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ABSTRACT 

Introduction - Restaurants, retailers and wholesalers of meat that is fresh need a year round constant 

source of even quality merchandise to experience need and justify market expenses including ad and 

stocking product. Freezing is actually a preservation technique which could substantially slow down but 

not totally prevent the processes responsible for quality deterioration of meat throughout frozen storage. 

Frozen meat might be saved; long or short term to improve availability provided there aren't any negative 

effects of freezing. No scientific studies to date have evaluated the consequences of freezing as well as 

storage time on meat quality.  

Aim of the study – The main aim of this study is to discuss the Effects of Freezing for Long-Term Storage 

on the Color and Texture of Meat 

Research Methodology - Physical and chemical parameters have been collected through the Chicken and 

Goat meat, and the chemical used in this study has been bought from E.Mark (India) Ltd.  

Data analysis – The data have been analyzed in order to find the effects or consequences of periods of 

storage on sensory evaluation of colour and texture of Meat at the time of storage at refrigerator. 

Conclusion - It is concluded that the proportion of unfrozen water influences the rate and extent of 

physical, chemical, and biochemical processes in meat.  
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I. INTRODUCTION 

The key reason for a meat refrigeration system is 

actually reducing the heat of the meat to a worth 

beneath which the speed of bacterial growth is 

actually possibly seriously slowed (chilling) or 

even stopped (freezing). An entire cool chain for 
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meat or meat products will have a selection of 

temperature reduction processes, viz. main 

chilling, secondary chilling, freezing, together 

along with other tasks in which no change in 

typical meat temperature is actually needed, i.e. 

chilled as well as frozen domestic, retail, 

transport, and storage storage. This may also 

have procedures like thawing, tempering and 

cooking, in which a controlled temperature rise 

is actually planned, and some like cutting, 

mincing and boning, which could lead to an 

uncontrolled temperature rise. In procedures in  

which no change in meat temperature is actually 

needed, the refrigeration product must be created 

to minimise, if not eliminate from or perhaps 

into the surface area of the meat. Just about all 

carcass chilling devices for red meat carcasses, 

and lots of poultry chilling programs, depend on 

refrigerated air as the cool medium. Nearly all 

white meat devices work with big insulated 

rooms with hanging rails for the meat carcasses 

or perhaps sides Until today, different quick 

freezing methods have been created and 

therefore are commercially offered. Within the 

meat industry, up-to-date methods such as for 

instance electromagnetic freezing and pressure 

shift freezing were created to freeze meat 

immediately, though these methods in addition 

have limitations from economical and technical 

viewpoints. A straightforward way of fast 

freezing is actually decreasing the freezing 

temperature, as well as the outcome of liquid 

nitrogen on the quality of frozen meat has been 

widely investigated. Nevertheless, the 

occurrence of cool denaturation of protein and 

cracking on the surface area of meat are actually 

drawbacks of utilizing liquid nitrogen. 

II. CHEMICAL AND PHYSICAL 

BASIS FOR MEAT 

In examination with other meat-based wares, 

fish and marine items end up being very 

transitory. Microbial cross-sullying from 

different sources at last prompts waste and 

causes a fast decrease in the nature of fish and 

marine items. Fish being one of the most 

transitory food items, there is a high danger of 

its disintegration during dealing with and 

capacity, restricting it timeframe of realistic 

usability by and large. Nearby fish merchants in 

Nigeria do the capacity of fish at encompassing 

temperature, in this way it gets essential to think 

about the decay examples and time span of 

usability of tropical fishes under surrounding 

conditions. Most families in Asian nations use 

refrigeration, and thus information on 

refrigeration temperatures is likewise applicable. 

An unpredictable cycle including physical, 

chemical and microbiological types of 

disintegration brings about the debasement of 

the nature of fish. The time that the fish is 
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removed from water till the time that it can 

never again be eaten, is known as the time span 

of usability of the fish.  

For showcasing purposes time span of usability 

of fresh fish that are solidified hard, ends up 

being significant models. The information on the 

timeframe of realistic usability of the item 

empowers a processor or a retailer to decide how 

long he can hold that item, consequently giving 

him some control available. Adding to the 

timeframe of realistic usability by a couple of 

days additionally helps in more noteworthy 

benefits and better deals. Temperature and 

giving practices are the most significant 

elements that decide the time span of usability of 

fishes. Waste and chemical separate brought 

about by the microscopic organisms is 

constrained by temperature. Higher the 

temperature, quicker is the fish decay.  

A perplexing cycle wherein various between 

related cycles are grinding away, some of which 

smother others, prompts fish decay. Waste 

mostly happens because of elements like 

corruption of protein which offers ascend to 

development of items like hypoxanthine and tri-

methylamine, oxidative rancidity and activity of 

microorganisms. Much of the time, water 

movement is utilized as a basic control point for 

Hazard Analysis and Critical Control Points 

(HACCFP) programs. For a long time, there was 

an endeavor by analysts to compare bacterial 

development potential with dampness content. 

They found that the values were not all inclusive 

and that they were explicit to every food item. 

Prior Scott built up that it was the water 

movement and not the water content that 

corresponded with bacterial development. It was 

immovably settled that at explicit values of 

water movement, the development of 

microscopic organisms could be captured. FDA 

guidelines for halfway dampness foods depend 

on these values. It is generally utilized in food 

science as a straightforward, straight forward 

proportion of the dryness of food, and foods 

commonly have an ideal water action at which 

they have the longest time span of usability. 

As a rule, water action is the correct estimation 

when microbial cycles, including food 

deterioration, are of concern. As of late, 

numerous analysts have been recognized with 

the goal of assessing the deterioration of seafood 

all in all and fish specifically. In like manner, the 

target of this investigation was to give more 

clear thought regarding the waste of fish as far 

as its water action as a fundamental factor 

affecting deterioration measure. In the supported 

and the coming captions are fundamental to be 

clarified. Considerable handy issues in its 

circulation emerge because of the restricted 

timeframe of realistic usability of fresh seafood. 
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Increment in time span of usability of an item 

can lessens the misfortunes credited to 

deterioration and permits the item to arrive at 

removed and new business sectors hence having 

a significant monetary effect. In addition, food-

borne maladies are as yet a major danger even in 

created nations. Request from purchasers for 

added substance free, fresher and normal 

seasoned food items, which additionally have 

microbiological security, is on the ascent. 

III. REVIEW OF RELATED STUDIES 

Wang, Yao & Liang (2020) Temperature 

variance during capacity and appropriation of 

frozen foods has been a significant worry in the 

frozen food industry. Recrystallisation of ice 

because of variances away temperature can 

instigate micro-structural changes of meat items, 

prompting irreversible cell and tissue harm, 

corrupting the nature of frozen meat during 

capacity. To investigate the impacts of 

temperature change on the nature of frozen 

meat, four exploratory gatherings were utilized 

in this examination: stockpiling at a steady - 

18±0.1°C, and vacillations between - 18 to - 

17°C, - 18 to - 15°C, and - 18 to - 13°C. The 

boundaries dissected were dribble misfortune, 

color, muscle fiber morphology, pore 

conveyance, and Pearson relationship 

coefficients. Test results demonstrated that, with 

an expansion in temperature variance, the pace 

of dribble misfortune expanded, redness (a*) 

diminished, yellowness (b*) expanded, while 

chroma (C*) communicated negative 

connection. Processed Tomography examines 

demonstrated that with the expansion in 

temperature change, the fiber structure of meat 

slowly fell, porosity expanded, and the pore 

volume expanded consistently. The quantity of 

pores, in any case, exhibited a diminishing 

pattern. Filtering electron microscopy indicated 

that expanding temperature variance harmed the 

dimensional structure of the fiber and expanded 

the pore breadth. Pearson connection 

coefficients indicated that porosity, pore volume, 

and pore breadth were altogether associated to 

one another, which were additionally 

corresponded to trickle misfortune, a*, and b*. 

The basic changes because of temperature 

variances influence the color and last meat 

nature of frozen hamburger. 

Chellaiah, Rajendran &Shanmugasundaram 

(2020) Meat safeguarding is an old innovative 

turn of events. The first parts of meat 

safeguarding are fundamentally engaged to defer 

of microbial decay and chemical response, and 

shield the meat from losing its weight and 

furthermore if any change in taste and texture. 

Significantly, two distinctive mechanical angles 

are followed both warm and non-warm 

preparing of meat conservation. Every strategy 
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included is considered as an obstacle to limit 

microbial multiplication and blends of cycle 

called obstacle innovation, which can be applied 

to accomplish additive characteristics in meat 

safeguarding. The exact perception that drying 

and salting, would save meat without 

refrigeration was made a few huge numberof 

years prior. This audits bargains significantly 

about the warm and non-warm advances 

accessible to date and their preferences and 

drawbacks of meat protection visualized. 

Pal, Mahendra (2018) Since the pre-memorable 

occasions, meat is devoured by people as a 

feature of diet. Meat is a creature flesh that is 

considered as a phenomenal wellspring of high 

organic value protein, zinc, iron, magnesium, 

selenium, phosphorus, and nutrients. Lately, 

worldwide meat creation and utilization have 

expanded. The creation of meat on the planet 

was assessed at 317.17 million tons in 2016. 

Meat is a lot of defenseless to deterioration 

because of chemical and enzymatic activities. 

The breakdown of fat, protein, and sugars of 

meat bring about the improvement of off-scents, 

off-flavor and thin development, which make the 

meat offensive for the human utilization. A few 

factors, for example, dampness, light, 

organisms, climatic oxygen, temperature, and 

endogenous proteins impact the freshness and 

timeframe of realistic usability of meat. 

Organisms are universal in appropriation and 

can arrive at the meat from various sources 

hence causing its deterioration. Along these 

lines, different advancements are utilized to 

safeguard the meat so as to inactivate/devastate 

the microorganisms, which are ensnared in 

foodborne diseases. Canned food put away in 

cool and evaporate spot can last to a year. Since 

preservation of meat by illumination requires 

substantial venture, its business application is 

still in its outset. It is accentuated that 

preservation of meat is basic to forestall the 

event of deteriorative changes brought by 

microbial, chemical and physical process. 

Further, all around saved meat can give security 

against all perils for an impressive time. 

Aghamohammadi, Banafsheh &Hadidi (2014) 

the particular impacts of chilling and freezing 

are meat delicacy and texture, trickle creation, 

meat color and appearance and scent and flavor. 

Low temperatures are needed during corpse 

stockpiling to forestall microbial decay. Cold 

shortening or cold hardening relies upon the 

distinction between hot cadaver and natural 

temperatures. Cadaver size and level of heftiness 

are different elements that impact remains 

temperature decrease. Most worry during 

capacity, dissemination and retail show of meat 

and meat items is the base development 

temperature for a microorganism. Domestic 
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refrigeration and freezing essentially improves 

the texture, deliciousness and fragrance of meat. 

This paper examines the impacts of chilling and 

freezing on the nature of meat. 

Mehta et.al., (2013) Meat and meat items are 

being perceived as a decent wellspring of 

numerous supplements however a negative 

mission against them has prompted the 

improvement of idea of planner meat items. 

Among the different nutritional lacks recognized 

in agricultural nations, protein unhealthiness has 

been accounted for to be generally intense. 

Aside from the way that protein admission is 

extremely low; its majority originates from 

vegetable sources. Enzymatic autolysis of 

sugars, fats, and proteins of the tissues brings 

about relaxing and greenish discoloration of 

meat and may prompt microbial disintegration. 

Dave et.al., (2011) Freshness is a key element of 

complete nature of food. Additionally, it is the 

after-effect of the apparent multitude of wanted 

attributes that are worthy things to be 

acknowledged for utilization. Poultry meat is a 

significant in human nourishment due to its 

quality. Contrasted and other domestic creatures 

delivering meat, the winged animal has the 

upside of giving in every case fresh meat 

through her lower body weight. Meat quality is 

profoundly reliant on pre butcher treatment of 

domesticated animals and post butcher treatment 

of meat. Among the principle factors influencing 

meat quality is pH, which is dictated by the 

glycogen substance of the muscle and differs 

from 5.4 to 5.7 in post thoroughness muscle; 

another significant factor is temperature, which 

must be immediately diminished from 37°C to 

refrigeration temperatures (4–8°C).  

IV. METHODOLOGY ADOPTED 

 Data Collection  

The Chicken and Goat meat were cut into 

bits of legitimate size and were purged with 

water, at long last preserved with in plastic 

boxes in the refrigerator between 0 to - 4°C. 

A gathering of arbitrarily chosen three bits 

of Chicken and Goat meat were eliminated 

from ice and utilized in the wake of 

defrosting for chemical examination and 

physical investigation by sensory evaluation 

 Parameters for Flesh Food 

The parameters concentrate under the current 

examination for flesh food samples are: 

Chemical parameters 

 Carbohydrate 

 Protein 
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 Fat 

 Moisture 

 pH 

 Total Volatile Base Nitrogen (TVB-N) 

 Peroxide value (PV) 

Physical parameters 

 Colour 

 Texture 

 Odour 

 Chemicals Used 

The greater parts of the chemicals have been 

utilized in the proposed research work that has 

been bought from E.Mark (India) Ltd. 

 Glasswares used: 

Borosil glass products have been utilized in the 

current study. 

V. DATA ANALYSIS AND INTERPRETATION 

Table 1: Consequence of periods of storage on sensory evaluation of colour of Meat at the time of 

storage at refrigerator 

Period of storage (Day) Chicken (Mean ± SE) Goat meat (Mean ± SE) 

0 8.89±0.11
f
 8.56±0.18

f 

3 7.78±0.15
e 

7.33±0.17
e 

6 6.56±0.18
d 

6.44±0.11
d 

9 5.67±0.15
c 

5.67±0.14
c 

12 4.34±0.12
b 

4.33±0.12
b 

15 2.44±0.17
a 

2.67±0.18
a 

Figures with different alphabet denote significance level at 5% 
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Colour: Table- 1 demonstrate the score worth of 

colour of Goat and Chicken meat at the time of 

storage at the fridge. The results indicate that 

there was gradual but significant (p≤0.05) 

lessening in colour score in both the 2 varieties 

of meat as much as fifteen days of storage. The 

decrease might be because of the oxidation of 

Myoglobin (Fe
2±

) that are in the muscle to 

Metmyoglobin (Fe
3±

) at the time of storage. 

Additionally, it reveals as a result of the analysis 

that the pattern of reduce is identical in both the 

cases as well as the colour score of the meats are 

actually regarded as to be appropriate as much 

as nine days or weeks as the colour score limit is 

actually > five. The outcome isn't corroborated 

with the findings of Rabach et al (1982) that 

reported no colour change of Chicken meat up to 

six periods when it was viewed with potassium 

sorbate. 

Table 2: Consequence of periods of storage on sensory evaluation of meat of Texture at the time of 

storage at refrigerator 

Period of storage (Day) Chicken (Mean ± SE) Goat meat (Mean ± SE) 

0 9.00±0.14
f
 8.67±0.17

f 

3 7.32±0.11
e 

7.57±0.15
e 

6 6.78±0.15
d 

6.22±0.18
d 

9 5.78±0.16
c 

4.33±0.14
c 

12 4.22±0.16
b 

3.44±0.12
b 

15 3.33±0.17
a 

2.22±0.15
a 

Figures with different alphabet denote significance level at 5% 

Texture: The after consequences of score esteems for texture of Chicken and Goat meat at the time of 

storage at refrigerator are introduced in 

Table4.31.The outcomes demonstrate the 

underlying higher score esteem (9.00± 0.04) in 

Chicken meat than that of Goat meat (8.67± 

0.17) and the score esteems are diminishing 

statistically noteworthy (p<0.05) way with 
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duration of period of storage in both the cases, at 

long last lowest worth was reached in Goat meat 

on fifteenth day of storage rather than Chicken. 

It is notable that the Chicken meat is a lot milder 

and minimized than that of Goat meat because 

of little width of muscle strands. Hence, it was 

normal the lowest texture score and just as 

beginning lower score in Chicken however the 

current examination didn't mirror what may be 

because of the age and related elements of the 

samples taken under investigation. The 

diminishing request of score esteems is verified 

with the discoveries of Khan et al (2006) and 

Vaidanathan et al (2008). As indicated by them 

slow structural disintegration of connective 

tissue protein and myofibrillar protein increment 

the hydrolysis and delicacy of Chicken meat 

which might be liable for diminishing texture 

score. 

VI. CONCLUSION 

The quality of frozen/thawed meat is affected by 

the amount of frozen and unfrozen water, 

freezing rate and the temperature and time of 

frozen storage. The proportion of unfrozen water 

influences the rate and extent of physical, 

chemical, and biochemical processes in meat.  

The quality of flesh decreases after demise as a 

result of microbiological spoilage as well as 

chemical reactions for example changes in 

protein as well as lipid fractions, the 

development of biogenic amines. 

The message got from this investigation is that 

homegrown refrigerator can't be the sheltered 

guardianship to have the hundred percent, 

nutritive estimations of stored foods in spite of 

the fact that we need to bargain with lesser food 

esteems because of our quicker way of life. 

Score estimations of Color, Texture and Odor 

acquired by 9 Hedonic Scale are discovered to 

be diminished altogether (P≤0.05) as storage 

period expanded.  
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