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Abstract

Ueang Sai is a group of genus Dendrobium which one of the most important Thai orchids.
The currently, to identify the orchid species, varieties and hybrids based on morphology are
difficult and confusion from many new hybrids. This research, the nucleotide sequences of
specific site were used to identify 13 samples of Ueang Sai. The plastid genes, matK and rpoC1
were amplified and sequenced, after that all nucleotide sequences were analyzed by ClustalW2
and MEGA 4.0. The phylogenetic tree constructed base on the nucleotide sequences of matK and
rpoC1 could distinguish 7 and 13 out of 13 species, which the distance coefficients ranging 0.000-
0.027 and 0.002-0.014, respectively. However, when analyzed the nucleotide sequences directly,
the nucleotide sequences of both genes from each Ueang Sai were differences and could

distinguish 13 out of 13 species.

Keywords: Dendrobium; Ueang Sai; identification; genetic relationship; specific gene

1. Unin n3zany JUMAY kagd1AuNeNg1IAANELdUAI0
4 Y =1 Ao v 4 1 .:24' . v i
ndellduiivneniiianuvannvaneann [2) ndaeldinguidesans (Ueang Sai) dnegluana
wazdivaiwana (genus) Aefiu ndreliiananing WINGNYYIUUULS [3]
(Dendirobium) Wl uanaiiiisuaunia (species) neagliifidsvinalnedaoanlddming
unfan Yeatunuiindagldanatauinnin AnsUszmAUszun 80 wWesigus Wundieldiana

1,000 wiin dangnumaniswunndieliana  WINBLAZgNRANTEIENANIY fwaNd A

vweandu 41 wy (section) liun wuauuwws  AINAT3 m3eiRalifnvmeilaniugaans
(Phalaenanthe) wa511ni8 8y (Ceratobium)  wianafianunsaldlunisduunuazdiasizining
gAlULS (Eugenanthe) uaadam (Callista) Tulny  duifusmaifugnssuvesndaelifanannenguibes

.wasuis (Nigrohirsutae) iudu [1] Tngluvsewe @18 Inglddviuiandlelnd (hucleotid) vosdu

v £ a’f a 1 a o = < o 1 o o
Inewundeldfanatinusssunisnnndy 150 vila  (gene) matk wag rpoCl FUUYUAIMNUII UMY

= a [ v Ya [ 0o Y aw Yl . 124' sLal I a &
Favnudadundigliteefunazatduilansoy (specific site) NAUITOLBLUULATOINUIYALDULD

weanaratuly lawn Wuainausn svannale su (DNA marker) @1915usnwundalidia taga1uisa



i 23 avuil 1 uns1ax - Tureu 2558

215815 IMemansiasinalulad

avaaouldlunnszezmsimuinisvesddidin
[4] Inganfoaaunana1svesafuilandlolne
gundy 9 luurausion Tnedeilunislddy
Thedlelvdvesumissunzfaduedemned
Hlmly doyafilsiduiivensuinlan 1osnld
Fruniavdeduidorfuduuinsgiu uadldd
UszanSan amnsariienls sauvaitumeuls
Fudou dxnIn uayTIne
mAfeidenldiuntanasgiu 2 Vihu
fio (1) FuRBuevestu matk fadubuilunsney
Tudqudunsou (intron) 9838 trnK Tunanadn
(plastid) Hvurauszann 1,500 fLua Fntid
Amuanisadtweuled mutarase d1msullu
N3EUIUNSARLAS (splicing) YaaBuUNTOUNGNT 2

[5] uaw (2) BuAdueesBu rpoCl Faduduiiey

'
=

lunanadia dvurnuszuin 2,800 diua v
fnunnsasranedmulng (polypeptide) Aty
drulsenevvaaeulvdensiduienediualsa (RNA
polymerase) [6] Tuiliiesninineissaunuda
Pawuiindlelndvesdiu matk fuszansaings
Tunnssuundiy saurasumdasmeiaondu
Uinniedenaiutufiduedeufisegnls
WoALBLIANIaNTO13 (PCR, polymerase chain
reaction) waginingaudmsuldusiauiemidue
(DNA barcode)

2. gUnsaluazdsnig
2.1 ndawlfianaunenguiBasany
egendaglianavnenguidesans
(Dendrobium, Ueang Sai group) Tuusginelne
13 wfln ldun (1) \desarelna [D. aphyllum
(Roxb.) Fischer] (2) 18 3@ 831 unss8uns

(D. devonianum Paxt.) (3) L8 @18124 (D.

lituiflorum LindL) (8) 13 8 v@18v14 slne (D,
primulinum LindL) (5) WBesarsdiuy (D
cretaceum Lindl.) (6) SEREELEELY. (D.
chrysanthum Lindl.) (7) Bosangdnden (0.
crepidatum Lindl. & Paxton) (8) \dosanering
(D. parishii Rchb. f.) (9) \Bosdrewaia (D.
anosmum LindL) (10) 188 9@18u19u3a (D,
crocatum Hook. f) (11) 18 ® ¢ 1&f 1# 1 9%
(D. pendulum Roxb.) (12) \Bosaneaiud (.
crystallinum Rchb. f.) wag (13) \Besanednen
(D. cumulatum LindL) s?iuﬁmwimmﬂqﬁmﬂ
19 9 vasUsewalng WuUgniauesnaen e
ATIRARUNUEMdN YL AU (morphology)
2.2 NM3EnARLIULe
afnfdueantundreliianaviengy
Bosaneita 13 viln fei3Usvendann Doyle way
Doyle [7] Insualunalglsl 3-4 nFu Tudwives
afn [extraction buffer; 4 % cethyl trimethyl
ammonium bromide (CTAB), 0.6 % sodium
dodecyl sulfate (SDS), 2.5 M NaCl, 2 0 mM
ethylene diaminetetraacetic acid (EDTA), 100
mM Tris-HCl pH 8.0 LLa¢ 0.1 % sodium meta-
bisufite] 20 fiaddns Aifwesuaulnienuea (2-
mercapto ethanol) 20 lulasans Lazwedlida
Iwslsdlau (polyvinylpyrrolidone, PVP) 0.3 nu
Tngunflgunail 60 sarwaidea 1unan 60
wdl dleasunanfiv raslsnesy : lelewefia
weaneaged (chloroform : isoamyl alcohol =
24:1) 10 faddns wanlidiu wdairlunyu
wm3Beit 12,000 x ¢ Wuiaan 5 uit antunen
arsazavladiuvunfudiissnedezaianlus
(linear polyacrylamide) 140 lulasans wagloly

Inswuea (isopropanol) 7 fadans wanlmdniu
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wazlUunfiguvgdl -20 ssrealdoa Wuan
30 W19l Lﬁaﬂiunmﬁwlﬂmum%‘mﬁ 12,000 x g
Wuaan 15 w1l ﬁ]'m‘ii'ummiazawﬁmaxéjw
prnaunelninesas (washing buffer; 10 mM
sodium acetate pH 52 kag 70 % ethanol)
Uaeeliiuie udrazarenznauludinesensidu
0@ (RNase buffer; 10 mM Tris-HCl pH 8.0 wag
15 mM NaCl) 500 lulasans iutoulediansidu
\0d18 (RNase A 10 mg/mD) 4 lulasdns Uud
gungfl 37 sarwadea 1uian 30 undi wle
Asuatananle Wuea : Aaslsweosy : leluieila
woanogeoa (phenol : chloroform : isoamyl
alcohol = 25:24:1) 1 a%s wavadndae Aasls
Wosy : lololefaueanased (24:1) 8n 1 s
wdntuiseansazaneladruuuunldnaon
vl wdndAnddesnedezasanlua 70 lulasans
Wuleiiauezdian (sodium acetate) AUTNTY
3 Tua3 (pH 5.2) TAle 10 Wesidud ve3Usuns
wazidulelelnsniuealils 50 Wesidud vas
USuns wdundigungll 20 esmwaldea 1y
a1 30 uit drlunyundesit 12,000 x ¢ WJu
1387 10 w19 mnﬁ?ummiazawﬁa AN9mTNDY
Frotenuea 70 Wosius waviwnsneuliuis
wanaratgnznauneUnWesya (TE buffer; 10
mM Tris-HCl pH 8.0 kag 1.0 mM EDTA) Usuns
200-300 lailAsans wdsantuznsiadeulsunm
ﬁLSuLaﬁlﬁﬁw%%%ﬁmﬁ@mﬂﬁul,l,aﬂ‘ﬁ'mmma
AR 260 waz 280 wIlLLAS (Nm) WAZASITEOU
AMA MR UEA183TBIanINSINGT4 (electro-
phoresis) Tutaanzn1lsa (agarose gel) 0.8
wWasidud [8]

2.3 nsiuduiiduevasdiu matk uaz

rpoC1

ihiduendreldfanavmengusesms
W 13 viln Aatnldundeandidanududu 100
wilunfuselulasans mnufiviuiidued
Funtssnig Ao JuiiBulevesdu matk uaz
rpoC1 Ufisengnigwediueisa ngldfduie 100
P lunsy Tudvliwlas 1 w1 (50 mM KCL, 20 mM
Tris-HCL pH 8.4 waz 2.5 mM MeCl,) §silimale
Ina 4 ¥ia (JATP, dCTP, dGTP waz dTTP)
wiinag 200 lulasluans laglalnswesdunigso
g1 matK (5'-TAATTT ACG ATC AAT TCATTC -3’
iU 5-GTT CTAGCA CAAGAAAGT CG-3' tha e
rpoC1 (5'-GTGGAT ACACTT CTT GAT AAT GG -3’
AU 5'- TGA GAA AAC ATA AGT AAA CGG GC -3')
U3unad 500 ululuans waztoulesl Tag DNA
polymerase (Invitrogen™ life technology,
Brazil) 1 giln

TneUfiSengrlsnedwesa 3 dunou

N

Ao (1) Uuigaumgil 94 asmiwaldead wiu 1 wii

'
oA

WU 1 50U (2) Unfigaumall 94 esriwaded
Wl 30 UV gumail 53 asmwaldea Uy 40
T uazgunil 72 asrwaldea U1 40 Ui
$1uau 35 s9U uar (3) Uuilgamgll 72 0N
Wwaldea Wl 5 Ui 91U 1 58U WAINTINEOY
wananTliFomatadidninslnitaluaaoznilsa
1.5 wWoesidus [9]
2.4 MIATIENG

dlensraaeudduiandlelndves
FuRBueldannisnfiuiuuieujisegnle
WOALUBLTAYITU matK way rpoCl lagusem
Solgent (Usinenn1mald) uda trdeyailsun
Aipsesiselsunsy Clustalw2 tiedinses
ANUUANANIERUGNTTY (genetic distance) VoY

nargliiananinenguidesaeusiazyiia UKanIs
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Wisuilgudrduiinadlelnanlauiadisunugd
AUFUNUSNI9WUGNTTY (phylogenetic tree)
arulUsunsy MEGA su 4.0 (molecular

evolutionary genetics analysis version 4.0)

3. NAN15IBUATIAT
3.1 psuuduiduevesiu matk waz
rpoC1
AL NTUALE U 0T Y matk uas
moc1 lundelianannenguidosats 13 via
Frelnswassmenuiaunsafiu i ueld
W 13 wiln Inouauiiduedlafiaudaouuasi

YUIANATINNNTAARLT nE1AD FuRLBULEYRITY

matK wuaUsEanns 900 elua AutuSuees
81 rpoC1 YuAUTEN 500 Alud

3.2 Msnsrvdevatnuiinaidlelnavesdy
matK uag rpoC1

dlonsamarsuiandlelndvesdu matk
uaz rpoC1 lundrelsianavmenguidesansa 13
wiin udnhawuiandlelnadldlusouiiouiu
aruilaadlelnalugiudeya NCBI wuirdeu
Thedlelnsvesduiaasdinumiloufuiivsu da
BusuihduiiBuietlétugniies wdldindulily
gm‘ﬂ’auﬂa GenBank 989 NCBI (National Center
for Biotechnology Information) wagdnuaLad

FN1E (accession number) AIANS1971 1

dl o o U a (3 a 1% v 1 -ﬂy
919N 1 wneavdnganuiindlelnavesdu matk uag rpoC1 IUﬂa’JEJbLiJﬁan’N’t’JﬂEj‘lILEJENﬁ'WEJ

fehnifiulilugudeya GenBank

YaNuilnawazIoInenmans

mnglardnzesaruiindlelnduazauin (gua)

matK

rpoCl1

Bosangluy [D. aphyllum (Roxb.) Fischer]

KF957841 (921)

KF976979 (526)

LDBENYUIUNTEBUNS (D. devonianum Paxt.)

KF957842 (897)

KF976980 (524)

1009a183193 (D. lituiflorum Lindl.)

KF957843 (869)

KF976981 (524)

WWesaneinisive (. primulinum LindL.)

KF957844 (875)

KF976982 (525)

wasangu 1wl (D. cretaceum Lindl.)

KF957845 (866)

KF976983 (524)

\Besaneusng (D. chrysanthum LindL.)

KF957846 (875)

KF976984 (524)

1WWosaU e (D. crepidatum Lindl. & Paxton)

KF957847 (877)

KF976985 (524)

\Besaeninga (D. parishii Rehb. £.)

KF957848 (877)

KF976986 (522)

L@IE18%a (D. anosmum LindL.)

KF957849 (878)

KF976987 (525)

LPBIF18UUIA (D. crocatum Hook. f.)

KF957850 (890)

KF976988 (524)

L%@ﬂlﬁlﬁ’]iﬂ@ (D. pendulum Roxb.)

KF957851 (873)

KF976989 (523)

Wwosaeawd (D. crystallinum Rchb. )

KF957852 (876)

KF976990 (523)

\Bosangdnen (D. cumulatum Lindl.)

KF957853 (871)

KF976991 (524)




15ar5mermansiasinalulad

i 23 aviuil 1 uns1Ax - TureA 2558

3.3n1353A51eMa1aulinndlalndgu
matK wag rpoC1
33.1 Wlodrdrduiandlelndvesdu
matk lunéaglsfanavmengudesaneiia 13 win
wnUSguiiguiumelusunsy Clustalw2 wuingu
matK fivun 871 Thadlolns wu 27 duwis 73
awanaafulundoliudaziug (s 2)
Fothaduianalelnalaiaunugiinrmduiug
MaNugNIsUAIElUIUNITY MEGA Ju 4.0 lagiden
FBInNguUUU neighbor-joining laununia1u
duiudvnaiugnssudeguil 1 Tnefidnduussand
ANULANAIY (distance coefficient) 8858131
0.000 fia 0.027 Faawsautandaelifananang
nauBesans 13 wia u 4 ngu Ao nau 1 léun
Bosa18u19uIn LBesasdnen 1esananud
Bodldivi® Wewasusng uazidesansindes
nau 2 liuf Bosaethads Wosaevans Beq
aesine Besaethislne waziBesastium nau
3 lun @osaneln uazndy 4 1éun W@esanesin
nsgduns loeldaunsadwunnagldananiie
ndaLgesans 6 wia venaindu lud Besany
usnafulgosaneinden esanshadafuibes
aevans uazidesaneiiislvefuibesaisans
v
og1lsfin efiarsandduiiongle
Indlaensanuinaunsadwunnalsldananiie
nauBesaneld ilesnnniidduineilelndug
suvisfiaumaingy (polymorphism) Atfingin
n1snany (mutation) Fawu 4 sUkuv A Buiaa
(indel, insersion/deletion) NISUNSI1UE T U
(purine transition) lw3AAuMsUETY (pyrimidine
transition) WAENIT1UALIDSTU (transversion)

(915797 2)

AN5199 2 Fwunusianalelnavesdiu matk Al

ANNAINGY
sULUUNISNanY Auvaingdlelne
ouLna 1, 857 ua 861
NITUNTIUETY 41, 285, 460, 600 kay 852
lnsfifunsuatu | 237, 364, 374, 606, 750
wag 795
NIUANDITY 104, 195, 240, 304, 350,

439, 463, 506, 581, 588,
589, 744 uay 850

A1599 3 Aundsiedlelndvesdu rpoCl Al

ANAINgU
sULuUNSNangY Auvsiiindlalng
JuLaa 1-3, 9, 12 wag 514
NIUNTIWATY 5,7, 264 way 372
InsTRuns1waty | 3,4, 6, 9 way 142
NIIUALIDSTU 2-6, 8, 9, 20, 138, 222, 297

ey 514-516

332 1lethdrfudinalelndvesdu
poC1 lundwlifanamienduidesanasia 13 via
wnUTeuiguiusiglusunsu Clustalw2 wuindu
rpoC1 fivunn 507 Taadlelns wu 29 fumia 7
fanuumnssiulundrelsiusaziug (19l 3)
Fothafuindlendluasaununiamnudusiug
mMeiugnIsumelusinsy MEGA Ju 4.0 lngidion
BTnnquuUU neighbor-joining launugiainu
Fuiusmaiugnssudsguil 2 Tnefiadudsyans
ALANGIDESEMINg 0,002 9 0.014 Feanunsa
wiandaelianamnenguiesans 13 win 1y 5

nau Ae ngu 1 laun Wesanglvy Wesaeiiu
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wszduni \osanenas Besansinislve uar  win sonnduldvimun WeRarsandiuiand
Bownetiad nau 2 Ihud Besmeneua war  Telndlasnseuiannsnsuunndaeliananne
Bosaednen nau 3 Idun Wesaethilen ngu 4 nquiBesansld desanddduiianalelnduns
1#un 1Bosansing wasdosmeannd uazngu 5 drundsdianiunainguiwdeafudu matk
#un Wosaetus iBosaneusng wasBedliivn - (aadi 3)

q# lnganunsaduunldananinenguidesany 13

X
1909E8UIIUIA
S 3
l\5osanednan
&
L Bosaneaud
& v P
Wwasldving @
X
1De9anuUINA
X ¥
| 1DosdEsUTen
X ¥ g
GENGREDRGER
X
GENGRET GEN
[GERG RN
X =1
1Desdwuiglne
4* % y
GO R IIRLTEY
X
[GERGREISEY

& ' a
_' 19a9angiTuUNIZBUNS
0.001

JUN 1 unugliaduduiusnisiugnssuvenalgliianavnenguidesats 13 via Nldannsiasei

1Y

Aruihnalelnavesdu matk

X
(GRNGREISE
X . K
1Do9auLTUNTEBUNS
&
O GREVGRE)

X y ¥
WwesdngUislne
L X ¥ g
1999A8UINTI
X
I 1D99EBUIIUIA
& 4
GERGRLG LGN
X ¥ o
1909a8UNIYD
X i
GORGRLI N
4{ X
GLERGRLGRNG]
X y
(GRRGRIRIIY
L &
LDDIENUNTNA
—{ X vy o
wosldvinm®
b
0.001

JUN 2 unuglianuduiusnisiugnssuvendielilananienguidesas 13 wia Nldannsiasei

o 1 '

avuindlelnavestiu Aouefietsewinedu moCl

kY
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3.3 aAUsuna

weun AN duiusniaiugnssud
AATeAleandu matk wag rpoCl wansliiuin
arsuinalelnavesdu roCl fusednsainlu
nssuunndaslianavnenguidesans 13 wia
I§indnasuianalelndeosdu matk waiile
#1IUIINANUNAINFUvRIE R Uilaadlelna
Tngnsimuinduinassamsaldlunissiuun
n&wlifanavmenguidesanea 13 viia sanann
Aulal ﬁaﬁwamif\i’wLLuﬂ‘ﬁLLmﬂﬁiwaﬁ’uiszLLmugﬁ
ANUANTUENITTUENTIUAUNITIMUNLAERRIN
ArumaingUvesdduiinadlelndlnsnseiuiin
Indupswiasividduianalolng dannsadn
ununfinmduiusmisiugnssuduaglimin
azuuuliviiulukdazsuuuunisnate Tl
ﬁmﬁngﬂw‘umiﬂmaquéumamaﬁqm
FOIRNLNABLUUNTIUALIDITU RITUNTIUETU Uag
In3RAuns1uaTYy muaisu [10] lneaisuiindle
InAvesdu rpoCl AEWUNITNATBUUUDULAA
unnanuindlenavesdy matk

uaﬂmﬂﬂy’ugmudmmma’mgﬂmaa
areuilandlelvafiladisumnafisnmesandaels
anavmengudesaeusiazvia Inediiuiandle
navesdu matk wusnumis 850, 852, 853, 854,
857, 861, 864 Lay 865 S1WIEseLE a1t ln
FUNUe 1 wag 463 SN ¥ A0LE 0@ 18324
Fumls 588 SmnzRelEesastden fiunys
237 SUumzelEesEIIuIILIa wazdumuLs 506
uay 581 Sumzsodedlivhe® uazdduiland
Telndwesdu rpoCt wusumis 9 Sumzseides
A19399 funds 8 SumzdoLEesastnislney
Fumts 3 SnzAeLEesEENsNA AUl 5, 6

LAY 138 ILWILABLIDIAN8UTYY AILUUY 3

$unnzaedosaiiiafe dunis 9 Sumizde
Be9a18maa9 wazdIunUe 20, 142 uaz 297
SumedeiBesauanud ST umneinani
aansathluiauidueiesmnefidueiiding
sovdiaveundelsianavmenguidosnesoly
Wefa1TAUINITLUINGUAILAY
Fuiusaiugnssuildannisiesesiddu
fnedlolndunsBuiasstu nuirdifuiiegle
Indupsdurisaesanunsnutinguauduiusmis
ftugnssuveandaglianavmenguidosanedis 13
wil Idinafu Tnsaudnluudagnguinudldann
nshAsIEaInulianalelnagu matk Ianwae
Fugnilndidssiunnnninasndnluusaz nguiiuys
Ianminsziasuiandlolnsiu ot i
fnuaenAaIiunITLUINguAUFUTUSYD
néwlifanavmenguidesanslunuitedeundhi
Afnufsnsussidiumnuduiusveandaglifana
ymelunguidesaneieiadosmunsieno1iofia
(HAT-RAPD, high annealing temperature-
random amplification polymorphic DNA) [11]
pegalsAnu widnawuiamalelnsvesdu rpoCl

s

agldwnzaulunisilulded@nuianuduius

8

v a

MeUgNIu wiamuiipalelnavesdiu rpoCl fi
ansathllfifeswunainveandelianamne
ngudasansld Ssaunsavssyndldifionsraaey
wazduuniusiivlfiduiefueiomnefidue

U 9

4. a3d

derndruianalelndvesdu matk 14
Taszrinazassunuianuduius I atugnIsy
Wmf'la'm'13mi'ﬂl,l,uﬂﬂé’a&ﬂﬂaqamwmjmLﬁuaamsj

Aldlun1s33easell 13 ¥iia sanandula 7 vie
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drudrduiinmdlelnavesdu rpoCl Wisilly
TATgvikazaiunugiaNuduRus Mgy
wudhaunsadwunnaelilananinengudesany

a o

W 13 v senanduldianun egrdlsfnnu e
nszifigsuiindlelndlaensmuingiui
aalolndvesdutsaasanuisaldsiuunvinves
néelifanavnengdudesatsld wagaunan
Usrgndldlunsausunisuiulgeiug venani

o ¥ a

devdduiandlelndveandeliananendy
Besanoa 13 viin v Teuidisuiu nuidsy
TJandlelnavesdu matk danuuanaieiu 30
s wavarnuiandlolnavesdu moCl i
AUUANAISTY 20 Frunids Fsanunsaaluiaun
JueSemuneisuedisimesosiaveindqsls

anavimengudesangle

5. NAANsSUUsZNA
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