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means of multiple means, and to explore the reasons for exceeding the limit of its phloem bundles, so as to provide
evidence for its inspection and detection. Methods: Based on the relevant provisions of Ophiopogon japonicus (L. f.)
Ker—Gawl., a variety in the 2020 edition of Chinese Pharmacopoeia, comparing the common confused products of
Ophiopogon japonicus (L. f.) Ker—Gawl., Combined with traditional identification methods (character identification,
microscopic identification) and modern analysis techniques (molecular biology ITS 2 sequence), the data of
genuine products with mixed products and substandard phloem bundle samples were campared and analyzed.
Results: The differences between Liriope spicata (Thunb.) Lour. and Ophiopogon japonicus (L. f.) Ker—Gawl. were
the surface color, the depth of vertical wrinkles and the thickness of the middle column, and the differences in
microscopic cross—sections lay in the number of phloem bundles and whether the inner cortex cells were uniformly
thickened. The four batches of “Ophiopogonis Radix” in the market all complied with the relevant regulations
under Ophiopogon japonicus (L. f.) Ker—Gawl.. The number of unqualified phloem bundled into microscopic
cross—sections. was more than 40%, but the inner cortex cells in the samples showed a comprehensive thickening
phenomenon. The results of molecular biology study showed that the four batches of “Ophiopogonis Radix” on the
market and the Ophiopogon japonicus (L. f.) Ker—Gawl. were clustered into one, the Liriope spicata (Thunb.) Lour.
var. prolifera Y. T. Ma and the Liriope muscari (Decne.) Baily were clustered into one, and showed obvious bar
code spacing. The number of phloem bundles was obvious positively correlated with the diameter of wood core by
correlation analysis of the number of phloem bundles and the quantitative indexes related to traits. Conclusion:
These four batches of “Ophiopogonis Radix” on the market are the original of genuine products. Combined with the
experimental research, it is speculated that the cause of the unqualified number of phloem bundles may be related
to the growth years, and the middle column thickness can roughly predict whether it can meet the requirements of
pharmacopoeia. To determine whether Ophiopogonis Radix is an accurate medicinal material based on the original,
we should not only make a conclusion based on a certain feature of a certain identification method, but also should
combine multiple methods to determine accurately.

Key words: Ophiopogon japonicus (L. {.) Ker—Gawl.; Liriope spicata (Thunb.) Lour.; Liriope muscart (Decne.) Baily;

character; microscopic identification; molecular biology
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F] ); Milli-Q Advantage A10 F1Z{i7KAY ( Millipore 23 7] ).
KA 8= (B REfL iA BR AR,
FEPISEIZL DNA FEEBGAGH S L 2 x Tag Master Mix 2
Gene Red #ZFR YLK} Taq fiff PCR " H47) & e |
ITS2 54 (ITS2F: 5~ ATGCGATACTTGGTGTGAAT-3;
ITS3R: 5’~-GACGCTTCTCCAGACTACAAT-3" ) ¥l 4
TAY TR L) By A BR A v 3K KA.

W SR 1 2581 8 i, b A2 & 34, i &2 & ()
L4, A4 sl &) 14, &)
2 AL AT S e 5 S5t 2 ) AT v 24 Ui 4 Dy 2 i e
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Tab.1 Sample information sheet

#5 (No.) £ K% (name ) %5 ( serial number ) e ( origin )
1 4 Ophiopogon japonicus ( L. f.) Ker-Gawl. MD-1 PO EEBHTE =& B ( 42K ) [Santai County, Mianyang City, Sichuan
Province ( self-collected samples ) |
2 MD-2 PO 4 BT =3 8- ( AR ) [Santai County, Mianyang City, Sichuan
Province ( self-collected samples ) |
3 SN B2 K Ophiopogon japonicus (L. £.) MD-DZ [ A 24 K E WF 2T B¢ (National Institutes for Food and Drug
Ker—Gawl. as control Control )
4 146224 Liriope spicata ( Thunb. ) Lour. var. HBMD-1 WIA628 FEPH T JUE4E ( AR ) [Jiuxiang Town, Xiangyang City, Hubei
prolifera Y. T. Ma Province ( self-collected samples ) |
5 HBMD-2 Wb AT LR ( 3R [Jiuxiang Town, Xiangyang City, Hubei
Province ( self—collected samples ) |
6 HBMD-3 W)L 48 F2FH 1 BT ( A R ) [Yicheng City, Xiangyang City, Hubei
Province ( self—collected samples ) |
7 1AL L XS RRZG8T Liriope spicata ( Thunb. ) HBMD-DZ [ 24 5 K E AF 5T B (National Institutes for Food and Drug
Lour. var. prolifera Y. T. Ma as control Control )
8 JEEF 4 Liriope muscari ( Decne. ) Baily DT DU 1148 24 il G 3 i 5 B bR A 2 (1 2R ) [Specimen Room, Sichuan
Institute for Drug Control(self—collected samples ) |
9 1322 4 Ophiopogon japonicus (L. f.) Ker— 1 AR (corporate offerings)
10 Gawl. from market 2 AP FRE (corporate offerings)
11 3 | &5 (corporate offerings)
12 4 L4 AE (corporate offerings)
®2 AREFITS 2 F5H) GenBank ERSER
Tab.2 GenBank login number information of ITS2 sequence for different origins
$ T4 (latin name ) GenBank #5355 ( GenBank registry number )

Ophiopogon japonicus ( L. f. ) Ker-Gawl.
Liriope spicata ( Thunb. ) Lour. var.
prolifera Y. T. Ma

Liriope muscari ( Decne. ) Baily

EU930852.1, KF671258.1 . MG595277.1, EU930854.1 , EU930852.1 . MG595276.1 . KF671259.1 ., JF327842.1
KJ571534.1, EU930857.1 . KJ571536.1, KJ571535.1 . KF878941.1

MW714922.1 , MF096464.1 . MF096463.1 . MF096462.1 | JF327836.1 , JF327833.1, KU930855.1 , EU930856.1 .
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Fig.1 Schematic diagram of length and diameter measurement
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Fig.2 Schematic diagram for measuring the diameter of wood core
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Fig.3 Trait charts and close—ups
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Fig.4 Microscopic comparison diagram
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Fig. 5 Comparison chart for marketing No. 1 of Ophiopogon japonicus (from left to right:traits, microscopic bright field and polarized light

characteristics of wood core)
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Fig. 6 Comparison chart for marketing No. 2 of Ophiopogon japonicus ( from left to right: traits, microscopic bright field and polarized light

characteristics of wood core )
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Fig. 7 Comparison chart for marketing No. 3 of Ophiopogon japonicus (from left to right:traits, microscopic bright field and polarized light

characteristics of wood core)
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Fig. 8 Comparison chart for marketing No. 4 of Ophiopogon japonicus (from left to right: traits, microscopic bright field and polarized light

characteristics of wood core)
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223 ITS 2 55500 )5 W CodonCode Aligner
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blast.nchi.nlm.nih.gov/Blast.Cgi ) il /1 245 #f DNA 457
i % 5 & 4 (http://barcode.ndctem.org/china/ ), I FH
FRABAAE 38 2R 12 0 S 36 A o 1) AN [) B A B P 31 ik A 7
BLAST %5 7347

I MEGA 6.0 #RAFHEAT 751 Hxr, % Fe 3l iy 22

AL HREL

SO AT AT AS R R ) PR R AT B, [R]—
YIRS S S A A AT A2 T K2P AR
RITT b oy ] 3 4% 15 5, A FH 4B 421 ( Neighbor—
joining, NJ ) ¥4 4 2 45 B2, [A] B LA Bootstrap [ &
THRPR (1000 K ) R RIS HER B
224 BEHTM B TFITS2F 5N R 4
RISI, MBS LR MER ) =28 & TR L
TS AR AR LR B 4 AN B S AL U ) 1 2R 28 1L
Bootstrap 1 000 R HE &, 3 FEUEAL /R H S HR
= 50%. W LA, TR A AW KRB A AR IR
K AETAB IR I RE S5 B R a1 224 ( R ZE
A FZ AT IR e b A A EE ) DL 100%
) H JESCHRPRE R 1 3, R TR R PE. [
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(r=0.321, P=0.043 ) st A% (r=0.467, P=0.002 ).
it (r=0.431, P=0.006 ) AL B4 (r=0.907,P=0.000 2 )
PIEA W27 A NIEADG, HS AL HE
BOMAE, W 4 R 11,



JPA

- 261 -

5 W 4 W 2= E  ChinJ Pharm Anal 2025,45(2)
o=
v oo ~
g & N
@ ~ o
s 85 &
% T F ¢
R s 0§ 7
2 = § § §
&) 2 § & §
7 \ &) =~ S N
% 2. 2 s & X
o002 % % 2§ 8
A% v E=N 2 Q go Q
2 . Py 2. - & § &
I . % " A 5§ 8
Ry %, ‘% () i) a s <3 -
2 G, Cu e <. =& &%
/ Y. % % >, T A
B, Ty M T, 2% NN
2, ‘e % 2. ¢ D AN N J Y D
Gy, e Ny S 0 Lo o ¥
e, R, o, G 8 SESL L N W
175 YR N SN N 0o gL & R
2 %, -~ "13 g AA / O O\\&’ vV oy

#ITS2-MD-DZ
#1TS2-Ophiopogon_japonicus-MG595277.1
#1TS2-Ophiopogon_japonicus-Me595276.1
#1TS2-Ophiopogon_japonicus-KF671259. 1
#1TS2-Ophiopogon_japonicus-KP671258.1

#1TS2-Liriope muscari -JF327836.1

#ITSZ-Liriope_muscari

-JF327833.1

#1TS2-Liriope_muscari_-EU930856.1
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Fig. 9 NJ tree according to ITS 2 sequences
#1T32-1-1 TGCATTGCGC GTCAGTAGTC ACTAAT
#ITS2-1-2
#ITS2-1-3
#ITSZI-1-4
#1TS52-1-5 #ITS2-MD-1
#ITS2-1-6 #ITSZ-MD-2
#1T82-1-7 #1TSZ-Ophiopogon japonicus=JF327842.1
#1152-1-8 #ITS2-Ophiopogon japonicus-EUI30854.1
#1752-1-9 #ITSZ-Ophiopogon japonicus-EUS30853.1
#1TS2-1-10 #1TS2-Ophiopogon japonicus-EU930852.1
::ﬁ;';'; #1TSZ-HBMD-1
§1T52-2-3 #ITSZ-HBMD-DZ
errer 25 #ITS2-HBMD-2Z
#1TS2-2-8 #ITSZ-HBMD-3
#1752-2-10 #1TSZ-Liriope_spicata-KF878941.1
#I1T52-3-1 #1TSz-Liriope_spicata-KJ571539.1
#1T52-3-5 #ITS2-Liriope_spicata-KI571536.1
#1TS2=3-8 #ITSZ-Liriope spicata-KJ571535.1
#IT52-3-10 #1T32-Liriope_spicata-EU930857.1
HITS2-4-2 #ITSZ-Liriope_muscari -MW714922.1
#ITS::;:; #1TS2-Liriope_muscari -MFO96464.1
e $ITS2-Liriope muscari -MF096463.1
#1T52-4-7 #1TS2-Liriope_muscari -MFO96462.1
#ITS2-DT

CT.GGCA... ...G.CGC.T CAAGGC
CT.GGCA... ...G.CGC.T CA.GGC
CT.GGCA... ...G.CGC.T C..GGC
CT.GGCA... ...G.CGC.T C..GGC
CT.GGCA... ...G.CGC.T CA.GGC
CT.GGCAA «+G.CGCCT CA.GGC
CT.GGCA. .. TGACGC.T CA.GGC
CT.GGCA. .. TGACGC.T CA.GGC
CT.GGCAA.. ...G.CGCCT CA.GGC
C..GGCA.CA ...G.CGC.. CA.GGC
C..GGCA.C. .C.G.CGC.. CA.GGC
C..GGCA.C. .C.G.CGC.. CA.GGC
C..GGCA.C, .C.G.CGC.. CA.GGC
€..GGCA.C. .C.G.CGCC. CA.GGC
C..GGCA.C. .C.G.CGC.. CA.GGC
C..GGCA.C, .C.G.CGC.. CA.GGC
C.TGGCA.C. .C.G.CGC.. CA.GGC
C..GGCA.C. .C.G.CGC.. CA.GGC

Bl 10 FREZEZFNESFMS

#1TS2-Liriope_muscari -EUS30855.1

Fig. 10 Variation loci of Ophiopogon japonicus, Liriope spicata and Liriope muscari
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Tab.3 Analysis of intraspecific and interspecific genetic distances

b %5 (distance )
('species ) 4 ( Ophiopogon japonicas ) 146224 ( Liriope spicata ) A L4 (Liriope muscari )
4 ( Ophiopogon japonicas ) 0~0.0046 ( 0.0008 ) 0.0676~0.0946 ( 0.0824 ) 0.0730~0.0888 ( 0.0795 )
16424 (Liriope spicata ) 0.0676~0.0946 ( 0.0824 ) 0~0.0179(0.0100 ) 0.0180~0.0320 ( 0.0253 )
J 27 4 ( Liriope muscari ) 0.0730~0.0888 ( 0.0795 ) 0.0180~0.0320( 0.0253 ) 0~0.0137(0.0041 )

7 (note ): 55 P A FHIH (the values in parentheses are the averages)

R4 ZLZHRRKEGHERERREVRBRMEERACERUNELR

Tab.4 Length, maximum diameter, mass, number of phloem pieces and core diameter measurements of Ophiopogon japonicus

%' oMo BAZ KBE iy WAL ROHRE
('serial number ) ( diameter of the thickest end )/cm (lengths )/cm (‘mass )/ g ( number of phloem pieces )  ( core diameter )/ pm
1-1 0.592 2.514 0.403 3 15 714.31
1-2 0.322 1.726 0.204 4 11 475.01
1-3 0.512 2.000 0.357 4 22 875.20
1-4 0.294 1.211 0.1977 15 530.02
1-5 0.282 1.322 0.1011 16 479.22
1-6 0.412 1.301 0.0927 10 437.51
1-7 0.424 1.500 0.192 8 19 750.02
1-8 0.426 1.711 0.172'5 15 525.71
1-9 0.452 1.414 0.1125 16 563.24
1-10 0.312 1.298 0.081 1 9 412.55
2-1 0.422 1.692 03164 13 594.13
2-2 0.392 1.612 0.1729 7 358.87
2-3 0.414 1.752 02425 12 500.98
2-4 0.326 1.714 0.150 1 19 761.68
2-5 0.214 1.522 0.089 0 10 398.69
2-6 0.414 1.512 0.1929 20 863.26
2-7 0.402 1.482 0.1330 16 637.08
2-8 0.456 1.412 0.228 3 15 622.89
2-9 0.378 1.414 0.125 8 17 665.93
2-10 0.392 1.302 0.1129 10 451.19
3-1 0.412 1.682 0.2579 9 485.49
3-2 0.512 1.694 03122 21 824.52
3-3 0.592 2.242 0.228 2 22 769.99
3-4 0.294 2.224 0.1319 19 738.95
3-5 0.424 1.332 0.116 8 9 472.56
3-6 0.492 1.794 0.2384 19 885.51
3-7 0.496 1.602 0.2237 18 882.11
3-8 0.302 1.554 0.070 5 11 450.56
3-9 0.476 1.694 0.220 6 16 759.87
3-10 0.312 1.612 0.129 4 9 489.24
4-1 0.422 3.012 0.448 6 21 961.25
4-2 0.314 1.702 0.1126 6 389.89
4-3 0.392 1.784 0.1335 19 721.62
4-4 0.406 1.702 0.144 5 15 537.34
4-5 0.396 1.912 0.183 1 11 489.81
4-6 0.296 1.796 0.1410 13 712.61
4-7 0.392 2.354 0.161 1 14 604.53
4-8 0.404 1.294 0.144 0 16 655.11
4-9 0.456 1.654 0.2209 18 794.92
4-10 0.412 1.712 0.193 7 17 673.41
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Fig. 11 Plot of correlation coefficient between wood core diameter
and number of phloem pieces
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