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Abstract

The efficacy of wetting sun-dried cassava tuber meal as a method of reducing its hydrocyanide (HCN) content and
improving its nutritive value for broilers was investigated. Cassava tubers were peeled, chopped into Dpieces, sun-
dried and then milled. Part of the sun-dried cassava tuber meal was soaked in water at the rate of 5 parts of water
1o 4 parts of the meal, thinly spread on the floor for 5 hours and then taken out and spread by the side of the tarred
road and sun-dried again. The raw cassava tuber meal (RCTM), sun-dried cassava tuber meal (SCTM) and
wetted sun-dried cassava tuber meal (WSCTM) were analysed for cyanide content. Five diets were made such that
diet I (control) contained no cassava tuber meal; in diets 2 and 3, 75% of the maize in diet I was replaced with
SCTM and WSCTM, respectively, while in diets 4 and 5, 100% of the maize was replaced with SCTM and
WSCTM, respectively. Each diet was fed to a group of 30 one-week old broiler chicks for 4 weeks. Blood was
collected from the birds at the end of the feeding trial and haematological constituents determined RCTM
contained 800ppm HCN, SCTM contained 50ppm and WSCTM contained | Oppm. At 100% replacement of
dietary maize with SCTM, growth performance of the birds was significantly (P <0. 05) depressed. HB, PCV, RBC
and WBC were also depressed at that level. Weiting sun-dried cassava tuber meal appeared to be a simple and
effective way of processing cassava for use as energy feed for broiler production.
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One alternative energy source is cassava
(Manihot esculenta). Nigeria is the largest pro-
ducer of cassava in the world. It is estimated that
in 2004 cassava production in the country was

Introduction

Maize has been playing a key role as a source of
energy in poultry diets. However, in view of the
fact that it is also used as a major human food

and various industrial raw material, its demand
outstrips its supply. This invariably has contrib-
uted to the high cost of poultry feeds in the coun-
try with concomitant increase in the cost of poul-
try products. There is the need, therefore, for ex-
ploitation of other energy sources as alternatives
to maize if poultry enterprise in the country is to
be sustained.

about 38.179 million metric tons (FAQ, 2005). Cas-
sava is capable of providing very high yields of
energy per hectare, about 13 times more than maize
or guinea corn (Oyenuga, 1961; Omole, 1977; Oke,
1978). With the current Federal Government’s pro-
motional emphasis on cassava, it is expected that
its production in the country may double in the
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next few years. It therefore has a very high po-
tential as an alternative to maize as a source of
energy in poultry diets even though it is very low
in protein and other essential nutrients when com-
pared with maize (Asaolu, 1988; Odukwe, 1994;
Udedibie et al, 2004).

One serious draw-back in the use of cassava as
feedstuff for non-ruminants is its content of cya-
nogenic glucosides, linamarin and lotaustralin,
which on hydrolysis produce hydrogen cyanide
(HCN) which is highly toxic. Although various
methods have been deviced for its detoxification,
including, sun-drying (Odukwe, 1994), cooking
(Okeke er al, 1985), use of additives (Obioha et
al, 1984, personal communication) and fermenta-
tion (Udedibie ez a/, 2004), live animal trials con-
ducted using processed cassava tuber meal have
given contradictory results. Recent study at our
station (Udedibie ef a/, 2004) has shown that fer-
mentation is better than sun-drying as a method
of processing cassava for inclusion in poultry
diets.

Recent studies in Australia (Bradbury, 2004) have
demonstrated that wetting sun-dried cassava tu-
ber meal for 5 hours before use reduces the cya-
nide content of the meal to about one third of its
previous level and makes the meal very safe for
human consumption. The study herein reported
was designed to test the efficacy of the wetting
method as a means of processing cassava tubers
for inclusion in broiler diets as a source of en-

ergy.

Materials and Methods

Source And Processing of Cassava Tubers

The tubers of bitter cassava (variety TMS 30572)
used for the trial were bought from Owerri market
in Imo State of Nigeria. They were peeled, cut

into slices and spread in the sun to dry to cripsy
form and then milled to produce sun-dried cas-
sava tuber meal (SCTM). The meal was divided
into 2 batches. One batch was then soaked in
water at the rate of 5 parts of water to 4 parts of
the meal and thinly spread on the floor at room
temperature and left for 5 hours as recommended
by Bradbury (2004). At the end of the 5 hours, it
was brought out and thinly spread by the side of
tarred road, sun-dried, milled and sieved (to re-
move strings) to produce wetted sun-dried cas-
sava tuber meal (WSCTM).

Samples of the fresh raw cassava tuber meal, sun-
dried cassava tuber meal and the wetted sun-dried
cassava tuber meal were analyzed for HCN, us-
ing the picrate paper kits method of Bradbury et
al (1999).

Experimental Diets

Five broiler starter experimental diets were for-
mulated such that the control diet (diet 1) con-
tained 50% maize and no cassava tuber meal. In
diets 2 and 3, 75% of the maize in the contro} diet
was replaced with SCTM and WSCTB, respec-
tively. In diets 4 and 5, 100% of the maize was
replaced with SCTM and WSCTM, respectively.
The diets were balanced to meet the protein and
energy requirements of young broiler chicks. In-
gredient composition of the diets is shown in
table 1.

Experimental Birds and Design

One hundred and fifty one-week old young broiler
chicks of Anak strain were divided into 5 groups
of 30 birds each and each group randomly as-
signed to one of the experimental diets in a com-
pletely randomized design. Each group was fur-
ther sub-divided into 3 replicates of 10 birds each
and each replicate kept in a compartment measur-
ing 2m x 2m. Each compartment was covered with
black polythene sheets for conservation of heat.
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Table 1: Ingredient composition of the experimental diets.

Ingredients (%)} Centrol 75% 75% 100% 100%
SCTM* WSCTM** CTM WSCTM
Maize 50.00 [2.50 12.50 0.00 0.00
SCTM 0.00 37.50 0.00 50.00 0.00
WSCTM 0.00 0.00 37.50 0.00 50.00
Soybean meal 30.00 30.00 30.00 30.00 30.00
Fish meal 2.00 3.50 3.50 4.50 4.50
Blood meal 1.50 1.50 1.50 1.50 1.50
Palm kernel cake 6.00 4.50 4.50 3.50 3.50
Wheat offal 6.00 6.00 6.00 6.00 6.00
Boune meal 3.50 3.50 3.50 3.50 3.50
Common salt 0.25 0.25 0.25 0.25 0.25
Vit./TM premix** (.25 0.25 0.25 0.25 0.25
L —Lysine 0.25 0.25 0.25 0.25 0.25
L. — Methionine 0.25 0.25 0.25 0.25 0.25
Calculated Chemical Composition
Crude protein, %  23.81 23.11 23.11 23.23 23.23
Crude fibre, % 4.22 4.49 4.49 4.58 4.58
Ether extract, % 4.72 4.37 4.37 4.18 4.18
Calcium, % 1.51 1.73 1.73 175 1.75
Phosphorus, % 0.84 0.89 0.89 0.88 0.88

*  SCTM = Sun-dried cassava tuber meal

¥ WSCTM = Wetted sun-dried cassava tuber meal

*** To provide the tollowing per kg of feed: Vit.A, 10,000iu: Vit. D5, 2000iu;
Vit. By, 0.75 mg; Nicotinic acid, 2.5mg; Calcium panthothenate, 50mg;
Vit. By, 2.3mg: Vit. K3, 2.50mg; Folic acid, 1.00mg; Choline chloride,
25mg; copper, 8.00mg; Manganese, 64mg; Fe, 32mg: Zn, 40mg: 1, 0.8img

Se, 0.16mg.

Heat was supplied with both electricity and kero-
sene lantern. Feed and water were provided ad
libitum. Feed offered and the left-over on the
following day were weighed to determine the feed
intake of the birds. The birds were weighed at the
beginning of the trial and weekly thereafter, All
the necessary vaccinations (intraocular Lasota
and Gumboro vaccines) were administered at the
appropriate time. The trial lasted 4 weeks, from
one-week old to 5 weeks old.

Blood Collection and Analysis

At the end of the feeding trial, 5ml of blood was
collected from each of 2 birds of a replicatc and
put into Ethylene Di-amine Tetra Acctic Acid
(EDTA) treated Bijou bottles (1mg/ml) for
haematological assay. Blood samples were ana-
lyzed within 3 hours of their collection for total
erythrocyte and leucocyte counts, haematocrit
(PCV), haemoglobin concentration (HBC), and
differential leucocyte count according to the meth-
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ods described by Hemening (1992). The various
red blood indices, corpuscular haemoglobin
(MCH), mean corpuscular volume (MCV) and
mean corpuscular haemoglobin concentration
(MCHC), were computed from RBC, HBC and PCV
values according to Hemening (1992).

Data Analysis

Data collected were subjected to analysis of vari-
ance (ANOVA) as outlined by Snedecor and
Cochran (1978). Where significant treatment ef-
fects were detected, means were separated using
Duncan’s New Multiple Range Test as outlined
by Snedecor and Cochran (1978).

Results and Discussion

Hydrogen Cyanide Content

Fresh raw cassava tuber meal contained §00ppm
HCN; sun-dried cassava tuber meal contained
50ppm HCN while 5-hour wetted sun-dried cas-
sava tuber meal contained 10ppm HCN. This
meant about 94% reduction in HCN by sun-dry-
ing and about 99% reduction when wetting pro-
cess was applied. This result tends to confirm
the observation of Bradbury (2004) that wetting

sun-dried cassava tuber meal as described above
is a simple method that reduces cyanide content
of the meal to about one third of the previous
level. The reduction observed in this study was
to one fifth of the previous level.

Performance of the Experimental Birds

Data on the performance of the experimental birds
are presented in Table 2. At the replacement level
of 100% of the dietary maize with sun-dried cas-
sava tuber meal (100% SCTM), daily weight gain
of the birds significantly (P<0.05) declined rela-
tive to the control group. Wetted sun-dried cas-
sava tuber meal produced no adverse effect when
100% dietary maize was replaced with it. It there-
fore seems to follow that cyanide content of 50ppm
in the cassava tuber meal can still constitute a
nutritional problem for young growing broilers if
its dietary inclusion is up to fifty percent. Both
sun-dried and wetted sun-dried cassava tuber
meal did not affect feed intake and feed conver-
sion ratio of the birds. One mortality each was
recorded in the control, 75% WSCTM and 100%
SCTM groups. Post-mortem examination of their

carcasses did not reveal any clear cause of their

Table 2: Performance of the experimental birds

Experimental Diets

Parameters Control 75% 75% 100% 100%

SCTM WSCTM SCTM WSCTM SEM
Av. Initial Body Wt. (g}  95.00 97.00 96.50 98.00 95.60 1.17
Av. Final Body Wt. (g) 994.40 970.50 1004.80 967.50 997.10 13.16
Av. Body Wt. Gain (g)  899.40° 873.5® 908.30% 864.50°  901.60° 9.64
Av. Daily Wt. Gain (g) 32,120 31.20% 32.44% 30.88° 32.20° 0.74
Av. Daily Feed Intake(g) 54.77° 59.13®  62.62° 58.26"  60.60° 1.55
Feed/Gain Ratio 1.71 1.92 1.93 1.89 1.85 0.06
Mortality (%) 3.33 0.00 3.33 3.33 0.00 -

*® Means within a row with different superscripts are significantly different (P<0.05)
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Table 3: Haematological indices of the experimental birds

Experimental Diets

Comrol 75%  715% 100%  L00%

Blood Indices SCTM WSCTM SCTM  WSCTM SEM
Haemoglobin (HB) /100mt  10.80" 10.35" 990 9.40° 995" 035
PCV (%) 3545 34.45° 32.70% 3140° 3285 1.08
RBC (x 10%ut) 423*  442° 398® 370 995" QI8
WBC (10°/ul) 30.80* 29.40%  28.15® 27.55% 2020 057
MCV (%) 84.10 8307 8363  84.88  83.5% 119
MCH (%) 2561 2517 2501 2540 2528 ¢.32
MCHC (%) 3046 3030 3028 2993 3027 0.18
Neutrophils (%) 5550 5600 5750 5950 5850 181
Eosinophils (%) 256 250 2.50 1.00 1.00 002
Basophils (%) 000  0.00 000 000 0.00 0.00
Lymphocytes (%) 3900 3950 3900  37.00 3750 1.67

3 Means within a row with different superscripts are significantly different

(P<0.05)

* Means within a row with different superscripts are significantly different

(P<0.01)

death. Cassava tuber meal was therefore not sus-
pected as the cause since the control diet also
recorded mortality.

Haematological Indices

Data on the haematological indices of the experi-
mental birds are presented in Table 3. 100%
SCTM had a significant effect (P<0.05) on hae-
moglobin (Hb), PCV (%), RBC, and WBC. At
100% replacement level of dietary maize with sun-
dried cassava tuber meal, these haematological
constituents were significantly (P<0.05) reduced.
Haemoglobin count (HBC), MCV, MCH, MCHC,
neutrophils, eosinophils, basophils and lympho-
cytes were not affected by the treatments (P>0.05).
The values for monocytes followed no trend.

Discussion

One of the methods of processing cassava tu-
pbers for human consumption is sun-drying . Un-
fortunately, the traditional sun-drying method

leaves a large amount of linamarin remaining in
the cassava flour, amounting to 25 — 50% reten-
tion of cyanide (Bradbury, 2004). The WHO safe
standard for cyanide is 10ppm. However, the
WHO safe standard of 10 ppm can only be
achieved by sun-drying roots of sweet cassava.
This trial has shown that sun-drying cassava tu-
bers of the bitter variety can only reduce the cya-
nide content to 50ppm which appears much higher
than the WHO safe standard. Wetting the sun-
dried cassava tuber meal for 5 hours reduced the
cyanide level to 10ppm, confirming the wetting
method developed by Bradbury (2004) as a simple
and effective method for reducing cyanide in sun-
dried cassava flour. This, however, works only
when there is sufficient linamerase present in the
flour, and pre-supposes that drying should not
be done at high temperatures that may destroy
the residual linamarase in the flour (Bradbury,
2004).
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The performance of the expenimental birds
showed that sun-diriied cassava tuber meal com-
taining 50ppm cyanide is detrimental to v
’bmiﬁhrahinksmﬁo%diamw lewel. Atthat dictary
level, the cyanide comtent of the diet was 25ppm.
On the other hand, wetted sun-dried cassava m-
ber meal containing 10ppm cyanide would raise
the cyamide content of fhe diet to only Sppm at
inchusion level of 50

Haematological constituents usuaily reflect the
physiological responsiveness of the animal to fts
external or internal environments and thus serve
a8 a veritable tool for INONIOring animal health.
The present results of haematological parameters
are indications that total replacement of dietary
maize with wetted sun-dried cassava tuber mea]
had no serious deleterous effect on the internal
physiology of the birds. The resuits also tend to
reaffirm earlier observations at our station
(Udedibie er al, 2004) that sun-dried cassava tu-
ber meal could not replace 100% of the dietary
maize in broiler diets without deleterous effects.

Conclusion

It is concluded that dietary maize could be com-
pletely replaced with wetted sun-dried cassava
tuber meal in broiler diets provided that the diet
is balanced for crude protein in view of the dis-
parity in crude protein content between maize and
cassava tuber meal.
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