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Pharmacognostic Identification for Yi Medicine Cyathulae Capitatae Radix and Its Four Confusable Achy-
ranthes Medicinal Materials

TANG Min', GAO Bixing’* , QI Jingliang®, LI Qian®, WANG Ying’, MA Yanhong®, JIANG Guihua'" (1. State Key
Laboratory of Southwestern Chinese Medicine Resources, College of Medicine, Chengdu University of Traditional Chinese Medicine,
Chengdu 611137, China; 2. NMPA Key Laboratory of Quality Evaluation of Chinese Patent Medicines, Sichuan Institute for Drug Con-
trol, Chengdu 611731, China)

ABSTRACT: OBJECTIVE To investigate accurate identification methods for the Yi medicine Cyathulae Capitatae Radix, and pro-
vide scientific basis for its accurate application. METHODS A camera imaging system was used to identify original plant differences
based on plant taxonomy. A trait identification method was established through the comprehensive application of cameras, stereo-
microscopes, and fluorescence microscopy imaging systems . Optical microscopy, fluorescence microscopy, and polarizing microscopy
imaging systems were used to identify the differences in microscopic identification ( cross section and powder ), and a thin layer identi-
fication method was established for the unique components of Cyathulae Capitatae Radix. RESULTS A key table for the origin and
characteristics of the Cyathulae Capitatae Radix and its four adulterants is established, the main differences of the origin are the type
and mode of inflorescence, the shape of stamens, the color of leaves, and the color and taste of the root epidermis. The differences in
characters identification include color, lenticels, cross-section, texture, odor, and the location and intensity of fluorescence response
under different colored light conditions. In microscopic identification, the transverse section of the root can be distinguished by the
number of circles in the three vascular bundles, the number of strands in the central vascular bundle, and fluorescence reaction, but
the difference in powder microscopic characteristics is not significant. The thin layer chromatography established with reference materi-
als of saponin components such as cyaonoside A, cyaonoside B and chikusetsu saponin [Va, in thin layer chromatography can effective-
ly distinguish Cyathulae Capitatae Radix and its four adulterants, the thin layer chromatography established with the reference substance
of sterol component amaranthone can effectively distinguish the other three adulterants except Cyathulae Radix. CONCLUSION Cya-
thulae Capitatae Radix and its four adulterants can be identified through their original plants, characteristics, microscopic cross-sec-

tions, and thin layer chromatography, and the five medicinal materials have significant differences in composition and should
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not be mixed.

KEY WORDS: Yi medicine; Cyathulae Capitatae Radix; identification; origin; characters; microscopic identification; thin layer

chromatography
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Tab.1 Sample information of 5 five achyranthes medicinal materia

AL T ARRE X 3 T3 32K, IR Z A 1) b A 5 T A
il B G IR A M) B AR B

H

1 # #
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6B, BX63 Sy i 55 ( H AR Olympus 23] ) 5
CAMAG TLC Visualizer 2 7 JZ 0 3% 2005 1% R 58
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T34 JB [ Cyathula capitata (Wall. ) Moq. , %
M ] 488 ( Cyathula officinalis Kuan, 4§55 :C) |
H1E (Achyranthes bidentata Blume, Z'5: NX) FH T
4 (Achyranthes aspera L. | 455 . CM) J#i - 4 Jg
[ Achyranthes longifolia ( Makino) Makino, %5 : LY ]
ZRARE S 2R DY) A 2 AL I 5 e e 6 % A TR 24
IpssE . W1,

No. Sample Origin plant Place of origin(in Chinese) || No. Sample Origin plant Place of origin(in Chinese )

Ml Cyathulae capitatae Radix Cyathula capitata(Wall. )Moq. Yuzhong District Chongging || MI0 Cyathulae Capitatae  Cyathula capitata Liangshan Sichuan
(P Radix (Wall. ) Mog. Quulitavity

M2 Cyathulae capitatae Radix Cyathula capitata(Wall. )Moq. Yuzhong District Chongging || C1 Cyathulae Radix Cyathula officinalis Kuan Enshi Hubei (#1018t )
(P

M3 Cyathulae capitatae Radix Cyathula capitata(Wall. )Moq. Chengdu Sichuan( PU)I[i{#R) || C2 Cyathulae Radix Cyathula officinalis Kuan liangshan Sichuan (PUJ11751L1)

M4 Cyathulae capitatae Radix Cyathula capitata(Wall. YMoq. Chengdu Sichuan( PUJI|ii#E) || €3 Cyathulae Radix Cyathula officinalis Kuan Leshan Sichuan( PUJI[4k111)

M5 Cyathulae capitatae Radix Cyathula capitata(Wall. )Moq. Shaoyang Hunan(#JFgHBBH) || C4 Cyathulae Radix Cyathula officinalis Kuan Fengjie Chongqing( LA 1Y)

M6 Cyathulae capitatae Radix Cyathula capitata(Wall. )Moq. Kunming Yunnan( =) || €5 Cyathulae Radix Cyathula officinalis Kuan Ya'an Sichuan( PU)I[H{E4)

M7 Cyathulae capitatae Radix Cyathula capitata(Wall. )Moq. Dali Yunnan( = AHH) NX  Achyranthis Bidentatae Achyranthes bidentata Yongzhou Hunan (g7 )

M8

M9

Cyathulae capitatae Radix Cyathula capitata(Wall. )Moq. Xichang Sichuan ( PUJ1|752,)

Cyathulae capitatae Radix Cyathula capitata(Wall. )Moq. Xichang Sichuan ( PUJ1|7G2)

Radix Blume
CM  Achyranthis Asperae  Achyranthes aspera L. Liangshan Sichuan ( PUJ1[35111)
Radix

LY Achyranthis Longifoliae Achyranthes longifolia
Radix (Makino) Makino

Liangshan Sichuan ( PUJ1[3111)
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Tab. 2 Identification characteristics of the origins of Cyathulae Capitatae Radix and adulterants

Sample Flower

Leaf Root

Cyathulae Capitatae
Radix of 2 -4 centimeters

They are nearly solitary or form short spike like inflorescences, and  sides and ciliate

The flowers are densely integrated into flower clusters, with a diameter The leaves are papery, narrow elliptical in Root gray brown or brownish red,

shape, with sparse villous growth on both  conical, less twisted, bitter, astrin-
gent and slightly tingling in taste

when dried, they are black gray. The apical division of the degenera-

ted stamens is obvious

Cyathulae Radix

The flowers are densely integrated into flower clusters, with a diameter The leaves are wide elliptical in shape, Root grayish brown or brownish
of 1 —1.5 centimeters. Most of them are opposite to each other on the  with a few being obovate in shape.
inflorescence axis, arranged in spikes at the top of the branches,
dense or 2 —3 centimeters apart. After drying, they are nearly white,
and the division of the degenerated stamen tip is not obvious

yellow, cylindrical, twisted, sweet
There are attached rough hairs on the top  and sticky in taste, with a slightly
and dense hairs on the bottom bitter aftertaste

Achyranthis Bidentatae Spike inflorescence terminal or axillary, degenerated stamens with flat Leaves broad, ovate, obovate, or elliptical Root soil yellow, conical, slightly
Radix and round tips, slightly notched serrations, and no tassel like long  rectangular, with attached or spreading sweet and slightly bitter in taste

cilia
Achyranthis Asperae
Radix are flat and long fringe like hairs

pubescence on both sides

Spike inflorescence terminal, with degenerated stamens at the top that Leaves elliptical or elliptical lanceolate, Root soil yellow, cylindrical, slen-

with a few inverted lanceolate, both sur-  der, with a sweet and slightly bitter
faces covered with pubescence, or nearly taste

hairless

Achyranthis Longifoliae Spike inflorescence terminal or axillary, with a purplish red color, de- Leaves lanceolate or broadly lanceolate, Root light red to red, conical, slight-

Radix generated stamen in a square shape, with inconspicuous teeth at the  with purplish red to deep purple under- ly sweet taste
top neath, sparsely covered with pubescence

on both sides
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Tab. 3 Identification characteristics of the characters of Cyathulae Capitatae Radix and adulterants

Section
Variety Colour Lenticel Texture Odour
Texture Stain Visible light w GFP RFP and taste
Cyathulae  Surface The lenticel is Fibrous Several rounds Scattered ~ white Blue fluores- Green  fluores- Red fluores- Crisp  tex- Rich  odour,
Capitatae brownish round  and of  tertiary fascicular dots, cence, scat- cence, several cence, several ture, easy bitter and
Radix yellow or has obvious vascular unclear tertiary tered fascicular  rounds of terti-  rounds of terti-  to break numb taste
brownish protrusions bundles vascular  bun-  points ary  vascular ary  vascular
brown dles bundles, rela-  bundles

Cyathulae  Surface yellow The lenticel is Slightly ke- Several rounds

Radix brown or  horizontally ratinized of  tertiary
gray brown long and not vascular
protruding bundles
Bidentatae ~ Surface gray- Circular Keratinized Tertiary ~vas-
Radix ish yellow to  raised lenti- cular bundle
light brown cel 2 -3 rounds
Achyranthis ~ Surface  gray Circular Slightly The formation
Asperae brown raised lenti-  fibrous of tertiary
Radix cel vascular
bundles into
rings is not
obvious
Achyranthis  Surface light Circular Slightly The  tertiary
Longifoliae  reddish raised lenti-  fibrous vascular
Radix brown cel with ob- bundles are
vious cracks scattered in-
to rings,
with a slight-
ly  purplish
red center

Scattered  white
fascicular dots,
unclear tertiary
vascular  bun-

dles

Unclear tertiary
vascular  bun-
dles

Scattered  white
fascicular dots,
unclear tertiary
vascular  bun-
dles

Purplish  red,
several rounds
of tertiary vas-
cular bundles

tively clear
Cyan  fluores- Green  fluores- Red fluores- Durable and Weak  odour,
cence, several cence, several cence, several not easily sweel taste
rounds of terti-  rounds of terti-  rounds of terti-  broken
ary  vascular ary  vascular ary  vascular

bundles bundles bundles

Light blue fluo- Green fluores- Red fluorescence Soft texture, Weak  odour,
rescence, sev-  cence, indis- easy to  slightly sweet
eral rounds of tinct tertiary break and  slightly
tertiary vascu-  vascular bun- bitter taste
lar bundles dles

Dark blue fluo- Green  fluores- Red fluores- Crisp  tex- Weak odour
rescence, sev- cence, indis- cence, unclear ture, easy with a slightly
eral rounds of tinct  tertiary  parenchyma to break sweet taste,
tertiary vascu-  vascular  bun- followed by a
lar  bundles, dles, visible slight  bitter-
clear and visi- partial paren- ness

ble parenchy-  chyma

ma

Dark blue fluo- Green  fluores- Red fluores- Hard and Weak  odour,
rescence, sev-  cence cence, several brittle, slightly sweet
eral rounds of rounds of terti-  easy to taste

tertiary vascu- ary  vascular  break

lar bundles bundles

1 : GFP — 556 1, RFP - L5 RE H .

Note ; GFP - Green fluorescent protein; RFP — Red fluorescent protein.

L= J5UH 52 - B4R 53 - 4 34 - IRARS 55 - A8

1 — original plant; 2 — flower close-up; 3 — section close-up; 4 — root close-up;

5 - habitat.

B1 TR EFEREEN N ERNE AT

Fig.1 Habitat and original plant map and close up of key

points for identification of Cyathulae Capitatae Radix
<1718 -
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1 - 552 - AE4F 53 - MR 34 - AU 55 - A3
1 — original plant; 2 - flower close-up; 3 — leaf close-up; 4 — root close-up;
5 — habitat.

B2 JI4BERRFEHENEEHNERHS
Fig.2 Habitat and original plant map and close up of key

points for identification of Cyathulae Radix
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L= JRHY);2 - 1E4 553 - 1T 34 - RS 55 - 8.
1 - original plant; 2 - flower close-up; 3 — section close-up; 4 — root close-up;

5 — habitat.
B3 HMEFRAERKEEHGERNEAHS
Fig.3 Habitat and original plant map and close up of key

points for identification of Achyranthis Asperae Radix

1= J5UHY 52 - MRS
1 — original plant; 2 —leaf close-up.

B4 et R AR A A AR
Fig. 4 Original plant map of Achyranthis Longifoliae Radix

2.3 DR
2.3.1  MEEY) BT AR, RI, BET U A, K
B A REAOE AL, B BRSO T W
£, AR, 73 BIAE ] WG BRI D6 WS dh
R U0 I, 0 SR A BT U0 T B R AR DL K 4
L& 6~

SERRM], )5 e ARBE D) B R S5 1 A
2RI LB 2 I B M A A P O AR TR BBER . =
H AR AR TN R R OE IR R PO S i i 55 A7
TE—E 25 TIlith e A B Ry 3 ~8 [, o
UAE R HEE RN 2 ~ 6 R, i (8 X B (964
559 AR = AR MR O 2 ~ 11 B, R A ) s 4
RN 2 ~9 I, Fr A e R s A I = AR A
T E 2GR 2024 4E 9 H 5 59 5 18 1)

R 2 ~ 4 P, VP A R R 2 ~ 3 R
T, €9 LB A R N 3 ~ 6 T,
e A 3 ~ O IR BB 1 (5 B
553 s IO e = LA N 2 ~ 4 P, ELII S , o
SO AT AL SRR 2 ~ 4 IR, JLF g € K 8
{6365k .

2.3.2 BRBHER] TR RS B
G BRI VR B |k A R e B
RICH T LA, IR T R R B
RS

TN R A 2 I LB T K
RITE (G, SF4E TR K B B S R AEAE
RS {HS FR R A BRI b L
FLGAE LFE B ARG, #5014 I A T R A
T A S A S ) 5 T B B I ] I
WS RIS,

2.4 HEEH

241 BAPE CRESMIE 0.2 g, MRRUN
809% FIE 50 mL, A1 30 min, i, AU
H80% HIBEAY 3 WK (HEIK 5 mL) T8 YR IR I i
ShOIRGERIER, 78T, /K 20 mL PR, K M RIE TR
A3 Y, FEK 20 mL, 26T, B AR RV , B
B2 25 mlL iR SRR 2 85, ld, I
SERAE R B S RIS T A I A
AR B T S IV a X BRI
1 mLAM B A JERTE A IR B AT 20
T IVa XA, 0.2.0. 2.0, 1 mg IR 2 3 WA o tf
BV R T 24 0) 2020 41/ 2 i
GBI 0502 ) i 5, B AR 32k A 4036 10 L., X L 0
WIS L, 5B F IR —RER G MR L, L 2R
- K- R (153 31 1 1) SR TP, JETF, WA,
BT WERL 10% BR: 2 BE i, 76 105 C N 3
BT, B AN AT (365 nm) ML, 455
W9,

SE SRR, T TR JE A% 31 U VA TRTE 5 0
TR (3 B 4 90 € B B SR, 1]
T M2 2 I R 2 G v, B
3 Rt B
2.4.2 EMEK BRESMR 1S g, iRV
10 mlL, 75 4 B8 60 min, S HE WL, 16 o B3t i 4
WL, 5 ECHR B 66 1R X B I R R R 1 mL
1 gV, 1A 0 B VL B o 0 25 )
2020 AF IR €38 1 G 0502) i , IR A3
V10 L, X BRI S L, 4 B TR
+ 1719 -

Chin Pharm ], 2024 September, Vol. 59 No. 18



D-1 E-1

>

A

5cm 1 em 2 cm 1 em

500 um “ 500 nm 500 um 500 um

500 um 500 um 500 um 500 um

500 um 500 um 500 um 500 um 500 um

500 um 500 um 500 um 500 um 500 um

A = T5ANE B - AR C - A0 D - HIBA G E - Mk AR5 1 - 25852 - SRIARAE;3 — Wi (A1 = -dh R ) 54 - Wimi (AT WOEF ) 55 - Wi (UV) 5
6 — Wi (GFP) ;7 ~ i1 (RFP)

A - cyathulae Capitatae Radix; B — cyathulae Radix; C — achyranthis Bidentatae Radix; D — achyranthis Asperae Radix; E — achyranthis Longifoliae Radix;1 — medicinal
materials; 2 — surface characteristics; 3 — cross section ( stained with phloroglucinol and hydrochloric acid) ; 4 — cross section (under visible light) ; 5 - cross section (UV) ;
6 — cross section ( GFP) ; 7 — cross section( RFP).

5 T Hr Ak R R R i MR K R AR AE

Fig. 5 Identification characteristics of characters of Cyathulae Capitatae Radix and adulterants
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Tab.4 Main differences in microscopic characteristics of root cross section of Cyathulae Capitatae Radix and adulterants

Identifying projects ~ Cyathulae Capitatae Radix Cyathulae Radix

Achyranthis Bidentatae Radix ~ Achyranthis Asperae Radix

Achyranthis Longifoliae Radix

Number of vascular The tertiary vascular bundles The tertiary vascular bundles The tertiary vascular bun- The tertiary vascular bundles The tertiary vascular bundles are

bundle rings

are intermittently arranged in  are intermittently arranged in  dles are intermittently ar-  are intermittently arranged in  intermittently arranged in 2 -4

3 -8 circles 2 —11 circles ranged in 2 —4 circles 3 -6 circles circles, with narrow intervals
between them
Central  secondary 2 —6 Strands 2 -9 Strands 2 -3 Strands 3 -9 Strands 2 —4 Strands

vascular bundle

Fluorescence reac- Blue fluorescence is weak, All fluorescence is strong
tion with almost no yellow fluo-
rescence

Blue fluorescence is weak

Blue fluorescence is extremely Almost no blue and yellow fluo-
weak rescence

I I T S

A= T5ANE B = JIARIE C = 01D - HUIBAMEGE - M4l 1 - ARRRJZE 52 - R 3 - B2 54 - BERRES A4S — S48 56 — 214k, 7 - SAAEis o) ;8 — AT
A - cyathulae Capitatae Radix; B — cyathulae Radix; C - achyranthis Bidentatae Radix; D — achyranthis Asperae Radix; E — achyranthis Longifoliae Radix; 1 — cork;

2 - phelloderm; 3 — cortex; 4 — calcium oxalate crystal; 5 — conduit; 6 — fiber; 7 — heterotypic vascular bundle; 8 — phloem.

B6 TrHith R AEREBREET B HA

Fig. 6 Cross section micrograph of the roots of Cyathulae Capitatae Radix and adulterants
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A = T5HANE B = NI C - 4R D — HLB I E - MR 1 - 880 (AT IOEF) 52 - BEPI(UV) 53 - B591 (GFP) 34 - §54) (RFP) ;5 - #54) (YFP) ;6 - 4]
(2345 HERED .

A - cyathulae Capitatae Radix; B — cyathulae Radix; C - achyranthis Bidentatae Radix; D — achyranthis Asperae Radix; E — achyranthis Longifoliae Radix. ; 1 - cross cutting
(under visible light) ; 2 — cross cutting (UV) ; 3 — cross cutting (GFP) ; 4 —cross cutting (RFP) ; 5 — cross cutting (YFP) ; 6 — cross cutting ( combination diagram of 2,
3,4, and5)

B 7 TrEANR R R E AR AR B A A

Fig.7 Cross section micrograph of the roots of Cyathulae Capitatae Radix and adulterants

RS THARRERFE DKL ML EZE XA

Tab.5 Main differences in powder microscopic characteristics of Cyathulae Capitatae Radix and adulterants

Sample Powder color Fiber diameter/ pm The diameter of bordered pit vessel/um
Cyathulae Capitatae Radix Brown yellow or brown red 8 -25 10 - 60
Cyathulae Radix Yellowish-brown 8-25 10 -80
Achyranthis Bidentatae Radix Pale yellow 10 -30 8 -90
Achyranthis Asperae Radix Yellowish-brown 11-25 10 -80
Achyranthis Longifoliae Radix Yellowish-brown 10 -25 10 - 80
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1= 274852 - BRREG 5 ;3 — RERESTO AR ;4 - KRS - RESHL A,

o1

50 um

50 um

1 —fiber; 2 — calcium oxalate square crystal; 3 — calcium oxalate sand crystal; 4 — cork cell; 5 —bordered pit vessel.

B8 TR R B AT K ( x40)

Fig. 8 Microscopic features of Cyathulae Capitatae Radix powder( x40)
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A - BB - {28 M1 ~M10, C1 ~C5, NX, CM, LY - ;ST - IR A JIAERRET B ATWS 2 Va xRS (B RTE) 5S2 — FROCHS A & o
A —saponins; B —sterones; M1 - M10, Cl1 - C5, NX, CM, LY - samples; Sl —cyaonoside A, cyaonoside B and chikusetsu saponin [Va;S2 — amaranthone.
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Fig.9 Thin layer chromatogram of Cyathulae Capitatae Radix and adulterants

HER IR, AR S22 Rk, 8 B 9O
I S5 B IL AR, — % 455 S A B T e
Yot B I B 5 R A [ 4R R A5
BRI LG R LR A5 B S A o T RE R —
DI, 5 2GR PEARBTTE R A R B B2 i
WL A B EIE

T3 b Je SRR il AE By B 2252 K, A RTR
FH 75 D52 s ol P ) 22 4Pk B A, A S s
SET SRR E BRI R R T8 A D i OF
AR RV A B A CHLB A R R A
R IHITA D T 39r b Je 24 F PR AR 17 o 4 o A 242
W5k
REFERENCES

[ 1] WANG J F. Pharmacognostic study on Cyathula capitata (Wall. )
Moqg. [D]. Chengdu: Southwest Minzu University, 2017.

[ 2] SONG L R. The Chinese Materia Medica( FA4EA<FL) [ M]. Vol
2. Shanghai: Shanghai Scientific & Technical Publishers, 1999.

[ 3] FLORA OF CHINAEDITORIALI OF CHINESE ACADEMY OF
SCIENCES. Flora of China( P EAEH)E) [M]. Vol 25. Bei-
jing: Beijing Science Press, 1979.

[4] ZHANGJZ,LILM, LUJM, et al. Studies on long-term toxic-
ity of wosi medicine of Yi nationality in China[ J]. Lishizhen Med

- 1724 -

Chin Pharm J, 2024 September, Vol. 59 No. 18

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

Mater Med Res( BB [EHEEEZY) , 2015, 26(5) :1068-1070.
LI'Y, ZHANG JZ, LIU Y, et al. Clinical observation of wosi in
the treatment of gouty arthritis in 60 cases [ J]. Chin J Ethnomed
Ethnopharm ( F [E R R ERIEE2y) , 2014, 23(12) .34.
Compiled by Health Bureau of Honghe Prefecture. Honghe Me-
dicinal Herbs (£ {nf p B 24 ) [M]. Vol 2. Mengzi: Honghe
Prefeeture Health Bureau, 1971.
Institute of Materia Medica, Chinese Academy of Medical Sci-
ences. Chinese Materia Medica( F24§7) [ M]. Vol 1. Beijing:
People’s Medical Publishing House, 1979.
Ch. P(1963) Vol I (*PIEZ5IL 1963 4EhR. —R)[S]. 1963.
Ch. P(2020) Vol 1 (Hr[E241 2020 4Ffi. —7F) [S]. 2020
39.
GAO B X, QI J L, GENG Z, et al. Identification of the roots of
Cyathula officinalis and its adulterant based on saponins[J]. J
Chin Med Mater( " 25£%) , 2020, 43(9) :2118-2123.
QINTT, QIJL, GOU Y, et al. Study on the improvement of
quality standard of Chuanniuxi[ J]. Pharm Clin Chin Mater Med-
ica("PEEHIRIR) , 2020, 11(4) :1-7.
ZHANG G Y, ZHANG W, ZHANG N P, et al. Macroscopic and
microscopic identification of pruni semen and the adulterant spe-
cies[J]. Chin Pharm J(hEZ 2=k, 2023, 58(2) :118-
126.
SHI J, KANG S, ZHANG N P, et al. Microscopic and micro-
scopic identification and digital characterization of rubi fructus
[J]. Chin Pharm J( " EZG2EZE) , 2022, 57(6) :420-427.
(ki H 391:2024-01-19)

HhE 272k 2024 4E 9 H 5 59 &5 18 J]





