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Abstract
Tuntun angin is one of  important floodplain plants in and around Kajuik Lake lo-
cated in Riau Province, Indonesia. Morphological identification shows that the sci-
entific name of  this plant is Elaeocarpus floribundus. The study aimed to confirm the 
taxonomic status of  tuntun angin using matK and nuclear intergenic spacer (ITS) 
sequences. The methods included fresh leaf  DNA isolation, polymerase chain reac-
tion, electrophoresis, sequencing, and data analysis using BLASTn program and 
MEGA software version 6.06 programs. The results showed that the matK sequence 
(519 bp) of  tuntun angin had highest similarity to E. floribundus matK sequence that 
was available in GenBank. It was supported by the high max score (937), low E-
value (0.0), high identity value (100%), and high query cover (100%). However, the 
ITS sequence of  tuntun angin did not show similarity to E. floribundus ITS sequence 
because there was no database of  the sequence in GenBank. This study was able to 
confirm the taxonomic status of  tuntun angin as E. floribundus using matK sequence 
and also showed that morphological and molecular identification techniques were 
complementary to each other. Moreover, this study enriched the DNA sequence da-
tabase of  E. floribundus in GenBank which will be useful for this species’ molecular 
identification.
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pression depends on the environment and or the 
plant developmental stage. In addition, comp-
lete organ and non damaged organ are difficult 
to obtain. Moreover, the morphological identifi-
cation requires an expertise in taxonomy. Scien-
tists overcome those problems by developing 
molecular identification technique using short 
DNA sequence of  an organism genome, and this 
technique is called DNA barcoding (Hebert et al., 
2003). The advantage of  DNA barcoding techni-
que is rapid and being able to identify the plant 
species that is morphologically indistinguishable 
and or wether an organ under study is incomplete 
or damage. Besides that, molecular identification 
can be performed by everyone even if  she or he is 
not a taxonomist (Hebert et al., 2003).

Some short DNA sequences have been de-
veloped as DNA barcode for the plant molecular 
identification, such as sequences of  rbcL, matK, 
ITS, and psbA-trnH intergenic spacer (White et 
al., 1990; Kress et al., 2005; Lahaye et al., 2008; 
CBOL Plant Working Group, 2009; Ali et al., 
2014; Patwardhan et al., 2014). This paper re-
ports the use of  two DNA barcodes, namely 
matK and ITS, because the plant molecular iden-
tification should be done using a combination of  
DNA barcodes (Kress et al., 2005; Kress & Erick-
son, 2007; Pang et al., 2012; Castro et al., 2015). 
It is not like the animal molecular identification 
that can be performed only by using single DNA 
barcode namely COI which is located in animal 
mithocondrial genome (Hebert et al., 20013; 
Kurniawaty et al., 2016). 

The matK sequence, together with rbcL se-
quence, has been confirmed and standardized as 
the universal DNA barcodes for plants (CBOL 
Plant Working Group, 2009). The matK is a gene 
encoding maturaseK enzyme and positioning in 
plant chloroplast genome. This gene undergoes 
high mutation and rapid evolution so that it will 
be less conservative compared to rbcL gene, and 
also this gene has the capability to differentiate 
some species in Agiosperm (Lahaye et al., 2008; 
Patwardhan et al., 2014). While, the ITS is a re-
gion in plant nuclear genome located in between 
the genes encoding RNA ribosomal, such as 18S, 
5.8S, and 26S. The number of  ITS in plant nuclear 
genome is abundant and the universal primer is 
available. This region is often used in plant mo-
lecular identification at interspecies and intraspe-
cies levels (White et al., 1990; 2004; Kress et al., 
2005; Ali et al., 2014). Therefore, both sequences 
are used in this study to confirm and identify the 
taxonomic status of  tuntun angin.

INTRODUCTION

Riau Province has many floodplain eco-
systems which contain genetic diversity of  the en-
demic flora and fauna. Kajuik Lake is part of  the 
floodplain ecosystem of  Kampar River located 
in Langgam, Pelalawan Regency, Riau Province, 
Indonesia. Various plants – suggested endemic to 
Riau – grow in Kajuik Lake, such as rattan (Cala-
mus sp), renghas (Gluta sp), pandan (Pandanus 
sp), durik-durik (Syzygium sp), and tuntun angin 
(Elaeocarpus floribundus) (Elvyra & Yus, 2012; 
Roslim, 2016; Roslim et al., 2016a).

Such plants play important roles in main-
taining the quality and the quantity of  river wa-
ter, resisting erosion, supplying nutrient for fish 
and other animals in river, and providing sites 
of  spawning and nursery for fish. Fish migrates 
from the river body to the floodplain lake when 
the water in river overflows in rainy season (Zeug 
& Winemiler, 2008). The fish look for roots or 
other parts of  plant which are submerged to put 
their eggs and hide from predators (Pease et al., 
2006). One of  fish that migrated to Kajuik Lake 
is selais fish which is a Riau endemic fish (Elvyra 
& Yus, 2012). Not only fish, others animals like 
birds, crabs, shrimps, and insects also live in floo-
dplain ecosystem (Banner & MacKenzie, 1998; 
Price & Lovett, 2002).

Tuntun angin grows in and around Kajuik 
Lake has been identified as Elaeocarpus floribun-
dus based on morphological characters (Elvyra 
& Yus, 2012). It is a kind of  tree that can grow 
in tropical floodplain forest (Brahma et al., 2013; 
Rahman & Vacik, 2015) and a member of  Elaeo-
carpaceae. The fruit and the leaf  of  this plant are 
rich in vitamin and antioxidant which are useful 
for treatments of  various diseases (Khomdram 
et al., 2014; Rahman & Vacik, 2015). Sitakunda 
people in India use this plant as medicine, fod-
der, and firewood (Rahman & Vacik, 2015). E. 
floribundus could be found among others in Pan-
gandaran, Jawa Barat, Indonesia (Rosleine & Su-
zuki, 2012), Manipur, India (Khomdram et al., 
2014), and Singapore (Erickson et al., 2014).

Before DNA barcoding technique develo-
ped rapidly, plant characterization and identifica-
tion process was commonly conducted based on 
morphological characters (Cheong & Ranghoo-
Sanmukhiya, 2013; Snow et al., 2016; Roslim et 
al., 2016b) because they were easier and cheaper. 
Nevertheless, not all plant species can be charac-
terized and or identified based on morphological 
characters due to some characters which the ex-
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METHODS

The plant materials used in this study were 
parts of  tuntun angin tree such as leaf, branch, 
and flower that were collected from Kajuik Lake, 
Langgam District, Pelalawan Regency, Riau Pro-
vince, Indonesia. Primers were designed based on 
sequences of matK and ITS of  Elaeocarpus floribun-
dus (GI: 672917561) available in GenBank, such 
as matK_Ef_F:	 5’-TAC GAT CAA CAT CCT 
CTC GG-3’ (forward), matK_Ef_R: 3’-GTG TAC 
AAA TCG GTC GAT AA-5’(reverse), ITS_Ef_F: 
5’- CAG AAA CGA CCC GTG AAC-3’, dan 
ITS_Ef_R: 5’- CAT CGA GGT CTT TGG ATC 
A-3’.

Field observation was performed to cha-
racterize the morphological characters of  tuntun 
angin. The observation was referred to Tjitroso-
epomo (2003), Oyen (2011), Uddin (2014), and 
Fern (2014). 

The fresh leaves were used to extract total 
DNA using DNeasy plant mini kit with the pro-
cedure according to manufacturing instruction 
(Qiagen). The quality and the quantity of  total 
DNA were predicted using electrophoresis on 
1.2% agarose gel in 1X TBE buffer (Tris-Borate-
EDTA pH 8.0) at 65 volt for 30 minutes. 

A primer pairs of  matK_Ef_F/matK_
Ef_R was used to amplify matK sequence and 
ITS_Ef_F/ITS_Ef_R to amplify ITS sequence. 
Amplification was carried out in a reaction volu-
me 50 μl containing 1X buffer PCR (plus Mg2+) 
(Thermo Scientific), 0.1 mM dNTPs (Thermo 
Scientific), 2.4 μM forward primer, 2.4 μM re-
verse primer, 2 U Dream Taq DNA polymerase 
(Thermo Scientific), and 1 ng total DNA, and 
aquabidestilata (Porebski et al., 1997). The PCR 
conditions were as follows: pre-PCR at 95°C for 5 
minutes followed by 35 cycles consisting of  dena-
turation at 95°C for 45 seconds, primer annealing 
for 45 seconds at 47°C for ITS primer pair and 
48°C for matK primer pair, and primer elongati-
on or extension at 72°C for 1 minute 30 seconds. 
After that, post PCR was performed at 72°C for 
10 minutes.  

The PCR products were then migrated on 
1.2% agarose gel in 1X TBE buffer, at 65 volt for 
one hour. The gel was then stained with 5 µg/ml 
of  ethidium bromide, visualized on UV lamp (Wi-
seUv WUV-M20, Daihan Scientific), and recorded.

The PCR products were then sent to PT 
Genetika Science Indonesia in Jakarta to be pu-
rified and sequenced at 1st Base Malaysia. The 
DNA sequencing is a technique to determine the 
order of  nucleotides precisely within a DNA mo-
lecule and the sequencing was performed in two 

direction using PCR primers.
The DNA sequences were then analyzed 

and aligned using BLASTn (Basic Local Align-
ment Search Tool) (Altschul et al., 1997) and 
MEGA software versi 6.06.

RESULTS AND DISCUSSION 

Tuntun angin description
Tuntun angin is an annual tree and has 

brown hard lignosus wood with grey spots. Tree 
height is about 14-16 meter and can reach 49 me-
ter. The stem is round with rough surface. The 
green leaves are arranged spirally, 3-5 cm in size, 
ovalis or ellipticus, acuminate tip, obtusus leaf  
base, and serrated leaf  edges. The leaf  vein is pin-
nate. The branches are monopodial. The white 
colour flowers form inflorescentia racemus with 
the bowl-like base and the triangular narrow se-
pals. The stamens are more than 20. Ovarium is 
superior. The flower is 5-7.5 cm long. The flower 
is bisexual, i.e. the stamen and the pistile are in 
a flower.The fruit is 2.5-3.2 cm in size, drupe in 
shape, narrowed at the base, bluntly pointed at 
the apex, light green in young fruit, and yellowish 
green in mature fruit. The flesh of  fruit is acidic 
(Figure 1 and Figure 2).

Figure 1. Samples of  tuntun angin that were col-
lected from Kajuik Lake. (a) the tree is 14 meter 
in height, (b) branches, (c) leaves, (d) branches 
with leaves and unbloom flowers, (e) bloom flow-
ers, and (f) fruits. 

Local people around Kajuik Lake use the 
fruit as bait for fishing. The extract of  the fruits 
is good for skin and used as an anti-aging herb 
(Oyen, 2011). The leaves are used to treat rheu-
matic, dysentry, and diarrhea diseases, while 
an infusion of  the bark and leaves is used as a 
mouthwash (Uddin, 2014).
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Figure 2. Sketch of  parts of  tuntun angin plant. 
(a) branch, (b) the toothed margins leaf, (c) a 
piece of  leaf, (d) inflorescentia racemus, (e) un-
bloom flower, (f) bloom flower, (g) bloom flower 
perfectly, (h) inside view of  flower, (i) fruit or 
drupe.

Total DNA molecules and DNA fragment of 
matK and ITS

The total DNA molecules obtained in this 
study were intact, not smeared, and enough for 
PCR requirement. The PCR products of  matK 
and ITS fragments (Figure 3) were thick enough 
for sequencing requirement. The thick and single 
band of  PCR products will produce good sequen-
ces (Nugraha et al., 2014; Roslim et al., 2016a; 
Roslim, 2016).

Figure 3. Profile of  the total DNA (a) and PCR 
products (b) of  tuntun angin. (M) 1 kb DNA Lad-
der, (1) the total DNA and the DNA fragment of  
(2) matK and (3) ITS.

 a  b 

 c  d  e  f 

Analysis of matK and ITS sequences of tuntun 
angin 

The matK sequence obtained in this study 
is 519 bp in size (GenBank accession number: 
KX365743) while ITS region 438 bp (GenBank 
accession number: KX365744) (Figure 4). Align-
ment analysis of  both sequences using BLASTn 
showed that the matK sequence of  tuntun angin 
was 100% similar to matK sequence of  E. flori-
bundus availabled in GenBank database (Table 1). 
However, the ITS sequence of  tuntun angin was 
not similar to ITS sequence of  E. floribundus be-
cause there was no database of  the sequence in 
GenBank. 

Figure 4. Sequence of  matK (upper) and ITS 
(lower) of  tuntun angin.

This study showed that the determinati-
on of  a plant species’ name using the molecu-
lar identification technique must consider some 
BLAST parameters, for example, high max score, 
high total score, high query cover, low E-value 
(0.0), and 100% identity (Madden, 2013; Roslim, 
2016; Roslim et al., 2016a). If  the identity value 
does not reach 100%, then the species’ name or 
taxonomic status of  sample observed can not 
be determined. In addition, this study also sho-
wed that the molecular identification technique 
should be supported by the availability and the 
abundance of  DNA sequences database (Will & 
Rubinoff, 2004; DeSalle, 2006; Hajibabaei et al., 
2007; Roslim, 2016), due to the fact that DNA 
sequence of  organism identified must be aligned 
and compared to the DNA sequence database 
which was generated from known species (Haji-
babaei et al., 2007). Until now (updated in Oc-
tober 1st, 2016), the DNA sequences database of  
Elaeocarpus which are available in GenBank have 
been very abundant, i.e. 12406 data. The number 
of  E. floribundus DNA sequences is 5 data which 
include rbcL (3 data) and matK (2 data). 

The matK gene is a gene with high varia-
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tion compared to others in a plant chloroplast 
genome and can be used for identification and 
verification of  plant species. The matK gene en-
codes maturase-like protein that helps splicing its 
own and other genes in chloroplast (Lambowitz & 
Zimmerly, 2004; Zoschke et al., 2010). The matK 
gene had been used for molecular identification 
and phylogenetic analysis of  legum (Legumenu-
sae) (Wojciechowski et al., 2004), angiosperm 
(Yu et al., 2011), and some spesies in genus Vicia 
(Raveendar et al., 2015). In this study, the use of  
matK as DNA barcode proved to be able to verify 
the taxonomic status of  tuntun angin which has 
previously been identified morphologically as E. 
floribundus by Elvyra & Yus (2012) at Universitas 
Andalas (UNAND), Padang. 

This verification is helpful to improve pub-
lic knowledge that the matK sequence could in-
deed be used for plant molecular identification. 
The advantages of  the plant molecular identifi-

cation using DNA barcoding technique are as 
follows: (1) the plant molecular identification 
could be performed by anyone, either taxonomist 
or non taxonomist; (2) unlike identification using 
morphological characters, the DNA sequence or 
the DNA barcode is not influenced by the envi-
ronment; and (3) the molecular identification is 
easy and fast if  the DNA sequence database of  
target species is provided. Until now, the ITS da-
tabase of  E. floribundus in GenBank has not been 
available. Therefore, this research has a novelty, 
i.e. enhanced the DNA sequence database of  E. 
floribundus in public database.

Similar research has been conducted by 
Kolondam et al. (2012) to confirm the taxonomic 
status of  payus limondok orchid (Phaius tancarvil-
leae) using DNA barcode of rbcL and matK. The 
result showed that matK sequence is more capa-
ble to be a DNA barcode for payus limondok or-
chid than rbcL sequence. Bangol et al. (2014) also 

Table 1. BLASTn analysis of  matK sequence of  tuntun angin.

Description
Max 
score 

Total 
score 

Query 
cover (%) 

E 
value 

Ident  
(%)

Accession

Elaeocarpus floribundus voucher 
BT_0095962077 maturase K (matK) gene, 
partial cds; chloroplast 

937 937 100 0.0 100 KJ708917.1 

Elaeocarpus glabripetalus isolate BB0910 
maturase K (matK) gene, partial cds; 
chloroplast 

922 922 100 0.0 99 KR530764.1 

Elaeocarpus decipiens isolate SCBGP542_1 
maturase K (matK) gene, partial cds; 
chloroplast 

922 922 100 0.0 99 KP094138.1 

Elaeocarpus duclouxii isolate SCBGP451_1 
maturase K (matK) gene, partial cds; 
chloroplast 

922 922 100 0.0 99 KP094019.1 

Elaeocarpus sylvestris isolate SCBGP255_1 
maturase K (matK) gene, partial cds; 
chloroplast 

922 922 100 0.0 99 KP093686.1

Table 2. The distance matrix between tuntun angin from Kajuik Lake and some species in genus El-
aeocarpus based on matK sequence.

Accession 1 2 3 4 5 6 7 8

1. Tuntun Angin  -

2. E. floribundus 0.000 -

3. E. decipiens 0.004 0.004 -

4. E. duclouxii 0.004 0.004 0.000 -

5. E. austroyunnanensis 0.006 0.006 0.002 0.002 -

6. E. glabripetalus 0.004 0.004 0.000 0.000 0.002 -

7. E. prunifolioides 0.009 0.009 0.013 0.013 0.015 0.013 -

8. E. sphaerocarpus 0.009 0.009 0.013 0.013 0.015 0.013 0.009 -



Dewi Indriyani Roslim et al. / Biosaintifika 8 (3) (2016) 392-399

397

reported the potency of  matK sequence as DNA 
barcode for pangi plant (Pangium edule).

Phylogenetic analysis 
The DNA sequences of  tuntun angin and 

some species in genus Elaeocarpus were then con-
verted into distance matrix (Table 2) and dendro-
gram (Figure 5) and they will describe similarity 
or relationship between accessions. The farther 
the genetic distance between accessions showed 
the differences of  a large number of  nucleotide 
and far relationship between the two.

Figure 5. Phylogenetic tree between tuntun an-
gin and some species in genus Elaeocarpus based 
on matK sequence using UPGMA method with 
1000 bootsrap. 

The genetic distance between tuntun an-
gin and E. floribundus was 0.0 and it means that 
they are very similar based on the matK sequence. 
They were also very similar based on morpho-
logical characters. Furthermore, phylogenetic 
analysis showed that tuntun angin was clustered 
in one group and had closer relationship with E. 
floribundus rather than others. This result was in 
accordance with the BLASTn analysis results 
and it strengthens the taxonomic status of  tuntun 
angin as E. floribundus. 

Since the first time it was developed, the 
DNA barcode aimed to help species identificati-
on using standardized short DNA sequence with 
minimum length which was deposited in major 
public database, such as the National Center for 
Biotechnology Information’s GenBank (NCBI, 
GenBank), the European Molecular Biology La-
boratory (EMBL), and the Barcode of  Life Data 
System, and had other corroborating data about 
the species. Today, the existence of  the DNA bar-
code in public database has made a possibility for 
some people to acces the Linnaean taxonomic 
system, like conservationists, agencies deal with 
control of  pests, food safety, and invasive spe-
cies, geneticists, etc. (Hebert & Gregory, 2005). 
The universal and standardized DNA barcodes 
for plant molecular identification are rbcL and 
matK (CBOL Plant Working Group, 2009), whi-
le ITS region is the alternative DNA sequence 
(Bolson et al., 2015). Inspite of  the combinati-

on of  DNA barcodes, also the plant molecular 
identification must be complemented or combin-
ed to other information about the species iden-
tified, for examples, morphological characters, 
developmental stages, and ecology (Smith et al., 
2005). It because, morphological and molecular 
identification techniques were complementary 
to each other and the morphological identifica-
tion technique cannot be subtituted by molecular 
identification technique (Will & Rubinoff, 2004). 
Furthermore, domain of  taxonomy is the disco-
very of  species and domain of  DNA barcoding 
is identification of  species which depends on es-
tablished taxonomy. Therefore, molecular identi-
fication technique still needs other corroborating 
data (DeSalle, 2006).

CONCLUSION

This study was able to confirm the taxo-
nomic status of  tuntun angin as E. floribundus 
using matK sequence and to enrich database of  
E. floribundus ITS sequence in GenBank. The suc-
cess to confirm the taxonomic status of  tuntun 
angin was supported by the availibility of  matK 
sequence of  E. floribundus in GenBank. In addi-
tion, morphological and molecular identification 
techniques were complementary to each other. 
Further experiments to enrich the DNA sequence 
database of  E. floribundus therefore it supports the 
plant molecular identification is recommended. 
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