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The Anatomical Identification—key of Ephedrae Herba and its adulterant
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ABSTRACT

Objectives . Ephedra regeliana, although similar to the other £ sinica, E. intermedia, and E equisetina, is not
authorized by The Korean Pharmacopoeia and yet has also been imported under the name of 'Ma—Hwang'. The aim
of this study was to perform a comparative anatomical evaluation of Ephedrae Sinicae Herba (ESH), Ephedrae
Intermedicae Herba (EIH), Ephedrae Equisetinae Herba (EEH) and Ephedrae Regelianae Herba (ERH),

Methods : Permanent paraffin—embedded specimens were produced using the paraffin—tertiary butyl alcohol (TBA)
method, to visualize their anatomical features via light microscopy.

Results : ESH and ERH transverse sections were in the shape of a long ellipse, while those of EIH and EEH were in
the shape of a circle, These anatomical characteristics substantiated the results of external morphological examination,
The sections revealed that each of the four samples showed significantly different cortexes, The cortex of ESH was
wider than two thirds of the section, unlike that of the other samples which was relatively narrow, The xylems of
ERH, EIH, and EEH demonstrated interconnectivity with other adjacent xylems, contrary to those in ESH, Therefore,
the characteristic development of the xylems over time was used to distinguish ERH from the other, Furthermore,
parenchymal morphology in the central cylinder was also a good criterion to differentiate between EIH and EEH,
since EIH demonstrated parenchymal cells that were shaped like a rounded—triangle, whereas EEH parenchymal
cells were chrysanthemum—shaped.,

Conclusions : The identification—keys established in this study would facilitate the accurate identification of microscopic

features of the four varieties of 'Ma—Hwang'.
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Table 1. Informations of samples
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1. A=

2 a7 AHE AEs SAYTE Exstudo A%
2 (Deposited No, WSU-2—-07—ES01, WSU-2-07—EI01)
I} Ygjetn Exstw Al o] R EE (Deposited No, WKU—
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TAS AN T A3y Exstud ExFEA A 222
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(Table 1).

Herb name

Scientific name of original plant

Site (Date) Deposited No,

Cho—Mahwang (¥EJi#)
Jung—Mahwang (HJFi&)
Mokjeok—Mahwang (KBfiE)

Seja—Mahwang (i)

Ephedra sinica Stapf
Ephedra intermedia Schrenk & C. A, Mey.
Ephedra equisetina Bunge

Ephedra regeliana Florin

Kansu, China (2007.07) WSU-2-07-ES01

Kansu, China (2007.07) WSU-2-07-EI01
Kazakhstan (2011,08) WKU-2-11-EE01

Pakistan (2012.08) WKU-2-14-ER02

Safranin O, FastGreen FCF 52 JAA|2F3} formalin,
acetic acid 59 Aok Sigma—Aldrich (St. Louis, USA)
o| A, Xylene 52| f7]8vle 44434 (Daejeon, Korea)
oA FstETh

2. %y

L HOE FAA (95% ethylalcohol @ acetic acid :
formalin : water = 50 : 5: 10 : 35 v/v)& ZAHA|7] T &
718}l rapid—dehydration method® B4A|Z1 & Paraffin—
TBA method®]] @2 % ZmjA|# paraffin blockE A X3t
At ©]AE microtome (Leica, Germany)2 2 5—10 um 2
g 2oz FAaste] sofo|Sof RAAIA A D XA
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Zsto] Aato] AA5FAT
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1. 2u}3H(Efi#) Ephedrae Sinicae Herba
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Fig. 1. Ephedra Sinicae Herba. cross—section 100X (A), longitudinal—section 100X (B), cortex 400X (C), vascular bundle 200X (D), pith

100X (E), vessel and longitudinal—section 400X (F), stoma 400X (G).
Abbreviations: ¢, cambium ; cx, cortex ;
phloem ; p, parenchyma ; sto. stoma ; tr, tracheid ; xv. xylem ;

Zul3Hhfii#) Ephedrae Intermediae Herba

2.
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i oF 30 - 33 = PolkE olETh. R Atole Eoll= M
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cu, cuticle ; hfb, hypodermal fiber bundle ; m, pith, medulla ; pfb, pericycle fiber bundle ; ph,
V. vessel
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Fig. 2. Ephedra Intermediae Herba. cross—section 100X (A), longitudinal—section 100X (B), cortex 200X (C), vascular bundle 200X (D),

pith 200X (E), vessel and longitudinal—section 400X (F), stoma 400X (G).
Abbreviations: ¢, cambium ; cx, cortex ; cu, cuticle ; hfb, hypodermal fiber bundle ; m, pith, medulla ; pfb, pericycle fiber bundle ; ph,

phloem ; p. parenchyma ; sto. stoma ; tr. tracheid ; xy. xvlem ; v, vessel

3. EAul3(kMifii#) Ephedrae Equisetinae
Herba

FEH2 e R RKe FiEeIU el vls) A
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ol Z . B AtolY] Zolle A 2 KALol U
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Fig. 3. Ephedra Equisetinae Herba. cross—section 100X (A), longitudinal—section 100X (B), cortex 200X (C), vascular bundle 200X (D),
pith 200X (E), vessel and longitudinal—section 400X (F), stoma 200X (G).

Abbreviations: ¢, cambium ; cx, cortex ; cu, cuticle ; hfb, hypodermal fiber bundle ; m, pith, medulla ; pfb, pericycle fiber bundle ; ph,
phloem ; p. parenchyma ; sto. stoma ; tr. tracheid ; xy. xvlem ; v, vessel

4, MAuEGHlF)ii#%) Ephedrae Regelianae
Herba
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Fig. 4. Ephedra Regelianae Herba. cross—section 100X (A), longitudinal—section 100X (B), cortex 400X (C), vascular bundle 100X (D),

pith 200X (E), vessel and longitudinal—section 400X (F), stoma 400X (G).
Abbreviations: ¢, cambium ; cx, cortex ; cu, cuticle ; hfb, hypodermal fiber bundle ; m, pith, medulla ; pfb, pericycle fiber bundle ; ph,

phloem ; p, parenchyma ; sto, stoma ; tr, tracheid ; xy, xylem ; v, vessel
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