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Growth Traits and Carcass Characteristics of Kalosi Chicken Selected
Based on Residual Feed Intake (RFI) Phenotype
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Abstract | The residual feed intake (RFI) in chickens, which is usually calculated during the growth period, is a mea-
sure of feed efficiency that does not depend on the level of production. The study aimed to evaluate the growth perfor-
mance, carcass quality, physical meat characteristics, and sarcomere properties of Kalosi chicken, which were grouped
according to high and low Residual Feed Intake (RFI) phenotype. This study used 64Kalosi chickens kept intensively
in individual cages. Chicks were reared from 24 to 70 days old. Data on feed consumption and body weight gain were
collected every week. The residual feed intake value was calculated based on the average daily feed intake (ADFI), av-
erage daily gain (ADG) and mid-body weight metabolism regression results. At the end of the study (on the 70* day),
the chicken was then slaughtered to obtain meat samples that would then be analyzed for the carcass quality, includ-
ing the percentage of carcass and non carcass, sarcomere, and physical characteristics, including the pH value, water
holding capacity, meat color, cooking loss and tenderness. The sarcomere, pH value, color, cooking loss, water holding
capacity, and tenderness were all the same, and there was no significant difference in the RFI with feed intake or body
weight gain in Kalosi chicken based on high and low RFI phenotypes. High RFI has good carcass quality, which lies
in the weight of carcass parts, larger meat and high meat percentage with low bone percentage. Based on these results,
it can be concluded that the selection based on the residual feed intake phenotype did not produce any difference in
the sarcomere and physical quality characteristics of the meat in Kalosi chickens, so RFI traits could be used as

one of the selection parameters for Kalosi chickens.
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INTRODUCTION Feed efficiency can be improved in a number of ways, in-
cluding genetic and breeding methods. The selection of

O ne of the obstacles in developing native chickens feed efficiency traits like feed conversion ratio (FCR) and
is the growth rate and efficiency in using the feed, residual feed intake (RFI) has significantly increased com-
which is still low compared to commercial broilers. One mercial broiler feed utilization over the past few decades

effort to overcome this is by selecting fast-growing native (Yuan et al., 2015). The feed consumption ratio (FI) to in-
chickens and efficient feed use. creased body weight is the most succinct way to describe
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FCR. Based on multiple linear regression equations of pro-
duction requirement and body weight (BW) over a given
rearing period, RF1 is defined as the difference between ac-
tual and predicted feed consumption. RFI in chickens acts
as a strategy to improve feed efficiency in poultry (Bottje
& Carstens, 2009). Thus the relationship between feed in-
take and growth represented by several properties such as
feed conversion ratio (FCR) and residual feed intake (RFT)
as the difference between feed intake and estimated feed
intake based on energy requirements for production and
maintenance. RFI was initially applied by (Carolina, 1984)
to beef cattle and was first used on chickens by (Zhang et
al., 2017).

FCR and RFI are quite heritable in poultry (Begli et al.,
2016; Zuidhof et al., 2014). FCR and RFT are widely used
to measure feed efficiency in poultry production. Both
FCR and RFT have moderate heritability since genetic se-
lection for one of the two traits capable to increase feed
efficiency in chickens (Aggrey et al., 2010). Several studies
have shown that the heritability for FCR and RFI has a
moderate heritability of 0.29 and 0.50, respectively (Liu
et al., 2019). Arkansas broilers revealed that the assessed
heritability of FCR and RFI was 0.41 and 0.42 at 5 to
about a month and a half old enough, separately (Aggrey
et al., 2010). Heritability estimates for FCR and RFT were
reported to be 0.91 and 0.21 at 37 to 40 weeks of age and
0.13 and 0.29 at 57 to 60 weeks of age, respectively, af-
ter research on the genetic features of the two egg-laying
phases of chickens (Yuan et al., 2015). In commercially
slow-growing meat breeds, the heritability estimates for
the feed efficiency traits FCR and RFI were estimated to
be 0.33 and 0.45 respectively (N'Dri et al., 2006). RFI her-
itability estimates are typically better than FCR heredi-
ty estimates, despite estimates of feed efficiency features
differing between chicken populations and research. Thus,
choosing one of these two characteristics can increase feed
use effectiveness. It is common practice to quantify feed
efficiency in production animals using the feed conversion
ratio (FCR) and residual feed intake (RFI) (Aggrey et
al., 2010). FCR describes the ratio of feed intake to body
weight gain. Meanwhile, the RFI is defined as the differ-
ence between actual and expected feed intake with body
weight and weight gain or knowing the difference between
actual and predicted feed consumption after determining
the value of variability in basic needs and growth (Koch
et al., 1963; Luiting, 1990). However, since FCR is highly
correlated with FI and ADG, it is difficult to distinguish
traits to predict the actual response (Luiting, 1990).

FCR cannot be normally distributed, thus, there is a high
correlation between the two components of the trait. FI
is usually more difficult to measure than growth so feed
efficiency measures have been developed. Feed efficiency

is usually expressed as the amount of FI per body weight
gain (BWG) which is referred to as the feed conversion
ratio (FCR). FCR is estimated to be the ratio between the
ratio variance and the phenotypic correlation between the
two ratios; however, from the genetics it is slightly cor-
related and difficult to increase without a direct influence
of growth. In contrast, RFI is independent of production
traits but moderately correlated with FCR and FI (Koch et
al., 1963) Thus, RFT has been considered one of the desira-
ble criteria for genetic improvement of energy efficiency in
chicken breeding and was found in several studies (Siegel,

2014).

RFT is needed for maintenance, growth, productivity where
a low RFT value is more efficient. According to (Alende et
al., 2016), RFT is an index between feed consumption and
average body weight gain in a certain period. This feed con-
version ratio is related to growth. This is in accordance with
the opinion of (Aggrey et al., 2010) that RFI can be used as
a livestock breeding program to increase meat production,
which is generally focused on growth and feed conversion
phenotypes and those with moderate heritability values
such as meat production (carcass traits and meat quality).

Although increasing the RFI has a more negligible effect
on livestock performance, the physicochemical properties,
taste precursors, and biochemical compounds in meat,
such as tenderness and flavor, may be affected by genetic
improvement for RFI. (Liu et al., 2019) and (Lee et al,,
2015) contended that HRFI and The digestive tract, pro-
tein synthesis, lipid metabolism, and molecular transport
and absorption pathways of LRFI difter from one another.
(Abasht et al., 2019) showed that HRFI and LRFT upreg-
ulated different metabolic pathways such as sugar nucle-
otide biosynthesis, glycogen, metabolism and lipid trans-
port. Several studies confirmed the relationship between
RFI and meat quality parameters in slow growing chick-
ens (Wen et al., 2018) in slow-growing chicken breast and
thigh meat, RFI was found to have no significant correla-
tion with subcutaneous fat thickness or intramuscular fat.

Based on several studies, this study aims to identify difter-
ences in the growth traits, sarcomere, carcass quality, and
physical characteristics of native chicken meat selected

based on the residual feed intake (RFI) phenotype.
MATERIALS AND METHODS

EXPERIMENTAL ANIMALS

This study was conducted in March-November 2021 at
the Poultry Livestock Laboratory for maintenance. Phys-
ical sample testing of meat and its sarcomeres were con-
ducted at the Livestock Products Technology Laboratory
and the In Vitro Embryo Production Laboratory, Faculty
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of Animal Husbandry, Hasanuddin University, Indonesia.
'The design of this study was divided into 2 groups, namely
the HRFT group and the LRFI group. Then a t-test was
performed to determine whether there was a difference be-
tween each measuring parameter.

The type of native chicken used in this study was Kalosi
chicken, obtained from breeding in the poultry produc-
tion laboratory. A total of 200 DOC chicks were kept in
brooding cages until they were 24 days old, then sexed to
get 64 male chicks kept in individual cages until they were
70 days old. This study uses roosters because the purpose
is for meat growth while female chickens are for breeders.
'The growth of the rooster is faster than the hen because the
hen will be divided into two, namely for basic needs and
for egg production. 64 samples met because based on the
selection results from the Kalosi chicken population dur-
ing the brooding phase and were taken based on roosters
that met criteria such as agile, healthy body condition and
a dominant black color phenotype for further investigation
and the observation system was carried out per individual
(tail), thus, it was included sufficient.

'The chicks are then given an identification number, vacci-
nated against ND/AI, and weighed. Individual data such
as body weight and feed consumption were measured every
week from the third week (day 24™) to the tenth week (day
70%) for the RFI measurement as described by (Poom-
pramun et al.,, 2021). The chickens were then grouped
based on the RFI value into two groups, namely high RFI
(HRFT) and low RFI (LRFI), as many as 15 chickens with
the highest-ranking value from the two groups were then
slaughtered at the end of the study. HRFI and LRFT are
grouped according to their efficiency level where HRFI
shows a positive value which means it is not efficient while
LRFT shows a negative value which means it is more effi-
cient.

REesipuAL FEeD INTAKE (RFI)

Between 24 and 70 days of age, total and average daily feed
intake (ADFI) were measured since the age of 24 it is a
phase that has been separated from the brooding phase so
that at that age it can be maintained individually, mean-
while, the age of 70 days is the optimal growth phase. In-
dividual body weight at the beginning and end of the study
was measured to calculate the average daily growth (ADG)
and metabolic body weight (MBW®7), and feed conver-
sion ratio (FCR). MBW?%” was obtained as the middle
BW and was increased to 0.75. RFI is formulated using
the model (Aggrey et al., 2010) [RFI = ADFI - (a0 + al x
MBW?®” + a2 x ADG)].

CARrcass QUALITY SAMPLE COLLECTION AND
PREPARATION

Carcass characterization and measurement of carcass qual-
ity at the end of rearing were taken based on the results
of RFI data. A total of 15 Kalosi chickens from HRFI
and LRFI were slaughtered and tested for carcass and
non-carcass quality. Parameters observed on carcass qual-
ity included slaughter weight, carcass weight and percent-
age of thigh weight, wing weight, back weight, and breast
weight, while non carcass weights were non carcass weight
and percentage of head weight, neck weight, claw weight,
innards weight, and feather weight and boneless on the
breast, upper thighs, and lower thighs.

After the chickens were cut and weighed first, then the fur,
head, legs, and offal were removed and weighed as non-car-
cass data. The carcass was weighed and separated between
the parts of the carcass. How to measure the parts of the
carcass and non carcass is done by weighing each carcass
and non carcass piece then from these results a calculation
is carried out to determine the percentage of carcass and
non carcass and their parts.

PHYSICALMEAT SAMPLE COLLECTIONAND PREPARATION

Figure 1: Meat of Kalosi chicken

A total of 15 chickens from each group (HRFI and LRFI)
were slaughtered at the end of the study to obtain a sample
of meat quality. The meat obtained from the left pectoralis
major muscle was then packed in plastic bags and stored
at 4°C for 24 h before measuring of pH value with a pH
meter. To determine the accurate meat color, a colorimeter
(Minolta Konika, Japan) was used to identify the lightness
(L¥), redness (a*), and yellowness (b*) by using the CIE-
LAB system (Van Laack et al., 2000).

Water holding capacity (WHC) was evaluated according
to the method described by (Hamm, 1960). For cooking
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loss, meat samples were weighed, vacuum-packed in plas-
tic bags, and cooked in a water bath at 85°C for 45 min,
after reaching the internal temperature in the temperature
range of 75°C to 80°C.The sample is then cooled and dried
with a paper tissue and reweighed. The difference in sam-
ple weight before and after cooking is used to calculate
the percentage of cooking loss (Pospiech & Montowska,
2011). The cooked sample used for the cooking loss test
was then continued for shear force measurement to meas-
ure the tenderness value of the meat.

SARCOMERE
PREPARATION
The meat within a size of 1 x 1x 1.5 cm was used to meas-
ure sarcomere length and fiber diameter. Each sample was
added with 5% glutaraldehyde (Buffer A) for 4 hours in
the refrigerator. Buftfer A was replaced with buffer B and
incubated for 20 hours at 40°C or stored in the refriger-
ator. Then, the meat was mixed with buffer B within the
blender or distilled water with 0.9% NaCl until smooth.
'The fiber was taken using a pipette and placed into a glass
object along with the liquid. Then, it was covered with a
cover glass.

MEAT SAMPLE COLLECTION AND

Samples were observed under a microscope with a mag-
nification of 40-100 times. For measurements, photos of
objects were taken using Axio vision 4.8 software. The
sarcomere length was first the image and entered into the
application, then the image was scanned with a magnifica-

tion of 40-100 times.

Figure 2: Measurement of sarcomere length and muscle
fiber diameter. a. Diameter of muscle fibers, b. Sarcomere

length.
STATI STICAL ANALYSIS

All the meat quality data were analyzed using an inde-
pendent t-test using SPSS software version 22.

RESULTS

GRrRowTH TRAITS
Improving feed efficiency plays important in poultry breed-

ing strategies. The residual feed intake (RFI) in chickens is
measured during the growth period and does not depend
on the level of production.

RFI was significantly related to feeding conversion ratio
and average daily feed consumption. Our results were not
significantly related to initial body weight (BW), final
weight gain, and average daily body weight. It is estimated
that the consumption of LRFT is lower than HRFI while
ADG is not significantly different because the feed con-
sumed in LRFT is absorbed more than that of HRFI.

—— | Oy
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Figure 3: The average daily growth (ADG) of Kalosi
chickens based on the RFI phenotype during the rearing
period.

'The growth data of Kalosi chicken is presented in Figure
3. Our findings showed the growth of LRFI and HRFI
increased every week, however, our results did not signif-
icantly different. RFI was related to FI, while RFI was
not significant with growth performance. RFI was related
to FI, while RFI was not significant with growth perfor-
mance. While growth, including BW, MBW, and ADG,
has no significant correlation with ADFI, RFI has a sig-
nificant positive correlation with ADFI. The findings were
consistent with this result, which is research on broiler
chickens (Metzler-Zebeli et al., 2017), livestock (Nkru-
mah et al., 2004) and sheep (Zhang et al., 2017) which
suggested that RFI was phenotypically independent of
growth performance.

ResipuAL FEeD INTAKE (RFI)

'The average feed consumption, Body Weight (BW,,,BW._
BW,, ), Average Daily Growth (ADG), Feed Conversion
Ratio (FCR), Average Daily Feed Intake (ADFI), and Re-
sidual Feed Intake (RFI) of Kalosi chickens are presented

in Table 1.

The results delineate that the values of Body Weight (BW,,
BW.,, BW,, ), ADG were not significantly different
(P>0.05), although the values of BW_ , BWMH’ and ADG
tended to be greater in HRFI than LRFI. Meanwhile, the

value of FCR, and ADFI was significantly different
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Table 1: Body weight (BW

24

chicken

Parameters HRFI

(n=15)
Body Weight 24 (BW,)) (g) 185.60+20.17
Body Weight 70 (BW, ) (g) 1058.60+138.64
Body Weight Metabolism (BWMet) (g) 124.41+£11.11
Average Daily Growth (ADG) (g) 18.57+2.80
Feed Conversion Ratio (FCR) 2.92+0.32
Average Daily Feed Intake (ADFI) (g) 53.62+4.36
Residual Feed Intake (RFI) 6.19£2.52

BW._,BW, ), ADG, FCR, ADFI and RFI (Residual Feed Intake) phenotype of Kalosi

LRFI P-Value
(n=15)

191.27+25.11 0.50
1033.93+279.70 0.76
122.61+20.79 0.77
17.93+5.84 0.70
2.41+0.43 0.00™*
40.98+3.11 0.00™*
-6.42+2.04 0.00**

Notes: HRFI; High residual feed intake, LRFT; Low residual feed intake.
Different superscripts in the same row showed a significant difference (P<0.001). ** P < 0.001

(P<0.01) based on HRFI and LRFI groups. The value
of FCR in HRFI is preponderant than the LRFI group.
'This indicates that the ability of chickens to convert meat
is better at LRFI, which is denoted by a lower value, but
body weight which is not significantly different in the two
RFT groups.

'The Table 1 shows a significant difference in the average
daily feed intake of the two groups of Kalosi chickens se-
lected based on their RFI values (high and low RFI). This
is presumably because the metabolic weight of the LRFT is
lower than the HRFI, thus, the consumption is different as
well (Wen et al., 2018) showed that low FCR can improve
teed efficiency and ADG without affecting native chick-
ens’ feed consumption. The low RFI group tended to have
a lower average daily feed consumption than the high RFI
group, but there was no difference between the HRFI and
LRFT groups regarding body weight differences.

Carcass CHARACTERISTICS

Differences in carcass characteristics between the two RFI
groups are shown in Table 2. Slaughter weight, percent-
age of carcass weight, and non-carcass weight in the HRFI
group were better than in the LRFI group, although there
was no significant difference. It had no different ; how-
ever, the value was higher. This is presumably because the
weight of metabolism in LRFI is lower than HRFT so that
consumption is also different. The percentage of carcass
weight and non-carcass weight was relatively larger, in
HREFT because the slaughter weight was also high and in
line with the final weight and feed consumption of Kalosi
chickens. The results of this study are in accordance with
(Yang et al., 2020) that there is no difference in carcass
quality in the HRFI and LRFI groups, these other fixed
tend to be larger in HRFI.

In general, the percentage of the carcass in LRFI tends to
be higher than HRFT but there is no significant difterence

in the carcass parts. The percentage of the carcass on the
breast, back, and wings was higher in LRFI than in HRFI.
While the carcass in the upper thigh and lower thigh is
larger in HRFI than LRFI. This is presumably because the
LRFT carcass formation is more than HRFT so it is catego-
rized as more efficient. In addition, in the breast part, from
the separation between bone and meat, the LRFI section
shows a higher percentage of bone than HRFI, which

causes the bone height to be seen

'The percentage of meat in the carcass was not significantly
different (P>0.05) was greater in HRFI than LRFI, like-
wise with the ratio between meat and bones. Meanwhile,
the percentage of bone did not differ significantly but
tended to be greater in LRFI than HRFI.

'The percentage of the breast is greater than the other car-
cass pieces, in which LRFTI is 25.62% and HRFI is 25.57%.
Judging from the composition of the percentage of meat
and bone in HRFI it is better than LRFT because of the
high percentage of meat and low percentage of bone which
indicates that the carcass portion of HRFI is dominated
by meat.

The percentage of upper thighs and lower thighs in the
percentage of meat is greater in HRFI than LRFI, while
the bone is greater in LRFI than HRFI. This indicates
that the carcass percentage of the upper and lower thighs
is of better quality because it is seen from the larger per-
centage of meat in HRFI and bone in LRFT. In this case,
more meat than bone means that the bone size is smaller
in HRFT than LRFI. (Massolo et al., 2019) stated that the
amount of breast weight as a measure of meat quality be-
cause most muscles are the largest carcass component.

'The percentage of non carcass in HRFI tends to be higher
than LRFI but there is no significant difference in non car-
cass parts. The percentage of non-carcass on the head and

neck was higher in LRFI than HRFI, while on the claws,
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Table 2: Percentage and parts of carcass and non-carcass of Kalosi chicken based on RFI phenotype

Parameters HRFI + SD
(n=15)
Slaughter Weight (g) 1035.13+139.47
Carcass (%) 64.39+1.76
Non Carcass (%) 48.85+1.95
Commercial cut
Breast (%) 25.57+1.72
Back (%) 23.52+2.05
Wings (%) 14.99+0.66
Upper Thigh (%) 17.93+1.05
Lower Thigh (%) 17.98+0.78
Meat 48.85+1.95
Breast (%) 81.18+2.43
Upper Thigh (%) 76.81+4.92
Lower Thigh (%) 79.69+4.37
Bone 12.65+1.59
Breast (%) 18.82+2.43
Upper Thigh (%) 23.19+4.92
Lower Thigh (%) 20.31+4.37
Meat to Bone Ratio 4.45+0.83
Non Carcass
Head (%) 11.83+1.19
Neck (%) 17.1842.10
Claw (%) 15.74+0.90
Innards (%) 27.58+1.19
Feather(%) 27.66+4.29

LRFI + SD P-value
(n=15)

919.16+104.10 0.02*
64.08+2.39 0.69
47.65+2.28 0.13
25.62+2.28 0.95
23.98+2.15 0.55
15.40+0.76 0.14
17.19+1.39 0.11
17.81+1.11 0.63
47.65+2.28 0.13
80.44+4.54 0.58
74.32+7.61 0.30
78.31+3.29 0.34
12.78+1.31 0.79
19.56+4.54 0.58
25.68+7.61 0.30
21.68+3.29 0.34
4.20+1.08 0.46
12.43+1.95 0.32
17.46+2.26 0.73
15.61+1.98 0.82
27.04+2.35 0.58
27.45+6.56 0.92

Notes: HRFI; High residual feed intake, LRFI; Low residual feed intake * P <0.05

offal and feathers tended to be higher in HRFT than LRFI.
'This is presumably from the size of the long intestine which
can be seen from the greater weight of the viscera.

PHysicAL MEAT AND SARCOMERE CHARACTERISTICS

Data on the average physical quality of Kalosi chicken meat
which includes pH, color, water holding capacity, tender-
ness, and cooking loss, are presented in Table 3. There is
no difference in the pH value, color, water holding capac-
ity, tenderness, and cooking loss between the HRFI and
LRFT chicken groups. Similar results were also reported by
(Poompramun et al., 2021) who also found that there was
no significant difference in the physical quality of meat in
the two groups of high RFI (HRFI) and low RFI (LRFT)

Korat chickens.

These results indicate that the physical quality character-
istics of Kalosi chicken meat based on the best RFI phe-
notype were obtained in the low RFI group which was
characterized by low RFI and FCR values followed by

pH, color, and DPD values that were close to normal meat

quality.

Table 3: Physical meat characteristics of Kalosi chicken
based on RFI phenotype

Parameters HRFI LRFI P-Value
(n=15) (n=15)

pH 6.43+0.18 6.47+018 0.64

Color

a* 4.68+2.79 6.02+3.04 0.22

b* 10.62+4.21 11.66+2.63 0.42

L* 32.66+14.38  33.96+14.13 0.80

Tenderness

Raw meat 0.55+0.13 0.56+0,11 0.82

Cooked meat 0.84+0.13 0.87+0.11 0.41

WHC 37.91+14.69 41.58+17.16 0.54

Cooking loss 14.60£11.88  15.27+7.31  0.85

Notes: HRFI; High residual feed intake, LRFI; Low residual
feed intake; pH; Power of hydrogen, (L*) lightness, (a*) redness,
(b*) yellowness, WHC; Water holding capacity. ** P < 0.001, *
P <0.05

Each type of muscle both from mammals and from birds
or fish has the same physical structure (Osawa et al., 2001).
Each muscle is wrapped and separated from each other by
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the connective tissue epimysium. In general, the rheolog-
ical properties of meat depend on the muscular fibers and
connective tissue. Therefore, the major cause of the meat
toughness is due to the shortening of the muscles during
the rigormortis phase as a result of the cattle moving. The
shorten muscles during rigormortis produce flesh with a
short sarcomere length and contain more actymyosin or
complex interfilamentous bonds. The average value of sar-
comere length and fiber diameter as presented in Table 4.

Table 4: Sarcomere length and fiber diameter (pm) of
Kalosi chicken based on RFI phenotype

Parameters HRFI LRFI P-Value
(n=15) (n=15)

Sarcomere length (pm) 1.940.19  2.04018 0.13

Fiber diameter (um) 41.675.75 40.176.32 0.50

Notes : HRFT ; High residual feed intake, LRFI ; Low residual
feed intake ** P < 0.001,* P <0.05

The sarcomere length and the diameter of meat fiber in
Kalosi chicken were 1.94 m and 41.67 m based on HRFI,
while were 2.04 m and 40.17 m based on LRFI. The sar-
comere length and fiber diameter did not show significant
differences in the RFI group. However, based on the value
of sarcomere length and fiber diameter, LRFI showed a
better value than HRFI due to changes in muscle fiber di-
ameter. The shorter of muscle before the rigor mortis pro-
cess, the shorter length of the sarcomere, causes the meat
becomes tough.

DISCUSSIONS

These outcomes are consistent with the findings of the
research carried out by (Liu et al.,, 2019), which stated
that LRFT chickens consumed significantly less feed than
HREFT chickens but did not differ in body weight param-
eters. These results indicate that selection on RFI proper-
ties can impact decreasing feed intake but does not cause

changes in body weight gain.

Based on Table 1, a significant difference are shown in the
average daily feed intake based on their RFI values, how-
ever, there is no difference on body weight between the
HREFT and LRFI. In general, RFI selection can improve
feed efficiency (Wen et al., 2018). Success in meat-produc-
ing poultry farming is not only measured by feed efliciency,
but also by the proportion of muscle and low fat (Zereh-
daran et al., 2004). Several studies reveal that low RFI is
very effective in reducing fat in broiler chicken (Richards

et al., 2003; Yang et al., 2010).

In addition, native chickens’ FCR is significantly better
than that of fast-growing broilers (Brameld & Parr, 2016)
(Lee & Aggrey, 2016). (Yang et al., 2020), research intro-

duced that there was an extraordinary potential to improve
the feed effectiveness of Wannan Yellow chickens. Addi-
tionally, there was no significant correlation between FCR
and ADFT, and there was a significant negative correlation
between FCR and ADG (Yang et al., 2020). However, RFI
has no significant correlation with growth performance,
such as weight, MBWO,75, or ADG, while ADFT has a
significant positive correlation with RFI.Previous findings
back up this finding from broiler chickens (Metzler-Ze-
beli et al., 2018), cattle (Nkrumah et al., 2004), and sheep
(Zhang et al., 2017).

Meanwhile, the differences between HRFI and LRFI in
carcass characteristics are presented in Table 2. It shows
the percentage of meat for upper thighs and lower thighs in
HRFT is better than LRFI, however, LRFT is better in the
percentage of bone. (Asril et al., 2016) stated that carcass
weight will affect the percentage of carcass and its parts.
'The breast and thighs are more dominant during growth
than the wings. (Nita et al., 2015) stated that based on the
size and structure of wing feathers, it can be predicted that
food substances in the form of protein and energy will be
used in large quantities for the formation of bones, meat,
and feathers. Furthermore, Table 3 tells us the results are
close to normal meat quality. The value of average pH is
in normal category. This finding is consistent with studies

in slower growing broilers (Wen et al., 2018) and cattle
(Fidelis et al., 2017).

On the other hand, Table 3 describes that the pH of meat
at HRFT is lower than at LRFI. It is different from the
previous results, showing that the LRFI is lower than
the HRFI although there is no significance (Yang et al.,
2020). Additionally, the pH variation is determined by the
amount of glycogen in the muscle of the meat. The high

glycogen in the muscle can lower the pH of the meat (Ber-
ri et al., 2005).

Additionally, according to (Beauclercq et al., 2017), pH
has a significant impact on the quality of poultry meat and
is closely linked to muscle processing capacity and sensory
quality. As a result, there may be more muscle glycogen in
high RFT chickens than in low RFI chickens, resulting in
a lower muscle pH. High pH meat results in black, tough,
and dry meat (Alnahhas et al., 2014), whereas meat with a
low pH results in meat becoming pale, brittle, and exuda-
tive (Woelfel & Sams, 2001). Muscle undergoes structural
changes as a result of the meat’s quality(Alnahhas et al.,
2014). In this study, the average pH value was in the nor-
mal group. Our results showed that feed efficiency may not
have an impact on the physical quality of the meat.

Meanwhile, Table 4 illustrates the sarcomere length and
fiber diameter (um) of Kalosi meat by the RFI group which
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there are no significant differences. According to (Libro,
2010), the average length of the sarcomere is 2.5 m for
relaxed muscles, while contracting muscles can be shorter
than 1.5 m. The changes in muscle fiber diameter occur
indirectly. Additionally, changes in muscle fiber diameter
are influenced by the length of the sarcomere. The increase
in the average value of sarcomere length was followed by a
decrease in the average fiber diameter value. The diameter
of muscle fibers will lengthen along with the muscle con-
tracts, and shorten in a relaxed (Simoes et al., 2005). These
muscles consist of cylindrical muscle cells called muscle
fibers. The muscle fibers contain myofibrils. These myofi-

brils are contractile of muscle cells (Osawa et al., 2001).

CONCLUSIONS

The results of this research indicate that efforts to increase
teed efficiency by reducing the RFI value of Kalosi native
chickens can reduce daily feed intake but do not affect body
weight gain. There is no difference in the sarcomere and
physical characteristics of Kalosi chicken meat (pH, color,
water holding capacity, tenderness, and cooking loss) based
on high RFI and low RFI phenotypes so the selection of
native chicken based on the RFI phenotype can be one of
the selection parameters in producing free-range chickens
that are efficient in feed use. In addition, the selection of
Kalosi chicken with a low RFI value had an impact on the
meat tenderness based on the sarcomere value. HRFT has
good carcass quality, which lies in the weight of the carcass,
and meat is larger and the percentage of meat is high while
the percentage of bone is low. In addition, HRFT has a low
innards weight.
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