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[ Abstract | Objective; Taking electronic-eye ( visual analyzer) technique, based on the powder color of
Andrographis Herba, to investigate the applicability of electronic-eye technique and evaluate the quality of
Andrographis Herba with different commercial specifications. Method: HPLC was employed to determine contents
of andrographolide, dehydroandrographolide, 14-deoxyandrographolide, neoandrographolide in 50 batches of

Andrographis Herba with different commercial specifications ( stems, leaves and aerial parts). Color of these
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samples were measured by electronic-eye technique. The data were analyzed by principal component analysis
(PCA) and Pearson correlation analysis. The ability of electronic-eye to distinguish the different commercial
specifications of Andrographis Herba was investigated and the correlation of chroma space system parameters (L* ,
a”, b") with active components was investigated. Result: There was remarkable difference in contents of 4
diterpenoids in Andrographis Herba from different parts, their contents in leaves was the highest, followed by the
aerial parts (mixture of stems and leaves), and their contents in stems was the lowest. The resulis of PCA was
divided into two classes, namely the stem part, leaf and aerial parts, indicating that electronic-eye could be used
to distinguish the quality of Andrographis Herba. The correlation results showed that there were significant negative
correlation ( P < 0.01 ) between L° ( lightness value ) and the contents of andrographolide,
dehydroandrographolide, 14-deoxyandrographolide, neoandrographolide and the total content of these 4
components. In addition, L" of samples that did not conform to the lower limit of determination in the 2015 edition
of Chinese Pharmacopeia was = 69.5, and the L" of more than 90% of the samples in accordance with the

requirements was < 69. 5. Conclusion; Electronic-eye technique provides a new method and idea for the quality

evaluation of Andrographis Herba.
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Table 1 Information of Andrographis Herba samples from different regions
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Fig.1 HPLC of Andrographis Herba
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377.04X —=0.024(r=0.999 9),Y =283. 40X - 0. 004
(r=0.999 9),Y =128.60X —0.008(r =0.999 9) ,
2R B MY K 0.009 5 ~4.75,0.004 3 ~2.13,
0.004 1 ~2.03,0.004 1 ~2.05 pg.
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Table 2 Recovery test of four diterpene lactones in Andrographis

Herba

FEfh PR A AR WU P RSD

i 4
25y /mg /mg /mg /% /% /%

20 3% N iR 4.2162 4.2538 8.4817 100.28 102.11 1.2
4.2145 4.2538 8.5172 101.15
4.2179 4.2538 8.6273 103.66
4.2162 4.2538 8.6038 103.15
42111 4.2538 8.5470 101.93

4.2145 4.2538 8.5738 102.48

WikZEes 14184 1.4375 2.8074  96.63 98.79 1.6
P 1.4179 1.4375 2.8218  97.67
1.4190 1.4375 2.8687 100.85
1.4184 1.4375 2.8596  100.26
14167 1.4375 2.8349  98.66
1.4179 1.4375 2.8368  98.71

14-£4&% 04223 0.5338 0.9196 9318 96.66 1.8
DN EE 0.421 0.5338 0.9451  98.00

0.4224 0.5338 0.9399  96.96
0.4223 0.5338 0.9433 97.61
0.4218 0.5338 0.9381 96. 74
0.4221 0.5338 0.9422  97.44
FranDENEE 1.4846 22465 3.6554  96.63  97.36 0.6
1.484 0 2.2465 3.6618 96. 94
1.4852 2.2465 3.6902  98.15
1.4846 2.2465 3.6824  97.83
1.4828 2.2465 3.6619  97.00

1.484 0 2.2465 3.6764 97.59
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Table 3 Contents of 4 four diterpene lactones and chromatic values of Andrographis Herba samples

R I S R R AR T e
/% A i/ % TG/ % A i/ % B % A/ % L o 5

S1 1. 60 0.55 0.16 0.57 2.15 2.88 61.781 1.577 18. 047
S2 0.72 0.14 0.18 0. 10 0. 86 1. 14 65. 621 3.782 19. 581
S3 0. 44 0.12 0.03 0. 06 0.56 0. 65 76. 560 1. 887 20. 496
S4 0. 69 0.18 0.07 0. 09 0. 87 1.03 74.714 2. 067 19. 401
SS 0.78 0.14 0.14 0.12 0.92 1.19 69. 109 3.471 18.910
S6 1.01 0.25 0.11 0.14 1.26 1.50 73. 581 1. 828 18.510
S7 0.42 0.11 0.02 0.11 0.53 0. 66 78. 605 1.453 18. 569
S8 0.17 0. 06 0.02 0.05 0.23 0.30 73.277 2.012 19. 030
S9 2.24 0.28 0.39 0.78 2.51 3.69 56.074 3.013 13. 196
S10 1.35 0.22 0.33 0.61 1.58 2.51 61.339 1.237 17. 844
S11 1.62 0.19 0.25 0. 49 1.82 2.56 61.127 -1.001 17. 039
S12 1.48 0.22 0.32 0. 60 1.70 2.62 61.935 1.924 17. 842
S13 0.62 0.38 0.18 0.48 1. 00 1. 66 65.299 -2.146 16. 796
S14 0.73 0.15 0.05 0.27 0.88 1.20 68. 342 1.671 18. 059
S15 0.70 0.22 0. 04 0.26 0.92 1.22 73.507 1.743 18. 559
S16 0.75 0.36 0.15 0.42 1.11 1.67 67.133 -0.597 20. 607
S17 1.24 0.70 0.20 0.59 1.93 2.72 67.409 —-0.045 21.433
S18 1.42 0.59 0.18 0. 62 2.01 2.81 60. 475 0. 008 17.216
S19 0.47 0.33 0. 05 0.31 0. 81 1.17 69. 201 0.227 19. 470
S20 0.53 0.36 0. 06 0.32 0. 89 1.27 69. 125 1.197 19. 092
S21 1. 49 0.31 0.23 0.44 1.81 2.48 67.387 -0.158 18. 815
S22 0. 81 0. 46 0.19 0.56 1.26 2.01 56.960 2.063 13.311
S23 1. 40 0.29 0.22 0. 46 1. 69 2.37 66. 309 -1.700 18.203
S24 0.72 0.35 0.09 0.32 1.07 1.48 66.617 0.473 17.677
S25 0.39 0. 10 0.02 0. 10 0.49 0.61 74. 605 0.117 19. 423
S26 0. 87 0. 66 0.18 0. 69 1.53 2.40 62. 568 1.556 18. 062
S27 1. 89 0.15 0.19 0.51 2.04 2.74 59.922 0.733 16. 062
S28 0.12 0.05 0.01 0. 04 0.17 0.23 73.278 1. 889 18. 147
529 0.37 0.15 0.03 0.10 0.52 0. 65 69. 477 1.207 17. 428
S30 0.42 0. 10 0.02 0. 09 0.51 0.63 76.501 -2.570 20. 879
S31 0.17 0.11 0.01 0.08 0.28 0.37 73.702 1.941 18. 025
S32 1.42 0.14 0.21 0.31 1.55 2.07 67. 111 -0.730 21.563
S33 0.79 0.28 0.18 0. 40 1.07 1. 65 66. 947 -0.709 19. 924
S34 1. 84 0. 62 0.29 0.72 2.46 3.48 55.999 2.034 18. 561
S35 1.93 0.20 0.11 0.42 2.13 2.67 66.903 -0.564 18.339
S36 0.38 0.12 0.03 0.13 0.50 0. 65 73. 649 1.810 18. 122
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gx3
an  FUERE Wkgor s gt OSNRT a s e
/% A g/ % FE R/ % A g/ % 04 5./ % KA/ % I o b*

S37 0.39 0.11 0.02 0. 10 0.50 0.61 75. 244 -0.558 19. 692
S38 0.24 0.13 0.05 0. 06 0.37 0.48 73. 847 2.317 18. 127
S39 1.31 0.21 0.12 0.48 1.52 2.13 60. 599 1.494 14.395
5S40 1.17 0.17 0.26 0.55 1.34 2.15 55.674 3.287 11. 288
S41 0.03 0.03 0.01 0.02 0. 06 0.09 74.956 6.091 13.984
S42 0.21 0. 04 0.02 0.03 0.24 0.29 71.175 1.481 15.172
S43 0.41 0.16 0.02 0.11 0.57 0.70 73.360 1.463 18. 034
S44 0.34 0.13 0.02 0. 10 0. 47 0. 60 73. 841 1.410 17. 694
S45 0.50 0.16 0.03 0.12 0. 66 0.81 72.242 -0.882 17.284
S46 0.37 0.11 0.09 0.17 0.48 0.74 66. 156 -0.086 16. 445
S47 0.82 0.27 0.16 0.56 1.09 1.82 67. 831 1.453 17. 165
S48 0.43 0.16 0.03 0.13 0.59 0.74 72.588 -1.009 17.758
549 0.30 0. 06 - 0.07 0.36 0. 44 78.458 -0.158 18. 359
S50 0.43 0.13 0.02 0. 09 0.57 0. 67 78.492 0. 740 17.933

2.2.3 PCA U S8 Fi AlphaSoft 14. 3 %5 {4 i
11 PCA LR 2, 255 R B3 L5 1(PCL) 5 3 it 43
2(PC2) M Bit R* =59.2% , i W #i 5 i PC1 5 PC2
PRI TR T 4 T 43 1 A8 1A 2., BT IR 1 50 it 2
D ERE BT RE Ly 2 Ry, O AR E
BOLE NGl 22300, B T RE 2% S7,529, 541,549, S50
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77 Al A 0 = 2 A o R0 b R 43, H AR SS9 ~
S13 o3 A tE PRl A Ml E 7

601 s  ZE
40 ! A
20 T o H EHsy

Or(G=—=~ o -
\_//) "\“.
-40 st

70 50 30 -10 10
EHAM (38.2%)
H2 FOEHRMEN PCA
Fig.2 PCA of color of Andrographis Herba samples
2.2.4 HHCHEIHT ¥ a0 b O ENER, K
LN, 14-ZAFOENER, I F 0 ENE, 5
O TEN TR + BEK 280 2 N TR K 4 > S 1 52331
HEEZSRSEL o b7 FOCHE, FI ] SPSS 21.0
BAFFEAT A OCHE 0 Hr, Wk 4. R KM H .0 %D
0 NEE, KO ENER, 14-E 850 ENE,
B DN, 0 ENEE + K SO N K 4
AT RS LT R R A OC (P <0.01);
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Table 4 Correlation analysis between chromatic values and

contents of four diterpene lactones of Andrographis Herba

i Wix A 5 17 L* a® b*
20N TR Pearson #H5:1E  -0.764 -0.106 -0.158
P 0 0.463 0.273

JB 7K 27 0 3 N TR Pearson Mi3¢tE  -0.572  -0.143 0.070

P 0 0.321  0.630
14-Z A F0HENBR  Pearson fAGHE  -0.850  0.009 -0.233
P 0 0.951  0.103

I EE O 3 Y R Pearson #H5:1E  -0.873  -0.105 -0.266
P 0 0.468  0.062

ZFELTENEE + K Pearson AHEPE  -0.795 -0.127 -0.116
L R P 0 0.380  0.420
4 Ay B Pearson AH:HE  -0.846 -0.110 -0.169

P 0 0. 445 0.240

3 g

PUACZ FAI 5% b 7 28 00 2 N R R 28 00 3 B2
RO LR SRR 4 A N ERZE R Ar (RO TE N ER
JI K 20 3 PN TR R 14- 2 40 28 0 3 N R B 5 0 3
WE) FEZF P SRR, §AHNBRMW 75%
DA PT R 2 0 A O A, 1 — E R b
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ST 20 R Y PR FE B, T DA 2R R X 4 A B AR
RS I AR AR . 4 A il PR 2 A R R Y
SEHEAEZE T R 0.54% iy 2. 61% , i |35 4%
0 1.92%  BERH 4 A s P R 2SR A3 o R i
o F% 2015 4R R H [ 24 ) B, F 0 8 P gD
T PN R B K 2 0 3 Y R B AR AR F 0.8% , BT
A A B i AR VAT 3 A7 35 A Sy R L 4, i U
BEFBA R ZE R RE S A R AR . L IR Y Bl &
it PCA J5 ,50 HEAS[R] B it BEAS 14 28 0 3 A i 7E JE
B R 4k 2 A A, RO o A e
T4 AR E T 24 b8 B 0 02 527 DN AE 245 B0 5 L 4% BT
SRR T 2 HE R B LA 3 4y
AT 25, M 13550 i 84,86, 815 7E PCA
GIE NP S B IR ERSY Y N ST TR e
AT LUK 43 50 S T RS .

60, AN B 143 B 0 0 R G P 235 2R B 2 0 3
PR, 0 7K 28 00 2 DY T, 14- 25 B0 20 00 S N R B 28 0
SENEE & 4 SRR BN S LT R B Tk
(P<0.01),/i a" ,b" 5 4 i NI WL & &
FR A DG AN LA B 0 38 S0, 3 R e 42 30 0
S s A SR AL T B2 AR . A AR (A
i B 45r) 9 LT Ab T 55,674 ~ 74,714 AN G A& HE b
(ZE)f L AbF 69. 477 ~78. 605, 1 90% 45 ¥ FE &
L™ 34 <69.5 AT L <69. 5 E Jy Pk i
W LHEAMFFEARMENSH . RELR G A B TR
XG0 2 A B R AT T B WL AR, BE A 5L
T N TR 2 A B A DG P ST T — L
AW PR VA 2 O 3 S L 5 i R gL
TEZG M PR R TR ik BB . e SR
P 5L T 20 R X — R B A TR SRR AL
JECE RS 5 50 3 1A RS A AT A DG MBI 5, DA
1 Sy 2 00 S5 1) U S DT $ AL B 4 1T Y B3O S A
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