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Research on rapid discrimination of different processing degrees of Angelicae
Sinensis Radix with yellow rice wine based on intelligent sense and near-infrared
technology combined with chemometrics
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Abstract: Objective A rapid discrimination model for accurately distinguishing the different processing degrees of Danggui
(Angelicae Sinensis Radix, ASR) with yellow rice wine was established, which laid a foundation for the intelligent production of ASR.
Methods The colorimetric values were extracted by the colorimeter, the odor information was obtained by the ultra fast gas phase
electronic nose, the near infrared spectroscopy (NIRS) information was obtained by the near infrared spectrometer, and the data were
processed and analyzed by chemometrics, so as to establish a fast discrimination model for different processing degrees of ASR.
Results The discrimination model based on colorimetric values combined with principal component analysis (PCA), odor
information combined with discriminant factor analysis (DFA) and orthogonal partial least squares-discriminant analysis (OPLS-DA),
and spectral information combined with OPLS-DA can all classify samples into four categories. A total of 22 odor components were
identified in this study, and ten odor components, including a-pinene, methyl decanoate, f-pinene, 2-methylfuran, -dodecalactone,
octyl butanoate, ethyl cyclohexanecarboxylate, isopropyl cinnamate, limonene, 2-isobutyl-3-methoxypyrazine were selected as volatile
substances that caused differences in the processing of ASR. Conclusion Based on intelligent sensory technology and NIRS

technology, this study successfully achieved the rapid and accurate distinction of the different processing degrees of ASR with yellow
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rice wine, providing a reference for the rapid identification and quality control of the processing degrees of ASR with yellow rice wine

and other traditional Chinese medicine decoction pieces.

Key words: Angelicae Sinensis Radix processed with yellow rice wine; processing degree; color values; ultra fast gas phase electronic

nose; near infrared spectroscopy; chemometrics; odor differential markers; rapid discrimination
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Fig. 1 Changes in traits of Angelicae Sinensis Radix during processing
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Table 2 Determination of color value during processing of
Angelicae Sinensis Radix slices with yellow rice wine (X £+ s,
n=06)

P L a’ b* E'w

i 61.36+1.79 6.03+0.44 27.2840.30 67.42+1.59
J5| 6 min - 59.5942.08 6.2040.46 25.3140.73 65.05+1.74
Jb#) 8 min 62.43+3.07 5.85+0.57 25.274+0.59 67.62+2.79
5 10 min 63.08+2.10 5.82+0.41 25.254+0.57 68.21+1.85
J0#) 12 min 64.14+2.27 5.53+0.49 24.93+0.67 69.04+2.12
15 14 min 66.45+1.76 5.5440.39 25.0840.46 71.2441.60
15| 16 min 63.2840.37 8.0640.40 29.9040.51 70.5140.41
15| 18 min 60.9540.41 9.9240.33 30.4640.28 68.8640.36
0 20 min 60.4241.06 11.2040.63 31.9440.70 69.26+0.81

|
|
I
|

10 22 min 48.8243.59 14.6040.67 33.2341.40 60.86+3.45
10 24 min 50.8743.75 14.0740.76 33.334+1.25 62.454+3.43
15| 26 min 47.9042.73 14.1140.33 31.734+1.06 59.184+2.70
Jbi| 28 min 37.1142.71 12.8640.73 28.3441.15 48.464+2.55
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Fig. 2 Color PCA score chart of different processing
degrees of Angelicae Sinensis Radix slices with yellow rice

wine samples

225 AN[EMEHIFREEE S IBR BUa 2256 R T
B AIRZAS Y B 1R H AN [R] 0 )2 2 9 24 3R
FRE L, (E TGV I A i 2 () (R B 2 e i AT &
b, BRI, TR S A S5 T R E AL AT
P ZE R o B 90% N BAG KT, B P IEE T 4 28
L F2 VI 2 H IR B 2 a e, 45 3R R 3.

Wik /K2 (Spearman) FRAGIG & —FhIESEUE

x3 TRAFHREERSARAERGRESETEE
Table 3 Reference ranges of color values of different
processing degrees of Angelicae Sinensis Radix slices with

yellow rice wine samples

SH SV
S P {E,*%(B.

L a b

A 58.413~64.301 5.297~6.759 26.790~27.767
JHIAR J2 58.004~68.270 4.964~6.609 24.206~26.132
JHE R 59.193~63.904  7.968~11.848 29.102~32.432
JH R 35.920~56.427 12.448~15.376 27.786~35.533
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Fig.3 Odor fingerprint of different processing degrees of Angelicae Sinensis Radix slices with yellow rice wine
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Table 4 Potential odor compounds and sensory information description of different processing degrees of Angelicae Sinensis

Radix slices with yellow rice wine

S 4Fx®  MXT-5RI MXT-1701 RI T REAFEE Y EESEE SRAE B
1  C3HeO 549 580 813 96.59 LW, FH
2 CsHeO 598 636 2- F JE IR IR 93.73  AEE. BAke. &
3 CsHiO 736 867 3-FEE-1- T 76.38  WKE. UL EUR. BRBE. FEHM. KR
4  CeHisO 780 912 3-CUlE 7555 K. K=
5  CeH1202 813 872 Tt 1 i 84.19  FHRE. HUR. iy, e
6 CsHsO2 834 976 e 81.84 AT, M. REHEE. FHEM. B
7 CioHis 953 948 o- PR 88.02  ARAN. #EHM
8 CioHis 997 979 B-IR ) 89.36  THE. B, K& MG
9 CioHis 1 040 1081 Fr I 91.50  AET. AKE. B HERE
10 CsHiN2 1090 1145 2-2.05-5,6- HIFEIEIE 9910 MREE. HEKAE
11 CoHi602 1137 1186 O HER 2.1 98.01  WhE&. KR, Fi4EH
12 CoHuN20 1177 1237 - T3PS E: 7376 AR BE. WM
13 CiH202 1278 1354 ORI 90.72 R R B EHIG
14 CnHxO: 1300 1382 IR < i 7489  FEHYIMI. EE. KE. Bk
15 CuH»0: 1338 1422 ZETR 97.47 R KR AR HENH
16 CiHuO2 1398 1 446 TRF 84.75  WHMI. AR, MR, FriE
17  Ci7Has 1 464 1521 B-F 77 89.57 UK. M. B
18  Ci3H20 1482 1638 B-4 %' i 7752 FHEEEI. EHED. REF =L KR
19 CuHipO: 1527 1 644 WL 57 A T 76.14  Fil
20 Cu4H202 1548 1669 Tk 91.74 AW, HEAM
21  Ci2H202 1722 1923 + g 87.79 M. @M. WM. B KR BT
22 CisH2O 1789 2005 sl 97.85 HE. . KR, H
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Fig. 4 DFA two-dimensional model (A) and three-
dimensional model (B) of different processing degrees of
Angelicae Sinensis Radix slices with yellow rice wine
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degrees of Angelicae Sinensis Radix slices with yellow rice

wine samples odor components
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