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Significant quantities of valuable 
proteinaceous materials are discarded by prawn/ 
shrimp processors. Prawn waste consists of the 
waste from shrimp peeling industry viz., the 
head, appendages and the shell. Annual 
availability of prawn waste in Kerala is 
estimated as 0.91akh tonnes (Fisheries Statistics, 
1991). The major portion of the waste is 
discarded and presents a waste disposal problem 
or is marginally utilised as a fertilizer either in 
fresh or dried form. Prawn waste was found to 
be a potential source of nutrients such as 
proteins and minerals for poultry (Menachery 
et al., 1978) and cattle (Zikakis et al., 1988; 
James, 1993; Ramachandran et al., in press). 
Chemical composition of shrimp meal was 
reported to be highly variable (Meyers et al., 
1973; Fox et al., 1994). Literature on in situ 
degradability of prawn waste is rather sparse. 
Patton and Chandler (1975) found rumen 
degradation of shrimp meal to be 17 .4 per 
cent for dry matter (DM) and 27.5 per cent for 
crude protein (CP). The objective of this study 
is to determine the chemical composition of 
prawn waste from different fish landing areas 
in Kerala and the DM and CP degradabilities 
using rumen fistulated adult cattle. 

Materials and Methods 

Prawn waste samples were collected from 
the peeling centres at three major fish landing 

areas in Kerala, viz., Kochi, Kodungalloor and 
Kozhikode and dried in a hot-air oven at 60°C 
for 48 hours. Six pooled samples from each 
area were analysed for CP, acid detergent fibre 
(ADF), total ash, acid insoluble ash, calcium 
(Ca) and phosphorus (P) as per standard 
procedures (AOAC, 1990). Ca was estimated 
using an atomic absorption spectrophotometer 
(Model 3110, Perkin-Elmer, USA) and P by a 
photometric procedure using a Spectronic-20 
(Milton Roy Co., USA). 

The in situ degradability studies were 
conducted using three fistulated, adult, non-
producing cows. The animals were maintained 
on standard concentrate mixture (BIS 
specifications) and paddy straw. Pooled prawn 
waste samples from each area were dried in a 
hot-air oven at 60°C for 48 h, ground in a mixer 
grinder and passed through 1 mm seive. Six 
grams of prawn waste in duplicate from each 
area were weighed into polyester bags of 10 x 
23 cm size with 59 ± 2 Nm porosity. The bags 
were closed using a double knot, tied to 75 cm 
long nylon strings, pre-soaked in water for 15 
minutes (Rodriguez, 1994) and were introduced 
into the ventral sac by hand. The time intervals 
for incubation were 0, 3, 6, 9, 12 and 24 h. 
The bags were introduced in the rumen in the 
reverse order. After 24 h all bags were retrieved 
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and washed thoroughly in running tap water 
until rinse water was clear. Bags were dried at 
60°C for 48 h and were weighed to calculate 
the DM disappearance. Residue in each bag 
was subjected for nitrogen analysis by Kjeldahl 
method (AOAC, 1990). Another set of 
estimations were carried out with same animals 
after an interval of two weeks. 

The DM and CP degradabilities and escape 
of protein were estimated by applying the 
models proposed by Orskov and McDonald 
(1979) considering the ruminal passage rate kpb. 

B x Kab 
= A +  

Kdb +Kpb 

where, 

D = DM or CP degradability, (%) 

A = Fraction A, readily degradable, (%) 

Kdb x B 
Escape =   + C 

Kdb +Kpb 

B = Fraction B, slowly degradable, (%) 

C = Undegradable fraction, (%) 

Kdb Degradation rate constant of 
degradable B 

Kpb = Rate of passage 

Kdb was obtained from the regression of 

the natural log of residual DM or CP remaining 

in nylon bags minus undegradable fraction 

against time. Kpb was assumed to be 5%/h. The 

data were analysed using a completely 

randomised design as per method suggested by 

Snedecor and Cochran (1967). 

Results and Discussion 

Chemical analysis of prawn waste procured 

from different localities revealed on an averagge 

21.9, 37.6, 24.4, I7.4, 8.91 and 1.72 per cent 

DM, CP, total ash, ADF, Ca and P respectively 

(Table 1). 

Table 1 Average chemical composition of prawn waste (percentage on DM basis) 

Area of 
collection 

Dry 
matter 

Crude 
protein 

Total 
ash 

Acid 
insoluble 

ash 

Acid 
detergent 

fibre 

Calcium Phosphorus 

Kochi 26.6 ± 35.3 ± 30.0 ± 1.5 ± 20.8 ± 10.01 ± 2.34 ± 
1.03 1.31 2.94 0.21 1.44 1.25 0.59 

Kodungalloor 18.5 ± 38.6 ± 23.7 ± 2.6 ± 15.7 ± 8.86 ± 1.48 ± 
l.11 0.87 1.25 0.57 0.52 0.45 0.04 

Kozikode 20.6 ± 39.1 ± 21.6 ± 2.8 ± 15.9 ± 7.84 ± 1.34 ± 
0.73 0.93 0.79 0.58 0.17 0.48 0.10 

Mean ± SE 21.9 ± 37.6 ± 24.4 ± 2.3 ± 17.4 ± 8.91 ± 1.72 ± 
1.01 0.75 1.30 0.32 0.77 0.53 0.12 
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The ADF content of prawn waste represents 

the chitin fraction (Stelmoch et al., 1985). The 

chitin N forms about 20 per cent of total N of 

prawn waste and overestimates the true protein 

content of crustacean meals (Rutledge, 1971). 

Prawn waste from peeling centres of Kochi 

contained more of DM, total ash, ADF, Ca and 

P and less of CP in comparison with the other 

two areas of collection. The difference in 

chemical composition between areas is attributed 

to the variation in the proportion of head, shell 

and appendages in the waste. Considerable 

differences in proximate composition of shrimp 

meal was reported by Meyers et al. (1973) due 

to variations in species involved and difference 

in processing and recovery techniques. 

The percentage DM disappearance of prawn 

waste at various intervals of incubation in rumen 

viz., 0, 3, 6, 9, 12 and 24 h were 32.6, 39.0, 

41.4, 42.5, 44.0 and 47.5 respectively. (Fig. 1) 

Time, h 

~' P W1 -` PW2 ~ PW3 

Fig.1 In situ dry matter degradability of prawn waste samples 
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while that of CP at the above time intervals were 42.0, 48.5, 50.8, 51.9, 53.7 and 58.8 respectively. 

(Fig. 2) 
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The data on the fractions, A, B and C of DM and CP (Table 2 and 3) show a high soluble fraction A 

Table 2 In situ degradability of prawn waste -dry matter (Least-squares mean) 

Item Area of collection 

Dry matter fractions % Kochi Kodungalloor Kozhikode 

Soluble A~` 27.83 38.16 31.9 

Degradable B* 12.33 14.13 18.26

Undegradable C** 59.9 47.86 48.96

Degradation rate constant Kdb (%/h)* 10.13 9.33 10.03

Degradability, %*~` 35.73 47.26 44.66

* Significant at 5% level 

** Significant at 1% level 

a, b, c values in the same row with different superscripts differ 

Table 3 In situ degradability of prawn waste -crude protein (Least-squares mean) 

Item Area of collection 

Crude protein fractions % Kochi Kodungalloor Kozhikode 

Soluble A* 37.43 46.46 42.36

Degradable B~` 14.5 15.63 20.16

Undegradable C~`* 48.13 38.06 37.66

Degradation rate constant Kdb (%/h)X 5.93 6.Oa 10.16

Degradability, %*'~ 44.6 54.46 55.36

Escape **, % 55.4 45.66 44.76

* Significant at 5% level 

*~` Significant at 1°Io level 

a, b, c values in the same row with different superscripts differ 

for dry matter (27.8 to 38.1%) and crude protein 
(37.4 to 46.9%). The dry matter degradability 

of prawn waste samples ranged fi•om 35 to 45 
per cent and crude protein degradability from 
44 to 56 per cent. Prawn waste collected from 
Kochi area had lower (P < 0.01) DM and CP 
degradabilities than those procured from the 
other two areas. 

The results of the ira situ studies do not agree 
with those reported by Patton and Chandler 
(1975) who had observed that the percentage 
dry matter disappearance of shrimp meal at 12, 
24, 36, 48 and 60 h were 11.9, 15.5, 20.4, 
21.6 and 22.3 per cent respectively with an 
average dry matter degradability of 17.5 per 
cent. They had also reported that the average 
CP solubility of shrimp waste protein was 27.5 
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percent. Madsen and Hvelplund (1994) found 
considerable variation in in situ degradability 
of feed between laboratories which may be 
attributed to the bag type, pore size, sample 
preparation and processing. 

The zero hour losses denote the rapidly 
soluble dry matter or crude protein fractions. 
The high zero hour losses obtained in this study 
may be partly attributed to the considerable 
differences in mean particle size between feed 
ground through the same sized screen (Michalet-
Doreau and Cerneau, 1991). 

Ruminal dry matter degradability of prawn 
waste was lower (35 to 45°l0) when compared 
to that of CP (45 to 56%). The low 
degradability of DM relative to CP might be 

,due to the high level of ash which may be poorly 
soluble in the rumen. A similar trend was 
reported by Velez et al. (1991) and Viswanathan 
(1995) for crab meal. 

The difference in degradabilities between 
prawn waste samples collected from various 
areas may be explained by the differences in 
sample type and the proportion of shell and head 
in the sample. Samples procured from Kochi 
had a higher shell content as denoted by their 
lower CP and higher ADP and ash contents, 
consequently degraded to a lesser extent. 

The high escape potential (45-SS%) 
obtained in the present study coupled with 
relatively high CP digestibility in intestine by 
sheep (Nicholson et al., 1996) suggest it as a 
good source of digestible undegradable protein. 

Summary 

An investigation was carried out to 
determine the chemical composition and iii situ 
degradability of prawn waste collected from 
different localities in Kerala. Prawn waste 
contained on an average 21.9, 37.6, 24.4, 17.4, 
8.91 and 1.72 per cent DM, CP, total ash, ADF, 
Ca and P respectively. Dry matter degradability 

of prawn waste samples ranged from 35 to 45 
per cent and crude protein degradability from 
44 to 56 per cent. Prawn waste procured from 
Kochi area contained more of DM, total ash, 
ADF, Ca and P and less of CP than those 
collected from other two areas and was degraded 
to a lesser extent in the rumen. 
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