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Abstract

The experiment was conducted to find out the effect of frozen duration (-20°C) on the quality of
raw cow liver. For this purpose, raw cow liver samples were divided into three treatment groups.
They were treated as 0 days, 60 days, and 120 days as T1, T2, and T3 respectively. Sensory
parameters (color, odor, juiciness and tenderness), proximate analysis (DM, CP, EE Ash), pH
value, cooking loss, water holding capacity, TBARS value and microbiological examination were
determined in order to evaluate the quality of raw cow liver at different frozen duration. Color,
odor, juiciness, and tenderness were decreased among different frozen duration significantly
(p<0.05). Dry matter content increased (p<0.05) with the increase of storage days. CP and EE
content decreased (p<0.05) with the increase of storage days. As well as with the advancement of
days, ash content were increased significantly (p<0.05). pH values were decreased with the
increase of storage days. The cooking loss (%) were increased (p<0.05) with the increase of
storage days. Water holding capacity were decreased (p<0.05) with the increase of storage days.
Thiobarbituric acid values were increased (p<0.05) with the increase of storage days. TVC (log
CFU/g), TCC (log CFU/g), and TYMC (log CFU/g) were increased (p<0.05) with the increase of
storage days comparison to 0 days. In conclusion, from this study on sensory evaluation,
nutritional content, physicochemical properties, biochemical analysis and microbial assessments, it
has been found that up to 120 days is safe for human consumption.

Introduction

Meat and meat products are a major source of complete protein, containing all essential amino
acids in sufficient amounts for human consumption (Akhter et al., 2009 and 2022; Akter et al.,
2009; Azad et al., 2021; Kawsar et al., 2006; Lawrie, 2006; Tushar et al., 2023). Long-term
abstinence from meat and meat products and other sources of animal protein in the human diet can
lead to protein deficiencies in human body, which is accompanied by dysfunction of blood
formation, fat metabolism, and vulnerability to infectious and cold-related diseases (Arihara, 2006;
Chakrabartty et al., 2024; Hashem et al., 2021, 2022 and 2024). Offal such as liver, heart, tongue,
kidneys, blood, skin, bone etc. represent an essential source of protein, vitamin and mineral
elements. In terms of nutritional value, offal is divided in two groups. The first grade of offal
constitutes such organs as the liver, tongue, brain, kidneys of cattle and pigs, meat cut from bones,
heart, cow skirt, tail and udder of cattle. Rumen, pig stomach, larynx, weasand meat, pig tail, pork
legs and ears, rennet stomach, cattle snout and ears, lungs, trachea, spleen, testes are considered the
second grade of offal (Kakimov et al., 2016). Offal yield is on an average 22% from cattle, 17%
from pigs and 20% from sheep and goat by live weight (Kakimov et al., 2017). The nutritive value
of first- grade offal is equal to that of normal meat; however, in some cases vitamin and mineral
content is higher (Kovaleva and Shul’gina, 2014). The liver of slaughtered animals has the highest
protein content of other forms of offal. It includes globulin, albumen, glycoproteins, ferritin and
ferrin, vitamin B complexes and vitamin A, riboflavin, copper, foliate, iron and choline (NUTTAB,
2006; USDA, 2007). Cow liver provides us with significant amounts of protein, vitamins, and fat
that keep our body healthy (Kalhy, 2011; Yasmin et al., 2022). However, liver products are
considered a high-risk food as these are highly nutritious and serve as an ideal medium for
bacterial growth. Contamination due to poor hygienic practices by food handlers and instruments
such as cutting boards, machines, and all other related materials used for preparation of liver to sell
to consumers and processing, rather than intrinsic characteristics of the tissues (Gill and Jeremiah,
1991; Sheridan and Lynch, 1988). The major cause of liver spoilage is microbial growth. The
nature of the spoilage microflora is affected by storage condition (Azad et al., 2022; Hanna et al.,
1982; Hernandez-Herrero et al., 1999; Rahman et al., 2023; Torun et al., 2023). Their microbial
quality is a function of poor product handling, unhygienic practices, and poor temperature control
during collection. Freezing is most widely used methods for liver preservation and frozen food is
usually stored at -18°C to -23°C. Nowadays there are some supermarkets are available in
Bangladesh. They are selling different meat and meat by-products stored at freezing temperature to
retard the growth of microorganisms. But in Bangladesh aspects there is lack of information
regarding aright the shelf life of cow liver stored in freezing temperature. Therefore, the aim of this
study to detect the effect of long-term frozen duration on the sensory, nutritional, physicochemical
and microbial properties of cow liver and to predict the shelf-life of frozen liver.
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Materials and Methods
Place of Experiment

The experiment was carried out in the laboratory of the Department of Animal Science at Bangladesh Agricultural University
(BAU), Mymensingh, Bangladesh.

Sample Collection

Six cow livers were collected from local market, Mymensingh. The samples were from physically healthy cow of almost same
age (about 3 to 3.5 years old). The liver samples were then immediately transferred to the “Animal Science Laboratory” and
carried out for experimental analysis.

Preparation of Jar and Other Instruments

Both hot water and detergent powder were used to clean all necessary instruments and jars or containers and then desiccated
properly before starting the experimental activities.

Preparation of Cow liver Sample

The liver samples were packaged in sterilized polyethylene bags and transported to the analytical laboratory by isothermal
containers with ice. Then these were stored at -18°C for further analysis. After that liver sample was taken as per requirement.
Before analysis frozen samples were thawed for 3 hours at room temperature.

Sensory evaluation

Different sensory attributes were examined. Each cow liver sample was evaluated by a panel of 6-trained members. The sensory
questionnaires assessed the following qualities: color, odor, juiciness, and tenderness, on a 5-point balanced semantic scale
(weak to strong) (Hashem et al., 2023). Evaluation was conducted based on the above criteria. Panelists were selected among
department member and students. Before the sample evaluation, all panelists were acquainted with the scale attributes (color,
odor, juiciness, and tenderness) of liver using an intensity scale. They were trained according to the American Meat Science
Association guidelines. The sensory evaluation took place in individual booths, with controlled light, temperature, and humidity.
Sensory scores were 5 for excellent, 4 for very good, 3 for good, 2 for fair and 1 for poor (Ahmad et al., 2013). All samples were
served in the Petri dishes. Finally 1st Sensory evaluation on day 0 was accomplished. The whole process was repeated on day 60
and day 120.

Proximate Composition

Proximate composition such as Dry Matter (DM), Crude Protein (CP), Ether Extract (EE), and Ash were carried out according to
the methods AOAC (2005). All determination was done in triplicate and the mean value was reported.

pH measurement

pH value of raw liver was measured using a pH meter from raw liver homogenate by using HANNA Meat pH Meter according
to its operating manual. The homogenate was prepared by blending 5 g of liver with 10 ml distilled water.

Cooking loss

The fresh cow liver samples were weighted (initial weight). Firstly weighted liver boiled at water bath to 100°C. After completed
boiling, samples were removed from the water bath and covered with foiled paper to remove the surface water properly and final
weight taken of boiled liver. The formula for cooking loss is:

Cooking loss(%) = w;wi% X 100
w2
Where, w2 = liver weight before cooking and w3 = liver weight after cooking.
Water holding capacity

The water holding capacity will be evaluated based on thawing drip loss, natural drip loss and cooking loss, forced drip loss by
the Grau and Hamm method (Nerrung and Buncic, 2008), and the ability to bind added water by the centrifugal method
described by(Arihara, 2006).
The formula of water holding capacity is:

Weight of sample after centrifugation

. (00 1
Water holding capacity (%) Weight of sample before centrifugation * 100

Biochemical analysis

There was one kind of biochemical analysis which is Thiobarbituric Acid Value (TBARS). This type of analysis are discussed
below.

Thiobarbituric Acid Values (TBARS) (mg-MDA/kg)

Lipid oxidation was assessed in triplicate using the 2-thiobarbituric acid (TBA) method described by (Malvestiti et al., 2007).
Liver samples (5 g) were blended with 25 mL of 20% trichloro acetic acid solution (200 g/L of tricholoro acetic acid in 135
mL/L phosphoric acid solution) in a homogenizer for 30 s. The homogenized sample was filtered with Whatman filter paper
number 4, and 2 mL of the filtrate was added to 2 mL of 0.02 M aqueous TBA solution (3 g/L) in a test tube. The test tubes were
incubated at 100°C for 30 min and cooled with tap water. The absorbance was measured at 532 nm using a UV-VIS
spectrophotometer (UV-1200, Shimadzu, Japan). The TBA value was expressed as mg malonaldehyde per kg of liver sample.



Microbial assessment

For microbial assessment total viable count (TVC), total coliform count (TCC) and total yeast mold count (TYMC) were
undertaken. These analyses were done at alternative days for the economic use of chemicals. To determine these parameters the
procedures which are described below:

Preparation of samples for TVC, TCC and TYMC

A quantity of 10 g of cow liver sample was aseptically excised from stored stock sample. Each of the stored cow liver samples
was thoroughly and uniformly macerated in a mechanical blender using a sterile diluent (0.1% peptone water) as per
recommendation of International Organization for Standardization (ISO, 1995). A quantity of ten (10) gram of the minced cow
liver sample was taken aseptically transferred into a sterile container containing 90 ml of 0.1% peptone water. A homogenized
suspension was made in a sterile blender. Thus 1:10 dilution of the samples was obtained. Later on using whirly mixture machine
different serial dilutions ranging from 10-2 to 10-6 were prepared according to the instruction of the standard method (ISO,
1995).

Media and reagent employed for TVC, TCC and Yeast-Mold count
Solid media and reagents

The media employed for these bacteriological analyses included plate count agar (PCA), MacConkey agar (MA) and potato
dextrose agar (PDA). The commercial media were prepared according to the direction of the manufacturers. The diluent used
during the study was 0.1% peptone water.

Glassware and other appliances

Different types of glassware and appliances were used during the course of the experiment. These were as follows: Test tubes
(with or without Durham®s fermentation tube and stopper), petri dishes, conical flask, pipette (1 ml, 5 ml, 10 ml and 25 ml
capacities), glass rod spreader, test tube stand, mortar and pestle, whirly mixture machine, blender machine, water bath,
incubator, refrigerator, sterilizing instruments, hot air oven, ice boxes, electronic balance, electronic pH meter etc.

Preparation of media

A quantity of 11.50 g of PCA agar and 15.6 g of MA agar were dissolved in 500 ml and 300 ml of cold distilled water
respectively in two separate conical flasks and heated to boiling for dissolving the ingredients completely. In case of PDA, 200 g
of previously peeled and sliced potato was taken in 1000 ml of distilled water and boiled for an hour. After boiling, sieving was
done through clean cheese cloth. 20 g of commercial dextrose and 15g of agar were added to the potato infusion solution and
heated up to boiling to dissolve the ingredients completely. Later, the media were sterilized at 121°C (6.795 kg pressure/sq inch)
for 15 minutes in an autoclave. The final reaction was adjusted to pH 7.0 = 0.1. The agar was then ready for pouring. Before
pouring, the medium was kept in a boiling water bath at 45°C.

Enumeration of total viable count

For the determination of total bacterial counts, 0.1 ml of each ten-fold dilution was transferred and spread on triplicate PCA agar
using a sterile pipette for each dilution. The diluted samples were spread as quickly as possible on the surface of the plate with a
sterile glass spreader. One sterile spreader was used for each plate. The plates were then kept in an incubator at 35°C for 24-48
hours. Following incubation, plates exhibiting 30-300 colonies were counted. Colonies were counted with the aid of a colony
counter. The average number of colonies in a particular dilution was multiplied by the dilution factor to obtain the total viable
count. The total viable count was calculated according to ISO (1995). The results of the total bacterial count were expressed as
the number of organism of colony forming units per gram (CFU/g) of cow liver samples. Enumeration of total coliform count
(TCC) for the determination of total coliform counts, 0.1 ml of each ten-fold dilution was transferred and spread on triplicate
MA agar using a sterile pipette for each dilution. The diluted samples were spread as quickly as possible on the surface of the
plate with a sterile glass spreader. One sterile spreader was used for each plate. The plates were then kept in an incubator at 35°C
for 24-48 hours. Following incubation, plates exhibiting 30- 300 colonies were counted. Colonies were counted with the aid of a
colony counter. The average number of colonies in a particular dilution was multiple by the dilution factor to obtain the total
coliform count. The total coliform count was calculated according to ISO (1995). The results of the total coliform count were
expressed as the number of organism of colony forming units per gram (CFU/g) of cow liver samples.

Enumeration of total coliform count

For the determination of total coliform counts, 0.1 ml of each ten-fold dilution was transferred and spread on triplicate MA agar
using a sterile pipette for each dilution. The diluted samples were spread as quickly as possible on the surface of the plate with a
sterile glass spreader. One sterile spreader was used for each plate. The plates were then kept in an incubator at 35°C for 24-48
hours. Following incubation, plates exhibiting 30-300 colonies were counted. Colonies were counted with the aid of a colony
counter. The average number of colonies in a particular dilution was multiplied by the dilution factor to obtain the total coliform
count. The total coliform count was calculated according to ISO (1995). The results of the total coliform count were expressed as
the number of organism of colony forming units per gram (CFU/g) of liver samples.

Enumeration of Yeast-Mold count

For the determination of yeast and mold counts, 0.1 ml of each ten-fold dilution was transferred and spread on triplicate PDA
agar using a sterile pipette for each dilution. The diluted samples were spread as quickly as possible on the surface of the plate
with a sterile glass spreader. One sterile spreader was used for each plate. The plates were then kept in an incubator at 25°C for
48-72 hours. Following incubation, plates exhibiting 30-300 colonies were counted. Colonies were counted with the aid of a
colony counter. The average number of colonies in a particular dilution was multiplied by the dilution factor to obtain the yeast
and mold count. The yeast and mold count was calculated according to ISO (1995). The results of the yeast and mold count were
expressed as the number of organism of colony forming units per gram (CFU/g) of cow liver samples.



Statistical analysis

Data were analyzed statistically by using MSTATC package in one way analysis of variance test as per Completely Randomized
Design (CRD). Means were considered significantly different for (p<0.05). Data presented are shown as means + SD.

Results and Discussion

Sensory Evaluation

The observation of color score of different frozen duration on liver are shown in Table 1. The range of overall observed color
score at different treatment was 5 to 3.1. Color scores were decreased (p<0.05) with the increase of storage duration. Most
preferable color was observed from 0 days among three treatments group and less preferable color was observed from 120 days.
Gradual decline in appearance and color scores of cow liver stored at frozen conditions might be due to pigment and lipid
oxidation resulting in non-enzymatic browning between lipids and amino acids. A similar result was reported by (Hernandez-
Herrero et al., 1999) conducted an experiment on shelf life of Ostrich (Struthio camelus) liver stored under different packaging
conditions. Changes in color of the muscle and blood pigments determine the attractiveness of fresh red meat, which in turn
influences the consumer’s acceptance of meat products (Pearson, 1994).

The flavor score of different frozen duration on liver are shown in Table 1. The range of flavor score among three storage
duration was 5 to 3.2. Flavor scores were decreased (p<0.05) with the increase of storage life. The most preferable flavor was
observed from 0 days and the less preferable flavor from 120 days. The lower flavor scores may be related to the increased
malonaldehyde formation due to oxidation of fat, which has detrimental effect on the flavor and firmness of the product
(Malvestiti et al., 2007). Deterioration of flavor during storage might be due to microbial growth, formation of FFA and
oxidative rancidity.

The juiciness score of different frozen duration on liver are shown in Table 1. The range of overall observed juiciness score at
different storage duration was 5 to 2.83. Juiciness scores were decreased (p<0.05) with the increase of storage life. Among these
three storage duration most preferable juiciness score was observed from 0 days and less preferable juiciness score was observed
from 120 days. That’s why cow liver leak juices when they were stored. The result of this experiment is also related to
(Leygonie, et al., 2011) findings. Similar sensory values were also found by Sharker et al., (2024) in doe liver.

Table 1: Sensory parameters of liver at different frozen duration

Parameters Frozen duration Level of Significance
0d 60 d 120d
Color 5.00%+0.01 456 0+0.11 3.10°+0.02 P<0.05
Flavor 5.002 +0.45 41334001 3.20°+0.13 P<0.05
Juiciness 5.00% £0.01 3.1680+0.06 2.83%+0.38 P<0.05
Tenderness 5.00% +0.04 3.85%0+0,25 2.97°+0.12 P<0.05

Means in each row having different superscript vary significantly at values p < 0.05. Values are presented as mean+SD.

The range of overall observed tenderness score at different frozen duration was 5 to 2.97 (table no 1). Tenderness score was
decreased (p<0.05) with the increase of storage life. Among these three storage duration most preferable tenderness score was
observed on 0 day and less preferable tenderness score was observed at 120 day. Tenderness is interrelated with DM content of
the liver. With the increasing of storage period DM was increased consequently, tenderness was decreased with day’s intervals.
The result of this experiment is also agreed with Leygonie et al., (2011) findings. Several researches have associated tenderness
of meat with the breakdown of myofibrillar proteins affected by the presence of calcium-dependent proteases or calpains.

Proximate analysis
The values of proximate components are shown in Table 2.

Table 2: Proximate components of liver at different frozen duration

Parameters Frozen duration Level of Significance
0d 60 d 120d
DM (%) 28.89°+0.68 20.37%+0 89 30.87%+0.62 P<0.05
CP (%) 24.00%+0.31 22.69%+0.37 20.80°+0.26 F <005
EE (%) 4.39%0,01 3.96%40.09 3.38%+0.00 P <0.05
Ash (%) 1.31%0.27 15440 36 1.74%+0.28 P <005

Means in each row having different superscript significantly at values p < 0.05.Values are presented as mean+SD.

The DM content of different storage duration are shown in Table 2. The range of overall observed DM content at different
storage duration was 28.89% to 30.87%. DM content was increased (p<0.05) with increase of storage days among these
observation. The same trend was also observed by (Garrett & Hinman, 1971) and they reported that DM content increased
during frozen storage.

The CP content of different storage duration is shown in Table 2. The range of overall observed CP content at different storage
duration was 24.09% to 20.80%. The CP content was decreased with the increased storage days. The most preferable CP content
was observed from day 1. The same trend was also observed by (Garrett & Hinman, 1971) and they reported that CP content
decreased during frozen storage.

The EE content of different storage duration is shown in Table 2. The observation of EE at different storage duration was 4.39%
to 3.38%. Among these three storage duration most preferable EE content was observed from 0 days. The lowest amount of EE



content indicates this product is less preferable for consumer health. Less preferable EE content was observed at120 day. EE
content was significantly (p<0.05) decreased among these observations.

The ash content of different storage duration is shown in Table 2. The range of overall observed ash content at different storage
duration was 1.31% to 1.74%. Ash content was increased (p<0.05) among these observations. A non-significant decrease in ash
percentage was reported by (Kalhy, 2011) which coincided with this study. Kakimov et al., 2017 found that cow liver contains
about 1.30% ash. Similar results for proximate components were also found by Sharker et al., (2024) in doe liver.

Physicochemical properties
The physicochemical properties such as pH, and cooking loss were determined and the results obtained are shown in Table 3.

Table 3: Physicochemical properties of liver at different frozen duration

Parameters Frozen duration Level of Significance
0d 60 d 120d

capacity () 89094050 67011049 84012035 p<005

oh 6.30%40.09 5.97%+0.12 5.73%40.14 P <005

Cooking loss (%) 15.14°079 22'84%0'73 2633097 P <0.05

Means in each row having different superscript vary significantly at values P< 0.05. Values are presented asmeantSp.

The range of overall observed raw pH at different storage duration was 6.30 to 5.73. pH values were decreased (p<0.05) with
increase of storage days among these observations. Among these three storage duration most preferable pH was observed from 0
day. The data showed a slight decrease in the pH values and an increase in the acidity values for all samples along with storage
time during 120 days of storage as a result of the increase of free fatty acids due to rancidity. The pH of fresh liver is 6.72 to
6.94. pH of frozen liver ranges from 5.5-6.2 is acceptable limit for human consumption (ES., 2007).The range of overall
observed cooking loss at different storage duration was 15.14% to 26.33%. Cooking loss were increased (p<0.05) with increase
of storage days. Among these storage duration most preferable cooking loss was observed at 0 day. The lowest amount of
cooking loss indicates this product is most preferable for consumers’ choices than others. The less preferable cooking loss was
observed at 120. Cooking loss refers to the reduction in weight of liver during the cooking process (Kovaleva and Shul’gina,
2014). Major components of cooking losses are thawing, dripping and evaporation. Thawing loss refers to the loss of fluid
resulting from the formation of exudates following freezing and thawing (Kovaleva and Shul’gina, 2014). Such losses are lower
following a rapid freezing compared with slow freezing. This is because of small crystallization formed by the rapid freezing.
Dripping is the loss of fluid from liver and water evaporation from the shrinkage of proteins (actin and myosin). Cooking loss in
liver is important for maintaining an attractive retail display of liver. For example, meat and their products are a rich source of
proteins, essential minerals and vitamins. The increased loss of such nutrients deteriorates the meat nutritional quality and lowers
its purchase (Kovaleva and Shul’gina, 2014). The meat also tends to shrink during the cooking process due to the denaturation of
meat protein; the loss of water and fat also contribute to the shrinking process.

The range of overall observed WHC at different treatments was 89.09% to 84.01%. Water holding capacity were decreased
(p<0.05) with increase of storage days. Among these storage duration most preferable WHC was observed at 0 day. The lowest
value of WHC was observed at 120 day.

Biochemical properties

Biochemical properties indicate the good or bad quality of liver. The value of biochemical components such as TBARS is shown
in Table 4.

Table 4: Biochemical properties of liver at different frozen duration

Parameters Frozen duration Level of Significance
od 60d 120d
TBARS (mg- b b - —
MDA/Kg) 0.2827+0.05 0.3637%0.05 0.497°+0.03

Means in each row having different superscript vary significantly at values p<0.05. Values are
presented as mean+SD.

The range of overall observed TBARS value at different storage duration was 0.282 to 0.497 (mg-MDA/kg). Among these three
storage duration, the lower amount of TBARS value was observed at 0 day group and highest amount observed at 120 day. The
TBARS values increased (p<0.05) with increase the storage duration. With the TBARS values >0.5 mg/kg, unpleasant flavor
would be detected (Hansen et al., 2004). So, in the present research upto 120 days frozen storage of cow liver the TBARS value
did not exceed the secure level. Similarly, TBARS values increased (p<0.05) with increases the frozen duration but not exceed
the secure level at 120 day in doe liver (0.41+0.01) founded by Sharker et al., (2024).

Microbiological assessment

The present study observed the presence of micro-flora (TVC) and food borne pathogens (Coliform and Yeast-Mold) on fresh
and frozen stored cow liver. The effect of frozen duration on microbial population of cow liver is presented in Table 5. Though
the TVC, TCC and TYMC values were increased with the increase of frozen duration, the TVC, TCC and TYMC values were in
secure range up to 120 days. All microbial values did not exceed reference limit (maximum secure values for TVC <6 log cfu/g,
TCC <3.5 log cfu/g, TYMC <2.50 log cfu/g Cheng et al., 2017) up to 120 days.



Table 5: Microbiological assessment of liver at different frozen duration

Frozen duration

Parameters 0d 60d 120 d Level of Significance
TVC (logCFU/g) 462°40019 292°+0,017 5.01%40.049 P <0.05
TCC (logCFU/g) 2.35°40.009 256°+0.030 2.97%+0.029 P <0.05

TYMC (logCFU/G) 118°+0.070 1.62°20.090 1.98%:0.00 P<005

Means in each row having different superscript vary significantly at values p < 0.05. Values are presented as meantSp.

The TVC value of different storage duration are shown in Table 5. The initial value of TVC for fresh cow liver was 4.62 log
CFU/g liver, indicating good quality liver. Cross-contamination from the environment (i.e., the air or food handlers) or from the
survival of spores or resistant cells was possible in this study as well as in commercial operations. Some bacteria may be present
in the sample, but their growth is controlled under storage conditions (Koutsoumanis et al., 2008). The observation from
different storage duration indicates there were differences (p<0.05) of TVC values. The plate count in the fresh sample. (4.62
logCFU/g) was significantly lower than the frozen stored samples. The less amount of TVC value indicates this product is most
preferable for consumers’ health. The range of overall observed treatment values of TVC was 4.62 log CFU/g to 5.01 log CFU/g.
The amount of TVC was increased with the storage periods.

The TCC value of different frozen storage are shown in Table 5. The range of overall observed TCC from the cow liver was 2.35
to 2.97 (log CFU/g) at different storage duration. The observation from different storage duration indicate there were significant
differences of TCC values. Among this storage duration, the TCC in the control sample (2.35 log CFU/g) was significantly lower
than other treatments. Most preferable TCC content was observed at 0 days group. TCC value was increased due to increasing
storage period deteriorating of fat and helped to prevent the metabolism of fat by bacteria.

The TYMC value of different storage duration are shown in Table 5. The range of overall observed TYMC from the cow liver
was 1.18 to 1.98 (log CFU/g), at different storage duration. The observation indicate that there were significant differences
(p<0.05) of TYMC values among these storage duration. Among these storage duration, the TYMC in the fresh sample (1.18 log
CFU/g) was significantly lower than others and highest TYMC was at 120 day. The less amount of TYMC value indicates this
product is most preferable for consumers’ health. With the increased of storage period TYMC values were increased. Similar
microbial results were also found by Sharker et al., (2024) in doe liver.

Conclusion

In conclusion, from this study on sensory evaluation, nutritional content, physicochemical properties, biochemical analysis and
microbial assessments it has been found that upto 120 days frozen stored cow liver is safe for human consumption. Further
studies are recommended with the increased frozen duration.
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