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Summary

This paper presents results from a study of the body composition and sensory characteristics of [cmale weaner
goat meat. A completely randomized 3 X 3 X 2 factorial design was used. Factors were genotype (Thai native; TN,
7570 TN X 2520 Anglo-Nubian: AN and 30-° TN X 35072 AN} feeding jgrazing only. low (1.07. BW/d) and high
(1.57, BW/d} concentrate supplementation and parasite control {undrenched and drenched){, It was shown that there was
no elfect of genotype on bedy components and dressing pereentage. However, TN and 750 TN x 259 AN kids
had significantly (p <2 0.03) higher muscle to bone ratios (4207 and 4.20°., respectively) compared with 509, TN X
5000 AN kids (388771 Kids on grazing only had significantly (p < 0.01) higher muscle percentage (64.122) than did
kids in low (61.307) and high (60.6277) supplementary freding program. but there was no significant (p > 0.05) dif-
ference between low and high supplementary feeding groups. Kids offered supplementary feeding had sipnificantly
{p < 0.01) higher percentages of total fut. intermuscular fat, pelvie fat and kidney Tat than those of grazing only. Kids
offered supplementary feeding had signiticantly (p < 0.05) higher muscte to bone ratios and significantly {p < 0.01)
higher muscle plus fat te bone ratios compared with those of grazing only. This may be due to significantly lower
(p= 001} bone contents (1495, 14.07 and 168" lor kids offered low und high supplementary feeding and grazing only,
respectively. There was no significant difference in sensory characteristics of geat meat between genotypes or feeding
aroups.

(Key Words: Thai Native Goat, Anglo-Nubian Cross-bred Goat, Feed Supplementation. Parusite. Red Meat, Goat
Meat, Meut Flavour)

Introduction information available on genotype or level of

supplementation on the body composition of goats

There are many factors influcncing the growth
of goats: genotype. sex. age and weight, physiolog-
icit] stage, nutrition and cnvironment, for example.
It was demonstrated that Thai native goats had
significantly  higher growth rates than did the
cross-bred in the sccond period of the experiment.
Growth rate of goats grazing improved pasture
depended upon amount of concentrate supplemen-
tation (Pralomkarn et al., 1994)., There are some
studies on the effects of Thai goat genotype and
feeding level on body composition of male goats
under feedlot conditions (Pralomkarn et al.. 1993a:
Pralomkarn et al., 1993b). However, there is no
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grazing on pasture. Accordingly. the following study
was designed to investigate the effect of genotype
and levels of supplementary feeding on body
composition and sensory characteristics of the meat
of female goats grazing improved pastures.

Materials and Methods

Location and chmate were described by Pral-
omkarn et al. (1994).

Experimental animals

Thirty-six kids were allocated in 3 X 3 X 2
factorial design with 2 kids per treatment. The
factors were genotypes of goat (Thai native; TN,
7522 TN x 257, Anglo-Nubian; AN and 50%, TN
X 505, AN goats), feeding (grazing only. low
(1.0°2 BW/d} and high (1.5%, BW/d) supplementation
and parasite control (undrenched and drenched).
This flock of goats was obtained from the study
of effect of supplementation and parasitic infection

AJAS 1994 Yol. T (No. 4) 555-561



PRALOMKARN ET AL.

on growth of Thai native and cross-bred female
weaner goats (Pralomkarn et al, 1994),

For sensory analysis, only goats from parasite
controlled group were used (8§ TN, 7 759, TN X
25%, AN and 8 50% TN X 50% AN).

Slaughter and dissection method
After growth experiment, 36 kids were deprived
of feed overnight and were weighed individually

and slaughtered by exsanguination the following

day and reweighed after bleeding. All organs were
weighed to the nearest gram in the following order:
head, feet, skin, tail, full intestinal tract, empty
intestinal tract (oesophagus, reticulo-rumen, oma-
sum, abomasum, pancreas, caecum, small and large
intestine, tectum and bladder). liver, lungs and
trachea, heart, kidneys, spleen, diaphragm, repro-
ductive organ (uterus plus ovary) and carcass. The
carcass was longitudinally divided into two parts
and the right half was weighed (hot curcass wei-
ght). The carcasses were stored in polyethylene bags
at — 18 pending dissecting and sensory analysis.
Left halves of carcasses were dissected into muscle,
fat, bone and counective tissue. During dissection
carcass fut was separated into subcutangous, inter-
muscular, perinephric (kidney) and pelvic fat. Right
halves of carcasses were used for sensory analysis.

Sensory analysis

Right halves of the frozen carcasses were used
for sensory analysis. The carcasses were thawed
in a 4C cold room for 24 h. Samples of ground
meat, using lean muscle of hind quarter from each
animal were prepared. Samples were daily grinding
through a Kenwood meat grinder. The ground
meat sample from each carcass was thoroughly
mixed once to obtain a homogenous mixture. Four
hundred grams of meat sample was placed in a
600 ml beaker, covered with watch glass and
cooked in a microwave oven on setting of high
for 7 minutes.

The sensory analysis was performed using the
Quantitative Descriptive Attribute (QDA) method
{Stone et al, 1974). The sensory panel consisted
of seven trained panellists. A continuous non-struc-
tured scale was used for evaluation. A 10 cen-
timetre line anchored on the left side with lowest
intensity of each attribute and the right side with
highest intensity was given. The attributes evaluated
were goaty and grassy for aroma and goaty,
grassy, meaty, milky, bitter, sweet, metallic and
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cardboard for flavour and acceptability.

One tablespoon of cooked ground meat sample
was immediately placed into small glasses. Each
panellist was given cooked samples which were
kept warm in a hot sand bath. Samples
random order. No replicates

WEre

served In were

performed.

Statistical analysis

Differences between treatments for weights, body
components, dressing percentage, dissectible carcuss
fractions. meat to bone ratios and meat plus fat
to bone ratios were examined by analysis of
variance using SAS (1987).

Analysis of variance of the sensory character-
istics of goat meat for the completely randomised
design was performed on the data collected for
the effects of genotypes and feeding levels using
the SAS program (1987).

Results and Discussion

The effeets of genolype on body composition

Mean squares from analysis of variance for
body composition and for disscetible carcass Irac-
tions, meat (muscle} to bone ratios and meat plus
fitt to bone ratios are showed i table 1 and table
3. respectively. Tuble 2 and tuble 4 shows mean
with standard error of the main effects for geno-
type, feeding and parasite on body composition.
Genotype had no effect op body components and
dressing percentage. There was no significant dif-
in muscle, total fat and bone contents
between genotypes. However, Pralomkarn et al.
(1993b) found that TN and 75% TN X 257, AN
male weaner kids had significantly lower bone
contents when compared with 50%, TN X 509,
AN kids. In this study, TN and 75% TN X 25
= AN kids had significantly higher meuat to bone
and meat plus fat to bone ratios comparcd with
509, TN x 507, AN kids. These results may be
due to a significantly lower bone percentage for
TN kids (Pralomkarn, 1990; Pralomkarn et al,
1993b). In this study, 509, TN x 50% AN kids
tended to have higher bone contents (16,167}
compared with those of 75% TN X 25% AN
(14.79%,) and of TN (14.99%) kids.

It could be concluded that male and female
TN kids had significantly higher meat to bone
ratios compared with 50%, TN X 50% AN kids.
Care needs to be taken that these characteristics

ference



EFFECT OF SUPPLEMENTATION AND PARASITIC INFECTION

TABLE 1. MEAN SQUARES FROM ANALYSIS OF VARIANCE FOR BODY COMPOSITION

Source Ge:lgt)_\pe Fe(e;i;ng Pd:‘;:lte G x F G xP FXxP GXXPF Error
Hot carcass weight 80311 124161%* 0.267 12132 11132 6343 5388 32965
Gut contents 3.170 32.233*  30.843*  11.393 0.365 2.700 3.826 6.443
Body component
Head ~ horn 0.019 1.142* 0.139 0.294 0.137 0.082 0.485 0.245
Hide 1.207 1.684 0.880 1.460 0.331 0.781 0.694 0.974
Intestinal tract 0.444 0.311 0.0005 0.021 0.089 0.019 0.354 0.158
Tail 0.0001 0.003 0.0001 6.001 6.001 0.001 0.001 0.001
Blood 1.332 2.053 0.808 0.467 0.095 0.440 0.210 0.671
Feet 0.059 0.410%* 0.146 0.057 0.059 0.027 0.002 0.056
Liver 0.038 0.018 0.050 0.010 0.002 0.011 0.034 0.028
Lungs + trachea  0.010 0.016 0.603 0.003 0.002 0.001 6.011 0.007
Omental fat 0.125 7.227 0.661 0.613 0.324 0.017 0.096 0.455
Reproducuve
organs 0.012 0.00001 0.006 0.004 0.002 0.003 0.002 0.048
Spleen 0.002 0.002 0.002 0.001 0.0001 0.00003  0.001 0.017
Heurt 0.008 0.0004 0.002 0.006 0.006 0.004 0.002 0.004
Diaphargm 0.003 0.018 0.003 0.0003  0.0003  0.006 0.003 0.006
Kidneys 0.001 0.007 0.002 0.002 0.002 0.00003  0.0008 0.001
Dressing percentage
1 2901 22.423%*% 2769 4.267 1.033 0.678 4.035 2,356
2 0.287 3775 2972 3178 1.045 1.066 2.750 1,725

*op s LOS) ** ap < 0.00).

1 thot carcuss weight/Tasted Iive-weighty x 100,

2 rhot carcass weight/empty hody weighty x 100,
are not lost in cross-breeding programs with in-
troduced European goats.

The effecls of supplementary feeding on bods
composition

There were some effects of genotype on body
composition (table 2 and table 4). Kids on graz-
ing only had significantly {(p < 0.05) higher head
plus horn percentages (8.347_) than did kids offered
low and high supplementary feeding (7.89-° and
7.75%.. respectively). However, there was no sig-
nificant difference between low and high supplem-
entary feeding. Kids on grazing only had signifi-
cantly (p < 0.0i) higher feet percentages (3.037)
than did kids offered low supplementary feeding
(2.777;) and high supplementary feeding (2.672).

Kids on grazing only had significantly (p <
0.01) lower (43.85.) dressing percent (hot carcass/
fasted live-weight) compared with those of low
(45.57) and high (46.577) supplementary feeding.

However. there was no  significant difference in
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terms of hot carcass weight/empty body weight
between the treatments. This may be due to a
difference in gut contents. Kids on grazing only
had significantly (p < 0.05) higher gut contents
{20.077) than did low (18.772) and high (17.6%}
supplementary feeding.

Kids grazing only had significantly higher
muscle percentages (64.12°7) than did low (61.30
") and high (60.62°) supplementary feeding.
However, there was no significant difference be-
tween low and high supplementary feeding for
muscle (71). There was no significant difference
in fat percentages between supplementary feeding
groups. However. kids offered supplementary feed-
ing had significantly higher total fat, intermuscular
fat. pelvic fat and kidney fat (%)) compared with
those of grazing only. Ash and Norton (1987)
found that ad lid. feeding resulted in significantly
more fat (18.15.) and less water (61.5%) in the
empty body of Australian cashmere goats compared
with restricted feeding (14.4°7 fat. 64.09, water)
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TABLE 2. MEAN WITH STANDARD ERROR {+ SE) OF THE MAIN EFFECTS FOR GENOTYPE, FEEDING AND PARASITE ON BODY COMPOSITION OF GOATS

Parameter

Fatsed live-weight (kg)
Hot carcass weight (kg)
Gut contents (%,

Body component (%)
Head + horn

Hide

Intestinal tract

Tail

Blood

Feet

Liver

Lung + trachea
Omental fat
Reproductive organs
Spleen

Heart

Diaphragm

Kidneys

Dressing percentage (%)
X

y

Genotype o Feeding Parasite
7Thui native 75% TN X 509 TN X Grazing Supplementation
o 5 Drenched  Undrenched
~ (IN) 257, AN! 3090 AN Only Low High o
16.6 £0.9 196 +09% 196 £1.0 169 £09 185 +£09 204 L1090 18.7 +£0.8 18.7 +0.8
75 08 90 +038 BE £+0.3 74 1070 84 £0.7° 9.5 L0.50 85 +04 84 404
19.3 +£0.7 18.3 0.7 19.6 +0.7 209 4070 187 £0.7* 176 108 i8.0 +0.6 200 £0.6°
7954014  8.0040.14  8.03£0.15 83440.15* 78940.14>  TI540.15%  B06+£0.12 7934012
8361028 8324028  7.77+030 8474028 7744028  8.2330.31 8314024 7991023
7.8240.11 74840.11 74840.12  7.41£0.H1 7714011 7.664+0.12 7601010 7594010
0.174+0.01 0.17+0.01 0.174£0.01  0.17£0.01 019+0.01 0.1640.01 0.184+0.01 0.1710.01
2594024 34194024 3174025 2724023 34640.24° 2764025 3154020 2834019
2. 774007 2.7940.06 2.90+0.07 3.034007 2774007 26740070 ~2.8940.06 2.754+0.00
1.734£0.05 1.644+0.05 1.6340.05 1.711£0.05 1.66 £0.05 1.63+£0.05 1.724-0.04 1.62+0.04
0864002 08240.02 0874002 0891002 0832002 0831003 0.861+0.02 0844002
1.8610.19 1.9940.19 2064019 1L+ 0.19 214+40.19 2.664+0.21 214010 1.83+0.16
0.20+0.01 0.171£0.01 0.144+0.01  ¢.1740.01 0.17+0.01 0.17+0.01 0.16+0.01 0.18+0.01
0214001 0.18 0.0t 0.214£0.01 0.18+0.01 0.2040.01 0.21+0.01 0.21+0.01 194001
0454002 040£0.02 0444002 0434002 0434002 0443002 0.4410.01 0.4240.01
0361002 0384002 0344002 0384002 0324002 0391002 0.3540.01 0.374+0.02
0.304:0.01 0.29-+0.01 0304001 0321001 0.2940.01 0.2840.01 0.30+£0.01 0.2940.01
451 1044 458 +044 449 1047 438 043 455 £0.44° 465 1048 455 £0.37 450 1036
558 3038 56.1 £038 3559 £040 553 £037 360 £0.38 565 £050 556 £0.32 56.2 4031

' AN = Anglo-Nubian.

+* Means within main effects within rows with dillering scripts differ significantly,

X (hot carcass weight/fasted live-weight) X 100,

y (hot carcass weight/empiy body weight) x 100
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EFFECT OF SUPPLEMENTATION AND PARASITIC INFECTION

when slaughtered at the same weight. However,
Pralomkarn (1990} found in Australian cashmere
goats that there was no significant difference
between feeding levels for dressing percentage and
dissectible carcass fractions. Ad Iib. kids had sig-
nificantly lower head plus feet (*7) than did the

restricted kids. In a study made in tropical area,
Pralomkarn et al. (1993b) reported that there was
no significant difference between three levels of
feeding {Maintenance, M: 1.2 M and ad {td. (1.9 M)}
for dissectible carcass fractions.

TABLE 3. MEAN SQUARES FROM ANALYSIS OF VARIANCE FCOR DISSECTIBLE CARCASS FRACTIONS, MUSCLE
TO BONE RATIOS AND MUSCLE PLUS FAT TO BONE RATIOS

Genotype  Feeding  Parasite G x F
Source GxF GxP FxP Error
Q) (F (P X P B
Muscle (%) 2.860 40.926%* 3943 4.599 7.5853 4,983 1.366 2.537
Total fat (%) 9.137 150.760**  7.711 6.126 6.762  12.958 8.259 5.204
Subcutaneous 0.028 0.755% 0.426 0.210 0.038 0.279 0.180 0.190
fat (3) ** **
Intermuscular 6.446 54.609%* 9.207* 1.960 0.934 11.149* 1.815 1.902
fat (%)
Pelvic fat (7)) 0.0004 0.246* 0.005 0.019 0.004 0.005 0.012 0.046
Kidney fat (%) 0.728 14.801* 0.701 0.529 2.202 0.210 2.211 1.549
Bone (4) 6.095 21.682**  0.167 0.529 4.179 2451 2.011 1.912
Connective 0.028 2.356 0.146 2227 1.543 0.253 0.718 1.885
tissuge {95}
Muscle: bone 0.390* 0.647* 0.005 0.097 0.223 0.064 0.116 0.109
ratio
Muscle plus fat:
hone ratio 0.809* 3.246%*  0.024 0.134 0.626 0.321 0.327 0.216
*p < 0.05n  ** (p < 0.01)

The effects of parasitic infection on body compo-
sition

There was no significant difference of effect
between drenched and undrenched groups on body
composition of goats except intermuscular fat (%)
This may be due to a non-significant difference
in growth rate between the treatments (Pralomkarn
et al., 1994), Sykes and Coop (1976 and 1977)
found that the percentage of water in infected
shcep was higher than normal and that the dep-
osition of fat, protein and skeletal calcium and
phosphorus was 15 to 45%, lower than in worm-
free control.

The effects of genotype and supplementary feeding
on sensory characteristics

559

Table 4 shows mean squares from analysis of
variance for sensory characteristics of goat meat,
There was no significant difference between geno-
types or feeding in sensory scores for aroma, fla-
vour and acceptability. However, in That male
goats. Intarapichet et al. (1994) found that geno-
types had significant (p < 0.01) effects on sensory
quality of goat meat. Meats of AN cross-bred
goats were more acceptable and had less goaty
flavour than those of the TN goats. Furthermore,
meat of goats offered higher feeding had higher
intense goaty flavour with lower acceptability. The
effects of diet ingredients and levels of feeding on
red meat flavour are dependent on the type of
diet. In general, high-energy grain diets produce
a more acceptable or a more intense flavour in
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TABLE 4. MEAN WITH STANDARD ERROR (4 SE) OF THE MAIN EFFECTS FOR GENOTYPE, FEEDING, AND PARASITE ON
DISSECTIBLE CARCASS FRACTIONS, MUSCLE TO BONE RATIOS AND MUSCLE PLUS FAT TO BONE RATIOS

Parameter

Muscle (7))

Totd fut =)
Subcutancous fat (2)
Intermuscular fat (7))
Pelvice fat ()
Kidney fat ()

Bone ()

Connective tissue (7))

Muscle: bone ratio

Muscle plus fat:

bone ratio

Thin native

(TN)

62.5540.46

Y R640.66

0.5640.12

6.43+0.40

0.4040.06

246+ 0.36

14.99 4-0.40

12.6040.40

4.204+0.098

48940.132

Genotype
7570 TN X

2570 AN

61.5940.46
HLOOL0.66
0461012
7.6310.40
01.41 +0.06
2494036
14.79 £0.40

12624040

4.20+40.09°

498 +-0.13°

5000 TN X

507, AN

61.9040.48
9.2440.69
0.501£0.13
6.284+0.42
(.41 £0.06
2034038
16162042
12714042

38840100

4.4740.14°

Grazing

Only

64,124 0.45°
593+0.64°
0.2510.12#%
4.3610.397
0.26 £0.06%
105 £0.35"

16.824+ 0.39°

13444038

IRILO00

4.194+0.132

Feeding

Supplementation

Low

61.30 40460
11434 0.66P
0.5240.1220
7.5640.40P
0.41 L 0.06b
2944 0,360
14.9540.40b
12324040

4.1540.09°

49440130

High

60.62+ 0,500

12,7440.71°
0.77+0.140

K434 0.43b

0.564+0.07"

29940390
14174043k
12.46 1 0.43

42940100

5.2140.14v

Parasite

Drenched

63354039

9.56+0.56

0.40+0.10

6,274 (134"

0.4240.05

24740.30

15.3840.34

12,70 £ 0.33

410+ 0,08

4751 0.11

Undrenched

61684037
10.5040.54
0.6210.10
7.3040.320
0.404-0.05
2194029
1524 +0.32
12.57+0.32

408 40.08

481 +0.11

VAN = Anglo-Nubian.

“* Meuns within main effects within rows with dilfering seripts ditfer signiticantly.
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EFFECT OF SUPPLEMENTATION AND PARASITIC INFECTION

TABLE 5. MEAN SQUARES FROM ANALYSIS OF VARIANCE FOR SENSOQRY CHARACTERISTICS OF GOAT MEAT

Source Genotype (G) Feeding (F) G x F Error
Characteristics
Aroma
Goaty 217.92 73.34 67.76 478.65
Grassy 123.92 282.83 3128.46 748.81
Flavour
Goaty 127.06 4.02 137.58 497.68
Grassy 151.41 20.09 131.69 605.31
Meaty 53.97 318.34 161.87 491.95
Milky 16.18 61.04 593.20%* 313.74
Bitter 69.85 28.21 56.92 152.96
Sweet 6.77 293,27 81.37 534.78
Mettalic 20.52 17.04 27.12 14773
Cardboard 15.10 73.98 63.01 129.21
Acceptability 439.52 652.49 71.06 529.26

* (p < 001)

red meat than low-cnergy forage or grass diets
(Field et al.. 1983; Melton, 1983 and 1990),
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