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Review Article

Adverse Effects of Anti-nutritive Constituents of
Unprocessed Jack Bean (Canavalia ensiformis)
(L) (DC) Seed Meal on Poultry Performance.

ABSTRACT

Jack bean (Canavalia ensiformis) is a good source of plant protein as well as a starch storing
seed and on the basis of the apparent nutrient content, it should be an extremely useful
ingredient in animal feeds. The use of untreated Canavalia ensiformis seed as a feedstuff for
poultry is restricted due to the presence of anti-nutritional factors, as is the case with the other
tropical legumes. The anti-nutritional constituents of Canavalia ensiformis have been reported to
include tryspin inhibitors and concanavalin A which are heat-labile and canavanine and canaline
which are hydrosouble. Other antinutrients are saponins, cyanogenic glycosides and phenols.
Canavalia ensiformis seeds can be used as an animal feed ingredient, since they are good
source of starch and protein. However, in order to be used as animal feed ingredient, Canavalia
ensiformis seeds would have to be thermally processed. Heat processing is universally
accepted as an effective means of inactivating most, if not all of the heat-liable toxic
constituents of legume grains. Research has showed that dietary inclusion of detoxified jack
bean seed between 20-30% in feed ration is capable of supporting the growth of poultry birds
without adverse effects on performance and physiological parameters of the animals. Several
research works had been carried out on how to improve the quality of legumes. These research
workers have reported many processing methods. Interestingly, on many occasions, in order to
achieve complete inactivation or detoxification of these anti-nutritional factors a combination of
two or more processing methods may be needed.

Keywords: Canavalia ensiformis, tryspin inhibitors, concanavalin A, canavanine, canaline,
saponins, cyanogenic glycosides, poultry

1. INTRODUCTION

Jack bean (Canavalia ensiformis) has a great potential as an economic crop because of its
excellent germination and rigerous initial growth, which makes its establishment relatively easy
[64]. The crude protein content of dry ripe jack bean seed ranges from 26 — 32%, [62] Stated
that raw jack bean seeds contain about 30% crude protein and 60% nitrogen free extract. [2]
Presented the proximal composition of jack bean as containing 28.38% and 28.90% crude
protein, 3.10% and 2.72% crude fat and nitrogen free extract as 53.62% and 51.41% for
processed and raw jack bean seeds respectively. The proximate composition of jack bean as
shown in Table 1 reveals its potential value for future use in livestock feeding. [10] Reported
that jack bean contained about 1-8% ether extract, 8.5% crude fibre, 3.2% ash, 13.5% moisture,
26% crude protein and 46.1% carbohydrate. [17] Reported 2.12%, 2.8% and 9.24% for ether
extract, ash and crude fibre, respectively. Studies by [60] showed that jack bean contains about
3.16% ether extract, 3.73% ash and 7.8% crude fibre. The ether extract and ash contents of
jack bean seeds are quite low while the crude fibre is slightly high. The gross energy content of
4.26kcal/g for raw jack bean seeds was reported by [60] for raw jack bean seed.

Jack bean seed is relatively low in the sulphur amino acids, methienine; but high in lysine. It
contains significant amounts of thiamine, niacin, phosphorus, calcium and iron ([10]; [17]; [33];

[61]).
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The use of untreated{raw) seeds of jack beans (Canavalia—ensiformis) in diets of livestock
animals is restricted by the presence of various factors which—are-toxic. However, properly

processed }aek—bean seeds an—wqeemen#enaJ—teedstt#f—hwe—g;eai—petennai for mclusmn in

It has been reported by [10] that both wet and dry thermal treatment resulted in beneficial effect
on protein quality with protein efficiency ratio (PER) mcreasmg from raw seed vaJee—ef—O4—9 to
1 .21 and 1.18 for wet and dry cookmg 0

Table 1: Proximate composition of raw and processed jack bean seeds

Content Processed Jack bean Raw Jack bean
Dry matter (%) 93.10 94.56

Crude protein (%) 28.38 28.90

Crude fat (%) 3.10 2.72

Crude fibre (%) 5.20 7.80

Ash (%) 2.80 3.73

Nitrogen free extract 53.62 51.41

Source: [2]

2. DISCUSSION
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Table 2: Adverse Effects of Anti-nutritive constituents of unprocessed jack bean seeds_

Anti-nutritive Compounds

Dietary effects

References

1. Canavanine

2. Canaline

3. Saponins

4. Cyanogenic
Glycoside

5. Concanavalin A

6. Trypsin Inhibitors

Antagonizes arginine (an essential amino acid)
Impedes nuclear and cellular anabolic activities
Interferes with the metabolic activity of
Ribonucleic acid (RNA)

Reduces feed intake

Inhibits the activity of transaminases

Inhibits of pyridoxal phosphate enzymes
Competes with ornithine in the arginine urea
cycle.

Causes intestinal mucosa damage

Affects protein digestion in the gut

Affect the absorption of nutrients across the
intestinal wall

Causes reduction in growth and feed efficiency

Interferes with the take of vitamins, minerals
and adversely affects membrane wall
permeability

Prevents the activity of smooth muscle

Causes disruption in the metabolic processes
of pentose phosphate pathway

Decreases the rate of glycolysis and inhibits
the tricarboxylic acid cycle

Inhibits  vital  metabolic  activites  of
metalloenzymes

It can cause dysfunction of the central nervous
system, respiratory failure and cardiac arrest

Capable of agglutinating the red blood cells
Causes disruption in the cellular structure of
intestinal mucosa and negatively affects
nutrient absorption and metabolic processes in
the gut

Reduce intake of feed in non-ruminants

Produces growth retardation

Pancreatic hyper activity and resultant loss of
cysteine and methionine

Causes inhibition of protein digestion

Inhibits the activity of the proteolytic enzyme
(trypsin)

[49]
[51]
[51]

(58]

[51]
[47]
[50]
(1]

[31]
(31]
[27]
[14]
[26]
[14]
(26]
(8]

[41]

(14]
(21]
(21]
[55]
(18]

(25]
(25]

(30]

(38]
(38]
[35]
(38]
[35]
[36]
(38]
(13]
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2.8 Dietary effects of jack bean (Canavalia ensiformis) seeds on the performance
of poultry

The proximate content of jack bean seeds has been reported to be suitable for poultry feeding.
([2]; [28]) reported that the amino acid composition of jack bean protein is very similar to that of
roasted soyabean meal with jack bean containing slightly less lysine than soyabean and both
having respectively low levels of methionine and cystine.

[25] Fed Japanese quails (Coturnix coturnix japonica) with diets containing 500g/kg raw
Canavalia ensiformis seed and obtained 100% mortality. However, when Canavalia ensiformis,
seeds were autoclaved, no mortality was recorded. [32] Included raw Canavalia ensiformis in
chick diets at levels of 0; 100, 200 and 300g/kg, mortality increased as the inclusion level
increased and reached 50% at the 300g/kg level. In a research study conducted-by [15], they
reported that autoclaved jack bean seeds included at levels-of 100 and 150g/kg in chick diet led
to growth rate increases of 76% in comparison with that of the raw seeds. [60] In their
experiment showed that dietary inclusion of unprocessed and processed jack bean (Canavalia
ensiformis) seeds at 20 percent level in the feed, depressed feed intake and percent hen-day
egg production with the raw jack bean meal causing greater depression in animal performance.

[28] in their study examined the effect of two lengths of time of autoclaving the seed of jack
bean on the performance of chicks fed with the diets at an inclusion level of 300g/kg diet for the
whole of an eight-week growing period and for the finishing (weeks five to eight) period only.
These workers observed faster growth rates in those birds fed autoclaved Canavalia ensiformis
for five to eight weeks of age, compared with those that received the same treatment from one
to eight weeks of age. This suggests that the older birds were less sensitive to the anti-nutritive
effect of Canavalia ensiformis than the young birds.

Practical experiment on laying hens and broilers showed a significant decrease in feed intake,
feed conversion and growth rate for dietary levels as low 10% raw jack bean seeds ([40]; [67];

[12]).

Research studies carried out by [43] on the effects of raw jack bean meal on performance of
broilers, showed that both feed intake and body weight gain were reduced as the dietary level of
raw meal increased, but the reduction became significant only at levels above 10% in the diet.
According to the research reports of [24], laying birds were observed to be more tolerant,
although even in these birds, production of egg was significantly reduced by the inclusion of
200g/jack bean per kilogram of the diet.

Ensiling with ammonia or urea also seems to be successful in decreasing the toxicity of jack
beans for chick. The combination of autoclaving and ensiling gave better results than simple
ensiling [40]. This is probably because of the solubilisation of the toxic factor in the alkaline
(urea) solution [42]. Dry urea ensiling before toasting is effective, it has been shown that up to
200g/kg dietary jack beans treated with dry urea and toasted did not have deleterious effect of
broiler performance [63].

[65] Showed that cracking and cooking of jack bean alone is not a good method of processing
because dietary inclusion above 20% for broilers resulted in declined performance. Soaking the
cracked seeds in urea solution for 24 hours prior to cooking could not appreciably improve its
nutritive value when included in broiler diets above 20%. Soaking the cracked jack bean seed in
water for 24 hours before cooking for an hour produced the best results, allowing dietary
inclusion level of up to 30%. Probably, increasing the period of soaking in water could result in
better performance [65].

[22] Reported that detoxified jack bean meal can be included at levels up to 20% in broilers
rations without adverse effect on performance and physiological parameters of the broilers.
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3. CONCLUSION

Canavalia ensiformis has a protein quality similar to that of most edible food legumes. Jack
bean has a great capability as an unconventional plant protein source for livestock feeding
however, the thermal-labile and non-thermal-labile antinutritive substances poses some
restrictions in its usage for non-ruminant nutrition. Detoxification of the anti-nutritional factors is
necessary for the improvement in the nutritional quality of the legume and to effectively utilize
their potential as livestock feed ingredients. Another fact that is of interest is that apparently a
simple dry cooking process can improve the nutritional quality of jack bean seeds. Thus, the use
of the processed seeds in animal feeding, particularly for monogastric animals, is a possibility.
Many research authors have reported several processing methods such as; soaking, cooking,
toasting, autoclaving, fermentation, extrusion cooking, sprouting, cracking and chemical
treatment to improve the quality of the legume, by of the removal or inactivation of anti-
nutritional factors. In many instances, for effective and complete detoxification process, a
combination of two or more methods may be required. Further research should be geared
towards examining the effect of processing methods on the nutritive quality of jack bean and in
addition, effort should be intensified on devising ways of improving the palatability of jack bean
for poultry feeding, in order to enhance feed intake, Detoxified jack bean (Canavalia ensiformis)
has high potentials for poultry feeding [22].
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