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ABSTRACT

This study was done to evaluate chemical composition and in sacco degradability of
fish waste meal. Fresh fish (Congresox talabon) waste meal used in this study was collected
from fish crackers industries of Indramayu, West Java. Fresh fish waste samples were dried
and ground prior to be analyzed. The sample was analyzed for chemicals composition (dry
matter, ash, crude protein, crude fiber, and crude fat) and incubated using nylon bag
technique in 2 rumen fistulated Bali cattle to determine its dry matter, organic matter, and
crude protein degradability. The results showed that fish waste meal contains a high level of
crude protein (56.4%), fat (13.1%), and ash (27.3%), which showed its potency as protein and
mineral source. The in sacco data showed that DM, OM, and CP degradations were similar or
slightly higher than a+b fraction (49.6, 55.5, and 54.7% vs. 49.6, 55.7, and 57.5%,
respectively), which imply that fish waste meal was optimally degraded in the rumen.
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INTRODUCTION

Feed protein source is important component in animal feed and should be available in
sufficient quantities. Protein has important role in growth process, repair body tissue, as a
component of hormone and enzyme, and perform antibody function (Poedjiadi, 2005).
Protein deficiency is unexpected because it can lead to slow rate of livestock growth.
Therefore, the supply of feed ingredients protein sources are expected to be always available
from various sources. One of possible source may come from fish protein.

Fish protein is readily available in form of solid fish waste meal. This protein souce is
highly available as the result from an increase development of fish processing industries. The
ruminally undegraded protein in fish meal has high value because of its high lysine content.
Fish meal is also high in methionine. Fish meal has an amino acid profile close to that
believed to be required for milk production (Shaver, 2015). However there is lack infomation
on the chemical compostion and ruminal degradability of the local Indonesian fish waste
meal.

Information obtained in vivo is the most reliable and should be the reference to evaluate
other methods, because it represents the actual animal response to a dietary treatment.
However, in vivo digestion trials are expensive, laborious, time-consuming and not readily
applicable to large numbers of feeds or when only small quantities of each feedstuff are
available (Lopez, 2005). Estimation of rumen degradability of different nutrients is usually
done by in sacco methods (NRC, 2001). This method is the most prommising approach to
estimate the wide variety of feedstuffs.

The aim of this experiment was to determine the chemical compositon, in sacco
ruminal degradability, and effective degradability of DM, OM and CP of fish waste meal.

85



The 7™ International Seminar on Tropical Animal Production
Contribution of Livestock Production on Food Sovereignty in Tropical Countries
September 12-14, Yogyakarta, Indonesia

MATERIALS AND METHODS

Sample preparation and chemical analysis

Fresh fish sample was collected from fish chips industries of Indramayu, West Java.
Fresh fish waste was oven dried (55°C) for 6 days and ground over 2 mm sieve. The sample
was analyzed for chemicals composition (dry matter, ash, crude protein, crude fiber, and
crude fat) by AOAC (2005) method.

Animals and diet

Two cannulated male Bali cattles (approximately 223 to 316 kg live weight) were
individualy housed in stalls with free access to water. The cattles were fed maintanance diet
of forage:concentrates (80:20). The diet was fed two times in a day at 07.00 and 14.00 h.

In sacco degradation

Fed sample approximately 5 g were placed in nylon bag (internal dimension: 6 x 11 cm;
pore size 46 pm) and introduced into the rumen at 06:00 h, just before the morning meal. The
bags were withdrawn after 2, 4, 8, 16, 24, and 48 h incubation, rinsend under cold tap water,
and stored at -15° C. After thawing, the bags were machine washed for 6 minutes and dried at
55° C for 48 h. Zero hour bags were not incubated in the rumen but were treated the same
rinsed procedures as rumen incubated bags. Residues were analyzed for DM, OM and CP
content to calculate the dissapearance of this component.

Statistical analysis

The chemical composition and degradation kinetics were analyzed by descriptive
analysis. In sacco degradability of DM, OM and CP were fitted to exponential model
described by Orskov and McDonald (1979):

P =atb (1-e™).
where: P = degradability, a = rapidly soluble fraction, b = potentially degradable fraction, ¢ =
rate of degradation of b fraction, t = incubation time

The effective degradability (DT) was calculated acording the following equation:

DT = at [(b*c) / (¢*k)]
where: k = fractional passage rate (0,05/h)

RESULTS AND DISCUSSION

Chemical composition of fish waste meal is shown in Table 1. The chemical
composition characteristics of fish waste meal provides high level of CP, EE, and minerals
content. This result is consistent with Esteban et al. (2007) who reported that CP and EE from
fish waste respectively 57.9 and 19.1%. However, the fish waste meal had lower crude
protein compared comercial fish meal (60.4 to 70.2%) (Barlow and Windsor, 1984) but it is
higher than soybean meal (44.7%) (Hartadi et al., 2005).

Table 1. Chemical composition of fish waste meal

Chemical composition Fish waste meal
Dry matter 93.6
Crude protein 56.4
Ether extract 13.1
Crude fiber 0.40
Ash 273
Calcium 11.3
Phosphorus 8.76
Total digestible nutrients 57.2
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Furthermore it can be seen that the fish waste meal contained high ash content. The
high level of ash indicates that the fish waste meal is rich minerals sources. The calsium and
phosphorus in this experiment are higher than observed by Barlow and Windsor (1984) who
obtained range mineral contains of different fish sources are from 2.0 to 8.0% calcium and
1.5 to 4.8% phosphorus. This high level of calcium was due to the presence of fish bone in
the fish waste meal.

Dry matter and organic matter dissapearance were fast from 2 to 16 hours incubation
and slower until 48 hours incubation (Table 2). However, the crude protein degradation was
low for the first two hours of rumen incubation and increased during the rest of the incubation
times. The result of 24 hours DM and CP degradation were higher than reported by Ha and
Kennelly (1984) which only reached 25.1 and 34.8%. Chiou et al., (1995) reported the 48
hours CP degradation of commercial fish meal was 44.0% and 59.3% for 72 hours
incubation. This result were lower than CP degradation data from fish waste meal after 48
hours incubation time.

Table 2. In sacco degradation kinetics of fish waste meal

Incubation time DM degradation (%) OM degradation (%) CP degradation (%)
2 31.0 23.8 20.1
4 354 30.0 24.1
8 41.4 39.0 30.9
16 46.9 48.7 40.6
24 48.7 52.7 46.7
48 49.6 55.5 54.7

DM = dry matter, OM = organic matter, CP = crude protein

The 48 hours degradation of DM, OM, and CP respectively 49.6, 55.5, and 54.7%.
Degradation values obtained were close to the poteintial degradation value (a+b) which
respectively 49.6, 55.7, and 57.5%. This result indicates that almost all fraction of the fish
waste meal can be degraded in the rumen.

The degradation characteristics and effective degradability is shown in Table 3. The
value a, b, c, atb, and DT fraction of fish waste meal DM degradation respectively 25.1,
24.5,0.10, 49.6, and 41.7%. The previous study by Chumpawadee et al. (2005) reported that
comercial fish meal had lower a fraction (23.87%), but the b faction was higher (32.95%).
This higher a fraction might represents the rich of soluble faction and lower b fraction
demonstrate the lack of potentially degradable fraction of dry matter in the fish waste meal.
Potential degradation fraction (a+b) in fish waste meal lower than the result by
Chumpawadee et al. (2005) (49.5 vs. 56.82%), this might be due to the high of fish bone
component in the fish waste meal that was not easily degraded in the rumen. The DT fraction
of fish waste meal from Chumpawadee et al. (2005) relatively the same with DT value from
the fish waste meal.
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Table 3. In sacco degradation characteristic and effective degradability of fish waste meal

Degradation parameters Fish waste meal
Dry matter degradability
a (%) 25.1
b (%) 24.5
c (/h) 0.10
a+b (%) 49.6
DT 5% (%) 41.7
Organic matter degradability
a (%) 16.1
b (%) 39.6
c (/h) 0.10
a+tb (%) 55.7
DT 5% (%) 40.1
Crude protein degradability
a (%) 15.6
b (%) 41.9
c (/h) 0.06
atb (%) 57.5
DT 5% (%) 35.9

a = rapidly soluble fraction, b = potentially degradable fraction, ¢ = rate of degradation of b
fraction, a+b = potential degradation, DT = effective degradability

The value a, b, ¢, at+b, and DT fraction of fish waste meal OM degradation respectively
16.1, 39.6, 0.10, 55.7, and 40.1%. The fish waste meal soluble fraction (a) was low but the
potentially degradable fraction (b) was higher than the data obtained by Chumpawadee et al.
(2005). Simillar data values were obtained for ¢ fraction of DM and OM degradation, which
were higher than c¢ value from the experiment by Chumpawadee et al. (2005). This two
experiment resulted the same DT value.

The fraction values of a, b, ¢, at+b, and DT in sacco CP degradation respectively 15.6,
41.9, 0.06, 57.5, and 35.9%. This value indicates that the soluble protein fraction of fish
waste meal was lower than the insoluble fraction because it contains unsoluble fish bone
which hard to degraded in the rumen. Chiou et al. (1995) suggest different result that the
soluble protein fraction was higher than the insoluble fraction (32.8 vs. 15.3%) which may
lead to a slow and stable rumen degradation.

CONCLUSIONS

Fish waste meal can be used as protein and mineral feed sources. Fish waste meal slow
degraded but it can be fully degraded in the rumen.
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