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Introduction: o di i i

The use of untreated (raw) seeds of jackbeans (Canavalia ensiformis) in dlClS‘Of !lVCS!Ocl\ nimals js restrigyeg
the presence of various factors w hich are toxic. However, properly processed jackbean seeds have greqy Poten;.
for inclusion in animal dicts when other sources of vegetable protci.n (.so-ybcnns. groundnut cake, and Cotton sel:(;
meal) are either not available or are too expensive (Perez, 1984; Fabiyi, 1999). .

When considering toxic and antnutritional factors in the seeds jackbean "T other §ccds ks '.HCh m.ay Serveas Poteny;
feedstuff for livestock, it is worth noting that it is only the toxicity “““C"“c_d f‘v'_th. oral "‘_‘:"’5“0“ of the factorlhai
has any nutritional signiticance. This is because a factor which may be . |fm_;ct.:tcd_ into the body May notl:I |
toxic if orally ingcsu:d due to possible modification by the gastro-intestinal tract (Carlini and Udedibie |997;,e

Discussion: Anti-nutritive ce~ tituents of jackbean plant )
The use of legumes for livestook nutrition 1s impeded by the anti-nutritional substances in their raw seeqq and
foliage. Anti-nutritional factors are substances thatare found in feedstufT which reduce their nutritional vajye ;m;
also affect the animals adversely in various ways. The deleterious effects of i"!""f“-'" raw legumes have been
attributed to the presence ut'un;i-mnritional factors. Thus, feeding chickens on diets containing raw legumes
depressed growth (Ologhobo, ef al, 1993), inhibited amino acid absorption (Santidrian et al, 1988), induced
pancreatic hypertrophy (Rocbuck, 1986) and caused marked alterations in the normal activities of some hepatic
and extrahepatic enzymes (Aletor and Fetuga, 1984). In commun with a number of other tropical legumes, boy
the foliage and seeds of the jackbean plant contain anti-nutritional factors which affect its nutritional quality fr

monogastric animals.

Concanavalin A : Concanavalin A, a lectin found in jackbean was first described by Sumner and Howell (1936).
Concanavalin A constitutes about 20%¢ of the totz! protein of the seed (Dalkin and Bowles, 1983). Concanavalin
soolutinating the erythrocytes of many animal species and can

A is a potent haemagglutinin and it 15 capable of agg
also react with the sugar components of intestinal cells causing a disruption in cell structure which leads to

abnormalities in nutrient absorption. Jay ne-Williams (1973) postulated that lectin-induced disruption of the intestinal
and liver by bacteria normally confined within the lumen of the

cell structure permits invasion of lymph, blood an
gut. Consequently the animal succumbs 1o otherwise innocuous organisms. Concanavalin A adversely affects

nutrient absorption and utilization by various mechanisms. It binds to the glycoprotein and glycolipids of the
disgestive tract mucosa ( JatTe, 1980), interferes with the adherence of enterobacteria of the intestinal wall (Jayne-
Williams. 1973) and inhibits the activity of the enzymes of the brush border of the enterocytes (Rosenthal, 1972).
Concanavalin A has been implicated in the pathogenesis of cocliac disease (Kolberg and Sollid, 1985) and likely
has several negative effects on protein metabolism, hormonal function, enzyme activities and immune functions
(Pusztai, 1989). It induces severe reduction in feed intake of monogastrics (Liener, 1953; Larue — Achagiotis ¢/

al, 1992).

Trypsin inhibitors: Trypsin inhibitors have been implicated in reducing protein digestibility and in pancreatic
hypertrophy (Liener, 1976). They are poly peptides that form well-characterized stable complexes with trypsinon
a one-to-one molar ratio, obstructing the binding sites and disrupting the enzymatic action (Carlini and Udedibie,
1997). Borchers and Ackerson (1950) reported that trypsin inhibitors in the seeds of jackbean were heat-labile.
Babar ef al. (1988) confirmed this by complete inactivation of trypsin inhibitors in jackbean seed and medl
following 24 hours of soaking in water prior to cooking for just 20 minutes. .
Toxic non- protein amino acids jackbean seeds : Toxic non-protein amino acids appear to play 2 major role I*
determining the nutritional value of a number of tropical legumes (D'Mello, 1982). It has been proposed !

these amino acids act antagonistically towards certain nutritionally important amino acids (L.iener, 1980). Fowde?
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,L:\L‘(‘l]:g feedi \ as done. However, the cl'lpcfc):?:)(fl f::((l;:z::(;:,:: cr:;;jvmt?k.c Or. o pigie
;'\,;\:n its effect as a ‘con‘.l’(mlci“ ofa Iccd.sluff because of differences in release in tl;c uu?.n 'llnth 'l?:n::;::l&:v::
cnavanine pos e h,"‘mldab - Pfo!)lcm withregard to detoxification. However, it h ¥ ;
, pydrosoluble (()l.\l'l,()bﬂ and Obiano, 19.88; D’Mello and Walker, 1991).
;‘;m'nl'lm‘? |1_\'dm.l_yt }c cica\_/agc. Ol'cana‘vnn.mc by arginagc results'in the production of urea and canaline, a structural
analogue of ornithine which is a dCl‘-l\.lathC of arginine. This non-protein amino acid is also found 'in jackbean
<eeds. It s also heat-stable, but solubilizes in water. The derivative of canavanine, canaline, inhibits the activity of
;mnsaminascs (Rosenthal, 1982).

The structural similarity of canaline to ornithine allows canaline to react with the pyridoxal phosphate
moiety of BG-containing enzymes to form a covalently bonded stable schiff base. Therefore, canaline has been
shown to be @ potent inhibitor of pyridoxal phosphate-dependent enzymes (Rahiala, 1973; Rosenthal 1981).
flowever, canaline {oxicity in animals has been suggested to occur in the following ways: by inhibition of enzymes,
by competition with ornithine in the arginine urea cycle; or by forming a complex with pyridoxal phosphate
cofactor in @ manner similar to mimosine (Acamovic, 1987).

as been reported that canavanine

Suponins: Saponins have been réported to be detectable in jackbeans (Acamovic, 1987; Udedibie er al. 1988 ).
Udedibic et al. (1988) found that saponins were not detected after boiling jackbeans for the hour. It has been
reported that saponins can affect animal performance and metabolism in a number of ways as follows:- erythrocyte
haemolysis, reduction of blood and liver cholesterol, depression of growth rate, bloat (ruminants), inhibition of
smooth muscle activity, enzyme inhibition and reduction in nutrient absorption. (Cheeke, 1971). Saponins have
been reported to alter cell wall permeability and therefore to produce some toxic effect when ingested (Belmar er

dl, 1999).

Others : About 1.3% of polyphenols have been reported in Canavalia and, like trypsin inhibitors, they are dcstru: ed
by moist heat (30 minutes) rather than dry heat (Babar er al, 1988): 1t has been r.cported t.hat there is I()Xlr‘\g,: l\g
hydrogen cyanide in raw jackbean seeds (SECAB, 1990), although the cyanogenic glycosides and terpenoids in
Canavalia are eliminated within 30-60 minutes by boiling (Udedibie ef al., 1988).

Conclusion

Yackbean has a high potential as a protein replacer, but the

lahile 101y k s . . hon
bl toxing severely restricts its usc In monogastric nu}nlxm
ality of the legum

factively utilize their futl potential
"“cessary for the improvement in the nutritional qu ' an(.l tn; n:Q::,:,::}V,,l.l.tI;l:::ug::::rul:. g\tm\'mn
“livestock feed ingredient. Several authors have reported that sonkmg, t()f)‘ |-Il|:’:1vl|;|;c h:c;l E
Lo0king, Sprouting, ’cmcking and chemical treatment improve the q_““l.' t'y.olf.: :i;}:mm; proc
Mactivation ul'thejunlinulritiunal factors. In many inst ﬂcc,l‘m dek :
*rmore methods may be required.

toxicity conferred by the heat labile and non - heat
Detoxification of the antinutritional factors is

use of the removal or

fi ess, 4 combination ol
ances, for¢
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