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Correlation Between Effective Components Content and Color Values of

Aucklandiae Radix Based on Color Difference Principle
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Guangdong Colleges, Guangdong Pharmaceutical University, Guangzhou 510006, China)

[ Abstract ] Objective; By measuring the color values of Aucklandiae Radix powder and the contents of
costunolide,, dehydrocostus lactone and volatile oil, the index value of the representative color was correlated with
the index value representing the quality, to explore the correlation between contents of active ingredients and the
color values, and provide basis for the quality evaluation of Aucklandiae Radix. Method: The color difference
values of Aucklandiae Radix powder was measured by colorimeter. The contents of costunolide and dehydrocostus
lactone were determined by HPLC, mobile phase was methanol-water (65:35), the detection wavelength was set
at 225 nm. The content of volatile oil was determined by steam distillation method. The correlation analysis was
carried out by SPSS 21.0 software. Result; There was a negative correlation between L" ( representing color
shade), b" (representing color red-green direction), Eab (representing total color difference) and contents of
costunolide, dehydrocostus lactone, volatile oil (P < 0.01). Conclusion: The color values of Aucklandiae
Radix powder has a certain correlation with the content of costunolide, dehydrocostus lactone and volatile oil. The

smaller the content of L* |, b" and E " ab, the higher the content of three active ingredients. The color is darker,
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the content of active ingredients in Aucklandiae Radix is higher and its quality is better. The contents of 3 active

ingredients in Aucklandiae Radix can be quickly predicted by determining the color difference values, which can

provide a new idea for quality evaluation of this herb.
[ Key words |

color difference meter
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Table 1 Determination of contents of costunolide ,dehydrocostus lactone, volatile oil in Aucklandiae Radix and its color difference values
N A . PN EE N
o opemm pmpm TEEWO o L
s BRNEE  AKREFMNEE L a b E*ab || %5 BB AEFNEE o, L a b* E* ab
-1 -y /mL-g -1 oy /mL-g
/mg-g /mg-g /mg-g /mg-g
S1 26. 10 30.33 0.0249 49.82 6.30 13.04 51.88 S25 19.51 21.71 0.0131 58.99 5.68 19.32 62.33

S2 30.24 31.88 0.0287 49.96 6.28 13.09 52.03

S3 24.49 30. 69 0.0234 50.02 6.27 13.12 52.09

S4 27.82 30. 27 0.0286 50.20 6.23 13.15 52.27

S5 29.58 30. 62 0.0271 50.17 6.22 13.10 52.22

S6 28.03 30. 04 0.0289 50.31 6.21 13.21 52.38

S7 22.54 24.76 0.0126 54.32 5.98 16.09 56.97

S8 20. 59 21.88 0.0089 54.37 5.86 15.82 56.93

S9 22.17 23.46 0.0118 54.34 5.90 15.79 56.89

S10  21.78 24.19 0.0121 54.42 5.85 15.72 56.95

S11 19. 50 20. 74 0.0069 54.59 5.76 15.63 57.07

S12 20.75 21.52 0.0056 54.46 5.78 15.61 56.95

S13 28.08 32.07 0.0274 53.91 6.44 14.41 56.17

S14  28.91 30. 05 0.0263 54.14 6.39 14.46 56.40

S15  27.64 32.60 0.0285 54.09 6.36 14.43 56.34

S16  30.69 31.51 0.0292 54.17 6.35 14.48 56.43

S17  28.59 31. 64 0.026 2 53.96 6.35 14.34 56.19

S18  29.21 31.08 0.0258 54.04 6.31 14.35 56.27

S19  28.32 33.86 0.0296 52.53 5.32 13.88 54.59

520 31.69 32.17 0.0315 52.64 5.33 14.01 54.73

S21 32.82 34.20 0.0322 52.51 5.3 13.99 54.60

522 28.28 33. 64 0.0295 52.39 5.33 14.00 54.49

523 29.47 33.60 0.028 8 52.68 5.29 14.11 54.79

28.21 32.41 0.028 6 52.55 5.31 14.23 54.70

S26 19. 87 22.00 0.0120 58.88 5.67 19.23 62.20

S27 20. 31 22.43 0.0158 58.89 5.69 19.31 62.24

S28 20. 33 22.38 0.0156 59.12 5.57 18.84 62.30

S29 20. 45 22.58 0.016 0 59.08 5.57 18.79 62.25

S30 19. 87 21.93 0.0121 58.89 5.61 18.80 62.07

S31 26. 96 28.70  0.0159 54.92 5.81 15.47 57.35

S32 27.11 29.12 0.016 6 55.18 5.78 15.55 57.62

S33 27.99 29. 69 0.0185 55.28 5.75 15.63 57.73

S34 27.57 29.84  0.0201 55.21 5.78 15.63 57.67

S35 26.13 30.03 0.0184 55.20 5.76 15.64 57.66

S36 26. 40 28. 67 0.0153 54.89 5.81 15.56 57.35

S37 26. 35 27.28 0.0149 53.71 5.27 15.43 56.13
S38 27.24 28.02 0.0162 53.80 5.22 15.4 56.20
S39 28.18 29.01 0.0214 53.50 5.27 15.44 55.93
5S40 27.17 28.37 0.016 5 53.66 5.22 15.45 56.08
S41 27.12 28.64  0.0170 53.81 5.21 15.44 56.22
S42 25.97 26.23 0.0131 53.84 5.18 15.53 56.27
S43 24. 68 26.74  0.0165 54.73 5.88 17.40 57.73
S44 21. 41 24.32  0.0158 54.73 5.86 17.32 57.70
545 20. 04 23.56  0.0142 54.70 5.86 17.27 57.66
546 18. 84 20. 59 0.009 8 55.09 5.78 17.18 58.00
S47 20.59 22.64 0.0130 54.91 5.78 17.08 57.79

S48 21.20 24.63 0.0136 54.78 5.77 17.00 57.65

EBEEME ab) = /(L7) + (a™)? +(b")%,

2.5.1 Ak #r M SPSS 21. 0 B fF o i A7 3
A RO B & B S S B ERRARE L ,a” 07,
E"ab FRICTEIL R 2. SR K BMAE P AE RN
Fe EEAARENE FELMB SRS L7, E" ab
WATERF ALK R (P <0.01) o BEUIHE—E 2
JEE,L 0" E" ab BN, REFHRAREIR A, LA
ARAF NG R B IR A T M DR

A LT b SEE/N T AR R I, mFE X ET ab
YW AE 51. 88 ~56.43 R IE ™= X AE L) E 7 ab kb
F55.93 ~62.33, [fijif Mo = XA SRR B R N ER
FE KR F W R B Km0 Y R o oA
28.79,31.81 mg-g ' A1 0.028 1 mL-g ", JF il # =
X = 2 141 35 5 B 43 B0 990l 23.29,25. 19 mg-g ™
A0.014 3 mLeg ™", U B 18 # 7 X FE 5 P Y 3 FhAy
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K2 ABPHYUBSEESL ,a",b" ,E" ab HEXES
(n=48)
Table 2 Correlation analysis of active ingredient contents in

Aucklandiae Radix with L™ ,a” ,b" ,E" ab(n =48)

EfiR S8 L* a*  b"  E%ab
AREBRNBESGHE Pearson MIERE  -0.629 0.047 —-0.789 -0.670
P 0 0.751 0 0
FAKRFENRES R Pearson HIXEEM  -0.656 0.105 —0.806 —0.693
P 0 0.479 0 0
PR Pearson 15640  -0.580 0.217 -0.697 —0.608
P 0 0138 0 0
2.5.2 AR DARFHARFTRALG LAKRE

PR A B & i AR R BUE AR LT e b7
P E A F T SPSS 21, 0 B4R AT [B1H 23 B, 45 25%
J[—thi.‘%3 Nso

£3 KEBEWL ,a” b RECE
Table 3 Model of L™ ,a” ,b" of Aucklandiae Radix

x5 BEZEMNDAEASHK

Table 5 Regression analysis of color difference values

PR
i 7l b o 5
LRGN BiA Z o 2 8 ! P
LY (F) 64. 969 - 23.659 0

AERNEE  -0.057 -0.094 -0.275 0.875
EEARFNE -0.347
e 3l 0.154
a’  (HE) 6.343 - 11.513 0
AEREANE  -0.039
REAFNMB -0.008
R 0.322
b (CEE) 25. 986 - 16.389 0
AEBRNE  -0.114
RARFNB -0.295
&l 0.333

-0.610 -1.147 0. 164

0.048 0. 182 0. 856

-0.396  -0.926 0. 360

-0.084 -0.156 0. 877

-0.625 1. 900 0. 064

-0.251 -0.951 0. 347
-0.693 -2.084 0.043

0.138 0. 681 0. 499

RGN R V% R Al o R 22
L’ 0. 431 0.392 1. 850
a’ 0. 108 0. 047 0.371
b 0. 661 0. 638 1. 068

x4 BEENFTENN

Table 4 Variance analysis of color difference values

RN ] SS s MS F P
L W97 )7 F1 114201 3 38.067 11.121 0
BEF I 150.605 44 3.423 - -
a* EEHSEJ5 AT 0.735 3 0.245 1.778 0.165
BT 6.061 44 0.138 - -
b* WIHSEHFI 97.804 3 1.141 28.571 0
FEFIFFM 50.206 44 - - _

M2 3 Al R SO s 2 R AE B AR BT 5
L ,a”,b" /) R* 5% 0.431,0.108,0. 661, i W
2 Z A A WY R RE R A A R 43.1%
10.8% ,66.1% . H#FE 4 0lH, G805 L ,b" B
FAHC M o MIJC B FME . H3R 5 A48 [l )5 J7 f
L" = 64.969 —0.057 x A 7% P54 4 — 0. 347 x
FEAARBFENBER +0. 154 x R T R, 0 =
6.343 — 0. 039 x A 75K IS & ik — 0. 008 x £ & A&
FAEES & +0.322 x A MEE,b” =25.986 -
0. 114 x REFREMER & it -0.295 x KA ARFNER &
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w+0.333 x ARG E . BLLT " 0" W H LR,
KRR RSN L SR NTR A
DAz i, A SPSS 21. 0 PR BEAT 815 20 A, 25 2R WL
*6~8,

R6 ABEEUMSSEMNEILE

Table 6 Model of active component contents in Aucklandiae Radix

% R? % R b b o 1R 2
K77 P g 0.731 0.713 2.094
AT M BR 0.724 0.705 2.266
#R M 0.515 0.481 0.530

KT AKBHREHIRSIBOFTEDH
Table 7
Aucklandiae Radix

Variance analysis of active component contents in

% A SS N MS F P
AFRANE  BEFA 523.853 3 174618 39.842 0
FRIEFIr M 192.842 44 4.383 - -

LEAATANE BIESEJS R 592,153 3 197.384  38.457 0
BRI 225.835 44 5.133 - -

£V 3l BV f 13,177 3 4.372 15547 0
BWETFIrM 12374 4 0.281 - -

HEO6 ATH, KERARFRANE. LEAAREN
B JELZ MM SRS L 0" 0" 1 R 43514 0.731,
0.724,0.515 , BB TE 73. 1% ,72. 4% ,51. 5% (/) F2 3
AT R 2 R K S R A R R LS AR R
VERIMM SR, mET ATH, A8 0 &R S5E6
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x8 ABHEHBARIENEASN
Table 8 Regression analysis of active component contents in

Aucklandiae Radix

W o ;ng YT S P
KA IE N R (HiE) 24117 - 1.831 0.074
L 1.201  0.730  3.533 0.001
a* -2.038 -0.198 -2.437 0.019

b -3.344 -1.520 -7.279 0
FAARFNE  (FE)  27.852 - 1.954 0.057
L 1.133  0.645 3.081 0. 004
a* -1.530 -0.139 —1.690 0. 098

b* -3.388 -1.441 -6.814 0
5530 (¥E8) 1.373 - 0.411 0. 683
L* 0.139  0.447 1.610 0.115
a” 0.036  0.018  0.169 0. 867

b* ~0.459 -1.105 -3.941 0

(EL P AR S Tl U 75 R A STt 27 R . 3k 8
AIAR EE T AR OR e R AR =244 117 + 1,201 x
L" -2.038 xa" -3.344 xb" , LAKRFNEE G =
27.852+1.133 xL" -1.530 xa" -3.388 xb" I
K = 1.373 +0.139 x L* +0.036 x a” -

0.459 xb"
3 itig

AR S 5 0 A2 48 AR A KR A 3 R A R
ORI R 3 BT RO 1 e S B AT
FASRAE A, 45 R K AR B oK A S A 2 SR A
R FEAMI SRS LT ,07 BT ab F7P AR B35 1
FOAHCE LW L™ b7 E ab #/IN,3 FloA BRI 1
EoE MR W B A B )E kB, fE 51.5% ~
73. 1% R R L b AT UAR 48 B0 6 (e 4 00 A7 2808000 19 5
G AE 2 A RO B S W AR 10.8% ~
66. 1% , i ] 3 o B A AR A 4 R B (45 & [0l U307
T 73 M7 1 2] — o FT 0 A A ke PN S 25 SR T N T
R &R T

MR 15 S8 22 96 A T, K A 8 3l 7 X 2 7 A R i
B B, NS0 25 R B, 1 ™ DCRE i R
Fe Pl R SOR T S R Y A R TR
PEXEERN Y . T X A R BB, K
FRIE = O T B, Sy b . w22
3 A RO B AR A R B R AN BT
DR B TR A R A RO R

TEABE TSI 45 R v, A G A O i B0 ) A &
3 FiA RO R AR i, T 2015 4 R r ] 25 3 ) A30K:
IR T ek PAY T R 2 S A A A TR A DA 2 24 6 ) oo 4
bR U — LR A RO RS 2
i gk v 24 J5T B Y O — A o, URE AT DA D R R B9 2
Wz — 5 [R)E 3d aloRE 4 2 Qi 9 5 A O T 4 ) 4
PRI Z— o F T IO R 7 R A R A R, S 0
TR B RIS BT A M B OR B AR B0 (4 25 (H S A
RO A R AR S T T AT R AR R R A g
— RS o ARSI SE B4 4 A o AP 2R B D 1 D
Je Y S 56 H R N B 2 A s B B I . AR SR
AR PR AGE GBI B ERIE ST, M 6%
BT ARF B ARBA R & AL, A5 & TR IR
oy & B RXT T IT, B T TE —E ER B e R B
HAT op B2 25 BN 0 10 R A Il AN O 1, 0 BRAR
e BRI TR R RIS E
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