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For the evaluation of faba bean-rapeseed concentrate as a dietary protein and
energy supplement, 96 (1 day old) broiler chickens were used. The following
experimental diets were compared: C = soybean meal-based control diet, RO =
soybean meal-based diet supplemented with rapeseed oil, T = soybean meal-
-based diet supplemented with beef tallow and FB-RS = faba bean-rapeseed
based extruded concentrate. The starter and finisher types of the four experi-
mental diets were used. The weight gain, feed conversion factor, and protein
utilization in broiler chickens fed the FB-RS diet were higher than in those fed
the control soybean meal-based diets. The carcass quality and yield were not
different among dietary treatments, although the meats from chicks fed the
FB-RS diet were slightly more yellowish. The results show that the FB-RS
extruded concentrate can be used as a protein and energy source in broiler
chicken diets, replacing soybeans. The extrusion technology improves the ap-
plicability of rapeseced-legume mixtures.

broiler chickens; faba beans; rapeseed; soybean extraction meal; beef tallow;
extrusion cooking

INTRODUCTION

High costs of feeds based on imported components is major concern of
poultry producers in Central Europe and many other countries. Therefore,
considerable effort has been directed to obtain protein for poultry diets from
Sources which are less expensive, and moreover, can be grown locally, which
Improves the import-export balance. In countries not able to afford costly
Imported feedstuffs, the search for lower-cost alternatives is frequently an
Conomical necessity.

Since several years, the feed industry has been interested in the nutritional
Potential of faba beans and rapeseed, both easily produced in Central Europe,
a a source of protein in poultry diets. Both faba beans and rapeseed, because
OF their high protein content, are attractive feedstuffs for chickens, however,

€ Nutritional value of these feeds, especially when applied as a sole source
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cages of six birds (3 males and 3 females) were randomly ass
of 4 dietary treatments formulated as starter and finisher
(Tabs. I and II). The experimental diets were
-based control diet; RO
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| p'rOV?d ol amino & 'dg\ (Schwenke, 1990). Further improvement may paper (Réblova et al, 1995a). The diets within starter or finisher were
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l 5 .od sienificantly lower weight gains than other diets (Nwo-
Wi seeds produced significantly ! e o = 0
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igned to each
] diets, respectively
as follows: C = soybean meal-
= soybean meal-supplemented with 8.99 (starter) and
7.0% (finisher) refined rapeseed oil, respectively; T = soybean meal supple-

At the end of experiment, 4 birds (2 males and 2 females), having body
weights approximating the mean of each group, were used to evaluate the
carcass quality, the yield, and the fat content.

Analyses of diets and faeces were performed after the conventional stan-
dard methods. The protein content in faeces w

h as determined using the uranyl

: S - seeds are acetate method (Hartfiel, 1961).

5 wi ot rowth rate (Shires et al., 1981). If see ho el |
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Means were compared using contrasts (Steel, Torrie, 1980). The statis-

L 1983). The feed conversion factor is impaired even in case of low glu- tical significance was evaluated on the probability level of 0.05.
al., 3)

© rapeseed

‘ Nl cosinolate rapeseed (Elwinger, 1986). The adverse effect 0{ wt;eael .

L could be partially eliminated by thermical treatment (P‘Cter“s”h:‘_ turé S
M 1988). Therefore, we considered the extrusion cooking of the seed mix

The nutrient retention values are shown in Tab. III. Higher digestibilities
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I. The composm()n and anal zed nutrient content (0/ ) of starter diets (() 3 weel )

Y

1
nt Cc FB-RS T RO |
one
= 63.9 39.5 51.5 51.5
Wheat o
6.5 29.6 ,
Soybean extracted meal 26.1 e 9 i
i : 3.0 3 3 3y
Powdered milk 3
Ff)\: 1 3.0 3.0 3.0 3.0
ish meal
- 8.9 -
Beef tallow i .
Rapeseed oil = o = y
Calcium diphosphate 1.4 l.q 4 -
1.3 3 2 x
Limestone - I, -
i 0.3 i3 2 3
Sodium chloride -
% = 44.0 =
FB-RS concentrate " y y
Vitamin-mineral premixM 1.0 .
Analyzed nutrient content: l o .
92. ; :
Dry matter (DM) 91.5 o o .
Crude protein (CP) 219 1.4 " -
11. . ]
Crude fat (CF) 2.3 s s o
N-free extract (NFE) 57.2 ! »
ib 3.6 2.5 34
- 6.5 6.1 6.6 6.7
Ash !
1.2 1.2 1.3
Calcium (Ca) 1.2 - N -
Total phosphorus (TP) 0.8 ; . o
Magnesium (Mg) 0.12 0.10 ; o
374 13.61 135
Metabolizable energy ~ MJ/kg 11.73 13.7

ith 8.9% refined
iet; = 1, supplemented with
_ I-based control diet; RO = soybean mea : v il
e SO}(IibeiTle—e:oySZan meal, supplemented with 8.9% beef tallow; FB-RS = extrusion ¢
ek bt : d concentrate
-faba bean full-fat rapeseed based ¢ . -
gs'?lelceodnc:nilrate was a mixture of dehulled faba beans and rapeseesd; (;”.:é) and ¢
92.7% DM, 26.6% CP, 20.9% CF, 3.1 % fibre, 3.6% ash, anq 38.: oA 0 i il o
**V‘t in—;nineral premix provided per kg diet: 8 000 IU v1tarwn A, il ol
Il(jlmitamin E, 2 mg vitamin K, 4 mg riboflavine, 0.4 mg pyndoxme,h 1 écmorid& e
;(2) mg\;icotinic ;1cid, 8 mg Ca pantothenate, 20 mg folic acid, 150 mg cholin
Mn, 0.3 mg I, 30 mg Zn, 10 mg Se, 40 mg Co
***Calculated as described by Janssen (1986)

ained (5):
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I1. The composition and analyzed nutrient content (%) of the finisher diets

T T T e———————————

Component C FB-RS _%\ RO
Wheat 73.9 54.4 64.4 64.4
Soybean extracted meal 19.1 2.6 21.6 21.6
Powdered milk - - - -
Fish meal 3.0 3.0 3.0 3.0
Beef tallow - - 7.0 -
Rapeseed oil = - — 8.9
Calcium diphosphate 1.4 1.4 1.4 1.4
Limestone 1.3 1.3 1.3 1.3
Sodium chloride 0.3 0.3 0.3 0.3
FB-RS concentrate” - 36.0 - -
Vitamin-mineral premix”" 1.0 1.0 1.0 1.0
Analyzed nutrient content:
Dry matter (DM) 90.3 914 90.6 90.8
Crude protein (CP) 18.6 18.7 19.3 18.9
Crude fat (CF) 207 9.4 9.6 9.0
N-free extract (NFE) 57.2 499 49.0 495
Fibre 3.6 2.5 34 3.4
Ash 6.5 6.1 6.6 6.7
Calcium (Ca) 1.2 1.2 1.2 1.3
Total phosphorus (TP) 0.8 0.8 0.7 0.7
Magnesium Mg) 0.12 0.10 0.08 0.09
Metabolizable energy”™ Mi/kg 11.88 13.44 13.16 13.27
C

= soybean meal-based control diet; RO
fapeseed oil; T
95,hulled-faba
Vitamin-min
0.01 mg vitam
10 mg nicotini

= soybean meal, supplemented with 7.0% refined

= soybean meal, supplemented with 7.0% beef tallow; FB-RS

bean full-fat rapeseed based concentrate

eral premix provided per kg diet: 7 000 TU vitamin A, 10 000 1U vitamin D3,

inE, 1.5 mg vitamin K, 4 mg riboflavin, 0.3 m

¢ acid, 3 mg Ca pantothenate, 0.2 mg

w02 mg 1 30 mg Zn, 0.2 mg Se, 0.3 mg Co
Calculated as described by Janssen (1986)

= extrusion cooked

g pyridoxine, 0.01 mg cobalamin,
folic acid, 200 mg choline chloride, 50 mg

" The carcass quality, yield and fat content were not affected by dietary
‘::_’atments. However, th
i

€ carcasses from the birds fed diets supplemented
t t the FB_RS concent

rate had slight pigment tinge, when compared with
® Carcasses of the birds fed the remaining three diets.
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i inisher diets
[11. Nutrient retention by chicks fed the four experimental starter and finisher

Dr Crude Crude N-free Or‘garii‘c, W
Hisk : r tei fat extract matter _
matter protein
Starter diets: ‘ B
C 70.1 ab 87.0 ab 773 a 71.7 be 73.4 ab
C 72¢
FB-RS 742 ¢ 87.2 ab 92.7 ¢ 733 ¢ 77.2 ¢
_ 25a
T 69.2 a 87.0b 76.5 a 69.5 a 72.5
RO 71.1b 854 a 91.1b 70.2 ab 745 b
. 33
(SE) 0.34 0.55 0.62 0.52 0 ]
Finisher diets: “
C 76.5 a 83.5a 80.3 a 82.2b 80.3 a
80.3 a
FB-RS 76.7 a 82.7 a 90.2 b 81.2 ab
T 759 a 83.7 a 79.3 a 81.9 ab 79.8 a
RO 76.0 a 823 a 90.8 b 80.5a 79.6 a
(SE) 0.43 0.32 0.74 0.47 0.43

i starter)
bean meal-based control diet; RO = soybean meal, supplemented \x{xths.;):;o ((::rm ) zi
s()_zyso(};inishcr) refined rapeseed oil; T = soybean meal, supplemented E/lth f.m-of“s ;m ko
7‘0(70 (tini;her) beef tallow; FB-RS = extrusion cooked dehulled-faba bean full-fat rapes
“ 0 y

concentrate : 15: SE = standard
bﬂ;ed Lmr]r:;:n;afollowed by different letter are significantly different (P < 0.05); SE = standar
a,b,c—

error of the mean

DISCUSSION

In the present study, the addition of FB-RSA concentrz‘l.te tlo bg(ixlgé lﬁﬁﬁ;ﬁ
diets resulted in performance parzin;eters,dvivef:lschrr;v:r:; ;li?sl ?rrom thé«; o,
those obtained from soybean mea -based , T the Bl

what in conflict with several reports, where neg

Ztt};‘:cyt g:‘et}::ufseezogfrformance was associated with the prc?sic\r/;ce otéz:iﬁdfflbef;
bean concentrations M arquardt, Campbell, 1974; ‘ 2;(1@%5“6’

1. 1974: Griffith, 1979; Boulter, 1982) or rapes.e . o5l
gamme,rs, 1972; Olomu et al., 1975; Summers etl1 awi;*-;aier,
Koucky, 1991; El-Nockrashy et al, 1975,- I:OO ;W O}‘:’he i
Kirchgessner, 1987). Glucosinolates produged hypertr lp 199(}‘;. Dot
roid and increased the alimentary tract length (Kina l.s1 et ai;l,Ol’Me ): v
results could be obtained in recent years as very low-glucos [;eng;r amin0
have not only lower content of antinutritional agents, but also bett

acid composition (VoSkeruSa, 1988).

0
3): 21122
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1V. Performance of broiler chicks fed the four experimental diets of starter and finisher types

rErameter c FB-RS T RO (SE)
Body weight 3 wk (kg) 0.556ab | 0546b | 0600a | 05642 | 0030 |
Body weight 7 wk (kg) 1.749 b 1.815b 1.980 a 1.850 ab 0.121
Feed utilization per kg
body weight gain (kg):
3 wk 1.629 a 1.391 ¢ 1.493 b 1.495 b 0.016
7 wk 2.356 a 2.063 ¢ 2.138bc | 2.180b 0.029
Overall 2132 a 1.870 ¢ 1.952 b 1.981 b 0.021
Protein utilization per kg
body weight gain (kg):
3 wk 0.356 a 0.309 ¢ 0.334 b 0.340 b 0.0035
7 wk 0.438 a 0.386 ¢ 0413 b 0.406 b 0.056
Overall 0.414 a 0.363 ¢ 0.390 b 0.387 b 0.0041

Abbreviations have the same meaning as in Tab. III

Antienzymic activity has been reported in faba beans (Griffith, 1979),
however, in the present study, slightly higher digestibilities of DM, CF, NFE
and OM were reported in birds fed the FB-RS diet (Tab. III), and also, the
presence of faba beans in the diet did not affect the retention in the most
efficient (P < 0.05) utilization of protein per unit of growth (Tab. 1V).

The sound performance of chicks fed the FB-RS diet can likely be attri-
buted to the alleviation of the antinutrient activities from both the faba beans
and rapeseed as a result of dehulling, and the improved biological value of
the FB-RS diet’s proteins by supplementation with methionine. It is note-
worthy that the energy from rapeseed was as efficient as rapeseed oil, since
the digestibility of CF in the FB-RS diet was comparable with that of the RO
Supplemented diet. Hence, the present study has shown that both the protein
fomponent and the energy component from the FB-RS concentrate were
utilized very efficiently by chickens. The 1 : 1 ratio (W/W) used in the
formulation of our concentrate allowed complete substitution of soybean pro-
tein, and provided an appropriate energy supplement in the diet.

.The improved performance of the faba-bean-rapeseed mixture may be at-
tributed o relatively high contents of sulphur amino acids (cysteine and
Methionine) in rapeseed protein, compared with legumes (Janicki et al.,
1973: 'Rutkowski, 1971; Niewiadomski, 1983). Another advan-
8¢ is the extrusion treatment of the feed mixture as some toxic and antinu-

rlti‘OHal components are decomposed, at least partially, during the extrusion
€blovj et al., 1995a, b).
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Considering that the flavour (and off-flavours — scent), texture and colour
of poultry meat can be affected by dietary factors (reviewed by Poste,
1990), replacement of components of a soybean diet with a lower-cost alter-
native diet requires the assessment of carcass characteristics and meat quality
In the present study, the carcass evaluation showed that the respective diets
did not affect the quality and yield.

It is interesting, that despite relatively high fat supplements in the T, RO,
and FB-RS diets, the fat content of chickens did not differ between the three
experimental diets and the control diet C. However, it has to be emphasized
that the carcasses from birds fed diets supplemented with the FB-RS concen-
trate had slightly different tinge of pigment from that of the birds from the
remaining dietary groups. This phenomenon can be, apparently, attributed to
higher contents of carotenoid and chlorophyll pigments in rapeseed (Cmo-
lik et al., 1995).

The present study indicates that the FB-RS concentrate can be used in
broiler chicken diets as the replacement of soybeans. The protein value of the
concentrate, if supplemented with methionine, appears to be comparable with
soybeans. In addition, the nutritional value of energy from rapeseed included
in such a concentrate is comparable to that obtained from refined rapeseed
oil.

Supported by COST 93, No. 5840.
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republika):

Extrudevané koncentrity bobu a fepky v dieté brojleri. {
Scientia Agric. Bohem., 27, 1996 (3): 211-220.

Koncentraty extrudovanych smési bobu obecného a fepky byly zkoumany jako
zdroj bilkovin a energie ve vyZivé brojlerovych kufat. Do pokusu bylo zatazeno
96 jednodennich kufat a byly srovnavany 4 experimentilni diety: C = kontrolni dieta
zaloZena na sojovych bobech, RO = s6jova dieta s doplitkem fepkového oleje, T = sé-
jovd dieta s piidavkem hov&ziho loje, FB-RS = dieta zaloZena na extrudovanych
koncentritech bobt a fepky. Do 21. dne véku dostivala kufata starterové krmné
smési, pozdéji smési vykrmové. P¥irdstek hmotnosti, konverzni faktor a retence du-
sikatych latek byly vyssi u kufat krmenych dietou FB-RS (P < 0,05) neZ u kufat
s dietami zaloZenymi na s6jovém extrahovaném ¥rotu. Kvalita masa a vyt&Znost se
nelisily mezi jednotlivymi dietami, i kdyZz maso kufat krmenych dietou FB-RS bylo
mirné Zlutsi. Z vysledkd vyplyvd, Ze extrudovany koncentrat bobu a fepky (1 : 1) je
vhodnym zdrojem bilkovin a energie pro brojlerova kufata.

brojlerova kufata; bob obecny; fepkové semena; s6jovy extrahovany $rot; hovézi 1dj;
extruze
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