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Effects of replacement of fishmeal protein by chicken viscera meal protein on
growth performance and feed efficiency in hybrid catfish

(Clarias microcephalus x C. gariepinus)
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ABSTRACT: The present study investigated the effects of substitution of fishmeal protein by
chicken viscera meal (CVM) protein on the growth performance, feed utilization, and feed cost
in hybrid catfish (Clarias microcephalus x C. gariepinus) diet. An experimental fish were started
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with body length 6.12+0.02 cm or 10.68+0.01 g per fish. There were five experimental diets
which replaced fishmeal protein by CVM protein at 0, 10, 30, 50, 70%. These diets were further
balanced to isonito genouse and isolipidic diets. The fish were raised for 8§ weeks in glass aquaria
which contain 150 1, and fed 2 times at 09:00 and 16:00 a day until satiation. An experimental
fish were gravimetrically weighted every 2 weeks to determine growth performance, feed
utilization, and remaining fish. The results of present study showed that fish fed CVM 30 had
the highest final weight, weight gain, average daily gain, specific growth rate, survival rate,
feed- and protein efficiency ratio. Furthermore, the fish fed diet containing CVM 30 protein
had the lowest feeding cost. While the fish fed CVM 50 also had good growth performance and
feed utilization as observed in CVM 30. The CVM replacement higher than 50% significantly
showed growth reduction. The results of the present study indicate that CVM 30 substitution has
the highest growth performance. While the fish fed CVM 50 substitution has not significantly
different with the control diet.

Keywords: chicken viscera meal, substitution, hybrid catfish, fishmeal, growth performance
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Table 1 Feed formulation used in the present study
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Experimental diets (%)

Ingredients
T1(CVM 0) T2(CVM 10) T3(CVM 30) T4(CVM 50) T5(CVM 70)

Fishmeal 40 36.5 29 21 13.35
Soybean meal 16 16 16 16 16
Broken rice meal 9 9 9 9 9
Corn meal 30 26.3 19 12.5 5.65
Chicken viscera meal 0 7.5 23 38.5 54
Vitamin mix’ 0.5 0.5 0.5 05 0.5
Mineral mix? 0.5 0.5 0.5 0.5 0.5
Fish ol 4 3.7 3 5 :
Total 100 100 100 100 100

' Vitamin mixture (mg or IU/kg diet): A, 5,000 IU; D3, 1,000 IU; E, 5,000 mg; K, 2,000; B1, 2,500 mg; B2, 1,000 mg; B6, 1,000 mg;
B12, 10 mg; inositol, 1000 mg; pantothenic acid, 3,000 mg; niacin acid, 3,000 mg; C, 10,000 mg; folic acid, 300 mg; biotin, 10 mg

2

Mineral mixture (g/kg feed); calcium phosphate, 80; calcium lactate, 100; ferrous sulphate, 1.24; potassium chloride, 0.23;

potassium iodine, 0.23; copper sulphate, 1.2; manganese oxide, 1.2; cobalt carbonate, 0.2; zinc oxide, 1.6; Magnesium chloride,

2.16; sodium selenite, 0.10
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Table 2 Proximate analysis of chicken visceral meal and experimental diets'

Experimental diets (%)

Chemical
composition CVM TH(CVMO0)  T2(CVM10) T3(CVM 30) T4(CVM50)  T5(CVM 70)
Moisture 36.056+0.19 2.50+0.12 2.17+0.13 2.25+0.08 2.024+0.53 2.74+0.03
Protein 34.40+0.57 33.18+0.86 33.49+1.55 33.52+0.48 33.37+1.32 33.40+0.62
Fat 12.25+0.09 10.69+0.04 10.96+0.15 10.88+0.29 10.66+0.32 10.55+0.38
Fiber N.D. 2.12+0.05 2.04£0.05 2.18+0.03 2.37+0.06 2.59+0.08
Ash 4.55+0.02 9.85+0.06 9.98+0.05 8.92+0.11 7.84+0.05 6.92+0.03
Estimation of energy content (kcal/100g)
Gross )
335.3 448.21 44317 423.39 410.22 401.61
energy (GE)

' Values are means + S.D. of three replicates
? Hertrampf and Pascual 2000
N.D. is not determined

'
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Table 3 Growth response of hybrid catfish fed practical diets with graded levels of chicken visceral meal (CVM)

Experimental diets’

Parameters

T1(CVM 0) T2(CVM10) T3(CVM30) T4(CVM50) T5(CVM70)

Initial weight (g) 10.68+0.01 10.69+0.00 10.68+0.01 10.69+0.00 10.68+0.01
a a a ab b
Final weight (g) 117.90+£4.17 124.23+£5.99 133.79+£3.77 108.55£16.13 ) 87.13+5.49 .
Weight gain (%) 1,003.93+4.16 1,062.11+5.99 1,161.71£3.76 915.43+16.13 715.82+5.49
a a a ab b

Average daily gain (g/fish)’ 1.91£0.07 2.03+0.11 2.20£0.07 1.75+0.29 ) 1.36+0.01 .

Specific growth rate (%) 4.29+0.09 4.38+0.10 4.51£0.07 4.14£0.12 3.75+0.02
Survival Rate (%)° 95.00£0.5 95+0.00 100+0.00 100+0.00 95.00£0.00

' Values are means + S.D. of three replicates and values within the same row with different letters are significant difference

(p<0.05, n=3)

? Weight gain = (Final weight-Initial weight)/Initial weight x 100
° ADG, Average daily gain = Final weight — Initial weight/days

* SGR, Specific growth rate = (INW2-InW1/T) x 100, W1 =

Initial weight, W2 = Final weight, T = Cultured period

® Survival rate = Number of final fish / Number of initial fish x 100



100

Anaz@visnnms i Tlsi 1.9420.36 Tnellaiusnsi
AudannlaFuamsaan CvM 0 wesidus dwiu
UanfléiFuarmsnan CVM 70 iwlafiduinudy
Taunsldianun 135.65:0.83 nfusiafa AN
Usz@vanimnnsldenns 55.87+0.42 uazlilsiiu
1.61:0.11 NHAPNNgARAER P MWANFNITURENS
fnldnAnymneatial (P<0.05) Tusnginsulasu
mmatﬂum@ummmmm 1.790.12 (Table 4)
mimmmiwmmmm@ﬂ@iﬂﬂuw

LALLM 47 (1) : 95-104 (2562)./doi: 10.14456/ka}.2019.7

WinfiL 24.30 23.55 21.93 uag 20.10 um/Alaniu
(CVM 0-50 ulefidusinuansy) (Table 5) lne
2IANRMNTHEN CVM 70 Lﬂ@%LSﬁuﬁTﬁmmﬁﬁ
‘Vl@[ﬂﬂ@ 18. 31 U’]‘ifl/ﬂiﬂﬂi‘ll mmvwmmmm?m@
umuﬂﬂmmwmu 1 ﬂT@ﬂ‘iN WUQW@’W%W?@M?‘W
wmmumvmu 10 Lﬂ‘ﬂﬁ‘LsﬁuﬁlNﬁ"]ﬁﬂLLW\‘lV}@ﬂﬂﬂ
33.72 mm/uwuﬂﬂmmmewmnimw mu
mm‘mmmmmmzmmwm CVM 70 Lﬂ@?L’ﬂwﬂ
Ni‘ﬁﬁ’ﬂﬂmﬂﬂ\‘lﬂuﬂﬂ 32.47 ay 32.48 m'w/muuﬂ

']Jmmwmwmni@mu LL@w’ﬂ"I‘Wﬁ‘N@N CVM #
7LA 30 Lﬂ’ﬂﬁ‘LaﬁuﬁlﬂJ?’Wﬂ’][ﬁﬂV}QQ

seiusne] wudustinresmanaaiiessi
weqlflninan  nanvResAeIMslaniyas

Table 4 Feed utilization of hybrid catfish fed practical diets with graded levels of chicken visceral meal (CVM)

Experimental diets'

Parameters
T1(CVM 0) T2(CVM 10) T3(CVM 30) T4(CVM 50) T5(CVM 70)
Feed Intake (g/fish) 142.19J_r2.55ab 162.614:11.36a 153.331&3.59aD 145.5114.49an 135.6510.83D
Feed conversion ratio” 1.33+0.03 1.43+0.03 ) 1.25+0.08 1.60+0.35 . 1.79x0.12
Feed efficiency’ 75.19i4.27b 69.93417.50b 80.00+3.67 62.5016.37b 55.8710.42b
Protein efficiency ratio® 2.15+0.05 2.00£0.42 2.30£0.15 1.94+0.36 1.61+0.11

' Values are means + S.D. of three replicates and values within the same row with different letters are significant
difference (p<0.05, n=3)
? FCR, Feed conversion ratio = Feed intake / Weight gain

® Feed efficiency = (1/FCR) x 100

* PER, Protein efficiency ratio = Weight gain /Protein intake
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Table 5 Economic analysis of hybrid catfish fed varying levels of chicken viscera meal

Feeding cost

Experimental diets

Total cost (Baht/kg diet)'

Feeding cost (Baht/kg fish gain)®

CVM 0 24.30
CVM 10 23.55
CVM 30 21.93
CVM 50 20.10
CVM 70 18.31

32.47
33.72
27.31
29.88
32.48

1

Cost of feed ingredients (Bath/kg)
? Feeding cost (Baht/kg gain) =

50 \laidus ﬂvlﬁnWiL@?mLﬁuImﬁLﬁﬂuLﬁmrﬁ“u
Lmeumtmmmu‘wummmmimuwuﬂﬂm
mwmumqmwmm’] (Table 5)
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mimmmu‘imwmmm Tmﬂmvmuﬂﬂmﬂmﬂu
miwm@mw%i@iﬂﬂﬂummaﬂmmﬂwuﬁmu
fideanasda Tneananso 3 H g 35 e
(373 wazandy 2558) Tuanaulud meviny
dranwnan & Induwld 27 wWefidus lugnilanan
(Clarias  batrachus Linn) sxalz  fingerling
annnan i I&liduldiszndng 30 - 50 wwlefidust
Immvmuﬂummm Lmu‘imm’wmma 40 wwadifust
(Giri et al., 2010) ﬂmmvﬁﬂuﬂuwau, Clarias

gariepinus, &nsnan b8 lihiERmsesy 26 wlasifus

(Goda et al, 2007) UawiEria Adw, Cirhinus
mirigala, a8l & liulneliinisiasomuin
qagansrdv 25 wlefifud (Tabinda et al., 2013)
nnsfnn s E & Inwludndinatingu ) wudn
dndthudazatiniinuainnsnlinislglnduls
TuseAuansneriitu Uananswaa, Carassius
gibelio gnunsanaunullsiuanantlusiae 11
lulfne 66.50 weasidud (Yang et al., 2006)
wazarusnlilélndusandunsegniluling
66.7 Wafidus (Hu et al., 2008); karilanAin,
Ctenopharyngodon idella, wudnanunsa 1 1&1A
tunaunuldsiiuantanduld 75 wefdusfiing
\atyALIngengn wousiisyal 100 wefidus s
uasanIynusanisiasyAuln  (Tabinda  and
Butt, 2012) |
anseauns M A dwinenaunu

(feeding cost/kg x total eaten feed)/weight gain)

tantlunudr 1§ lAduannsalinaunulanluy
151dimu 50 wefidud (Nengas et al., 1999;
Takagi et al., 2000) AMNENIULAS Steffen (1994)|
nudnIsnaNAmuaaanantdlnnseaui
wnndn 50 ulefidudlulaisulud WIVIRHAsE
maszanladilwiodanisaudy 7-8 wefidust
uazluasannasnyiuinanas  asannaanu
LLmaJm@ﬂu‘ﬂmmWﬂvNTu (amino acid imbalance)
ImmLfawmimumummmmmmmimmLmuTm
uazfiaedsznanluunatienluldlnyy
(Nengas et al., 1999) agslsimuminiiin
viuaasInanadIunsruaunilsglnig
waluladTanin 11w nszuunseiessieewlad
msvsndauuanBadugy  azinlddmuae
Aenanagusntiunlilselamiluemnednd
1 ldianniie 100 wwlafidud (Bureau et al., 1999;
Shapawi et al., 2007) uananilsvauesldlnmlu
mwmwuiummm danaraszAueq
m?luvl,mmﬂuajmi vamiieaann 1 ¥lntidou
HaNaasa s lnnanAlua1E 1y Sty uay
\ARANEAANYNTTN AsdanasiaN ST TRLT
Tudnsun uazpuldaunanuaninsaasiiuly
21vslE (Giri et al., 2010) egglsimninain
MaeuaenatnanslififiudonisldyssTand
mﬂimvlnﬂum@mmmmmmmm flapaliansang
W-mLﬂuLLavmmmmmmummummamﬂu
ansd UL AnigHan Lmvmmmﬂmmu I
LummﬂLﬂmmmummiwummmmvmu
mnfmLu@uﬁﬁummmmmqmmumu i iy
wiaaltsfnandmd (Seenappa and Devraj, 1995)
uasiT (aUINE LATANLE 2555; Eyo, 1991) UAY



102

'
aaa

fadudngauniaanmnsanld (vio-availability)
199617879349BNGE (Cruz-suares et al., 2009;
Kristsanapuntu and Chaitanawisuti, 2015) il
navnlidanfiwsndulnfieuminduenmfia

uasllsaannuanthuthman Gaylord et al., 1996)

aq1l
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mum”mumqq MU 5 FeaULlsEnaudiag 0
10 30 50 uax 70 tadidus Wi.l’]’]ﬂ@’]ﬂﬂwuﬁmﬁll
wimu‘iﬂ@mumn%iﬂﬂﬂm 30 Lﬂmmumummﬂ
anving i Tiiady dhainifiusesasedi
ARIINITLATYLALINRINIYE  BRTITRARANE
ﬂawam%mwmﬂ%mmi Lmyﬂiﬁw%mwmﬂ%
‘E‘]Jimummm LL@‘memmm@muuﬂﬂmmL'wmu
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Talsiuannl¥lrinszsu 30 ulodifus sy
mmmﬂumﬂmLﬂu'mmimmﬂmqﬂwuqmu
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