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Introduction
ome combination of n-3 and/or n-6 fatty acids are required in the diets of all animals including important cultured fish
S and shrimp or prawn (Watanabe, 1982; Sargent et al., 1990). Linoleic acid (18:2n-6) is an important essential fatty acid
(EFA) for mammals and is converted in vivo to the physiologically more active arachidonic acid (20:4n-6) (Lands,
1986). However, recent studies on the nutritional requirements of marine fish and shrimp have shown that fatty acids of the
n-3 family have greater EFA value for these species than fatty acids of the n-6 family (Castell, 1981; Watanabe, 1982; Xu
in most fish species (NRC, 1993). For carp these values oscillate

et al., 1993). Digestibility of lipids ranges from 85 to 95%
for channel catfish (Andrews et al., 1978), and around

between 83 and 90% (Kirchgessner et al., 1986), between 64 and 94%
939% for tilapia (O. niloticus) (Hanley, 1987). Generally, most fish digest protein and fats well, and the energy in them is avail-

able to the fish.
Materials and Methods
m Experimental system. All experiments were carried out in a recycling water system in the Laboratory of the
Department of Water Resources, Aquaculture and Fisheries Technology of School of Agriculture and Agricultural
Technology, Federal University of Technology, Minna. The system consisted of 32 cylindrical self cleaning ce”
trally drained tank units (with lids) of 50-Litres capacity. Water was supplied to each tank at a rafe of 1-L min-]
from a 500-L header tank. Water drained from the tanks through central standpipes into a series of bio-filtraticn
tanll(css. The water was then pumped up toa 500-L header tank where it is released by gravitational force into he
tanks. About thirty percent of the water in the system was replaced biweekly with' freshwater to maintain Warl

quality.
) lf:;z}?e—lmen'tta ] ff"i jh' S-LX-WCCk old fingerlings of mean weight 2.25 +0.05g of C. gariepinus was obtained from
= ﬁe:tnx:)e?mts '\Jv’:‘ F ff’”" Kaduna, Kaduna State. Completely randomized design was used in the experin™
ol B ied tor faﬁk;’?r? t‘:?prllfct:f; l';‘lfreft‘[:h]ent incorporated being the variable. The fishes and treatments wfuf;
€. . . ) 0
was placed in an individual S0.1 tank ¢ fishes were randomly assigned into groups of 15 fishes and each &
) foed

B Experimental diets. Nine experi i —C :
- perimental djets and i CRD i
om Netherland)] w : . one commercial refer i opens ¢
from N )] were used for the feeding trial. The experimental diets V\zlrzefgﬁuﬁgtéd using eg"a fonal med‘od

-
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u 4 from Eala iy -d from a groundnut oi ate, palm oil procured from Bog g rcﬁhwalcr fish oil was
ohwl“c, at il WA obtamu.’ fr ! ff % - ‘(kn:1 ,?Il processor in Minna, Fishmeal or'ls)o "_“"k(:(‘u? Minna, while the
qurf Source and was ob.lamcI t:c:ll 11_ ta .og ishfeed store in Minna, The prepared difﬂ:sh origin was used as the
prt“_"m resel"'mion' The formula e .( icts and the proximate analyses of the diets " I}C s were keptin a refrigera-
tices. Digestibility trial was carried out for 8 weeks, The feacai ¢ shown in Table 4.1.2
: e

or mr.P tal prac
3.4.4. The fecal matter was weighed fresh before kept in
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alter was siphoned once daily

n :

‘ Expc;fn. - in section ; S mte

as.dc fecal matter Was kept in a polyethylene bag to be preserved in a refrigerator (4°C) f UFEAIOuTS: The

Jrie -ptan alysis or apparent digestibility
coefic

i ANALYS
gty e
| COCLT.e diet an
10% hyd[OCth

':ﬁhed w’ith hOt ¥

a2 muffle furnace at 600°C for 2 hours. The resulting acid insoluble ash were cooled and weighed.

jnd placed it
Weight of acid - Insoluble ash 200

Weight of sample taken 1

% Acid -insoluble ash =

This Was conducted as described in sections 3.6.1.7 and 3.9.

at digestibility coefficient (%) and Derived digestible protein sparing effects of digestible lipids.
t digestibility coefficient (ADC) of diets was evaluated according to Maynard et al. (1979) and Bondi
acid-insoluble ash (AIA) as internal indicator as reported by Church and Pond (1988).

o ADC =100 100x % AIA# dietsx % Nutrients_feces
' B %AIA infeces x % nutrient #n diets

1 Appare

The apparen .
(1987) as follows using

|
|
|

|
juived Digestibility Percentage
|
J
|
l

» Crude Lipid fed

Derived digestibility for lipids = ADC (%) Lipids X — o0
' . Crude Protein fed
Derived digestibility for protein — ADC (%) Lipids X__T

)

|
fistical Analysis . .

gulls of carcass composition, the evaluation of biological parameters, and all other data ol.Jt.amed were supjected to otne

alysis of variance (ANOVA) using Turkey’s test (Steel and Torrie, 1980) at 5% probability leve:l. .I\flulupllesgzl-ie:‘xzi ;r

e “mparison of treatments was according to Duncan multiple range tests (Duncat, 1955). Alllsgagztiz?tingxycel o,

I Bession were executed using the software Minitab Release 14 and graphical analyses were p

uﬂwte_dﬂd their proximate compositions. -
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Result - o ua .

Derived digestible lipids and protein. The apparent thligcsubllllly C|OCH-1Lliﬁn';uﬂﬁr::n;n%cé][\[)c %) valyes Shoy,
4.5.1 was used 10 derive the digestible lipids and dig_t‘ﬁlblc Brokein Show nf " = IL/"P Hblel S_hO“’S the der;y r:,!n Tay,
protein (DP) sparing cflects of derived digestible lipids (DL) which out of “_b%"’s‘; - Falio oF 10:4 fe 1, o sty
only 4.04:30.82 was digestible; at 15:35 L/P ratio, only 12.77:25.92 \f’as digesti ' C.W 1le at 20.?0, Ofﬂy 7.75:22.586"”'?.0"..“.
ible. For the groundnut oil based dicts, from the gross dicls_of 10:40 fed, only 6.~§.30.94 was digestible, 5 15:35, l[):g(?!m
was digestible while at 20:30, only 16.80:31.09 was digestible. As for the palm oil based diets, therc Was disparipy ;. u
and di;:csn'blc diets fed. At 10:40, only 8.20:31.09 was digcstible: at 15‘:35, 12.87. 29.52 \vl!llf: at 20:30, only Iilzhle.g’rn,
was digestible in C. gariepinus. The expectation was that these derived digestible protein and lipids gave the gro“ih‘rcs'
observed under the gross values (Table 2)

Table 1: Apparent digestibility coefficlent (ADC %) of nutrients in C. gariepinus diets.
Fish oil Groundnut oil - Palm oil I
ADC (%) [ 10L:40P | 15L:35P |20L:30P"| 10L:40P | 15L:35P | 20L:30P | 10L:40P [ 15L:35P 20L:30P | CRD
Crude 77.04< | 74.07" | 75.25¢ | 77.36° 68.91% | B4.05° | 77.72 | 84.34® 73.93¢ W

protein 001 [ +0.01 | 0.01 +0.01 +0.01 $0.01 1001 | £0.01 | 001 0,01
Lpid | 80.38" [85.11* | 88.75' | 6245 72919 | 84.02° | 81.99° | 85.80* | 76.07¢" 78.548 ]
£0.01 | 001 | £0.01 [ 0.0 +0.01 £0.01 [ £0.01 | +001 | +001 0.0

4

Ash [ 17.60" | 1813 | 1135 | 1057 | 1273 | 11.82% | 1462 13.98° | 1223 | 1503

+0.01 £0.01 | 20.01 +0.01 +0.01 +0.01 | +0.01 £0.01 | £0.01 +0.01
'NFE© | 833 | 6500 | 4.00° | 333 7.00° | 76.67¢ | 650° [ 11,670 | 10,01 '4.32-*1
L2001 £2001 (2001 | 001 | £001 | 001 1001 | £0.01 | 001 1001
DM | 829 |3684 |1287 | 16.39¢ 46.06° | 31.31° | 19.80° | 17.50* | 16.55¢ | 3054

+0.01 10.01 +0.01 +0.01 +0.01 +0.01 +0.01 +0.01 | £0.01 +0.01

Means on the same row carrying letter (s) with different superscript (s) are sign ificantly different from each other (p<0.05).

Table 2: Digestible protein sparing effects of digestible lipids in C. gariepinus.

Fish Groundnut il Palm o CRD  [80:
P a5 10L40P  [150:35P  [20L:30P 10L:40P  |15L:35P 20L:30P  [10L:40P  [15L:35P  [20L:30P |
DL12.77: |DL17.75: DL 804 |DL6.25: (DL 10.94: |DL16.80; |DL 8.20: DL 12.87: |L15.21:

DP30.82 |DP2592 |DP2258 |pp 30.94 |DP24.12 |DP2522 |pP 31.09 |DP2952 |(DP22.18
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