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INTRODUCTION
L maTrsO)pilr?aaleOl:jnmes are blessed with the right climatic environment favouring the production of maize
- (Ze ys) | undance. From this food crop is obtained a binding agent, the comstarch, for both on-farm
 feed production and industrial uses.

Feed, as in othe_r animal production sector, is an essential factor and of more crucial it is in

aquacuilure. where the medium constitutes major threat to the stability of feed before reaching the target (Pigott
el al, .1982' Tucke_*r, 1989; Wood, 1993; Fagbenro and Jauncy, 1995). Thus, the attainment of a stable peliet
would in the aquatic medium obviously be close to a wholesome delivery and optimum utilization of nutrient by
lhe Ifrsh (Sadiku and Jauncey, 1995, 1998, Tiamiyu et al, 2003 a, b), unlike the granulated feed whose
qutrients, would almaost be lost in water before reaching the target fish (Wood, 1980).

However, the prohibitive cost of the conventional synthetic binders renders pellet feed production 2t
on-_iarm level a difficult exercise especially for small-scale aqua cultunsts. Thus, most farmers resul 1o
arbitrary inclusion of any available unconventional binding agents in the production of the pellet feed.
Therefore, the finding from the research in establishing the appropriate level of cornstarch inclusion will
tbviously go a along way to solving the problem facing fish farmers at on-farm level, the binder level that will

ensure wholesome delivery of nutrients to fish with minimum wastage (Viola et al, 1986) .
In addition to the appropriate level of inclusion of cornstarch, the availability of cornstarch at on farm

kvel will be an appropriate alternative to conventional binding agents that are either too expensive or out of
reach of fish-farmers to obtain. The cornstarch is also nutritive. The result therefore, would assist in the
reduction of pressure on the already stressed fresh and marine waterbodies resources - the biodiversity of
lhese are seriously threatened due to over exploitation and over-dependence on them for fish supply to
leeming population of Nigerians. The finding will invariably boost the aquaculture sub-sector of the economy as

aresult of reduction in cost of feed and feeding in aquaculture operation.

METHODS
« Starch processing: Five kilogramme (5kg) of dried mai

and ground into paste. The paste was then squagzed ou
o settle overnight. The starch sediment from the fillrate was €O
C for about 6 hours. The dried starch was then packaged in 5, 1

incorporation in the five (5) diets.

ze (Zea mays) was soaked in water, washed
t using a muslin-cloth and the filtrate allowed
lected and dried in the sun of about 36°
0, 15, and 20 grammes for

pelleting: Binder level in the isonitrogenous giet formula of 30% crude protein
£0, 5 10, 15 and 20 % as diets 1, 2,

he use of corn starch at inclusion levels 0 _
The cornstarch was mixed in its powdery form with _1he formulated
feed ingredients and 120 % viw boiled water was added and stirred' thoroughly 10 obtain good dougcl;
The formed dough was then fed into a motorized miller (Pelleter) with a 3 mm die. The pellet strands
were then cut at 5 mm length; sun dried (36%) for 6 hrs and packed.

* Feed preparation and
was reconstituted, with t
3, 4,and 5 respectively (Table 1).
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Table 1. Percentage composition of diets with varying levels of ¢

-_‘-_--""'-.-_
- Diets
Feedstuff 1 2 3 4 ——.___EL__‘__\
26 37.26 37.26
Soybean meal %éﬁ %1%3 1337.64 13.6?4 1364
g(".lsl"l"l Eii' 16.37 16.37 ;g?,ﬂ ;,234 123;
Guinea corn bran 32.74 32.74 '10 15 2'0
Yam starch 0 S 10 5 0
o Vit-Min-Premis* 20 15
omate mmgg‘i:lrgn 7.43 13.40 16.81 %gg: 2364
Crude protein 28.91 28.91 28.91 : g 28.91
Ether Extract 99 9.9 9.9 ; 99
—— _—__—-——-__‘__
" Vitamin-mineral premiy js as contained in Sadiku and Jauncey (1995 and 1998).

Evaluation of physical Properties of the pellets:
The following ph

ysical tests were conducted on the pellets,mamely;
and water stability,
Pelletahi!ity: The pelleted feed w

3s sifted 1o separate the well-formed from the unformed. The Percenlage
pellet ability was obtained by EXpressing the total number of well-formed pellets as percentage of the lolal
number of pellets Produced.

Hardness: The procedure yseq Was 1o determine the force required to cause a pellet to fragment under
Pressure. This gives an indication of ess. A pellet sample of 5 mm in length was piaceq

S pellet's degree of hardn
longitudinally betwee y tightens the grip. The pentagon nut

pellet ability, dust level, hardness, friabiity

n two rods in an improvised pentagon nut, and genll
Was then turned and the

calibration read when the pellet gets broken. This was repeated for 24 mgre pellets
and average reading taken.

F_riability; Fifty giams (

*$$-condition, such as handling,

P § produced was collected through
29 of the original sanple weight,

; *dgsign Was used for e €xperiments on pellet abilly,
ésignie. 5 c . v f

as adopted for pellet f:iabilty. g starch lavels of inclusion in the feed x

one-way Anal

F 1984) before being analyzed by 2
Torrie, 1960).

N9 multiple range of test (Steel and
RESULT

In Table 2, the pelleted Cornstarch (binder) shows z significant aramelrs
measured: the percentage dust level was found to be significant {gpm_gg) g'"ere“ce Ameng the p
dust level was highest at 5% level of starch inclusi

1ong different starch levels. The
! : Owest at 159,
also differs significantly (p<0.05) with 20% star

ve o level. The pellet ability percentage

_ .Ch, _Ievel exhlbmng the highest pe,cﬂmage of pellet ability.
Similarly, the hardness of the feed also varied significantly witn Varying level of stareh inclusion (p<0.05). The
feed with 20% starch level was hardest while that with 5%

. : % level of inclusion was the weakest. On ""a:l‘:;
stability test, there was a significant difference with feed with 10%, starch |eyvel yielding the most stable ch
while that with 20% level of binding inclusion yielded the least water stable. Friability test, showed that rethe
feed were significantly different from each other irespective of the rotation per minutes (rpms). Morﬁ:"l‘y' and
friability percentage was highest at 5% and 20% level of Inclusions at gq PM and 100 rpm respect
was lowest at 0% starch level at 40rpm (Table 3)

Orire, A. M.,et al . ® Evaluation of corn starch as feed binder.
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rable 2. Physical Parameters of Cornstarch based foed

Sy ___Starch Level

parameter 0% &% 10% 15% 20%
Dust 012b 018c 0.10ab 0.073 0.12b
pellet abllity  90.11a 02,66 90,522 90.52a 95 E6c
Hardness 5.16b 3.38a 5.12b 3,762 5.16b
Waler stability 48 03¢ 46 53d 47 24¢ 45 66b 41.51a
“Data on tho

same row carrying dilferont letlers differ significantly from each other (p<0.05

Table 3: Friabllity of feed with different level of cornstarch inclusion.

Rolation per minute (rpm)

Level of starch inclusion

0% 5% 10% 15% 20%

40 0.04a 0.10c 0.05ab 0.06bc 0.10c
63 0.07a 0.12b 0.08a 0.12b 0.13b
80 0.09a 019¢c 0.11a 0.13ab 0.16¢c
100 14bc 0.12ab 0.10a 0.10a 0.19¢

Data on the same row carrying different letters differ significantly from each other (p<0.05).
DISCUSSION

The pellets with 15% starch inclusion had the lowest dust level. At 20% level of inclusion, when the
pellel was hardest, the dust level was equally high and water stability lowest (Table 2). However, at 10% level
of starch inclusion the pelletabilty was at its optimum (90.5), with minimum percent dust level (10%), and with
good waer stability which equally depicled reasonable hardness. On the friakility sveluation, there was a
decrease in friability percentage from 0.11 to 0.10 at 100 rpm at 10 % level of starch inclusion (Table 3). Thus,
at 10% level of inclusion the pellets yielded minimum dust and exhibited good water stability. These properties

the appropriate level of cornstarch inclusion which would ensure stable pellets that will not

thereby make 10%
easily disintegrate in the aquatic medium (De Silva and Anderson, 1995). According to Winter (1994), unstable
can lose about 20-30% of its nutrient. A good feed

feeds, which disintegrate in water in less than an hour,
should be water stable with minimum leaching of water soluble component of the diet to ensure optimum
utilization of feed (Jobling, 1994, De Silva and Anderson, 1995)

According to Jauncey (1992) a g

ood feed should spend at least 20 minules in water before
disintegration, and as for cornstarch this is attained at 10% level of inclusion. This period is considered long
enough for the fish farmer to know whether his fishes are int

erested in the feed or not, however, this is varied \
among species of fish and their feeding habit (Pigot et al., 1989; Winter, 1994 Stivers, 1970; Nandeesha, 1993
and Jose, 1994). Moreover, pellets for slow eating fishes and crustaceans must remain for hours in water
wilhout disintegration (Ronald, 1989)

Therefore, it can be concluded that at 10%

level of inclusion of cornstarch in feed, there will be
altlainment of pellets thal is

firm {0 handling and water stable.
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