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[ Abstract] Objective: To study on the correlation between the apparent color, near-infrared
spectroscopy and dynamic changes of index constituent content of samples during the processing of steamed
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Notoginseng Radix et Rhizoma, and to provide reference for the processing process optimization and quality
control of this decoction piece. Method: Samples were dried and crushed by setting three steaming temperature
gradients of 100-105, 114-118, 130-136 °C , and sampled at steaming times of 1, 2, 4, 8, 12, 24 h,
respectively. The effects of different steaming temperatures and times on the color and absorption of steamed
Notoginseng Radix et Rhizoma at different infrared wavelengths were observed, and principal component
analysis and cluster analysis were performed on the obtained data by R 4.1.0 and SPSS 21.0 software to observe
the changes in color and infrared absorption characteristics of samples. High performance liquid chromatography
(HPLC) was employed to determine the content changes of notoginsenoside R,, ginsenoside Rg,, ginsenoside
Rb,, ginsenoside Re, 20 (S) -ginsenoside Rg, and 20 (R) -ginsenoside Rg, before and after steaming of
Notoginseng Radix et Rhizoma, mobile phase was acetonitrile (A)-water (B) for gradient elution (0-30 min,
19%A; 30-60 min, 19%-44%A; 60-78 min, 44%-74%A; 78-80 min, 74%-100%A; 80-86 min, 100%A; 86-
87 min, 100%-19%A; 87-95 min, 19%A) with the detection wavelength of 203 nm. Result: During the
steaming process of Notoginseng Radix et Rhizoma, with the increase of steaming temperature and time, the b”
(yellow-blue value), L™ (brightness), AE" (comprehensive color difference value) of sample powder showed a
decreasing trend, while the a” (red-green value) showed an increasing trend, and the color gradually deepened
from gray to brown and dark black. There was no significant difference in the infrared absorption between raw
and steamed Notoginseng Radix et Rhizoma sample powder in the low and medium wavelength bands, but
significant difference in the infrared absorption of high band, especially in the band of 9 600-10 000 cm™. HPLC
showed that the contents of the original components (notoginsenoside R,, ginsenoside Rg,, Re and Rb,)
decreased and 20 (S) -ginsenoside Rg, and 20 (R) -ginsenoside Rg, were newly produced after steaming of
Notoginseng Radix et Rhizoma. The content proportion of these six index components reached the best when the
steaming temperature at 130-136 °C and the steaming time of 1 h. Conclusion: The color and infrared
absorption of samples are affected by the dynamic changes of chemical composition during the steaming process,
and the composition change is the result of the joint influence of steaming temperature and time. In this paper,
through multi-dimensional analysis of the apparent color indexes, the change pattern of near-infrared absorption
characteristics and the index components of the samples, the different process parameters of steamed
Notoginseng Radix et Rhizoma were evaluated holistically, and the quality transfer pattern of its processing
process was initially revealed, which can provide scientific basis for processing optimization and quality
evaluation of steamed Notoginseng Radix et Rhizoma.

[Keywords] steamed Notoginseng Radix et Rhizoma; steaming; chemical composition; high
performance liquid chromatography (HPLC) ; chromatic value; near-infrared spectroscopy; saponins
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Fig. 1 Appearance of steamed Notoginseng Radix et Rhizoma during processing
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Table 1 Determination of index components in steamed Notoginseng Radix et Rhizoma during processing mg

415 ZEHn KM =LBTR,  AZEIWRg, AZEHRe AZEBIRb,  20(S)-AZE1Rg, 20(R)-AZR1fRg,

A 0 2.71 11.57 21.16 11.04 - -
1 2.45 10.49 18.05 11.66 - -
2 2.45 10.25 11.90 10.90 - -
4 2.42 10.03 19.14 11.16 - -

8 1.61 7.78 18.50 9.09 0.36 0.25

12 1.36 6.58 17.98 8.69 0.78 0.53

24 0.51 2.90 20.59 6.10 1.20 0.86
B 0 2.52 10.94 17.47 10.95 - -
1 2.58 10.69 19.35 10.81 - -
2 2.43 10.12 18.55 11.01 - -
4 1.71 8.44 22.28 11.39 - -

8 1.04 4.25 19.78 7.93 0.51 0.28

12 0.32 1.86 27.93 5.52 1.31 1.04

24 0.17 - 3.69 5.51 5.09 3.39
c 0 2.51 10.87 26.06 10.49 - -

1 1.04 4.66 24.97 7.78 0.63 0.39

2 1.11 4.41 30.24 8.60 1.94 1.36

4 - 0.13 19.02 8.09 3.32 2.44

8 - - 4.98 5.80 2.69 1.17

12 - - 4.99 3.89 2,51 0.97

24 - - 9.37 412 4.47 0.28

ritn F A €870 Ay I PR S A3 A 3R O08 B £ 0 DL B
WX 435 A B €8 52 {16 47 PCA R 2543 M vl 0,
R ZE RS AT A W A R B WX 43 Sk
AR — 80, XM H AT S =& W@ BT R A
b, Forh B 52 S 2 Dl B = R R AR Y
FEAE 2500, HAE IR 20 A s TR 4 T DL AT M X 4y,
([ Rl R < R S vl S 2 N o) T R N i TR
2 7% ] ek RS R [ 5 i 1) 2 A AR AR R
SRR S g £ TN N o= 1| o 28 A
o e Bl o (o NG A= U AW N R T WL T
22 5, 1 B 2 2% T TR RE R RS ) A% B8, B X g
BB R i K Ry B S i EL 3 A e WA B
9 600~10 000 em™, {H 24 =t fif & jl o0 & 2% , Btk 4T
T LT AT A VA T AR PR 06 258 Bl TS AL R K 2
TF 2 O ik, R R AR WU (B R AT R 2R K
2 WA SCiE ) SPSS 21.0 AT R G BT,
AT RE 2T A WA 1 2 S bR S o o b oK R [ R
i DX A3 FF S, I B HE RO TR TR] A A BB B
O A5 SRR B, B B i BN ()
B, EE R K AT N B KA K il R A

JZ N4 HCR R A B R RALA S B 4F Ry,
Re,Rb, & & &, B4l T 20(S)- A2 2 1 Rg, fl
20(R)-ANZ B4 Ry, 5 3CHIRE A — 27 M=+
o Tk 7% 1] 3 R v 6 A A i o A L AR AR
FORE S G b 7RI 1 h,0~4h
A R A B AR AR 0 58 B AR = #
AL - E RN EEN ., A, AL
il 25k 7 o OB = 2R B4 20(R)- AN S B AT R, 7E i i 7%
Han/gaE2W 5 20(S)- A3 24 Ry, 21k
AR SRR T B B O A R AR R Bl
B0 AR A B 4 L R R i S U RG AE | HL fAR g
ARt AT L — .

T S PR Az 7 2k A b, v 28 0 00 5 5T AT T B
AR P TE T PR B S AT R AR R AR
SCAE LA BRI 2T FT HPLC 2 4 FE 1T
S = o o AR A A g 1 Bl A AR AR RN BT AR
ARG T H A B & i O S 2 R0UKE 1A
KA 5 3 — 25 B S IR B IE o

[(RZEHR] RKLRAFEEMTH G TR,
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