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[ Abstract | Objective; To establish a DNA barcoding based method for guarantee the species authenticity
of Anemarrhenae Rhizoma seeds. Method: Thirty original plant materials and nine raw materials have been
collected for obtaining the reference DNA barcode sequences. The clone sequencing technique was employed to
confirm the reliability of reference sequences. Fifty-one samples of Anemarrhenae Rhizoma seeds pending to test
have been collected, and DNA barcodes of these samples were obtained for taxonomic assignment by BLAST

method, genetic distance method and neighbor-joining (NJ) phylogenetic tree method. Result: For the original
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plants and raw materials, their internal transcribed spacer 2 (1TS2) sequences could not be obtained stably as a
result of intra-genomic heterogeneity. Meanwhile, their psbA-irnH sequences could be successfully obtained.
Their psbA-trnH sequences could be divide into six haplotypes, including three variation sites and two insertions/
deletions. The maximum intra-specific distance was 0.003 5, whereas the minimum inter-specific distance was
0. 1. Their psbA-trnH sequences were composed of one clade at the NJ dendrogram. There were 153 psbA-irnH
sequences have been obtained and all can be assigned to be Anemarrhena asphodeloides with BLAST method,
genetic distance method and NJ phylogenetic tree method. Conclusion: The DNA barcoding technology is a
reliable method for species identification of Anemarrhenae Rhizoma seeds. All the samples of Anemarrhenae

Rhizoma seeds pending to test are in accordance with the origin of that ruled on the 2015 edition of Chinese

Pharmacopoeia and no adulterant has been detected.
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Table 1 Specimen information and psbA-trnH accessions of original plant samples and raw material samples

B b i S Y 4485 e e e T A R4 RS
ZMPOO1 Anemarrhena asphodeloides HFR Y nf g 25 4B 2T 55 MG545304
ZMP002 A. asphodeloides F R A 245 R W) WF 55 T MG545305
ZMP003 A. asphodeloides B F A ) - H 25 M W B 55 MG545306
ZMP004 A. asphodeloides A Y B 25 M W i 5% MG545307
ZMP005 A. asphodeloides S JF AT - R [ 2 MG545308
ZMP006 A. asphodeloides FE A ) U3 TR i [ 2 e MG545309
ZMP007 A. asphodeloides HEF Y B TR [ 2 e MG545310
ZMP008 A. asphodeloides S JF AT - R [ 2 MG545311
ZMP009 A. asphodeloides A ) A b 48 9 E T MG545312
ZMPO10 A. asphodeloides FEJF A Y i B AL %2 EH T MG545313
ZMPO11 A. asphodeloides e E ) nf g b 45 22 [ MG545314
ZMPO15 A. asphodeloides B e p WAL B B MG545315
ZMPO16 A. asphodeloides B JF A - i 645 VR B MG545316
ZMPO17 A. asphodeloides e E ) nf g T 4045 U B MG545317
ZMPO18 A. asphodeloides Y e H WAL B B MG545318
ZMPO19 A. asphodeloides B A R i 64 VR B MG545319
ZMP020 A. asphodeloides e E ) nf g 4045 T B MG545320
ZMP021 A. asphodeloides FE I A ) - sl b 48 e L MG545321
ZMP022 A. asphodeloides FE A ) =3 Al b 48 e L MG545322
ZMP023 A. asphodeloides S JF A - ] 404 VR B MG545323
ZMP024 A. asphodeloides I AEY) A AT b 45 SR B MG545324
ZMP025 A. asphodeloides FH A ) =3 AL R B MG545325
ZMP026 A. asphodeloides S JF A B b4 VR B MG545326
ZMPS027 A. asphodeloides SR R TR B8 2% i MG545289
ZMPS028 A. asphodeloides SEE Y i R I 2 MG545290
ZMPS029 A. asphodeloides IR A ¥ A R 2 B MG545291
ZMPS030 A. asphodeloides SEE A T R [ 2 MG545292
ZMPS031 A. asphodeloides A ¥ AL % E MG545288
ZMPS032 A. asphodeloides L F A ) ¥ WAL % E MG545293
ZMPS033 A. asphodeloides S Y i 4k 44 % @ il MG545294
ZMMO001 A. asphodeloides 25kt Rz db o [ A MG545295
ZMM002 A. asphodeloides H 2t =5 At [ 4= 4 MG545296
ZMMO003 A. asphodeloides : 2 4 2% Ak 50 Rl A MG545297
ZMMO004 A. asphodeloides 25kt (i3 b 4 E 2 T MG545298
ZMMO005 A. asphodeloides H 2t =5 Wb % [ 2 MG545299
ZMM006 A. asphodeloides : 2 4 2% e C R MG545300
ZMMO007 A. asphodeloides H UM =5 RN 25T MG545301
ZMMO008 A. asphodeloides 7 2 R 25 INE X R MG545302
ZMMO009 A. asphodeloides A 2kt iE- JUVEE M MG545303
DLPO1 Chlorophytum comosum S F A ) A 25 A W BT 55 BT MG745399
DLP02 C. comosum FJFAE Y 5 2 FH AR ) W 9% e MG745340
DLPO3 C. comosum B g 2 FR M 4 T 9% 7 MG745341
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Table 2 Specimen information and psbA-trnH accessions of seed samples pending to be test
FE 5 G5 R AR RS GETE R R A RS
ZMS001 RN T MG545327 ,MG545328 ;MG545329  ||ZMS130 Jaldb & % M i A8 MG545413,MG545414 ,MG545415
ZMS105 it B ZETT A M MG545330,MG545331,MG545332  ||ZMS131 b E T AME  MG545416 ,MG545417 ,MG545418
ZMS106 b4 Gy B b MG545333,MG545334 ,MG545335  ||ZMS132 jadt B ZE AT A4 MG545419 ,MG545420 ,MG545421
ZMS107 4t 4g B fb B i AL MG545336 ,MG545337 ,MG545338 ZMS133 b Ag SR B IR MG545422 ,MG545423 ,MG545424
ZMS108 4t 44 2 [ T BB 5 £ MG545339 ,MG545340 ,MG545341  ||ZMS134 {idb8 F R BOE AL MG545425 ,MG545426 ,MG545427
ZMS109 b4y 5 B 4 MG545342 ,MG545343 \MG545344  ||ZMS135 dtE 5 B34 % MG545428 ,MG545429 ,MG545430
ZMSI10 AL 48 2 [ 17 B 5 £ MG545345 ,MG545346 ,MG545347  ||ZMS136  JA[db48 9¢ M i fHA-Hidi MG545431,MG545432 , MG545433
ZMSI11 b4y 5 BVG e MG545348 ,MG545349 ;MG545350  [|ZMS137 jafdb 5 F SR B SR MG545434 ,MG545435 ,MG545436
ZMS112  db4s & BV 4 MG545351 ,MG545352 ,MG545353  ||ZMS138 jadt 2 H 2577 MG545437 ,MG545438 ,MG545439
ZMS113 it E 5 26 % MG545357 ,MG545358 ,MG545359  ||ZMS139 jadt % H 2517 MG545440 , MG545441 ,MG545442
ZMS114 b 22 6 25 7 MG545363 , MG545364 ,MG545365 || ZMS140 i db 45 5 E. 3141 MG545443 , MG545444 , MG545445
ZMS115 b [H 2 i MG545366 , MG545367 ,MG545368 || ZMS141 i 4t %2 [# 25 7 MG545446 ,MG545447 ,MG545448
ZMS116 [ db % [F 251 MG545371 ,MG545372 ,MG545373 ZMS142  Jadb4s 5 B 5 i A MG545449 ,MG545450 ,MG545451
ZMSI17 b4 [ 25 i MG545374 ,MG545375 ,MG545376 || ZMS143 i dv 45 5 £ 3 ) 4 MG545452 , MG545453 , MG545454
ZMS118 il b2z [ 25 Tl MG545377 ,MG545378 ,MG545379  ||ZMS144 (I ARG 4RI T K MG545455 ,MG545456 ,MG545457
ZMS119 b2z = 25 7l MG545380,MG545381 , MG545382 ZMS145 A ZETHHEIE £ MG545458 ,MG545459 ,MG545460
ZMS120 [t 45 5y B 3 0 MG545383 , MG545384 , MG545385 || ZMS146 il b % [ 24 77 MG545461 , MG545462 , MG545463
ZMSI121 b Befb BT MG545386,MG545387 ,MG545388  ||ZMS147 Jaldb48 ¢ M i fHA- il MG545464 ,MG545465 ,MG545466
ZMS122 At R RIS EA MG545389 ,MG545390, MG545391 ZMS148  db48 & E B A L MG545467 ,MG545468 , MG545469
ZMSI123  dbE 5 EY6 % MG545392 , MG545393 ,MG545394  ||ZMS149 i dv 4 5 Bk & % MG545470 , MG545471 ,MG545472
ZMS124 At REfL RS TES MG545395 ,MG545396 ,MG545397 || ZMS150  {if -k 42 [E 24 17 MG545473 ,MG545474 ,MG545475
ZMS125 b H 2 MG545398 ,MG545399 ,MG545400 |[ZMS151 Jifdv & 5 B 6% MG545476 , MG545477 , MG545478
ZMSI126  dbE 5 B 6 S MG545401 ,MG545402 ,MG545403  ||ZMS152 Jdt4 5 B3 6 & MG545479 ,MG545480 , MG545481
ZMS127 AL R B R MG545404 ,MG545405 ,MG545406  ||ZMS153 k% E 25 1 MG545482 ,MG545483 ,MG545484
ZMS128 b [ 2 i MG545407 ,MG545408 , MG545409 || ZMS154 4t %2 [# 25 7 MG545485 ,MG545486 , MG545487
ZMS129  fdb % E 25T MG545410 ,MG545411 ,MG545412
2 FHiE R, SR FH SR D B Y o
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BEE, ITS2 F1 psbA-trnH JF % 1% B {fi § HMMER
V3.1 BT & A b X ] Muscle 3.8 %k
PE R R i £ B S TR T PUAP 4.0 %k
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Fyr Ak 4 g BAE B9 DNA, DNA Jot 4 ok & 1 >
50 mg- L~ R [ 4 Ab (9 W BE A H B (Asgg
Apeo  YIETF 1.6 ~2.1 ,DNA J5i 5 7] LA /& J5 &% PCR
R Al ITS2 J¥ 5 A psbA-trnH 75138 H 514,
A RE i 3 0] B S 2E AT PCR 9738 o P 45 SRR W
JIe A RE i (9 psbA-trnH J¥ 51 ¥ 0] 35 A5 558 e oA 19 XL
[ PP 45 2R o BB o3 W 7 A 245 4 A i TT AR A 1TS2
J ) XL I P 45 2R B BR324 D09 3R AR v o i
(Y TTS2 J 41 X ji) ) o 45 2R , A 7 5™ i 9 [ 95 47)
T X6 MM ke b BEAT SR o A, 2R
RERR -1 1TS2 J 91 75 Jk DA 20 I3 A 78 80k 7™ 53 I
o AFAE— BOR O 13 bp (4 Ak 2k X J8k, DL &
Lo H T HIREFR 7 T 1 A5 A8 1Y 1TS2 2 41
FP A5 W5 ek A psbA-trnH 7 51 %68 J B Fb - 1k AT
B Yy b A5 E AT
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Fig.1 Intra-genomic heterogeneity analysis for ITS2 sequences of
Anemarrhenae Rhizoma seeds

3.2 Bk psbA-trnH 227 7 5 B 1€ K H ¥ 91 AR
ot EIRAF AR psbA-urnH F 31 39 5%,k B
T FI A= 25 R FE L 530 6 A A% A HT ~ H6 , b X)
JE K BE 581 bp, A 3 A AL, 432 108 37 ki C-
A B 154 fi i T-A A8 5 214 £ 5 A-G AE 75 2
Ab AR A/ e 435k 85 ~ 91 {3 i TCCCTTT, 124 ~
128 i #i TAAGT, ¥ BREK & 7 5 oo B H 2 &
MRS A 3 AN KHEE > 7 bp B9 22 B [ 18 E (PolyT)
ZEN R 144 ~ 153 i /5,419 ~ 427 {3f 5 F1 455 ~ 465
ALY PolyT 4544, Poly 45 ¥4 fis 5t 1) 8 H >R ] we B&
W7 7 s e AT Ik, R 15 17 Ssa e )v o, WA 2,
HIREFP R AS S48 0. 001 8 +0.001 5, Ff Py A F
KA 0.003 5; i) 48 HF- #4144 0. 101 3 + 0. 002
3, AR R R/MAEO. 1, £ N RELKEW L, FHE

Y957 69 3, Bootstrap 32 100% , WL 3.

ZMP001-CO1  A-TTTTTTIT TTT-ATTCCA CAAAAGGATT TTTTTTTAGT CTCC-TTTTT TTTTTTACAT
ZMPO01-C03  A-TTTTTTIT TTT-ATTCCA CAAAAGGA-T TTTTTTTAGT CTCC-TTTTT TTTTTTACAT
ZMPO01-C04  A-TTTTTTIT TTT-ATTCCA CAAAAGGATT TTTTTTTAGT CTCC-TTTTT TTTTTTACAT
ZMPO01-C05  ATTTTTTTIT TTT-ATTCCA CAAAAGGATT TTTTTTTAGT CTCC-TTTTT TTTTTTACAT
ZMP002-C01  A—TTTTTIT TTTAATTCCA CAAAAGGATT TTTTTTTAGT CTCCTTTTIC TTTTTTACAT
ZMP002-C03  A—TTTTTIT TTTAATTCCA CAAAAGGATT TTTTTTTAGT CTCC-—TTT TTTTTTACAT
ZMP002-C04  A—TTTTTIT TTTAATTCCA CAAAAGGATT TTTTTTTAGT CCCC-TTTTT TTTTTTACAT
ZMP002-C05  A—TTTTTIT TTTAATTCCA CAAAAGGATT TTTTTTTAGT CTCCTTTTTT TTTTTTACAT
ZMP003-C01  A—-TTTTTIT TTT-ATTCCA CAAAAGGATT TTTTTTTAGT CTCCTTTTIT TTTTTTACAT
ZMP003-C02 A—TTTTIT TTT-ATTCCA CAAAAGGATT TTTTTTTAGT CTCC-TTTTT TTTTTTACAT
ZMP003-C03  A-TTTTTTTT TTT-ATTCCA CAAAAGGATT TTTTTTTAGT CTCC-TTTTT TTTTTTACAT
ZMP003-C04  A-TTTTTTIT TTT-ATTCCA CAAAAGGATT TTTTTTTAGT CT( [ TTTTTTACAT
ZMP003-C05  A-TTTTTTIT TTT-ATTCCA CAAAAGGATT TTTTTTTAGT CTCC-TTTTT TTTTTTACAT
ZMP004-C01  ATTTTTTTIT TTT-ATTCCA CAAAAGGATT TTTTTTTAGT CTCC-TTTTT TTTTTTACAT
ZMP004-C02  A-TTTTTTIT TTT-ATTCCA CAAAAGGATT TTTTTTTAGT CTCC-TTTTT TTTTTTACAT
ZMP004-C03  A-TTTTTTIT TTT-ATTCCA CAAAAGGATT TTTTTTTAGT CTCC-TTTIT TTTTTTACAT
ZMP004-C05  A—TTTTTIT TTT-ATTCCA CAAAAGGA-T TTTTTTTAGT CTCC--TTTT TTTTTTACAT
PolyT region | PolyT region I PolyT region Il
A-TTTTTTTT TTT-ATTCCA CAAAAGGATT TTTTTTTAGT CTCC-TTTTT TTTTTTACAT

B2 ETRENRFAERIEME psbA-trnH FEHIE PolyT S EHE
Fig.2 Validation of PloyT structures for psbA-trnH sequences of

Anemarrhenae Rhizoma by cloning and sequencing method

rhena asphodeloides ZMPS028
sphodeloides ZMP021
sphodeloides ZMP020
sphodeloides ZMP019
sphodeloides ZMP016
hodeloides ZMP011
sphodeloides ZMP010
sphodeloides ZMP008
sphodeloides ZMP006
sphodeloides ZMP004
sphodeloides ZMP003
hodeloides ZMP001
sphodeloides ZMM004
hodeloides ZMMO003
hodeloides ZMMO001
hodeloides ZMPS033
hodeloides ZMPS030
hodeloides ZMPS029
sphodeloides ZMPS031
ides ZMP025
sphodeloides ZMMO002
hodeloides ZMMO006
hodeloides ZMMO007
sphodeloides ZMP007
sphodeloides ZMP009
sphodeloides ZMP023
hodeloides ZMPS027
hodeloides ZMPS032
hodeloides ZMMO005
hodeloides ZMP002
hodeloides ZMP005
hodeloides ZMP015
hodeloides ZMP017
hodeloides ZMP018
hodeloides ZMP022
hodeloides ZMMO008

sphodeloides ZMP024

sphodeloides ZMM009
. asphodeloides ZMP026
Chlorophytum comosum DLP01
C.c DLP02
C. comosum DLP03

67

53

64

R

64

100
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Fig.3 NJ phylogenetic tree of Anemarrhenae Rhizoma using psbA-
trnH sequences with Chlorophytum comosum as outer group
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3.3 JET psbA-trnH J¥ 5 B A DU A - 5 Jir ) b
GE U TR RGN R R T RE A STy, B RE S Bk
3 KA o3 S EAT psbA-trnH 2B 51 AR L, 3k
A 153 2% psbA-rnl F7 51 o B 3R A5 B HEE psbA-
trnHl Z: 7% Ty A 2 3 h 25 kF DNA ZRIE I 5 0E R4
(www. tembarcode. en) , 5¢ 3 7 £ M #p 7 B BLAST
Y8 A3 AT, 5 R R WY A A A 1 153 2% psbA-trnH
750 W) e AH L Bl 34 R T EBEA. asphodeloides , WLIE] 4
(A) B F5 46 I b1 19 153 4% psbA-trnH JE 51 43 5 5

HIBE psbA-trnH Z:7% Fp 5 47 5t 4% BE B9 1158, 45 R 3R
WY BT A 7 5 1 3t A% RS SR MEL Y O 0, /N TR B
psbA-trnH 2 7% 7 51 ity F N 722 5 B K {H 0. 003 5, 3%
) 4 00 0 3 JFC B0 444 50 R A asphodeloides,
ULE 4(B) o BRI A 5 7Y 153 5% psbA-trnH J§ 5
B— S HEERY psbA-trnH Z 75 R E4T N RGEKEH
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ZMP023 Anemarrhena asphodeloides
ZMMO007 Anemarrhena asphodeloides
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Anemarrhena_asphodeloides_ZMP026
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0
]
]
0
0
]
0
0
]
]
]
]
0
]
]
]
]
]
]
0

FHNEIENE 1% $5E 31-1
100.0 11380 0.0
100.0 1138.0 0.0
100.0 1138.0 0.0
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A. asphodeloides ZMP021
A. asphodeloides ZMP020
A. asphodeloides ZMP019
A. asphodeloides ZMP016
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65— A. asphodeloides ZMP006

e A. asphodeloides ZMP004
A. asphodeloides ZMP003
A. asphodeloides ZMPO01
A. asphodeloides ZMM004

ides ZMM

A. asphodeloides 003
A. asphodeloides ZMMO01

A. asphodeloides ZMPS033

A. asphodeloides ZMPS030

A. asphodeloides ZMPS029

b 1. asphodeloides ZMPS031

53 b 1. asphodeloides ZMP025
A. ides ZMM002

A ZMMO006

A ides ZMMO0T

A ides ZMPO0T

1. ides ZMP009

A ides ZMP023

A. asphodeloides ZMPS027
PS

A. asphodeloides ZMMO00S
A. asphodeloides ZMP002

A. asphodeloides ZMP00S
A. asphodeloides ZMPO15
e A. asphiodeloides ZMP017
63— A. asphodeloides ZMP018
p———eeeeeee .. asphodleloides ZMP022
A. ides ZMP024

A, asphodeloides ZMM00§

ZMS128MT02

L i aphodetoides ZMVIOD
A, asphodeloides ZMP026
62 [ Clloroplhytum comosum DLPO1

C. comosum DLPO1

100 ————— ¢ comosum pLPO3

El4 ETFT BLAST % (A), BEEZFZ(B)M N REZLXEFRE(C)HNFRVNANSHFEREE[(NZIMSI2ZS K amE 2 K ##

(ZMS128MT02) 3 i ]

Fig.4 Taxonomic assignment of Anemarrhenae Rhizoma seeds by BLAST method ( A) , genetic distance method ( B) and NJ phylogenetic tree
method ( C) [ Taking second sampling specimen of ZMS128 ( ZMS128MT02) as an example ]
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