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ABSTRACT

This study aimed to investigate the optimal conditions for extraction and modification
of dietary fiber from dried cassava pulp (DCP) and cassava distiller’s dried grains (CDG), and to
evaluate the effects of modified-dietary fiber supplementation in broiler diets.

Experiment 1: Study on the conditions for extraction and modification of dietary fiber
from DCP and CDG. The extraction conditions of dietary fiber treated with NaOH solution (2,
4, 6 and 8%) were studied. Fourier Transform Infrared (FTIR) was used to determine dietary
fiber components. The results showed that the optimal condition for extracting fiber from DCP
and CDG were under treated with 6% and 4% NaOH solution, respectively. These conditions
yielded the highest contents of total dietary fiber (TDF) and insoluble dietary fiber (IDF). The
results were associated with the semi-quantitative analysis of FTIR spectra integration and
principal component analysis (PCA), with clearly separated spectral distribution. Study on the
optimal conditions for modifying dietary fiber derived from DCP and CDG treated with cellulase
and xylanase ratio at 0:0, 9:3, 36:12 and 72:24 U/g substrate. It revealed that dietary fiber from
DCP was more efficient than CDG. The cellulase : xylanase ratio at 36:12 U/g substrate
possessed an optimum level of modification dietary fiber from DCP. This condition generated
the highest reducing sugar (D-glucose), total sugar and non-reducing sugar (D-xylose) contents.
In addition, it also enhanced the Lactobacillus and Bifidobacterium populations, SCFA and
lactic acid concentrations and reduced the pH value after 24 hours of incubation.

Experiment 2: Study on the optimal supplementation level of modified-dietary fiber
from DCP (M-DFCP) in diets on nutrient digestibility and utilization of broilers. A total of 84
twenty-one-day-old, male broiler chickens were allotted into 4 groups, with 7 replicates of 3
birds per metabolic cages in a Completely Randomized Design (CRD). Four dietary treatments
consisted of control and 0.5, 1.0 and 1.5% of M-DFCP with mixed 0.3% titanium dioxide (TiO,)
as indicator in all diets. Feed and water were provided ad libitum throughout the experimental
period. The excreta were collected in the last three days of the experimental period (at 26-28
days of age). The results showed that the inclusion of 1.0% M-DFCP in broiler diets can
enhance dry matter, organic matter and fat digestibilities, but showed no effect on nitrogen
retention.

Experiment 3: The responses of broilers to M-DFCP were studied. A total of 336, one-
day-old male broiler chickens (Ross 308) were allocated to 4 groups in 7 replicate pens with
12 chicks each in a CRD. Four dietary treatments composed of control and 3 M-DFCP inclusion

levels: 0.5, 1.0 and 1.5%. Feed and water were provided ad libitum for 42 days. It indicated



that the M-DFCP can be used as dietary fiber in broiler diets without reducing productive
performances. The inclusion of 1.0% M-DFCP in broiler diet possessed positive effects of
enhancing gizzard function, reducing abdominal fat, increasing cecal LAB and Bifidobacterium
spp. populations, enhancing SCFA and lactic acid concentrations, and reducing ammonia
production. However, the M-DFCP showed no effects on serum total immunoglobulin and
lysozyme activity. Moreover, the M-DFCP showed the potential effects of lowering cholesterol
in serum, meat, and liver of broilers. In conclusion, the optimal inclusion level of M-DFCP in
broiler diets should be 1.0%.

Experiment 4: The responses of laying hens to M-DFCP were studied. A total of 32
laying hens (ISA brown) were placed in individual cages and randomly allocated to 4 groups
with 8 replicates in a CRD. Four dietary treatments composed of control and 3 M-DFCP
inclusion levels: 0.5, 1.0 and 1.5%. Feed and water were provided ad libitum for 20 days. The
excreta were collected on days 8 to 10 of the experimental period and then were measured
for nutrient digestibility and retention. The results showed that the inclusion level of 1.0%
M-DFCP in laying hen diets showed no negative effects on dry matter digestibility, organic
matter digestibility and nitrogen retention. However, when M-DFCP was used at higher level
(1.5%) resulted in decreased dry matter digestibility. In addition, the inclusion of M-DFCP at
1.0-1.5% in laying hen diets had positive effects on gizzard pH reduction and SCFA
concentrations enhancement, while it showed no effects on cecal microbial populations and
ammonia production. In conclusion, the optimal inclusion level of M-DFCP in laying hen diets

suggested to be 1.0%.
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