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The enhancing colour in goldfish of a green alga Chiorococcum sp.
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Chlorococcum sp. 0,10 uae 20 (Uafidud Amandindmfesuusism (b*) Heimnuduees
Awdeslinniign A 24,39+1.30 TauilAquAnanaiuetreiiitinAnmeadl (P<0.05) sewing
YngAnImARe  AenNEdnesdtRoniIRe. (1Y) wudiifmanadtsesddenfigafe
43.9240.60 IneTimnausnsngiugtingthindAuneatin (P<0.08) sswinaqanimmmanefiaix
Faeandmglua i Chiorococeum sp. 0, 10 Wy 20 wlafifus ﬁﬁuxﬁmmmﬂmnﬁnq
s e Chiorococcum sp. # 40 wlafidus dwaviﬂmmvﬁuaLtmnmﬂmwmiﬁﬁﬁqn wht
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ualsfiusedAnulunusradilie Chiorococcum sp.

uelriuond Ao Awdswezunsiidlaguinlufts uasdafifluansfifilassakrumand
Adnaruualsfivu (carotene) qnﬁuwun%mmﬁﬂ A.A.1831 s nRumstniaunsen(Carrot) Tail
uﬂ?ﬁuuﬂuﬂf‘i (http:/thaianimal.tripod.com/fish/fishpage/fishcolor.html)

1. slieuaslasanirorasunlsfiuvens ualsfivendannsowiesndy 2 ngude
walsuuazuauiniiad ‘-fnﬁ'inem?'nﬁupmﬁmwn‘lafn'uﬂﬂaT 8 Tuanssndensiafuiuag
wfssmiieiinswasuusalnnasluifiuuslsin (carotene) uazusuinfad (xanthophyl)

1.1 unlsiufulnaneees acyclic CgH, carotene datlrzneudneacmenses
arfuaudensetufiuasanofeeiuszdnaduiuiusze wazilanedneladraniiaiens
sslapasiarReuTssmfIauNAEBEa T e T EendY ionone ring i twdn-unlsfiu
(nlgqal uazALz | 2547)

1.2 usulnilad (Tulusefifssanmafnsenfaudhulungareunlsiu oia
Fnunszanndayiussamadinnigaléur | giiulutein) | Futufiutzeaxanthin)  F3luu
(echinenone) WwANNTWIUTU(canthaxanthin) LasUBEARILWIURL (astaxanthin) wlusiu (mwﬁ 2)

2. dauilsenauresvaunlsiuenn

Wawie - Chiorococcum: sp. Wnanagasantuslsiusadine 1finalln  HPLC
(High-performance liquid chromatography) Famuauduuveares Ketocarotenoid kAzSanudn
i astaxanthin (free WRY ester), adonixanthin (free WAL ester), cantaxanthin,ﬁ—carotene, lutein
WA cis-isomers U9F89 Ketocarotenoid lupsdilssnevey (@il 1) eadaesavim
Chlorococcum sp. gauarnaiwegmusufiulfvliautulugsdavie. Haematococcuss
pluvialis Teiluesmunduitsaeiaduniuueiuepddn  weaniumdinenassdunmad
1#a1n P-carotene tnunts. cantaxanthin uazadonixanthin Fufimannnis antioxidation i
{ULN (Jian-Ping Yaun et al. ,2002)

anmenudanuinluamie  Chiorococcum  sp. Husssmusuniulugl  free
astaxanthin Wa< astaxanthin esters éqmmm free astaxanthin ﬂ:ﬁm'mﬁﬂﬁmmnnd'] uaY
fanudnais hydrogen peroxide NHARBNITAFN free trans-astaxanthin

(Raymond and Chen, 2001)



3. #niRrauAlsAiuans

walruesdifiuanlsanmlalasamfusuiaasnsoasaelulvduuasdovinasans
lodu(lipid  solvent) 1w az3lmu  (acetone) waaNazed(alcohol) laedatined
(diethylether)iflugu uanantigefiganlunsduanoiuss  Tanflufataeluntsdranes
wianfaaludeelied Dumsazaeldlufiacenfifussdundd azaneldaly
Handuntmed dovusulniadazanléalusmiesdnduiesar 90 usuiniadarararuey
Tuamues dounnlriuazdmeguliasdontinef alsusnddaamzmiinludaulngidu
wikr-uelsity Siwmintuena 546.9 Wataaums SregluarsesaewanlatuaslidvResdey
B freglussazaneias ik

uAlsiuonsmu el i iReuasdns urdnslisainsadanmsiualriuendun
wald SefedliFuanitnidesa i wsianrsuasamsafiuifisfion N ufreaiuide
aaulatuiunndngguliauld saTagmenteglunaasda plasid)  nelulslameaduees
e unlrfiuendidusaningiiBivAacenieg Taussnmnfazganduussiinduuasdon 143
fgm (il 3) uarazilsenussRmRasunzuAanunAaTuThAmAed dusida una (oigd
WASADLE , 2547)

4. whiluesualsiuess

4.1 | mMsfapsiswdannal . {photosynthesis) walsTuos Aidudndiiminizu
ndsmuas udadereludsanalaing o oulufitdduouezaanittualsiiusnfazinuding
gonfuuastutasiinaairiadliihisavinm Wudrnenafugenin 680 wilums v
srutfuusearimiteiumdenuuss SalrsneudanssrTnquandaiiaroualriuend Aaslriad
0 uazeeelsied O Fvamanului R udadanRasntiudnggudnan
1f)Fe (reaction center) FeBaluingountnanlsfind 1o 1laRinsriani

42 meFuuse (photoreception) nTsLuNzNeuA T NILagfUNgaTndilosie
useAa 1200134 (rhodopsin) Saflugnssznaui@diauszuineest@u (opsin) fu11-3a-shida
Alad (11-cis-retinaldehyde) Inesnslsznenigeaiulelimefres  Fmfwe Felunan
win-ualsfiu Sraeimiiue Bnolisedfuszanes mlfdanasuedhiciilufifiavdesds

43 intdafludedesne walsiuenfannsointdifaduludedesapisu
SaiiTisRannroduaniunliuonslfisuncidunnasfbild  dledeflifuunlsivend
Bnnnazfisnisazenfifomis wu Uanne ﬁ:azauqﬁuﬁiﬁ‘nmﬁwﬁq T wazdu

(0§98 URTALMY | 2547)
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echmcnonc (7) -cryptoxanth:n (5)

d‘%? @@

canthaxanlhm (6) 3'~hydroxyechmenone (3)

A ee s
Rt e

adonirubin (4) adonixanthin (1)

R
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O
astaxanthin (2)

R = RN Yl Yl Ve W W gl g

o T .
i 2 JupsuuasTansafsnnsdaesaiurlsiusadluainie Chiorococcum sp.
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31 - Liu and Lee. (1999)
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5. n1siAUsaELAlsAuREs

1 i a ar =l | a -4’
Bauemfeind (1981) Isindaafn aiasininse e tip i st

51 Hauiualsfilonapladadne - pafiiel, Yaspendiau agag1ainase
walshuaes 2 1sgnfee, Ussidbusmsanuniilagin adned8a-neudaoinsee vinlu
A:il | A dl 3| [l s et =l o 4 = = as
WaETaN1IAAN AR e unaseallRg Mvaredialotuee s, Uszipsidat neaiunng

aand ladeesane A fueudgp@iud1ulualMazd Maruatunisviadauad slnsun Tana sl

walshuas s bianunsouansdie™an Mdwpagauiile lilnepyans s tefeheass 1Ty butylated

hydroxyanisole (BHA) %138  butylalea Lydrexytoluene(BHT)

52 flasfuualsfivesdainnsauarane  luwanmwiliflunsainliinnisgodenany
AInugENINAFUauazRaN (uaime linansgadewalsiue i luwdlFnnnwazAmunm

Waualsiueadgniussinlifisnsasuanm winldanasluualsieadnaniauns
i v !
azilasiudun[du naduansdneiiauilaAa violerythrin

5.3 flasiuualsfiuesdaniaulsd duaaludaunsstisvieldanafuiilugiduusy

e vsilifisanewladusialusalangniaesesnuuaz i dnaseiuinualsives s
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AR 1 danailflunisganfuusiresnnalsitad uaralisvesualsivendluirad

8119981 Chlorococcum sp.

Peak no. Retention Absorpuon Pigment
time {min) maxtma {(nm)

1 6.0 480.0 Trans-astaxanthin

2 6.6 {(459.2) 469.2 Adomxanthin®

3 7.2 445.1 474.0 Lutein

4 14.1 4794 Canthaxanthin

5 15.7 377.8 469.2 Civ<anthaxanthin

6 18.1 4644 652.3 Chlorophyll b

6 9.1 464.4 652.3 Chiorophyil &'

7 22.0 480.0 Astaxanthin esters
225 (464.3) 474.0 Adomxanthin esters

8 23.6 435.4 663.6 Chiorophyllha

9 24.6 482.5 Astaxanthin esters
251 (464.3) 4740 Adomxanthin esters

10 288 4828 Astaxanthin esters
29.5 (464.3) 474.0 Adomxanthin esters

11 3222 (464.3) 474.0 Adonixanthin esters
3.5 3554 464.4 Civ-adonixanthin esters

12 36,7 (464.3) 474.0 Adomxanthin esters

13 44.0 454.7 483.6 p-Carotene

#nn : Jian-Ping Yaun.et al. (2002)

6. Ustlurdnesunlsfiuaen
6.1 WiuBumiawe Iagiawaziudn-ualeny ldumiluadmalzzinnlaiusingeg
i wewde weven daiuine wesndafneiinnelsl dusu weh-uslsfungnlfuduas
ol - . - o - o ¥y
Fuamzife upunuuiu uasasllinlstused  Fegannsoararevsensyanudaoluinlé
6.2 dulufatiu v wiwaldimbuasfisulunsdansmafisaniiu o fdhty
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#ge annsoldlunslFuanmussilasiuntzasianiiy e
a Y o
6.3 lunandanssy  asliudn-uelsiu  wazupunusuiuflu@nanlwinsnai
] - J L3 4 ] -
wrRaLLWEIstRaNsRasRun g wazdmuBnduasmuruusisisodantiniias
- » - - % 1 9/ - < Al ] 174 - X [
RomlaanFaddanslalaies neliinalspus Fuasfinnssiadunisisiiieannlofa
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7. maaigiiulnvamnirefidenn
awmhennmdniimafiudwoueed  Insnsuinsadazitaannsiqiduineg
o &
6 P29
7.1 Lag phase
duszeshamireiinslfusaldduan muaedenind  seastiddlifinaiiu
SRS (Reung, 2527)
7.2 Acceleration phase
:0 ] 4 I
srpzusuBIadaPelinnadsuuadse  RNA  Wusediseneuusniifl
A. : [) g L4 -I : ] -I :
Uasnnainy sesnFunaldsfiuuasiminukalinasiiniu gousquiusdiinaaiinauidu
fukugmying (Vonshak and Maske, 1982)
7.3. Exponential phase
J ] -l 3 & Al [ : 1 -4 -~ - ol
dutrmgmirsiinsultrssuaiiudinuiuedsmd, lumuefingign
o -~ -~ J J - ar
aﬂﬁﬂmﬂmﬂﬁ?mqmﬂLl.a:l.ﬂuﬁ'nﬂm?ﬁ?ruwnm (MHung, 2527 ;. Vonshak and Maske,
1982)
7.4 Deceleration phase
-yl IV e X Ve - -
Wdnin e easamnaEuiimainlsnad . illesanunaredamiei
1 : - a » bd ) - o»
AMIMUILLLNINTY . Remrustiaiasduier  mludeziadidfunactonss  dmsnng
fauarsiuasnnss Mdansnisatq Ry laseseudfl (Richmond, 1983)
7.5 Stationary phase
J i) J 1 [ # (] ()
dutemBuaamiead wAnaAsrnausten e luesguetineeadl
A. : -l - - :A ' J o
Uhnauinawvizeanss 4230059 qALialiiaeanmMs1suAauuss I ne AT RATAY Ns1m
o L :lz - —_ J ] ] J )
ursufrrfusulasented nsdudaininsiyFulafawislseusents nrudeuutiadsn
[ L J 1 [}
pHluamr  mslafuualsiifeene 1linsennAd v LNLYBIMaRa MY (Vonshak and
Maske, 1982)
7.6 Death phase
% 1 -I Ld J » 1]
20 UUIRIINAMIBFNAASUIURY Hawndmggauntsunelasianng
AI -t oy 1 J adt J -l & t
AUATITTURIRNTRIUNANINNT VI YEaesaInTin1eANL IR AR f e MIE
(Vonshak and Maske, 1982)
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uananil Zhang et al.,(1997) IdinnsAnmwugn lua e Chiorococcum sp. Azl

.« oy & - J J -~ -
nmafuansiuesmuruinuasusliivendtiisturnelFannciuas Ianfinaeigiduln
wazNUNMTazANAI0A RN INILI LR 816 Tredul 16 asThiBuoueamuruiiuua:

- -~ -» r -» L4 - J
uplsuaafe 1.06 uas 3.1 NadnFnFuAlwmtnui ANsIAL  (NINT 4)

Biomass (g 1Y)

Astaventhin and toist secondary
carotenoids (me g’ 4. wil

dass

al - - L .
AN 4 sTuznIRRTY AL TALG S MTAT a8 IUIUIER] (-4-), secondary carotenoid (- -)

uazastaxanthin(-e-luawiie Chiorococcum sp. MinmzwazidedluigeUfiFnag

M - Zhang et al.(1997)

Unnes

Usmadmagly Family . Cyprinidae %mﬁm Goldfish %mmﬁjﬂu Kin gyo
(fu nle) deimenAanf Carassius aurafus Hiurmialudsmauuasdiu desngmitty
L‘gm'luq‘i?ﬂﬁanmsmﬁ 17 uazgniviisunslusudnilusmosmsd 19 vauuszaadiu
Knnsuiufamasmnuudaussifiamesgousuiihaula TananvaudousBuns dnes
Ao Aduazfen UsmesenAnagpnaunsinsssmAsunseiaitnad il ddun
Aeemne desniidduanmaiapumaamdulsléidueng Sadosduseiundes
1 MliSneaundessniszneufuadendsdinanTuien a1 lamesilinad
pirenmuslRelll demesgnuyetiftandudeialssnn wa. 1161-1450 vie

> [ ﬂJ [ <& -1 ‘5‘4 -
dufhoifluuds  damesuanmassudfbildignuysdhinnceaiufidvmuduse du
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[ % |

o & = v &£ = a A a !
Wﬂﬂﬂqﬂwuquq’QNHQﬂQ'ﬁuu AINANBEUZLLANAINITIALANNIN LNﬂqulﬁ‘mq@’Q:ﬁWquﬂ@q"Lu ﬂﬂq

v
peiisuiaaesiegluassnaduafuiulames

NN 5 aneneziialudghlaviag

1} www.platongélidb.com.

£

A:ﬂd‘ = ull ' G <® = o oo Tlor 4 o7
Uamasiimaraaia A RN AN SaaHD e T AN SR LA US B 773 A7

L3 ar ﬂ} | < as ] .
alty (common golafish) A ttieriane Wi IaMBRg R dugaass=siie (Bhay goldfish)
| ) RUTNHg d

a7

o ar

dwiuamesngaadwus ol s inare rasEionagaaln A dnman. nnaala dnsafings

o xY s = o 2 g = o o 21 = N =l
wachiviaalds  ASURATINAURTIRTING 1 ARTINAWNG S DT doygaanilanwanidl

v 1 1
=i = o7 =3

[~ o [~ [ % =L’ adﬂ' (=] =y = 8 nd’ o’ = o ) =
inamtuiseiuly e nAdhhd ngyitindinna aleadisemeantung “/hs ¢ 1197

b

.:ildda 9

fniFendn ¢ liyn <\ dagniahan b isindendy < Uagwu// (197, 2534)
Watson et al., (2004) liIn0iddgaanudn wadaminlasuidey et 58 au. uasl

14 1 v
uwmidn 6 daud (2.7 AlanfuMigeagnndzhily 518 BnanfTEaeiidne 30 TviFeunndniu

odtegluwinffignugiineudnedu Ta=tiananasnaTAtos Luind oo Auud ey
daandnale
AUUANSLN AUDIT

lutlausiazeiimfuenaasiinuunnsine il wsidaulun udauinddnAyinulu

=) o 1% éf i‘/ ar A v = < = a . = @
HAMINLLAZNRULUD (mummm:ﬂuj M2gl) AB LHARLNAIUY (melanin) B9 LuaA Uana1uien

tﬁld a

4 o d‘j-g 2 o o/ a d” 4 = § i )
arvuaiuiiauliiedudai wartiutgnaiisainnseeziily (amino acid) FaFendnfilsdu

r}: o aa g d%’ = 7 o = 15 v o =8 =3 @ a0 a '
Tuneluinlan HAdudir@uduusssn wanduseuedliRomldnazidiy (udiiGuden

a = o

AlsTuiliiegluamieallfiun wadlulisfuresingauitamistandssmlantu fafuds

q

Lisndwsgaliemasaddguiufee  usedwlsinudssuuewlesiienzyme),  lusatan
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faunR AawluemsRiilBuinm adblfuaduneiiy flawenmodud@des do
Fradudauitlifuslsuesfuszuaiin milfonadadebivlimdnmalnufudmies
doumumrsundslan  Assannisasvisuussrssluanenuiaiiu ffiutilanannsn
afre e luiiueddlisuudedemenssdulifianueas unzulndns
pndnAygeRaualiiuesd  Avdecufuan  widlelisudulsfusineiund
mlsFlulusin: foi W Andnannnans fouddfa iy s aued@en dlevadldfuans
nguuAlsiuenAFladnt Wy uesmumiuidaummusuiuiasgniAuedtulusolan
nenefusnsdlufigauszitasanlufomimenlsn (Uawes tsmf Uawued ussdug )
winfiBinaiigaiasinlilddduan witlaunsrinasitllezanfindtiowny Wy
Uswaaney Fonldedudvdesreiniiiduman

enmenumsAnsmusnd - ualeiustdliannsesurtiusAusiagnenuieu
anfagtinaduy Unfssiiludiios isdsusn Reenuslsiussdludufilsiuduty wide
#Fumufawinlidanisuandesnaandy  uasiiuienfveus lifuaudiduiiviosuia
uma FeBanouansdlusssmninn ludaiuasslinazimouuaniniuly fedniudeslians
Finannauanlugtivasemaged (r1af 2)
fadufidAndanswannian

fladudnAnTiuadiuoeeudne e Wl Arnveenfuglar anamin goungd
uAUAR ANIMLBRES UBNIasuRTATINS uﬂnqqnﬁﬁs}mﬂmdﬂﬁﬁﬁuadﬂmsﬁmmamm
Uamadn dallpnihansfuespuauisandsegnaldiudames Wy mrldusamuruiv
anBasune Snailfarvmedddintu uaznmrasiliRads@vanviimiuasdesfume
Az
mslfussmutuiuaninduns

Xu et al., (2006) ldvinnsRngnasldusamusuindantiaduninunanuasmuauiu
TuemmsiszAumudadu 0 mg uaz 60 markg Wlinaseuiuds 3 ngu mnﬁuﬁﬁmﬂiu
Uamgansungues 3 salstutanisassaasunanidy 3 doumedoura daudisn uazdou
A agneanmcneutsneingd | wudinisldusanuniiufisziumondudy 60
makg dleidlufuemnstndfiiszfuaeudndu o mg/kgﬁmﬁﬁlﬁxﬁnaﬁmmzauﬂm«mn

al - o ° w -
YIQFI?‘BQ‘ZNIJ'TEQ NN&A UazEIUIIATLRIAL (NI 6)
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obasal diet with 0 ppm astaxanthin

- [m60 ppm astaxanthin diet

0.8
0.7 ¢
0.6
0.5 a
0.4}
0.3}
0.2¢
0.1}

OD at 471 nm

B

d D

—i

head

scales

flash

fin

J L ’ - o
amwh 6 manfouifisunatnszanadaresdludausieresaiseninseanandniiu

J - -
AWNINETHAIL LD RANTLNY

a1 Xu et al.(2006)

- - - = -
AIFIn 2 td?u'1mmﬁmﬂnunmmmmw‘lﬁmnﬁﬁmw

FURDIMTLATH asdssnauded | USuna(mgikg)
warllsi astaxanthin 39:84
vuanlain astaxanthin 520
s viautuds astaxanthin 1160
widends astaxanthin 60-128
ﬁﬁﬁuﬁq astaxanthin 1095
Yutuda astaxanthin 76

1] astaxanthin 22-130
vhifuen astaxanthin 727
Yniulan astaxanthin 6-94
awdualuzlainui) beta carotene 434
amsdanssriin astaxanthin 50000
awnsdaaseaiin canthaxanthin 100000

- .
A1 . www.epofclinic.com.

http://thaianimal.tripod.com/fish/fishpage/fishcolor.html
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- -l
meltuarmusunulustaunmais A
Paripatananont et al., (1999) l&MnsAnmssdureusamutuiuiunzansants

Visd lusmes Teswisdareenidlu 3 ndu nquaz 20 s Ywiinyszanm 10 nfu aanduly
gmsTiauAsusamuTLTuRsT AL 0-100 mg/kg Hluna 4 flav Ingarguiausasngs
mns*nﬂﬂuuazﬁ'ﬂﬁmﬁ%uﬂwﬁﬁmudnmzmummi‘ﬂqmaé’ﬁ%qnnsz@ju‘lﬁﬁm?ﬁmmm?
s e UAndsannidfulinnueamurufiufiagiudes 040 mgkg uassrALTmunzaniign
A8 36-37 mg/kg wAdTinaRuBinauesmuniuluszFuRiinnngy 40 mgkg melidfas

GiimlszRnanmlan (nwdl 7)

8 - Breakpoint
¢ =y
8
)
s
0 : ; ; — Astaxanthin

0 25 50 78 100 mg/kg
-| [ -~ J @l +
ﬂ"l'Wfl 7 MFINNTEALTDILBAATTUNUN 0-100 mg/kg ua:?:nuﬁmm:ﬂumﬂms‘
\VindAa 36-37'malkg
ﬁm: Paripatananont et al.(1999)
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1,

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24.

25.

M5t Chlorococcum sp.7Wa 8438
1jegRseIM"e BG-11 medium
Y .

AUNNRLIUIA 1 L
ngLNTUIM 250 mL
NRBANARE 50 NaaANTaN rack 1 81
Volumemetric flask 9%m 1.
fininef a1 L
e 2 1ATe9
YioaN
uviufalan

o ;
\ATR centrifuge

.a
LAFAY spectrophotometer

-
AR autoclave

4 ¥
T rats A EF)

o .
LASRE hot air oven

o 3
WAFR suction pump

Tuaqmm'm’]u(dessicator)u.a:n?:mrrnma GF/C

fenanafinauim 20 &g w2 1u
whauaanaged 95 wefidud, diethyl ether
WIMNAARNYFINAN (glassbead)
azasenenrdinu 90 wefidus
NIBULNANTAUIM 250 NARART

Screw cap test tube

m?m water bath

NTTUBNAY 100 NARART

15
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26. FansesdnidegLuuunaes 12 fu

27. &L

28. fasasnains

29. \n@e

30. QanaARnla

31. vianse

32. inafluilwmef

33. ndasdugpl

34. witeaTnd Chromameterfi¥a Konica Minolta §14 CR-10
35. fananafnIuIsan

36. eNdaL

37. ¥ndul

38. 190847

39. mangilifinu

40. Wiussin

41. omsdanlansaswiedn Tusein 45 wlafifus

42. Uamesthmtindseuans, 2.5 nfu

-,
Atng
UHUNINARDI

RHUNENARBALLLRNARRAGNYTAl (Complete randomized design ; CRD) A2

o A & k) '] ' o 1
WnduresraprimgRainanaiuire Chiorococcum sp. B 4 sedu 1dun 0, 10, 20 uas
40 wafifusraserms seiuay 3 91 Al
dl | 1= L
qansmesadi 1 ngupduan (Lifinaaedn Chiorococcum sp.luamng)

o A d -
ANIMAeeIN 2 nguNLAEIFILeMNINETH Chiorococcum sp. 10 wefidiusd

3
=l

J 3 i ) L
gaMInaaadi 3 nguiaedonemisEin Chiorococcum sp. 20 wafidud

-

J - .«
WREIAEBMNTIATH Chiorococcum sp. 40 Wefifud

=k =L

anIMAaesl 4 Ngu
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MunMRAYANAN NszvoNndImAnIz L, v

Fn1snaans
1. MSINBIRBIE NI Chiorococcum sp. WAZMSIRLLAEY

1.1 88 Chlorococcum sp.3Wa 8438 Lmnémﬁqammsqm BG-11 pH 7.4
Tneldtinrasfieusindouda(i21 semades 15 W) @edluvassmasaddaaivade
awnFudu 10% Léﬂaﬁqmuqﬁﬁﬂa Tussnueesinvgensamuimnna 24 9alue (e
Juas 2 ﬂ%ﬁ) aagamiafuduounniy (s 1 &lel)  Savnngenne
wedamieldmaminndenne 1 Ass  Taefinnslieanauase AR uussnmesaly
vgaausmufanen 24 4l Umbhnssondrusragfifionviesfiedastunnhudion
Ragmieanysyanns 1 #ilanf

1.2 Ynsfuadaiuae Chicrococoum  SplansaumuasmanAznausndn
winetumAeefinids 3500 Fau foungil 4. 9amusiEios w10 W mrRavaIA LY
i maddusng Tnanrsutudauarhilégnussaundrasianlinaans

L3 - ‘J . [
1.3 MnfatemsimlTinuadras i adussualsiua s ldanaovi enidee
1.31 nfimseiraalsfiad
N ) Xy J s :
1.3.1.1 Aipuadaanieionsseatuny 1 ang dalinseenunssanenses
GF/C 1we 5 TuAsei Uiunms 50 Sadnns auwdladalifivnmiiadeeg
u X 4 -
1:3.1.2 uanszmensasdshuslitinitieasifun uaddnasdlnu o0
4 -~
wefifuiavdanaslungusildunsuldFunss 10 DaaaRs
1.3.1.3 fumatrmiamunsdluvags centrifuge AT vzevasaiuua iy

vl 4 esruadea dlunan 6-24 Falue

-

1.3.1.4 Rasmatneluvas centrifuge TThAs Ao 3500 sou A
quugll 4 esmuedes i 10-wall FergeEsera e RiiAd uuuRenaelifaduas
sepdngRuiazaneylussilausenindameganduuas sxisethidrunouazneudugng

1.3.1.5 Sapganduuas?t 750, 663, 645, 630 nm WAL
FNALAIANNYUIIN 750 nm ey udIAMUIIRINGAT

Chl a (ug/L) = [ 11.64 (Abs663) - 2.16 (Abs645) + 0.1 {Abs630)IE(F)
V(L)
F = Dilution factor (£1 Abs663 11nndn 0.99 AIFINNFIREANFIaLiNariawis)

e P

4 .
E = 1Bhumramezdlmmnldlunnsans Giaddns)

104663
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»
¥ -
V = Yfumseaaundi idnses (8mg)
o o a
L = aundsesasan e (ausaims)
1.3.2 MsRsiuAlsiuand

1.3.2.1 Faamdqmam 1.00 nFu 8314 screw cap test tube Winezdiau

1.3.2.2 Wndietinautaslu water bath ﬁqquﬁ 56 eaAAdEn Wl
5-10 un¥ udaheenulugnanusainuseiud fald 3 udt

1.3.2.3 tdantinetumine 3000 se1 1w 10 undt A 4 sernandus
uundouladuueanifiulufiiausedy dounznoududraitesdlauin 25 Daddns w40
30 2 Ak aunssiadousenenla il

18.2.4 devinmathiienszneuaanud vadaulanminmuiy Uiy
uamslviilu 100 Haddng W volumetric flask uiadpaslunsuuanansauin 250 Iadans

1:3.2.5 \#u diethyl ether Usnamz 100 Jaaans aananiulunsatuen
undsnielirnsasanouands  (hiadwsisasiifanmeund) | #al% 23 wil

| 1 Y

Arasattazuantu anuutlisnagiuan v

13.26 Suindaiufufisualsiued f1agaeninn 2.3 afa udadines
lunsruanmas TuinlFunss

1327 thdrethauntsfiuenduund il 3nsganduuasdon Uvvis 7
AuEN9ARL 350-550 unTuiins Wasdlawy Blank F1ATARuNgT 0.0 Aeaidaanadating
FauexAla Tadh cuvette ynaaitin

2. mewinuanedmilidsnlames
21 wwtsunsadalntinamiaaamin 50 niu azanluiehsussnaaedifiv
95 wefidus 50 Nedan masmmmanaAnTETEN1Y snthuldawanannsenanasly v
aursaduan(ieadasiidda) Ussaina10-15 wil natrgavasaruegluueanssed
2.2 nresdaulsirluSavueauiuemslainssmunadn 100 ndu lnefiag
Wty 10 wefilus Mamine Chiorococcum sp. 5 nFu Arudindu 20 wWefidusl Wawde
Chlorococcum sp. 10 nfu uaziradudy 40 wefidus awwe Chiorococcum sp.

L 3
“ - -
20 nfu Heenmsnuanldauuka
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23 fuemsfinana i Chiorococcum sp. udansarglidinunsens¥iada

tlUufnsn ludasunifuindntiguugil 4 asmnades
3. maidsnlamesasewsnaNTIniRgTIAAINEWIE Chiorococcum sp. %

31wt udeun 20 der Shuou 12 A1 l8fansasdmiunsereandens
1 # dmsliemausazialannissiesansaad e

3.2 ﬁqﬂmnmiumeﬁuﬁuﬂmwrﬁui’n 5 ppm Uszuay 30 FuW Wasindalzn
unzisRmiRanT Ul nanes

3.3 dassdamaaasds e 20 fin (ﬁwﬁ'nﬂfzmm 2.5 nfN)

3.4 Wennmniu Jusz 2 af (3 wefifudsetnuings) Tasewnsaldusiasganis
~nmmﬁmwu.nnvmﬁumm‘:ﬁum'mvﬁui’uw%‘wﬁmmﬁndqmwLﬂunsa-mquazqmuqﬁ

» ¥
9 Felrzpzanlunsiane 8 fa

o o
malufintaya
o ol - - = - f o o { o 1 o
1. thifinfeyaieatunnsiydnia vy wwldn uszaaanedd - Fuivdeyaiewin
nsdeEuazuaIaIniumn 2 dilal sunseiifuganisnasas
L J [ ~r L4 [ - L. 4 J »
2. TufinfaysResuduudalsiavirnasiaanudniBiuogusddaeiesing
4 1 | ] ) Q“ 4
(Chromameter) E¥8 Konica Minalta $1 CR-10 naunisnaasiuazyn 2 dlanfaunseiaduge

NIINAKEY

MIAATIENTBYR
. o . . .
indeyanlfdmssiranulsisutesieys (Analysis of variance) AuusnFinIg

r-i'umﬁmmqmmmmm’[malﬁﬂsunm SPSS for Window version 15.0

al o
A0UNIINTNARDS
venljifinmalaaisn aedrineimenfninlsse  Ansnalulagniainems

annfumeluiinszansndidraummsaianseliy N{EaMANMIUAT

STECLINTLUNSNIAREA
NOHASNIEU 2550 - WmBU 2551
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NANITNARDINALIANTO]

- -

1. HRURIAINIEY Chlorococcum sp. AANITIRTAULALIATA9R TN

o
1 4

ANMnasaINLidieduganTasaimingainateatatnes  wasANENIR
1 8 !
1a3tamasiiaedaaa @i nawing Chiorococcum sp. seAuAna i laifinauuansng

AUNNATA (P>0.05) (A17797 3 WAz 4)

] L4
e o

deasy 8 Alaiuimingaineseslanesiideadaeamisiedn  Chiorococcum sp.
0, 10, 20 WAT 40 wlafifus Winfu 4.45+0.62, 4.96+0.30, 5.74+0.45 uaz 5.09+0.48 n¥u
PINAIAY  ANENIsTela nasNAsefana I3 Chiorococcum sp. 0, 10, 20 uag

40 WafFus windy 5.36+0.18, 5.6740.24 5905013 Uas "5:53+0.20 N34 AANATFL

ol “!‘ ar 1 2 i = o !
A131aN 3 Uminressmnaesiaesdasamasniasi Chlorococcum sp, syAuBNT

AMTHANA N sutizinan (duaas)
Chiorococcum sp. (%) 0 2 4 6 8
0 170£0,14 % 2,83+0:12°, | 3/30+033° 3.81£0.27°  4.45£0.62°
10 21030.11% 13.832+.053% |\ 3:59+0.04° 3.84£0.07°  4.96+0.30°
20 1.95£0.03" » 265+0.107 1 3.39:0.257  14.23£0.45°  5.74+0.45°
40 1:94+0.09° ) '3.23£0.03% 11 13.4020:39714,51£0.377  5.09+0.48°

= SO 4

*anush st luinades M vune dalduansnaiue el dadn Aumneaia. (P>0.05)

2. HAURIEININE Chlorococcum sp. Aantsilanuwilasanuidudaalanas
annsAnE s Al fepauidre @R s et g asatnsTiaiuan s

Chiorococcum sp. 0, 10, 20 LAY 20-a fifusf TnedhAn nasulfetin s @Rt R niasdas

\3aeTaR (Chromameter) Feenusnluszun CIE T8 b* N7 2 dlann aunsziansy 8 dand

] - ] 1 * =4 17 =i ' * <4 k1 = L
taeiAn L AnAg1uadne1esd A a AAAITNLINADIAUAY LAZAT b* ARAINNLINEBIALUADN
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b3

d o i 1 o) 8 1}
A1 4 ANt AResIREAan unsRETN Chiorococcum sp. PLALIAN

BIMTHANA UL szazina (§Uanv)
Chlorococcum sp. (%) 0 2 4 6 8
0 3.21£0.16°  4.37+0.06°  4.92+0.04°  4.98+0.18°  5.36+0.18°
10 3.34:0.27°  4.54+0.33°  4.83:0.08"  4.98+0.11°  5.67+0.24°
20 3.26+0.16"  4.23+0.05°  503+0.07° 5.31+0.32° 5.90+0.13°
40 3.19£0.11°  4.69+0.02°  4.93+0.20° 520#0.17°  5.53+0.20°

*anwslisnaiuluuoadea iy wunatelduananetuetnaiitadAyvneada (P>0.05)

2.1 AMAMNLANUBIRUAIUTLIUAIH (a¥) 123a1nas

NATBIANANNITNT R R UATHTRaIAIF (%) HeTAs NN IeIA LALAN AN uati 19l
WedNAtyn1ans (P<0.05) FausidLloyii 2 @uguqmma‘wmam (513748.5)

udilanfi 2 Aprmiesduesluganmeasan e AN Chicrococcum sp.
40 wefdud wudaflnAvnadurasuannniigaie 11.06£0.75 Tatilaaasanineiuacned]
BEANATYVN9a0R (P<0.05) ';‘:wiwgmmmmmﬁlﬁmmﬁﬁzﬁu Chlorococcum sp. 0 Wax 10

G o

wefdud  wildifemuunnsnafust it d fonnseBa (P>0.05). futan ey
ANUNGETN Chlorocoseum sp: 20 \laiidus |

udilansiii wansiamad s luiiscgansTpae: i ganmaaad
Wawsfiddu Chiorococbum sp. 40 Wafidul SapimaidimasRunsnniiande 13.27:0.51
TnefiAusnsiteiuatindhind dynisatin ~(P<0.05) a*wdwqgmmiwmamﬁlﬁmmsﬁm‘:‘*m
Chiorococcum sp. 0 uaz. 10 Wefdus  wildflannuienereduesalidadnAnynnaais
(P>0.05) Auganmmasasilianndda-Chiorococcum spe20wlafidus

WAUAWA 6 sinnnstadnarudureduntluusiazganimanes wudgaNMAREsd
Wemnsuadn Chiorococcum sp. 40 wlafiius fFaaaduaasdunmnnigaiae 13.86£0.59
lnefiAupnsnaiuet iddAgynieadn (P<0.05) AugamiuAn  wilifiasuusnsieiy
atalTuAATYNNNETA (P>0.05) :;*xvld'm‘gmmiwmmqﬁlﬁmmﬁ'ﬁLﬂ?‘u Chlorococcum sp.
10 uaz 20 wafidua

udlasf@ 8 in1eTasacuduresduaduusazganimane WLIANNIM AR

Wamsfaiy Chiorococcum sp. 40 whafifud Hananudneeduasinniigada 17.4120.19
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Al ' LY ] e o ar sy ! o i =
laafiAunnsrafunsnadidedrAnynadn - (P<0.05)  szwingantmmasanWamsiiai

< &

Chiorococcum sp. 0, 10 uaz 20 iWefifusm

] o . , i o . -
M9 5 szAtAMNiNTaduAI LRIl Az AN IMARasTIvN TR luuAa AT

BINNTHAUAIUTE sraziae (@)
Chlorococcum sp. (%) 0 2 4 6 8
0 8.03+0.72"  8.43x0.21°  0.18+0.42°  9.07+0.12°  9.18+0.21°
10 8.20+0.03"  855+0.19°  9.96+0.44" 12.78+1.28° 13.12+1.26°
20 8.23+0.09° " 10.47+0:06". 11:98+0.93°  13.44+0.78° 14.54+0.55°
40 8.31£0.19° - 11.06%0.757 / 13.27+0.51° . 13.86+0.59°  17.4120.19°

*Anwsd lisnaiuluunndeanu wmetddusnarafueseitadadyniad@i (P>0.05)

25.00
o
§ 2000
%
Lrd
'S 1500
= |
g
2 10,00
e
&
=
€ 500
o

0.00

0% 10% 20% 0%

ATUNTNANAIVNSE°Chlaracoccum sp.

=l o a 1
and 8 suiuaddiduresBumeutintan luwss AN smanas

ar

2.2 AMAMHIINYBIALNABILSIUAAL (b*) 1asamas

NATBIANAINHTHIBIRIMARILTILATED (0" HATANNITNIasRInRasuAn A9 U1

ol o o ar

NudnAtYN9ania (P<0.05) FausdUaninl 4 auduganimmeass (An219f 6)

Wilain 2 Aesndnsesdwdadluynganisases il Auusnsnafuaeinal

ar O ar

LHAATYNNADF (P>0.05) seuiNgANIIMAsasR Iaw1sid@dn Chiorococcum sp. A

<

TAATLIAN

q



23

Tudila it 4 innnsdndranudieesdmdeduusazganimenas wudrgenismaasa

L 2

e mnsfiadn Chlorococcum sp. 40 wlefidiud HAarudnaasdivdesdeniign  Ae

< ar

28.20£0.22  lmgfiAuansnaiund aildrAynieadi (P<0.05) zudwﬂgﬂmswmﬂfaaﬁlﬁ
2WSTWETH Chiorococcum sp. 10 uaz 20 wefidus wilifianuuansreiuadnedidedAny
NAhH (P>0.05) AugmarcLAN

ludani@ 6 nsdpdiaNidirasduinesluissrganimaaacitliaouuansng
AUt NNNEA1AtyneadA (P>0.05) T:wiwgmmi“wmamﬁlﬁmmsﬁuﬁu Chlorococcum sp.
LAZTAALIAN

e 8 vimsdpAdnesdudaluusiazganimaaes wodnganimaans
<la o o o ca & A5 3 R N ]
Whismnsiialu Chiorococcum.sp.~40 wefidius drtmadtduradvansieniign #Ae
24.39+1.30 ToeflAuansaiuataiiiad A ymqana (P<0.05) FENGIYANIINARDIN 1K

BMWTALEIN Chlorococctm sp..0, 10 Waz 20 Wefidud mauaidu

al o - ] i o ar ! :’1
A19199 6 szAuAddNTaNRmAsILRAa L us Az AN TMARRIININST A tLAR T AT

BIMNTHANAIMEE 7351987 (@)
Chlorococcum sp. (%) 0 2 4 6 8
0 30.7642.82" . 30.31£1.07%  29.28+1/64% 31.8420.81° 30.97+1.02°
10 33:96+2.07° '30.92+2.08"32.32¢0.61° ~ 32.48:1.73"  33.39+0.50"
20 34,24+0.75" | 32.54+3.26" | 32/52£0.25" 33.48+138° 31.85:1.84°
40 34:24+1.01° | _364920.567 ~28.20+0.22%,, 29.84+0.80° 24.39+1.30°

*anush lsnaiuluunadadi uunetslduansraiuesnsiad dynieada (P>0.05)

2.3 AMAMNEINAIRUTIIUAAA (L) 1asdainas

NATRIATATINATNTIBIRLFIIUANGT (L) T89URMNBNIATINES HATAIMNATINTDR

v
o as ar

uAnsinariuatiied1Atynealis (P<0.05) Aausidlaniii 4 auduganismanes (AN5199 7)

Tuddanii 2 inedediaauadnsansdluudazganimeaaslifinauusnsn iy

A aHdEA1ATUN9aDR (P>0.05) szuinetanivanailfennsfiasy Chiorococcum sp.

LazgaAILAL
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BIWTHANAIUSIL. Chlorococcum sp.

< ar 3 ) s = |
NN 9 a‘mummL’ﬂmmﬂmamuumﬂ@ﬁ'LuLLma::qmm?mam

Wudanii 4 /Aranuadrresdluganimesasiamafiaiu Chidrococcum sp.
40 wedidus wudrdAiegaradnerasaddasiian pa 57.33x1:80 laafimanuumnsinatuetine
Uad Aty neaiia (P<0.05) srndagantsnanasiliaansiais Chiorecoceum sp. 0, 10
uay 20 wlafidug

Wdlain 6 A uaseres@luganisaaesiiviewisheiy. Chiorococcum sp.
40 wefidud wudiAanadnsasddanian Ao 52.33+1.86 Ipelladnuuansnafiias1edl
WA IAUNNATH (P<0.05) FEWINTANNARAIWIFAMITNLETN Chlorocoteum 'sp. 0, 10
waz 20 twasidust

Wdlavin 8 Wrpranadnemas@luganimeeasiiianwsiddl Chlorococcum sp.
40 wefidud wudrilAraranadvraeddaniign Aa 43.92£0 60 Taallainuuansnefuatined
UndAtyneana (P<0.05) seudwgmnasnaaadiilaimsiuiu-Chiorococcum sp. 0, 10

WAz 20 \Wefdus
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A1§99 7 sEAUANINAdINeedELuR U sz gan asasinan e Taluusas A

srazi8 (AUaNT)

BIVITHANAINGE
Chlorococcum sp. (%) 0 2 4 6 8
0 57.17+1.01° 60.27+0.40° 63.79+2.64° 60.64+1.57° 56.33%1.06"
10 57.24+1.60° 63.37+0.40" 64.63+0.82° 57.96+1.80" 53.28+1.38"
20 55.69:0.72° 57.45+3.50° 61.44+0.25" 57.78+1.62" 54.30£0.15°
40 56.19+0.86" 63.01+0.77° 57.33+1.80° 52.33+1.86° 43.92+0.60°

ot dl [ o = o =& ' ! s 1 & o O o <y e
*anwsi ldAreduluuoade iy wunatdsiuansreiuatesiiad Ay nieaia (P>0.05)

70.00

60.00

50.00

40.00

30.00

Lightness

20.00

10.00

0.00

0% 10% 20% 40%

AMMTHANRVIAE Chiorococcum sp.

DaNA 10, A1 lightness 1adiAREIAN1TNARES

1 Yo 5 Py |

ANNIINARANLAA LRI AT TR I MNe RN EI UNANTRIR MTE Chlorococcum Sp.

Aaud 10-40 wWafius danasen1niiaduadtiPnamiiirasames danazBuiiduaaduauly
Flaih 2 Dedtain 8 wazm IAmaeIUFaIAIaane  aszAum NNt uTRIaIne
-él ° 3 T 2/ 4‘{ (=3 ° o o s

Chlorococcum sp. Wwarmsgeauatnsayin e udn@usadunniniFiongida waznnli
AVRLILTOURIAARY TagRAAREINY Paripatananont et al., (1999) lavan sAnwszALT
waaRuIuiiuiimunzansen nfisdlutlamas Tasutalateendu 3 ngu nguay 20
wundszann 10 nfu anntulienunsid@dufanueamuauiuiszau 0-100 mg/kg Wuean
4 fani Tnwazduilanudazngunissaneuuazdndn lstutoniaTanudanszuaunnsaing

wasaazgnnszguldineimunnisaid laandsannlsfulunueanuauiiufiegludo
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0-40 mg/kg WATIZALTNMNNZANNAAAY 36-37 mgkg WAGNNBRNLTNILEAR T WH Y

q

sTAUNNINNTGT 40 mgrkg Msl@nazldifialsz@ninmlas

NN

&< a ¥ o Y ¥ - = O 1 ¥ o v L% 14
enansiiluenansianulidmsunmsldnuienisfinwving ey nlinhluldussleviaunism

lidnsdilagiiadu Snviavnuiilidnulasilent wazfasadadadvesenalsynasaniinisunluly
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a7
AMNNTANEINATRIAMINE Chiorococcum sp. lunisedtames Taenauiuaung
Usilainsaaunadnllsiiu 45 WeSidusl Arududn 4 széu Bun 0, 10, 20 waz 40

) ar

wefiFud wudn AnnsfadlunguaaslaniildfuemadSudan Chiorococcum sp.  flmana
uansaetineldedAynaeads (P<0.05) ﬁunnn@jumﬁ‘wmammuﬁ'ﬁmﬁumueu Tnenlandi
1dsuanunsfiasudag Chiorococoum sp. 40 wefidus  aswussAuANTNTR9RLAILILRY
Fmlangeqn sedannAa 20, 10 wWefifusiuaznguAiuau AuATRL dauAfsTAuANduTes
Awdeanfiafaanilanauansncednaiidud Ay futlanlungunasesiun - Tasludanngad
WFuanmsiaingan Chiorococcum $p-40 Wadiius Tardmasauufafisan doudiaan
adraufindanlunguitldsueimsfiaingan  Chiorocoteum sp. “HAnuuansnaiuegneg
HedAyszwinmnnguniimaaes_Tadunauildsuammnsiidiudan Chiorcoccum sp. 40
nlefifud Trrauaiceddiniiman uasddidsnadanisisuAnin uaziwing Tagli

Qo  as

HANUAN AT U aldE A ATynaiif (P>0.05)

! ]
= 2/

o :’1 ﬂ!l o =l = ] 2
Ariutaimasilsfiawmrsiiidounantasaimsie  Chiorococcum sp. . Aaauidndu
40 wefidusd Aszaupruifiesdiuncgige daudndey wazAIATmEdreIdRaanas

AINTEBZIIA T HFUEIMENe Chlorococcum spANaAugan1imaaas
2
dataualuz

AasANEURMANGaMsI Chiorococcum sp. anwasarin lsse ndliiny sz tamly
v oA wyoan NS ¥ . g ey, y
AvauiavEeld e msdsEiann i nisiniende nosis@ddunnmne Wudy uas

ANUNTORNAIUEAS W ntatmalnlulsa ALl
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MANUIN

ﬂ'lﬂﬂu’]ﬂﬁ 1 ‘gﬂi’ﬂﬂﬁ’lﬁ BG-11

1

-:I,q 7 :’i’ 1 = = 2‘1 = 4‘ L% = dlcd
2‘3ﬁlﬁ‘ﬂ']ﬂ']ﬁ‘uuﬂﬂl‘mﬂﬂdﬂ']‘lﬂ’l"]ﬁ!ﬂL‘IlEl']LLﬂNu']Nu (Blue green algae} T IHHANITALNTR

2 ala 9 o . = al -1
{an Q\jLﬂuWUQNITﬂULLWTV’NqEJ HTHUA[TBEAAIU

#2UnAN (Ingredient) AN NTW(Concentration)
Tmauluimm (NaNO,) 15 n§u/10 AR 176.5 mM

Iallusadenlalasiaueaiisnean 7-lawnsm 0.4 NFU/10 48R 1.8 mM
(K,HPO,.7TH,0)

unnBdandamn 7-laase (MgSO,7H,0) 0.75 nfu/10 ams 3.0 mM

weartennaalss 2-latesm (CaCl.2H,0) 0.36'AFN/10 @RS 2.5 MM

N3AFAIN (C;HeD ) 0.06 Nf/T0 A3 0.3 mM

wasauex ludituTmen-(Ferric ammionium citrate) |+ 0.06 ASW/10 AR, 0.3 mM

Iolmpsuunniidas EDTA 0.01 nfN10.851510.03 mM
InAunANfLawn (Na,CO,) : 02 nFN/108mF" 1.9 mM
Delonozed water iasinidAsy 1 Amg
Trace Metal Mix/A5+Co 1 A3AART
- NIALLEN (HsBoa) 2.86 nFNARART
- unsnianaalss 4-lawsn (MnGlL.4H,0) 1,81 nFuRadms
- Fefdanin 7 lEwsn (ZnSO,.7TH,0) 0.222 ASusaans
- lndunludee 2-l8nsm (Na,Mo0;.2H,0) 01390 nFusadms
- nethdeddaine 5-lawmse (Cuso,.5H,0) 0.079 nfusiadns
- Tauealumsm 6-lawasn [Co(NG,),.6H,0] 0.049 nFupadss

1. WaguwaazIRaNUF U BuRsAUUAN AWl volumetric flask TWIA 1 ARIT AINTU
Aaufiuldrandantiu stock amsanuiiEanwIn 8 e (@anas 1 1Ha) laeludewtidy lu
47U299 Trace Metal Mix A5+Co MMn13U5uilBuamsiuuindy 1 aRsnidlu stock 21119

| = o AT @ o a -
vidiRe W AR Wiiuigungil 4 asdraldes

2. Milulngaansusiazriinann stock MsFunating: 10 Jaddns wargAa1san
stock 184 Trace Metal Mix A5+Co 1 Haaan? 1@ W volumetric flask 2w1a 1 amg UsuilFunmg

Wasu 1 ams e lidaiu
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MAWHUINT 1 N3 aEFaneerThiorocesolm <p Livansyaaa 5ommm 1 4R Taasials

FudgRaanTRgh g edsaEms nage 2491

MWHUINA 2 NI9RENAMINY  Chlorococcum  sp.lugaauNaaauIa 1 ans Useniod

1 49 TnaisinnsTieniAuazuasanuasnlingassamusinasn 24 42l



MWRUANH 4 nsdiansiualsiues flaednA1ANAULAISILLATEY Spectrophotometer

UVAVIS: RANANEASARY B50-550 HATHINAS

32



33

0.8
0.7
0.6
e
= -
= 0.5 —— 11571 1
(o]
2 Tuad 2
g 04 &3
0.3 - i 1VIAT1 3

NE/E> N T
o mf A B SR
L B o=

)
HNENIAAU

Ady Id -dl Y o U v d‘ = | g.JI 1 Y o ¥ € Y 1
wnanstluenasianulidmiunisldnuienisfnwivingu ldeygynlviluldusslevidsunisen

lidnsdllagvisau Snvivhudlvidaudasilon wazseseedadadivesenaisynasaninisinluly



34

MNHUINA 6 NMnRaes RTINS BWILENAeA 3.UTONCRD) AN End LY

Chigracocati’ spema afmd 33 LR W RO 16,203t 20\ I aguiua

A
AZ B 99

NWHUINH 7 T8N19903 AoelLrFedind (Chromameter) %@ Konica Minolta §4 CR-10





