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ABSTRACT

Performance data, amino acid avail-abil-ites, nitrogen retention

and digestible enerry values were studied with al_I or some of, faba

beans, autocl-aved faba beans, dehul-ted faba beans ancl faba trean

protein concentrate (¡'.P.c. ). sovbean meal served as .r,he control_

source of supplemental protein.

Perfornance data were co]lected from pigs initially i^reighing

approximatel¡i 1ó "5 kg. consuming diets containing as much as l+g.l+/,

faba beans or its by-products over 2l- and 22 d.ay trials. The F.p.c.

was included at a 7f" reve - in diets for pigs initially r^leighing 7.5 kg..

It r¡ras found i;hat pigs (ZO t<g" ) feO pelleted diets containing faba

beans or its by-products produced rates of gain r¡hì ch .r,{ere not significant}y

different from those values recorded for pigs consuming the soybean meal

diet, provided the methionine/cystine levels of the diet were adjusted

by addition of DL - ¡rethionine to meet the pigsr requirements.

Feed efficienci-es for pigs fed the faba bean, autoclaved faba

bean and dehulfed faba bean diets supplemented with DL - methionine

uere 6 "3, r.B, and 13 "4/" vetter respectively than for pigs fed the

so¡zþs¿¡ meal- diet. There was no significant difference in the rate

of gain betueen pigs fed diets containing F.p.c. or soybean meal

but the pigs consuming the F.P"c, diet r,rere more efficient by approx-
a < ^^1amaleJ-Jr J-Ulo.

Almost all apparent anri-no acid availabilities for F.p.c. were

significantly higher than those for soybean meaÌ, ranging betr^ieen

88",9Á Lo 96.8% tor F.P.c., and betueen s3"6% to 9t+.97í for soybean

meal" There l1,ere no signíficant differences betueen treatments for
methionine and proline avail-abilities, but cystine in F"p.c" was
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si pni fi eant,lv less available,

Tn a senaraf.e tesf.- â,nnâl^ent amino acid avail-abilities for dehul-l-ed

faba beans were significantly greater than for soybean meal, except

for methionine, cystine and proline vrhere there r{ere no significant

differences arnong t,reatments, Individual availabilities ranged

betneen 53"3"/" to 98 "O'/" for dehu]-led faba beans, and betueen B6"0î!'

lo 96.5,% for sovbean meal-. Compared to soybean meal, autoclaved faba

beans and faba beans had sì-gnificantly l-ower arni-no acid avail-abil-ities "

In the case of the latter two ingredients, for essential- arn-ino acids,

isoleucine, leucine and phenyÌalanine availabilities were significantly

higher in autoclaved faba beans compared to faba beans. Houever cystine

avail-abilit¡, 1a*" signifi-cantly greater in faba beans.

Nitrogen retention as a percent of i-ntake was not significantly

different between the F.P"C. and soybean meal diets with values of

6l+"Út:' and ó7.17J respectivel¡'. Tested separately, nitrogen retention

as a percent of intake was greater (e <.O5) for soybean meal (61 .tit,),

follolled by similar values for autocl-aved and dehulled faba beans (Sg "Z/"

e.n r \ - /r t ^r\and 5B.lió respectivelyJ. The l-ouest value (P( "05) for al-I treatments

\^,as recorded bv faba beans (51+.5r!,).

Digestible energ-y val-ues for faba beans and dehul-led faba beans

were 3802 and 4162 Kcal/kg" dry matter respectively using pigs with

initial- average test r,,;eights of 23 "5 kS, 
"
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INTRODUCTION

In the last fer^l years large price fluctuations in the tradi-

tional protein feed supplements, soybean oi1 meal- and fish meal,

prornpted producers and researchers to look at alternate protein

supplements as replacements in diets for livestock.

One crop that has shor^ln particular prorìlise, l^ri-th a long

history of cultivation in Europeris faba beans (tlicia faba L.)"

Seed. uas imported to Canada and research scientists began to

investigate the value of faba beans for livestock production and

crop purposes under Canadian conditions"

In l972 experiments at the University of Manitoba r¡ere

initiated r^rith gror^:ing-finishing pigs as a fol-low-up to tr,¡o years

of crop testing. Pigs from 35 ke to market rveight were the pri-

mary test anj¡ral since it is at this stage of development that

the majority of feed is consumed. Therefore, the greater part

of the feed cost is attached to this phase of sr"¡ine production "

By replacing the soybean meal portion of the diet with faba

beans, an alternative is presented r¡hich should reduce the cost

of swine production. Faba beans can be grovtn under the cl-imatic

conditions of rvestern Canada, whereas soybeans are restricted to

smal-l areas of eastern Canada, and for the most are imported for

processing from the United States. When satisfactory, faba beans

may be used uithout any further processing other than grinding.

This could be accomplished on most farms, meaning that faba beans

could be grovln, processed, anq fed on the farm producing them,

In the time period previous to I97O, little l^¡ork was carrled

out in North America on faba beans. Most experimental testing



},as done in Er:ropean centres and' Great Britain' The literature

generally concurred, that levels beti¡een 2Ü/. and. 3Üt[ faAa beans

could be included in diets for finishing swine vrithout adversly

affecting performance. Data were limited and controversial as to

r^rhy the faba beans should depress performance when 3of" ín the diet

was exceeded with yol;nger gror,ling pigs'

It was the aim of this stud¡r to fr:rther oì.lr knov'rledge of faba

beans, lrith specific reference to young growj-ng pigs (? '5-27 '0 kg')

Testing included diets Hhere faba beans or some of its byproducts

replaced soybean meal as the supplemental protein. These ingredients

r,{ere, faba beans, dehulled faba beans, autoclaved faba beans and

a neu product, faba bean protein concentrate (f'P'C')' The pigs

under test ranged from the prestar|erfst'arter stage (7 '5 kS' ) to

groning pigs (27. 0 kg. ).

Grovlth data r.rrere accumulated on the above faba bean products

v¡ith and v¡ithout methionine supplementation using feed consumption,

rate of gain, and feed efficiency as parameters'

Amino acid availabilities'were determined for young grouing

pigs, of faba beans, autoclaved faba beans, and dehulled faba beans'

as i¡eIl as F.P.C '

A final experiment r,las clesigned to study the digestible energy

content of faba beans and dehull-ed faba beans'



REVIEÌ\I OF LITERATURE

Up to the present tj¡re, faba beans have not been used extensively

as a suine feed. Tt has been cuttivated in Europe for many centuries

and, until the recent use of the various oifseed crops, it represent-

ed the most important source of vegetable protein for human food as

v¡eIl as a rninor aninal feed (Eden 19ó8). Today more emphasis is

being placed on its potential as feed for livestock"

ït is possible to grow faba beans where barley or rapeseed has

been grown successfully. Fertilization of faba beans uith a small

amount, 10-30 kg"N./ha " (ç-ze lb.N./acre), is advised as a pri:ner

for the nitrogen fixing bacteria in the root nodules of the plant

(Canada Grains Council Publ-ication L972) " Since faba beans are a

relatively nev, crop to North America, testing and breeding of varieties

for disease resistance and early naturity is stiJ*l proceeding. How-

eÍer, it appears that maturation occurs between 101 - 1I3 days on

stubbl-e fields, and is delayed to as many as 120 days on fal-lowed

l¡ -na' \fields (Proc, First National Faba Bean Conference IgTl+). Being a

legume, this plant has the ability to return to the soil from 100 -

UO lb. nitrogen per acre. It could become a valuabl-e addition

to a crop rotation cycle, Yields vary greatly in response to weather

conditions and fertilization, and can reach in excess of I35O kg"/aere.

The nain interest in faba beans is generated by its high Ievel

of lysine, approximately l.35/"rin association with its crude protein

l-evel of 2540%, r,uhich makes it a va]-uable protein source for ï-ve-

stock production.

The proximate analyses and amino acid profiles of European and

North American grohrn faba bean crops are reported in tables 14, 1B
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and ÌC" The tvro sulphur a¡nino aeids generally oeeur aL levels of

A"lgfimethionine and O.2S% eysùine for a total of Q.t+1% {L"93 WL /

ló gm N") sulphur and-no acids in Lhe whole bean as eompared Èo

soybean lrleal {4t+/") con|aining approxinnaLely o,65% methionineu and

0.601ø eystine for a Lotal or L.25% (2.68 gî /L6 gn N.) sulphur

anino acids (Canad.a Grains Cour¡eil Publication i-973), Variations

in meLhionine and cystíne do occur betv¡een varieties in response

to environmentaL condiüions, examples of which are ciüed by Hansen

and Clausen (f9ó9)" These authors averaged six varieties grown in

different loeations finding o"?L% methionine and o.33% eystine"

Pastuszewska et a1 (19?i-) formulated diets rrith the ltPavanen variety

of faba beans v¡hich contained A89% cystine and O"23% methior¡-ir¡e'

Eggum (lç69) reporbed low levels of calcium and pantothenic

acid in relation to soybean meal. Catcir¡n was analyzed at, a leve}

of I gn/kg and pantothenic acid at" h"? gnL/k'" To put bhese values

into perspective, tabLes fD and trI report analyses of f,aba beans ín

comparison to soybeanso The vit'arnin and míneral defícíencies are of

a reLabÍvely minor nature and can easily be remedied by addition of a

srriL able vit, anLinr/nr-ineral- prernix,

Early studies urith faba beans (Vicia faba t,) for pigs gave

varied results, reconmending leve]s betu¡een IO% ar¡d 25% of t'he diet

be composed of faba beans ($heehy I955g Halnan and Garner L953n

Tinley 1950). Follow-ing this prelinr-inary work it r'¡as reporLed that

nethionine was l-ow in faba bear¡s (Morrison 1957). Subsequently

investigations began to determine ihe val-ue of supplementation wiÈh

methioníne of faba bean dieÈs"

Pj-oneeríng these süudies

fed pigs over the weight range

were .Aherne and McALeese (1964). They

of 20 - ó0 kg, with raf,e of gain
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and feed conversion as parametez's of performance. Test rations

t{ere formul-ated to meet the methionine requirements of the pigs, l',ith

no regard for the cystine content of the feed ingredients. It is

likely that an imbalance of sulphur a¡nino acids was created because

ofthisoversightand.ma¡rexplainwh¡lthepigsconsunLingmethionine

supplemented diets had poorer performance data than the control

animal-s. Consequently, a recommendation was made that methionine

uas not a necessary supplement for pigs over the range of 20 - ó0

kg , consunring diets uith leve1s of faba beans not exceedíng 3O/,.

They also reported that an optimum response uas found uhen faba beans

did not exceed 20% of the diet.

Contrary to the results by Aherne and l4cAl-eese (1954), Balboa

et al QgAe) noted that addition of methionine to diets contain-ing

3O"/" laba beans improved gror,uth of pigs, compared to animals receiving

similar diets r¡ithout supplemental methionine, over the r,reight range

of 25 - 60 kg. Three diets r,¡ere fed r¡hich provided energy and protein

in a more suitable ratio than the diets formul-ated by Aherne and

McA1eese (196¿r), allor^ring a more valid comparison of the test diets

to a control_ diet. These r,uorkers concluded that for growing pigs,

supplementation of diets containing 30% faba beans with methionine

improved the rate of gain to where it was equal to that for pigs

consuming diets based on soybean meal.

Additional work reconrnending inclusion of synthetic methionine

in diets containing faba beans, can be found in work by Henry and

R6rat (tgtç) and Henry (rçZo).

The first study done by Henry and Rárat (tgCg) vras conducted

on pigs betvreen 20 and óO t<g and compared three varieties of faba

beans against a control so¡rbean meal- diet. Faba beans replaced



Table lA Proximate Analysis

in comparison r¡ith

UçO I ]Ð

l_

of Faba Beans and

Soybean Meal- (M?á)

Dehulled
Faba Beans

i*q ]...¡-nrn¿lrrn*q

F.P.C. Soybean I'feal

Protein (}.] x 6.zl)

Dry lrratter (%)

Fat (%)

Fibre (%)

Energy (Kcal. /ug;)

öÕ"o

I.2
ryl1"4

2Ê. 
'¿,

90.2

I.0

L"7

4016

65 "O

2"O

1+l+.O

89.6

aìQ

ó"0

hr20

1.

2"

Dept. of Animal Science, University of lulanitoba L975, Diana variety.

Canadian Grains for Pigs L973 Canada Grains Council- Publication"

Table 18 Proximate Analysis of North America and.'EuropÇan Varieties

of Faba Beans.

Reference

/.1/\rfOt'el-Il \lo /

Dry lvlatter (%)

PaL (%)

Fibre (/o)

Iluber 1972

27.O

86"0

7"0

M.D.A " T973

10")

B5.l+

NQ

3
Pastuszewska et al-

L9Ttç

30. t
87.0

0.6

ñr
I a)

't

2.

European analysis

Average nutrient

Pavane variety of

of German

content of

faba beans

faba beans.

I'fanitoba gror/ùn faba beans l-973 "

from France.
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Table IC Amino acid 

"o*Oosition of Faba Beans compared to Soybean

YIeaI (l+)+/å)

A¡d.no Acid Source _ Faba- bsans S"B.M.
Cl-arke Pastuszer^¡ska

Reference I97O et, al l-974 Thi q Sf-rrrìr' rlhì c Qf ".1"rr¡¿e v vqqJ

Essential

ARG

HIS

ILE

I,EU

LYS

rtrT

PHE

THR

VAL

Non-Essential-

AI,A,

^eÐðul

CYS

GLU

GLY

PRO

SER

TYR

ln ?ô

nóã
| .v I

^ 
r72

4. o)

t+ "02

l+.92

4"20

lì aç¡

0.84

5 "LB

J.öO

o r7tr,

¿ "ov

t+ "2o

7 "l+5

1 "/n

41" o

4 "o)

/, lô

LL"¿V

12^

i. on

3 "25

7 .96

¿, )o

4.1+l+

7 ,l+o

o.B2

l+.1+o

3 "30

l+ ' l+6

/ò1o"a1J

2.t+8

r+.52

( "o¿

5 "86

I.3B

4.95

)"o(

4.e6

4.o7

IO.tu6

1"11

J-o. (4

4. Ol-

4.to

4"o)

2"85

l+ "24

l-I.2t+

l?ô

l-7.u

l+.10

5.00

l+.7I

2"67

l" Va1ues are reported in gTn /16 gn N.
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Tabl-e lD tJitamin content of Faba Beans and Soybean Meal- (ns /us D.tf . )

Vitamin Faba Beans Soybean Meal

Thianine

Riboflavin

Niacin

Pantothenic Acid

Pyridoxine

Biotin

VitanLin E ( otocopherols)

Other tocopherols (acetates)

l+"5

b.7

o"¿

o.2l+

\ /r,/

o"5 -7"3
l+ "z

i.o

1 Cif.crl lrrr Hanse¡ and Clausen 1969"!ov!uvs
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Table IT I4ineral Composition of Faba Beans

Reference

l{ineral-

l- Becker- 1
Eden ]968 Nehring l,lanitoba Crop 1973

Itlhole Dehull_ed

Cal-cium grlr /kg D.l,l"

Phosphorus gn /kg D.I{.

Sodium gn /kg D.t'f"

Chl-oride gL /kg D.M.

Potassium gn /kg D.l.f"

I,lagnesium gn /ke D.I'4.

Selenium CJl- /kg D.t',f"

I'fanganese rng /Ug D.l,í"

T-^* *- h,^ n r/rron mg /Kg u.t"I.

Copper ng /ke D"Nf.

Zinc mg /kg D"M.

Coba1t ng /kg D.t'f.

Molybdenum ne /kg D.l'4.

tu

6"8

o.2

traces

12 "2

l_.0

u
/to4

54

0"01

o"o

0.1_

traces

11 '7

t<

o"t_

o/,

21 - l/,n+v

t/

IN+(

nn?

ô .e?

trace

ll ?

t<

l? n

4A '7

J_a.v

46

.1 )

Õ ?Ã

trace

11"8

1.1

1)^

12"2

/.o

8.0

1. Cited by Henry I97O"

Dept. of Animal- Science, University of Ì'Ianitoba 1976.2.
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soybean meal as the supplemental protein source in barley based diets"

These diets were accepted by the pigs and there tras no difference

in feed consumption betueen the control and faba bean diets. Rate

of gain was l-ess for the pigs consuming the faba bean diets as com-

pared to the so¡rbs¿¡ meal control diet, t+39 gn./day and t+77 gn"/day

respectively, and feed efficiency was also poorer, 3.55 against 3 "29

respectively. The faba bean diets were supplemented with O"2'l DL -
methionine though no mention is made of the final sulphur arnino

acid leve1s " No significant difference coul-d be found in carcass

evaluation between the two groups of pigs.

A second experiment by Henry et al (fçZO) was designed to de-

terrnine whether supplementation of the sulphur anrino acids to a level

of 0.55% uith synthetic DL - methionine gave a significant response

i-n growth" They reported that, on barley based diets, methionine

should be added to give optimum response uith pigs between 27 and 6O t<g.

The University of Þlanitoba (19?4.) also experimented with pigs

between the weights of 22 and 90 kg. Diets r,'¡ere fed, in most cases,

in a mash form and vrere unsupplemented lrith methionine. Some resul-ts

shov'red that pigs which ingested diets containing the total supplemental

protein as faba beans, consumed 20% Less feed and had 2O/" l-or¡er gains.

Pelleting the diets overcame the feed intake problem, with rates of

gai-n and feed efficiencies improved, although not to the l-evel- of the

soybean meal control diet. These results compare uith Henry and Rlrat

(tçtg) shouing faba beans depress perforrnance when added in place of

soybean meal-. The Universi-ty of Manitoba diets using faba beans,

T/üere unsupplemented and produced a 20% l-ouer gai-n, vlhil-e Henry and

^./ 
, f ¡¡/a \ r, 

' ^ ^¿Rerat (1969) supplied O"27" methionine to the faba bean diets and had

only 8.7% d.epression in daily gains, compared to the control- diet"
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In vrorking with methionine supplementation and heat treatment, the

University of l4anitoba (L97L) r.,ias able to show some positive response

r^rith pigs L3"5 kS. to 27 kg", although the data were limited. The trend

to improved perforrnance concurs r,rith r'lork by Balboa et aJ- (1966), i{enry

and R6rat (1969), and Bello eN al (tgZz)" Trials utilizing pigs from

35 Ug" to 90 kg", where faba beans totally replaced soybean meal, gave

rates of gain and feed efficiencies similar but slightly 1or¡er than

the soybean meal- control diet. I'fith this '¡eight category no difficulties

in feed consumption or acceptance of the feed by the pigs, were encountered

Itlhen weanling rats r,lere fed semi-purified diets containing faba beans

as compared to casein, the fecal nitrogen values were significantly higher

for faba beans. This was reported b¡¡ Bello et al (f972)" The diets

containing faba beans l,rere then supplemented with a nri:cture of essential

amino acids to match those found in casein. An increase in the nu-

tritive value of the faba beans uas recorded, houever it stil-l remained

belor¡ the value of casein. Heat treatment for five minutes aL 12€C"

improved nitrogen retention and grouth by about 207J" Longer heating

did not give comparable resul-ts, causing the value of faba beans to

remain below that of casein.

LeDividiche (1973) r^rorking with growing rats, reached similar

conclusions as the previous studies, r¡¡ith respect to methionine

supplementation and heat treatment. Semi-purified diets r,rith the

test material as the only source of protein, ldere fed utilizing growth

raüe, protein efficiency ratio, nitrogen digestibilít¡r ¿¡¿ nitrogen

retention as criteria for estjmating the value of the protein sou,rce"

fn the case of diets containing l+9.Jil faba beans¡ onl¡r rnethionine

supplementation significantly improved the performance of the rats.
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Heating for 15 ¡rúnutes at l-2OoC. improved the parameters but not

significantly over the uncooked faba bean diet or to the level- of

the soybean meal diet. If faba beans increase above 18"5í!'of the

diet, this conclusion may not hold" Recently extensive data with

poultry, primarily usi-ng broiler chicks, have been published by

ìrtaryuardt et al (f9n, I97l+,7976), with emphasis on the methionine

requirement of birds consurning diets containing faba beans. They

established that heat treatment of faba beans in diets containing

less than 57% faba bean gave no significant growth response. But

r¡hen levels of B5% ana greater uere included in pouItry diets, then

autocl-aving gave a reduction in pancreas size of 2J/", improved feed

to gai-n ratio by I2%, and growth response bV 7 "3%" \¡Iilson and l'{cNab

/ - a^^ \ r\1972) showed that a beneficial- effect was gained by autoclaving

faba beans r"'hen diets fed to broiler chicks contained more Lhan 7 5'fi

faba beans,

The nutritional- val-ue of rnany legume seeds is improved by heat

treatment (Liener L962) due to the destruction of toxic, heat labile

factors, and this is most pronounced luith beans. The l-evel of toxic

compounds present in the bean can vary r,lidely betueen cultivars

(De}'{uetenaere 11964). }rlilson and McNab (tçlZ) and, l,larquardt et al

(f975) compared the levels of trypsin and ch¡rmotrypsin inhibitors

of faba beans and soybeans to find the former protein source had

12 to ZCf/" tne level- of both inhibitors found in the l-atter source.

In an attempt to exanine the distribution of the inhibitory

factors of faba beans, the hull-s ïJere separated from the testa. It'

was demonstrated that autoclaving dehul-led beans, when composing

90% of the diet, resulted in signifj-cant improvement in feed to gain

ratios and reduced pancreas size, whereas no response was observed
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with diets eontaining either traw, or autoclaved hul-Is (Marquardb and

Carnpbell L973), I¿ was suggest,ed, from this work ühaL these anti-

nutritive or inhibitory substances were largely loeated in the dehulled

porLÍon of the bean"

Replacement of t¡hole beans by dehulted beans in diets for pigs,

Leads to innproved digestibilit,y of the nutrienbs (Henry and Bourdon L9730

PasLuszewska et aI 1974)" The increase in energy and nitrogen digestion

coeffieients can be attributed to a neduction in the fibre l-eveL of,

the diet as the hulls represent L3% of the whole seed by weightc let

contain t+5% of Lhe total fibre (Henry and Bourdon L973). Although

energy and proLein digestibility are improved with dehuÌIing, nitrogen

retention v¡as deereased r*hen pigs were fed semi-purified diets

(Pastuszewska et al 1974), l{here dehu}Ied beans made up z$ft af the di-et,o

there l.rere no significant differences in performaïlee of 3l+"9 kg pågs

eonsurning a barleyfsoybean meal diet or a barLey/soybean meal/dehul"Ied

faba bean diet (Henry and Bor¿rdon fgrc) " A trend was evident for a

sli-ght drop in feed intake with the incl-usion of deLrulled f,aba beans

in diet,s for poulLry and swine (MarquardÈ and Ounpbell L973s Pastuszewska

eü aI 1974)

So far as it is knorøn the faba bean proüeín concenÐrate (f'.p"C,)

tested in this study has not pneviously been exanúned as a possible

protei.n supplement for pigs" Marquardt et al (1976) eompJ-eted a

study wi"ttr bhe starah and protein fnactíons of faba beans by having

vanious combinations of rar,¡ and autoclaved, starch arid protein feed,

Although noL conclusive they suggested that bh¡e inhibitory substances

probably f,ollowed bhe proLein fraetíon" Before this, F"P"C" was used

in bread studies, (Mceoru¡eÌI et aI L97l+) and as an e:dender in beef,
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patties. These products did not achieve a large public acceptance"

Nehring and Werner (t957 ) estimated that faba beans in the uhol-e

f orm had 3,Bt+5 Kcal. /Ue" n"I,I. of digestible enerry for the pig, and

a digestibitity coefficient for energy of 85"W'" Other authors added

additional information as to the eners/ util-ization of faba beans.

These data are presented in Table IIL Removi-ng the hull- from the

bean improves enerry digestibility by aboul- 7,%. Nitrogen digestibiì-ity

increases L, to 9/" r¡hich makes it approximately equal to values obtained

f or so¡rþean meal (|tri") (Henry and Bourd on 1973) 
"



MATERIALS AND Ji{ETHODS

Grol'lth trials were cerried out to deternrine the val-ue of feeding
faba beans of the Diana varietv and some of its by-products, r^rith or
without methionine supplementation for young growing pigs. subsequent

to this, amino acid availability and digestibl-e energ-y studies were

conducted with growing pigs" The pigs used r^¡ere }Íanagra, orr Managra

crossbred with Laconrbe and/or Yorkshire. Feed and water were provided

ad líbitum. Feed pe[eted in a commercia]- carifornia per]et mill (0"5 cm ),
uas used in the growth trials, and feed pelleted in a portable superior -
Templewood pelIet machíne (o.zi cm ) vras used in tire availability trials"
A mash feed was used in the digestible enerry trial. ïn both the avail_
ability and digestibilit¡r trials, the pigs ilere hand fed with some re_
striction of feed intake.

Purther details of the individual studies are provi ded as fol-lor,çs:

Study A: Three diets i,,lere fed: Diet A represented a standard barley/
soybean meal- diet, Diet B v,ras cornposed of barley and faba beans and Diet
c was made up of barle¡' and dehur-r-ed faba beans. Tabr_e rv shows the
composition and anarysis of the diets. rnitiarly the pigs r,reighed r_5"6 ke
for Treatment A, 15.8 kg for Treatment B, and r5.9 kg for Treatnient c.
Each of three pens held nine pigs and represented one treatment. of the
níne pigs there were six barrows and three girts, and were on test for
21 days' The pigs were weighed individually and feed consumption recorded
weekly.

study B: This experjment was divided j-nto two parts" part r closely
paralleled study A, with the only change being the addition of another
diet contaÍning autoclaved faba beans" This addition uas made to eval_uate

pig performance on faba beans i¡¡ith inactivation of the heat labile



Table

Diet

fngredients

W Composition and Analysis of

A

Conì;rol-

Diets for llr¿Clt :q,

B

Faba Beans Dehulled Faba Beans

2A

Faba Beans

Sovbean ],ieal (44%)

Barley

Dicalcium Phosphate

Limestone
l-

sal-t/T.l'{.
2

Vitani-ins

TotaI

Chemical Analysis:

Crude Protein

T\Ti * na aanrlr ur v6vr¡

Lysine

Methionine

^-,^+ 
-i *^VY Þ UJIIç

(%)

(ii¡

(%)

g")

\/o )

25.25

72.7 5

0"50

o "25

+

100.00

1g "80

0"85

o.29

o "32

t+B "35

l+9.1+o

o"75

o "25

-1-

100.00

l_8.00

2 "BB

0.83

n tQ

o "23

51+.40

o"75

r"25

o "25

-r

100"00

18'5o

0 "Bg

0.19

o.2l+

Supplied (per }ig diet); sodium chlorj-de 2"1+2 gnL"'^ zi_nc 10 mg,; iron
15 mg"; manganese 3 mg"; copper O.B3 mg"; iodine 0"17 nig.; cobalt 0.10 mg,

f t '\Supplied (per kg diet): vit" A 22OO iu; vit. D33O iu; vit. B_^ 11.0 ug;
DL -tocopherol acetate 11 ng.; thiamine HCL 1l mg.; riboflavin -' 2.2 mg.;
calci-um - D - pantothenate l-00 mg;; pyridoxj-ne HCL 1l-.0 mg.; nicotj-nic
acid 10.0 mg,; zi-nc 120 mg.; Ivlecadox f .0 en.
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inhibitors. Part II saw the addition of methi-onine to the faba bean

diets in order to evaluate the response of the pigs to methionine

supplementation. For the autoclaving process, faba beans were sub-

jected to a temperature of 1210C for 30 mj-nutes. Composition and

analysis of the diets are shown in Table V, Methj-onine vrras added irt
r^- \ ' /rn*¡\Part II, (DL - methionine h¡rfl¡e¡" analogue) to meet the N.R.C" \1973)

recommended total sulphur amino acid requírement. Diet A was a standard

barle¡¡/soybean meal diet, Diet B contained faba beans, Diet C contained

dehulled faba beans, and Diet D contained autoclaved faba beans. Initially

the pigs r,'reighed l-.6"l kg for Treatment A. 1ó"5 ke for Treatment B,

1-.6.7 ke for Treatment C and 16.8 ke for Treatment D. Each of four

pens contained seven pigs consisting of four barrous and three gilts. Feed

consumption and ueight gain were recorded after 7 and lÌ days in each

part of the trial" The trial- was of 22 days duration, each part 11 days"

Study C: This experiment tested a neÌd product, faba bean protein

concentrate (f'.P"C.) as a complete replacement for soybean meal in diets

for young weanling pigs. Two diets vlere tested, one representing a normal

prestarter/sLarter ration consisting of r,,rheat and soybean meal (Diet A),

and the second diet had F.P"C. replacing the soybean meal, (liet n)-

The composition and analysis of the rations are given in Tabl-e VI. Pigs

were arranged i-n two pens of 12 pigs each r'¡ith seven barrows and five

gilts per group. Tnitial r,reight of pigs for Treatment A was 7.8 tg ,

and for Treatment B, J"B kg" The treatment period covered 21 days.

Study D: This study was a repeat of Study C" Diets vrere as described

in Study C" r¡ith composition and anal¡rsis displayed in Tabl-e VfI. This

study used 1ó pigs, eight barror^ls and eight giltsr Per treatment for a

21 day test. Initially pigs ueighed 7.5 kS for both treatments.

Study E: Follouing the grouth trials a test uas done to deternrine
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Table V

iliet

T-æ-aÀi ont qrrr€;r vurv¡¡vv Control

C

Dehulled
Faba
Beans

D

Autoclaved
Faba
Beans

Composi|ion and Analysis of Diets for Studv B

B

Faba
Beans

Faba Beans

Soybean Meal- (l+lúL)

Barl-ey

Dicalcium Phosphate

Limestone
1

sal-t/T.M.
a

Vitanins

Total

Chemical- Analysís:

Crude Protein

NIi * rn aon¡!r vr v6v¡¡

Lysine

It{ethionine

n--^+ ¡ *^\/J ù t JlrE

(l¿')

(%)

$,)

(%)

25.25

qa 17 E

^Ã^

o "25

-l.

100. o0

1B'90

3 "O2

O.BB

o "27rc.2s)

o.zs(o.29)

Ì+9.1+O

t+8.35

o.7 5

r"25

o.25

+

l_00.00

17.30

¿"(l

0.84

n ro/n Ln\
vorl\v.Þ+-v/

^ ^afn 
a¡\

u "¿¿\v,¿) )

43.35

51,, "l+O

0"75

r"25

o "25

+

l_00.00

l.8.26

2.92

aì aa

n taf n an\u.Jy\u.)Y )

a aqf n n/ \v "¿)\v,1o )

l+9.1+o

t+8.35

o"75

o.25

+

l-00.00

L7 "52

2 "BO

0.80

o.É(o"32)
n aaln no\v "¿4\v "¿) )

l_

Supplied (per icg diet,): sodium chl-oride 2.[2 Sn"i zi-nc 1O mg.; iron
L5 mg.; manganese 3 mg.; copper 0"83 mg,; iodine O.1/ mg.; cobal-t 0"10 mg"

Supplied (per kg diet): vit. A 22OO iu; vit. D33O iu; vit" BtZ 11.0 ug;
Dl-tocopherol acetate 1l- mg.; thianrine HCL 11 mg.; riboflavin 2.2 mB";
calcium - D - pantothenate 100 mg.; pyridoxine HCL 1l-"0 mg.; nicotinic
acid 10.0 mg. i zi.nc 120 mg.; lviecadox 1.0 gn.

Values in parentheses indicate amino acid levels in Part II of the test.
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Table VI Studf C Faba
À'leaI

Bean Protein Concentrate compared to Soybean
in diets for Young Pigs.

Ingredients

A
Control

B
Trpn

l,lheat
Sugar

- / ¡ t¿t\Ðoybean i{eal- \44;irl
ÐÐn
Fish-r:real-
Di-cal-cium Phosphate
T -: *^ ^+ ^-^l.LtlLgÐ UUIrçl
q^I+ /.n rlr -uo¿U/ r.I'!d

vr-tam:Lns-
jr{ethionine

Total

ChenricaJ- Anaþsis:

Crude Protein
\Ii t.rnoen
Lysine
}'fethionine
ll"tqt i na

(/,)
(',f )
("Á)

75"23
5 .00

14 "00

4 "00
o "62
0.90
o.25

:

100.00

2I"27
3 "r+o
0"gr
0.30
0.30

80.10
5 .00

9 .00
¿1.00

ln2
o "25
+

0.07

l_00 " 00

lo 7'ì

ô ,7n

o.26
n?n

Supplied (per kg diet): sodium chloride 2"1+2 grL"; zi-nc 10 mg"; iron
15 mg": manganese J mg.: copper 0.83 mg"; iodine 0.17 mg.; cobalt 0"10 ng"

Supptied (per kg diet): vit. A 22OO iu; vit" D 330 iu; vit.
Dl-tocopherol acetate 1I mg"; thiamine HCL 11 mg.; riboflavin
cal-cium - D - pantothenate 100 mg": p¡r¡idoxine HCL 11'0 mg";
acid 10.0 mg, z zinc 120 rng.; Iviecadox 1.0 gn.

Brc 1l-"0 ue;
2"2 mg.;

nicotini-c
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Tabl-e VII Studr¡ _D Faba Bean Protein Concentrate compared
Soybean lLieal in diets for Young Pigs.

Ðiet

ïngredients

A
Control-

Þ

Wheat
uu6qa

: lt ¡á\
Ðo.'y'bean FIeaL \QQ/o )
jrpc
Fishmeal
Dicalcium Phosphate
Tinac*nnavv¡¿v-t
q^r+ /m tn rgALþf L.L'r.
M^+hi nnì na

Vitamins-

fUUdI

Chenrical Analysis:

Crude Protein
tT-i + -^ ^^ -r\f, uI v69r¡
Lysine
l4ethionine
flrtq* i no

74"6t'
5 .00

13.00

5.00
0.70

ñ )tr,

o"o4
+

100"00

80"49
5 .00

7 .00
5 .00
0.70
f .40
o.25
0"1_0
+

100 " 00

(/")
(%)
(/")

(%)

20.23
3.21+
0 "83
î a.t
Õ2)

ta o'r
? la
ACTA

o.29
n)Q

f 1 .\Supplied (per kg diet): sodium chloride 2"1+2 en"; zinc 10 mg"; iron
15 mg.; manganese 3 ng.; copper 0.83 mg,; iodine 0.17 mg.; cobalt 0.10 mg.

f . .\Supplied (per kg diet): vit, A 22OO iu; vit. D 33O iu; vit. BU 1I"0 ug;
Dl.rtocophero] acetate ll- mg"; thiam:ine HCL 11 mg.; riboflavin 2.2 mg";
calcium - D - pantothenate l-00 mg.; pyridoxine HCL 11.0 ng,; nicotinic
acid 10.0 ng.; zinc 120 mg"; l,lecadox f "0 en.
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the a¡nino aeid avallabilibies f,rom f,aba bean proteim, concentrabe" Tt¡is

Èesfr utilized round metabolisrn cages described by BelI (1948) " A

modifieation v¡as necessary for eages whi-eh held fe¡uale pigs .lsed in t"his

experiment" Cages eontaimng gilts were vlrapped with a tnanspanent

plastie fÍlm to prevent, loss of uråne over the sides of the eollee'þion

platform^ The diets v¡ere composed largely of eornsLarch wit,h the Lest

material- Lhe sol-e aoì.¡rce of proteera" Vitamj"¡ts and mj"neraJ.s were balanced

as to bhe speeifications of the ]973 N"R"C, requirenerrts for swine"

eomposition and analysis of th¡e diebs ane given ín Tab1e VIII" T\do

groups of eíghù pigs eomposed the l-ó Èest animals, Wiühin eaeh group

of eíght pigs Lhere ï¡ere four gi.Ìts and four bamows" Under test qon-

diùaonsu t,rrc bamours and two gílts were fed eaeh dret, while ühe seco¡rd

group of eíght pigs were fed standard grower diet. lnitten the first eotrlee:

bion period was completed, the second group of pigs were plaeed on tesf

and the firsL group was given the grower diet" Each group was on test

twice, giving Ió values for each diet, gathered from four eollect'ion

periods" Initial average weight of Lhe test animals was l-5"3 kg,

The animals were aLlowed an adaptation period of five days, f'eed

and water provided ad l-ibit'um" Af,ter this, feces and urine were

collected for bhree days" Drrring the collecti-on period feed and water

were given ühree times daily at eÍght hour intervals. Urine was

eoll-eeted. in a plastie coflection vessel eontaininB 25 $ù of 6N HCl.

Daily vofumes Ìsretre recorded, a sample taken and frozen å:nmediaLely

at -20 C for future analysis, Feeal maberial v¡as colleebed daily

and dried in a forced air dryer at 60 C" The total feeal eol]eeLion

for Lhe Lhree days was ground and a sub-sample of bhis v¡as ueed for

analysis purposes.

SLudy F: In this experiment f,aba beans, dehul-led faba beans, and
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Table VIII Stud:¡ E Amino Acid Availability
Concentrate as compared

from Faba Bean Protein
to Soybean l,feal (1.4/")

Diet

fngredients

A

Control
B

Fpn

Soylcean neal- (44/")
FPC
Cornstarch
Soybean 0i1
Dicalcium Phosphate
Limestone ,
salt/T.t'I. '
Chromic Çxide
Vitainins¿

Total

Chemical Analysis:

Crude Protein
ltTi l-.r noan
T --^.: -^!J Ð-Lrlv

Methionine
^--^+ 

; *^uJ Þ urllv

43.00

50.85
3.00'l r71

0.40
o" 50
0.50
+

100"00

zõ.oo
6t+.59

3 "oo

o.66
0. 50
0. 50
+

100 " 00

'lo ô1

3 "Ol+
1.13

^1n
0.21.

lo/\

0i)
ld\

20.96

t"¿o
n?n
o "28

Supplied (per kg
15 mg.; manganese

diet):
2^-
) !116. t

sodium chloride 2"1+2 gn"; zínc 10 me.; iron
copper 0"83 mg.; iodine 0.]-7 mg"; cobalt 0"10 mg.

f . ,\Supplied (per kg diet): vit" A 2200 iu; vit" D 33O iu; vit" Btt l_1"0 ug;
Dl-tocopherol acetate 11 mg.; thianrine IICL 11 mg.; riboflavin 212 mg.;
calcium - D pantothenate 100 mg"; pyridoxine HCL 11.0 mg"; nicotinic
acid 10"0 mg.; zinc 120 mg.; l'{ecadox 1.0 gn.
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autocl-aved faba beans, r^rere tested for araino acid availabilities in com-

pari-son to soybean meal. The connposition of each diet is reported in

Table IX. Initial average r,leight of the pigs uas 1ó"1 kg.. There r,'rere

trnro pigs on each of the four treatments and betueen each test period the

anjmals were al-l-or.red a recuperation of four days on a grower ration to

minjmize an)¡ carry-over effect from the previou-s test diet " For the

col-lection of feces and urine, the procedure was exactly the same as

that folloned in Study E. Hor,lever, in this study eight barrows r,tere

used in a l+ x 4 latin square design.

Study G: The objeet of this experiment was to determine digestible

energ-y values of faba beans and dehulled faba beans" Daily, all pigs

were self-fed the basal diet, an amount equal Lo 3% of their body weight.

Four of slx pigs uere fed in addition to this, an extra 25'Á of the daily

r,rreight of the basal- diet, as either '¡hole or dehul-l-ed faba beans. Com-

position of the basal diet is shoun in Tabl-e"X. fn each treatment there

were two pigs, and they were housed in round metabol-ism cages previously

described in Studies E and F. The six barrows had an average initial r,,reight

of 23.5 kg, and were tested in a 3 x I simple crossover design. An adaptation

period of five days was followed by a three day collection period of fecal

material. No recovelX' period betureen five day adaptation periods r.las allowed

since the feed consumed was sufficient to supply all the animalsr requirements.

Amino acid leve1s were determined on a l{odel- 116 Beclanan Amino Acid

Analyser, according to the method of Bragg et al- (fç00). Modifications

include hydrolysis for a period of 15 hours and reconstitution of the

sample to a volume of 100 m.l-. with a sodium citrate buffer aL SJ. 2.2"

One half ml. of each sample was analyzed" To analyze for methionine

and cystine, the samples rvere first oxidized with perfornr_ic aci_d as

desnri hod lrv FIi pe I 1qÁ? ) *hon *uçÐur.ruvu uy frJf'u 1L./vr /, ul¡vrr ureated as a normal_ hydrol¡rsate.



Table IX Studv F Andno
Beans
Iteal
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Acid Availability from Faba Beans, DehuJ-led Faba
and Autocl-aved Faba Beans es compared to Soybean

(t+t-%)

Di€!

ïngred.ients Control

B

ra^1..ôL A9A

Beans

C

Autocl-aved
¡-4UO

Beans

D

Dehulled
Faba
Beans

Faba Beans
Soybean Þleal (44i1)
Cornsta:rch
Soybean Oil
Dicalcium Phosphate
Limestone.,
salt/T.Ì.,1.-
Chromic ftide
Vitarnin s"

Total

Chemical Anal¡rsis ¡

Crude Protein
Ni-trogen
Lysine
Methionine
î-'c* ì nav.y e v¿r¡v

l+2.oo

?nn

0.40
0. 50n(n

f

I00 
" 
o0

18.19
2"gr
l?n
ñ)Q

o "29

]r5.t+2
? rlf)
?ôÊ

ol¡o
n(ô
+

t_00 " 00

L9 "92

L.20
n 1r7

^ 
)tr,

77 .50

15 "l+2
3 .00
?ôa

ol¡o
0. 50
+

100.00

L"2l+

^ 
1r1

o.22

04 "¿)

¿ö.o(
3.00
3.08

0.50
0"50
+

100.00

la /,n

1)?
rì'ìÃ
o.230(,)

Supplied (per kB
15 mg ; rnanganese

diet ) :

2^ñ2 ttLEi t

sodium chloride 2.1+2 gn 3 zine 10 mg ; iron
copper O.8l mg ; iodine 0.1-7 mg ; cobalt 0.10 mg

Supplied (pelltg diet): vit. A 22OO iu; vit. D 33O iu; vit. BU 11"0 ug;
Dl-tocopherol acetate 11 mg ; thianri-ne HCL 11 mg ; riboflavin 2.2 mg ;
calcium - D - pantothenate 100 mg ; p;'ridoxine IICL 11.0 mg ; nicotinic
acid l-0,0 mg 3 zinc 120 mg ; Mecadox t.0 gln



Table X StuSlv G Digestibility

Faba Beans as

Celrposilion of !L1 E1!gl Àiei;
Tnonarìi eni.s

2A

of the Enerry in Faba Beans and Dehulled

Compared to Soybean l,{eal- (hg%)

So¡rbean t'ieaf (48Ø)

I,'Jheat

Snr¡Þraq n f)ì l

I'fethionine

Dicalcium Phosphate

Limestone
L

Salt/T.M.

Chroraic Oxide
)

Vitanrins

Total-

Chemical Analysis:

Crude Protein (fá)

/,-1\r\l-rrogen \7o )

Lysine (f")

Methionine (l;)

Cystine (%)

70 "L6

20.ht+

?qn

0.50

?(ô

1.00

0.40

0. 50

+

l_00 " 00

)o.v4

)"(o

2.U

o"81

o "l+6

Supplied (per'kg diet)r sodium chloride 2.1+2 gn; zínc 10 mg ; iron
15 mg ; manganese J mg ; copper 0.S3 mg ; iodine 0"17 mg ; cobalt 0"10

Supptied (per .,¡g diet): vit" !,22OO iu; vit" D 33O iu; vit" BtZ 11.0 ug;
Dl-tocopherol acetate 1l- mg ; thianúne HCL 11 ng ; riboflavin 2"2 ^8 ;

calcium - D - pantothenate l-00 mg ; pyridoxine FICL 11.0 mg ; nicotinic
acid 10"0 mg ; zinc 120 mg ; l4ecadox 1.0 Sm
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Tryptophan was not deterrnined.

Dietary and fecal nitrogen content were determined b)' the lTlacro-

kjeldhal method (Horor¡itz f965). Feces from each experiment were

coll-ected, dried in a forced air dryer at 60" C., and ground'through

a 1 nr-illimeter mesh screen in a I,'Iiley nú11. Dry matter and fibre vlere

determined as outlined in the Official iviethods of Analysis of the 4.0.4.C.

(fçZO). Energy values r.lere deterndned r,.;ith a Parr bomb calorj:neter"

Analysis of variance of the experiments ri'las perforrned according to

procedures outlined in Snedecor and Cochrane (l'g6l). Differences

a:nong treatments l{ere assessed by using the Student - Ner',iman - KeuI

multiple range test"

Chromic oxide content of feed and feces was obtained according

to the aton-ic absorption spectrophotornetry method of Vlilliams et aI (L962).

Chronric oxide vras utilized in the fecal determinations of digesti-

bilities, rather than total- col]ections. Literature has satisfactorily

demonstrated the rel-iability of this compound as a nutritional tool

(Scfrürch et al, f969). Care must be taken to ensure that the animals

being used for the experiments have consumed the diet long enough to

reach equilibrium in the gut" On a normal consr.unption plane this would

be four days. Houever, if consumption drops, five or six days should

be aIlor¡ed" In particular, this nr-ight be a problem with diets high in

cornstarch or fibre. As r^1e11, the sample taken for anal¡rsis must be

representative of at least one dayls fecal output. After grinding the

dried sample, and before a quantity is taken for analysis, the sample

should be stirred to achieve þe¡legeneity of the fecal material and

chromic oxide. The chrornic oxide has a tendency to adhere to the sides

of the plastic col-lection storage bags, and also it may settle to the

bottom of the sample on storage due to the fine particle size" Ïf these



observed, no Droblems ldith

31

accÌracy i¡il-l be encounteredprecautions are

in analysis.



RESULTS

Resul-ts of St,udy A are reported in Table Xl. Overal-l- feed intake

on the faba bean diet itas about 9f, Louer than the control diet while

intake for the dehull-ed faba bean diet was about 2O"/. Louer than Nhe

control- feed intake" It was found over the 3 ueek test period that

faba beans and dehull-ed faba beans gave sinril-ar rates of gain which were

significantly less ( p ¿.05) than the control diet. Feed efficiency was

best for the soybean diet r,¡ith the dehull-ed faba bean and faba bean diets

poorer bV lJ*% and I8l respectively"

The outcome of Study B is shown in Table XIl" Part A invol-ved

feeding the test protein sources without methionine supplementation,

in comparison to soybean meal.

For the 11 day test period, feed intake was greatest for the pigs

fed the autoclaved faba bean diet. Pigs fed the soybean meal or dehulled

faba bean diet had identical level-s of feed intake while pigs fed the

faba bean diet ate l-3ii less than the level recorded for the soybean meal

diet. These large differences in feed intake uere not reffected in rates

of gain for, as noLed, the diets containing the various types of faba

beans gave similar rates of gain but significantly (P < "05) Iovler than

the soybean meal diet. Feed efficiency was much better for the soybean

meal diet than the faba bean diet, the autoclaved faba bean diet, or the

dehulled faba bean diet which vrere 36%, tnï/", and 65% poorer respectively

than the soybean meal- diet.

Supplementation r^rith Dl-methionine gave an immediate response

(faUle X1l - Part B). Average feed consumption on the faba bean and

autoclaved faba bean diets was the same as the control, vlhj-le pigs fed

the dehul-Ied faba bean diets ate 19% aess than pigs on the so¡rbe¿¡ *"u1
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diet. There Ì^iere no significant differences between diets in average

daily gain. Comparison of i;he final feed efficiencSr values for part B

shovred the dehul-led bean diet the best followed by the faba bean, autoclaved

faba bean and soybean meal diets which were poorer by T,q!, rfL, and r31,,

r.eqnenJ'.i r¡a'lr¡ tr'aarì af f i ni an^" i-*-^"^,1 -^-ì-^J1.lttÞPçut/r-vv¿J. rvvq v¿-lvrv¡rv, imprOVed markedly frOm Part A tO Part B in

diets containing the different faba bean by-products, tr,Iith supplementation

in Parl B, feed effi-cienclr values of the faba bean, autoclaved faba bean

and dehulled faba bean dj-ets i_:nproved. IB%,237!, and, JZiJ respectively.

In Stud¡r C, the value for the a¡nino acid content of F.P.C. r,,ras based

on earl-ier analysis. This data proved to be incorrect, resulting in
markedl¡' lot;er l¡rsine content than calculated. In addition, duri-ng flre

course of the experiment an outbreak of scours occurred, in particul-ar

affect,ing feed consumption and rates of gain in period rr, Table xrr].

Feed consumption and rate of gain r'¡ere inferior due to these fac¡ors

which added to the j-naccuraclr in assessing the value of F"P.C"" A repeat

experiment, Study D, tras conducted"

The results of study D are report in Tabl-e xrv. rt vlas found

that at the end of the 21 day test period, no significant differences in
retes of gain coul-d be noted between the control and F"P.C, diets. Feed

consumption and rate of gain l/'Jere siitrilar for both groups of pigs through-

out periods II and ITI.

rn period r the F"P.c. diet had a feed efficiency varue 33i,, beLLer

than the so¡rbean rnear diet" fn period rr the margin narroued lo 5,Á in

favour of the F"P.C" diet and, finalty in period III there was no differ-
ence between the two treatments. The overall feed efficiency values

showed the F"P"C. diet lll better than the soybean meaÀ diet.
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Sl-,,rì¡¡ E,,t.i'ì iz¿:rì semi-nììrified diets with the test material as thev uqqJ

onf¡r source of protein and cornstarch making up the remaining portion of

the diet. Table XV records individual anino acid availabil-itÍes for

F"P"C, and soybean meal- (M%), t" r^rell as digestibitity of dry matter

and nitrogen and nitrogen retention as a percent of nitrogen intake.

For eight of the essential- arnino acids, F.P.C. has significantl¡'

greater availability (P { '05)' In the cese of methionine, the tr+o

protein sources shor¡r no significant difference, although the soybean

meal is slightl¡r higher. ìrTitrogen and dry matter digestibility are

significantly higher (p <.O5) for F.P"C. than for soybean meal" Nitrogen

retention as a percent of intake, shov,rs no statistical difference between

treatments.

Exam-ination of the essential amino acids shovls the F.P.C" has its

most available arnino acids represented by arginine, histidine, leucine,

and lysine, then isoleucine, phenylalanine, threonine and val-ine, vrith

methioni-ne the least availabl-e. The sor¡bean meal control has arginine

and histidine as its most available amino acids, fol-lowed b;r leucine.

lysine, methionine and phenylalanine, with isoleucine, threonine and

valine as its least availab]-e essential anino acids.

The non-essential an¡-i-no acids for F.P.C" have greater than 9Øá

availability with the exception of alanj-ne which is slightly bel-ou 90Ø"

Soybean meal has aspartic acid, cystine, glutamic acid, proline and

serine vrith greater than gOiL avallability, vuhile alanine, glycine, and

tyrosine are less Lhan 9O/" available. The availability of cystine from

so-lrbean meal- is statistically greater than cystine from F"P.C..

Study F (Tabte XVI) shows arginine and histidine the most availabl-e

essential amino acids for al1 treatments. The trend is for isoleucine.

leucine, lysine and phenylalanine to be the next most avail^able group within



Tr Þ'l a lf\/ Sf.rrdr¡ E A nnn npnl.Y-g.]g.I__3 ^ 
-,^.,' r ^ r^-: 'r .i +-- ^p Arnino AcidssvolJav!¿ruJ vf

Pigs

/.1 \
\7b ) 7Or urour_ng

Amino Aci-ds
Soybean
Meal

Source of Protein

Faba Bean
Protei-n
Concentrate

Essential

ARG
HIS
]LE
I,EU
LYS
ImT
PHE
THR
VAL

Non-Essential

ALA

^cÞ
CYS
GLU
GLY
PRO

SER
TYR

Nitrogen digestibility
Dry Mtatter digestibility
Nitrogen Retention
(as a 7á of intake)

92.5 b
87.7 b
AA 2Ìa
BB"7 u
90"0 a
90.r b
88.0 b
87"0 b

Q?(h
91"6 b

ajo. o D

BB"1 b

Bs.6
o1 0

o1.r

o/. Ã

a-r o
a? /,

BB.B
a)ry
qlA
qt ),

aa)
o? /.

92 "3

olL

arA
q? /,

I

a

d

d

a

0,7
o"g
L"5
r"2
Lrz
1,4
L.2
L,h'rÉ

2.r
L,2
1,6
0"9
I.B
1"1
0,9
1"6

lo
o.g
3 "l+

d

b

Each treatment consisted of 16 pigs.

Va1ues with the same subscript are statistically sjmil_ar. a>b.
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treatments. In general, threonine and valine are next in availability

while rnethionine is the l-east available for aII treatments. Generally

speaking, the essentia] amino acids from dehulled beans are significantl¡r

more available than for the other treatments, followed by the so¡rbean

-^^ I ^,,+ ^^'l ..,^t fô t-ô 1^^ô hô ^ *^ c.i -^ I 'l-- a^ r^^ r^-meal., autocJ-aveo J'apa oeansr ano rl_naJ_Iy laoa Ðeans.

Differences in availabil-ity of amino acids between faba beans and

autocl¿ved faba beans are smal-l with values significantly greater for

autoclaved faba beans in three instances (leucine, isoleucine, and

phen¡¡lalanine). Both l;ysi-ne and methionine are significantly more avail-

able in soybean meal and dehulled faba beans, in comparison to faba beans

and autoclaved faba beans.

There is no pattern '¡hich is consistent, as far as grouping the

non-essential- anrino acids for avail-ability r^rithin treatments. As a uhol-e

the dehull-ed faba bean diet had more availabl-e non-essential- am-ino acids "

followed by the sovbean meal- diet, and finally the autocl-aved faba bean

and faba bean diets r,vith few significant differences. Cystine was

equally avaj-lable in dehulled faba beans or soybean meal, and was

significantly more avail-able than in faba beans. Cl'sLine in faba beans

ïlas more available (P (.05) ttran in autoclaved faba beans.

Nitrogen digestibility vlas significantly greater for the dehull-ed

faba beans, followed by soybean meaI, while autoclaved faba beans and

faba beans were similar in nitrogen digestibility"

Dry matter digestibilities were similar to the nitrogen digestibil-

ities, for their respective treatments, i-n percentage val-ues and l-evel-s

of significance "

Sovbean meal gave the best val-ue for nitrogen retention as a percent

of intake and vras significantl¡r þigþer (e ( "O¡) tfian al-l- other treatments.

The autocl-aved faba bean and dehull-ed faba bean diets \^rere si:ni lar and
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Ïrere significantly Sreaier than the faba bean diet"

Study G had as its objective, the determination of digestible

ener$, values for faba beans and dehulled faba beans. The digestible

energy coefficients r^¡ere derived by extrapolation from a graph. Diges-

tibl-e eners¡ decreased from dehulled beans to whole beans vlith values

of l+L62 calfgn" D.lr{" and }BO2 cal/gm. D"lvl. respectivel¡r. The basal diet

gave a value of 3B2l+ cal.fgn. D.I'[." Results are reported in Table XV]-l.
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't

Table XVlI Stud¡' I Digestible Energr Values* of Faba Bean and Dehul-Ied

Faba Beans for Gror.ring Pigs

2
Digestible Energy Digestible Energr

Feedstuff Kcal./Xg. n.ti. Coefficient

Basal Diet

I,,lhole Beans

Dehulled Beans

?9,2 t,

?añ)

4ro¿

85.4

84.5

tr',vnraqqad nn ¡ 1^^¿-.. - -UU)'o Ory matter þaSl-S.

Eæh val-ue derived f,rom 6 p5-gs,



DISCUSSION

In Study Í. for the first and second weeks, rate of gain r,vas about 30%

'l pss f n¡ f.he ni r- '^' tL^ r-L^ \c:n di ef.. when r:ômnared t,o ni rrs fed theJçÐÐ IUI Ur19 prE!Ð IULt L,l1U f dUd UçOIr UIçUJ Wr1ç11 Vvrrrpur vu

so¡rþs¿¡ meal diet. Houever, in the l-asl week of fest, feed consumption

and rate of gain for pigs fed the faba bean diet approached the values

for pigs fed the sovbean meal diet" The corcesponding feed efficiencv

values for niEs fed the faba bean diet were poor in the first ¡,veek of

test but were much improved in weeks trn¡o and three. Pigs fed the diets

containing dehulled faba beans showed the l-owest feed consumption of

the three experimental diets throughout the test" This resulted in pigs

fed the dehul-Ied faba bean dj-et consistently shoui-ng the poorest cumuLative

weekly rate of gain. The overall feed efficiency value for these pigs was

slightlv better than for pigs consuming the faba bean diet, but stiff in-

ferior to the vafue produced by the pigs consuming the soybean meal- diet.

Stud¡r B, Part A produced siniilar resul-ts to those of Study A with

the faba bean diet again out-perfornr-ing the dehulled faba bean diet" Pigs

fed autoclaved faba beans showed a slight improvement over the faba bean

and dehulled faba bean treatments.

In Study B, Part Brall faba bean treatments responded dramatically to

Dl-methionine, so that the overall outcome was no significant difference in

average dail¡¡ gain among Lreaùments. In general, feed efficiency favoured ì

the faba bean treatments, with the greatest response shovln by pigs consuming

the dehulled faba bean diet" Part qf the improvement j-n feed efficiency

r¡ould be due to the difference in pig size r,rhen the Dl-methionine treatment

was begun. Sjmilar responses to methionine supplementation of faba bean

diets have been reported by other authors working with pigs, i.reanling rats,

and chicks (Bal-boa et al L966; Bel-l-o et al- 1972; lfil-son and l,fcNab 1972;

kl+
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LeDividiche 1973) "

trnlhere fab'a beans r,Jere fed in mash diets for young growing pigs, pigs

fed the soybean meal- control- diet gave significantly greater weight gains ,

(Stothers L97l+). Although direct comparison of these studies with that

test are not possible, it can be noted that unheated faba beans in a mash

diet resulted in a depressed feed consumption and average daily gain to a

greater extent than for pigs fed sjmilar diets in these studies where the

diets were pelleted.

It appears that from the resul-ts of Study BrPart B, faba beans, de-

hulled faba beans or autocl-aved faba beans can replace soybean meal fotally

as the supplementary protein source for pigs initially r,,teighing about 20

kg., provided Dl-methioni-ne is included in the pelleted die'b to meet the

anima I s1 recrr:i rements

ft is known that heat treatment plays a rol-e in improving utilization

of faba beans (getto et al 1972; luiarquardt and Campbel-l- L973). In these

studies the response of pigs consuming heated faba beans as compared to

faba beans may be reduced, as a resul-t of the heating of the faba beans

in al-l diets during the pelleting process. More comparative data on the

effects of different heat treatments on faba beans for pigs would be valu-

õUIú o

In these studies a longer test period may have gÍven cl-earer trends

on l,¡hich to base conclusions, as there seems to be some compensatory feed

consumption and rates of gain in Study B, Part B.

Study C and D gave contradictory results, but as has been explained,

the diets in Study C r,lere not formulated correctly so this discussion r,uil-I

be concerned primarily r,'rith Study D. The results of Study D suggesi that

F.P.C. can successfully replace the so¡rþs¿¡ meal portj-on in a prestarter/

sbarter diet for pigs r,reighing initially 7 "5 kS" and fed up to l.2.6 k8."
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In the firsi; tv:o perio¿s (Ta¡1e XIV) it appeared tirat F.P.C. in the diets

uould out-perform the sovbean meal diets, Howeverrihe final result was

no significant difference in average daily gain betvreen treatments, af-

though feed efficiency favoured the F.P.C. diet.

To be sure of the results presented in Tabl-e XlV it niight have been

better to extend the test period for longer than 21 days, and also replace

part of the fish mea] r,ri-th more F.P.c.. The perforrnance of the pigs fed

the F.P.C. diet v,¡as relatively consistent from period to period suggesting

that perhaps this protein sounce is more acceptable to ueanling pigs than

that of so¡rþs¿¡ meal. As far as the author is aware, there have not been

any other published studies testing F"P.C. in diets for young pigs.

It ís of interest to note that in Study C the lysine leve1 was about

2O'fr below the requi-red level uhile feed consumption and average daily gain

wene about 2O'l less, suggesting a linear relationship betueen lysine level-

and grorlrth rate "

Study E showed that the arn-ino acids of F.P.C. are r.rore highly available

than soybean meal for all essential arn-ino acids except methionine where they

are equally available, Considering the outcome of the grouth trials of

Stud¡r D, it t^lould be expected that the tuo test proteins rrrould at l-east be

equally availabl-e to the anj-mals, so the gror^rth data and arnino acid avail-

abilit¡r data can be seen as supporting each other. The metabolic utiliza-

tion of nitrogen, expressed by shorrríng nitrogen retained as a percent of

intaker v,Jas equal for the tuo treatments suggesting that any substances

vlhich might be present in faba beans, that r¡ou1d retard growth or nutrient

retention, are not present in appreciabl-e amounts in the F.P.C. product"

llol:ever, r¡,rork done using broil-er chicks fed rau or autoclaved F.P.C. gave

some indication that at the higher l-evel- of F.P.C. (Slr,9Íá) used in chick

diets, autoclaving might produce an jrproved utilization of the rrr.nt.e'in
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(l'faryuardt et aI 1976). As vrith StudJ'D, there is no other published pig

data available to compare r,rith this stud;r.

E:<periments by Pastuszenska et aI (l-.97L) and Sauer (tglz) uith data

shor,,ring arrrino acid availabil-ities of faba beans and dehul-led. faba beans are

given in Table XVITI as well as the data from these studies. All- three exper-

jments utilized diets r,uhich had the test protein as the onl¡r source of ni--

trogen i^:ith cornstarch maki-ng up the rest of the diet. Sauer (f9?Z)f¡aa 4

anjmals per treatment and his reported standard errors are equal to or l-otrrer

than those obtained in this study. Pastusze'rvska et al (L974) had 4 anjmal-s

per treatment but did not report any standard errors. This study had eight

pigs per treatment and standard errors are reported for the individual- am-ino

acids ¿as well as nitrogen digestibilit¡'. The availabil-ities of the a¡nino

acids of soybean meal compare well for aJJ 3 studies, varying only I or 2î1

from each other" No clrstine values were reported by Sauer (tçlZ).

For the faba bean diets the results of Sauer (tglZ) and this study

compare very favorably, while the val-ues obtained b¡r Pastuszer¡ska et al (tgZ|r)

u¡ere much lower. Since Pastuszewska et "l 
(t974) did not report standard

errors it is not possibl-e to deterrnine the variation between pigs. In general,

the dehulled faba bean diet in the work of Pastuszewska et af (t974) afso

showed availabilities much louer than those of this study"

Faba beans had nitrogen digestibilities in this study and that of Sauer

f -^^^ \ ,. -ã 1 i/1(1972), differing br' less than þ,, Dut, rne varue of Pastuszeuska et al (tgll*)

was 3.5% Iess, rnhich is still reasonably comparable" The separation bet'¡een

the nitrogen digestibility coefficients increases with dehulled faba beans

Lo ?"5% lor¡uer for Pastuszewska et al (tgllr), from this study. Sauer (tçlZ)

did not test dehul-led faba beans" The reason for the differences between

this stud¡¡ and that of Pastuszevrska et aI (197L) could not be determined.

Although the anrino acid availabil-ities and nitrogen digestibilit¡r
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Table F'/III Comparison of Apparent Availabili-ties for Pigs of Soybean Meal
|, , ^t\U+l+|'), Faba Beans, and Dehulled Faba Beans

Feedstuff

Reference

S nrrha¡ n lvla¡ 'ì

^Þ1õDU

Dehulled
Faba Beans Faba Beans

ABCAB

Amino Acid (%)

Essential

ARG

HIS

II,E

LEU

LYS

I.ßT

PLIE

THR

VAL

Non-Essential

ALA

As'p

CYS

GLU

GLY

PRO

SEN,

TÏR
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coefficients seem to suggest that dehulled beans are a better protein

source than so¡rbean meaÌ, faba beans, or autocl-aved faba beans, the meta-

bolic utilization of nitrogen does not support this conclusion (la¡te XLX) "

tr'or nrndrret.ir¡e nìrl-nñses. t,he n'if,rorren rthie.h is avaifabl-e to the ani¡ral is

that amount not excreted in the urine or feces. l,rllnen this amount of nitro-

gen is expressed as the percent retained of the nitrogen ingested, it alIor,vs

a comparison of the relative efficienc¡' of utilization of the protein by

the anjmal. The results of this study show the so¡rþean meal diet had a 9iá

higher retention value for nitrogen than ei-ther dehul-l-ed faba beans or

autoclaved faba beans, The faba bean diet r¡as l-or,¡est r¡ith a retention as

a percent of intake about {-1,í lor,,rer than the autoclaved faba beans.

Pastuszewska et af (fç74) also found the soybean meal diet gave the best

-'i *-¡^nan ra*an* i¡trurvõv¡r.---.,-*on as a percent of intake, but the faba bean and dehulled

faba bean diets uere lor,rer b¡r S.5,1 and 10i.1 respectively, than the soybean

mea]- di-et "

From Table XIX by comparing the data of Pastuszewska et al (1974) with

that of this study, it can be seen that the level- of feed intake betvueen pigs

on the same treatments is comparabl-e except for the soybean meal diet, uhere

the pigs of this study consumed the most grams of nitrogen per day. This

should have the effect of increasing rate of passage and possibly decreasing

nitrogen digestibility and retention. Houever, the actual- result is a higher

retentj-on of nitrogen as a percent of intake , byr llil for the soybean meal

and dehulled faba bean diets, and 6.Bi! for the faba bean diet, of this study

over the results of Pastuszeuska et al (tglln)" In part, the l-ower nitrogen

retention values by Pastuszewska et al- (tçZLo) can be related to l-or,ler diges-

tibilities already noted"

Tt seems that within the range of feed consumption in this study, the

values for nÍtrogen digestibili$r and retentj-on as a percent of intake were
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not greatly affected since all treatments gave results consistently higher

than those of Pastuszev¡ska et aL (Úllo).

The disestibl-e energ¡ values detennined in Study G compare vle]l- wi-th

other research data " Studies similar in design have their resul-ts given

in Table Xï.

Henr-rr ancl Bourd on (t973 ), deternrined the ener&f values of faba beans

and soybean meal by substituting the test protein for variable portions

of the basal diet, which was composed of corn and soybean neat (\t%) " Tr,vo

of the diets contained faba beans at levels of 15 and 3ú and tno of the

diets contained so¡rþs¿¡ meal at 10 and 2Ofi.Ievels, leaving the fifth group

of pigs eating the basal diet. This gave three points by which the digesti-

ble energr coefficient coul-d be calcul-ated for each test protein. The

sccond axner iment carried out by these researchers 'l'las to deternr-ine the

utilization of the energr for dehulled faba beans in comparison r,rrith faba

beans and soybean meal-. One level of test protein vtas fed and the energ/

digestibility calculated using the values derived in the first experiment"

Pastuszewska et aI (19?4) fed four diets, consisting of a protein-free diet

and three diets containing so;rbean meal, or faba beans or dehul-led faba

beans in variable combinations with cornstarch, as previously discussed"

To deternrine the energy digestibility of the test proteins, the value of

the protein-free diet was used as the basal figure and the respective

coefficj-ent for the test protein was calculated based on the value obtained

for the single substitution level-"

Enerr¡¡ values obtained by Henry and Bourdon (t973) and Pastuszewska et al

(Lg1Ð are l:I"2l, and 10.6fr ini.ener respectivel¡' than the N.R.C. (1973) value.

The differences m)' be due to their source of soybean meal- and method of

extracti-on of oil from the meal.

In Nhis study the procedure was to feed a basal- diet then add the test
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protein to the basal diet. Once the digestibility coefficient vlas obtained

from the graph then the Kcal.fk,3. D.1,1. can be calculated b-rr simple multi-

plication"

The energr values obtained for the diets uere plotted on a graph and

extrapolated back to 100Í of test material-.

Comparing the three studies, all the values for faba beans expressed

on a Kcal- 
" /Ug" D"M. basis are i^¡ithin 5f' of each other r,¡ith this study in-

termediate to the other two.

Several compounds have been implicated in explaining the impaired

perfornance of some ani-rnals fed faba beans and/or it,s by-products. These

compounds include trypsin inhibitor(s), hemmagglutinin, tannins, as well

as the structure of the protein molecule in some plant proteins. Trypsin

inhibitor acts by causing h¡rpertrophy of the pancreas and hypersecretion

of enz¡rmes (Haines and Lynan L96Iz Leiner and Kakade 1969)" Both trypsin

inhibitor and pancreatic enzJrmes are rich in cystine, -,'lith the c¡rstine

contained in the trypsin inhibitor relatively unavail-ab1e (Neuratn 1961;

Kakade 1969, 1973).

Thus¡where faba beans are fed there is potentially l-ow availability

of sulphur containi-ng anr-ino acids, and an increased metabolic need due to

h;rpersecretion of enz¡"mes.

Hemmagglutinins are present in faba beans buf to date have been a

bigger problem in human nutrition" l'Íarquardt et aI (1975) concluded that

neither trypsin inhibitors or hemmagglutinins severely inhibited faba bean

utilization by the chick,

Tannins are extremely reactive substances and have the ability to

combine r¡ith and precipitate proteins (Bate-Smith 1962). The purified

tannin isolated from the faba beanr .¡Jhen incorporated in chick cliets at

a level of l+i/"lrill- cause severely inhibited nutrient retention and some
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mortality (I4arquardt unpublishecìr19?6). Assa¡rs of the level of tannins

in the faba beans shor¡ levels of less than O "5% of fhe faba bean (l'faryuardt

,npublishedrl!16). Therefore, the level- of tannins in the grovrth diets of

this study r.rrould be less than O .251!. The magnitude of inhibition of nu-

trient util-ization for pigs at this concentralion has yet to be established,

but this ma¡r be a contributing factor to the depressed avail-ability of the

nutrients of faba beans.

Dehulling the faba bean removes virtually alt of the tannin (Tanguy

and I'lartin Lg73), and fibre, which causes a dramatic increase in avail-a-

bility of arnino acids. Study F shor,rs avail-abilities for dehull-ed faba

beans greater than those for soybean meal, although the netabolic utiliza-

tion of nitrogen was 8,5% lor,¡er than for soybean meal. Since the

effect of the trypsin inhibitor and hemmagglutinin can be considered sr.ralI,

and the tannins have been ehrninated, there must be some alternate explana-

tion for the lor¡er nitrogen retention as a percent of intake.

In their natural state, plant proteins can be shor¡n to be resistant

to proteolytic enzJrmes (Grau and Carroll- 1958; Lei-ner 1958), i"e. kidney

bean globulins were shown resistant to proteolytic attack and acted as

inhibitors to digestive enz)nnes (SeiOte and Jaffé 1969). Nj-tsan and Leiner

(11gl;) observed that arnino acid absorption of rau soybean flour was delayed

to a more distal portion of the small intestine" Absorption of the end-

products of digestion for heated soybean flour began in the jejqnum, and

levels of amino acids from rai,'¡ soybean flour digestion did not begin to

decline until digesta reached the ileum. It is proposed that the il-eum is

less efficient in absorbing amino acids than the combined absorptive capac-

ity of the jejunum and ileum (nbiOi L976), therefore the net resulL r,¡ould

be lor^¡er nitrogen retention. Heating the soy flour denatured the protein

mo-1ecu1e enougþ to a1low enzyme attack r,uhich improved utilization and
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retention of nitrogen"

The resul-ts of Study F, shov¡ lolter nitrogen retention as a percent

of intake for faba beans when compared i¡ith autoclaved faba beans. It

has al-so been demonstrated that autoclaving dehulled faba beans gives an

improved nitrogen retention, and, that autoclaving F.P.C. may improve

nitrogen retention for broiler chicks (Marquardt and Campbell f973;

l4aryuardt et al f97 6) "

Another aspect which shoul-d be considered is the effect cecal micro-

organisms play in alteration of dietary protein. Experiments measuring

the difference between ileal and fecal amino acid level-s of the digesta

clearly show that the cecal micro-organisms can degrade certain amino acids

and synthesize others, changing the fecal amino acid pattern compared to

ileal amino acid patterns (EasLer L973; Zebrowska 1973; Hol-mes I97l+; Sauer

Lg76). It is possible that the dehull-ed faba beans gave high apparent

arnino acid avail-abilities because of a large amount of degradation by the

cecal micro-organisms. This degradation vlould be reflected in a lower

nitrogen retention as a percent of intake, than woul-d be indicated by the

arn-ino acid availabilities, as shor¡n in Study F.
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SU}fl,IARY

1" Addition of Dl-methionine to meet the ¡'6¡¡9 pigs'requirements allowed

the total- replacement of soybean meal by faba beans vlhere as much as h9 "lrli'

faba beans were used in peJ_leted diets, for pigs initially rveighing

approximately 20 kg..

Pígs fed dehulled faba beans shor¡ed the greatest response to DL-

methionine supplementation in comparison to the part of the stud¡r where no

Dl-methionine was suPPlied.

Autoclaving the faba beans was of some benefit r,,¡hen no Dl-methionine

was included in the diet, hor^lever some of the effect of autoclaving nay

have been reduced due to the heating associated uith pelleting.

2. Faba bean p"otein concentrate successfully replaced the so¡rbean meal

portion of the diet f.or prestarterfsilarber pigs weighing initiall¡r 7"5 kS."

Feed consumption and rate of gain for pigs consurning diets containing F.P'C.

i-nstead of sqybean meal-, ï,ere consistent and essentially equal to the values

recorded for the pJ-gs consuming the soybean meal diet. Houever, feed

efficiency Ïras better by l-Oij for pigs fed the F.P.C. diet in comparison r,rith

pigs fed the soybean rneal diet.

The essential amino acid availabil-ities for the F.P.C. uere better than

the corresponding values of soybean meal, except for methionine where they

were equally availabl-e " I'fore detailed studies conducted over a longer period

are required to deterrnine if F.P,C. can also replace part or all of the fish

meal used in the diets for young grouing pigs"

3. Overall amino acid availabilities for faba beans and other faba bean

products are, from highest to louest, dehulled faba beans followed by auto-

claved faba beans, r,rhich have slightly higher availabilities than faba beans'

Dehulling the faba bean reduces the fibre component of the diet
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re-considerabl¡' ¡¡¿ also removes the tannins v;hich ma¡' pIa¡' a rofe in

,l..^i -n -'r*-i 6¡f rrrni l ol-'i I ì*-r(,lUUJIfB IItlLr.t'IsIlU 4 vofIGU¿¿¿uJ' ê

Although the dehul-Ied faba beans gave the highest anrino acid avail-

abilities, the nitrogen retention as a percent of i-ntake t^ras no greater

than for the autoclaved faba beans" Additional heat treatment ma:r be of

value for dehull-ed faba beans, to render the protein more susceptible to

digestive enzymes. The high amino acid availabilities of dehulled faba

beans rnay be due in part to degradation of the undigested arn-i-no acids in

the cecum.

Further studies on the effect of tannins on nutrient retention and

nature of the faba bean protein as it is affected by heat, may provide nays

in which the faba bean and its by-products can be used to greater advaniage

in suine diets"

t+" Using the IIRC (fgn) val-ue for solrbean meal as a standard, the diges-

tible energi¡ content of faba beans is equal to, and the value for dehull-ed

faba beans exceeds that set bl'the NRC (L973)" Thus, on an eners¡ basis,

both faba beans and dehul]-ed faba beans could be considered as suitable

replacements for soybean meal.

In revieu, based on this study where faba beans are considered as the

only supplemental protein source f or feeding young gror/'Jing pigs, it shoul-d be

realized that the depression in pig perforrnance is multi-factored, a lack of

sulph¿r containing ani-ino acids being the most serious problem. Tt luould be

expected that there are levels of faba beans, lower than those used in this

study, which should give satisfactory results, i.e. partial replacement of

supplementary protein sources.

Ler¡is and Aherne (tgl6) r,rrorking with pigs between 10 and 90 kg., replaced

variable amounts of solrbean meal r,lith faba beans without providing supplemen-

tal methionine, It r,las concluded that the optimal level- of faba beans r,¡as



between l-O io 257á of the diet with tittle or

However, average daily feed and rate of gain

comparison to the control diet, using soybean

n¡n*a'i h <^r1r^ê

5B

no effect on feed efficiency.

vrere decreased slightl¡r in
*^^'ì ^^ +ì,^^ ^..**l^*^-+^ìlllsdI dù L,ll.Lr1JPJt'llLt'l1Lré-L
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Appendix Table II

Source of Variation

Degrees of Freedom

^*^'t----t ^ ^.4nrrÕIJ ÐJù \Jl_

I{ean Squares
as a percent

Treatment

6h

Variance betueen treatments for Study E:
íor amino acid avail-abilities, nitrogen
of intake, and dry natter digestibility.

Peri-od Sex TxP TxS SxP Error

? 'lq

Amino Acids

Essential

ARG

HIS

]LE

I,EU

LYS

IVIET

FHE

Ï]JR

VAL

Non-esÞential

ALA

CYS

GLU

GLY

PRO

SER

TYR

\Ti *rnoan

Ðvnr .l.4qt.t.or

28.86

32.2O

136.73

1?A )É,

r77.66

11" 14

52 "o5

ro3 "32

156.o7

1

¿)1.O45

48.22

aJ_.vo

?Q Ã/.

th6"r2

2.24

)).04

90 "59

(("ro

17.88

6.71+

, a^af o -LU

48.2r

-t / |)4. 04

1)O.1Q

J4. Oö

?,q q(

57 "25

tla oÁ

20"o1

6l+.26

1? 4.7

l( qa

¿+I. aio

2.75

lÃ nÃ

t+"o2 r"73

4 " 01 l_.l_2

2I.l+O l+.38

L3.Ot+ 3 "29

3t+.o7 10.08

16.85 5.o3

rL"39 0"87

12 "73 t+.24

L7 "54 IL"g0

n

+)o()

8.10

4"11

l.6"35

l'6.50

0.00

,.uo

B. 89

5 "93 235 "60

0.01- O.l+6 1"02

o.oo r.65 L,73

0. o0 B .18 t+,53

0"02 5.39 3"00

5,38 6.38 2"93

9 "28 3 .9t+ 3 "86

o. 02 5 "t+6 2 "82

0"04 r+"6t 3"65

o.o4 g"3g 6"46

26

.' ô^
Õ ô7V

2 "64

t, QA+. /v

L"49

6 "t3

- 2"51+

I.t+9

/, Êal+ . uv

1/ /-16.6') 12"',lo 23 "52

1.68
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Appendi-x Table IIE Analysis of Vaniance arnong treatmer¡ts for Sbudy Fl
Mean Squares for a¡nino aeid availabilities, nitrogen
reter¡tion as a pereenü of, intakeu and dry matten
digesb5.biliÈy,

Souree of Variation

Degrees of Fbeedom

Treatment

3

Period

3

Pigs

f',
t

Error

'rÊ

Amino Acids fi

Esse_ntiaL

Jl!úu

HI$

ItE

LEU

tYs

l,{EI

PHE

THR

VAL

Ib¡r-essentiaJ"

ALÁ.

ASP

0ïs

Gtu

GtY

PRO

SER

T]R

Nitrogen

Dny Matten

&3,57

ll+.6"gl

235"85

Lgz,g3

l"06"oo

1160,/+8

2M.L7

29L,L3

,3,6ùþ,56

39A"62

2Q2,65

ha$.5A

L25.L9

h65 "59

785"52

¿LL"25

366.ra

289 "98

329"61+

L"22

Q,3g

13,90

l+'25

l+'79

23,68

5.7L

) ")b

l_4,10

l.2'l+4

0"94

l+"L3

l_,gg

ó"08

3,6,96

a,65

6t,5t*

9,ht+

0"58

2"54

5 "5CI

L5 "57

9,69

11+'70

50"98

g"4g

trO"gtr

22"O2

2L"57

6"1ç9

LL.22

l+,74

3 "25

L9"63

h,l+l+

E,C?

26"55

4ø24

0,97

løt67

2"6L

1" 50

3"7L

ó,84

n.31

l+'33

2"28

2,55

2"24

3"5L

r"54

5 '¿sg

l..2,47

e"2û

&,a6

1-3 
"/+0

L"32
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