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Abstract

This study was conducted to investigate the effect of different castration ages on meat quality and sensory properties of
Korean native black goats over 410 days. For the experiment, 32 heads of goat (eight heads/4 treatment) were subjected to
either a control (5 month non-castration), T1 (7 month castration), T2 (5 month castration) or T3 (3 month castration). The
total weight gain for Korean native black goats was highest in the T2 group after feeding for 410 days and the weight gain/
day tended to be similar to the total weight gain. The total feeding amounts were lowest (410.82 kg) in T3; however, the feed
intake ratio was 16.39 in T2, indicating that it had the best feed efficiency among groups. The cooking loss and drip loss of
the Korean native black goats was highest in the control, being 35.53% and 2.08%, respectively (p<0.05), while the total
cholesterol of the treatments was higher than that of the control (»<0.05). Moreover, the overall sensory evaluation of the
treatment groups was low, indicating that there was more meat flavor when compared to the controls in terms of juiciness,
tenderness, flavor, texture, black goat off-flavor and overall evaluation (p<0.05). T2 was found to have the best meat flavor
upon sensory evaluation. Additionally, the meat color of the control showed the highest L" value and Hue value, while T3
showed the highest a’ value (3.61) and T2 showed the highest b" value and Chroma. The composition of fatty acids was
53.76% oleic acid in T2, while the amounts of Mono-unsaturated fatty acid (MUFA) were highest in T1 and T2 (p<0.05).
As a result, the MUFA/SFA ratios of T1 and T2 were higher than those of the control (p<0.05). In conclusion, it is most
advantageous to castrate Korean native black goats at the age of 5 months for the best performance and meat quality.
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Table 1. Formula composition of concentrate feeds
(Unit : %, Air dry matter basis)

Treatment
Control
Ingredients (3-18 Growing Fattening
Month) (3-12 (13-18
month) month)
Corn grain 27.70 24.00 30.00
Wheat grain (EC) 5.00 10.00 10.00
Cane molasses (LQ) 6.00 3.00 2.80
Tapioca Pell (IMP) 0.00 0.00 6.00
Wheat flour (LOC) 1.50 0.00 5.00
Wheat bran (IMP) 10.33 10.00 2.70
Wheat bran (LOC) 14.55 14.55 8.71
Corn gluten feed (LOC) 6.70 11.00 10.00
Rapeseed M/L (Indo) 0.00 0.00 3.00
Distillers grain (LOC) 0.00 0.00 4.00
Coconut M/L (PHIL1/20.5%) 7.50 7.00 8.00
Palm M/L (MAL/IN) 9.00 4.00 5.00
Chinese herb medicine - 1.00 1.00
Mugwort powder - 1.00 1.00
Salt dehydrated 0.60 0.50 0.90
TC P(LOC) 0.02 0.05 0.65
Limestone (1 mm) 2.20 1.20 1.00
Vitmin premix1" (catle-2) 0.10 0.13 0.13
Minal premix2?(catle-2) 0.25 0.12 0.11
Bio-5050 - - 0.20
Bionit (NA-BENTONITE) - - 0.30
Sodium bicarbonate 0.30 0.30 0.50
Barley bran 3.00 3.00
Soybean M/L (INDO) 10.00 10.00
CTC-200 0.05 0.05
Total 100.00 100.00 100.00

Table 2. Chemical composition of feedstuffs
(Unit : %, Air dry matter basis)

Concentrate (;_{gg‘%:gffh)
. Treatment
Ingredients  Control )
(-18 Growing Fattening Timothy Rye
Monthy ~ (-12 (13-18 hay  Straw
month)  month)
Moisture 12.00 12.67 12.00 8.46 843
Crude protein ~ 16.97 16.97 14.93 491 3.86
Crude fat 3.66 3.66 3.71 245  1.65
Crude ash 6.71 6.61 6.21 6.40 5.70
Crude fiber 5.37 4.72 5.00 28.19 31.22
NFE 57.79 57.41 58.15 47.83 53.39
Ca 1.02 0.85 0.75 039 026
P 0.75 0.63 0.55 036 024
NDF 19.64 23.11 20.58 63.41 67.35
ADF 11.67 17.91 8.99 37.84 39.40
TDN 69.40 69.40 72.46 51.39 41.10
So| ik EAl
5o YNGR £ AOAC(2004)%0l we), FE-2
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Table 3. Effects of the growth and feed intakes on the entire period of Korean native black goats

Items

Control"

T1?

T2?

T3?

No. of heads

Initial age (day) (month)

8

159(5.3)+12.89Y

8

221(7.4)£15.55

8
155(5.2)+16.89

8
95(3.2)+12.02

Final age (day) (month) 569(18.9)+12.89 631(21.0)£15.55 565(18.8)+16.89 505(16.8)+12.02
Period (day) 410 410 410 410
Body weigh (kg/hd)
Initial weight 14.542.02% 16.5+2.00° 14.142.38% 11.2+42.64°
Final weight 40.0+2.10%® 43.0+3.41° 42.542.61° 31.5+12.10°
Total weight gain 25.542.15% 26.542.36% 28.4+3.00° 20.3+£2.74°
DailyWeight gain 0.062+0.015° 0.065+0.012° 0.094+0.017° 0.068+0.014°
Intake (kg/hd)
Concentrate 304.62+23.11% 288.46+20.52% 294.02+18.09% 261.59+25.58°
Roughage 171.88+12.63%® 172.09£15.62% 171.65+14.36% 149.24+10.15°
Total 476.50+15.63° 460.55+14.52% 465.66+16.89 410.82+17.41°
Feed conversion
Concentrate 11.95+1.02% 10.89+0.08" 10.35+0.07° 12.89+1.10%
Roughage 6.74+0.84% 6.49+0.99" 6.04+0.54° 7.35+0.84°
Total 18.69+0.67% 17.38+0.98" 16.39+0.77° 20.24+1.00°

DControl, Non-castration.

2T1, 7 month castration; T2, 5 month castration; T3, 3 month castration.

YMeans+SD.

“bMeans with the different superscripts in the same row are significantly different (p<0.05).
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Table 4. Chemical composition and phsico-chemical characteristics of the M. longissimus lion in Korean native black goat

Items Control" T1? 2% T3%
Moisture (%) 73.56+0.30*) 68.14+1.20° 69.50+1.06° 71.23+0.62%
Crude Protein (%) 22.50+0.56° 21.70+0.54° 21.70+0.54° 21.46+0.13°
Crude Fat (%) 7.81+1.02° 9.41+1.46° 9.43+1.04° 8.17+1.28%
pH 5.76+0.10° 5.93+0.12% 6.15+0.35° 5.84+0.16%
Cooking loss(%) 35.53+0.45° 29.68+0.56" 26.71+0.19° 34.22+0.56"
Drip loss (%) 2.08+0.33° 1.34+0.23° 1.92+0.61%° 1.4340.29°
Cholesterol mg/100 g 46.30+1.20° 52.18+1.19* 51.38+1.95% 51.25+1.82%

YControl, Non-castration.

2T1, 7 month castration; T2, 5 month castration; T3, 3 month castration.

YMeans+SD.

“®Means with the different superscripts in the same row are significantly different (p<0.05).
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Table S. Color and palatability traits of the M. longissimus loin in Korean native black goat

Items ControlV T2? T3?
Hunter L 38.62+0.49%) 44.52+0.54° 41.69+0.79° 42.37+0.66°
Hunter a* 9.70+0.36° 11.44+0.38° 11.81+0.58° 12.5540.512
Hunter b 2.66+0.16° 3.73+0.18° 4.10+£0.35° 3.72+0.26°
Chroma 10.66+0.39° 12.03+0.42% 12.51+0.76% 13.09+0.56"
Hue 15.02+0.45° 17.86+0.33% 18.52+0.712 16.10£0.52%
Juiciness? 3.9240.51 3.67+0.70 3.2240.58 3.17+0.60
Tenderness” 6.58+0.10% 4.81+0.20° 4.42+0.20° 4.31+0.20°
Flavor® 6.58+0.10° 4.42+0.20° 4.81+0.20° 4.31+0.20°
Texture ¥ 4.25+0.10° 4.00+0.20% 3.36+0.20° 3.72+0.20°
Stench? 5.19+0.10° 4.28+0.20° 4.58+0.20° 4.39+0.20°
Synthesis-Estmate” 5.31£0.10° 4.2240.20° 3.61+0.20° 3.78+0.20°

DControl, Non-castration.

2T1, 7 month castration; T2, 5 month castration; T3, 3 month castration.

YMeans +SD.

“Sensory scores were on 8 point scale base on 1, very good or palatable; 8, very poor or unpalatable.
“"Means with the different superscripts in the same row are significantly different (p<0.05).
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Table 6. Effects of the fatty acid component of the M. longissimus loin in Korean native black goat (Unit : %)
Items Control" 2% T32
Cl14:0 2.54+0.64” 3.44+0.99 3.04+0.77 3.26+0.64
Cl4:1 0.29+0.05 0.40+0.02 0.29+0.06 0.28+0.04
C15:0 0.39+0.08 0.60+0.07 0.43+0.08 0.40+0.04
Cl15:1 0.15+0.03 0.24+0.04 0.17+0.02 0.20+0.01
C16:0 23.04+1.88 22.36+1.56 20.19+1.23 19.57+1.52
Cl16:1 n-7 4.44+0.42 5.01+0.37° 4.17+0.76 4.38+0.36
C17:0 1.31£0.18 1.93+0.19 1.55+0.28 1.35+0.06
C17:1 0.59+0.49 0.18+0.02 0.16+0.02 0.17+0.01
C18:0 10.83+0.71 9.62+0.69 12.87+1.11 14.61+1.78
C18:1 n-9 48.95+1.31° 52.48+1.48% 53.76+1.52° 51.69+1.38°
C18:2 n-6 7.14+1.15° 3.51+0.75° 3.24+0.69° 3.93+0.83"
C18:3 n-6 0.210.08 0.110.02 0.10+0.01 0.12+0.00
C20:0 n-9 0.110.04 0.13+0.10 0.03+0.00 0.04+0.00
SFAY 38.22+0.93 38.08+0.72 38.12+1.25 39.23+1.06
MUFA? 54.43+1.75° 58.31+0.59° 58.54+0.78° 56.72+1.14°
UFA® 61.78+0.93 61.92+0.72 61.88+1.25 60.77+1.06
MUFA/SFA ratio” 1.4340.08° 1.53+0.04° 1.54+0.07° 1.45+0.07°
UFA/SFA ratio® 1.62+0.06 1.63+0.05 1.63+0.08 1.55+0.07

YControl, Non-castration.

2T1, 7 month castration; T2, 5 month castration; T3, 3 month castration.

*Means+SD.

“Saturated fatty acids (C12:0+C14:0+C16:0+C18:0+C20:0).
>Mono-unsaturated fatty acids (C16:1+C18:1+C20:1).
®Unsaturated fatty acids.

Mono-unsaturated fatty acids / Saturated fatty acids.
®Unsaturated fatty acids / Saturated fatty acids.

“bMeans with the different superscripts in the same row are significantly different (p<0.05).
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