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ABSTRACT

The underlying components of broiler chicken diets are cereal grain, mainly maize and wheat, supplemented with
protein feed, predominantly soybean meal (SBM). In the European Union, SBM is an imported raw material, nearly all
of which is derived from genetically modified (GMO) soybeans. This situation has prompted attempts to eliminate or at
least reduce SBM in bird diets by replacing it with other protein feeds, including legume seeds, such as peas, faba beans,
and lupine. Raw faba beans or other legume seeds cannot entirely replace SBM in broiler chicken diets. Nevertheless,
producers continually explore opportunities to develop new cultivars with lower levels of antinutrients, mainly tannins,
and refine their seeds to increase their nutritional value. Given that a change in the feed ration may affect growth
performance and modify the bird carcass composition, including meat quality, this study examined the nutritional value
of faba beans and their effect on growth performance and carcass composition, as well as the physicochemical and
sensory traits of muscles in broiler chickens fed diets containing various percentages of faba beans in different forms.
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STRESZCZENIE

Podstawowymi surowcami paszowymi wchodzacymi w sktad diety kurczat brojleréw sg zboza (gtéwnie kukurydza
i pszenica) uzupetnione paszami biatkowymi, wéréd ktorych dominujacg jest $ruta poekstrakcyjna sojowa (SBM). W
Unii Europejskiej nalezy ona do surowcéw importowanych i niemal w catosci pochodzi z nasion soi GMO. Z wyzej
wymienionych powodoéw prébuje sie wyeliminowac lub przynajmniej ograniczy¢ SBM w dietach ptakéw poprzez
zastosowanie innych pasz biatkowych, m.in.: nasion bobowatych (grochu, bobiku, tubinéw). Surowymi nasionami bobiku,
czy innych bobowatych nie mozna catkowicie zastapi¢ SBM w zywieniu kurczat brojleréw, ale nieustannie poszukuje
sie mozliwosci substytucji poprzez tworzenie nowych odmian o obnizonej zawartosci substancji antyzywieniowych
(gtéwnie tanin) i/lub poddawanie nasion zabiegom uszlachetniajacym (zwiekszajacym wartos¢ pokarmowa). Z uwagi
na fakt, ze zmiana sktadu dawki pokarmowej moze wptywaé na wyniki odchowu, a takze modyfikowac wartos$¢ rzezna
ptakow, w tym jako$¢é miesa w niniejszej pracy przedstawiono warto$¢ pokarmowa bobiku oraz jego oddziatywanie na
parametry odchowu i wartosci rzeznej, jak rowniez cechy fizyko-chemiczne i organoleptyczne miesni kurczat brojleréw
otrzymujacych w dietach bobik w réznym udziale i formie.

Stowa kluczowe: zywienie, bobik, kurczeta brojlery, wyniki odchowu, wartos¢ rzezna, jako$¢ miesa
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INTRODUCTION

The underlying components of the broiler chicken diet
are cereal grains, mainly maize and wheat, supplemented
with high-protein feed (Dal Bosco et al., 2013; Usayran
et al., 2014; Escobedo del Bosque et al., 2020; Proskina
et al., 2021). The most popular protein feed is genetically
modified soybean meal (SBM) imported from South
America and the USA, which accounts for approximately
70% of the broiler chicken dietary protein requirement.
Numerous researchers (Nalle et al., 2010, Laudadio et al.,
2011; Osek et al., 2013; Koivunen et al. 2016, Milczarek
and Osek, 2019; Konieczka et al., 2020; Biesek et al.,
2020) have explored the possibility of replacing SBM
with protein-rich feeds, including dried cereal extract,
rapeseed products, and legume seeds (Fabaceae).
According to FAO (2021), Vicia faba L. (faba beans) is
the fourth most widely grown cool season legume after
pea (Pisum sativum), chickpea (Cicer arietinum) and lentil
(Lens culinaris). The largest producers of faba beans are
China, Ethiopia, the United Kingdom, Australia, and
France. In 2020, China and the world produced 1.69x10¢
and 5.68x107 metric tons of faba beans, respectively,
with total harvested areas of 8.11x10° and 2.66x10°¢ ha,
respectively (dry beans), followed by Ethiopia, Australia,
and the UK (FAOSTAT, 2022). The data resulting from
applications for direct payments submitted to the Agency
for Restructuring and Modernization of Agriculture show
that last year in Poland, field beans were cultivated in
an area of nearly 38,000 ha. The average yield of faba
beans per 1 ha is nearly 2.5 tons (Ksiezak et al., 2020).
The area of production of faba beans is not increasing
relative to other crops, mainly because of high yield
instability. Faba bean is an important legume crop
because of its high-yield potential and nutrition-dense
grains. There have been significant achievements in faba
beans improvement in the last four decades, which led
to the doubling of the global yield average (Bangar and
Kajla, 2022). Its protein content is higher than other
common food legumes (Moschini et al., 2005; Nalle et
al., 2010; Osek et al., 2013). However, faba beans (Vicia
faba), peas (Pisum sativum), and lupin (Lupinus) exhibit
variations in protein and crude fibre content as well as

in the levels of antinutrients (Osek et al., 2003; Moschini
et al., 2005; Vilarifio et al., 2009; Laudadio et al., 2011,
Hejdysz et al., 2020). Factors such as phytates, tannins,
proteolytic enzyme inhibitors, and alkaloids in lupin (Diaz
et al., 2006; Crépon 2010; Osek et al., 2013; Zdunczyk et
al., 2018) contribute to the diverse dietary suitability of
legume seeds. Several studies (Milczarek and Osek 2017,
2017a; Zdunczyk et al. 2018; Cho et al., 2019; Konieczka
et al., 2020) have sought to enhance the nutritional value
of legumes, including faba beans, by refining treatments
and cultivating cultivars with reduced tannin levels. This
approach aims to expand the potential applications of
faba beans in broiler chicken feed rations (Jamroz and
Kubizna, 2008; Jezierny et al.,, 2010; Hanczakowska
and Ksiezak, 2012; Kopmels et al., 2020). Nevertheless,
Kasprowicz et al. (2022) emphasised that leguminous
plant seeds included in the diet should originate from the

most efficient cultivars.

The purpose of this article was to present current
knowledge about the nutritional value of faba beans and
its effects on the growth performance, carcass yield, and
meat quality of broiler chickens.

THE NUTRITIONAL VALUE OF FABA BEANS

Many researchers (Moschini et al., 2005; Osek et al.,
2013; Milczarek and Osek 2017; Konieczka et al., 2019;
Komples et al., 2020; Biesek et al., 2020; Smit et al., 2021)
have evaluated the nutritional value of faba beans (Table
1, Table 2).

The above mentioned researchers observed high
variability in the content of essential nutrients, including
crude protein (22.9-32.6%), crude fat (0.89-2.37%),
and crude fibre (2.64-9.16%). The results exhibited
such significant variation that it becomes challenging to
pinpoint the factors (such as cultivar or refining treatment)
that contribute to the variability in the content of these
nutrients. Diaz et al. (2006) and Hejdysz et al. (2020) found
a similar protein content in raw faba beans compared to
extruded seeds, while Konieczka et al. (2020) observed a

higher amount (by 3%) protein in extruded seeds.
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Moreover, it is not straightforward to definitively
state which cultivar, low- or high-tannin, contains more
protein. Nalle et al. (2010) reported protein content
ranging from 22.9% to 30.6% for low-tannin cultivars, a
range that also encompasses values reported for cultivars
rich in tannins. The substantial variability in the essential
nutrient content of faba beans arises from a combination
of cultivar differences, environmental conditions,
agrotechnical factors, and the refining treatments of seeds
(Osek et al., 2003; Vilarifio et al., 2009; Szpunar-Krok et
al., 2009; Hanczakowska and Ksiezak, 2012; Fordonski et
al., 2015). It was proved also in amino acid content of faba
beans (Table 2). Faba beans seeds contain less essential
amino acids in comparison to soybean meal. The crude
protein of faba beans is poorer in sulphur amino acids:
methionine and cystine (Moschini et al., 2005; Diaz et al.,
2006; Usayran et al., 2014; Hejdysz et al., 2020; Biesek et

al., 2020; Proskina et al., 2021).

In the analysis of the crude fibre content of faba beans,
the relevant fractions included acid detergent fibre (ADF),
neutral detergent fibre (NDF), and acid detergent lignin
(ADL). Studies conducted by Osek et al. (2003), Osek et al.
(2013), Osek et al. (2017), and Milczarek and Osek (2017)
demonstrated that tannin-rich faba beans contained
ADF ranging from 12.47% to 16.72%, NDF from 11.15%
to 36.74%, and ADL from 3.80% to 5.22%. In contrast,
the low-tannin cultivars exhibited ADF values between
9.87% and 11.94%, NDF values between 18.80% and
19.80%, and ADL values between 1.56% and 2.43%.
Zijlstra et al. (2008) and Woyengo and Nyachoti (2012)
reported similar ADF and NDF levels, while Beltranena
et al. (2009), Kiarie et al. (2013), and Hanczakowska and
Swiatkiewicz (2014) observed lower content of these
fractions.

The tannin content of faba beans is influenced by the
cultivar, with tannin-rich cultivars containing between
9.01 g/kg and 11.47 g/kg of tannin, while low-tannin
cultivars have up to 3.65 g/kg. According to Zdunczyk et
al. (2018), low-tannin faba beans contain ten times less
phytate than tannin-rich cultivars. In contrast, Hejdysz et
al. (2020) found that the extrusion process reduces the
phytate level by 0.91 g/kg (Table 1).

2009;
Vilarino et al., 2009; Jezierny et al., 2010; Hanczakowska
and Swiatkiewicz, 2014) have highlighted that the

primary antinutrients in traditional faba beans are tannins,

Numerous researchers (Beltranena et al.,

which are classified as polyphenols. Tannins exhibit
significant chemical variability and are typically classified
as hydrolysable or non-hydrolysable (condensed) and
catechin tannins (characteristic of green tea leaves).
These substances play a crucial role in protecting plants
from pathogens, herbivores, and adverse environmental
conditions. Condensed tannins, which are characteristic
of legumes, are toxic to many fungi, bacteria, and viruses.
They can also directly affect animals, contributing to
the characteristic bitter taste of animal feed owing to
the formation of tannin-protein conglomerates. The
mechanism of toxicity involves astringent properties,
effects on microbial cellular membranes, and their ability
to bind metal ions. Zawadzki et al. (2010) emphasize
that the effects of tannins comprise several varied
aspects, mainly of antinutrient and even carcinogenic
nature (Serrano et al.,, 2009). However, information on
this matter is equivocal. Research conducted by Aerts et
al. (1999) and Serrano et al. (2009) demonstrated that
tannins have anticancer, antimicrobial, antifungal, and
antiviral properties. Because of their affinity for proteins,
they primarily lead to the formation of compounds that
are difficult to access in the alimentary tract, reducing
feed digestibility and consequently affecting animal
productivity (Jansman 1995; Jamroz and Kubizna, 2008;
Beltranena et al., 2009; Jezierny et al., 2010; Usayran et
al., 2014; Osek et al., 2017; Biesek et al., 2020). Woyengo
and Nyachoti (2012) stated that zero-tannin faba beans
cultivars showed greater apparent ileal digestibility
of amino acid in broilers than color-flowered, tannin-
containing cultivars and may be a better source of starch
and protein for broiler chickens.

Furthermore, the endogenous glycosides vicin and
convicin are considered problematic (anti-nutritive),
thereby limiting the use of faba beans in human and
animal nutrition (Luzzatto and Arese, 2018; German
Federal PlantVariety). Duc et al. (1997) asserted that
the vicine and convicine content depends on the
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specific cultivar. In contrast, Nolte et al. (2020) found
no significant effects on the growth performance and
carcass yield of three different breeds fed vicine and
convicine-rich (0.14%) and vi-cine and convicine-poor
(0.02%) soybean rations. These results agree with those
observed by Laudadio et al. (2011), who determined their
contents in the faba beans (0.01 and 0.11% convicine and
vicine, respectively). Usayran et al. (2014) showed 0.67-
0.70% dry matter vicine levels in faba beans. Hejdysz et

Table 2. Amino acid content of the faba beans and soybean meal

al. (2016) suggested that the main factors determining
the nutritional value of Vicia faba include phytic P and
raffinose series oligosaccharides, which affect nutrient
utilization, apparent metabolisable energy (AME), and
endogenous losses. Extrusion cooking can enhance the
nutritional value of faba beans by reducing the phytic acid
and trypsin inhibitor content. Diaz et al. (2006) reported
trypsin-inhibiting activity content in raw and extruded
faba beans in the amount of 0.78 and 0.3, respectively.

Moschini et al. (2005)

Usayran et al.

Proskina et al. Biesek et al. (2020)

Diaz et al. (2006) (2014) (2021) Hejdysz et al. (2020)
Amino acid Soybean meal Faba beans Faba beans Faba beans Faba beans Soybean meal
(g/kg dry matter) (g/16g N)
Alanine 22.35 12.00 11.7-13.7 11.0 3.89 4.22
Arginine* 39.06 26.16 27.2-33.6 254 9.77 7.51
Aspartic acid 55.20 27.97 30.8-34.7 28.2 10.2 11.0
Cystine* 7.56 3.74 1.19-2.2 3.3 0.98 142
Glutamic acid 96.62 48.58 44.4-51.6 44.2 14.90 18.00
Glycine* 21.56 12.00 10.8-14.5 11.7 4.00 4.20
Histidine* 13.43 7.13 6.9-8.4 6.9 2.78 2.50
Isoleucine* 25.62 12.57 10.6-14.9 114 3.85 4.63
Leucine* 39.73 21.29 18.1-23.1 20.5 7.08 7.18
Lysine* 32.06 18.00 17.3-21.1 17.1 6.67 5.51
Methionine* 7.34 2.38 2.2-2.7 21 0.89 1.19
Phenylalanine* 26.53 12.34 10.1-11.7 11.4 4.09 4.89
Proline 27.66 13.36 10.0-14.3 nd 4.01 5.21
Serine 28.67 14.95 11.6-14.7 12.2 441 5.13
Threonine* 20.32 10.19 9.3-1.13 9.7 3.46 3.48
Tyrosine 19.53 8.49 6.8-9.9 8.4 2.92 3.48
Valine* 25.74 13.81 12.8-14.9 121 4.35 4.17
Tryptophan* 6.89 2.60 nd nd nd nd
* - essential amino acid; nd - not was given.
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GROWTH PERFORMANCE OF BROILER
CHICKENS

Many researchers took interest in the suitability of
raw or refined faba beans for broiler chickens feeding
(Osek et al., 2003; Brévault et al., 2003; Arija et al., 2006;
Perella et al., 2009; Nalle et al., 2010; Gous 2011; Dal
Bosco et al,, 2013; Osek et al., 2013; Milczarek i Osek
2017; Cho et al., 2019; Kopmels et al., 2020; Biesek et
al., 2020) (Table 3).

After introducing 10% faba beans into maize and
soy starter diets and 20% faba beans into grower diets,
with or without synthetic methionine, Osek et al. (2003)
observed that broiler chickens supplemented with
synthetic methionine weighed significantly more (2287
g vs. 2081 g) than control birds. However, they showed
similar feed conversion rates (1.77kg vs. 1.80kg). Worse
growth performance of chickens fed mixtures without
synthetic methionine was consequential less amount
(more than twice) methionine and cystine in faba beans
in comparison to soybean meal (Moschini et al., 2005;
Diaz et al., 2006; Hejdysz et al.,2020; Biesek et al., 2020).
Nalle et al. (2010) and Gous (2011) reported positive
results with the addition of 200 g or 250 g of faba beans
per kg of feed at all growth stages in terms of energy
balance and digestible amino acid content. Osek et al.
(2013) noted a significant increase in the body weight
of chickens at the second growth stage after introducing
13.5% (starter) and 19.5% (grower) tannin-rich faba beans
into broiler chicken diets. Shargh and Azari (2010), and
Laudadio et al. (2011) did not find any effect of adding 6%
to 31% of faba beans to broiler chicken diets on growth
performance, measured as body weight gain (BWG), and
feed conversion rate per body weight gain unit (FCR).

In addition, Moschini et al. (2005), who included
25% and 50% unprocessed faba beans in the chicken's
diet from 1 to 42 days, did not show differences in
performance (BWG, FI, FCR). In contrast, Perella et al.
(2009) and Dal Bosco et al. (2013) supplemented the diet
of birds with 16% faba beans and observed lower weight
gain and worse feed conversion in younger chickens,
which was offset at later growth stages.

Brévault et al.(2003) observed asignificant reductionin
the body weight of chickens fed diets with a 20% addition
of tannin-rich faba beans, while faba beans low in tannins
yielded results similar to the control group. Hejdysz et al.
(2016) analysed the effect of feed containing 30% raw
or extruded faba beans on broiler chickens' productivity.
They found that broilers fed extruded faba beans were
characterized by decreased Fl, as well as FCR, without
any effect on BWG. However, Usayran et al. (2014) noted
a significant improvement in body weight gain and feed
conversion rate in chicken diets containing 30% low-
tannin faba beans compared to control birds. According
to Milczarek and Osek (2017), faba beans introduced into
broiler chickens' diets, irrespective of the cultivar (high or
low in tannins) and ratio (8%/15% or 16%/22% starter/
grower, respectively), contribute to a similar final body
weight (1864 g vs. 1925 g).

Arija et al. (2006) evaluated the suitability of 100 g,
200 g, and 300 g of raw or extruded faba beans per 1
kg of feed in broiler chickens from day 1 to 21 of bird
life. They demonstrated that the inclusion of faba beans
in diets decreased amino acid digestibility, reduced the
size of the digestive organs, and led to a decline in the
pH of the caecum. In contrast, Emiola et al. (2007) noted
that it is possible to replace up to 50% of the protein from
soybean meal with raw or processed (toasted, dehulled,
and heated in water) faba beans, but soaked and heated
faba beans gave the best results.

Palliyeguru et al. (2011) reported a positive impact of
toasted soybean seeds on broiler chicken’s productivity.
(2016)
barothermal treatment not only determines chicken

In contrast, Rutkowski et al. argued that
growth performance but also the proportion of legumes
in the feed ratio. They demonstrated that 10% or 20% raw
or extruded lupine in the diet does not affect the growth
performance of chickens, but extrusion can improve it.
They recommended barothermal processing only for a

25% or 30% proportion of lupine.
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Table 3. Performance results of broiler chickens fed rations containing faba beans

Faba beans

Amount and period

Results

References*

Faba beans cv. Akord

Low-tannin faba beans
High-tannin faba beans

Faba beans

Raw faba beans Extruded
faba beans

Raw or extruded faba beans

Extruded faba beans

Low tannin faba beans cv.:
PGGTic, Spec Tic, South
Tic, Board

Raw faba beans Processed
(heated) faba beans

Faba beans cv. Fiord (mash
or pellets)

Dehulled-micronized Vicia
faba L. var. minor) cv.
Prothabat,

Raw faba beans

High-tannin faba beans

Tannin-free fava beans

Raw and soaked faba beans

High-tannin faba bean or
low-tannin faba beans

Non-dehulled faba beans
Dehulled faba beans
(low and high tannin)

Raw faba beans
Extruded faba beans

Raw faba beans
Extruded faba beans

Zero-tannin faba beans

Faba beans (Olga)

10% in starter (3 weeks) and 20% in
grower (3 weeks)

200 g/kg rations

25 or 50% in 3 periods: to 10 days-old,
from 11 to 28 days-old and from 29 to 42
days-old

47.9% from 1 to 10 days-old and from 11
to 28 days-old
50% from 29 to 42 days-old

100, 200 or 300 g/kg of diets from 1 to
21 days

16% from 21 to 60 days grower period
and next to 120 days finisher period

20% in diets to 21 day of life

6, 12 and 18% faba bean from 0-21 days
and 22-42 days

0, 50, 100, 150, 200 and 250 g/kg diets

31% from 14 to 49 days of age (total
substitution SBM)

16% in starter diets (1-21 days) and
growing/finisher diets (22-120 days)

13.5% in starter (3 weeks) and 19.5% in
grower (3 weeks) rations

30% of rations

10% in starter (3 weeks) and 20% in
grower (3 weeks) rations

two levels: 8% in starter + 15% in grower,
16% in starter + 22% in grower

12% of diets from O to 12 days of age,
24% of diets from 13 to 25 days of age,
36% of diets from 26 to 41 days of age

30% in starter and grower diets
300g/kg diets from 8 to 35 days of rearing
20, 30 or 40% of rations from O to 41 days

of chicken life

25% of rations, 0-42 days

Improvement of the body weight (P < 0.05),
similar feed conversion ratio after the
addition of methionine into diets

Decrease of the body weight - high-tannin
faba beans, similar results - low-tannin faba
beans

Similar body weight, feed intake and feed
conversion ratio from 1 to 42 days

Similar body weight, feed intake and feed
conversion ratio

Increasing the faba beans content in the diet

reduced weight gain and feed consumption,
and increased the feed conversion ratio

Similar (3.76 kg/kg) FCR, slightly worse
(P>0.05) body weight and feed intake

Improvement of the body weight, similar
feed intake and FCR

Similar growth rate, feed intake and feed
conversion ratio

Similar performance results

Similar growth rate, feed intake and feed
conversion ratio

Similar feed intake, worse body weight gain
and FCR

Improvement of the body weight (P < 0.05),
similar feed conversion ratio

Improvement of the body weight and feed
conversion ratio, similar Fl

Decrease of the performance results

Similar BW, Fl and FCR

No differences in BW, Fl and FCR -
dehulling no differences in BW, improvement
of the FCR - low tannin faba beans

No differences in BWG, decreased Fl and
FCR after introducing extruded faba beans

Similar BW, Fl and FCR

No differences in BW, Fl and FCR

Decrease of BW (by 19%) and FCR (by 29%)
and increase of Fl (by 3%) in comparison to
SBM diet

Osek et al. (2003)

Brévault et al.
(2003)

Moschini et al.
(2005)

Diaz et al. (2006)

Arija et al. (2006)

Perella et al.
(2009)

Nalle et al. (2010)

Shargh and Azari
(2010)

Gous (2011)

Laudadio et al.
(2011)

Dal Bosco et al.
(2013)

Osek et al. (2013)

Usayran et al.
(2014)

Osek et al. (2017)

Milczarek and
Osek (2017)

Cho et al. (2019)

Hejdysz et al.
(2020)

Konieczka et al.
(2020)

Kopmels et al.
(2020)

Biesek et al.
(2020)

* - from the oldest to the newest; nd - not was given; FCR - feed conversion ratio, BW - body weight, BWG - body weight gain, Fl - feed intake
per living bird, SBM - soybean meal
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On the other hand, Osek et al. (2017) assessed the
utility of soaking faba beans in broiler chicken diets. The
authors demonstrated that including 10% soaked (for
12h or 24h) faba beans in starter diets and 20% in grower
diets to replace soybean meal had an adverse effect on
the productivity ratios of chickens.

RESULTS OF THE CARCASS YIELD ANALYSIS
OF BROILER CHICKENS

The carcass yield of broiler chickens was measured
by evisceration, muscularity, and fat content. Many
researchers (Perella et al, 2009; Nalle et al., 2010;
Laudadio et al.,, 2011; Osek et al., 2013; Milczarek et
al., 2016, Milczarek and Osek, 2017; Biesek et al., 2020)
pointed out that the ingredients of the birds’ diets modify
the carcass yield after slaughter (Table 4).

Arija et al. (2006) showed that extruded faba beans
in chicken diets contributed to the deterioration of
dressing percentage compared to that in the control
group fed maize and soybean meal. However, most
of the results of carcass yield analysis supported the
positive effects of 10% / 20% faba beans with synthetic
methionine in starter/grower diets for broiler chickens,
showing significantly improved dressing percentage
and muscularity (Osek et al., 2003). Similarly, Milczarek
and Osek (2017), assessing the nutritional suitability
of low-tannin and high-tannin faba beans cultivars for
broiler chicken diets (8% / 15% and 16% / 22% starter/
grower, respectively), confirmed improved muscularity in
the carcasses of birds fed diets supplemented with faba
beans. Additionally, Moschini et al. (2005) and Nalle et al.
(2010), Shargh and Azari (2010), Laudadio et al. (2011),
and Osek et al. (2013), Dal Bosco et al. (2013), and
Biesek et al. (2020) did not observe any significant effect
on dressing percentage or the proportion of breast and
thigh muscles after supplementing the chicken's diet with
16% to 50% faba beans. In contrast, Diaz et al. (2006)
and Cho et al. (2019) found a significant increase in the
breast muscle percentage of carcasses in chickens fed
diets with faba beans compared to control birds receiving
diets without faba beans. Kopmels et al. (2020) claim that
the highest percentage (40% vs. 0%, 20%, and 30%) of

low-tannin faba beans in the feed ration contributes to
a decline in broiler chickens' dressing percentage with no
effect on the muscle percentage of the carcass. Osek et
al. (2006) showed that including 10% soaked (for 12h or
24h) faba beans in starter diets and 20% in grower diets
to replace soybean meal improved carcass muscularity

and decreased fat content.

Usayran et al. (2014), Biesek et al. (2020), and
Milczarek and Osek (2017) observed a decrease in the fat
content of carcasses in chickens fed diets with faba beans
included. Biesek et al. (2020) introduced 25% faba beans
(Vicia faba cv. Olga) into chicken diets and subsequently
found a reduced percentage of skin with subcutaneous fat
(8.34% vs. 9.65%) and abdominal fat (0.59% vs. 1.00%).
On the other hand, Shargh and Azari (2010), Laudadio et
al. (2011), and Osek et al. (2013), and Dal Bosco et al.
(2013) found no significant effect of faba beans on the
percentage of abdominal fat. However, Shargh and Azari
(2010) noted that its share was lowest in the carcasses of
chickens fed diets with the highest faba beans level.

MEAT QUALITY OF BROILER CHICKENS

The poultry meat available in the market should be of
adequate quality (Escobedo del Bosque et al., 2020). The
most popular meat quality evaluation criteria are physical
traits, such as muscle tissue acidity, water-holding
capacity (WHC), and meat colour. Muscle reaction (pH)
is an indicator of intensive glycolytic transformations
in the muscle, providing a basis for differences in meat
quality, its technological suitability, and firmness (Raach-
Moujahed and Haddad, 2013; Zdanowska-Sasiadek et
al., 2013). A close relationship exists between muscle
acidity and water-holding capacity, and as the pH
increases from the isoelectric point, the WHC of muscle
proteins increases, which leads to increased thermal
drip and drip loss. In turn, increased meat juice drip in
packaging increases microbiological contamination and
the susceptibility to drying. Zdanowska-Sasiadek et al.
(2013) highlight a relationship between meat colour and
acidity - the higher the pH, the darker the meat and vice
versa. An extremely high pH leads to DFD (dark, firm,
and dry) and a low pH leads to PSE (pale, soft, exudative)

JOURNAL

Central European Agriculture
ISSN 1332-9049

640


https://doi.org/10.5513/JCEA01/25.3.4265

Review article

DOI: /10.5513/JCEA01/25.3.4265

Milczarek: Faba beans (Vicia faba var. minor) in broiler chickens feeding...

Table 4. Carcass yield analysis of broiler chickens

Faba beans

Amount and period

Results

References*

Faba beans cv. Acord

Faba beans

Raw faba beans Extruded
faba beans

Raw or extruded faba beans

Extruded faba beans

Raw faba beans Processed
(heated) faba beans

Faba beans

Dehulled-micronized Vicia
faba L. var. minor) cv.
Prothabat,

Raw faba beans

High-tannin faba beans

Tannin-free fava beans

High-tannin faba beans
Low-tannin faba beans

Raw and soaked faba beans

Non-dehulled faba beans
Dehulled faba beans (low
and high tannin)

10% in starter (3 weeks) and 20% in
grower (3 weeks)

25 or 50% in 3 periods: to 10 days, from
11 to 28 days and from 29 to 42 days-old

47.9% from 1 to 10 days-old and from 11
to 28 days-old 50% from 29 to 42 days-
old

100, 200 or 300 g/kg of diets from 1 to
21 days

16%; from 21 to 60 days grower period
and next to 120 days finisher period

6, 12 and 18% faba beans from 0-21 days
and 22-42 days

200 g/kg diets

31% from 14 to 49 days of age (total
substitution soybean meal)

16% in starter (1-21 days) and growing/
finisher diets (22-120 days)

13.5% in starter (3 weeks) and 19.5% in
grower (3 weeks) rations

30% of diets

8% in starter (from 1 to 21 days) + 15% in
grower (22 to 35 days) and 16% in starter
(from 1 to 21 days) + 22% in grower (22 to
35 days)

10% in starter (3 weeks) and 20% in
grower (3 weeks) rations

12% from O to 12 days of age, 24% from
13 to 25 days of age, 36% from 26 to 41
days of age

Increase of dressing percentage (P < 0.05)
and musculature, decrease fatness after
addition of methionine

Similar dressing percentage and breast and
leg share

Similar dressing percentage and an increase
in breast muscles

Decrease of dressing percentage

Similar dressing percentage, abdominal fat
and share breast and thigh muscles

Similar dressing percentage and musculature
and fatness

Similar dressing percentage

Similar dressing percentage, breast and
drumstick muscles share and abdominal fat

Similar dressing percentage and musculature

Similar dressing percentage, breast and leg
share and fatness

Decrease of the abdominal fat

Similar dressing percentage, breast, thigh
and drumstick muscles share and decrease
of skin with subcutaneous fat and abdominal
fat

Increase of musculature, decrease of fatness

No differences in dressing percentage,
better musculature non-dehulled

vs. dehulled seeds, as well as better
musculature after introducing faba beans
vs. SBM

Osek et al. (2003)

Moschini et al.
(2005)

Diaz et al. (2006)

Arija et al. (2006)

Perella et al.
(2009)

Shargh and Azari
(2010)

Nalle et al.(2010)

Laudadio et al.
(2011)

Dal Bosco et al.
(2013)

Osek et al. (2013)
Usayran et al.

(2014)

Milczarek and
Osek (2017)

Osek et al. (2017)

Cho et al. (2019)

Zero-tannin faba beans 20, 30 or 40% of rations from ) to 41 days  Decrease of dressing percentage in chickens Kopmels et al.
of chicken life fed rations containing 40% of faba beans (2020)
Faba beans (Olga) 25% of rations; 0-42 days No differences in dressing percentage and Biesek et al.
musculature, decrease in fatness (2020)
* - from the oldest to the newest; nd - not was given
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meat defects. Magdelaine et al. (2008) and Escobedo del
Bosque et al. (2020) reported that meat of a darker colour
resulting from an increased share of oxidised myoglobin

is less desired by consumers.

Milczarek et al. (2016) and Milczarek et al. (2017a)
demonstrated that faba beans meal, irrespective of the
cultivar (high-tannin or low-tannin) and ratio (8% / 15%
and 16% / 22%, respectively, for starter/grower), included
in broiler chicken diets, does not affect the birds' breast
and leg muscle acidity and their water-holding capacity
(Table 5).

Osek et al. (2013), Biesek et al. (2020) and Kuzniacka
et al. (2020) obtained similar results. In turn, Dal Bosco et
al. (2013) reported that a diet containing 16% faba beans
significantly increased the pH of breast muscles, but had
no effect on the water-holding capacity and colour of

meat.

Qiao et al. (2001) state that colour lightness (L*) in a
normal breast muscle ranges from 48 to 53; values above
53 indicate lighter muscle colour, and below 46, darker.
Laudadio et al. (2011) observed a significant decrease
(44.62 vs. 46.77) in colour lightness after including 31%

Table 5. Meat quality of broiler chickens

Faba beans Amount and period Results References*
Faba beans cv. Akord 10% in starter (3 weeks) and 20% in Similar basic nutrients, improvement the Osek et al.
grower (3 weeks) rations fatty acids profile (from a consumer point ~ (2003)
of view)
Faba beans 40% of rations Increase of protein content; increase of Meluzzi et al.
SFA and decrease of PUFA (2009)
Dehulled-micronized Vicia 310 g/kg of diets from 14 to 49 days Similar basic nutrients (protein, fat, ash) Laudadio et al.
faba L. var. minor) (slaughter age) content; an increase of total collagen (2011)
(P<0.05); lower L* (lightness) and higher
a* (redness) and b* (yellowness) values;
a significant decrease of water-holding
capacity
High-tannin faba beans 13.5% in starter (3 weeks) and 19.5% in  Similar protein content, a decrease of fat;  Osek et al.
grower (3 weeks) similar sensory scores (2013)

Raw faba beans 16% in starter (1-21 days) and growing/

finisher diets (22-120 days)

Micronized-dehulled faba
beans

13% of diet

8% in starter (from 1 to 21 days) + 15%
in grower (22 to 35 days) and 16% in
starter (from 1 to 21 days) + 22% in
grower (22 to 35 days)

High-tannin faba beans
Low-tannin faba beans

Faba beans (Olga) 25% of rations; 0-42 days

Feed based on faba bean (Vicia faba var.
minor) vs. feed based on soybean meal
(SBM)

Faba beans

Faba beans var. Lielplatone 10% of rations

Decrease of fat; an increase of SFA and
decrease of PUFA; an increase of pH
similar WHC and colour

15’

Increase of essential fatty acids (decrease
Al and Tl index, improving the HH ratio)

Similar basic nutrients, increase of
essential fatty acids, especially n-3 family,
similar water-holding capacity, acidity,
lightness (L*) and redness (a*)

No differences in pH, colour, WHC, drip
loss, protein and fat content

No differences in colour, WHC, drip loss,
protein and fat content of breast muscles,

differences in fatty acids profile of muscles,

less n-3 fatty acids in muscles of chickens
fed faba bean

Improving of nutritive value of meat (more

protein, less fat and cholesterol content)

Dal Bosco et al.
(2013)

Tufarelli and
Laudadio (2015)

Milczarek and
Osek (2017a)
Milczarek et al.
(2016)

Biesek et al.
(2020)

Kuzniacka et al.
(2021)

Proskina et al.
(2021)

* — from the oldest to the newest; nd - not was given; SFA - saturated fatty acids, PUFA - polyunsaturated fatty acids, Al - atherogenic index, Tl -
thrombogenic index, HH - Hypocholesterolaemic/Hypercholesterolaemic ratio, WHC - water holding capacity
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of faba beans in the diet fed to broiler chickens, and
simultaneously, a deteriorated water-holding capacity of
breast muscles.

The essential nutrient content and fatty acid profile of
muscle lipids are indicators of poultry meat quality and
dietary value. The results of experiments conducted by
Osek et al. (2003), Milczarek et al. (2016), and Laudadio
et al. (2011) indicated that faba beans in broiler chicken
diets did not affect the content of essential nutrients
(crude fat, crude protein, and minerals) in the muscles.
In the opinion of Meluzzi et al. (2009) replacing soybean
meal with faba beans in chicken diets can significantly
increase the protein content. In turn, Dal Bosco et al.
(2013) and Osek et al. (2013) found a significant decline
in the crude fat content of muscles in chickens fed diets
with faba beans. A significant decrease in saturated fatty
acids (SFA) and an increase in polyunsaturated fatty
acids (PUFA) in the breast muscles of chickens fed faba
beans diets, which is beneficial from the point of view of
human nutrition, was observed by Tufarelli and Laudadio
(2015), Osek et al. (2003), Milczarek et al. (2017a) and
Milczarek and Osek (2017a). Quite the contrary, Meluzzi
et al. (2009) and Dal Bosco et al. (2013) found increased
SFA and decreased PUFA in the lipid profile of breast
muscles in chickens receiving diets supplemented with
faba beans. According to Milczarek et al. (2016), the
significantly lower calculated atherogenic index (Al) and
thrombogenic index (T1) confirmed the positive effect of
diets supplemented with faba beans on the dietary value
of chicken meat. Laudadio et al. (2011) found no effect
on the value of the above lipid ratios of breast muscles.
However, further studies (Tufarelli and Laudadio, 2015)
showed that these indices declined in the breast muscle.
According to Kuzniacka et al. (2020), faba beans in broiler
chicken diets reduce the proportion of omega-3 acids in
the muscles.

Poultry consumers consider sensory traits, such
as smell, juiciness, tenderness, and palatability, to be

important meat qualities. Osek et al. (2003) showed that
supplementing methionine deficiency of starter/grower
diets with faba beans (10% / 20%) significantly improved
meat flavour. Another experiment by Osek et al. (2013)
did not show any significant effect of high-tannin faba
beans added to chicken diets on the sensory evaluation of
meat; however, the breast muscles of chickens fed diets
with faba beans scored higher for the evaluated sensory
characteristics. Similarly, in the study by Milczarek and
Osek (2017a), the muscles of chickens fed diets with a
higher share of faba beans (of any cultivar) scored the
highest for juiciness and showed the highest mean values
for sensory qualities. The difference was significant
compared to the muscles of the control chickens. This
should be associated with increased intramuscular
fat content, which significantly affects palatability,

tenderness, and juiciness of the muscles.

CONCLUSIONS

In conclusion, the nutritional value of faba beans
depends on several factors, including cultivar (low-tannin
vs. high-tannin) and refining treatments (raw vs. extruded,
de-hulled, and soaked seeds). Growth performance (body
weight gain, feed intake, and conversion) and carcass
composition (dressing percentage, carcass muscularity,
and fatness) of broiler chickens fed diets containing faba
beans depended to the greatest extent on their share of
the diet and less on the cultivar and refining treatments of
seeds. Considering the quality of broiler chicken meat (its
physical, chemical, and sensory traits), the present results
provide a basis for recommending faba bean meal as a
partial substitute for soybean meal in the broiler chicken
diet.
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