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Abstract: In order to find a rapid and efficient identification method for three original species of Curcumae Rhizoma,
identification efficiency of different DNA barcoding sequences were evaluated in present study. Totally nine samples of
three different species of Curcuma were collected. After DNA extraction, PCR amplification and sequencing, seven kinds
of DNA barcoding sequences, including ITS, ITS2, matK, psbA-trnH, trnL-trnF, rpoB and atpB-rbcL, were firstly
compared in terms of success rate of PCR amplification and characteristics of sequences. Then, by means of variation site
analysis and genetic distance calculation, these seven kinds of DNA barcoding sequences were further evaluated.
Finally, the unidentified samples were identified by the phylogenetic tree based on the chosen DNA barcoding
sequences. The results were as follows: (1) ITS, ITS2 and matK barcoding sequences were inapplicable due to the low
success rate of PCR amplification and sequencing; The variation information of psbA-trnH, trnl-trnF and rpoB was
insufficient to distinguish three different original species of Curcumae Rhizoma; Only atpB-rbcL barcoding sequence was
642-645 bp in length with 29.09%-29.9% GC content and 11 variation sites, for which, the three species of Curcumae
Rhizoma could be distinguished only by atpB-rbcL barcoding sequence. (2) According to the phylogenetic tree based on
atpB-rbcl, sequence, the unidentified samples were identified as Curcuma wenyujin. In conclusion, atpB-rbcl. sequence

could be used as a standard sequence for the rapid and efficient identification of original species of Curcumae

41 %

Rhizoma.
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Table 1  Origins and GenBank accession numbers of plant samples
GenBank 7EMH=
FE e FE 5L 4 FE 3k VB Registration number on GenBank
No. Code Sample name Sample source
atpB-rbeL psbA-trnH ropB trnL-trnF
1 Al i VLA B 2 117 P LU LD o MH634539  MH634552  MH631010  MH596001
Curcuma wenyujin Shazhou Village, Taoshan Town,
Ruian City, Zhejiang Province
2 A2 AR BTV AR B 22 117 L 5 MH634540  MH634550  MH631008  MH574912
C. wenyujin Mayu Town, Rui’an City, Zhejiang Province
3 A3 R4 W48 i 22 117 P A MH634541  MH634551  MH631009  MH574913
C. wenyujin Nanbin Street, Rui’an City, Zhejiang Province
4 Bl INEE N J7 PR B A AR R 1L B R AR MH631001 ~ MH615094  MH634559  MH574919
C. kwangsiensis Luwu Town, Lingshan County, Qinzhou City,
Guangxi Zhuang Autonomous Region
5 B2 JUTEERAR JPE AR A BN TR L Bl = MH631002  MH615095 MH634560 MHS574920
C. kwangsiensis Luwu Town, Lingshan County, Qinzhou City,
Guangxi Zhuang Autonomous Region
6 B3 INEE N J IR 1 DR i 58 1 Bl A MH631003  MH615096  MH634561  MH574921
C. kwangsiensis Luwu Town, Lingshan County, Qinzhou City,
Guangxi Zhuang Autonomous Region
7 B4 JIEEI% S J PR A X BN T MH634542  MK188719  MH634566 ~ MH574922
C. kwangsiensis Hezhou City, Guangxi Zhuang Autonomous
Region
8 1 HEHA PO A8 BEHR T S50 T =15 A MH634537  MH615097  MH634557  MH574917
C. phaeocaulis Sanqgiao Village, Chongzhou City, Chengdu
City, Sichuan Province
9 2 HEHA PG48 FCHS T B DX A MH634543  MH615098  MH634558  MHS574918
C. phaeocaulis Zhoudu Village, Shuangliu District, Sichuan
Province
10 DI T I 1 P A e i MH630999  MH634548  MH631007  MHS574915
Sample to be tested Lingao County, Hainan Province
11 D2 IR TP A 1T B0 X MH631000  MH634549 ~ MH631006  MH574916
Sample to be tested Qiongshan District, Haikou City,
Hainan Province
12 D3 FRIAE W A O MH631004  MH634547 MH631005 MHS574914
Sample to be tested Chengmai County, Hainan Province
13 El T DIRE [ANLE:Y Sl MK188714 ~ MK188717  MK188723  MKI188706
Sample to be tested Xinyu City, Jiangxi Province
14 E2 DU NE Y TSl MK188713  MK188718  MKI88724  MK188707
Sample to be tested Xinyu City, Jiangxi Province
S HEF AR, PCR F MRS MRS (BLAST) M 46 90 0 205 9125 GenBank
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Table 2 Information of primers
Jre H 9751 519 51975 2% Wk
No. Target gene Primer Primer sequence Reference
1 IS ITS-Leu GTCCACTGAACCTTATCATTTAG
ITS4 TCCTCCGCTTATTGATATGC Group et al., 2011
2 ITS2 ITS2-S2F ATGCGATACTTGGTGTGAAT
ITS2-S3R GACGCTTCTCCAGACTACAAT MM, 2015
3 psbA-trnH fwd PA GTTATGCATGAACGTAATGCTC
rev TH CGCGCATGGTGGATTCACAATCC MRtk ,2015
4 matK 390F CGATCTATTCATTCAATATTTC
1326R TCTAGCACACGAAAGTCGAAGT Group et al., 2011
5 atpB-rbel, atpB-1 ACATCKARTACKGGACCAATAA
thel-1 AACACCAGCTTTRAATCCAA Chiang et al., 1998
6 trnl-trnF trn-e GGTTCAAGTCCCTCTATCCC
trn-f ATTTGAACTGGTGACACGAG Lee et al., 2016
7 rpoB 1 AAGTGCATTGTTGGAACTGG
4r GATCCCAGCATCACAATTCC Sass et al., 2007

BRUER A — B RS marK 8925914 s 3 R AL
H18.75% , psbA-trnH | rpoB trnL-trnF F atpB-rbel,
() PCR & 3 2 3 A I 5 1% D) 22888 100% , )7 571
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TE 14 DNEESY LA 11 NSRS (£ 3)
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Table 3 Evaluation of different DNA barcoding sequences
SH
5 TS 1TS2 matK psbA-trnH atpB-rbel trnL-trnF rpoB
Parameter
FEA R 14 14 14 14 14 14 14
No. of individual
PCR Jl )% 100 100 18.75 100 100 100 100
PCR success rate( % )
W ey 0 7.14 75 100 100 100 100
Sequencing success rate ( %)
A E 246 619 642 642 ~ 645 325~326 341
Sequence length (bp)
75 S Aor R 1 0 11 1 0

No. of variable sites

J WA Curcuma kwangsiensis B3
69 | JTPFEA C. kwangsiensis B4
JPEFA C. kwangsiensis B2
J W3 A C. kwangsiensis Bl
A4 C. wenyujin Al
AR S C. wenyujin A3
AR 4 C. wenyujin D1

74

73

AR C. wenyujin D2
A4 C. wenyujin A2

93 | #fik4: C. wenyujin D3
‘ B4 C. wenyujin  E1

AR S C. wenyujin  E2

0.001

1 T NJ ¥ CatpB-rbel K085 ) ¥ 0 R SR
Fig. 1

FEHA C. phaeocaulis C1
#FHA C. phacocaulis C2

Phylogenetic tree constructed based on

NJ methods (atpB-rbeL data)
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PG A ME D) RE S I R 8 B RN S e A 5T
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46.7% ( Chen et al., 2014) ., matK =144 DNA %
JE A 58 B 4% 0 S5 B 15 ¥ 51 Z — ( Leister et al.,
1998) B EAEA B M AEA T PCR 47 31 RO i
R (18.75%) , ZEAL i m) A HAW AR W) vt 24 ik
if ( Sass et al., 2007; Hollingsworth et al., 2009;
Chen et al., 2014) . Chen et al.(2014) F|FHZ Xl 5]
WM ZUHRR G K 28R maK FP )9 54 i 5
R 85.4% , W K Bl % W)/ maK J¥ 5 AN A7 AE
barcode gap( Chen et al.,2014) . F&A1F] H H ¥ 51
HEAT 50T, R maK J3 5 A Ge B AR AN [m] J J5 AE
i3 TF . N PCR & BB AN Fr i 2h 7% 1%, 3K
AN matK 1TS 1 1TS2 iX = 45§ 51 R i B4Ry
FEA T JFAG W) 45 W P )
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FFNAEAIE ST (473G R 5 B ) % 35 8 100%
ELHIT =A™ 3 91 A 3 B A A v pf 8 51 | g Ak 3
18 Hifp ] 22 55 B s 22 5 W/, 1T atpB-rbel 17 7E
FEAL S, I, FATH HAE S FEARA 7] 4 5
GER7/E =l B TE R I P ¢ e 3 i T S NI
atpB-rbel J7 ) | il TR SR AL HE B M N] R4
B K 24 ) v R Y =R R A ) B B X
3T T o 4 5 445 SR U8 B TAE 1 VLV 5 A R
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