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Abstract  Antimicrobial agents, or preservatives, are food additives that protect stored food from bacteria. Plant-
derived preservatives from leaves, fruits, and seeds inhibit microbial development in food, extending shelf life. The 
study aimed to assess and compare the quality of meat treated with plant-derived and commercial preservatives on 
meat through sensory evaluation Plant-derived preservatives from lemon (Citrus limon), citrus peels, basil (Ocimum 
basilicum), lemongrass (Cymbopogon citratus), and peppermint (Mentha piperita L.) were extracted using 
maceration extraction, and commercial preservatives (Sodium Nitrite). The quality of Sirloin Tip Side Steak beef 
treated with plant-derived and commercial preservatives was assessed using a purposive survey by the eight 
established meat sellers assessing the meat’s color, texture, and smell. The result’s significance was analyzed using 
T-test. The result of the study showed that plant-derived preservatives preserved the beef with a rate of good quality, 
averaging 2.88, SD=0.57, while commercial preservatives preserved meat with a rate of poor quality with a 
mean=2.22, SD=0.54. Generally, the study’s result indicates that the plant-derived preservatives have significantly 
preserved the meat’s color, texture and smell compared to commercial preservatives. Based on the result, it is 
recommended to use plants that could enhance the color of the meat, not plants that could alter the meat’s color. 
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1. Introduction 

Food preservation is crucial to preventing food spoilage 
and contamination. Preservatives, such as antimicrobial 
agents, extend the shelf life of stored food by protecting it 
against deterioration caused by microorganisms [1] [2]. 
The interest in plant-derived food preservatives has 
increased in the last decade. Plant-derived preservatives 
are chemicals collected from plants such as leaves, fruits, 
and seeds that can suppress the growth of microbes in 
food, thereby extending its shelf life [3]. Plant-derived 
food preservatives include essential oils, plant extracts, 
and natural chemicals.  

Various food preservation strategies, including natural 
or synthetic chemicals or substances, keep food from 
decaying, yet the problem continues [3]. Nowadays, 
artificial preservatives are more commonly utilized than 
natural preservatives. However, researchers found that 
artificial or commercial preservatives such as nitrites, 
benzoates, sulfites, sorbates, parabens, formaldehyde, 

BHT, BHA, and others might cause significant health 
problems like hypersensitivity, allergy, asthma, 
hyperactivity, neurological damage, and cancer [4] and 
artificial preservatives is vital for numerous reasons. The 
food industry continually seeks ways to improve quality 
and shelf life. A comparison study of natural and artificial 
preservatives can provide crucial information on the most 
effective methods for food preservation [5]. It can help 
assess the safety and usefulness of natural preservatives as 
an alternative to commercial preservatives [6] as the 
concern about commercial preservatives' safety and health 
impacts increase. According to the study [4], extracts of 
basil and citrus are better alternatives to preservatives such 
as benzoic acid, nitrates, MSG, BHA, and BHT. One such 
natural preservative with notable antimicrobial and 
antioxidant activity is lemongrass, whose essential oil 
contains a group of terpenes that oversee these effects [7]. 

Another study found that the natural antimicrobial and 
antioxidant properties of tropical citrus peel extracts, 
especially Kaffir lime, can potentially increase the shelf 
life of chicken drumettes by inhibiting microbial growth 
and lipid oxidation [8]. Peppermint essential oil can be 
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used as a food preservative because it is natural and 
generally harmless for human consumption [9].  

The study aims to learn more about the effectiveness of 
plant-derived preservatives in preserving goods like beef 
meat. Moreover, the research intends to advance plant 
science by elucidating plants' fascinating qualities as  
food preservatives. This would also allow us to create 
plant-derived preservatives as an alternative to synthetic 
preservatives. 

2. Methodology 

2.1. Preparation of Plant-Derived Preservatives 

Three plant leaves, basil, peppermint, and lemongrass, 
as well as lemon and citrus peels, are used to make plant-
derived preservatives, which are present and collected in 
Bukidnon Province, specifically from Binahon Agro Farm 
in Purok 3, Sitio Bul-organ, Songco, Lantapan, Bukidnon. 
The leaves and peels were then extracted using a 
maceration technique. The plants were dried in an 
incubator at 40 degrees Celsius until dried before being 
pulverized, yielding 10 grams for each plant. They were 
then placed in a beaker containing 95% ethanol and 
wrapped in aluminum foil for 24 hours [10]. After 24 
hours, the cover was removed and placed in a dark oven 
set to 80 degrees Celsius for two hours [11]. The plants 
were then filtered, yielding 5 mL of extract from each 
plant and 25 mL of solution. The plant extracts gathered 
were then added to the 35-gram beef specimen. 

2.2. Collection and Preparation of Specimen 
The slaughterhouse (Zone 8, Barangay 9, Malaybalay 

City) produced fresh cattle meat. The sample was stored 
on ice in insulated polystyrene crates for an hour before 
being transferred to the laboratory to protect the quality of 
the beef meat. The samples were separated into two equal 
groups (Groups A and B). Plant-derived preservatives 
were used in Group A, while commercial preservatives 
were used in Group B. Each group specimen weighed 35 
grams, was a portion of beef, and had the exact 
dimensions of 50 cm x 40 cm x 15 cm. After that, the 
meat was stored in a separate container with 25 mL of 
plant-derived preservatives and 25 mL of commercial 
preservatives. The beef was then wrapped in aluminum 
foil and stored at room temperature for seven days at 4 
degrees Celsius [12] [13].  

2.3. Data Gathering 
The study utilized several standardized procedures to 

achieve its objectives. After acquiring the necessary 
permission and preparing the specimens, A purposive 
sampling method was employed among the eight 
established meat sellers within the community. The meat 
samples preserved for seven days were inspected using 
sensory evaluation. The meat sellers inspected the meat 
using quality indicators, namely color, texture, and smell. 
Furthermore, before the meat specimens were subjected to 
sensory evaluation, a bacterial swab was performed, and 
the sample was brought to the CMU Microbiology 

Laboratory for bacterial isolation. 

2.4. Instrumentation 
To collect and interpret the data, the researchers used 

purposive sampling and a Likert-scale format to assess 
and compare the meat quality of beef treated with plant-
derived preservatives and commercial preservatives, 
specifically sodium nitrite.  

The plant-derived preservatives that were applied to the 
sliced beef meat were measured and applied evenly to the 
sliced beef meat. Furthermore, the treatment was carried 
out in a petri dish for 7 days at 4 degrees [12] [13]. On the 
seventh day, the researchers swabbed the meat using a 
sterilized and standardized method and brought it to the 
CMU laboratory for bacterial testing. On the same day, a 
sensory evaluation was performed using the purposive 
survey. 

To analyze the scales given by the meat quality experts, 
the following table was used. 

 
Scale Range Descriptive 

Rating Qualitative Description 

4 3.26-4.00 Excellent 
quality 

Criteria are excellently met, 
indicating high-quality beef meat. 

3 2.51-3.25 Good 
quality 

Criteria are well met, indicating 
good quality beef meat. 

2 1.76-2.50 Poor 
quality 

Criteria are barely met, indicating 
below average quality beef meat. 

1 1.00-1.75 Very poor 
quality 

Criteria are not met, indicating 
poor quality beef meat. 

2.5. Statistical Tool 
Data from this study were analyzed using mean, 

standard deviation, and T-test. 

3. Results and Discussion 
Table 1. Overall Data for Beef Color, Texture, and Smell of Both 
Preservatives 

 Plant-derived  
Preservatives 

Commercial 
Preservatives 

 
Mean 
and 
SD 

Descriptive 
Rating 

Mean & 
SD 

Descriptive 
Rating 

Color 2.40±0.53 Poor Quality 1.73±0.59 Very Poor 
Quality 

Texture 3.31±0.72 Excellent 
Quality 2.38±0.63 Poor Quality 

Smell 2.90±0.44 Good 
Quality 2.56±0.41 Good Quality 

Overall 
Mean 2.87±0.57 Good 

Quality 2.22±0.54 Poor Quality 

 
Table 1 shows the result of a purposive survey 

assessing the meat quality treated with plant-derived and 
commercial preservatives. The mean, standard deviation, 
descriptive rating, and qualitative description of the color, 
texture, and smell of the meat as assessed by the 
evaluators. As shown in the table, the color of the meat 
treated with plant-derived preservatives obtained a mean 
of 2.40 with a standard deviation of 0.53, with a 
descriptive rating of "poor quality," which indicates that 
the criteria are barely met, implying below-average quality 
in terms of color. While the meat treated with commercial 
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preservatives scored a mean of 1.37 with a standard 
deviation of 0.50 and a descriptive rating of "very poor 
quality." Moreover, in terms of texture, the meat treated 
with plant-derived preservatives obtained a mean of 3.31 
and a standard deviation of 0.50, achieving a descriptive 
rating of "excellent quality," indicating that the criteria are 
met excellently, indicating high-quality beef. 

In comparison, the texture of the meat treated with 
commercial preservatives had a mean of 2.38 and a 
standard deviation of 0.63, which has a descriptive rating 
of poor quality in texture, indicating below-average 
quality meat. Meanwhile, in terms of smell, the meat 
treated with plant-derived preservatives obtained a mean 
of 2.90 and a standard deviation of 0.44, which attained a 
descriptive rating of "good quality; meaning that the 
criteria are well met, indicating good-quality meat. In 
comparison, the smell of the meat treated with a standard 
deviation of 0.41, and a descriptive rating of "good 
quality"; the criteria are well met, indicating good-quality meat.  

The overall mean of both slices of meat preserved with 
plant-derived and commercial preservatives was 2.87 and 
an overall standard deviation of 0.57, attaining a 
descriptive rating of good quality. The meat treated with 
commercial preservatives had very poor quality in color, 
poor texture, and good smell. This result implied that the 
commercial preservative could not preserve the meat, 
indicating below-average quality beef meat. The results of 
a study by [14] [15] showed that plant-based preservatives 
derived from basil, peppermint, lemongrass, citrus 
segments, and lemon successfully preserved meat at 4 
degrees Celsius for seven days. This result may be 
attributable to the meat-preserving antioxidant properties 
of these plants, which prolongs the shelf life of meat by 
preventing or delaying certain types of cell injury. 

Observing the means provided in the table shows that 
the smell attains the highest rating, indicating the excellent 
quality of the meat, and its description is excellently met, 
indicating high-quality beef meat. This is due to the 
fragrance brought on by the plant-derived preservatives. 
The study of [16] [17] found that various spices and herbs 
have been valued due to their antibacterial properties and 
their additional flavor and fragrance qualities. Citrus, 
citrus peels, and lemongrass greatly impact the meat, and 
a review study by [18] stated that lemon aroma increased 
the length of stay of customers and the amount of 
purchasing. However, the smell of the meat treated with 
commercial preservatives was not pleasing to the olfactory 
sensation of the evaluators. 

Additionally, the meat treated with commercial 
preservatives obtained a poor color quality due to the 
formation of sulfmyoglobin and an excess of nitrite 
applied to raw beef meat. Moreover, the commercial 
preservatives were able to preserve the texture of the meat, 
but the overall rating of the quality of meat treated with 
commercial preservatives is poor quality. 

Table 2. T-test. Determining the Significant Difference of Meat 
Treated with Plant-Derived Preservatives and Commercial 
Preservatives 

Sample N Mean StDev T-Value DF P-Value 
PDP 8 2.87 0.32 

5.16 12 0.00 
CP 8 2.16 0.23 

Significant at 0.05 level 

The mean meat quality score was 2.87 (SD=0.32) for 
plant-derived preservatives and 2.16 (SD=0.23) for 
commercial preservatives. Moreover, the T-value for both 
plant-derived and commercial preservatives was 5.16, 
with 12 degrees of freedom and a calculated P-value of 
0.00. The independent samples t-test shows that the p-
value<0.05 indicates a significant difference between 
plant-derived and commercial preservatives' meat quality. 

This aligns with the study of [19], which stated that 
lemongrass Lemongrass oil (LG) could be an ideal 
alternative. Additionally, the study of [20] states that the 
extracts of lemon and citrus extracts in beef meatballs 
showed a positive effect on beef meatballs without a 
negative impact on the acceptability and sensory analysis 
of the beef products. Due to the strong antimicrobial, 
antifungal, and antioxidant properties acquired by these 
plants, a significant effect was evident in preserving the 
beef compared to the meat preserved with commercial 
preservatives. 

4. Conclusion 

The meat quality of beef treated with plant-derived 
preservatives is considered good quality in terms of color, 
texture, and smell. The average mean is 2.87, indicating 
that the conditions are well met compared to the meat 
treated with commercial preservatives, which are 
considered poor meat quality in color, texture, and smell. 
The average mean is 2.22, indicating that the criteria are 
barely met, indicating a below-average meat quality.  

The t-test results suggest a significant difference 
between Group A (plant-derived preservatives) and Group 
B (commercial preservatives) in terms of their properties 
since the P value is 0.000. It means that plant-derived 
preservatives significantly preserve the meat's quality in 
terms of color, texture, and smell compared to the 
commercial one. 
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