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Abstract

The aim of this study was to examine the effect of castration on carcass traits and meat quality of
three native region lambs. The selected sixty lambs were divided into two groups like T,
(Uncastrated) and T, (Castrated) having 30 lambs of each group. Statistical analysis was conducted
by SAS with 3x2 factorial experimental model in Completely Randomized Design (CRD).
Parameter studied were carcass traits, proximate component (DM, CP, EE, and Ash),
physicochemical (ultimate pH, cooked pH, cooking loss, drip loss, water holding capacity- WHC),
sensory attributes (color, flavor, tenderness, juiciness, overall acceptability) and instrumental color
values (CIE L*, a* and b*). The lamb type and castration had significant effect (p<0.001) on
ADG, hot carcass, CP, EE, flavor, juiciness and b* values of native region lambs. The lamb type
had significant effect (p<0.001) on drip loss, cooked pH, tenderness and a* values of native region
lambs. The ADG and hot carcass were significantly higher (p<0.001) in uncastrated groups than
castrated groups. The CP and EE% were significantly higher (p<0.001) in castrated groups than
uncastrated groups. Significant higher flavor was found in castrated group whereas juiciness was
higher in uncastrated group. It may be concluded that uncastrated lambs showed better in
productive performance and carcass traits but castrated lambs showed better in meat quality
attributes as evidence from proximate components, physicochemical traits and sensory attributes.
Hence, JBL showed better performances among three native region lambs of Bangladesh.

Introduction

Sheep is one of the important small ruminant species which is widely distributed throughout the
world providing meat and wool (Hashem et al., 2020). Native sheep of Bangladesh can be broadly
divided into three types based on regions viz Jamuna basin, Barind tract and Coastal belt sheep.
This species is widely adapted to different climatic conditions and is found in all livestock
production systems (Berihulay et al., 2019; Haque et al., 2022). Good nutrition and management
plays a significant role on sheep production (Sarker et al., 2017; Hossain et al. 2018a; Hossain et
al., 2021a). Sheep is tolerant to disease in the humid and sub-humid tropics. Sheep rearing is
directly involved with poverty alleviation, employment generation and good quality nutrient
supply (Hashem et al, 2020). Sheep provides a significant amount of mutton/lamb in local meat
market of Bangladesh as well as improves the rural livelihood (Hossain et al., 2018b). Lamb is
softer than chevon which easily digests (Haque et al., 2020). Most of the sheep are indigenous,
with few crossbreds and are capable of bi-annual lambing and multiple births (Sun et al., 2020;
Rashid et al., 2013). Meat quality and price are affected by carcass weight and it is essential to
understand the various elements that can influence the primary qualities of meat and carcass
quality in this context (Murshed et al., 2014; Moniruzzaman et al., 2002; Kawsar et al., 2006). The
age (Barone et al., 2007), sex (Horcada et al., 1998), breed (Crouse et al., 1981) and feed type
(Hopkins & Fogarty, 1998) have been found some effects on carcass weight, conformation, fat
content, pH, texture, instrumental color and nutritional composition. The carcass traits and meat
quality of rams and castrated rams (Dransfield et al., 1990), goats (Zygoyiannis et al., 1999) are
strongly influenced by slaughter age and castration. The body weight information can be used in
determining the value of lambs and efficiency of rearing (Sun et al., 2020). Consumer preferences
for a particular carcass weight vary part to part and influenced by the native breed through
traditional production system.

The deposition of adipose tissue synthesis by the adipogenesis that influenced by the breed, age &
sex and body weight of the animals, the quality and quantity of feed consumed. The several
management practices viz. castration, shearing and flushing were applied in finishing lambs to be
increased production traits and improvement of meat quality traits those influence the commercial
values of meat (Fisher et al., 2010). Castration reduces lamb aroma and flavor than non-castrated
group. No statistical differences observed between uncastrated and castrated males on production
performance, carcass traits and meat quality (de Vargas Junior et al., 2014). Uncastrated male
lambs are treated to reach faster mature body weights gain, increased growth rates, more feed
efficient and possess leaner carcasses than that of the castrated lambs (Gravador et al., 2018). The
testicles produce androgens and estrogens that promote muscle growth by increasing nitrogen
retention. When male lambs are castrated, the testosterone and estrogen productions are greatly
reduced (Unruh, 1986). The natural endogenous concentrations of androgens and estrogens in
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uncastrated male animals are remarkable expression of maximum growth (Habib et al., 2001a and 2001b). Hormone level is also
involved in collagen synthesis, accumulation and maturation of lambs which might be responsible for some of the observed
tenderness differences between uncastrated and castrated males (Unruh, 1986).

The color of lamb meat is an indicator of quality and freshness for consumers (Mancini and Hunt, 2005). Consumers treated red
meat as fresher and higher quality whereas pale, discolored, or darker meat is treated by consumers as poor quality meat
(Hashem et al., 2013). Lamb meat is the best options for consumers. They are willing to pay for a high quality product but it fails
in gaining market space due to the lack of standardization and quality when it reaches to the consumers (Cirne et al., 2018).

Department of Livestock Services has given special attention for sheep up-scaling in throughout the country. Only limited
research is reported on castration in beef cattle and lamb in Bangladesh (Hossain et al., 2021b). Earlier a study was conducted to
investigate the lamb production potentiality on the basis of nutrient intake and utilization, growth performances, carcass
characteristics and meat quality of three regional native sheep under intensive management condition at on-station (Ahmed et al.,
2018). No research works were yet done at on-farm condition in Bangladesh. There is lacking of researches to compare the
castration effect on carcass traits and meat quality of three regional native lambs in Bangladesh which need to be disclosed. The
above reviews show a clear significant research gap to know the comparison study of three regional native lambs on carcass
traits and meat quality. Therefore, the present study was conducted to compare the carcass traits and meat quality of three native
region lambs of Bangladesh which will help to decide the castration for lamb production to ensure the desired level the quality of
carcass. Further research is required to establish the effect of castration on meat quality of lamb on different production systems
according to Claffey et al., (2018). Hence, the study was conducted to evaluate the effect of castration on carcass traits and meat
quality of native lambs in Bangladesh.

Materials and Methods
Experimental site

The research was conducted in three regions of Bangladesh. Jamuna basin lambs from Nalitabari upazilla of Sherpur district,
Barind lambs from Paba upazilla of Rajshahi district and Coastal lambs from Shubarnachar upazilla of Noakhali district.

Experimental animals and management

The study was carried out for three months from October 2020 to December 2020. Sixty Jamuna basin, Barind and Coastal
lambs were selected on the basis of same age, management and feeding with two grouped namely T, (Uncastrated) and T,
(Castrated) having 30 lambs per group. All lambs were marked by ear-tagging. This study was approved by the Animal Welfare
and Ethical Committee of Bangladesh Meat Science Association (BMSA). The diet was supplied uniformly for all the lambs.
Green grass and fresh water was supplied ad libitum with 1.5% concentrate feed on body weight containing 18% CP and 12
MJME/kg DM. The ingredients of diets formulated were wheat crushed 68%, soybean meal 30%, di-calcium phosphate (DCP)
0.5%, vitamin-mineral premix 0.5% and common salt 1%, respectively which provided twice a day to the lambs (morning and
evening).

Slaughter procedure and carcass sampling

At the end of the growth and feeding trial, sixty lambs from two treatments were slaughtered in three regions having 20 lambs
each region. All the selected lambs were fasted for 24 h and slaughtered according to the “Halal” method at Bangladesh
Agricultural University slaughterhouse facilities. The fasted live weights of the lambs were measured before slaughtering and
individual hot carcass weights were measured immediately after evisceration. Non-carcass components (skin, head, liver, spleen,
lung, shank, heart, kidneys and viscera) were removed and measured weight. The digesta content of the stomach and intestines
were removed and the empty tract was washed and weighed. Dressing% was calculated as hot carcass weight relative to fasted
body weight. The 100-120g sample was taken from longissimus dorsi (LD) area for proximate, physicochemical, sensory and
instrumental color value analyses in the Animal Science Meat Laboratory. Different parameters like live weight gain (LWG),
carcass traits and meat quality of the lambs were recorded. Live weight of each lamb was recorded at the onset of the trial and
later on monthly basis.

Proximate components

The proximate components regarding to dry matter (DM), ether extract (EE), crude protein (CP) and ash was measured
according to AOAC (2005).

Sensory evaluation

Different sensory attributes were examined in this study. Each meat sample was evaluated by a trained 8-members panel. The
sensory questionnaires measured intensity on a 5-point balanced semantic scale for the attributes viz. color, flavor, tenderness,
juiciness, and overall acceptability. Eight training sessions were held to familiarize the judges with the attributes to be evaluated
and the scale to be used (Hashem et al., 2020). Before sample evaluation, all panelists participated in an orientation sessions to
familiarize with the scale attributes (color, flavor, juiciness, tenderness, overall acceptability) of meat using intensity scale. All
samples were supplied in the petri dishes.

Physicochemical traits measurement
Drip loss (DL)

Drip loss was measured following the procedure of Rahman et al. (2020). For DL measurement approximately 30 g sample was
hung with a wire and kept in an air tight plastic container for 24 h. After 24 h the sample was weighed and calculated the
difference. It was expressed as percentage.

(Weight of sample — weight after 24 hours chilling) 100

DL (%) =
(%) Weight of sample



Cooking loss (CL) measurement

The 30 g lamb meat sample was taken in a poly bag and heated it in water bath until the temperature rises to 71°C in sample.
Lamb meat with 71°C was taken out from the water bath and soaked it with tissue paper. Weight loss of the sample was
measured during cooking lamb meat. The CL was calculated using following formula:

(Weight before cooking of sample — weight after cooking ) y

CL (%) = 100

Weight before cooking of sample
Ultimate pH measurement

Meat pH value was measured 24 h after slaughter (ultimate pH) using a pH meter. The pH was measured by inserting electrode
at three different points of the meat which was calibrated prior to use at pH 7.0 by pH meter (Hanna HI 99163). Triplicate
measurements at 1 cm depth on the medial portion of meat were averaged.

Cooked pH

The samples were cooked to an internal temperature of 71°C for 30 minutes. Then the muscle samples were taken out after that
cooled at room temperature. After cooling sample pH was measured as the same way of ultimate pH system.

Water holding capacity (WHC)

The WHC was measured according to the methodology of Choi et al. (2018). Thawed samples (1 g each) were wrapped in
absorbent cotton and placed in a 1.5 ml centrifuge tube. The tubes with samples were centrifuged in a centrifuge separator
(H1650-W Tabletop high speed micro centrifuge) at 10,000 rpm for 10 minutes at 4° C, following which the samples were
weighed. The WHC % of the sample is expressed as the following formula:

(Weight of sample after centrifugation)

0, =
WHC (%) (Weight of sample before centrifugation) * 100

Instrumental color measurement

Instrumental color measurement of lamb meat was identified from longissimus dorsi muscle obtained from eye muscle area of
12" and 13" rib cut. Instrumental color was measured at 24 hours post-slaughter using Konica Minolta Chroma Meter (CR 410,
Konica Minolta Sensing, Inc., Osaka, Japan), a Miniscan Spectro colorimeter programmed with the CIE Lab, (International
Commission on Illumination) L*, a*, and b* system, where L* represents lightness, a* redness and b* yellowness (CIELAB,
2014). The analysis was carried out on the medial surface (bone side) of the meat at 24 h post-mortem (Rahman et al., 2020).

Statistical analysis

Castrated and uncastrated data were analyzed with unpaired t-test along with GLM procedure of SAS statistical package. Data
was analyzed with (3x2) factorial experiment in CRD by using SAS software. Duncan’s Multiple Range Test (DMRT) was used
to determine the significant differences between two treatments means at values p<0.05.

Results and Discussion
The effect of castration on carcass traits of JBL, BRL and CBL

The ADG was 57.33 and 52.24 g/d in T; and T, treatments, respectively which had significant effect (Table 1). The higher ADG
(64.88 g/d) was found in CBL compared to JBL (61.02 g/d) and BRL (38.47 g/d). The ADG was found significantly (p<0.05)
higher in uncastrated than castrated lambs. Same trend was found by Sultana et al. (2010). The ADG of the present study was
found differed with the findings of Hashem et al. (2020) and Hossain et al. (2021b). The higher ADG for uncastrated lambs
compared to castrated lambs was in close agreement with the findings of the study of Fogarty and Mulholland (2012). The ADG
gains in uncastrated lambs are responsible to male sex hormones like testosterone (Kiyma et al., 2000) which triggers the
increased of dietary nitrogen utilization efficiency and decreased fat deposition in muscle. The testicles produce androgens and
estrogens which promote muscle growth by increasing nitrogen retention (Unruh, 1986). The increased of fat deposition in
castrated lambs might be explained by the lower rate of ADG and feed efficiency due to castration effect. The development of
forequarter musculature in castrated lambs than uncastrated lambs is enhanced by (Economides, 1983) which could be attributed
the androgens to stimulate the growth of muscle. The lamb types and castration had significant effect (p<0.001) on ADG but
their combined effect was not statistically significant (p>0.05). The higher hot carcass was found in JBL (7.93 kg) compared to
BRL (6.04 kg) and CBL (6.56 kg). The result was not supported by the findings of Mobin et al (2022). The lamb types and
castration had significant effect (p<0.001) on hot carcass wt. having 7.04 and 6.64 kg, respectively for JBL, BRL and CBL. The
lamb types and castration had not significant effect (p>0.05) on dressing percentages of T, (49.58) and T, (47.80) for JBL, BRL
and CBL. These results were in close agreement with the findings of Claffey et al. (2018) where they showed dressing % was
45.7 and 47.6 in ram and wether at 12 months aged lambs. Similar result was found by Polidori et al. (2017) and Gashu et al.
(2017). Mateo et al. (2018) found non-significant differences in dressing %. The higher dressing % was found in CBL (49.01)
compared to JBL (48.88) and BRL (48.18), respectively. These results were higher than Mobin et al. (2022).



Table 1. Effect of castration on carcass traits of JBL, BRL and CBL

Parameter Lamb Castration MeantSE Level of significance
type T, T, Lamb type Castration C*L
JBL 65.95+0.87 56.09+1.34 61.02°+1.11

ADG ( g/d) BRI 39.42+4.11 37.52+2.41 38.47°+3.26 <0.001 <0.001 0.47
CBL 66.63+4.45 63.12+4.61 64.88°+4.53
MeantSE 57.33%+3.14 52.24°+2.79
JBL 8.33+0.08 7.53+0.20 7.93*+0.14

Hot carcass (kg) BRI 6.12+0.07 5.95+0.50 6.04°+0.29 <0.001 <0.001 0.86
CBL 6.68+0.34 6.43+0.40 6.56"+0.27
Mean+SE 7.04°+0.16 6.64°+0.37
JBL 50.30+0.33 47.4620.60 48.88°+0.47

Dressing (%) BRL 48.66+0.86 47.70 £1.20 48.18°+1.03 0.85 0.89 0.87
CBL 49.78+2.88 48.24+3.05 49.01°%+2.97

Mean+SE 49.58°+1.36 47.80°+0.62

Superscripts of the same letter in each row and column did not differ significantly (p>0.05); JBL= Jamuna basin lamb, BRL=Barind region lamb, CBL= Coastal belt
lamb, T;= uncastrated, T,= castrated lambs, C*L= Level of significance for combined effect of lamb types and castration.

Effect of castration on proximate components of JBL, BRL and CBL

The DM and CP were 27.02; 22.98 and 27.15; 23.02 in T, and T, treatments, respectively (Table 2). The higher DM (28.76%)
and CP (24.27%) were found in BRL and JBL, respectively. Higher DM was found in castrated than uncastrated lamb meat
which supported to Gkarane et al. (2017). The CP was higher in uncastrated group which was not supported by Rajkumar et al.
(2017) where they found higher DM and CP% in castrated group in their study. The significantly (p<0.001) higher EE % was
found in T, (3.64) than T; (3.18) treatment. This result was not in accordance with the findings of Van Wyk et al. (2020). Higher
CP and EE% were found in JBL and BRL compared to other regions lambs. Non-significant (p>0.5) result of ash was found to
the present study. These rersults were not supported to Gashu et al. (2017) in castrated group. The lamb types and castration had
significant effect (p<0.001) on DM, CP and EE except castration effect for DM but their combined effect was not statistically
significant (p>0.05).

Table 2. Effect of castration on proximate component of JBL, BRL and CBL

Castration Level of significance
Parameter Lamb type T T, Mean+SE Lamb type Castration K

JBL 26.74+0.22 27.16+0.11 26.95"+0.17

DM% BRI 28.57+0.24 28.76+0.29 28.67°+0.27 <0.001 0.06 1.00
CBL 25.76+0.23 25.54+0.50 25.65°+0.27
Mean+SE 27.02°+0.23 27.15%+0.30
JBL 24.36+0.19 24.18+0.12 24.27°+0.16

CPY% BRI 22.34+0.20 22.75+0.23 22.55°+0.22 0.002 0.002 0.69
CBL 22.23+0.57 22.13+0.57 22.18°+0.57
Mean+SE 22.98%+0.32 23.02°+0.31
JBL 3.20+0.08 3.83+0.09 3.52°+0.09

EE% BRL 3.79+0.05 3.77 £0.04 3.78°+0.05 0.006 0.004 0.17
CBL 2.54+0.34 3.33x0.34 2.94°+0.34
Mean+SE 3.18°+0.20 3.64°+0.16
JBL 1.15+0.02 1.02+0.01 1.09°+0.02

Ash% BRL 0.77+0.03 0.78+0.02 0.78+0.03 0.46 0.40 0.39
CBL 1.00+0.11 1.02+0.11 0.97°+0.11
Mean+SE 0.97°+0.05 0.94°+0.05

Superscripts of the same letter in each row and column did not differ significantly (p>0.05); JBL= Jamuna basin lamb, BRL=Barind region lamb, CBL= Coastal belt
lamb, T;= uncastrated, T,= castrated lambs, C*L= Level of significance for combined effect of lamb types and castration.

Effect of castration on physicochemical traits of JBL, BRL and CBL

The effect of castration on physicochemical traits of JBL, BRL and CBL is presented in Table 3. The DL and cooked pH were
2.67; 6.41 and 2.72; 6.18 in T, and T, treatments, respectively. The lower DL (2.22 %) and cooked pH (5.82) were found in
BRL. These values had significant effect (p<0.05). The CL, ultimate pH and WHC had no significant (p>0.05) effect in
uncastrated and castrated groups. Cooking loss% was not supported to Mateo et al. (2018) where they found cooking loss 27.2
and 27.2% in Churra and Assaf lamb in their study. The pH is an important analytical measurement which is the key to the
conversion of muscle into meat. During early post-mortem changes in muscles of slaughtered lambs, the pH falls from around
7.0-7.2 in the muscle of a living animal to 5.5-5.8 into meat (Rahman et al. 2020). Ultimate pH was found in optimum level
(5.87 and 5.70) in uncastrated and castrated groups which was significantly differed (p<0.05). This result was supported by
Rajkumar et al. (2017) but not supported to de Lima Junior et al. (2016). The acceptable range of pH was 5.4 -5.9 in
international market. Though the current ultimate pH was found higher yet it was within the consumers’ acceptance level. The
causes of higher pH might be due to withdrawal of feed for a long time as well as transportation stress also occurred due to the
lambs from a distant place for slaughtering. These feed and transportation stress will decrease the amount of glycogen present in
muscle at slaughter resulting in higher ultimate pH. The differences of this pH will be also found between and within different
breeds. The WHC % was found 85.44 and 85.67 in T; and T, treatments, respectively which was non-significant (p>0.05). The
WHC% was found higher in castrated group. This result supported to de Sousa et al. (2016) where they showed 82.05 and
84.48% WHC in uncastrated and castrated groups. Higher WHC% was found in JBL compared to BRL and CBL. The lamb
types had significant effect (p<0.05) on DL and cooked pH but castration effect and their combined effect for physicochemical
traits was not statistically significant (p>0.05).



Table 3. Effect of castration on physicochemical traits of JBL, BRL and CBL

Parameter Lamb type Castration MeantSE Level of significance
T, T, Lamb type Castration L*C
JBL 3.84+0.05 2.72+0.05 3.28%+0.05
DL% BRI 2.08+0.61 2.36+0.11 2.22210.36 0.04 0.06 0.08
CBL 2.10£0.70 2.83+0.15 2.47°+£0.43
MeantSE 2.67°+0.45 2.72°+0.10
JBL 30.66+0.60 27.31+0.44 28.99°+0.52
CL% BRI 31.70+£1.88 26.56+4.50 29.13°+3.19 0.49 0.65 0.26
CBL 29.62+3.29 32.13+£1.27 30.88°+2.28
Mean+SE 30.78%+1.92 28.67°+2.07
JBL 5.95+0.02 4.85+1.35 5.40°+0.69
Ultimate pH BRL 5.70+0.07 5.95 +£0.04 5.83%+0.06 0.50 0.31 0.45
CBL 6.27+0.10 6.30+0.09 5.49°+0.10
MeantSE 5.87°+0.06 5.70°+0.67
JBL 6.46+0.02 5.74+0.63 6.10°+0.02
Cooked pH BRL 5.93+0.03 5.70+0.04 5.82°+0.04 0.02 0.07 0.29
CBL 6.83+1.20 6.73+0.11 6.78°+0.66
MeantSE 6.41°+0.42 6.18°+0.26
JBL 86.23+0.04 89.42+0.78 87.83°+0.41
WHC% BRL 86.60+0.84 83.91+2.88 85.26°+1.86 0.53 0.27 0.52
CBL 83.50£3.86 83.69+3.64 83.60°+3.75
Mean+SE 85.44°+1.58 85.67°+2.43

Superscripts of the same letter in each row and column did not differ significantly (p>0.05); JBL= Jamuna basin lamb, BRL=Barind region lamb, CBL= Coastal belt
lamb, T;= uncastrated, T,= castrated lambs, C*L= Level of significance for combined effect of lamb types and castration.

Effect of castration on sensory attributes of JBL, BRL and CBL

The effect of castration on sensory attributes of JBL, BRL and CBL is presented in Table 4. Color, flavour, tenderness, juiciness
and overall acceptability were 4.34, 4.18; 4.36, 4.49; 4.16 and 4.52; 4.31, 4.28, 4.28, 4.17 in T, and T, treatments, respectively.
Flavor and juiciness were statistically significant (p<0.01). Flavor was significantly (p<0.01) higher in T, than T, treatment. The
reason of higher flavor in castrated lambs might be increased of fat deposition in meat than that of uncastrated lambs. This result
was in accordance with the study of Watkins et al. (2013) where they found higher flavor in castrated sheep meat. Gravador et al.
(2018) found higher pleasant flavor and tenderness from castrated lamb meat and lower unpleasant taste and flavor in meat
intensity than meat from rams but both meats were accepted by consumers. Their findings were similar to the present study.
Juiciness was significantly (p<0.01) higher in T, than T, treatments. Yalcintan et al. (2017) found significant differences
(p<0.05) of juiciness which was similar to the present study. They found non-significant effect (p>0.05) of flavor and tenderness
in their study. These results were in agreement with the present study. Higher color, flavor, tenderness, juiciness and overall
acceptability showed in JBL compared to BRL and CBL. The lamb types and castration had significant effect (p<0.001) on
flavor and juiciness. The interaction effect of lamb type and castration had not statistically significant (p>0.05) for sensory
attributes.

Table 4. Effect of castration on sensory attributes of JBL, BRL and CBL

Parameter Lamb type Castration MeanzSE Level of significance
T, T, Lamb type Castration L*C
JBL 4.81+0.01 4.77+0.05 3.28%+0.02
Color BRI 4.10£0.05 4.30£0.05 2.22210.36 0.04 0.19 0.74
CBL 4.10£0.45 4.50£0.30 2.47°£0.43
MeanSE 4.34°+0.17 4.52°+0.13
JBL 4.80£0.01 4.94+0.01 4.87°+0.01
Flavor BRI 4.21+0.15 4.30£0.05 4.26"+0.10 0.001 0.002 0.84
CBL 3.53+0.12 3.70+0.46 3.62°40.29
Mean+SE 4.18°+1.92 4.31%0.17
JBL 4.87+0.01 4.91+0.01 4.89210.01
BRL 4.20+0.20 4.01 £0.04 4.11°+0.12 0.01 0.07 0.91
Tendeness g 4.000.46 3.930.09 3.97°+0.28
MeanzSE 4.36°+0.22 4.28°+0.05
JBL 4.89+0.01 4.89+0.02 4.89°+0.02
Juciness BRL 4.3310.23 4.12+0.12 4.23"+0.18 0.002 0.003 0.45
CBL 4.24+0.40 3.8310.20 4.04°+0.30
Mean+SE 4.49°+0.21 4.28"+0.26
JBL 4.83+0.01 4.87+0.02 4.85%+0.02
Overall BRL 4.16+0.10 4.15+0.11 4.16°+0.11 0.46 0.38 0.40
acceptability CBL 3.50£0.40 3.50£0.40 3.50°+0.40
MeanzSE 4.16°+0.17 4.17°+0.18

Superscripts of the same letter in each row and column did not differ significantly (p>0.05); JBL= Jamuna basin lamb, BRL=Barind region lamb, CBL= Coastal belt
lamb, T;= uncastrated, T,= castrated lambs, C*L= Level of significance for combined effect of lamb types and castration.

Effect of castration on instrumental color values of JBL, BRL and CBL

The effect of castration on instrumental color values of JBL, BRL and CBL is presented in Table 5. The CIE L*, a* and b*
values were found 49.23, 16.57, 9.84 and 47.58, 16.07, 10.03 in T, and T, treatments, respectively where b value was significant
(p<0.001). Other studies (Rahman et al., 2020) found almost similar results for CIE L*, a* and b* values with the findings of the
present study. The higher CIE L* value in uncastrated lambs from the present study was not supported by Gashu et al. (2017)
where they showed higher L* value in castrated group. The CIE a* was found higher in uncastrated group whereas CIE b* value
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was higher in castrated group. These results supported to Anneke et al. (2019) where they worked on Thai Native x Anglo
Nubian goats to know the effect of castration on carcass traits and meat quality. Torres-Geraldo et al. (2020) found CIE L* (36.1,
35.0), a*(14.6, 15.5) and b*(8.37, 8.28) values were higher except a* value in uncastrated lambs than castrated lambs which was
non-significant (p>0.05). These results (CIE L* values) were in agreement with the present study but CIE a* and b* value not
supported to the present study. The higher CIE L* value was found for BRL whereas a* and b* values were significantly
(p<0.001) higher for CBL compared to JBL and BRL. The lamb types and castration had significant effect (p<0.001) on CIE a*
and b* except castration effect for a* values. The interaction effect of castration had statistically significant for b* value whereas
L* and a* values had no interaction effect.

Table 5. Effect of castration on instrumental color values of JBL, BRL and CBL

Parameter Lamb type Castration MeanSE Level of sig.
T, T, Lamb type Castration L*C

JBL 49.42+0.71 45.26+0.42 47.34°+0.57 0.15 0.21 0.19
L* BRI 49.33+0.51 49.90+0.35 49.62°+0.43

CBL 48.95+1.96 47.57+2.02 48.26°+1.99

MeantSE 49.23*+1.06 47.58°+0.93

JBL 15.03+0.30 15.17+0.33 15.10°+0.32 0.001 0.15 0.87
a* BRI 17.08+0.39 16.72+0.47 16.90°+0.43

CBL 17.61+0.80 17.31+0.63 17.46%+0.72

MeantSE 16.57°+0.50 16.07°+0.48

JBL 9.40£0.24 10.29+0.27 9.85"+0.26 <0.001 <0.001 0.01
b BRL 7.08+0.39 9.15 +0.50 8.12°+0.45

CBL 13.05+0.34 10.66+0.31 11.86°+0.33

Mean+SE 9.84°+0.32 10.03°+0.36

Superscripts of the same letter in each row and column did not differ significantly (p>0.05); JBL= Jamuna basin lamb, BRL=Barind region lamb, CBL= Coastal belt
lamb, T;= uncastrated, T,= castrated lambs, C*L= Level of significance for combined effect of lamb types and castration.

Conclusions

Results showed that uncastrated lambs were better in terms of productive performance and carcass traits but castrated lambs
found better in meat quality attributes. It needs to be established whether sensory attributes of castrated or uncastrated lamb meat
accepted by consumers or not in Bangladesh context. The study also reflects the superiority of JBL over BRL and CBL in terms
of dressing%, ultimate pH, cooking loss, WHC, CP and sensory attributes. Further studies are needed on in-depth nutritional
profiling and consumer’s acceptability of three native regions lambs’ meat.
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