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Abstract: A series of balanced trials, each involving eight growing pigs (average body, 
weight, 32 + 4 kg), were conducted to determine the apparent protein digestibility and 
net protein utilization values of twelve local feedstuffs. The protein quality indices were 
high for soybean meal and fish meal, as indicated by high values of protein digestibility 
and net protein utilization. The net protein utilization value of gingelly poonac was low, 
probably due to its low content of lysine. The protein quality indices of cassava leaf meal 
and poultry litter were similar to that of coconut poonac; The digestibility and utilization, 
of protein in ipil-ipil leaf meal were extremely low, which may be related to its mimosine 
and tannin contents.The amino acid composition of the feedstuffs is also reported. 

introduction 

Information on the protein quality of. feedstuffs for pigs is of great importance to pig 
producers as a guide for assessing the production pciential of the diets. Protein quality 
is a central aspect of pig feed problem throughout the world. The situation is 
particularly critical in the tropical countries, wkere the quality of protein rather than 
the quantity is limiting practical feeding 

The protein value of a feedstuff is dependent on a balanced amino acid 
composition by its amino acid balance. While there are several reports on the amino 
acid composition of tropical feeds4$, data on actual utilization of protein by pigs is 
scanty. The investigation reported here was designed to obtain information on the 
protein digestibility and utilization of twelve local feedstuffs for growing pigs. The 
feedstuffs included five energy supplements and seven protein supplements. The 
amino acid composition of the ingredients was also determined. 

Materials and ~ e t h o d s  

Twelve separate balanced trials, each involving eight growing barrows (average body 
weight, 32 kg; range, 26-40 kg) were conducted. Details of the materials used and the 
experimental procedures employed were reported earlier. 6 

Pigs were housed in individual metabolic cages which had facilities for separation 
and collection of faeces and urine. During the adjustment period (5 days), after being 
put into the cages, only the basal diet was given. During the preli~iinary period (5 
days), the treatments were introduced and the pigs were fed twice daily with an 
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amount calculated at 5% of their body weight. All diets were fed i~ wet mash form 
(1:l feed:water ratio). During the collection period (5 days), faeces were collected 
daily from each cage, dried at 60% for 48 hours and weighed. Faecal and feed 
samples were bulked, ground to pass through a 60-mesh screen and representative 
samples were taken for the determinatioa of Kjeldahl nitrogen by standard 
procedures. 7 

The urine ?vas collected in large plastic buckets containing 60 ml of 25% sulphuric 
acid: f i t  the end of the collection period, the volume was measured and two 200-ml 
samples were taken for the determination of KjeldahI nitrogen. 

Amino acid analysis 

The ieed samples were hydrolysed with 6 N hydrochlcsic acid ander nitrogen at 1 1 0 ' ~  
for 24 hrs. After evapo~ation in vacuo, the dried residue was dissolved in citrate 
buffer. Aliquots were analysed on an automatic amino acid analyser (Model TSM, 
Technicon Instruments, New ~ork) . '  The sulphur-containing amino acids were 
determined after oxidation with performic acid according to the procedure of Moore. 9 

Tryptophan was not determined since it is destroyed during acid hydrolysis. 

The apparent protein digestibility (PD) and apparent net protein utilization (NPU) 
values of the diets were calculated as follows: 

Apparent PD (%) = N intake -Faecal N output 

N intake 
X 103 

Apparent NPU (%) = N retention 
N intake loo 

Where, N retention = N intake - Faecal N output - Urinary N output. 

The apparent PD and NPU values of individual energy feedstuffs were estimated 
by the difference method, while those of the protek supplements were estimated by 

10 regression analysis. 

Results and Discussion 
. . 

The proximate comp~sition, mineral composition and the digestible energy contents 
of the feedstuffs have been reported The amino acid contents, presented 
in Table 1, are expressed as percentages of protein to make the comparisons of amino 
acid profiles of different feedstuffs more meaningful. However, amino acids 
expressed as percentage of air-dry feed would be appropriate when these are used in 
feed formulations. For the purpose of conversion, protein should be considered as 
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crude protein (%N x 6.25). The exception will be the poultry litter, where the protein 
should be considered as 50% of the crude protein. About 50% of total nitrogen in 
poultry litter is known to be of non-protein nitrogen origin. 11 

The essential amino acid profiles of cereals, soybean meal and fish meal are 
comparable to those documented by the National Research Council, Washington, 
USA,'~ but differences were noted lor the composition of by-product feeds. Coconut 
poonac was found to contain relatively lower amounts of lysine and sulphur-containing 
amino acids (methionine and cystine) than those reported for samples from 
e 1 ~ e w h e r e . l ~ ' ~ ~  Of the protein supplements evaluated, gingelly poonac had the highest 
contents of sulphur-containing amino acids, but the levels were lower than those 
reported for North American These discrepencies probably arise from 
the poor processing methods generally employed under local conditions. 

Consistent with earlier reports14p15, the data shows that the quality of cassava root 
protein in terms of essential amino acid contents and utilization is poor. Thus 
cassava-based diets must be balanced with a good source of protein for optimum 
animal performance. The possible replacement of coconut poonac with cassava leaf 
meal and ipil-ipil leaf meal has received some attention during the recent past. 8,16-19 

The amino acid contents of these two leaf meals were.similar to that of coconut 
' 

poonac, except the level of lysine. The lysine contents of the leaf meals were almost 
twice that contained in coconut poonac. Relative to coconut poonac, ipil-ipil leaf meal 
contained low levels of methionine (Table 1). The author is unaware of any published 
data on the amino acid compositon of poultry litter. Poultry litter had a somewhat 
poorer amino acid profile compared to coconut poonac. 

The apparent protein digestibility and apparent NPU values of the feedstuffs are 
su.nmarized in Table 2. As anticipated, the protein digestibility values were high for 
fish meal (94%), maize (89%), soybean meal (82%) and sorghum (78%). The protein 
digestibility in coconut poonac, rice bran no:l and gingelly poonac were moderate, 
ranging between 64 and 68%, consistent with their moderately high fibre contents. 6 

High fibre levels are known to depress the digestion and absorption of proteins.20 The 
protein digestibility values of the leaf meals were found to be low. This may be partly 
attributed to the high levels of tannins often associated with leaf materials. 
Polyphenols are known to reduce protein and amino acid digestibility, either by 
inactivation of enzymes such as trypsin and chymotrypsin, or by complexing with 
protein and making it indigestib1e.'l 

The NPU value is a reliable indicator of protein adequacy of a feedingstuff for 
production purposes. The NPU values confirm the superior protein quality of fish 
meal and soybean meal. Though the protein of gingelly poonac was 68% digestible, 
the NPU value was only 49%. This finding is consistent with the deficiency of lysine in 
gingelIy protein (Table 1). 
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Table 2: Apparent protein digestibility (PD) and apparent net protein utilization 
(NPU) values of some protein supplements for growing pigs*. 

-- 

Feedstuff Apparent PD Apparent NPU 

Maize 
Sorghum 
Rice bran no: 1 
Rice bran no: 2 
Cassava root meal 

Protein su~p lement~  

Coconut poonac 
Gingelly poonac 
Soybean meal 
Cassava leaf meal 
Ipil-ipil leaf meal 
Poultry litter 
Fish meal (importe2) 

Each value represents mean ? standard error  of eight observations. 

Similar NPU values obtained for the coconut poonac and poultry litter are 
noteworthy. The usefulness of poultry litter for supplying protein in pig diets is 
generally assumed to be low, due to the presence of high levels of non-protein 
nitrogen in poultry wastes. The NPU values observed show that the protein in poultry 
litter is utilized to the same degree as the coconut poonac protein. This proteir: value 
probably arises from the spilled feed and, from microbial proteins synthesized in the 
hinogut of poultry and during the maturation of poultry litter. The protein in poultry 
litter was 56% digestible to growing pigs. The present data is consistent with earlier 
reports that poultry litter can be used to replace coconut poonac in pig rations up to 
dietzry levels of 2 0 % . ~ ~  

Though the cassava leaf protein was less digestible than coconut poonac protein 
(56 vs 64%), the protein utilization values'were similar. The present results, along 
with previous reports16,18, underline the potential value of cassava leaf meal as a 
substitute for coconut poonac. The data also clearly demonstrate the unsuitability of 
ipil-ipil leaf meal as a source of protein. The protein in ipil-ipil leaves was poorly 
digested and utilized by growing pigs. The oor utilization value of ipil-ipil leaf mea; 

Tj,23 may be attributed to its content of mimosine. 
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