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Abstract: Objective To study the correlation between the apparent color of the samples and the important variable components of
HPLC fingerprint of rice-processed Codonopsis Radix (rpCR) in processing and its quality transfer law, and lay the foundation for
revealing the processing principle of rpCR. Methods This experiment was based on the experience of the process of rpCR and the
apparent color change of traditional processed slices, the visual analyzer was used to analyze the change of apparent color of rpCR from
different process time. HPLC fingerprint was used to evaluate the dynamic changes of chemical constituents of rpCR in processing.
Then, the multivariate statistical method was used to analyze the correlation between the apparent color and the important variable
components of the HPLC fingerprint. Results In the processing of rpCR, the total color value (E*a) of sample powder showed a

downward trend, the apparent color of the samples changed from light yellowish brown to dark yellow; The proportions of the 10
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chemical components varied greatly, corresponding to peaks of 7,9, 10, 2, 3, 1, 20, 15, 6, and 4 in HPLC fingerprint, among them peak

4 was confirmed to be 5-hydroxymethyl-2-furaldehyde; Components 1, 3 and 4 were highly significantly and negatively relevant with

the change of total color value E"a, and peak 2 was highly significantly and positively correlated with the change of total color value

E" b, while peak 6 and peak 15 were positively relevant with the change of total color value E*a. Conclusion Compounds 1,2, 3, 4, 6,

and 15 were the components with obvious changes in process of rpCR, which were significantly correlated with the change of color and

could be used as chemical markers for the monitoring processing and quality control of rpCR.

Key words: Codonopsis Radix; processing; correlation between external apparence color and internal component; apparent color;

fingerprint; quality transfer; quality control
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Table 1 Sampling information of rice-processed Codonopsis Radix in processing

By BB MEHIRE/min | BERGES BURES JEHINE/min | BERSES BURERD R E]/min
SO 1 0 S5 6 5.0 S10 11 7.5
St 2 1.0 S6 7 5.5 Si1 12 tH
S2 3 2.0 S7 8 6.0 S12 13 e
S3 4 3.0 S8 9 6.5
S4 5 4.0 S9 10 7.0
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Table 2 Changes of apparent color in samples of rpCR in processing
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Fig. 1 Changes of apparent color in samples of rpCR in

processing
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Table 3 Changes of chromatic values in samples (powders) of rpCR in processing
Bef LY & b° Ew ALY Ad" A AEW | FES LY 4 b E'w ALY AdT AP AE'w
SO 7537 6.69 25.85 79.96 0.00 0.00 0.00 0.00 | S7 7438 7.24 31.15 80.96 —-0.99 0.55 531 543
S1 7431 6.82 27.67 79.59 -1.06 0.13 1.82 2.11 | S8 71.48 8.38 29.74 77.88 —3.88 1.69 3.89 5.75
S2  73.81 6.45 26.64 78.73 -1.56 —024 0.79 1.76 | S9 69.90 7.41 30.73 76.71 —-5.47 0.72 4.88 7.36
S3  74.65 6.10 2542 79.10 -0.71 —-0.59 -0.43 1.02 | S10 69.70 7.61 31.61 7691 -5.67 0.92 577 8.14
S4 7550 6.85 26.55 80.32 0.13 0.16 0.70 0.73 | S11 6850 7.49 3255 76.20 —-6.87 0.80 6.70 9.63
S5 7524 6.04 27.82 8045 —0.13 —-0.65 198 2.08 | S12 6697 9.06 3228 7490 -839 2.37 644 10.84
S6 7554 6.65 28.82 81.12 0.17 -0.04 298 2.98
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Fig. 5 HPLC fingerprint of rpCR in processing
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Table 4 Relative peak areas of common peak in samples of rpCR in processing
&5 r/min FTVET
SO S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12

1 5.068 0.844 0.787 0.790 0900 0.834 0.903 0.896 0920 1.051 1.150 1313 1313 1365
2 6.506 1.485 1.204 1331 1.031 1.140 1.183 1.151 0946 0.844 0.751 0.645 0.645 0.600
3 8289 0.543 0.537 0.572 0.742 0.884 0.831 0.907 0931 1.101 1.272 1.518 1.518 1.762
4 10.691 0.000 0.000 0.000 0.000 0.000 0.000 0.522 0.891 1.132 1.635 3.012 3.012 3.672
5 21.905 1.440 1365 1472 1.558 1344 1579 1.184 0.876 0.567 0.445 0386 0.386 0.367
6 26810 1.001 0951 0.892 1.044 1.150 1.189 1.115 1.092 0930 0.881 0.861 0.861 1.033
7 36576 0424 0453 0506 1497 1.171 1362 1.603 1.079 1203 0.971 0.878 0.878 0.880
8 38203 1.054 0979 0923 0981 0939 1.033 1.069 0.979 1.031 1.050 0.879 0.879 1.083
9 41347 0867 0.867 0.820 1.199 1.087 1.089 1.124 0976 1.127 0.901 0.939 0.939 1.044
10 44.133 0876 0.881 0.918 1.178 1.025 1.137 1.104 0982 1.152 0.954 0.869 0.869 0.934
11 44945 1.088 1.057 1.029 1.077 1.029 1.075 1232 0.887 1.030 1.033 0.769 0.769 0.793
12 45624 1.059 0974 1.034 1.047 0980 1.038 1.263 0907 1.094 1.001 0.814 0.814 0.833
13 47782 0990 1.034 1.174 1.038 0.877 0.993 1372 0.887 1.177 0.991 0.773 0.773 0.717
14 52827 1.015 0995 1.035 0957 1.029 1.170 1.081 0971 1.085 0.894 0.880 0.880 0.912
15 55410 0.854 0.836 0.723 1.172 1303 1.447 1446 1.080 0.693 0.897 0.713 0.713 0.929
16  59.221 1.062 0960 1.049 1.049 0.847 1.060 0.959 0938 1.134 0.984 0.946 0946 1.012
17 62.115 0920 0.856 1.121 0.948 1.064 1.117 1.248 1.041 1.084 0.924 0.885 0.885 0.824
18  67.090 1.190 0976 0.823 1.442 0.896 0433 1.231 1.182 1.044 0.953 0.902 0902 0.969
19  70.058 0959 1.094 1.064 1.042 1.038 1.031 1.052 1.048 1.091 0981 0.898 0.898 0.813
20 71335 1202 1.111  1.112 1.153 0935 1.024 0949 099 1.092 0.955 0.823 0.823 0.866
21 84941 0.849 0.871 0913 0.807 1.024 1.179 0.878 1.148 1.510 0.825 1.002 1.002 0.982
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15, 6. 4.
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Fig. 6 Change of relative peak areas in samples of rpCR in processing
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Fig. 7 VIP plot of components in samples of rpCR in

processing
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A SPSS 20.0 #f43E47 Pearson 4T (& 5),
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2Ry g 1. 3. 4, 2R EVEIEM ISR
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R SIS, Bl Ep 2 FREEE, 11,
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3 g
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SAESGARNIR B R MER, B RZREEY

x5 BESKEHSEXMESHR
Table 5 Pearson correlation analysis between chromatic

values and compounds

fE
L at b E*ab
1 —0.941™* 0.751" 0.853"*  —0.868"""
2 0.877**  -0.740"  —0.870"" 0.777%
3 —-0.902""* 0.781"* 0.875"*  -0.804""
4 —0.943"* 0.799"* 0.891"*  -0.852""
6
7
9

b %)

0.610" —0.358 -0.368 0.661"
0.193 -0.142 0.008 0.262
0.163 —0.001 —0.108 0.180
10 0.402 —0.251 -0.334 0.388
15 0.589" —0.498 —0.343 0.635"
20 0.647" —0.496 -0.797"" 0.503
"P<<0.05 FoRHIR; TP<0.01 HREFEMAMR; TTP<0.001 FoRK
T

P < 0.05 relevant; *"P < 0.01 significantly relevant; *"P < 0.001 highly

significantly relevant

T ie S K BT, BAT IR EE, Sz
HARRHARSE bR TR Sk R BT R AEEL
B, g B HEIMR . FI, ARk
B R PR ity R OB O B, SR BRI A A e 5t
Kb 58 25 I RERF il A 48 UL PE RS I (1 R B (B k4T
Rk, ERAZUNE. B PrE R,
BEHE KIS 58S I AR RO INTR B oA A 0 i
TR, E'a [HZBE NS, AE o [HZWTH 5, ARSI
O fIR AR O BRI ORI RO, HARHI R
AT UABE AR IR, 5 R R A A SRR 40 45 R
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—8, WS (PEZEL) 2015 FERME, B “
BRMRFE” R, ¥ WAL 2 14
EHER AN B EEE, X TR 2
T W 8 ) A AR AR A R S
3.2 KSR H HPLC 38 EiEs7AT
TEFRSU IS AR AR PR R A b, Kb S
HPLC FR8(EE 52557 & PLS-DA %52 o3 7
IR, R IAE KD 5 S M i 7 o A 5 i o R AR
WAk, HE—B ikt 10 DNEhEASL B B 1Y -
KA FC B TEN B BB o 22 S i I AT W0 RAE
FUENL, AN B4 B 2 140 52 1 o AT TR
eIk, TP s AT RN, A
TS KIS H G2 B 1 22 57 B o s A A
33 KRIPRSRRFEENERS SHEBEX M
2GR R TR R A G ) AN R AE R
CRETRE, AT FOR R B A RS R
SN KISSESMHIE R, HE LMES Bl
E'w 2 8%, a86E  SEECH b2
s, XA TR 56 S A ) i 72 R L
BRI EB R R —E . FEOX AR EEF
AT RESE KI5 S M ] 3t R P RE i BT 2 B AL o050
I3 oA BB A ) B RSO K R A T IR A ]
FHRL ) € 1l e TR AR 2 B s B AR 3. Bl K
105 SIHIT FERE B INR, 2. 6. 15 T EE
PRfltads, w1, 3. 4 SREAEmES, LSS
RIS HPLC 4880 e Bk 3 —
B, WO DL Ak B ) s AR R R I K
10 S I AR S B IR I R R A
AL G P EAFHSEENES T, £T
CRELCEL” RS, M GOESTHEARELRAE
MBI, F4hi6 HPLC fagt&it, Wt H ORI &
JR AR SRR, A 24 M o R A o A i A
TR RS, kG 2 i R IR ke R
FHOR PSRN AL — R 2% . A, ASE

RrHRE 1 ORI 5E S IR M 4% B o B ] (R b A
Y, ABZhR S R R B S B T Bk
UL, DRI 58 2 5 S A 244 5 4 i 19
B, JFilt— B HE N AR IS ORI 5
SRRV bR

S 30Hk
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