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Replacement of Fish Meal by Plant Protein Sources in Hybrid Pangasius catfish
(Pangasinodon gigas x P. hypophthalmus) diet
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ABSTRACT: The experiment was conducted to study the effects of dietary fishmeal replacement
with plant protein mixtures (defatted-soybean meal, peanut meal and wheat gluten) in diets for hybrid
Pangasius catfish (initial body weight 3.00+0.00 g). Five isonitrogenous (crude protein 28%) and
isoenergetic experimental diets (18 MJ/kg diet) were formulated at different levels of plant protein
replacement 0 (control), 25, 50, 75 and 100% to replace fish meal. Three replicate groups of 20 fish
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each were fed two times daily until satiation for 8 weeks. The results from this study showed that
specific growth rate (SGR) in fish fed diet with 100% replacement of fishmeal with plant protein
mixtures (1.77+0.11 %/day) was significantly different (P<0.05) than other experimental groups,
whereas no significant differences (P>0.05) was found in fish fed diets with 0, 25, 50 and 75%
replacement of fishmeal with plant protein mixtures (2.44+0.21, 2.50+0.28, 2.63+0.30 and 2.46+0.03
%/day, respectively). Feed conversion ratios (FCR) in fish fed the diets with 50% replacement of
fishmeal with plant protein mixtures (1.12+0.13) was significantly different (P<0.05) than those of 75%
and 100% (1.38+0.08 and 1.50+0.02, respectively) while apparent net protein utilization (ANPU) was
significantly different (P<0.05) compared to the other experimental groups. Blood immunological
parameters including white blood cell counts, lysozyme and myeloperoxidase activity were not
significantly different (P>0.05) among fish fed the diets containing 25, 50 and 75% replacement of
fishmeal with plant protein mixtures when compared to fish fed the control diet except for those fed
the 100% replacement diet, which was significantly different (P<0.05). Intestinal digestive enzymes
activities significantly decreased in the treatments containing higher replacement of plant protein. It
may be concluded that the 75% replacement of defatted-soybean meal, peanut meal and wheat gluten
as plant protein sources in the diet was the optimal level for promotion of the growth performances and
blood immunological functions of hybrid Pangasius catfish. However, the optimum feed utilization

was 50% replacement level.

Keywords: hybrid Pangasius catfish, plants protein source and fish diet
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Table 1 Formulation and proximate composition of the experimental diets

Experimental diets (substitution level)

Ingredients (g/kg diet) T1(0%) T2 (25%) T3(50%) T4 (75%) T5 (100%)

Fish meal 250.00 187.50 125.00 62.50 0.00
Soybean de-hulled 150.00 209.24 268.49 327.73 386.98
Ground peanut 0.00 32.50 65.00 97.50 130.00
Wheat gluten 0.00 5.33 10.65 15.98 21.31
Rice bran 120.00 120.00 120.00 120.00 120.00
Shrimp head meal 50.00 50.00 50,00 50.00 50.00
Broken rice 174.50 144.33 114.16 83.99 53.82
Tapioca starch 200.00 190.00 180.00 170.00 160.00
Fish oil 10.00 10.00 10.00 10.00 10.00
Palm oil 15.00 14.80 14.60 14.40 14.20
Choline chloride 1.00 1.00 1.00 1.00 1.00
Vitamin & mineral premix’ 1.50 1.50 1.50 1.50 1.50
Inositol 0.50 0.50 0.50 0.50 0.50
Di-calcium phosphate 7.50 12.50 17.50 22.50 27.50
DL-methionine 0.00 0.80 1.60 2.40 3.20
Carboxymethyl cellulose (CMC) 20.00 20.00 20.00 20.00 20.00

Chemical proximate analysis (% as fed basis)

Moisture 5.69 6.80 5.65 6.34 6.67
Protein 26.90 26.98 25.31 25.65 26.44
Lipid 6.77 6.81 7.16 6.76 7.81

Ash 9.57 9.14 9.1 9.10 9.16
Gross energy (MJ/kg diet) 18.13 18.81 18.05 18.59 18.49
Feed cost (Baht/kg diet)’ 25.72 2513 24.54 23.95 23.36

' Vitamin & mineral premix deliver the following in unit/kg diet: retinal (A) 8000 1U; cholecalciferol (D3) 1500 IU; tocopherol
(E) 100 mg; menadione sodium bisulfite (K3) 5 mg; thiamine (B1) 10 mg; riboflavin (B2) 15 mg; pyridoxine (B6) 15 mg;
cobalamin (B12) 0.02 mg; niacin 80 mg; calcium pantothenate 40 mg; ascorbic acid (C) 150 mg; biotin 0.5 mg; folic
acid 4 mg; Cu 5 mg; Fe 30 mg; Zn 40 mg; Mn 25 mg; Co 0.05 mg; | 1 mg; Se 0.25 mg.

? Price information is calculated during 2017
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Table 3 Growth performance and feed efficiency of hybrid Pangasius catfish fed 5 experimental
diets for 8 weeks (mean+SD from 3 replicate tanks)

Experimental diets (substitution level)

Parameters 1 (0%) T2 (25%) T3 (50%) T4 (75%) T5 (100%)
Initial weight (g/fish) 3.00+0.00° 3.00+0.00° 3.00+0.00° 3.00+0.00° 3.00+0.00°
Final weight (g/fish) 11.81+1.38° 12.27+1.98° 12.58+2.05" 11.88+0.18" 8.09+0.50°
SGR (%/day) 2.44+0.21° 2.50+0.28° 2.63+0.30° 2.46+0.03" 1.77+0.11°
ADG (g/fish/day) 0.07+0.01° 0.07+0.01° 0.07+0.01° 0.07+0.01° 0.05+0.00°
DFI (%/fish/day) 3.60+0.14° 3.4240.18" 3.6740.14° 3.6540.17° 2.76+0.14°
FCR 1.28+0.02% 1.20+0.04% 1.1240.13° 1.38+0.08™ 1.50+0.02°
PER 2.91+0.06° 3.09+0.10° 2.88+0.28° 2.75+0.09 2.35+0.31°
ANPU (%) 45.07+1.43° 41.90+2.60° 53.76+0.20° 43.70+1.53° 35.06+4.23°
Survival rate (%) 100.00+0.00° 98.75+2.50° 100.00+0.00° 96.67+5.77° 98.33+2.89°

Data in the same row with different letters are significantly different (p<0.05) among treatments
SGR: specific growth rate, ADG: average daily gain, FCR: feed conversion ratios, DFI: daily feed intake, PER:
protein efficiency ratio, ANPU: apparent net protein utilization
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Tt uwazianssuzeveulnildlameieanting
1uﬂ@W‘wimummmmwmmnmum‘iﬂimmm
ﬂmﬂumﬂmeiﬂa‘mumnwmmmu 25, 50 WAy
75% Hen iuansinevneaiiv (P>0.05) ) e Rendien
Audanilisuenmsgnsacupninaiipnegludos
1.68+0.31 - 2.31+0.27 x10’ Lsméf/m 221.54+15.14
-227.20+£31.26 ﬂum/m WAz 0.486+0.07 - 0. 595+O 10
(OD 450) AuATAL (Table 5) mqmnﬂm‘mimu
811119gAINHNITUNUT 100% GaflAnesdlsznay
wenfinedesiusT UL RANTULANANNNEATA
(P<0.05) LmLiﬁﬂumﬂuﬂuﬂmmimmmmmm
pauAx TaadANwiniy 1.43+0.23x10” ad/ua.,
177.26+21.76 g/ils/ua. uaz 0.421+0.02 (OD 450)
ANNANAL (Table 5)

Table 4 Whole-body composition (%) of hybrid Pangasius catfish fed 5 experimental diets for 8

weeks (mean+SD, n=2 fish/replicate tank)

Experimental diets (substitution level)

Parameters Initial fish

T1 (0%) T2 (25%) T3 (50%) T4 (75%) T5 (100%)
Moisture 78.20+1.66 73.52+0.30° 77.30+4.79° 72.45+3.12° 72.84+1.66° 73.78+0.46°
Protein 58.36£1.52  5346+1.30" 53.58+2.82%° 56.80+2.75° 53.33+3.74®° 51.47+0.38°
Lipid 18.60£1.08  30.83+0.37° 32.67+1.24° 32.13+2.31° 27.9520.44° 22.29+1.16°
Ash 15.40£0.75 12.26+0.30° 11.47+0.69° 12.92+0.62° 12.4120.98°® 13.38+0.30"

Data in the same row with different letters are significantly different (P<0.05) among treatments

Table 5 Blood parameters of hybrid Pangasius catfish fed 5 experimental diets for 8 weeks

(mean+SD, n=9 fish/treatment)

Experimental diets (substitution level)

Parameters

1(0%) T2 (25%) T3 (50%) T4 (75%) T5 (100%)
RBC (x10”cell/mL) 3.18+0.34° 3.14+0.57° 2.52+0.46° 2.94+0.31° 2.87+0.70°
WBC (x10" cell/mL) 2.23+0.39° 2.31+0.27° 1.68+0.31%° 2.05+0.25% 1.43+0.23°
Hematocrit (%) 46.60+1.99° 45.84+1.65° 44.62+2.81° 44.16+1.99° 44.78+1.64°
Lysozyme (U/mL) 224.21433.28°  227.20+31.26°  225.5047.72°  221.54+1514%  177.26+21.76°
MPO activity (OD 450)  0.595+0.10°  0.501+0.002°  0.486+0.07% 0.493+0.10% 0.421+0.02°

Data in the same row with different letters are significantly different (P<0.05) among treatments
RBC: red blood cell counts, WBC: white blood cell counts, MPO: myeloperoxidase



288

fanssauaulddinmstazaiins
UanlaFuansgnsnruANEnanssnaes
wlshizUduluiuuazanld (30.35£13.86 uay
53.18+20.73 gila/un.TLlsfiu mua1siL) wansing
NWEADF (P<0.05) ﬂuﬂmwvl,mummmrﬂimumi
WNLA 100 % (5.49+1.38 LAz 11.16+6.88 glquﬂJﬂ.
s mAnsL) (Table 6) Aanssnvaaevlndlawla
AL AN ANTNAT AT INTANNINARDS
(P>0.05) usifianssuzreviaulmilanlalualdian
nFFuemMegRIAILIAN (745.57+152.01 giils/an.
Tulafn) umnphanneania (P<0.05) Mulalsams
V]NﬂW?LL‘VluVWIﬂi ALl (468.80+31.66 -503.20+124.2
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gila/un.llsiu) (Table 6) Aanssuzeveld

viuL@miumuﬂm‘wimmmmmmmma‘l,muw
50% (207.64+62.55 qum/miﬂmu u,mr]mqmmm]
(P<0.05) Audalfifuevnsgasninisunui
100% (61.89:73.43 giilp/un.Tlsiiny) ustlaiumnsing
neala (P>0.05) nulailéiuatnagnsmaunu
(109.3151.20 gjil/un. Tuls7w) (Table 6) Aanasu
saaanloferluaalug Edan flE5uaimsg
qRIAILIAN (109.71+23.58 gitian.Tsii) usnsig
NWATIA(P<0.05) riulaniliuennafiinisumui
NNevALTaHiAnag a9 44.1949.50 - 70.71+15.05
gytie/un. Tushiu (Table 6)

Table 6 Digestive enzyme activities in liver and intestine of hybrid Pangasius catfish fed 5
experimental diets for 8 weeks (mean+SD, n=9 fish/treatment)

Experimental diets (substitution level)

Parameters 1(0%) 2 (25%) T3 (50%) 4 (75%) T5 (100%)
Trypsin (U/mg protein)

Liver 30.35+13.86° 31.49+9.26° 40.06+9.67%° 27.66+6.67%° 5.49+1.38°
Intestine 53.18+20.73° 45.48+16.19°  42.74+20.88"  40.20£9.29% 11.16+6.88

Lipase (U/mg protein)
290.64+38.57°
745.57+152.01°

262.64+88.67°
483.80£166.14°

Liver
Intestine
Amylase (U/mg protein)
109.31+51.20%
109.71+23.58°

134.21+35.90%°
64.52+21.12°

Liver
Intestine

260.17+49.26°
503.20+124.2°

270.18+37.08°
494.10£135.16°

209.48+88.06°
468.80+31.66°

61.89+73.43°
49.18+20.87°

108.79+62.55
44.19+9.50°

207.64+62.55°
70.71+15.05°

Data in the same row with different letters are significantly different (P<0.05) among treatments

a G
198U

mm”iwzg.mlmw'ﬁmmmaﬁﬁmﬂmuﬁ
Tusduanndantudiaaunaslsfiuainive 3 aiin
ranrliun nmndawaesainingiu dadaalu uas
Tilsfiungruaindinnana Tunsmaaesnisil Lile
ANUITUBILYUATBN M TN lummmmwﬂuu
NIUNUNAFWYIAIBINTINTL 25.72 Lwm/nn.
Imﬂmumummmﬁymmmemmumﬂmﬂu
mmmm‘tﬂamumnwmwmu sLuz@mmumiLmuw
100% muwummmimmm@ 23.36 Ln/nN.
(Table 1) Lu;mLﬂummmﬂmum?mmmuimLuﬂﬂmq
NWADANUIANINAaeR] s ETRgRLAINTE

wliazdagansiunuaiainisuaffiasanilens
Lﬁ?mmmmmmwiﬂmhmmmmimmmu@ﬂ
Autadtnaailszne anwsmikindrdnyrenianu
mmﬁn@mmmmmm‘mummmsmLm‘uT,m
Fa91an Imﬂﬂmw”lmummiwmmmum 100%
HdnannsnueIAINIgAnImMaaasan] s
Uargnnenilulannfuisivouasdms (omnivorous)
(Hung et al., 2004) nsaatfFunulantulugns
mma‘mLﬂmmnmwummmnumluﬂmﬂu
BINTANAY @QVLNVLQ?UZQW?@’W’W?V]LWF_N‘W?J’A’WTLJ
Pl 1 ge Teen] eﬂqmefaaﬂ‘mmumnmmam
wWulnuazdse@ninannasldetnisliun
gamnaasuevnnduile Uss@nsninnnsld
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Tilshin LL@xnwﬂ%ﬂix‘ﬂmﬁmn‘@iﬁmm’%ﬁLmnﬁm
ANIANINAREIEYT wananiansiinulnguinis
PwunnTudpgAuaInTY trypsin inhibitors,
phyticacid, lectinslaznon-starch polysaccharides
dluanadsdAyNdenasanistingarsaiuns
1lszTemd (Francis et al., 2006; Kokou and
Fountoulaki, 2018) Tngisnssinulnmunniea i
ﬂfv«mﬁmmmuimwmm’nmﬂumm'ﬂﬂmm@
faaziiuldanianilEFuannsiinisunui
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seabass (Lateolabrax japonicas) ﬁwyd’ﬁ@m‘m
1avtauladdasanisiaranasiilaiinisly
Tonpvanilugasetvaiiadu (Lietal., 2014)
UBNAINT _Santigosa et al. (2008) WLAIINHA
ﬂﬂmmLufamEmmmm”l.m’luﬂmwimumma
ﬂfﬁLLM@qTﬂimumnwm@mmm FIFINAFDNNT
naneulnilussuudesenmns sanadesiunis
NAaRNARINLT Hanssureeuleiidu lauls
waverluaaluanlédanlisuesninag i
wnaaldsAuanNINAILANANN AT ATUL AN
IHFuaunsgnsacunx
mu@mﬂivﬂaum@mwmmmmﬂmvuu
nRANTY mnmmmmmimmi@‘ﬂmiﬁjmqL‘ﬂu
L@uvlfﬁumummmwmmmmmq RNAUMUS
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