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pH 8.0 100 mMZ &Y 2% — §f
(EDTA, BDH - E[) » 1% —FeEHLE
#M(N-lauroyl sarcosine sodium salt, Sigma °
EB) M1 mg/mL #EHE K] ° phenol:
chloroform: isoamyl alcohol = 25:24:1
Jchloroform: isoamyl alcohol = 24:1 »
I8 H Amresco * E£[E © Isopropanol i H
Merck * {E[E] - Agarose B low EEO/EH
GeneMark * 28 -

()#fi{t#E#H : GFX PCR DNA and Gel Band
Purification Kitf#H GE healthcare * 3£ -
DNAF & K EEAT(PCR Master Mix 5X) »
100 bps ladder marker 526X TBE bufferf#
F GeneMark * 2 - USB” ExoSAP-IT"
EAfLHE H Affymetrix * £E - BigDye
Terminator v3.1 cycle sequencing Kit#H
ABI Prism » HZ -

(Z5]F : EsF2 (CCCCT ATCTA TGGTC
CTCCG) * EsR2 (CGTTG CCAGA TTGCT
TCCTT) * EsF3 (GGCGC TATTT CCTTT
CCTAC) K EsR3 (GTACT CCCGC CCTCT
TTG) - EHEZEH NEYRE R ER
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Lane M: 100bp ladder marker, Lane 1: EsS1, Lane 2: EsS5,

Lane 3: EsS7, Lane 4: EsS8, Lane 5: EsS9, Lane 6: EsS10,

Lane 7: EsS13, Lane 8: EsS15, Lane 9: EsS23, Lane 10: EsS27,
Lane11: EsS2A, Lane12: EsS3C, Lane13: EsS4B, Lane 14: ESS5A,

Lane15: EsS9C, Lane B: Blank (no template),

Lane1-10: raw material samples, Lane11-15: preparation samples
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EsS1 i = E. sinica EsS17 (&) E. sinica

EsS2 i = E. sinica EsS18 i () E. sinica

EsS3 il # E. sinica EsS19  fifis(5) E. equisetina (118-C")
EsS4 Ji E. sinica EsS20 i (fh) E. sinica

EsS5 i = E. sinica EsS21 i (%) E. sinica

EsS6 i 5 E. sinica EsS22  Jified E. sinica

EsS7 it B E. sinica EsS23  Jifist E. equisetina (11 8-Ca,l47—Tb)
EsS8 N E. sinica EsS24 i E. sinica

EsS9 EhiE E. sinica EsS25 s E. sinica

EsS10 e (F5) E. sinica EsS26  Jiis E. sinica

EsS11 I 55 () E. sinica EsS27 i E. equisetina (118-C°)
EsS12 R E. sinica EsS28  fii&d E. sinica

EsS13 i e E. sinica EsS29  Jiiie= E. sinica

EsS14 Jiih E. sinica EsS30 Jifis E. sinica

EsS15 A Jfif B E. sinica EsS31  Jifis E. sinica

EsS16 JiiE(F) E. equisetina (118-C")

a. “118-C" R/ {EDNAFHI IS AL E i B U Uy “C”

b. “147-T"Z R {EDNAFFF 14707 B A E IR T

%= - s R AIRMENested POR-DNAT AR R

S O FEE AR e AR i BT VGV  Hi =t e S
EsS1A  EEfiFRL I E. sinica EsS5B  =#HAHG I E. sinica
EsSIB  EEfiff I E. sinica EsS6A [ EGHZE AL I E. sinica
EsS2A  FfEEL I E. sinica EsS6B [ EGHEE AL il E. sinica
EsS2B TFERL II E. sinica EsS7TA ST s I E. sinica
EsS3A INE B I E. sinica EsSSA  FERATEEMIREYS I E. sinica
EsS3C INE R m E. sinica EsS8B  FERIATSEAIRES 11 E. sinica
EsS4A IINE TS I E. sinica EsS8C  FEFRATSLHI£ESS il E. sinica
EsS4B  /INEATE I E. sinica EsS9A  JitE M Fii==i5 I E. sinica
EsS5A  =EAHE I E. sinica EsS9C i+l 5 Ml E sinica
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Sigsgetattbtcctttcctacgtegotgggacgtitaaaccaacaacocaagggtgcctaegg
ggcgetatttocctttcctacgtegetgggacgttaaaccaacaacoecaagggtgcctagg
Sgcgetatttecctttocctacgtogetgggacgttaaaccaacaacccaagggtgcctegyg
ggogoctatttocotttococtacgtogoctgggacgttaaacoaacaacocaagggtgcctogg
ggcgoctatttastttcctacgtagotgggacgttaaaccaacaacccaagggtgacctaegg

ggcgectatttecctttocctacgtocgoctgggacgttaaaccaacaacccaagggtgtctogo
ggogotatttoctttoctacgtagotgggacgttaaaccaacaacocaagggtgtotegyg
ggcocgotatttocctttcctacgtogoctgggacgttaaaccaacaacccaagggtgtotagg
O e T T R

N Y T & X Ty oraaraags b ko A

astgottggtgoegogacgggggoggatocbttacttgoagoctcactgagg— ot boagaoacaacg
aatgcttggtgcgogacgggggcggatcttacttgoccgoetcactgagg—octtocegocacacg

astgottggtgogegacggaggacgaatctbtacttgoecgotcactgggg—actbasasge
aatgottggtgogogacggaggoggatcttacttgocgotocactgggg—ct toogoacag
aatgooctggtgogogacsgaagaaoggatocttacttigoogotocactggag—cht btoaogaooaag
aatgoc—tggtgcgcgatggaggcggatctca-—=—CCocgCctcaatggggcctitbtcacgoactag
aatgc—tqgtchcgotgggggcgqatctcn————cﬁgctGoatggggccttccgcc.cg
aatgoc—tagtgcgcgatgggggcagatctca————cogotcaatgaggccttocegecBeg
A B B I AT e

= s ag

tocogtogoggcggacgcgagttggtgcgcgatgggggacggatcttacttgocgotcaatg
tocogtoegeggegagacgegattggtgegegatggagasggataettacttgeegetcaatg
toococgtocgoggcggacgcgdgttggtgcgcgatgggggcagatcttactttgoccgostcaatg
tocogtogoggoggacgoggttggtgogoegatgggggoggatottacttgoogotoaatg
toccocgtocgcggcggacgcaddttggtgcagcgatggggdcggatcttacttgocactcaatyg
tococgtogoggoggacgoggttggtgogogatgggggcggatoctca————cogotcaatg
toocogtogacddocadgacgocdadttggtgcagcgatagaggdacadgatctica-———cocgctcaatg
tocogtogoggoggacgoggttagtglgcgatgggggcggatoctoca— —— —cogotocaatg
ey Y S W TR PP b - Gpr ol S

ggg—-ctthocogoooagtocccgtogtagticgtoggocgagggaggtagcgcgatggggageogog a
ggg-cttoogoocogtocogtogtagtogtoggoogoegggoggtgogogatgoygogogoga
ggg-cttocogoocogtococgtogtagtocgtogaccgcgggdgdtgogcgataggggooaga
dog-Ccttoogoacogtacogtagtagtogtoggccgodudadadtadocgdogdat guadaacogga
ggg-Ccttoogoooogtocogtogtogtocgtogacocgogadgaatgcgcgatggagaacaga
gggocottoagocccgtaocagtae-——gtoatoggoogogggdggatgcacgatgggagagcgga
gggecttoogoccagtocagte—- ——gtocateggocogaeggggggtgoacgatgggaggagoa
e e e e e e e e A e A ke A e ke T e A T R e e ok _ e ok e e e o e e o o e ke o e e A e e e ok e o e o e e o e
tocttacttgcoocgotcactgggacsticoacoocgtoccatogtogcctocttbococgaaacya
tottacttgoogoctcactggggottocogoooogtoccatogtogooct oot ttocggQogooy
Coltactigoogolcac lgugauc i locgoooogloccal oyl ogoc oo it Looaggaa oo
tocttacttgoogoctocactggggottocogooccogtoccatogtogocctocctttocoggagoog
tottacttgoogotocactggggottoacgeccagtoccatogtagoctacctttocoggggag
tctoca-———COogclhocactggggottcogoocoocgtocogtogtogoctocctttocoggggog

toctca————cocgoctocactggdacttococgocccocgtocccgtbtogtogocctcctttcocagauacy
totoca-———cogotcactggggcttocgooocsgtoragtogtaogoctoctttocagaggagca
e kR X b ST e A U i S R A A A g

A A

coctattoccaattttttactoctgtagagaaaacttggaccgggagttoccaggcaaagagao
coctattocaattttttactotgtagagaaaacttgggoogggagttoocggoaaagaggod
coctattoccasttttttactoctgtagagaaaacttgggccgagagtbtccaggcanagagag
coctattoccaattttttactoctgtagagaaaacttgggoogggagttoccggcaaagaggcg
tattccaattttttactotgtagagaaaacttgggcogagagtitcogygcaaagagadg
coctattocaattttttoctocagtagagaaaacttgggococgggagttocogagcaaagagac
ccococtattoccaattttttoctcagtagagaaaacttgggccgggagttoccggcaaagaggd
coctattoccaattttttoctocagtagagaaaacttgggcocagagagttocogacaaagagoo

O L L Th o o S Sp e S e S

=

e e e e e ke e e ke ke e e e R e ke ke e Ak R ke

cgggagtac
sgggagtac
cgggagtac

cgggagtac
=3 - tac
cgdgagtac
=3 = tac

e e e e e ol e ok
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Es-Gl:304557252/5GenBankE & 55  Ei-Gl: 3045572655GenBank/Rfin =% 5!
Ee-Gl: 56069988/&GenBankARB§ i &= 5! * ggcgctatitectticctac&ESF35| FRFIZME
caaagagggcgggagtacAEsR35| F I B i 2 i B

M, EE TR AEGenBank Gl: 56069988 KB fii & FE A ERZ(UE
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|dentification of Ephedrae Herba and Its Preparations
by PCR-amplified ITS Region Sequencing Method

HUI-CHUN LEE, YUNG-CHUAN HSIEH, KANG-TSU LU,
CHIA-FEN TSAI AND HWEI-FANG CHENG

Division of Research and Analysis, TFDA

ABSTRACT

Ephedrae Herba consists of the dried stem or aerial part of three specific Ephedrae species, namely
Ephedra sinica Stapf, Ephedra intermedia Schrenk et C. A. Mey. and Ephedra equisetina Bge. This study
aimed on the development of a nested polymerase chain reaction (Nested PCR) and DNA sequencing
method for the identification of genuine Ephedrae Herba. The concept of this method was to amplify
internal transcribed spacer (ITS) regions by Nested PCR and then the PCR products were analyzed by
auto-sequencer. The established method was applied to a survey of 31 herbs and 18 Chinese medicine
preparations. The results showed that 27 and 4 herbal samples were identified as Ephedra sinica and
Ephedra equisetina, respectively. The 18 Chinese medicine preparations were found all belong to species
of Ephedra sinica. This method is selective for the identification of Ephedrae Herba in forms of herb and

its Chinese medicine preparations.

Key words: ephedrae herba, ITS, nested PCR and DNA sequencing





