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Research title  Effects of Breeds and Rearing Systems of Goats on Growth Performance, Physical
Properties, Chemical Composition and Microstructure of Muscle
Authors Chaiyawan Wattanachant], Saowakon Wattanachant” and Wanwisa Ngampongsai}

Research code NAT 49039

Abstract

Growth performance, carcass characteristics, production costs and economic return
from rearing Anglo-Nubian x Thai Native (50:50%) (ATN) and Thai Native (TN) goats under intensive
{goats were kept in a pen and fed ad libitum Plicatulum grass plus concentrate supplementation at 1.5%
of live weight per day) and semi-intensive systems (goats were grazed in a Plicatulum (Paspalum
plicatutum) pasture for 8 hours/day plus concentrate supplementation at 1.5% of live weight per day)
were studied. Twenty male goats of each breed at about 12-13 months of age were allotted intoa 2 x 2
factorial in 2 completely randomized design and raised for 180 days. At the end of the experimental
period, six goats per treatment combination were randomly sampled and slaughtered for carcass
characteristic and meat quality studies. From the results, the ATN goat consumed higher concentrate
(349.99 vs. 296.78 grams DM/head/day; P<0.05) and roughage (943.45 vs. 754.33 grams DM/head/day;
P<0.05) than the TN goat. However, based on metabolic live weight, the DM intake of concentrate and
roughage diets of both breeds did not show any significant difference (P>0.05). During 180 days of
experimenting, the ATN goat achieved significantly higher average daily gain than the TN goat (72.47
vs. 56.85 grams/day; P<0.05). In addition, this breed type had a better feed conversion ratio than that of
the TN goat (10.51 vs. 13.73; P<0.05). After slaughter, the ATN exhibited heavier warm carcass weight
than the TN goat (14.51 vs. 11.89 kg; P<0.05). Nevertheless, both breeds showed similar warm carcass
percentage, lean percentage and fat percentage (P>0.05). Considering the physical properties, it was
indicated that breed differences had no effect on colour {CIE system) of the loin (Longissimus dorsi),
Biceps femoris and Triceps brachii muscles (P>0.05). Breed differences did not show any effect on the
cooking loss percentage of loin, B. femoris and T. brachii muscles. In terms of texture characteristics,
the loin muscle of the ATN goat had lower shear force value than the TN (2.45 vs. 2.95 kg; P<0.05).
Nevertheless, breed difference did not showed any effect on the shear value of each B. femoris and

T brachii muscles. The shear force value of B. femoris was in the range of 4.87 to 5.40 while this value
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of T. brachii muscle was in the range of 4.89 to 5.16 kg. Considering the microstructure of muscle, each
loin and T brachii of the TN goat had thicker perimysium than that of the ATN goat (P<0.05).
However, breed differences did not show any effect on the thickness of perimysivm of B. femoris
muscle. Loin of the TN goat presented targer muscle fibre diameter than that of the ATN goat (P<0.05).
Fibre diameter size of each B. femoris and T. brachii was not affected by breed (P>0.05).

In terms of chemical composition, breed differences did not showed any statistical
difference on moisture and protein percentages, total collagen and soluble collagen contents of loin
muscle (P>0.05). But loin muscle from the ATN contained higher fat percentage (1.35 vs. 1.09%;
P<0.05) and contained higher cholestero content (31.80 vs. 26.97 mg/100 grams meat; P<0.05) than the
TN goat. Loin of the ATN goat was higher lysine, isoleucine and phenylalanine contents than that of the
TN goat. However, B. femoris muscle of the TN goat contained higher moisture percentage (76.20 vs.
75.14%: P<0.05) but had lower protein percentage than the ATN goat (21.36 vs. 22.51%; P<0.05). The
B. femoris muscle of the ATN reared under semi-intensive system had the highest mono-unsaturated
fatty acid (P<0.05) while B. femoris muscle of the TN goat reared under intensive system showed the
highest content of poly-unsaturated fatty acid (P<0.05). Breed differences did not have any effect on the
moisture and protein percentages, total collagen and soluble collagen contents of the T. brachii of goat
(P>0.05). However, the 7. brachii of the TN goat reared under semi-intensive system contained the
highest cholesterol content (30.15 mg/100 grams meat) followed by the ATN reared under semi-
intensive system (26.71 mg/100 grams meat), ATN reared under intensive system (25.57 mg/100 grams
meat) and TN reared under intensive system (24.65 mg/100 grams meat) (P<0.05). In addition, the T.
brachii of the TN reared intensive system contained the highest saturated fatty acid content (P<0.05).
The difference of breed and rearing system influenced the content of amino acid of each loin, B. femoris
and T. brachii muscle (P<0.05).

In terms of the rearing system, goats reared under semi-intensive conditions consumed
a higher amount of both concentrate (347.23 vs. 299.54 grams DM/head/day; P<0.05) and roughage
(928.83 vs. 763.69 grams DM/head/day, P<0.05) than goats reared under the intensive system.
In addition, goats reared under the semi-intensive system achieved better live weight gain (72.78 vs.
56.54 grams/day; P<0.05) and had better feed conversion ratio (10.05 vs. 14.20; P<0.05) than those
reared under the intensive system. After 180 days of experimenting, goats reared under semi-intensive
system achieved better average daily gain (72.78 vs. 56.54 grams/day; P<0.05) and had better feed
conversion ratio (10.05 vs. 14.20; P<0.05) than those reared under intensive system. In addition, rearing

goats under semi-intensive system resulted in significantly heavier warm carcass weight (14.13 vs.
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12.28 kg; P<0.05} and chilied carcass weight (13.58 vs. 11.12 kg; P<0.05) than those reared under the
intensive system. Nevertheless, both rearing systems had similar warm carcass percentage (50.46 vs.
51.32%; P>0.05), lean (70.28 vs. 70.09%; P>0.05) and bone (17.98 vs. 17.49%; P>0.05) percentages.
Goats reared under the semi-intensive system had lesser fat percentage in carcass than those reared
under the intensive system (5.74 vs. 8.17%; P<0.05). In terms of physical properties, goat reared under
intensive and semi-intensive systems had simifar colour profile (L*, a* and b*) of loin, B. femoris and T.
brachii muscles (P>0.05). Rearing system did not effect cooking loss percentage and shear force value
of loin, B. femoris and T. brachii muscles {(P>0.05). In addition, rearing system did not show any effect
on the thickness of muscle fibre diameter and sarcomere length of B. femoris and T. brachii muscles
(P>0.05). Considering chemical composition, loin muscle from goats reared under intensive system had
significantly more moisture percentages (75.51 vs. 74.62%; P<0.05) but had lesser protein percentage
(22.02 vs. 23.04%; P<0.05) than the loin from goats reared under semi-intensive system. The difference
of rearing system did not show any effect on total collagen content of the loin and B. femoris muscles
(P>0.05) while the loin, B. femoris and T. brachii from goats reared under intensive system had
significantly higher soluble collagen content than those reared under semi-intensive system. The loin
muscle from goats reared under intensive system had higher cholesterol content than loin muscle from
goats reared under semi-intensive system (P<0.05). Nevertheless, the B. femoris and T. brachii muscles
from goats reared under intensive system had lesser cholesterol content than muscles from goat reared
under semi-intensive system (P<0.05). The difference of rearing system reflected in differences of
saturated-, mono-unsaturated- and poly-unsaturated fatty acid contents and amino acid content (P<0.05).

Considering production cost, rearing ATN under the semi-intensive system showed
the highest production cost (3,443.69 Baht/head) followed by rearing ATN under the intensive system
(3,349.50 Baht'head), rearing TN under the semi-intensive system (3,130.4\1 Baht/head) and rearing TN
under intensive system was the lowest (3,086.12 Baht/head). However, considering cost of live goat
and feed consumption, this study indicated that production cost of rearing ATN under the semi-intensive
system was highest (2,627.82 Baht/head) followed by rearing ATN under intensive system (2,450.69
Baht/head), rearing TN under semi-intensive system (2,355.42 Baht/head) and rearing TN under
intensive system illustrated the lowest (2,224.60 Baht/head). In terms of economic return, when
subtracting total cost of production, rearing ATN goat under the semi-intensive system showed a little
negative economic return (-223.69 Baht/head) Jollowed by rearing TN goat under the semi-intensive
system (-410.41 Baht/head), rearing ATN goat under. the intensive system (-539.00 Baht'head) and

rearing TN goat under the intensive showed the worst economic return (-666.12 Baht/head). However,
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when calculating the economic return over cost of live goat and feeds, this study indicated that rearing
AN goat under semi-intensive system gave the best economic return (280.18 Baht/head) followed by
rearing TN goat under the semi-intensive system (132.58 Baht/head), rearing ATN goat under the

intensive system {123.31 Baht/head) and rearing TN goat under the intensive (14.87 Baht/head} system.
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