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ABSTRACT

The cassava starch industry generates a large amount of waste in the
form of cassava pulp annually. The pulp contains a lot of starch (50 — 70%), but
contains low amounts of protein and high fiber which limits its use as feedstuff for
laying hens. However, the crude fiber content in cassava pulp may have positive
effects on lower egg yolk cholesterol and microbial population change. Therefore, this
research was aimed to study the potential use of dried cassava pulp (DCP) in various
forms such as regular DCP, fermented cassava pulp (FCP) and DCP supplemented with
enzymes in laying hen diets. This study was divided into 6 experiments.

Experiment 1, a total of 48 laying hens (Isa Brown) aged 30 weeks were
placed in individual cages and randomly allocated to 6 dietary treatments with 8
replicates in a Completely Randomized Design (CRD). Six dietary treatments were given
as follows: control and five DCP diets at levels of 5, 10, 15, 20 and 25%. Feed and
water were provided ad libitum for 10 days. The excreta were collected in the last
four days of the experimental period and then were measured for nutrient digestibility
and retention. The results showed that DCP can be used up to 20% in the diets
without having negative effects on nutrient digestibility and retention (P>0.05).
However, when DCP was used at the level of 25%, it resulted in decreased nutrient
digestibility and retention (P<0.05).

Experiment 2 was conducted to investigate the effect of DCP on
productive performance, egg quality, egg yolk cholesterol, microbial populations,
volatile fatty acid and ammonia production in laying hens. A total of 288 laying hens
(Isa Brown) aged 30 weeks were randomly allocated to 6 dietary treatments (one
control and five DCP diets at 5, 10, 15, 20 and 25%). All chickens were given access to
feed and water ad (ibitum for 12 weeks. The results showed that diets incorporated
with 20% of DCP had no significant effects on egg production, egg weight, feed intake,
feed conversion ratio and egg quality (P>0.05), except for egg yolk color being
decreased with an increase of DCP in the diets (P<0.01). Egg weight, yolk weight and
egg mass were significantly decreased when DCP was used at the level of 25%
(P<0.05). However, the use of DCP at levels of 20 - 25% showed a positive effect on

decreased egg yolk cholesterol (P<0.05). DCP can increase Lactobacillus spp. and



Bifidobacterium spp. populations (P<0.05), and acetic acid and propionic acid (P<0.05),
but there was no significant effect on E. coli and ammonia production. DCP had no
effects on plasma cholesterol and blood urea nitrogen when compared to the control
group (P>0.05).

Experiment 3, 48 laying hens (Isa brown) aged 46 weeks were placed in
individual cages and randomly distributed to 6 groups with 8 replicates of 1 bird. Feed
and water were provided ad libitum for 10 days. Six dietary treatments were given as
follows: control and FCP substituted diets at 8, 16, 24, 32 and 40%, respectively. The
results showed that FCP can be used in laying hen diets up to 32% without showing
negative effects on nutrient digestibility and retention (P>0.05). However, when FCP
was used at a higher level (40%), it resulted in decreased nutrient digestibility and
retention (P<0.05).

Experiment 4, a total of 192 laying hens (Isa brown) aged 54 weeks were
randomly distributed to 4 dietary treatments (control and three fermented cassava
pulp substituted diets at 16, 24 and 32%) through 8 weeks. The results showed that
all FCP substitution levels had no effects on feed intake and egg weight (P>0.05). Egg
production was significantly decreased when FCP was used at levels of 32%. Feed
conversion ratio, egg mass, and protein efficiency ratio decreased linearly (P<0.05) as
FCP was increased in the diets. However, FCP had no detrimental effect on egg quality,
except for the egg yolk color being decreased with increasing the pulp in diets
(P<0.05). The use of FCP decreased egg yolk cholesterol by approximately 5% when
compared to the control diet, but no significant differences were found (P>0.05).
Although FCP showed no effect on microbial population changes in the hind gut
(P>0.05), it increased acetic acid and butyric acid production (P<0.05). Regarding the
biochemical blood profile, it was found that FCP had no effect on the activities of AST
and ALT enzymes, blood urea nitrogen, plasma cholesterol and total immunosglobulin
in laying hens (P>0.05).

Experiment 5, 45 laying hens (Isa Brown) aged 45 weeks were placed in
individual cages and randomly allocated to 9 groups with 5 replicates. Nine dietary
treatments were given as follows: control and DCP at 20, 25, 30, and 35%
supplemented with mixed enzymes (cellulose, glucanase and xylanase) at 0.10 and

0.15%. Feed and water were provided ad libitum for 10 days. The results showed that



the use of DCP at 20 - 35% added with enzymes (0.10 and 0.15%) had no negative
effects on dry matter and crude fiber digestibilities (P>0.05). While organic matter
digestibility and nitrogen retention decreased as DCP was increased in diets, but there
were no significant differences in laying hen group received DCP up to 20%. The
supplementation of mixed enzymes at 0.10 and 0.15% showed the similar results on
nutrient digestibility and retention (P>0.05).

Experiment 6 was conducted to investigate the effect of DCP
supplemented with mixed enzymes on productive performance, egg quality, egg yolk
cholesterol, microbial populations, volatile fatty acid and ammonia production in
laying hens. A total of 336 laying hens (Isa Brown) aged 32 weeks were randomly
allocated to 7 dietary treatments (control and DCP substituted diets at 20, 25 and
30%) supplemented with mixed enzymes (0.10 and 0.15%). All chickens were given
access to feed and water ad (ibitum for 12 weeks. The results showed that diets
incorporated with 20 — 30% of DCP and supplemented with mixed enzymes at 0.10 -
0.15% had no significant effects on egg production, egg weight, feed intake, egg mass,
feed conversion ratio, protein efficiency ratio and egg quality (P>0.05), except for egg
yolk color being decreased with an increase of DCP in the diets (P<0.01). The use of
DCP at 20% supplemented with 0.10% increased acetic acid production compared to
control and DCP 30% supplemented with 0.15% (P<0.05), but there were no significant
effects on propionic acid and butyric acid.

In conclusion, it is suggested that regular DCP, FCP and DCP
supplemented with enzymes can be used an energy source in laying hen diets up to
20, 24 and 30%, respectively without showing negative effects on nutrient digestibility

and retention, productive performance and egg quality.





