; Crossref

OPEN ACCESS Similarity Check
Powered by iThenticate

Potravinarstvo Slovak Journal of Food Sciences

Slovak Jogrnal of
Food Sciences

Potravinarstvo Slovak Journal of Food Sciences

vol. 15, 2021, p. 40-51

https://doi.org/10.5219/1451

Received: 7 September 2020. Accepted: 22 December 2020.

Available online: 28 January 2021 at www.potravinarstvo.com

© 2021 Potravinarstvo Slovak Journal of Food Sciences, License: CC BY 4.0
ISSN 1337-0960 (online)

® notravindrstvo

THE POSSIBILITY OF IMPROVING MEAT QUALITY BY USING PEAS AND
FABA BEANS IN FEED FOR BROILER CHICKENS

Liga Proskina, Sallija Cerina, Anda Valdovska, Irina Pilvere, Vilija Alekneviciene

ABSTRACT

The price-to-quality ratio of broiler chicken meat is one of the reasons why consumers use these products in their daily diet.
The quality of poultry products such as meat is closely associated with the nutritional value and quality of feed fed to broilers.
In composing broiler diets, the main focus is turned on crude protein (CP). Because of the trend for the poultry industry to
reduce its dependence on soybean meal as a source of protein, the role of pulses in the supply of protein and energy, which
could partly replace the soybean meal in poultry diets, increases. Due to considerable progress in plant breeding, the present
research study used peas (Pisum sativum) of the var. ‘Bruno’ and var. ‘Pinochio’ as well as faba beans (Vicia faba minora)
of the var. ‘Lielplatone’ was developed in Latvia. Higher protein diets induce a higher meat protein content, accordingly,
feed proteins are hydrolyzed in the digestive system into amino acids (AA) that, after absorption, are used to form proteins
and to build different body tissues. The most important AA was twofold lower in peas and faba beans than in soybean meal.
Although the amount of AA in feed is not directly proportional to the content of AA in broiler chicken meat, the amount of
AA in poultry feed can significantly affect an important meat quality criterion for consumers — the nutritional value of protein.
Therefore, the research aimed to identify changes in AA composition and chemical composition — a qualitative property of
poultry meat — as a result of adding pulses (peas and beans) to poultry diets. The research results showed that the diets with
an addition of faba beans and peas had a positive effect on the level of essential amino acids (EAA) and non-essential amino

acids (NEAA) in broiler meat, decreased cholesterol concentration in meat, and increased energy value of meat.
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INTRODUCTION

In recent decades, poultry consumption tended to increase
in most of the world, which could relate to the growing
consumer interest and belief that white meat is better and
healthier than red meat. According to research studies on
consumer buying habits (Kaygisiz, Bolat and Bulut, 2019;
Xazela et al., 2017), the price and quality of broiler chicken
meat are one of the reasons why consumers use these
products in their daily diet. From a nutritional aspect,
poultry meat is a valuable source of proteins, vitamins, and
minerals, and has a relatively low-fat content. The chemical
composition of muscle tissue is an important element of
broiler meat quality (Grashorn, 2005).

The set of properties that defines consumer perception of
meat quality has expanded to include extrinsic factors, such
as animal welfare, the sustainability of production and meat
concerning human health, as well as a combination of
muscle, fat, and moisture, the nutritional value of meat
compositional analysis such as AA (Purslow, 2017).
Quality is defined as the usefulness of a good or service for
consumption (Juran and Godfrey, 1998); therefore, one

can assert that the quality of food plays a great role in food
purchases. However, the importance of consumer
subjective views regarding product choices should be
emphasized as well. The organoleptic characteristics of
a food (e.g. color, taste, consistency) is what each consumer
perceives individually; therefore, they could be regarded as
subjective assessment criteria that depend on the individual
perception of each consumer (Mulvey, 2008). Consumers’
expanded perception of food quality encompasses more
than just organoleptic or other food characteristics. For
consumers, the quality of food is the desired characteristics
of the food that could justify the value-added of the food:
e.g. the type of food production (organic or conventional),
the environmental impact of food production, feed
components used in production (protein sources,
phytonutrients),  functional = properties of  food
(a low cholesterol level and fat content, a balanced amount
of AA), etc. (Yamada et al., 2008).

Food quality is strongly linked to the functional properties
of the food and the health of individuals. From the
standpoint of consumer interests, broilers should have not
only high slaughter yields and desirable carcass
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conformation scores but also good aesthetic, sensory, and
nutritional characteristics. This means that food should also
contain biologically active principles making beneficial
effects on the functions of the human body, contribute to the
maintenance of health and reduce the risk factors for various
diseases (Maggini, Pierre and Calder, 2018). Under the
presence of functional ingredients in various types of food,
consumers are allowed to fully balance their diet and have
vitamins, minerals, proteins, etc. (Holban and
Grumezescu, 2018). Rohr et al. (2005) point out that
consumers are ready to pay a higher price if it is guaranteed
that the producer supplies are safe and quality products.
A similar finding was made by Nagyova et al. (2019),
indicating that 84% of respondents bought high-quality
food and 60% bought it for health reasons.

The nutritional value of protein is determined by essential
AA, while the composition, amount, and ratio of desired AA
in products vary; therefore, more attention should be paid to
the biological value of protein in food, as the spectrum and
amount of AA are important for the health of the human
body. Kim, Do and Chung (2017) point out that broiler
meat is an excellent source of protein not only because of
the quantity of the protein (20%) but also because of the
quality of it — more than 40% of AA are essential ones.

It should be stressed that the quality of poultry products
such as meat is closely associated with the nutritional value
and quality of feed fed to broilers. Nutrition can have
a crucial effect on the chemical composition of broiler meat.
Broilers have high dietary protein requirements, due to the
importance of protein as a major constituent of the
biologically active compounds in the body, assistance of
proteins in the synthesis of body tissues, and growth of the
body. Furthermore, proteins are forming enzymes and
hormones, which play important roles in the physiology of
any living organism (Beski, Swick and Iji, 2015). The
enrichment of poultry meat with substances beneficial to
human health has been studied for several decades
(Grashorn, 2005; Swaggerty et al., 2020; Selle et al.,
2020). Each of the nutrients added to poultry feed causes
a specific effect: they are biological and chemical
substances that, when added to feed rations for broilers, are
transformed by metabolic processes in the birds body and
contribute to the digestion of feed, the growth, and
development of the organism while at the same time
producing higher quality products and achieving higher
production efficiency. Positive effects are achieved both by
improving food conversion and increasing the vitality of
birds, stimulating their immune system, regulating the
microflora of their digestive system, etc., as a result of
which the quality of meat is enhanced.

In composing broiler diets, the main focus is turned on
crude protein (CP) because the protein is the critical
constituent of poultry diets together with the other nutrients
(Cheeke, 2005). One of the factors that can have a highly
variable effect on the chemical composition and quality of
poultry meat includes different protein and energy values of
formulated feed rations. Higher protein diets induce
a higher meat protein content, while reducing the fat content
of the muscles. Feed proteins are hydrolyzed in the digestive
system into AA that, after absorption, are used to form
proteins and to build different body tissues (Beski, Swick
and Iji, 2015).

The level of protein in broiler feed on poultry farms in
Latvia is mainly provided by imported feed materials
containing CP — soybean meal (SBM) and sunflower
products, cornflour, etc. —, which are mostly imported feed
protein sources. Regulation (EC) No 178/2002 lays down
rules on the production, labeling, traceability, and control of
feed that have been developed at the EU level, which are
incorporated into the Member States’ legislation. However,
imported protein crops produced outside the EU are not
subject to the same environmental, health, and GMO
regulatory restrictions as EU-produced products, thereby
affecting the quality of livestock products as well. In the
world market, however, the prices of protein-rich feedstuffs
continue rising (Indexmundi, 2017), thereby significantly
affecting the total price of feed and, consequently, the cost
of livestock products. There is a trend for the poultry
industry to reduce its dependence on soybean meal as
a source of protein and replace it with sustainable
alternatives. Consequently, interest in using grain legumes
such as faba beans (Vicia faba) and peas (Pisum sativum) as
alternatives to conventional protein sources has been
increasing (Nalle, Ravindran and Ravindran, 2010;
Stagnari et al., 2017). Beans and peas play an increasingly
important role in animal feed owing to their high-quality
protein. Pulses can provide a diet rich in protein and AA.
Research studies done in Latvia have revealed that the total
amount of AA in domestically grown peas varies from
202.4 gkg' to 2489 gkg!, while in beans from
235.7 gkg! to 267.9 g kg'!; the amount of essential AA in
peas was in the range of 67.6 — 74.2 g.kg!, while in beans
in the range 0f 79.3 — 86.9 g.kg! (EUROLEGUME, 2018).

The amount of AA in feed is not directly proportional to
the content of AA in broiler chicken meat because of
a certain AA conversion rate from feed to meat in the bird
organism. Nevertheless, the amount/level of AA in poultry
feed can significantly affect a meat quality criterion — the
nutritional value of protein — and can enhance the level of
AA (Temesgen, Retta and Tesfaye, 2018). Therefore, the
research aimed to identify changes in AA composition —
a qualitative property of poultry meat — as a result of adding
pulses (peas and beans) to poultry diets.

Scientific hypothesis

The quality properties (amino acids and chemical
composition) of meat that are important for consumers
could be enhanced by including pulses (peas and faba
beans) in broiler diets.

MATERIAL AND METHODOLOGY

Management and birds

A feeding experiment was done on cross Ross 308 broiler
chickens (n = 240). The stocking density complied with the
rules of Council Directive 2007/43/EC; the max live
weight density was 33 kg per m? or 12 chicks per m? The
broilers were placed on the floor and sawdust was used for
their bedding; the broilers were provided free access to feed
and water. In the first week, the temperature in the poultry
building was set at 31 °C; from the second week, the
temperature was gradually reduced to 28 °C, and from the
fourth week onwards, the temperature was set at 22 °C. The
fattening period was 42 days and divided into three stages:
from 1 — 10 days (starter), 11 — 26 days (grower) and
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27 —42 days (finisher), following the standards for the cross
Ross 308 (Aviagen, 2018). Additions of faba beans and
peas were included in the feed of experimental groups only
at the grower and finisher stages. On day 10, the broiler
chickens (n = 240) having a similar body weight (BW)
276.00 £23.2 g standard deviation (SD) were divided into 8
groups, and the experiment had two replications per
treatment for each group (n = 30).

Dietary treatments

During the starter period, all the groups of broiler chickens
were fed the same diet: wheat — 635.80 g.kg!; soybean meal
(SBM) — 255.60 g.kg'!; sunflower — 6.00 g.kg'; rapeseed
cake — 13.00 g.kg'!; technological, nutritional, physiological
and zootechnical additives 89.60 gkg!. The starter feed
contained 24.93% of dry matter (DM) CP, 3.27% of DM
crude fat, 2.16% of DM crude fiber, 5.70% of DM crude
ash, 0.88% of DM calcium (Ca), 0.68% of DM phosphorus
(P), 2980 kcal.kg™! metabolizable energy (ME), — 1.00% of
DM lysine (Lys), 0.40% of DM methionine (Met) and
0.31% of DM cysteine (Cys).

From the 11" day of the experiment, the diets were as
follows: for the control group (C) — the basal diet (control,
without peas and faba beans); for the seven experimental
groups (group PB200 to group PB100 + FBL150) — the
basal diet with SBM was partially replaced with different
amounts of peas and faba beans. The peas ‘Bruno’ (PB)
developed by the Institute of Agricultural Resources and
Economics as well as the peas ‘Pinochio’ (PP) and the faba
beans ‘Lielplatone’ (FBL) grown in Latvia were tested in
the feeding experiment (Table 1). Crude protein contents in
the pulses (dry matter) were as follows:
PB - 300.00 £23.62 g.kg!, PP —284.26 +61.54 g kg'!, FBL
—330.71 +41.11 gkg!, while in SBM it was 587.95 g.kg™!.
The pea and bean varieties studied contained equivalent
amounts of crude fat, crude fiber, crude ash, calcium, and
phosphorus. As is known from the results of the previous
researches, the amount of pea and faba beans in broiler diets
is limited due to the tannins they contain, which are anti-
nutritive compounds and affect the nutritional flavor as well
as the digestive system of the birds, thus limiting the
number of peas and beans the amount of feed (Crépon,
2006). This indicates that peas and beans cannot completely
replace SBM in poultry feed not only because of
antinutritional factors but also of their lower crude protein
contents.

The feed mixtures for broilers were granulated appropriate
for the grower and finisher stage 2.5 — 4.0 mm diameter,
4.0 — 8.0 mm in length, reaching a temperature of up to 84
°C during the granulation process. The granulation process
did not significantly affect the chemical composition of peas
and beans, even though the proportion of soluble protein
increased by 0.61% and that of undegradable intake protein
decreased by 5.97% in the total crude protein content of
peas during the granulation process, compared with the non-
granulated peas. Such a change in crude protein components
may contribute to the digestibility and absorption of crude
protein of peas in the bird organism.

The AA contents of peas, faba beans and SBM are
reported in Table 2. The Lys content in peas was in the range
of 1.40 — 1.50%, 1.71% in faba beans, and 2.80% in SBM,
while the amount of Met in SBM was threefold higher than
that in the peas and beans (Table 2). The amounts of other

essential AA in peas and beans were also about twofold
lower than that in SBM. This means that the amounts of AA
most important for metabolism in the broiler organism were
significantly lower in peas and faba beans than in SBM.

The EAA content of PB and PP was in the range of
8.70 — 9.38%, and 11.99% in FBL. SBM had an EAA
content of 20.52%. This means that SBM had a higher EAA
content than peas and faba beans by 11.14 — 11.82% and
8.53%, respectively. The NEAA content in pea protein was
in the range of 8.16 — 9.62%, in faba bean protein — 11.57%,
but 21.62% in SBM protein. This means that the NEAA
content of SBM protein was 11.98 — 13.44% higher than
that of pea protein and 10.03% higher than that of faba bean
protein (Table 2).

The grower stage feed contained 23.63 — 25.64% of DM
CP, while the finisher stage feed had a CP content of
22.01 — 24.48% of DM. At the grower stage, the 8" group
was fed a lower CP content diet (0.8% lower than that for
the C group) that contained a mixture of 150 g.kg"! FBL and
100 gkg! PB. However, at the finisher stage, such
a mixture of 150 g.kg! FBL and 100 g.kg! PB in the diet
had a lower CP content (by 2.47%), compared with the diet
for the C group; however, the CP content in the diets for the
experimental groups, compared with that for the C group,
was not significantly different (p >0.05) at both feeding
stages (Table 3). Using SBM, PB, PP, and FBL, for the
experimental groups, a ME of 750 — 1196 kcal.kg'! was
provided at the grower stage and 664 — 1158 kcal.kg™! at the
finisher stage, exceeding the ME provided for the C group
by 94 — 494 kcalkg!, which might be explained by
a 4 — 5 times higher ST content of peas and faba bean,
compared with that of SBM. Such a difference in the CP
content could not negatively affect the live weight of
broilers at the selling age, compared with the C group. The
contents of crude fat, crude ash, fiber, Ca and P in the broiler
diets were equal for all the groups.

Chemical analysis

A test of the feed, peas, and faba beans were performed to
calculate a precise feed ratio for the relevant period. During
the experiment, feed tests for all the groups were performed
on the 1% day, 10" day, and 27" day. At the final stage of
the  experiment (on day 42 of rearing),
10 birds from each group were slaughtered and dissected.

The biochemical analyses of feed and broiler breast
samples were carried out at the Latvia University of Life
Sciences and Technologies (LLU) Research Laboratory of
Biotechnology (LATAK, 1999). 100 g of each
experimental diet was collected and sent for analysis.

Dry matter, crude protein, and ash were analyzed in the
diets according to the method AOAC (Herlich, 1990). The
samples of meat were analyzed for DM (ISO 6496, 1999),
CP (ISO 5983-2, 2009), crude fat (ISO 6492, 1999), crude
ash (ISO 5984, 2002/COR 1:2005), P (ISO 6491, 1998),
yet the cholesterol level was determined using the method
described by Sperry and Webb (1950). AA contents in
feed and meat were determined by FTIR spectroscopy.

A chemical score (Cs) for broiler breast meat was
calculated for each AA using the following formula:

Cs=Ax/As (1
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where Ax is the content of an AA in the investigated protein
(%) and as is the content of an AA in the standard protein
(the same whole egg protein) (Alfaig et al., 2014).

An AA score was determined by comparing the essential
amino acid (EAA) contents of the samples to the AA
contents suggested for humans (Strakova et al., 2009). The
AA content recommended for children aged 2 — 5 years is
used to calculate an AA score of the samples (Table 7)
(WHO, 1985; Strakova et al., 2009). The essential AA
index (EAAI) is a geometrical average of CS wvalues
(Pisatikova, Kra¢mar and Herzig, 2005; Strakova et al.,
2009).

A biological value (By) for the experimental food materials
was calculated from the EAAI using Oser’s method (Oser,
1959) as follows:

By=1.09x (EAAD-11.7 (2)
Statistical analysis

Statistical analyses were performed with SPSS for
Windows version 20.0 statistical software package. The
dietary energy and other variables were compared
statistically by ANOVA. Statistical significance was
calculated using a t-test. Differences between the control
and experimental groups were considered significant at
p <0.05. Data were reported as mean + SD.

RESULTS AND DISCUSSION

Any broiler diet has to have such EAA as Lys and Met.
The Met content of peas was in the range of 0.20 — 0.22%,
while that of faba beans was 0.21%; the Met content of
SBM was higher — 0.61%. However, no significant
difference in Met content between the feed mixtures for the
experimental and control groups was identified (Table 4).

The AA content (g.kg! DM) in the experimental diets
varied. The Cys content was significantly higher in diets
PB200, PP200, but significantly lower in diets PB300 and
PB100 + FBL100 at the grower stage. The Cys contents
were similar for all the experimental groups at the finisher

stage. The Lys content was significantly higher in diets
PP300 and PB100 + FBL150 at both feeding stages. The
analysis of AA composition (% of DM) in the C and
experimental diets is presented in Table 4.

The highest values in the EAA group among the finisher
feeds were recorded for Arg (0.96% of DM) and Leu
(1.01% of DM), but the lowest value — Cys (0.3% of DM).
In the non-essential AA group, Gln was found to be the most
abundant (3.26% of DM), but Tyr had the lowest value
(0.43% of DM). They were followed by His in diets PP200
(0.34% of DM) and PB300 (0.32% of DM), with the lowest
values recorded for diets FBL100 and PB100 + FBL100
(0.29% of DM) (Table 4).

In total, the significantly higher average EAA levels
(6.04, 6.44 and 6.28% of DM) and TAA amounts
(12.8, 13.15 and 13.02% of DM) were recorded in
experimental finisher stage diets PP200, PB300 and
PB100 + FBL150, respectively, but the lowest — in the basal
diet (Table 4).

Biochemical composition of broiler meat

The effect of various protein diets on meat quality
parameters is shown in Table 5. The CP content was
significantly (p <0.05) higher in breast meat of broilers fed
diets FBL100 and PB100 + FBL100 (21.34 and 21.4%
respectively), compared with the C group.

Increased fat content was found in broilers from the
C group (1.85% of DM) and diet PB300 (1.84% of DM),
but a significant decrease was observed in the broilers from
groups PP300 and PB100 + FBL100. No significant
difference in the crude ash content was recorded among the
treatments (p >0.05).

There was a significant reduction (p <0.05) in the
cholesterol concentration of broiler breast meat from the
broilers fed diet PP200 supplemented with 200 g.kg”! PP
(110.5 mg.100g") and FBL100 — with 100 gkg' FBL
(110.6 mg.100g™). In general, cholesterol concentration in
meat decreased in all the experimental groups (except
PB300) in comparison with the C group (Table 5).

Table 1 Feed ingredient composition of the basal and experimental diets.

PB100 + PB100 +
Items C PB200 PP200 PB300 PP300 FBL100 FBL100 FBL150
Grower stage (11" — 26" day)
SBM, g 227 122 124 70 73 164 112 80
PB, g - 200 - 300 - - 100 100
PP, g - - 200 - 300 - - -
FBL, g - - - - - 100 100 150
Sunflower, g 150 150 150 150 150 150 150 150
Rapeseed cake, g 150 150 150 150 150 150 150 150
Wheat, g 649 649 649 649 649 649 649 649
Finisher stage (27" — 42" day)
SBM, g 201 106 108 58 61 144 96 67
PB, g - 200 - 300 - - 100 100
PP, g - - 200 - 300 - - -
FBL, g - - - - - 100 100 150
Sunflower, g 50 50 50 50 50 50 50 50
Rapeseed cake, g 200 200 200 200 200 200 200 200
Wheat, g 698 698 698 698 698 698 698 698

Note: C — Control group; from PB 200 to PB100 + FBL 150 the experimental broiler groups; SBM — soybean meal,
PB —peas ‘Bruno’, PP — peas ‘Pinochio’, FBL — faba beans ‘Lielplatone’.
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Table 2 Amino acid contents of peas, faba beans and soybean meal (% DM).

Items PB PP FBL SBM
Met 0.22+0.01 0.20+0.01 0.21 +0.23 0.61 +0.20
Cys 0.30 +0.03 0.28 +£0.04 0.33+0.22 0.68 +0.19
Lys 1.50 £0.16 1.40 £0.22 1.71 £0.74 2.80+0.64
Thr 0.77 £0.12 0.76 £0.15 0.97 £0.56 1.82 +£0.50
Arg 1.78 £0.48 1.66 £0.62 2.54+0.84 3.34 +£0.78

Ile 0.85+0.18 0.80+0.24 1.14 £0.67 2.10+0.14
Leu 1.47 £0.39 1.35+0.49 2.05+1.07 3.45 +£0.86
Val 0.95+0.17 0.90+0.22 1.21 £0.68 2.21+0.61
His 0.50 +£0.15 0.40+0.21 0.69 +0.41 1.20+0.11
Phe 1.04 £0.10 0.95 +£0.13 1.14 £0.74 2.32+0.14

Total EAA 9.38£1.74 8.70 £2.33 11.99 £0.61 20.52 £2.54

Tyr 0.64+0.14 0.56 +£0.20 0.84 £0.55 1.63 £0.49
Gly 0.90+0.18 0.83+0.24 1.17 £0.09 2.00 +0.54
Ser 1.01 £0.13 0.97 £0.18 1.22 £0.07 2.37 +0.66
Ala 0.92+0.12 0.88+0.16 1.10 £0.6 2.06 £0.45
Asp 2.40+0.25 2.36 +0.33 2.82+0.21 5.27 £1.39
Glu 3.75£0.94 2.56+1.32 4.42+0.92 8.29 +0.41

Total NEAA 9.62 £1.71 8.16 +2.41 11.57 +£1.03 21.62 +1.08

Note: SBM —soybean meal, PB —peas ‘Bruno’, PP —peas ‘Pinochio’, FBL — faba beans ‘Lielplatone’, % DM — percentage
of dry matter. Data are presented as means +SD — standard deviation.

Table 3 Composition of feeds used in the broiler feeding experiment at the grower and finisher stages.

Ttems C (control) PB200 PP200 PB300 PP300 FBL100 Il;giolooz II;I';}AOIOS(T
Grower stage
CP, % DM 24.43 +0.33  25.64 +0.28 24.87 +0.31 24.59 +0.33 25.09 +0.59 25.37 £0.71 24.05 £0.25 23.63 +0.48
DM, % 87.93 £0.28 87.94 +0.42 87.84 +£0.31 87.79 +0.25 87.41 £0.27 88.27 £0.28 88.05 £0.42 §87.48 £0.25
CFa, % DM 3.62 +0.30 320+0.26 3.22+024 2.83+0.29 3.41+032 3.43+020 3.16+0.38 3.80=+0.20
CAsh, % DM 6.01 £0.33 5.89+0.21 5.45+033 5.02+041 5.34+033 5.70+0.28 5.72+042 5.86=+0.34
CFb, % DM 3.19 £0.06 437+0.59 3.34+0.06 4.04+0.05 3.47+0.11 4.89+0.06 4.10+0.27 3.95+0.13
Ca, % DM 1.04 £0.01 0.99 £0.06 0.88+0.01 0.75+0.01 0.79 £0.08 0.92+£0.03 0.89+0.01 0.92 +0.01
P, % DM 0.68 £0.02 0.68 £0.02 0.68 £0.03 0.62+0.03 0.66 £0.03 0.70£0.02 0.69 £0.03 0.67 +0.01
ME, kealkg™” 750 £78 1048 £61°5 1045245 1196 +48% 1193 +86° 844 14 992 £32 1040 £53%
Finisher stage
CP, % DM 22.01+£0.22  22.15+0.45 22.11 £0.51 22.91 +0.07 23.02 +0.16 22.46 +0.37 23.29 +£0.17 24.48 £0.56
DM, % 88.14+0.15 87.82+0.14 87.87 +0.37 87.78 £0.56 88.07 +0.14 88.17 £0.46 87.91 £0.16 §87.87 £0.15
CFa, % DM 491 +£045 5.03+0.14 4.71£045 3.89+048 4.21+0.56 4.25+040 3.93+0.51 4.08+£0.36
CAsh, % DM 6.40 +1.08 5.61 £1.50 5.62+£137 529+041 5.58+1.25 8.58+0.89 5.76+0.43 5.45+0.40
CFb, % DM 4.23 £0.07 448 £0.16 4.63+0.34 4.09+0.22 4.46+031 5.02+0.05 5.73+0.11 5.87=+0.17
Ca, % DM 1.08 £0.01 0.86 £0.03 0.85=+0.01 0.74+0.02 0.86+0.04 1.09+0.02 0.93+£0.01 0.81=+0.04
P, % DM 0.74 £0.042  0.62 +0.015 0.66 +£0.036 0.60 £0.05 0.68 +0.029 0.68 £0.030 0.65 £0.055 0.66 £0.050
ME, kcal kg * 664 £16 993 4215 9904295 1158 £195 11534335 777422 94118 998 +31°

Note: % DM — percentage of dry matter, CP — crude protein, CFa — crude fat, CFb — crude fiber, CAsh — crude ash,
Ca — calcium, P — phosphorus, ME* - metabolizable energy, intake from SBM, beans and peas. Data are presented as
means + SD — standard deviation. Means with superscript letter S are significantly different at p <0.05 in comparison with
the control group. The numbers of each columns that do not have letter have a meaningful difference (p >0.05).

The meat energy value contents were higher in the breast
of broilers fed PB100 + FBL100 diets supplemented with
100 g.kg! FBL with 100 g.kg! PB (107.84 kcal.100g™!), but
the lowest — in the C group — from the dietary treatment with
SBM (95.26 kcal.100g!). No significant difference
(p >0.05) in meat energy value was recorded among the
treatments.

Amino acid contents in breast muscle

The effects of dietary treatments on the AA contents of
broiler breast meat from the eight experimental groups are
shown in Table 6.

The results indicated that in most cases, the average level
of total AA (TAA) was increased in meat from the broilers
fed diets PB100 + FBL100 and PB100 + FBL150. The Met
content was significantly higher in muscle from diet PB100
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+ FBL150, while Cys — in broiler meat from groups PB200,
PB100 + FBL100, and PB100 + FBL150. Compared with
the C group diet, diets PB300 and FBL100 significantly
decreased (p <0.05) the TAA, whereas diet PB100 +
FBL150 increased (p <0.05) the TAA content.

The highest values in the EAA group were recorded for
Arg (3.14 gkg! DM) and Leu (3.81 gkg' DM), but the
lowest value — Cys (0.58 g.kg”' DM). In the NEAA group,
Gln was found to be the most abundant (7.54 g.kg! DM),
but Tyr had the lowest value — (1.4 g.kg!' DM). In total, the
highest average EAA level (23.15 g.kg! DM) was recorded
in experimental diet PB100 + FBL150 (with 150 g.kg" FBL
with 100 g.kg! PB), but the lowest (20.13 g.kg! DM) — in
diet PB200. On average, diets PP300, PB100 + FBL100 and
PB100 + FBL150 increased the total EAA content in breast
muscle, but the TAA level was increased by only diets
PB100 + FBL100 and PB100 + FBL150 (41.94 and
42.59 g kg'! DM, respectively).

The chemical score, amino acid score, EAA index,
and biological value

The calculated indicators of breast meat samples are set
out in Table 7. The chemical score, the AA score, the EAA
index and the biological value of all the tested AA were
significantly different between the control and the treatment
groups.

A comparison of the protein-supplemented diet groups
revealed that the chemical and AA scores were increased in
the meat of groups PB100 + FBL100 and PB100 + FBL150
(supplemented with faba beans and peas), but were
decreased in the breast meat of broilers fed diets PP200 and
PB300 (supplemented with 200 g.kg! PP and 300 g.kg™! PB,
respectively).

Regarding the EAAI and biological value, there were
significant increases between the control (C) group and
groups PB100 + FBL100 and PB100 + FBLI150,
respectively.

The results of the use of faba beans in the poultry diet have
been contradictory (Crépon, 2006). Faba beans have a quite
high level of protein (about 26%), but the presence of anti-
nutritional constituents, such as vicine and convicine, and
the low level of Sulphur AA content reduce their nutritional
value in poultry meat.

Some studies showed adverse effects on poultry
performance or growth performance similar to control diets
at various inclusion levels (Dal Bosco et al., 2013). Some
results indicated that replacing SBM with alternative
protein sources had a positive effect on the dietetic value of
poultry meat, whereas other data indicate something
opposite (Milczarek, Osek and Pachnik, 2016).
Parameters used to determine protein quality included
chemical score, AA score, essential AA index (EAAI), and
biological value (Aromnal, Huda and Ahmad, 2012).
Proteins with a high content of essential AA are the most
important components of poultry meat (Strakova et al.,
2002).

As is known, birds, especially broiler chicks, have an
intense growth rate and high genetic potential for
productivity. Therefore, broilers need to feed with a high
(20 — 25%) crude protein level. Before the start of the
feeding test, the chemical composition of peas, beans, and
imported soybeans are grown in Latvia was determined.

Regarding chemical composition of a pea, faba bean and
soybean used in the trial, our results are in agreement with
published data of other authors (Koivunen et al., 2016) who
reported on significantly lower content of crude protein,
crude fat, and ash in faba beans and peas in comparison with
soybean meal. However, our results showed a significantly
higher content of starch and crude fiber in peas and faba
beans. This agrees with the results of Koivunen et al.
(2016). Unfortunately, pea starch is less susceptible to
enzyme hydrolysis than starch in any of the cereal grains
(Laudadio and Tufarelli, 2010). In contrast to the current
study, in the study of Laudadio and Tufarelli (2010), the
content of crude fiber in soybean was higher as in peas. Faba
beans are protein and energy-rich legume seeds well
adapted to grow in various climatic zones of Europe and
widely used for feed and food (Grosjean et al., 2000).

AA composition is key to the evaluation of a dietary
protein source. In the present research study, feeding pulses
led to a significantly higher level of EAA, NEAA, and TAA
in the diets. Among the analyzed finisher stage samples,
basal feed with an addition of 200 g.kg™! PP or 300 g.kg"
PB or 150 gkg! FBL with 100 gkg! PB had a higher
content in almost all the groups of AA; however, Sulphur
AA (Met and Cys) were the exception in most cases.

AA, termed functional AA, includes Ala, Arg, Asp, Gln,
Gly, Pro, and Ser and are important not only for intestinal
integrity, nutrient transport, and metabolism but also in
immune response (Dai, Wu and Zhu, 2011; Ren et al.,
2013). Some authors emphasize the importance of EAA
(Lys and Met) in broiler feed. The productivity of broilers,
to a great extent, is determined by the EAA content of
feedstuffs. This AA is not synthesized in the broiler
organism; therefore, the acids must be consumed with feed
in a certain quantity and at a certain ratio (Beski, Swick and
Iji, 2015). Lys and Met are among the most limiting AA,
which is important for the growth of the organism and in the
balance of nitrogen.

Met is classified as the first insufficient AA in the
organism, as it is available in a limited amount in plant
proteins. Met is required to provide the building blocks for
immune cells and tissues, therefore, it is an EAA for
animals, poultry, including broiler, in particular. Met is
required for the growth of feathers and the synthesis of
proteins (Bunchasak, 2009).

The second most important EAA needed for the growth of
broilers is Lys, which contributes to the growth of chest
muscle tissues as well as the growth pace of broilers (Kidd
et al., 2004). Deficiency in Lys causes blood circulation
problems, a lower level of hemoglobin as well as leads to
smaller muscles and bone deterioration (Burnham, 2005)
and, consequently, the death rate of broilers increases and
an increase in the weight of their muscles is lower, which
can cause considerable economic losses.

The research showed that soybean meal had a higher EAA
content than peas and faba beans by 11.14 — 11.82% and
8.53%, respectively (Table 3). It has to be taken into
consideration that the SBM had such anti-nutritive factors
as protease inhibitors — trypsin, chymotrypsin, pectin,
goitrogens, and other substances that could affect the
digestibility of protein present in the feed, metabolic
nitrogen retention, and excretion (Yasothai, 2016).
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Table 4 Amino acid contents (% of DM) in broiler feeds.

PB100+  PB100+
Items C PB200 PP200 PB300 PP300 FBL100  FBL100 FBL150
Grower stage
Met 0.49+£0.018 0.5+0.019 0.48+0.017 0.45+0.018 0.47+0.019 0.48+£0.023 0.49 +0.028 0.45+0.0.017

Cys 0.33£0.015 0.350.0165 0.35+0.015°5 0.31+0.0115 0.33£0.010 0.3340.021 0.31+0.0145 0.33+0.018

Lys 0.97 4£0.059 1.0040.061 1.10+0.067 0.99£0.057 1.06 £0.066° 0.92+0.012 0.96 +0.057 1.04 +0.066°
Thr 0.67+0.031 0.72+0.029 0.73+0.032 0.69+0.034 0.68+0.038 0.74+0.061 0.74+0.049 0.67 £0.026
Arg 0.98 £0.073 1.13+0.0555 1.12+0.060 1.09+0.067 1.19+0.043 1.04+0.040 1.13+0.0415 1.20 +0.050°
Ile 0.6040.037 0.69+0.024 0.69+0.026 0.66+0.029 (.72 +0.0305 0.65+0.081 0.70+0.014 0.68 £0.026
Leu 1.02+0.051 1.14+0.035 1.14+0.038 1.08+0.042 1.1640.039 1.10+0.025 1.18+0.0495 1.11£0.037
Val 0.74+0.034 0.81+0.023 0.81+£0.025 0.79+0.028 0.84+0.026 0.79+0.044 0.85+0.021 0.82 +0.025
His 0.3540.012 0.3740.011 0.36+0.012 0.36+0.013 0.37+0.014 0.35+0.032 0.38+0.009 0.38 £0.010
Phe 0.63+0.029 0.714+0.016 0.70+0.026 0.68+0.019 0.71+0.017 0.72+0.021 0.71+0.021 0.68 £0.014
Total EAA 6.78 £0.258 7.42+0.1735 7.48 £0.187%5 7.10+0.194 7.53 402895 7.12+0.171 7.45+0.0645 7.36 +0.190°
Tyr 0.534+0.020 0.58+0.031 0.55+0.018 0.55+0.019 0.56+0.022 0.53+0.032 0.57 £0.007 0.58 +0.018
Gly 0.644+0.019 0.68+0.013 0.68+0.014 0.66+0.016 0.69+0.013 0.67+0.005 0.71+0.014 0.68+0.014
Ser 0.75+0.027 0.81+0.021 0.81+0.023 0.78£0.025 0.78 +0.041 0.83 £0.025 0.82+0.028 0.78 £0.021
Ala 0.63+0.021 0.68+0.013  0.69+0.015 0.66+0.015 0.69+0.014 0.66+0.015 0.69+0.002 0.68 +0.015
Asp 1.08+0.099 1.36+0.053 1.32+0.055 1.28+0.061 1.38+0.0675 1.23+0.042 1.35+0.000 1.35+0.056
Glu 3.46+0.124 3.56+0.132 3.6540.1435 3.43+0.143 3.38+0.160 3.62+0.166 3.67+02195 3.36+0.121
I\?E"g 7.09 £0.225 7.67+£0.168 7.70+0.168 7.36+0.169 7.48 £0.162 7.54+0.190 7.81+0.262 7.43 +0.161

TAA 13.87 £0.504 15.09 £0.335% 15.18 £0.435% 14.46 £0.462 15.01 £0.3105 14.66 £0.421 15.25 +0.3255 14.79 £0.411

Finisher stage

Met 0.3940.016 0.37+0.011 0.41+0.018 0.37+0.004 0.37+0.005 0.37+0.009 0.36+0.007 0.37+0.018
Cys 0.26+0.014 0.27+0.10  0.30+0.005 0.29+0.011 0.29+0.010 0.29+0.005 0.29 +0.004 0.30 £0.015
Lys 0.72£0.067 0.81£0.051  0.91+0.052 0.94 +0.052%5 0.84 +£0.022%5 0.82£0.026 0.81+0.035 0.86 +0.056°
Thr 0.56 +£0.024 0.58 £0.022  0.63+0.023 0.57+0.019 0.59+0.017 0.59+0.021 0.58 £0.028 0.62 +£0.021
Arg 0.79+£0.065 0.84+0.056 0.92+0.054 0.96 +0.0605 0.94+0.061 0.85+0.067 0.84+0.085 0.96 +0.0555
Ile 0.54+0.033 0.55+0.031 0.63+0.030 0.62+0.025 0.56+0.015 0.58+0.015 0.56+0.021 0.59 +0.034
Leu 0.4340.047 0.4940223  0.50+0.020 1.01 +£0.0545 0.89 +0.044% 0.91 +£0.046% 0.91 £0.057°5 0.99 +0.019%
Val 0.62+0.035 0.67+0.031 0.72+0.031 0.71 £0.029 0.64+0.015 0.66+0.015 0.64 +£0.021 0.67 £0.037
His 0.31+0.017 0.31+0.018 0.34+0.012 0.32+0.012 0.304£0.006 0.29+0.016 0.29+0.007 0.30 £0.029
Phe 0.56£0.038 0.59+0.034 0.68 £0.0085 0.65+0.023 0.61 £0.013 0.59+0.025 0.60+0.014 0.62 £0.002
Total EAA 5.18+0.409 54840304 6.04+0213%5 6.4+0.236°5 6.03+0.174 5950214 5.88+0.283 6.28+0.3095
Tyr 0.43+£0.021 0.49+0.008 0.50+0.019 0.49+0.005 0.48 £0.005 0.49+0.006 0.48+£0.011 0.48 £0.008
Gly 0.56+0.015 0.5740.013  0.59+0.009 0.60+0.013 0.59+0.013 0.57+0.015 0.58+0.014 0.60+0.012
Ser 0.67+0.017 0.66+0.018 0.68+0.051 0.67+0.021 0.65+0.024 0.66+0.026 0.65+0.035 0.70+£0.012
Ala 0.57+0.019 0.59+0.019 0.61 £0.047 0.62+0.020 0.58+0.019 0.59+0.021 0.58+0.028 0.62 +0.016
Asp 1.03+0.079 1.15+0.053 1.24+0.048 1.2740.0555 1.2140.051 1.16+0.061 1.15+0.078 1.26+0.051°
Glu 3.26+0.080 3.10+0.042 3.14+0.059 3.06+0.030° 3.04 £0.033% 3.05+0.040% 3.00 +0.057° 3.08 £0.049
I\?E"g 6.52+0.119 6.56+0.124 6.76+0.134 6.71+0.128 6.55+0.127 6.52+0.155 6.44+0212 6.74+0.121

TAA 11.70 +£0.455 12.04 +0.361

12.8+0.3015 13.15+0.2315 12.58 £0.301 12.47 £0.563 12.32+0.795 13.02 £0.2345

Note: Data are presented as means =+ SD -standard deviation. Means with superscript letter S are significantly different at
p <0.05 in comparison with the control group. The numbers of each columns that do not have letter have a meaningful

difference (p >0.05).

Our results demonstrated the CP content in the diets for
the experimental groups, compared with that for the C
group, was not significantly different (p >0.05), yet the
overall contents of EAA in groups PP200, PP300, PB100
+ FBL150 and TAA in group PP200 were significantly
higher than those in the C group at both the grower and the
finisher stages. It means that the diet with peas and faba
beans contained higher-quality CP than that for the C group
(SBM).

From the nutritional aspect, poultry meat is an important
source of proteins, vitamins, and minerals, and at the same
time has relatively low-fat content, therefore the chemical

composition of muscle tissue is an important criterion of
broiler meat quality. The biochemical parameters of broiler
meat observed in the research indicated that the inclusion of
faba beans and peas (100 — 200 g.kg! of the basal diet) in
the feed as higher protein diets can induce a higher meat
protein content and, at the same time, reduce the fat content
of muscles owing to a decrease in the protein-calorie ratio
(Bogosavljevic-Boskovic et al., 2010).

Although authors Dal Bosco et al. (2013) reported on
a negative effect of faba bean diets due to a lower level of
some EAA (Met, Cys, Thr, and Trp) and the presence of
vicine, convicine, and tannins as anti-nutritional factors,
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Table 5 Effect of a dietary protein source on the biochemical composition of broiler meat.

PB100+  PB100+

Ltems C PB200 PP200 PB300 PP300 FBLIOO Lo FBLISO
DM, % 2334074 24473084  2326+161 23414068 23334129  2246%045 2404111 24054042
CP,%DM 20324128 21234095 20092007 20714039 21054047 21340735 214140935 20764034
CFa,% DM 1854008 1.76+1.01 1.78+1.05 1.84+0.70 1.5120.55 1.55+1.68 1.53+0.70 1.71+0.81
CAsh,% DM 1.3840.02 1.5820.09 1.41+0.10 1.40+0.06 1514003 1.5140.13 1.55+0.06 1.52%0.01
Ca, % DM 0.01£0.00 0.01+£0.00 0.0140.00 0.01+£0.00 0.01£0.01 0.02+0.01 0.01 +0.01  0.01 £0.01
P, % DM 0214001 0.1240.01 02040.02 0224001 021001 0.21+0.01 0224001 0.22+0.01
thzlfztggﬂl’ 12814870 118242311 11054756 13754920 118741813 110649955 1186696 12644177

Meat energy value, s
keal 100" 95.26 104.11 99.31 104.13 10231 100.50 107.84 106.05

Note: % DM — percentage of dry matter, CP — Crude protein, CFa — Crude fat, CAsh — Crude ash, Ca — Calcium, P —
phosphorus. Data are presented as means =SD — standard deviation. Means with superscript letter S are significantly
different at p <0.05 in comparison with the control group. The numbers of each columns that do not have letter have a
meaningful difference (p >0.05).

Table 6 Amino acid contents in breast muscle of broilers at 42 days of age, g.kg.

PB100 + PB100+

Items C PB200 PP200 PB300 PP300 FBL100 FBL100 FBL150
Met 1.38+0.02 1.37+0.01 1.2340.02 1.21+0.095 1.32+0.05 1.27+0.03 1.37 £0.12 1.49 £0.018
Cys 0.61+0.03 0.64+0.015 0.62+0.01 0.61+0.01 0.62+0.01 0.58+0.00% 0.65 £0.025 0.64 £0.015
Lys 4.06+0.13 3.03+0.955 3.80+0.18 3.77+0.21 3.91+0.10 3.75+0.13 4.01+0.16 4.03 +0.17
Thr 1.99+0.11 2.04+0.04 1.87+0.075 1.86+0.11%5 1.96+0.04 1.86+0.06% 1.96 +0.11 2.02 +0.06
Arg  2.99+0.05 3.14+0.015 295+0.02 2.81+0.13 2.88+0.05 2.73+0.10° 2.98 £0.14 3.07 £0.038
Ile 2.38+0.08 2.4540.045 2.0940.085 2.1940.11 2.29+0.06 2.18+0.04 2.3340.10 2.38 +0.02
Leu 2.6340.84 1.47+0.07% 3.52+0.16 3.52+0.16 3.58+0.12% 3.50+0.07 3.71+0.178 3.8140.078
Val 237+0.09 2.44+0.01 2.17+0.10 2.20+0.10 2.30+0.05 2.18+0.01 2.394+0.09 2.344+0.01
His 1.43+0.04 1.50+0.02 1.40+0.08 1.3940.03 1.54+0.015 1.34+0.06 1.50 +£0.07 1.47 +0.02
Phe 1.99+0.04 2.04+0.06 1.87+0.03 1.76+0.06 1.85+0.03 1.74+0.08% 1.85 +0.08 1.90 +0.06

Total

EAA 21.84 20.13 21.54 21.31 22.258 21.13 22.778 23.158
Tyr 1.5940.04 1.63+0.10 1.50+0.07 1.4540.04 1.47+0.06 1.40+0.09% 1.47 +£0.09 1.55+0.02
Gly 222+0.06 2.17+0.03 2.58+0.36% 2.00+0.07 2.23+0.05 1.95+0.05 2.27 +0.05 2.12+0.03
Ser 1.71+0.07 1.78+0.01 1.60+0.09 1.63+0.14 1.67+0.01 1.58+0.07 1.67 £0.11 1.77 +£0.03
Ala  2.48+0.14 2.57+0.06 2.49+0.08 2.31+0.24%5 2.46+0.10 2.34+0.14 2.54+0.17 2.47 +0.08
Asp 4.05+0.14 4.20+0.09 3.81+0.09 3.69+0.30 3.94+0.10 3.76+0.21 3.98 £0.36 4.09 +0.27
Gln  7.22+0.15 7.544+0.105 6.84+0.07°5 6.78+0.065 6.94+0.14 6.84 +0.095 7.25 +0.09 7.46 £0.038

Total

NEAA 19.27 19.898 18.83 17.858 18.71 17.888 19.17 19.44
TAA 41.11 40.02 40.37 39.165 40.96 39.0185 41.948 42.598

Note: Data are presented as means =SD — standard deviation.

which reduce energy and protein digestibility by forming
tannin-protein complexes, our findings demonstrated that
addition to diets of faba bean protein alone or in a mix with
peas could elevate the content of dry matter in broiler meat
(Dal Bosco et al., 2013).

We found a similar situation regarding the content of CP
in dry matter. The highest content was shown by the diets
containing 100 g.kg! FBL with 100 gkg' PB (PB100 +
FBL100). Also, the crude ash content of dry matter
increased statistically significantly
(p <0.05) in the muscle of broilers within all the
experimental groups, especially in the group fed basal feed
with 200 g.kg! PB of the total diet.

Our results are not in agreement with the data published
by other authors Milczarek, Osek and Pachnik (2016)
who reported that the introduction of different varieties of
faba beans in starter/grower feed for broilers did not affect

the content of basic meat components — dry matter, crude
ash, and crude protein.

Even though our results demonstrated also an increase in
crude fat content within all the experimental groups in
comparison with the C group of broilers, Milezarek, Osek
and Pachnik (2016) reported that the use of faba beans in
the diet of broilers modified the muscle fatty acid profile in
a health-enhancing direction.

Concerning Ca, our research demonstrated that the
addition of faba beans and peas in various amounts did not
affect statistically significantly the level of Ca in broiler
muscle meat. We founded the same situation regarding the
level of P. Therefore, we would suggest that diets with faba
beans and peas do not harm key minerals in broiler meat.

An important indicator of meat quality is the content of
cholesterol. As regards this parameter, our experiment
showed a statistically significant decrease in all the
experimental diets, except for the group of broilers fed 300
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Table 7 Calculated nutritional indicators of broiler chicken muscle tissue.

Chemical score of AA (%)

PB100+  PB100+
Items C PB200 PP200 PB300 PP300 FBL100 FBL100 FBL150
Met 33.6642.19 33.41+1.84 30.0+1.19 29.51+1.67 32.20+2.30 30.98+2.68 33.41+2.04 36.34+1.73
Cys 2542 +£0.59 26.67+0.53 25.83+0.79 25.42+1.58 25.83+1.59 24.17+1.93 27.97+0.64 26.67+1.18
Phe 31.59+1.99 32.38+1.85 29.68+1.02 27.94+0.93 29.37+1.07 27.62+1.30 29.37+1.39 30.16 +1.75
His 68.142.37 71.4343.53 66.67+4.08 66.19+4.44 7333+4.12 63.81+4.05 71.4342.44 70.0+3.44
Ile 29.7542.08 30.63+1.92 26.13+1.02 27.38+0.93 28.63+1.06 27.25+1.30 29.13+2.38 29.75+1.58
Leu 28.59+1.37 15.98+1.80 38.26+0.38 38.26+1.03 38.91+1.49 38.04+1.72 40334238 41.41+1.12
Val 32.47+1.79 33.42+1.66 29.73+0.82 30.14+1.33 31.51+1.23 29.86+1.50 32.74+1.92 32.05=+1.52
Lys 56.3946.15 42.08+5.60 52.78+0.99 52.36+1.70 54.31%1.78 52.08+2.17 55.69+7.44 5597 +4.78
Thr 40.61 £1.82 41.63+1.73 38.16+0.98 37.96+1.18 40.0+1.35 37.96+1.68 40.0+1.78 41.22+1.46
Met 55.243.60 54.843.02 49.2+1.94 4844274 5284377 50.8+441 5484335 59.6+2.84
Cys 2444057 25.6+0.50 24.8+0.76 24.4+1.15 24.8+124 232+1.51 2604061 25.6+0.91
His 75.2642.63 78.95+3.90 73.68+4.51 73.16+4.90 81.05+4.55 70.53+4.48 78.95+2.70 77.37+3.80
Ile 854594  87.545.48 74.6442.92 782142.63 81.79+3.04 77.86+3.71 83.2146.82 85.0+4.50
Leu 39.85+14.7 22.27+0.53 53.33+£0.52 53.33+1.43 542442.08 53.03+2.40 56.21+1.91 57.73+1.31
Val 67.71+3.46 69.7143.23 62.9+1.54 62.86+2.77 65.7142.56 62.29+3.13 68.29+3.50 66.86 +3.01
Lys 70.0£7.64 52244695 65.52+1.23 65.042.12 67414220 64.6642.69 69.14+9.24 69.48 +5.93
Thr 58.5342.62  60.04249  55.0+1.43 54.71+6.14 57.6545.55 54.71+6.55 67.65+2.57 59.41+4.61
EAAI 393.28 376.7 383.33 379.06 399.08 374.43 405.74 411.55
(%) +7.32 +10.07 +10.71 +15.18 +16.33 +19.97 +8.355 +£12.088
Biologi- 416.98 398.9 406.13 401.47 423.29 396.42 430.56 436.89
cal value +£7.99 +10.98 +11.67 +17.80 +17.80 £21.778 +9.108 +13.178

Note: Data are presented as means + SD -standard deviation.

g.kg'! PP of the total diet. This could be explained by the
highest content of CP from peas (21.05% of DM) in this
experimental PP300 group in comparison with the other
experimental diets. Our results are in agreement with those
of researchers Kiczorowska, Samolinska and Andrejko
(2016) who also reported on the hypocholesterolemic effect
of pea seeds (Pisum sativum L.).

An important criterion of meat quality is the energy value
of meat that was higher in all the experimental groups (from
4.25% in group PP200 to 13.20% in group PB100 +
FBL100) than in the C group. Our results are not in
agreement with the data of authors Dal Bosco et al. (2013)
who reported that the introduction of faba beans in starter
and grower feeds for broiler chickens did not affect the meat
energy value. This probably could be explained by the high
value of the dry matter in broiler meat as a result of our
experiment. But, the inclusion of 200 — 300 g.kg"! peas of
the basal diet in the experimental broiler feed demonstrated
a lower energy value than that for the PB100 + FBL150
group fed 150 g.kg! FBL with 100 g.kg! PB, which could
be explained by an imbalance between energy intake and
energy expenditure (Bogosavljevic-Boskovic et al., 2010).

AA are absorbed at the intestinal level and have effects on
the physiology of the intestine, and AA might also affect
muscle composition and meat quality. Macroorganisms
cannot synthesize EAA or indispensable AA and therefore
the acids have to be supplied in the diet. Researchers Probst
(2009) and Koivunen et al. (2016) inform that various diets
can cause significant changes in the content of EAA and
NEAA in broiler meat. However, our experiment
demonstrated that diets with an addition of faba beans and

peas have shown a positive effect on the level of EAA and
NEAA in broiler meat.

The nutritional value of meat is usually assessed based on
parameters such as the content and composition of proteins,
levels of AA, and content of fat (Strakova et al., 2002). The
calculated indicators in meat samples showed that the
chemical score, the AA score, the EAAI and the biological
value of tested AA were significantly increased in the
PB100 + FBLI150 group broilers fed diets supplemented
with 150 g.kg! FBL with 100 g.kg! PB.

CONCLUSION

In the present research study, the replacement of protein
sources with peas and faba beans was more apparent
because the AA composition in the breast muscle, the
biological value, and the broiler meat quality have
positively changed. It could be concluded that broiler feed
rations may comprise peas ‘Bruno’, ‘Pinochio’, and faba
beans ‘Lielplatone’ grown in Latvia. The faba beans along
with peas could be used to replace part of soybean meal as
a source of protein.

There was a significant reduction (p <0.05) in the
cholesterol concentration of broiler breast meat from the
broilers fed diet PP200 supplemented with 200 g.kg! PP
(110.5 mg.100g™") and FBL100 — with 100 g.kg' FBL
(110.6 mg.100g™) in comparison with the C group, however
cholesterol concentration in meat decreased in all the
experimental groups (except PB300). The CP content was
significantly (p <0.05) higher in breast meat of broilers fed
diets FBL100 and PB100 + FBL100.

Volume 15

2021



Potravinarstvo Slovak Journal of Food Sciences

The significantly higher average EAA levels (6.04,
6.44 and 6.28% of DM) and TAA amounts (12.8, 13.15, and
13.02% of DM) were recorded in experimental finisher
stage diets PP200, PB300, and PB100 + FBL150. The
chemical score, the AA score, the EAALI and the biological
value of tested AA were significantly increased in group
PB100 + FBL100 and PB100 + FBL150 broilers fed diets
supplemented with a mixture of 100 — 150 g.kg! FBL with
100 g.kg' PB.
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