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ABSTRACT

The effect of omega-3 supplementation to be value added of organic
tilapia (Oreochromis niloticus) in the biofloc system was investigated. The
experiments were divided into 2 parts. The first part was to develop the feed
formulas supplemented with various fatty acids and the growth of Nile tilapia culture
in the biofloc system at the laboratory scale was determined. Nine feed diets
containing 30% protein and 9% lipid were added with different types of oil; control
diet added with soybean oil (Control), feed diet added with fish oil (FO), feed diet
added with fish oil and soybean oil 1:1 (FO:SO), feed diet added with lard oil (LO),
feed diet added with lard oil and soybean oil 1:1 (LO:SO), feed diet added with fish
oil and lard oil 1:1 (FO:LO), feed diet added with Schizochytrium sp. (SC), feed diet
added with Schizochytrium sp. and soybean oil 1:2 (SC: SO/1:2) and feed diet added
with Schizochytrium sp. and soybean oil 2:1 (SC: SO/2:1). Nile tilapia (initial weight 30
9) fingerlings were cultured in glass tanks. Stocking density was 50 individuals/m?. A
pump system was installed in each aquarium to maintain the solids in suspension
using aeration blower and reared for 8 weeks and feeding rates were fixed at 5% of
the initial weight. Tilapia fed with FO diet showed highest growth and weight gain
(62.7+0.18 ¢). However, there were no differences in the survival rate (95-97%) and
feed conversion ratio in every treatment (1.4-1.5) (p>0.05). The fatty acids profile of
fish flesh fed with 9 oil supplemented diets was studied. Fatty acid composition of

FO was highest in total omega-3 and omega-6. The second experiment was to



develop a premium grade organic Nile tilapia with high Omega-3 tilapia in biofloc
system at the pilot scale. Four feed diets containing 25% protein and 9% lipid were
added with different types of oil; feed organic diet added with soybean oil (Control),
feed organic diet added with soybean oil (SO), feed organic diet added with fish oil
(FO) and feed organic diet added with Schizochytrium sp. (SC). Nile tilapia (initial
weight 100 ¢) juveniles were cultured in tanks. Stocking density was 50
individuals/m?. All tanks were aerated and agitated continuously using air pump.
They were raised for 120 days; the feeding rate was fixed at 3% of the initial weight.
Tilapia fed with FO organic diet showed highest growth and weight gain 345.8+1.68 ¢
and 322.0+2.95 ¢ in SC organic diet (p<0.05). However, there were differences in the
feed conversion ratio (1.4-1.8) and survival rate in every treatment (92-100%)
(p<0.05). The water quality within the fish ponds was in range of the standard of
aquaculture. The fatty acid profile of flesh fed with 4 oil supplemented diets was
studied. Fatty acid composition of FO was highest in total omega-3 (EPA 21.63 mg/g
and DHA 91.08 mg/g). Fatty acid composition of tilapia flesh fed feed added with
Shizochytrium had less saturated fatty acid content than other treatments. However,
the proportion of fish oil suitable for increasing the amount of omega-3 in the flesh
was better than the other types of oil. Fish production costs raised in the biofloc
system was 1699.80 baht /pond. The net profit value was 318.95 baht / pond. This
study demonstrated the efficacy of omega-3 fatty acids supplementation of fish fed

in biofloc system was observed and it could be commercially valuable in the future.

Keywords :  Omega 3, Nile tilapia, Biofloc system
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Ami 14 gaumgiiennialutenideslalaatunsaluduluemsdunians 4 gus lu
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A 15 gaumgiitluvenidesuarfiaesunsalvduluemisduvsans 4 ans Tussuulule

WABA TLHLIAWHIZLAY 120 TU .ooooroeeecrececeree s 62
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A 16 USinavasuviuaseviavia luveiidesanlaiesunsaledulueimsdunsd s 4
a3 luszuululenasn s8EEIaUNIBEEE 120 TU oo 64
- 2 [ ) a4 a a o a EIaR,
A 17 USinaesudsasatstviaiualuvesnifesdarlaiasunsaludulueimsdunsd s
4 an3 Tuszuululenasn SEEBIAUNIBAET 120 Tecrrccrcrecenscennee 66
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AN 18 USunauasiaunsanneznaunanus Tuvenidsslaidaasunsalusiulueinig

BunIdna 4 gas luszuululevaen s8EEAUNIBEEE 120 TU e 68
AN 19 YSunaeendiauasanguitutenifestaiawdSunsaluduluemsdunid e 4
93 luszuululenasn s8EEaUNIBEEE 120 TU e 70

A 20 Aanudunsa-ansluvenifestanfiaesunsaluduluenmsdunidns 4 gas Tu

S2UULUTONADA TEHLLIAUNIZIAEE 120 TU. oo sssnssnnes e 72
a i 21 werliile lulpsiauluvenidesandaasunsaluiuluomnsdunida 4 gasly
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amd 22 lulasnt lulesiaululenidesardaesunsalvduluemnsduvsgns 4 anslu
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amd 23 Tuesn lulasiululenidesanfaesunsaluduluemsdunians 4 gus Tu

sxUULUTONADA TEZLIRNIZLALT 120 FU oo, 78

A9 24 veaws WeoarlesaluvenifesandiaeSunsaluduluewnsdunsdns 4 gnslu

5UULULONADA FEELIAWNIZLALD 120 T oo 80

A 25 WeavleFasiuluvemidssUanllaetunsaludiulueimsdunidns 4 gas Tussuuly

TONADA FLULLIAWNIZLATE 120 TU oo, 82
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A% 26 Biochemical oxygen demand Tlutsiiasslardaiasunsalusiuluemsdun

14 4 ansluszuululonaon sE8EIaNIZIALY 120 TU . 84

AW 27 Chemical oxygen demand TutefidssUanfaasunsaladuluomsdunsons 4

g9 5tuszuululonaen SEULVIAUNIZIAL 120 TU oo 86
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AN 30 WNannaUNYIRANAUTUTEUULUTOWABA oo 106
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Tutgtunszuadennisaulaguaininntunasiianudeanisemisiidaing
Uaenfegetu esnnduilnadulvgsuslienuddysulasumsuazauniniusniy
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1 Vandia weituszimalnedudsemaiiinisihnisimngidsasdioonauduseaslud
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AFIEYNITAAUAIUTTUITENINUTENA, 2559) w98 iN15890DNAUAIUSTHIDE19UNN
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4{‘ £ a a & 12 v d‘ 5 M Yo [ aa
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whdgyminisdanisenuamuniniddlainuifalunisiivendeniinaindniun u1usuld
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walulagilde n1sldnznaugdunsd (Biofloc) Mtielunstesaagwinvede (wouluiile)
Wasuveadelinarailuvesiiiioinlulduselovinyuilsunieluve (Azim and Little,

2008) e na IVELA S IHANARTNIIAIIUANYUABNTAWUTEEZEN?
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dosveanisiinlsavasaidengadu Jostulsannudndenluggioiguazdionsedunns
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TowN-3 N0dNLELALALBYLD I1UIU 42.86 Haan5U (8RS, 2560)
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N13RM3IIADNETT

Fngmaluveslaniia

A 1 anwezuesuatia (Oreochromis niloticus)

Uaniia Oreochromis niloticus aagluaad Cichlidae Fsfivarsana siivafiada
agluana Oreochromis spp. wagil Foardafe Nile Tilapia (Nelson, 1994) &1#u
punsuisuvasandagnandudumaaynsaislided

Knindom Animalia

Phylum Vertebrata
Subphylum Vertebrara
Superclass Gnathosmata
Class Actinopterysgii
Order Perciformes

Suborder Labbroidei

Family Cichlidae

Genus Oreochromis

Species Oreochromis niloticus
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ASUNEMALATUAUTIUTZNAUAIEAUASULTNLAY A UASUBDUIIUIULIN AIUASUNITLAAIL
ASUDOU UATUDNLAYATUNBIBENAY 2 ASU ATawANA9IINUavdawmdfe Yaitadsuiuin

vukarsutuinansanaiy AwAuiiinga 4 wal Ja18nInv19aINa1dITILIU 9-10 waU &

v ada A ¥ = Y

NAAMNULULEUTN9E1M 33 1nan amildderludinansanansnanildiy Nnseanuiul

d
diduegnilagn UTnuiuATUseuTeInTUNs ATUAL uazATUNIS Taduriuazden
dnvnsndnsanetnnennszaiemly (faywssa uazany, 2551)
AuauUALazidavaslarila

vanfiadumituiadowasfinduoims usazgeuivamine unasinouiiendoay
T ddeuvesuuas Buvdsingfiaaedudiuinuiule WedvwalnasAufivmnamde
20N U wazdusouvesluis ewnsmussINTR ik lsth arladin uazdsourosuag
druomnsiasy Tiun $1 Yanedn nnddas wagtanu drunisidedute dauunnagld
91M19ININGT LAYEIMNT HYTMINUWnY wazyadnd yandadddevevedsiuiulugs
(eniunaduiug) danueanuiasUsudndiiu anmwingseulanainisAnyimuitvaiia
nureANnANlane 20 dauluiudiu nudedinw 1Wu nse -A1s (pH) ladlutae 6.5-8.3

a I

Lazannsanunegumvgillane 40 asrwalea udlugamgil N1 10 seALwaldys
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wuirUanflausuduazasaAulalalifn velldu mszduinlaby veslarsiailegly

WASHU (LAIMN, 2556)

nswaniuguazslyvesUanila
UanfiaanunsanauiuslanaonUlagldiog 2-3 heu/Ase uii1emsiiganauay
winzan luszeznan 1 U agnauiugla 5-6 ASY au1R1guazYIe NsauTuguasausiag
AzUANANAULUMUENMWINARYN KATANINNIIETTINGIVBIUAT N9 TRININITYRITalY
5 & a ] a ay o 5 & A o« a a
wazguwerasatila wuhuanfiaasiliuasinwelielininuend 6.5 wuiwaslaeunivan
fandalildvuenauiuguseanmuindonliviangauiion1sasly Yarezsuiuegiluga
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uwingndanlanfivuianazduiuglavarfigazuenaenainguad suadesilagiienien
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uenfuinduiiauniagldainsnuneaoudinan duraudnansuszana 20-35 wuRing
AnUszanm 3-6 WwuRms armnaasinvesdsltliuegfurnavesmauamdnain ades
aSasoudosnds Tunereulauaisdy o Weenluuenseliuseana 2-3 wns vaeiieniu
WeUarfiadreFearuaiundawardruinning lusneddvardudedrodndaun

1nd 9 51 uazllodendudieligndedaudifazuansennisiuglagdradnaaigiululngld

Y

mnuaziaiuu 9 Maednedesinaidtdnanlduiuin Yarmdfagldusnamimingui
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Tviosvesiaudle wWieilunisnszquisasibidudensdy dsdudeazinslinisas 10-15 vaq
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USinadlaiinesiu duusiagasalusyann 50-600 Wee atluegiuvuinveusival Wevan
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Wugudaasa aeldian 1-2 $2lue Yardadleiulanlasunisuauudienliluuinuazingaen
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21N59 ﬁauﬂméfwgﬁﬂaa ylanawraedsnuuaisiisdunsly (FnATy, 2536; dus, 2548)
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1. auidunsa-ans (pH) Ao emduduveslelnsiaulessu Afleglutluteidss
Uanazdinsdsunlasasaianudunsn-ane Tutwisludianatsiuuagnatsfiu siadl
Homnunasineuiy uarfimirdnisdanmesiuadunounarsiu ildmanudunsa -
qqgﬁuuazma 1 anluneunansiu vlvinadenisidesalnenss Aevilivatliivln uas
pld drenubunsn-ang fungaudensimzdssaniooglutag 6.5-8.3 tiidunse
anunsaudlddonislayunn viedefifanimdusig iwu Jeluns dauddudsasnia
{Jonsn 1y wenluidedawn Tnsunfthdussssnulddesninidiiunsa (a3, 2526)

2. Usnmeendiaufiazanslui (Xu et al, 1994) Uardiasniseandiaulunsmela
Fovondiuluihanas Uarasludumelaiind Usinavesesndiauiiazatsluthazann
vi3etiontungiiy

2.1 gamail eendlauazazangluilafuazinilegumniivesiiandadiay
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2.2 A1LA WAdAuANendluazazatglia d1unlinauhugs
sondlauazazateiilitosa
2.3 AMsduATIEYLas a1fivdkazinasiaauiivdnsduasIginasin

USunaueanaulutagiuunnyy



2.4 msmela a1dnIun Awdn wagnssalsidusunamuwduunn agvinled

NS IR NTLAUMLNINTY D1V LANNN1IZVINDDNTRULAE VI MUaInelaUSuueanTau
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PmunzausanisagaUatiia kA1senin 3.0 TadnSumedns 89A1590958ansEIauntuea
11 FadhaznuusingnisalvesUataseialunewd Jawanslimiuinlsunuesndiaulule

BYIaIanae sl 39Readinisiamsasiufisfiveandaulutn (Mader et al,, 2017)
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3. ansuaulnesnled (CO,) dszduresasusulneanlanlutriigs aevinliivan

A8 FIAANUFTUNUSAUNITTUATIZVFIVDINTUN hazwnasnmounsluul USum
¢ '3 a = & a ¢ ¢ al |

AnsuaulneanlonaziinunIulunainatefu Usunuaisusulneanlonnmunzaunanis

eaUafia "L;Jmiqal,ﬁu 30 UaaNIUFANT
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4. gaunil (Temperature) Uagyauas (Photoperiod) gaunnivesdludadei
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AANYTIINIINTAENNDDUABNITATITIN N15LaTeAUL N15eRsyiuglvavu Tudaimes

¥ '
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wueamngiuieindt 14 °C uddluudazlinng avneliiiiegungiiiiuyui 20 °C Unf

a

gaunivesnusIIUYAITRULUSTUgMUVIYToIN A Lavldy Latitude ndfAe gumngilae

lﬂ' Y v 3

gudloeglnalduaudans uazazadelnatalan dndundumndnidendu (Poikilotherma)
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zUFuaunnisantentaungiutasnulagiseun e
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9 U

a1u1sauSunarinweamgiiladniivaivuinivg Wewindadiuliuinsveanianiy

1%
[ o 14
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NIMIVANNITANEUINITTIRIUIINTY AUVUILUUYENI NMTazareveseandiauluunaan

anas legaumn gy msudstuvesimugungiluivaddnuinndt 2.5 wns (Thermal

Y]

stratification) A1siUABULUasgUundilinasiani1siasoyiRulnves Nuwl unasineu &9
Netestumdmanilosiuroauna i wu lnoznou Yoiundsiinaamgiia 15-25 °C

a

amsedTyIveugungil 25-35 'C amTeuRuunulien Neamaiuinndi 35 °C Flyl
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Jusslevivaivihliiiaundeduiivendniun gaumglgeiuly sildansivdssian
719 9 WU eMdnfngiivwazuias Tiwunndey
5. an1mAngwest (Alkalinity) anudusisresdnduanuainisavesifiazasiiiu

& A LY 13 1 K 1% 3 3
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lansonlas \Dudilng (udy, 2540) Tuvsannzsssunfazinisuaiunuazlansenlongs
! % A [ | ! [d ' ay 1A ' & a a 1
Wy dAdunasnneuivain Aaudunwmiussstyfliieinduaisiy Ineundluue
& a1 [ ! 1 ! a [ 1a ! & !
Wesanaziliaauludegsening 40-400 dansusiadng (Lawson, 1995) Araudus
sriinaieaiosiuguandfsudu 9 1wy adfilered manudunse wazaiaunszeng
) £ wa ! ) ! Y < v 1 1§ ¥ R =
Jusiu Aaandfvesdianuilusweniae Wuidieaivauldliuvaaiiinsiisuudas
Mewsuiuld Marnudusisgeazdosiulilia fileyuasuwdamnn dranudusien
nswWasuwlasanierluseuiulasunuategesinss Jesdudunsenadain Ay
Jusaweshiuanunszanwenidnazianuduiusiu drimunzdwiunisldassdng
a0 ) 1 k% Y a (% o < J a

mssiAnAnulusuazaunsEatndifgaiy saunsausuaulualdlaenisidiayu
9717 Tuunsiuiddgwiieatuaanudusiiwenigawazaiaunseasdniilia ey
vosgauyhliainels lnsanzludmeuuieddiunatinou Nuln1sdunseiuasgs
n1sudbevilalagldaisiadl wu Jeweuluflen evgiideudamauazunai@oudainn
(Useiines, 2534)

6. AulUS LIV IW (Transparency depth) A1A1ulUsanasvosundu
ANaINsalunisianisdesiiuvesiadlunisnequiuasivluui aulusaasuesuig

! a a o &3 ISP 1 ! a Y 1

wingausienasyAulavesdniin AIsiA10g 581319 30-60 WUALAT M1AALTUTEd
AINT7 30 WUAAT kandIdaugurseiusuaunain oulniuly unurday
Tsslaunnndn 60 wuRins Iuluuansinhdulifinnugauauysal ldwisnzdenisinizites

dmn (waea, 2533)

al

7. ansusznavlulasiau lulasiwuduasuszneundnvesiusiu Judussivsenou
Adrededidin wuafide wasfivurswdnaunsossuddlulasauneinaldlaenss fvd
Jerenaldlulnsiouiiogluasuseneu wu weuluie viiolunm dmsunsduasziiuas
Wioasalusiiu a’liﬂizﬂauvl,uimwusumLLuﬁqﬁwﬁagwaﬂagﬂLLUU Fafruddyuandneiu
Tudumsmizidedaiidoufnely 3 suuuy e wenlandle Tulnsvi uazlumsm dadu
aflunidlulasiau drwdunsslulasudunsinlulasauluesdussneuresdsdidin Usua
asusznevlulasiouedndig q Saunsalddudedlfdiuinneg anudndeiinaty
werlullelnsUniiduiivsievatuazie Insanizluguaes Unionized form nseueuluiile
du lonized Form viseueyluilon lififiurodniii VuusiazilegluuSunaann o n1suan

iveenlunieTusgivafievuargnmgivend sedvanududuvesionludenazldidu

dunsgsiaUantialsiiu 0.02 Jadnsusedns (vuns, 2556)



8.A21uLfal (Salinity) AuLfnvestn muneds Usunaweauda (Solid) wiswndeus
s 9 Tnsanizlufounaslsdiiazanseglui InedouAadumieiniinvesansdandn
JunSusenlaniuvesin wiediuluiu (Part Per Thousand, ppt.) faindsaniinaninde
AuBLun (Carbonate) gnivdsuiliu Oxides uagnanindelulus (Bromide) wazlelolad

&

(lodide) gnunuiilnsaaslse (Chloride) wazdun3ding (Organic Matter) gnoandladly

NanuaANUALYesitaziauana1eiuly LauraauinarUseinnaesiu dmsuihindien
AANUsTIagud dduidalaeniluazaiunsasgluiindianududszuin 7 ppt. ba
a [ I go’ aa [~ | dy [ (% 4 = a ¥ v o |

wazuwilnazendeegluindanuauganinild uidediludsuulas fazdagdanngny
wuds Yagtusudsudesarladaduvannide anuansznine 5-10 ppt. Tuihnsesuas
nsdsslatnzmennazfmeialuindanianuaudes Tudswndyduindu (n3eedng,
1.4.1)

9. AYUNTEA9YBIUT (Hardness) iR nUsunuveunfsuaaiduuiavargagluii
& 2 a a = | a a o &0 &
anun FaUsunanndewaiidinanenisiasyiiulavesdniun iWudiuuseno ureansegn
Waen A9 Y vey uaziinasonisiln wasn1sasauesiiseu Wusu uilutevaidanisiiny
N3AN9eEN 15-300 fadnsusedns mluvaidesuandimaunszanminil 5 Tadnsusedng
ghlivanaigdulng 1asen wazmeld (nsuusess, u.u.4)

o w 1

10. Waawasa (Phosphorus) wgaWa%’aLﬁ“meLi'ﬁmsuﬁwﬁﬂﬁﬁﬂmummymaﬂm Tl
AILAEITeItUNSTUIUNITILIUUEATNA1Y 9 Tusiene Yanfianudesnisneanesaly
U3maunn uafiansansogadureanedaaninldtesdefieutuuisinvindu 1 Wy
wraioy Usenaufunleanealuhiogiosuinlnseglutag 0.005 - 0.05 fiadnfusiodng
(Dato-Cajegas and Yakupitiyage, 1996)

11. AUy (Turbidity) A1uguvesiazinanaswyiuasslull Wy aun1Afu

a

¢ A a ] o § ¥ 1a A % |
NINY LWAINABDU LLUANLIY LLiﬁ']ﬁ} Vl'ﬂcmﬂilnmLLaﬂWa@ﬂaﬂl‘Uquqa@aﬂ I@ﬂﬂ'ﬂ']llsqu

mmzaméfm%’mmﬁmﬂmﬁamaag"lmm 30-60 WwURLLAT (NTUUTEUY, 1.U.4)
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walulaglulavasn

AN 2 penaugdunsd (Biofloc)

walulaglulewasa (Biofloc technology) fie N1sldnznaugdunie (Biofloc) 114w
Tunsdesaaennueads (weslinde) wWasuvesdeiiiothluliusslewd lulewasaausn
Anldesmusssned uidmiliauisudondoulmvasatufiteanazneuazauiiiufiy
vonaeiuvesdeiduidu lulevasa avinideiinanuaunavessnidruvesaivouuay
ulnsiaulush innsudesveadesmanarsduniddediulnsiauduesddsznouldun
nsnexilu (Amino acid) WA (Protein) Gsagnangluifuuesluiflon uazansormsdiman
arsluleinsn (unasnrsuaw) Téun uils (Starch) tina (Sugar) iwaglaa (Cellulose) wag
wannnle (Fiben) adluluthweadedargnivdsuludunznaugdunid aznougduvisiule
waeatiazfunduuasadurigsmanieninelslnsiia (Heterotrophic bacteria) funsaudarfu
\Hunznouuriuase vuinvesngunasmegi 0.2-2.0 fadmns (Avnimelech, 2015) (Al

2) sdnsifnasemsdmanasiulawsnasludniuaglunsedulvlulevasafslulasiau

1 '
1 = a

(wouluile) wldlunmsadrawadlniunntudinuugdunidnaziiuundu Ysunauwenludsly

ihftazanas Sadewadlmifiiidifearsnlusiu WednithAugdunisinududumaea
drlufhiuhdnidlduewmsiidlusiutues mslénduasalunisiiauenludoias
Fandnisiinnsguaunistunifiamdu (Nitrification) 1esan Heterotropic bacteria a¥
ww3Aulasanin Nitrifying bacteria Usyunad 10 1in ﬁﬂﬁﬁwﬁiﬁgmé’miﬁwﬁ@mm‘wﬁ n19

Yo A =

wWasuaeitesasuardwmalidaidauaininiulusie (Crab et al., 2012)
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nszUIUN1SLAR Biofloc anunsaninldiowmusssuwd widesiniunduimieve
L?:mé’miﬁwzéfmﬁmimﬁ'aulmmaqmafmgjmaamnmmmzmjuﬂaamsmﬂmﬂauﬁﬁuﬁu
Uowaznaneiluvesdeduia lulenasnssinldidloluuwndnhiidnduseninmsveusy
Tulnsiau (C:N ratio) Aitmunzay unasiunvesmiuoy 1aun uils (Starch) dana (Sugar)
waglaa (Cellulose) wazwnnninle (Fiber) unasisnveslulasiau liud nsnoziilu (Amino
acid) 1Usfiu (Protein) (ayas1, 2556)
nsthdalulasiaunnmsmsidedaiiimdanim (ende, 2551) msilulasiau
mmaaLﬂﬁsuLLUaagﬂLLuulﬁﬁ'u Fududesedenszuiunisveddidiagn 4 saman
wuafiSertnundusiidie nszuaunisuanlunistiitalulasiauniulaesiu 2 nszuaunis
il
L.asguaun1slundfiady (Nitrfication) nsruaunisluniiiady
(Nitrification) 1funsguauniseendladuenlunededinuduiugiedn i lndululas
wazlunsn lngandevmifiveswuniiSeUssameslansen 2 wia Ty 2 Tunsudeos Tunou
goausnfe lulnswdu (Nitritation) Iaguuafiisangy Ammonium oxidizing bacteria (AOB)
fnihiieondladuenludlelniululasy diutuneudosiiaesie lunsadu (Nitritation)
TnsuundiiSongu Nitrite oxidizing bacteria (NOB) ¥utirieandladlulasviduluinsy
vurinuailiseeanlansen sis 2 vdavendladuonlmidodululasv wazlumsn
svvvaregluaniizualsta uazléindsnusenun wuafideazlindanuilufaen
Asusulpeenles wse lelastauarsuaiunuluunasnisueu (Carbon source) foly
wupiliFelunslndafivlfiAnnszuiunisluasiadu 16un wuafiiBenan Autotrophic
armonia oxidizing bacteria (AOB) WunuaiiiSefioondladuenludelmdululas wu
Nitrosomonas spp. Wag Nitrosospira spp. WaglhuA7laenan  Nitrite oxidizing bacteria
(NOB) WunuafiSefioendladlulasyilmdulumen wWu Nitrobacter spp. wag Nitrospira
spp. (Sofia et al., 2014)
2.n52U2UN5AluASTAYY (Denitrification) nszulun1sAlun3ilindy
(Denitrification) 1unszurunsimdlumsnliegluguvesfinglulnsiau (Nitrogen gas or
molecular nitrogen) viausiidifnedu q sauis Nitrous linTudegdunisiiisadest
nsvUILMIAluRsTAdy Ussneumeassmnning q sefuiie manusnilumanithiduiuly
wsnlagannsafaziaigegldanneiliflungm wilanuaunsolunsdesaanelusiuvie
91un3zUILNS Ammonification #13enszUIUNIBY 9 MnTlaeadumnididineglalned

foailuinsy Wy wueSsuewie ludda Pseudomonas, Achromobacter, Bacillus,
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Micrococcus wag Thiobacillus denitrificans Taediuluginszuiunisaluniiiadu lumsv
sggniddsulidufalulnsiau Tnenguadunidngy Aerobic heterotrophic bacteria 7
anusaldluasy Tulesi lussneenled vsedaus WWumsudidnaseuunusendiaudassly
anmzueuendn lulfuanseidlumsm Wuidudidnasouunuesendiaudass nsguiums
Flusifladuasituneuninfavesjiten 4 Tuneudstuie lusineenludgniuasudy
lum3aoonled Tulssiudeudulunineenled lusdnoonledgniudsudulunsaoenleduas

v

lpfnelulasiou Fadundndusigavinevaanssuiumsiunsiady Tnefeulsdiinszduns

9

anguveslulasiay
Nitrification
Nitrobacter
N2
Cyanobacteria
Rhizobium

; Azotobacter
of protein \ Beijerinckia
oXIC

L NHy. ANOXIC

W
= Nl groups Pg.ﬁ\m ao® / Nitrogen
NO; of protein a e fixation
e
Peeudomonas NO, Clostridium pasteurianum
! e Phototrophic
other facultive N2 bacteria P

aerobes

Denitrification

o aa o all aa Y
AT 3 LEAINTEUIUNTS LUASTILATULAE ATEUIUNTA RS TILATY
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nsurUatulasiausemalulaglulonaan

¥
L3 ¢ 0o @

TAgUNALAIDINITNNADAINNTETUSL g ULNERIUINLNALANAENDUBLNNUUD

Y

o A

w3sliifgaduagnudinsewingg JadaidudumpdAyfineliiianisavau esansedunsd

o

a

Tulpsiaunigluvadesdaiintues memgluwdaneidunsldlulonaspunduiigae
UrTalulasiauddlaietu nelakauleinin nsnaslilulenasevinaulasg1eiiusz@nsaw
eluvaidesdniun (@1ynm, 2556)
¥ a = ’Oj 1 I~3 ] =

- AgdpslinsHankazyusuresingluvelueg1e

- fawinsiiud1weanBauliuInne

- MamuaNdnduvesnsusuivlulasulinugan Fadndiunmuisansening
Ansuaunululasau (C : N ratio) Mnunzau@s 20 nanide windluveiilulpsiauwindu 1

¢ a1 o = ° v a N6 o v ~ a a o A

ASUBUATIMAAY 20 Feaevinliadunidvinnulaegraliused@nsaim amsuwnrasnuives
A1sueude arsidasueulussAusenauldun wia (Starch) Winia (Sugar) waglaa
(Cellulose) waznanninle (Fiber) dquunasnuirvedlulnsiaune arsnilulasiaudy
asrUsznaulann nsmazdly (Amino acid) TUsAu (Protein) Yadaninariuitsduilnoidy
Jadenenseaunissyiulnveswuanisenguenmlsnsilalidusunaniisamenisluve

& & 1w @) 1 PN
Ao wasaunguiunatelungululenasnlunan

Feed (C,N)

de
Carﬁ}:- ydrates

Recycled @ Protein

Non Utilized =, Microbial Protein

\_GNH, —>NO;

AN 4 NTTUIUNISANSASTS Biofloc Tuuataeauan

fa1: Avnimelech (1999)
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nsaludulawnn 3 (Omega-3)

Linoleic acid (LA} C18:2n-6 Alpha-linolenic acid (ALA) C18:3n-3
BN AN Sl e G
COOH
| - C— |
Gamma-Linolenic acid (GLA) Stearidonic acid (SDA) C18:4n-3
C18:3n-6 l l
jDihomo-gamma linolenic acid (DGLA) C20:3n-6 Eicosatetraenoic acid C20:4 n-3
| = |
Arachidonic acid (AA) C20:4n-6 Eicosapentasnoic acid (EPA) C20:5 n-3
HE AASASACAAN
coom Ve e e Vs Vi TV i
Docosatetraesnoic acid C22:4n-6 Docosapentaenoic acid (DPA) C22:5 n-3
b sy
Docosapentaenoic acid (DPA) C22:5n-6 Docosahexaencic acid (DHA)Y C22:6 n-3
AV AV . T AR AR A
© COOH

awi 5 nalnnsdaasginsaludulunsegalewin-6 uaglown-3

fi111: Luchtman and Song (2013)

ToevlU Tusususnudssinnvsansalasiulondu 2 Ussnn leun lusfudus Tusi
13idush
1. nsalusiudud (Saturated fatty acids) Wunsalagdunilassasiseznounisueu

wazlalasuausaiumeiussfuInaendaly nInludududNTuINansssuyIa Ae nIm

aa

W1adlin (Palmitic acid: C16) 5998911 Ao nsaaLfiesa (Stearic acid: C18) @9 nsnlasiy

wiandsenelaanemsvsaduasigivulaLeg

2. nsaluiuldduda (Unsaturated fatty acids) Wunsaludunfinuszgaguu

lassadannsueu aswiumisiussdveenialudulidudiseilasasne 2 wuu Asluu dis

wag trans dwlngnsalviulidudneiusaegluguuuu ds Tusssuv@venunsaludud

L URNRET)

LidusuniaauwazdnnuiniuseeagegsenineesnauvesnIiuaun vse 10 (Mapato et

al,, 2010) Inensalesulududiswunaantadu 2 ¥fin AudnwMzIlATIAS 1AL IUIY

Ly [

=
UBEA AU
Y
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Ly 1

2.1 nynlusfufisl 1 1usye (Monounsaturated fatty acids) Lﬁuﬂﬁjuﬁﬁuﬁwﬂ'
Wige 1 Wuse ﬂiﬂlﬁuﬁuﬁﬁumﬁqﬂuiwms Ao nsannailniada (Palmitoleic, C16:1) way
nsalawadm (Oleic acid, C18:2)

2.2 nsalududidunnnda 1 usze (Polyunsaturated fatty acids) Lﬁumjuﬁ

v A 1

fiftuszaunnin 2 sWuszauly Unfvuseguansnlusiuagliegafuting Methylene
(-CH2-) Aunans feogratu nsnalutasn (Linoleic, C18:2) nsnalutadin (Linolenic, C18:3)
WaZNINBLLITIATN (Arachidonic, C20:4) Wudu (Park et al., 2013)

msdwunnsalasiunuausnduvessisnelaidu 2 ngu leun

1. nsalosulisndu (Non- essential fatty acid) Wunsaluguiisisnisaiuise
Fuasgituldies naaludulddnduiinuiniianalusisnie 1dud nsawiddfin (C16) wae
nInaLReIn (C18) ANaIsU

2. nsalusfusudu (Essential fatty acid ; EFA) Wunsalasufisrsnieliaiuise
Fupszituldessnludadlasuanomsrintu (Morel et al, 2013) nsnladusnduiidl
AMNEIAARINNTY talA nsaluadn nsnaluailn wag nsnexs1@laiin
anunsauuslaidu 2 nqu (Park et al, 2013) Ao

2.1 nsalesiulownn 3 (Omega-3 fatty acid) Usznaunay
2.1.1 nsadlutailn (Linolenic acid) 58 W -3 fatty acid gasluiana
A 18:3 -3 Junseleduitsangldanmsondnldios fosldsuainasemsmintiy w -3
fatty acids axfifusse Adumis C3 Fuainuydia wusnlug s wanUanuaginduiis
Wy Uanuganeu (Salmon) Uatedud (Sardines) nadeain (Walnut) way §am&as (Morel
et al,, 2013)
2.1.2 Eicosapentaenoic acid (EPA) figmslaiana 22:5 n-3 lagiidnuiu

A$uau 22 oyman usee 5 ¢ wusnnluUan tifufulaiuazauing
2.1.3 Docosahesaenoic acid (DHA) 1unsalusiulidusifiluanasn

Mgn Tansluana 22:6 n-3 lneldwiuansueu 22 exmeu dnuses 6 gludiudifyuede

N

(3 < o Ao & o [ a a a 3
U LY adUDILaEIanN LUUﬂiﬁ]VLGUNUVI?\ﬂLUUﬂ’MﬁUﬂ'ﬁLQ?EUULG]UIG]C‘]']ZLIUﬂ@?J@\‘iL%ﬁﬁUﬁ%ﬁ'W]

-

YOIMINIUATIA
2.2 nialesiulownn 6 (Omega-6 fatty acid) Usznausie
2.2.1 n3ndalutadn (linoleic acid) %39 W -6 fatty acid 3nIM1TULON

fiansluana 18:2 n-6 Wunsaludulidusiuaslvianfiudssnaviiazangluledu dusslewl
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[
Y = 1

Faelisesmemwangluuduildnturasliisadlasuasormsiduniy Tnedusilou
41591 IALNLYAE SNWIaUnATaIITUUNISUIIMITBdDN l@3uas19n UL AN
waamﬁamamﬁaﬁmﬁnaé (Morel et al.,, 2013) saudrfunaisamosaatiiovudslulunsyua
Hen dnashliseaunalsamesealarinsndwelsaluidenanas sreneldanunsadansiei
nsealutadnladesldannansennswindu nsnalutadniiunnlutisiudfia 1wy tsudilng
dsfudanunyTu (eniu sudhdy wasthtunend) ludaidh Wy Yan vies azwunse
aluiadn Idwuiu Tnsangludffuduuainen agdnsadluiadnuiniian (National
Research Council, 2000)

2.2.2 n3n9z35731adin (Arachidonic acid) WWunsalasiuiiadisainnsnd

= o

Tutadn daudAglun1sWauIv9353UUUT2a1MLAaEN1STIIUT0IT2UUUTZAINA

€

1YoNAINUTIIsanTEAUABLSAIN aTatasUastulsATlaviaandanlaniy NIRaLIRlalnd

ynnlusunenm ey YsiunenIune iy kartinunLdes

anUszlevivasnsaludulawin-3

1. Frwannissuiivennandeniivhilimisdudendululsdias astrvanusunm
Tosuluidense (uren wazauy, 25640) Jestumsiinlsaiontuilanaylisaanusuladin
qqs‘z’fmamlmﬁmﬁmiamﬁﬂ—?; Iuﬁwﬁuﬂawﬂﬂﬂizéjumia%w LDL receptor i Extra hepatic
tissue ¥INTU wazileldodiutiavivdeu (Low density lipoprotein, LDL) Tidu (High
density lipoprotein, HDL) Ingiauley Lipoprotein lipase udatuaangnszuaiion lagnuin
Tunguynieailuiivslaavameiafiiusunameansaluiurinlewii-3 guiusmsndnasi
Snsnsaneveslsalasiun (Sander, 1994) Wosandavanlasiuslnsnaimeslsiuas
lAladnasoaad

2. FreaunszuuUszamuazihpaneslinus ity @duasmaesgiulnves
Uaneuszamiliaulasi (Dendrite) %QﬁmﬁwﬁLﬁﬂ'gﬁ’UﬂﬁdwsmamﬁmmﬁmLLazwﬂu%aga
TN AR AL D ﬁﬂﬁlﬂuﬂizﬁm%ﬂmiumuﬁ‘umwmﬁuammﬁ%auﬁ (Voet and Voet,
1999)

3. ussensUinuaNvedlsadesnaukazldlawnn-3 Wuemsasusauduen
Shwlsaludasniauiiiosannans DHA uaz EPA annisadsansiineliinnissnauitedn a2
Talnsdu (Leukotrienes) Fwngann1ssniay

(¢ a

4. \Judlsznovvemduradidiadonyn JflnanssAunsuiagadlunisdon e

wadlinidenunaiiudu sz uugiauiuvhaulafuu (Wuin, 2546)

q
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5. myvslamidudandalinaviilvl EPA uay DHA wingeulumeaugluiunisanas
983 Arachidonic acid inn1sudstuiulunisvinufizendueulesl Cyclooxygenase finalu

< P v v v I

A158UEaN158519 Tromboxanase A2 (TXA2) NiNaYiN A NamEaATuUAINY hasds19a1s

Qlldow o

nseafuNauAY (Prostaglandin : PG) \uansiaaneeesluuiiddfay vuwinidun1sdusn

o

(%

fuveundnidentarylvvasnionve1edl uenaniddlinarliindndenasia
Tromboxanase A3 fildiinadonissusnvesnaniden (Voet and Voet, 1999)
nsuilaremnsiiinsaladfusialowdn-3 \Wuiseusuiuinsalodunguid
Usgleaiinesnanie fasneaunmsivenaisanuldnansineiinsatuieatuannuduiusan
msuilanemsfisinsalufurdelewin-3 waznistesiunisiinlsasng 9 asusimnsied 1

(5T wazaiien, 2556)

= 15% s o v A v
M13199 1 Yselevdmuavnmainmsuslarewnsiiinsaluduriialowmwin-3

N GREE Uszlevuannnisusinaaivnsninsalusiuvsiinlawmnn-3

Lewis et al. (1996) - anszaulasnaialsa (Triglyceride)

'
a

- WY HDL (High density lipoprotein)

[
LYY

- fUGINTIATYVRWLTAANUN UazuBLSIHaNGNTNIN

Van Elswyk et al. (1998) - anemdsansiAnlsavaonidentinlagady
(Coronary heart disease)

- annsingveandniden (Platelet aggregability)

Daviglus et al. (1997) - Hrwannsinalinluiugaiuluduien

Pandalai et al. (1996) - é’ugﬂmil,ﬁﬁzyfuaamﬁuéhuu WAz aUgNIALIN

Kang and Leaf (1996) - Josiunsiinnsieugesialaindanig
(Tachyarrhythmias)

Fernandes (1995) - ¥88AD18NTVINUTBI AN

- PIWWAUNLAUTZTA BUDI NPUEYAT UaZTEUU

[y

duiuguesmsnasudeglunssd

Siscovick et al. (1995) - ARANULELY kardudIn1sinlsaala (Cardiac arrest)

fis: Spiller (1996)
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uvdsvasnsalusiurdalowdn-3 fvhunldduanmsdad
wiaswoansalusiurdalowin-3 Avuldiduemisdns unaswesnsaladuyia
Towf-3 fasuluemsdnidiingjanein 2 unas fio aanthtfuiio 16ur Linseed oil ua
Rapeseed oil #ifldruusznouaesnsalusiu 50% Wunsalusfuriia ALA wazanUainzia
¥an (Fish oi) Fuduumasues DHA uag EPA dsfuannvamsiathaniduldidueims
dnsfinaevila 1w Herring oil Salmon oil Sardine oil way Tuna oil Wudu Felatudas
yinagiinsnluturialowin-s uanssfulunuunasiiogends wazamnsildsu dalfunis
vunawwensalutusialowdn-3 anfisuntusildluemsdns arlduandnisl ALA GR
ﬁaﬁlﬁawmé’miﬁmmmmmLﬂﬁaugﬂ ALA 1Ju EPA way DHA ladasuin Ined

UszanSnmnsiasu ALA Wu EPA 1@ 0.2% uaviUaeuann EPA 1u DHALSesuA 0.05%

[
Y

(Burdge and Calder, 2005) &3 EPA funumandgysiensUasiunisanduvesdudon fatuy

nsiasun dudamziaasiinaiiin DHA way EPA lundndamdnilagendinsldnvinduly

gnseMsiieaeeuied (@3ua, 2557)

[
o w

WrduUdan

ot

Y [d

Psulanduindunanalaannvaimzaingn tnennwielulwnnung iy Ua1winnas
a 1 <3 ¥ ’é Y [~ 1 v a o w a =
158 18939 Pukazuganew WWudy uiiuvanluunadsvesnsaludundAsy 2 vlia Ae

Eicosapentaenoic acid (EPA) Wag Docoxaexaenoic acid (DHA) @ailunsaladududinans

Wusze Uifuvafiunumddgysesenisfedudiulszneuvendeiuwad Yivannisinieg

Y

[y

nquvenninidon nalunisvitnnuvesssuugiduiuvessiniesuiidnaanan1ienis

anaulusang
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Result (%ow/w)

Shark Shark

Fatty acid Softshell Freshwater . it e . Tuna Lemuru
turtle oil  eel oil 1""’; o 1“'“; ol "o oil

Caprilic acid, C8:0 n.d. 2.47 - - - -

Capric acid, C10:0 0.02 1.93 n.d. 0.02 - -
Lauric acid, C12:0 0.58 14.51 n.d. 0.13 0.03 0.09
Tridecanoic acid, C13:0 - - - - 0.02 0.03
Myristic acid C14:0 1.68 5.42 n.d. 0.12 2.00 8.80
Pentadecanoic acid. C15:0 0.21 0.10 0.04 n.d. 0.44 0.39
Palmitic acid, C16:0 19.95 10.41 2.42 1.21 12.93 15.71
Heptadecanoic acid, C17:0 0.24 0.13 0.06 0.02 0.54 0.32
Stearic acid. C18:0 5.31 2.76 0.51 0.17 3.07 3.00
Arachidic acid, C20:0 0.11 0.19 0.06 n.d. 0.17 0.40
Heneicosanoic acid, C21:0 - - - - 0.02 0.03
Behenic acid, C22:0 n.d. 0.05 0.03 n.d. 0.06 0.10
Tricosanoic acid, C23:0 0.04 0.02 - - 0.02 0.03
Lignoseric acid, C24:0 0.02 n.d. 0.03 n.d. 0.01 n.d.
Total SFA 28.16 37.99 3.15 1.67 19.31 28.90
Myristoleic acid, C14:1 0.06 n.d. - - 0.05 0.03
Palmitoleic acid, C16:1 5.61 0.71 0.64 0.28 2:55 9.76
Elaidic acid, C18:1n9t n.d. 0.10 0.04 n.d. 0.10 0.07
Oleic acid, C18:1n9¢ 3222 28.25 7.58 2.68 11.18 7.78
Cis-11-eicosenoic acid C20:1 0.34 0.17 n.d. 0.21 1.96 0.23
Erusic acid, C22:1n9 0.07 n.d. 0.34 n.d. 0.24 0.04
Nervonic acid, C24:1 0.04 0.30 0.30 n.d. 0.46 0.08
Total MUFA 38.34 29.53 8.90 3.17 16.54 17.99
Linolelaidic acid, 18:2n0t - - - - 0.02 0.04
Linoleic acid. C18:2n6c T8 4.27 0.10 0.04 0.74 0.79
Y-linolenic acid, C18:3n6 0.10 n.d. 0.96 n.d. 0.04 0.28
Linolenic acid, C18:3n3 0.56 0.32 n.d. 0.21 0.32 0.39
Cis-11,14-eicosedienoic acid, C20:2 0.22 0.09 0.04 n.d. 0.24 0.07
Cis-13.16-docosadienoic acid.C22:2 - - 0.10 n.d. 0.05 0.04

Cis-8,11.14-eicosetrienoic acid,
C20:3n6 0.30 0.04 - - 0.07 0.23
Cis-11,14,17-eicosetrienoic acid,

C20:3n3 0.04 0.02 n.d. 0.07 0.22 0.02
Arachidonic acid. C20:4n6 0.64 0.11 0.14 0.05 0.92 2.00
EPA, C20:5n3 0.19 0.06 n.d. 0.05 7.81 14.36
DHA, C22:6n3 0.42 0.16 0.48 0.28 24.56 4.60
Total PUFA 10.24 5.07 1.82 0.70 34.99 22.82
Total Fatty Acid 76.74 72.59 13.87 5.54 70.84 69.71

Fian; Spielmann et al. (2014)
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#7%918 Schizochytrium sp.

do‘y @ !

Schizochytrium sp. +JuqaunIguILAUNg YU Marine thraustochytrids w U

q

a a

wWsnsEaEUs MR vetEms s yivlalulnasinnses tnzia warlufudy
ausanengduns dduldanfnihwesanheussfiviiasydulnnungnouduialuly
U11e1au Kamlangdee and Fan (2003) wu11 Schizochytrium sp. ﬁﬂ’liw‘%iy,lﬁuimﬁ
samduariidnsrdues DHA Tulvsugennnd 35% vesnsaluduiansn Schizochytrium

[ Y a aa wva a o/ a o s = ] [y~
sp. WudnanUgugisinuantanivlunisavaunsalviulisudadueadgs dedmulnglu

o a

HUFA Tungulowsn 3 win DHA (Yongmanitchai et al., 2007) Y9gUulafinuiduneanu
amievdadlaogdatiululunensudn DHA fusnnitu W@nwmsihamseeiatdant
PotauUssmalnguyhmsizdsuasannsatsnat DHA fifiusuags sufioldinu
wasnsalvdulowin-3 ffldnenwlunsadamsenamnssy amsewadifoldifnenings
ilesan maasydulanngs Vinalviuiasaluwadg uaziidnduves DHA Tulesiy
geunnii 35% yoansalusiuriavan uaﬂmﬂﬁé’qa‘jmiLﬁ]%iy,LauimqﬂuLméqmmiﬁlﬁﬁmm
dFudiou nsndnanusovildnaentliduegifuggmanszanimgivssma dmiuussmelng
famsowadidersiadannsaimuinismigideslugnisudn DHA nsnsdld (ngu

ALETURAEIMNTTY, 2552)

A 6 Schizochytrium sp.

fa: Robert (2011)
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2IMNTOUNIE

9111150835un1N (Organic food) ®IDOIMITINEATIUNTE NUIBDI D1UITA LA

o/ A

HAANAN1IN15N ¥R 57 Ll ETngdunII8M1aN15INEAT (Pesticides) 1iu Jaiall e1usufngity

Y

'
Y

n13218598 (Food irradiation) wazluldaneiusidnseiugnssuy nsuadnivuueasunin

wheudewheomnsdn fvdineesuniindeduiu vhudeuuewnnnunddu uazsulden
UiTaug e1vnsessuniinagisinunsnitemsnill defvesemiseasunin fe virlv
AuslnauwilalainUaenaindunsigniuail (Chemical hazard) lnglanganingdunsigms
n15iNwA3 (Pesticides) FsldAusgraunsnarsluinuaznalsunuynuia urdeadideinua
51 eBunIgnundnns Good Agricultural Practice (GAP) ttearldlaiiAnnisuuiiou
ye39aun3dnalsn (Pathogen) 1Wu Escherichia coli Fadunuaiiiefionduogludildues

'
1 )

dnidengu ndnnuldlulepen (uviiey wezdien, 2561)

3

'3 Ao

USDA fmunin f131 "Oreanic” agldldlamsivaudinens (sauidnfiiiduain
UVEISTIITRLAZTIIINMIINIzEE uazermsdwiuidssadnd) eidutagiuuasd
sunszUIuNILA Teisufwdndaurinunsiiianldludnuuedduedonss (ngredient)
AlFsumsudanagnmsdamadulunungssdeu USDA fisamunliudawini fe

1. \lodnt (odnidn uarld mandnidlaildgnlisesluutielunsifiule

= 1 %

viosUfTaugeing 9 sniumslformaeiuyszinn aniiu vioussw lHSun1nisgdae
915dn Ty "Organic” wazegluanmild@nifiasnmlunisiadeudilulvu q ldegrady
dasy

2. Huduiilihunsanududlamaiugnssvdenissidelsalaenisans
$edems

a

3 Jusyieilasunisugnuuiuauily

D
)
o
)
9
Pat
(e
o)
D
~
oD
®
Nad)
(e
=D
famit
=
2
[2)}
2N
3
)

d
nsSnwanmvesiunseinlagnsasuriinvesSyiunugn Yanitvaguiu venislide

v ¢

NN NYAL AR

N Ao o

4. fmgivuaglsaiivlasunsinulaenisldunasiiludngiivaosuuasiings
o o P = v o Yoy a o A aad Moo =
Mdunsesieiy vsemsdindu nsldismesssumalunistula vsedsous nldlvansiadl

5. aasnuywdUssivgiunaunsadiunldlalunisndniionansenisiies
Fad910u Oreanic L% 4 Alcohol, Ethanol, Calcium Hypochlorite, Chlorine dioxide,

Sodium hypochlorite, Hydrogen peroxide, Elemental sulfur, Lime sulfur W& ¢ Sulfur


http://www.foodnetworksolution.com/wiki/word/1125/escherichia-coli-e-coli
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dioxide ugu Maiaziinisimunliinasydalaldfunisnandudiussinnlandoldly
anwazla

6. nsrdnTaiiunszyldseiinisnsiuiu MWieiu THn3esile nions
Aausiu uazlilldansiad

7. ldfinnswanans Sulfites, nitrate %30 nitrite TUSERINATLUIUNITHAR
vodnns wedeniulnififinnsuay Sulfites en9agszyuuaainlédn "Made with organic
grapes"

8. lufinsldiedosariafioatu wilusuiidafufiofsiidu Organic way
Tallohdu organic

nansuTieosundinenaiidiunauiildldessuninlalaiiu 5% drfldudszneuidy

pasuniiniiios 70-95% wandusiiuiudnaainindundnfusioasuninlnonuin us
aunsnszylnadulsenevsesuniinuuaaints (luussmalneldinauunsgiunens
duvsy Wumheunvdeunazsusowaniueiinunsdunidnuuinsgiuana yonani
FiflindetnenantndifoniiduasunmsnanuasnsuslnAdudinensounas)

a a6 o w a a6 [d =
IATFIULNYATBUNTY UNT. (ammﬂummgmmwmauma, 2560) LU‘H&I’W@??:’TH‘V]

1% 1%
[

JPYMTULALAMLOUNTIUNITUINTFIU VB UNN. AIUWUININUINTFIUNBATDUNTITUNUFIY
YDIANNUSLAYATOUNIIUIUIYIA (International Federation of Organic Agriculture
Movements 138 IFOAM) 1A8N155USDIU9@NBUIENNTA UNYY. UIALEA W.A. 2542 LALADIN
~ ) a I Y = A A A a A ¢
fnsunledsuugednvaneass Jagdu unn. Junsgiunseungululsensuaniedunsed
a wa [ =3 a a [ fa a6 < a a a

nsUSUAnSINSIAUALMaENITUUTTURARA eI BUNTE NMISIAUREANAIINTITUYIR N1THER
J3uNITHARABNITAT NISHNNZLALIARIUIDUNTE SIUNITDINTOUNTE NISLALIARNT WAy
NSLAEIRY BNl unn. anansaliuimInsiaaeuazsuTeNandaugdundlaluyniuneu
AawnsnaatuseAvii sy nsuamdanaanvisuuiudsgululssnu wagdmuiedy
Han LUy

nannIshazAuarInelun1sidanarn1suUssUnensdunsd (Principles and
aims of organic farming & processing) WNEATBUNTE NUIBITINDL LNYATEITUVR LAy

[
v v

neRsEne fle dndnnisuazaugaanefdfeyeail

o

. ‘WJGJ,JuqigUUﬂﬁimamlﬂaLLUQWNLﬂH@iNﬁMNﬁWUﬁﬁﬂ’N&JMa’]ﬂ‘Via’]EJ%ENﬁ‘U

v ¢

AT

- WaWISEUUNSHARN TN Awe U TaswBBunI InguassIneIsnely
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- Huywazdnwianugauanysaiveminenssssued Ingldmineansly
WsusvyulsuldiiiinUseleviasan

- Snwianuaunavesszuvinalumiiunazuazanudsduvesszuuiing
JGExEH

« YostunagvanidesnsufoaiviliAnuaiureduindey

- afUALUTTUUNTHAALAZN I UIUNSIANI TR AidTedandn
UYWETITY

. %Mé’ﬂmiﬂﬁﬁ’awé’mﬁlﬁuLﬁaaLLazmiLLUigUﬁLﬁu?}%miﬁiimﬁ

Usendanaannu uazdwmansenusiadindoutiosan

A5INNLA89dnIUNBUN3Y (Organic aquaculture production)

YBULYA UIAITFIUNSLEedn TurBunsdasoumaudniunvtasiig  Neludnda 1
sda &

! v = O A g v fa A v fa & o & 1
N3598 LAZUILAN LAV UUAAINUNY dRINULLD WAZARINAUVINTLAZLUD NITWWILLAY

v v
v 6 0o a

~ ¢ o v a - I a a
dndurdunidanansavinlavidluszuuida viveluwvasniunlvaieunusssued Wi n1s
Gedlunszds Jusu uazluszuula wu ey veyu (Jusiu

11095143 LUaMTUNI5INZLa89dn 1418 UN3d (General standards for organic
aquaculture production)

1. nMsUFudsuszuun1suinsdanisnisuidngseuuinensdunsed Wunas
wnzidesdniuneg gy warlunsnistuniseysnduasiundwnaey

2. anulzaesdn i (Location of production units) Aaaduanuiiivungas
[y & A ) [ Aaa ! a a o & Ad
funsinnzidesdnidity warliiluanunndanugeulmnetlinaingt siuiadunung
wennuawaivissludunsenednitiuazduilan

3. 1159N15W1SUIRe 53U (General farm management)

adada

- FTUUNITNIBLALIRDINANTANAIAUABINITATUNGANTTUUALIDYINV D

Y wuImnsiansvsuazsedbianudidyiunisaimnuulusiwazaveounden

- STUUMSINELAB99 9Ll @S19NANTENUABAILINADN SAINNINANLABILUNNS

I v ¢a o

Fdunsresedalitinnegdusnalndlfes sauvisdnindudniinidudueims

Y

L4 (7 a a |

NAMADINAUITEUUNISIASIENIUID819T98U 1aevinn1SNaR TuNUNAUBE19

ey

AOLLDY LAZADITNYIILEUNITINNITHISULALFILINADUBE9ETUNLI AR IUUALY
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Tunesgiull lunsallunuiilgndnvatesiesaunguiuiendndniundunsd guanlungy

Y

Fosdniwaun1sdnnsnsuegdduswilnduulevieveingy

1%
[ 1 v ¢

4. grauntluavaninauueguesdniin (Health and welfare)

Y

v v
o v 6 o A

- Barawzdesdaiinfiadsgueundions agvlidn ihdaanuuduss ol

q

FIUNIUADLIALAZNITAALTDRN 9)

L3 4 A

- M53nlIAlaznIsUIAKUYRIERT Azdaadannisnisnareavaunily 1ae

q
o w

& vaa a A av v a I3
Wﬁnﬁnﬂmaﬂiﬂﬂﬁﬁiiﬂﬁqm VﬁaaqﬁvﬂﬂﬁnﬂﬁiﬁumqmﬂQULUUﬁ’]ﬂﬂJ

v
14
& o

5. Wugdnhnuagnswauiug (Breeds and breeding)

9

1% '
v 6 o

- Mswnzdsansdeniugdainduiugiuiu

- nMswaniudnowiuiAInduIssssnyf waziinisunsnuesanuywdiles

Y
& o =l

q' v sw o 2 v eaq v & a e
Ngauaziugdn i nldlunismizidesnisuiugilaannsmigiieuuinun sdunse

]

6. 91113 (Feeding)

- dnhensldemnsifianuaunanalnruinis auauReIn1suedn i
i

- SngAviiiuomsdnithdenduomsiilbimnzaudenisuilnavosyud
dielalliAnnisudsomsseinauyudfumaimeiosda i

- msliemsdnfigesdiladingAnssumsivvesdnihausssund was
finmstestuldlfiAnnansenusioduindon

7. 113480 n159lfnne waznisvudedaiua (Harvesting, slaughter and

transportation)

- laladremnuedon vevilvdnfthuindu vaedu f uasuuds

- NYYINANNTTYNAERIULATEA MIDNTUIUNDUTNALAE
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Azim and Little (2008) yn1sAnwimaluladlulenasa Biofloc Technology (BFT)
Tngdiassinuamih ssdusznouveslulenase uaznisatquivlnuasdninsenvosan
fla (Oreochromis niloticus) ynnsnaaasludsiiauia 250 ans fiogflusa Tneliermsdd
LUshiu 35 % uaz Wshu 24% enmalagldviidinszarvaunaeniial Wemislanila
1.5% vasimiinuan dmaduudanddnanluddlulenaealnedulufiosnuuangauves
dasndimves C: N isyfu 15:1 sefuveudauviuasy 500 Jadn3usiedns nuindnsison
193Ua1 100% wandnuartudilulevasn aandnludiniuan egralsiaulu@anded
szuululeviasadaiiteunnsos Sedesiinseenuuunaziudsuutasszuuiitefiazdiois
UsyAvsnmuagmisliusslevdanmaluladilfnng i

Widanarni et al. (2012) vin13Anw¥1vesnisusegndldmalulaglulenasnsie
LA HanEnvesUa LA Oreochromis sp. inaumunulus1siy Fefinmaidedy
gns1AULIRinYaIUaliauns 3 UkuL laud 25, 50 dsieanuiAiiuns way 100 Fase
gnuIAfang wazkiazaimuwudiyaniuey (Wifinisifiuanfuew) dindnuanadedus
77.89 + 3.71 n3u iheslufineuninauia 3 msnauns Wunan 14 & iuninthemaag
Tuyganisnaasslulevaen leiduundsnfueudunidludasdiu C : N idu 15:1. ng
AIUANNITNAGEUATI UL IULAAEA ARl dmesamn i e uduaay
wntunaonszezvaans Usinaueuludedmmauarlulasi-lulasiou gsganulunismaaes
s umuuLeIal 100 faregnuiafiuns (ViutnuenTudevisun 3.97 mg/t
waz lulnsvi-lulnsiau 9.29 fadn3usiedng nuardiv) nanangsdigade 43.50 Alandu dry
n1ssenanegeannuluyanaasslulenasn AuNUILIY 25 FregnulAiuns (97.78 +
0.77%) e1msiildlusmsgnslulenas farinitemsaunulasianizedisdafiniig
ML 50 67 flagnurAflang (P<0.05) vsdiluleviaspanunsaathulfidssarldlagld
Huunasomsdu 1

Crab et al. (2012) Anwnsttmaluladglulenasa lawuin weluladlulewasa I

wa a

AanUAn uuszlevinansagne Aausn1smuauaun MU UauaInIsnanua101mMswaL

q

Aadnwagiiveiyusegeiaunsailululalunmsihuvssendldinzitesdniun wmalulad

'
a

luleasatauanisinizidesdniindudsddulunisdanisdymsudaan dendenunas

wswgnamugluiunisiiulnvemineinssssued dnideuazinunsnsirluldluszuy
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1%
IS v

Wnzlagsdniunlusunas wanNugIuvaunalulagdasliniswauiusuldnazinisidewiie

<9

£ [
v a

Waundavilimeadatidunandfvasnismnzidssdaiinegredatuluauing

>

Long et al. (2015) lavinnisAnwinansenuveunaluladluleonasm nenis
WiAulnvedeuledigosn1ms Hen warn1INEVALSIURITEUUNNANAUYDINUGNITUNIA
ulumwziaeslanila (Oreochromis niloticus) Wua1 n1snaaes 8 dUavilaaiunislunig

asvasunansznursanaluladlulovasa Tunisiesyivlnfanssudeso1nis dealaznis

[y

pouauetradTruUfduiureInIsUfuUssTugnssuUardadifedurnsuluiiduasdfa
N151Aa0IUTENOUMILYANITNAADY BFT LLam;mmU@mﬂﬁjmﬁﬁmiw?{audwﬁw mmjwmagﬂ
dinasluyanisvaaes BFT woaf1sasueu : lulnsiau snsrdiuves 15 : 3 Anusuiuiy
vasvan 3 Alandudemaaunsludailusuauin 500 dns anududuveslulasivas
luimsnluganismaass BFT anitluyamiunu egrdidedfy awegsenvestaniy

100% TUsAu losfunazidnveslulenasn Wi 41.13%, 1.03% wag 6.07% auaisu Tuvue

Mluduvesyanisvaass BFT Yauansuwilduiiiouleioslunatazioulesilaiaiudueg

o w

Heddn Tun1snsiernidaneinet luwiveswadidinidanviinazidndonnnd Inetu

o

& A o 3 P 5 v & =
WIALAeR hazszauduilamsn) nanisanwrdwanaliiiuln wmalulaglulaWasmaiuisa

USuugansiasgiulnveeuleigesemskagnsnouaueuessE UUNNANTUYeITsUUNS

9

Ao GIFT

Santhana et al. (2018) nanatnaluladlulewasn aunsalduszlestainuesde
ulnsiauluthiis anunsausuugeaunmdild TaevinisAnvinaaigiulavestsly
ssuuinzdeddussuululenasawuunuiuiy lunmsveaedudefiunataudwuin 0.12 ha.
Tngldnnthena $19a18 wazmaduuvaennsueu 1y 3 yansvaaes Saumuiuiy 60
f/msauns. Wussezial 120 Ju Lﬁm?hasmﬁmxﬂauuazﬁwnLfluizsjz q Mnvensly
TewasruazUefiassuni Jnssdmsdwmesmemenimed Yunalulasiou uwazdadens
wiAulaae o nan1sneaes wuvsuialulasulaganizienludesivwazlulasy

wuirluvslulenasaiidanasuinnitveaivay nudiunalulasauluiinainelule

' 1
a Y [ [y =

WasarinItvemuAuegiltuddy dnsnsuanianaznisiasayiulaves P. vannamei

wulaluvelulenaeaiAfingn dwalinsluveiidnsisengevesgdunsdinulu lulenasaas

mdnetiunsdlulasuniluiviasidouiulusiundulsslosdinliausadens dwa

AraAdnsnisdsusmsduleuazannisuasevesdelulasiaueandanimuandoy
Jaudin wagauey (2546) nsAnwinisiiuszaunsaludungulawni 3 ludanila

(Oreochromis niloticus) tnenisldurdudaiyguinsedudie q fu naassluvarliavuin
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SuAURAY 105.73 + 4.49 nFu/f7 Ar801m1sNEIUSAY 30 + 1.0 Wesidudlusiu way
wasugesla 3100 + 100 Alawaasi/Alansy Nldundudainuifnsedu 0, 3, 6 wag 9
Wasidud 1Jutan 60 Yu wudndundniiusefseuindu 0.90 + 0.38, 1.63 + 0.30,

0.83+ 0.13 uag 1.37 + 0.25 3w/ u audwiu Ingardanlasuemsnldddulaiin

Y

NsgAu3 way 9 Wesidud dnssuiulnfinia (p<0.05) Yanila Iumju?ﬁu 9 @IUTNIITON
Sasnsiuemns sasmsiasuemsiuile wazussansamvedusiudirlndidesiuly
YNNGLNTIGY (p>0.05) Msazaunsaluiuludlevarlafilésuomsdliditulaigu
5¥AU 0, 3, 6 kay 9 Wosiiud wulitusuiunsaledu EPA fiA1 0.14 + 0.03,0.19 + 0.04,
0.28+ 0.04 way 0.36+0.05 Hadnsu/nsu Ymdnuie aua1du nsnlusfu DHA e
2.9320.06, 3.40 + 0.24, 4.15 = 0.25 Way 4.62 = 0.13 Saandu/n¥u tmdnuia audu
FeszeumsazauUsuansalusiu EPA, DHA waznsaludungulewii 3 fenfiuti (p<0.05)
mmzﬁ‘umﬂ%"f’mﬁuﬂammﬁLﬁwﬁﬂummi ludunisgeusundndaanainguilaaien
TnaAesiu (p>0.05) é’fﬂﬁumﬁﬂ%’ﬁﬁﬂuﬂammﬁizﬁu 9 Wesiudluomsdardalinaiii
TuwimsiAulanagmsiiusyiunsalutungulew 3 luvania

giu wagdde (2557) AnwivSualudusazesrusenaunsaludulueinisdanis
wiyAulauaznisteslavesUailus ngldunasluiuanivuazdanistnge 9 nauluems
fuuslrdleduluenms 3 sedufo 6.0, 9.0 way 12.0 % wazudazszduiinsalusiufis iy
weil (Mix essential fatty acids) 3 sgdude 1.0, 2.0 wag 4.0% yadlusiusiaminn ownmaaea
flusfiu 25.33% Loty 7.06-13.33% ndwuiigeslsvionun 388-414 kcal/100 n3u 1wy
FosUanluadunan 120 Ju nanismaassmuiuiinaletusasnsaleduiisniuluemsse
mstsaiulnveadanlus emsiisilusiu 6-9 % lugnsemsuaznsalasfuiisudu 2-4 %
vodluifuenun linmsasgiulalasdmiinvesuarlusgandiomnsiisfluiu 12 % lugas
9113 (p<0.05) Uszansamnisldussleminnewns sasmnsuanitle wazdnsnsenvesuan
Tusldumnsinetu (p>0.05) Usunameduiuluemisaesysulusivluievarldunndnetu
(p>0.05) udAnmsarauluiuluieouaniiviuidinasensazaunsaluiufisnduludevan
Ay druusuiunsalui LOA, EPA uay DHA luiidevarlaiunndnary (p>0.05) Fatiu
o1nsitlusiu 6-9 % lugmsems wagnsalusundsndu 2-4 % adlatfurionun oo
nsaseiuln Ussansamnnsgesls waznisavaunseluiufisnivluidevanvesuailus

a7 wavany (2559) MnsAnwmaiaialeind-3 Mntdulaminliaraulude
f’jmaaLLazmiLa'%mqﬁé’ﬂumumﬂiumqmmlﬁaLﬁuﬁmwm5’3@@@’18‘Emaﬂ’15mam§wﬁuﬂam

Wnazlunzsunsludnsdiudie 9 adluemsideselesy ssozainfigns) 150 f/U5u10s
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1110 &ns TuralvananadnlansenszueniifihUavunduingusnans 22 wufiuns gs 29
wufiuns Anaqth 10 Ans uwiaslnalduiungifionoun 24x24 msrauRung $1u 1
wiiu Welfiuiuiiligndanig endeuasvavteudalasliormsludnaifeiuaudy
(ad libitum) uag 2 a¥1 Huinan 75 Yu wudh madestalosfsomadindisagunas
ihifulamuludng 0, 1, 2 uar 3 % fUsinunseluiudfiouasiievearay egluieds
Hosunnsiueg9liudAny (p<0.05) LL@BfILLU’JI{I&JL‘WI?,J%‘UG]’]N%ﬁU%@QﬂWSLﬁ%&Jﬁ;’]ﬁuﬂa’ﬂﬂ
il Wity Tnefidnusinadiitewiiiu 0.90£0.07, 0.9020.04, 2.5:0.06 uaz 2.60+0.04%
vsUunaluiuionn auddu wagiiauiuafieosiominfu 0.90£0.09, 1.40£0.11,
1.40£0.11 uaz 3.35:0.09% vosUFunalusiu aviaa aruadu druaimdngay diin
Wi S1urusennne wagdnsinisseanslinietuy agunannnms naassildinisasale
wif1-3 ntutangu-luewnsidesisesdng 3% Seruwanzaniianlaefinismn 910

a1 1

wan1sazaunsnluifungulowin-3 luilefelesfidigean daunimeasidsdslesdie
pwnadindnfagy sauluuzsundudng 0, 1, 2 uag 3 % wuih Aniwdngau Yiniiniads
$ruausenny wagdmIn1ssenme vadfsHasta 4 ganisneaasliisinefu (p>0.05) asUna
mnmsnaaesildinnisnadluszsunsadduewisides duleslifnansenusodasnisson
MELALENTINISRSYAUIAYBININBEY

3920 WagAMe (2553) LAy neudnd uazAme (2553) 3189149105483
Schzochytrium timacinum Tulsiwle$ waglsiAuilldeyuiayin uasynsiasey Zoea 1
flasny Crab 2 finaseimuinsveswngeuyin uazynziasilinisiasuuUasiiseuain
sepniluingiooudnizssnidldistuisislignyin ussynziaisnanissenme wun
Auniansznes wastutinidegetu Juduieatu neudnd uazams (2553) ldnaaes
Wsuifisunisld . limacinum wagthifuvan 50 ppm ieduluewnsifialumseyuiagny
11 wazgnyneia wudnisly S. imacinum ddnsin1ssenmeaand

Ganuza et al. (2008) $71891un15W Schizochytrium sp. nawnuiuUatluems
anuan Gilthead seabrem (Sparus aurata) Wuiwgﬂﬂa']ﬁlﬁ%’ummsmau Schizochytrium
sp. 19m9111959AM18 NSRRI AUAIUNIULIA LAZAUNUNIUSDEAINUINDINALR
ﬁlm’LLmﬂm’Nmﬂgﬂﬂmﬁlé’%’ummiwamﬁﬁﬁuﬂm WaR 991 Schizochytrium sp. @usald

nawnuinTuUale
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A5N15AUNI5IAY
Jaauazaunsal

gunsaln1siwiziagalan
1. guainszanvun 50 dns
- 1A3edlAe1nIA (Air pump)

. MIUanyaNDnTLAY YUINNANY

2
3
4. nyzYaUANUaN
5. Udnlnlanamng
6. UatinUa1aum 200 &0
7. UoTuuAvuIn 1.8 M1519LUnS
gunsallunisinavnsuan

1. a2 ans

2. NEALENTUNENDINNT

3. gaile

4. \w3esdavadon 2 s
qﬂnmﬁimﬁLm'ﬂzﬁmé’nwmzauﬂ'ﬁmaaﬁqmwizmi

1383 pH meter U pH510 B9 EUTECH INSTRUMENTS

[EN

. Lﬂ‘%@ﬁ@m@mﬂﬁmmﬂ (Spectrophotometer) 34 SPECTRO SC uay Cuvette
MU LHEGYCLEH

. ASEAIWNTBY 898 Whatman™, UK wu1e 125 mm.

2
3
q
5. ns¥A¥nTes GF/C™ %o Whatman™, UK w11 47 mm.
6. ﬁ@ﬂiaqﬁm%@aﬁmq@wmﬂ (Vacuum pump)
7. Imhoft cone

8. flouanu¥eu e WTB binder i 15115300002020

9. ipdosdiemation 4 sfuwis 8% METTLER TOLEDO §u ME204
10. Hot plate 8%8 VELP SCINTIFICA

11. 139979 DO wuUdLEelnsia (DO meter)



12. gngUnsniinTesufifiugiulufiomnaes
- YIngUTUY
- Yuda
- ANYNAIUN
- NIIWNTO
- NITUDNAN
- iaennen (Dropper)
- PIUTUUTUING
- NIWNTO
- Y189ANAADY
gUunsaldAsEimAAININlnBUINITVReRIMITUAN
1. myaneilusiu (neisves Kjeldahl)
- vieangaslusAy Kjeldahl flask
_ 9nd (Stand) wazdaisy Burette) dmdulamsnansazang
- UINLAYIAUSUIAT (Erlenmeyer flask; mﬂw‘vj)
- \A384¢ia8 (Digestion apparatus)
- \p3eandu (Distillation apparatus)
- dhndu
- N3¥UBNAN (Cylinder)
- gnum
2. mMywATerlutiu

L3 LY Q. v = 4 = 1
gunsalyeaninluliu (Soxtherm) Usenaume Unines 1A3eIAIUANAIILTOU

way r3eeviAadu ( Cooling tower)
- Vaenldfiegs (Thimble)
- @
- ﬁaﬂ%lﬁ’l (Hot Air Oven)
- Tagandu (Desiccator)
3. mslasziiely
- desaraiiole
- wlAuseu

a4 o
- LATDNW

31
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- goulvli

- TogaAuiy

- Glass crucible
4. ATIATIEAN

Mensyilaawmaau (Porcelain crucible)

- weuseu (Hot plate)

- w1 (Muffle furnace)

- Tageeuiy

- gaanduiiy (Hood)
5. MIlATIERATILTY

- VARANAADY

~ Fensudeundeu (Porcelain crucible)

- §au (Hot air oven)

- TagaAudu (Desiccator)

- AUAY

gunsaln1sAAsziauaINuatsuaailIEnauvaInaen

1. qaﬂsamwaaﬁmu (Plankton net)
2. ndesanssminuuiaudUsznay e Nikon Ju 77407

3. wilsden1sduununasiney wu nideduunamsiediantulssindalne (4,

2556; anAN, 2538)
#156A%

1. aswiiildlunsiensimanvarausiveani
- Oxidizing solution
- Rochelle salt solution (Sodium potassium tartrate tetrahydrate :
KNaC4qH404.4H,0)

Phenate solution

Diazotizing reagent
- Coupling reagent

- Copper sulfate
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- Wuea
- lons@udan
- Ammonia molybdate solution
- Stannous chloride Solution
- Sulfuric acid (H,504)
- Ammonium persulfate ((NH,),S,0s)
- NaOH
- Acetone 90%
- Magnesium carbonate solution
- Phenolphthalein indicator
2. asadinldlunisiiessimanamslnruinisvesavisuan
- @1939UAsen Sodium sulfate : copper sulfate 80151 20 : 1 %39
- Potassium sulfate : copper sulfate 9%51 15 : 1
- Screened methyl red indicator
- NaOH (45%)
- H,SO, Uy
- Hexane
- Acetone

- Antifoam
ASN15AIUNS

N1MAARL 1 NMIMARBIYRLLNeNRILIENTEIMTUNG 81mTBunIduasAnyInTsiaTayLiuln

v A

vosUandaiiasdduszuululenaesluseiuviosufoinns Tnevhnsided aazmeluladnig
USEaLaENINeNTNNN WinInendowlls fefisvavionduneusal

1. wisuga vunaussg 50 Ans Ienanaanmsvaass Tnsfindsimes niey
wSestlulnsnludfdsesliiaus

2. Wuudelulenasn (nzneufuaintevania) aislalalusi S1aziden (M3e

6" A < H 1 H
mﬂulmmmmmmzau) 2IMTUALUULLA LAZNINUINIG mamnﬂamaaﬂumﬂﬁzm lay
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Funnina (wdeesueu) Ui 3 fadansroty AIvANdRdIL CN = 15 Wiauvinng
LALDINIARABALIAN
3. dninnaes Tgnuandaildldlieoshuutauna suinanueussum 3-4 i
Tnglasunisativayuain usen Aiuniy 91in gnedudines Smindesdnl lngdign
Uanuminliususluve dewhnsduiuwasdsimingnuanduduiiovdesandeolug
nszaniivnsneass wagliemsieemisdifasularfuiislusiusinlidesnin 30%
Hunan 7 fudteliuaruiuanm Aeusuliemsivivnaes
4. fuIngnsems 9 gastiiuinalusiusiulitesndt 30 Wesidud ludusi
laitfosnd 9 wWedidud THomadiniiugiu (Basal diet) wiloutuyngns wazilundsvoinsn
lusfuuasdadruvesnanlusi n-3 /n-6 ey BedisrwaiBendsil
YnIsvaaesd 1 onsgasiiugiu (ifudundos 100 wWedidud)
YnIVAResd 2 nsgItugIuNaNiuiuUaT 100 Wedidud
yansvanesd 3 onsuantuisunyvdeln 100 wWeddud
YANITNAADS 4 91msgRsugIuransutitulal ; dntuduvdesly
dneu 1:1
yansvaaesdt 5 onsnaniuinsunyvdeld | iifududedludndiu 1:1
YAN1TNAADIT 6 mmsgmﬁugmwamﬁ’uﬁ’wﬁuﬂm : 5131’14%34”%%@%1‘14
dndu 1:1
qumimmamﬁ 7 9ININANAVANMIY Schizochytrium sp.
M INARDT 8 onsHaNTUA WY Schizochytrium sp. : inifudundes
Tudndu 1:2
YAnIsNAAesl 9 ernsnantuamIY Schizochytrium sp. : Unsuiavdes
Tudmdu 2:1
5. wdsnadmznoululenasaluial 1 dUav ldgnuanialudnsi 50 dasie
ANTIUAT IUNUNITNAGBILUY CRD (Complete Randomized Design) laguuan1snaaes
Hu 6 gan1Ivnaes q ag 3 9
6. YANITNARDIEsETITMundrgninUiulYegneliteulsresnsaauay
pnsgasiiulauaza w1y Schizochytrium sp. laetasuanagdinislfensgnsunidl
finsnanthiulaiwaramsne Schizochytrium sp. \uszeziaan 45 Ju niusadsedae

awnsansiilow 3 WJussevia 15 Tuaulisduannisides sseziian 60 Tu
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7. nsonadaiflinaeanismaaes 5 % vesiming/u uar 2 ads (09.00-
10.00 . Waz 15.00-16.00 u.) Ufuuiunaemsiild asaianisidvlann 14 Ju vihansnns
ATIVFOUANANTAAN 19317 1#un QR RNORRREG qquﬁﬂ;ﬂ Moy Usuraveuds
wruaesanun Uiniavesdsssmeldianun Yiuarsfiaunsannasnoutianun
pendlauaratstn Biochemical oxygen demand woslude uladn luwmsn seslsweawin
woane¥au wazaaslsilad 10 Insnvaeunuantivesihduniay 2 ada Woasu 60 Tu
ﬁﬂé’]’wmLﬁaﬁﬁmmmi’mmmwLLazaqﬁUizﬂaumaaLﬁaﬂm

8 AnspinmasdUsznouTesaso M TInunalusiy luesmaaoiiay
doUan

9 MafiuuarTinsgideyadulsyanBamuasninivle Tuwardaimdnuailuud
agUe N 9 14 Ju naenn1smaassluusiaznismaass thiteyanldluusuyimanisiremns
LAZAUIUNIAIERTINITATEYLAULAT N DRS00 Sasnsdeuemsduie Wud

1035gsinnumaInvaneLazesfUszneuvewlasa ufegamasaiiofiny

asdUsznavvesdsllidinnslunasa Ineldgensesunaiinou udunusnwanineie Lugal’s

solution vidaNUuTaNdndwunin Ineldnaasganssaiiuuiaudusenay

nsnAased 2 ileWauininnizidssarfaeiulewin-3 rgidedunidlusedy
gaamnssuvLIngen dudunmaasdaeyinnsided auzmaluladnig
Uszauagninensmai univedouwdld fefiswazdoadunoudal
1. wisnteyufiuud auinussah 1 gnuiadans Teniarasanisnaass T
Pndafudosanmanaoniia wiemeiesdulnsnluiifdsedliiaue
2. wisuidelulenann wavdunALsNg 9 AuNISYIARDaTl 1
3. drinaans Wanuandafldldlfeesluuuuauna suintwiinyszana 100 niu
NNUIEM Aty n3U $1in Sunedulines Tmindedvl lngavUftRnmnmeansii 1
4. AN3AUINGATENMNT IziRONYANITNRABTIATIanYBINITNAADT 1 TneUTy
Uunsihifulauazamieinasluemns delfavauludovarluUmaioangay ald
Tunsvnaesdt 2
5. gAn1IVARRsBteTTINAazgnuunUfulieganelddeulurasmsauny
voagmsemns Tnsldsdlutefiussgrnuinns 1 msauns lnedosheomagnadialewi

3 QuauganIsaee Wuszezan 120 Ju iuninidinia (Wiasnsusw) §1uau 60 Jadans
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o o wva

ynfu insnssaeunmanificng q ves Tnsnmvaeuauantivesimn 14 Yu ldud
gLl qmwg:ﬁﬁﬂ filoy Uinmvosndeurinassvionnn Uinuvosudssemeld
famua USuiaaisfiaunsonnagnouienun sandiauazaisu Biochemical oxygen
demand Chemical oxygen demand wouluiile Tulnsi luwmsn seslsvoama Weanesa
T4 wazAaolsilad 1o

6. Snsromadiniliinasanisvaaes 3 % vesiniinga/fu Fuae 2 afs (09.00-
10.00 u. uag 15.00-16.00 1) UfuUiunuermsily asaianaiduln yn 14 u iiloasy
120 $u Feduuandietunamatanunmilouaresiuszneundaruiniseaieuan

7. AneimesduszneutesasennsTisUiinunsaluiiu luonsmeassuay
iloUan

8. mafuuariinseitoyadulsyaniamuaznindule Tuuasdaiminvaily
uAazUe nn 9 14 Ju paeansmaasslundaznisnaass ihdeyadlaluusuusuanisl
91119 WAZAIUIUNIAITATINITRTYLAULATILNIE §RT1500 Sasmswasuemmsiduile
Dudiu

9. ARTgimNuvAINTABarIAUsENaUTRlaBANILINTNAGRST 1

10. AwinruunsHastaanigluszuunsidnlaemalulaglulenasn
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S28La1 lUNNSIYWATENIUNAIUY

[ '
Y 1

sreznan 1 U A9ummouunsIAy 2561 BamausuIny 2561 @1una iy tawn

U3 Adily n§U 9110 0.dud1nes 2.3udni AgInenmans uninendewdly uas Ao

WALAENITUSTUILAY NSHEINTNEUT UANINYIB8WUILY

AaNssy

o = o = o = o = = = o =
LABUN LABUN LABUN LABUN LABUN LABUN

1-2 34 5-6 7-8 9-10 11-12

. msasreszuululenasaiialdlu

Astdgalaniia

. a¥9gnsemsniinmsianse

lodulawni-3

- ihgesenmsninisiialeim-3

UINAaeN

- ansemnsna indesluluna

svuululenasnsgauauwUy

- hluwadusuuszuululavasa
wazansonlldluium

Wnung

T
a

WalunsegaaNann eiUanand

181A1-3 gangvisanain
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uni 4

NANISANEI

nsfnwInsesulown-3 wWeiiiuyarafiadunidluszuululenasa laudanis

< (v dy
NAa0WUU 2 N1SNAaDY Al
N1SNAaR9N 1

nsVeaesd 1 m’i‘mmaaqeiaaLﬁaﬁmmqmimmiﬁLa‘%ué’wmmlﬁuﬁuﬂizl,ﬂwm 9
wazfnumaaiyivlnvesuadafidedussuululevaselussduiosufifing lnenis
naapdlakagan1sneaes 1y 9 gan1smeaes

Tnelutasusn wlsyanismaassoaniu 6 yanisvanes deil

YNIIVAResdt 1 onsgImuay iuduudos 100 wediud (Control)

Ypn1TNAAesil 2 ownsnautuduUat 100 wWesidus (FO)

ymvaaesil 3 enananiutiiuny 100 Weidus (LO)

yanIsvaaedt 4 onsnantuinsuan | tifudundes ludnsdin 1:1 (FO:S0)

YanIsvAaesdt 5 onsnantuintuny | dsudundes ludnsndau 1:1 (LO:SO)

ynsvaaesdt 6 ownsnautuiTuan 5133’14‘1/1% ludmsrdu 1:1 (FO:LO)

Tnglursitans wisganismaaesoenidy 4 gantmnass il
ﬁﬂﬂ’]i%ﬂﬁ@ﬂ‘ﬁ 7 9IMNINANAVANMINY Schizochytrium sp. 100 wWoskdus (SO)
qumimmam‘ﬁ' 8 eNnsHaNTUEMIE Schizochytrium sp. - tfudavass Tu
9N 1:2 (SC:SO (1:2)
yAmIvnaesl 9 enmsnaniuamsneg Schizochytrium sp. : ihifudandes lu

9n51@IU 2:1 (SC:SO (2:1))
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1.1 wan1sAnerszuunisiaeslattiadqglulenasniiasuanailawin-3 lagn1siasy
asiiluunasvasnsaludulawin-3

31nNsAnwssuunsiiealandamelulenasaiiaiuauailowni-3 lnenisiasy

A @ 1 % ¥ v a 5 %

psiiduurasvesnsaladulawni-3 laglilveinianasnnivmaass 1ne@AncIszUUR?

919 wisuigelulewasa (nznoufulnUelariia) waa@ouuuniidenaisuoiun (CaMg

(COs) ) Shazidem a1sUaLULLn Lazn1ndina aewansdiulsenaulunis1ei 3 waw

ynogreadiuthuszln lnsmuaudadiu GN > 15 ndeuhninfuenianasaiiat ne
USuunaen neuduudesuauaziduduissmsiviinuaen 10 fadansedn/le guan
ATt 50 Ans Tgniusuarfioninuie Al n§U 10 suaEaduszanuias
30 n§u Sasewnadaiilinaonnismaaes 5 % veswiinga/fu Juar 2 A (10.00 w.
uay 16.00 ) UfuUSinae sl asaiansidulann 2 densi yhmaiunninaiie

< 1 s [ a aa
WULMAIAISUDU 1UAE 3 UAAART

AN5199 3 drulsenauraInIswssuitalulenasa

daulsznauvasiadelulavaan #ot 1 gnuner
LIRS
prNaUAUAINUUaA 100 N3y
upaLBruLLnTi@yNAISUBLUR (CaMg (CO5),) 100 n3u
31821880 200 N3y
91MSUAUMUULIR WUUURAZLEEN 200 n3u
nAtnna 400 Nu

1.2 nan1sAneMsUFeuiisutadeduuszansawuasnisiasgyiiule
= = v v a a a a o & v
Pnnsseuiisuladudiudseansamuaznisesyivln ideaneldssuulule
Waea lagvinstunazdadmdnuanlusazd vn 9 14 Tu aaeanimeaasdlunsaznis
g UteyailaluuSusinumsiiemsuasMuinAdnsInsasaiuladime dns
JEAkardNTILaNLe (1151991 4-5) Imihdeyaludinsginiadiilagliasenanuwlsusu
LHDANYIAMULANAIYBIAREYANITNAGDY AINTWUTIULT B UANRREVDINNYANITNAREY

a

1ne35v09 Duncan AsgautdudiAgn1saifnanuidonu 95 Wostdun (p<0.05) lngld
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TUsunsudn3agu SPSS for windows 15.0 waginsllaglusunss Microsoft Excel @sléua
fail

1.2.1 YANISNARBIYIIIN

ihnifnduduresanilivaassdudu Simindszanm 30 nu Wevhniaidesly
szuvlulevasa Tngldgnsenmsiunnsnaiu 6 gas Ao 81sgnsAIuAN (Control), 819113
qmﬁﬁﬁuﬂm (FO), m‘miquwﬁuﬂmmauﬁ’uﬁﬂﬁuﬁ"umﬁaq n51d7U 1:1 (FO:SO), 819413
ansthfuny (LO), pnsgeaindumynausvihifudundes Snadau 1:1 (LO:SO) uazewns
ansuhsfulamaniuthifuny Snardau 11 (FOLO) safussesina 60 Fu wuiidwmidn
anvhefiszann 60 n¥u Wesdumhwinfifisaulifianuunnsnetu sz 103.3-107.0
Wefdud wudanisnnaes FO fiefidudimindifistuundian (107.0 Wefidus) lu
Sasmsuaniiietidiseming 1.4-1.5 drunsasydulnadesnetu nuindalduansieiu 0.5
n$w/s lududnsisen wuinandaiisnsisen 87-93 Wesidud daliflauuandnefiuegng

v o w

NlpdAgyn9aa (p>0.05)

A15199 4 dmtdnisuau dntingaing snsinsiasyiaule dnsisenuazdnsiianiie

& ) & ~
Bealnesyuululovasa TuriausnueInIsvnaes SseglialnIziaed 2 [hou

Control FO FO:SO LO LO:SO FO:LO
dminisudy 30.3+0.27  30.2+0.05 30.5+0.15 30.3+0.15  30.2+0.13  30.0+0.39
(nSu/6n)
ﬁ?ﬂﬁﬂ@ﬂﬁ’m 61.6£0.06 62.7+0.12 62.1+0.20 61.6£0.34 61.9+0.17 61.8+0.13
(nSu/6n)
dominiiiatu 103.3+0.42 107.0+0.35 103.6+0.29 103.3+0.15 104.9+0.45 106.0+0.32
(%)

Sasn1suaniiie 1.5+0.07  1.4+0.13  1.4+0.14  1.5¢004  1.4+0.09  1.5+0.17

sasimsesqduln 055001 05+0.13 05003  05+0.04  0.5£0.05  0.5+0.10

Wwasne Iy (NSU/M)

9n31700 87+6.67 93+6.67 93+6.67 93+6.67 87+6.67 87+6.67
(%)

dnsnssyiulnveslanflafiassineszuululenasa Tutiswsnassnisnaasy

lnedlgnsevnsisnaiu
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n1sAneINIsIEsuleuni-3 LﬁaLﬁ'uyjaﬁhﬂmﬁaﬁuw‘%ﬁuazwlviaﬂaaﬂ Tnald
p1nsdn3agu TUsaulaisingt 30 Wesidud uarlusiulsisnndt 9 Wefidud Taeldgnsems
flumnsinafu 6 gns Ao IgRIAIUAN (Control), BMsgAInsuUaT (FO), 8913gns
difutamaufuifudamdes snsidau 1:1 (FO:SO), mmiqmﬁwﬁwg (LO), @195gnT
%ﬁumﬂmauﬁ’uﬁwﬂuﬁﬁmﬁm BRI 1:1 (LO:SO) LLazaflmiqmﬁwﬁuUmmauﬁ’uﬁwﬁum{g
(FO:LO) $ns1du 1:1 Beaduszozing 60 Ju snsemsiiefiliinasnnisneass 5 % veq
dvinga/fu Suay 2 a%e (10.00 u. war 16.00 1) Y5uUSunaewnsils asiatanisiiula
yin 2 &Uavh (@il 7 uageadl 9) nudanfaiiisduszuululevaon Suwidngadihe
WAsTl 61.6:0.06, 62.7:0.12, 62.1:0.20, 61.6:0.34, 61.9+0.17 way 61.8+0.13 n3urof

o U d’ a 6 1 aa ! = 1 U aa 1
MUY LUBIUATIERATININE DR WU’J’]lfLIfLIﬂ’J']%JLLG]ﬂG]’]\?ﬂu‘V]Nﬁmﬂ@FJ’N&I‘L!EJ?HﬂQJ} (P>0.05)

Tngintinvesdariaganavnaes FO agldnsnsiasaaulalaanitluynyanismaaes

q 9

70 -
60 =
50 ~

(n5Y)

a0

Y

30 i

UINRUN

(%
o

20
10

0
0 15 30 45 60 U

m Control @FO mWFOSO [ LO mLOSO g FOLO

o a a PP | I~
A9 7 mssgivlenvesUandianidedlagsyuululevasa Tugdisisnvesnisneass lned

dl 1 U dgj L
gATRNMNINANNU FTTSIRNNITLAT 60 U

1.2.2. YANIINARBIYIMNHDS
PuinisuAuresla1ntineasasuay Junndnuseuia 30 sy Wevinnnsiaeshy

szuululenaen lagldgasermsiiuandnaiu 4 gas fle 91mnsgasAIUAY (Control), 81M13



a2

NANAUANNINY Schizochytrium sp. (SC), 81MSNANAUANMINY Schizochytrium sp. : vty
Fundeos lwnsidiu 1:2 (SG:SO (1:2)) wag owmsraufuamsne Schizochytrium sp. :
thifudandes Tudhdau 2:1 (SC:SO (2:1)) idsadusroziagn 60 Fu wut vutngaded
Usganal 60 n§u Faflanuuandnafunisadi (p<0.05) wudrganisvaass SC fidmin
anvienniian (64.9 n¥w) WeRdumiminfiudulidanuunnsieiu ssuing 102.2-
103.04 Wosdud lushsnisuanideimnszning 1.5-1.6 daunsiesaivlaweasetu wui
felaiuansnafy 0.6 n§u/6 lududnssen nuilandaidnsisen 87-93 Wesidud Jsld

o w

HanuuanaNAuR gLty dAYN19Ena (p>0.05)

A151991 5 dmtinisudy dnilngavitg §nsin1ssuyiule dnseauazdnsiuaniilaves

Yantlanaeslaeszuululevasa Tur9@09u09n1510Aa09 S288IaNNIZLAL

2 LU

Control SC SC:SO (1:2) SC:SO (2:1)
dminSugu (n3u/6) 30.4+0.05 30.8+0.17 30.9+0.27 30.7+0.20
Aadsthmiingatig (n3u/6) 62.3+0.60°  64.9+0.48° 64.3+0.56™ 62.7+0.58
Yomindluiaau (%) 102.4+0.32  103.4+0.21 102.2+0.22 103.3+0.21
Sasn1suaniile 1.6+0.05 1.6+0.05 1.5+0.08 1.5+0.04
Sasnsasaivlnedese Ty 0.6 +0.01 0.6+0.01 0.6+0.01 0.6+0.02
(nFu/6)
991500 (%) 87+6.67 87+6.67 93+6.67 93+6.67

a o

vnovg : SnwinwidangquilfluluiueulaninnuuanieeituddymeadAtisesu
ALTesiu 95 % (p<0.05)

Fasmsasyivinvesarlafidedeaeszuululonass Tugasiigeswesnisvaass
Tnoiignsermsiiinaniu

nMsdnwinsiasulewdn-3 Weiiuyaruardadunidluszuululevasn Tagld
o1vnsdn3agu TUsiulaifingn 30 wWesidud uarlusiulsisnndt 9 Wesidud Taeldansems
fuananeiu 4 gn3 Ae 91M13anIAIUAY (Control), @ wmnswaufiuamsng Schizochytrium
sp. (SO), o1MsNaNuaMIE Schizochytrium sp. : tisuiandes ludasidu 1:2 (SC:SO
(1:2)) kag 81MIINANAUAININY Schizochytrium sp. : vhiudandes lusnsndu 2:1

(SC:SO (2:1)) vasnduszaziian 60 Tu 9n519MM15InNlinaaan1INAaad 5 % Ya9uInln



43

i1 Yuag 2 afa (10.00 u. wag 16.00 u) UfuUSume il nsrafanisivlngn 2
Fovh (M0l 8 wazaadt 5) wuiianilafidsdluszuululeaen Sihwminaevineinded
62.3:0.60, 64.9:0.48, 64.3:0.56 WAy 62.7+0.58 MUY WWoAT1ziAmMadA wuinil
Arauanssusaifosnaiifsd iy (P<0.05) Insthwiinvesanfiaynnismases SC a¢d
gnsnssyivlalaanilunnganisnaass sesaswnduganisneass SC:SO (1:2), SC:SO

(2:1) waz Control MUY
70 -
60 4
50 - I

40 - I

(ASU/61)

30 A =

WNTN

(%
o

20 4

10 4

0 15 30 45 60 U
 Control g SC p SC:SO (1:2) SC:SO (2:1)

Ad 8 nmstsgivlavesuantianidesliaesyuululenasa Tudisideswesnisvaass lagil

tﬂl ! U dy U
gATBIMNINANNU ITYSLIANNITLAN 60 U

1.3 wan1sanwiladeduamaniifnng 4 vastn

nsfnwIduauaniBang q vesiluteidssuarialussuululease Mdsdly
o1sgnsineiu Tngldgaseomnsiuandnaiu 9 gns Turiusnuazdaaiiaes fe emsgas
AIuAN (Control), EJ’]WTiQG]‘iﬁ”]ﬁHUﬁW (FO), mmiquﬂﬁuﬂawauﬁ’uﬁ'}ﬁuﬁ"amﬁaa (FO :
S0), pWnsgATIuVY (LO), p1sgnsthsiunynaniutfudandes (LO : SO), emnsgas
5ﬂﬁuﬂmmamﬁ’uﬁwﬁwg (FO : LO), 2MN3NaunuaInIne Schizochytrium sp. (SC), 1115
weufUamse Schizochytrium sp.: insudamaes Tudadau 1:2 (SC : SO (1:2)) uaz 8113
NAURUEMSE Schizochytrium sp.: dnsuiamaes Tudadau 2:1 (SC: SO (2:1)) iy

seeelIa1 60 U lngyihmsindunviag 2 A9 (13.00-14.00 W.) (M15719% 6) WU A1QUNAH



aq

11 9987319 21.1-25.3 s eaided A1ANTuNTAR9-A1 5EWINN 6.8-8.7 A10BNTIAY

a

avarwiluannin 5 Tadnsu/ans wauluide lulpsaualaiu 0.3 Sadnsusedns lulnsy

a o 1 a 1

Lulasiau 581ing 2.0-4.6 Tadnsusiedns Aluwsn lulasiau sewing 0.5- 2.8 Tadniusie
405 uazreaaneaeda dA15¥nINe 0.1-2.0 Tadniuseding aud1du lngaunInnfv
NTIATeeglunugiunsgIulunsnzidedniuiwar AN INUINIRINN T NBELER T

113m (M5799 7)

= K =
A19°97 6 AuamuiuUsenistussuululenasalunisaaesgausnuazyniae

SEELAUNIZLIAYY 60 U

Qmmwﬁwmaﬂixmi Control FO FO:SO LO LO:SO FO:LO
qm%gﬁ‘j’l (°0) 220-253 211-251  220-250  220-252 215-251 21.4-252
Aanudunsn-ang 6.8- 7.1 6.8- 7.1 6.8- 7.1 6.9-72 6.9- 7.1 6.9-72
gonTiauavaneiin 5.4-88 53-88 54-85 54-85 53- 84 53-83
wouludle lulasiau (me/) 0.1- 0.2 0.1- 0.2 0.1- 0.3 0.1- 0.2 0.1- 0.2 0.1- 0.2
Tulnset Tulasiau (me/l) 2.0- 4.0 2.0-4.3 20-35 20-41 20-42 2.0 - 4.0
luasn Tulpsiau (mg/) 05-17 0.5-17 07-19 070-18 07-17 07-17
Weawaweoanasa (me/l) 0.1-10 0.1-09 01-10 0.1-09 01-09 01-08

= ] < &
N340 6 ﬂ‘mcﬂ’]‘W‘uWU’N‘Uiﬁﬂ’]{L‘Lﬁ%UUVL‘UI@WﬁSﬂIUﬂWiVIﬂa@Q?!ﬂVIﬁEJQ FTYTEIANNISEAY

60 U (s19)
qmmwﬁﬂmeﬂixms Control SC SC:SO (1:2)  SC:SO (2:1)
qmgﬁﬁw (°Q) 260-333 250-335 260-334 259-332
Aadunse-anag 6.4 -89 6.3 - 8.7 6.3-85 6.3-87
pendLauaraneh 70-84 72-85 70-85 73-85
wasluly Tulasiau (mg/l) 0.1-03 0.1-0.2 0.1-0.2 0.1-0.2
Tulesit ulasiau (mg/) 2.0-4.5 19-41 2.0 -37 2.0 - 4.6
Twnsn lulasiau (mg/l) 0.7 - 2.7 0.5 - 2.0 0.6 - 1.9 0.7 -2.8

Woanaanasa (mg/) 0.1-20 0.1-09 0.1-20 01-19




a5

1%
o

M13199 7 AesgIuvesaun ndndanudAgylunisineidesdndun

Haduamuaini ANATFIY 31484
qmmqﬁ‘fw 28-32 °C NIUATUANNETY (2542)
VBAneuensTianssomnaEneL v laiannndn 30 me/L nTUUIZAN (2555)
USinavesudsuriuassivin 20-25 mg/l nIuUszLs (2555)
USunneendlauavaneti lainaseendt 5 mg/L nINAUANIANY (2542)
Ardunse - Ang 6.24-8.76 NIUUTELY (2555)
wanluifly lulmsiau TaitAu 0.5 mg/l nuUsTLS (2555)
Tulasi lulnsiau lsiAu 03 met nuUsEe (2555)
Tumsn lulasiau 1aitAiu 5.0 mg/l nIuUsEe (2555)
BOD laitAiu 20 mg/t nuUsTLS (2555)
Wean veaveda Liitlound 0.5 mg/l NINAIUANNATY (2542)

1.4 JadedrussdusznaumslnruinisvasansennssaunsySanansalusiu
1.4.1 AMAMISIAYUINTTVRIDMNTUAD
Nan1SANEIRIUBIAUsTNaUNITlATUIN1STR eI Tasunsalutulowsn-3 lu
syuululeniasn IuﬂWiwmaaasziNLLiﬂisé’faﬂmiﬁﬁL%ﬁ]gﬂﬁﬁﬂmﬁmfﬂﬁu%aLﬁuLLwda%aﬂﬂim
Togfulowdn-3 flusivlaiiindt 30 Wesdud wazlasfulisinit 9 wWedidud Beadu
svovan 60 Yu Sns1envnsdiailinaeanisnnass 5 % vewimidnga 9ntuLe1e MR
IglunisneaedlunsirdeuasAusznouveInmAI NI BUINITYRR NS IuLsaranslun11e

8 AUGAIBINNT 6 G2kl ﬁammigmmmu (Control), mmiqmﬁ’]ﬁuﬂm (FO) #1119

e =)

pvtdudawaniuidudivies sasnda 1:1 (FO:S0), mmigmﬁ;’]ﬁwaﬂ (LO) 879135
Qmﬁwﬂummauﬁ’uﬁwﬁuﬁamﬁaq 9M31dU 1:1 (LO:SO) LLazmmsqmﬁwﬁuUmmauﬁ’u
ihifuny Smsndan 11 (FO.LO) Tiesifuslusiiu 30.44£0.00, 30.45£0.01, 30.470.01,
30.45+0.01, 30.47+0.01 uaz 30.43+0.01 Woddud mudwu Falufinuunnsiisetied
Toddn19add (p>0.05) Fanswnulesidumlusaunildimualidsuinemsdedlusiu
laisindn 30 Wesidudluiulunisnaass S 9.25+0.00, 9.30£0.00, 9.26+0.00, 9.24+0.01,
9.28+0.01 kay 9.27+0.01 Wostdud auaidu liflanuuanaisegrsidoddynisaia
(p>0.05) assmufilatvundradiuii lusfudesdialinn 9 Wesidud 1 fan 7.53+0.01,
7.55+0.01, 7.57+0.01, 7.58+0.01, 7.59+0.01, 7.54+0.00 Wasidud auaiau dau

[y

LANFINeRE TN AYN9EaRA (p<0.05) e Tunsnaaesym LO wag LO:SO fiA1geniian

<



a6

Fee1avsvenlddnhdunyiildasiuluomisiarseduniduin ol fien 8.5820.01,
8.60+0.01, 8.57+0.01, 8.53+0.00, 8.53+0.00 Wag 8.56+0.01 LUasidud mua1fu fnau
wane1segeldedAyn1eEda (p<0.05) wuiiluemisgns FO fiesidudidelouniign
mm%u dA1 5.27+0.00, 5.30+0.01, 5.27+0.01, 5.28+0.01, 5.24+0.01 wag 5.27+0.01 %ﬂﬁ
AruAnAseEsdtedAym19ann (p<0.05) amn3gas FO fauUaiifuiauiuuiniiga
waz Weosiudlulasiaunsiondunsn (NFE) 61 38.94+0.01, 38.77+0.01, 38.80+0.01,
38.81+0.01, 38.89+0.01 WAz 38.83+0.00 AAuLANANDE1STT8EAYNI9adA (p<0.05)

81m13ams Control fanUesidudlulasiauniiondunsnuniian

M1319% 8 AMAIMLATUINTVRIIMTNITNARRT TunInaasyauLsN

2T Control FO FO:SO LO LO:SO FO:LO
1UsAY  30.44+0.00 30.45+0.01  30.47+0.01  30.45+0.01 30.47+0.01  30.44+0.01
Tugiu 9.25+0.00  9.30+0.00  9.26+0.00  9.24+0.01  9.28+0.01  9.27+0.01
hie 7.53+0.01°  7.55+0.01°  7.57+0.01%° 7.58+0.01® 7.59+0.01°  7.54+0.00°
dele 8.58+0.01°  8.60+0.01°  857+0.01°  853+0.00° 853+0.00° 8.56+0.01°
MLy 527+0.00%  530:0.01°  527+0.01°  528+001° 528+0.01% 527+0.01%
NFE 38.94+0.01° 38.77+0.01% 38.80+0.01° 38.81+0.01° 38.89+0.01° 38.83+0.00°

|
a o [ = [y

MW : BnwInwSangunldlunuiueulaninuuang e Rildyd Ay satan sy

o

AULTRIIL 95 % (p<0.05)

lun1sveasstisiiaes Iermisdnsagundnisiiuindudaluuvasvesnsnludu

Towdn 3 § TWshuliainda 30 wWesiud wazludiuliningt 9 wWesidus deaduszeziia
1Y @ 2 oo v H CY & o =

60 Ju dasemsideliinaennisnaaes 5 % vesdmingd ntudueremsildlunis

N9983lUNTIERUBIAUTENBUVDIAUAIMNLATUINITYBID WS IULAALERT Tua15197 9

MUGATDIMNT 4 AT ADBIMNIEATAIUAN (Control), 81N SHaNAUAMSIY Schizochytrium

'
Y A

sp. (SQ), MW IHENAVEIMINY Schizochytrium sp.: 13’13Jummaan Tudmsndau 1:2 (SC: SO
(1:2)) Wag PIMIIHANAUAINIY Schizochytrium sp.: drsfudandes ludnsidiu 2:1 (SC:
SO (2:1)) WU Wesdudlushiu demudismualy Tusiulidngi 30 wWesidud danviifu
30.35+0.01, 30.340.00, 30.37+0.01 Uag 30.38+0.00 Wofidud auddu deldiny
wane19egelidodAgyni1eadd (p>0.05) Wesidudlusiu fa1 9.76+0.01, 9.74+0.00,

'
1 a

9.74+0.02 way 9.76+0.02 Wasdud anud1esu aanrdassnuammnuatlasidudlusiugaalyl



ar

faundn 9 wWedidud delifinnuunndatuesadted1fyn19ada (p>0.05) i1 fen
7.58+0.00, 7.62+0.00, 7.56+0.00 waz 7.60+0.00 1Uasidusd muaeu Feilmnuuansieiu
ogafifudfyn1aaia (p<0.05) wuitemnsgns SC dAosdudiingedian Heole fen
8.66+0.00, 8.61+0.00, 8.52+0.00 Uaz 8.54+0.00 Wosidud darmunnaiesiusged
Houd1Agyn19aia (p<0.05) AT TR0 5.40+0.00, 5.63+0.00, 5.60+0.01 UAY 5.56+0.02
Wosidud aua1au danuuanaieiuegrefldodAynieads (p<0.05) wag 1WasiEua
Lulnsiauniondunsn (NFE) dAn 38.24+0.02, 38.04+0.01, 38.19+0.02 az 38.07+0.00

o w a

s & ¢ o v & a o | Ao a
LWUDILPIUR AINAAU PIUAIULLANANAUDY WNUUYFNAYNINEOR (p<005)

M15197 9 ANAIMELATUINITYRIRIMNTNIINAaRY lun1snaaesyniiaes

91913 Control SC SC:SO (1:2) SC:SO (2:1)
TUshu 30.35+0.01 30.340.00 30.37+0.01 30.38+0.00
gy 9.76+0.01 9.74+0.00 9.74+0.02 9.76+0.02

fal 7.58+0.00° 7.62+0.00° 7.56+0.00° 7.60+0.00°
Hele 8.66+0.00° 8.61+0.00° 8.52+0.00° 8.54:+0.00°
ALY 5.40+0.00° 5.63+0.00° 5.60+0.01° 5.56+0.02°
NFE 38.24+0.02° 38.04+0.01° 38.19:+0.02° 38.07+0.00°

a o [y

N9 BNYINWISINgulEluluIveULanIRNLANF g Nl Tad AN ET AN S AU
ALTBNU 95 % (p<0.05)

1.4.2 AAMNLNYUINTYLLlaUaIMaIIINNISIE NN SAlaLAN-3

=

=2 v I3 & a o v o &
HaNsAnYIPIUBIAUTENUNItnTUINTISTRRlaUa MaSunsaludulewwin-3 Mdes
Tussuululevaen Tunsmeassgasusn e mnsdusaguninsmnindudaduwvasves
nsatusiulewdn-3 & Wshuldaindn 30 Wesidud wagluduldeinit 9 Wesidus §n e

2 g v H v o & < [ S a
21 sllanlinaean1snaaes 5 % vesmin ieaduszeziian 60 Tu lnsiin1siasy
Wdiuluems 15 Tu nauni1sdu Mntudieyaluns39a0UeIAUTENBUYDIANAINIG
Lnguinisluiievaiidesdluemsusazgns 6 ans Aoe1m13ansAIuAY (Control), 81113
gnsidudan (FO) omsgasiiulawauiuidudimaes dnsidu 1:1 (FO:SO), 8113
gnsununy (LO) emnsgnsundunynauiuiiudiivies snsida 1:1 (LO:SO) karams
gosdiuuamauiuindiuny 8ns1du 1:1 (FO:LO) anMIlATIEhAnAIMNElATUINTTYeN

\Weuan (m51971 10) wudn dilevaniidesneamisgns FOLO fiesidudlsAuluiilouan



48

asfian (53.84:0.60) Woidudlufuevisgns FO fwesifudladuluidogeiian
(10.37+0.16) Wasidudidn luganismaaes LO, LO:SO uag FO:LO :ﬁﬁhqqﬁq@ (6.31+0.03,
6.28+0.03 WAy 6.24+0.00) Waiidumidols nuin yan1snaass Control fiAngeiian
(15.7520.37) Wuldsaruesidudlulnsiaunsiondunsn (NFE) fimuindidrgegaluyanis

Y 1Y

nnaes Control (17.20+1.03) Fsflmuuanssfuegaituddymieadn (p<0.05)

= ' & a A a o 1% o &
f19190N 10 ﬂmmmﬂmmmsmmLuaﬂmua‘mLasmmlwuiamm% Mmasslussuy

Lulavaena lunsmeassyausn

Wlevan  Control FO FO:SO LO LO:SO FO:LO

TUsAY  51.77+0.04° 52.65+0.33% 52.70+0.04° 53.70+0.60° 52.48+0.03% 53.84+0.60°
Tgiu 6.51+0.05°  10.37+0.16°  6.04+0.09°  4.65+0.07°  7.75+0.09°  8.60+0.03¢
2y 4.69+0.04°  5.42+0.10°  5.62+0.00°  6.31+0.03°  6.28+0.03°  6.24+0.00°
dele  15.75:0.37° 15.06+0.27° 14.81+033° 14.58+0.04% 15.52+0.11° 14.41+0.12?

NFE 17.20+1.03° 11.17+0.59* 1527+0.10° 15.56+0.61° 11.69+0.05° 11.30+0.64°

a o [y

MW : BnwINWSangunldlukuiveulaninNLaNF et Nldyd Ayt AN T

adieriv 95 % (p<0.05)

mMsnaaeayediaes 1emsdsaguiifinnsuaduamsiedaduundsvesnsaluiule
w3 1 Wsdulaisngt 30 wWedidud wazlusuliningt 9 Wesidud sasemmailindils
naaAnsnAaas 5 % vasiming deaduszezina 60 Tu lnefimaasuamiisluoims
15 ¥u rounsdu anifuthilevanlunssaeuesdusznauvesammmslarumsluioyan
ﬁLgaa’LummiLWiazgm 4 gns A9 9IM15gNIAIUAN (Control), B1M1IHANAUAINIY
Schizochytrium sp. (SC), 91MIINAUAVAINIEY Schizochytrium sp.: vhfudundes lu
g99789U 1:2 (SC: SO (1:2)) hag 9IMNSNAUAUAINIY Schizochytrium sp.: diuiundos
Tudnsndau 2:1 (SC: SO (2:1)) wud wWesiudlusiuluganismaass SC: SO (1:2) fira3
fign (53.25+0.03) Wesiudlusiu Tuganismaass SC firgsiign (10.18+0.04) wWeasiFusiin

1%

wudn Tuganisveaes SC IA1geiian (6.27+0.01) Tudiuvesdosidudidelotu wuii Tuyn

!
IS 1

N151AR83 Control A183NgA (15.59+0.00) war Wasidud Falinnuunnsisiuegied

Y [

odFoynnadia (p<0.05) (3797t 11)
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A13199 11 Aadmslasuinisvesilevarlafasunsaludulowni-3 Mdeddussuy

Lulenaen Tun1sveassyaiiaas

91919 Control SC SC:SO (1:2) SC:SO (2:1)
TUshu 53.20+0.01° 52.51+0.30° 53.25+0.03 52.84+0.00°
gy 6.60+0.00° 10.18+0.04° 8.64+0.01° 9.15+0.01°
L 4.92+0.00° 6.27+0.01¢ 5.21+0.00° 5.20+0.00°
Hele 15.59+0.00° 14.83+0.00° 14.36+0.00° 14.29+0.00°
NFE 14.78+0.04° 10.44+0.07° 13.22+0.06° 13.34+0.03"

v o [y

N9 SNYINWISINgulEluluIveULanIRNEANA g Nl T ANt AN S AU

Aderiu 95 % (p<0.05)

1.4.3 Usunansalusuvasesuauaziievanfiasudlonsalusiulowdn-3

nansAnEUSIunsalusuresesUaiuasidoUarfiiasudensalusiulewdn-3
Tuganisneaesusn emnsdsaguiifinmaiindiuiaduundsmesnsalotulowdi-3 &
Tsaulisnga 30 Wesidud wazlugfuldsinit 9 Wesidud snsremsdailinasnnis
vnaes 5 % vesming doadussezian 60 Yu Inednnsesudifuluenms 15 Yu Aoy

1153V rasIntudiamskaziloUarldinnmsiiaseinsaludy udazgns 6 gns AoeImMNs

'
o v o A

gn3muAu (Control), 8mnsgnstifulan (FO) emnsgnsunifulamaniuihifudamios
§nedu 1:1 (FO:S0), amnsgastnifuny (LO) amnsgastndfunynanfuiiiudundes
9ns1d 1:1 (LO:SO) LLasmmsquwﬁuUmwauﬁuﬁwﬂumﬂ 9n51EU 1:1 (FO:LO) 91nA1s
Anseinsnlaiuluemswagidovan Tinadsd asdusznovtasnsaluduluemsuanie
Uandifinmaiasunsaleiulows-3 Tasdeduszuululeasa Tuganimmeaosisn wui lu
91M3YANITNAARS FO dUSualewAn 3 geilan (6.08%) uazluomsyanismaaesiidl
dunanvesihifunyfiviinalewd 3 desfian fo ownsya LO (0.40%) ileuaillésugns
9IMTYANITVNAADY FO annsaiisTinaleinin 3 “Lul,ﬁaﬂawmﬂﬁqﬂ (9.75 %) luvnzdiile
Uanlugantsnaaesiildsuituiauvdosasiifuny dansaluiulowd s ludesige
ohalsfimudndiunsliminduuaiivmzaniaandauinalemwi 3 ludofni i
thifurindy (maail 12)

nsnaaesyaiiaes liemisdiaguiifinisiaduamiieidundsvesnsnlusiy

TowAn 3 1 WsAulisingn 30 Wasidus wazlviulusinga 9 wWesidud dns1a1msidinnli
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AABANISVAABY 5 % Yosiwtings ealuszezian 60 Su Taefinsasuavineluems
15 $u feunsty ndsniutheaastevailuvmslinseinsaluiiy wiazans 4 gns
ﬁammsqmmwm (Control), 1N SNaNAUAINI8 Schizochytrium sp. (SC), 9I1MTHEN
fuamsne Schizochytrium sp.: Yisfudamdss ludnsidau 1:2 (SC: SO (1:2)) uay 81913
waufuEmMINe Schizochytrium sp.: tnsudamaes ludnsiday 2:1 (SC: SO (2:1)) 913
Answinsalatiluemsuaziiovan tdnade ssUsvnavvesnsalathiluemsuazioUan

finswesunsatuiulawin-3 lnadedussuululenasn Tuganiseassfiass wudl 91ms

-2 =n.

afllasuamsne Schizochytrium sp. Wleiiunsalufulow 3 o1msyn SC finsalusy
low 3 Ej\‘i‘ﬁfjﬂ (5.44%) 50930 TUBIMTYA (SC: SO (2:1)), 81115%A (SC: SO (1:2) Uae
91MIYAAIUAN AUAIAY Lﬁaﬂmﬁlé’%’ummsqm SC wuhannsoazaunsaluiiluiold
asitan (7.55%) lusngfidouailldsuemsyaeuauiinsazaunsaluiulowdi 3 e
Uantleniian (1.83%) Ssanusavenlsinnisiiamsie Schizochytrium sp. luermsynnis
nAaes SC Alwamine 100 Wedldud aviiutiinalewi 3 Iddndnsieuansioielia
Towmludadandu (139 13)

MMM 12-13 asduszneuresnsalutuluomsuanideuaniifinisetunsaleiy
Towf 3 neidssluszuululevaon nuinvesidusleiy nsamgnsaluiulowin-3 wasle
wfin-6 wuiluganismaaesiiliernisgasfiugunansuiffulan (Crab et al. Tom
Defoirdt et al.) uay Yadlviewnsnauiuamste Schizochytrium sp. (SC) nsazaunsn
lusiulown-3 wae 6 Tuilovannniian Juduganisveaesiirfigaiiasinlulilunsmeaes

v 1

71 2 sialy waziiedunsiiivyarliunuanfiad«Wu Feldasuemisuaraingasunidu

s a a

9 msuantagnsdun3dninmsldingiudun3dnlasusewnnsgiuniui unn. Amvuauagla

q

ArunvuInUaltanidsasuaunauin 100 nfudsaduszezingi 120 Ju wWislduuindan

ANUNAANNADINTT
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A1SNAADIN 2

MIMAaesil 2 Msfnwnaasulewin-3 Weiuyaavardadunidluszuulule
Waen d@ldunidlusyavanavnssuvuingen lnen1snaaetlauuaniseass Wy 4 yn
mnnaes il

sqmmsmam‘ﬁ 1 gamuAu (Control)

YANINARDIT 2 91NTBUNTE (SO)

YnIsvAaesdt 3 1sBunIskauiutiuUat (FO)

YANINARBIN 4 BINTBUNTIHAUTUAMTIY Schizochytrium sp. (SC)

2.1. wan1sanwinisseuiisudadediulszansniniasnisiasgyaule
= = = v v a a a a o & v
nN1sAnwINIsUSeuiisuladesmulssansnnuaznisiasgiivlaideaniels
szuululanaen lngvinisdusazdadmidnuatluusasue wn 9 14 Tu drdeyailaluusu
YSinaunisliemns Iiihdeyaluiimseiniadflasdinseianuulsusiuiefineany

LANAINYBILAREYANITNAADY IINTUUTUIBUANRAEYDINNYANITNARDY tneTTUes

aad

Duncan fiszautiadAgyynsadanianudesdiu 95 Wesidud (p<0.05) lngldlusunsudnsagy

SPSS for windows 15.0 wagvins ulaglusunsy Microsoft Excel lanasanisnsd 14
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Biochemical oxygen demand (BOD)
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Chemical oxygen demand
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2.3 JasuduasAusznaumalnsuinsvasansa N aUSunansalasiy

2.3.1 AUAMNNLATUINITYB9DIMITUAN

NaN1SANYIRILDIRUSENoUNIlATUINITI001MT5 Tasunsaludulewwdn 3 Tu
svuvlulonasn Tneldemsdunisitinsifiuiniudaduumaswensalutulowdn 3 &
TWsiuladsinngn 25 Weddud waglusiulidnni 9 Wesidus @eoadusvavinan 120 Su §as1
omsinfilinaonnismaass 3 % esimidng ntutetemisildlunisnaassiy
P3IAARUBIAUTENBUVRIAMAIMNITINTUINTVRIIMSIULARYERT ANNEnTemsUaBunse
4 qn3 Aeemsrauau assardaluszuuiila (Control), 1msgnsdumis (SO), 9113
Sunddnauiuisulan dasndu 1:1 (FO) uwazemsdunidnaufuanse Schizochytrium
sp. 9R518U 1:1 (SO) wun Twesidudlusfiu 26.2 + 0.30, 26.6 + 0.81 uag 26.7 + 0.25

[ a

WosuR AuaIau (m151991 31) Fslifianuuanatsedrditeddanieana (p>0.05) Fnss

o

muesiuslusiudilammunlidsdiuiiemssosilusauliinii 25 wWesidus luiuly
91153 un3eAldlunisnaass A1 9.1 + 0.00, 9.2 + 0.05 war 9.2 + 0.12 Wesifud
auandu lifinnuunndnsesnadifuddmneadn (p>0.05) assnuildimuadieiuii Tusfu
goailalusingt 9 Wesidus 181 §iA1 7.3 £ 0.00, 7.8 + 0.00 war 8.1 = 0.01 WoeslFus
AUEU TAnuunndesnsiited1fn1eadn (p<0.05) (ele fe1 25.3 + 0.01, 25.3 =

o w

0.01 4ag 25.4 + 0.01 Wosud amaInu fnuuana1sedredidediAynieada (p<0.05)
AT Tien 8.3 + 0.01,82 +0.01 uay 8.5 + 0.01 Wosdud Fellmnuunnarsegiad
Wod1Aneadd (p<0.05) uaz wWosiiudlulasiaunSiendunsn (NFE) dan 23.6 + 0.09,
22.9+ 0.10 Ay 22.1 + 0.04 Wosidus danuuanitsedalifedAyn1eadf (p<0.05)

813am3 Control HanUesidudlulasiauniondunsnunniian
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1%
s 0%

M13199 31 AAMELYUINTYRe I TBUNIENIETUNTAluulue N TBUNTEN 4 gns

desluszuululanasn syazawizides 120 Yu (Mean + SE)

YAAIUAN MITDUNSIHEN 9 IWNTBUNIINEN

(Control) dhsfudan (FO) #1318 (SC)
TUshu 26.2 + 0.30 26.6 + 0.81 26.7 + 0.25
gy 9.1 + 0.00 9.2 + 0.05 9.2 +0.12
Tl 7.3 + 0.00° 7.8 + 0.00° 8.1 + 0.01°
Hele 25.3 + 0.01° 25.3 + 0.01° 25.4 + 0.01°
ALY 8.3 + 0.01° 8.2 + 0.01° 8.5 + 0.01°
NFE 23.6 + 0.09° 22.9+ 0.10° 221 + 0.04°

v o

N9 SNYINWISINguildluluiuveuLansrNLaNa19eg el Ted AN 19Ea

(p<0.05) Aiszduaudoiu 95 %

2.3.2 auAmelavuinisveaiiauanila
AAIMIlAYUINISYRAL B mMaIRINNITESUNSAlalN 3

NANTSAN®INIUDIAUTENBUNILATUINISYBR LA @S UnsA LT ulawwm 3

Y

<

Magaluszuululenasa Imaiﬁé’fmmiﬁ%%gﬂﬁﬁmaﬁmﬁﬁﬁu%aLUuLma'waamvasuﬂuIa

§ @ & o <

win 3 31 Tsaulinngt 25 Wesidusd wazlusuliningy 9 Wesidud snsrermsidiadls
paaAMITARDY 3 % vastming Asauszernat 120 fu mnduiidevailuasivaey
psfUsznourasnmAmslnvuInsluleUaidssisemsudazgns 4 gns Aoo1mns
AruAY issUaflaluszuutila (Control), 8Mm13gmsduvis (SO), 01m3BunISHanfiy
dhfudan (SO:FO) §m31dau 1:1 waremnsdunisnauiuansne Schizochytrium sp.
dM3d 1:1 (SO) mnmﬁmeﬁﬂmmmﬂmmmﬂaaLﬁaﬂaﬁ (A519 30) wudn e
Uanfildsadase1nnsgas FO uagomisgns SC Tesifudlusiuluievangedian
(52.640.01) Wesdudlusueimisgns FO fiesidudlasiuluidegefian (10.620.00)
Woedldudii TuyanismaassSC Trgaiign (6.20.01) Wedldudidels wuin yanismaass
SO fiAngefign (5.5+0.00) Wesdudlulasiauniondunsn (NFE) fimuindargeanluyanis

o w aa

nnas Control (17.4=0.05) sfianuunnensfuesnafitud@damieadn (p<0.05)
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(%
Y

M13199 32 AuAmdlnrunsvesileUanamasunsaludiuluemsBunsans 4 gasides

Y

Tuszuululavase szegiawIziaee 120 Ju (Mean + SE)

YAAIUAN  BIMNTOUNIE 9 MNTBUVIENEN  @1WNTBUNIE

(Control) (SO) ydulan (FO)  wauaunse (SC)
sy 50.4 +0.04°  52.0 + 0.03° 52.6 + 0.01° 52.6 + 0.01°
Togiu 6.9 + 0.01° 6.5+ 0.01° 10.6 + 0.00¢ 10.2 + 0.00°
LN 4.5 + 0.00° 4.6+ 0.01° 5.2 + 0.00° 6.2 + 0.01¢
oly 5.2 + 0.00° 5.5 + 0.00¢ 5.3 + 0.01° 5.4 + 0.03°
AILTY 153 + 0.02° 156 + 0.00° 15.6 + 0.01° 15.4 + 0.03°
NFE 17.4 + 0.05 155 + 0.03° 10.3 + 0.01° 9.9 + 0.02°

v o

N9 SNYINWISINguildluluiuveuLansrNLaNa19eg el Ted AN 19Ea

(p<0.05) Aiszduaudoiu 95 %

Usinaunselusuvesemnsiauasievaiasudensalusiulewsn-3

nan1sAneUInansaluduvesomnsUatnaziievanasudaonselusiu
TowAn-3 Iemsdunssidnsifiudsud aduundswesnsalashilowdn-3 i Tusauldsnii
25 Wesius wazluiuldsind 9 wWeddud sasemnsdiailinaennisnaaes 3 wWesidus
vosimind eaduszezian 120 Yu ndwintuthermsuaziievanluvimsiase
nsalusiu Tuewns 4 gsde ewsnivay Resaiialuszuuiila (Control), aMmsgns
duUnN3g (SO), 9 sBUVITRaNRUITUUaN 8n51du 1:1 (SO:FO) Waye NI dunSENasy
@318 Schizochytrium sp. 895183 1:1 (SC) annshaszinsaluiuluemisuaziile
Uan Idwassll asdusznovvesnsalusiluemisuazidevariifinsiasunsalusiulewin-3
Tnoidsdduszuululenasa nsalvsuluemsfidnmsiasunsaludiulowsn-3 anmsned 31
wu31 lwemsyan1smaaes FO IUSuna DHA uaz EPA Fududruusznovvesnsalusiule
W3 gaftgn (73.53 wag 92.63 dadniu/n3u) uazluemsyn AUTunsalusiulowin-
3 toudian Ao gAn1IMAaas Control dmsuiiaaiildsuninasunsalusulows-3 a1n
A51991 31 Lﬁaﬂawﬁié’%“ugjmmmsmmﬁmaaa FO anansafiuySunadewdn-3 Tuievan
wniige wuddiuunn DHA uay EPA gefian (21.63 uay 91.08 fadniu/niu) luvedide
Ualuganisnaassiiyn Control wagganismaaes SO drnsaludiulewin-3 luilesiian

agelsAmudndiunisimintiulanimvanzandsasiiuusunalewnn-3 Tudlefninlvsiudy
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v '
LY a A

Purindunarnsasunsaleduluemis wuin nmsiasunsalusulewni-3 AaufSuANnS

[
a =

Bedinsazaulufiuluiiaalddniinisatunsaluduluingayneveinisides

AN519% 33 a9rUsEnauYeInsabudulueswasilalaniiinisasunsa budulawni-3 tny

destuszuululevasa

Usunaunsaladu \oum IMSOUNTY
(mg/g) Control SO FO SC Control FO SC
C14:0 71.39 87.99 7654  21.87 2.58 61.64  11.27
C16:0 714.44 77461  641.47 22492  94.72  604.46  380.85
C16:1 n-7 113.30 12231 108.11  33.31 Tr 5759  7.97
C16:2 n-4 12.40 Tr Tr 4.51 Tr 2.54 6.40
C16:3 n-4 4.21 Tr Tr 1.72 Tr 2073 20.73
C18:0 279.79  278.40  238.39  95.32 3568  220.76  148.54
C18:1 n-9 155.84  173.05  93.83 3837  192.18  823.29  544.91
C18:1 n-7 90.84 9379 8541  29.10 Tr 827.36  28.63
C18:2 n-6 47677 661.34 Tr 150.11  244.09  62.04  601.21
C18:3 n-4 35.29 Tr Tr 11.19 Tr 827.37 Tr
C18:3 n-3 32.91 4051  48.00  10.06 Tr 21.64 Tr
C18:4 n-3 3.31 4652 2654  18.73 20.56 7427 1177
€20:1 n-9 35.29 61.01 4078 171 Tr Tr Tr
€20:3 n-3 Tr 728 5597  2.15 Tr 21.64  22.27
C20:4 n-6 Tr 3.70 5.83 3.01 Tr Tr Tr
€20:4 n-3 Tr 10.59  6.62 2.75 Tr 2.91 12.52
C20:5 n-3 8.07 8.45 2163  14.06 Tr 7353 45.14
C22:5 n-3 10.31 10.86 3038  3.66 Tr 1137 4.01
€22:6 n-3 4.63 717 91.08  10.06 Tr 92.63  4.56
EPA 8.07 8.45 2163  14.06 Tr 7353 45.14

DHA 4.63 7.17 91.08 10.06 Tr 92.63 4.56
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2.4 Uadganuanunainvaieuazesausznauvadlulanasn

MnmsAnwdumIa anevesasinlussuululenaeaiassUadaasudneg
nsalvdulawfi-3 Meowsdnsasuiiinaduiifudaduuwmdevesnsalutulewdi-3 4
Tusauldannda 30 Wesidus wavleiulininit 9 Weddud dendussezinan 120 fu
Taduaumnuvainraisuazesnusznavvedlulonasa seuinafousuan 2561 daheu
w2562 Tugan1snaaes 4 g ldun ommnsaueudsslussuuiila (Control), 9173
an38unid (SO), 9MNTBUNS SHaLfULTuUAT (SO:FO) WagemssunssnanfiuaInsne
Schizochytrium sp. (SC)

Seusnifuusiazyanismaass NUIYANITNABIINIAIAN UnasneuTive Aei
wuludedesuandasoszuuiila (Control) Wuszozinan 4 Weu wuunassneufivoay 3
Division19 %l (113737 32) Tusuudnwuuwasdmeufialu Division Chlorophyta 11nfign
$1uau 5 wia wuluteuandafideduyaniugu wuainiian ludeufiunay wdinfinuiin
ﬁqmﬁa Scenedesmus quadricauda s09a9uLUY Division Bacillariophyta 31U 6 ¥l
wusnniaaluiousueu 16un Pinnularia sp. wazwuilesan Uu Division Cyanophyta
$1unu 2 ¥in WusiBawAlugeusnTeINISVIaaed fie ieusuneuwasuasineudn iinuly
YAN1INAABY Control 197U2U 1 Phylum @@ Rotifera wull 4 wila A8 Trichocerca sp.,
Filiinia sp., Brachionus sp. W& Lecane spp. (mmaﬁ 33) %ﬁﬂﬁwuuﬁﬂﬁ?jﬂ Ao Lecane

sp. ANUNINLULADULNTIAN
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M19197 34 wilauazUSiaunasineuiwnnulugaruau (Control) MideaUanfialussuy

11la sresanmIziaee 120 u

FIUIULNAINABUNY (1wadnaliadans)

ylUavIUNAINABUNY  FudnAN  wnsIAN NUATNUS FUTRLH FUSRE
0 1 2 3 5 6 7 8

Division Chlorophyta
Ankistodesmus sp. 278 122 256 711 644 589 911 559 569
Monoraphidium arcuatum 22 22 167 33 - - - - -
Pediastrum simplex 22 aa 289 133 378 155 - - -
Scenedesmus 345 544 644 833 733 655 1267 927 1062
quadricauda
Staurastrum sp. 11 11 - 133 = 367 145 144 215
el 676 743 1356 1845 1755 1646 2332 1630 1846
Division Bacillariophyta
Fragilaria crotonensis - - 56 - 11 - - - -
Frustulia saxonica - - - - 22 11 - - -
Gyrosigma sp. - = = : 22 11 - - -
Navicula sp. - g - 5 - - - - -
Nitzschia palea 11 a5 67 22 17 il 22 33 22
Pinnularia sp. 644 Y — - - - - - -
el 655 112 145 22 72 33 22 33 22
Division Cyanophyta
Anabaenopsis sp. 11 - - - - - - - -
Arthrospira fusiformis 167 - - - - - - - -
394 178 - - - - - - - -
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A157199 35 vllawavUSunavedwnasineudninnuluyaniunu (Control) MassUardalu

SYUUTNbE SE8LanIziaee 120 U

FUIUBNANABUFRT (1wadraliadang)

ylavauwainnaudand  SunAl  wnsIAN QUAMUS  fwien ey
0 1 2 3 5 6 7 8
Phylum Rotifera
Brachionus sp. - - - - 11 22 - - 11
Filinia sp. = = = 11 33 55 a5 55 33
Lecane sp. 11 - ) = - 33 67 45 55
Trichocerca sp. - - L~ (0 - - - - -
39U 11 133 11 100 45 100 111 100 99

YANITNARBIDIMITENT SO Unasineuiiveieinuluveidesarliamessuulule

aea Wussevia 120 U WULNAIARBUNYIT9EY 2 Division 14 il (WWS’Nﬁ 34) Tu

o Q‘l’ [ = ] a o a a PN
FuuLNULNaInmaunsly Division Chlorophyta 41NV 91UIU 5 YUA YUANWUNIN

fignAe Scenedesmus quadricauda wuunluiiou durau sosasu iy Division

Bacillariophyta 31124 9 %#la wuun LA Nitzschia palea wazunadnnoudninnuluyn

SO Mmawstuszuululewasa dd1uau 2 Phylum 4 wila Ao Rotifera wag Protozoa
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M19197 36 iauazUSinavesadineuisnuluynemsgnsauvsy (SO) Mdusaia

Tuszuululavase szagawIziase 120 Ju

FMUAULNANRDUNY (1waaradliafans)

YUAVIIUNAINABUNY suAN uUNIIAN NUATNUS funay gy

0 1 2 3 4 5 6 7 8

Division Chlorophyta

Ankistodesmus sp. 189 345 278 467 189 111 255 189 167
Crucigenia sp. - - - 11 22 11 - - -
Monoraphidium arcuatum 200 11 11 - - - 22 - -
Pediastrum simplex = 11 145 33 = 11 22 33 22
Scenedesmus quadricauda 133 333 389 333 145 578 255 167 189
37U 522 700 823 844 356 711 554 389 378

Division Bacillariophyta

Aulacoseira sp. 233 - - - - - - - -
Diploneis sp. 233 - 11 - - - - - 11
Frustulia saxonica - - 245 33 122 122 a5 - 67
Gomphonema sp. - - - - 11 11 - - 11
Nitzschia palea e 11 445 33 45 a5 a5 a5 33
Pinnularia sp. 78 55 55 - 22 22 22 - 11
Rhizosolenia sp. 45 - - - - - - - -
Surirella sp. - - - 22 - - - - -
Synedra ulna - - - 11 - 11 - - -

33U 589 66 756 99 200 211 112 a5 133
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M19197 37 wilauazUSuavesnaiineudiinuluynemsdunsd (SO) NiesUaniialy

syuululevasadussesiian 120 u

FIUIULNAINABUERT (1Yadnalafans)

ylavauwadneaudand  SurAn  wnsAN uawus  fuiew WEEY

0 1 2 3 4 5 6 7 8

Phylum Rotifera

Brachionus sp. - - - - 11 11 - - 11
Filinia sp. - - - - - a5 22 33 67
Lecane sp. 67 289 33 255 55 89 55 22 67
Testudinella sp. = L - - = 33 55 55 a5
Trichocerca sp. - 89 22 22 = 11 22 - -

37U 67 378 55 277 66 189 154 110 190

Phylum Protozoa

Paramecium sp. - - - 45 33 33 55 33 45

33U 5 = B 45 33 33 55 33 45

YAN1INARDI0 M TBUNIEHANUITUUAT (FO) unasnmeuivadennuluvaiiesnan

Jameszuululenasaniinisiasunsaludy szosatnigidss 120 U WULNAINADUNY

v v
Y

9@ 4 Division 17 ¥fia (115199 36) Tudruiutnuunasineuiivly Division Chlorophyta
d‘ o a a d' PN I N A
wnfiga 31U 4 vlla vlladinunInfigafe Scenedesmus quadricauda wusnlulaay
nuAIMUS se9aulu Division Bacillariophyta $7uau 10 ¥8ia wuwan leud Nitzschia

I3 e s N A 1 = I3 L.
palea 583a91LUU Division Cyanophyta WagUWaIARDUNYNNUUBYNEALUW Division
Chrysophyta waginasnnoudninnulugneimsdunsdnanirdulan (FO) Maealuszuy

luleviaan 497U 2 Phylum 5 %iln fie Rotifera wag Protozoa
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M19197 38 wilauazUSinaesnasineuiinuluynomsdunidrauiulal (FO) 7

dweslandatuszuululenasn syazannisiass 120 Ju

FUIULNAINABUNY (1wadnalafans)

YUAVDIUNANABUNY funnAl  unsAN quATWRS  Junaw g
0 1 2 3 4 5 6 7 8

Division Chlorophyta
Ankistrodesmus sp. 111 133 111 367 222 22 67 96 111
Monoraphidium arcuatum 147 - 56 - - - - - -
Pediastrum simplex - a5 11 - - - - - -
Scenedesmus quadricauda 11 145 122 822 389 322 333 322 389
37U 269 323 300 1189 611 344 400 418 500
Division Bacillariophyta
Aulacoseira sp. 87 - - - - - - - -
Craticula sp. 50 - - - - - - - -
Diploneis sp. L = 33 ; - = - - -
Fragilaria crotonensis = 11 - - - B - - -
Frustulia saxonica ¥ D6 #85 - - 122 - - -
Gyrosigma scalproides 333 = - = = = - - -
Navicula sp. - - 11 - - - - - -
Nitzschia palea 33 - - 222 56 111 33 11 22
Pinnularia sp. 22 100 33 = = 11 55 - -
Synedra ulna - - - 11 - 11 33 22 33
39U 525 167 110 233 56 224 121 33 55
Division Cyanophyta
Chroococcus sp. 22 100 33 - 11 55 - 11 22
Oscillatoria sp. - - - 11 - 11 -33 - 11
39U 22 100 33 11 11 66 33 11 33
Division Chrysophyta
Synura flavus 22 - - - - - - - -
3734 22 - - - - - - - -
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A13197 37 vllanazUSuavenasinaudnInnuluyne1msdunIgrauidula (FO)

deauafaluszuululevasna seznatwiziasy 120 Ju

FIUIULNAINABUERT (1wadnaladans)

ylavNANABUANT  FuAN  WNTIAN NUATWUS FVRLH] WEEY

0 1 2 3 4 5 6 7 8

Phylum Rotifera

Filinia sp. - - - - 33 - 22 11 -
Lecane sp. 67 67 89 33 89 67 55 33 33
Testudinella sp. - - - - - 33 33 22 22
Trichocerca sp. 22 11 55 22 - - - 11 -
37U 89 78 144 55 122 100 110 77 55

Phylum Protozoa

Paramecium sp. 5 67 78 67 78 33 55 55 45

33U - 67 78 67 78 33 55 55 45

YANTNARBIDWNTBUNISHANAMIY Schizochytrium sp. (SC) unadinoufiviade
finvluveidssarfasessuululenaenafidnsasunsaloty Wuszesnan 120 Su nu
unasineuRiuieay 3 Divosion 12 wda (519dt 38) Tuswuinuunassneudivly Division
Chlorophyta Mﬂﬁ:’jﬂ F1UU 4 3ila %ﬁﬂﬁWUMﬂﬁéﬁlﬂﬁ@ Scenedesmus quadricauda
nunnluieu Su1an sesasuidy Division Bacillariophyta 9717u 8 wiin soaasundu
Division Cyanophyta Wazunasrneudnifinuluyneivisduniduanainine
Schizochytrium sp. (SC) Aaedluszuululeviasn fisuau 2 Twdy 5 ¥ila fie Rotifera uaz

Protozoa
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M15199 39 viauazUSuruveunainauieNnuluyne nIssunIdnanaining

Schizochytrium sp. (SO) fidsavarfialuszuululenasn szeziiandes 120

T
IWIULNAINABUNY (Wwadradiagans)
vinvaunasinauny Suren wnsAn uAWLS  duney WeEY
0 1 2 3 4 5 6 7 8

Division Chlorophyta
Ankistrodesmus sp. 289 267 211 145 189 122 333 248 167
Monoraphidium arcuatum 378 56 78 33 - 29 39 33 22
Pediastrum simplex - a5 11 - - - - - -
Scenedesmus quadricauda 111 189 133 200 167 311 833 333 389
37U 775 557 433 378 356 462 1205 614 578
Division Bacillariophyta
Aulacoseira sp. 11 : - - - - - - -
Fragilaria crotonensis - 78 56 89 89 33 22 22 22
Frustulia saxonica 378 = - - - - - - -
Gomphonema sp. 311 245 11 33 : 3 < 11 22
Navicula sp. - 1178 200 200 89 67 33 33
Nitzschia palea 22 - D §Y22 = = a5 67 89
Surirella sp. c i . - - 22 - 22 33
Synedra ulna - - 67 22 56 122 355 149 87
37U 722 334 223 366 345 263 489 304 286
Division Cyanophyta
Oscillatoria vizagapatensis 122 - - - - - - - -

594 122 - .o - - -
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A13199 40 FfianazyUsuuvesnasinaudainnuluyaeinisduniduanainiie

Schizochytrium sp. (SC) fideaafialu ssuululevaen svaviian 120 Su

FUIUBNANABUTNT (waddaliadang)

UAVIUNANABUART  SUAN  WNTIAN QUAUS  SunAu WY

0 1 2 3 4 5 6 7 8

Phylum Rotifera

Lecane sp. 22 33 78 22 218 100 45 45 33
Testudinella sp. - - - 145 8 67 22 22 11
Trichocerca sp. = 55 78 11 = - 22 33 11
34 22 88 156 178 367 167 89 100 55

Phylum Protozoa
Paramecium sp. 22 - 100 78 67 56 45 33 22

Euplotes sp. 22 - - - - - A - -

374 aq - 100 78 67 56 45 33 22
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A15199 41 vawazUSILnasnsauiviauannuluszuululenasadssUartanasy

monsalvdulawi 3 szezinatwiziage 120 Ju

o s -~ s a
IUIULNAINADUNY (LYa8/8073)

YUAVBIUNAINADUNY - —

9UINAU ANINAU NUNTWUD AUAU LUWIYUY
Division Chlorophyta
Ankistrodesmus sp. 86.7x10*  172.2x10*  293.5x10* 263.2x10%  200.8x10*
Monoraphidium arcuatum 74.7x10°  40.1x10*  8.7x10" 6.7x10* 5.8x10*
Pediastrum simplex 2.2x10*  60.3x10°  59.8x10*  25.3x10*  22.5x10°
Scenedesmus quadricauda  60.0x10%  106.7x10*  218.9x10%  455.4x10*  400.7x10"
Staurastrum sp. 1.1x10* 1.1x10*  13.3x10*  51.2x10*  52.9x10°
574 224.7x10*  380.4x10* 594.2x10* 801.8x10* 682.7x10"
Division Bacillariophyta
Aulacoseira sp. 33.1x10" - - - -
Craticula sp. 5.0x10* - - - -
Diploneis sp. 22.3x10*  4.4x10* 2 - -
Fragilaria crotonensis < 20.1x10*  31.1x10* . -
Frustulia saxonica 37.8x10%  33.4x10*  29.9x10*  5.6x10° 5.0x10°
Gomphonema sp. 31.1x10*  25.6x10* 1.1 x10° - -
Gyrosigma sp. 33.3x10" 3 = - -
Navicula sp. - 11.1x10*  325x10*  7.2x10° 5.2x10"
Nitzschia palea 6.6x10*  57.9x10°  41.7x10*  31.2x10* 162 x10*
Pinnularia sp. 76.5x10*  32.1x10* 3.3 x10° 7.7 x10° 6.8 x10*
Rhizosolenia sp. 4.5 x10* = - - -
Surirella sp. - - 3.2x10*  27x10"  1.5x10°
Synedra ulna - 6.7x10° 100 x10*  52.1x10*  25.9 x10*
374 250.2x10*  191.3x10* 152.8x10*  106.5x10*  107.4x10*
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A15199 41 viauazUSuaatwnadnmauNnaruannuluszuululenasaideslaiian

vEsuAensalusulownn 3 (f9...)

- N IWAURWANADUNY (LUa8/E03)
ylinvaaunasinauny

funAl WNTIAN NUATWUS  Jwiaw wweu

Division Cyanophyta

Anabaenopsis sp. 1.1 x10* - - - -
Arthrospira sp. 16.7 x10* - - - -
Chroococcus sp. 22x10°  133x10°  1.1x10* 55x10° 4.8 x10°
Oscillatoria sp. 12.2 x10* - 1.1x10*  4.6x10* 2.9 x10°
574 322 x10* 133 x10° 22x10* 10.1 x10* 7.7 x10*

Divition Chrysophyta
Synura flavus 2.5 x10* J A - _

593 2.5 x10? - - - -

Punviavesunasineuisisualuszuvlulevasaiiaesnislaiania@iunie
nsalvsulewni 3 Wusseziian 4 ieu Ineadulsznounag Division Chlorophyta d 5
¥l Andu 21% , Division Bacillariophyta & 13 ¥iin Ay 54%, Division Cyanophyta i

a 4iim Aewdu 17% wag Division Chrysophyta 3 2 uila Andu 8%

8%

21% m Division Bacillariophyta
m Division Cyanophyta
549 m Division Chlorophyta

Divition Chrysophyta

17%

o a s P s & v A A a v o
AN 29 GUUC’WJENLLWENﬂ9‘]E)‘U‘W‘UELU53‘U‘U1UI@WGE]V’TV|LGUQ@'JEJUa']ua‘VlLﬁimﬂ'ﬂﬂﬂi@lmuu

1oLUNN-3 SEELLIANNZLAEY 120 Tu
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MnmsAnwriasuvesunasinouiitlusyuululevaoaiidsdaeadadiasude
nsalusfulewAn-3 Wusseznan 120 Su wuuwassaeuiivsioun ¢ Division léuA Division
Chlorophyta ﬂjﬁmeﬁuﬁWUMﬂﬁQQ lawn Ankistrodesmus sp. hag Scenedesmus sp.
Division Bacillariophyta sfimtaw Laun Nitzschia palea way Pinnularia sp. Division

Cyanophyta sfiatau Lawn Arthrospira sp. Wag Division Chrysophyta ¥fiatau Lawn

Synura sp. (Wil 30)

Scale bar = 10 Mm

Al 30 uwasineufivwdafiiuluszuululonaon
A.) Ankistrodesmus sp., B.) Scenedesmus sp., C.) Nitzschia palea, D.) Pinnularia sp.,

E.) Arthrospira sp. Wag F.) Synura sp.

P a a ¢ v ¢ A o &
Q']ﬂﬂ']ﬁﬂﬂ‘b“]sﬁu@LLag‘U'ill']ﬂJ"U@QLLW@\‘1ﬂ@@uam'gwqwuWWWUIU33UU1UI@W6§]ﬂ'ﬂLafN
¥ A A a ¥ £ 14 a’l’ % L3 o ‘5
ﬂ'ﬂﬂﬂaqua‘ﬂLaillﬂ')ﬂﬂiﬂl‘ﬂNUI@Ll]ﬂ'] 3 FEYLLIANNILLAYY 120 YU WULLWAINHDUARINNINUA
2 Phylum 7 %dia 1aA Phylum Rotifera 97171 5 ¥8ia way Phylum Protozoa 91U 2

¥iln (9N51991 42)
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AN5199 42 YakazUSINLNaINRaUdMINNUNILaluszuu lulenanaTaseseUaRan

EsuAeNIa luslownn-3

[ -3 v s ,a
IUIULWAINNDUANI (LYAR/ANT)

ylauwasnnaudn-d - —
oUINAU ANIAU NUNINUD AUIAA LUYI1YU

Phylum Rotifera
Brachionus sp. - 13x10°  1.1x10*  05x10*  1.0x10°
Filinia sp. - - 4.4 x10*  6.7x10* 53 x10°
Lecane sp. 13.4 x10°  26.7 x10°  42.2x10*  26.7x10°  29.5 x10°
Testudinella sp. - - 145x10°  6.6x10°  52x10°
Trichocerca sp. 22 x10*  199x10*  52x10*  26x10°  1.6x10°
374 15.6 x10* 479 x10* 67.4x10*  43.1x10*  42.6 x10°
Phylum Protozoa
Euplotes sp. 2.2 x10* E 7 . -
Paramecium sp. 2.7x10° 299 x10%  37.9x10* 283 x10* 21.3x10°

EXCEY

[ a 3 [ d' dy 19 a A a v £
QWU?U“UUWU@QLLW@\?ﬂﬁlauaWﬂUiSU‘U‘lUI’ﬂwaaﬂVlLaENWJEI‘Ua’lua‘VlLﬁiﬂ@?ﬁlﬂiﬂlﬁmu

Townn-3 Wussezaan 120 Tu Inewie nuwnainneudn’ 2 Phylum laun wdy Rotifera

71 5 vile Ao 71% waz W&y Protozoa &l 2 wiia AaLdu 29%

B Phylum Rotifera

B Phylum Protozoa

A 31 viaveswnasnaaudailuszuululanasniidssnisUaitanasumensaluiule

win-3 Wuszeziian 120 du
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nnsanwiunasnneulussuululevasaidesniguarfianasuaiansaludu
Tow 3 1Wusvesiian 4 ey nuunasineudaiviarun 2 Phylum laun Phylum Rotifera
ylaMauAnuuInfan taun Lecane sp. wa Trichocerca sp. kae Phylum Protozoa

wlowau lawn Paramecium sp. (AW 32)

Scale bar = 10 km

Ad 32 wnasnpeudnivdeiwuluszuululenasa

A.) Lecane sp., B.) Trichocerca sp. Wag C.) Paramecium sp.
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2.5 AUYULAYNANBULINY

L4

NANNSANY ANNIstagaUa1ladunsdngseuululanasmaudanssuIunIg

v 1
o/ a

$UTOININTTIUNTEINAL B UNTIUY 1 MIFIUNITINIELdR IUININ (LNN.U1955IU

Y o o A o

R 3BUN3Y) dullvedinmediunulatmdessesiinuiwiu auvhlivanfnaunssntay
Annisuialiuanaunuduniglule Jsdesnivaudnsianunusdulaliiniull
lngfinunuInsIgiuaunukiuveslaiialiiiu 1,800 Alansu/ls (1,125 ¢/m?)

(EInUINTIUNEATEUSE, 2560) WU MNABINITEEIUGVUINAAIARBINTT UTEa

IS [l

500 N5U/M7 Ualuuaagfaalmnununkuuieswa 2 da/m> sekiiu 1,125 nSu windu

<

LazilaUsEUNITIAT IR UNULALNAN DUWULAIN U VAU Tueg 191N Faty vn

posnsnadusanuingUsasalunisvigsialilamlstu Fdnszidunuranauunuain
I Y a v Y A & & =

nsdesSudsulveglussuuomsuaendy ndifie lunsidesasnaisiaiiuagen

Fniugdun3d uazemsdmsuiaeslafianily Wesinemsduniddinsy

[
LYY

Wty Gansiidunugeegunn widmmnunuwiulinsedudaudusnldss Tnglieiniad

[
[

sununsdeslafaneszuululenasalunisfinwasad WWunisiasisn
i a4 A4 A v oA ;a S v & a 3 Ny &
ANYUIAYRIUBNIIEWMAENANURN HUSuesUlddesUanta 1 gnuiaduns ddunuiaue

1,699.8 umsiave lnswualudunuasil 227.60 usieus Andudosay 13.39 vesiumnu

Viaun wazAunuiuwls 1,472.19 v Aaduiovay 86.61 Vossunuisviun duvuRuLUIN

9

[

drAgyfe AT Seuaz 58.34 o389 laun Agniudvan fe Sevaz 14.71 Tadaiu

suvudlnglumsidestalaemll dnsinsiiensavedisesas 3 vesdmindivan

1

Tuiufanuisadmirevardandesiussuululenasalnemlulusiamie

a

75 vn/nn. wntdunandniu1annnisiassmessuudniuilasnds 1Sasailty a1u150

Wagadlunsdgsemiele Tunsieseisunuuaskanauunuluassil dmualiisian

eardanideanuuiaensislussuululenasaegi 85 um WndunsAUardalaenaly

[
= oV

Uszanufosar 15 Beviligidesdiswlonge 2,018.75 vn/Ue Wevninenlddnesiee uad o

&

deslnlsgniiade 318.95 umseus lnadeaianun 4 Yo uszeziian 5 eou Inande
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1%

1,425 v/Ue (§nsinnssenegisesay 95) ilvlselavianan 5,700 UI/50UMINGn way

fimlsans 1,275 vn/seun1sudn wsemlsgns wiiu 13 uvn/nn.

M15199 43 N1TUTBUIUAIRUNULATHANBULNUIINAITIREsUaTadunIdaleseuy

lulowaen
USTNNVDIAUNUNITHER 594
AuNURULUS 1,472.19
A0S 854.87
AQNIUS 216.55
Anthsiudomas/lndih wazduY 400.77
fununasi 227.60
Funuansa 1699.80
nandnnde (kg/Ue) 23.75
seiinne (V1n/nn.) 85
5789 (Un/Ue) 2,018.75
mls (Un/ke) 13.42

Mlsgns (Um/ue) 318.95




unil 5

30luaasuNanITMAaaY

nsfnwInsesulown-3 wWeiiiuyarafiadunidluszuululenasa laudanis

naaesdu 4 gansveaes tnefiasuiarinnsalnanisvnasy Al

n1snaaasi 1 Anviszuunisideslarliadaglulaviasaiietunualawnin-3 Taen1siasy

a < ' v v
BMNIIN LﬂuLLWﬁQ?laﬁﬂ'iﬂl?lﬁJUIa tUN1-3

nnsfnwszuumsideslarfanegluleviasaiiasunmuailewin-3 Wudiwu 2

a

UV fie sruuauan (W) wagszuululonaen wuitlutadumunisasayiulanastady

o

14
& o

drunmnwii Tuszuululewasedinisisniuledidiian uazargmaimiifidnfirannsn
o1fvegld Tnsildnsndiunes C : N fisedu 15 : 1

N13ANYINTNARBIVEY Azim and Little (2008) lavinnsAinwimalulaglulenasn
Tnedanevinunni sssdszneurediulenasn uasnmaaiadulauazdnssenvesuania
(Oreochromis niloticus) W1 $ms1dmea C : N Asedu 15:1 1udasdufimuzanly

a

szuvlulavaena dnafuutsandidiudiiesnusedudnsidiuves € N lunsidssanly
szuululonasn wuinfignansen 100 wWesidud nandnUaluszuululenasa geninluds
muauiliassieila feedlihszuululevaeniiusslenilugramnssunismnztesdng
1 1wy anansavaldidsslantilneldiuundsenissy q (Widanami et al, 2012) 113
AIUANAMAININ (Crab et al,, 2012) YfuUssmaaiaivinvesouluddesamsuagnis
POUALDIYDITTUUNIANAUTEITEUUNITIABY (Long et al,, 2015) ann sUdosvauds

lulpsiausandanmuwingey (Santhana Kumar et al., 2018) wazdsauisnannishieImis

Wosandniunlanemenaunduunly (Castro-Nieto et al., 2012)
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nsnaass 2 msdseuiisuladeaiulssanianuaznisiasyiule

NNsAnwINITUTBUisuTadeauUsSEANS A INLarn1TRTYAULe 91nTTUUNTT
AesUanadelulenaeefiadunmalowin-3 Tnsmaiasuemnsitiuundmosnsalatule
wifn-3 9wnsd iy 4 gas Ae gamuaudsdlussuuiila (Contro), ewnsBun3E (SO),
omnsdunISrautuiutan (FO) uazermsdunidnaufuamsne Schizochytrium sp.
(5O) wuth ewnsgnIoIBurEsanfufula i srnmaasaiulaldfan

an59m13dunISnauiuiniulal wudwihlidmdngavievesuansiamdnuin

1% ' '
[ £y a1 a )

a A a X =< o = [ & [
NN UTNNUNNPNUVUNANNUNINNER FU099AT1N VAT UD IS U ULUDLAEDINIINS

9
W3gLAvlaasReTullANANER

q

nnsAneINIsiIsuisutadeaulssandninuazn1sasyRulaa1nTEuunIg

desanfasmelulenasafiddunualowin-3 lnensiesuomisiiluwasansaludule

'
£ a v a

1% ! A a Y 1% [ Y ) 1 a
bN1-3 WU Qmiaﬂ‘ﬁ’]i‘ﬂllﬂ'ﬁLﬁillﬂi@iﬂlllﬂ;@Lllﬂ']-?) Wurndudan WuIngaunanyIgIan

9

pmit

(%
LY [ a =

nnludulowin-3 uasidiugrelunsasyiivle Famlaisuasisiangn dealu Jngauds

D

audululsiesihurdnduemsidsadaieiuUiansaluiulows-3
Faapandasfunuifefiierdesiunsinedulssansimuaznsasydula 910
nsiunsaluduadiuluiovan Tudin wazame (2546) uay anvian uazane (2556) 16
mMsAnwmsiivszdunsalusiungsilew 3 luvanila (Oreochromis niloticus) Tagnnsle
hifuuamundisedu 0, 3, 6, 9 wWaeddud wudr nslddsfutamunitsedu 3 wag 9 fns
WwivlaAnIUania Iumju%ﬁ"u q daudnssen Sn3NsAuemIs nsn1sasuems

JullowazUsz@ndnmuadusiudalndidssiuluynngunismaass wazn1smaasives

a [y v

Guozhi wazAMy (2014) NlAANYINITIATYAULN HHANAULAZANANNUVBINITINIBLRES

q

Yantla (GIFT) TngiUSeulilouseuunsiaeawuudinguiey (Sugeng Heri Suseno et al,,

2014) wagszuululenasn (BFT) nuindleduannisvaass Yarllalussuululenasniidns

i

n1saseaulnuinnivandaluszuu RAS Tusugiiquiu wudn Yandaluszuu BFT &

[y

PAANINUAILALUSEUU RAS haEN1SIATIEN

1%

1NANIINTINLARIUA I USEUU RAS

A
AUNUNUTIITEUU BFT AAUANNU

q q

NNAY
Y 9

nan1ssgiulnvesUandandnisiasuunsiunaesussuululenaea TauiFuides

Qe

WHLADUUNTIAL W.F. 2562 DIADULLYIYY N.A.2562 Wuan 120 U HaN1INAGDI WU

ho]

oY

v @

tindvesUanlialuganisnaaess FO Nlasuuniuuan 100% JAvindiuinningenis

NAaBIdU q Fwansduansliiuinnisidindulaidneg dude dnanenisasyidulauay
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msldusgleminnemslaenuihmsldihiulainaviliuarfainmaesydulniniiges
2IMNINAABIBY 9 Sugeng wazAMY (2014) T1891UI nsnladungulawwi 3 Dunsalasiud
Suduianudidydenisaraieideruiead (Cell membrane) mMatnwiaugavesiiua
inFelusnenie (Osmoregulation) uazdsfinanszduliszruugidusurnuldidy was
wananiudansalafungulowdn 3 fualvinisigdulaitu uazaunsodesfueinis
Anund 1wy e s Induay é’mﬂmimﬁqa Judu (Watanabe, 1982)

navesST AN MNYANIIIAaRsliAfl 1.4-1.8 FsUadafiissdeszuulule
waoa wudile1 FCR teenityamunu Gsaenadosiu Caldini et al. (2018) lfinmaass
nslifemsuaniaseemsdisaguuazemsiilsainluleviasn Tushunsiasgiuladien
FCR Usyaned 0.78-1.72. NaN1sMAasuautieniu (Azim and Little, 2008) Mlvnaqn Tule
wlagn Aoonsvastaniia Weatuayuauaiell Yadin uazemy (2506) ldAnwinisdes
vanfialuszuumlulnenslidiiulamuniissdu 0, 3, 6 uay 9 wesidud nansfine FCR
wuddinil 1.75-2.55 Seawiiuldinsidssuanssuuiiluiien FCR gandtszuu Biofloc

Samnsasaivladetu Tun1sfinwadaiinudi fied1 ADG agaUszanm 1.6-2.1

o [y

A5UABIU LaadA1uINNIINISNAABIVBY Scott hazAmy (2016) NINA13EI31 ANTRNIINNS

a

SyduladefuresUaniaszegiigefiaad 0.693 + 0.018 nfuseiu
9n3159nvesUadalun1snaasmnyanIsNaaesliA1sEning 92-100% Tuszeziian
nsides 120 $u Tasgansveaesiiidsduszuululeviaendidnsnissensininganiuey @
aoandaafun1InAasIan Sittplangkoon (2013) finaasadsstanfiadislulevaoai
dasrd CN Ay 20:1 wuinlanfaildnsinissend dawadananenaiduainnislails
Wasusetheaeaninides vliadeddndmmulunsinwaugavessmeuszdudeves

\deviliionsnsens
n1maaai 3 Jadedtunuaudfsng 9 vasun

Mnmsfnwiladiunmuaimies ainsruunsdssianfadelulenaeniiaiy
auAlewin-3 Tnensiasuormsfiduunadwosnsalesiulewiim-3 emisdwiu 4 gas
fo gneumasduszuuiiila (Control) 91nsBunid (S0) pmnsdunIdnauiuisula
(FO) waremnsduvidnauiiuaivsne Schizochytrium sp. (SO) desuunifusiuim 2 svuu

Aa szuumIUA (Unla) uwazszuululeviaen T5eaziden Al
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M INALALYUUNNUTUYINITNARBIBETENIN 21.0-36.0 DIALIALTYa T4

9 Y

a

Jugasfimnzadlunisiasaiulaveslan siTlinandniiuiu Insaenndasiu Khan et al.

[
o

(2004) wuiranendeluinnilgungligedmasienisiiyvlaiiniulasseuiisulan

9 Y

gannalulsmanafinnioumvgiiade 25 ssrwaldea uazaiibesnarsudsgungil 14.8

Y 9

DIALALTYA WAIINNITANBIVBY Majhi and Das (2014) wulnuaridndiidesiigamgiin
49 35 aerwaldea in1sasgaulanandinisidesluinnlgumngiian 91 20 esrwaldya
WUy Hilge (1985) inuingaumgiiimangaudmsunisiasyivlanangaveslaied

Tuta9 25-30 pepwaiBed warguuIlunzauignegi 27 asrieadiud uazdonnaodiu

El-Sayed (2004) Milas1gauingaumgivesnunndeiuasdinansenunalseansninnis

Y

'
= =

wIywuAvInvesUatdia Jefiqungll 25-30 s waldea avvinlRuszAnamnIg
3niulnvesaniafiian

USinamesuiuassinuakazUTnavewdaraeivinun luveidesaiialy
szuvlulaviaeaiis 4 yan1svaaes Tasgamuan (i1la) faUSuauiusssianuauas
USmavetudsazaneiwionun Uszana 0.1 Sadnsusedns wazluganismaassszuulule
Waen AUSINMYELIIUARETILA SlAtiandsUszanm 0.01-0.71 dadnSudednsuas
USnamedvazanaiiimuniddinadoszana 0.01-0.3¢ fadniusedns deszeziian
iilUUSnaesuassakarUSInamedsaraneiionun lussuululeviaenaydl
Afigaduuazanasluusduansh Fsanseauues Azim and Little (2008) wugiliiag
USuunznauuviuasslussuululenasaldliiiu 500 fadnfusedns Wesanusum
pzneufinifuluazgadumienuesdn fviliaruaunsolumuandsusendiauanas
TuvariivnansneuvesuiuassmunkazUsinamswdaraeiimun lugnAruAudl
Al ﬂ%mmmﬂausuaqLLmuaaaﬁgwmﬁamaﬂuﬁmmsmaaqLLamﬂﬁLﬁu'jflﬁﬂizmumi
Heterotrophic (Ray et al., 2010) TuvziAgiu US1NauneNOUTBITILADETILATIANAS
grafunauanUanlddandunndue1nis aud (Avnimelech, 1999) dalusssuynd
Tulewaealuiiduomsiasuuidnih dnfihannsoiuiasdovaasld Feasdunisdieu
wyasundua1msiasy (Anand et al,, 2014; Crab et al,, 2012; Xu and Pan, 2012)

Uinmeendiauararsiiluvaidsswaialussuululeaon idsoglutag 5.5-9.5

o

fadnTudedns wudliuveIUsuImeanTauara18UIlAIUAINALALSUAUIUEUAANTS

'
v

NAaRILaZANNINNT 5 Tadnsusedns sglunasifivanzanlunisideslatila den Auiey
(2543) wag Boyd and Tucker (1998) 518971431 AavaudRvasivinzausnanisasyLaule

a Qd‘ 1 1 ! = aQ a 9(‘;
Yo9Uaua qquwmmzamagiumwzmm 19-32 99ALYaed UIUUBaNTLAUATAIYUT
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a o 1

l3isndn 4 fladnSuredns wavaenndastuaudsuves TranDuy et al. (2008) niusadns
svdmalivszansamlunisiadyivlnvesUafadanuuandaiu Tnefisedueandiau
azvaneriade 5.6 fadnduseansusraviamlumsiaSayiulnaziniy

Aaandunsa-ns (pH) luveidssuarfialuszuululelasn 4 gan1smaaes o
Tud2938m919 6.9-8.2 A1 pH TAAsiidaudFuduauduganimmaans fandunans Tu
nsAnwil A pH Tudeidssegluinusinesgiuiidaiiransnodegld Tasdiasening
6.5-9.0 A Bhatnagar et al. (2004) wag Wurts and Durborow (1992) A1 pH foaﬂagjblu

STAUTENIN 7.5 hag 8.5 dmnniniindstssnindaziinliuaniinneiasen A1 pH 1AluAIs

14
& o

IWZLANERIU923AN521I9 6.7-9.5 (Anita and Pooja Devi, 2013; Santhosh and Singh

NP., 2007) uazaennansiu sfudu (2540) nanain pH ﬁagﬂuﬂm 6.5-8.5 YNlHAEAIAN59T I

' (%
IS o = A

leund usdAfirsuInsegunnazdmasiodnituifwmneg Aoseau pH ¢ Avzvilvinng pH
4-5 avibiiliduiug pH 9-11 Aagvibiled waz pH wnndn 11 Adswaldaeiuiu

a o |

Usinaweuludelulasiauluganismeass wuii dd1egsening 0.1-1.4 dadinsusie

=

dn3 gamunuisyausanlullslulasiauninian wazsganismaassszuululonasaiinidiu
Tngifinveglunasiliiluiivsedaiun dmsunasiuasgrundvualildiu 0.5 Sadnsy
Mofing (NIUUTEAN, 2555) BeAfigenitnueiunsgiuivesin tneardiulvajogluinauei
Liudunseradn i Twewludeluiazusingey 2 5U Aeguiluiie laun weuluily
a5z (NH,) warguiliiduiie leun wenlufledeeau (NH,") @ade, 2549) manaasiasil
ayuladn LfJULLauImLﬁaﬁagiugﬂﬁlﬁLﬁuﬁw Lﬁaqmﬂﬂ'ﬂmmLﬁuﬂim-mqagﬂusﬁaqﬁmmzam
A A& v oA < a = | H a =
aAndunans mszddlelainiuianudunsn-anavesings Awveweuludeasuing
danudunsa —ane Begeiiwvesenludefdannniudie dmsuawenludeluduin
Ul 92 dINadUnIIoR B ENLAY ANAINUEINITOVDLADALUNISIUDNLBDNTLIU LAZYIN A
Uagauwanarinlsaladng
Tulas9 lulesiau Tuganimeass dA1egsening 2.0-9.6 TadnTusiedns wulliue
Tulpsy lulpsiau wudn Wetsugurednisnaassdsunaailulesy lulasauiinisiiuduesng
< .:4' 1 a 1 I's a Qy = 2 1
sasaziiianatiuluUsunualulesy lulasiaulirianasaudunisneass dewiinAnly

[y I a

lasw lulnsiauasdmiigeninnasinnsgiu Ae Ll 0.3 fadnsusedns (sudseas, 2555)
yirlsimudandaauisouiusiuagsssdinogldluiisialuln s Tulnsuiigeld
WUREINUN1TNAaB9ee Eduardo et al. (2018) Usuaumlulesn lulastaulunisvaasaly
svuululaviaon TngmsiinansduvIdiunnanaiu wuinnseaesfiinisiunininaadld

Tuszuu danlulesyt lulnsau 1.49, 0.82, 0.74 way 2.30 Jadnsuredns warnuIusunaly
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10597 ulnsaundauudunInnIn 28.1 Haansumedns a1avntminn1s@edinlang 50

Wesidud 1wReatuiuil Yanbo et al. (2006) 1891131 Tudanliaanunsaendeeglunid

a

Aluladn Tulasau Anududugdis 160.5 dadniunedng
Arbuns Wusmemnslulasiaugluuunilsnfiguazunasrnouiivt lUldld lussn

JafmnudAgdednitiuassruuinaluaniuiivesnisdusinemsineliiiaguan

[
[

tuaulute Felwnm lulasiau Tugavenisnaass da1581n39 0.1-36.8 Tadniusdedns

winlduvesUsualumsy lulnsiau wuindiaisudunisnaasausunalumsy lulnsiau dan
5 % 4 y . - “. X

avian luasen 1 uazdienanduly wudrAlumsvlulasiauiiFigdu awduaanisnaaes
= U N A ' ¢ S o % &
fawdhraluesn lulasiuliafandtnueiniswigitssdadinven sudssas JWuluaiy
57891U4V09 Boyd and Tucker (1998) way El-Sayed (2006) #ilana13fieAnunInii
winnzaulunisideslaiia Usunauanududuvaslumsnnmunzanlunisiaeslandadaadl

AN Uaenin 1,000 NaanSusoans

o S o v 4

Avleamaveanesauazneanssasiudusnemsanfiddydnvianisdunis

Wi Aulaveawnasinew WWuladedAgiinmuaanuauyselluin Seamnneanssauas

o

a o I a

Noanasas ulutiA15¢91I19 0.6-10.0 Aadn5uMANS way 0.6-10.3 NadNSUADANT WUIN

Soszeznatlunmsmaaesiulusiunliuiifsdusnduannismeass nansvaasadulun
378914 U89 Boyd and Tucker (1998) waz El-Sayed (2006) ﬁlé’ﬂzﬂ'nﬁamﬂmmwﬁwﬁ
wnzaulumsdeslania Usinaeududuremleanesaimnzanlunsidesandades
A1 Uesni1 1,000 dadnsunoans

N153LAI¥YNIAT Biochemical oxygen demand (BOD) Wun1sinaiuanysnues
ihdelusUveseentiauiiuuafidelilunistosansduvidvinidenanslilnegaunisvio

'
aaa

245%90 neldaniziitenndiau (anudnwed, 2560) Usuaum1 BOD Tuveidsavanialy
izUUlUi@Wa@ﬂﬁﬂ"lLQ?ﬂIEJE)Eﬂu%'N 0.2-0.6 fiadnSusiodns WulUnunasiidasinauise
mﬁ’aasﬂé’%qaamé’mﬁumiiwmmm nsuUsEAs (2555) Filds1e91uin A1 BoD Tuthéesd
Aty 20 Hadnsurodns

Usinamaslsilad-te lunsvnasanuindiausinunaslsilad-te luvsidssanialy
szuululenlaen wdsogluts 107.0-678 lulasniusiodns Usinmeaslsilad-telueides

a a

Uallagariuay dAedegeign fe 628.3 lulasnsusiedns lugamuanusununaslsiad-

[ [
=

10 Auwwrlduniiudy auduannisnaaed wazluganisvaaesduy 9 JUsuiainTuauia
dUaIiNl 4 uaziiuudliuanasauduannisneass lasudnsnaainuas (Baloi et al., 2013)

A158MAIUBIANUINTUVDIUSUIUARBLTHAT T¥NIN9NISAN®IBINYITDINUNITAL AR



117

AsusuliionruauAUTInaenlile msduunasnsveutuluszuululowasnay
mUﬂmmsw%igLauimsuaqmm'wmmﬂLﬁﬂ (Gonzalez-Felix et al., 2007; Ju et al., 2008)
AUsunnaslsilias 1o Tun1smaaesialnadlmesiuni1ss1e91u (Kevin et al, 2015) 7l
Anwinisiisaaignluszuululonaen way Burford et al. (2004) way Decamp et al,

(2007a) Treudmiuszuululonasaildiaeeand
A15NAAR9N 4 Ua38A1U8IAUsENaUNINIATUINISVRIEITBINNTIIUNIUSUuns A LIy

AuAslATUIN15Yee1s ovnsiialusiulisinin 25% waglusfulsisiingn 9%
Faduarfivarfiadesnismud Jauncey (1998) 1euinsedulusiufimunzaudmdulan
Javun 0.5, 0.5-10, 1-30 war 30 n3uduly msilevinfu 40-45, 30-35, 25-30 uaz 25-30
% mny d1U BEAnudesnisnsaevilusiluvesandaduilsesulatiuUsvanas 5-12 %
nsuinszaulutuanunsatsanseaulusiulalusmisuiedaslivatauisaldussload
WsAuldegnufiudl wudertud fae (2559) s18911 N158ANIINNLATUINITAINSUNTS
Bostanila 31 Tuemnsuandandsisesulusiu 25-05 % Tusiu 5-12 % a1slulewmsm 20-50
% loa1ms <6 % nsaluungy n-6 waz n-3 0.5-1.0 % wAaLdew 0.3 % wazWoaneasa 0.7
%

pnsihiluansalutulunsnaaeamudn lugaewmsdunidnauituvan (FO) &
AUsansaluiulewdn 3 DHA waz EPA gefian deaoandostumesanunsidelueims
Uamuedifinisiasuermssisvinvensalusiuwa neiaiu lﬁLLﬁﬂfﬂﬁu%Mv ﬁéﬂﬁuﬂmﬂgm
dsfungndn dsfudnnlne wazdsudrmdemuiivamueldduemsnanssulariiing
m’%ummamamﬁwﬂuﬂamﬂmL‘ﬁluizamm 12 dUaei Ansavauvesnsaludusiin DHA way

EPA fiAgeianuiazinnningan1svaasddu q (@aisni, 2551) wagnisndinsaluduluemis

gaandanalviin1saSyRulaiangameuiy nIun135189UYe3 Wing-Keong Ng. (2005)

Y 9

) o

dwfuensuailafissyinmsiissduluiuUssann 5-12 % nsiuszduluiuaninsotae
anszaulusAuldluomismieslivaransalivselovilusiulfogradui (Protein
sparing effect) uazuuziritemnsvariansinsnlesungy n-6 uaznsmlasiungs n-3 4
IndlAge usl Lim et al. (2009) syinanfiadianuianudesnisnsaledungy n-6 1anni
naw n-3

Tuiilovantiaidsesmeszuululavase nadsaniasdlaeiasuuniu ideadunan

120 Ju diniluTavsunadasuinisluiliova wudi lugeemsdunsdnanuniulan (FO)
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LAZYADMNTBUNIEHANE MY Schizochytrium sp. (SC) TAnlUsAuTgs azuiuldiniled
nsdiunsaluudlulugmsagyinlivanilusiuiigelu denndeaduireatunisseay
YoIfR (2559) $1891U31 Maiinnsldsleviomnaiiasinisasyiuln Tngomnsuan
famsiiarsemisiidifey wu nsalusfungy n-6 wag n-3 wazansounuiithulaimga
Fehiurdedulduruimmnsalutungs n6 uag n-3 lupmsdeshidiniiseduiivan
799n13 LAENISLETUAIBLNEIAITOMNT WU Schizochytrium sp.

YsunaladulugaeimisBunidnanundudan (FO) IrA1d99gail 10.6 +0.00

Y 9

a

Wwuheanuiunsaledulawnn -3 luvaila nuinnsalautiu omega-3 Anulularfianasain
dedluszuululenaesn svezian 120 Ju lunimaaes wudd TulleUaiyanisnaaes FO 3
AfiAesidunsaludulowdi 3 unfign 79 DHA way EPA H5189714n135398983 Manning
et al. (2006) Tudaigniuninuszunns 50-60 nSu MasssgmsEsITulaTERy 1.5%
& [ [ ' 1A % a X ¥ & ' Ao o w

deadunan 6 d&an wuindinisazauvedlusiu Omega-3 windulundulloadaditsdAgy
V19805 wazlis1e9IUN19398209 (Chen et al,, 2013) Tuvasuluwmsd dndnuszaunu
240 nSuNaganee1siasululy Omega-3 Tusyau 8.5 wag 15% deadual 120 Ju

Y [

WU Ansavauleduinsdulundailoognslitd1 Ay miseda
N5Neaal 5 Jadediuninurainvatenazainlssnauuasunasnnauy

Tuszuululewaan

nnmeastitenuamuranaskazesAusznevresinasineulululevasn
Tussuumuauidsstutlawagssuululevasn ldemnsdnsaguinfinsiinundudunmas
vesnsaluiulownii 3 weadussezinat 120 Tu lnevinisinudunaanunainialeves
wnasineu dUaviar 1 ase lunsinuTunuvesinasineuiiy wuil Yan1sneaeIAIuANd
Wedlusguuinla dUsunavesunasinauily Division Chlorophyta 11n7ign WAYANS
naaosidssluszuululenasa drulugasnuunasnnauiy Division Bacillariophyta 110
g9 WwReiun135189Uuas Widanamni et al. (2012) 1A51897477 AMULANFAINTENIN
13 =1 1 I 1 [
wnasnaeuiluganivauazszuululavasn nudtluganismasesniuay dulugasdu
Division Chlorophyta LLﬁS‘Q@W@ﬁ@QiSU‘UIUi@W@@ﬂ 3¢NU Division Bacillariophyta 8123¢
a A a 3 Y & Y aw s A
AnnnsidnIsiuasuewdlvlussuy TunisidesssuululenasaiudingUssashiive
nsrAuNIsasngneunasawazaziiulandudunisnsedu Diatom Tuszuululeasadn

(Zita and Hermansson, 1994) d1u7uUvaswnasnaouisAnuuIniga aglu Division
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Chlorophyta wuannfigaluszuualuau (W1la) denndediun1sTenuves (Wasish uay
AfY, 2555) NANWI9HA kazUSunuvanasinauny naenduaun ndluyaidesalin
FIYTTUUNISLAYY NUANFNEAUL 31U 3 UB Av Ua? 1 bilin15a51991U1555548% (Ue

AuAw) Yol 2 dinsademissssundlaelddeyaliusdudng 4o nn./ls/@Uns naen

I+

A1SNAABY kaTUaN 3 In1sas19emssssuvdtneldalavalnurslusnsn 20 nn./ls/dUnn

9 Y

WUANUINIUVBY Scenedesmus sp. %qaeﬂu Division Chlorophyta mm‘ﬁqmmaa@msﬁﬂm

wuieaiuluszuululenasainuunasinouiiy Division Chlorophy 11n#ian szuulule

a ea a a

Wasp QauvseTesyRvlndanuduiudiuaisdunsdouniadn aruaulaenisiineinia

1 oA P~

a8t Tuszuululenasa wnasnnauivwaziuaiseMmdudiundevesdadldin

[ 4

Fudeu Green et al. (2014) 1MNN1INAGBINUT UTIvesunasineuiiviiAgeigalunou

AUIAN 21NF1BNURANITIY YIIANTIUIN DUNYALNAADAITINNTULALANAIUDITIUIU

9 Y

o,

a v Aa

[ 3 A a v ¥ a o a [ 3
WWASAROUNY AINTIBIIUNITITBV0I NIANA (2548) LaT1891UNITITY USuauunasineu
~ ! aa o ! Iy Iz = I A a a o ¢ & =~
Houdariitu luwsazduanilagnie wudn SUsuiaunigatuduaivin 7 luneuliuiay
(7,783 wadneliadans) Fuludduggsou dwmaluiivsuiauasivangazlddunsziuas
Laznssiule vinvesunasinauinudruuniluaity Bacillariophyta nunngnd
6 WA PIADAAADINUNITINENTUNANITIEVY NI (2552) NANWITALAZAIUNUILLY
YaaunasinauNgluUaideIne USUUINUINAGY FAUANIYN S1NBLLRY I TAYUNT WU
Furuunasinaunaly Division Bacillariophyta u1n#ian luveidesianuinasnnouiyly
Division Bacillariophyta 11 sfialaewu Nitzschia sp. Mﬂﬁfyﬂ kag Schrader et al. (2011)

] ' ¢ I a & o & [~ %
na113199AUTENBUVRILNRINABUNYluUBLAEIUaIANTIEEINA1ILIT HeeAUIENOUVDY
WNaINRauUNY wukwainau Division Chlorophyta wag Division Bacillariophyta un#ige
d@7u Division Chlorophyta a Division Cyanophyta agnuluuinseslussuunisiaes
Ray et al. (2010) waz Morel et al. (2013) lananlusieaunismaasdin Diatoms 1unqy

o a a Y o a =
waninevesivanssunidluszuululeviaena

Tunsmusunaunasiaoudad Tussuuaiuquideslussvuiilawagszuulule
WaoA NUIIUIUTHAVDIUNAIARDUFRAT 2 Phylum A® Phylum Protozoa wag Phylum
Rotifera A11N1551841U Y84 Widanamni et al. (2012) lavini1sfnyn n1sdssendly
walulaglulenasn duaunmuwasyssdnsamnissyivlnvesvanila Tuseduaiy
nuUULansfudsvinsUTIaLwasneudalulodss wuan dUsinanasinou
[ [ 3

dn3 Phylum Protozoa Wag Phylum Rotifera 41n#idn uagnulnunasnnaudniinuluve

Weailuselevidieiiindnsnsaiyivlalvgauuazandunuer msiagldunasinoudnl
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3 a 13 v 6 1
WUDIMIINAWNU Hargreaves (2013) 91AKRANTTVIAABDY N1TRIUITUIULNAINABURRNT WUIN
USunaasunadrineudn ileuiniianluieuiviay vinbiiiuladn unasinsudniludedes
= 1% @ U A I3 = a4 a ¢ = £ 2,
fianuaenndewlsiumuAuUTINMLNaIineuily WeuSunaunasineuiivilagdunding
TTunaunasinoudnigeninluaie wWulhediui Finlay and Esteban (1998) &3
ANUVU UG0S (WasinauNglasiuaATiise) NluynnAaeInIsAIUALLAYANTS
noaastlulaasn nsgAuNTasyRulnveLnasineudniggnneaedluniemaaeuesiiul
LAZAINTIUYDY Ekasari et al. (2014) lasre0udn Tumsimnsidesnuuidn nudndua
aiufisawenisuanunasineuiindiduunatemnsfigauauysal dusuunasinoudaivas

a & A a a A a Y
HAna1TeIMTIAHeNTRSAUTnvsskuATISElagn1snaRvenasn Tuszuulule
Waon wazaunginiinadenisiasgyivlnvesunasineudniwuifieiiuivunasnouiiy

(MFng, 2548)
ayUNaN1INAaDY

nMsAnwluASItnUIN Msiiunsalusuluevisuaiiia lnenisiasstussuulule
Waom Wuszezial 120 U wulanfianifgemigemsgasintiular dwiuidewanta
Tinaumindiveslaifnan wasdieiiunisazaudsuiunsaladuluiavailauinniinn
“UEN5NARBLAELNIENIA ldurdalawmni-3 Tusuvesnisaestussuululanasa wuin
YUANAN LYY DIDIMITHATNISIUABUANEUT AIUUNITIUUTEMNULDUANNLEE9A 1881157
Tdunfiuvardadumadenfiauisaasliviuna nsaluiungulowdn-3 ndifssiunis
SUUsEnIuUaInzlanids1aunakasfosdnd1anaelsenalatiganalganelunis
dy v 6 % QI 1 %7’ = Y & 1 a = I3 = al' o
WNeldesdnidl wasiiuyariUainanlaluegan saufaduniaienvenynsnsiiinis
& v s o P = ' ) ~ o v % a A
wnzlassdnidnlagldomisuerilasuatsurteslusuian aistinsdnuludaiuvindu o
A a ' ~ a o Iz P =~ | A
WoiuyaAkazAIsin1swUssundndanlilauinsgiuiiodioaniunaiail enaununis

YIUaNALoLUN1-3 9INANUSENA
v
YDLAUDLUL
1. Tunsidssdanlussuvlulonase Deazlanandniis annisldinfnny weaiuaslu

LdTaAUYUNITATIUBkAEN15INNTTTEULlNTinazgendINIsdeuUsTINAT Aeliunisan

v Y =% & ad =~ a ° v
suyulunisasedaduisniafiannsadunldle
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2. swuululenaen fesdimsnuauaznauegaiaaie llviinvendonigluve
3. A5HNNsANYINTSREsUaN I BLagsUanTunuamUNvRedulANINUNerane i

A QI a % U 1 Y1
L‘W’e)L‘WQJNﬁNaﬁLL@%ﬂ’J’]ﬂJﬂMﬂ’]G}@ﬂ’]ﬂsﬁU@LLﬁSiB‘U‘U‘lW‘WW
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nuan1yat Ignigyanl. 2551 Tawin-3 nsaludupdiusslovd. ngamms: nguanuaumInNg
Lnguin1s s sIngmanstinn.
nsuAmUANLaiY. 2542, $1891uEaIUn1saliasnIsInlymuaienIaul. nanna:

NTENITINEAIENS AlUladAIWINADY.

v ]
o v A

nsudszan. 2555 inuriaunwdiladunseminensdadinia wnasmeunsddui
75/2530. NTANNI: NTLNTIBNYATUAZANNTOL.

nsNyszan. w4 qmmwﬁﬂﬁmmzauﬁum'il,wm,ﬁ”ﬂwmﬁa. [szuvoaulatl]. wasiiun
www.fisheries.go.th/if-ubon amnat/web2/images/downloads/21081.pdf (25
NUAIUS 2561).

NIUANASUYAAIMNTIN. 2552, FI89UMIANYILUIAANAAN NIV VB9819151633 DHA
NAMINYLYARLAYD. NTIVINC.

NANIATIEINTANAUAUSEIITEnINUTEIA. 2559, n1sAduAtUsEusy 2559. neasulguny
LAZENEANANTHAILINITUTEUS NTUUTELN.

N3eading s, U ﬂmﬂ”lwﬁﬂLﬁaﬂ’liLWﬁngﬂﬁﬁ'ﬂiﬁ’l (Water qualities for
aquaculture). [szuvosulail] wiasiiun
https://aqua.club.net/forum/index.php?topic=19106.0;wap2 (12 fu1Au 2561).

\FU vyays. 2559. Monthly Report Aud1uaniia & nandmel Usssuieu suay
2559. NEuLATYAINTUTEUS NTUUTELA.

ufaen Aues. 2556, TasenseusuiBeUfianag Fae mamnziuguasulanwaaniaib
N3N, AngdRIAansLazmalulagn1snuensuara1ATERInnsuanSe Audna
AARNST UNTINENFERAUINT INYNVNETAUMANYTYS.

Y99\R0sH ASwiaay, TR wuileserad uay 99na weley. 2555, ANuvAINTEAvDS
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MIFLIAUANFSfL. 2M5ENTINENANERS ., 40(1), 121-134.

names eanw. 2552, wliauazanavuuiuvesuwasineuirlunassguiuaziaiisede
UTaduUINAGaY AUauIYe dunaiias Jwmdaguws. Jymilay. uninendy

wlq.
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90uf wedud3nt, neudnd inawileu wag Tnyad yaduauwi. 2553, wavadnnsiaiy
Schizochytrium limacinum (D. Honda&Yokochi, 1998) Tua1nssatas
FTYLIATNAIUINITVDIAITIU DATINTTIDANNY LAZAMUNUNIUADAIULAIIATUY
msaqmagngﬁw (Portunus pelagicus Linnaeus, 1758). nsuUssa.

yiund uasjudos. 2556, aunmihdmiunawsdesdniineil. gusfnwnisia
Uszangnansziuy sullosnanwsz g,

amen Fauadlnana, Usznn Wvaaw uar nsfisa fuaug. 2500, nsldthngduuagui
nauWnsERTEviudeslansene. U dnusUsaaes. dandumeluladnsy
QOULNA.

yAdnm viylassed. 2508, amnmiwazaavanuatsvassmselunziaETUADELNn
Jandadedlna. InednusUsyn. wunine1duisln.

Vaudin 0298508, 05UY Junanms, Usesing audindissa uae dses wmatan. 2546,
nsiiaszRunsaludungulaiuin 3 Tudandia (Oreochromis niloticus) Tasnsld
ﬁﬂﬁuﬂm‘lﬂm Increasing of Omega 3 Fatty Acid in Tilapia (Oreochromis
niloticus) by Using Tuna Oil. 4¥M3Ng1a8LNYAIAERS.

Useidlos lnffonans. 2534, aaamimienisUssas. ngaim: dsdnfiend Aandiduwees,

Wuin nedileduns. 2546, wanN1TaMTERY: Inwue 1@y 1. ngaunna: lakeualns.

fm wanewes. 2559, msdanismistarumsdmiunsiaesuaiia Nutritional
Management for Culturing Nile Tilapia (Oreochromis niloticus). 319813
Inganswazwalulag, 14, 12-39.

] a

NuniLAgy weladunwsy uag U581 Shuluuii. 2561. Organic food / 8MMNINEATOUNTE.
[szuveeulatl]. uwnasiiin
http://www.foodnetworksolution.com/wiki/word/1854/organic-food-
%E0%B8%AD%E0%B8%B2%E0%B8%ABY%E0%B8%B2%E0%B8%A3%E0%B9%80
%E0%B8%81%E0%B8%A9%E0%B8%95%E0%B8%A3%E0%B8%AD%E0%B8%B4%
E0%B8%99%E0%B8%97%E0%B8%A3%E0%B8%B5%E0%B8%A2%E0%B9%8C (20
fumw 2561).

dagnsso Alanauien, a1 glsssal war o1nsel Indwadifanl. 2551, seawideatiu
auysal MIIUTWANUIUaUsEAUNSA] SzuuRaindannas (Contract Farming)
luuszwelne: nsalfnwaniia. ddnanunesmuativayuniside @nl.).

wAa USuea. 2533, msenwauuauaznislesiulsaluvanange. Inerdnusyusyaln.
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UNINGIFUNYATAIERS. NFANNAI.
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