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Ji % A& )R 2% i FHEphedraceae M 4 3 ik Ephedra sinica Stapf ~ ¥ Jik % Ephedra
intermedia Schrenk et C. A. Mey. & KM ik 5 Ephedra equisetina Bge. Z $.) EH ¥ > R
#F % VAITS (internal transcribed spacer) i £ 7 7E & K A 4230 » 2%t # Ephedray & —
Z 5] T #4117 Nested PCR-DNA K 5 » & 5 34+ B ] 2 i xR R 455 5 ik - Mtk
B ob Y BT EAR R T MR AR AL GAR S M BRER L2 TR
R 0 P 2T BE M M S YL % Ephedra sinica R 3 B AR A 0 T 57 SN RE HL
Ephedra equisetina? 99% 84 - 2| 204605 J& 2 R o £ B e ke ko
ik AR B A 184 AR 4 R AE. sinica © 4RI T 0 KHFRIE 5L ANested
PCR-DNA R - 77 ik fe B4 3, % A2 1 Rl AL 75 A ¥ 39 T & — 3bst | g JAR -

RASEE - M= * ITS * Nested PCR-DNAZEFRF

|

Al

Rig T 2@ | FOE o SRR
it = FlEphedraceactEY) & i 5 Ephedra sinica
Stapf » Hfiifi % Ephedra intermedia Schrenk et C.
A. Mey. K KW 5 Ephedra equisetina Bge..Z
HZME R o TEMRTPEIANEE - &= L
(PG ~ R~ BRPE ~ HARSE M o R MR
BEITHGE ~ B - FIZKEEZDIRE - 78
FHEIEA o EEE s 547 ¥ RH
B 2B BERD - ABRTEA IR MR
o AUNERES  HEGER - HE - B =
Z /T REIE S EE 55
Jb -~ AZ[EA - GBS HE - FiR
W » WV INER S o s 2 B E T &
SEETIERY - REREERESK » T
AP prmE R - B ERY - JUiER
O HIH] IR R R -

it s FHEEME SN B LIEE AL - 92

MREREY - EhEd o BHE1-2 mm >
il PRI RG » T2 A > HAE 1.5-3
mm - G - R ERZ o - B
1-1.5 mm > SEAHERC o H T AR SRR
A EHEEL W B AR E I T A R S R - (2%
(SR AT - Mk TR AR SR - Ry T
feETiiE i 2 BRI P e BB - AR oeaE
SLEERS R BRI e R T - R S
e

ME KRG E
—  MHIE

IR EZER 314 - BEEERAE R
SRS AT A 0 | 1 B A B 8 S R A
1o -

(IR s B« 180 - ELEOfEE ST -
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BASEVIITE R SN

=

() — 5L ZE  lysis buffer[F 100 mM =¥
FH L & 5 1 BE (Tris-HC1, BDH » 2£[H) »
pH 8.0 100 mMZ &Y 2% — ¢
(EDTA, BDH - E[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 °
f% B Amresco * E£[E © Isopropanol i H
Merck * {E[E] - Agarose B low EEO/fEH
GeneMark * 2 -

()#fi{t#E#H : GFX PCR DNA and Gel Band
Purification Kitf#H GE healthcare » 3£ -
DNAF & KA (PCR Master Mix 5X) »
100 bps ladder marker 526X TBE bufferf#
H GeneMark * i < USB" ExoSAP-IT"
EALHE 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) - EHEZEEH NEVRE RO ER

INF]

= &R R

(PR AR E vk K iE B % (Mupid-exU »
ADVANCE © H7A)

() & E SH 7 JE 55 (PC-320 » ASTEC » H
)

BB A (ImageQuant 300 * GE
Healthcare » J2[E)

(M) B FF5(3130 Genetic Analyzer °
ABI» HE)

+ DNAZZERER 1L
RIBE Sy E B RE 2RI

HEAT o R B R o PP 2100 mg B
2 mLEEHELEH > 1AL mLZlysis buffer
(100 mM Tris-HCI, pH 8.0, 100 mM EDTA, 1%
N-lauroylsarcosine sodium salt, and 1 mg/mL
proteinase K) * 56 C/Ki& 1/ « I A BRVE
EH#E1E 2 phenol: chloroform: isoamyl alcohol
(25:24:1; v/v/Iv) » IREFEEL > LL12000 x g#ff 0
5534 o B RIUKE100 uL - JA65°C THEL
Y75 e e = PR B IR AL 8% - B AL SHVE TR (10%
CTAB in 0.7 M&AALER) » WEERENR65TK
W15578 - N AR chloroform: isoamyl
alcohol (24:1; v/v) » IREZEHL > LL12000 x gk
05578 - BELRIUKE - 1A 758818 2 52
PBE f20.1 (5818 2 3 MASRRERIA TR » LA12000 x g
HELS 8 - BEOREIE BEH - HI0BRYE
H21% » JIA50-100 pLAEE /KIEE - DNAVAR
FLAPCR DNA and Gel Band Purification Kitiffi
(bR EPCRIEREF -

4~ PCR FEERE )

HY B £ 22 b B B 7 i B8 DN A VA TR 1 1
i > LA25 uM EsF2 » EsR25 [T ¥#§450.5 uL - Il
ADNAE & K IEFHEI(PCR Master Mix 5X)i#
{5 — RPCRIEHGSFE - -1 15594°C 3080 -
58°C 30 ~ 72°C 30¥F30EHH - #£LL25 pM
EsF3 » EsR375 [ F#1 755 — KPCRIEME S FE
B F594°C 308 ~ 57°C 30% ~ 72°C 30fP 3%
3B o FESER R EVPCREY)S nL g 4L 7
(EZ-vision DNA dye 6X)iE& » DL1.8 %I
e ETTEE KT » LAlImageQuant 30052 {5 A4
BIZZAER -

7~ ~ DNATE FEE R B4

HPCREY)LLExo-SAP ITEAA ML » FFLL
BigDye Terminator v3.1 cycle sequencing KitE
i % - B A96FLEE L3130 Genetic Analyzer
B8 E FEEDNAFYI T - FTiSE Fras =
I FH 25 BRI B 2 8 A2 e (NC B & LB A3 AT I A
HELTFPAILLE -
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FEREET R

DA 5 ZEA TS 2 JE 54 5 S GenBank &
K} EE# EphedraBEYI TS Y& R (55 -
tEt ¥ Ephedral @5 — 25T % » &L 5T
X H & HIE, - Bfi% HEsF2-EsR2 F EsF3-EsR3
15 [ S i 5 Nested PCREE B B
PCREVIFFYI R ERTF353 bp » Nested PCRIE
V) EE Vi et SR A & — P - ZE A R B RS 2
AEA o KEY R EETERFIE - FY15
Mredbb it - ZEM S RIAE RAIFR — © 311153
Migg - 27 g E P S R BlGenBank LE.
sinicaFP AR » HER4FFEHEESS16 ~ EsS19
EsS23 }EsS27.2 J75 82 GenBank FE. equisetina
FFHE99%E AR - {E1EH T3 1180 g EEC

[ | 1
ood Veuel Wt bl b Vol s

s
ownoo

YLy
TCTTOT

500 bp

300 bp
200 bp

100 bp

B— - MEZEM KR & E Nested PCREYEIXHER

I

7

bl

U 5 SHAME RS EsS231E P 3 (i B 14718 FH il =
THUR » LSRG R A0E = - 184 Bt i
ERAERITRSE. sinica » QIFR_F7 ©

AR AT U SR G 2 i e S A Bl B AR A A
HEAR M e FAURAIRERE - HE FAERIIER
IERER =B - B Nested PCREE € 512 %
T B 5 8 Tl o B R o R B D
= PR E ORI EE - HEFRERAS
R - HER ] RE R R SR s AR T 55 b Uil
BN - BCEEE M TSR EARIREE M -

AW F2 R T Nested PCR-DNAE £ 51
A& BA T ER 2 ALY i s 2 R R
{5 R o B B S (5 P ) IE R 1 S 15 B iR L R
& - EREREA PR EEEMRE B 0 IR
MEFE R R R B R R 22 2 -

8§ 9 10 11 12 13 14 15 B

L} L]

.1 ' e
T v o A Iy =
. "B

B D B e B R B TR a0 e e e -

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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IERLE UG R A ]

F— - fEEEM158ENested PCR-DNAE R 5 5B EfER

A5 B e E AR s HEMEDR e AR

EsS1 i = E. sinica EsS17 i = (&) E. sinica

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

EsS3 il 2 E. sinica EsS19  JiiE(5h) 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  Jifis 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 B 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”FE/R{EDNAFF1 18 B i F g A B C”
b. “147-T"F/REDNA Y147 B A E A T

R~ MmN B#%FENested PCR-DNAEF /A EFER

5 B 1 MpasE TSR i BT R AT e SR
EsS1A  HEREL I E. sinica EsS5B  —“EHHE G 11 E. sinica
EsSIB  EEfREL 1I E. sinica EsS6A [RGB EEL I E. sinica
EsS2A  ATERL I E. sinica EsS6B [ EEELEL 1I E. sinica
EsS2B TLFEEL II E. sinica EsS7A B Tfiis=% I E. sinica
EsS3A INE B I E. sinica EsSSA  FERATEEMIREYS I E. sinica
EsS3C INEBEE 1 E. sinica EsSSB  HERTATEEMIRES II E. sinica
EsS4A INE TS I E. sinica EsS8C  FERIATZLHIRES; il E. sinica
EsS4B  /N#Em S I E. sinica EsS9A i THl15 I E. sinica
EsS5A =EOES I E. sinica EsSOC it Fii=E15 1 E. sinica
S2EVEL 2. Yeom, G. G., Min, S. and Kim, S. Y. 2014.

1. Kim, B. S., Song, M. Y. and Kim, H. 2014. 2,3,5,6-Tetramethylpyrazine of Ephedra sinica

. . . 1 1 i infl i
The anti-obesity effect of Ephedra sinica regulates melanogenesis and inflammation

through modulation of gut microbiota in obese in a UVA-induced melanoma/keratinocytes
co-culture system. Int Immunopharmacol.
18(2): 262-269.

3. Zang, X., Shang, M. and Xu, F. and et al.

Korean women. J Ethnopharmacol. 152(3):
532-539.
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E=mSla
EsS1B
EBi-GI ;304557265
Eae—GI: 56069088
Easle
E=S23

219
JEFHITSFr 58 5 Jik i 2 A e LB

gocgctatttectttectacgtagotgggacgttaaaccaacaacccaagggtgocctagg
ggocgoctatttocctttocctacgtogotgggacgttaaaccaacaacocaagggtgcctogg
ggcogotatttoctttoctacgtaogotgggacgttaaaccaacaacccaagggtgcctagg
ggocgotatttocotttoctacgtogoctgggacgttaaacocaacaacocaagggtgcoctogg
ggogectatttoctttoctacgtagotgggacgttanaccanacancocangggtgoctaga

ggcgcetatttocctttocctacgtocgoctgggacgttaaaccaacaaceccaagggtgtctogo
ggogotatttoctttoctacgtagotgggacgttaaaccaacaacocaagggtgtotegyg
ggcocgotatttocctttcctacgtogoctgggacgttaaaccaacaacccaagggtgtotagg
O e T T R

T L s o T - kA
astgocttggtgogogacgggggcggatocttacttgoagoctcactgggg—ctbtocogaoacacg
aatgcttggtgogogacggadggoggatcttact tgocgotcactgaggg— ot tocogoaaad
astgottggtgogegacggaggacgaatctbtacttgoecgotcactgggg—actbasasge
aatgottggtgogogacggaggoggatcttacttgocgotocactgggg—ct toogoacag
aatgooctggtgogogacsgaagaaoggatocttacttigoogotocactggag—cht btoaogaooaag
aatgoc—tggtgcgcgatggaggcggatctca-—=—CCocgCctcaatggggcctitbtcacgoactag
aatgo—tggtgogogatgggggoggatctoca—— —ccgctcoatggggccttccgcc'cg
aatgoc—tagtgcgcgatgggggcagatctca————cogotcaatgaggccttocegecBeg

o T T T s B TR I Sprepr apr e ap e

ot |

tocogtogoggcggacgcgagttggtgcgcgatgggggacggatcttacttgocgotcaatg
tocogtogoggoggacgogattggtgogogatgggggoggatottacttgoogotoaa tog
tocogtogoggoggacgocggttggtgcgogatgggggosggatocttacttgocgotcaatg
tocogtogoggoggacgoggttggtgogoegatgggggoggatottacttgoogotoaatg
tocogtogoggcsggacgcggttggtagcacgatgggggsggatcttacttgocgostcaatag
tooogtogoggoggacgoggttggtgogogatgggggogogatctoca——=—=—ocogotocaatg
Ltocogtogaogdoggacgaogditgagtgogogatagggagogagatctca— ———caogotcaatog
tocogtogoggoggacgoggttggtggogatgoggggoggatotoa— ———cogotocaatg
ey Y S W TR PP b - Gpr ol S

ggg—-ctthocogoooagtocccgtogtagticgtoggocgagggaggtagcgcgatggggageogog a
ggg-cttoogoocogtocogtogtagtogtoggoogoegggoggtgogogatgoygogogoga
ggg-cttocogoococogtocogtogtagtocgtoggcocgoggaaaatgcgcgatggagagcaga
dog-Ccttoogoacogtacogtagtagtogtoggccgodudadadtadocgdogdat guadaacogga
ggg-Ccttoogoooogtocogtogtogtocgtogacocgogadgaatgcgcgatggagaacaga
gggocttoagoacagtacagta-——Jgtaatoggocgogagdagadtagcacagatgggggogga
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
deode ke e e e ke e ke e ok e e e ke e e e ke oA e

T

coctattocaattttttactoctgtagagaaaacttaggaccagggagttoccggcanagacgoag
coctattocaattttttactotgtagagaaaactitgggccgggagttocggcaaagagoo
coctattoccasttttttactoctgtagagaaaacttgggccgagagtbtccaggcanagagag
coctattoccaattttttactoctgtagagaaaacttgggoogggagttoccggcaaagaggcg
cocctattoccaattttttactoctgtagagaaaacttgggcogagagttoccgugcaaagagad
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

]

—gggagtac
=gggagtac

(1]

cgggagtac
cgggagtac
coggagtac
= Aagtac

n

cgdgagtac
= tac
b e e e e e e

1]

+
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EsSO1 » EsS16 » EsS23&fii ZZEM1%R8 » EsS1A ~ EsS1BAME X588
Es-Gl:304557252/5GenBankE & 55  Ei-Gl: 3045572655GenBank/ R = %51
Ee-Gl: 56069988/&GenBankARB§ i &= 75! © ggcgctatitectticctac&ESF35| FRFIZME
caaagagggcgggagtacAEsR35| FF I B it 2 i B

M, mEETRAEGenBank Gl: 56069988 KB fii & IR ER (U E
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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 Ephedrac Herba in forms of herb and

its Chinese medicine preparations.

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





