa AR I R A, RIAE
L N AR R A — s R BR T, RIE & FEdh
H g B AT AT, TS B TR
RN, AW RO ARAEE L, i
SERIREAE AR fE, (BRI ZLAME R B A SE
P, JEIA LIS 2 AE i 2 5, DUOR 2
e AR e AN TN A 7).
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