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ABSTRACT \
This study was carried out t

0 investigate the effect of binder processing_ on th'e quality of feed, viz
hardness, friability and vaater stability. Four different starch source§ were mver}tlgated; yam stgrch, co
starch and cassava starch. Each starch was formulated into two diets ﬂmgloyl.ug.two processing me
and . n-cooked. The statistical analysis of the physical paranieters of the diets indicated significant dj
0.05) between different binders. Yam starch, rice starch, and cassava starch performed best

wiile Com starch exhibited best water stability in cooked yorm. The outcome of the research establisheg the need fir
an i >propriate method of binder pr Ash farmers in the production of water stable pellets.
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Four (4) differe starches were

Yam Starch: Fiye (5) kjlogrﬂnll)sreg(afed individually as follows:
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mive (5) kilograms (kg) of dried maj )
garch- pive ¢ )The aste was the : e (Zef' mays) was soaked in water, washed
n S o paste: p 1 squeezed out using a muslin- cl

g:j grouﬂd le le overnight. The starch sediment from the filtrate wztg cl(l)thta?id th(;: g Uﬁte Wtis
0 S . S collected and dried in the

o' o dried Star ch was then packaged in 100 g and divided into two portions and stored in a

suétl;gerafor at20°C
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gtarch: Houl \:l:\ klegrams (k:g) Ot chssava (Manihot  esculenia) vwias peeled, washed

(355 1ed into smaller pleces. Thfase pieces were ground into paste, Four liters of tap water was

1 to the paste and stn:ledl thgllouglﬂy_ The mixture was squeezed out using a muslin cloth

¥ 01 mm mesh size and the filirate was allowed to settle over night. The liquid was gently

mur out from ‘fhe Cf)ntamer and _the starch sediment was collected and sun-dried. 100 g was

g‘ezsufed and divided into two portions, packaged and stored in a refrigerator at 20°C

Rice ¢tarch: Five Q) hlog'ms (5kg) of rice (Oryza Sqtiva) was soaked in water, washed and

yound int0 paste. The.pasie was then Squ'eezed out using muslin — cloth and the filtrate was

Jlowed t0 settle overmght: The St_arch sediment from the filtrate was collected and sun dried.

he starch was then stored in a refrigerator at 20°C.

Diet formulation, preparation and pelleting.

Ficht (8) different diets were formulated at 35% crude protein (CP) using the Pearson square
m;thod The diets were then compounded using two processing methods for the binders (cooked
ad m-cooked forms) The feed ingredients used were fish meal, soy bean meal and maize meal.

. The binders used were cassava starch, corn starch, rice starch and yam starch at recommended

evels of inclusion; Yam starch at 5% (Orire, 1999), Corn starch at 10% (Orire ef al., 2005), Rice
4 133% (Wood, 1993) and Cassava at 20% (Orire ef al., 2001). The pelleted diets were oven-
died at 60°C.- This was then stored in a refrigerator at 20°C. '

PHYSICAL PARAMETERS MEASURED

Physical parameters measured were; pelletability, hardness, friability and water stability.

Pelletability: The pelleted diet was sifted to separate the well formed pellets from the unformed.
The percentage pelletability was obtained by expressing the weight of well-formed pellets to the
otal weight.
Peltability = weight of well-formed pellets X160

Total weight of pellets

An improvised pentagon nut was used to determine the degree of pclle? harflness.
ally between two rods and gently gripped.

mm length was placed longitudin _
me Pentagon nut wag thenthumed sliowly. The number of turns made until the pellet breaks was
Unted. This was repeated for 24 more pellets and the average numbers of turns were taken.

Hardness:

Water in a beaker into which 200ml of tap water was

Udeq, 7y, . onal gentle shaking for 20 seconds every 2 minutes
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for the period of 20 minutes. The content was then made to pass over 2mm sieve and the Matery|
retained was sun-dried. Water stability was calculated thus:

=weight after soaking X100
Weight before soaking

Triabiioy 1 SUg of peliet sawple was i il A4 Gonatier 3a0Q 22apLEd 070 a iy N e 0
) . - . : . 11, i
constant speed level of 509 revolution per second at time intervals; 5, 14, -3 and 20 seconds. The

dust produced was then taken using 2mm sieve and measured agajrst the original weight ag ,
percentage.

RESULT AND DISCUSSION

In Table 1, Yam starch indicated significant difference (P<0.05) in hardness for the two
diets with respect to different processing methods applied to each one. The degree of hardness
was higher in the diet with cooked starch and lower in the diet with un-cooked starch. There was
also significant difference (P<0.05) in water stability between the diets (Table 1). Diet with
uncooked starch was found to be more siable in water than the diet with cooked starch. There
was significant difference (P<0.05) in friability between the diets with higher value in the diet
with un-cooked starch and lower value in the diet with cooked starch (figure 1). The percentage
pelletability was also found to have sigmiicant difference (P<0.05) between the diets. tiiere was
high degree of pelletability in diet with un-cooked starch and low degree of pelletability in diet
with cooked starch.

The corn starch also exhibited no significant difference (P>0.05) with respect to hardness.
Both the diets showed the same level of hardness as measured by pentagon nut. There was
significant difference (P<0.05) in water stability between the diets. Diet with un-cooked starch
was found to be more stable in water than diet with cooked starch. Friability of thé diets was also
observed to have significant difference (P<0.05) high degree of friability in diet with cooked

starch while un-cooked starch was observed to have low degree of friability (figure 1). The
percentage pelletability of the diet was also found to have high pelletability percentage compare
with the uncooked starch (Table 1).

. Th= rice starch s_howgd cipnit Lant difference (P<.05) in the degree of Lardr.ss between
the diets (Table 1). Diet with cooked starch was found to have higher degree of hardness

compared with un-cooked diet. Water stability was also found to have significasr (P<0.05)

between the diets. diet with un=cooked starch was more stable in water while the aiet with
cocked starch was less stable in water, Wi '

; th respect to friabili there was also significant
difference (P<Q.QS) between the diets. diet with un-cooked star(t:}lrl, was found to hw%mhighef
degree of friability while diet with cooked stare - 1

significant dj jets.
diet with un-cooked starch was found to hav gn ok QifiGrgnce (+<0.0) betwestt the dle_ﬁ
cooked starch was found to have lower percent

160
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1 Parameters of Different Starch Based Diet
I1€L.

' able 3
, p et ] DietII  Dietlll DietIV DietV Di
y 1et VI Diet VI Diet VI

370
+.0.00
208" 1.80%  5.30°
ol
gy 1049 +0.14 0.4
iy 00° 3.80° 560"
ybility 3.20 2.60%  5.60°
+0.00

DIET I= Yam Starch un-cooked

DIET [I= Yam Starch cooked
DIET 1= Corn Starch un-cooked

D
[ET VII= Cagsava Starch un-cooked

3 R0°

1 0.28

2.90°
+0.14

1%{)0 4605r 5. Oﬁh 0?03
+0.00  +071  +071  £014
b C
1.50” 0.50 5.50* 2005
+0.00 +0.14  +028 =1Ll
7.40° 6.00° 7.00* 6.00°
+0.14 +0.42 +0.14 +0.14
7.00° 4000 7.30° 6.00°
+0.14 +042 L 0.14 +0.42
ach other (p < 0.05)
DEITIV= Corn Starch cooked
DIET V= Rice Starch un-cooked
DIET VI= Rice Starch cooked
Cassava Starch cooked

pIET VII=
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the results above, it was observe fah £ -

irotrc? their thSiC-al parameters; har((iinzhszt ﬁ;hthEd _stqb_lllly in terms of formation with
(espee s high degree of variability regarding dift:e ater stab1_hty, friability and pelletability
xpres® pserved that yam starch exhibited high de rent_PTOCessmg methods applied to each diet.
" wasrod Ctarch. Moreover, this would be :ss gree of hardness when the pellet was made with
3000 Hich degree of we'er stabrity ,:n‘ um‘eq to be the best diet but its water stability is
e o lé—v'-ejl of hardness. Fnr‘fhe-:rrln‘c>>‘rJ«=:“}Eu cibiled by yam stareks in it un-coriked form hut
ith 0¥ 8% T ked forms. This o gh degree of pellets friability and pelletability were
Obsefved in u orms. 1his can be attributed to high gummi f pellets due t

. . ation of the starch. The gumming together of : gumming of peliets due 10
oclatini? : ng together of starch is a function of adhesive property of
= o pinder (DO et al., 1991, Dm.’mny and Lim, 1991; Stivers, 1970). Thus, for yam starch

od pelletability hardness and friability, can be achieved at un-cooked form. It can be
ConcludEd that‘ yam star_ch E}t un-cooked form produces pellets which exhibited good water
stability and thIS. makes 1t- suitable for feeding aquatic animal since this ensures pellets that will
qot disintegrate 11 watet 1n a very short period of time (De Silva and Anderson,1995). On the
other hand, yam _StﬂCh in a cooked form produces pellets with high degree of hardness which
makes it appropriate form that ensures pellet that are durable to handling and transportation (De
glvaand Anderson, 1995).

On corn starch, high degree of water stability was exhibited at un-cooked form. This
appears 0 be the best diet but it expresses low degree of friability. Corn starch in cooked form
exhibited high degree of friability and water stability. High degree of water stability exhibited by
corn starch in a cooked form may be due to the cooking effect on the starch which enhances
gelatinization (Stivers 1970). The author stated that some processing parameters have effects on
stability of pellets. Corn starch exhibited the same degree of hardness both in cooked and un-
cooked forms. Thus corn starch in its cooked form yielded diets with high water stability and
pelletability and this makes it to be an appropriate method to produce best and water stable
pellets. This compared fayorably with the report of Jauncey (1992) which revealed that pellets

with high percent pelletability are best water stable.

Rice starch was observed to show excellent feature as high water stable in it un-cooked
form, however the level of hardness 1S low. On the other hand, high degree of pe%leta\_aility was
exhibited by rice starch in a cooked forn. The friability was also found to be high in cooked

form. Thus, for rice starch, best water stable pellets can be achieved by cooking method and this

makes it be an appropriate method for producing high stable pellet that will remain intact until it
egration in the aquatic medium

is consumed for at least 20 minutes before leaching or disint

(Pigott et al, 1989 _
Cassava sta)r'ch was observed t0 exhibit high degree of hardness in cooked form but shows

low degree of water stability. High degrec of hardness in cooked form may be as a result of

(1970) that scme processing parameter have

Cooking eff; - -+ .« reported by StIVErs _ _
& cfects onyfhs ST P47 Y .agsava starch in its un-cooked form shows high

effect - ; hand, cas :
on the quality of feed. On the other "d pcﬂetability. Thus, for cassava starch, high water

ngTCC of e . 4

water sta bility, friability an : -
Stable, friability Z;:l(:h eﬁh ;tatgility can be achieved only by using un-cooked method and this
Makes it an g - hod for roducing pellets with can maintain their physical structures
i ppropriate metho . targeted fish (Orire ef al., 2001; De silva and

I Water before they are consumed DY the
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Anderson. 1695). The processing methods examined in this st‘urly will go along WAY to re
aquatic pollution by poor water stable dicts as a result of le.:zch:.ng from (.Somweh. 1993) |, w
also reduce problem of un-available and expensive synthetic binders which might evep, be tmt.l
and contain anti- binder factors (Asiedu, 1992).

CONCLUSION AND RECOMMuNIATION

The Anding was a significant indicator pointing t- the need for appropriate processing Methed
for binders in diet preparation to ensure good pelleted feed that gives optimum utilit by the
aquatic orpanisms with minimal leaching of nutrients and water pollution which are appropriaze
for sustainable aquaculture production.
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