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Abstract

Abstract—Nostoc commune algae could be used for high value food. This algae is a nitrogen
fixing ,so it’s have high nutritional value, such as 20.84 gram / 100 g of protein, 0.43 grams of
vitamin B1, 1.54 grams of calcium, 0.37 iron, and 21.40 micrograms / 100g of vitamin A. and 17
essential amino acids. This research aims to develop a technique for Nostoc commune production
under laboratory conditions. Media was using modified BG11 (BlueGreen Medium) Stanier
(1971) and CO, was used to increase the source for photosynthesis and pH sensor was to adjust
pH of the optimum algae growth condition using NaCl and NaOH. Alginate 0.25% was filled in
media for increased Phycocycanin and Phycoerythrin. Coincide with controlling the light source
by use white light (90 umol.M”.S™) and red light (10 umol.M”.S™). Red light induced the higher
concentration of Yeild, Phycocyanin and Protein. The resulted was shown low contamination of
others algae and protozoa from the effects of pH control. Dry weight of Nostoc commune under
red light condition have 140 pg/day/100 liter media and low contaminate of others algae under
the red light condition. The Phycocyanin was 2.8+0.03% and 2.5+0.02%, the Protein was
30.8+12.87 and 29.43+12.95 mg/g.Dry weight in Red light and White light condition
respectively. Which could be confirm that it clean for making safety food production. It could be
conclusion that the controlling the factors for cultivation have the results of the high quality of
production of Nostoc commune. This mean to have the idea for intelligent system to culture

Nostoc commune at the commercial level.

Keywords— Nostoc commune, algae, food safety, intelligent system
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DIVISION : Cyanophyta
CLASS : Cyanophyceae
ORDER : Nostocales

FAMILY : Nostocaceae
GENUS : Nostoc
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tosnuey Tutlou®an 0.006 N51/aA3, EDTA 0.001 NFu/an3, Na,CO, 0.020 NF1/an3, NaCl
0.200 NTW/AAT, Y30 0.200 NTW/AAT, 110 Trace metal mix A5 AWgaTAY Usuamnuily
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(1) NaNO,

(2) K,HPO,

(3) MgS0,.7H,0

4) CaCl,.2H,0

(5) Citric acid

(6) Ammonium ferric citrate green

(7) EDTANa,

(8) Na,CO,

(9) Trace metal solution:
H,BO, MnC12.4H,0
ZnS0,.7TH,0
Na,Mo0O,.2H,0
CuS0,.5H,0 Co(NO,),.6H,0

1) K,HPO,.3H,0

2) MgSO0,.7H,0

3) CaCl,

4) NIAFAN

5) weinuow Tutiouman

6) EDTA

7) Na,CO,

gaIomsaauas BG11
(BlueGreen Medium) Stanier
(1971) uag
1Y) Nz quAinosane.
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25. Timer

26. Volumetric flask
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28. QINAAANTY

29. Tnssuao
MIAATIEH 1. K,HPO, Boussiba and
Phycocyanin 2. KH,PO, Richmond.(1979)
msaaed 1sdu | 1. Na,Co, 3% Lowry’s Method (Lowry

2. CuSO, etal., 1951)

3. Sodium potassium tartrate
HAANMNDIMI5N | 1. Sodium Alginate Sphaerification
MW 2. CaCl,
Jnserimsthuilon | 1. Plate Count Agar(PCA) Total plate count and
Ud9Bacteria Coliform Multiple tube
Snsrzvimsluilou | 1. Plate Count Agar(PCA) Total plate count

U949 Total Bacteria
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oy =
I5N15398

: <
1. mwswlumsnziaes
ami1o 16aoWusg Nostoc commune Vauch. TISTR8160 5101 640 111 fDNADA T11IU 3

HADA(N NN 3)

NN 3 o wﬁ'uﬁ Nostoc commune Vauch. TISTR8160

NU: FAUAT DIVIAY 2559 (NIN)

2. maTuTaddmumsmziaes (Cultivation Technology)
1) e1MIIIMNZIaBA Stock
Weitluadasnnmeiufiasadoluioalfiams Taouslumsuzvaou Wy
Tu flak Tudaw Twemnsndauazomismar Taoldgasemidamlas BGI1 (BlueGreen
Medium) Stanier et al. (1971) ‘f’h‘i’f’l.gm Freshwater algae and protozoa wazimsnseuneums
(AN alginate 0.25%
gniesaauas BG11 (BlueGreen Medium Stocks)
(1) NaNO, 15.0 g per litre
(2) K,HPO, 2.0 g per 500 ml
(3) MgSO0,.7H,0 3.75 g per 500 ml
(4) CaCl,.2H,0 1.80 g per 500 ml
(5) Citric acid 0.30 g per 500 ml

(6) Ammonium ferric citrate green 0.30 g per 500 ml



(7) EDTANa, 0.05 g per 500 ml per 500 ml
(8) Na,CO, 1.00 g per 500 ml
(9) Trace metal solution: per litre
H,BO, 2.86 g
MnCl,.4H,0 1.81 g
ZnSO,.7TH,00.22 g
Na,Mo00,.2H,0 0.39 ¢
CuSO,.5H,0 0.08 g

Co(NO,),.6H,0 0.05 g

M3 3 Medium per litre 11 stock uAazdnwaazudiohindulild 1 aas
USu pH 7.1 @38 1M NaOH %30 HCL 01150441% @3§u 15.0 g per litre of Bacteriological
Agar (Oxoid L11)*. Autoclave at 15 psi 14 15 11N, dad U stock ﬁﬁl%ﬁﬂ
Stock solution 1 100.0 ml
Stock solutions 2- 8 98198 10.0 ml

Stock solution 9 914794 1.0 ml

2) ewnsmzidgsa¥iana
Tavldgasenins BG11 sauilag lunsidouituna Tasmsiaoaluszunia
luteWiwesnma wina 280 ans  Aeaaniesininuluteadianalaeszuumsiiy
mivou laoon leauazmsIiuasduasninnasnunaseriiag (Solar Cell) wiougilnsal ia
A50TMI3 pH AN wazgqaingll | mamuRemazamiwnay 1dasunssiounases

AUAMHUA (DTN 4)

‘Whatman

‘ljﬂﬂ's‘ﬂ@ﬁ'lﬂ‘a:'lﬂ ‘ﬁ”JUﬂ‘jzﬂTﬂﬂ%‘BQ GF/C
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e N 4 3 @ o
Timer ﬁ1wﬁ1ma‘unfnmﬂﬁumam:msﬂquﬁuum Ultrasonic @113 UNITNAADINTINDY

SALERL

3 a o < 4
gamzinoaanaaumManisueu laoon lud

; d = =
Mwin 4 QUn3alia3un1sios Nostoc commune

3) wa uaraliedy 1212 Aroneaduuazuasduas Tao'lW LED uaziauInein
HHAIWAINUINUAIDIAAE 1LUF19NA19AU (Solar cells) Tavdayanaanaluuds 2 szian e

3 { ~
uadunazLETuAIlueIMIs 4 gANaao 11U 3 H1 (15190 2 LAZNINN 4)
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M15199 2 YAN1INARBIRIBD 115U Ige BGLT muldanzuasduiiuazuasiing

2 ﬁ-wmmm (Conditions) | 4 NMINAADY (Treatments) 3 G!ﬂ “)Lmllca:u,)
White (W) 1. B(Jl l +sodium alginate 0.25% o -
Red (R)

“ 2. BGl11

3. BG11- N+ ‘;odmm algmate 0.25%

4.BGI1-N

g s

ya lduesdiuag

1] ¥
MNN 5 YANITNARDAUAYIAING I Nostoc commune 119 500 ml. TuenIzuaadvIay

LAATAY

4) QUNNI 25+2 °C (Manigandam.2014)

5) pH 8.5-9 (Manigandam.2014)



3. malulagmumanuhe) (Cutting-edge harvesting Technology)
= = as L g o g ar o

ﬂ"l‘iﬁﬂﬁ'lllﬂﬁﬁ]ﬁﬂluﬁ"liﬂiE’I')ﬂllﬁjﬂﬂﬂﬁH11J1ﬂuﬂﬁﬂ&iﬂ$u1ﬂ‘l!ﬂltﬁq MmNy

1 o ] l g i [ (4]
ﬁ$ﬂ1ﬂﬁ1ﬁ'§1ﬂﬁﬁﬂﬂ1‘§ﬂ‘iﬂﬁN?ﬂLﬂ%BQﬂiﬂﬂ§UUu1ﬂ$ﬂ1ﬂ ué’f’muuﬁaﬁ 50C - 60C WU 2-3

' " ¥ ¥ ' o
97 119 FUOHUANINOULAS A IO
= -] r 1 %’ -7 ar
M?ﬁﬁi’]ﬂ'lﬂ(mg/l) = UHTHUNNDUDY - WIHUNHNAID1.
- a A as ] a 1 = =]
ﬂﬂﬂ!ﬂﬂﬂﬁﬂﬁﬂ‘ﬂﬂ'lq 30 U ﬂﬁ'ENN']‘LIQQﬂi mlmxhuw:ﬁ’nmmzmﬂ HWAHaAAITINU

Tuganmadndngamgivios nie naesilaaiin

4. maluladens@uA3123 (Chemical Technology)
1) msana Phycocyanin (Phycocyanin extraction technologies)

MSANA phycocyanin 1AUIIAINIWY 40 mg. wdaMsE@os 25 @y
phosphate buffer pH 7 911494 10 ml. ‘ﬁﬂ’ﬁ’&au 24 ¥y, Centrifugation 'ﬁ 35000 rpm. 10 ’cs
1171, phycocyanin vzAnAznouBYARUMAA 19 spectrophotometrically ATWENIAATH 620 nm
14 buffer 15111 Blank #ame1 Tasunua11ugas (Boussiba and Richmond.1979)

aAIAIUIN
% pure C-Phycocyanin = A620x(10)x(100)
7.3x(mg.sample) x (Y%dry weight)
HINYNHG
Where 7.3 is Extraction coefficient of CPC at 620 nm.
3.66 is Extraction coefficient of CCC at 620 nm.
10 1S inasnamua

100 ADAIN %

2)  mawanzildsAulaeds Lowry’s Method (Lowry et al., 1951)
19 Nostoc commune 1 ml. ﬁ’nﬁmﬁmﬁ'a 2 501 13 0.1N NaOH 'lﬁ’ﬂ'.nn%’ﬂu 100°C
a1 igangiies 14 1ml am iy 1515200 reagent (2% Na,CO,, 1% CuSO,, and
2% Sodium potassium tartarate 1 ml. 141 10 11 @ folin 1461 taziia 13 30-60 w17 SaAIN3

AANAULEAIN 660 nm. 11fFoUNUANNATIIV.
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Y d {] a = d
3) maasannzEmItuilenvesgaunid
TAuwad10613011113 25 N3N nmsazaowd Inu (Peptone) ANMTUTUS DoAZ 0.1
&) LX) o L] é’l L o ] ]
Y3 225 dadaas ¥ ll@udae wiesdtlueimisuiu 2 win esedledaaeq lilwld
ar | -1 E - d
LAl ANUEBEN 107, 107 way 10 drwansazaroma Tnuanududuioevas 0.15 Yilaa
o ] ! ar - ol - oan " 1 P
Aot1anszAuANMTeNe 107, 10* uaz 10° Y511@s 0.1 Nadans PDA ldunaudieen
g ﬂ. s " n‘.u o L G; ) =) T o 7]
Uswnde indedredn i udnirliiungungil 25 esriwadoa UuauaIy 5 U 1Y
H o [} = W " - ar
TaTativusmniswauialail 10-150 Tnlail drlulimswseg Tiudedn 2 fu swauwa
o ' ' ar 1 a as & s v w = & 1
HuA1 CFU @enu ¥3e CFU Aoliannns ¥3a1081901113 25 N5 Aremaiindaoaie mld
- 3 -
ganaradandsnnge  uwdaduasazaiomyInuanududuiosar 0 Snm 225
Haaans W lAtude wIesdtueviisunu 2 wh Revealetiane 9l ldszauanu
P X A o o ] P
@099 107, 107 waz 10 Aemsazarom) Inuanududuiovas 0.15 tuladdedien
¥
STAUANMABS 107, 107 uaz 10° Y3115 0.1 Hanans aauuAINIDIMITEIMT LMD
&‘ o = 1ot ' a.. ¥4 &’ i ' =
Woswazdan 2 ¥ila NFRIMIRS 1810 Acidified PDA itazomisinousenann aw 1 ¥ia
¥ 1 ar ar L] H g Ll H o o L] ':!
(nquin ldsvmedaniithaagaldles My 50 G naznquin lasudredniindegaliles My s-
" H A; H s L n'a o 1 4 =l
12 #io MY 10-12) Tdunandreenisennde nasalediaing udnilihivigungil 25
pamwsalies ludeaniini luamsdeouiuunndl 3 11y etuauasy 5 Ju o lalativu
H v = ¥ " o o '
vt mnuIalall 10-150 Taladl d1'lilimsnsy IWiudedn 2 fu swauwailun CFU
[ ar " A an [l & " g o "
AONTY U530 CFU aailanans o114l Inlatilaqgvwasissnuniiweswastadiooni 1
" s - :: =4 o =) ar a::j
M1 veszAuANNReNImIga  tisumouimauialativazdunadnuuzyeslnlalinyu
S 2 oz -, A <8 D . A
VUAINIIVDIDTHITRYAFONITDIFLA 1WaF011n In latinlanyazuana1any 2-3 Inlali 1
YwuuoMseurens 2 sia 1 llueniuSgnidiomatinnmisuoni¥ousgns 0y we
A?I’ L= L lI.J A‘ -y d 4 Y
womnanuuAIMINe s lunaoa PDA slant tnsunsznaseiguaziny 1ingungl 4
= A o - "
DA NS UNYtiane 11
4) wansmemsasaiu

' { o
NATDINAABINII AN Nostoc commune 113 UBAIAANT® AI5130 (Caviar)
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= o
5. mAlulagMUMIIATIZHHA (Analytical Technology)
Anzika A1A19991nMInaana laons 19gasAILIMNIEDRA 11 Independent

t-test NfTBUIMBUANRAY LAZMTITENVUINATIIUINGATMIAIUIN
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a
Hada1uIvd

1. amhdlumsmzides
a0 1meWus Nostoc commune Vauch, TISTR8160 5101 640 11N ADVADA §117U 3
yaen hmsnszduidedaseminliulie BG1 wuh woaunsawiey1dauy i
omsnwdslunasanaass lunm 1ideu (M 6A) desgisodaundosgansimy
Mdaves 40X wuduwaaiinnuniie 4.5-6 um. fiavey dnvazmadiugilduiiel @
@uaunuhidu (il 68) ieidesde ) wadefundudeunanluanzemisiuda

(MW 6C)

MNN 6 Nostoc commune Vauch, TISTR8160 gﬂu‘umin 9
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2. alulagdumstmiziaga (Cultivation Technology)

o r;‘ @ g =1 -~ 1

wmmsnaasanoslumyugnatonuy Asil daonauan (MR 7) uazoianay (NI
9) TuannzmsiuastnFoumounmsnsglunasdunazuasduaseviwizozusn 99
o ¥ ¢ ¥ ] ' d = =t 1 o 1
Wuduae woande 456 pm  WennvzWeiylalatiuasivinalvgy dnvagiling
eg a =Y et cf El & -1 =1 =) g g
VUNUFHAYDIDTMI S NALVVIMAIMT BN AUGIWEINS Inadouvenir Tuaniizii

= - ' & 3 = o ' = ¥ 3 ]
Havziizlinenay VUIMIINILYIIs il uuruguAamine ez mdumo i

hl‘H ANUULAZDINITINDD (n WA 6)

USRS
4 r.f =1 - =
i 7 naaesnoslumyuzmanamanluannems IuasdnSouioumsns g lunesd

YIALUAITUAS

U g o ¥ 4 ' L]
nuAnOMinaavessmIwluanzumsduasmganh luanziaaduInaea
¥ [ "
¥2IM 3003 IUNNNINAADI (AI1T1N 3 LAZNTANS)
4 L = L é =)
M3 3 UAAININIGINI YUDIATMIY Nostoc commune VUBIMIINITY o lduaad

o
YIAZUAITUAI TUDIANALEAN

Anna wmiln | uwiin

(n3u) G Uwuv Yorimiinumio | Aiade
BW1 3.56 2.98 83.71

BW2 3.58 2.69 75.14

BW3 3.92 2.85 72.7

BW4 2.24 1.98 88.39 79.99
BR1 5.57 3.95 70.92

BR2 4.1 3.73 90.98

BR3 3.56 2.87 80.62

BR4 4,15 3.54 85.3 81.96

o = - -
BW: manauannelauasiun BR: pianauanme lduaadiag



ANNWIN (NTN)

BWI  BW2 BW3 BW4 BRI BR2 BR3 BR4

[

W oowminaa Bl onmiinema
o
BW manauannigldasdud

BR manauanniolauasuag

4 Cr 4l
M 8 nimanimiinaauazuianbeslunmyuzoianamanluanizns v

LASFUIAW)LAZUEITUAI(R)
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Laau

TGEGAGE

] 4
A 9 naasvaoslumyuzoianaylngluannzms Iduasd S ouiounsini g lunasd

“IJTJM@%!.LEN%LL@Q
- 1 = i & =]
AN 4 UAAINTINTITVTYUDINTNITY Nostoc commune YUDIHITNILUY

v
P=1 = - o
Taomsiaganolduaadunuazuasduas lunmnauan (S)

fhfifnﬁntmmﬂ'5m‘smmiumémm%'u)m%ﬁ; (S) S1 S2 S3
AVBINAIAUN Wi 496 | -17.01 | -24.09
w2 -5.16 | -15.71 | -15.92
w3 -4.56 -14.49 -23.05
AVBIAIAUAS R1 283 | <777 | -1033
R2 -2.24 -6.74 -8.93
T T e




¥ o @
HINUN (NTH)

71 nautanuull&sunlag

|

¥4
ATIN

s W] e Y2 e W e 1] e R2 e R 3

»
wivdn (i

"; .] '
wi. aguay mananlney

-20

-30

Wi W2 W3 R1

B

} 1 = 1 é =)

MW 10 N5MNAAIMINSING YYBIATNII0 Nostoe commune VUMM moTdieadun
=) =] ' ° &
nazuasduas lumanauan(A)uazmanan Ingy(B) 1119u 3 A3 (S)

3 ) =) = =) -
wansnaas luanizms IMuasdaSoumounmsws g lunasdurnazuaed

1 %’ ar " ' v =) (]
uad  wusnhwinaavesmniwluanzumdualngannlvanzuaaduinaoa
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$ ' g W g -7 ' = =
ﬂ]ﬁlﬁﬁlq{luﬂﬂﬂ"ﬁﬂﬂﬂﬂﬁ w1.lﬂ1u1ﬁ14ﬂﬂﬂLLa$H1ﬁuﬂLLﬁQﬁJﬂqﬁ']ﬁ3181“ﬁﬂ13$1§ﬁ3ﬁﬂﬂ3“ﬂ1

[ ) =]
gannluannzuasduinaniioo

UHIAV

= & a4 4 4
aMANn 11 Nﬁﬂﬁmﬂ&iuﬂ"lﬂﬁLT’iﬂEJi.ILL“l}‘UEJ"I?‘I"Iﬁﬂﬂ!.LEIN

GEGIGE

a A A & d = P “
WanN1iLm Uqﬂluﬂ]ﬂ VAUV VLU UDINITNINUY w1jﬂ1ilﬂﬁm‘1u TNNITUTAITIAIA ﬂ'}11u

TOrGARE)

4 l g o l:‘ ar [ g ~ =)
m‘naﬁ D !«Lﬁﬂﬂﬂ“ﬂ?‘luﬂuﬁﬂ!\ﬂﬁﬂ (N5w) LTEU'U!.‘I"IEJ‘UﬂﬁLﬁﬁwﬂ‘uLLﬁQﬂL!ﬁQLLﬂ&LLﬁQﬂﬂJTJ‘UEN

4 a ' = &
a1U 3 Nostoc commune 1uﬂ1%u3ﬂﬁuiﬁﬂ ﬂumﬁ’umufjut‘fnma 6 HUALLUAT 1uﬂ1ﬁ1§ﬂ&

o = ' o ar
LYY YUAR N Wua 20

Treatments | WNA WN WNoA WNo RNA RN RNoA RNO
Dry Weight
(NF1) 0.025 | 0.037667 | 0.014333 | 0.013667 | 0.070333 0.0565 | 0.052333 | 0.036667
SD 0.0052915 | 0.020404 | 0.008622 | 0.006429 | 0.017474 | 0.034699 | 0.011504 | 0.011846
Average 0.022667+0.112 0.65395810.01 8 ]

W= 8nMeMs IRuaaav)

R =aA1ZMS IHUaaduag

NA= 133 1 Tas19u 1ag alginate

N=1a5u 1y Tasou

NoA =131 alginate

NO=T1%ims 1e3uluTnsou uaz alginate
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n%ay Nostoc commune Dry weight
0.1

0.08

:'iii'i'i

NAW NW AW  NOW NAR NR AR NOR

o

[ 3%

—

W(White Light) R(Red Light)

Average Dry Weight
0.08
0.06
0.04

0.02

W(White Light) R(Red Light)

i ' g a : al 4
M 12 nsmliamsaniminuiante (05u) Tugasemisae 9 (A)

' = Yo ow 3V ) =)
HAZAURAOU AU NUHIUDILAITU AL LAITIAY (B)

" g — LY " 4 "
wusnhmaominudwesmniwluanzumsduaaiimgeannluanzuesdun

saziimgagaluemisnasuluTasiou uag alginate



3. WaWANI¥IY

ﬂ’l'l’lﬁ 13 AT Nostoc commune LLﬁ'maxm

4. malulades@un312¥ (Chemical Technology)

DERIEITLY Phycocyanin (Phycocyanin extraction technologies)

M35199 6 153w Phycocyanin Tua w1 Nostoc commune

26

Nostoc commune 59U 3 qﬂé Aundesm fhma"uu?qné
Phycocyanin Crude (%) | Pure(%) | Crude(%)+SD | Pure(%)+SD
HaIEv1I W1 2515 1.168

w2 2.483 1.153

w3 2.525 1.173 2.508+0.02 1.165+0.01
HANANAY R 2.860 1328

R2 2.812 1.306

R3 2.790 1.296 2.821+0.03 1.310+0.01
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%

2.5
1.5
0.5 . l

Crude(%) Pure(%)

[ ]

[

=

¥ Average(W) [l Average(R)

M 14 namlhlSanm Phycocyanin lua11310 Nostoc commune

2)  WEwnalsau
[ ¥
3190 7 naasmsna TUsaulumnsouds nSeuisumaneslunesduastazuasdun

VYOIANMIW Nostoc commune THDIMITFHAAIY

Protein uaav HAIaNA
(mg/g.Dry weight) NC. W NC. R
1 40.17 41.00
2 38.59 40.00
3 25.01 27.00
4 8.80 10.00
5 34.59 36.00
Mean+SD 29.43+12.95 30.80+12.87
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mg/g.Dry weight
60
40
20
0
NC. W NC.R
T GARE) HaaaNAg

A 15 nsmuaasanSuia Tsau lunasduasasiaadu eI mIe Nostoc commune

wuaSnalsauluamioudsluanzuasduasmgeanh luanizuasdun

= a4 a
waziimgagaluemisnedu lulasiou
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o
3) mmatuieuvesgaunid
= o =y o ) @ |
mmmﬂzﬁmsﬂmﬁﬂuqauﬂ‘%u Total bacteria 118¢ Coliform bacteria 116706112

DIMISVINAINIY Nostoc commune

Taaneuuniio (Total Coliform)  Total fecal coliforms bacteria (E.coli)
V e = ; T & J

4 a ' - A del 0
Il'l“ﬁ 16 'P'I’JEIU'Ni}ﬁuﬂ‘iﬂﬂﬁ‘i%ﬂﬂﬂ'luﬁ'lﬁi'lﬂ Nostoc commune

= o't ' ' L)
Ysmnagaunidnasranuluamse Nostoc commune Tugilveans wudnneaunu
s =y - 4 o 1
INUABNAITTIUYAUNEIIUBIMIS YBINTUINIANEATNISUNNG  TAY Total bacteria A1

1.03 x10° Tunaa@vn naz 1.57x10° lunasduas @329 1nW Coli form bacterialla® E.coli
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Total Yeasts and Mold A nufuanasgnuanios Tae fian 2.18 x10° Tunaadu1d uag 1.88 x10°

= — 4 3’1 1 :% W &
Tunasduag (NN 16 LAY @]ﬁN'ﬁ 8) mﬁmi\ﬁmﬁﬂuu. DUIMNMVUADUNIATNUAILD VN

o g ' g " g«r o o - a o = a ¥ .5’ '
aw i Ivegluaniwhidasaie navuaoumsih hiviwdanus inmsvildlasayenounis

¥
i linvuaeuae i

i = o i
M990 8 ms1wamsmwiﬁmmgauﬂ?aﬂmﬁauiu @310 Nostoc commune 112

¥
MW TV ASUAITUAS

AN Total bacteria Coli form bacteria | Total Yeasts and Mold | E.coli
Nostoc commune
ANNIZUAITIN 1.03 x10° >1,100 2.18 x10° Tainy
ANIUTITUA 1.57x10* <3.0 1.88 x10’ Taiwu
ANNAsHMUA i <1x10° <100 <5001us1 <100
BT <1x10"udaa

¢ - a ¢ 2 ¢
***lﬂﬂ!mn’]ﬂiﬂ’]u’qﬂu?ﬁtﬂuﬂ”]ﬁWﬁ VYOINTUINYIFAITATNITUNNG

5. WA IAIIZIIND (Analytical Results)

' - " =y %‘ ar F -
1) 1N mﬂ‘% JUNTUANUUANA NN NADAVDIUTHUNLN AR Y

WU LEAILANAINTEAUANFDNU 95% 11 p<0.05

2) mmsniouiesuanuuanaaneanaved v a lsoiivimas wun luiinnu

UANAN WU TR NUIANAIINTLAUANFOUY 95% A1 p<0.05

¥ 1 - =] = 4 J 1
3) mmsufieuiouanuuanaraneadaves W Ia lentivuSgnsmae wuani

AMVUANANNTLAVA NI 99%3IA1 p<0.01

4) mmanfSoumsuanuuanaananaved 1lsaumas wun lulianuuanaia

@ A ﬂ.t i
FEAUAIINFDIU 95% WA p<0.05

= ') [} [l = ] s 1 J (] 1 o L] "
El~‘ll.LlJ‘IJEiqulﬁﬁ'Ju1Hiyi]$11ﬂ’l1mmﬂﬂ“ﬂu LLﬂ‘l‘l‘UﬂhﬂlﬂﬂﬂNﬂu‘i’lNﬁﬂﬂ MLWUQﬂﬂﬂ

[ . ¥y ¥ » ' . '
Tn laofiuisgnimasiuanaenu fationiisannanuduuasin ¥ lunasfuadinding

- El ' A Hg W a - - ) ° ' )
HEau1Iun luﬁ]\iﬂ'lﬂiu1514ﬂﬁu“11fﬂ1ﬂiﬂllﬁ\1ﬂuﬂq AR NUAVUUTIAT AR NUIVDLETI

a s =) o ar A’ a ar L ] =S 0
gadmiunasduag idedinalumanae deninduwazdsegluszniamsinuidoaely
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a
6. Jsumztass
A =3 QoK a = a » A e 5
WanN1INaanIMs@eunyuIa 1¥us Iiusinara vua 280 aas AaAuAI oLy
[} W = a o ¥ =) s
veaawna lagizuumamumsiveu laeen leauazms Iiuasduaninnasanu

= d a & = 4
HaI01NAY (Solar Cell) WgﬂuQﬂﬂﬁm IATITOINIGT pH ANUTY LHAZYUUIY  NMITINUING7I
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7. wamslsmuieluginaniuneims

4 [ - w o o =
MNN 18 1130 Nostoc commune UWDZHAANUTDINIIATIIY (Caviar)

W98 Nostoc commune
- o o ' - _—c
HOAAWUNINTINIY Nostoc commune gﬂmmmmﬁ Cavair A3 Spherification
Tavl¥asazatn Alginate 1ag CaCl, v 1ddo uazamnsovi l1$lumsus Tna Tavarouuy

' = | 'y ¥ -
U MU UVUBAIY 150 Topping YUY (ATWN 19)
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Abstract—Nostoc commune algae could be used for high value food. This algae is a
nitrogen fixing ,so it’s have high nutritional value, such as 20.84 gram / 100 g of protein,
0.43 grams of vitamin B 1, 1.54 grams of calcium, 0.37 iron, and 21.40 micrograms / 100g
of vitamin A. and 17 essential amino acids. This research aims to develop a technique for
Nostoc commune production under laboratory conditions. Media was using modified BG11
(BlueGreen Medium) Stanier (1971) and CO: was used to increase the source for
photosynthesis and pH sensor was to adjust pH of the optimum algae growth condition
under CO; adjustment. Alginate 0.25% was filled in media for increased Phycocycanin and
Phycoerythrin. Coincide with controlling the light source by use white light (6500 Lux)
and red light (840 Lux). Red light induced the higher concentration of protein. White light
act an increase the growth of algae. The resulted was shown low contamination of others
algae and protozoa from the effects of pH control. Dry weight of Nostoc commune under
red light condition have 140 pg/day/100 liter media and low bacteria contaminate. Which
could be confirm that it clean for making safety food production.

Keywords— Smart culture, Nostoc commune, closed system

L. INTRODUCTION

For last decade cyanobacteria have been receiving increasing interest due to their
potential to produce a diverse range of chemicals and biologically active compounds, such
as vitamins, carotenoid pigments, proteins, lipids and polysaccharides (Zhang et al., 1999).
For exploration of these potentials of cyanobacteria it should be cultivated in commercial
way. Globally researchers are trying to produce microalgae/cyanobacteria commercially
(Belay 1997; Ben-Amotz 2004). Yet very little or primary information is available on
detailed design criteria and inovation, location selection, scaling considerations, or
constrains innvolved in large scale cultivation. Nostoc commune is blue-algae which
human use for organic food source and contains high proteins with well-balanced amino
acids. It is also rich in carbohydrates, vitamins, minerals, phenolics, pigments
(chlorophyll, carotenoids and phycobilins) and poly-unsaturated fatty acids (Miranda et al.
1998; Anupama 2000). Nostoc commune algae could be used for high value food. This
algae is a nitrogen fixing ,so it’s have high nutritional value, such as 20.84 gram / 100 g of
protein, 0.43 grams of vitamin B 1, 1.54 grams of calcium, 0.37 iron, and 21.40
micrograms / 100g of vitamin A. and 17 essential amino acids. Nostoc is an edible blue
green algae used for health food and herbal medicine due to its nutritional values and
antioxidant properties (Yi and Zuiun. 2014). Nostoc has been used as a source of proteins,



vitamin and unsaturated fatty acids for human and animals (Gao. 1998). However, wild
type N. commune has been decreasing in quantity as a result of ever-growing market
demand and environmental pollution. Therefore, artificial culture of N. commune is
important as it can bring great social and economic benefits. (Yi Diao and Zujun
Yang.2014).

1I. MATERIAL AND METHODS

A. Technique purify Nostoc commune

The Nostoc commune stain was isolated from natural Mae Taeng clean and Shallow
River. Located in Chiang Mai province. The sample was carried out to Program in
Agricultural Interdisciplinary Lab, Maejo University. Pick cell technique sorting was used
to separate the single colony from the sample and identification with Desikachary,1959
Textbook and confirm species to Standard species from TISTR 8160 (Fig.1).
The colony was washed with distilled water and follow with Ethyl alcohol 10% Clorox 5%
and then washing with distilled water done in 3 times replicated. The pure colony was
transfer to culture in BG 11 modified, Slant agar media to growth under white light
condition as the stock.

Figure 1. The study site (A) and Nostoc commune algae from Mae Taeng River (B, C) and
Standard Nostoc commune species TISTR 8160(D)



B. Mass Culture Technique
1) Culture Media Media was using modified BG11 (BlueGreen Medium)

Stanier (1971) and sodium alginate 0.25% was filled in media for increased Phycocycanin
and Phycoerythrin. The media consisted of K;HPO4.3H2O components of 0.020 g., CaSO»
0.036 g / liter, citric acid 0.006 g / 1, ferrite ammonium citrate 0.006 g / 1, EDTA 0.001 g/
1, NaxCO3 0.020 NaCl 0.200 g / L, Urea 0.200 g / liter, and Trace metal mix AS. The
original formula adjusted pH value to 7.5 and light intensity was 20 microns / square
meter. /Second Encourage algae mushroom to grow well. The review of this media was
record of the biomass was increased by an average of 7.91 times after culturing for 20 days
(Jadesada Thipayasooksri et al. 2555). Alginate 0.25% was filled in media for increased
Phycocycanin and Phycoerythrin.

2) Culture condition CO> was used to increase the source for photosynthesis

and the source for mass production. (Manigandam.2014) and pH sensor was to adjust pH
of the optimum algae growth condition under CO; adjustment. Coincide with controlling
the light source by use white light (6500 Lux) and red light (840 Lux).White light and Red
light 12/12 Turn off switch was used to control the growth. Temperature 25 + 2 °C
(Manigandam.2014), (Fig.2).

3) Technique collecting and chemical analyses The sample was collect at 28

Day’s cultivar, total yield was filled through 47 mm.circle GF/C Whatman Grass
microfiber filter and the other was collect the mass by using 50 um sieve and dried at low
temperature (60°C) than mortar to power particle by hand grinder. Collect the Nostoc
commune for measure the biomass and some chemical content. The chemical was
determination phycocyanin and protein content. Protein Estimation by Lowry’s Method
(Lowry et al., 1951). To validate Phycocyanin was extracted from the dry biomass of algae
by using Low temperature method, this is a spectrophotometry method adapted to extract
and quantify a relatively pure c-phycocyanin fraction (Boussiba and Richmond. 1979).
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Figure 2. Aquaculture equipment for Nostoc commune A, 50 um sieve B, Culture tank

C, White light condition D, Red light condition

C. Result and Discussion

1) Biomass Production The high biomass of Nostoc commune have shown at
Red light condition with the value of 140 pg/day/100 liter Dry weight.

2) Chemical content Phycocyanin under red light condition have the higher
phycocyanin content than white light condition with the value of 1.923% and 1.624%
respectively. Protein content have shown the high value in Red light condition with the
value of 75.56+3,3 mg/g Dry weight

3) Food safety. In white light condition, green algae could be survive, cause
of the ability to absorb the wave length of chlorophyll a in their cells In these condition not
only the green algae contaminated but also some protozoa could be miss in these condition
The resulted have shown the low contamination of bacteria in Closed system cultivation
and have the lower in Red light condition. Which could be confirm that it clean for making
safety powder and food production (Fig.3).



Figure 3. The result of cultivar Nostoc commune A, Green algae contaminate B, Protozoa
contaminate C, Safety food production (Spheroid- jelly food or algae Caviar)

D. Conclusion. The Smart culture for Nostoc commune in closed system, under
controlling the factors of cultivation by this research have shown the results of the idea

to plant factory or make a large scale of Nostoc commune production.
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