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Effects of dietary single-cell protein in Nile tilapia (Oreochromis niloticus)

(%) 1* ANy ¢ A CA = aAa 1 (Y] ¢
w3ty Uszyn”, gisan iSesanysar’, Yian mMinams’, yuw aaians
uaz Vaudna e9a3es’

Noratat Prachom'’, Suneerat Ruangsomboonl, Paveena Taveekijakan',

Buppha Jongpat' and Bundit Yuangsoi’

unAREa: NsAnEnHaTesns i RsAamadTLsiu e wnslaTiafiszsi 0, 3, 6 uaz 9% laevnnnIiAes
1anTia siwninieReBuEu 32,58 nFu/n e ABLTIATLNA 0.90 X 0.90 x 1 13IA3 TiAAAmALLL 15 faAle
uaziinslitannsiems 4% seriming Wuszezinan 6 @“ﬂmﬁﬁ@%ﬁ@mmiwmmwudw ngLazeyuALie
se@vsninnnsldenving nslildshivluanums 'é”m’n'am ”inﬁmfnml,mnﬁmﬁuwwﬁﬁ (P> 0.05) @autlaniia
AFsevnsitsyAuaiamadlilsmui 9% m]?‘mml,u@mmm (41.1520.58%, P < 0.05) 3snaulalsinlu
Lu@ﬂmuaﬂ@mimum RAamadlisiuiszsu 6% ummmmm'ﬂmﬂmuﬂmﬂ@mu (P<0.05) uazFunn
”lwuiuﬂmwnmumawmm\ﬂummLmﬂmqnummmm (P > 0.05) nsfnEnAfsTiuandliifiuingaia
siaalLsfua N0 141609 9% luamsianiia taelildsnansgnusianisasyifiuln dnssan sz @nsnw
nsl¥anvns uarms i lsmuluanms uasdaaliinBunasiianafafiuiy

mdAn : Uanlle, Tufamadilssiv, naesnyduls, Runnuile

ABSTRACT: The effect of using single-cell protein in Nile tilapia diet with 0, 3, 6 and
9% replacement levels was studied. The fish with average initial weight of 32.58 g were
raised in 0.90 x 0.90 x 1 meter concrete tank for at the density of 15 fish per tank. Fish were
fed with 4% of body weight per day for 6 weeks. The results showed no statistical differences
on growth performance, feed conversion ratio (FCR), protein efficiency ratio (PER) and survival
rate. Tilapia fed with dietary single- cell protein level of 9% was higher in fillet yield than other groups
(41.15%0.58%, P < 0.05). The maximum protein content in carcass was found in fish fed with single-
cell proteins at the level of 6% (P < 0.05) and crude fat content in all groups were not significantly
different (P > 0.05). These results indicated that dietary single-cell proteins at 9% showed no
adverse effect on growth performance, feed utilization, protein utilization and beneficial effects
on fillet yield.

Keywords: Nile Tilapia, single cell protein, growth, fillet yield
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danila (Nile tilapia, Oreochromis n/'/ot/cus)
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(Tacon and Metian, 2008; W35 WAaZAUL 2560;
Prachom et al., 2013) asnaliisnAtlantiugean
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Waauiudagauaimsdndatinay uazlsi
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Table 1 Comparison of nutrient and amino acid contents among protein sources (g/kg as dry basis)

Ingredient SCP' Fish meal Poultry meal” Soybean meal”
Dry matter 932 917 890 900
Crude protein 761 653 559 485
Crude Lipid 8 89 136 9
Ash 81 162 145 5.8
Essential amino acid

Arginine 411 30.7 49.9 36.0
Histidine 15.3 13.1 1.7 13.0
Isoleucine 33.3 20.4 23.8 26.0
Leucine 56.0 40.0 41.4 38.0
Lysine 94.8 36.9 34.4 22.4
Methionine 171 13.5 12.4 7.0
Phenylalanine 28.8 22.0 16.3 27.0
Threonine 32.0 20.6 23.9 20.0
Valine 39.4 24.5 30.3 27.0

' SCP; single-cell protein (Analytical results), °NRC (2011)

MSLATENDINITNARDY
o v = o =

arInaaedAtuIliitsraullsiu
(Isoproteic) wazludu (Isolipidic) IndLAgariu
Tuusiazgasanng e Wiszavaesanthilugns
87119 (Fishmeal inclusion levels) 10 LUa3idus
IndiAasasnndosiuaninnisaiifaqiiu
TnednsBeanniszmesinge wpRni A e @win

(Tacon and Metian, 2008) Tmﬂﬂmﬂumﬂu@]m
mms@gﬁﬁ 0 B 20 wefuius amiulFuszay
22943816 010U uaznsmariiludniy tneld
Tuluumadaunagim (Mono-calcium phosphate)
AANAULIFINTIN (Vitamins-minerals mix) LATNIA
arilluduAIIZ (L-lysine HCI Laz DL-methionine)
(NRC, 2011) (Table 2)

Table 2 Feed formulation and chemical composition of experimental diets (g/kg as dry basis)

Ingredients

Control SCP 3 SCP 6 SCP9
Local fishmeal grade 55% protein 100 70 40 10
Single cells protein 0 30 60 90
Poultry by-products meal 65 65 65 65
Soybean meal 370 370 370 370
Wheat flour 380 380 380 380
Fish solubles 20 20 20 20
Crude marine fish oil 5 5 5 5
Crude Rice bran oil 20 20 20 20
NaCl 5 5 5 5
L-lysine 3 3 3 3
Mono-calcium phosphate 10 10 10 10
CaCOq 10 10 10 10
Vitamins-minerals mix’ 2 2 2 2
Antioxidant’ 5 5 5 5
Antimicrobial agent’ 5 5 5 5
Total 1000 1000 1000 1000
Chemical composition by analysis (g/kg as dry matter)
Dry matter 992.00 978.90 985.50 976.90
Crude protein 364.40 366.30 377.90 386.50
Crude Lipid 90.60 85.60 70.70 58.50
Ash 112.01 110.10 104.90 109.00

Note: 'Vitamins (unit/kg): vitamin A 12,000,000 IU; vitamin D3 2,200,000 IU; vitamin E 100,000 mg; vitamin K3 12,000 mg; vitamin B1 25,000 mg; vitamin
B2 25,000 mg; vitamin B6 23,000 mg; vitamin B12 43 mg; Pantothenic 75,000 mg; Niacin 125,000 mg; Folic 4,000 mg; Biotin 800 mg, vitamin 150,000
mg; “Minerals (mg/kg): Potassium 8,000; Magnesium 600; Cobalt 0.05; Copper 5; Iron 50; lodine 5; Manganese 5; Selenium 0.3; Zinc 37; “Antioxidant:
ethoxyquin and butylated hydroxytoluene; *Antimicrobial agent (%): formic acid 63; propionic acid 32; benzoic acid 5;
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Table 3 Growth performance of Nile tilapia fed with single-cell protein diets for 6 weeks (mean+SD)

Parameters Different levels of single-cell proteins (%)

Control SCP 3 SCP 6 SCP 9
Initial body weight (g) 32.58+0.00 32.58+0.00 32.58+0.00 32.58+0.
Final body weight (g) 59.55+2.78 62.93+0.64 59.58+3.41 62.88+0.87
FI (g/fish) 76.67+0.22 78.8+1.66 74.81+£1.83 73.5£2.50
weight gain (g) 26.97+2.02 30.05+1.73 27.02+1.44 30.31+2.90
SGR(%/day) 1.43+0.08 1.55+0.07 1.44+0.06 1.43+0.11
Feed Conversion Rate, FCR 2.35£0.20 2.31+£0.09 2.26+0.08 2.03+£0.15
Protein efficiency ratio; PER 1.0£0.08 1.0£0.03 1.0+£0.04 1.1£0.06
Survival rate (%) 100+0.00 100+0.00 100+0.00 97.78+2.22

Means in the same row with different superscripts are significantly different (P < 0.05).

Table 4 Body index of Nile tilapia fed with single-cell protein diets for 6 weeks (mean+SD)

Parameter Different levels of single-cell proteins (%)

Control SCP 3 SCP 6 SCP 9
Hepatosomatic index (%) 1.36+0.22 1.54+0.05 1.62+0.01 1.56+0.12
Fillet yield (%) 35.45+0.39° 35.64+2.83° 36.39+0.38% 41.15+0.58°

Means in the same row with different superscripts are significantly different (P < 0.05).

=) @ & a di a'
NansAnEUeidusinuadlaniia e
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Mo oA e A = | o
Wit I A NAN AN 6% InsiTlAN@AtIWinAL

35.45+0.39, 35.64+2.83 Uay 36.39+0.38%
FNNANAL TNADAARDITLNNUIALTDS RNNNA UAY
DU (2545) WATINIUA LATADLY (2546) Awuan
o @ rdly ] d‘ a % a a "
wefidusiadounsinaliuenlatia daaglu
T4 22.53 - 36.69% lafidusiiladiuniizinala
ga9tla1flan lFFuenvnniNsTAUesT LA TAR
TdsAulunns@nueniifAnsymdng 35.64 - 41.15%
2 ! o = P
FeflAngandn WetlilasanlunisAnenilaniiadl
1pduganimasesaauinalung ela1nd
1 = @ & d’l ] a v 1
s lunasiinlefiiudidedauiuligendnlan
PUIALAN (59 LAZADLY, 2554)

Table 5 Body composition of Nile tilapia, Oreochromis niloticus fed single-cell protein diets for

6 weeks (% as dry basis)

Parameter Different levels of single-cell proteins (%)

Control SCP 3 SCP 6 SCP 9
Moisture (%) 10.92 8.00 7.86 11.84
Crude protein (%) 55.32+0.25° 58.64+0.60™ 59.35+0.53° 56.07+1.07%
Crude lipid (%) 13.01+2.42° 10.88+0.94° 13.48+1.91° 13.71£2.11°
Ash (%) 20.75+1.09° 22.48+0.26° 19.31+0.04° 18.38+1.25°

Means in the same row with different superscripts are significantly different (P < 0.05).
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