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Abstract: Objective Molecular biology identification technology was used to screen the appropriate DNA barcoding to establish a
fast and accurate method for identifying Spatholobi Caulis. Methods A total of 72 samples of Spatholobi Caulis and its adulterants
were collected, the sample DNA was extracted, the ITS2, matK, psbA-trnH, ITS, and rbcL sequences were amplified and sequenced,
and the amplification success rate and sequencing success rate of each sequence were calculated. The alignment of all sequences was
determined by MEGA 7.0 software, and the interspecies and intraspecific genetic distance of them were analyzed to evaluate the
Barcoding gap, based on the Kimura-2-Parameter (K2P) two-parameter model. Phylosuite software was used to construct the ITS2,
matK and psbA-trnH and multi-gene (I-M-P) phylogenetic tree. Results The amplification success rate and sequencing success rate of
ITS2 were the highest (100%), and the sequencing success rates of matK and psbA-tmH were 94.4% and 91.7% respectively, while rbcL and
ITS were only 69.4% and 61.1%. Compared with other barcoding, ITS2 has obvious Barcoding gap, and there was less overlap tree showed
that ITS2 and psbA-trnH can obviously cluster Spatholobi Caulis and its adulterants into different branches, while matK cannot separate Kadsurae
Caulis and Schisandrae Sphenantherae Fructus. I-M-P phylogenetic tree had the same result as ITS2 and psbA-trnH. between species.
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Conclusion The identification method based on ITS2 and supplemented by the psbA-trnH sequence can quickly and accurately identify S.

Caulis and its adulterants, which can provide the basis for the safety and the accuracy of the clinical application.
Key words: Spatholobi Caulis; DNA barcoding; ITS2; matK; psbA-trnH; Phylosuite software
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Table 1 Experimental sample information
e 1 g b —_ Gk

4 FE it G5 KA 2 — oA
X 1M1 B JXT19031301 JUHREERR MTO077363  MT077438 MT077506

JXTO1 ] MT077364 — —
JXT02 R MTO077365 MTO077439  MT077507

JXTO03 J7ZR MTO077366 ~ MT077440 —
JXT04 b= MTO077367 MTO077441  MT077508
JXTO05 ] MTO077368 MTO077442  MT077509

JXTO06 I MTO077369  MT077443 —

JXT07 = MTO077370 — —

JXTO8 =~ MT077371 — —

JXT09 =~ MT077372 — —
JXT10 RS MT077373  MTO077444  MTO077510
LW EALT ML19102601 (RSl P NTRUL ) MT077377 MT077435 MT077511
ML19102602 (RSl P NTEUL ) MT077378 MT077436  MT077512
ML19102603 VU RN T AT MT077379  MT077437 MTO077513
Tl T XH18060201 MANTLE W A P N MT077310 MT077382  MTO077450
XH18060202 YLV e B A4 MT077311 MT077383 MT077451
XH18060401 A e BRI MT077312 MT077384  MTO077452
XH18060402 ANTE AT RN MTO077313  MT077385 MT077453
XH18061101 LB M EET S MT077314 MT077386  MT077454
XH18061102 BB ET S MT077315 MT077387 MT077455
XH18061103 ITEAEEES S MTO077316 MT077388  MT077456
XH18061104 N CA R MTO077317 MT077389  MT077457
XH18061301 TV kBT % MT077318 MT077390 MT077458
XH18061302 N MT077319  MT077391  MT077459
XH18061401 L8 A B MT077320 MT077392  MT077460
XH18061402 L8 A B MT077321 MTO077393  MTO077461
XH18062801 LA RER MT077322 MT077394  MTO077462
XH18062802 LA RER MT077323  MT077395 MTO077463
XHO1 YLV et B MT077324 MTO077396 MTO077464
XH18071301 YLVG4 e m B MTO077325 MT077397  MT077465
XH18062701 LA KFEREX S MT077326 MT077398 MT077466
XH18062301 YLPE 44 R B MT077327 MT077399  MT077467
I 2% 2 T JE WL18060201 TP e B A4 MT077328 MT077400 MT077468
WL18060301 TP e B0 PE MT077329 MT077401  MT077469
WL18062701 LA KFELEX S MT077330 MT077402  MT077470
WL18062702 LA KFELEX S MT077331 MT077403  MT077471
WL18071801 LA KFEREX S MTO077332 MT077404 MT077472
WL18071802 TG KRR 2 MTO077333  MT077405 MT077473
WL18062801 VA KEEAEMT MT077334 MT077406 MT077474
WL18063001 YLVG44 7K 3= B 1 MTO077335 MT077407  MT077475
WL18063002 TLPE2E 7K F EL B MT077336 MT077408 MT077476
WL18071901 TP K F BRI 2 MT077337 MT077409  MT077477
WL18062301 TLVG A8 e B MT077338 MT077410 MT077478
WL18062801 NSNS MT077339  MTO077411  MTO077479
WL18062802 YLV X MTO077340  MTO077412  MT077480
WL18062803 MINE LIS MTO077341  MT077413  MT077481
WL18092801 VLVG 44 3= 380 117 4k i e MT077342 MT077414 MT077482
WL18092802 YLVGAE 30T Bk % B MT077343  MTO077415 MTO077483
WL18112401 s F8E5 S MT077344 MT077416 MT077484
WLO1 VY1145 5 ) A bl MT077345 MT077417 MT077485
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FE I 1l R FC18092801 VL PG48 F=40 1Tk B MTO077346  MTO077418  MT077486
FC18092802 VLG4 F= 9017k B MTO077347  MTO077419  MT077487

FC18092803 VLG4 F90 1Tk B MTO077348  MT077420  MT077488

FC18092804 VLG4 F=90 1Tk 2 MTO077349  MT077421  MT077489

AT HGO1 VL B 2 KR [ MTO077355  MTO077422  MT077497
HG02 VY145 5 ) HE A bl MTO077356  MTO077423  MT077498

HGO03 DY T 1 MT077357 MTO077424  MTO077499

HGO4 PR AN KT A MTO077358  MT077425  MT077500

AR TMRR CC18092801 TLVE4E B g MTO077359  MTO077431  MT077495
CC18092802 TLPEHBE 2 K% MTO077360  MT077432  MT077496

SPERIINES BHO1 T MTO077361  MT077433  MT077501
BH02 Il MT077362  MT077434  MT077502

PER NN DJIXTO1 PR g TPa = MTO077374  MTO077445  MT077511
DJIXT02 PR N TPa = MT077375 MT077446  MT077512

DIXTO03 sHA R s MTO077376  MT077447  MT077513

LR T NW18112401 VL9 TR 2 1Bt MTO077352  MT077428  MT077492
NWO02 VL BR 2 KR [ MTO077353  MT077429  MT077493

NWO03 TG = 24K 2 A [l MTO077354  MTO077430  MT077494

K I DXTO1 MNLEWI IR <E-17S MT077350 MT077426 ~ MT077490
DXTO02 TLVG 7R B MT077351  MT077427 MT077491

H AR R A BH19102601 PERUR AN KT A MTO077380 MT077448  MT077514
BH19102602 PERUR AN R4 MTO077381  MTO077449  MT077515

&t DNA $EHGA A P2UE DNA; o 2ihf DNA #¢ {CE5ERG, PCR RNAKZN 25 puL: 12.5 pL 2 X Pfu

IUARAARYE (P 24 8L) 2010 AERRERS = A R 244
DNA 5By T AR I W T ik . 1TS2,

ITS. psbA-trnH. matK A rbeL 43457 H 514 /% PCR
FRNZEAT IR 20 &HED  BUK) PCR 47341 Bio-PCR

X2 PCRY ESI¥5Y 1EIEF

Table 2 PCR amplification primers and procedures

Taq MasterMix, 9.7 pL ddH,0, 0.4 pL 10 umol/L 1F
RIT514, 2.0 uL 50 pg/ul DNA #iki. PCR 4347
STy ey R e SR B S A D AN Rl S R
MK PCR 7™k &2 e T AR AT B2 W) o

SIERLTE) SIAARR WHEFPA (5°—3) e

ITS2 2F ATGCGATACTTGGTGTGAAT 94 CAxME: 5 min; 94 ‘CA&E30s, 58 ‘CiBk 45,
3R GACGCTTCTCCAGACTACAAT 72 ‘CIEM 45 s (30 MEFRD; 72 ‘CHEAMH 10 min

matK F CGTACAGTACTTTTGTGTTTACGAG 95 ‘CAE% 1 min; 95 ‘CAZ 1 30s; 56 ‘CiE K 1 min,
R ACCCAGTCCATCTGGAAATCTTGGTTC 72 ‘CLEfH 1 min (40 MFEIR) 72 ‘CLEH 10 min

psbA-trnH psbAF  GTTATGCATGAACGTAATGCTC 95 "CAME 5 min; 94 ‘CAHE 1 min, 55 ‘CiB K 1 min,
tmHR ~ CGCGCATGGTGGATTCACAATCC 72 ‘CHEA 1.5 min (30 AMEHL); 72 ‘CILEAf 7 min

rbcL F ATGTCACCACAAACAGAAACT 95 CAZM: 3 min; 95 ‘CAE 30s; 62 ‘CiBK 30,
R TCGCATGTACCTGCAGTAGC 72 ‘CZEA 1 min (40 MEHD) 72 CLEM 5 min

ITS IF TCCGTAGGTGAACCTGCGG 95 CAZM: 5 min; 95 CA&E 305, 55 CiBk 30s,
4R TCCTCCGCTTATTGATATGC 72 ‘CHEH 1 min (35 AMFEFAD; 72 CLEM 10 min
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2.2 HuEALIE

W7 0& KR CodonCode Aligner 8.0.2 #fFif
ITPHERRT, R TR KRBT HMMer
VER VLR 5.8 S F1 28 S [741, 15 FUERGIY 1TS2
(8] 5 DX 4715 D> BT 7511) matK F psbA-trnH 7 51) g
B, EBRg IR AR, R R S 35 )
PAFTEHETH) o KPR P44 A MEGA 7.0 3
AT ML, [R5 T K2P XS Sp B T H Sy A
AL R B . K 3RAG I 52487 41 7. Mrbayes R4t
REW, FEET ViR EEA Phylosuite 3K 7FH
HEZENEK G RERBEM. KA RE
BLAST X741 % 5 R I 24T VAl .
3 HBR5544
3.1 BB IThERE RN FRRINE

Y1 R L FRY G I B N HL T A
KAWL R EARII L. WP R L 4R
WPy AR AR . 5 xHE S
(P04 154 1 Dy 2 R0 e e D3 LI 17 72 M REAR
ITS2 47 14 Js Ll 2 M 7 e D #2359 20 100%, matK
1 psbA-trnH ()7 B D) #5351 94.4%FH 91.7%: 1M
rbcL FIITS B I ZAA 69.4%F1 61.1%.rbeL
FATS RN HEA B AR T 2 22 U O 39 4%
5 PERAGIR Kl B S TEVEY e B4
DU AN (PR i 8 22 Y AT o B TS O (1) B 8
W, PRI, 5SS HE 4 B BA ITS2. matK Al
psbA-trnH 4 .

100~ CE 2 EE /a7

80
60+
40
201
0- : : : .

ITS2 matK psbA-trnH ITS rbcL

JRINR %

1 3BT R AN Fr AT 3R
Fig. 1 PCR amplification success rate and sequencing

success rate

32 FIEEMTEZAT
ARG 72 4 ITS2 J741, FAKER
207~234 bp, GC %A 56.0%~70.5%; 313 68
% matK J751, FPHKE N 787~823 bp, GC &
K 26.8%~36.0%; 3K1F 66 %% psbA-tmH 741, 7
HIK SN 214~441 bp, GC &8N 21.1%~39.7%

(£ 3). 12H MEGA 7.0 FAFXG M FFALE T
SOy AT EON A3 B &R R A A R
o ITS2 41 M IMLEEAE 17, 33, 38, 176+ 185 bp
RAAFAE C-T 285, 22, 108, 155 bp AMEALE G-A 28
s, 128 bp AAF(E A-G A5, 83 bp MAFAE T-C A&
Sy 4% EOREAE 234 80 200 bp AbAFAE C-T A2 5%,
206 bp AAFLE A-G A5 FIkEE AR 199 bp 4t
TEE T-A 25 JEREE G 99, 107, 140 bp 4b
{P4E C-T A8 5, 207 bp IAF{E G-C &R . matK J7
Hrh, I HELE 458, 525 bp AAFEAE C-T 485, 586
bp KAFAE T-G 2855 FALEE VBETE 769 bp AbAFAE
A-T 25, 770 bp AAFHE T-G 5, 771 bp AbAFAE
G-A & 5e; WS GBETE 146, 643 bp ALA7EAE A-T
AR, 542 bp AbAFAE C-A A8 55 302 JHELE 803 bp
WAFAE G-A AL 5 JEREE GEAE 82 bp AAEAE A-C
ARt FALEMBRELE 798 bp ALTEAE A-T A8 5%, 1L
RF1E 643 bp AAFAE A-T 285+, 801 bp AFEAE G-C
A7 5, psbA-trnH J¥41: RSIMILEEAE 61~63 bp AAFAE
T-A 5 5s W% EE GBETE 213 bp A7 HE T-G & 5%,
300 bp AbA7AE C-A A8 55 JE AL EE WHEAE 3 bp AbA7FAE
C-TA5, 13 bp &fFHE T-G 42 5%, 126 bp AAFAE
T-C 55, 253 bp AAF1E A~G B 5F,
3.3 DNA Barcoding gap {4

{§iF§ MEGA 7.0 14 ITS2. matK Fl psbA-trnH
FEBNRIR] S Bl B RRE B, JE T K2P BifEEE 2
PR, VARSI R R . b SRR B . 1TS2 7
FIRIFR )P 1) 5 A B 25 0.487, B 3 P340 18 2
49 0.008; matK J¥ 41 (R R ] st AL B 0.196,
Tl P AL BB O 0.001; psbA-trnH J41 ki 7]
SPRIBEES R 0.417, FhN-FREEEEES R 0.004. 4
THABTRE RN ) SR A st AR B RS, 49 HH g% IR B9 43
Mk (E 2.

PR DNA S5 P dat A% 5 B N B J /N T i
(RE S, P Z MAAAE R I AR, B “barcoding
gap”. ASIMEE A FLVR DM DNA IS xik 41 h
ITS2. matK Al psbAtrnH /351 A5 B/ F AR 57
RV R AR ] AR 5 o TTS2 P41 v (AR ) e pAy di 4
BANES, (AES N, G EH barcoding
gap; matK JFA R A Rl EAL PR S A E S, (A
BT AZ S o7 b, Fhia)ist AL BE B /N, B barcoding
gap IR s psbA-trnH 3 471 (R Fft Py Fofe 1) 35t £ B 25
H/0#F#EE, {H barcoding gap 3 matK B . ITS2
FPAI RS RS e H AT I B 1) barcoding gap, Hi&E#H
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R3 WOFEREEMT ITS2. matK F0 psbA-trnH B FFI4FE
Table 3 Sequence characteristics of ITS2, matK and psbA-trnH in Spatholobi Caulis and its adulterants
ITS2 matK psbA-trnH
o AR bp  GC/% WAL B bp  GCI%  FHAAESALS S PRI b GC/% R AR A a3
POTIIN; 207 67.6~70.5 10 791 276 3 297 21.1~21.6 3
FEMHEHLE 219 694 0 823 278 0 332 247 0
FOEGHE  221 593 0 787 29.5~29.6 3 310 245 0
WG 233 65.7~67.0 4 789 30.0~302 3 441 23.1~234 2
FWASME 221 593 1 819 304 1 310 245 0
EREEHE 221 56.0~57.0 4 788 27.5~27.6 1 256 20.5~21.7 4
WEHEMME 212 69.8 0 794 268 0 300 233 0
FACHARE 212 684 0 822 274 1 295 244 0
FERCTIIN:S 231 597 0 804 358 0 286 34.0 0
AT 231 606 0 802  35.8~36.0 2 246 32.1 0
NI 234 675 0 793 354 0 214 397 0
AR 217 622 0 819 340 0 486 28.6 0
A 60, u i i A DA X If e S VR A i 5 € ) DNA 25 T2
501 34 RFEEEM
§ :gf FJH Phylosuite #A456f ITS2. matK FI psbA-trnH
K zoj 3 XFAIEASST 553 A Mrbayes R B
o Kl 3 iz, ITS2 Al psbA-trnH ¥4 24K B 11
0 3, 1 matK CBFEXG ML (N TR ) M HSE
s £ £ 52 %% E 3% S AL FE TR 303, A4 0 10 32, AR
"lezezcs s B 4 2 WO ) 9 R ) 10 25 5 1TS2 A
B g0, il iy Filil psbA-trnH HEHFVELXS I 5 A p TR 2N AN A 43 35
] 0 1 7 S5 26 4 7 ) SR O R 43 [l
g 50 1, BB X AL 4% ()X L VR E8 ot 7 A S . R 3n
. R S BEDT X 40 F . ITS2 A1 psbA-tm
201 P DR R G0 B B R X IR SR O it B 2R N
o RIS, I H AR TR R, 5,
s 23 8Z 32 % § 8 BRI, TTS2 AT psbA-trnH 5 R L 7 % HC VR Dl
Tl oz M.
c S s Tss=c 35 SEERBRAWERGE BN
. zg = il FI H Phylosuite % ITS2. matK Al psbA-trnH 3
2 40 % DNA 4 % i B¢ 4 K4 @ 1TS2-matK-psbA-trmH
3 e b b L v RS ER. SR0E 4 RZER
s 2 £ 52 %% E% &% B 1152, FATE 05 R , A i 2 g
Tl zofr S sz g RN BLLEBAVEKATK IMP R
AL Gk A EIIH NG R 55 1TS2 Fll psbA-trnH [, &

2 ITS2 (A). matK (B) #1 psbA (C) BIEIEEE S
Fig. 2 Distribution of genetic divergence of ITS2 (A), matK
(B), and psbA (C)

matK A A, i H ITS2 %% psbA-trnH 1fi 5, Fl Ay Ff
[B) 35 4% P 2 B35 % /D, barcoding gap W 5. KL,
ITS2 H1 psbA-trnH 4§ matK 55 % Ifi i & R th



*3280 -

¢ £% Chinese Traditional and Herbal Drugs

515 E128 202046 A

2 E
£ £ E E
5 33 -
N t % 2% § ¢
BRL e
% % 5% 38
2 BB
% % g RZC
AR
% M wy Vo
e‘b Ebg_ - @ = skl
8 %, - = Al
%, % T ~
&, % 2 4
"3 7 K:
S, M T > = o &
oy ¥ > 7 F g e
o 2 o? > e
B A N
4 ! E
W [t il
eCS
3 2!
M 5 = e
1 wipac™
N ] wipahycar®a !
Mi.reticulata (15) MR @
M ta (14) e Mipactiycama. (4)
A eticulata | M‘-‘mﬁda-var'hirsuﬁﬁima(“)
Midielsig g 1
Mg
) 1 e‘“ﬂn
Mg, YO
; fan,
Mt
i Ay I%’! Mg,
a
4%__%; ry )
4,4’(%0}%@0 i
T g, 5
2 %
L 2 % Y Y
2% % % %
IR AN
T¥ 2% %% % %
F s EEELY B
§figiz3ys”
d 25 2% ¥
g &
ik
= ¥
2 = =
a = £
B 398
% % 1% % é s &
‘ g Eoa o= g
% % & 3598 S EFF o
% 5 4 LL2EziFiff S e
B 2 B B2 x| S FFF LT B
%5 = B \ [ 7 & & & & g
%o % % % e LU/ PSS s o
o %, 2 ] Y
%, 2 = ‘ L A B
5, T / ' F °
&, i 2 @ o
& Ry &"9\
. $
Mg, F SO
s - T
\"' \!\\‘}a& cp@@\
o
W (a3
oo™
- &)
! .3 g0 m,par.\-wrva(
ta(16)—] i var hirsutissimatt)
Mireticulata(15)— Mi dielsiana(1)
7.1u_re.§.cu‘?i5-m"“_J' Mi.diels
| . |er;ana(2j
W “._‘\\L_u\:\'\ﬂ“ 3 . Mf‘disfsiana(sj
X :
oaettt A Mg
i et Ay N o Is'a”e(d)
’-f]:‘:;c,
A1
44_‘0,@’ " Birg,
; Sig, i,
;’40, "ars) (3
Ty
5 0%, P,
o, )
o e, 0
L By e )
%z % 5 e
Y o, & %
%%y @
= 2 %o &% % T
22353 % % % =
= 2B g s %
TEE Ry %Y
s o @ § 2B B T ﬁ;,
@ B 3 03 T 5
3 3 B B B = %
5 % 5 3 © %,
= 3 =~ z



¢ 8% Chinese Traditional and Herbal Drugs 3£ 51 % 285 12 #§ 2020 6 A

*3281-

z £ g £ &
' T FF
U § 5 &
88 £ 5 5 ¢
B B § 5 F
[ 7 z\@
' & &
5 & @E\-\\
Al
'\\3ak
g
N
9_)@ \\)5\3
N
% ‘e(,ufa\
&
0 ac.“ﬁ@
. gana

i dietsiana(Z)

Midielsiana(3)

s 7 z2 2 7
5 5 e
g £ z @
i G a o
z 2 2 2B B
§ 73 8 8 B 3
¥ 5 E s =8 3
£ g Z 2
= £ 75 3 e
@ £ c [y
> 2 = £
@
£ & = 3
£ 3 3 =
cE B 2 =
E & B

3 ITS2 (A). matK (B) #1 psbA (C) BINMEFRG % Bt
Fig. 3 Mrbayes phylogenetic tree of ITS2 (A), matK (B), and psbA (C)

L__(z)eueipoompig niy

A g A Ap?‘"m
sional)

i et
0813

i dietsianal2)

Mi.dielsiana(3)

Mi,dielsfana(«;}
0838 7

Mi dielsianags,

metsfa,,arsj
"l
Siay
o Mg, "a(7)
" 9
4"'7/,‘ q’i);,x,
o, U,
4, Yo, i, "75(7/
"o, ", “Ss
%, % T® g
& 7. % 7, 7
= 7 0{5 6/‘9
i T % 8 7
Z % % k3
= z = %a % % %f) &
SE2%83%% %%
F F S 2% % o5 8 B
§ £ £ =2 u § 33 3 7
7z 2 288 ¥ 3 B %
S § 2 8 5 3 8B B ¢
= T 2 8 & 5 5 = %
s & 3 T B F o
= 5 =2 5 - 2
= w L)
£ 2,
% @
°
3
B
c

4 ZEEAKE (-M-P) NHERGZLEH
Fig. 4 Multi-gene (I-M-P) Mrbayes phylogenetic tree



*3282-

¢ 8% Chinese Traditional and Herbal Drugs 3£ 51 % 285 12 #§ 2020 6 A

i S, JULLITS2 FIRCR A
4 g

A I A A — PP H A MGG I LRI &
gL 2R YR TR, RILR R Z
BRI FOEAFAE IR RGN SRR RANTE M
FEE I TG IR 2 A R R k. Hr, &
R I B FLR O S RS, R SRR 00
FNERAL S AL G873, AR LG 5 VI S 0 bR UL
A IR B AE A, A2 B L R R
R, ESPMIRIR BB KRS AEY)
RICER, 1 H M R FA W aiis 5, B
PEaE, AR ETEZE . DNA BN EARIT K
VRN P2 S e A, Yu 25T 5 Bk
DNA IR LU & P A9 S8 e D 26 e e 2%, K
PLITS2 5 Tilg W2 I e o R 2r 50 TR
psbA-trnH 751 46F X0 IR VLN I % K I g 5 1f.
FER M AT S BT, KIN psbA-tmH it 73]
SRS s BT e AT 15 RO i () (R P S AR ,
AT TR M ) 255 . BRI, AR S ik
FLA ITS2. matK. psbA-trnH. rbel Fil ITS 5 Fiby
E R S O, 7 0B B 3 T X i g K TR O i 1)
DNA 4B 741, -t HERf 1) 5 E 7%,
Shy RS I I R FH 2 110 2 A 1 R0 A5 B FH PR mf P 42
BEAKE o

AL DNA £ JERS)F 51 N A 4 ] 5 P
XPREATY 0, W3 8 R R A, R
LA 5535 PR P i) 22 S R /N (R e py 2 S U0 e e
AL 7 S FAR L i AN [ B a0 B, 2R3
R, i, FE Barcoding gap 43 AT Al UL i
ARG R EW T, 1TS2 A0 2,
psbA-tnH R . {EZRELZ LKy, KIN
rbeL F1 ITS J5 470 76 X9 I JHE % H VR Bk i 1 0 i 1
TG, AN 69.4%F1 61.1%, FRAFHFH) AL LA
HEAT 5 G505 0 F7 « matK FEAIAE Y 18 E A
PFh, W T 2IA 94.4%, (HHBLE £ Poly 45
F, ¥ GC AR 30%, ARSeArm, REg
Vo VEL XS I T [ JB A ) p TR T X o3 I e AR R
SIMTHRIL, 3 WA TERG T AR TC IR F A
FEFI IR G REX T BHAES S E 2%
P AV (RS I, R BLEAE R S A
FE Ik R S R R AE AR AR, o 43 BT D ERT AT BB 7R X
3 XA A R S R IR ST PR A
BAT AR S f B, IR 0 P2 % e

A RN .

MWHRGERKEWW L2 2, OF
Neighbor-joining (NJ) V2. fz KASRYE AN DL Hri2:
(Mrbayes) %5, v DU rygs g pvd (s B g, (HL
e . BEE NP R R, N TRAKE
(1053 BT L2 BH R DR O e 28 2 JEDRR 5 20 AT o
Phylosuite A A AT LLIEAT 5L DA s 471 gt v DL
MARGRER, o B2 AR FS), 1%
BB, S 2N A R R B MU
SIS AT ITS2-matK-psbA-trH 22 3L K1 &
N RGO EW, KIS 1TS2 F1 psbA-trnH 1]
SERAAIR], IR XG M e A RO S X 4y F, ik —
SHIGAIE ITS2 A1 psbA-trnH L DR b4 IR P o 4]
I, BUITS2 N, psbA-trnH J¥51) k4 () % 5& Ty ik
RE 08 X0 ML 7 S SLVRBA i EAT PRI . HERA IR 50
Sy X L 8 1 R P 24 11 222 4 P R 5 LA FH PRI MR A P 32
LIS B o

S 30k

(1] hHEZy8 [S]. —H6. 2015.

[2] HarHE, THESE, M. UL R S AR [T].
HE B A2, 2012, 14(2): 22-30.

3] PEEAREABR . PAE M) Jeat: AR
BEH AL, 1960.

[4] HER. Hgmhaid M) dbat: (b2 Dl IR,
2001.

(51 HEFEB T EEYSEREE . TEEYE [M].
Jent: Bl AL, 2004,

61 £ 5%, B 8L BRESE, S XM sy J 25 B
ERBFFTEERE [J]. HEZ, 2011, 42(6): 196-201.

(7] Frideg, fRER, R, 55 QMR HREE 1]
12441, 1993, 16(8): 21-24.

8] & Wi, XUZER. WA 5 R TR K=
SOMATIT D] )M BR 2y KRR AR, 2012, 29(3):
305-307.

[9] Hebert P D, Cywinska A, Ball S L, et al. Biological
identifications through DNA barcodes [J]. Proc Royal Soc
B Biol Sci, 2003, 270(1512): 313-321.

[10] Hollingsworth P M, Li D Z, Bank M V D, et al. Telling
plant species apart with DNA: From barcodes to genomes
[J]. Philos Trans Royal SocB, 2016, 371(1702):
20150338.

[11] Group CPW. A DNA barcode for land plants [J]. Proc
Natl Acad Sci USA, 2009, 106(31): 12794-12797.

[12] Chen S, Yao H, Han J, et al. Validation of the ITS2 region

as a novel DNA barcode for identifying medicinal plant



¢ £% Chinese Traditional and Herbal Drugs

ES51H 128 20205E6 A +3283 «

[13]

[14]

[15]

species [J]. PLoS One, 2010, 5(1): 8613.

Hollingsworth P M. Refining the DNA barcode for land
plants [J]. Proc Natl Acad Sci USA, 2011, 108 (49):
19451-19452.

MRk, wk o, stk 45 h2k DNA 4B )
TR RN 7. b EP2yARE, 2013, 38Q2):
141-148.

Yu N, Gu H, Wei Y L, et al. Suitable DNA Barcoding for
identification and supervision of Piper kadsura in
Chinese medicine markets [J]. Molecules, 2016, 21(9):
1221-1232.

[16]

[17]

(18]

Mg, S, BRULDL, S5 S igE . ARSI, K
I E S5 I RS 24 1 psbA-trmH A5 JEIE 4> F45E [J].
HAREER— = 2Rk, 2016, 18(1): 40-45.
CBOL Plant Working Group. A DNA barcode for land
plants [J]. Proc Natl Acad Sci USA, 2009, 106:
12794-12797.

Zhang D, Gao F, Ivan Jakovli¢, et al. PhyloSuite: An
integrated and scalable desktop platform for streamlined
molecular sequence data management and evolutionary
phylogenetics studies [J]. Mol Ecol Resources, 2020,
20(1): 348-355.



