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Abstract

The aims of this study were to determine the influence of intensive rearing system
using fermented total mixed ration (FTMR) on carcass composition and meat quality of Esan
Thai native beef. This study composed of three experiments as follow:

In the first experiment, the influence of the different level of metabolizable energy
intake; 1.5M, 1.7M and 1.9M (M = metabolizable energy for maintenance) in FTMR on carcass
composition and meat quality of Esan Thai native beef was investigated. There were 18 bulls
(initial age 200 days and initial weight 100 kg) which were divided into 3 groups and 6 bulls per
each group. They were put on fattening for 433-459 days before slaughter at 280 kg of live
weight or at about 32 months old. No significant influence on the level of metabolizable
energy intake in FTMR on carcass composition and cutting parts were indicated (P>0.05). In
addition, there were no significant difference between treatments for meat color, water holding
capacity, pH, collagen content, and troponin T degradation (P>0.05). However, shear force
value of 1.7M and 1.9M was lower than at 1.5M (P<0.05). For fatty acid composition, the 1.5M
had the highest content of Oleic acid (C18:1n9t) but had the lowest content of Linoleic acid
(C18:3n6) (P<0.05). The 1.9M had lower n-6:n-3 ratio than others. The shear force value,
insoluble collagen content, and total collagen content significantly decreased during 14 days of
ageing while the 30 kDa product of troponin T significantly increased.

The second experiment aimed to investigate the different roughage sources (rice straw
and Napier grass) and the level of metabolizable energy intake (1.5M and ad libitum) in FTMR
on carcass composition and meat quality of Esan Thai native beef. There were 20 bulls (initial
age 29.5 months and initial weight 80-120 kg) which were divided into 4 groups and 5 bulls per
each group. They were slaughtered at approximately 42 months age and 261-336 kg body
weight. The treatment containing rice straw as roughage source in FTMR showed higher final
weight, hot carcass percentage, cold carcass percentage and loin percentage than those of
Napier grass roughage source (P<0.05). Neither the level of metabolizable energy nor sources
of roughage affected carcass composition, cutting parts, meat quality, collagen content, fatty
acid composition, and the degradation of troponin T in this study (P<0.05). Except, 1.5M group
had higher percentage of drip loss but lower percentage of collagen solubility than in
ad libitum group (P<0.05). The treatment containing Napier grass as roughage source had
higher percentage of collagen solubility (P<0.05), lower PUFA:SFA ratio (P<0.05) and higher n-
6:n-3 ratio than rice straw source. The cooking loss of 14 days ageing beef was higher but shear
force value was lower than 2 days ageing beef. Moreover, percentage of collagen solubility,
and the 30 kDa degradation product of troponin T significantly increased during ageing period
(P<0.05).

The third experiment, the effect of muscle types on chemical composition, and meat
quality of Esan Thai native beef from the group that fed with 1.7M FTMR in the first
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experiment were determined. Five muscle types; Longissimus dorsi (LD), Infraspinatus (IF),
Supraspinatus (SS), Semimembranosus (SM) and Bicep femoris (BF) from 6 bulls were used in
this study. Results showed that muscle types did not affected pH at 2 days postmortem but
affected cooking loss (P<0.05), and shear force (P<0.01). SS and SM had the highest cooking
loss percentage. IF had lower shear for value than others. Fat percentage was the highest in
LD and IF (P<0.05). LD, SM, and BF had higher protein percentage than IF and SS (P<0.05).
Collagen content in IF, BF, and SS was higher than in LD, and SM (P<0.01). IF also had the
highest percentage of collagen solubility (P<0.01). IF had SFA (P<0.01), MUFA (P<0.01), and
n-6:n-3 ratio (P=0.069) higher than those in other muscle types. Percentage of cooking loss
increased while shear force value decreased during 14 days of ageing period (P<0.01). The
interaction between muscle type and ageing time for troponin T degradation was significant
difference (P<0.05). Troponin T appeared degraded more in LD while less in IF and SS during
14 days of ageing (P< 0.05).

In conclusion, from the result of the current study as in experiment 1, Esan thai
native beef should be fattened by FTMR at the level of metabolizable energy intake 1.9M
with rice straw as roughage source due to this group had better meat quality indicated by
lower shear force value and also feed cost was the lowest. In terms of roughage sources,
native beef fed with FTMR with rice straw as roughage source gave better carcass quality
without significant impact on meat quality as the result in experiment 2. Muscle types had
significant effect on meat quality as the result in experiment 3. IF was the most tender meat
without ageing. While the tenderness of LD can be improved by ageing as it showed the
greatest level of troponin T degradation during ageing for 14 days. The degradation of
collagen during ageing period was not significantly different. Muscle types had significant
impact on chemical composition, collagen content and fatty acid composition. IF and LD had
the highest fat percentage. The highest collagen content was IF while the lowest was LD. For
fatty acid composition, many saturated and unsaturated fatty acid as well as the n-6:n-3 ratio

were the highest in IF.



