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ABSTRACT

Enteromorpha intestinalis was examined for its suitability as fishmeal protein
substitutes in feed of red tilapia. Algal meal was included at 0 (control), 15, 30, 45, 60, 75 and
100 %. Fingerling tilapias with an average initial weight of 14.78 + 0.02 — 14.81 £+ 0.01 g were
released into glass aquaria of 180 liters capacity, containing 130 liters of water with a stocking
density of 20 fish per tank. Trial feeds were given twice daily for an 8 week period. Trial feed
were formulated to contain 30% crude protein, 7% crude lipid, and 3,500 kcal/kg feed. The results
indicated that the fish which received diets containing different algal meal between 15 and 60%
showed good growth that there was insignificant difference among treatments and control
(p>0.05) while fish fed on diet containing 15% algal meal provided the best growth and feed
efficacy (p<0.05) compared to the control. In addition, hematocrit and white blood cell of fish fed
on diet containing algal meal were higher than that of control (p<0.05) but red blood cell of fish
fed on diet containing algal meal no difference among treatments and control (p>0.05) whereas
NBT reduction of fish fed on diet containing 30% algal meal gave higher results compared to
those of other treatments (p<0.05). Interestingly, the results from this study showed positive
effects of algal meal as it promoted immune system in fish that antibody titer of fish fed on diet
containing algal meal levels gave no difference compared to control (p>0.05). However, fish
received the highest dose of algal meal (100%) provided the worst antibody titer value compared
to those of other treatments (p<0.05). Survival of red tilapia fed on algal meal levels after injected

with Streptococcus agalactiae was higher than that of control.
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[l Y
1 ludrlargeniiaineunaassnngas Feenmsnaasstimdiaglinmsasuainite
&Y 1 A @ J < Jd o a a Aa A
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= 1 =) 1 = a = ] Ao d
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(1 a S 3 4 o o S 4 1
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a a a A 9 14 = @ A ,3 A
wyanTa Uszansnimmslee1nis vazesalszneumani luddannygauuieia
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NN evelanslunszurumsmmusaguved lviuludiar vazianudunus iy
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wuluamitevuralvg (macro  algae) 3ziinuvaINnaleNINVOINIA LUy Tag

Y o A (3 I 1 o w 1 Y o
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. . L
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(Laminaria hyperborean) Tudaueauauanusanau wud1 uualnswia (macrophage) 910 la
Y A = A 2 ' A X v Aa A
AOUAUNNMINTZIE uaziMmsinuLsunaeosunua (organelles) MU N1TIVAUVOIHI INT

a v A o v o

W7 (neutrophiles) ttazuunInsw1v (macrophage) LazdIuANUFUNUTAVANNETINITOVO
o oA o { .

vhIngennnliviarede s 9nade (Hardie ef al, 1996) Heo, tiazaase (2010) ANYINAVDY

T TAusuNY (fucoxanthin)  NafAINAIMI1enz@anyIelumMsdIunITo Ay W a1g

a\ a @ g’/ [ a 4 4

W lausuny awnsadudaszauvedlunsn eonlaa (nitric oxide) 11 laTdInduwaanlsa

. . s 3 A S & 2

(lipopolysaccharide) VYpuFAAINAIAIAY1Y UONVINHBIALIENOUNAINAIBVOITaA 11
J I @ Y S . . P Y o o’dy

Aaenziad I uaINTZAUN1FININ (bioactive) laae latinsnaaeuludaiinegn

Y 1
#eunud) (Harada et al., 1997) wonaptimsasuansanannnyluemseusamiua
. 1 4 QQtdy .. Y A dﬂg Y
NBT reduction ttaza la Tas Tl ondda (lysozyme activity) Glmwquuum (Sudagar and

o 1

Hajibeglou, 2010) §anu1 ansananniylusssumnadirieluninssunmsdiuanuasen

a 4 Y Y

A a Y a v a 9 .
UAIUBYINNUUDIDINIT ATUIAUNTY HASNITAUHUANNUDNAIY (Citarasu et al., 2003)
Sana tazANY (2011) AnEIANNENTOVeIa M8 l& IR (Enteromorpha compressa) 1ums
o & a . . J a o a J = J
ﬂﬂﬂﬂﬂuy’ﬁ@ﬁﬁg (anti oxidant) IﬂﬂW‘U'J'] ﬁ'liﬁﬂ']W')ﬂﬂﬁﬂIﬁV\lﬁa Uag ﬂ”lIﬁ“VlUf)fJﬂ
. v Ao & ] a Aaa . . . 4 1%
(carotenoids) Asa lvafunduily v aluasn (linoleic acid) uaztou lo3d ascobate N1 catalase

awnsodueyyaddase 14
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A A

1 I o = = Y Y o 1 v a
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' g o
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1.3.1 ayn 333514V 91/a1Hia Trewavas (1982)
Phylum Vertebrata
Class Osteichthyes
Order Perciformes
Family Cichlidae
Genus Oreochromis

Species niloticus

1.3.2 Yadiauas
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= 9 1 v J a A A Y- ( a )]
AWUTNIFANT lanseldesiuglmtiaduauiemizyeeug luaiuiasan uaz 1ansa

A 2 A A 2 Ve AYo 1 ' < 1

wizwmuFelaiin “dartiaduae Feaewn IditlunidnedraumsvarenaTanluuiui

“1Ja1ia@a3” 30 “Thai Red Tilapia” (§11NI0IATHFNINTINBAT, 2552)
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a A4 a J . <3| o 1
Tagnaawewugiatiaglosma (supermale ¥50 YY-male) %98 Tas Tu Tasmnwenilu Yy 1o
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$2081309115AU (protein — sparing effect) N1Fd1mTUMII AU Ia 91NNITTIVIUVDS
1 I'4 a
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a = % d‘ A [ = é =
ufJﬁJﬂﬂH’]ﬂuu’]ﬂﬂijﬂﬂ@ V‘Iﬂﬁﬂ@ﬁﬁllagllﬂaﬁﬁﬂu FIVINNITANHIVUDN
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v v Y f 9°I
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adatasssvan daluilszmea neiiounaeluiaassnaudinaly mwssaes, 2531)
agiiudedinavesdilsznoumsae desmsdanfiauan Ao Liflinau lifisa Tvwe
= = I o dy Y I
WAsgInazsIngn sansosadunuimelums wannmsmzi@edvidugadingsy
A U Y Y o @ 1 Y dal o a 9 v dy
iomsdeeenla uenandemruaaInaal mamiziaes suiludeseguuiugiuues

Y =

[ % 1 g o ~
AMWapARYINI90IMIS (Food Safety) A28 F118ANI Msimz@es sulludedigiuuni
o ' o Pt Iy ¥ ) A o 1 Y A
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gouqia 31 nlediud aeaaiin 25 nledikud uazduq 11 Wlodigud e liamssiud e
a [ [~1 4 1 [ a . ~ 1 [
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2 nuvne giiduiunuy ldsuwiz (non  specific  immunity) HazgiAuAUULDUTUNIE

U 9

[
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(Vadstein, 1997)
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J { ' da a L=V
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Y o

a U a 4 4
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v v
() o a o 4
VniNﬁ 3 qmmmﬁmammmm’ﬁﬂqﬂamaumuﬂmmﬁ 52821001 8 dUaH

FANINADO
NYAVDINT
nAaBg 1 2 3 4 5 6 7
0% 15% 30%  45% 60% 75% 100%
danlu 10 8.5 7 5.5 4 2.5 0
nMNdImded 21 21 21 21 21 21 21
$191 5 5 5 5 5 5 5
uilaiud)endd 37.19 3244 277 2315 1857  13.86 6.28
e Ity 20 20 20 20 20 20 20
el Intlu 0 5.43 1087 1630 2174  27.17 36.23
Wiangau 0 0.58 1.15 1.73 2.30 2.88 3.84
i 0.8 0.9 1 1 1.02 1.1 1.1
vhghnlan 0.8 0.9 1 1 1.02 1.1 1.1
INNUIIN 1 1 1 1 1 1 1
1adu aae'lsa 0.1 0.1 0.1 0.1 0.1 0.1 0.1
U519’ 3 3 3 3 3 3 3
TuTulasRew
Woaula 1 1 1 1 1 1 1
wn'lsTetiu 0.11 0.15 0.18 0.22 0.26 0.29 0.35
59U 100 100 100 100 100 100 100
wsauiidesld’
M Taunlas/e1m1s
1 n0.) 347059  3.470.06 3470.1 3450.19 347023 347046  3,460.94

Senlunaw (ﬂ%u/ﬁiﬁﬂ%nmﬁﬁ): Thiamine (B1) 10 mg; Riboflavin (B2) 20 mg; Pyridoxine (B6) 10 mg;
Cobalamin (B12) 2 mg; Retinal (A) 4,000 IU; Cholecalciferol (D3) 2,000 IU; Menadione sodium bisulfite (K3 )
80 mg; Folic acid 5 mg; Calcium pantothenate 40 mg; Inositol 400 mg; Niacin 150 mg; Tocopherol (E) 50 IU;
Ascorbic acid (C) 500 mg; Biotin 3 mg ‘U3 51gWay (NF/0 1aniu01%13): Na 0.098 ; Mg 0.758; K 2.298; Ca
1.473; Fe 0.145; Zn 0.02; Mn 0.013; Cu 2.07mg; Co 0.59 mg; [ 0.45 mg 3W5N1u‘17it’l'ﬂﬂll9%} AMUINN (%

Tos@u x 4.4)+ (%l x 9.0+ (%m3 Tu'laiasa x 3.7) (NFENTNATITULY, 2541)
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a d Jd o ast a
2.5 M5iAszHia lanes aaulainiuIsn1sues 35T (2526)
251 guidaiiannyganisnaaes gaaz 9 @1 Aadnduidivesies
A aa @ o 4 o o A A & Ao J 4
0.2 Jaaan3/M1 naeniu 14 Ty imsziden e udsy luma lawmes
I [

2.52 minageu19is9e91081 2 1911 (two — fold dilution) Tae 1% microtitre

plate ¥ 96 well AuNAY
a Y

2.53 QW Streptococcus  agalactiae 11414@3% (well) NUNAY QUAL 50

lulnsans

2.5.4 auFsuas I luvguiunan nanaz 50 lulasaas welddhnu

Y =

v H v 9
255 naldnguugiiies2 Hlus nasnnimdduuiiguund 4 09a
A WU 22 ¥ 139
[ Yy 9 4
2.5.6 n39a Tagmadunansanaznou Taglsnaosgans sl

2.5.7 TUNINAMIANAZADU LaZAIUInAIN 18
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