=

nmswamihminallydinlamnaliny239

9UA2550 SNYBIIN

a a ¢ - ; ¢ LY
Ineniwus HiduaaumiavaIn Ny salve IMs ANMIMNHANGNS
sygInmnmansumiiadia smudvumalulagmsiszug
o @ v oa A a L% v
dipaulufiaane unIng el

N.A. 2551

fudnuesurinInedony 13



TuSuse I nentinus

aNInNUTUNAAIY N INeNaauld

WS Inenmaasumidana svdvunalulagmsdszug

4 A
FBLID

=1

a : LY a a ad
manamihwinaldz@nlamnaiing 3o

lag

gUAITIV N5

A1 UTRUBOU A8

dserunssunsidSnm

A A
ASTUMSNUTAYT

A |2
NISUMSNLTAY

dsenunssumsisedmanges

dnlnnuanadnefused?

A

=t

IUN

(3

[51 Hou

[} <] s e = o
(ﬁ‘vwmamwmsﬁm.umiym VUINYTDINU)

umans1asd as Tyga wudiosermd)

2YX)

(39909

I'd a
50 ATANH WITWITIY)

155 UNTSUMSUaURaANY



3

d’ d‘ a ov L% a a A ad
¥o1384 mswamimina llgau Tnamaiinga3a
A ya o o
VORIV UNAIQUAITIN SNYFIITY
¥orlsqyan Inoehaasumtuge a1 Isuna lulaonisidseus
H 1 o a v o
Usgsunssumsiafanm Ar0mans 19150 A DYRA WneseIEl
(%4 \
UNAALD

adAa 1Y ada

o :' o afe Y a A 4" a
nmsuaniivdna ldgaurTaglagaunsondrsiumern e gaunsdn
9 o o :' s o : o An Y c:’ A = )
murgaudmiusaaivinuazihvdni lanauermisiaosaimeunensounenns
a =y a p=} s A 5’ P =y 1
wiay lauazidSuinua Isiuesamnndululames Nsnaasen 1 MIWAAAINT Y
a ' @ o [l 0 9 - a @
alizaunludenarswdaving 1 du $1wau 3 e shmsifuiRoanandanng 10 Su unan 7

o ; a { g 4 o B o e A
A59 nu wanasmaolumsinwfeInsedi 1, 2, 3, 4, 5, 6 wag 7 WnndaRaY 0.8320.15,

[

1.00£0.2, 1.23£0.25, 1.26+0.20, 1.70£0.26, 1.76£0.25 L@z 1.83+0.30 NSU/ARAT MU AU
a { < = q’z’ o (7= i a aa a o
pandan o unNIsAWNEINTIN 1,2, 3 waz 4 JUTaNULANAIAUN DA LagHakaARAY
< P 3 4 [ [ [ an [P= W] 1 o 1
TumsinuineInssii 5, 6 wag 7 Tudanuuana19dunsada uaddiganwandamagluns

<] i :/I = 1 @ o an P -4 a a o
NUMEINTIN 1, 2, 3 uag 4 PE1ATIANYNINADA (p<0.05) NITNAADIN 2 ANYUFOYAUNTO
' v
nmngaulunsndnamealgauian hinmsmanesdinig 3 gan1snaaes 3 41 gan1s
A a v ’ d" = A J A ' d’l a A d v
naaved 1 niinuuy lildidegdunid ganisnanoed 2 ldiFegdunsd EM 30 ua.ao
o ad Y A

[ b4
amsioa lgduran 1 Alansy ganisnaaesi 3 TdiFegAunsdfesdu (Indigenous

Q

Microorganisms:IMOs) 30 05U apewnsiwd lgaman 1 Alansy wod USasigeinms
v b4 N
wanNAEsIRe1MIs s INs 1A laanimsinalisdun ganisnaacedi 1 duszannings
P A =f dy a a oA ar ' = v [3
Niga nsnaaesi 3 Anyudeydunsoimmzanluniswlnanswa lgduds vims

o oy 3 ar v U 3§ = o
NANDITINIY 3 YANIINAADI 3 41 gan1sneaesh 1 ninuuy luldiFeydunsd ganis
. v § a s J 1 1 a a a P
naa0en 2 1d%eyaunsd EM 30 ua.sedinsoa ldgaus 1 filansy ganisnaaoeh 3
a ady

b4 v .
o109 UN5IM030Y (Indigenous Microorganisms:IMOs) 30 N1 Apdns1ow ligauus

Q

v ¥
1 Alansu nud dSuasmemsndnuassigoimissesi lmanthmdna ldgdur gams
v N v ¥
nAaBIh 3 NUszANTmngeiqa Msnaaesi 4 uag 5 naaeugum s ming lilgaun

Ay v o ' a Y a o a ~ 4
nlannmswinamsiod lUgduaanazuds lumsivuFuazUSurana Tsfiusssuestal

o

- ) o o Oy s
MO INUNUNTITNAABIUUY CRD 911U 7 YANTNAADY IUIU 3 ¥ s58819M 12 GARLS

b4

b4 ¥ b4
osdeeIsgasiug umutesamanamimina ldgduigasaieiu 6 gas aail



CY

dy = t; : Y = ' ' 2!’ a =
YANILAY (015U W) gash 1 (emsiugumautihminaldsduae Tuldigeydunsd)
¥

v ¥ ¥ 14 v b4
gasn 2 (emsiugmmauimingllsduranldie EM) gasii 3 (@msWugiumauii

b4 [l . ¥ ¥
winallgduwanlddo 1MOs) gash 4  (@wrsWuguwahwiine lugaundeluld
1 a ~ { 4 :, o a Y P A i
1Wogaunid) gasi 5 (e mnsnugwwamiminalsauuialdide EM) uazgasi 6

b4 14 b4

(@msNugmTuihmng ldgauudsldde IMOs) edugamsnaaoswya Mawadng

e

= =3 Y v = = ' q
minaauaziiousalaimes (A1 L) voegasii 3 UA1anaIgeaaaNINNdIgasous Av 14.12+0.53
o @ [} ¥ =Y Pt < & ' { e
uaz15.13+1.35 Mud My daufwasduasiingauaziloveaimed (A1 ) ¥o9gasn 3 I
’ 1 4 ] )

RULINTUFIGANINANGATOUN 7D 11.46£0.61 Uaz 11.04£0.15 AINSIAY dIaua e ed
A s g ésl’ ' a oA d? ' A A
mapsTINAauazilouedaImes (A1 b) voegash 3 DAUWNIINTUGIZANINNIIGATDUY AD

o w a ~ o 1 o
18.66+0.5110% 13.13+0.53 muday Ysuaua lsnuesanasauludamosvesgash 3 I
Q'. 3 ' Y o=y o o o O’I L o= “a
IWNANGIGANNTIYATOUS A 18.14£0.76 aansu/nsu Wvinuis wazalsz@nininms
N b4 b4 r H v b4 H
nIydaylnvestamesiiaesdwemisgasaniu lagiminndemnuiuves)amei

A A

b4 ’
RUIRWIMI YA N 3 UMgega A 2.86£0.32 N5 daudasimssaan Tadumizvesan

U Q

= ) =

[ 4 ] [ [l v 1 4
NoIMALIA001M15gAN 5 DAI1gIga Ao 1.4120.02 %/ W AweTIRdouIuvoanes

[ v [l
NiAoeAweMITgAsN 3 TiA1gage Av 2.23£0.05 LrUANAS NNHANINAADIN 4 LAz 5 YA

= 2 g 3, Y o 1 4’, o YV s a A
211131 3 Ao msiuguwauimina lsduaaldide iMos Mlddameslimsiinduas

v ¥ [
Yszansnmnsnigat Inveslmmeunudugiige



(5)

Title Production of Spirulina Liquid Compost by
“Chivavithee Technique”

Author Miss Ubonwan Raktham

Degree of Master of Science in Fisheries Technology

Advisory Committee Chairperson Assistant Professor Dr. Bunyat Montien-art
ABSTRACT

The production of liquid compost from fermentation of Spirulina platensis with
different micro-organisms suitable for the production of fermented liquid and for combining with
feed for Golden fish, was conducted in order to compare the growth and carotenoid content of
Golden fish (Carassius auratus). In Experiment 1, the production of Spirulina platensis was
studied in three concrete ponds and harvested 7 times for every 10 days. Results showed that
average yield in 1" to 7" harvesting were 0.83+0.15, 1.00+0.2, 1.23+0.25, 1.26+0.20, 1.70+0.26,
1.76+0.25 and 1.83+0.30 gram/L, respectively. Average yields in 1" to 4" harvesting were not
significantly different while average yields in 5 “ a0 748 harvesting were also not significantly
different but were higher than ind to 4" (P<0.05). In Experiment 2, the study which focused on
suitable micro-organisms for fermentation of raw Spirulina was conducted in 3 treatments with 3
replications. Treatment 1 did not contain any micro-organisms, Treatment 2 contained 30 ml
Ems/1 kg Spirulina and Treatment 3 contained 30 g IMOs/] kg Spirulina. Results showed that
Treatment 1 had the highest content of major and minor nutrient elements, indicating the highest
efficiency. In Experiment 3, the study on the suitable micro-organisms for fermentation of dry
Spirulina was conducted in 3 treatments each having 3 replications. Treatment 1 contained no
micro-organisms while Treatment 2 contained 30 ml Ems/1 kg Spirulina and Treatment 3
contained 30 g IMOs/1 kg Spirulina. Resuits showed that liquid compost from Treatment 3 had
the highest content of major and minor nutrient elements. In Experiment, 4 and 5, the study
determined the quality of liquid compost from fermentation of raw and dry Spirulina on growth
and carotenoid content of Golden fish (Carassius auratus). In a completely randomized design

(CRD), 7 treatments and 3 replications were used in a 12 week culture period where fish was fed
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with 6 treatment formulas: control (standard feed), Formula 1 (standard feed with liquid compost
from fermented raw Spirulina with no micro-organisms), Formula 2 (standard feed with liquid
compost from fermented raw Spirulina and EMs), Formula 3 (standard feed with liquid compost
of fermented raw Spirulina and IMOs), Formula 4 (standard feed with liquid compost of
fermented dry Spirulina and no micro-organisms), Formula 5 (standard feed with liquid compost
of fermented dry Spirulina and EMs), and Formula 6 (standard feed with liquid compost of
fermented dry Spirulina and IMOs). Results showed that Lightness (L) value in fish scales and
flesh (14.1240.53 and 15.1341.35) of Formula 3, had the highest reduction than other treatment
formulas, while Redness (a) value in fish scales and flesh (11.46+0.61 and 11.04+0.15) of
Formula 3 was also found to be much higher than other treatments, including Yellowness (b)
value in fish scales and flesh (18.66+0.51 and 13.13+0.53), and carotenoid contents in fish flesh
(18.14+0.76 mg/g). Also, the efficiency in growth rate of Golden fish fed different formulas as
indicated by the increase in average weight, showed that Golden fish fed Formula 3 was highest
(2.86+0.32 g). As for specific growth rate of Golden fish, those fed Formula 5 had the highest
value (1.41£0.02 %/day) while highest average length was shown by fish fed Formula 3
(2.23£0.05 cm.). Results of Experiments 4 and 5, showed that fish Formula 3 that contained
standard feed with liquid compost of fermented raw Spirulina and IMOs, was able to cause

Golden fish to have the fastest rate and highest efficiency in growth.
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5909 Sommer et al. (1992)
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