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Principal component and cluster comparative analysis of Ophiopogonis Radix
from Zhejiang and Sichuan Provinces based on their morphological character
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SUN Yi-qi, QIN Lu-ping
College of Pharmaceutical Sciences, Zhejiang Chinese Medical University, Hangzhou 310053, China

Abstract: Objective To compare the morphological character of Ophiopogonis Radix from Zhejiang and Sichuan Provinces, and
provide scientific basis for their rapid identification. Methods The samples of Ophiopogonis Radix from Zhejiang and Sichuan
Provinces were investigated and collected from their growth location. The 13 morphological character parameters such as length,
width and color etc of medicinal materials of Ophiopogonis Radix were measured. Simcal4.1 and IBM SPSS Statistics 26 software
were used for data analysis. Results The cultivation, harvesting and processing techniques of Ophiopogonis Radix from Zhejiang
and Sichuan Provinces were different; The principal component analysis indicated that samples processed in our laboratory had eight
conditional trait variable data, and those processed in place of their origins had nine conditional trait variable data with their variable
importance in the protection (VIP) value being more than 1. The cluster analysis showed that Ophiopogonis Radix from main
production area of Zhejiang could be clearly distinguished from those of Sichuan Provinces based on their morphological character,
but there are confusions between samples from the main production area of Zhejiang Province and those from the non-main
production area of Sichuan Province. The morphological characters of Ophiopogonis Radix from Zhejiang Province as follows: the
surface color is dark, the middle pillar is obvious, the smell is delicate, and stickiness is strong; and those from Sichuan Province as
follows: the surface color is lighter, the middle pillar is not obvious, the smell is weak, and stickiness is poor. Conclusion There are
significant differences in the morphological character of Ophiopogonis Radix from Zhejiang and Sichuan Provinces, and their surface
color, column size, smell and stickiness can be used as the basis for the discrimination of Ophiopogonis Radix from Zhejiang and
Sichuan Provinces.
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Table 1 Collection information of Ophiopogonis Radix collected from Zhejiang and Sichuan Provinces
G s SRAEH £ K (E) 4 (N) gHRmikE
YM-01 (01~06)  JI|f=E4 V=& B BB RITAS 104°51'58.40" 31°21'38.04” 413 6 2019-03-26
HY-01 (07~12) N a4 VY1125 B = & 16 bel S8 R B A 104°55'05.10" 31°16'08.28" 411 6 2019-03-27
XD-01 (13~18)  JIlf=&4& T9 )1 4800 = & B st i A 105°05'19.91” 31°07'50.30" 367 6 2019-03-27
LF-01 (19~24) * JI"#% DY £ BA T YO T e RAEIRYC AT 104°42'40.617 31°37'08.97" 486 6 2019-03-28
LS-01 (25~30) * JI=E& DU A Tl 7 i 7K BRI AT 104°02'36.99" 31°14'58.92" 675 6 2019-03-29
FM-03 (31~36)  #ifs&4& WL 2R e R B A 121°13'48.21" 30°18'00.94" 3 6 2019-05-30
QS-02 (37~42) W= 4 WL 2K T S5 B SR AN 121<15'18.54" 30°15'49.99" 4 6 2019-06-09
QS-03 (43~48)  Hif &4k WL 2608 T SR A3 B A S A 12115'18.54” 30°15'49.99" 4 6 2019-06-09
NL-02 (49~54) Wi &% WL EM=TTERIEHEBEMA  121926'33.72” 29°00'33.34” 60 6 2019-06-11
SM-03 (55~60) W= 4 WL EM =TT BB EAE MR 12126'33.727 29°00'33.34" 60 6 2019-06-11

FoRIERIX, A REE X, R
“indicating non-main producing area, without “indicating main producing area, same as below

Fz2 HEELE)IFELEEMNTIAMER
Table 2 Information of Ophiopogonis Radix collected from Zhejiang and Sichuan Provinces and processed in place of their origins
e (gR5) pE SR R 2% (E) 4% (N)  ddim Fikikg  IFHE
YM-M-01 (01~06)  jijp=seie U= & EABIERER  104°51'58.40" 31°21'38.04" 413 1 2019-03-26
HY-M-01 (07~12) 2% pujismpn = 4 E@EUEHF 10495505107 31°1608.28" 411 1 2019-03-27
XD-M-01 (13~18)  JW"Z%  pujigi = AFEETL R 105°0519.917 31°0750.30" 367 1 2019-03-27
SF-M-01 (19~24) *  JWZ2% pujif s KAl 104°02736.99" 31°14'58.92" 675 2 2019-03-29
SM-M-03 (25~30)  #i/"&4  WHLE M=) SR SR MO 12126'33.727 29°0033.34” 60 2 2019-06-11
FM-M-03 (31~36)  #i/=&F4& WLRREREE R 12113'48.21" 30°18'00.94" 3 2 2019-06-09
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The numbers in the figure correspond to those in Table 1, and the same
as in Figures 4 and 6
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Fig. 2 Comparison of morphological character of
Ophiopogonis Radix collected from Zhejiang and Sichuan
Provinces and processed in our laboratory
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in Figures 5 and 7
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Fig. 3  Comparison of morphological characters of
Ophiopogonis Radix collected from Zhejiang and Sichuan
Provinces and processed in place of their origins
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Table 3 VIP values of trait variable data of Ophiopogonis Radix collected from Zhejiang and Sichuan Provinces
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Fig. 4 PCA scores of morphological character parameters of Ophiopogonis Radix collected from Zhejiang and Sichuan

Provinces and processed in our laboratory
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Fig. 5 PCA scores of morphological character parameters of Ophiopogonis Radix collected from Zhejiang and Sichuan

Provinces and processed in place of their origins

T4 RSN TELS TR FRERNBHIERFESH (x2s5,n=3)

Table 4 Morphological character parameters of Ophiopogonis Radix collected from Zhejiang and Sichuan Provinces and

processed in our laboratory (} +s,n=3)

mE KEmm Prmm R Kfmm iR e F;ffg{zﬁ %%Bg
LF-01 20.20+4.90 0.65+0.14 1.43+0.28 2.87+0.51 18.86+4.46 140+8 133+5 136+7
YM-01 20.52+6.58 0.67+0.15 1.33+0.31 2.70+0.39 15.58+4.55 166+2 158+5 158+8
HY-01 16.35+4.13 0.73+0.68 1.33+0.46 2.69+0.55 16.33+5.05 74+5 68+4 50+2
XD-01 19.83+6.07 0.61+0.22 1.42+0.41 2.75+0.54 13.70+7.10 88+6 82+5 58+3
LS-01 18.794+4.80 0.68+0.25 1.22+0.29 2.76+0.47 16.25+4.28 202+5 135+1 112+1
NL-02 18.711+4.64 0.80+0.12 0.99+0.26 2.43+0.41 13.19+4.60 139+7 131+7 132+8
QS-02 13.54+4.54 0.78+0.34 1.10+0.29 1.87+0.40 10.31+4.52 121+8 102+5 107+7
QS-03 15.79+4.04 0.75+0.14 1.40+0.30 2.04+0.37 16.40+4.79 204+2 182+2 120+2
FM-03 26.69+6.63 0.88+0.13 1.90+0.38 3.16+0.52 27.02+7.44 208+5 190+6 130+2
SM-03 12.21+3.14 0.80+0.12 0.99+0.26 1.87+0.40 8.73+3.42 135+7 121+5 119+7

£5 HEEEMNNEELTMNTHROAHIERHFESRE (x+s,n=3)

Table 5 Morphological character parameters of Ophiopogonis Radix collected from Zhejiang and Sichuan Provinces and

processed in place of their origins ( x = ,n=3)

. - ‘ e " RGB fii
ETRE) K Imm FiEmm  EEmm KR /mm SRl k2 ks WEL HE2 Wi A /mm?
FM-M-03  27.50+0.98 0.85+0.38 1.83+0.49 290+047 224+2 198+2 142+3 207+£1 138+2 108+2 27.40%£0.72
SM-M-03  21.02+3.14 0.86+0.12 157+0.39 2.62+087 211+5 184+5 140+4 192+3 15943 101+3 20.00+1.26
YM-M-01 24794052 0.81+0.02 1.74£057 290+0.13 201+2 139+2 128+2 189+2 154+3 90+3 29.80+0.55
HY-M-01 26.66+0.63 0.64+0.13 138+047 240+£0.63 195+2 136+2 134+4 184+2 152+2 87+3 23.00+1.01
XD-M-01 23944051 0.81+0.04 1.75+0.07 2.82+0.09 214+5 187+6 133+£5 188+1 148+2 84+3 26.70+1.03
LS-M-01  21.69+050 0.82+0.02 1.66+0.05 2.80+£0.08 201+3 134+3 120+4 200+3 138+3 115+3 23.70%+0.50
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Fig. 6 H-type cluster analysis tree of Ophiopogonis Radix
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Fig. 7 H-type cluster analysis tree diagram of Ophiopogonis
Radix collected from Zhejiang and Sichuan Provinces and
processed in place of their origins based on morphological
character parameters
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