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Abstract

The objectives of this research were to study quality of fresh beef and processed
products, which had marketing potential in Thailand. Three major beef types, including
natural grass grazing native Thai beef, grass and hay fed Brahman cross-bred, and
pineapple-byproduct fed Brahman cross-bred beef, aged between 2-3 years old, as well as
high blood Charolais cross-bred beef were studied. The research emphasized on studying
and selecting appropriate beef cuts for each processed meat product development. The
study was performed to show uniqueness and marketing potential of the developed meat
products, however, it might not be a statistically designed experiment. This research
consisted of 5 studies, including 1) quality and shelf-life of fresh beef and high-moisture
processed beef products; 2) quality and consumer acceptability of low-moisture beef
products; 3) consumer acceptability of processed beef products produced by industry
sectors; 4) consumer acceptability of processed beef products at purchasing points; and 5)
development of semi-dried fermented beef product (Nham).

Results from the first study showed that during 7 days of simulated retailed
display, strip loin steaks from native Thai beef had the lowest L* (most dark) compared to
those from grass and hay fed and pineapple-byproduct fed Brahman cross-bred beef. The
two Brahman cross-bred beef types had similar color lighness. However, pineapple-
byproduct fed Brahman cross-bred steaks were more vivid (higher C*) in color than those
from grass and hay fed Brahman cross-bred and native Thai beef, respectively.

For display-life study, total aerobic plate count (TPC) indicated that pineapple-
byproduct fed Brahman cross-bred steaks tended to spoil since the first day of display,
where they had been vacuum aged for 7 days. Steaks from native Thai and grass and hay
fed Brahman cross-bred beef tended to have TPC in an allowable level during vacuum
aging and during 7 days of display. After 7 days of vacuum aging before displayed, native
Thai beef steaks had higher pH values than those from grass and hay fed and pineapple-
byproduct fed Brahman cross-bred steaks, respectively.

For quality of frankfurters, native Thai beef frankfurters tended to have higher
Warner-bratzler shear values than those made from pineapple-byproduct fed Brahman
cross-bred beef. But no difference was found in springiness of frankfurters made from
both beef types. Native Thai beef frankfurters tended to have longer shelf-life than those
from pineapple-byproduct fed Brahman cross-bred beef, especially when they were not
storaged in vacuum bags.

From consumer preference evaluation on crispness, texture, skin color, taste, and
overall acceptability, results indicated that consumers preferred native Thai beef
frankfurters than those from pineapple-byproduct fed Brahman cross-bred.

For meatball quality evaluation, shelf-life of meatballs produced from native Thai
beef appeared to have a longer shelf-life than those made from pineapple-byproduct fed
Brahman cross-bred beef. For sensory quality, both types of meatballs were rated
similarly by consumers, except for skin color, which results indicated that native beef
meatballs were darker than pineapple-byproduct fed Brahman cross-bred beef meatballs.

Beef hams produced from high blood Charolais cross-bred outside round muscles
had the highest cooking yield and were most preferred by consumer panels.

Results from the second study showed that restructured Thai Daddeaw jerky made
from shoulder muscles of native Thai beef gave less yield than those made from Thai-
French beef trimmings. Restructured Thai Daddeaw jerky made from shoulder muscles of
native Thai beef had Aw of 0.84 and MPR of 0.51, whereas those made from Thai-French
beef trimmings had Aw of 0.85 and MPR of 0.57, respectively. TPC and yeasts and mold
count for native restructured jerky were 2.48 and <2.48 log CFU/g, respectively, whereas
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those from Thai-French beef trimmings were 2.48 and <1 log CFU/g, respectively. From
sensory quality evaluation, consumers preferred texture, color, flavor and overall quality
of restructured jerky made from Thai-French beef trimmings than jerky made from native
Thai beef shoulders.

American style whole muscle jerky made from eye round muscles of native Thai
beef tended to give higher yield than that made from grass and hay fed Brahman cross-
bred beef. For sensory evaluation, consumers slightly liked jerky made from both beef
types.

Results from part three of the study showed that salami and pastrami produced
from outside round muscles of native Thai, grass and hay fed Brahman cross-bred, or
pineapple-byproduct fed Brahman cross-bred beef had no difference in sensory quality as
evaluated by consumers. However, color of salami made from pineapple-byproduct fed
Brahman cross-bred beef tended to be more preferred because of the more vivid red color.
For dry-cured ham, in overall, consumers preferred dry-cured ham produced from eye
round muscles of native Thai beef than those made from pineapple-byproduct fed
Brahman cross-bred beef.

In addition, for production and marketing potential study, local Thai meat
products such as shredded dried beef (Nua Yong), sliced crispy dried beef, and sweetened
dried beef (Nua Sawun), were developed by S. Khonkaen Food Industry Public Company
Limited and sensory evaluated by consumer panels. Results showed that shredded dried
beef could be successfully produced by using native Thai beef as raw materials because it
contained strong muscle fibers. Charolais cross-bred beef was not easily be shredded and,
therefore, was not a good raw material for producing shredded dried beef. Indicating by
consumer evaluation, it was good for producing sliced crispy dried beef and sweetened
dried beef.

Results from the fourth part of the study, which consumer acceptability was
evaluated at the purchasing points, showed that beef ham made from both types of
finished cattle were more preferred.

The fifth part of this research focused on producing Nham by using raw materials
from 3 beef types as follows: grass and hay fed Brahman cross-bred, pineapple-byproduct
fed Brahman cross-bred, or native Thai beef. Naturally fermenting beef Nham produced
without starter culture or with P. pentosaceus TISTR 536, the probiotic with bacteriocin
(pediocin PA-1) producing potential strain, were studied. During 3 days of fermentation,
it was found that either refrigerated or frozen raw beef materials were appropriated for
Nham production. Nham produced with P. pentosaceus TISTR 536 had lower pH and
higher percentages of lactic acid than that produced without starter culture. Sensory
evaluation on color, odor, taste, texture, and overall acceptability by 30 consumers who
liked to eat Nham indicated that Nham produced from frozen grass and hay fed Brahman
cross-bred beef was more preferred than Nham made from the refrigerated one,
pineapple-byproduct fed Brahman cross bred, and native Thai beef, respectively.

Furthermore, the study showed that when using frozen native Thai beef as raw
materials, consumers preferred Nham produced with starter culture to that produced
without starter culture. Moreover, using P. pentosaceus TISTR 536 as starter culture
resulted in good quality product and increased product safety by reducing the risk of
salmonella which might contaminate raw beef materials prior to Nham fermentation.
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