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Abstract

Buffalo meat is the by-product from draft or older buffaloes. It is classified as the low quality meat
because of the low marbling and less tender properties. Most butchers or retailers mix buffalo meat with the
cattle meat and used as fresh meat or as meat products. The experiment was conducted using 9 buffaloes
and 3 cattle to determine body composition, intestinal composition, carcass composition and meat composition of
buffaloes and cattie. The data showed no major difference on those characteristics between animals or among
different age groups of buffalo. Meat samples from each animals were also used for preparation of meat
products (meat jerky and fermented sausage}. The products were determined for sensory panel scores and compared
among treatments. The data revealed that products from each treatment slightly differed on panel scores.
However, all products had high overall acceptability from the panelists (more than 5 out of 8 scores). The data
concluded that buffalo meat (2-6 years old) can be used as fresh meat or for meat products without any major

difference from cattle meat.

INTRODUCTION

Buffalo population in Asia was constantly
at 95-96% of the world total population. In
Southeast Asia, Thailand held of the largest
population. In 1992, approximately 6.898 mil-
lions buffaloes were raised in Thailand. These
animals had multiple meaning to farmers life
such as draft power, money saving and for
foodsupply (Sasaki, 1994; Chantalakhana, 1994)

According to Chantalakhana (1994)
buffalo meat comprised up to 50% of beef
supply in “Thailand. It was byproduct from
draft or older animals. Meat was low in fat,
less tender aiid was generally less acceptable
to the consumers. Forest; et. al. (1975) reported
that meat quality are related to meat composi-
tion. Connective tissue and adipose tissue were
among the most important factors which
related to meat quality. Changing in connective
tissue and adipose tissue fractions may related
to protein and water composition. These
changes may also related to processing
properties especially odor, flavor and accep-
tability of meat product.

Buffalo meat in Thailand has been used
as both fresh meat and for meat products.
The common meat products from buffalo meat
are meat jerky and fermented sausage. Buffalo
meat may be similar or even superior to cattle
meat in quality, quantity or processing quality.
However, no comparison had been done to
determine carcass composition, meat composi-

tion, and quality of their meat products
between buffalo and cattle meat.

The objectives of this research were to
compare body, carcass, and meat composition
of buffaloes at different ages as well as
processing properties of their meat to those
of 4 year old cattle.

MATERIALS AND METHODS

Nine water buffaloes were selected and
allotted into three age groups (2, 4 and 6
years) and compared to three Brahman x Native
cattle (4 years). All animals were slaughtered
in a private slaughter house near Khon Kaen
University. Body composition (head, shank and
skin) and emptied intemal organs (rumen, reti-
culum, omasum, abomasum, small intestine,
large intestine, lung and heart, spleen, kidney
and liver) were separated and weighed. Warm
cascasses were also weighed and dressing
percentage was determined. Carcass composi-
tion in terms of warm weights of lean meat,
loin, fat, belly, bone and waste were deter-
mined and compared among treatments. Meat
samples from leg cut were collected from each
carcass (20 kg per cascass). The samples were
used to determine for prcximal composition
(water, protein, fat and ash) using AOAC
procedures (AOAC, 1984). Meat samples were
also used for processing into typical North-
eastern meat products (meat jerky and
fermented sausage). Sensory panel score of
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meat products were determined by 15 trained
panelists and compared among treatments.
Means of all characteristics were statistically
analyzed for treatments differences by using
analysis of variance and Tukey New Multiple
Range Test (SAS, 1988)

RESULTS AND DISCUSSION

Body composition, carcass composition

and proximal composition of meat

Live weight, carcass weight, dressing
percentage and body composition of cattle
and buffalo showed in Table1l. The average
weight of cattle and buffalo were ranged from
334 to 404 kg. Four-year-old buffalo was
heavier (P<.05) than 2-year-old buffalo but
similar (P>.05) to 6-year-old buffalo and 4-year-
old cattle. The dressing percentage of buffalo
was 48.8% compared to 55% of cattle. The
carcass weight and dressing percentage of
cattle and buffalo were similar (P>.05) among
treatments. Dressing percentage of buffaloes
in this experiment were similar to those
reported by Chantalakhana (1984, 42-49%) but
were lower than those reported by Buranama-
nus (1977, 54%).

Buffalo had heavier (P<.05) head and
shank compared to cattle. Two-year-old buffalo
had heavier (P<.05) skin compared to cattle
but similar to (P>.05) 4- and 6- year old
buffaloes. Chantalakhana (1984) reported that
buffalo had heavier skin and head compared
to cattle. Prucsasri; et. al. (1996) also showed
that buffalo had heavier head (4.1% vs 3.6%)
and skin (12.5% vs 10%) but lower dressing
percentage (48% vs 55%) compared to cattle

Intestinal organs of cattle and buffalo
were reported in Table 2. Six-year-old buffalo
had heavier (P<.05) rumen, omasum and large
intestine compared to 2- to 4-year-old buffalo.
They also had heavier (P<.05) rumen but had
similar (P>.05) weight of large intestine com-
pared to cattle. Two-year-old buffalo bhad
heavier (P<.05) small intestine compared to
4-year-old buffalo. The weights of other organs
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were not significantly different (P>.05) among
treatments.

Carcass compositions of cattle and buf-
falo were reported in Table 3. Six-year-old
buffalo had more (P<.05) belly and waste com-
pared to cattle. Buffalo also had more (P<.05)
waste compared to cattle. Lean meat, loin,
tender loin, fat and bone were not signifi-
cantly different (P>.05) among treatments
averaging 45.5, 16.3, 2.8, 6.5 and 18.1% of
carcass weight, respectively. Chantalakhana
(1984) reported that total meat of buffalo were
73-76% and bone were 20-23% of the carcass
weight. The different cutting technique may
resulted in this difference.

Proximal composition of cattle and buf-
falo meat were reported in Table 4. All compo-
nents were similar (P>.05) among treatments.
Cattle and buffalo meat had water, protein,
fat and ash averaging 72-75, 20-23, 2.2-3.2
and 0.66-0.89%, respectively. Four-year-old
cattie and 6-year-old buffalo had slightly higher
(P>.05) fat (averaging 3%) compared to 2- to
4-year-old buffalo (averaging 2.2%). Protein of
meat from this experiment were similar to those
reported by Liu; et. al. (1986) at 22% and by
NRC (1981) at 20%. Ash of meat from this
experiment were also similar to those of local
water buffalo in China (0.88%) which reported
by Liu; et. al. (1986). Liu; et. al. (1986) also
found that proximal composition of cattle and
buffalo meat was similar.

Meat Processing, Shelf-life and Eating
Quality

1. Meat Jerky

Meat jerky from cattle and buffalo meat
were determined for sensory panel scores and
were reported in Table 5. Color scores of meat
jerky from cattle meat (averaging 7.2) were
higher (P<.05) compared to buffalo meat
(averaging 6.0). These may be dued to the
brighter red color of products of the cattle
meat after cooked. There were no significant
difference (P>.05) among color scores of
products from the different age group of
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products from buffalo meat. Odor scores of
products from cattle meat were also higher
(P<.05) compared to those of buffalo meat.
Products from 6-year-old buffalo had lower
(P<.05) odor scores compared to those of 4-
year-old but similar to (P>.05) those of 2-year-
old buffalo.

Texture scores of products from cattle
and 2-year-old buffalo were higher (P<.05)
compared to those of 6-year-old buffalo but
were similar to those of (P>.05) 4-year-old
buffalo. The coarse texture of older buffalo
may resulted in the lower texture scores of
the products from 6-year-old buffalo (Burana-
manus, 1989). Overall acceptability of meat
jerky from 6-year-old buffalo meat had lower
(P<.05) scores compared to those of cattle
and 2-year-old buffalo but were similar to
(P>.05) those of 4-year-old buffalo. This was
dued to the brighter color, fine texture and
better odor of meat jerky from cattle or
younger buffalo compared to older buffalo.

2. Fermented Sausage
Fermented sausage from cattle and

buffalo meat were determined for sensory panei -

scores. The results were reported in Table 6.
Color scores of fermented sausage from cattle
meat were higher (P<.05) compared to buffalo
meat. This was dued to darker color of buffalo
meat compare to cattle meat. There were no
differences (P>.05) in color scores of products
from different age group of buffalo. Odor scores
of fermented sausage were similar (P>.05)
among treatments.

Texture and overall acceptability scores
of products from cattle meat were higher
(P<.05) compared to 4-year-old buffalo but
were similar to (P>.05) 2- and 6-year-old
buffaloes. There were no differences (P>.05)
in texture and overall acceptability scores of
products from different age groups of buffalo.
This may concluded that buffalo meat from 2- to
6-year-old can be used for fermented sausage
product without any differences on sensory
panel scores compared to cattle meat.
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CONCLUSIONS

Carcass weight and dressing percentage
of animals were similar among treatments.
Buffalo had heavier head and shank and
tended to have lower dressing percentage (49
vs 55%) compared to cattle. Most intestinal
organ weights were similar among treatments
except rumen and omasum which were bigger
in older buffalo. Most carcass compositions
and proximal compositions of meat were
similar between cattle and buffalo except
waste (fat and connective tissue) was higher
in buffalo carcasses.

Meat samples were used for meat pro-
ducts (meat jerky and fermented sausage).
Sensory panel scores were determined and
compared among treatments. Meat jerky from
cattle meat had better color, odor, texture
and overall acceptability scores compared to
those from buffalo meat. However, there were
no major different in panel scores among pro-
ducts from different age groups. Fermented
sausage from cattle meat had higher color,
texture and overall acceptability scores com-
pared to those from buffalo meat.

Meat from 2- to 6-year-old buffalo were
similar to cattle and can be used for either
fresh meat or meat products. Meat products
from either cattle or buffalo meat had no
major difference in sensory penal scores.

ACKNOWLEDGMENTS

The researcher team gratefully acknow-
ledges the financial support from the Food
and Agricuiture Organization (FAO) Rome, ltaly.
Special thanks also go to Dr. G. Heinz, senior
officer, meat development for his friendliness
coordination throughout this research. Sincere
thanks are given to Mr. Pratan Karnjanawa-
rangkul, the owner of the private slaughter-
house, for his helpfulness and his slaughtering
facility.



NN 1. 1) "R -EF 2539

LITERATURE CITED

AOAC. 1984. Official Methods of Analysis. 14"
ed. Arington, VA.: Association of Official Ana-
lytical Chemists.

Buranamanus, P. 1977. Water Buffalo. Bangkok:
Thaiwatanapanit Press. [In Thai].

Chantalakhana, C. 1984. Buffalo in Thailand
Farming System. Bangkok: Thaiwatanapanit
Press. [In Thai].

Chantalakhana, C. 1994. Swamp Buffalo Develop-
ment in the Past Decades and Sustainable
Production Beyond 2000. Proceedings 1%
Asian Buffalo Associa tion Congress. Khon
Kaen, Thailand.

Forest, J.C.; Judge, M.D.; Alberle, E.D.; Hedrick,
H.B. and Merkel, R.A. 1975. Principle of Meat
Science. 2" ed. Dubuque, |A: Kendall/Hunt
Pub.

Jantawat, P. 1986. Meat Poultry and Fishery Pro-
duct. Laboratory Materials. Bangkok: Depart-
ment of Food Technology, Faculty of Science,
Chulalongkorn University.

Jeungsiriwat, P., A-repan, A. and Tawesuk, K. 1985.
Study on Manufacturing Process of Canned
Vienna Sausage. [Bangkok]: Research and
Development on Technology of Pork Product
Production, The National Research Council of
Thailand.

Layas, J.F. and Lin, C.S. 1989. Effect of the
pretreatment of corn germ protein on the
quality characteristic of Frankfurters. J. Food
Sci 54(6): 1452-1456.

Liu, C.W.; Chang, S.S. and Huang, H.P. 1986. The
Chinese Indigenous Buffalo and Its Cross-
breeding Efficiency. Proceedings of the
Buffalo Seminar. Bangkok, Thailand.

Comparative Study on Body Composition 27

National Research Council. 1981. The Water Buf-
falo: New Prospects for an Underutilized
Animal. Washington, DC: National Academy
Press.

Pearson, A.M. and Jauber, F.W. 1984, Processed
Meat. Westport, Conn.: AVI Publishing Co.

Prucsasri, P.; Pouin, T. and Kaewsomprasong, K.
1996. A Comparative Study of Growth Per-
formance and Carcass Quality of Growing
Buffalo and Cattle. Bangkok: Buffalo and
Beef Production Research and Development
Center, Suwanvajokasikit Animal Research
and Development Institute.

Ruenglertkriengkrai, J.. 1987. Effects of Nitrite on
Clostridium sporogenes (ATCC 7955, PA 3679)
in Shelf Stable Canned Ham. M. Sc. Thesis,
Chulalongkorn University. Thailand.

- Rojanakorn, T. 1994. Animal Product Technology.

Laboratory Materials. Khon Kaen: Department
of Food Technology, Faculty of Technology,
Khon Kaen University, Thailand.

SAS. 1988. SAS Users Guide for PC Computers.
Cary, NC.: SAS Inst.

Sasaki, M. 1994. Progress in Asian Buffalo Pro-
duction : its Implication to Small Farmer
Devetopment. Proceedings 1% Asian Buffalo
Association Congress. Khon Kaen, Thailand.

Speck, M.L. 1976. Compendium of Methods for
the Microbiological Examination of Foods.
Washington D.C.: American Public Health
Assoc.

Watts, B.M.; Ylimaki, G.L.; Jeffery, L.E. and Elias,
L.G. 1989. Basic Sensory Methods for Food
Evaluation. Ottawa [Canada]: The Intema-
tional Development Research Center.

Table 1 :Live weight, carcass weight, dressing percentage and body composition

of cattle and buffalo
Items Ti® T2 3" T4® SD
“Live weight kg. 351.0° 33433 404.67°  382.0°  33.521
Carcass weight, kg. 191.73 168.67 188.67 186.40 13.215
Dressing Percentage, % 54 .8 50.97 46.663 48.83 4.393
live weight
Head, % live weight 3.60° 4.94° 4.35° 4.89° 391
Shank, % live weight 9.72° 12.12° 1049  10.90% 141
Skin, % live weight 1.49° 2.14° 1.90° 1.92° 856

1. T1 = 4 years cattle, T2 = 2 years buffalo, T3 = 4 years buffalo and T4 = 6 years
buffalo. a and b means within the same row with different superscript were differ at P<.05.
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Table 2: Internal organs of cattle and buffalo,% of live weight.

Organs T 120 3t 4 SD
Lung and heart 1.87 2.12 207 2.8 219
Liver 1.23 1.21 1.11 1.33 135
Kidney 0.25 0.22 0.18 0.23 042
Spleen 0.29 0.25 0.28 0.23 049
Rumen 1.87°  1.84° 190°  227° 157
Reticulum 0.34 0.32 0.33 0.45 .066
Omasum 0.75®  0.60° 064*° 088" 092
Abomasum 0.46 0.34 0.31 0.42 077
Small intestine 239" 268  197°  250% 308
Large intestine 0.89° 0.69° 064° 090" 105

1. T1 = 4 years cattle, T2 = 2 years buffalo, T3 = 4 years buffalo and
T4 = 6 years buffalo.
a and b means within the same row with different superscript were

differ at P=.05.

Table 3: Carcass compasition of cattle and Buffalo, % of carcass

weight.

Compositions T T2® T30 T4® SD
Lean meat 4711 4503 4594  44.07  1.864
Loin 1402 18.96 1654 1568 2538
Tender loin 2.68 2.67 2.82 2.84 183
Belly 425* 443" 479® 534> 537 ‘
Fat 778 487 5.23 812 2390
Waste!? 499° 575  617°  641® 392
Bone 1795 1830 1852 1754 147

1. T1 = 4 years cattle, T2 = 2 years buffalo, T3 = 4 years buffalo and T4

= 6 years buffalo.

2. From small pieces of fat, Connective tissue and bone. a and b means
within the same row with different superscript were differ at P<.05.

Table 4 Proximal composition of cattle and buffalo meat, as is basis.

Compositions

Protein
IFat
Ash

74.7
20.26
3.21
.60

74.83

20.32

221
.89

1. T1 = 4 years cattle,

=6 years buffalo.

T2 = 2 years buffalo, T3 = 4 years buffalo and T4
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Table 5 Sensory panel scores of meat jerky of cattle and buffalo meat

Mean+SD'
Meat type
color odor texture overall

acceptability
Beef 7.20+1.31° 6.80+1.45° 6.13+0.98" 6.40+1.25"
2 years buffalo 6.33+1.95" 6.00+1.42% 6.33+1.38° 5.93+0.78%
4 years buffalo 6.00+1.57° 6.13+1.12° 5.86+1.83*° 5.73+0.78%
6 years buffalo 5.80+1.88° 5.47+1.83° 5.33+1.80° 5.33+0.80°

1. Subjectively evaluated by a panel of 15 members. Scores were ranged from 1 to 8
and the higher number means the better score.
a, b and ¢ means within the same column with different superscript were differ at
P<.05.

Table 6 Sensory panel scores of fermented sausage of cattle and buffalo meat.

Mean+SD!
Meat type
color odor texture overall
acceptability

Beef 6.20+0.60* 7.00+0.85 5.93+1.49* 5.80+1.02°
2 years buffalo 5.33+0.67° 6.60+1.25 5.53+1.12%® 5.40+1.25%®
4 years buffalo 5.33+1.09° 6.53+0.98 5.00+1.28° 5.2040.74°
6 years buffalo - 5.53+0.98° 6.87+1.55 5.53+1.26% 5.67+1.23*

1. Subjectively eva/u‘ated by a panel of 15 members. Scores were ranged from 1 to 8
and the higher number means the better score.
a, b and ¢ means within the same column with different superscript were differ at
P<.05.



