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/ [cgumes nrcllmportanl source of protein and energy in the diet of f :

o Oﬂcgu}ncs for llvcisllockﬁnulnllon is however, impeded by the pTCSCHCCd::af,:'an]?» Th(:
stance 1N their sceds. The most important ones include hacmagglutinins an:f[”“””f“
5 bitors l.].acnmgg]utmms adversely affect the absorption of nutrients from the ; ‘"{P”'“
(ract, ngglulmqtcs. lhf: f:rytllrocytqs, induces scvere reduction in feed intake and :j”tc.mna!
Trypsin inhibitors ncgagvcly affect proteolytic activity of the digesti epresses
trypsin which can lead to reduction in the availability of amino acids, indlglccc;V;ar?:fc)::C
hwcmophy 11“}‘ qCPrCSSCd g'rowth. ]naCl-lVthlOI.l of these undesirable substances in I<:gumC
seeds i essential in order to improve their nutritional quality in livestock feeds. This pa ec
high-lights th.c contents, nutntloqa! significance and effects of processing (roasting cook?nt
and autoclaving) on haemagglutinins and trypsin inhibitors in some tropical lcgu;nc sccdE
such as African yam bean (Sphenostylis stenocarpa), bambaranut (Voandzeia subterranea)s
Lidney bean (Phascolus vulgaris L.), Lima bean (Phaseolus’ linatus L), pigeon peas
(Cajanaus cajan L. Millsp), and jack bean (Canavalia ensiformis). The application of moist
heat has been found to be the most efficient method of inactivating haemagglutinins and
trypsin inhibitors in these legume seeds.

ro\\'lh.

INTRODUCTION
Legumes are vital sources of protein and energy in diet of farm animals. The

deleterious effect of ingested raw legumes have been attributed to the presence of
antinutritional factors in their seeds. Antinutritional factors are substances in the seed that
reduce the nutritional value of feedstuff and affect the animal adversely. Several
antinutritional factors abound in plant seeds, among the most important ones are
haemagglutinins and trypsin inhibitors. When considering antinutritional or toxic factors in
sceds which may serve as potential feedstuff for livestock, it is worth noting that it is only
the toxicity associated with oral ingestion of the factor that has any nutrition significance.
This is because a factor which may be toxic if injected into the body may not be toxic if
orally ingested due to possible modification by gastro-intestinal tract (Carlini and Udedibie,
1997). The inclusion of raw legumes in the diet of livestock animals lead to a significant
impariment in growth and other undesirable physiological and biochemical alterations.
Inactivating or removing of undesirable components is essential in order to improve the

nutritional quality of legumes and effectively utilize their full potential as livestock feed. It is

widely accepted that simple and inexpensive processing techniques are effective methods of
n of legume seeds.

achieving desirable changes in the compositio s
This paper highlights the nutritional significance and the effects of processing

(roasting. cooking and autoclaving) on haemagglutinins and trypsin m!‘nbnors in 'SOH:;
. . 2 ‘ > o
Wopical legume seeds such as African yam bean, bambaranut, kidney bean, lima bean, PIEet

Pta and jackbean.
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Haemagglutinins
Haemagglutinins also

resistant to disgestion (Pusztat,

sugar molecules present in the mem

. : Carbohvdrmc-binding proteins

ed lectins arc t ) | .

0 C?ggf)) These protems posses a SpCC}ﬁC af_ﬁmty for
Brancs of many animal cells, including thoge

. 4 acolutinating the crythrocytes of
intesti 4. Haemagglutimns are capable of agglutinating . mang
a"i”:ﬂ]naslpfr::?ccsosand can alEscg) react with the sugar comlpgrj:nit; (:]f;I::tcc']S[tlt;:;)IS :):CIE causip
disruption in cell structure which leads to abr}omlgl Ld S o o 1 P |on,' Uayne
Williams, 1973; Jaffe, 1980) postulated that Ics:tm m' tl:cc : m};nn“ ; '“'CS‘?"H} )
structure permils invasion of lymph, blood and liver by laclti]rl«:l l\'isc ¢ ny confined w_llhm the
lumen of the gut. Consequently the animal succmpbs t’o the othery dm t.ols:uops Orgainsms,

Haemagglutinins adversely affcclvs nutrient dh.so.rptlon‘ an‘ qllzgtlon by Varioy
mechanisms. It binds to the glycoprotein ;{ﬂgl gl_\'(_:ohpuls.ol ll'u. digestive tract Mucog,
(Hague, 1975; Jaffe, 1980), inhibits the activity of the cn/.)fm'c':, o‘f 'brush bol’dcr.of e
enterocytes (Rosenthal, 1972) and likcl_v- has several n.cg','fxp\c Lflcct§ on protein apng
carbohydrate metabolism, hormonal funclgon: enzyme activitics an('i immune functiopg
(Pusztai, 1989). It induces severe reduction in feed intake of monogastrics and thus leading o
growth depression (Laruce -Achagiotis ef al., 1992) (Table 1).

at are
Certayy,
Of the

Table 1:Nutritional SiS"iﬁC_“!‘F.EQ[."E‘_“FU"g‘él,“,'i'.‘.i'l-“;'\_'_'_d Trypsin Inhibitor
e References )

Antinutritional Implications
factor LI GRSl B IR .41
'I. Hacmagglutinins | (a) Agglutinates the ervthrocytes. Liener, 1979 ]
" | (b) Induces severe reduction feed intake. Leon etal, 1991,
(c) Adversely effects nutrient absorption
, and utihization in various ways.
(1) Causes disruption of the cell
structure of intestinal mucosa. Hague, 1975; Jafte, 1980.
‘ (2) Permits invasion of  lymph, blood
% and liver by bactena. Jayne-Wilhams, 1973,
| (3) Inhibits the activity of the enzymes
L of enterocytes. | Rosenthal, 1972,
i (d) Neganvely  affects  protemn and |
; carbohydrate metzbolism. | Putsztai, 1989
| (¢) Causes growth depression - Larue-Achagiotis el

Cal 1992

2. Trypsin inhibitors ]‘(u) Inhibit the proteolytic actuvity of the |
digestive enzyme trypsin.

| . .
| (b) Lead 1o reduced avalabihty of anuno | Liener, 1976

|
|
{
|
!

f, acids. - Licnerand Kakade, 1980
(c) Induce pancreatic hvper-trophy ' Rocbuck, 1980
(d) Causc growth depression ' Licner and Kakade, 1980

| g

‘Trypsin Inhibitors

Trypsin inhibitors have been implicated in reducing protien digestibility and i
pancreatic hypertrophy (Liener, 1976).
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[hey are polypeptides that form well-ch
_one molar ratio, obstructing the biy;,
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‘(-ﬂrli"‘ and U(chnlnc,. l))7'). Trypsin inhibitorg inhibit the : atic acti,
ye cnzyme trypsin which can Jead o reduction jp the f"fjl{lc:(}))lw,c ¢ 4 m

> availability of -

1976; Liener and Kakade, 1980). Trynsin i '
k. 1986) and depress growth (Tab]e l?/p in inhibitors indyce pancreat

aracterized stable ¢
18 siles and disrupting (h e

l“!-"CS"
l(icncr‘
(RnchllC

et Treatments. . .
Heat processing is widely accepled as an effecijye means of inactivat
nutritional factors of legume grains, The nutritive qualit nactivating the thepm.
Lt

' e " . y of mos i
rticularly cowpea, soybean, Pigeon pea, lima bean and winged tbirop:c.al legume
ans Is notah]
y

q'ualily by inactivatin
mn‘and by unfolding the
gestive enzymes (Sathe el

I;lhilc anll
gﬁiills- pa

impm"c by heat treatment. Heat treatment improves protein

;,minlllfi‘i""al' factors, part.lcularly trypsin inhibitor and haemaggluti
rotein structure, thus making them more susceptible to attack by di
al. 1984). g ooy

Complete inactivation of haemagglutinins in the
achieved by cooking and autoclaving (moist heat treatment), while roastj
ireatment) Was less ef I?ccuvc in the elimination of the hacmaggl&linating acz:'su.ng (dry heat
«ceds, with the exception of bambaranut (Apata and Ologhobo1997). It wa:/llly of the raw
(hat cooking was the most effective method in inactivating the trypsi;l inhibita " Obsmc.d
the raw legume seeds followed by autoclaving which was also more cfl'cctivcotrlf P 1n
(Apata and Ologhobo) (Table 3 ). Carlini and Udedibie (1997) reported that it tooka;1 :;?Jils"c‘)gf

hoiling to corqpletgly eliminate trypsin inhibitor activity in jackbean and 3 hours of boili
(o completely inactivate haemagglutinins in the legume tne

Moist heating is often more effective than dry heating, and the degree of inactivati
is also governed by temperature, duration of heating and particle size (D' Mello 1982) OtLoen
authors (Babar et al., 1988; Bressani and Sosa, 1990; Carlini and Udedibie, 1‘597) ha;'c als;
reported the superiority of moist heat over dry heat as methods for processing the jackbean
seeds.

raw tropical legume seeds were

Table 2: Haemagglutinating activity in raw and processed tropical legumes (Hu/mg

Protein)
;chumc type Raw Cooked Autoclave | Roasted
‘ Sceds sced d sceds
i Sceds
African yam bcan 38 0 0 37
Bambaranut S () 0 0
Kidney bean 102 0 0 12.3
Lima bean 59 0 () 5.3
| Pigeon pea 18 0 0 0.9
Jack bean 73 () 0 9.5
HU = Heamagglutinating Unit
Sourcc: (Apata and Ologhobo, 1997)
(B
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ical legumes (TIU/
Table 3: Trypsin inhibitor activity in raw and processed tropic g (

mg Protein)* Raw Cooked | Autoclave | Roasteq
Legume type seeds seeds d seeds
Seeds
]
43.1 0 3.0 132
African yam bean 0.4 0 0.4 )5
Bambaranut 87.6 0 10.4 274
fidncg' bean 88.6 0 Z;; 293
ima bean 238 0 2 6.2
;"siob"c - 416 0 52 | 147
ac n
]

* Trypsin inhibitor units (TIU) per mg protein.
Source: Apata and Ologhobo, 1997.

CONCLUSION _

The application of moist heat (particularly cuokmg )‘hn_s bccn 'fmmd to be the most
efficient method of inactivating haemagglutinins and trypsin inhibitors in legume seeds, The
fact that some sources of plant protein are capable of producing harmful effects in animals IS
in itself of importance with respect to man's food supply. Thus the role of naturally occurring
antinutritional substances as they relate to their effects on animals cannot be dismissed as
being irrelevant to the problem of feeding
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