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The Maximum Carbohydrate from Raw Broken Rice
to Lipid Ratio in Hybrid Clarias Catfish Diet
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ABSTRACT

Five semipurified pelletized diets, diets 1, 2, 3, 4 and 5, contained raw broken rice as a carbo-
hydrate source at the inclusion rate of 30.0, 37.0, 45.0, 52.5 and 60.0%, respectively. The diets were
used to determine the maximum dietary level of raw broken rice for hybrid Clarias catfish (Clarias
macrocephalus x C. gariepinus). All diets were isonitrogenous with 33% protein and were isocaloric
with gross energy (GE) of 428-439 Kcal/100g. The GE of each diet was adjusted isocaloricly by
balancing the broken rice and squid liver oil-lard mix so that the diets provided carbohydrate to lipid
ratios (CHO:L) of 2.54:1, 3.38:1, 6.61:1, 11.23:1, and 20.24:1, respectively. The diets were fed Ad
libitum twice daily for 60 days to 22.0 g hybrid Clarias catfish housed within 200-L indoor circular
fiberglass tanks. Total dry feed and protein consumption of the fish fed diet 1 was less than those of
fish fed diets 2, 3, 4 and 5 (P<0.05). Weight gain of fish fed diets 2, 3 ,4 and 5 was not different
(P>0.05) but they were superior to that of fish fed diet | (P<0.05). Feed efficiency ratio (FE) was
poorest for diet 1 and was highest for diet 2 which was also higher than the FE for diet 5 (P<0.05)
but not for diets 3 and 4 (P>0.05). Protein efficiency ratio and protein retention showed the same
statistical finding as did FE. The body energy retention of fish fed diets 2, 3, and 4 was higher than
that of fish fed diets 1 and 5 (P<0.05). Hepatosomatic index of fish fed diet | was lower than that of
fish fed diet 5, but the inverse finding was observed for liver lipid deposition. The study suggested that
a diet for hybrid Clarias catfish with the indicated protein and energy levels could contain up to 50%
of native carbohydrate from raw broken rice which is equivalent to 52.5% of raw broken rice by
weight. However, the lipid level in such diet should not be less than 4.4 % to maintain CHO:L of
11.23:1
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Table 1 Composition of the experimental diets (% dry matter).

Diet
1 2 3 4 5

Casein 26.50 25.95 25.40 24.85 24.30
Gelatin 7.00 8.85 8.76 6.55 8.40
Ground broken rice 30.00 37.50 45.00 52.50 60.00
Squid liver oil 2.00 2.00 2.00 2.00 2.00
Lard 10.00 7.79 5.50 3.33 1.10
Cellulose 19.00 14.41 9.84 5.27 0.70
Dicalcium phosphate 2.70 2.70 2.70 2.70 2.70
Carboxyl methyl-cellulose 1.50 1.50 1.50 1.50 1.50
Vitamin mixture' 0.50 0.50 0.50 0.50 0.50
Vitamin C 0.10 0.10 0.10 0.10 0.10
Mineral mixture® 0.70 0.70 0.70 0.70 0.70
Proximate Composition

Crude protein 33.24 33.03 32.95 32.85 33.14

Crude lipid (L) 11.98 9.56 6.76 4.42 2.69

Nitrogen-free-extract (CHO)  30.45 36.63 44.69 49.68 54.46

Crude fiber 18.33 14.42 10.03 8.08 4.61

Total ash 6.00 6.09 5.57 4.97 5.50
Gross e|1ergy3(kcal/100g) 428.00 431.00 436.00 434.00 439.00
CHO:L 2.54 3.83 6.61 11.24 20.25

' Vitamin mixture provided the following per kg diet: vitamin A, 4000 IU; vitamin D3, 2,0001U; vitamin E,
501U; menadione sodium bisulfite,10 mg; thiamin, 20 mg; riboflavin, 20 mg; niacin, 150 mg; calcium
pantothenate, 200 mg; folic acid, 5 mg; pyridoxine, 20 mg; choline chloride, 2,000 mg; vitamin B12, 0.2
mg; biotin, 2 mg; and inositol,400 mg.

% Mineral mixture provided the following per kg diet: manganese, 25 mg. zinc, 20 mg; copper, 5 mg; iodine, 5
mg; cobalt0.05 mg; selenium, 0.3 mg; and iron, 30 mg.

® GE= (%protein x 5.65) x (%lipid x 9.45) + (% NFE x 4.15)
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Weight gain and survival rate of hybrid Clarias catfish fed diets with five different

Diet
1 2 3 4 5
Initial weight (g/ fish) 22.0 22.0 22.0 22.0 22.0
Final weight (g/fish) 46.4 62.4 60.9 60.2 57.9
Weight gain (g/fish) 24.4 40.4 38.9 38.2 35.9
Weight gain (%) 110.8° 183.8° 176.7% 173.8° 163.2%
Survival rate (%) 100.0 100.0 100.0 100.0 100.0

%® Means within the same row followed by the same letter are not significantly different (P>0.05)



54

’ ¥ ]
Tife (Table 3) dnlmndeadwormsgasi s
) a o~ =) a [l 0 )
nivenuemsuazlUsaululsualiuanaaiy
::;;ay 1 -~ 1
aifosdsomgas 3 uay 4 LTI CYETR D!
- a ny ' a4y
AuoImsuazldiaulauinnnlainitesniee ms
) 1 v '
gasou Taomwizdaidesdisemsgasi 1 naz
2
Uszansniwvedermsiazlseanininues
¥ Il
Wsduluomsnaseaie 5 gas  Idwamaadan

mijeuriu (Table 3) Ao Use@nSninvesa mgns

Table 3

s o oty o o
Janyasenaas (ne) TR 28 aUR 1

#i 1 wmiiga dimvesemsgash 2 3 uaz 4
HANANAY LAZYDIBIMIFATN 5 UAIWINIIVEI0
magash 2 punTedfYy
- 44 X @ a6 a4
lsaunmnanluinlatammgalulonniaes
' [ 2
Meonnsgash 1 uaz 5 davesmiiauadae
pImagaIonn Tulianuuena1afiu (Table 3) W
44 X o =1 Yo ' -
uinulumlaldsuemsgasdien lkaen
Y v st a a4 a & oA o oA &
AdeanulsAuTiLAY naihe waenumnuuly

LY Ay Yo o =LA D) 1
mﬂam"lmummsqm‘n 1 Hae 5 nm"luummu

Feed consumption, protein consumption, feed efficiency, protein efficiency, protein

retention and energy retention of hybrid Clarias catfish fed diets with five different

carbohydrate to lipid ratios.

Diet
1 2 3 4 5
Feed consumption (g/fish) 41.6° 47.7° 50.1% 48.5% 53.0"
Protein consumption (g/fish) 13.8¢ 15.8° 16.5°° 15.9%° 17.6"
Feed efficiency (%) 58.3° 84.5° 77.4%° 78.8°° 67.5%
Protein efficiency (g/g) 1.8 2.6 2.4 2.4%° 2.0%
Protein retention (%) 33.2° 45.4° 41.3% 43.6% 37.5%
Energy retention (%) 41.7° 50.5° 45.9° 47.2° 38.5"

abe

Means within the same row followed by the same letter are not significantly different (P>0.05)

Table 4 Hepatosomatic index, liver lipid and whole body compositions of hybrid Clarias catfish
fed diets with five different carbohydrate to lipid ratios.
Diet
1 2 3 4 5
Liver
Hepatosomatic index (%) 0.82° 0.99° 0.94% 0.98% 1L.12®
Lipid (%) 25.0° 23.4% 22.7% 22.2%° 20.0°
Whole boby
Protein (%) 55.6 53.7 54.8 57.9 56.8
Lipid (%) 31.0° 31.2° 31.3° 28.4° 26.1°
Ash (%) 11.8 11.7 12.8 11.8 13.8

“® Means within the same row followed by the same letter are not significantly different (P>0.05).
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