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Abstract: Objective To identify Sarcandra glabra and its adulterants using three DNA molecular markers including 18 S
rRNA gene, ITS2 sequence and SCAR marker, and then provide the basis for its molecular authentication. Methods 18 SrRNA
gene sequence of S. glabra was obtained by PCR amplification, cloning and sequencing, and then Blast comparison was made in
NCBI. The ITS2 sequence of S. glabra was obtained by PCR amplification, sequencing and annotation in ITS2 Database. In the
meanwhile, the 1TS2 sequences of adulterants and other plants were collected from GenBank. Using MEGAS.5, the genetic
distance was calculated between species and then the 1TS2 sequences were aligned to construct a phylogenetic clustering tree.
SCAR molecular marker of S. glabra was obtained by RAPD. After cloning and sequencing, specific primers were designed to
amplify S. glabra and its adulterants. Results The length of 18 S rRNA obtained in our research was 1 820 bp. Blast comparison
revealed that there was 99% homology between S. glabra and Chloranthaceae, which proved to be 18 S rRNA gene of S. glabra.
The length of the ITS2 sequence in our research was 500 bp. Genetic distance between S.glabra and its adulterants ranged from
0.190 to 0.219, which was far more than genetic distance among adulterants (0.000—0.074). Cluster analysis showed that S. glabra
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and its adulterants respectively clustered into a different branch, which was far away from other plants. In our research, we

obtained SCAR molecular marker of S. glabra and then a pair of specific primers were designed. Using the pair of specific

primers, specific products were amplified from genomic DNA of S. glabra, but no specific products were obtained from that of

its adulterants. Conclusion We could authenticate S. glabra and its adulterants effectively with the combination of three

molecular markers for establishing a novel method to identify S. glabra and its adulterants, which provides a new idea for the

authentication of S. glabra.
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T Sarcandra glabra (Thunb.) Nakai j2& 452
*2 %} (Chloranthaceae) #LHji3#J& Chloranthus Gardn.
Y, g i M, AT A
BB &R, NG, 2RAY . EEAE
i, E MLV A5 RGE L ) Th Rk, FEA T
PORPERE . IR AT S0, BRE
HRFFCUER, HEAPRE. PuUMRE. Pussy . et
BT RA BIT B RSB SE HPO, SE
kg gy, ERERN AR, R
I RE FV IR 207 BRI v S5 b 2 1 SRR

ITAESRH T @ RAW K, BT &3
LN RO kAR, T E R
B A IR R, R TR . H
B, WA % TR B R L B
Tk s 53 OOV A S U, (L L s 3 SR )
HERA-ENALR, FEOLNHERKR, miEd
o PRREE, BARATEE, HANTRI 9 ). 52
EE, SR 7 5o h 2 AT 2500, B HERf
P B At . EwshegiaEt™, m
I3 T EXF 2R AT S, —AREFE L DNA
FEAIRISEE N ER B E AR, LEEF5)5 PCR
1N LR 7 TARLH AR, DNA AL H AT,
DNA J7 5153 i RU%

R THERAT, RAPD HAZ R
H I —F DNA 3 FARicEAR, ZHEALHF LT
W RiE Y, . SATE, (HEEMEE, AT
ik RAPD H G PEZE MR & 1 RIS 3G Fr B X ek
(Sequence characterized amplified region, SCAR) f5
0, A RA SR BR 2 10 SCAR brid, HFKE
HIREABGC ST . DNA 810 B HoR 285 DNA Il
4% J [ —Fh DNA 2 TARic s R, Hofa e v,
VL, HFFIER T 0R5F, 1M 18 S rRNA £
IFp oSk . DhRe+ IR, RS, 2
DNA JF 51 43 A B A & F I 7060 52, ABAN[R)4) b Ta)
1] 18 S rRNA B FPol G ZAF R A e H T %
€. DNA KIS EA I 2003 41 (k3 1, FIA

FEDRIZH A —BEAWARER . XTI DNA B
Ve R FRAC TR ST —Fh T (70 T % e R T,
PLITS2 FHIME %O TR, HAZ AR EAN
VAR B BRE, RIAEATE R, R TR
5T SEI A L RRRHEAL, LB 2 T 7L 34
B EIERRFTA 24 B A DNA 2 Fig e,
DRI, SRASASE FH JH v i — P 5 v ] Rk 4 5 7
BT, 23 LSS AR A5, AT S 0 21 2584 (1)
IE S AR O a R, 08 TR S0 T VR B A
Sk, TUAT LK s 3 (O HERR I o ASHIFFCBRA R A 18
S rRNA JF4I]. ITS2 %484, SCAR A1 55 3 Flisr
T T BOC S AT 4 X AR, DAY
REBSAE N G 25 550 ik M BB A 78, AT o
2 S T R A R R AT TV
1 R

T I K [FRME A R i S, PEAEE B LR
1, PORLEHT VG A R 2500 TR R AR I AT AT
S, T-20 CHAF T
2 ik
2.1 E[FH DNA ZE SN

KM CTAB =M HREUILH 4 DNA, i
1% R B s JHEAT FRLVASTI , P R SR e = 5
FAME,  [F) I R TR AL R R 1 23 BT AN 5 Yk 2 e 4
FE, BHFE-TFATIE 3. 20 CLR-AF&H .
2.2 ERHA 18 S rRNA BY3X155 Blast EE Xt
221 EIHHI18 SIRNAIPCRY™ 4 i I SCik 7y
1118 S IRNA JE F 51 43847 PCR 3389 o [ R4 2R«
10X Buffer, 25 mmol/mL Mg**, 2.5 mmol/L dNTP,
10 umol/L F TESI4), AR, 5.0 U/uL rTag DNA
REW, = ZAKINERRUA 25 pl. RN FEF: 98 C
1A 10's; 98 ‘CA:E 10s, 65 ‘CiB-k 3 min, it
17 30 MEH; 72 CHE{H 8 min. 1% iR HEAEL
KM PCR 724
222 EIHEA 18 S rRNA R K T fE LT K i
) 18 S rRNA 5 pEASY-T1 #4734 82, SN 50 pL
FIRSZ A0, VKIS 30 min, S5 42 “C/KIK 45
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*x1 E#RHMENER
Table 1 Information of S. glabra and other plants

i =L/ RS e IR HERAF T
CSH-1 LY 5 Sarcandra glabra (Thunb.) Nakai I R Mok 3 4E
CSH-2 8} g I R Bk 4 4
CSH-3 8} ig iy L 5
CSH-4 I G Rk HeHh 4 4
CSH-5 x5 I R YA Liiges
CSH-6 8} ig JEAEATL FHs 3 4
CSH-7 8} g A b SR HeHh 3 4F
CSH-8 8} ig I NEE S L 5
CSH-9 x5 I R Y L 5
JZL Pyl Artabotrys hexapetalus (Linn. f.) Bhandari PR A g5
JSL = Chloranthus spicatus (Thunb.) Makino I AR I g4
3 e C. serratus (Thunb.) Roem. et Schult. IR AR b g5

s, LRI 2 PK E 2 min. I SOC (super optimal broth
with catabolite repression) £53#, B TEIER 7R
PHRGIETE Lhe PR, 37 CHiIFRE®H, RH
W A B IEYL S PCR % SR 1315 21 BH 4 v P2 1A
N BE P B 4 B B EUTURL, PCR 58 0E A BRI J50RE
&, BHZERAETAEY TR (R BROAERAH
BEATDUFT o

2.2.3 $2% NCBI T Blast Hbxt 545 Sfs A
WS B AR AT Vector NTI #7200 3ER IE, KO
J& [ 7 514225 #1) NCBI #E4T Blast Ebx .

2.3 B 1TS2 B3R5 NI RE B AMILE
2.3.1 ECHIEE ITS2 ff) PCR #7718 {8 A Scikdia ™
W ITS2 @A 51T PCR &3, RNAR:
10X Buffer, 2.5 mmoL/L dNTPs, 10 pmoL/L IEJA].
KIAI5I9, FERR, 5.0 U/L rTag DNA &, =7%
JKANEE 25 ul. PCR ¥ 34#2/%: 94 CHAL M 5 min;
94 CA%:30s, 58 CiBk 30s, 72 ‘CiLfii 45s,
HEAT 30 MEHR; 72 CEEAF 10 min. 1% ik
FL VKA PCR 724

232 BEIRHJITS2 MM 4 PCRF=aifh fgik
ZETAYTRE (R BOAERA AT
233 MBEMHE L IBEFEHPIRE R LW
ffi i CodonCode Aligner B b X I 45 31, B
EALFREX, 7£ ITS2 Database ik #¢ k4 & /R R}
FAER HMMer JERBIE TR, K145 5 3
ITS2 FE%); M GenBank F#: 6 Z5IELh M AT 21
FKHABEE)1TS2 4] (K 2), H MEGA 5.5

A R i) Pairwisedistance T EL v 8 o AH % it 4%
PEES, KM AE4E3% (neighbour-joining, NJ)

P R GRS

2.4 EHHA SCAR ISR 5I64F

241 EIPWIRAPD 488 MBEALGI W th ik
T 51YikAT PCR 71, #H41K &R 10X Buffer, 2.0
mmol/L Mg?*, 2.5 mmol/L dNTPs, 25 mg/mL BSA,
10 pmol/L BEALEI4), Template, 5.0 U/L rTag DNA
REM, =72/K%2 25 pL. ¥R 94 CHAL
7:30s; 94 ‘CAxME 30s, 36 CiBk 30s, 72 ‘CiE
fifi 2 min, AT 35 NMEIF; 72 CLEH 10 min. 1%
Ty T W A HE UK ASE I PCR =477

2.4.2 I SCAR 4y Fhriciveke oy K
SCAR 7> ¥hric 5 pEASY-T1 #EAT#ERE, AN
AYH, UK 30 min, R 42 CKIF 45 s, AL
RIFE 2K E 2 min, JIN SOC #5973, B TR+
ERETE Lhe IR, 37 CHEiFRER, RHAEH
BE eV I 126 PCR 47 3 3R 15 B0 P4 v B2 40 BT o AARH
P v R e B EUTURE,  PCR S6AIE M BH P Bk i

BHEEAETAEYITRE (Bl BROEIRAFBHT
T

243 Wity S SCAR R ESIY I
452 Vector NTI U EL X 3575 BB SCAR [ i3
41, 48 ] Primer premier 5.0 #4445 7 514,
mAETAEMTRE (B ARAFASK.

2.4.4 N SCAR 7 FHic (BGUE DAY K2
HIR 4] DNA N, i FRE Sk 51 it
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#F* 2 GenBank P EMBIRAREIHHME 1TS2 FIEE
Table 2 Information of ITS2 sequence in adulterants of S. glabra and some other plants from GenBank
Fe B R Fh T4 GenBank &35
1 M Chloranthus serratus (Thunb.) Roem. et Schult. AF280412
2 P9 a3E = C. sessilifolius K. F. Wu AF280413
3 SRR C. oldhamii Solms AF280414
4 o= C. erectus (Buch. -Ham.) Verdc. AF280410
5 G C. spicatus (Thunb.) Makino AF280411
6 DL e A C. henryi Hemsl. AF280415
7 1ER Zanthoxylum bungeanum Maxim. YDO1
8 U A g 25 Chaenomeles speciosa (Sweet) Nakai GQ434655
9 RZ Ganoderma resinaceum Boud. AM269777
10 Fytc Lycium chinense Mill. KY683004
11 (A Oxalis crassipes Urb. U74265
12 B3R Rubus arcticus Linn. Y15828
13 Vepalis Asparagus officinalis Linn. HM357931
14 % 5 Ligustrum lucidum Ait. AB610492
15 ined G. lucidum (Curtis) P. Karst. AM906058
16 it Atropa belladonna Linn. AB019948
17 M3 Epilobium pygmaeum (Speg.) Hoch & Raven 128029
18 21593 Aconitum volubile Pall. ex Koelle AB020350
19 RAliE Impatiens radicans Benth. ex Hook. f. & Thomson AB119682
20 Kk Wisteria frutescens (L.) Poir. Us50751
21 Tk 45 Lathyrus vernus (L.) Bernh. JX506155
22 REWE Astragalus cysticalyx Ledeb. AF121682
23 B AR RS )L Caragana changduensis Liou f. FJ537243
24 =g Aeschynomene indica Burm. f. FM242621
25 SR Amorpha fruticosa Linn. U59890
26 TR B Melilotus officinalis (L.) Lam. U50765
27 A Trifolium longipes Torr. & A.Gray U56018
1 2 3 4 K M

1T PCR ¥71¥, ¥ i4{k %K. 10X Buffer, 2.0 mmol/L
Mg?®*, 2.5 mmol/L dNTPs, 10 umol/L F. Fi#5147,
FEiH5, 5.0 U/L rTag DNA &8, =78/K4h 2 25 pL.
PIFERF: 94 CHiIAME 3 min; 94 CAEME 30 s,
53.8 ‘CiBk 30's, 72 ‘CiEfi 2 min, #4730 MG
PR 72 “CHEAH 10 min. 1%35 s B vk 2 B vk & Il PCR
=6
3 H#HR55H
3.1 EH#A 18 S rRNA Y PCR #1845 R
Witk RtE 18 S IRNA 514, BB R4
DNA #T PCR #4, 315451 800 bp H)H—2%,
STRISE AR, B 3 kIRERAE B, S5 R ILA 1.
3.2 EHfitiA 18 S rRNA E[E NCBI-Blast LE X4 R
MFLEREZ Vector NTI 413K IE R E R
GenBank, it 5y KY761967 .NCBI-Blast L%}
EoRNEINE 18 S rRNA B K 5ERERL. &R Hn

5 000 bp
3 000 bp
1 500 bp
1 000 bp

1-CSH-1 2-CSH-2 3-CSH-3 4-CSH-4 K-Blank M-Marker

1 EHH) 18 S rRNA E[E ) PCR #1545 R
Fig.1 PCR amplification of 18 S rRNA gene in S. glabra

BF R AR S R VR AR, SRS &
=2 JE TR i 4 S = R AR A 1) RIS =08 99%,
5O o B O B B A€ ( GenBank B % 5 A
AF207012.1) xR IR AFER D BRI T AL,
FH AT DUR E $R15 1 I 18 S rRNA JE K] 7471,
ZER W 3. 4.
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#=3 TEREBEYSEMHL 18 S rRNA EEFIIEIRMY
DITEER

Table 3 Homology analysis of 18 S rRNA gene sequences
between S. glabra and different family & genus plants

i J& [Fl 95 /%
S H HHE= 99
FLH 99
&R 99
EEH i S 98
TR 98
JERA 98
BREE 98
EHE 98
WIE 98
i % 97
Y 97
TomEk A& 97
Fuin 97
AR} B AT 97

R4 EWMESIETE 18 S rRNA EEFFILEXER
Table 4 Alignment of 18 S rRNA gene sequence between S.
glabra and S. grandiflora

el
707 1762 1763 1764 1771 1772
HPH C G A G G A
WA T A — — A T

iKY EZp

3.3 EEA ITS2 By PCR #1845 R

WA R 1TS2 514, AR . A RIS
SEAY B IR SE K2 DNA #5457 PCR ¥4, 3k54)
500 bp . — 247, SRS RAHRT, BEE 3K
Refed I, R 2.

1 2 3 4 5 6 7 8 M

1 000 bp
750 bp
500 bp
250 bp

1-CSH-1
7-CSH-7 8-CSH-8 M-Marker

2 EHHH ITS2 5 PCR 41845 R
Fig. 2 PCR amplification of ITS2 sequence in S. glabra

2-CSH-2  3-CSH-3 4-CSH-4 5-CSH-5 6-CSH-6

34 EpEfE RS ERMAMM 1TS2 BRI

Vector NTI A4 HT82~ 8 /NI 52 ke Sl A1
H[A] ITS2 FEFIARLLE TS 100%, S 5 HIR O
(1) 1TS2 JPA AR B AT S s, BEi S 1
2L AEERE. WSR2, wHER2, &84,
Je OIS SA7 s5 5 ik 47 47, 50. 45, 49. 46 /.
o B 5 HR D ) 1TS2 R AL B B 3 A 2 B,
R A] B N AL B B A 0.190, e KastAL#E 29 0.219,
MR SRR RIS AL FE 254 0.000~0.074, MK
W 5 FR O S 2 (s AR R B, 25K 5.

=5 EMESERMASRE ITS2 FIIMEEES
Table 5 Genetic distance of ITS2 sequences between S. glabra and its adulterants

LES Kot PN EE K Lt BILEE2 fliy= B
Kot 1.000
PN EE A 0.000 1.000
K 0.068 0.068 1.000
Dl ot A 0.052 0.052 0.015 1.000
ER R A 0.074 0.074 0.041 0.025 1.000
fft 0.068 0.068 0.062 0.057 0.067 1.000
R 0.219 0.219 0.203 0.190 0.203 0.210 1.000

35 EiH. RBARKEMEIEEIR 1TS2 75
REath

7 1TS2 database #, i3 45 SR R $R15 H 3
BTS2 A (E 3), SRy LA RHE Y0
ITS2 FHIME I RF RN BB B S 63K
ZRE R B EOE, HAEW SRS RN

— 3, T 5 HARRHEY) B B A 22 0%, BRItk 1TS2 7
FIfE X o B S 4 S 2 RHEY R O 5, LA 4.
3.6 EIRHIEEZH DNA RAPD 145 R
MBENLS P SEIZE R bR SCAR J3 1 %55E R
i, PSR IE S, 455 RTE 1000~2 000 bp A3
A&, A3 UIRERE I, HIEMWIISE, A
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CGCCTTACGTCGCTCTCAAACAATTGTCCCCCTCGGGGATGTCGAGTTGAGA
TGCGGAGATTGGCCACCCGCGCTCTGTTCGCGCGGCTGGCTCAAGAGCGGC
CTTGCCGGTGCAGGGCGCGATTAGTTGTGGATGATAGAAGCTACATTTCGGT
GATCGCGTCCTGCGACCGTCTTTGGACCTTACCTGATGTCGTTTTATGGCATT

CGGACTG

3 ERHEA ITS2 FAIRmEEMIER
Fig. 3 Information of ITS2 sequence in S. glabra

L)
Vil
— Wi g5
kT
ﬁﬁ?*ﬂ
f258
— &3
SR
A
T3
BB L
B E A B

b

Hitc
l—‘:WME
E 4 ERH. CR(AMAEAENE IST2 FHEER NI
BRAM
Fig. 4 NJ cluster tree of S. glabra, adulterants and other
plants based on IST2 sequence

M 1 2 3 4

5000 bp
2000 bp
1,000 bp

M-Marker 1-CSH-1 2-CSH-2 3-CSH-3 4-CSH-4
B 5 EHI RAPD Ryt R
Fig. 5 Amplification of RAPD in S. glabra

XAFRER/NES, SRR ERLER) SCAR 7 FHrid.
37 EiM#MHRMSIILEEMSER
N3R5 4 1 351 bp ) SCAR 4> Thrid,
A E GenBank, Fid'5 N MN244913; it
FERIE T, 3B RIS R B3 3 S VR P4 s

SERLRIR, FIHIHIFE 500 bp 2 A ¥ HBLEA S T
Fatt, SPUHPYIRTT, TR Oy sk R B
HE 6. T4 g Y R A S 1 SCAR 7
FIEAT VT, BT DA I RTIE B2 ek 51 T
TE S HR Oy dn ), U RIIERAS TR
W) SCAR 3 Fhrid.

1 2 3 4 5 6 7 8 9 M

10 11 12 K

750 bp
500 bp
250 bp

1-CSH-1 2-CSH-2 3-CSH-3 4-CSH-4 5-CSH-5 6-CSH-6
7-CSH-7  8-CSH-8 9-CSH-9 M-Marker 10-JZL  11-JSL
12-))  K-Blank

E 6 $rAM514 A ERIFEEMMSEMASI PCR 4
BHER

Fig. 6 PCR amplification of specific primers applied in S.
glabra and adulterants

4 g

18 S rRNA R:[RE m B EE TS, St
BHB G AR B IE T, LS T AT I A 51 24T
HHHR B SR MBI, Er it eiae.
WM T AR 18 S rRNA JE [R5 471 ) 45 4 k5
A AT PSR AR L T DR A G 500 7 253 )
72, SEERR O B AT S . AT, BTk
3 HIEHHE 18 S rRNA JE [ 5 AR R} & i 47 [
JEPEXTEE, BORFRMEISTE 95%LL b, Ui BHAEKAR
PR L5 by PHR AN 5 R 2 2% 36 R R 1A 0 A 3 o K
MR S54SR FomAl, FERERL BEE
W T HED FEITRMEE 99%LL L, W T 18 S
rRNA JEE 1A B, 1 R SF BT 51
=B RIS FRISE & 28 S E 558
22 B R VRYE LS A 99%, 15i8H 18 S rRNA FE[A]
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EER AR ZERRDN, MAELieE, SR
W JE e C& 508 AF207012.1) HEXT, K
B 6 MR, RIEE 707 (C-T). 1762 (G-A).
1771 (G-A) M11772 (A-T) SrfRAER#, (£
1763 A1 1 764 A7 mir mlddi N 17 A FI G 2 M,
HF HAFAE TN AL 4 22 2 — PR 47 1) DNA A5
EPB AR 18 S rRNA JER 71 7 [
BHE S ERREEE, XA oEfREMNMANER, T
G- o3 ARsF, AT DA S A 500 1 43 1A A

DNA 4745 (DNA barcoding) &34 K ff
W SE R 9T 5 R 7 1], Chen 2524056 1TS2 Cinternal
transcribed spacer 2) 7 ¥ IEATHEFL, KIN1TS2 751
TEHZM P 5 T T B A AR S . A
T, B IIRE Sk A FIHLIX . AN [F R 0
BIRe kAR 1TS2 o4, [FRTE &, BAR e AL A A%,
SR H TR P i 1 1TS2 P 5 i 3G 5 22 A8 S5 A
i% 45~50 1, 5 215 bp ITS2 1] 20.9%~23.2%,
XAy v 2 TR S R D ) T
Bils BT NI RG] B 2 [X 7 B 3
TR &, YEBH T 1TS2 KRS BARST B 1T % o
B RIFMRRE M, @@, RO &I
fEHEY) NI RGO RERE B 7 (0 e ik %
SELER, N2 DNA KRGS e vk Ar v 25 46
55 TAEh R4 T R AF s .

SCAR 73 T-bric &t 78 0 G S K 20 b R 5 1 41
) DNA 731, #3%| SCAR 7> Fhrid, H3R1EE M
FEE, ] DRSS 7 90 B a5, W TR
RIS T PCR 23 T %58 72, e,
jl it RAPD i AN AR P~ Hh F S #1417 SCAR 431
FRIC I %, X AT3R SCAR 2> THrit /T BLAST
o, BoR S HAREHEYI AR RN, RS
Iy TR — B B I R T A . T
I, AR H Y SCAR 2 TARIC IS 5
S, G RIS ) B R R o, LA
RN, FIEIIReY Y &, i HARTR Dy Y
RAEY IG5, U i 51 0] DURR = 5508
TSRO, IR T B SCAR 43 FR
i, B KPS, AEE RO % e R
5 VRO S B, OB 2 A F 2 ER B
WHRIEAR LR, Rk, A BRIUR 7%
T35 0] LA ZR Ge o B B AT 4 A R X R
i, b 2 U I R S A OR B, 9
fth 245 VAL 1 S ) AR 11 SR i

SEH
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