
Introduction
 Meat is an essential part of human food plan with robust implica-
tions in fitness, economy, and tradition worldwide. Meat manufactur-
ing entails several home species, relying on many elements like non 
secular and cultural beliefs, convenience, availability, and so forth [1] 
It is properly hooked up that meat has numerous key dietary elements, 
like lipids, proteins with excessive organic cost, hint elements, and 
vitamins [2] Meat best intrinsic traits together with coloration, fla-
vor, tenderness, texture, juiciness, and smell in addition to its dietary 
houses rely upon animal genetics, feeding, and cattle practices and  
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at the submit mortem procedures that take area for the duration of 
the conversion of muscle into meat [3]. Due to the said reasons, red 
meat intake as a part of balanced diets in growing areas will sell nu-
trients protection [4]. Said the significance of animal agriculture now 
no longer best for the manufacturing of awesome proteins however 
additionally for maintaining rural livelihoods and probably contrib-
uting to meals protection. Nevertheless, it’s miles essential to com-
mentary that for the reason that electricity and protein transformation 
performance in ruminants could be very low, meals protection may 
be efficiently promoted best if feeds given to the animals aren’t in 
opposition with humans. The World Food Summit of 1996 described 
meals protection as present while anyone always has gotten admis-
sion to enough, safe, nutritious meals to hold a wholesome and ener-
getic lifestyle. Commonly, the idea of meals protection is described 
as inclusive of each bodily and monetary get admission to meals that 
meets human being’s nutritional desires in addition to their meal’s 
preferences. Food protection is a complicated sustainable improve-
ment issue, related to fitness via malnutrition, however additionally 
to sustainable monetary improvement, environment, and trade. Food 
and Agriculture Organization talked about that the best of diets has 
additionally been improved. In growing areas.

 Numerous enhancements have been located during the last de-
cades. For instance, according to capita availability of culmination 
and vegetables, cattle merchandise, and vegetable oils improved 
via way of means of 90, 70, and 32 percentage for the reason that 
1990–92, respectively. A 20% boom in protein availability according 
to man or woman became additionally noted. FAO said that those 
improvements have been now no longer absolutely visible in Africa 
or Southern Asia. In those areas, diets continue to be imbalanced and 
closely depending on cereals and roots and tubers. These monotonous 
diets regularly comprised negligible portions of meat, fish, or ascorbic 
acid. As a consequence, they usually contained a preponderance of 
meals that inhibit ferric absorption. It has to be emphasized that ab-
sorption of micronutrients is strongly encouraged via way of means of 
the aggregate of meals eaten in a given meal [5]. Moreover, growing 
fats content material of diets regularly enables absorption of provi-
tamin a, carotenoids, and diet A. Meat intake might also constitute 
a few dangers to human fitness. Depending on numerous elements, 
many reviews warn in opposition to its metabolic deleterious results 
mainly related to cholesterol saturated fatty acids levels. Low polyun-
saturated fatty acids levels, or beside the point SFA/PUFA, have been 
represented as an inconvenient in ordinary meat intake. It’s addition-
ally, sparkling meat is a relatively perishable product because of its 
organic composition. Several elements together with garage tempera-
ture, packing conditions, endogenous enzymes, moisture, light, and 
microorganisms can have an effect on shelf lifestyles and freshness. 
In this sense, meat processing and preservations technology play vital 
roles in meals protection, so that it will deliver the increasing popu-
lations with enough portions of good-best and less costly meat mer-
chandise. Several mentioned techniques and technology to be carried 
out in sparkling meat with the goal of extending meat shelf lifestyles 
[6]. One of the not unusual.
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Abstract
 Ethiopia had largest livestock populations in Africa and 10th in 
the world. It contributes in agricultural growth domestic product and 
supporting the community of the population, earning currency from 
foreign of country. Higher animal-source food consumption has been 
shown to have important positive impacts on health and nutrition out-
comes. However, the patterns in consumption of meats and drivers 
for these alters are doesn’t good understand in Ethiopia. An attention 
is needed to overcome the problems that affecting meat quality attri-
butes, post- mortem animal and beef particularly protein quality and 
quantity. Major meat quality may be affected by both pre-slaughter 
handling of the live animals and the post-slaughter handling of the 
carcasses. Potential solutions to the limitations are forwarded as fu-
ture research ideas and policy inputs. Therefore, implementations 
of GMP and HACCP principles as strategy should be adapted to 
control pathogenic microbial.
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 place procedures utilized in meat maintenance is involved with 
inhibiting microbial spoilage, and making use of those techniques’ 
deteriorative modifications together with coloration and oxidative 
method have to be minimized offered a prolonged evaluate com-
prising contemporary techniques and technology for sparkling meat 
maintenance, their applications, and implications for extending meat 
shelf lifestyles. To summarize the current development in medical 
studies concerning the impact of agricultural practices, with unique 
attention on African actions, at the development of dietary cost and 
best traits of red meat as a contribution to enhance red meat health 
and wellbeing and worldwide meals protection. Meat is the maxi-
mum precious cattle product and for lots human beings serves as their 
first-desire supply of animal protein which gives all of the vital amino 
acids and diverse micronutrients in right share to the human beings. 
Meat described as all animal tissues appropriate as meals for human 
intake. This consists of all processed or synthetic merchandise orga-
nized from animal tissues [7]. The paper is prepared in 3 sections that 
offer an define of the lipids and proteins in red meat and an outline of 
red meat manufacturing structures in Ethiopia as a specific case for 
maximizing its useful results and minimizing its bad impact.

Meat Production Trends in Ethiopia

 Meat manufacturing gives possibility to serve a large export mar-
ketplace in addition to Ethiopia’s home marketplace. The overall meat 
manufacturing growth from 578,240 heaps in 2004 to 749,430 tons in 
12 months 2014 and reduced to 596,765 heaps in 12 months 2017 De-
spite the truth that Ethiopia is the 10th biggest farm animals’ populace 
withinside the world, the manufacturing of meat continues to be low 
and contributed to approximately 0.2 percentage of the arena overall 
meat manufacturing, of which maximum is sheep and goat meat. 
This ranked.

 Ethiopia the fifty fifth biggest meat generating use withinside the 
world. The motives at the back of low manufacturing of meat in Ethi-
opia are because of low off-take rates, maximum animals slaughtered 
and exported stay have been now no longer produced in commercial-
ly orientated way and promote handiest in want of coins or whilst 
animals get too antique after serving for draft reason and incapacity 
to satisfy minimal preferred required withinside the worldwide mar-
ketplace for processed meat. The fashion of meat manufacturing in 
Ethiopia indicates it became growing moderately, of route with a few 
fluctuations from 2004 to 2017 [8-9] (figure 1).

Meat consumption in ethiopia

 The home meat call for is assumed to increase with growing pop-
ulation, urbanization, and earnings in well-known and specifically for  

pork because of desire for consuming meat. Meat intake is regularly 
a hallmark of financial popularity of a rustic or an individual. People 
with a better social or financial popularity call for an extra quantity 
of brilliant meat products [7] the according to capita intake of 
meat in evolved international locations is a whole lot better than 
in growing international locations. With the quick boom of Ethiopian 
financial system and population, the home call for meat is growing; 
however, the country is one of the lowest according to capita of meat 
intake withinside the global that is eight kg, of which approximately 
5.3 kg comes from pork. This is because of low according to capita 
incomes, non- industrial orientated animal husbandry practices, ex-
cessive home meat expenses and the fasting days over two hundred 
days according to 12 months through the Orthodox Christians.

Meat quality

 Meat quality is a vast time period and covers loads of characteris-
tics. According to the co-author [10-11] described meat quality on the 
basis of its conformational and practical qualities. Functional quali-
ties because the proper attributes of a product whilst the conformance 
features think about generating merchandise that precisely meets con-
sumer’s specifications. Meat excellent is a function of tenderness, 
pH, shade, juiciness, taste and nutritive value [12] Quality attributes 
number one suffering from shipping and dealing with in farm animals 
encompass pH, shade, tender, texture and moisture and degradation 
of those variables is together known as darkish organization and dry, 
excessive pH, and coffee glycogen meat [13] Appearance quality in-
clusive of shade is measured instrumentally. However, different com-
ponents juiciness and taste require a subjective approach, and the best 
methods to assess meat quality are ratings of educated flavor panelists 
who examine exclusive additives of meat-consuming excellent. Meat 
with properly sensory homes is what consumers’ desire, so pork en-
terprise have to deliver meat with those attributes on a regular and 
uniform basis [14] Carcass fats proportion, mainly intramuscular fats 
(marbling), performs Meat quality is a vast time period and covers 
loads of characteristics. According to the co-author [10-11] described 
meat quality on the basis of its conformational and practical quali-
ties. Functional qualities because the proper attributes of a product 
whilst the conformance features think about generating merchandise 
that precisely meets consumer’s specifications. Meat excellent is a 
function of tenderness, pH, shade, juiciness, taste and nutritive val-
ue [12] Quality attributes number one suffering from shipping and 
dealing with in farm animals encompass pH, shade, tender, texture 
and moisture and degradation of those variables is together known 
as darkish organization and dry, excessive pH, and coffee glycogen 
meat [13] Appearance quality inclusive of shade is measured instru-
mentally. However, different components juiciness and taste require 
a subjective approach, and the best methods to assess meat quality 
are ratings of educated flavor panelists who examine exclusive ad-
ditives of meat-consuming excellent. Meat with properly sensory 
homes is what consumers’ desire, so pork enterprise have to deliver 
meat with those attributes on a regular and uniform basis [14] Car-
cass fats proportion, mainly intramuscular fats (marbling), performs. 
a crucial function withinside the meat sensory characteristics, because 
it contributes without delay to its sensory homes. Based in this ob-
servation, marbling score has been utilized by the United States pork 
enterprise because the number one predictor of pork meat excellent 
[15]. Hygienic excellent covers wholesomeness and protection com-
ponents, especially infection with pathogens and ability presence of 
undesirable chemical residues inclusive of antibiotics, sulfonamides 
and different pesticides, heavy metals and mycotoxin. There are  

Figure 1: Meat production trends by type in Ethiopia (in tons).
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predominant components of meat excellent, dietary excellent that’s 
goal and consuming excellent as perceived through the consumer - 
taste, juiciness, tenderness and shade - that’s exceedingly subjective. 
There are massive variations among the alternatives of people such as 
alternatives for exclusive cuts of meat, lean or fatty, muscle or organ 
meats, strategies of cooking, etc. In the industrialized nations the call 
for what’s perceived as consuming excellent and additionally the call 
for specific features for various merchandise from the beef processing 
enterprise dictate the breed, feed and control of the animals with in 
depth rearing and mainly formulated nutritional dietary supplements 
and a bent to slaughter earlier. On the alternative hand, the call for in 
maximum growing areas of the sector is for greater animal merchan-
dise of just about any kind. The animals stay beneath neath variable 
situations regularly of tough grazing and develop greater slowly, 
yielding older animals for slaughter; whilst animals are mainly used 
for draught, they’re very vintage on the time of slaughter. Old animals 
yield meat this is much less juicy and of an excellent that differs sub-
stantially from that demanded withinside the industrialized countries.

Meat pH

 The pH is the maximum critical meat exceptional indicator that is 
associated with biochemical techniques in the course of the muscle 
transformation to meat. Consequently, modifications with inside the 
pH in the course of the postmortem length has an impact on the or-
ganoleptic traits of the beef. The pH cost of meat intently correlated 
with many different houses of meat together with water-maintaining 
capability, color, tenderness, taste and shelf-life [16] The meat pH 
affords treasured facts approximately postmortem muscle glycoly-
sis, therefore allowing to hit upon exceptional defects of meat such 
DFD [17] The pH of the beef varies because of element together with 
pre-slaughter strain, chilling temperature, season and animal element 
together with age, breed and intercourse. The final pH is decided 24 
hours post-slaughter the usage of a pH meter. The muscle of a dwell-
ing animal has a pH of 7.1. The pH variety of ordinary meat of an 
unstressed animal is 5.4-5.7. After slaughtering, a number of the gly-
cogen withinside the meat will become lactic acid. As a result, the 
pH cost is diminished. The volume to which pH is diminished after 
slaughter relies upon on the extent of strain prompted in the course 
of transportation and pre-slaughter process, the quantity of glycogen 
withinside the muscle previous to the animal’s death, and the fee of 
glycolysis. The fee of autopsy glycolysis can be too fast, main to a fast 
drop in pH, or too slow, ensuing in too excessive final pH [16] Water 
Holding Capacity of Meat.

 Water Holding Capacity of meat is one of the most important fac-
tors of meat quality because it influences consumer acceptance and 
the final weight of the product. It refers to the ability of meat to retain 
its own water content when subjected to external force during cutting, 
heating, grinding and pressing [18] many physical properties of 
meat such as color, texture and firmness of raw meat, juiciness and 
tenderness of cooked meat are partially dependent on water holding 
capacity [19] The majority of all water held is loosely by proteins 
and moves easily due to weak attraction force and is therefore an 
important determinant of WHC. The WHC is determined at 24 h post 
mortem. The two methods that are in common use for the estimation 
of water holding capacities are Press method and Centrifugal method. 
The press or the filter-paper wetness method, described by [20] is 
recognized as the simplest, less cost and fastest technique to evaluate 
the meat WHC. This method has been used to evaluate the amount of 
squeezable water. The sample is compressed between two glass plates  

and subjected to a specified pressure for a given time. After compres-
sion the free water squeezed out on a pre- weighted filter paper [21]. 
A number of pre-and post-mortem factors influence WHC of meat. 
Among pre-slaughter factor age, genotype and stresses on the animal 
such as fasting, lack of sufficient rest or extreme hot or extreme hu-
mid air condition and different stunning methods have been playing a 
large role in influencing WHC of the meat [22] Colour of Meat.

 Meat color is an important parameter in meat quality. It is an im-
portant characteristic of meat that influences consumers purchasing 
decisions because consumers use meat color as an indication of fresh-
ness and quality [23] . Fresh meat has a bright red color due to the 
presence of oxymyoglobin which results from the combination of 
myoglobin with oxygen. It is normal for meat to change color depend-
ing on the presence or absence of air. Colour of meat depends upon 
several individual factors and their interactions, and concentration of 
meat pigments, essentially myoglobin and the chemical state of 
myoglobin [24].

 Considerable versions in color, tenderness and water-maintaining 
arise in pork, lamb and beef, in addition to in different meat species. 
These exceptional tendencies are critical as they decide visible appeal, 
and sensory acceptability. These tendencies also are critical for finan-
cial motives because the enterprise loses cash because of unwanted 
color and because of weight reduction of product. The enterprise also 
can obtain better costs for confident tenderness and ingesting excep-
tional [25] Meat color is a critical parameter in meat exceptional. It is 
a critical feature of meat that affects purchasers shopping choices due 
to the fact purchasers use meat color as an illustration of freshness and 
exceptional. Fresh meat has a vivid pink color because of the presence 
of ox myoglobin which ends from the mixture of myoglobin with ox-
ygen. It is ordinary for meat to extrade color relying at the presence or 
absence of air. Color of meat relies upon numerous person elements 
and their interactions, and attention of meat pigments, basically myo-
globin and the chemical nation of myoglobin .Differences in meat 
color had been related to versions in intramuscular fats and moisture 
content material, age dependent, muscle-fiber kind and modifications 
in muscle myoglobin content material. Color is likewise significantly 
suffering from muscle pH. At an excessive pH, muscle has a closed 
shape, and hence, seems darkish and the beef has a tendency to be 
difficult [26] Myoglobin is the primary pigment in sparkling meat 
and its content material varies with manufacturing elements together 
with species, animal age, intercourse, feeding systems, sort of mus-
cle and muscular activity [27]. The color of sparkling meat is spe-
cies-dependent. In pork, lighter flesh, that is greyish-purple in color, 
is taken into consideration ideal to purchasers, while sparkling meat 
from ruminant livestock (beef, lamb, and chevon) is darker than pig 
meat, and a vivid cherry-pink color is deemed ideal in those species. 
Meat color variations among species are in large part because 
of the variations in Myoglobin content material [28] The attention 
of Myoglobin in meat will increase as animal age will increase Fat 
deposits additionally generally tend to grow to be greater yellow in 
color over age because of a boom in carotenoid deposits [29] which 
might also have an effect on the perceived color of meat. Regarding 
to intercourse the beef from intact male animals is darker [30] than 
meat from girls and castrated adult males, that is attributed to better 
concentrations of myoglobin in intact adult males possibly because 
of more degrees of bodily activity. Considering feeding gadget pas-
ture- completed animals had excessive myoglobin content material 
than grain (concentrate) primarily based totally gadget because of ex-
cessive muscular iron (pigment) concentrations in pasture compared  
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to grain feed Difference in color among exceptional kinds of muscle 
because of distinction in muscle fiber which affects the quantity of 
myoglobin present. Muscles with better percentage of oxidative fibers 
are a darker, deep pink color in evaluation to people with better per-
centage of glycolytic fibers because of excessive myoglobin content 
material [31] Pre-slaughter managing elements together with loading, 
transportation, unloading, distance traveled and time spent withinside 
the lairages, the process and technique of slaughtering additionally 
have an effect on the color [32] Tenderness.

 Tenderness is defined as the ease of mastication, which involves 
the initial ease of penetration by the teeth, the ease with which the 
meat breaks into fragments and the amount of residue remaining after 
mastication Tenderness is one of the most important meat palatability 
attributes, and consumers are willing to pay more for beef which is 
tender [33] Meat tenderness is the most difficultly predicted trait, but 
it is very important to meat quality and consumer acceptance. Tender-
ness is based on ease of chewing that is contributed by many factors. 
Among them, the fibrous nature of muscle contributes to chewing re-
sistance. The fact that many myofibrils are arranged across the muscle 
fibers leads to more strength for muscle and decreases muscle tender-
ness. Variation in beef tenderness may be attributed to breed, age, car-
cass composition (marbling), and environmental factors. A study con-
ducted by  have shown that meat obtained from Bos indicus tougher 
than Bos taurus, due to lower proteolysis of myofibrillar proteins, as 
a result of the higher activity of calcium-dependent protease inhibitor 
(calpastatin). Regarding to age the older the animal, the tougher the 
meat in general because number of connective tissues (insolubility of 
collagen) increase with age. The greatest tenderness and quality of 
beef is achieved with cattle less than 36 months of age there after the 
meat become tougher [34] Longer time on feed had positive effects 
of on tenderness, marbling and sensory characteristics of beef [35] 
Stressed animals before slaughter present increased Warner-Bratzler 
shear force values, and produce tougher beef [36] Tenderness, mea-
sured by shear force, increases when better marbling is attained [37] 
The connective tissue rigidity is weakened with increase marbling ac-
cumulation resulting in tender meat. Variation in meat tenderness is 
the main factor for consumer dissatisfaction; hence this trait must be 
controlled in order to improve customer satisfaction and decision to 
repurchase (figure 2).

 Source: OECO-FAO Agricultural outlook (edition, 2016), (FAO, 
2026) Note: ETH = Ethiopia = SSA = Sub-Saharan Africa; OEC-
D=Organization for Economic Co-operation and Development.

Flavor

 Flavor is the very important components of the eating quality of 
meat. The flavor of meat, is a combination of its taste and aroma or 
smell, and influenced by sensations such as mouth feel and juiciness 
[38] It is a subjective property and difficult to evaluate. Flavour is 
thermally derived, since uncooked meat has little or no aroma and 
only a blood-like taste. There are a lot of compounds present in 
meat which contribute to the flavor, and many of these compounds 
are altered during storage and cooking. Among these, the proportion 
of different fatty acids in the fat, and, in particular, the unsaturated 
fatty acids, which are more susceptible to oxidation to volatile com-
pounds, such as aldehydes, ketones hydrocarbons and alcohols, are 
the most common. Phospholipids, which are rich in polyunsaturated 
fatty acids, also play a fundamental role in the flavor of meat [39] 
during cooking, a complex series of thermally induced Maillard reac-
tion occur between non-volatile components of lean and fatty tissues 
resulting in a large number of reaction products. Although the flavor 
of cooked meat is influenced by compounds contributing to the sense 
of taste, it is the volatile compounds, formed during cooking, that de-
termine the aroma attributes and contribute most to the characteristic 
flavors of meat [40] Breed, sex, nutrition, and post slaughter treat-
ments of the carcass, can all affect carcass fat and hence the flavor 
of the meat. The flavor intensity increases with increasing age of an 
animal regardless of the type of animal. Generally, meat from an older 
animal of the same species exhibits stronger flavor than meat from 
a young animal [41]. Juiciness is an important factor in the eating 
quality of meat and playing a major a role in meat texture. It is a 
subjective sensory trait which determined by consumers or sensory 
panels [42]. Meat juiciness is an impression of moisture and lubrica-
tion when meat is chewed in the mouth. It’s could be separated into 
two components. The first being the impression of wetness during 
the initial chews, produced by the rapid release of meat fluids, and it 
related to the water content of the meat. The second component is the 
impression of juiciness during sustained chewing and is thought to 
be related to the fat content of the meat [43] Hence, water retained in 
the meat and lipids or fat determine the juiciness of meat. There are 
numerous factors which affect meat juiciness. These factors include 
ultimate pH, fat content, enhancement level, cooking method, and end 
point temperature or degree of doneness [44]. The higher end-point 
temperature, the more the cooking loss and the lower the juiciness 
[45] With Increased amounts of intramuscular fat, the meat juiciness 
also increased [45] increase juiciness of meat, the most important fac-
tor must be to educate consumers not to over-cook the meat.

Cooking loss

 Cooking is a process of heating beef at sufficiently high tempera-
tures that denatures proteins and makes it less tough and easy to con-
sume [46]. It can be achieved either by boiling or by roasting [47] 
and in all cases losses occur. Cooking loss is one of the meat quality 
parameters that not given too much consideration by meat processors 
and consumers due to inappropriate cooking time and temperature. It 
refers to the reduction in weight of meat due to evaporative (volatile) 
and drip loss during the cooking process [48]. During cooking process 
all water-soluble vitamins, minerals, some parts of soluble proteins 
has been susceptible to losses. The increased loss of such nutrients 
deteriorates the meat nutritional quality and has large substantial eco-
nomic loss to beef industry. Cooking loss affected by many factors 
such as cooking temperature, time, meat pH, collagen content, ageing 
and the state of the meat before it is cooked -frozen versus thawed.  

Figure 2: International comparison of per capita consumption of beef, 
poultry, and mutton, 1995.
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Meat cooked at high temperature had lower meat yield with more 
cooking loss, less moisture and less protein content [49] This high 
temperature causes denaturation of myofibrillar proteins, primarily 
the actomyosin complex, and consequently results in shrinkage of the 
muscle fiber which causes loss of meat liquid which results in mass 
loss [50] Other factors such as breed age and cooking method also 
affect cooking loss [51,52] Meat Quantity.

 The inadequacy of meals delivers because of the population in-
crease collectively with urbanization, force a sizeable call for animal 
sources. Consequently, some of technology were evolved and are get-
ting used commercially to decorate profitability of animal production 
and to enhance their high-satisfactory and decrease amount of protein 
meat. The amount and quality of meat protein and their contribution 
in maintaining meals safety and enhancing high-satisfactory of life-
styles. To enhance meat production and enhance meat quality. These 
compounds complement to the animals with feed, as an injection or 
implant to decorate the charge of gain, the feed usage efficiency, car-
cass percentage, and shelf-lifestyles of meat, enhance meat’s nutri-
ent content material and/or meat palatability. On the opposite hand, 
a few metabolic modifiers are both now no longer authorized from 
use because of poor health results to the consumer. Therefore, we 
agree with that utilizing to be had technology and methodologies in 
connection with the stated substances will assist in enhancing meat 
high-satisfactory and thereby growth productivity of the farm animals 
aid and hence, enhance meals safety from 50%, protein inadequacy 
became number one because of protein amount, and from 70%, to 
protein quality as lysine inadequacy. In Europe and the USA, nutri-
tional protein in particular comes from animal sources (among 55% 
and 71%, relying at the use of an especially from pork which contrib-
utes among 16% and 35% to animal protein consumption. National 
suggestions have a tendency to recommend a boom in plant protein 
consumption (from legumes and nuts especially and boundaries on 
a few animal proteins cured and processed meats, pork. The most 
important chemical composition, of protein solubility sarcoplasmic, 
myofibrillar, and general protein solubility, protein amount sarcoplas-
mic, myofibrillar, and stromal proteins, water retaining capacity, and 
protein profile via way of means of analysis. The high-satisfactory 
of protein meat is prompted via way of means of a range of things 
like genotype, sex, feeding treatment, manufacturing technology, 
shipping and pre-slaughter handling, all of which ought to be taken 
under consideration to the effects of meat protein amount. A weight 
loss plan ok in electricity is sort of usually ok in protein - each in 
amount and high-satisfactory. For example, an grownup wishes an 
quantity of protein this is equal to 7 - 8% of the entire electricity con-
sumption, and considering that maximum cereals incorporate 8 - 12% 
protein even a weight loss plan composed absolutely of cereal would, 
if sufficient had been to be had and might be fed on to meet elec-
tricity wishes, fulfill protein wishes on the identical time. Growing 
youngsters and pregnant and nursing moms have better protein neces-
sities as do humans tormented by infections, intestinal parasites and 
situations wherein protein catabolism is enhanced. During the strain 
that accompanies fevers, damaged bones, burns and different traumas 
there may be massive lack of protein from the tissues which must be 
restored for the duration of convalescence and so excessive intakes of 
protein are wished right now collectively with an ok consumption of 
energy.

Meat as a source of protein

 Human requirements for protein have been thoroughly investigat-
ed over the years [53] and are currently estimated to be 55 g per day  

for adult man and 45 g for woman. There is a higher requirement in 
various disease states and conditions of stress. These amounts refer 
to protein of what is termed good quality and highly digestible, oth-
erwise the amount ingested must be increased Protein Quality pro-
portionately to compensate for lower quality and lower digestibility.

Protein quality

 The quality of a protein is a measure of its ability to satisfy human 
requirements for the amino acids. All proteins, both dietary and tissue 
proteins, consist of two groups of amino acids - those that must be in-
gested ready-made, i.e., are essential in the diet, and those that can be 
synthesized in the body in adequate amounts from the essential amino 
acids. Eight of the 20 food amino acids are essential for adults and ten 
for children. The quality of dietary protein can be measured in various 
ways [54] but basically it is the ratio of the available amino acids in 
the food or diet compared with needs.

Proteins and its amino acids

 Meat ranks among one of the protein-rich foods, providing high 
biological value to the masses. Proteins are naturally occurring com-
plex nitrogenous compounds having very high molecular weight con-
sisting of carbon, hydrogen, oxygen and most importantly nitrogen. 
Few of the proteins also have phosphorous and sulfur in their struc-
tures. All these components chemically linked together to form differ-
ent types of individual proteins, exhibiting different properties. The 
proteins are more complex than the carbohydrates and fats from their 
size and constituents. The percentage of meat protein component var-
ies extensively in different types of meats [55] In general, the average 
value of the meat protein is about 22%, but it could range from high 
protein value of 34.5% in chicken breast to as low as 12.3% protein 
in duck meat. The protein digestibility-corrected amino acid scores 
which depict the protein digestibility reveals that meat has high score 
of 0.92. Protein quality is mainly concerned with the availability of 
amino acids present in it. Amino acids serve as the building blocks of 
the proteins. The nutritional value of meat can be varied to great deal 
by the presence or absence of numerous amino acids. One hundred 
and ninety-two are known among which only 20 are used to pre-
pare the proteins. From these 20 amino acids, 8 are considered as the 
essential amino acids, as these could not be prepared by the human 
body, so must be taken by the diet. Other 12 are the non- essential 
amino acids that could be manufactured by the human body but only 
if their particular dietary sources are being ingested, otherwise, it 
could result in the protein malnutrition. The beef meat appears to have 
higher contents of valine, lysine and leucine as compared to lamb 
and pork. Studies have revealed that main reason of the difference in 
essential amino acid proportion lies with the breed, animal age and 
muscle location. Previous research studies reported that contents of 
valine, isoleucine, phenylalanine, arginine and methionine in the ani-
mal meat increase with its age [56].  The essential amino acid contents 
also differ with the different parts of the carcass. Their composition 
could also be affected by the application of processing techniques 
including heat and ionization radiations, but only when the severe 
prolonged mode of these conditions is being applied Sometimes the 
interaction of the other constituents with the proteins has put an effect 
on the availability of essential amino acids. Smoking and salting of 
the meat have also played its role in this regard. Apart from the effect 
of the processing conditions, the storage has also imparted its effect 
on amino acids, in case of canned meat (table 1).
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Fat and Fatty Acids

 Fats rank among one of the three major macro-nutrients, including 
carbohydrates and proteins. Fat contents are known as triglycerides 
that are esters of three fatty acid chains and the alcohol glycerol. Meat 
contains fatty tissues that have varying amount of fat. In meat, fat 
content functions as energy deposits, protective padding in the skin 
and around organs especially heart and kidney as well as provides 
insulation against body temperature losses .Fat content in animal car-
cass varies from 8 to 20%. External body fat is softer than the internal 
fat that surrounds the organs owing to the higher content of unsatu-
rated fat in external animal parts. Skin is the main fat source in meat 
[57]. Among the fatty acid composition, meat contains unsaturated 
fatty acids; oleic, linoleic, linolenic and arachidonic acid appear to be 
essential. They are necessary constituents of mitochondria, cell wall 
and other active metabolic sites. Linoleic acid is abundantly present 
in vegetable oils such as soya and corn oils with its concentration 20 
times in meat and lino]lenic acid occurs abundantly in leafy parts of 
plants. Eicosatetraenoic acid and docosahexaenoic acid are normally 
Essential amino acids  [58] Amino acids Category Beef Lamb.

Meat as a Source of Vitamins and Minerals

 Meat and meat products are important sources of all the B-com-
plex vitamins including thiamin, riboflavin, niacin, biotin, vitamins 
B6 and B12, pantothenic acid and folacin. The last two are especially 
abundant in liver which, together with certain other organs is rich in 
vitamin A and supplies appreciable amounts of vitamins D, E and K. 
Meats are excellent sources of some of the minerals, such as iron, 
copper, zinc and manganese, and play an important role in the pre-
vention of zinc deficiency, and particularly of iron deficiency [59-60] 
which is widespread.

Meat Iron

 The amount of iron absorbed from the diet depends on a variety 
of factors including its chemical form, the simultaneous presence of 
other food ingredients that can enhance or inhibit absorption, and 
various physiological factors of the individual including his/her iron 
status. Overall, in setting Recommended Daily Intakes of nutrients 
the proportion of iron absorbed from a mixed diet is usually taken 
as 10%. Half of the iron in meat is present as haeme iron [60-62] (in 
hemoglobin). This is well absorbed, about 15-35%, a figure that can 
be contrasted with other forms of iron, such as that from plant foods, 
at 1-10%.

Post-Mortem Changes

 The post-mortem modifications that take area while muscle is con-
verted into meat have a marked impact at the exceptional of the beef. 
After slaughter the glycogen withinside the muscle is converted into 
lactic acid causing a fall in pH from a preliminary cost of pH 6.8 - 
7.0 to approximately 5.4 - 5.0 at rigor mortis. If animals are stressed 
immediately previous to slaughter as while they may be more or less 
treated or combat each other the muscle glycogen is launched into 
the blood circulate and, after slaughter, is rapidly damaged right all 
the way down to lactic acid whilst the carcass remains warm. This 
excessive stage of acidity reasons a partial breakdown of muscle 
shape which leads to pale, gentle and exudative meat [63-66](PSE) 
- a circumstance in most cases occurring in pigs. The meat losses a 
number of its water-binding capability that is so critical in sure kinds 
of meat processing. Long-time period strain earlier than slaughter or 
hunger makes use of up the glycogen in order that much less lactic 
acid is shaped after slaughter ensuing in an odd muscle circumstance 
wherein it stays darkish purplish-pink on publicity to air in place of a 
vivid pink color. This is named darkish, company and dry withinside 
the case of pigs and “darkish cutting” in beef. Such meat and mer-
chandise[67-70]  made with it have a pH above 6.0 and ruin speedy 
for the reason that low acidity favors fast bacterial boom’s and DFD 
meat are flawlessly secure to consume however constrained of their 
processing capability. PSE meat has better drip and Meat and meat 
merchandise in human nutrients in growing cooking losses because 
of the decreased water-binding capability. DFD meat has ordinary or 
improved WBC and so is appropriate for scalded/boiled sausages and 
different cooked merchandise however it has bad meat taste. While 
there may be no treatment for those defects withinside the meat, DFD 
and PSE meats [71] may be combined with ordinary meat for the 
education of merchandise of excellent exceptional. After slaughter 
because the glycogen withinside the tissue are exhausted rigor mortis 
units in and the complete carcass grow to be stiff. This is because of 
the contraction of the muscle fibers while the actin filaments of the 
muscle fibers slide inwards among the myosin filaments so shortening 
the myofibrils. If the beef is cooked while the muscle groups are none-
theless in rigor it’s far extraordinarily difficult. This circumstance is 
averted with the aid of using growing old or “ripening” [72-74] after 
slaughter that is done with the aid of using storing the beef till the 
muscle groups progressively recovers their extensibility and grow to 
be tenderer thru partial enzymatic breakdown of the muscle’s fibers. 
Old animals, specifically vintage draught animals, have a excessive 
content material of difficult connective tissue withinside the muscle 
and extended cooking at a low temperature is wanted to melt the beef 
with the aid of using hydrolysis [75] of the connective tissue - a re-
ality now no longer constantly acknowledged to purchasers. So, it’s 
far clean that during many regions’ situations militate in opposition to  

Amino acid Categories Beef Lamb Pork

Lysine Essential 8.2 7.5 7.9

Lucene Essential 8.5 7.2 7.6

Isoleucine Essential 5.0 4.7 4.8

Cystine Essential 1.5 1.5 1.2

Threonine Essential 4.2 4.8 5.2

Methionine Essential 2.2 2.4 2.6

Tryptophan Essential 1.3 1.2 1.5

Phenylalanine Essential 4.1 3.8 4.3

Arginine Essential 6.4 6.8 6.6

Histidine Essential 2.8 2.9 3.1

Valine Essential 5.6 5.1 5.2

Amino acid Categories Beef lamb pork

Proline Non-essential 5.2 4.7 4.4

Glutamic acid Non-essential 14.3 14.5 14.6

Aspartic acid Non-essential 8.9 8.6 8.8

Glycine Non-essential 7.2 6.8 6.0

Tyrosine Non-essential 3.3 3.3 3.1

Serine Non-essential 3.9 3.8 4.1

Alanine Non-essential 6.3 6.2 6.4

Table 1: Amino acid composition in fresh meat.

D:\Sindhu\PDFs\Articles\2022\Herald\09 Sept\HARVS\HARVS-22-007\10.24966\ARVS-3751\100036


Citation: Dida K, kebero K (2022) Meat protein quantity and quality-a perspective. J Anim Res Vet Sci 6: 036.

• Page 7 of 9 •

J Anim Res Vet Sci ISSN: 2639-3751, Open Access Journal
DOI: 10.24966/ARVS-3751/100036

Volume 6 • Issue 2 • 100036

excellent exceptional meat lengthy shipping of animals and bad 
lairage centers previous to slaughter [76-79] lessen the glycogen 
withinside the muscle groups, bad hygiene, excessive ambient tem-
perature and absence of refrigeration in the course of and after slaugh-
ter cause heavy infection and boom of microorganisms and giant loss-
es from spoilage collectively with risks of meals poisoning.

Conclusion and Recommendation

 This study tried to review the meat production quality and quantity 
protein consumption in focus on meat quality parameters. The cur-
rent meat production existing livestock population of African counties 
which had low number of livestock, but Ethiopia has ten in number 
among from Africa. The meat consumption is also very low. Meat 
quality parameters (pH, colour, water holding capacity, tenderness, 
flavor, juiciness, and cooking loss affected by animal factor (Age, 
breed, Sex), pre-slaughter (feeding, handling and transportation) and 
post slaughter factors (chilling, aging & cooking). There is need to 
conduct further research on the effect of these factor and their inter-
action on meat protein quality. In order to improve meat production 
quantity and quality there is need to improve animal breeding thor-
ough implementing breeding strategy, improve Animal heath, live-
stock transportation system, feed quality and supply. The major prob-
lem of meat production under conditions that avoid food poisoning 
and satisfy the economic demands of profitability with the traditional, 
cultural and religious concerns of the community in question. There 
is a steadily increasing demand for meat in the developing countries 
which can be satisfied by increased domestic consumption and/or in-
creased imports. If there is to be a significant increase in meat produc-
tion it will require clear policy decisions with the necessary financial, 
legislative and technical support. There is considerable potential for 
increased supplies through better management, selection of animals, 
avoidance of waste and making use of indigenous species. If exports 
are to be considered then attention has to be paid to the strict hygien-
ic and safety requirements involved, whatever the domestic market 
might tolerate and improve meat protein quality.

Recommendations for Future Work

 There is a need to integrate a biochemical understanding, in or-
der to understand and improve prediction of quality traits and ensure 
protein quality to the consumer. There is a need for animal scientists, 
geneticists and meat scientists to understand the role of meat in deter-
mining protein quality traits, especially WHC.As we consume cooked 
meat, and not raw meat, it is important to study the structural changes 
that occur during cooking or survive after cooking, if sensory quali-
ties of the cooked product are the point of focus.

References
1. Paredi G, Sentandreu M, Mozzarelli A, Fadda S, Hollung K, et al. (2013) 

Muscle and meat: New horizons and applications for proteomics on a farm 
to fork perspective. J Prot 88: 58-82.

2. Zhang Y, Fang F, Tang J, Jia L, Feng Y, et al. (2019) Andrew Faramand 
Association between vitamin D supplementation and mortality: Systemat-
ic review and meta-analysis. BMJ 366: l4673.

3. Hocquette A, Lambert C, Sinquin C, Peter L, Wagner Z, et al. (2014) 
Educated consumers don’t believe artificial meat is the solution to the 
problems with the meat industry. Journal of Integrative Agriculture 14: 
273-284.

4. Thomas Chris D, Cameron A, Green R (2019) Extinction risk from climate 
change. Nature 427: 145-148.

5. Kraisid T, Nantel G (2002) Food based strategies to meet the chal-
lenges of micronutrient malnutrition in the developing world. Proceedings 
of the Nutrition Society 6: 243-250.

6. Zhou GH, Xu XL, Liu Y (2010) Preservation technologies for fresh meat- 
A review. Meat Sci 86: 119-128.

7. Sebsibe A (2008) Sheep and Goat Meat Characteristics and Quality. Sheep 
and Goat Production Handbook for Ethiopia. Ethiopian Sheep and Goats 
Productivity Revie Improvement Program (ESGPIP). Addis Ababa Ethi-
opia 323-328.

8. Ponnampalam EN, Butler KL, Burnett VF, Mcdonagh MB, Ja-
cobs JL, et al. (2013) Aged vacuum packaged lamb cuts are less brown than 
fresh muscle cuts under simulated retail display. Food Nutrition Science 
4:147-153.

9. FAOSTAT (Food and Agriculture Organization of the United Na-
tions Statics) (2016)

10. Warriss PD, Brown SN, Adams SJM, Lowe DB (1990) Variation in haem 
pigment concentration and colour in meat from British pigs. Meat science 
28: 321-329

11. Warriss PD (2000) Meat science: An introductory text. CAB International 
Publishing, Wallingford, England.

12. Webb EC, Onell HA (2008) The animal fat paradox and meat quality. Meat 
Sci 80: 28-36

13. Ponnampalam EN, Hopkins DL, Burch Li, Gianluca D, Bekhit ED (2017) 
Causes and contributing factors to dark cutting meat: Current Trends and 
Future Directions. Comprehensive review in food science and safety 16: 
400-410.

14. Fergusson DM (2004) Objective on-line assessment of marbling: A brief 
review. Australian Journal of Experimental Agriculture 44: 681-685.

15. USDA (United State Department of Agriculture) (1997) United States 
Standards for Grades of Carcass Beef. United States Department of Agri-
culture, Agricultural Marketing Service,Washington DC, USA.

16. Knox BL, Vanlaack RL, Davidson PM (2008) Relationship between ul-
timate pH and microbial, chemical and physical characteristics of vacu-
um-packaged pork loins. Journal of Food Science 73: 104-110.

17. Rammouz ER, Berri C, Bihanduval EL, Babile R, Fernandez X (2004) 
Breed differences in the biochemical determinism of ultimate pH in breast 
muscles of broiler chickens. A key role of AMP deaminase. Poultry Sci-
ence 83: 1445-1451.

18. Khastrad, sarbalnl, Arfal, Rustdlmansyah (2017) Effect of cattle breeds on 
meat quality of longissimus dorsi muscle. Pakstan journal of nutrition 16: 
164-167.

19. https://www.cabdirect.org/cabdirect/abstract/20063204211

20. Kauffman RG, Eikelenboom G, Vanderwal PG, Merkus G, Zaar M (1986) 
The use of filter paper to estimate drip loss of porcine musculature. Meat 
Science 18: 191-200.

21. Trout GR (1988) Techniques for measuring water binding capaci-
ty in muscle foods- a review of methodology. Meat Science 23: 235-252.

22. Lomiwes D (2008) Rapid on-line glycogen measurement and prediction of 
ultimate pH in slaughter beef. Doctoral dissertation, Auckland University 
of Technology, Auckland, New Zealand.

23. Ponnampalam EN, Butler KL, Burnett VF, Mcdonagh MB, Jacobs, et 
al. (2013) Aged vacuum packaged lamb cuts are less brown than fresh 
muscle cuts under simulated retail display. Food Nutrition Science 4: 147-
153.

24. Ronsevold K, Anderson HJ (2003) Factors of significant for pork quality 
review. Meat Science 64: 219-337.

D:\Sindhu\PDFs\Articles\2022\Herald\09 Sept\HARVS\HARVS-22-007\10.24966\ARVS-3751\100036
https://pubmed.ncbi.nlm.nih.gov/31405892/
https://pubmed.ncbi.nlm.nih.gov/31405892/
https://pubmed.ncbi.nlm.nih.gov/31405892/
https://www.sciencedirect.com/science/article/pii/S2095311914608868
https://www.sciencedirect.com/science/article/pii/S2095311914608868
https://www.sciencedirect.com/science/article/pii/S2095311914608868
https://www.sciencedirect.com/science/article/pii/S2095311914608868
https://pubmed.ncbi.nlm.nih.gov/14712274/
https://pubmed.ncbi.nlm.nih.gov/14712274/
https://www.researchgate.net/publication/11248975_Food-based_strategies_to_meet_the_challenges_of_micronutrient_malnutrition_in_the_developing_world
https://www.researchgate.net/publication/11248975_Food-based_strategies_to_meet_the_challenges_of_micronutrient_malnutrition_in_the_developing_world
https://www.researchgate.net/publication/11248975_Food-based_strategies_to_meet_the_challenges_of_micronutrient_malnutrition_in_the_developing_world
https://pubmed.ncbi.nlm.nih.gov/20605688/
https://pubmed.ncbi.nlm.nih.gov/20605688/
https://www.scirp.org/(S(351jmbntvnsjt1aadkposzje))/reference/ReferencesPapers.aspx?ReferenceID=1310807
https://www.scirp.org/(S(351jmbntvnsjt1aadkposzje))/reference/ReferencesPapers.aspx?ReferenceID=1310807
https://www.scirp.org/(S(351jmbntvnsjt1aadkposzje))/reference/ReferencesPapers.aspx?ReferenceID=1310807
https://www.scirp.org/(S(351jmbntvnsjt1aadkposzje))/reference/ReferencesPapers.aspx?ReferenceID=1310807
https://www.researchgate.net/publication/257582275_Aged_Vacuum_Packaged_Lamb_Cuts_Are_Less_Brown_than_Fresh_Muscle_Cuts_under_Simulated_Retail_Display
https://www.researchgate.net/publication/257582275_Aged_Vacuum_Packaged_Lamb_Cuts_Are_Less_Brown_than_Fresh_Muscle_Cuts_under_Simulated_Retail_Display
https://www.researchgate.net/publication/257582275_Aged_Vacuum_Packaged_Lamb_Cuts_Are_Less_Brown_than_Fresh_Muscle_Cuts_under_Simulated_Retail_Display
https://www.researchgate.net/publication/257582275_Aged_Vacuum_Packaged_Lamb_Cuts_Are_Less_Brown_than_Fresh_Muscle_Cuts_under_Simulated_Retail_Display
https://www.sciencedirect.com/science/article/abs/pii/0309174090900469
https://www.sciencedirect.com/science/article/abs/pii/0309174090900469
https://www.sciencedirect.com/science/article/abs/pii/0309174090900469
https://pubmed.ncbi.nlm.nih.gov/22063167/
https://pubmed.ncbi.nlm.nih.gov/22063167/
https://www.researchgate.net/publication/315694295_Causes_and_Contributing_Factors_to_Dark_Cutting_Meat_Current_Trends_and_Future_Directions_A_Review
https://www.researchgate.net/publication/315694295_Causes_and_Contributing_Factors_to_Dark_Cutting_Meat_Current_Trends_and_Future_Directions_A_Review
https://www.researchgate.net/publication/315694295_Causes_and_Contributing_Factors_to_Dark_Cutting_Meat_Current_Trends_and_Future_Directions_A_Review
https://www.researchgate.net/publication/315694295_Causes_and_Contributing_Factors_to_Dark_Cutting_Meat_Current_Trends_and_Future_Directions_A_Review
https://www.researchgate.net/publication/240507704_Objective_on-line_assessment_of_marbling_A_brief_review
https://www.researchgate.net/publication/240507704_Objective_on-line_assessment_of_marbling_A_brief_review
https://pubmed.ncbi.nlm.nih.gov/18387112/
https://pubmed.ncbi.nlm.nih.gov/18387112/
https://pubmed.ncbi.nlm.nih.gov/18387112/
https://pubmed.ncbi.nlm.nih.gov/15339023/
https://pubmed.ncbi.nlm.nih.gov/15339023/
https://pubmed.ncbi.nlm.nih.gov/15339023/
https://pubmed.ncbi.nlm.nih.gov/15339023/
https://www.researchgate.net/publication/316558633_Effect_of_cattle_breeds_on_the_meat_quality_of_longissimus_dorsi_muscles
https://www.researchgate.net/publication/316558633_Effect_of_cattle_breeds_on_the_meat_quality_of_longissimus_dorsi_muscles
https://www.researchgate.net/publication/316558633_Effect_of_cattle_breeds_on_the_meat_quality_of_longissimus_dorsi_muscles
https://www.cabdirect.org/cabdirect/abstract/20063204211
https://pubmed.ncbi.nlm.nih.gov/22055647/
https://pubmed.ncbi.nlm.nih.gov/22055647/
https://pubmed.ncbi.nlm.nih.gov/22055647/
https://www.sciencedirect.com/science/article/abs/pii/0309174088900095
https://www.sciencedirect.com/science/article/abs/pii/0309174088900095
https://openrepository.aut.ac.nz/handle/10292/970
https://openrepository.aut.ac.nz/handle/10292/970
https://openrepository.aut.ac.nz/handle/10292/970
https://www.scirp.org/journal/paperinformation.aspx?paperid=35292
https://www.scirp.org/journal/paperinformation.aspx?paperid=35292
https://www.scirp.org/journal/paperinformation.aspx?paperid=35292
https://www.scirp.org/journal/paperinformation.aspx?paperid=35292


Citation: Dida K, kebero K (2022) Meat protein quantity and quality-a perspective. J Anim Res Vet Sci 6: 036.

• Page 8 of 9 •

J Anim Res Vet Sci ISSN: 2639-3751, Open Access Journal
DOI: 10.24966/ARVS-3751/100036

Volume 6 • Issue 2 • 100036

25. Lyford C, Thompson JM, Polkinghorne R, Miller M, Nishimura T, et al. 
(2010) Is willingness to pay (WTP) for beef quality grades affected by 
consumer demographics and meat consumption habits? Australasian Agri-
business Review 18: 1-17.

26. Muchenje V, Jama N, Chimonyo M, Strydom PE (2008) Cooking loss 
components of beef from Nguni, Bonsmara and Angus steers. African 
Journal of Agricultural Research 3: 416-420.

27. Muchenje V, Chulayo AY, Mpakama T (2014) Bruising in slaughter cattle 
and its relationship with creatine kinase levels and beef quality as affected 
by animal related factors. Asian-Australian Journal of Animal Science 27: 
717-725.

28. Soladoye OP, Juárez ML, Aalhus JL, Shand P, Estevez M (2015) Protein 
oxidation in processed meat: Mechanisms and potential implications on 
human health. Comprehensive Reviews in Food Science and Food Safety 
14: 106-122.

29. Lawrie RA,  Ledward DA (2006) Lawrie’s meat science. 7th ed. Wood-
head Publishing Ltd.

30. Lawrie RA (1998) Lawrie’s Meat Science 6th ed. Technomic Publishing 
Company Inc, Lancaster, PA.

31. Kirchofer KS, Calkins CB, Gwartney BL (2002) Fiber- type composition 
of muscles of the beef chuck and round. Journal of Animal Science 80: 
2872-2878.

32. Roth B, Imsland A, Gunnarsson S, Foss A, Schelvis SR (2007) Slaughter 
quality and rigor contraction in farmed turbot (Scophthalmus maximum) 
between different stunning methods. Bulletin of Aquaculture 272: 754-
761.

33. Farzad S (2014) Prediction of Beef Tenderness using hyper spectral Imag-
ing. Thesis submitted to the Graduate and Postdoctoral Studies Office in 
partial fulfillment of the requirements for the degree of Master of Science. 
Mc Gill University, Sainte-Anne de ellevue, Canada.

34. Berit C (2012) The effect of biochemical parameters on tenderness in beef. 
Master Thesis 30 Credits.

35. Sami AS, Augustini C, Schwarz FJ (2004) Effects of feeding intensity and 
time on feed on performance, carcass characteristics and meat quality of 
Simmental bulls. Meat Science 67: 195-201.

36. Hwang IH, Park BY, Chalo SH, Lee JM (2004) Effects on muscle shorten-
ing and proteolysis on Warner-Bratzler shear force in beef longissimus and 
semitendinosus. 68: 497-505.

37. Killiner KM, Calkins CR, Umberger WJ, Feuz DM, Eskridge KM (2004) 
Consumer sensory acceptance and value for beef steaks of similar ten-
derness, but differing in marbling level. Journal of Animal Science 82: 
3294-3301.

38. Robbins KJ, Jensen KJ, Ryan C, Homco-Ryan FK, McKeith MS, et al. 
(2003) Consumer attitudes toward beef and acceptability of enhanced beef. 
Meat Science 65: 721-729.

39. Calkins CR, Hodgen JM (2007) A fresh look at meat flavors. Meat Science 
77: 63-80. 

40. Mottram DS (1998) Flavour formation in meat and meat products: A re-
view. Food Chemistry 62: 415-424.

41.  Young OA, Berdagué JL, Viallon C, Rousset-Akrim S (1997) Fat-borne 
volatiles and sheep meat odour. Meat Sci 45: 183-200

42.  Robyn DW (2017) the Eating Quality of Mea- IV Water-Holding Capacity 
and Juiciness. Research gate. 

43. Winger RJ, Hagyard CJ (1994) Juiciness its importance and some contrib-
uting factors.

44.  Montgomery TH, Leheska JM (2008) Effects of various management 
practices on beef- eating quality.

45. Aaslyng MD, Bejerholm C (2004) The influence of cooking technique 
and core temperature on results of a sensory analysis of pork depend-
ing on the raw meat quality. Food Quality and Preference 15: 19-30.

46.  Garcia Segovia P, Andres Bello A, Martinez Monzo J (2006) Effect of 
cooking method on mechanical properties, colour, and structure of beef 
muscle (M. pectoralis). Journal of Food Engineering 80 : 813-821,

47. Shilton N, Mallikarjun an P, Sheridan P (2002) Modeling of heat trans-
fer and evaporative mass losses during the cooking of beef patties using 
far-infrared radiation. Journal of Food Engineering  55: 217-222

48. Vasanthi C, Venkataraman jam V, Dushyanthan K (2006) Effect of cook-
ing temperature and time on the physicochemical, histological and sensory 
properties of female caramel (buffalo) meat. Meat Science 76: 274-280.

49.  Ramani R (2013) Carcass characteristics and meat quality of emus -a pilot 
study. PhD thesis, Tamil Nadu Veterinary and Animal Sciences University

50.  Wyrwisz J, Połtorak A, Poławsk E, Pierzchała M, Jozwik A, et al. (2012) 
The impact of heat treatment methods on the physical properties and cook-
ing yield of selected muscles from Limousine breed cattle. Animal Science 
Papers and Reports. Institute of Genetics and Animal Breeding, Jastrzębiec 
Poland 30: 339-351.

51.  Khastrad, sarbalnl, Arfai, Rustdlmansyah (2017)  Effect of cattle breeds 
on meat quality of longissimus dorsi muscle. Pakstan journal of nutrition 
16: 164-167.

52.   Birmaduma G, Yesihak Y, Mohammad Y (2019) Evaluation of Eating 
Quality in Sensory Panelist and Instrumental Tenderness of Beef from Ha-
rar, Arsi and Bale Cattle Breeds in Oromia, Ethiopia. International Journal 
of agricultural science and Food Technology.

53.   FAD/WHO (1985) Energy and Protein Requirements. Tech. Rpt. Se-
ries 724 WHO, Geneva.

54.   FAD/WHO (1991) Protein Quality Evaluation. Report of Joint FAD/
WHO Expert Consultation.

55.  Adzitey F, Nurul H (2011) Pale soft exudative (PSE) and dark firm dry 
(DFD) meats: Causes and measures to reduce these incidences-a mini re-
view. International Food Research Journal 18: 11-20.

56.  Sakomura NK, Ekmay RD, Mei SJ, Coon CN (2015) Lysine, methionine, 
phenylalanine, arginine, valine, isoleucine, leucine, and threonine mainte-
nance requirements of broiler breeders. Poult Sci 94: 2715-2721.

57.   Grunert KG, Bredahl L, Brunsø K (2004) Consumer perception of meat 
quality and implications for product development in the meat sector-a re-
view. Meat Sci Feb 66: 259-272.

58. Aaslyng MD, Bejerholm C (2004) The influence of cooking technique and 
core temperature on results of a sensory analysis of pork depending on the 
raw meat quality. Food Quality and Preference 15: 19-30.

59.   Aalhus JL, cocolin L, Legarreta IG, Nollet LM, Schilling MW, et al. 
(2012) M e a t  a n d  M e a t  p r o c e s s i n g  E d i t e d  b y  H u i  Y. H . 

60.  Aaslyng MD, Bejerholm C, Ertbjerg P, Bertram HC, Andersenc HJ (2003) 
Cooking loss and juiciness of pork in relation to raw meat quality and 
cooking procedure. Food Quality and preference 14: 277-288.

61.   Aberle ED, Reeves ES, Judge MD, Hunsley RE, Perry TW, et al. (2001) 
Palatability and muscle characteristics of cattle with controlled weight 
gain: Time on high energy diet. J of Ani Sci 52: 757-763.

62. Berit C (2012) The effect of biochemical parameters on tenderness in beef. 
Master Thesis 30 Credits.

63.  Johnston, DE, Knight MK, Ledward DA (1992) The Chemistry of Meat-
based Foods. Royal Society of Chemistry. Cambridge.

64. Cho SG, Seong PN, Park B, Kang G, Kang SM, et al. (2015) Effect of 
slaughter age on the antioxidant enzyme activity, color, and oxidative sta-
bility of Korean Hanwoo (Bos taurus coreanae) cow beef. Meat Sci 108: 
44-49.

D:\Sindhu\PDFs\Articles\2022\Herald\09 Sept\HARVS\HARVS-22-007\10.24966\ARVS-3751\100036
https://www.researchgate.net/publication/228625539_Cooking_loss_components_of_beef_from_Nguni_Bonsmara_and_Angus_steers
https://www.researchgate.net/publication/228625539_Cooking_loss_components_of_beef_from_Nguni_Bonsmara_and_Angus_steers
https://www.researchgate.net/publication/228625539_Cooking_loss_components_of_beef_from_Nguni_Bonsmara_and_Angus_steers
https://pubmed.ncbi.nlm.nih.gov/25050007/
https://pubmed.ncbi.nlm.nih.gov/25050007/
https://pubmed.ncbi.nlm.nih.gov/25050007/
https://pubmed.ncbi.nlm.nih.gov/25050007/
https://ift.onlinelibrary.wiley.com/doi/abs/10.1111/1541-4337.12127
https://ift.onlinelibrary.wiley.com/doi/abs/10.1111/1541-4337.12127
https://ift.onlinelibrary.wiley.com/doi/abs/10.1111/1541-4337.12127
https://ift.onlinelibrary.wiley.com/doi/abs/10.1111/1541-4337.12127
https://www.elsevier.com/books/lawrie-s-meat-science/lawrie/978-1-84569-159-2
https://www.elsevier.com/books/lawrie-s-meat-science/lawrie/978-1-84569-159-2
https://www.sciencebase.gov/catalog/catalogParty/show?partyId=TECHNOMIC+PUBLISHING+CO.%2C+INC.%2C+LANCASTER%2C+PA+17604+%28USA%29
https://www.sciencebase.gov/catalog/catalogParty/show?partyId=TECHNOMIC+PUBLISHING+CO.%2C+INC.%2C+LANCASTER%2C+PA+17604+%28USA%29
https://www.researchgate.net/publication/222033340_Slaughter_quality_and_rigor_contraction_in_farmed_turbot_Scophthalmus_maximus_a_comparison_between_different_stunning_methods
https://www.researchgate.net/publication/222033340_Slaughter_quality_and_rigor_contraction_in_farmed_turbot_Scophthalmus_maximus_a_comparison_between_different_stunning_methods
https://www.researchgate.net/publication/222033340_Slaughter_quality_and_rigor_contraction_in_farmed_turbot_Scophthalmus_maximus_a_comparison_between_different_stunning_methods
https://www.researchgate.net/publication/222033340_Slaughter_quality_and_rigor_contraction_in_farmed_turbot_Scophthalmus_maximus_a_comparison_between_different_stunning_methods
file:///C:\Users\Admin\Downloads\16e1636f-f414-48cf-878f-6ffa48550f4e.pdf
file:///C:\Users\Admin\Downloads\16e1636f-f414-48cf-878f-6ffa48550f4e.pdf
file:///C:\Users\Admin\Downloads\16e1636f-f414-48cf-878f-6ffa48550f4e.pdf
file:///C:\Users\Admin\Downloads\16e1636f-f414-48cf-878f-6ffa48550f4e.pdf
https://nmbu.brage.unit.no/nmbu-xmlui/handle/11250/186137
https://nmbu.brage.unit.no/nmbu-xmlui/handle/11250/186137
https://pubmed.ncbi.nlm.nih.gov/22061314/
https://pubmed.ncbi.nlm.nih.gov/22061314/
https://pubmed.ncbi.nlm.nih.gov/22061314/
https://pubmed.ncbi.nlm.nih.gov/22062419/
https://pubmed.ncbi.nlm.nih.gov/22062419/
https://pubmed.ncbi.nlm.nih.gov/22062419/
https://pubmed.ncbi.nlm.nih.gov/15542476/
https://pubmed.ncbi.nlm.nih.gov/15542476/
https://pubmed.ncbi.nlm.nih.gov/15542476/
https://pubmed.ncbi.nlm.nih.gov/15542476/
https://pubmed.ncbi.nlm.nih.gov/22063433/
https://pubmed.ncbi.nlm.nih.gov/22063433/
https://pubmed.ncbi.nlm.nih.gov/22063433/
https://www.sciencedirect.com/science/article/abs/pii/S0309174007001374
https://www.sciencedirect.com/science/article/abs/pii/S0309174007001374
https://www.sciencedirect.com/science/article/abs/pii/S0308814698000764
https://www.sciencedirect.com/science/article/abs/pii/S0308814698000764
https://www.researchgate.net/publication/316683984_The_Eating_Quality_of_Meat-IV_Water-Holding_Capacity_and_Juiciness
https://www.researchgate.net/publication/316683984_The_Eating_Quality_of_Meat-IV_Water-Holding_Capacity_and_Juiciness
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.602.827&rep=rep1&type=pdf
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.602.827&rep=rep1&type=pdf
https://www.sciencedirect.com/science/article/abs/pii/S0950329303000181
https://www.sciencedirect.com/science/article/abs/pii/S0950329303000181
https://www.sciencedirect.com/science/article/abs/pii/S0950329303000181
https://www.sciencedirect.com/science/article/abs/pii/S0260877402000663
https://www.sciencedirect.com/science/article/abs/pii/S0260877402000663
https://www.sciencedirect.com/science/article/abs/pii/S0260877402000663
https://www.semanticscholar.org/paper/Effect-of-cooking-temperature-and-time-on-the-and-Vasanthi-Venkataramanujam/74b5c5531e8ed80544db151b1c3a93117ad81ffa
https://www.semanticscholar.org/paper/Effect-of-cooking-temperature-and-time-on-the-and-Vasanthi-Venkataramanujam/74b5c5531e8ed80544db151b1c3a93117ad81ffa
https://www.semanticscholar.org/paper/Effect-of-cooking-temperature-and-time-on-the-and-Vasanthi-Venkataramanujam/74b5c5531e8ed80544db151b1c3a93117ad81ffa
https://www.cabdirect.org/cabdirect/abstract/20133021678
https://www.cabdirect.org/cabdirect/abstract/20133021678
https://www.cabdirect.org/cabdirect/abstract/20133021678
https://www.cabdirect.org/cabdirect/abstract/20133021678
https://www.cabdirect.org/cabdirect/abstract/20133021678
https://scialert.net/fulltext/?doi=pjn.2017.164.167
https://scialert.net/fulltext/?doi=pjn.2017.164.167
https://scialert.net/fulltext/?doi=pjn.2017.164.167
https://www.peertechzpublications.com/articles/IJASFT-5-139.php
https://www.peertechzpublications.com/articles/IJASFT-5-139.php
https://www.peertechzpublications.com/articles/IJASFT-5-139.php
https://www.peertechzpublications.com/articles/IJASFT-5-139.php
https://apps.who.int/iris/bitstream/handle/10665/39527/WHO_TRS_724_(chp1-chp6).pdf;jsessionid=51166E80AC015B422A3257B08813B14B?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/39527/WHO_TRS_724_(chp1-chp6).pdf;jsessionid=51166E80AC015B422A3257B08813B14B?sequence=1
https://www.fao.org/ag/humannutrition/35978-02317b979a686a57aa4593304ffc17f06.pdf
https://www.fao.org/ag/humannutrition/35978-02317b979a686a57aa4593304ffc17f06.pdf
http://ifrj.upm.edu.my/18%20(01)%202011/(2)%20IFRJ-2010-091%20Nurul%5b1%5d.pdf
http://ifrj.upm.edu.my/18%20(01)%202011/(2)%20IFRJ-2010-091%20Nurul%5b1%5d.pdf
http://ifrj.upm.edu.my/18%20(01)%202011/(2)%20IFRJ-2010-091%20Nurul%5b1%5d.pdf
https://pubmed.ncbi.nlm.nih.gov/26500271/
https://pubmed.ncbi.nlm.nih.gov/26500271/
https://pubmed.ncbi.nlm.nih.gov/26500271/
https://pubmed.ncbi.nlm.nih.gov/22064127/
https://pubmed.ncbi.nlm.nih.gov/22064127/
https://pubmed.ncbi.nlm.nih.gov/22064127/
https://www.sciencedirect.com/science/article/abs/pii/S0950329303000181
https://www.sciencedirect.com/science/article/abs/pii/S0950329303000181
https://www.sciencedirect.com/science/article/abs/pii/S0950329303000181
file:///C:\Users\Herald\Downloads\10.1201_b11479_previewpdf.pdf
file:///C:\Users\Herald\Downloads\10.1201_b11479_previewpdf.pdf
https://www.sciencedirect.com/science/article/abs/pii/S0950329302000861
https://www.sciencedirect.com/science/article/abs/pii/S0950329302000861
https://www.sciencedirect.com/science/article/abs/pii/S0950329302000861
https://nmbu.brage.unit.no/nmbu-xmlui/bitstream/handle/11250/186137/Christensen%2C2012.pdf?sequence=1&isAllowed=y
https://nmbu.brage.unit.no/nmbu-xmlui/bitstream/handle/11250/186137/Christensen%2C2012.pdf?sequence=1&isAllowed=y
https://medical.library.lincoln.ac.uk/items/57159
https://medical.library.lincoln.ac.uk/items/57159
https://pubmed.ncbi.nlm.nih.gov/26025115/
https://pubmed.ncbi.nlm.nih.gov/26025115/
https://pubmed.ncbi.nlm.nih.gov/26025115/
https://pubmed.ncbi.nlm.nih.gov/26025115/


Citation: Dida K, kebero K (2022) Meat protein quantity and quality-a perspective. J Anim Res Vet Sci 6: 036.

• Page 9 of 9 •

J Anim Res Vet Sci ISSN: 2639-3751, Open Access Journal
DOI: 10.24966/ARVS-3751/100036

Volume 6 • Issue 2 • 100036

65. Gerhard DE, Grant AL (2003) Principles of animal growth and develop-
ment, Kendall/Hunt Publishing.

66.  Huff Lonergan E, Lonergan SM (2005) Mechanisms of water-holding 
capacity of meat: The role of postmortem biochemical and structural 
changes. Meat Science 71: 194-204.

67. Hughes JM, Kearney G, Warner RD (2014) Improving beef meat colour 
scores at carcass grading. Ani Pro Sci 54: 422-429.

68.  Joseph P, Kerry,  Ledward D (2009) improving the sensory and nutritional 
quality of fresh meat, 1st edition, Wood head Publishing Limited and CRC 
Press LLC, Cambridge, England.

69. Lyford C, Thompson JM, Polkinghorne R, Miller M, Nishimura T, et al. 
(2010) Is willingness to pay (WTP) for beef quality grades affected by 
consumer demographics and meat consumption habits? Australasian Agri-
business Review 18: 1-17.

70.   Muchenje V, Chulayo AY, Mpakama T (2014) Bruising in slaughter 
cattle and its relationship with creatine kinase levels and beef quality as 
affected by animal related factors. Asian-Australian Journal of Animal 
Science 27: 717-25.

71. Nithyalakshmi V, Preetha R (2015) Effect of cooking conditions on physico-
chemical and textural properties of emu (dromaius novaehollandiae) meat. 
International food research journal 22: 1924-1930.

72. Pearce KL, Rosenvold K, Andersen HJ, Hopkins DL (2011) Water 
distribution and mobility in meat during the conversion of muscle to meat 
and ageing and the impacts on fresh meat quality attributes a review. Meat 
Sci 89: 111-124.

73. Ponnampalam EN, Butler KL, Burnett VF, Mcdonagh MB, Ja-
cobs JL, et al. (2013) Aged vacuum packaged lamb cuts are less brown 
than fresh muscle cuts under simulated retail display. Food Nutrition Sci-
ence 4: 147-153.

74. Rammouz ER, Berri C, Bihanduval EL, Babile R, Fernandez X, et al. 
(2004) Breed differences in the biochemical determinism of ultimate pH 
in breast muscles of broiler chickens. A key role of AMP deaminase. Poul 
Sci 83: 1445-1451.

75. Ronsevold K, Anderson HJ (2003) Factors of significant for pork quality 
review. Meat Sc 64: 219-337.

76. Sigge GO, Neethling NE, Suman SP, Hoffman LC, Hante MC, et al. (2017) 
Exogenous and Endogenous Factors Influencing Color of Fresh Meat from 
Ungulates. Meat and Muscle Biology 1: 253.

77. Simela L (2005) Meat characteristics and acceptability of chevon from 
South African Indigenous goat. M.Sc. Thesis, University of Pretoria, 
South Africa.

78. Sinclair A, Mann N, O’Connell S (1999) The Nutrient Composition of 
Australian Beef and Lamb. RMIT: Melbourne;semitendinosus.Meat Sci 
68: 497-505. 

79. Soladoye OP, Juárez ML, Aalhus JL, Shand P, Estevez Mv, et al. (2015) 
Protein oxidation in processed meat: Mechanisms and potential implica-
tions on human health. Compr Rev Food Sci Food Saf 14: 106-122.

D:\Sindhu\PDFs\Articles\2022\Herald\09 Sept\HARVS\HARVS-22-007\10.24966\ARVS-3751\100036
https://he.kendallhunt.com/product/principles-animal-growth-and-development
https://he.kendallhunt.com/product/principles-animal-growth-and-development
https://pubmed.ncbi.nlm.nih.gov/22064064/
https://pubmed.ncbi.nlm.nih.gov/22064064/
https://pubmed.ncbi.nlm.nih.gov/22064064/
https://www.researchgate.net/publication/260802093_Improving_beef_meat_colour_scores_at_carcass_grading
https://www.researchgate.net/publication/260802093_Improving_beef_meat_colour_scores_at_carcass_grading
https://www.elsevier.com/books/improving-the-sensory-and-nutritional-quality-of-fresh-meat/kerry/978-1-84569-343-5
https://www.elsevier.com/books/improving-the-sensory-and-nutritional-quality-of-fresh-meat/kerry/978-1-84569-343-5
https://www.elsevier.com/books/improving-the-sensory-and-nutritional-quality-of-fresh-meat/kerry/978-1-84569-343-5
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.415.3445&rep=rep1&type=pdf
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.415.3445&rep=rep1&type=pdf
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.415.3445&rep=rep1&type=pdf
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.415.3445&rep=rep1&type=pdf
http://ifrj.upm.edu.my/22%20(05)%202015/(28).pdf
http://ifrj.upm.edu.my/22%20(05)%202015/(28).pdf
http://ifrj.upm.edu.my/22%20(05)%202015/(28).pdf
https://pubmed.ncbi.nlm.nih.gov/21592675/
https://pubmed.ncbi.nlm.nih.gov/21592675/
https://pubmed.ncbi.nlm.nih.gov/21592675/
https://pubmed.ncbi.nlm.nih.gov/21592675/
https://pubmed.ncbi.nlm.nih.gov/15339023/
https://pubmed.ncbi.nlm.nih.gov/15339023/
https://pubmed.ncbi.nlm.nih.gov/15339023/
https://pubmed.ncbi.nlm.nih.gov/15339023/
https://repository.up.ac.za/bitstream/handle/2263/29932/Complete.pdf?sequence=12
https://repository.up.ac.za/bitstream/handle/2263/29932/Complete.pdf?sequence=12
https://repository.up.ac.za/bitstream/handle/2263/29932/Complete.pdf?sequence=12
https://docplayer.net/12751813-Nutritional-composition-of-red-meat.html
https://docplayer.net/12751813-Nutritional-composition-of-red-meat.html
https://docplayer.net/12751813-Nutritional-composition-of-red-meat.html
https://pubmed.ncbi.nlm.nih.gov/33401805/
https://pubmed.ncbi.nlm.nih.gov/33401805/
https://pubmed.ncbi.nlm.nih.gov/33401805/


Herald Scholarly Open Access, 2561 Cornelia Rd, #205, Herndon, VA 20171, USA.
Tel: +1 202-499-9679; E-mail: info@heraldsopenaccess.us

http://www.heraldopenaccess.us/

Submit Your Manuscript: https://www.heraldopenaccess.us/submit-manuscript

 
Advances In Industrial Biotechnology | ISSN: 2639-5665 

Advances In Microbiology Research | ISSN: 2689-694X 

Archives Of Surgery And Surgical Education | ISSN: 2689-3126 

Archives Of Urology

Archives Of Zoological Studies | ISSN: 2640-7779 

Current Trends Medical And Biological Engineering

International Journal Of Case Reports And Therapeutic Studies | ISSN: 2689-310X 

Journal Of Addiction & Addictive Disorders | ISSN: 2578-7276 

Journal Of Agronomy & Agricultural Science | ISSN: 2689-8292 

Journal Of AIDS Clinical Research & STDs | ISSN: 2572-7370 

Journal Of Alcoholism Drug Abuse & Substance Dependence | ISSN: 2572-9594 

Journal Of Allergy Disorders & Therapy | ISSN: 2470-749X 

Journal Of Alternative Complementary & Integrative Medicine | ISSN: 2470-7562 

Journal Of Alzheimers & Neurodegenerative Diseases | ISSN: 2572-9608 

Journal Of Anesthesia & Clinical Care | ISSN: 2378-8879 

Journal Of Angiology & Vascular Surgery | ISSN: 2572-7397 

Journal Of Animal Research & Veterinary Science | ISSN: 2639-3751 

Journal Of Aquaculture & Fisheries | ISSN: 2576-5523 

Journal Of Atmospheric & Earth Sciences | ISSN: 2689-8780 

Journal Of Biotech Research & Biochemistry

Journal Of Brain & Neuroscience Research

Journal Of Cancer Biology & Treatment | ISSN: 2470-7546 

Journal Of Cardiology Study & Research | ISSN: 2640-768X 

Journal Of Cell Biology & Cell Metabolism | ISSN: 2381-1943 

Journal Of Clinical Dermatology & Therapy | ISSN: 2378-8771 

Journal Of Clinical Immunology & Immunotherapy | ISSN: 2378-8844 

Journal Of Clinical Studies & Medical Case Reports | ISSN: 2378-8801 

Journal Of Community Medicine & Public Health Care | ISSN: 2381-1978 

Journal Of Cytology & Tissue Biology | ISSN: 2378-9107 

Journal Of Dairy Research & Technology | ISSN: 2688-9315 

Journal Of Dentistry Oral Health & Cosmesis | ISSN: 2473-6783 

Journal Of Diabetes & Metabolic Disorders | ISSN: 2381-201X 

Journal Of Emergency Medicine Trauma & Surgical Care | ISSN: 2378-8798 

Journal Of Environmental Science Current Research | ISSN: 2643-5020 

Journal Of Food Science & Nutrition | ISSN: 2470-1076 

Journal Of Forensic Legal & Investigative Sciences | ISSN: 2473-733X 

Journal Of Gastroenterology & Hepatology Research | ISSN: 2574-2566 

 
Journal Of Genetics & Genomic Sciences | ISSN: 2574-2485 

Journal Of Gerontology & Geriatric Medicine | ISSN: 2381-8662 

Journal Of Hematology Blood Transfusion & Disorders | ISSN: 2572-2999 

Journal Of Hospice & Palliative Medical Care

Journal Of Human Endocrinology | ISSN: 2572-9640 

Journal Of Infectious & Non Infectious Diseases | ISSN: 2381-8654 

Journal Of Internal Medicine & Primary Healthcare | ISSN: 2574-2493 

Journal Of Light & Laser Current Trends

Journal Of Medicine Study & Research | ISSN: 2639-5657 

Journal Of Modern Chemical Sciences

Journal Of Nanotechnology Nanomedicine & Nanobiotechnology | ISSN: 2381-2044 

Journal Of Neonatology & Clinical Pediatrics | ISSN: 2378-878X 

Journal Of Nephrology & Renal Therapy | ISSN: 2473-7313 

Journal Of Non Invasive Vascular Investigation | ISSN: 2572-7400 

Journal Of Nuclear Medicine Radiology & Radiation Therapy | ISSN: 2572-7419 

Journal Of Obesity & Weight Loss | ISSN: 2473-7372 

Journal Of Ophthalmology & Clinical Research | ISSN: 2378-8887 

Journal Of Orthopedic Research & Physiotherapy | ISSN: 2381-2052 

Journal Of Otolaryngology Head & Neck Surgery | ISSN: 2573-010X 

Journal Of Pathology Clinical & Medical Research

Journal Of Pharmacology Pharmaceutics & Pharmacovigilance | ISSN: 2639-5649 

Journal Of Physical Medicine Rehabilitation & Disabilities | ISSN: 2381-8670 

Journal Of Plant Science Current Research | ISSN: 2639-3743 

Journal Of Practical & Professional Nursing | ISSN: 2639-5681 

Journal Of Protein Research & Bioinformatics

Journal Of Psychiatry Depression & Anxiety | ISSN: 2573-0150 

Journal Of Pulmonary Medicine & Respiratory Research | ISSN: 2573-0177 

Journal Of Reproductive Medicine Gynaecology & Obstetrics | ISSN: 2574-2574 

Journal Of Stem Cells Research Development & Therapy | ISSN: 2381-2060 

Journal Of Surgery Current Trends & Innovations | ISSN: 2578-7284 

Journal Of Toxicology Current Research | ISSN: 2639-3735 

Journal Of Translational Science And Research

Journal Of Vaccines Research & Vaccination | ISSN: 2573-0193 

Journal Of Virology & Antivirals

Sports Medicine And Injury Care Journal | ISSN: 2689-8829 

Trends In Anatomy & Physiology | ISSN: 2640-7752 

info@heraldsopenaccess.us
http://www.heraldopenaccess.us/
https://www.heraldopenaccess.us/submit-manuscript
http://www.heraldopenaccess.us/journals/advances-in-industrial-biotechnology
http://www.heraldopenaccess.us/journals/advances-in-microbiology-research
http://www.heraldopenaccess.us/journals/archives-of-surgery-and-surgical-education
http://www.heraldopenaccess.us/journals/archives-of-urology
http://www.heraldopenaccess.us/journals/archives-of-zoological-studies
http://www.heraldopenaccess.us/journals/current-trends-medical-and-biological-engineering
http://www.heraldopenaccess.us/journals/international-journal-of-case-reports-and-therapeutic-studies
http://www.heraldopenaccess.us/journals/journal-of-addiction-addictive-disorders
http://www.heraldopenaccess.us/journals/journal-of-agronomy-&-agricultural-science
http://www.heraldopenaccess.us/journals/journal-of-aids-clinical-research-stds
http://www.heraldopenaccess.us/journals/journal-of-alcoholism-drug-abuse-substance-dependence
http://www.heraldopenaccess.us/journals/journal-of-allergy-disorders-therapy
http://www.heraldopenaccess.us/journals/journal-of-alternative-complementary-integrative-medicine
http://www.heraldopenaccess.us/journals/journal-of-alzheimers-neurodegenerative-diseases
http://www.heraldopenaccess.us/journals/journal-of-anesthesia-clinical-care
http://www.heraldopenaccess.us/journals/journal-of-angiology-vascular-surgery
http://www.heraldopenaccess.us/journals/journal-of-animal-research-veterinary-science
http://www.heraldopenaccess.us/journals/journal-of-aquaculture-fisheries
http://www.heraldopenaccess.us/journals/journal-of-atmospheric-earth-sciences
http://www.heraldopenaccess.us/journals/journal-of-biotech-research-biochemistry
http://www.heraldopenaccess.us/journals/journal-of-brain-neuroscience-research
http://www.heraldopenaccess.us/journals/journal-of-cancer-biology-treatment
http://www.heraldopenaccess.us/journals/journal-of-cardiology-study-research
http://www.heraldopenaccess.us/journals/journal-of-cell-biology-cell-metabolism
http://www.heraldopenaccess.us/journals/journal-of-clinical-dermatology-therapy
http://www.heraldopenaccess.us/journals/journal-of-clinical-immunology-immunotherapy
http://www.heraldopenaccess.us/journals/journal-of-clinical-studies-medical-case-reports
http://www.heraldopenaccess.us/journals/journal-of-community-medicine-public-health-care
http://www.heraldopenaccess.us/journals/journal-of-cytology-tissue-biology
http://www.heraldopenaccess.us/journals/journal-of-dairy-research-&-technology
http://www.heraldopenaccess.us/journals/journal-of-dentistry-oral-health-cosmesis
http://www.heraldopenaccess.us/journals/journal-of-diabetes-metabolic-disorders
http://www.heraldopenaccess.us/journals/journal-of-emergency-medicine-trauma-surgical-care
http://www.heraldopenaccess.us/journals/journal-of-environmental-science-current-research
http://www.heraldopenaccess.us/journals/journal-of-food-science-nutrition
http://www.heraldopenaccess.us/journals/journal-of-forensic-legal-investigative-sciences
http://www.heraldopenaccess.us/journals/journal-of-gastroenterology-hepatology-research
http://www.heraldopenaccess.us/journals/journal-of-genetics-genomic-sciences
http://www.heraldopenaccess.us/journals/journal-of-gerontology-geriatric-medicine
http://www.heraldopenaccess.us/journals/journal-of-hematology-blood-transfusion-disorders
http://www.heraldopenaccess.us/journals/journal-of-hospice-palliative-medical-care
http://www.heraldopenaccess.us/journals/journal-of-human-endocrinology
http://www.heraldopenaccess.us/journals/journal-of-infectious-non-infectious-diseases
http://www.heraldopenaccess.us/journals/journal-of-internal-medicine-primary-healthcare
http://www.heraldopenaccess.us/journals/journal-of-light-laser-current-trends
http://www.heraldopenaccess.us/journals/journal-of-medicine-study-research
http://www.heraldopenaccess.us/journals/journal-of-modern-chemical-sciences
http://www.heraldopenaccess.us/journals/journal-of-nanotechnology-nanomedicine-nanobiotechnology
http://www.heraldopenaccess.us/journals/journal-of-neonatology-clinical-pediatrics
http://www.heraldopenaccess.us/journals/journal-of-nephrology-renal-therapy
http://www.heraldopenaccess.us/journals/journal-of-non-invasive-vascular-investigation
http://www.heraldopenaccess.us/journals/journal-of-nuclear-medicine-radiology-radiation-therapy
http://www.heraldopenaccess.us/journals/journal-of-obesity-weight-loss
http://www.heraldopenaccess.us/journals/journal-of-ophthalmology-clinical-research
http://www.heraldopenaccess.us/journals/journal-of-orthopedic-research-physiotherapy
http://www.heraldopenaccess.us/journals/journal-of-otolaryngology-head-neck-surgery
http://www.heraldopenaccess.us/journals/journal-of-pathology-clinical-medical-research
http://www.heraldopenaccess.us/journals/journal-of-pharmacology-pharmaceutics-pharmacovigilance
http://www.heraldopenaccess.us/journals/journal-of-physical-medicine-rehabilitation-disabilities
http://www.heraldopenaccess.us/journals/journal-of-plant-science-current-research
http://www.heraldopenaccess.us/journals/journal-of-practical-professional-nursing
http://www.heraldopenaccess.us/journals/journal-of-protein-research-&-bioinformatics
http://www.heraldopenaccess.us/journals/journal-of-psychiatry-depression-anxiety
http://www.heraldopenaccess.us/journals/journal-of-pulmonary-medicine-respiratory-research
http://www.heraldopenaccess.us/journals/journal-of-reproductive-medicine-gynaecology-obstetrics
http://www.heraldopenaccess.us/journals/journal-of-stem-cells-research-development-therapy
http://www.heraldopenaccess.us/journals/journal-of-surgery-current-trends-innovations
http://www.heraldopenaccess.us/journals/journal-of-toxicology-current-research
http://www.heraldopenaccess.us/journals/journal-of-translational-science-and-research
http://www.heraldopenaccess.us/journals/journal-of-vaccines-research-vaccination
http://www.heraldopenaccess.us/journals/journal-of-virology-antivirals
http://www.heraldopenaccess.us/journals/sports-medicine-and-injury-care-journal
http://www.heraldopenaccess.us/journals/trends-in-anatomy-physiology

