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Abstract: Objective To study the correlation between the appearance of Jinguolan (7inosporae Radix) and its main chemical
constituents, and to investigate the scientific validity of the theory of “quality evaluation through morphological identification” in the
identification of Tinosporae Radix. Methods Observing and measuring nine kinds of trait indexes, including shape and colour of
Tinosporae Radix; useding high performance liquid chromatography (HPLC) to detect the contents of magnolflorine,
hydroxyecdysone, columbamine, jatrorrhizine, palmatine and columbin in 40 batches of Tinosporae Radix; comparing the association
between the nine kinds of appearance trait indexes and the six kinds of chemical compounds in Tinosporae Radix and making a

correlation analysis and regression analysis of the Tinosporae Radix “shape-quality” data. Results The degree of crumpling, herb
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aspect ratio, surface colour, section colour, L" and a” values of Tinosporae Radix were each significantly correlated with the content of

six major chemical constituents, whereas the b* values were highly significantly correlated with all five chemical constituents except

hydroxyecdysone. Conclusion The surface crumpling degree, surface colour, section colour, short diameter, aspect ratio, weight and

L", a", b" values can be used to quickly determine the quality of Tinosporae Radix, among which the b" value is the most critical and

comprehensive, and the results of this study can provide a reference for the rapid and comprehensive evaluation of the quality of

Tinosporae Radix.

Key words: Tinosporae Radix; quality evaluation through morphological identification; correlation; appearance traits; inherent quality;

magnolflorine; hydroxyecdysone; columbamine; jatrorrhizine; palmatine; columbin
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Fig. 2 Surface colour scoring criteria for Tinosporae Radix
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Fig.3 HPLC graphs of control solution (A) and test

solution (B) of Tinosporae Radix
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Table 2 Linear regression equations, correlation coefficients and linear ranges for six components

D% B e R2 LRPEVEH/(mg LY
NI Y=6086.1 X+1 035.30 0.999 4 0.050 2~25.1
Wh R R Y=6809.5 X+2 595.80 0.999 8 0.052 6~26.3
RN T Y=20172 X+1078.50 0.999 7 0.020 6~10.3
2L Y=19 167 X+591.19 0.999 8 0.0516~25.8
BT Y=17 145 X+2 587.50 0.999 8 0.054 8~27.4
TR E Y=26.171 X+129.29 0.999 4 1.042 0~521.0
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Table 3 Determination results of shape and size indexes of Zinosporae Radix ( XtS,n=20)

iRLE LR KA2/mm At /mm KIEH Jii /g PR
S1 41.691+4.30 19.72+4.65 2.11+0.10 4.841+1.02 2.00+0.31
S2 61.90+7.52 30.294+3.30 2.04+0.19 26.40+2.61 2.00+0.26
S3 48.52+7.03 34.42+3.93 1.41+0.20 17.461+2.73 2.00+0.16
S4 38.671+5.14 23.961+4.49 1.61+0.24 5.57+1.78 2.00+0.33
S5 76.16 £7.95 49.89+5.15 1.53+0.14 81.8714.20 1.00+0.14
S6 52.33+4.26 36.67+4.44 1.43+0.22 26.65+1.37 2.00+0.14
S7 40.97£5.01 25761221 1.59+0.18 11.21+3.29 2.00+0.18
S8 43.75%7.15 27.731£3.46 1.58+0.10 13.81+1.66 2.00+0.12
S9 46.74+1.67 27.07+4.31 1.73+0.16 13.35+0.30 2.00+0.34
S10 37.70£7.29 17.98+3.06 2.10+0.29 3.36+£1.97 2.00+0.34
S11 42.44+3.45 25441222 1.67+0.11 16.72+2.08 1.00+0.12
S12 52.4511.61 35.99+3.99 1.46+0.27 29.20£0.93 2.00+0.15
S13 49.01+3.87 32.16+4.46 1.52+0.32 27.42+5.43 1.00+0.29
S14 42.66+4.99 29.66+5.05 1.44+0.40 15.23+1.77 2.00+0.23
S15 31.81£5.00 29.381+2.94 1.08+0.23 7.04£2.03 2.00+0.17
S16 41.85+5.41 21.51+3.50 1.95+0.01 10.78+2.15 1.00+0.13
S17 45.46+5.31 30.13+5.61 1.51+0.19 15.51+3.35 2.00+0.03
S18 36.5316.36 20.40£3.33 1.79+0.13 10.37+2.41 1.00+0.27
S19 44.27+7.30 14.00+4.72 3.16+0.25 2.2616.48 2.00+0.18
S20 42.85+2.00 28.16+4.64 1.52+0.29 12.01+5.02 2.00+0.10
S21 36.66+6.43 17.55+3.65 2.091+0.40 3.04£6.07 1.00+0.32
S22 57.4214.61 27.8812.64 2.06+0.18 10.15+2.75 2.00+0.21
S23 50.17+0.51 20.23+3.34 2.48+0.22 7.331+4.02 2.00+0.17
S24 105.87 £6.45 40.571+6.74 2.61+0.26 57.13+3.59 2.00+0.26
S25 41.31£5.40 16.7514.76 2.47+0.17 5.5810.68 2.00+0.06
S26 44.48+4.87 20.41£5.28 2.18+0.13 7.8510.24 2.00+0.17
S27 46.211+6.49 18.57+2.80 2.49+0.07 6.79+3.54 2.00+0.08
S28 41.80+3.72 14.68+3.34 2.85+0.09 3.44+6.26 1.00+0.06
S29 44511453 20.741£4.36 2.15+0.20 8.5213.88 1.00+0.28
S30 44.40£5.76 18.84+3.23 2.36t0.15 5.93+3.14 1.00+0.23
S31 47.061+4.84 20.13+3.44 2.34+0.14 7.06+2.87 2.00+0.19
S32 36.66+5.70 17.55+4.85 2.09+0.22 3.04+1.07 2.00+0.18
S33 43.5716.45 19.98+3.12 2.18+0.34 8.1114.28 2.00+0.05
S34 45.17£5.59 31.6714.37 1.43+0.14 7.4311.06 1.00+0.14
S35 49.831+4.62 28.29+3.46 1.76+0.16 15.78 £4.85 1.00+0.16
S36 40.56+3.41 17.33+£3.97 2.34+0.23 6.79+5.32 1.00+0.38
S37 42.34+3.98 19.92+451 2.13+0.27 8.4214.20 2.00+0.30
S38 43.05%7.50 28.8512.62 1.49+0.27 19.31+2.46 1.00+0.22
S39 4331+3.21 27.33+5.71 1.58+0.11 19.03+4.63 1.00+0.34
5S40 59.45+3.34 31.09+4.35 1.91+0.23 29.20+3.86 2.00+0.20
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Table 4 Determination results of surface colour of

Tinosporae Radix
Gi' UM o'l bME REHEES  INESEGES
S1 5125 9.6022.50

S2  43.30 14.2032.05
S3  39.60 14.7032.55
S4  27.85 8.9016.05
S5 5200 5.2525.35
S6 4325 9.0523.90
S7 4270 8.5024.55

S8 4450 8.4018.35
S9 34.05 12.8521.25
S10 57.05 9.7029.35
S11 59.15 5.9319.55
S12 47.85 8.4523.60
S13 57.10 7.4029.70
S14 4175 13.6526.90
S15 5220 6.4018.45
S16 56.25 7.9023.30
S17 3855 7.9515.65
S18 44.70 14.0025.10
S19 4935 8.9514.85
S20 43.60 8.0020.70
S21 4895 7.3016.20
S22 53.60 13.4517.90
S23 56.25 10.9016.25
S24 48.40 12.1019.70
S25 4270 9.9516.35
S26 52.25 10.9521.90
S27 34.65 7.4518.60
S28 46.30 10.4015.05
S29 51.80 5.9515.60
S30 54.00 7.5517.50
S31 5140 9.4021.35
S32 4230 8.1515.60
S33 5270 8.1517.55
S34 56.75 9.9019.15
S35 54.75 10.5020.00
S36 5490 9.8018.75
S37 44.00 11.1521.50

S38 5590 7.6017.85
S39 56.65 9.9027.70
S40 52.15 11.4022.30
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8L, 1E 3.73~30.50 mg/g. [Ff#rd4s Bar b
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T5 OMAASEMNELER (X1S,n=3)
Table 5 Determination results of content of six components ( Xts,n=3)
FE — — DB/ (me ) : -
KR ZEAEH 5 K2 R AEYHBT s 2R E5T AR
S1 0.63+0.01 2.12+0.04 0.61+0.01 2.27+0.05 1.6740.03 10.59+0.14
S2 0.24+0.00 0.10£0.00 1.31+0.01 2.6210.01 1.93+0.00 3.73%0.01
S3 0.04£0.00 0.35£0.02 1.194+0.03 2.60+0.06 2.231+0.02 6.91+0.04
S4 1.354+0.00 1.00+0.01 0.30£0.01 1.94+0.01 1.521+0.02 4.27+0.07
S5 0.12+0.00 2.3510.02 0.2510.00 0.85+0.01 0.68+0.01 9.24+0.13
S6 0.06£0.00 2.3910.04 0.3610.00 1.924+0.03 1.28+0.01 8.2710.24
S7 0.21+0.01 2.03£0.00 0.40+0.01 1.47+0.01 1.05+0.01 10.21+0.28
S8 0.86+0.00 2.28+0.00 0.6410.01 0.35+0.01 1.41+0.02 11.67+0.08
S9 0.15+0.01 1.524+0.00 0.62+0.01 0.80+0.02 1.28+0.03 10.82+0.04
S10 0.43£0.00 0.89+0.01 0.39+0.01 0.64+0.01 2.051+0.03 11.36+0.02
S11 0.26+0.00 1.124+0.02 0.15+0.00 0.18+0.00 0.48+0.00 6.561+0.12
S12 0.44+0.00 2.71£0.00 0.47+0.01 1.194+0.01 1.22+0.00 10.05+0.06
S13 0.12+0.00 1.48+0.02 0.26+0.00 0.40+0.00 1.13+0.00 12.15+0.09
S14 0.28+0.00 2.78+0.01 0.36+0.01 1.244+0.03 1.041+0.00 13.92+0.22
S15 0.45+0.00 2.92+0.02 0.44+0.00 0.78+0.00 1.28+0.01 21.43+0.23
S16 0.54+0.00 2.44+0.02 0.46+0.00 0.43+0.00 0.84+0.01 11.59+0.33
S17 0.85+0.00 0.86+0.00 0.10£0.01 0.70+0.01 0.84+0.01 30.50+0.59
S18 0.19+0.00 0.79+£0.00 0.10£0.01 0.45+0.01 0.29+0.00 12.08+0.13
S19 0.37£0.00 1.45+0.01 0.02+0.00 0.10+0.00 0.36+0.01 12.65+0.18
S20 0.22+0.00 3.00+0.04 0.24+0.01 0.33+0.01 0.74+0.01 11.18+0.05
S21 0.80+0.01 2.50+0.05 0.07£0.00 0.06+0.00 0.16+0.00 15.18+0.37
S22 0.67+0.03 2.73£0.03 0.04+0.00 0.21+0.01 0.34+0.01 24.21+0.22
S23 0.38+0.00 3.00£0.07 0.02+0.00 0.10+0.00 0.28+0.01 15.69+0.30
S24 0.50£0.00 4.01+0.01 0.02+0.00 0.19+0.01 0.34+0.00 19.94+0.05
S25 0.60+0.01 2.2710.06 0.13£0.00 0.12+0.00 0.34+0.00 12.66+0.30
S26 0.74+0.00 2.42+0.01 0.01+0.00 0.17+0.01 0.40+0.00 13.93+0.11
S27 0.60+0.01 1.744+0.02 0.02+0.00 0.06+0.00 0.22+0.00 12.63+0.19
S28 0.69+0.01 1.5440.03 0.14+0.00 0.18+0.00 0.94+0.01 21.01+0.57
S29 0.72+0.00 1.224+0.03 0.05+0.00 0.06+0.00 0.14+0.00 10.25+0.07
S30 0.69+0.00 1.86+0.02 0.04+0.00 0.09+0.00 0.15+0.00 13.79+0.29
S31 0.38+0.00 1.42+0.01 0.02+0.00 0.06+0.01 0.11+0.00 11.87+0.05
S32 0.72+0.02 2.29+0.01 0.13+0.00 0.39+0.00 0.51+0.01 15.49+0.21
S33 0.60+0.01 1.59+0.03 0.05+0.00 0.06+0.01 0.11+0.00 10.93+0.30
S34 0.49+0.01 1.59+0.02 0.06+0.00 0.03+0.01 0.15+0.00 10.60+0.18
S35 0.27+0.00 3.85+0.06 0.16+0.00 0.35+0.01 0.66+0.07 10.02+0.30
S36 0.53+0.00 2.88+0.01 0.05+0.00 0.19+0.00 0.38+0.00 15.98+0.27
S37 0.42+0.00 5.65+0.04 0.27+0.01 0.64+0.01 1.134+0.01 10.86+0.30
S38 0.43+0.02 1.6340.05 0.02+0.00 0.02+0.01 0.16+0.00 9.91+0.15
S39 0.48+0.01 1.154+0.01 0.23+0.00 0.14+0.02 0.20+0.01 9.14+0.11
S40 0.35+0.01 1.68+0.04 0.04+0.01 0.03+0.01 0.08+0.01 9.35+0.07
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*6 TRHMMEREMSSERNEXMEITER

Table 6 Results of correlation analysis between traits and content of components of Zinosporae Radix

Hokr FHR R EL

KA W R BT LB 2R B EET AR E
PARFEEVE 5 0.056 0.109 0.278 0.370" 0.372" 0.087
W THD R € VT 0.280 0.124 -0.323" -0.257 -0.197 0.417™
RMFEIE5 0.071 -0.163 0.307 0.364" 0.332" -0.208
ki -0.222 0.210 0.011 0.041 -0.079 0.058
K -0.421™ 0.065 0.293 0.329" 0.222 -0.114
KL 0.254 0.090 -0.372" -0.377" -0.358" 0.203
i -0.393" 0.113 0.117 0.148 0.039 -0.121
L* -0.190 0.111 -0.320" —0.466™ -0.367" 0.044
a -0.246 -0.024 0.358" 0.325* 0.252 -0.013
b* -0.625™ -0.246 0.650™ 0.555™ 0.557" -0.453"

P<0.05, ZREFH; “P<0.01, ZRWEFE.
*P < 0.05, significant difference; **P < 0.01, highly significant difference.

®7 RSN REBRES SENEIATHLER

Table 7 Results of regression analyses of appearance traits and content of active ingredients of Zinosporae Radix

fabw BERIL OR2ETE) BRI CIEMR ) RIS (ZARIED  #iRl4 (EE5yT)  #ERS (185
R 0.626 0.650 0.555 0.701 0.453
R2 0.391 0.422 0.308 0.491 0.205
W JER? 0.375 0.407 0.290 0.464 0.184
PRl HAR 7 0.209 0.227 0.620 0.437 4.625

*8 EREUMIMKREBRRS SENEIARKLER

Table 8 Results of regression coefficients of appearance traits and active ingredient contents of Tinosporae Radix

A ZH KArE R B t BEME

BRI OR 2278080 A 1.204 7.933  0.000
b* -0.350 -4.944  0.000

BRI (AR ChdD T -0.593 -3.597  0.000
b* 0.040 5.272  0.000

FAFIS (ZGHRAED EiE -1.194 -2.658 0.011
b* 0.086 4116  0.000

R4 (BT EiE -1.654 —-4.046  0.000
SRR EVE Y 0.582 3.631 0.001

b* 0.070 4754  0.000

A5 (AR 5D GiE 22.815 6.806  0.000
b* -0.488 -3.133  0.003

®9 ERESIMAMKREBHURISENHEDNER

Table 9 Results of analysis of variance (ANOVA) for appearance traits and active ingredient contents of Tinosporae Radix

EIEL B ORZEAEmD B2 CEpNBTCRD  #N3 CZOARED B4 (5T BAS GHRED

YRSyl 1.072 1.440 6.512 6.828 210.041
Tl 42 >F 5 il 1.677 1.969 14.608 7.067 813.158
K5I 2.740 3.409 21.120 13.896 1 023.200
F 24.442 27.793 16.940 17.874 9.816
vEN 0.000 0.000 0.000 0.000 0.003
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1.204—0.350 Xpx;

Y ﬁ+§wﬁ:*1.194+0.086 Xb*;

Y wugy=-1.654+
0.582 X summirs T0.070 Xp*; Y wex=22.815—0.488
Xpvo WAL [BAEZE T PEI/NT 0.01, FHE

TG L R .

=

H,

L5 Rty (BRIERGMER)

A~ELt
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RIfEAEAL

RICISMVERS RS (BAEREEVF s RIEEEE

F10 SREBAHMAS 2ESIEREIS LS

Table 10 Results of regression analyses between content of active ingredients and appearance traits of Tinosporae Radix

oy WrEg ey, AR, KBk, B, L' o's b
VENRIAS S, REATIH T, SRR 10~12.

- REG (H  BE7 CREH #ES (WS MR fER10 11 fER12 13 14

FEE ) BE) B (BifR) (KFELHD (Fis) (L") (a"fH) (b*{E)

R 0529 0.364 0428 0421 0376 0.393 0547 0.358 0.791

R? 0.280 0133 0.183 0177 0.142 0.154 0.299 0.128 0.626

TR 0.241 0.110 0.162 0.156 0.119 0132 0.261 0.106 0.606

TRl R 0.380 1475 1.395 7.029 0426 14,031 6.300 2.256 2.987
R

x11 eREEYAS SESINERHETRHER

Table 11 Results of regression coefficients between content of active ingredients and appearance traits of Tinosporae Radix

FE A ZH KbriEth R E t N

WG (HEFEE VRS WAL 0.985 4.955 0.000
EoyT 0.369 3.508 0.001

HRTE 0.028 2.262 0.030

AT RIS L 2.152 7.064 0.000
2RI 0.774 2.412 0.021

BAAY8 CWTTH P43 L 0.300 0.508 0.614
L [ 0.127 2.918 0.006

A9 (5 WA 31.199 13.618 0.000
KZEIET —-12.148 -2.861 0.007

A0 (K FEE) WL 2.072 23.542 0.000
AR TR -2.232 -2.504 0.017

B (JRE) L 25.298 5.532 0.000
A ZTEH —22.306 -2.631 0.012

HR12 (LD A 55.412 23.225 0.000
2RI -5.212 -3.727 0.001

AR ZAEH -8.096 -2.085 0.044

iRI13 (a™E) L 8.805 18.581 0.000
JEPHBH T 2.892 2.366 0.023

KiRI14 (b™E)D L 22.933 19.114 0.000
AT % 8.171 4.818 0.000

AT —8.492 —4.488 0.000

*12 ERUAVRSTSESIUMERB B EIRER

Table 12 Results of analysis of variance (ANOVA) of content of active ingredients and appearance traits of Tinosporae Radix

o DOH6 CHATRE BURT CRIEAE B8 (BTHAE B9 110 B MR BRI KR
B i) i) i) (Kb ORE) () @) D

EVERE 2.082 12.664 16.576 404333 1.138 1363252 626081 28506 552688
RSP I A0 5.347 82711 73.962 1877.506  6.900 7481.220 1468.891 193.440  330.156
SN Tl 7.429 95.375 90.538 2281839 8.038 8844472 2095692 221.946  882.824
F 7.205 5.818 8.516 8.184  6.268 6.924 7.894 5.600 30.968
Bk 0.002 0.021 0.006 0.007  0.017 0.012 0.001 0.023 0.000
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