Journal of Ruminant Research

Print ISSN: 2345 - 4261
Online ISSN: 2345 - 4253

Effect of castration on performance, meat quality traits and the fatty acids
composition of muscle and fatty tissues of Markhoz goat kids

Reza Naseri Harsini' "2, Farokh Kafilzadeh®:', Mojtaba Haghighat®
*Animal Science Research Department, Gilan Agricultural and Natural Resources Research and Education Center,
Agricultural Research, Education and Extension Organization (AREEQ), Rasht, Iran, Email: r.naseri@areeo.ac.ir
2 Department of Animal Science, College of Agriculture and Natural Resources, Razi University, Kermanshah, Iran,
Email: kafilzadeh@razi.ac.ir
® Faculty Member of Animal Science Research Department, Islamic Azad University, Golpayegan Branch, E-mail

address: haghighat.mojtaba@yahoo.com

Article Info

ABSTRACT

Avrticle type:
Research Full Paper

Avrticle history:
Received: 07/31/2024
Revised: 09/15/2024
Accepted: 09/18/2024

Keywords:

Chemical composition
Human health

Meat quality
Morkhoz goat
Performance

Background and Obijectives: Castration is one of the management
activities practiced worldwide in order to reduce aggressive
behaviour, sexual activity and to facilitate management ease.
Numerous studies have been conducted comparing production
efficiencies and carcass traits of intact and castrated beef cattle and
sheep. It has been agreed generally that castration causes less
growth efficiency and produces carcasses with higher fat contents
which results in increased proportion of saturated fatty acids.
However, effects of castration on mentioned parameters in goats has
been less investigated, despite the fact that goats genetically deposit
less fat in their muscles with a more favorable fatty acid
composition compared with other ruminants. Therefore, this
research was conducted to evaluate carcass and meat quality
attributes in Markhoz breed and the effects of castration on
performance, meat quality attributes and fatty acid composition of
triceps brachii muscle and omental fat.

Materials and Methods: Sixteen male Morkhoz kids (13.2+1.6 kg
live body weight, 3 months old) were used to evaluate the effects of
castration on growth performance, meat quality attributes and fatty
acid composition of muscle and omental fat based on a completely
randomized design with 2 treatments and 8 replicates. Kids were
castrated using ring castration in the respective treatment one week
before the beginning of the experimental period. During 119 days of
feeding experimental diet (formulated to meet NRC
recommendations for small ruminants), growth performance of kids
was recorded individually. Then, all kids were slaughtered and
enough samples of triceps brachii muscle and omental fat were
collected from each carcass, vacuum-packed and frozen at —20°C
until subsequent determination of quality attributes including shear
force, cooking loss, colour, proximate composition and fatty acids
profile. The values of pH,, percentages of drip loss and water
holding capacity were determined immediately on the day after
slaughtering.
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Results: Kids growth performance parameters, including average
daily feed intake, average daily weight gain, and feed efficiency
declined significantly in response to castration (P<0.05). However,
empty body weight (% of live weight), cold carcass percentage and
maximum width and depth of longissimus thoracis muscle were
similar between treatments. With the exception of fat percentage of
triceps brachii muscle, which increased significantly by castration
(P<0.05), other measured quality attributes of mentioned muscle,
including pH,4, drip loss, water holding capacity and the percentages
of moisture, protein and ash, were not affected by castration.
Castration had no significant effect on fatty acid composition of
intramuscular fat in the triceps brachii muscle; but, in abdominal fat
tissue the percentages of 17:0 and 18:3 n3 fatty acids and the
cumulative amount of odd chain fatty acids decreased and the né/n3
ratio increased in response to kids’ castration (P<0.05).

Conclusion: In conclusion, results showed that Morkhoz kids’
castration at weaning, in addition to diminution of growth
performance and feed efficiency, with respect to consumers’ health,
will also reduce the nutritional quality of meat and internal fat
tissue.
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Table 1. Ingredients and chemical composition of experimental diet

Diet ingredients o &l

(% of DM) (S asbe 5l o y3)

57.50 Dry alfalfa Sax s
6.10 Barley straw - s
32.30 Barley grain - s
3.20 Soybean meal L ;.. dls
0.30 Mineral supplement ' ;... 1<
0.30 Vitamin supplement et oS
0.10 Monobasic phosphate <L g0 Slivs
0.20 Salt <
Nutrients analysis (s sl 5JUT

(Ao 5) St 33le

88.40 Dry matter (%)
(S a3l 5l o)) e S

14.10 Crude protein (% of DM)
(S o3l 5l Ao y3) 653 6)las

230 Ether extract % of DM)
(Kis o3k 5l doy3) oot iy o 55 J el U

28.50 Neutral detergent fiber (% of DM)
(K 53ke 3l Ao ys) Sl

820 Ash (% of DM)
240 (St il 55k 55 s 580 T g e L6 553

Metabolizable energy (Mcal/kg DM)
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” Containing per kg DM: calcium, 180 g; phosphor, 70 g; magnesium, 30 g; sodium, 50 g; manganese, 5000 mg; iron,
4000 mg; copper, 300 mg; iodine, 100 mg; cobalt, 100 mg; zinc, 3000 mg; selenium, 20 mg.
’7 Containing per kg DM: Beta-carotene, 600,000 1U; Cholecalciferol, 200,000 1U; Tocopherol, 200 IU; antioxidant,

250 mg.

777 Calculated based on NRC tabular values of ingredients (NRC, 2007).
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Table 2- Effects of Morkhoz kids’ castration on growth performance and carcass characteristics (n=8)

dals ol an| olew
P-value SEM L.
Control Castrated Characteristics
0.02 0.68 22.20° 19.60° _ (054 e O 035
Final body weight (kg)
Saye S) &lisy Slye O Sl
0.003 16.10 621.20° 532.60° _ _ 0208 w5 St S e 55
Average daily feed intake (g/d)
0.01 462 7270°  52.00° R R
Average daily weight gain (g/d)
0.03 0.005 0.12° 0.10° (SLt/0ss BN Shst 223t
Feed efficiency (weight gain/feed)
0.55 0.63 91.00 90.40 (65 042 039 51 ke 2) S 0k 033
' ' ' ' Empty body weight (% of live body weight)
0.91 117 42,60 42.40 (685 Oy 039 3 402) 2 A o2
' ' ' ' Cold dressing percentage (% of live body weight)
: longissimus thoracis iz slg S|
0.50 053 40.50 39.80 o (ke long She S
Longissimus thoracis width (mm)
: longissimus thoracis dze jes I
0.23 1.37 24.20 20.90 (et TONG s S

Longissimus thoracis depth (mm)

Lo Sl 5kl Gl il SEM tzes oS0ls g, 5l eslizad b s me CiMa) (glls Cliny a3 i b Gy - b ola Sl ab

4P Jeast square means in the same row lacking a common letter differ (P<0.05). SEM: mean standard error.
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Table 3. Effects of Morkhoz kids’ castration on quality attributes and proximate composition of triceps
brachii muscle (n=8)

P-value SEM L oo e
Control Castrated Characteristics

Quality attributes S b S
0.56 0.151 5.85 5.99 PH24 pHy,
0.18 0.213 3.57 3.09 Drip loss (%) (4e3) wlo g Slalss
0.17 1.099 41.45 4391 Water holding capacity (%) (4w)s) of 1K ws b

Proximate composition (%) (Ao)3) Shard S5
0.06 0.689 75.04 72.09 Moisture )
0.78 0.231 19.77 19.68 Protein U R
0.03 0.822 3.34° 6.84° Fat e
0.23 0.052 1.02 1.12 Ash S

Lo Sl 3 il Gl il SEM tais o015 g, 5l eslinad U ls sne Ot (glils Cliny a3 i b Gy b ola Sl ab

2P |east square means in the same row lacking a common letter differ (P<0.05). SEM: mean standard error.
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(n=A)
Table 4- Effects of Morkhoz kids’ castration on fatty acid composition of triceps brachii muscle (n=8)
P-value SEM - o 7w ek
Control Castrated Fatty acids

0.17 0.092 0.17 0.25 C12:0
0.27 0.017 0.13 0.17 C13:0
0.97 0.543 2.93 2.90 C14:0
0.12 0.019 0.22 0.16 C14:1 trans
0.10 0.053 0.55 0.37 Cl4:lcis
0.07 0.062 0.76 0.52 Total C14:1 n5
0.66 0.131 0.47 0.56 C15:0
0.29 0.026 0.18 0.13 C15:1n7
0.21 1.083 24.77 27.20 C16:0
0.56 0.107 0.37 0.47 C16:1 trans n9
0.21 0.201 2.20 2.67 Cl6:1cisn7
0.28 0.304 2.57 3.13 Total C16:1
0.31 0.193 1.13 0.80 C17:0
0.41 0.439 1.97 1.37 Ci7:1n7
0.18 0.601 15.33 13.83 C18:0
0.65 0.139 0.62 0.73 C18:1 trans n7
0.91 2.388 43.00 43.60 C18:1 cisn9
0.89 2.296 43.43 44.33 Total C18:1
0.50 0.869 3.50 2.57 Total C18:2 n6
0.84 0.063 0.30 0.32 C18:3 trans n3
0.34 0.272 0.80 0.37 C18:3 cisn3
0.48 0.252 1.10 0.86 Total C18:3 n3
0.63 0.053 0.24 0.28 C20:0
0.94 0.065 0.29 0.30 C20:1 n9
0.17 0.017 0.14 0.18 C22:0
0.09 0.018 0.17 0.15 C22:1n9
0.88 0.045 0.30 0.29 CLA9/11 clt
0.35 0.015 0.10 0.08 CLA7/9t/c
0.59 0.008 0.11 0.11 CLA 11/13 t/c
0.31 0.006 0.08 0.07 CLA9/11th
1.00 0.006 0.08 0.08 CLA 11/13 t/t
0.09 0.019 0.23 0.17 CLA 12/14 t/t+ 12/14 c/t+ 11/13 clt
0.35 0.076 0.91 0.79 Total CLA
0.73 1.750 45.18 46.27 SFA
0.71 2.610 55.75 54,17 UFA
0.96 2.152 49.87 50.02 MUFA
0.48 0.215 1.10 0.86 PUFA n3
0.50 0.869 3.50 2.57 PUFA n6
0.33 1.049 6.69 4.95 Total PUFA
0.67 0.103 1.26 1.19 UFA/SFA
0.77 0.275 3.09 2.95 n6/n3
0.32 0.027 0.15 0.11 PUFA/SFA
0.08 0.377 5.97 4.55 OCFA
0.44 2.426 71.89 68.80 Total desirable
0.42 0.171 2.39 2.17 (18:0+18:1)/16:0

La:u,:f..l.» 3,lkeal ol il SEM pzs OSCls gy Sl eslinad b jls pme M gyl ciysy pa s alie e iy L ‘;Lau,:i.l:.a ab

b oy sl PUFA cO8 s 50 S L Fldld oo el MUFA sl o glad UFA bl o sladnd SFA

MUFA+PUFA+C18:0 (o las = slar)) Total desirable e 5 . s ol sl bz sladosl OCFA 168 55 Ly i L gl

ab |east square means in the same row lacking a common letter differ (P<0.05). SEM: mean standard error.

SFA, saturated fatty acids;

UFA, unsaturated fatty acids;

MUFA, monounsaturated fatty acids; PUFA,

polyunsaturated fatty acids; OCFA, odd chain fatty acids; Total desirable, MUFA+PUFA+C18:0.
(=A) fhs o @3 3 (0 ool JS 51 40)3) @ bl S 5 5 o Ay 05 St 5 -0 Jjur

Table 5- Effects of Morkhoz kids’ castration on fatty acid composition of omental fat tissue (n=8)
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dals shs e < il
P-value SEM )

Control Castrated Fatty acids
0.55 0.035 0.13 0.17 C10:0
0.58 0.038 0.17 0.17 C12:0
1.00 0.017 0.13 0.13 C13:0
0.49 0.090 2.73 2.83 C14:0
0.92 0.056 0.21 0.20 C14:1 trans
0.12 0.051 0.45 0.30 Cl4:1cis
0.11 0.050 0.67 0.50 Total C14:1 n5
0.61 0.121 0.63 0.53 C15:0
0.71 0.059 0.13 0.17 Ci5:1n7
0.20 0.994 23.00 25.27 C16:0
0.06 0.049 0.53 0.25 C16:1 trans n9
0.66 0.337 2.03 1.80 C16:1cisn7
0.32 0.354 2.57 1.97 Total C16:1
0.04 0.038 1.13% 0.93 C17:.0
0.51 0.222 2.40 2.17 Ci7:1n7
0.45 4503 25.43 30.93 C18:.0
0.65 0.102 0.97 0.90 C18:1 trans n7
0.42 4.402 35.23 29.37 C18:1cisn9
0.42 4.499 36.21 30.27 Total C18:1
0.06 0.089 1.97 2.33 Total C18:2 n6
0.94 0.039 0.30 0.30 C18:3 trans n3
0.04 0.027 0.43% 0.30° C18:3cisn3
0.07 0.024 0.77 0.67 Total C18:3 n3
0.31 0.041 0.31 0.23 C20:0
1.00 0.093 0.30 0.30 C20:1n9
0.82 0.067 0.20 0.22 C22:0
0.61 0.027 0.16 0.13 C22:1n9
0.53 0.073 0.22 0.26 CLA9/11 ¢/t
0.85 0.012 0.09 0.08 CLA7/9t/c
0.59 0.004 0.10 0.09 CLA 11/13t/c
1.00 0.006 0.07 0.07 CLA9/11 t/t
0.35 0.006 0.10 0.09 CLA 11/13 t/t
0.35 0.022 0.30 0.27 CLA 12/14 t/t+ 12/14 c/t+ 11/13 ¢/t
0.27 0.065 0.89 0.87 Total CLA
0.27 5.079 53.71 61.03 SFA
0.35 4,771 46.89 39.71 UFA
0.36 4,571 4252 35.58 MUFA
0.41 0.044 0.77 0.71 PUFA n3
0.07 0.109 1.97 2.40 PUFA n6
0.59 0.291 4.37 412 Total PUFA
0.37 0.176 0.92 0.66 UFA/SFA
0.04 0.176 2.63° 3.55°% n6/n3
0.43 0.013 0.08 0.07 PUFA/SFA
0.05 0.292 6.17% 4.82° OCFA
0.37 1.126 72.32 70.64 Total desirable
0.31 0.127 2.69 2.47 (18:0+18:1)/16:0

Lau.izb sylkal Gl sl SEM L aizes SSSIs Gaay 5l eslanal b Hls pae Bl (glyls sy sa s alia e iy > L &Lﬁ;,:..{;l:ﬁ ab

o sladd PUFA (DI 55 ki o b gLt o sladad MUFA L5 ,2 C r slaiad UFA L2 C o sland SFA

MUFA+PUFA+C18:0 (ks o slanw) Total desirable e 5 o, s w3l sl b oz slasul OCFA 18 53 L5y 2y L gl

ab |east square means in the same row lacking a common letter differ (P<0.05). SEM: mean standard error.

SFA, saturated fatty acids;

UFA, unsaturated fatty acids;

MUFA, monounsaturated fatty acids; PUFA,

polyunsaturated fatty acids; OCFA, odd chain fatty acids; Total desirable, MUFA+PUFA+C18:0.
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