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Analysis of Correlation Between Color and Intrinsic Quality of
Vinegar-processed Corydalis Rhizoma Decoction Pieces
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[ Abstract | Objective; Based on the color space technology of CIE-LAB, the color of vinegar-processed
Corydalis Rhizoma decoction pieces was digitized, combining with the contents of 10 major alkaloids in the
decoction pieces, to discuss the correlation between the color and contents of main ingredients of vinegar-processed
Corydalis Rhizoma decoction pieces, and investigate the intrinsic quality difference in the decoction pieces with
different color. Method: The precision colorimeter was used to determine the color parameters of vinegar-processed
Corydalis Rhizoma decoction pieces; HPLC was employed to determine contents of main chemical components in
the decoction pieces, which was performed on Agilent ZORBAX SB-C; column (4.6 mm x250 mm, 5 pum) with
mobile phase of acetonitrile (A) -0.1% potassium dihydrogen phosphate aqueous solution ( B) for gradient
elution (0-10 min, 5% -22% A; 10-30 min, 22% -25% A; 30-50 min, 25% -60% A; 50-70 min, 60% -95%
A), detection wavelength of 280 nm, column temperature at 30 °C and flow rate of 1.0 mL-min . Result: The

quality of vinegar-processed Corydalis Rhizoma decoction pieces with different color was in line with the requirement
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of the 2015 edition of Chinese Pharmacopoeia, but there were differences in the intrinsic quality between the
decoction pieces. The total content of chemical components in the samples showed a positive correlation with the
a” (green-red axis) and total chromatic aberration value ( AE) in the CIE-LAB color space, and it was
significantly negative correlated with L* (lightness) and b (blue-yellow axis). In the 10 tested components,
except for D-tetrahydrojatrorrhizine and tetrahydrocoptisine, contents of protopine and other 6 components were
positively correlated with color, and only the content of corydaline was negatively correlated with color.
Conclusion; Color analysis technology can objectively quantify the color of the decoction pieces, and can achieve

a quick evaluation of quality of the decoction pieces by analyzing correlation between the color and the contents of

main active ingredients.
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Table 1 Sample information of vinegar-processed Corydalis

Rhizoma decoction pieces
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Cl0 22yl A BRA A 1610090202
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Table 2 Color information of vinegar-processed Corydalis Rhizoma

decoction pieces

o DI

9> Ik a b AE
Cl K, 50. 63 9.34 37.21 62. 524
a1, 29. 41 10. 88 27.39 76. 495
c2 FR#E (T 50. 66 8. 13 40.37 64.267
W 30. 69 12. 83 28.23 75.930
C3 K 44. 64 7.52 39. 60 68. 479
¥ 1, 34.25 10. 16 28.32 72.307
C4 K 54.70 10. 08 40. 42 61.542
(3, 32.84 10. 54 26.36 72.914
(o] [y i) 51.62 8.95 38.70 62.597
¥ 10, 33.18 13. 15 27.20 73.333
C6 K, 49. 09 8. 80 40. 81 65. 839
1o, 32.97 12.36 28.22 73.771
c7 FRE 48. 44 7.53 39.15 65.176
(2, 34. 69 10. 25 27.93 71.767
c8 ki 43.25 8.56 36. 15 67. 828
¥, 33.75 11.72 27. 88 72.827
C9 K, 40. 20 8.31 36. 00 70. 293
¥ 13, 32.55 12.16 25.50 73.127
C10 kRHE 46. 45 8.76 38.28 66. 406
W 32.97 12.36 28.22 73.771
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WEIR — S KW (B) B Ve (0 ~ 10 min, 5% ~
22% A; 10 ~ 30 min, 22% ~ 25% A ;30 ~ 50 min,
25% ~60% A ;50 ~70 min,60% ~95% A) , ¥ i
£ 280 nm, 3 25 C,## 1.0 mL-min ', ke
10 pL, VLA 1,

2.2.2 AW SIS BRAESH KR (D 60 B
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Fig. 1 HPLC chromatograms of vinegar-processed Corydalis

Rhizoma decoction pieces
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1. 1% F1 0. 4% , WA 280 % 8 R4,
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Table 3 Linear relationship investigation of ten components in vinegar-processed Corydalis Rhizoma decoction pieces
% [l 5 7 2 r LI/ g
D-VU & 25 AR 5, Y=1.100 x 10" X + 1 408. 458 1.000 0 0.057 ~0.904
IR R Y =9.276 x 10°X - 10 425.917 0.999 4 0.073 ~1.168
R TR B I Y =2.853 x107X - 12 608. 375 1.000 0 0.115 ~1. 840
EHRLE Y =8.779 x 10°X —295.292 1.000 0 0.247 ~3.944
o5y Y =4.313 x10"X — 1 229. 542 1.000 0 0. 047 ~0.752
ENUNE AT Y =2.986 x 107X +2 381.250 0.999 8 0.053 ~0. 848
LEEHEPER Y =3.221 x 107X =30 002. 417 1.000 0 0.221 ~3. 540
7Y /N BE B Y =1.024 x 107X -621. 958 1.000 0 0. 034 ~0. 548
FE R R Y=9.011 x10°X - 897.750 1.000 0 0. 054 ~0. 864
VU 4 2 3 Y =7.782 x 10°X +36. 958 1..000 0 0. 048 ~0. 760
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0.033% , 0.053% , 0.078% , 0.080% , 0.041% ,
0.013% , 0.239% , 0.017% , 0.067% 1 0.041% ,
RSD 4» %1% 1.9% ,3.1% ,1.5% ,2.4% ,2.0% ,
4.0% ,1.4% ,0.9% ,2.3% F1 1. 8% , Ui B i% Jr 1 &
SMER A,
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R4 BEAZTERPEERBEIHEENE(n=3)
Table 4 Determination of index components in vinegar-processed Corydalis Rhizoma decoction pieces(n =3) %
P Féﬁlﬁﬁxﬁ D—lﬂlﬁ JIIE %M? SR %Ma? %]';VEE 2 AT IEI%T EHIR I
S 2R [EE3 B 3 B % S BT ANBER IR R /DEE LEES T
Cl b 0.039 0. 040 0.053 0.071 0.028 0. 009 0. 158 0.013 0.084 0.032
i 0.033 0. 061 0.073 0. 088 0. 048 0. 020 0.243 0.017 0. 066 0.033
Cc2 b, 0.036 0. 037 0.070 0. 068 0. 020 0. 007 0.133 0.013 0. 086 0.038
(5, 0.037 0. 057 0.088 0.091 0.039 0.016 0.224 0.019 0.073 0.037
C3 FEE 0.033 0.039 0. 054 0. 064 0.022 0. 008 0. 157 0.016 0.070 0.028
w1 0.034 0. 055 0.061 0.071 0.036 0.014 0.220 0.015 0. 069 0.026
C4 b 0. 048 0. 046 0.061 0.079 0.025 0. 009 0. 136 0.014 0.118 0.029
4 0. 044 0. 064 0.084 0.102 0. 044 0.016 0.201 0.018 0. 090 0.025
C5 PR 0.051 0. 050 0.056 0.071 0.017 0. 007 0. 107 0.014 0.091 0.029
(0, 0. 049 0. 060 0. 062 0.081 0.027 0.011 0.162 0.015 0.054 0.020
C6 b, 0. 044 0. 045 0.078 0.092 0.022 0. 008 0.124 0.014 0. 106 0.041
4 0.048 0. 066 0.083 0.117 0.043 0.015 0.208 0.019 0.084 0. 041
Cc7 R 0 0. 045 0.037 0. 059 0. 064 0.015 0. 007 0. 096 0.013 0. 083 0. 025
i 0. 047 0.052 0. 065 0. 068 0.028 0.011 0. 156 0.015 0.061 0.017
C8 FRE A 0.035 0. 042 0. 060 0.074 0. 026 0. 009 0.161 0.011 0. 080 0.030
1 {4, 0.037 0. 064 0.071 0. 085 0.042 0.016 0.237 0.012 0. 066 0.032
C9 PR 0.039 0. 045 0.025 0. 068 0.024 0.010 0. 165 0.015 0. 057 0.026
pecRGh 0.043 0. 060 0. 029 0. 080 0.032 0.014 0. 206 0.014 0.037 0.022
C10 PR 0.039 0. 052 0.053 0. 080 0. 025 0.010 0.162 0.016 0. 099 0.033
4 0.033 0.054 0.061 0. 085 0.041 0.016 0.244 0.016 0.059 0.023

RS 2HECHEPRRAERN RE

Table 5 ¢-Test for vinegar-processed Corydalis Rhizoma decoction

pieces with two kinds of color

Levene J7 22 5 56 BIE « K5
5y ey
F P t o POWR)
D-UEZiMeH  f4E  0.020 0.888 0.281 28.000 0.781
NP 0.281 27.932 0.781
FEF RN E 5 0.191 0.665 -8.343  28.000 0
MMEE -8.343 27.755 0
b TR T B  1.066 0.311 -2.380 28.000 0.024
NV -2.380 26.317 0.025
SR E &  0.211 0.650 -3.372 28.000 0.002
YN -3.372  25.807 0.002
e o7 s 5.732 0.024 -8.556 28.000 O
AMBLE -8.556  20.696 0
TR /N BE B BE  5.638 0.025 -9.517 28.000 0
EN ¥ -9.517 18.634 0
LA RPE E  0.048 0.829 -8.123  28.000 0
PN -8.123 27.135 0
Y 4, /N BE TR, BE  1.259 0.271 -3.660 28.000 0.001
AMEGE -3.660 26.318 0.001
SEH R & BE  0.467 0.500 3.599 28.000 0.001
AMEE 3.599 27.540 0.001
VY 4 B 3 T, B 2.113 0.157 1.696 28.000 0.101
N 1.696 24.896 0.102

(SR TEs % NCINDR( T INGik7 : DO N P R N Ts
AR AR R #EAT IR R 43 25, H 5 300 €5 ) i 45
— 8, HE— 2 XS IEE R R B S B AR
a3 AR TR DG A B, 4 SR R BRI AE S R AR A
JEE R B R TR, 32 AR AR A0
I A B €5 B S TR A, R B A R B
WO . BR D-PUA ARG S DO S e A, R
8 P A FEAR B AR A S A st E
SRS RN R R R B R O R R
OV 57T ER AR /INEE A, 2 SEAE & 2O AN BE
B 0t BE A KR B B T T v AT JE A
FH S B MR T AR . DB AR R B
1 25 5 5 H A W 5T P9 T 285 U0 AR OC |, PR 4 AR SE A
SR BR B i R PR IR R B BT i, TT BB G A AR
FAER IS5 456 % 0 I BRAUAT DL
SR A R R B T HL A BT DL o B S A AL
A PR AH e, SEBAK R B PR TR

AR T UE B, GE 2R vh 2 A RO A
BRI AL o, o ML EE B R 3 AR R B
L BB RR R AR PO LSRR Y BT R R
T IR RN, B a9 H TR &R
2 ME K R BORE S i 5 T 4 T, 2015 AR ARG E
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Table 6 Correlation analysis between two indicators of vinegar-processed Corydalis Rhizoma decoction pieces with two Kkinds of color

N D-U 4 ﬁﬁ)%,%: g ﬁ@%? %M«x %mc i%%i}ﬁﬂ IR }@EA LU e
AR B WH B4 B V% 3 WHIT MR REE MER RBEER HER ARB6
D-I & 25 AR 1. 000
JITIEALE S 0.293 1. 000
N TSR] 0.118 0.421>  1.000
SEHR LR 0.332"  0.698%  0.615>  1.000
BT -0.259 0.761%  0.515%  0.572%  1.000
NN -0.212 0.790%  0.371"  0.512  0.951%  1.000
KA RE R —-0.480%  0.627) 0.239 0.369" 0.887%  0.858%  1.000
DY /N B B 0. 050 0.505%  0.326"  0.604% 0.5417 0.556% 0.418%  1.000
WEE R R 0.415% -0.094 0.444%  0.337" -0.201 -0.280 -0.477> 0.064 1. 000
DY 4 HE 4E R -0.242 -0.159 0.375"  0.275 0.072  -0.041 0.032 0. 050 0.323"  1.000
W A T\) £, -0.053 0.844%  0.410"  0.537%  0.850%  0.874%  0.838%  0.569% -0.562%) -0.305 1. 000
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