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Study on the grade evaluation of appearance, color, taste and
quantity of Coptidis Rhizoma from Shizhu
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YANG Yong, ZHANG Xiao-mei, QIAQ Xing<fang, YOSHIMITSU Michiyo’

Chongging Academy of Chinese Materia Medica, Chongging 4000635, China

Abstract : Colorimeter and electronic tongue technologies were used to digitally charactenize the color and taste characteristics
of Coptidis Rhizoma, and to explore the correlation between the color, taste, alkaloid content and appearance charactenistics.
The correlation obtained by SPSS 22,0 showed that the appearance value of Coptidis Rhizoma was signilicantly correlated with
the taste and colors and alkaloid content was significantly correlated with the taste and color. The taste value was significantly
corvelated with each other, but there was no significant correlation between the color and taste. By using appearance, color,
taste and alkaloid content as variables, Coptidis Rhizoma samples were clustered into three categories via the k-means classifi—
cation method . and thus divided into three grades according to the clustering results. The PLSDA analysis model by SIMCA
14. 1 was used to achieve effective elassification. Length is the most important factor in the classification, followed hy the b’
in the color value, the B-hitterness2 in the taste is the most important factor, and the plmatine content is the most important
factor. This research realized the digital information expression of color and taste of Coptidis Rhizoma, and filled the hlank of
the digital grade standard of color and taste of Coptidis Rhizoma. We establish a standard model for the classification of Copti—
dis Rhizoma based on shape, color, taste and quantity, which lays a foundation for the digital identification and classification of
color and taste of Chinese medicinal materials and provides a reference for the overall quality evaluation of Chinese medicinal
materials.
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BOE N B HE OFHH Y B % Coplis chinensis
Franch. . = ffi i} 80 3% Coptis deltoidea C. Y. Cheng el
Hsiao 2% 2 0% Coptis teeta Wall. E[’JTEHEE['] « B
LASKEIEA A DU N1k B3 3= 7 M 4% B o ) e 4
“HOEA I R LT o b R R
EL R R AR . WS
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1 #RE55EE
1.1 ZESHH

TS-5000Z W17 ( H A, INSENT 45 i) ; 46 e %
G B W 1. SAI124S-CW 4387 K- (18, arto-
rius 22 7)) ;LC20A B oA (i 4 (H &, Bt
S o (038 B Welch Ultimate® XB-C,, (4.6 mm x
250 mm,5 pum) ;KQ-500DB # 55  i# pepl (h [ B
LT A A B8 45 ) s CM-S 43Sl 24 (H 4, KON-
ICA MINOLTA) ; TGA6K @l (e [, PO 1] & FHX
PATBR 4 w)) ; UPRA120L 435 4l 2K L (b (8, pU i
R AR Al BB 2 7)) o o B A B e BER (kS
110713202015, Hp |5 £ fb 25 &b B 5 0F 57 B, & 12
85.9%) ; Z W (il 2k, fi [ Merck 4 7)), H A&
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TEFE S PR g T AR B £ R B T b WHER
ST 01 % 5 398 B R RH Y S OE T THRIRZE . PRl
R & 2.
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Detection range of TS-5000Z electronic tongue sensors

e Sk (IS

Sensor name Initial taste After taste

Table 1

b i Bitterness Mk SR FI0E: Aftertaste
AND FE TR B-bitlerness2 o

BT b E AR Hbillemess =

AEI ik Astringency FEE [ Aftertaste—A

F=2 FAHAREHHER
Table 2 Sources of Coptidis Rhizoma Franch

ST B 7 i Rt R e = i
First level No. Place of origin Secand level No. Place of origin Third level No. Place of origin
szhl_l WAHH S BN szhl_8 B BT R HLR szhl_16 BRI S L
szhl 2 FEK LT ML szhl_9 B AEOE SRR szhl _17 A T LR
szhl_3 BOAK T M A szhl_10) AR R e szhl_18 SR R 0
szhl_4 BT A szhl_11 AR R e szhl_19 LA B B
szhl_5 BOAK T M A szhl_12 B A SRR szhl_20 AR BRI
szhl_6 T AT PSR sehl_13 AR I B szhl_21 K HUN
szhl 7 T AT PSR szhl_14 B R B szhl 22 P A S 4
szhl_15 B 2R ST B HLR szhl_23 WK WL
1.2 5% 1.2.2 &F-&F#nFiE
1.2.1 #HAaaEFsik WS ] % 2 P 2 30 mmol /L S AL B +

HUF L AR T T 55 C TR 8 b, Bk
i <8% 478, 1k 3 55 25 S0, B EHRAE 5

0.3 mmol /L 9545 ;008255 5e 6k 100 mmoel /L £k ¥
+30% £, 0 I P #: 10 mmol /L S & (L8 +
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100 mmol /L S fL5 +30% Z.1% .

PR Bl 2 OB A2 0.1 g R EEFRE, I
A 10 mmol /L 51k 81 100 mL, 5 3 5 %, #1 /5 (40
kHz) $2HL 10 min, i 3€ , BT 7358 37 B J £ 9038«
1.2.3 HMEERFiE

WEGER AL 0.2 g REHFRE In— 2K 50
mL ¥, 5 (40 kHz) $2HC 30 min, & i 2.0 (8
000 r/min) 10 min, B 358 1 mL n— 22 KR
10 mLo S F 43 0 €6 0t 3 (4 W0 it 00 B 00 1)
L va" b f;i8 B # I % {F Spectra Magic Ver
2. 50, W 5E H ] — A AR T B R oE, g2
P52 D65 it ok, WS A 100, kL - ik 1360 ~
740 nm, fAFE &I E 5 PG BOE .
1.2.4 A 4haGR 7k

il S0 i Eh F O Z0-0.05 mol /L B 5

A

4
. |
i H
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SR

HIEHE (50: 50) (BF 100 mL o -1 ke LAk s ah 0.
4 g, LA pH 4 4.0) , iR 0.6 mL/
min, I K 345 nm, BEELY 35 °C, dEFE N 10
pl..

A B 35 R T ) % < RS PRI A R /N BE ) T
vin A BN PP AR GRS 90,5 pg/mL [

ko S ) ) % - LSRR R 24 0.2 gy R
Frow B H FEHER I R S A FEE-2E R (100: 1)
HTRA 3 SO mL, 5 €, e o, 8 A AL B ()3
250 W, $5i % 40 kHz) 30 min, %, F R E T &,
R P A 2 0 A B 4 50, B0 B BT A
0.45 pm FlFLIE Ik i, Y o e M B IE W 2 ml,
10 mL ), In A ECR 2%, 35 il ik, Bl . &
2 /I BE AN B 2 44 1) HPLC [ WL 1.
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HPLC chromatograms of berberine (A} and Coptidis Rhizoma sample (B)

Pl feBERL2. YIRS, PLSIT 4, 5. Note: 1. Epiberberine ;2. Coptisine 3. Palmatine ;4. Berberine .

1.2.5 $haLmz

i H A B B 2 A 4 50 g, 1H AN TR
Atk 2 B L AL 30 AN B, FH bR 5 R e
KB B AT, B SRR A -
1.3 HuRibE

FI ] SPSS B AFBEAT Pearson AL B M 7 #r
Fk P R4 0T R SIMCA i 4T PLS-
DA i/ — ik 5 43 BT
2 BERESH
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Table 3 The electronic tongue test results and color value of Coptidis Rhizoma

At

fﬂ‘-}' nfiﬂﬁ:iz g ] f:’;‘-.:fll_'lllk %Jafié:f.';-ﬁ ."'.f'_H-i I'ti?t’i:.'.'-'fll_df N gf:{uk _ J' n: b:

h oSl o ste B aste=%  H-bittermess  Bitterness  Astringency L a b

1T B AR i Taste control 0 0 0 0 0 0 - - -

i {5 BR#F Color control - - - - - - 100 0 0

szhl_| 23.69 5,94 0. 32 14. 67 5.62 4.73 97.045 -H0.245 39. 460
szhl_2 21.01 . 08 0.08 14.13 6. 58 .02 97.670 0,905 40. 663
szhl_3 23.62 5.91 .30 13.30 5.49 4. 71 97.445 0. 785 41.310
szhl_4 22.2] .98 0.06 15. 06 -6.33 4.0 97540 0770 43. 115
szhl_5 24,16 .26 £.37 13. 46 5.74 <4.76 97.385 H1.600 46.815
szhl_f 26.07 .09 4. 03 17.29 <. 60 <402 97.435 41,105 44,230
szhl_7 27.33 0,45 £.03 20.24 9. 19 4,23 97. 185 -H0.925 43. 665
szhl_8& 25.82 40,77 0.03 15.74 £, 35 4,22 96. 895 41.740 51. 605
szhl_9 22,091 . 46 0.02 14,61 .63 .31 97.825 0,970 42.775
szhl_10 22.33 0. 18 0.02 14.74 .43 .29 96. 880 H0.935 45.310
szhl_11 23:32 .24 0.03 13.55 £, 08 .12 97 160 H1.765 48130
szhl_12 24.12 9.01 .03 19.48 3.72 4,32 96, 800 41.295 44,195
szhl_13 21.24 3.91 4. 04 19.75 -6.26 <. 06 97.420 A1.010 44,510
szhl_14 24,26 A, 45 0,07 17.71 .83 .12 96.930 0. 650 43.245
szhl_15 25.26 -10.57 0.m 16. 06 £.27 -4, 25 97300 0. 810 41.830
szhl_16 24.57 9.31 0.02 14,90 £.20 4. 26 97. 840 4, 863 39, 463
szhl_17 24.72 -10.06 £.01 18.09 H.44 4. 25 97.905 -0.955 42 885
szhl_18 23.24 4. 30 0. 06 16,50 =.57 4. 11 97.25 41.855 51.475
szhl_19 25.76 6. 16 £.03 18. 16 -4.73 4. 09 97.715 1,145 43.935
szhl_20 24.63 9,24 0.02 15.22 .59 4,24 97.123 H0.905 44. 650
szhl_21 23.58 .87 0.02 14,22 8.53 4.23 07.345 41805 49590
szhl_22 24.27 9,10 0.02 14. 46 £.05 4,23 98. 095 41.295 44.415
szhl_23 26. 86 40,43 0.03 18.20 8. 89 <. (4 97.873 40,910 44,063
15 o AH Maximum 27.33 5.91 0.08 20,24 4. 60 .01 98. 095 . 8635 51.605
$il i Minimum 21.m 40,77 4. 37 13.30 £0.35 <4.76 96. 8O0 41.855 39. 460
L Average 24,1252 |.7300 0.029 1 16. 067 O =.405 2 <4.244 3 97.3932  dI1.054 1 44,406 1
5D 1.623 0 1.625 8 0.124 1 2,127 8 1.4356 0.2170 0,368 7 0.484 6 3.284 1

Fd AHPENESM IV RS PR s R
Table 4 Appearance and alkaloid test results of Coptidis Rhizoma

#i 7 il 2 A BE T s H) I F B kit 1413 Hit

Na, Berberine (% ) Palmatine (%) Coptisine (%} Epiberberine (%} Weight (g) Length {mm) Diameter [ mm)
sxhl_1 5.816 4 1.502 4 1.765 4 0.939 9 1.876 57.436 0 8.228 0
szhl_2 6. 208 2 1. 609 1 1.924 8 1.073 1 1.561 33,1947 6. 840 3
szhl_3 5.741 4 1.543 4 1.882 1 1.093 0 1.440 55.3717 0 7.556 0
szhl_4 T.813 7 2.035 9 2.3253 1.421 8 1.639 33,6267 8. 190 7
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3 4 (Continued Tab. 4)

iy dhMz e BT A PR ik o HE Hiz
No. Berberine (% ) Palmatine (%) Coptizine{% )  Epiberberine (%} Weight (g) Length {mm) Diameter { mm)
sehl_5 5.886 4 1. 680 6 1.863 0 1.073 8 1.470 58.498 7 7.587 13
szhl_6 6.543 4 1.581 3 1.943 9 1.054 4 1.501 31733 7.808 7
szhl_7 5.808 3 1.567 8 1.724 0 0.860 3 1.438 56.761 3 6.978 3
sihl_8 81035 1 2,061 3 2.508 7 1.395 8 1. 008 54,999 3 6,404 3
sehl_9 6.5929 1.7390 21412 1.2579 1.098 47.219 8 7.347 3
szhl_10 T.T746 6 2.0009 2.355 4 1.276 9 1.042 50,4150 7.1353
szhl_11 6.353 6 1.729 1 2.0228 1.080 5 0770 48,026 0 6,120 0
szhl_12 6.129 4 1.737 6 1.936 4 0.9500 0.971 51.9217 6.421 7
sehl_13 8.049 3 1.892 3 2.5514 1.441 7 0.915 50,664 0 6.418 0
szhl_14 6.301 4 1.703 5 1.864 5 0.83] 2 0. 762 51,064 0 5.509 0
sehl_15 6.259 1 1.559 ¢ 1.954 5 3.955 2 1044 46,787 0 5.9733
szhl_16 6.686 6 1.657 3 2.2627 1.08] 3 0. 698 IR 0E8 0 6. 288 7
sehl_17 6.046 0 1.556 3 1.914 6 1.048 0 0. 448 32.494 3 5.154 0
szhl_18 T.691 7 1.929 9 2.4553 1.338 5 0. 646 44,972 0 7.050 7
sehl_19 6.532 6 1.603 4 21358 1.098 3 0. 568 36,640 7 6,784 3
szhl_20 6.105 3 L6190 1.860 7 0.895 7 0. 557 35.1320 5.158 0
szhl_21 T.198 3 1.916 1 2.326 0 1.219 5 0. 376 44.412 7 5.816 7
szhl_22 6.347 4 1.742 9 2.0215 1.068 3 0530 38.813 0 5.599 3
szhl_23 6.779 2 1.509 7 2,134 8 1.114 3 0. 534 37.7207 4,554 0
5 FoAl Maximum B.105 1 2.061 3 2.551 4 1.4417 1.876 58.498 7 8.228 0
1 Minimum 3.741 4 1.502 4 1.724 0 0.831 2 0. 448 32.494 3 4.554 0
L Average 6641 1 1.716 4 2.0815 1.1117 1,004 47.975 6 6. 561 9
sD 0.752 6 0.174 3 0.243 7 0.1759 0.426 4 5.0732 0,994 6

2.2 AHSRERE.AE.EYRE.PUEXNE
o

ACHI SPSS 22,0 3 44 BOE MR IE S B B
B at SR E R AT M SR W, il S B9 H
RS AT, A P EOE R A ULE S WIEH R B
FAHME . PR AR MR R MR v k(]
IR S G TR 5K T LA AV AN R B R AH SR T
O RTE b A8 i AR GRS PN E DS RO ER T il
AH G A A A B A/ AL R 8 3 ke [T o {6
Al TR AR, MR TR | T P R (B R
WOV . A EE SRR R YIS B S R ST
ZIEFERFEMIHE. BT RS’ Y2
R S I DA G R N BRE AR L AR S R R
[l 5 9 A 9 U0 M B G T /N B A
il 21 e AL 3% ;o 1 ) R el G, AR
mIRR. o HSESITERESEMMEK DY 55
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IEAH G 150 B 2 7K B ML 0 £ B BT A Bl % 1
ey BABRER, 2 VT b . SRR (A
FLAT S 8 R O 5 B8 1 v ok [ g 5 90 o [ e 2 Gk 2%
HUHH 9% Sl R 25 A IRk Bk 5 Rk
R A2 2 AROR G S 2 A DG, B Kk 5
VIR E A AR L SR
SRFOMG, MBIESWEF TS EHRIE. &
HAXRB R EKPIENES.
2.3 AHBERERESH

FH SPSS 22.0 40 Hir844:, ¥ 23 b ok 3 it b
WAL B C L IR AR A i T (R N SR 2 b
HBEAT k=B 4T, £ B Bk baE Y LUK
175 T RAZHE 25 0 A0 W25 20 () BEmli B K A
A=, B 26% H—3 (6 ) ,39% H %
(9) ,35% W= (84) B FEREHR L (L

hitp://www.cnki.net



1760 Rt 5 & Vaol. 34
6) . SAKBIMKARAL BIERE T, BRGNS 5 RE I
&5 AERBESEREXESH
Table 5 Orrelation analysis of various indicators of Coptidis Rhizoma
S {ub Jllhl. . # i e . i . - .
Tht EE /N S @E]Ilﬁi ’L R [ g l--,-:,m')js R ek S L a b
Variable B-hitterness2 e Aftertaste—A bt iiea Bitterness  Astringency L a b
24 g 1
B-hitternes2
AP A ]
Allerlaste-B sl l
I [ :
',‘ * %
Aftertaste—A WS NS :
bl b e A
Ak 0.4078  £.2061  0.2559 1
H-bitterness
POt ok 0.2405 0.9711%* 0,509  D.1144 1
Bitternesa
LS .
. 0.0014  H.3BE1 O.R8EF*T 0,414 0 4.207 3 1
.'\eilrlng_s'n['}'
¥ 0.024 1 0.096 9 0.102 2 £.102 1 0D.122 3 0. 1850 |
a’ 0, 009 3 0. 146 3 £.1117 0. 062 4 01190 4. 1349 0. 195 6 1
" 0.061 9 4306 1 0.2155 4.026 7 £.270 2 0. 190 5 4.3327 D.R961MF 1
+k Ll
th 8L S 03117 9.2858  0.4558°  0.0728  9.1742 0.4788°  4.1183  0.2857 0.5302**
Berberine
I
kln‘:ﬂim 0.434 77 4).280 3 0.362 5 0.1200 9.2215 0.265 1 €.3017  H.4500° 0.635 17"
3 ;
W .
Contising 0.3270 0.265 1 0. 409 7 0. 006 2 0.170 1 0. 406 0 0.029 3 £.202 5 0.514 1
e uERL . .
iy ; 4).458 5 4,048 3 0.197 3 D.142 5 0.033 8 0.254 7 0128 6 £.338 4 0.452 8
Epiberberine
Ht . s . =
\Iﬂ'ghl 0.2023  0.5207 £.510 1 B.214 6 0.453 5 4,380 5 4, 244 1 0.255 9 £.349 8
< FF
Il::';h 01945 03665  0.4211° 01102 03059  0.3075  0.5194°  H.0621  0.0164
.
- 02992 0.6343%% H4759°  0.2613 0.6095%% 0.3537  0.1839  0.0026  0.1391
FE 27 7E 0,05 ACT (M) B4R 26 7 £E 0,01 ACF (O b G316
Note: " Significant correlation at the 0.05 level; * * Significant correlation at the 0.01 level.
#o AHSREERERELSN
Table 6 Cluster analysis of Coptidis Rhizoma
At - L3 -3
Variable Class 1 Class 11 Class 111
Sk Bhittemess2 25. 14 23.35 24.24
il FE 5 0B Aftertaste-B 405 .44 J.69
HEEE R Aleriaste—=A 0.01 0.02 4. 11
AbEE R Hbitterness 16.51 16.29 15.49
A FE S Bitterness J.65 .92 4. 64
i Astringency <4.19 4,20 <. 34
L 97.758 8 97.212 2 97.3225
a 0. 846 41.233 41,009
b 43.236 45.673 43,858
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£4:3% 6 ( Continued Tab. 6)
At — 3 3 &
Variable Class 1 Class 11 Class 111
ERAE N BERE Berberine 6416 2 6.924 7 6.490 6
[ %7T Palmatine 1.614 8 1.800 8§ 1.697 8§
P Coptisine 20550 2.178 6 1,992 2
e/ BEad Epiberberin 1.051 0 1. 150 2 1.114 0
T Weight 01.556 1) 0. 869 0 1.492 0
0¥ Length 36.481 5 48. 386 9 56,133 4
HfE Diameter 5.580 7 6.421 3 7.449 2
=7 AHEHERERREFES
Table 7 Cluster member of Coptidis Rhizoma
M RW mE | om% RW 0 ms | wme RW o ma | mw kW &
No. Class Distance No. Class Distance No. Class Distance No. Class Distance
szhl_1 3 5.318 szhl_7 3 6. 902 szhl_13 2 5,449 szhl_19 1 4,700
szhl_2 3 5. 656 szhl_8 3 9, 268 szhl_l4 2 4,217 szhl_20 | 2.554
szhl_3 3 4, 189 szhl_9 2 3.790 szhl_15 2 5.012 szhl_21 2 6. 078
szhl_4 3 2. 845 szhl_10 2 3. 163 szhl_16 I 4. 655 szhl_22 | 3.501
szhl_5 3 4. 721 szhl_11 2 3 810 szhl_17 1 4,554 szhl_23 1 3,581
szhl_6 3 3. 847 szhl_12 2 5.158 szhl_18 2 6. 862
2.4 AHBREER.&.K.B'FHUS 0.5 [y H U T FF b B 3 st 28 B LLTE FF i
S EE BN SIMCA 14,1 Giil 8 ffrb PLS- B b i 6 20 5 5 wi B2 PE U Bl 2 18 . ARk x¢\"‘P
DA LR o0Hr, 85 5L o 12 A T e B AT VIP KT 0.5 1 9 4~ &t 485 J Btk 1 8 o 4%

Do, SEIRh M 0 IS5 ) AR RER T . 2400 o
A A5 20 5 10 PR B o S O 4 P LT 2.
B 3), BLA 12 AN BERE B (VIP ) KT 0.5 1)
i, P K BE b A kX 3 4~ =Y VIP
T LB VIP {i ik 2.759,6° fH1 VIP {f
41,374 3, 2549350k VIP {525 1.22. VIP HXF

MBI K R 0.5 <a” < BRMETTIR < #h i
NEEIRGe < TR ERRTTIRE < T T% < B <L

< BRtE Rk Rk < B 4% < 1, VIP {5424 0. 606 9.
0.646 7.0.652 3.0.653 0.0.657 7.0.745 9.0. 813 0.
0.816 5.0.909 7. {5 M 3 S ML BE 225 2 %)
S dpe BV SR DR 25, PR P Y b7 (AR I ()

.I

8 - .,

& @b 18 L L]

i @bl P

szhl 11
. @l 1o
hl 23 .»m|__|_- @ b
- szhl 23 hil”
o L I u'h'l'!_. e 1 e ]
i szhl 17 @) ,rm i | ' bl 14 szl 4
szhl 1§ whl 2 @
achl_19

4 @l 16 @i 3

: @l

=]

10

K m 1 L 3 a 3 10 1 0

i
B2 AHSREPSDA S
Fig. 2 PLSDA analysis of Coptidis Rhizoma
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Fig. 3 VIP variable projection of Coptidiz Rhizoma PLS-DA
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