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Abstract

This study aimed to assess growth, biomass production, and biochemical compounds of a
cyanobacterial strain NUACC 2.57 isolated from Mae La River, Sing Buri. The results obtained from
morphological examinations such as terminal heterocyst cells. Together with the phylogenetic
relationship based on the partial 165 rDNA, it was shown that the studied strain belongs to the
genus Anabaenopsis. In this study, the partial 165 rDNA sequences could not identify a strain
NUACC2.57 at the species level; however, the tested strain could be identified as A. elenkinii
according to the morphological comparison based on the shape and cell dimensions of cell and
trichome. Then, the effects of nitrogen concentrations on growth and biochemical compounds of
a strain NUACC2.57 were studied. The strain was cultured in BG medium with three different
nitrogen concentrations (0.0, 1.5, and 3.0 ¢/L). Each treatment was run in triplicate for 28 days. The
results exhibited that the strain could grow in all nitrogen concentrations tested. Moreover, the
maximum values of biomass (2.48+0.07 ¢ DW/L), phycocyanin (68.27+11.90 mg/g DW), total protein
(537.07+8.36 mg/g DW), and carbohydrate (39.55+8.19 mg/g¢ DW) contents were obtained
significantly (p <0.05) from the strain NUACC 2.57 cultured in BG medium without nitrogen (0 ¢/L).
Considering the results obtained in the present study, the cyanobacterium A. elenkinii NUACC2.57
could be utilized for production of high-value compounds such as protein and phycocyanin.
Moreover, the cultivation of A. elenkinii NUACC2.57 without nitrogen also could reduce the cost of

nutrient.
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Wug NUACC 2.57 Ssoglluszaznsiaiafiulauuy
niaal (exponential phase) (Uszdnad 14 Fu) gn
UNUIATIIFRUSNYULNNFUFININGIA A NEE
3NNA893anssAY Olympus 5 BX-50 wsou

gunIaln1e0IM DP1 A3391AUIA (ANYT X

270

AUAIG) VBUTRAUNR LWadLawaslsTas way

3 a ' %

WAReLANN NWwaaa1nI1eag19tey 50 nstay

1Y

Wisuigutayanlanuuuiiiadeves Komarek

[6] m53d0UANFUNUTNITTUUINITN9B Y

v a d

Fying1anarnuiindlalneuiediuves 16S

aaa

rDNA TnglduAsengnlenediuelsa (M3e PCR)

A

<

Woiuusunaduiiduienuiinisves Tawons
[18] Wnelglnsiuas 165 27F (5'-AGAGTTTGATCCT
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welsanazihdoyadduiadlelndildluiusoy
Weuruduianilevesamseilndifesain
g1utaya GenBank lagldlusunsu BLAST (basic
local alignment search tool) mﬂﬁ?uﬁﬁaa;laa"ﬁﬁu
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naaosaNIAaesey 3 TlnsldvaagUtimoue
1 L U359 930N0YANAGDY dudeamsned
wisuld 10 % Y99USUINSATSLA BT aVUR 500
mL A OD;sy 336U 0.1 uaztmindunaisudy
0.084 ¢ DW/L amazmn?ﬁymmwdulﬁmﬁ’vmi
wigude ndeulvennianasn 24 $2lus LA

Joyann q 3 Tu laud maasgyiulnandeyaves

v
o

dadnnandndauianasnistaindnuianny
78115999 Nakthong [22] ANUIUEAIINITLATEY
{Aiulngafian (growth rate; p max) LAENTHART?
478 (biomass productivity; ¢ DW/L/day) ®14
aunsiteduelilag Zhang wazaniz (23] Weasu
iSEJSL’JmmSLg‘ENﬁ 28 U Lﬁuﬁmamiwﬁu’wm
ouusiigamail 60 °C 1aan 12 Falus it
Awnsrgriusunaassandng tawn Inlaleenduy
(phycocyanin) woalalwlaleedu (allophyco-
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2.57 91489%0yan19d g 1uIne (morphotype)

nelé%0 A. elenkinii NUACC2.57

Anabaenopsis elenkinii NUACC 2.57 B
Anabaenopsis arnoldii NIVA-CYA 816 (MH160831)
Anabaenopsis circularis LMECYA 206 (EU078529)
Anabaenopsis elenkinii NIVA-CYA 501 (AM773309)
Anabaenopsis nadsonii 2LT27S06 (FM177482)
Anabaenopsis sp. Oleksovice (KC912784) 1
Anabaenopsis sp. Ind8 (JN197412)

Anabaenopsis circularis PMC193.03 (GQ859630)
Anabaenopsis nadsonii 2LT27S11 (FM177481)
Anabaenopsis sp. NIES-1725 (LC332545)
Anabaenopsis sp. NIES-1698 (LC332119)

Anabaenopsis elenkinii AB2003/34 (AM773303)

)
Anabaenopsis elenkinii CCIBt3461 (MH160829)
Anabaenopsis elenkinii ENCB-AC12 (GUS03489)
Anabaenopsis elenkinii SAG 252.80 (KM020015)
Anabaenopsis elenkinii AB2002/25 (AM773302)

69| Cyanospira capsulata CC87E (FR774775)

Cyanospira capsulata CCAX (FR774777)
Cyanospira capsulata 9NAT (FR774776)

<] Anabaenopsis abjjatae AB2002/08 (AM773295) I m
Anabaenopsis abijatae AB2002/15 (AM773298)

Cyanospira rippkae CR86FS FRz;-71773w

97/91| |Cyanospira nppkae 8NR8 (F

Cyanospira nppkae SNR8 FR774769)

97/61|Cyanospira rippkae (AY038036

'Cyanospira rippkae NMBCI (A\HOﬁBO"S)

Nodularia baltica BY1 (AJ13317 7)
Y Nodularia sp. PCC 9350 (AY03803:
“9 Nodularia sphaerocarpa UTEX V 20 3 (AJ781148)

Anabaenopas bg/@_fﬂﬁ:gf?&L°s°938?p%2%%85°32’

B3445 (KU360032
36003 f
alothrix desertica PC 57;02 (AF132779)
)

Microcystis aeruginosa (AB03554

0.02

Figure 1 The morphological features of Anabaenopsis elenkinii NUACC 2.57 (A) and maximum

likelihood (ML) phylogenetic tree analyzed based on the partial 16S rDNA sequences

among a new isolate and other cyanobacterial taxa (B). The tested strain was indicated

by bold letter. Microcystis aeruginosa (AB035549) was used as an outgroup. Only

bootstrap values >50 % from ML and NJ analyses were exhibited at nodes. H: heterocyst

cell; V: vegetative cell.
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Figure 2 Growth characteristics (A) and the maximum biomass (B) of Anabaenopsis elenkinii NUACC

2.57 cultured in BG11 medium with the different NaNO, concentrations. Different letters

(a, b and ¢) show significant differences (p <0.05).
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0.001 ez 0.064+0.001 ¢ DW/L/day #1uda1au
(p<0.05) Gumzﬁﬁmwmim%zy@uimqaﬁqm (Ui
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Alinlulasiou sesawn Ao amsieiiaeddy
o dusinalulasiau 1.5 way 3.0 /L ey
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wag 9.75+0.05 mg/g DW auanau Usuialula
d3sunulifinnuuanasiunieedia (p>0.05)
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Figure 3 Contents of phycocyanin (PC),
allophycocyanin (APC) and phycoerythrin (PE)
of Anabaenopsis elenkinii NUACC 2.57 cultured
in BG11 medium with the different NaNO,
concentrations. Different letters (a, b and ¢ or
A, B and C) in the same type show significant
differences (p < 0.05).
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Figure 4 Total protein (A) and carbohydrates (B) contents of Anabaenopsis elenkinii NUACC 2.57

cultured in BG11 medium with the different NaNO, concentrations. Different letters (a, b

and ¢) in each parameters show significant differences (p < 0.05).
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