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Correlation Between Effective Components Content and Color Values of

Gentianae Radix et Rhizoma Based on Color Difference Principle

SU Ying, LI Di, HOU Xiao-lin, WENG Li-li"
( Changchun University of Chinese Medicine, Changchun 130117, China)

[ Abstract ] Objective: To measure the color values of Gentianae Radix et Rhizoma and the contents of
gentiopicroside, the appearance index value of the representative color was correlated with the intrinsic index value
representing the quality, in order to explore the correlation between the contents of active ingredients and the color
values, and provide basis for the quality evaluation of Gentianae Radix et Rhizoma. Method: The color difference
values of Gentianae Radix et Rhizoma powder was measured by colorimeter. The content determination method of
gentiopicroside in the 2015 edition of China Pharmacopoeia was adopted. The content of gentiopicroside was
determined by HPLC, and the correlation and regression analysis was carried out by SPSS 21. 0 software. Result;
There was a significantly positive correlation between the contents of gentiopicroside and L* ( representing
colorshade) and E " ab (representing total color difference) (P <0.01), while the contents of gentiopicroside
and a” ( representing color red-green direction) and b° ( representing color yellow-blue direction) had a
significantly negative correlation (P <0.01). Conclusion: The color value of Gentianae Radix et Rhizoma has a
certain correlation with the content of gentiopicroside, and yellowish Gentianae Radix et Rhizoma contain more

active ingredients, with a better quality. The contents of gentiopicroside active ingredients in Gentianae Radix et
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Rhizoma can be quickly predicted by determining the color difference values, which can provide a new idea for

quality evaluation of this herb.
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Table 1 Determination of contents of gentiopicroside in Gentianae Radix et Rhizoma and its color difference values

s UET peme 0 o 0 | ws T ame 0 o 0 pw
Sl 7.04 Wi 67.14  3.00  12.28  68.32 || S40 6.64 Wi 70.34 3.34 13.96  71.79
s2 5.97 W 66.39 3.96  15.46  68.28 || S41 5.01 #Apfh,  50.22  7.46  22.93  55.71
S3 6.58 WEE 62.45  3.98 15.79  64.54 || s42 3.66 A 43.47 0 9.08  27.02  51.98
S4 6.59 WEM  66.32  3.86  14.51  68.00 || S43 4.59 FEAB( 55.36 8.29  26.51  61.94
S5 6.83 Wi 67.84  3.27 13.13  69.18 S44 3.92 Bt 43.21 8.71 26.04 51.20
S6 5.78 WEA 0 62.72 4.32 16.74  65.06 || S45 4.78 FEfA 41.82 7.60  21.56  47.66
S7 6.55 WEM  57.38  3.28  13.60 59.06 || S46 4.51 FEABf 48.12  8.62  26.87  55.78
S8 6.33 ®wiEwm  67.70 4.77 18.57  70.36 S47 3.93 kst 46.61 7.88 23.83 52.94
S9 6.85 wWHEfM 63.17  3.21 13.92  64.77 || S48 3.92 FE A 45.78  8.04  24.75  52.66
S10 6.49 WEM  65.93  4.38  16.93  68.21 || S49 3.92 A 48.02  8.40  25.90 55.20
S11 6.22 Wit 59.83 4.85  18.89  62.93 || S50 4.42 @ 46.70  7.55 22.94  52.58
S12 6.68 WM 66.73  4.59 17.77  69.21 S51 4.66 kit  50.86  8.17  23.38  56.57
S13 4.09 WA 45.86 8.11 24.91  52.81 852 4.09 P 48.24  8.63  26.06 55.50
S14 4.73 ki@ 48.57  8.31 27.22  56.29 || S53 3.59 FE¥S{m  53.44  7.34  22.30 58.37
S15 4.36 W 50.34  8.23  24.36  56.53 || S54 3.80 FE A 53.07  7.05  21.66  57.75
S16 3.77 WA 47.76 0 8.79  26.34  55.25 || S55 2.42 A 50.07  9.42 27.89  58.08
S17 4.94 WA 45.05  7.62 24.27  51.74 || S56 3.82 FEB(  50.60  8.04  23.72  56.46
S18 4.49 W@ 50013 7.51 22,34 55.39 || S57 6.35 A 64.25  6.72  23.73  68.82
S19 4.11 e 47.41 8.61  26.74 55.11 S58 6.84 W 57.79  4.88  20.09  61.38
$20 3.94 WA 44.14 8.04  23.87  50.82 || S59 7.32 Wikt 64.23  4.93  18.58  67.04
s21 4.42 Bt 46.32  7.80  22.79  52.21 || S60 5.18 WhEM 67.26 6.13  20.57  70.60
S22 3.65 FE#I 45.15  8.58  25.56  52.59 || S61 7.24 HEf 66.86 3.27  13.04  68.20
$23 4.00 WA 45.31 0 8.40 25.67  52.75 || S62 6.29 Wi, 66.66  3.68  13.91  68.20
S24 3.94 kEdt 44.91  8.19  25.10 52.10 || S63 7.49 Wik 65.47  3.81 14.92  67.26
$25 3.59 W 51.52 0 7.69  24.11  57.40 || S64 7.14 W 66.77  3.86  14.83  68.51
$26 4.70 WA 53.17 0 7.31 0 23.50 58.59 || S65 7.07 W 62,11 5.10 18.75  65.08
$27 4.22 kE# @ 52.70 7.84  24.67 58.71 || S66 5.54 Wk 65.46 4.92  18.19  68.12
$28 4.23 R 55.27  7.04  24.59  60.90 || S67 7.02 WM 56.84 7.73  26.72  63.28
$29 5.68 WEA 64.57  6.69 23.27  68.96 || S68 5.33 AR 65.94  6.95  22.92  70.15
S30 6.59 WHM 65.96  3.37  14.61  67.64 || S69 4.47 Wikt 58.77  4.59  18.84  61.89
S31 6.35 #EEf  68.79  4.83  18.46  71.39 || S70 5.71 HAEfh  56.67  4.53  17.10  59.37
S32 6.44 WEA 65.51  4.30 16.10  67.60 || S71 6.09 WARfn  55.39  5.64  20.61  59.37
S33 5.45 W, 64.24  6.58  23.35 68.67 || S72 6.03 W 60.49  4.59  18.37  63.38
S34 6.31 Hffh  65.84  4.52  18.18  68.45 || S73 6.18 AR 56.86  5.10 17.60  59.74
S35 6.50 Wit 68.55 3.80 14.89  70.25 || S74 6.46 W 59.86 4.76 17.95  62.67
S36 6.88 WH@  70.76  3.99  15.46  72.54 || S75 6.06 W, 61.04  4.20 17.04  63.51
S37 5.34 R 66.24  5.64  20.89  69.68 || S76 5.82 WhEMm 57.03 0 6.75  23.81  62.17
S38 5.58 AR 62.42  4.85 19.03  65.44 || S77 6.23 R 63.39  3.81 14.97  65.24
S39 6.38 Wit 60.66  4.86  19.54  63.91 S78 4.39 A 48.91  7.59  23.46  54.77
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2.4 [l Hr LJiEHD*iEHU”“EFE‘J“Ej@EI”’“
LB ARARME LT, a” b7 A&, R H] SPSS
21. 0 ki ElEéH‘ﬁ,,m%J *2~4,

F2 ZBEKL ,a" b HBGCE(n=100)
Table 2 Model of L™ ,a™ ,b" of Gentianae Radix et Rhizoma(n =
100)

i (E r r R AR R 2
L* 0. 827 0. 683 0. 680 4. 681
a’ 0. 882 0.778 0.776 0. 896
b 0.819 0.671 0. 668 2.497
E*ab 0.772 0.597 0.593 4.073

x3I BEEMNFTESN

Table 3 Variance analysis of color difference values

Bl fH T SS f MS F
L*  [EE 5 4635.638 1 4 635.638 211.579
5% 2% )5 Al 2147.153 98 21.910
JOE T A 6782.791 99
a®  [EE 7 A 275.147 1 275.147  343.081
5% 251 Jr Al 78.595 98 0. 802
FSR il 35.742 99
b A7 1247.952 1 1247.952  200.138
5% 221 Jr Al 611.074 98 6.235
pe il 1 .859.026 99
E* ab [JHFJ5 Al 2 406.530 1 2 406.530  145.013
B2 05 f 1626.338 98 16.595
Jos il 4032.869 99
WP ¥ ho(k4F),
x4 BEENEESFT
Table 4 Regression analysis of color difference values
Bl fH iR Errfb =B PREREL ¢
L (R ) 25.614 2. 150 11.913
Je AR $F 5.756 0.396 14. 546
a* (H) 13.725 0.411 33.365
Jo BE S5 4 —1.402 0. 076 -18.522
b* (HR) 37.023 1. 147 32.278
Je A% T -2.987 0.211 - 14. 147
E*ab (Hi) 38.748 1.871 20.708
Jo RA 4.147 0.344 12.042

I I GE it o3 M v — JT:IEIE/\*)? ORI 2, 0
N e (B EE S b™ 73 5 TN AR

BFL,LY L a™ b B9 450k 0.683,0.778,0. 671, ¥
L™ ,a” ,b" 23514 68.3% ,77.8% ,67. 1% 25247
RS Je B H 2 . R 3 TLAE LT,
b™ WY E |l 5 =AY F(E 530 J2& 211. 579,343, 081,
200.138,P =0 (P <0.01) , fif LA Jg IR0 325 ¥4 5 14 111
R BB ERN, K4 H5MEHKXY, (HE
L") =25.614 +5.756X,,Y, (L4 fiEa”) =
13.725 - 1.402X,, Y, (¥ W @ B b" ) =37.023 -
2.987X,, MIAMHWEE,P=0(P<0.01),L"

TLbT B@@Uﬂ%é&i@wﬁg P=0(P<0.01),

DB EAEARIE L™ ™ 07 A H AR R, Pk

JIEL e 0 O PR AR %IJFH SPSS 21. 0 # {4 i# 47
Wl 7B, 45 R 0L 5,6,

RS EETEHMSEBEENTESN
Table 5 Variance analysis of active component contents in

Gentianae Radix et Rhizoma

LA SS f MS F P
ESSE )7 f 112,733 3 37.578  132.744 0
¥R 205 R 27.176 96 0.283
SOF 5 139.909 99

x6 RETMFEYHSEZEEFERIEMNE AL
Table 6 Regression analysis of active component contents in

Gentianae Radix et Rhizoma

AR EFRE RS RERE ' P
(& 5.783 1.037 5.575 0
L* 0. 027 0.014 1. 960 0. 053
a* -0.728 0.146  —4.999 0
b* 0.123 0. 053 2.327 0.022

A FH%#&HEEP%EEIB%*E,ffﬁﬁ%ﬁ{ﬁ
L™ ,a™ b dLREfE R B A5 &, r 7 0.898,7° H 0. 806,
o I B B O N AR R BB R 2 Ol
0. 800, ff 4% E 15 25 0. 532, 136 B Jr 7 57 14 4% 250 7
80. 0% (W2 L, AT LL3E i 40 €6 Sz 1 e JIE v e i
T A, RS AT LLE W, 50Uk M1 H =0 2
F=132.744 P =0,P <0.01,fr A 3 MBI EH S
e R B BE R Gt R R R, R 6 4
R YRR & &) =5.783 +0.027L" -
0.728a” +0.123b" . [AHHE 5 o 09 F 19 & %K
(LL i) 3%, P =0.000 (P <0.01) ;6" (1]
HARB(HWEEE) B35 ,P=0.022(P<0.05); 5
L™yl R E (W) A3, P =0.053,
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