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Makaa (Bridelia ovata Decne.) is classified in the Family Euphorbiaceae, Genus Bridelia varies
among more than 60 species in Africa and Asia, especially in Thailand. Makaa extract includes friedelin,
stigmasterol, B—sitosterol and campesterol. These substances have anti-inflammatory effects on human
muscle and can inhibit lung cancer cells in vitro. This study aimed to study the biodiversity and to
collect morphological data of Makaa varieties in Thailand. Morphological data and DNA samples were
collected from 101 Makaa plants from 20 provinces of Thailand. Makaa leaves were measured for width,
length, width to length ratio, and the number of veins. Using 96 pairs of ISSR primer for accessing genotypic
data, only 12 markers showed polymorphism in the Makaa population. The average polymorphism
information indexes of this study were 0.31. The phylogenetic of morphological leaf data was calculated
in UPGMA and neighbor joinning model by MEGA 7.0 program. The UPGMA morphological tree could not group
a cluster from province and area. However, the phylogenetic tree using the neighbour joining method
still groups most samples from the same province and nearly region in the same clade. This result
suggested that using genotypic information had higher efficiency than morpholosgical data for studying

the biodiversity of Makaa.

Keywords: Makaa, Brideria odata Decne., ISSR technique, genetic diversity

a7



M5ANSIVYLALANFSUIVINTINYAT 40(2): 47-57

u¥n1 (Makaa, Bridelia ovata Decne.) 49
aﬁﬂmﬂﬁ g19n131 (Euphorbiaceae) 1uaqa Bridelia
Aflanumarnuanend 60 atdd Tuuauensn
uaziolde swdelsemalng Tunznmuindaisdfyy
napvilalawn Friedelin stigmasterol B-sitosterot
uaz Campesterol Aiflgndgasufdniay saudaduds
waauzisluszAuinannass Tnguszasinisnaaes
Iuﬂ%ﬂﬁﬁaﬁﬂmmqé’mgmﬁwmLLazmmé’mﬁuﬁ‘ma
Wugnssuvaauznlulszmelng vnsiiudieda
un1 101 A 910 20 Fawiatulsemalng viins
A5ITRA NBUEN I NgIUINe taun Anundig
AU DRTIAIUILTUINAINNT AL AINYY
wazdnuwudulureusnl ¥N15R5I19d0UaNYMY
maugnIsuseLeiosnglianavila ISSR v
96 Insiwes nu 12 lwswwes 7 l¥Anuuansg
Tudszansuznn ¥n1saIUAT Polymorphism
information indexes 1ad 811U 0.31 n13ass
wnunivestayan1adugiuingwielusunsy MEGA
7.0 38015 UPGMA nudnliaiunsadungudietng
muniniansedaniala ludiuveanisadiaunugd
YBIVOYAN NN UTNTTUAI8ITNNT Neighbor-joining
wuliausauuIngudieganugdaialaegig
Foru wiamnsalddanguanandminuasiundiui
Jandnlnalheala
Keywords: 3¥n1 Brideria odata Decne.
\3eavaneluianavia ISSR
ANUVAINUAIENIRUTNTTY

AN

1ugn1 (Makaa) 99 03nenAans Bridelia
ovata Decne. \iulffidosidouds luana Bridelia
Faoglurad 819m1571 (Euphorbiaceae) fiwanaill
AUNAINNAIENAUTTANUSUINNTT 60 vila
drulugnunisnszarewuglunening inne
11Afan$ i Sudle Juneuld asouaquisiiud
wndulpIussUsEmelneg (Yeboah et al., 2022)
Fafisrwsruiivluana Bridelia 1311w 10 vila
(Chayamarit and Welzen, 2005) d1usuigluana
Brideria Bufin1sinanldlusuuuuresasulnsegis
nawne wansstulunuviievesugniislassnan
Tunssnwilsafiuansneiu druvesuznifiannse
Wanlglunissnwilse lawn wWaen 510 adu lu
wazwa (Ngueyem et al., 2009) LW1HISUILNNE
wulnevanes¥ueideiu wu erdandriediigy
guAduTUIImTnGs endefindenss ereladin
gnraenunsadlnilla erduladinunln wazeuinygey
Uain (Wutthummawej, 2011) Tagluluugninuin
fa1sd1Agylungy Hexane dichloromethane wag
Methanol L% u Friedelin stigmasterol B—sitosterol
uwaz Campesterol (Thongkon, 1995) fiflgn3lunis
Judawaguzifeenlutomnass (Poofery et al,,
2020)

Tuivayulnslnevatgyidalainisfnw
Fuat A vatuainuvainvated smisdanin
a1y waziiugnssy Woldifugiudeyalunis
segannuitsuaruinnssuisiuayulnslng

Tudnuagn U1 Ina wazvd udy (Laosatit, 2010;

48



Joumnal of Agri. Research & Extension 40(2): 47-57

Khunpiban, 2010; Bua-in, 2009; Thaikert, 2009) ﬁgﬂﬁf
nsAnwAEfuANNaINaIENiUgNITLAS
anwuzneduguInervesnsnilulssinalng
fiaerudndusensfinevwazeysng lnglunismeaes
adaillfinsUssgndldiedesmnelianain ISSR
wlglunsliesgianuduiusnisiugnssulugen
iesnninieauneluianaviia ISSR iHuedosmine
AfAua1u150lunISLEALEEALLANH19T 8
dnwaziusnssuludddin s1engn S1eunnsinms
NARDY 3IUTIANLNTOATINAOUNANITNATDITLH
(Ng and Tan, 2015; Pradeep Reddy et al., 2002;
Godwin et al., 1997) ’imqﬂszmﬁﬁuaqmimaam%gﬁ
i a@ nwndnuarnadugiuinguaganuduius
naRugnssuvesuznlulsealng lagnisviins
naaasluassiazndudoyadesfudmiunssiosen
Tlduszlowd fsluduusadudewugnssuuas
nufunseyindauulnsiuivluussmesioly

4 ad
guUnInILAz NG

msiuReg LAz Ty ey g Iven
Mnstiudaeg19uznn 101 du 990 20
Jandn laun n1gauus veuuwnu Junys Foum
Fonil 9319 UATUIEN WATUTH WATIIVANT UUNYS
Unus1d UsgaruATaus Wealan iwysys
UMIEITAIY TEERY 519YT 71U aynsusinag
waranssouys lnevinsiivlugewtsua 5 niu ldlu
Fanweadmiunisaiafidue vhnseseiauaniu
Teyammniisluuazanuenlu ielddmiudnon
gnsrdiumnunisdeninuenily wagdunuduly
MmnseTaiauasivdeyanunite anuenvedly
iielddmsudmnusnsdmmiunadenueily
wazdmuduly 9nluuzniiauysallasldlui 6-9
MnUanefs Inevihnsifuaniaugandiasysal 5 Aq

Asaz 2 Tu

nsENAALOULD

i ludyndaegisay 0.02 n5u WanaRduLe
71875 Modified CTAB tiululasiauivaluazun
TWavBuanielngs diiegsiiuaudldvaenlilasfiog
YU 1.5 ua. mmful,ﬁmmiazma CTAB buffer
U3ums 1 wa. (2%(w/v) CTAB, 1.4M NaCl, 20mM
EDTA, 100 mM Tris-HCL (pH 8.0) 0.2%(Vv/V) [3-
mercaptoethanol) TagL@s 1% (v/v) PVP Nauiu
CTAB buffer fe luvumisdiansazanediiu
\@A3 RNase A (AMUNTY 10 un./ua.) Ysuins 20
lulasans thluduiigamad 65°0. 90 Uit ndsan
fural B uasdl gumndes \iu Chloroform :
Isoamyl alcohol (24:1) Usuas 700 lulasans nau
MADATUAILU 9 {']um’%mﬁqmmﬁﬁaq AR
10,000 sRUS DU U 10 W1 AAvasvadlad uu
Tanaonlund annznoudae Isopropanol Mtdudn
U5u105 600 lulasdns naunasaluuiiul 9
pnaenoudislifufuigamgd 20, tludumies
ANIIE 13,000 S0URBNT Tigaumgdl 4°. 11 10 wnii
@mﬁuaqmaﬂamuuuﬁq Wua1sazaie Wash buffer
(70% ethanol) Usu1ms 400 laulasans ndunaen
Tusiun 9 Jumd seil gamgfivies mnansa 13,000
SOURDUNY] LLazqmmawaﬁadauuuﬁq 9 ntfunn
pznoufidueliuiaiignmgiivies uarazaenznouy
Ao weneansazane TE buffer USuws 100 lulasans
yhmsatnfduedidensuszgndldgnataiidue
NucleoSpin® Genomic DNA from plant (Macherey-
Nagel, Germany) 1hansazangflduleuyn1uazans
Ty TE buffer TiHUSu1mssau 100 lulasdns Liu
Yinas PC Usuas 450 lulasans ndunasaluun
w1 geansazaneiBuierimualdlunedind thly
Juilesil 11,000 seustowd gavssmaladiuuudis
&198e PW1 wash buffer 400 lulasans duwiesd
11,000 soUsOUNT TWieSTe &1ede PW2 wash
buffer 700 lulasans Juwdeeil 11,000 sousound

49



M5ANSIVYLALANFSUIVINTINYAT 40(2): 47-57

wazdnesae PW2 wash buffer 200 Talasansanads
Juwdesii 11,000 seusowit Wasuneduilldnasn
T azarunznounlaUnlines Elution buffer 30
lalasans fial3 5wt thlvdudedd 11,000 seudowi
¥eanads nsrnaeuUsnaiiduesieiasdnles
WS8aluaernlsannududu 1 1Wasidud TBE
buffer ntiuthuinn1sganduuassansilaloan
fiauenandu 260 wag 280 WA (A260/A280)

) a vl o
LLagLﬂUiﬂUqﬂLQULa‘lqmqmﬁﬂﬂJ -20°%.

Y

4

MIRNUERB R8T RGNS
Mafindsinafiuedieisidensluedog
Wi uUSu i LE ue (ProFlex™ Thermal Cycler,
Applied Biosystems, USA) Taglalouleal Quick Tag™
HS DyeMix (TOYOBO, Japan) U161 L6 WLo# UhUU
WA uUS RS uledaelnsiues Inter Simple
Sequence Repeat (ISSR) 91131 96 Alnsiues (UBC
801-896) Imeietas PCR reaction mix (11 8.2 lalasans
2x Quick TagTM HS DyeMix 10 lulasdns Insiwes
ISSR 0.8 lulAsans waz DNA template 1 Tulasans)
Tunaeafigorsaunn 200 lulasans hitderdndausn
Tael#Tusunsudi 1 Pre-denaturing 7 A1us o 94%.
WU 5 Wi $auau 1 59U TWswnsudl 2 Denaturing
71 9tas. 1 30 317 Wwnsudi 3 Annealing 71 26-70°%.
w45 3 @uegiu Tm vaslnsied) Tsunsui
4 Extension i 72°%. w1 1wt Galusunsudi 2-6
U 34 FOU I‘tJiLLﬂS@Jﬁ 5 Final extension ‘17{ 72°%%.
UL 5 U 91U3U 1 59U UIu1ns19daulaeis
Buaninsln3®a vwaaernilsa 1.5% lu TBE buffer
WisufigurunuesAdweiu 100 bp + 1.5 Kb DNA
ladder marker (SibEnzyme®, USA)
Tuvlnswesiliansodiuunaiidue
Tneldlusunsuundld dn1susvgndnisyiniidens
Tnel#TUsunsu Step up AUsunsud 1 Pre-denaturing
7 94, uru 4 Wit S1uau 1 seu TUSWATUA 2

Denaturing # 94°%. 11 1 w19t TUsunsuv 3
Annealing 71 45%%. wiu 1 w17 wazlusunsuii 4
Extension i 72°%. w1y 75 3u1f 99w 10 50U
TWsunsudt 5 Denaturing 7 94°%. wau 1wl
TWsun3udi 6 Annealing  51°9. uu 1 w17 TusuAsy
7i 7 Extension 7 72°%. W 75 3wt S1uau 30 Seu
wazlUsunsudi 8 Final extension 71 72%. unu 7 w1 #l)
du1ns19aeulneisdianinsinidavuiaasynilsa
1.5% Tu TBE buffer 1Sauifisuvuinvesdiduioiu
100 bp + 1.5 Kb DNA ladder marker (SibEnzyme®,
USA)

153 LATITUANUTUNUS LAZAIURAINNANY
NIRUFNTY
ﬂWiﬁ’mammwwmﬂwmamqﬂ’uqmimL%f:u
nnslédeyadadavennieanuieluiana ISSR
FLANIANULANAI95EMI1NUTETINTUEN LAZAIIY
g12lu AuNSlU AERTIEIUSERINIANNN LAY
AMUE1I9LU wardrwruduluvesuynl vinns
MAUANIIITLRN0S laun I1uudada (NA) [The
number of alleles] A1A15LAALENINBLSlaia
Tuusza1ns (HO) [Observed heterozygosity] A3l
wannateveId uns odadari nu [He; Expected
heterozygosity, Gene diversity] A1 Polymorphism
information content (PIC) ¥841A3 panuneluLana

wrazAIaIrngAuIlagly
n n-1
P16=1—Zfi2 = Z 2fi%f)?
n i=1
=0

1o n = Na
fi = AMNDVOIUIUTAAE |

f = avwdvesiiunudada j vedadai 1
N15AI1LIUAT Population structure 994
Uszwnsusnivenue 101 du Tneldlusunsa
STRUCTURE 2.3.4 (Pritchard et al., 2000) "N 15
furuAFuUsTEAnTauyAvesUszens vieen

50



Joumnal of Agri. Research & Extension 40(2): 47-57
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Table 1 Minimum, maximum, average and standard deviation of width, length, ratio between width

and length, and number of veins in B. ovata leaves from 101 samples

Width Length Ratio between Number of veins
(cm) (cm) width and length
Minimum 3.17 5.77 0.41 9.00
Maximum 10.33 13.90 0.84 18.00
Average 6.18 10.09 0.61 13.32
SD 1.323 1.635 0.084 1.913
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Figure 1 Agarose gel electrophoresis of B. ovata samples with ISSR marker UBC827 and UBC817

Table 2 List of ISSR primers that showed polymorphism in B. ovata samples, the number of alleles
from ISSR primers, polymorphism information indexes (PICs) of each primer and He

(expected heterozygosity)

No. Primers Number of PIC He
Banding

1 UB866 8 0.32 0.303
2 UB858 8 0.32 0.346
3 UB876 7 0.39 0.343
4 UB880 8 0.40 0.402
5 UB873 15 0.12 0.221
6 UB827 24 0.29 0.208
7 UB826 15 0.37 0.281
8 UB834 3 0.28 0.414
9 UB842 9 0.26 0.340
10 UB855 9 0.37 0.322
11 UB812 3 0.31 0.357
12 uB817 4 0.28 0.379

Total 113

Average 9.42 0.31
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Figure 2 Phylogenetic tree Neighbor-Joining (NJ) method with 101 sample of B. ovata
from 20 provinces as Kanchanaburi, Nakornnayok, Lumpang, Phitsanulok,
Phetchaburi, Ratchaburi, Nakornpathom, Chaiyaphum, Samutprakan, Nonthaburi,
Prathumtani, Nakornratchasima, Chainat, Chantaburi, Rayong, Trat, Suphanburi,

Khonkaen, Prajuabkirikun, and Mahasarakam with 12 ISSR markers genotypic data
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Figure 3 Morphological analysis using UPGMA method with 101 sample of B. ovata from 20
provinces as Kanchanaburi, Nakornnayok, Lumpang, Phitsanulok, Phetchaburi,
Ratchaburi, Nakornpathom, Chaiyaphum, Samutprakan, Nonthaburi, Prathumtani,
Nakornratchasima, Chainat, Chantaburi, Rayong, Trat, Suphanburi, Khonkaen,
Prajuabkirikun, and Mahasarakam with leaves width, leaves length, ration between

width and length of leaves, and number of veins of Makaa leaves
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