JOURNAL OF CHEMICAL
PROCESS ENGINEERING Vol. 10 No. 1 (2025) [
. W

Research Paper
The Effect of Temperature and Storage Time on the Quality of Frozen Food Nuggets
Lastri Wiyani, G Gusnawati*, Muhammad Fauzan, Nur Annisa

Department of Chemical Engineering, Faculty of Industrial Technology, Universitas Muslim Indonesia, Makassar, 90231

Artikel Histori : Submitted 4 February 2025, Revised 13 April 20205 , Accepted 30 Mey 2025, Online 31 Mey 2025
g https://doi.org/10.33096/ jcpe.v10i1.1656

ABSTRACT: This study aims to determine the effect of storage temperature on the quality of nuggets (frozen food) and the effect of
storage time on their quality.The test results showed that the Total Plate Count at room temperature (28°C-30°C) on day 1 did not
meet the standard. Similarly, at refrigerator temperature (10°C), the values on days 12 and 16 did not meet the standard. Meanwhile,
at freezer temperature (-16°C), all samples met the standard of <105 cfu/g. For the Yeast and Mold test, the results did not meet the
standard at room temperature (28°C-30°C) on day 1 and at refrigerator temperature (10°C) on days 12 and 16. However, at freezer
temperature, the nugget samples met the standard requirement of a maximum of 1 x 10? cfu/g.The E. coli test results for all storage
conditions (room temperature, refrigerator, and freezer) met the requirement of <3 cfu/g. For the Coliform test, the sample stored at
room temperature on day 1 did not meet the requirement, whereas samples stored at refrigerator and freezer temperatures met the
standard of 10 cfu/g. In the Proximate Analysis, nuggets stored at room temperature had a moisture content of 51.66%, protein content
of 9.62%, and fat content of 10.05%. Meanwhile, those stored at freezer temperature had a moisture content of 61.48%, protein
content of 10.23%, and fat content of 10.36%. However, some proximate components, such as moisture and fat content, increased
during storage.
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1. INTRODUCTION

The chicken-based foodstuffs are becoming increasingly popular with a growing consumption mainly
as “ready-to-eat” products, such as frozen chicken nuggets since less spending time on preparation, good
nutritional quality as a protein source and low cost are provided [1]. One of the ways taken to prevent damage
to chicken meat is by processing it into nugget products. Food or food is needed by humans as a source of
nutrients and also a source of energy. The existence of frozen food products is also used to present practicality
and increase the added value of processed meat products [2]. Chicken meat is one of the animal protein foods
that has high nutritional value, has good taste, and is easy to obtain in fresh form and is abundant in the market
[3]. However, chicken meat spoils quickly because it is easily contaminated with microbes. One of the ways
taken to prevent damage to chicken meat is by processing it into nugget products [4]. Nugget is a processed
ground beef product that is added with binding agents and mixed with spices then covered with egg whites
(batter) and bread flour (breading) then pre-fried then packaged and frozen to maintain quality [5]. Chicken
nuggets are increasingly known as highly nutritious processed meat foods and their availability in supermarkets
is relatively abundant and increasingly preferred by consumers [6]. Shifts in habits and lifestyles, especially in
urban communities that consume hygienic, ready-to-eat, time-saving, practical, easy-to-cook, and easy-to-
obtain food products, have had an impact on the increasingly open market opportunities for frozen food
products that meet consumer tastes. One of the ready-to-eat processed foods that people like today is chicken
nuggets [7]. Frozen food are processed food products that are instant and frozen, have a relatively long shelf
life, and are easy to process and serve. The preservation technology that has been applied is to lower the storage
temperature to the freezing point to reduce the rate of decay [8]. Processed meat products are highly-perishable

Published by Corresponding Author *
Department of Chemical Engineering gusnawati@umi.ac.id

Faculty of Industrial Technology
Universitas Muslim Indonesia, Makassar ‘@ @@@
Address

Jalan Urip Sumohardjo km. 05 (Kampus 2 UMI) Makassar- Sulawesi Selatan
e-mail : jcpe@umi.ac.id



https://doi.org/10.33096/%20jcpe.v10i1.1656

Citation: L. Wiyani, G. Gusnawati, M. Fauzan, N. Annisa, 2025, The Eeffect of Temperature and Storage Time on the Quality of Frozen Food _
Nuggets Journal of Chemical Process Engineering, 10 (1), 40-50

food products, food that has a high risk of damage so that it requires a preservation process with low
temperatures to maintain its quality. The freezing process will slow down the rate of biochemical and
microbiological changes in food, frozen food products must be delivered at temperatures between -1°C and -
8°C [9]. Microorganisms will not thrive in food stored below the minimum temperature required for their
growth, but if the temperature increases, bacteria can survive and continue to thrive [10]. Total bacteria is one
of the microbiological quality standards regulated in food regulations. Food that has been contaminated with
pathogenic bacteria in excess of the standard can cause food poisoning, which can result in illness for the
person who consumes it [11].

Chicken nuggets are processed chicken meat that has been ground and mixed with binders and fillers,
with or without food additives permitted according to BPOM (Food and Drug Administration) regulations,
which are then molded in various forms, cooked, and served in the form of frozen food [12]. Nuggets are
processed meat products made from various types of meat, such as chicken, beef, and fish. According to
Indonesian National Standard (SNI) 01-6683, chicken nuggets must meet certain nutritional standards, namely
a maximum moisture content of 60%, a minimum protein of 12%, a maximum of 20% fat, and a maximum of
25% carbohydrates [ 13]. However, chicken nuggets are susceptible to spoilage due to their nutritional content
that can trigger microbial growth. Therefore, it is important to ensure that the chicken nuggets consumed are
safe and healthy. In this era of globalization, people's consumption patterns tend to choose food that is practical
and quickly available. However, it can also increase the risk of food contamination by physical, chemical, and
microbial contamination. Therefore, it is necessary to make efforts to ensure the safety and quality of the food
consumed [14].

In a study conducted by Defniwita Yuska [15] in 2022 with the title Storage and Acceptability of
Chicken Nuggets Aloe Vera Gel (AVG) as an Alternative to School Food, Based on this study, the results
were inversely proportional between temperature and shelf life, namely the lower the storage temperature, the
longer the shelf life of a food product, but nevertheless in accordance with the maximum standard reference
of microbes in food ingredients based on SNI 2897 and ISO 4833-1 obtained the results that for pureed and
frozen chicken meat products, the maximum ALT limit is 1 x 10° colonies/g, and that the storage temperature
with the longest shelf life is -20°C with a shelf life of 26.65 weeks [16]. This study concluded that the lower
the temperature, the higher the shelf life of AVG chicken nuggets. This proves that increasingly freezing
temperatures will be able to inhibit the development of microbes [17].

Therefore, this study aims to evaluate that temperature and storage time are two main factors that can
affect the quality of frozen food nuggets. Proper freezing processes and consistent storage temperature control
are essential to maintain product quality. Inappropriate storage temperatures or excessively long storage times
can lead to significant deterioration in quality and the potential for unwanted microbial growth. Then analyzed
by Testing Total Plate Count(TPC), Yeast and Mold, Coliform and E.Coli as well as Analysis of Moisture, Fat
and Protein Content.

2. RESEARCH METODOLOGI

2.1 Tools and Materials

The tools used in this research were refrigators, petri dishes, fintips, erlenmeyers, test tubes, incubators,
hot plates, autoclaves and analytical balances. The ingredients used are chicken nuggets, aquadest, Pepton
Water Buffer solution as a diluent and bacterial growth medium (Plate Count Agar, Chromocult Coliform
Agar, Sabouroud Dextrose Agar).

2.2 Research Methods
The main ingredients such as chicken meat are ground until smooth and then mixed with minced chicken

meat along with garlic, salt, pepper, powdered broth and a few eggs then stirred until evenly distributed, after
that the dough is transferred to a baking dish. Then take enough dough and shape it into nuggets and then, the
nuggets are dipped in wheat flour, then into the beaten egg, and finally rolled in the breadcrumbs until smooth
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Next, the coated nuggets are then steamed for 20 minutes until cooked. Observations on Chicken Nuggets will
be carried out at room temperature storage temperature (28°C-30°C), refrigerator temperature (10°C) for 0, 1,
4, 8, 12 and 16 days and frezeer temperature (-16°C) for 0, 1, 4, 8, 12, 16 and 30 days.

2.3 Obeservation
Observations in this study were made by observation at room temperature, which is 0 and 1 day, at

refrigerator temperature, whichis 0, 1, 4, 8, 12, and 16 days, and frezeer temperature , whichis 0, 1, 4, 8, 12,
16, and 30 days. Observations were made on Total Plate Count, Yeast and Mold Numbers, Escherechia Coli
and Coliform and Proximat Analysis.

2.4 Analytical Procedure

2.4.1 Total Plate Count Procedure

The purpose of this test is to determine the total number of mesophilic aerobic microbes in a frozen
chicken nugget sample as an indicator of hygiene and microbiological quality. Twenty-five grams of chicken
nuggets were taken aseptically and placed in a sterile plastic bag. Then, 225 ml of the first dilution solution
(1:10) was added and homogenized using a stomacher for 1-2 minutes. Serial dilutions were performed from
10! to 10 by taking 1 ml of the previous dilution and adding it to 9 ml of sterile dilution solution. From each
dilution level (usually 107 to 10°), 1 ml of each dilution was added to a sterile Petri dish, followed by
approximately 15-20 ml of sterile Plate Count Agar (PCA) medium that had been thawed and cooled to 45—
47°C. The Petri dish was gently swirled to ensure uniform distribution and allowed to solidify. The next step
was incubation at 35-37°C for 48 + 2 hours in an inverted position. After incubation, colonies were counted
on plates containing 30-300 colonies.

2.4.2 Mold and Yeast Test Procedure

This test aims to measure the number of mold and yeast colonies in frozen chicken nuggets, as the
presence of these fungi can degrade sensory quality, accelerate spoilage, and indicate inadequate sanitation or
storage. Twenty-five grams of chicken nuggets were taken with sterile equipment and placed in a stomacher
bag containing 225 ml of diluent solution (0.1% peptone buffer) and homogenized for 1-2 minutes. Next,
serial dilutions (10! to 10-°) were made by adding 1 ml of the homogenized sample to 9 ml of sterile diluent
solution and gently shaking to ensure homogeneity. From each dilution, 1 ml was taken and placed in a sterile
Petri dish. Then, 15-20 ml of thawed Potato Dextrose Agar (PDA) medium (approximately 45°C) was added.
The plate was then rotated until the solution was evenly distributed (pour plate method) and allowed to solidify
at room temperature. The plates were incubated in an inverted position at 25°C to 28°C for 3 to 5 days. After
incubation, mold and yeast colonies were counted and expressed as CFU/gram (colony-forming units per
gram).

2.4.3 Escherichia Coli Test

The purpose of this test is to detect and quantify the number of E. coli bacteria in frozen chicken
nuggets. E. coli is an indicator of fecal contamination and poor sanitation during food production or
handling. This test involves several steps:

1. Presumptive Test: Twenty-five grams of frozen chicken nuggets are placed in a stomacher bag containing
225 mL of 0.1% peptone buffer and then homogenized. Next, serial dilutions are performed (e.g., 10" to
107¢). One milliliter of each dilution is inoculated into lactose broth tubes (3 or 5 tubes per dilution). Each
tube contains a Durham tube for gas detection. The tubes are then incubated at 35-37°C for 2448 hours.
Tubes that show turbidity and gas formation indicate a positive result.

2. Confirmation Test: From a positive lactose broth tube, a loop of fluid is taken and placed into a tube of
Brilliant Green Lactose Bile (BGLB) broth. This is then incubated again at 35-37°C for 24-48 hours. Tubes
that show gas and turbidity indicate a positive E. coli result.
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3. Completed Test: Based on the results, a loop is taken from a positive BGLB tube and streaked onto Eosin
Methylene Blue (EMB) agar, then incubated at 35—-37°C for 24 hours. Colonies with a metallic green sheen
are observed, indicating typical E. coli colonies. An indole test (using Kovac's reagent) is then performed
for further confirmation. A positive E. coli result is indicated by the formation of a pink ring.

2.4.4 Moisture Content Analysis

First, an empty cup was dried in an oven at 105°C for 1 hour and weighed (W1). A 5-gram sample of
nuggets was weighed into the cup (W2), and then the cup with the sample was dried in an oven at 105°C for 5
to 6 hours until a constant weight was achieved. The cup was cooled in a desiccator and reweighed (W3).
Moisture content was calculated using the following formula:

Moisture Content (%) = (W2 - W3) / (W2 - W1)) x 100.

2.4.5 Fat Content Analysis
A 2-5 gram sample is weighed and placed into an extraction cartridge. The cartridge is then placed in
a Soxhlet apparatus containing n-hexane or ether solvent. It is heated for 4 to 6 hours to fully extract the fat.
Afterward, the solvent is evaporated, and the Soxhlet flask is oven-dried and weighed. Fat content is calculated
using the formula:
Fat Content (%) = (Weight of fat / Weight of sample) x 100

2.4.6 Protein Content Analysis
There are three stages in protein content analysis: digestion, distillation, and titration.

2.4.6.1 Digestion
A 0.5-1 gram nugget sample is weighed and placed in a Kjeldahl flask. Concentrated H.SO. and a
catalyst are added, and the mixture is then heated until the solution is clear.

2.4.6.2 Distillation
Next, NaOH is added to the Kjeldahl flask, which is then connected to the distillation apparatus.
Ammonia is captured by the HsBO; solution using an indicator.

2.4.6.3 Titration
The resulting solution is titrated with 0.1 N HCI until the color changes. Protein content is calculated
using the formula: Protein Content (%) = (V X N x 14 / Sample Weight) x 6.25

Where:

- V: Volume of HCI (mL)

- N: Normality of HCI

- 14: Atomic weight of nitrogen

- 6.25: Nitrogen-to-protein conversion factor

3. RESULT AND DISCUSSION

This research uses nugget samples obtained from a nugget manufacturing site in the city of Makassar.
The purpose of the study was to determine the effect of temperature and storage time on the quality of chicken
nuggets. In the Total Plate Count test, Plate Count agar media is used, while for E.coli Coliform testing,
Chromocult Coliform agar media is used where for coliform colonies will be red while E.coli colonies will be
blue, while for testing Yeast & Mold Saboroud Dextrose agar media is used.
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Figure 1. Chicken Nugget Day-0 Figure 2. Chicken Nugget Day-30

The image above is a comparison of chicken nugget samples on day 0 and on day 30 at freezer
temperature (-16°C), from the picture it can be seen that the chicken nugget sample has not undergone
significant changes, this indicates that the chicken nugget sample is still well maintained at freezer temperature
(-16°C) for 30 days. This can be confirmed by the results of microbiological tests that have been carried out
where in the sample of chicken nuggets at freezer temperature (-16°C) there is no bacterial growth at all.

The protein content in this nugget sample did not meet the SNI 01-6683-2014 standard. This is due to
the lack of chicken meat used when making nuggets. This is in line with research conducted by Suryani, et al.
2019 [18] where it is said that the protein content in chicken nuggets is influenced by the ingredients used in
the nugget making process.

3.1 Total Plate Count Test

Table 1. Total Plate Count Test Result

Temperature

Sample ©C) Time Result (cfu/g) Requirement Note
Nugget Day-0 <10° Qualify
Room 28-30 IMT‘ .
Day-0 <10° Qualify
Nugeet Day-1 <10 Qualify
u
_ <1 5 .
Refrigator 10 Day-4 0 Max Qualify
Temperature Day-8 <10° Ix10° uali
p y
Day-12 11 x 10 Not qualify
Day-16 TNTC Not qualify
Day-0 <10° Qualify
ugget ay- < uali
N Day-1 10° li
Freezer -16 Day-4 <10° Max Qualify
T tu 1x10°
emperature Day-8 <10° X Qualify
Day-12 <10° Qualify
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Day-16 <10° Qualify
Day-30 <10° Qualify

Note = TNTC = Too Numerous To Count

The results of the TPC test that have been carried out on chicken nuggets with storage time at 28-30°C,
that are 0 and 1 day, at 10°C, that are 0, 1, 4, 8, 12 and days, and at -16°C, that are 0, 1, 4, 8, 12, 16 and 30
days. The results of observation in the sample showed microbial growth in chicken nugget samples with a
storage time of 1 day at a temperature of 28-30°C and with a storage time of day 12 and day 16 at a temperature
of 10°C. The results of the Total Plate Number test can be seen in Table 1.

Based on Table 1, it can be seen that the test results of the total plate number in the chicken nugget
sample with a storage time of 1 day at a temperature of 28-30°C obtained the results of TNTC or microbes
could not be calculated. This is in line with a study conducted by Manullang (2020) [19] where if the meat is
left at room temperature for more than 20 minutes, bacteria can grow and develop every second. For the
temperature of 10°C on the 12th and 16th days, the results of TNTC were obtained. Furthermore, at a
temperature of -16°C, there was no bacterial growth and met the standards according to SNI 01-6683-2014.
This is in line with research conducted by Domili et al., (2021) [20] where it is said that the shelf life of nuggets
at 28-30°C lasts less than 1 day and at 10°C lasts less than 12 days while at -16°C it can last for 3 months.

TPC (Total Plate Count) describes the total number of aerobic microorganisms that are growing. At
higher temperatures, such as those found at room temperature or in a refrigerator, microbial metabolism
increases, which results in faster bacterial growth and reproduction. Biological processes like bacterial cell
replication, nutrient utilization from food, and the excretion of proteolytic or lipolytic enzymes all contribute
to the increase in bacterial colony count. In contrast, freezing temperatures inhibit microbial metabolism and
division, thereby preventing cell growth.

Based on the discussion above, it can be seen that storage temperature greatly affects the growth of
microorganisms. For this reason, attention is needed in storing food products such as chicken nuggets so that
the quality can be maintained.

3.2 Yeast and Mold Test

The results of the Yeast & Mold test that has been carried out on chicken nuggets with storage time at
28-30°C, that are 0 and 1 day, at 10°C, that are 0, 1, 4, 8, 12 and days and at -16°C, that are 0, 1, 4, §, 12, 16
and 30 days. The results of observation in the sample showed microbial growth in chicken nugget samples
with a storage time of 1 day at 28-30°C and with a storage time of day 12 and day 16 at a temperature of 10°C.
The results of the Khamir mold test can be seen in Table 2.

Table 2. Yeast & Mold Test Result

Sample Temi)oecrz)lture Time 2;51‘;;; Requirement Note
I\}T{li)gognelt 2530 Day-0 Nil Max Quahf}./
Temperature Day-1 TNTC 1x10* Not qualify

Day-0 Nil Qualify

Nugget Day-1 Nil Max Qualify

Refrigator 10 Day-4 Nil L x 104 Qualify

Temperature Day-8 Nil Qualify
Day-12 TNTC Not qualify
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Day-16 TNTC Not qualify
Day-0 Nil Qualify
Day-1 Nil Qualify
Nugget Day-4 Nil Max Qualify
Freezer -16 Day-8 Nil 1 x 10 Qualify
Temperature Day-12 Nil Qualify
Day-16 Nil Qualify
Day-30 Nil Qualify

Note = TNTC = Too Numerous To Count

Based on Table 2. It can be seen that the results of the Yeast & Mold test on chicken nugget samples
with a storage time of 1 day at 28-30°C obtained TNTC results and TNTC results obtained on days 12 and 16
at 10°C so that they do not meet the requirements. The growth of yeast and mold can occur because the sample
has been damaged, this is in line with research conducted on Hastuti (2023) [21], that lowering the temperature
can prevent damage to food and the higher the storage temperature, the faster the rate of food spoilage.

The number of molds and yeasts exceeded the standard at room temperature on day 1 and at refrigerator
temperature on days 12 and 16. In the freezer, all samples still met the requirements (<104 CFU/g). Molds
and yeasts are eukaryotic microorganisms that thrive in humid and warm conditions. They ferment the
carbohydrates contained in nuggets, producing ethanol, gas, and organic acids. At low temperatures, the
enzymatic activity of molds and yeasts is inhibited because the cellular metabolic process slows down.

3.3 Coliform and Escherechia Coli Test

The results of the Coliform and Escherechia Coli tests that have been carried out on storage with a room
temperature of 28-30°C, a refrigator temperature of 10°C and a freezer temperature of -16°C can be seen in
Table 3 and Table 4.

Table 3. Coliform Test Result

Temperature

Sample ©C) Time Result (cfu/g) Requirement Note
Nugget Day-0 Nil Qualify
Room 28-30 10
Temperature Day-1 TNTC Not qualify
Day-0 Nil Qualify
Day-1 Nil Qualify
Nugget Day-4 Nil Qualify
Refrigator 10 Dav.g N 10 o
Temperature ay- ! Qua 1 Y
Day-12 Nil Qualify
Day-16 Nil Qualify
Day-0 Nil Qualify
Day-1 Nil Qualify
Nugget Day-4 Nil Qualify
Freezer -16 Davg i 10 =
Temperature ay- ! Qua 1 Y
Day-12 Nil Qualify
Day-16 Nil Qualify
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Temperature

©C) Time Result (cfu/g) Requirement Note

Sample

Day-30 Nil Qualify

Note = TNTC = Too Numerous To Count

Table 4. Escherechia Coli Test Result

Sample Temi)oeéz)lture Time Result (cfu/g) Requirement Note
Nugget Room 2530 Day-0 Nil -3 Qualify
Temperature Day-1 Nil Qualify

Day-0 Nil Qualify

N . Day-1 Nil Qualify

ugge X .
R T
Temperature -
Day-12 Nil Qualify
Day-16 Nil Qualify
Day-0 Nil Qualify
Day-1 Nil Qualify

Nugget Day-4 Nil Qualify

Freezer -16 Day-8 Nil <3 Qualify
Temperature Day-12 Nil Qualify

Day-16 Nil Qualify
Day-30 Nil Qualify

Note = TNTC = Too Numerous To Count

The results of the Coliform and Escherechia Coli tests that have been carried out on storage with a
temperature of 28-30°C, a temperature of 10°C and a temperature of -16°C can be seen in Table 3 and Table
4. In the chicken nugget sample at a temperature of 28-30°C where on the 1st day coliform bacteria were found
where the number of colonies was TNTC (Too Numerous To Count) it did not meet the requirements of SNI
01-6683-2014, where for coliform bacteria the maximum was only 10 cfu/g. This is due to the condition of
chicken meat that has rotted, triggering the growth of microorganisms such as coliforms. This is in accordance
with research conducted by Zelpina, et al., (2020) [22] said that the condition of chicken meat in open spaces
is one of the factors that supports the growth of coliform bacteria. This is also explained in a study conducted
by Manullang, et al., (2020) [19] which explains that if the meat is left at a simmering temperature for more
than 20 minutes, bacteria can grow and develop every second, causing spoilage in the meat

3.4 Proximate Analysis

The results of the Proximate Analysis test which included water content analysis, fat content analysis
and protein content analysis were carried out on Chicken Nuggets on day 0 and day 30 at a temperature of -
16°C. The results of the proximat analysis test can be seen in the following Figure 3;

From the results of the proximat analysis carried out on day 0 and day 30 at a temperature of -16°C, it
can be seen that the sample does not experience a large change in fat content or protein content, this is because
at low temperatures the growth of microorganisms will be inhibited so that the sample will be maintained in
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its condition. This is also explained in a study conducted by Suryani, et al., (2019) [23] where it is explained
that the lower the storage temperature, the longer the life of the sample. There was an increase in the moisture
content of the chicken nugget sample.

X
70 < §
NS )
60 —
v
50
40
30
X X o X
2 5 S 2
20 S = o =
= = o =
10
0
Early water  Final water Early Fat Final Fat  Early Protein Final Protein
content content content content content content
Early Analysis Final Analysis

Figure 3. Proximate Analysis of Chicken Nuggets

There was an increase in the water content of the chicken nugget samples. This is because when stored
in a refrigerated room, fresh food is exposed to the movement of cold air with relatively low humidity, resulting
in a difference in vapor pressure between the food and the air around the food, thereby increasing the water
content [24]. Water is an important component in food because water can affect the appearance, texture and
taste of food. The water content in food determines the quality of freshness and durability of the food, if the
water content is high it will make it easy for bacteria, mold and yeast to breed, making it easy for changes to
occur in the food [25].

Based on Figure 3, the change in fat content slightly increased from 10.05% to 10.36%. This change is
not significant. The increase in relative fat content may occur due to a reduction in overall water mass, which
results in a higher concentration of fat components. Changes in the internal structure of the product during
frozen storage may make fat more easily detected during analysis, for example, due to damage to fat cells.
Similarly, the protein content changed from 9.62% to 10.23%. This change is not very significant, but it can
be caused by changes in protein structure or protein hydration during freezing, leading to a slight increase in
its determination. According to Winarno (2004), frozen storage can cause redistribution of water and fat, as
well as changes in protein structure [26].

4. CONCLUSION
Based on the research that has been conducted, it can be concluded that there is an influence of

temperature on the quality of chicken nuggets. At 28-30°C chicken nuggets only last less than 1 day while at
10°C, chicken nuggets can last for less than 12 days and at -16°C chicken nuggets can last for 30 days. There
is an effect of storage time on the quality of chicken nuggets, where at a temperature of 28-30°C the storage
time is only less than 1 day, while at a temperature of 10°C the storage time of chicken nuggets can last up to
12 days and at a temperature of -16°C the storage time can last for 30 days. So the lower the storage
temperature, the longer the storage time will be. Then in the proximat analysis test on day 0 and day 30 at -
16°C, the chicken nugget sample did not experience a significant change in fat and protein content, but
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experienced an increase in moisture content. From the results of the study, it can be concluded that for storage
of chicken nuggets at room temperature (28°C-30°C) it should be less than one day, while for storage at
refrigerator temperature (10°C) it should be less than 12 days and for freezer temperature (-16°C) the storage
can last up to 30 days.
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