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92.7% - ITS2 2 GenBank
N P N Genbank
21 . Yao 22 A. aquatica AF254458
GenBank 50790 12221 A. blepharocalyx AF478709
A. blepharocalyx var. blepharocalyx AF192710
ITS2 ITS2 A. blepharocalyx var. glabrior AF192712
DNA A. chinensis EU909426
col1 DNA A. flabellata AY742349
. 1TS2 A. guangdongensis AY742352
DNA A. intermedia AB049288
2 2 ) ) AF192722 AF254474
o A. japonica
AY742357 EU909427
ITS2 A. kusshakuensis FJ496770
AF478718 EU909413—
A. officinarum
. . EU909425 GU097441
. ITS2
HMMer 5.85 265
° ITS2 %, MEGA4. 1
1. K2P
- 9 6 K2P N4 .
Schult  * ITS2
( Do 28 11 Gen— R
Bank(  2) .
2. DNA PCR  .PCR L.
GQ434443
DNA .PCR 231bp 229 Q 20
7 POLY GC 61.0% .
3. 2.
CondonCode Aligner 16 ITS2
V3.7.1( ( CodonCode Co. USA)) 239bp  POLY GC
ITS2 o GenBank 60.9%~61.8% GC 61.1% -
1 GenBank
Genbank
Alpinia officinarum PS0519MT04 GU180360
A. hainanensis PS0511MTO1 GU180354
A. kwangsiensis PS0513MT01 GU180355
A. galanga PS0515MT02 GU180356
A. galanga PS0515MT03 GU180357
A. galanga PS0515MT04 GU180358
A. zerumbet PS0532MT03 GU180367
A. zerumbet PS0532MT04 GU180368
A. polyantha PS0517MTO1 GU180373
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* : DNA

TGGCATCGTCGCC‘TTGCTCCT TGC YCTGTTGGTGCCAAGCGCGGA

gy WMNMM%W gl

AATTGGCCCCG TG'GCCC TCGGGCACAG TCGGC TGAA'AGTGGGTA
50 a0

il

ATCTCGGCAG TCGTCGGGCGCGATGGETGTTGGTCGBCCC TG TGEGT
100 10 120 130

"‘f’V\.'W\/w‘-J\;"-J\/wf\/\/\fww@ﬂf\/\fvm".I*J\/V"/\/V\Mf‘f\f-f\/vv“

16 5
1) 103 “G-A”

12)  41.79.199.213 .

K2P 0. 0007 K2P

0. 0171, 16
EU909413 . EU909414 . EU909415 . EU909416 .
EU909417 . EU909418 . EU909419. EU909420 .
EU909421 . EU909422 . EU909423 . EU909424 .

EU909425
G‘:EAC TGAGCGT CG TCCCCG ‘rc GTGC TGGGAT1$EAG chcaa.&1?DAG ACC 81.3% .
R
VWV W) 5 37
cTG TGTGAT TGCGGC'TCGCATGAAAG GCCG TGTCCAICAGATTG
2e - 16 ITS2 137
H
AWttt i) %
47 (A. ga-
1 (434443 langa) 1TS2 GC 3

[ 1111111111 1111111111 1111111112 ]
[ 2222224 4556677899 0111223444 5555666667 7888889990 ]
[ 4380456898 9266779067 4037030689 0126012460 6013474574 ]
A. aguarica AF254458 TTCTTTTCCT ACGTTCCCTC TGGTTGGGCT CGTTCTAAGT TGCGATTCTT
A blepharocalyx AFAT8709 ., C.T.C..AC.GGCT ACC.....C T..... Go.o. . T .4 AC
A. galanga GUI1S0356 .. T .C.GG. T ... A ATC TA. . TCG. A. . A..G. . A

4. galanga GU180357 ... T. C.GG. T CALUATC TAL U TCGL A LA LG AL

A. galanga GUIBO358 ceveo. T T CGG.T L. A LATC TA. . TCG.A. LA .G, A

A. puangdongensis AYT42352 .. T.C C.GGCT .ACC. .. .. CT.....G... C.T.G... AC
A, hainanensis GU180354 .....CTI.C C.GGCT . ACC ol TLaivina G T.....AC
A Intermedia ABO49288 LALLLUTC . CTGGCT . ACC C L i G G AC
A, Jgaponica AYT42357 ..A....T.C C.GGCT . ACC CT..... G C.T.G AL

A. kusshakuwensis FJ496770. L. C.T.C . CLGGET L ACC CT..... GT. I..... Al

A. kwangsiensis GUIB0O355 ... C.T.C ..A.C.GGCT .ACC..... CT.....G... ..T.....AC
A. officinarum AF478718 ... C.TTIC . CC.GGCT . ATC. C T GG. . G. CAAC
A officinarum EU209413 LCLTTC . CC.GGCT . ATC. | ity GG. . G. CAAC
A. officinarum EU909414 LCOTTC CC.GGCT . ATC. .... C1 GG. . G. CAAC
A. offreinarum EU909415 .C.TTIC CC. GGCT . ATC. CT GG. . G. CAAC
A, officinaruw EU909416 LCOTTC LCCLGGCT L ATC cCT.. GG. . G. CAAC
A. officinarim EUS09417 .C.TTC . CC.GGCT L ATC. | O GG, G. CAAC
A. officinarw EU909418 LCOTTC L. CC.GGCT L ATC. C T.. GG. . G. CAAC

A. offrcrparem EU909419 L. C.TTC . CC. GGCT . ATC. CT GG G. CAAC
A officinarim EU909420 LC.TTC . CC. GGCT . ATC. CT.. GG. . G. CAAC
A. officinarwm EU909421 .. C. TTC CCCLGGCT JATC. ... CT.. GG, . G. CAAC
A. officinaruw EUS09422 . C.TTC . CC.GGCT JATC. ... CT. . GG. . G. CAAC
A, officinarum EU909423 LC.TTC ... CC.GGCT . ATC. CT..... GG . G. CAAC
A, officinaruwm EU909424 LCOTTC L. CCLGGCT L ATC L Sl R GG. . G. CAAC
A. offiernaruw EUQ09425 L. C. TTC . CC.GGCT .ATC..... CT.....GG.. ....G.CAAC
A. officinaru GU097441 LCOTTC L CC.GGCT L ATC. A 3 e GG.. . ...G. CAAC
A officinarum GU180360 LCLTTC . CC. GGCT . ATC. CT.. CGG. . L. LG CAAC
A. poldyvantha GU180373 . C.AGCCTTC LCC.GGC. €. C. A .G T.AG. AG. . TTCGC. . AC
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zerumbet GU180368
flabellara AYT42349
blepharocalyvx var.
blepharocalyvx var. glabrior AF192712
chinensis FU909426

Japonica EU909427

Japonica AFI192722

Japonica AF254474

aquatica AF254458
bilepharocalvx AF4TBT09
galanga GU180356
galanga GU1B0O357
galanga GU180358
guangdongensis AYT42352
hainanensis GU180354
intermedia ABO49288
Japonica AYT42357
kusshakuensis FJ196770
kwangsiensis GU1B0355
AF478718
EU909413
EU909414
EU909415
EU909416
EU909417
EU909418
EU909419
EU909420
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EU909425
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officinarum GU180360
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zerumbetr GU180368
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officinarum
officinarum
of ficinarum
officinarim
officinarim
officinarum
officinarim
officinarum
officinarum
officinarim
officinarum
officinarum
officinarim
officinarm

officrnartm

blepharocalvx var. blepharocalyx AF192710

A. blepharocalyx var. glabrior AF192712
chinensis EU909426

Japonica EU909427

Japonica AF192722

Japonica AF254474

blepharocalyvx AF192710

..... C.T.C....C.GGCT .!
..... C.T.C ....C.GGCT ./
Coovnnn TIC .T..C.GGCT ...
,,,,, C.T.C ..A C.GGCT .
.C.T.C ..A.C.GGCT .
ALLLUT.C L. C.GGCT .
LALLLUT.C L. CLGGET .
AL T.C L. L C.GGCT .
AL T.C L. L CLGGET .
222323222333 22IIDIAIID
0001111222 2222334455
6793569024 5679145901
TTCTCGATTA AGCAAGACGG
G. TA. .GC. G CATTT.G.CA
G. T..AGC. G CAT...GTCA
G. T. . AGC. G CAT...GTCA
G. T..AGC. G CAT...GTCA
G. TA. . GCCG GAT...G.CA
G.TA. .GC. G CAT...G.CA
G.T...GC.G CAT...G.CA
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G. TA. .GC. G CATT..G.CA
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G.T...GC.G CAT...G.CA
G.T...GC.G CAT...G.CA
G.T...GC.G CAT...G.CA
G.T...GC.G CAT...G.CA
GCT. T. GCCG G. ... AG. CA
G.TA..GC. G CAT...G.CA
G.TA..GC.G CAT...G.CA
G GCC. T.T...G.CA
G. TA. .GC. G CATT..G.CA
G. TA. . GC. G CATT..G. CA
G.T...GC.G CAT...G.CA
G.T...GC.G CAT...G.CA
G.T...GC.G CAT...G.CA
G.T...GC.G CAT...G.CA
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56.5% ( GU180357  GU180358) .
56.9% ( GU180359) ( A. polyantha) GC
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3
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13 15
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Alpinia officinarum EU909420
Alpinia officinarum EU909418
Alpinia officinarum EU909423
Alpinia officinarum GU180360
Alpinia officinarum EU909416

p———— Alpinia officinarum EU909425

Alpinia officinarum EU909417
Alpinia officinarum EU909422

f———— Alpinia officinarum EU909413

Alpinia officinarum EU909414
Alpinia officinarum EU909421
Alpinia officinarum AF4T8718

55

63

52

69 63

Alpinia jap AYT42357
Alpinia chinensis EU909426
Alpinia japonica AF192722

Alpinia japonica EL909427

Alpinia japonica AF254474

Alpinia intermedia AB049288
Alpinia guangdongensis AY742352
Alpinia kusshakuensis FJ496770
Alpinia zerumbet GU180367
Alpinia zerumbet GU180368

80

66

88

Alpinia haii sis GU180354
Alpinia kwangsiensis GU180355

Alpinia blepharocalyx var. glabrior AF192712

Alpinia blepharocalyx AF478709

Alpinia blepharocalyx var. blepharocalyx AF192710

Alpinia polyantha GU180373
Alpinia flabellata AY742349
Alpinia aquatica AF254458

65

Alpinia galanga GU180356
Alpinia galanga GU180357

100

4 ITS2
: bootstrap 1000

95% o

ITS2 4

ITS2
o ITS2

DNA

405  (World Science and Technology/Modernization of Traditional Chinese Medicine and Materia Medica)

Alpinia galanga GU180358

(ND)
=50% K2P

=)}

ITS2

2001 32(2) :
171 ~173.

2009 20

(10) :2544 ~ 2546.

2000 11(4) :368.

2000 23(2) :84.

1998

1998 15(1) :16.

Co, GC-
MS . 2000 23
(10) :613.

2002 29( 3) :265 ~270.
5-

2000 23( 11) :697 ~699.

10

2000 23(11) :699.

11

12

2007 21(2) 3 ~6.



— * : DNA

1999 16(3) :232 ~234. j. 1096-0031.2010. 00328. x.
13 . rDNA ITS 20 Gao T Yao H Song JY et al. ldentification of medicinal plants in
2009 37(6) :63 ~68. the family Fabaceae using a potential DNA Barcode ITS2. J Ethno—
14 . pharmacol 2010 130( 1) :116 ~21
1990 13(7) :20 ~23. 21 . DNA
15 . matK . 2010 45(3) :376 ~382.
( ) 2008 26(4):11 ~15. 23 Yao H Song JY Liu C et al. Use of ITS2 Region as the Universal
16 Hebert PDN Cywinska A Ball SL er al. Biological identifications DNA Barcode for Plants and Animals. PLoS ONE 2010 5( 10)
through DNA barcodes. Proc. R. Soc. Lond. B. 2003a 270 :313 tel3102.
~321. 24 . DNA
17  Chen SL. Yao H Han JP et al. Validation of the ITS2 region as a no— . 2009 (5):322~327.
vel DNA barcodefor identifying medicinal plant species. PLoS ONE 25 . DNA barcoding( )
2010 5(1) :e8613. . - 2007 9(3) :7~12.
18 . DNA 26 Schultz J Miiller T Achtziger M et al. The internal transcribed spac—
2010 30(4) :342 ~351. er 2 database-a web server for { not only) low level phylogenetic ana—
19 Pang XH Song JY Zhu Y] et al. Applying plant DNA barcodes for lyses. Nucleic Acids Res. 2006 34( Suppl. ) : W704 ~707.

Rosaceae species identification. Cladistics 2010 DOIL: 10. 1111/

Molecular Identification of Alpinia Officinarum and Its Adulterants
Luo Kun' Chen Keli’ Liu Yimei’ Yao Hui' Han Jianping' Ma Pei' Sun Chao'
(1. Institute of Medicinal Plant Development Chinese Academy of Medical Sciences Peking Union Medical College
Beijing 100193 China;
2. Pharmacy College Hubei University of Chinese Medicine Wuhan 430061 China)

Abstract: This study aimed to discriminate Alpinia officinarum and its adulterants using ITS2 sequence. DNA sam—
ples were extracted from Alpiniae specimens. The ITS2 sequence was amplified by PCR and sequenced bidirection—
ally. Sequences were assembled by CodonCode Aligner. The intraspecific and inter-specific K2P distances of Al-
pinia officinarum and its adulterants were calculated. And the N-J tree was constructed by MEGA V 4. 1. The ITS2
secondary structure was predicted. The results showed that the maximum intra-specific K2P distance was 0. 0171
while the minimum inter-specific K2P distance was 0. 0469. Different samples of Alpinia officinarum were clus—
tered. And the N-J tree was able to distinguish Alpinia officinarum from its adulterants. The Alpinia officinarum was
obviously differentiated from its adulterants by the ITS2 secondary structure. It was concluded that ITS2 sequence
was able to identify Alpinia officinarum and its adulterants. It was an efficient molecular identification method for
Alpinia officinarum and its adulterants.

Keywords: Alpinia officinarum 1TS2 sequence molecular identification
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