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Time Culture Dry Protein(g 1)
(days) medium weight(g I
Light flux (Ltmol

photon m?s™)

66 144 66 144
6 Zarrouk 0.35(+0.029) 0.42(+0.019) 0.19(+0.001) 0.25(+0.011)
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11 : Olguin E.J et al (2001)
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o , . . .
A1F19N 2 LAAIBIALTZNALNINLANTEY Ami-Ami L LA new Ami-Ami G

dutlsznay Ami-Ami L 818-278 uaa  New Ami-Ami G Hae18-813
(% nFufaAnsT) 2 (% nfureAms)

Funaululnsau(total N) 4.68 6.03
TwunaiFay (K,0) 0.27 1.24
LAaLTes (Ca™) 0.28 7.87
Taimes (Na*) 0.42 1.28
ARETY (CI) 8.45 1.62
2RI (solid) 27.80 69.84
pH 5.5 6.7

¥ (H20) 72.2 30.2

N anysod uazAm (2543)
wagns TeAsudlispemsudneggedu lulnsiau Weanaia Inmaden uasd
S1MAMNITRIAD WAMEFLN UNNTUTEN N1HZTW UAZEIABNMITASH 11 AN LeN1Ta
&R e Tuseu WALATN uazAseTw wenuileaniudsliaesluuwazaisrouny
G = a ' d‘ ° [:4 o & a Y o d‘ :
nswseyAule 4las1e Adndudwmiuiguanunadinsas A9 3

o :
A19199 3 uamedALlsznaumiuAl yagns

doutlsznavaasyagns B (%)

Tulngiau 1.95
Naanesa 1.76
unaden 0.43
LARLTEN 1.817
waniiden 0.556
Az . ' 0.07
Wan 4,630
unannilg 670
&ans@ 190
NAIUAY 32
Tusau 54
ARBTY . 9.740

An www?2.doae.go.th//www/work/web/kannika/pate1.htmi



ainsaluazigms y
mawwnziRedmsniai lifeseilsunuasainse
n. JanuaziEnIg
1. U3 Spiruling ANKBANTARENUNAIAREY NMATTANENANART NI
2. qFIAIMNS Zarrouk pvnsR AU REa e
3. isaelafildlunsin
3.1 Lﬂ?iﬂﬂ Spectrophotometer
3.2 wisnsfaziBanATon 4 Aums
4.q1ns0]
4.1 mptunae
4.2 AN
4.3 uviauin
4.4 NITURNANTUIAGN 7]
4.5 tuln
4.6 TureTanNAGes
4.7 Tninefanase
4.8 thnsaslusau
4.9 Wnse
4.10 130kt nnanauIn 10 Ams
4.11 DnDzgHiieN
132 nsiaeeaming
1. mainsavieieduamsenadu
£ 3@ Spirulina AN IR NAIARDUANEN MR ANEN ANRSNAS
szas mv‘i'\muw'\mémluzgmmm‘a‘ Zarrouk fhaaan 1 dand e difluanmsnesad
Tnevihamsrefiufounidaslumninindetuna 1 ans filawnsges Zarouk pansidadu
100% TatBsnnuanmsedasi 10% ﬁmga@ﬂn?m"lﬁmmmammm WalsiAsanas
myuFoureniuaiiasiuliliemiennazneu fniswmnnanamite Seilgomni
.’ ¥
dszanns 25 asaaadea Tnaiinnslfiuasnanans ndsaniuiumizisesluenms
FiN4°] ‘Emamﬁmﬂafa‘iiﬂaﬁu@:f‘fmﬁmﬁ’ﬂLLﬁannq 25U
3 m‘%"ﬂummsﬁl%mqmémmuéw Spirulina Twawisgas 1e, dunanandl uazijanan

. v ¥ . o ac o
yagns inmenesiudulnsiaaauie Spiriina Wanmirgrsijuaanenilne Ay



Windureeandl 0.188A8RIABARNS, 0.3 NadAnsseARs, 0.58aAaRsHDARS, 0.7HARARIGD
a a aa " A g 98 ' a a P v v )
ans uay 1dadaRIseART nanliRas i NsnsiuiRlARynAmdndu dauly
amsgastjananysgnainnmesasaendusuiaudnduresyagng 0.5 nfusiedns, 1
o [ o 1 a |- LI [ t_a dl b4 !
nfusiedns, 2 nfuseAns, 5 nFNABRRT uaz 7.5 NFuARRRT NAT HAIMIEAINATD
a  a yet Y v & A X . L 4 o
Wil lARlunnamudiudy askenidesauing Spirulina luamsia 2 grsfiaana
i 3 svdv wasldadlufamcunu ha
L4 1
amstle IaeiansmnziaaslulvaufafiBuins 10 aasluanaziandenyng
24 1
arste+anfidndu 0.1 Isdanssadns Inainmamzidslulvawionilsunms 10 ans

luaniazuandanung

qnsilereniidudu 0.5 fadansiedns Tauvansimsdeslulneutafifianms 10 Ans
luaniazuandaniins

arsflu+anilidndu 1.0 Hsdanssedns TneinsmnziesuivaufofiflBunns 10 Ans
luanmazuadanng

grstle+yaanaidudu 0.5 nfusiedns TheinmsmzdssiulnaufafiiSunns 10 Aaslu
ANNIZUINRDNLUNF

amsile+yaansidndu 2.0 nfusiaans TnesmswnziaesluinaufofifiBunns 10 aaslu
an1zwandeNtng

ansile+yagnadudu 7.5 nfusedns TnenmsmnzaadluvaufioniiBums 10 Anslu
an1azkIndaNLUnF
3. mafuifeauasnisiouds

1
= o

nafuifienaawing Spirulina IgRan1enses Wramse lauudangngil 60
BNATALTA mm‘mﬁuﬁ’qLLé"J%ﬁﬁnﬁm:LﬂuLLcjuLﬁn i hualfidunaiulily
QINANARAN ieTieeziun s lasTy Arstulansn Ao i whades eaveda
nsTtATeRAMAIITATUINITIRsE s
1. Arnain TAERaNNTaLILT (Drying Methods)

1.1 9unsnd

1.1.1 é’@ml.ﬁd (Drying Oven)

1.1.2 (huAFTUA '

1.1.3 Inqmmm?%u

1.1.4 witasieaziBuanation 4 fumie

1.1.5 AN (Tong)



1.2 33n13VAaad

=

1.2.1 wispnieAgRwandazaiauiotimaulumenfignugi 100

kY

1 9
= a

asadeauiu 2 42l deenanimeudnlalulngaacum Al
17 o o.' )7 g ar n} 1
DRI AL ORI X INII)
1.2.2 Feshatnalilsimindezanns 2 nfu 1ddengdiuaingiuiivn
LUUBULAD
o n; = =) ol/
1.2.3 thldaumenmgil 105 esaizaides wiu 2 Falus
o o/ [ 73 & g v o< ‘;I lﬂ' [~3 )7
1.2.4 ssatwasnansavudaieiiiifululoanmiiudu eduuda
] 174
LINTIUIUN
1.2.5 irldAauanumilefidusaoanau
1.3 N1TANUI UL IR T
AL (%) = (A-B) X 100
W
| L %4
e A= nsdndnengTiug + foatineneuey
B= tawmiintosAsiua + Foatsnasay
%’ ar as 1 n‘ = e -
w=nutinsiaasinen g lunisaasne
a & ¥ :’1
2. NSATILELAININUR
2.1 gunsad
2.1.1 daansziiias (Crusible)
2.1.2 Hot plate
2.1.3 AU (Fume cupboard)
2.1.4 w0 (Muffle furnace)
2.1.5 ANAL (Tong)
2.1.6 gailafupnuieu
2.1.7 lngaraHaY (Desicator)
2.1.8 1AsastanAditn 4 ANUUUS
2.23801%
L J -
2.2.1 W1 Crusible Nazanauazuialuimiunfigoumg 450-600 a9
S . . X o
waEea wiu 1-2 $alas Udealfidululngaaoiadu udedaield
’0’ (%4 A 1
NPUUINBNNNULUDY

2.2.2 Wdathandasnisiiassianuautlszann 2-3 nin 1daslu Crusible



2.2.3 Wlawnanludgnaduudairdaetneermstu Crusible Wnlllugan
Aaduleeld Hot plate
2.2.4 1 Crusible Wiewgetnaiivsiudadnlmse lumnfignimgd
450-600 aeANIalTag tnaudiiudeavidadinngau Unk e 1
dnluarng - 2 Fala A hidludenn Waaauwanlufouan fueiun
2-3 MEIA
asuuin szmaliududanselumienaulfidnaan
2.2.5 WeduAu Crusible ialidululngaannaduugaiilidedomin
BEN9ATIRYA
2.3 A
% Eiavaalusetinauds = (A-8) X 100
W
e A = 1uiin Crusible M + tnwiinid A AwasannnI2Len
B= ﬁﬁiﬂﬁﬂ Crusible
W :ﬁwﬁnﬁfmmeﬁlﬁ LASIET
(°A:'§~uui1’~1 (Dry matter) = 100 - % mm%u)
3. minneivaaviesaluamslneds Spectrophotometry
3.1 ginsnd
. 3:1.1 Volumetric flask 211418 1 8#F uaz 100 NaAAAS
3.1.2 Volumetric pipet 1118 25 NafaRS
3.1.3 dninafauim 250 Tndams
3.1.4 Graduated pipet 11 10 aARAS
3.1.5 Graduated test 1um 10 5ia83As nEourTla Gvaon
3.1.6 Spectrophotometer, cuvet
32awmal
3.2.1 Molybdovanadate reagent
3.2.1.1 azan 20 n$y uenluilenTuduem lutiangy 200
Nafans (solution A)
3.2.1.2 aane 1 nFu wealuilonwamdaenluinndutent 25
fndans faneli Sy wdaiiy 225 TaRaRs 70%

nsalasaaasn (solution B)



3.2.1.3 Aetl 7 Tu solution A alu solution B 41 4 aulidnAudliy
Wi sunms 1 ams Faevinnay

3.2.2 Phosphorous standard stock solution
azaneltunadenlnlalnsaunoama (KH,PO, ) Rusansuasusfamin
0.4394 N3y Wrnnduudn ¥ E B ms 1 ans

3.2.3 HCL 50% (v/v)

3.3 ENNINARDY
NSSITENANTRTATENIATIY

3.3.1 axasllunaidonlalalnsiaunagiin (KH,PO, TS aniuazutonin
0.4394 n¥u Tutnauudavinly Ifsnms 1 a0 (1 AaARAT 189
asazaeivnlfideanaudaiiarieududuanmeanada 0.10
TaBN5U)

3.3.2 winnansazaenmsguresilunaideslalainsauraaia 190
pdNduR 0,1, 2,3, 4, 5, 6 AMAN AU iU udafa
molybdovanadate reagent 10 NaRAM3 FusnnauliT Buans 50
R ﬁﬁmmzmﬂﬁiﬁlﬂ’fmmmigﬂnﬁum (% absorance)
é”mLﬂ‘émSpectrophotometer ﬁm’mm'm’fi;u 400 uﬂummﬁﬁﬂu
neNmegu e liansdnduresarsazaisunnsgiuetuuunu X
WAZAINITAANRULAY (absorbance) BELWUNY Y W1LRuNUIBS
Waawefaluasazansatlilagnisgrudsanidunsvansgiu

3.4 aranafetnaufiediamet

3.4.1 dhadrildaannnsinadluiinnefaunn 250 fiadans taeldnsaide
474 (HCL 50%) Lmzﬁqnzﬁ"u%‘@uﬁqm’mLﬁ'\’tuﬂg?}nﬁa Favianduni
PsamsIils 75 Hadans

3.4.2 s l%imesd 9 uw hot plate semethwdeuszanns 50 fndans
ez dnantlsvanns 45 wi - 1 falu

3.4.3 nrasansazannld Erenmeyer flask 250 Aadans tne lfnseanmnsas
FaiTE M  nd e enENaUAILIUNTEATHNAS

3.4.4 felfifundamurinnduasly Erlenmeyer flask filansazanednas

UsuiBumslild 250 Radans

14



3.4.5 Mtlulnassnsazanadnasiuun 2 Ha8ans aglu Erlenmeyer flask
IUA 50 NABART UWALLHN Molybdovanadate reagent 10 HaRARNS
3.4.6 e g fu Keial 10 i e R adimdesudarinlulSadn
%absorbance a4 iAdaq spectrophotometer 7 400 unTuiams.
3.4.7 aruAasnaialufaateaimisainnsinnnsgu
3.5 NMIAUIN

% Phosphorous Wa1s = avsdndursussanaIulfaInns1mx25x250x100

1000 x Hwiinems Fiadniu)
4. MTIAPZLARIT N
4.1 alnsnd
4.1.1 freAgdida (Porcelain evaporating dish %7 crucible)
4.1.2 Hot plate
4.1.3 Muffle furmance
4.1.4 Burette
415 uiaifaauans
4.1.6 Volumetric flask 31UA 250 NAARAT
41.7 sndu
2.1.8 Tl 11n 50 H0RART wATTWIREY T
4.1.9 dninafuuns 250 Sadans wasdninesdmiunses
4.1.10 nszanuIAnn
4.1.11 NFLAENIBAULAT 40
4.2 @n3LAN
4.2.1 NO,conc
4.2.2 6 NHCI
4.2.3 HCI50 %
4.2.4 H,S0, conc
4.2.5 f19aca18 NH,OH conc
4.2.6 Ammonium oxalate 4%
4.2.7 Potassium permanganate 0.05 N
4.2.8 Ammonium hydroxide 139914

4.2.9 Methyl red



4.2.10 gigal
4.2.11 Calcium chloride
4.3 350K
4.3.1 deetnsemslanliluaadenluawsagatien 5 finAnsy
(Uszanny 0.3 nfureeeinng) adlu crucible W ldwnuu hot plate
AU
4.3.2 dlensialumn Tnadesisaguugiali 550 asraaidus vin
nsiniflusrazioan 3-4 Falug
4.3.3 theananimien aeliliduuasin i udaansalusin Tnalduvs
uwiariae MeIANETY AL hot plate auliKs
4.3.4 udulwniguugd 550 espngaidug andlungnssedalu 1
v RLES s e [ FAnneslusinan Heldlifudaindnanaia
aunszialgidnaans
435 ﬁ’uﬁﬁﬁiﬁmnmummlﬁ HCI 50% a2 10 NafaR3
4.3.6 s ludsuu hot olate Fuielndazans fvuun Wuvisuionu (Aos
\UnlWeeu  aumwas 1-1.5)
4.3.7 fnaa7azataadlu volumetric flask 140 250 Hadans UsulFunmg
Foenminnd
4.3.8 thlmansazanann 50 Hadans asludininasauin 50 Aadans nen
methyl red 1-2 vein (Hunse Ha&uum) M ldidunassian NH,OH
conc. AuAIAZABNAMABIEaN 7 199 methyl red
4.3.9 (Biu 6 N HC $1uau 1.5 Radans g(3e 5 NFN UaT ammonium oxalate
4% [7u9% 5 NaRans aeldiinnes
4.3.10 Tadinnesfranszanunfing dlilfuaussazatodouduidy
visea eIy nseesansza N IS 40 §renznaufas
wanTiiteniRaansaunnn oxalate ( aseulaeven Cacl, lun
Aafdaufinnenauuansdn oxalate felium) -
4.3.11 wriinnefluidnddanazney sacldnszanenses lwIznszan
nrasWidugdnedantinnduaumuanznauudaiiiu H,S0, conc,
AU 2.5 Aadans WiluguluHot plate 7 85 aeATAITEE

4.3.12 W lamsaiiy potassium permanganate 005 N auléansazans

16



Aasiyyane Usngagunulsiannda 30 3uni uaaedntieqm end point
4.4 AMUIUNN %Ca

0.01 nfurRLARLTL

]

1 ml. 984 0.05 KMnO,

% Ca = ml. X 0.01 X100 X 5
| W
ml = [7U9UIBI KMnO,
W = duauiwidnaesemsiaiassy

5. N93LATIER LTy
5.1 aunsod
5.1.1 iPaassrlaTuuLy Soxlet (Soxlet apparatus)
5.1.2 Flask fiunas Extraction thimble |
5.1.3 413 , NIYANENIAY
5.1.4 IngaAnuTuLazgay
5.1.4 nsanwnsas s
5.2 aN3LAH
5.2.1 Petroleum ether
5.3 FEN1IVARDY
5.3.1 111 flask Aunanfiazenalileylugfigomaf 105 asrnsadas Held
dhaduasn 3 faluslulonnrasduudauenandsliladhmineed
5.3.2 famnssaetneliihinmin 1.5 nin viedannszanmnsas udaldadiu
Extraction thimble (§iaatingiiaz Extraction thimble #ldpastiunis
aulamnauaen) gadaadanitsaanniaiy anduildaiuge
Soxlet
5.3.3 \Rx Petroleum ether a3y flask fiunau 150 §adams Ta Condenser.
Foaf1AuATNARtNTTAENTRLS
5.3.4 (s Cooling bath Tmﬂﬁ%\aqmmﬁﬁ 5-10 2R IALTEE
5.3.5 Wasasiieliainiou Tnaduusntivulnlffumisidasa
Fau 3 ( nsfusumirssuTaspauieuild Widunmannns
\Pontasansazant InaansazaspandeniussAuiianaatunisndy

paaadle )
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5.3.6 nsaialdnassunn 46 falne  Aswsoaialaduannseting
avslduspannifiain thimble 8BNAINTYA soxlet |

5.3.7 ndwifu solvent sie AUNITI petroleum ether 14 flask Aunasiay
A .

5.3.8 1 flask Aunaufitlefuenlugfiguuni 105 asrngaiFan uag)
30 wnit Helifutulngmpansduudadanmin

5.4 MaAuanFunndlaiu
% Ether extract 989481419 = (b-a) x100
w
a = Hwinaesan ALty
b = TweinassaauftAULULLAY ether extract MRDY

WIMINAAFIaEN98NT

I

\
6. nsamziASiulainsm
6.1 ginsnd

6.1.1 MABANAADITUIA 20 NARRS

6.1.2 Vortex

6.1.3 LA3padn spectrophotometer
6.2 A19LA%

6.2.1 Phenol 5 %

6.2.2 H,S0, conc

6.2.3 glucose standard
6.3 3ENINARDY
MAFTENANTASAUNIATIIY

wsuuasazaranglaaiacsdudu 200 lulasnins 100 Raddns

wisanansarartNinsgunglaaliiiannsidudu 0,10,20,40,60,80,100 lulasnia/
HARARS AINATGU RN phenol 5% 1 ml Wgiin H,SO, conc 10 NaA&ERS Lt

L d 1 [}
whotislingnuuniives iwean 30 wihansazarenlallinAinisaanauuas

(%absorbance) #atLATaY Spectrophotometer ARYINBNIARY 485 W1 TWINAS
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NIAATIZUBIDENY
Fagaatine Usznnns 0.0001-0.0009 N sl phenol 5% 1 RARARS 1t (i H,SO,
conc 10 Siadans Aeialifigaumgives 30 wil anduinludarmseanduuas (%
absorbance) Botieias Spectrophotometer fANEIARL 485
U Uumg
6.4 3FNTAUIN

% Carbohydrate = slope x total volumn x OD,,, x100

Wntinuex1x1000
7. Mewiunulsiugagds Lowry's method
7.1 qunsol

s an

7.1.1 Va9ANARENIUIA 10 NARARS

7.1.2 tlpaus 1 adams

7.1.3 Tilmaunm 5 Aaaans

7.1.4 Vortex

7.1.5 Lﬂ'?;m Spectrophotometer
7.2 aAvqiall

7.2.1 1 N NaOH

7.2.2 reagent A (5% Na,CO,)

7.2.3 reagent B (1% CuS0O,.5H,0)

7.2.4 reagent C (2% NaKC,H,0.4H,0)

7.25reagent D (AN ASO M. +B1ml. +C1ml)

' 7.2.6 Folin-Ciocalteau reagent (1\a8]79 1:1)

7.373%M3

7.3.1 ldsia@ei19 0.0010 NN asluvaapnaaes Hn 1 N NaOH a1u91 0.5 NaRanTas
Tushetne waniluduiunan 20 ud

7.3.2 (R reagent D 414 2.5 Tadans 1t &t vortex Hield 10 wnd

7.3.3 sl Folin-Ciocaleau 0.5 fi6aaas 1eidae vortex 1l 30 uaf

7.3.4 Samsganauussd 750 witumas
7.4 (5781 standard curve 41N bovine serum albumin (BSA) Lﬂ?‘ﬂumm:memﬁmgﬂuﬁ
Aanadiading 0, 10, 20, 40, 60, 80, 100, 150, 200, 300 lailasnFu/Radans udaifis 1 N

NaOH 0.5 Daaans iin reagent D a1u9% 2.5 Aadans fiald 10 wnfl udaifiu
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Folin-Ciocaleau 0.5 NaARs weinAly 30 wi#t ihansazaneflaluianisganauuas
(%absorbance) é’qﬂLﬂ'?;mSpectrophotometer *ﬁmmmqﬂ‘éu 750 W luwms @eunsaw
1ms§u Toa AN duueT9a19arANENIATTINBLLLLNU X UAZAINITHANRULAS
(absorbance) agjuuunu Y wilfunngediisiiuansararasaetngdsinunisgiuAiann
Wunauimegu
7.5 NMIANUIY

% Protein = slope X OD X Fiqggi1e X 100

dry weight X 1000
nsAszideys .
WisLRLUNANIATRALAE one — ways anova lagTilsunsu SPSS
ADNURRNNNIN AR

nATaNeIAIARsNITssas annumalulainszaanindndinnmunsatansyia
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HANISNARDS
amie Spirulina MaesluesgRstlonanendl Naanudnd 0.1
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LY o o 1 ) e -'—‘-!r ut; as B [ 2 GII 2 W L
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LifiauuanawetnelisdAyuaviiliunnsnnngaludui 12 fanmi 3
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250.00
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€ 10000 2 LY " ¢ -
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A tnTUIN9IR98 MINe Spirulina
ad n=ll o @& W %’ s %4 A
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Lipid 0.87+0.17° 0.77+0.06" 0.73+0.07° 0.65+0.01°
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Protein 61-71 % 55-65 % 69.73 % 49.65
Lipid 8.0 % 2-6 % 1.86 % 0.65
Carbohydrate - 10-15 % 22.33 % 11.04
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d‘d ] a a o o rd‘ Y . .
nanasiantsEulnLaznsfiadresunnssnINug it (Coturnix coturnix
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4neew1? Zarrouk MisiseNialTea sy Spirulina

1. TnResluan fusuums (NaHCO,)

2. e lwmsa (NaNoO,)

3. loalusadanlalnsaueasisnoamniK,HPO,)

4. upadasdais (K,S0,)

5. unnTifaudaa (MgSo,.7H,0)

6. INRBLNY (NaCl)

7. wnsideupanlsd 2- lawmse (CaCl,)

8. wafadawn 7- lawnsn (FeSO,.7H.0)

9. InhenaRTie 2- lawmTn (NaEDTA.2H,0)
ANTAZAUA 5
RVITATANEB 6

aTaTANtA 5 Usznausa

1. ngAUBAN (H,BO,)

2. unsnliaraalss 4- lewsm (MnCl.7H,0)

3. JeAdamie 7- lawase (ZnSO,. 7H.0)

4. patlasiamn 5 laws (CuSO, 5H.0)

5. luaumineanlas (MoO,)

6. tindy

ARaXANYB 6 Usenaudon

1. wan s uan (NH VO3)

2. Wumaidanlalastindamn 24- Lo
(K.Cr.(SO,).H,0)

3. Gaiadan 7- lawsm (NiSO,.7H,0)

4. Tmpouvisann 2- lawmss (Nawo,.2H.0)

5. Tauaayilumss 6- lamse (Co(NO,)..6H,0)

6. WINAU

16.80 nFu/AMT 700 UN/1000 Niu
2.50 nfu/ams 800 UIM/1000 N3
0.50 nfW/@me 770 un/1000Nn5FN
1.00 nfu/ams 560 U1/1000n5y
0.20 NF/@MT 630 UIV/1000NFH
1.00 nfu/ams 160 UIM/1000nTu
0.04 NFN/ART 630 LY/1000nTH
0.01 NFu/ARg 550 UM/1000n53
0.08 NFW/@RT 1200 LN/500n5u
1 UaRR9./ART

aa

1 NARART./ART

2.86 NSN/ART 560 LIN/1000n5
1.80 NFW/ARS 690 L1%/1000n5F
0.22 nfN/aAs 1230 UM/ 1000n5w
0.08 n§N/@A? 630 UIM/1000nFN
0.01 nfW/aRs 2570 yn/100n5u

1000 ua.

22.9 n5u/aRs 380 U1v/1000N5TH

96.0 NFN/ART

47.8 nFU/ARs 770 UW250n5H
17.9 nfN/ARs 2490 UN/500nFu
4.4 nFN/ARs 1790 UN/250n5u

1000 ua.
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14 0.1 NA./ART

1 2 3

214 0.5 NB./a6%

1 2 3

A1 1 NR/ART

1 2 3

UAqn? 0.5 NFN/anT

1 2 3

1agns 2 nSN/ams

1 2 3

UAqNT 7.5n5N/ams

1 2 3

0.094 0.141 0.124
0.161 0.223 0.181
0.255 0.291 0.214
0.352 0.342 0.352
0.336 0.396 0.312
0.560 0.542 0.522
0.466 0.428 0.576
0.598 0.414 0.518
0.606 0.508 0.582
0.578 0.740 0.730

0.124 0.122 0.101
0.158 0.137 0.153
0.227 0.228 0.216
0.352 0.352 0.307
0.356 0.356 0.330
0.482 0.484 0.450
0.526 0.566 0.510
0.470 0.542 0.518
0.470 0.432 0.412
0.394 0.508 0.476

0.137 0.140 0.187
0.158 0.179 0.222
0.181 0.182 0.184
0.263 0.283 0.248
0.327 0.272 0.359
0.378 0.312 0.472
0.306 0.354 0.620
0.512 0.340 0.530
0.414 0.398 0.422
0.216 0.296 0.588

0.167 0.115 0.131
0.214 0.212 0.187
0.418 0.398 0.323
0.606 0.568 0.587
0.670 0.604 0.596
0.880 0.752 0.722
1.050 1.040 0.998
0.950 0.995 0.964
1.040 1.100 1.061
1.350 1.100 1.200

0.128 0.129 0.154
0.182 0.190 0.256
0.358 0.369 0.308
0.450 0.522 0.465
0.880 0.510 0.596
0.671 0.710 0.215
0.820 0.950 0.802
0.752 0.788 0.721
0.768 0.940 0.990
0.915 1.055 0.987

0.139 0.139 0.135
0.201 0.204 0.214
0.250 0.216 0.309
0.414 0.367 0.423
0.460 0.384 0.500
0.622 0.480 0.574
0.728 0.604 0.699

0.528 0.522 0.566

0.752 0.572 0.496
0.600 1.110 0.780
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814 0.1 HA./ART

1 2 3

813 0.5 Na./ART

1 2 3

2N 1 NR/ART

i 2 3

18qn3 0.5 niN/ans

j 2 3

UA4NT 2 NFN/ART

1 2 3

YAQNT 7.5n5W/ans

1 2 3

® o A N O

12
14
16
18

0.0111 0.0103 0.0104

1 0.0216 0.0110 0.0101

0.0190 0.0254 0.0077
0.0135 0.0131 0.0092
0.0220 0.0154 0.0135
0.0136 0.0090 0.0127
0.0261 0.0179 0.0247
0.0115 0.0143 0.0207
0.0119 0.0199 0.0118
0.0176 0.0148 0.0146

0.0115 0.0047 0.0058
0.0089 0.0073 0.0131
0.0086 0.0113 0.0149
0.0085 0.0086 0.0068
0.0109 0.0114 0.0197
0.0101 0.0119 0.0093
0.0197 0.0257 0.0163
0.0131 0.0123 0.0128
0.0139 0.0144 0.0179
0.0167 0.0160 0.0142

0.0046 0.0080 0.0090
0.0207 0.0169 0.0101
0.0131 0.0091 0.0109
0.0061 0.0075 0.0083
0.0153 0.0113 0.0098
0.0105 0.0163 0.0115
0.0152 0.0193 0.0162
0.0084 0.0073 0.0189
0.0154 0.0107 0.0262
0.0208 0.0090 0.0212

10.0073 0.0018 0.0046

0.0152 0.0082 0.0062
0.0138 0.0155 0.0177
0.0076 0.0078 0.0167
0.0215 0.0249 0.0231
0.0151 0.0229 0.0203
0.0187 0.0253 0.0230
0.0191 0.0193 0.0187
0.0202 0.0229 0.0223
0.0163 0.0172 0.0151

0.0059 0.0128 0.0096
0.0101 0.0260 0.0062
0.0051 0.0109 0.0202
0.0116 0.0132 0.0224
0.0181 0.0146 0.0173
0.0201 0.0189 0.0195
0.0184 0.0153 0.0201
0.0214 0.0186 0.0185
0.0146 0.0179 0.0123
0.0155 0.0192 0.0155

0.0123 0.0182 0.0117
0.0062 0.0211 0.0066
0.0088 0.0033 0.0248
0.0134 0.0118 0.0271
0.0163 0.0155 0.0174
0.0114 0.0106 0.0264
0.0325 0.0130 0.0164
0.0178 0.0065 0.0097
0.0139 0.0136 0.0114
0.0270 0.0235 0.0209




34

ANFINUINT 3 UansAmMNanANsesyRulRIB1a e Spirulina Tuanuisgastjauay

a7 T uR 18 299N TINITIRL

A Rd vt Analsfas

(HARRATFADANT) (nfuseans) (luimsnsusadme)
0.1 0.78-+0.05" 216.00+16.63"
0.5 0.7840.04° 145.26+10.74"

1 0.85+0.20° 155.96+35.75"

o

ATIRIUINT 4 wansAsananasiasaiuinvesatuse Spiruina luamisgnsdanay

1Y

yagns Wiuh 18 28sn1nWIzIAn

q

AL Vi AanlsWlas

(Hiadfnsredng) (nFusiodng) (lulmsnFusiadng)
05 0.81+0.03" 385.83+22.14°

2.0 0.84+0.06" 311.72+12.78™

75 1.19+0.09° 262.48+47 23"




MMARUINT 1.ANHUSITaRIRIa MY Spiruling

) www.naturalway.com/spirul1.htm
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