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Table 1

Table 1 Effects of ethanol concentration on chlorophyll contents from Nostoc sp.

extraction (n = 3)

Ethanol conc.

%(v/v)

Chlorophyll contents
in supernatant

(mg/g dry weight)

0 0.25+0.01°
25 0.68+0.03°
50 1.57+0.09°
75 2.39+0.16°
100 3.57+0.20°

Note: a, b, ... is column mean to quality at p < 0.05 statistically significant confidence

level.

v
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a1 uthead Nostoc sp. BUKAIT K 1UNI5AIEA
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Tnedsunsreusung) wuidvhazansenwuiinnududy
Yowar 100 TagUSumssiou3uns annsamdndfinldgadian
fauanslu Table 2

Table 2 Effects of hexane concentration on lipid contents from Nostoc sp.

extraction. (n = 3)

Hexane conc. %(v/v) Liplid contents

(mg/g dry weight)

0 0.0+0.0°
25 54.0+2.7°
50 105.0+6.3°
75 152.0+9.9¢
100 213.0+11.7°

Note: a, b, ... is column mean to quality at p < 0.05 statistically significant confidence

level.

nduiaad Nostoc sp. ouwiafiiiunsisnaasisflad
wazdfnsiefharatsiemusasnuiimudududesas
100 waz 100 lngU3unsaaU3unns muainu wnadalusiu
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5,10, 15 uaz 20 lagywinsesd3uins) wuinansazany
Toifoulensonledd anudududesas 10 Instmdnde

YSuas awnseidnlusiuldgaiign dauansly Table 3

Table 3 Effects of NaOH concentration on protein contents from Nostoc sp.

extraction. (n = 3)

NaOH conc. %(w/v) Protein contentsin supernatant

(mg/g dry weight)

0 0.0+0.0°

5 27.0+1.4°
10 68.0+4.1°
15 72.0+4.7°
20 75.0+4.1°

Note: a, b, ... is column mean to quality at p < 0.05 statistically significant confidence
level.

waziead Nostoc sp. auLTikuMstdanaslsiiad
Sfin wazwarlusiu mefmvhazatsienusaienieud Ay
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10 TngsimdnaeUsuins muadu u1viinswenv1Igay
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syAuAUNTUSoa: 30 lnaUsunsaaUiunns aduandlu
Table 4

Table 4 Effects of hydrogen peroxide concentration on whitening of cellulose

extracts from Nostoc sp. using RGB color system (n = 3)

H,0, RGB value
samples conc.

(%(v/v) R G B

Nostoc sp.
10 115.7+6.9% 113.4+6.1% 109.2+5.5%
20 134.5+8.0°  131.8+7.5° 129.7+6.4°
30 143.2+8.5¢ 146.4+8.2¢ 147.3+7.6°

Filterpaper
- 17351047 176.2+9.6°  178.1x8.9¢

(Whatman No.4)

Note: a, b, ... is column mean to quality at p < .05 statistically significant confidence
level
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afaaglaaann Nostoc sp. Ao MinmAaslsiiadeanmieiem
YoaNAMUINTUSasay 100 lnguSuinsaeusuIng ndndnna

panMEEnUNANUNTUSpeay 100 lneUSunsraUsuing
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nsgAwNsed (Figure 10) la

a) Nostoc sp. starting dry cells b) Nostoc sp. cellulose ) Filter paper

after all chemical treatments (Whatman No.4)

Figure 1 Color comparisons of Nostoc sp. starting dry cells (a), Nostoc sp. cellulose

after all chemical treatments (b), and Filter paper (c)

paunmuazsaNanveuTaglaaiiaialiain Nostoc sp.
\efinnsanariosaznandnuesvagladain Nostoc sp.
frunnsadalutuneusig 4 wuih SovasnanAnveusaglaa
210 Nostoc sp. ﬁlE\I‘WUﬂJJ,UWBUHWﬁaﬂw@W‘ﬂ?JgumEJU (Mdn
Aavlsilad an TUsAY uazwenu1d) dewiniu 78.92 aediad
wanesegslifitedfynieadifisedv 05 Waiflsuiudosay
wandnuoueaglaaain Nostoc sp. kLT umaunisiida

¢ aa

paslsiiaa ann wazlusau deuandlu Figure 2

100 4

a
b
] i b
80 4
60 4
a0 4
20 4
0 Jd

Nostoc sp. Chlorophyll Lipid Protein

Cellulose Yield (%)

Bleaching

starting removal removal removal step

dry cells step step step
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Figure 2 %Yield of cellulose from each cellulose extraction steps: Nostoc sp. starting
dry cells, chlorophyll removal step using 100% v/v Ethanol, lipid removal step using
100% v/v Hexane, Protein removal step using 10% w/v NaOH, and bleaching step

using 30% v/v H;O,. (n = 3, p < 0.005
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Figure. 3
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a) Nostoc sp. b) Nostoc sp. cellulose ) Nostoc sp. cellulose
starting dry cells after chlorophyll removal step  after lipid removal step
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d) Nostoc sp. cellulose e) Nostoc sp. cellulose f) Filter paper
after protein removal step after bleaching step (Whatman No.4)

Figure 3 Nostoc sp. cellulose fibers from each extraction steps compared with filter
paper (control) under compound microscope (400x). (a) Nostoc sp. starting dry cells,
(b) Chlorophyll removal step using 100% v/v Ethanol, (c) Lipid removal step
using 100% v/v Hexane, (d) Protein removal step using 10% w/v NaOH, (e)

Bleaching step using 30% v/v H202, and (f) Filter paper.
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Figure 4

Reducing sugar content
(mg/g cellulose)

Nostoc sp. Chlorophyll Lipid Protein Bleaching
starting removal removal removal step
dry cells step step step

Cellulose extraction step
Figure 4 Reducing sugar contents of Nostoc sp. cellulose from each cellulose
extraction steps: Nostoc sp. starting dry cells, chlorophyll removal step using 100%
v/v Ethanol, lipid removal step using 100% v/v Hexane, Protein removal step using

10% w/v NaOH, and bleaching step using 30% v/v H,0,. (n = 3, p < 0.05)
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wudrdawedunindulewaglaaainnszaiunses 3elsl
winzanlun1sinluyinszane uazndaainn1sn1sNeny1l
Snuaztmngludiud wohiddnageu aeldlndiAesiu
ANNYNTRINTEAENses o dumsigluleelunuafiiied
YSnussringvanevila 1w aaslsiad uwalsiiuvesd nlale
g1ilu wardu Tnensvuiumsataagldasadaldlunuide
laiaunsaataeenls (Laloknam et al,, 2017) faduuwama
Tunsthiwaglagain Nostoc sp. Wldusglewd fenisldidu
ansnaduluntsdandunauny Tasnnsiiwaglaaiarda
310 Nostoc sp. 1iN1sgeealeieulesligagiad 30 N3
dousaensn welildndnsuaiduthmanglaa ot luldly
namduteniuealaen1unszuiunisudln (Capolupo &
Faraco, 2016; lbrahim et al., 2013; Kurokochi & Sato, 2020;
Punyanunt et al.,, 2018; Satari et al., 2019; Song et al,,
2019; Szyman’ska et al., 2017) Tnedlofansanysuaninia

i 14

Fgnleannisgesivaglaain Nostoc sp. MNIUTUABUNIT

o w

afannduneu (Minnaslsilad ain TWsku wazneny1d) Ay

YSunadmiaidadilaainnisgesigaglaaain Nostoc sp.

Priudumsuidnnaclsiad afin waglusiu SarflndwAeeniu

o
o v

wngaan1siinsidduansaedulunisndandsnunawnu
WU LeN1Uea Tusauntsianvdelydaudndu lae

A1UN508ATUADUNITANA LATAANISITATLATIUNTEUIUANS

o

anm @enAa eIt UUITERINTSs8wAINUNSIINARRE

H &

N19N156NEATNBUNUNEAYINNET AT uNS T UENTRIAUYY
N1INEALONIUDa (Behera et al, 2014; Camongol et al.,
2017; Klaichom et al, 201 1; Soontornchaiboon &

Pawongrat, 2013) 31U Nostoc sp. 3stiuunasmadend
Wadlalundandsnuneauny Teedllainwaglaauddosl
Imhanasfdneudignssuiuntinaegiunsdlilaleniuea

WielulHdundsnunaumiluguuuululeleniueals

A3UNaN1337e

avgimuzanlunisanaigagladain Nostoc sp.
ldonsdruvesgaauiis 1 nduaefvinazatguiuing 100
fladans Inefidwuduneulunisadased Budonismin
aaelsiladlnglfionusaiinrudududesas 100 Tneusuns
feUsuns antuvnisisnafielagldionsuiinoududu
Joway 100 lngUSuinsneusuing uagthluidnlusaulagly
arsazarslodovlensenled i nnuidududosay 10 lny
YandnneUsuias uazviiniswenvnlasldaisavane
lelasiuneseanlesiinnududuiosas 30 IneuSunsee
U3uns Tasnisadalagladaain Nostoc sp. Audumou

aananlvTevasnandnvosgaglaagada 77.82 uay

YSurauIn1asAdganiaaviniu 29.58 adnsurensy

U

waglad
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Yield

Cyanobacterial contains cellulose that can be hydrolyzed into reducing sugars utilized
for biofuels production. This research aimed to optimize conditions for cellulose
extraction of cyanobacterial, Nostoc sp. and to determine total reducing sugars after
hydrolyzed by cellulase enzymes. Dried cyanobacteria Nostoc sp. cells were subjected
to 4 steps cellulose extraction process with different solvent concentrations:
1) chlorophyll removal using 25, 50, 70 and 100 %(v/v) ethanol,
2) lipid removal using 25, 50, 70 and 100 %(v/v) hexane, 3) protein removal using 5,
10, 15, and 20 %(w/v) sodium hydroxide, and 4) bleaching process using 10, 20, and
30 9%(v/v) hydrogen peroxide. The results showed that the optimal solvent
concentration of cyanobacteria Nostoc sp. cellulose extraction process was 100 %(v/v)
ethanol, 100 %(v/v) hexane, 10 %(w/v) sodium hydroxide, and 30 %(v/v) hydrogen
peroxide with the average yield of 78.92%. Cyanobacteria Nostoc sp. cellulose was
digested by cellulase to determine reducing sugar contents. The results showed that
Nostos sp. contains the reducing sugar contents 27.45 mg/g cellulose. This finding
suggested that cyanobacteria Nostoc sp. cellulose could hydrolyzed into reducing

sugars that can be used as renewable energy source.
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