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K 5 (M. fortunei) ~

P 3E + K o) 55 (M. bealei) ~
R 5(M. oiwakensis) 5 572 801 3E 5 4 BB A
ﬁﬁxﬁ % % R wm ARG ik AR A AT E ST - R

+ K3 5 (M. japonica) VA Z T 2.1 -+
SRR SR 4L ek AR fﬁifﬁ,*ﬁ&DNA
é’i’ %94«5

134%?%%**%43104%%%@(769%) 35 P EE R 5 (23.1%) © AHF R
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RASEE | M9 B E - TAIEE MM « FEEEEMERE - DNAKERFS!
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Al

Ty B BESERT L I B i 2EY) - BRI
FIRESL - Hpghh Ry "Ih55%E o ARMAE
BLEE &M T S B R4 RY SR R4 216
o+ HIRWESINELIT DL - (EASEEAHE 3R R
R RTEE  Rylit o i E I A - UEMERE R
B RE T - g A R MBSO
# o M) EERLFRHEYIE (llex cornuta)i]
FRREE - BETEEER 1% PHED
PRGBS IS I ~ SEE HIKEAEIR - R
BB AR E - R BAE -\
BRI R S HRINEESY S KBER  ET

X B YE - RIS e R 4
BHRAEMORE (ARGEIE) F - BREEEH
A (REMEEE) ke KI5 IR 2E
A ERHEYfE - ERERREE (EMHE
%) —F Rt g Bl 155 55 Bl - St
T RIhZ5 WIS HIZEA-K TS5 (Mahonia fortuner)
K RABE+ K Ih25 (Mahonia bealei) ™ = Ttk
25 BHEY) 2 IRATE 1006818 - EE AR F
% JLE R - E2EEEES BT
KI5 (Mahonia japonica) Je [l B L+ KIh%5
(Mahonia oiwakensis) » 2R A AZE » HANE]
BRAL - ANEEEES  RE - ARE R R LS
BIEAEANFIRERY AT Ry B P O fa B B B T
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T e WAL - RIS RS R TR
Ry NEJURE - Blf B EEE MWL - HERPRE
Z P nRGEE R S RE R - DIECR B & R
SMNERF L - (B BRI RTh S 2N FIR S
HITEY) - HALERR 3 A= SRR+ IR BN EA
HREGHEAY - B LmFEE - REFFRBEE
i B B IR WE i B EE TR Th5S ~ REEE
T RIS ~ KI5 DU A B LRI 55 %5

TR IR EE F B AR - 3 BURE MR ~ AH AR EE D
#f% S2DNA (Deoxyribonucleic acid)f% 1 5%

% 8 H bR E U7 0 TR A EGER
Rl 5 - R EER R TS an el - PASENL
ARt IR - Tt B R g R
EERCEE - WERHEEN Z 2R A -

MERTGE

— MH
(HRZRREE R B IR RE - MBI HIZER
Thaseft » F¥EH AT ~ +RINE5T
R Bl LR Th 55 50 - FEEt26f: -
OB EE - B E T EEfE 1204 ke 5
e - HEt 130 -

=~ AR

()R LB BN
OCTHE(LEICA, Germany)  Ethanol (57
71, Taiwan) » Safranin (Fluka, USA)
Fast green (Wako, Japan) » Xylene (Lab-
Scan, Ireland) * Absolute alcohol » Canada
balsam » Hydrogen peroxide * Glacial
acetic acid (Merck, Germany) ° 1M Tris-
HCI [Tris (hydroxymethyl) aminomethane
hydrochloride] buffer ~ 0.5M EDTA
(ethylenediaminetetraacetic acid) solution »
Proteinase K (Thermo Fisher Scientific,
USA) » N-Lauroylsarcosine sodium salt »

Phenol: Chloroform: Isoamyl alcohol mixture

(25:24:1, v/v/v) » Chloroform: Isoamyl

alcohol (24:1, v/v) » Isopropanol (Sigma-

Aldrich, USA) > Hexadecyl trimethyl

ammonium bromide (BDH, England) »

Sodium chloride * Agarose (Amresco,

USA) -

(|

GFX"™ DNA and gel band purification

kit (GE healthcare, USA) » Fast-Run taq

master mix 5X » 100 bp DNA ladder marker

(Protech Technology, Taiwan) » EZ-Vision

two DNA dye as loading buffer ~ TBE

buffer (Amresco, USA) ° Qubit dsDNA

HS assay kit * ExoSAP-IT PCR product

cleanup reagent » POP-7 polymer * BigDye

Terminator v3.1 cycle sequencing kit »

BigDye xterminator kit » Running buffer

(Thermo Fisher Scientific, USA) °

ERlik

1. Y5 fi# W% (Lysis buffer) : Double distilled
water 600 pL/mL ~ 0.5M EDTA solution
200 pL/mL ~ IM Tris-HCI buffers 100
pL/mL ~ 10% N-Lauroylsarcosine sodium
salt solution 100 uL/mL JProteinase K 1
mg/mL °

2. CTAB-NaCliA % :Sodium chloride (NaCl)
4.1 giA~80 mL 7k » fii A Hexadecyl
trimethyl ammonium bromide (CTAB) 10

RGP EINEZE65C - fCTAB

m%{eﬁfr fiN7KZ£100 mL -

]

(8 {37 ZE A #%(VHX-6000, Keyence, Japan) °
(NS BT #(CryoStar NX50 System OP,
Thermo Fisher Scientific, USA) °
(j)ﬁ[é”%a’aﬁ?%(f%‘(BXﬂ Olympus, Japan)fff
G R 45 E (Microscope digital camera
DP74) .
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(o) #4 BJF B % (Tube mill control, IKA,
Germany) °

(F)RE 2 KSF-(XS205, Mettler Toledo, Swiss) ©

(TR D24 fE (MC-01N, Major Science,
Taiwan) °

(B)# [ ¥ (Heraeus Biofuge pico, Germany) °

(PR Pz B 8 i '3 72 £ (Quibit 4 Fluorometer,
Thermo Fisher Scientific, USA) °

(h) 5 &5 Tifg 3 45 <2 E 2% (Astec PC320, Astec,
Japan) °

()8 vk i K $2 B 28 (Mupid-exU, Advance,
Japan) °

(DE2 1% A (GelDoc Go Imaging System, Bio-
Rad, USA)

()% F#(3130 Genetic Analyzer, Applied
Biosystems, USA) °

-~ BEE
(A ZEE
1. iR fa s
E A e e iR MR EER B
B EERER -
2. rH Ak S
TR BRI B BGEE A - ROEER
DLOCTIE L - & Y] Fr & F K LA
SafraninflIFast greensf£{T ~HY{H ~ 2
FEfzK ~ ZHZREE - B AR IR
fRi -
3. fRRES e
Bl ERIEE30%EELE K
IR (1:4:5, vIvIVYIRE IR S E i -
HERRERKISOCHEFEA - fREE
e Ry~ B AR EE A - DKk
=R BREREATR/NE - FHEREH PR

EfFRE AR E RS £ - DB
faid -
Elr AV BB

1. DNAZERVER AL,

i e DUy i B bt P ity -+ R e
¥rR100 mg B2 mLAERE(VE - ik
fe 55 A(2005) FE R RS e
7 - HFIFHGFX™ DNA and gel band
purification kitEfl#E{TDNAKAL » #
TR BERERRR B - AR D e e R A
#HDNA (Genomic DNA)A W » Fl
R B S I E R E BR VA AL R U=
& - R R B IR G RE S S Z DNA
PRt 2 BRI I ER R B A -

2. B &l HE 5 € (Polymerase chain
reaction, PCR)
070.2 mL PCRIZJE&E ki Fe — A B
PCRIEEE » AR #K
Fast-Run taq master mix (5X) » 5[ F M f&
IDNARE - IR &G ®RRNEER
AR EEEHN G - R85 [T H2R
o RE NERRIFRAETTPCRIER < 5y
fife (RDNAZE B B DL HEBR R R 0410
FIRZE & R AIPCRIBE MR - B 5
AhEF R SADNARY18S ribosomal RNA
BN - DUEAES [T ¥ 18SIRNAF 1 -
18STRNAR1YVHETT Py &1 4 it B R 5ol i
(Internal control) °

3. Bk
EYPCRZ FEZEY)S WLELEZ-Vision 1 uL
HEITIRA®R - B A% B (Agarose
gel) » HETEK » BEIKEEAE100V ~ 355

&—  PCRRFEARZ B

e VRIIE(UL)
25 uM# [FF (Forward primer) 0.5
25 uMH [FR (Reverse primer) 0.5
Fast-Run taq master mix (5X) 10.0
fEHDNA 2.0
EERIK 37.0
HaBE I 50.0
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K GIFFPAIEPCRIE/ET:

5|FhE 5F 5 5°—3° FERlE Bt PCRIZ JE{ 1
S R AR
94°C 2 min
18SrRNAF1 AACGGCTACCACATCCAAGG .
94°C 30 sec
18S rRNA 55°C 30 sec } 30
cycles
18SrRNAR1 CCGAAGGCCAACACAATAGG 72°C 30 sec
72°C 5min
FrEEPCR
) 94°C 2 min
IiF6 GTAGACCCGGCGWACTTGTTA N
94°C 30 sec
ITS 60°C 30 sec } 33
cycles
72°C 30 sec
[iR5 AGAGGTCTTTCAACCACCACTTG .
72°C  5min
94°C 2 min
MpF2 CTCACATCTCACAATAAGCA .
94°C 30 sec
psbA-trnH 48°C  30sec } 30
cycles
72°C 30 sec
MpR2 CCCTAACAGATAAGATAACAG . )
72°C  5min
- LG R S PCRIG I A RS ES

R RS -
4. E FratBa B Fe A1 L 3 A7

K PCRIENS Y DLExoSAP-ITE A Al
1k » #li{b % DABigDye terminator v3.1
cycle sequencing kitfff € Jy S I - B DA
BigDye xterminator kit{E& ¥ EFR
Kb (LA B B 0E P BR AR E
TURIT) © ZRE A96FLEE - DIABI
3130 Fr @R pi LR E V1T IE 1A
(Forward)E 7 [7] (Reverse) & 7] 7 7 43
Mr o B E Fe AU < P51 EEH - A
BLAST (Basic local alignment search tool,
BLAST)# % T. EL B GenBank &F}E UL
#Fp 91 EEEAR (AR B DU E P e R

— ~ SRR A

o T B HL AR AT IR W s R TR
RIFEFRIER ZEME S - TP - BERDURZER
2RISR B H B RO E B (R =) 5 1
T I AEL 7 U7 P B AT | o IR A RO RE Al
AL A 7 5 B o R e B R e i B A 8
(FRVY) 5 R MR ke I n] RS R _E 2% Rz e
REE B R R RS AG b  A T8
(K1) » AWETest A ST H RARH #4229
MR ERRE - WRAFUR -

= DTEMERTE

PR PRI R - BEHE S
5 71) F Y2 DNARERLD 5 fEITSE B 7515t



44
AREIREE  E

®= MBREBREARZEREBLLER

%@‘Wﬁ g GRS BRI ks LA
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(a) 30 kb
15 kb
10 kb

500 bp

liF6-IiRS

300bp
200bp
100be

(b) 30 kb

1.5 kb
10 kb

MpF2-MpR2

500bp

300 bp
200bp
100bp

(€) 50w
L5 kb
1.0 kb

18SrRNAF1-18SrRNAR1
(internal control)

500bp

300bp
200bp
100bp

B— - e REE REERZEENS FHPCRIZIEEMEIXE
fERZ5 FEIERIRAT:

(a) liF6-lIR5AZXFEBITSEMFE ISR I4EE| FH

(b) MpF2-MpR2&+XIh45 BpsbA-rnHE bR F T4 R 1% 5| F ¥
(c) 18SrRNAF1-18SrRNAR118S ribosomal RNAE 5| 7
Lane M: 100 bp DNA ladder marker,

Lane 1: #1%, Lane 2: #HE+ATN%%, Lane 3: FAE+AIN4,
Lane 4: +AIh4, Lane 5: FiIE |L+ATH4S,

Lane N: Z2H¥$#&#H(No template control)
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RN MBREREREERZYBEERER
TR
| BEREER G - 88 > SRR - EERSOIET - S8 B -3 EER ... ¥ B llex cornuta
. BRI B - S
2. TR
3. EELLIES - RS E2- ORI ...

BT E R Th55 Mahonia oiwakensis

3. EEEIEY » B ES-TOTITRES oo, TEEA-KIHE5 M. fortunei
2. I

3. EEEIESER - B0 RE - EGEE E2-offEE FHEERINASM. bealei

3. BEHEES 200 0 (Rt BERREREE2-THIFRE oo +KIWEM. japonica
%*Hﬁ?ﬁﬁﬁ?ﬂﬁ

. RS R LE
2. FHRMER R MR A E AR - B RIS, .. .. M'& llex cornuta
2. FRHEE FMEET - MR ARSI IR oo - RINEEM. japonica

1. SPHRMERE R3S
2. HRAHER S3(E - MR A R AS E s e R

3. BE RSRIA N ARGAMEY] > BETZRIEIEE oo HHZEFKINE5M. fortunei
3. FELRE MM » BETNREME o Fef B [-F KI5 M. oiwakensis
2. FARHMEE HSME - MR AEE AR » BB T e FHEE+RINEM. bealei
TE R
EL R E51 y
B B T e oo e e e e e e e e s e s s e e e e s e e e s s s s s r s s s e e e nerenanns H)'E Ilex cornuta
B AL .. REZE4-KIhEE Mahonia bealei
1. Kﬁﬁﬁﬁ%fuaa
2. PEREHIEEREEZ AT e, HHEETRINZEM. fortunei
2. R Fz R A 2 R B Rk
3 S R R B HEREE oo +KRINEM. japonica
B A B AL T oo faf (LK ThE5 M. oiwakensis
ffﬁ%l?%ﬁZPCRi‘Eﬁ?i » HLEE Uk o AT S SR A0 [ — o & BEYEZPCRIEN EY) LT E R4
=¥ llex comuta {549bp)

GTAGACCCGGCGAACTTGTTAAAAATATGCCTGGGEGTTTGAGA AGGGETGCGCGAGCCCCCCAACACACTCCCCCAGCCCCCTOEGGATTTGGETTGEG
TTGCCCT AGCGEEGE. GSCGGGG GCTCCCGACAACEA GCCGGEGSGIGTCTGGGCC AGEAAGCATAAGTGA GGGCTGGGGTGGGGGTGTGGGSIIG
GCGGCGRTGCACGGGAGGCATTTGCATCTTTTGAATCTAAAACGACTCTCGGCAAGGGATATCTCGGCTCTCGCATCGATEAAGAACGTAGCGAAATECGA

TACTTGETGTGAATTGCAGAATCCCGTGAACCATCGA GTTITTG ACGCA GTTGCGCC VAAGCGATTAGGCTAAGGGCA CGTCTGCCTGGGCGTC CG
CATGCCGTCGCCACCAACCCCAATRCCCAGCCGGATATTGCGEG/AGTTGGGEGCGGAAATTGGCCTCCCGTTCACGAACGTGCGCEGTTGGCCCAAANS A
TGAGTTCTTGACGATGGACGTCACGACAAGTGGTGGTTGAAAGACCTCT

>#1 % + K Ih ¥ Mahonia fortunei (344bp)
CTCACATCTCACAATAAGCATTTTTCGTTTTTCTTTCTTATTCTATGCAACTTAAGT
TTTTGAATTCTGGATTTTCATACTTTITTTGTTTTGTGTAGTTATTTGCTCTACTCT
CTACTTCCTAAGGETTTAAGTTTTTTTAATAAAAATGTAAATATATATATATATATA
AAGTAGAAAARATTTTAATTATTTCTGTTATCTTATCTGTTAGGG

ACTATAGGGGGGTTTTTAA
TCTTTTAATTGTTCTTG
CTATTAATTTTCTATAG

=B % + K Ih ¥ Mahonia bealei (354bp)

CTCACATCTCACAATAAGCATTTTTCETTTTTCTTTCTTATTCTATGCAAGTTAAGTCAAAAA GCATTACTACAACTATAAACTATAGCGGGGTTTTTCA
TTTTGAATTCTGGATTTTCATACTTTTTITGTTTTGTGTAGTTATTTGCTCTACTCTA AATTTGTAGATTTTCTC TCTTTTAATTGTTCTTG
CTACTTCCTAAGGRTTTAAGTTTTTTTAATCAAAATET AAATATATATATATATTTTATATATATTTITTITTTTTAGAACCAAGATTACATATTCTATTAA
TTTTCTATACAAGTAGAAAAATTTTAATTATTTCTGTTATCTTATCTGTTAGGE

>+ K h# Mahoniajaponica (337bp)
CTCAGATCTOACAATAAGCATTTTTGGTTTTTTTTTTCTTAGCAACTTA
ATTCTGGATTTT ‘CI1TTTTGIITTGTG GTTATTTGCTCTA A
TGGT AGBGTTTAAGTTTTTTTAATCAAAS AATATATATATATA TTTTTTTTT-
TAAATTTTAATTATTTCTGTTATCTTATCTGTTAGGG

CTATAGCGGGGTTTTTAATTTTG
ATCTTTTAATTGTTCTTCCTACT
ACCAAGATTACATATTCTATTAATTTTCTATACAAGTAGA

=B B W+ X 255 Mahonia oiwakensis (357bp)
CTCACATCTCACAATAAGCATTTTTCEGTTTTTCTTTCTTATTCTATGCAA
TTTTGAATTCCGBATTTTCATA

CTACTTCCTAAGGRTTTA/ GTTTTTTT ATCAA ATTT!
TCTATATCTATACAAGTAGAAAAATTTTAATTA TTTCTG1T TCTI TCTGTTAGGG

B - B REEREERZEEMS FHIBERERFT

TATAGGGGGGTTTTTCA
TA T GT G T TC G TCTTTTAATTGTTCTTG
ATTTTATTTTTTAGAACCAAGATTACGATATTCTATTAATTT




48
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M SRalE — » M F 2\ EYFIIRER
549 bp (Base pairs, bp) * i+ KI5 EXV)E
Fe 91l P B R/ IN Ry BE 1 K 1) 55 5344 bp ~
TEFRIN% 5354 bp ~ T RINE5 55337 bp K]
B+ KTh%55 5357 bp @ IS FIIENE
EilGenBank & 6} e FT ik < S B P 1 P 1 HE T
PO - (E R B YRR REAR I - A H Bt
Fe SRS A+ WFFE R FTEENL Z Fr £ E PCR-DNA
JE F¥ 17 1% (Specific PCR and DNA sequencing
methods)i% A Hi T IRRr AERI LY - HIEG0EZE
VISR ETEHIAN - BURFTBAZE & /i Ry 204
5% BA RAFAORT 21 R - TEH
TR L5108 B AR e 2 A R e o

= - mERAKERER

131 T T 55 BE AR 4 22 4 7l Bl F B
PCR-DNAEfF i ETEE - ERIEREE
100 R (76.9%) ~ 3 s REEE T K Th5s
(23.1%) » MTESE B A ES TSR —I - H
JHE AT T R L (5 S e BE L NBERY
TR BRIEYNRERAEY » BRAE
FE T A B 5 ] B BRI A B SRR R 5
L Bt -

A

AW TR RGN R R =
B MRFZE P MR Rt we ) Fr B AR O SR G 5
f Bt R B Ry LB R R iR RAR U DR R L
FHEEE - FTASER R - SRS e T AEYH
TR SRS [ T3 - DIPCRICFEIRIGIZ IR Fr
Bl TE e Yo - fe R S RERE R Sk
Jiik o AT ROETEE B B B EARy - (F
Ryt B PE R BRI E 2 MR - B IRIEERE

B

SEPURLZ IERENE - MEM<TREFIZE L 2 -
ZER

1. BIRZEMRZEE - 2020 - HHFEA RILFIE
g2 - 20204Fhi - 87 261H » B EER}
Bt - Jb5t -

2. WEEIR 2 2002 - HriRTPELEFE =% -
469-473H - ALEE T ZE MR - JbaT -

3. EFEE - 1 - 2016 - M EILER S R
G R R E R - MR R
32(08): 160-162

4. FECfE -~ WBOCFT > BRI - EHEE -
2011 © A B B L ER B o3 R SE BRI M 72 56
J o ZHEEFERIE - 39(27): 16560-16562 «

5. BPEMEAR - 2007 - My B EM T RINEEH
M o rhEErhBEERELF] 5 25(01): 168-169 ©

6. ZHEM - FOECHE - (HIE  MIEETE -
2003 © oK~ DS ERIM B AR S
3 o HZERT 5 26(08): 595-598 ©

7. WEE 2007 - EET RIS BIEREEZ
(LB BB R L AR M A - BIOL SR
EMEH ARG TRE R E IR - 1-68 ©

8. BEHMEAR - 1999 - TS5 BENLE I & S A -
R BB EIZE » 10(12): 913 ©

9. Lu, K.T., Lo, C.F., Chang, H.C. and et al.
2005. Identification of Saposhinkoviae Radix
in concentrated Chinese Medicine prepara-
tions by Nested PCR and DNA Sequencing
methods. J Food Drug Anal. 13(3): 219-224.

10. Lin, J.J., Fleming, R., Kuo, J. and et al. 2000.
Detection of plant genes using a rapid, nonor-
ganic DNA purification method. Biotech-
niques. 28(2): 346-350.
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Authentication of llicis Cornutae Folium and its
adulterants

YUNG-CHUAN HSIEH, TSAI-YU WEN, CHIA-YUN HSIEH, HUI-
CHUN LEE, YA-TZE LIN, SHOU-CHIEH HUANG, SU-HSIANG TSENG
AND DER-YUAN WANG

Division of Research and Analysis, TFDA

ABSTRACT

llex cornuta (family Aquifoliaceae) is a widely-used traditional Chinese medicine (TCM). Its dried
leave was named Ilicis Cornutae Folium (Gouguye), trade name “Gong-lao-ye”. Because the Chinese
name of /lex and Mahonia are similar, both of them are sold as “Gong-lao-ye” in the market. The various
common name, different documentation in the ancient pharmacopoeia books, and the different usage
habits in various regions seems to cause this misused situation. Misusage may reduce the therapeutic
efficacy or even pose potential health risk to the users. Therefore, species authentication is very important
for the safety and quality control of herbal medicines. In this study, five standard raw materials of /.
cornuta, M. fortunei, M. bealei, M. japonica, M. oiwakensis were collected for method development,
and 13 “Gong-lao-ye” raw material samples were used for method application. The results showed that
10 out of 13 (76.9%) were 1. cornuta and 3 out of 13 (23.1%) were M. bealei. The new method combined
morphological characteristics, histological microscopy and deoxyribonucleic acid sequences for
discrimination of /. cornuta and its adulterants, and could be an efficient tool for regulation and quality

control on commercial herbal market, as well as to ensure drug safety.

Key words: llex cornuta, Mahonia, Morphological characteristics, Histological microscopy,
Deoxyribonucleic acid sequences



