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Abstract
Objective: It is largely assumed as inheritance that intramuscular lipid disposition or extreme marbling are
correlated with the Wagyu breeds. This research aimed at the evaluation of intramuscular fat and
subcutaneous lipids melting temperature as an alternative to visual marbling scores.
Materials and Methods
Two cohorts were taken including Wagyu full blood sires, varied feed times for the measurement of fat
extraction and melting temperature. Animal carcasses were harvested for postmortem fat and meat samples
for food production. Within 100% Wagyu full blood prepared under standard conditions the marbling degree
scattering is unpredictable. To measure the difference among the lower marbling breeds who were fed for
short periods the melting temperature of the striploin and subcutaneous fat samples was compared. This
research shows that the melting temperature among the long fed Wagyu prepared under standard conditions is
of considerable range. No ethical approval was required in this case.
Results
The variation is genetic due to the major impact of the individual sires instead of the random error or
environmental error. Melting temperature of 50% Wagyu rapidly decreased from 100th to 150th day of
supplementary feeding; 100% European when compared with the 50% European crosses. It speaks for the
useful impact of the genetics and considered as an improvement. It is highly penetrant, predictable and useful.
Melting temperature was not affected by the contemporary extraction of DNA. Therefore, substitution can be
eliminated and provenance can be traced cost-effectively and simply.
Conclusion
The research concludes that their is melting temperature difference between progeny of the two sires of full
blood Wagyu. Both the sires also share paternal and maternal grand. Lipid composition difference finding is
not possible through alone Pedigree analysis. It is observable that the C19 haplotypes of the sire 1 and 2 are
different. Lipid profile and marbling degree also differ due to site of sampling which is a
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major unresolved issue. The samples collected for the comparison require fixed location extraction as the
samples showed variation even within the same muscle group. Here it is also shown that the melting
temperature is inheritable and the DNA sampling can also be done on the same fat sample without affecting
melting temperature. It is recommended to enhance experience by taking vivo samples to monitor feed,
genetics and time.
Keywords:Wagyu, Melting Temperature, Sire, Intramuscular Fat, Genetics, Subcutaneous Lipids.
INTRODUCTION
Marbling refers to the intramuscular fat accumulation. It is crucial for the beef procedures, customers and
chefs. There is no standard definition or the agreed upon process of its measurement [1]. Countless attempts
have been made to increase the reproducibility of scanning and visual scores for superior taste and health
benefits but less success has been achieved [2]. Highly marbled samples of the lipid profiles show increased
content of the oleic acid and reduced melting temperature [3, 4]. A high and precise method also exists to
measure the melting temperature which has also been used here to explore environmental factors and genetics
complex interplay [5]. This process is often used by the producer for the utmost satisfaction of the conscious
consumer. There is a faithful inheritance of genetically determined traits in Wagyu breeds due to the presence
of high oleic content and marbling [6 – 8]. The qualification of breed as superior has not been defined through
identified markers in individual dams and sires. The slow progress reasons include complex interaction of
metabolic processes [9], multiple small effect genes contribution [10], supplementary feeding and
uncontrolled environmental factors [11], difficult quantification of the marbling reproducibility [12], paddock
to plate unreliable meat tracing and dangerous perception of fat. It has also been established that the low fat
diets had not improved health [13]. Low melting temperature and increased oleic content are preferable for
lipid profiles [14]. Here it is also shown that the melting temperature is inheritable and the DNA sampling can
also be done on the same fat sample without affecting melting temperature. It is largely assumed as
inheritance that intramuscular lipid disposition or extreme marbling are correlated with the Wagyu breeds.
This research aimed at the evaluation of intramuscular fat and subcutaneous lipids melting temperature as an
alternative to visual marbling scores.
Materials and Methods
Two cohorts were taken including Wagyu full blood sires, varied feed times for the measurement of fat
extraction and melting temperature. Animal carcasses were harvested for postmortem fat and meat samples
for food production. Within 100% Wagyu full blood prepared under standard conditions the marbling degree
scattering is unpredictable. To measure the difference among the lower marbling breeds who were fed for
short periods the melting temperature of the striploin and subcutaneous fat samples was compared. This
research shows that the melting temperature among the long fed Wagyu prepared under standard conditions is
of considerable range. No ethical approval was required in this case. A total of 126 Wagyu in two cohorts
were fed with proprietary ration for 300 (± 20) days. This feedlot was commercial. Between the 10th and 11th
rib meat samples (one gram) were taken from longissimus dorsi. Which were assessed for marbling score,
progeny and sire comparison. The outcomes have been tabulated. Intramuscular fat was extracted for the
measurement of melting temperature from samples by proteinase K digestion. This method allows
intramuscular fat simultaneous extraction. Samples were incubated, digested, dissolved and centrifuged.
Standard salting method was used for the DNA extraction. For the comparison of melting temperature, the fat
was extracted through rendering and digestion methods. Thermocycler method was used for the determination
of melting temperature for all fat samples in triplicate.

Results
Sire affects the melting temperature. Cohorts did not significantly differ for initial melting temperature,
genetics and feeding duration. Melting temperature of the progeny consistently fell for Sire 1. There was a
major environmental effect on the marbling and melting temperature. In terms of quantitative effect of
feeding, breed groups were also compared for the analysis of the complex interaction between
environment and genetics. Different breeds were also compared in the control group that included EU100
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and AK50. The effect of feeding is also clear in the outcomes. The variation is genetic due to the major
impact of the individual sires instead of the random error or environmental error. Melting temperature of
50% Wagyu rapidly decreased from 100th to 150th day of supplementary feeding; 100% European when
compared with the 50% European crosses. It speaks for the useful impact of the genetics and considered
as an improvement. It is highly penetrant, predictable and useful. Melting temperature was not affected by
the contemporary extraction of DNA. Therefore, substitution can be eliminated and provenance can be
traced cost-effectively and simply. Detailed outcomes have been tabulated.

Table – I: Comparison of Number

Breed WY75+ WY50 WY25 EU100
Number 15 11 29 176

Table – II:Mean and Standard Deviation

DOF Mean ±SD
WY75+ 225 79
WY50 167 103
WY25 103 52
EU100 84 41

Table – III: Comparison of Feed Days

Feed Days EU100 Number AK50 Number
1 to 50 26 5
51 to 100 84 33
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51 to 100 33 84

1 to 50 5 26

AK50 Number EU100 Number

101 to 150 34 31
Above 150 9 7

Discussion
The aim of this research was to resolve issues concerning confusion manifested in the mind of the
producer and the consumer about the healthy beef. The superiority of the Wagyu beef is clear which is
reflected in the form of commercial returns. It is highly marbled beef but the increased use of this beef is
also prone to be misused. The lack of the reproducible measurement of the marbling degree is a major
issue in this regard. For the advantage of some sectors multiple scoring systems have been retained which
have also proved incompatible. It is possible at the successive production stages to measure melting
temperature for the confirmation of the quality. DNA can also be extracted for the confirmation of the
provenance. It is also important to give due consideration to the difficulty faced by the breeder. The non-
reproducible measurement also complicates the identification of the breed values which is also a
confound selection. The issue remained more relevant for the upgrade of the first crosses. The outcomes
show that even WY25 can have reduced melting temperature but the scatter shows considerable
consistency. Further research work may also identify the sires which suit for the cross breeding. In this
research the reduced number of variables were sampled AK50 on various days of feeding. The
progressive decline in the melting temperature observed as initial outcomes is promising. More research
work may also define the preferred duration and type of supplementary feed. The controversies of grass
versus grain are also important for potential novel examinations in research studies. Consumer demand is
growing for the less intensive feeding strategies specially for grass feed. It is also perceived that the use of
grains and corns is crucial for extreme marbling. On the basis of reproducible measurements, the
definition of supplement acceptability depends on the healthiness and tastiness.
Conclusion
The research concludes that there is melting temperature difference between progeny of the two sires of
full blood Wagyu. Both the sires also share paternal and maternal grand. Lipid composition difference
finding is not possible through alone Pedigree analysis. It is observable that the C19 haplotypes of the sire
1 and 2 are different. Lipid profile and marbling degree also differ due to site of sampling which is a
major unresolved issue. The samples collected for the comparison require fixed location extraction as the
samples showed variation even within the same muscle group. It is recommended to enhance experience
by taking vivo samples to monitor feed, genetics and time.
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