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Abstract: Objective  To provide theoretical basis of pharmacognosy for utilization and development of Maidong
(Ophiopogonis Radix) produced from two places and its adulterant, and provide guidance for follow-up study. Methods The
character identification and microscopic identification under normal light and polarized light were performed to systematically
study on 32 batches of Ophiopogonis Radix and its adulterants, including Ophiopogon japonicus from Sichuan and Zhejiang;
Liriope muscari, Liriope spicatavar. prolifera, Liriope platyphylla and Liriope platyphylla var. variegata. Using big graph image
merging and real-time depth of field expansion photography, the data of holographic color microscopic image were obtained.

Results Six kinds of Ophiopogonix Radix and its adulterants can be basically distinguished from character identification of
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the appearance, ratio of length to diameter, texture and cross-section. It’s the first time to obtain holographic color image data
by cross-sectional microscopy, wood parts and calcium oxalate needle crystal in polarized light had a clear discernibility. There
were significant differences in the ratio of stele (the ratio of the diameter of the stele to the diameter of the cross section), the
number of stone cell layers, the number of phloem bundles, and the number of xylem vessels in Ophiopogonis Radix and its
adulterants. There were slight differences in the length of calcium oxalate crystal, wall thickness of stone cells and the diameter
of the endodermis. Conclusion This method is simple and feasible, and can quickly identify Ophiopogonis Radix and its
adulterants.

Key words: Ophiopogonis Radix; Liriopes Radix; field expansion photography; big graph image merging; polarized light;

morphological identification; microscopic identification
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Table 1 List of medicinal materials
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1 JIIZ24 Ophiopogon japonicus (L. f) Ker-Gawl. WNHRE 2R AR AR D1801040  HEWH

2 JIIFE% N e 2R BIRAR D1801054  EE

3 JIFEL WUNF e 2R HIRA R D1811034 ETHE
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12 WL EREFFEAGIARAF 20180612  HELE
13 WL EREHFEAGIARAF 201807003 HEIE
14 WL EREFFEAGIARAF 20191213  HELE
15 WiE4 ERFHEREZIARAE 20180713  EWFE
16 W4 ERFHEREZIARAF 20180309 EFE
17 WiFE4 ERFHEREZIARAF 20190908  EFE
18 Wiz IEREHERZGIAHRAT 20191221 HETE
19 WL ZINZM T 20190309 HEE
20 WL ZINZM T 20190319 HEE
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1-appearance 2-vertical section 3-cross section A4-O. japonicus (CMD) B-O. japonicus (ZMD) C-L. spicata var. prolifera  D-L. muscari  E-L. platyphylla

F-L. platyphylla var. variegata
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Fig. 1 Character of Ophiopogonis Radix and its adulterants
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Table 2 Character identification results of Ophiopogonis Radix and its adulterants
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Length/diameter ratio: maximum < 8.00, appearance mostly shorter, maximum > 8.00, appearance mostly slender
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endoderm-stele
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Fig. 2 Microscopic characteristics of cross section of O.
Jjaponicus (CMD)
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3 JIEE AT 2R E
Fig. 3 Microscopic characteristics of stele cross section of
stele of O. japonicus (CMD)
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Fig. 4 Microscopic characteristic of cross section of O.
Jjaponicus (ZMD)
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Fig.5 Microscopic characteristic of cross section of stele of
O. japonicus (ZMD) (X 10)
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Fig. 6 Microscopic characteristic of L. muscari
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Fig. 7 Microscopic characteristic of cross section of stele of
L. muscari (X10)
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Fig. 8 Microscopic characteristics of cross section of L.

spicata var. prolifera
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Fig. 9 Microscopic characteristics of cross section of L.

spicata var. prolifera (X 10)
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Fig. 10 Microscopic characteristics of cross section of L.

platyphylla
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Fig. 11 Microscopic characteristics of cross section of stele
of L. platyphylla (X 10)
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Fig. 12 Microscopic characteristics of cross sction of L.
platyphylla var. variegata
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Fig. 13 Microscopic characteristics of cross section of stele

of L. platyphylla var. variegata (X 10)
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Table 3 Similarities and differences in of microscopic characteristics of cross section of Ophiopogonis Radix and its adulterants
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Fig. 14 Powder of O. japonicus (CMD) (X 40)
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Fig. 15 Powder of O. japonicus (ZMD) (X 40)
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Fig. 17 Powder of L. spicata var. prolifera (X 40)
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19 EBFEHELHRE (X400
& 18 [EFAMHWLEZKHEKE (X40) Fig. 19 Powder of L. platyphylla var. variegata
Fig. 18 Powder of L. platyphylla (X 40) (X 40)
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Table 4 Microscopic characteristics of powder of Ophiopogonis Radix and its adulterants
R Y4 TR Sh i R4k 4 W B2 A
B MZELA APREARES SR, SRR, RimtiRl, SRl REK T, 80915, R MK 7 BiE Tr
K ERN 4231 ~5506 HFEEBATH. REEMES527~7.62um  EALAYIE, QLS

pum, KN 4281~ EHAF 14~36 um, B R, HE 4.04~6.60
65.24 um T pm
Wi ERRGE SN 25.78~31.91[F I FE 4 EHWHK T, AR HE, SHLSIR,
pm, FRREE SRR 52.92~ BENE 734~13.82 um  EAZ 4.04~6.60 um
60.33 um
hFL FEEL  HR4GSEBKN 45.09~48.15F)11FE 4 KWK Z MY, MBS, HE
F4& pm, FRREE SRR N 19.87~ BEME 413~555um  2.70~3.10 um
27.14 pm
WAIEZEA IR B AR IR 4 o B 43 B N IRI 4 FKRFWEZ M, BEGILELLAANE, B
22.93~31.98 um J% 21.44~ /% 4.06~4.42 pm % 2.82~3.95 ym
33.19 ym
BIES BL EPIRE R ARG BB K, MK, REMRECEFRRK B A, 8L & LI W BAE
L SRR 41.24~4950 um K& H, HAE 18~30 JEEEME 7.53~9.68um /b, HF 2.49~2.76
4523~46.15 ym wm, BERE S, SCFLH Hm
B, [ IR B 4
LN
&30 HHER G K 44.27 ~ 5156 FEM A& RKEKFHBEL M, RS LA B HH
F 4 pm, FEIRSS SN 14.23~ J57.41~8.69 um b, Bff 445~5.12
22.65 pm um

3 Wit FIRFE MR ERE, R 7 2R L

ARSI B BORNS 2 M X2 REME (PEZ ) % S8 B RO A7
A 2RISR ZE A K 2 FRVE S Z A FEASY R AR AL, HMEDL R B R S
WHEAT TXS AN B TT s R TH LR INE R 2B, Rfegimim i fkinst, xS
fmiRC R, PR BRI SE G KRERE RO AT RRRALRE ARSI, kR
PHEBOR, SCIN SRY REOR, IR T ZLRAM IR NMER, FEEL. AEl. AReRER
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AT HEIRAR B I8 e N REL S 2R
DI 1 7e 845 5, RIROGIE I N e 2 B A DT
i R LA AR AL T ORI N 1 H S i 7 B A XL
PratEERALRRRE, AREF4E. 3. A4RsE
S, RIRIETR, X EA X RS B
HAEMAT, ORI TS W AEA X
PERAEZA, RIS PRI LY, AR AL ) R
f, MIEBONRE, BB ST, TEgon s
B, FARIRE T IZERE PRI E AL 22 K2R 25H0 KR
i LU D) T SR AR AR SRS AL 4R
SRR AL, A0 S A B SRR SR
BEIR AR RS 45 i (K 0 A 55D, AE 1L H e 5
(i e 175 T 6 FLALER e 5 -3t 52 U V) i 28 234
I ESSIRES, IR LSRR R b 14
PR T RO EEIE . A, AU R E M
ST E AL BRI, o N B S22 A AT R A
HORE, - S A B 0 A 1 U 5 31 B CRFAE

ARG PGS T 2 MBI XL, 2 MR
a2 4 2 2 R R W TR, B s )
T AR AR T ZERIAE, JRRH R E R F R 5IR
oy EPMRIREE R A AR 180 1 KR/ B AR LB
NN 22 AR L HRE R B AR s 2R
D7) T S ke 4 ) 4 R 2 AR R/ ELAR LA A A
Sl CUESEER VIR Sl k(R i S AT €5 IEE S
RORHERRES A AR AR N R ELAR
HAMNER, HEFEUN, B ek id g
b T S ol 55 o o 3 A SR 24 0 I FLVRIE AT (X 7

ARSI P 38 6 5 R e S B 5 5 ST
A FEB R K BB PHE RS &, TR
T ARG J LRI i AR R B B s 5
R OCHE IR L4 SR R B, A T &
FEGH KR S B R 5 BRI B
S SE RN FE AR I e R RFA MR s RIS
WIIRBARZZIEZGH TS 2 A o 20 (0 A 24 52403
feflt VWt FURB R 5T

A SCHRITF 78 R I SR, 324 B9 B2 35
WHCRN 15~23 4, H5ARSIGHTF RIS R K (hE
Zydt) 2020 FERRFICEM 16~22 MARFF, FXW
IR MR BRI AR IREAR R I T
—BHER .
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