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ABSTRACT

Fish meat has been known to deteriorate quickly, affecting the freshness of fish meat and causing spoilage. The quick spoilage of fish meat has been a problem;
therefore, preservatives were created to reduce the amount of time of spoilage of fish meat. The Oregano (Origanum Vulgare) essential oil has been shown to have
antimicrobial and antioxidant properties responsible for eliminating and depreciation microbes in fish meat. This study was conducted to determine the effect of
Oregano (Origanum Vulgare) Essential Oil as a preservative for Fish Meat.

The experiment administered three test methodologies; the methodologies were: Bacterial growth, shelf-life, and pH Level, of fish meat. The pH level was measured
quantitatively, while the bacterial growth and shelf-life were measured qualitatively using a survey observing the difference in the physical characteristics of Fish
Meat. The study was laid out using a comparison of Fish Meat with and without Oregano (Origanum Vulgare) Essential Oil after 24 hours in a vacuum-sealed
container.

This study showed that all of the test methodologies demonstrate that Oregano (Origanum Vulgare) Essential Oil reduces the number of bacteria, characteristics
brought upon by shelf life, and acidity. Therefore, Oregano Essential Oil can be used as a preservative for fish meat.
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1. INTRODUCTION

Human infections in fish and fish products, as well as the production of chemical dangers Fish is an important part of the produced by the growth of
spoilage human diet, and the production and microorganisms. Fish are aquatic vertebrates consumption of fish and fish products has and devour animal
meat. Fish meat is a highexpanded globally over the years. Major quality, low-fat protein and high in omega-3 issues are the transfer and persistence of
fatty acids and vitamins D and B2

(riboflavin). Fish is a good source of calcium, phosphorus, and even minerals like iron, zinc, iodine, magnesium, and potassium (Fish Advisories Program,
n.d.).

In addition, one of the foods that spoil faster in our daily living is fish. Fish spoils quicker than meat because psychrophilic bacteria, primarily found in
fish skin, can develop on the fish's skin at freezing temperatures, causing the fish to deteriorate. Because meat has a lower pH and is less wet, seafood is
more prone to microbial deterioration than meat. Enzymatic and microbiological deterioration restrict the shelf life of the fish under regular refrigerated
storage settings. Enzymatic autolysis, oxidation, and microbial growth are the three major processes that cause fish rotting (Ghaly & Dave et al., 2010).

In this regard, to lessen the food spoilage in fish salting and freezing are different preservation techniques. The Romans utilized salting, or salt curing, as
one of the first ways of fish preservation to create the salt cod or bacalao. Because salted fish can be preserved for extended periods of time and does not
need to be refrigerated, it has made an enormous impact (Pefiarubia, 2021). In the modern century, we utilize refrigerators to use the method of freezing.
It is one of the most effective practices of processing and preserving seafood. It extends the shelf life of foods by making them more inactive, reducing
the adverse reactions that cause food spoiling, and shortening the shelf life of high-quality products. Even though freezing enhances the shelf life, the
texture and flavor will deteriorate with time, according to the Food and Agriculture Organization of UN (2021).

On the other hand, Essential Oils are primarily employed in the food sector for food preservation due to their scent, tastes, and natural anti-bacterial
content. Different types of EOs, such as tea tree oil, lemon oil, clove oil, cinnamon oil, and thyme oil from various traditional plants, have significantly
improved antimicrobial and antioxidant activities, as well as effectively increased the shelf lives of cereal products and increased the quality of food
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safety, according to the journal Grain & Oil Science and Technology (2019). This demonstrates that preserving fish may be done in various ways,
including freezing and salting and using natural preservatives such as essential oils.

Anti-bacterial and antimicrobial qualities that benefit the health of Filipinos can also be found in a medicinal plant. Oregano (Origanum Vulgare) is a
wellknown herbal remedy with potent antioxidant effects. This also includes anti-inflammatory, anti-bacterial, antioxidant, anti-fungal, and anti-viral
compounds rosmarinic acid, thymol, and carvacrol, which are responsible for its different activities (Lépez, 2017). Oregano is a herbal medication that
may be used for health, but it can also be used for a portion of food. The components and composition of oregano (Origanum Vulgare) demonstrate
significance in using natural alternatives to synthetic food additives. According to Aranha and Jorge (2012), the antioxidant potential of oregano extract
may be confirmed, indicating that oregano extract possesses antioxidant properties that lower the risk of various illnesses.

Moreover, oregano (Origanum Vulgare) is an excellent natural food preservative because of its antioxidant and antimicrobial properties. Due to
widespread concern over synthetic food preservatives, natural alternatives are rapidly being investigated for effective food preservation. Oregano extract
(OE) and essential oil (OEO) are two natural food preservatives that have shown potential. Furthermore, oregano is being researched for its health benefits,
meaning that utilizing oregano to preserve food offers additional advantages. (Veenstra and Johnson, 2019) cited that Oregano (Origanum Vulgare) might
be used as a food preservative in fish meats because of its antimicrobial properties.

Therefore, the researcher aims to investigate the microbiological quality of the oregano as a food preservative in fish meat using the Oregano (Origanum
Vulgare) essential oil and Fish meat as a test subject for the study. The researcher targets observing the microbial growth of fish meat and monitoring the
total bacteria build up, allowing the researchers to identify the growing bacteria in a test subject of Fish Meat. This study will investigate the
microbiological quality shelf-life, and pH level of fish meat, with or without Oregano (Origanum Vulgare) as food additives.

2. METHODS

The study determines the effect of Oregano (Origanum Vulgare) as a preservative in fish meat, considering the three variables; bacterial build-up, Ph
level, and shelf-life.

Laboratory experimentation techniques will compare the controlled variables, fish meat with and without Oregano Essential Oil, considering the
experimental group of variables. The experimental group of variables of the study is the effect of the constant variables on the bacterial build-up, shelf-
life, and Ph level of fish meat.

To determine the effects of the variables of this study, the samples will be tested inside the laboratory in Maria Estrella General Hospital, located at
Baranggay Tawiran, Calapan City, Oriental Mindoro. To collect data on the bacterial build-up of fish meat, the indicators used are light growth, moderate
growth, and heavy growth. The shelf-life will also be determined by using a survey through an interview with fishers in Brgy Tibag, Calapan City,
Oriental Mindoro about the shelf-life of fish. There are five category questions on the shelf-life of fish meat with or without oregano essential oil, which
will enable respondents to compare and rate the two samples.

Lastly, the range of the litmus paper to determine the acidity and basicity of fish meat. The indicator of the litmus paper is the color changes of the litmus
strip that varied according to the Ph level of the fish meat; each color has its Ph value written in numbers.Overall, the data collected from the administered
test methodologies will be used to compare fish meat with and without Oregano (Origanum Vulgare) essential oil.

The study made use of the following materials to make Oregano Essential oil and preparing the Test Subject for the experiment; Oregano, Olive Oil
500ml, Fish Meat 200g & 250g (Galunggong), Vacuum Sealed Container, Chopping Board, Measuring Cup, Large Jars, Small Jars, Strainer, Syringe,
Knife, Pot, Water.

To determine the results, the mean will be employed to identify the average of a data set in the survey of Shelf Life with or without Oregano (Origanum
Vulgare)

Essential Oil in Fish Meat. The total rating will be transcribed using a 4-point Likert Scale, as shown below (Brown, S. 2020).

Item ITEM DESRIPTION Score Rating
4 Excellent 3.40 - 4.00
3 Good 2.60 - 3.30
2 Deteriorating 1.90 - 2.50
1 Spoiled 1.00 - 1.80

The table shows the verbal description of the choices in the survey questionnaire with its corresponding item description from Excellent to Spoiled, which
interprets the Shelf Life With or Without Oregano (Origanum Vulgare) Essential Oil in Fish Meat.

Likert Scale will be used to measure the numerical responses in the questionnaire and to sum up all the respondents to get the weighted mean and the
average score range or mean in comparing the two shelf-life samples of fish meat with or without Oregano Essential Oil. The following formula will be
used:
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(a) To determine the respondents weighted mean or score range in each category:

No. Item x No. Response

Weighted mean/Score Range =
No. of Respondent
(b) to measure the average score range of respondents' numerical responses in questionnaire, Mean will be used:
> of Score Range

Average score Range =

No. of Categories

3. RESULTS

Table 1: Bacterial Growth of Fish Meat

Category of Fish Meat Bacterial Growth

100 grams of Fish Meat with 10 ml Oregano (Origanum Moderately Heavy Growth of Vibrio
Vulgare) Essential Oil Alginolyticus

100 grams of Fish Meat without Oregano  (Origanum Heavy Growth of Vibrio Alginolyticus
Vulgare) Essential Oil

The results above show the qualitative amount of bacterial growth of Vibrio Alginolyticus in fish meat.
Table 2: Shelf-Life of Fish Meat

Table 2.1 Fish Meat With Oregano (Origanum Vulgare) Essential Oil

Category of Fish Meat 4 3 2 1 Range
Color 1.00 225 0 0 3.25
Odor 1.33 1.75 0.17 0 3.25
Texture 0.67 2.5 0 0 3.17
Color of the Gills 0 3 0 0 3
Softness of the Muscle 0.33 2.75 0 0 3.08
WEIGH MEAN/ AVERAGE =3.29

Legends
4- Excellent / Highly Acceptable
3- Good / Acceptable
2- Deteriorating / Not Acceptable
1- Spoiled / Rejected

Table No 2.1 represented the shelf life of fish meat with Oregano Essential Qil in observation of color, odor, texture, the color of the gills, and softness
of the muscle

Table 2.2 Fish Meat Without Oregano (Origanum Vulgare) Essential Oil

Category of Fish Meat 4 3 2 1 Range
Color 0 0 0.5 0.75 1.25
Odor 0 0.25 0.5 0.67 1.42

Texture 0 0.5 0 0.83 1.33
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Color of the Gills 0 0.25 0.5 0.67 1.42
Softness of the Muscle 0 0 0.5 0.75 1.25
WEIGH MEAN/ =1.33
AVERAGE

Legends
4- Excellent / Highly Acceptable
3- Good / Acceptable
2- Deteriorating / Not Acceptable
1- Spoiled / Rejected

Table No. 2.2 depicted the shelf life of without Oregano Essential Oil based on color, odor, texture, gill color, and muscle softness to establish the
characteristics of fish meat infused with Oregano Essential Oil that had been stored for 24 hours prior to the survey.

Table 3: Ph Level of Fish Meat

Category of Fish Meat pH Level

Fish Meat with Oregano (Origanum Vulgare)

Essential Oil 5

Fish Meat without Oregano (Origanum

Vulgare) Essential Oil 3

The table above shows the categories of fish Meat with and without (Origanum Vulgare) Essential Oil according to their pH level.
4. ANALYSIS Table 1. Bacterial Growth

The results in Table 1 show the qualitative amount of bacterial growth of Vibrio Alginolyticus in fish meat. The Vibrio Alginolyticus is one of the most
common pathogenic bacteria and marine Vibrio species that has been found in fish and is also one of the causes of seafood poisoning. The amount of
bacterial growth of Vibrio Alginolyticus can vary depending on the amount of time fish meat is exposed outside water.

The first sample is 100 grams of Fish Meat with 10 ml of Oregano (Origanum Vulgare) Essential Oil. The data shows that the bacterial growth of the fish
meat with Oregano (Origanum Vulgare) Essential oil has Moderately Heavy Growth of Vibrio Alginolyticus. The second category is 100 grams of Fish
Meat without Oregano (Origanum Vulgare) Essential Oil. The fish meat without Oregano (Origanum Vulgare) Essential Oil displayed a Heavy Growth
of Vibrio Alginolyticus.

Table 2. Shelf-Life of Fish Meat
Table 2.1 Fish Meat with Oregano (Origanum Vulgare) Essential Oil

Table No 2.1 represented the shelf life of fish meat with Oregano Essential Oil in observation of color, odor, texture, the color of the gills, and softness
of the muscle to determine the characteristic of the Fish Meat with Oregano Essential Oil which is stored for 24 hours before the survey occurred.

In terms of the Color of Fish Meat, as indicated in the table, it results from a high range of 2.25 as Good or Acceptable which corresponds to nine out of
12 respondents observing that it is Acceptable, whereas three respondents that observed the Excellent ranging a 1.00 in the Highly Acceptable table. At
the same time, there are no responses in Deteriorating and Spoiled. This results in an overall score of 3.25, bringing a GOOD description in Color.

While in Odor, the respondents notice the fish meat as Good or Acceptable for them summing a 1.75 range or seven respondents, on the other hand, the
table for Excellent ranges 1.33, consisting of four out of 12 fishers. Stating that it is Highly Acceptable, one response is Deteriorating, stating it is

Not Acceptable with a 0.17 range. It totals a 3.25 Overall Score Range as a GOOD description in Odor

Next, in Texture, there are no responses in Deteriorating and Spoiled. As indicated in the table, there is two response in the Excellent or 0.67 ranges. At
the same time, there is a high range of 2.5 or 10 out of 12 respondents observing that the fish meat is still Good or Acceptable in Texture and an overall
score range of 3.17 or GOOD representation.

Describing that the characteristic of fish meat in terms of Color of the Gills with Oregano Essential Oils scores a Good range mentioning 12 out of 12
respondents tells that the Gills of the fish meat is still Acceptable as they observed to the sample.

Lastly, the Softness of the Muscle varies to their ranges of 2.75, which is Good or Acceptable, and 0.33 range as Excellent or Highly Acceptable, stating
that there is no respondent for Deteriorating and Spoiled, 3.08 overall scoring range results in a Good illustration in the table.
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The overall average observation for table No 2.1, the shelf life of fish meat with Oregano Essential Oil in terms of color, odor, texture, the color of the
gills, and muscle softness is 3.29. Indicating that Oregano Essential oil in Fish meat is GOOD and ACCEPTABLE to the fisheries of Brgy Tibag the
surveys by the researcher.

Table 2.2 Fish Meat without Oregano (Origanum Vulgare) Essential Oil

Table No. 2.2 depicted the shelf life of fish flesh without Oregano Essential Oil based on color, odor, texture, gill color, and muscle softness to establish
the characteristics of fish meat without Oregano Essential Oil stored for 24 hours prior to the survey.

There are no responses in the Color column of Excellent and Good. However, there is one response in the Deteriorating or 0.5 ranges, as shown in the
table, which explains that they are not acceptable to their observation. At the same time, there are several ranges of 0.75 or 11 out of 12 respondents
observing that the fish meat is Spoiled and Rejected in Color, with an overall score lower range of 1.25 or Spoiled representation that is not good for the
color of the fish meat.

In terms of the Odor of fish meat, as shown in the table, it has a range of 0. 67 as Spoiled or Rejected, which corresponds to eight out of twelve respondents
observing that it is not acceptable and has a bad odor to the smell. Whereas three respondents observed Deteriorating ranging from 0.5 to a Not Acceptable
column, while there are one response in Good ranging 0.25 and no response in Excellent. This yields an overall Odor score range of 1.42, indicating it is
Spoiled and does not have a good odor description for the fishers of Tibag.

When it comes to texture, the respondents rate the fish meat without Oregano Essential Oil as Spoiled, with a total of 0.83 respondents believing it is of
poor texture and rejecting it. On the other hand, the table for Good ranges 0.5, indicating that two respondents agree that the texture is still Good and
Acceptable, and no one claims that the texture is Deteriorating due to the texture of the Fish when they pressed the Sample without Oregano Essential
Oil. Totaling a 1.33 Overall Score Range as Spoiled and rejected to the respondents' observation in texture describing the difference of a good quality
texture.

In terms of Gill Color, it yields a wide range of 0. 67 as Spoiled or Rejected, with eight out of twelve respondents stating that it is

Spoiled, three replies in Deteriorating, scores 0.5 in the Not Acceptable column, one response in Good range 0.25, and no response in Excellent. It displays
the total score range for the Color of Gills of 1.42 as a Spoiled description in the table.

Finally, the Softness of the Muscle varies to their ranges of 0.5 in Deteriorating or Not Acceptable and 0.75 in Spoiled and Rejected to the eye of the
fishers in Brgy Tibag stating that there is no respondent for Excellent and Good, a 1.25 overall scoring range results in Spoiled and Rejected illustration
in the table, which shows that the muscles of the fish meat did not satisfy the appearance for the fishers to be an Acceptable Softness of the Other Muscle
of the fish meat.

The overall average observation for table No 2.2, the shelf life of fish meat without Oregano Essential Oil in terms of color, odor, texture, the color of
the gills, and softness of the muscle is 1.33. Indicating that Samples Without Oregano Essential oil in Fish meat is SPOILED or REJECTED to the
fisheries of Brgy. Tibag resulting in a low average.

Table 3. pH Level
Table 3 shows the categories of fish Meat with and without (Origanum Vulgare)

Essential Oil according to their pH level. The Fish Meat with Oregano (Origanum Vulgare) Essential Oil has a pH level of 5, while the Fish Meat without
Oregano (Origanum

Vulgare) Essential Oil has a pH level of 3.

DISCUSSION

This study is focused on the effect of Oregano (Origanum Vulgare) Essential Oil as a preservative for fish meat by administering three test methodologies
to fish meat with and without Oregano Essential Oil after placing it in a vacuum-sealed container for 24 hours.

Table 1. shows that the Fish Meat with Oregano Essential Oil is Moderately Heavy Growth while the Fish Meat without Oregano Essential Oil displays
Heavy Growth of Bacteria. The bacterium Vibrio Alginolyticus in the two fish meat samples indicates the rapid growth of bacteria within 24 hours. The
difference between the two samples was also an indication that the Oregano (Origanum Vulgare) Essential Oil has affected the growth of the quantity of
the bacterium since the amount of fish meat with Oregano (Origanum Vulgare) Essential Oil has a lesser growth of bacteria. According to Lopez (2017),
Essential oils of oregano are widely recognized for their antimicrobial activity and antiviral and antifungal properties. The data collected supports the
idea that Oregano (Origanum Vulgare)

Essential Oil has antimicrobial properties that can reduce spoilage of Fish Meat. Hence, the Oregano (Origanum Vulgare) Essential Oil can be used to
preserve fish meat.

The results from Table 2. This shows a significant difference between Fish Meat with and without Oregano Essential Oil. According to Aquafind (n,d.),
changes in color, odor, texture, eye color, gills, and muscle softness are some of the characteristics observed in spoiled fish. The fish meat with Oregano
Essential Oil in terms of color, odor, texture, the color of the gills, and softness of the muscle got 3.29, indicating that Oregano Essential oil in Fish meat
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is GOOD or ACCEPTABLE. The fish meat without Oregano Essential Oil in terms of color, odor, texture, the gills' color, and the muscle's softness got
1.33, indicating that Samples Without Oregano Essential oil in Fish meat are SPOILED or REJECTED. This survey from the fishers only proves that
their Oregano (Origanum Vulgare) Essential Oil can prolong the shelf-life of fish meat.

Table 3 shows that Fish Meat with Oregano (Origanum Vulgare) Essential Oil has a pH level of 5, indicating that there must be a presence of the micro-
organism. The Fish Meat without Oregano (Origanum Vulgare) Essential Oil has a pH level of 3, indicating that there is already the presence of bacteria.
According to the ACS Distance Education n.d.., the pH measures how acidic and alkaline a food is. Micro-organisms thrive at a neutral pH of between 5
and 7.5, whereas most bacteria are inhibited at a pH below 4, although yeast and molds can tolerate lower pH levels. The data collected from the fish
meat with and without Oregano (Origanum Vulgare) Essential Oil indicated that the Oregano Essential Qil effectively reduces bacteria in Fish Meat.
Hence, the pH level supports the idea of Oregano (Origanum Vulgare) Essential Oil as a preservative for Fish Meat.

Based on the findings obtained, the following are concluded:

1.

2.

3.

4.

Oregano Essential Oil is effective in terms of inhibition of bacterial growth.
Oregano Essential Oil increases the shelf life of the fish meat by reducing the substandard characterization in terms of physical observation.
Oregano Essential Oils have the susceptible pH level to become a food preservative agent.

Oregano Essential Oils can be used as a food preservative for fish meat.

Recommendations:

1. Utilize other variants of fish meat in administering test methodologies to give more evidence that Oregano Essential Oil can be used in other
varieties of fish meat.
2. Place the fish meat in a vacuum-sealed container in different time frames, shorter and longer than 24 hours, to establish its effectiveness when it
comes to shelf-life.
3. Consider testing the flavor of fish meat with Oregano essential oil to ensure taste for consumption.
4. Administer the testing Bacterial Count instead of Bacterial growth for a more accurate Bacterium data in Fish Meat.
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