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ABSTRACT

This study examines the role of food innovation in the global noodle mar-
ket, particularly addressing the nutritional limitations of many instant
noodle products. It emphasizes the need for healthier alternatives to meet
the growing demand from health-conscious consumers. Specifically, the
study advocates for the development of high-protein noodle variants en-
riched with local flavors, such as "Tuyong Tawilis" (dried Sardinella tawi-
lis), to enhance both nutritional value and market appeal. The innovative
noodle variant's quality and safety are ensured by thorough evaluations
that involve sensory analysis, physico-chemical, and microbiological in-
vestigation. This highlights the importance of flavor theory and new prod-
uct development in meeting consumer preferences and promoting inno-
vation. The study uses a quantitative approach with 220 respondents—
experts and students—selected by convenience sampling to create, exe-
cute, and assess the "tuyong tawilis" flavored noodles. The research me-
thodically applies the Input-Process-Output (IPO) Model. The results indi-
cate "tuyong tawilis"'s potential as a major flavoring component and phys-
icochemical as well as microbiological analysis verify its safety and adher-
ence to consumption guidelines. Sensory assessments support the created
product's acceptance by showing a moderate like for a variety of features.
In summary, the study presents a novel and well-received flavored noodle
product that satisfies changing customer preferences without sacrificing
quality or safety. It helps the dynamic food business by combining tradi-
tional local flavors with contemporary tastes. It also offers potential path-
ways for healthier and more pleasant noodle alternatives, helping to shape
the continuous evolution of culinary goods in the market.
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Introduction

Noodles have been a staple dish in many re-
gions of the world for at least 2,000 years. It is
believed that noodles are believed to have orig-
inated in China during the early rule of the Han
Dynasty. However, it is disputed whether the
contemporary form of the stringy pasta was
created by the Chinese, Italians, or Arabs. They
were then diversified by experimentation and
the evolution of additional shapes and cooking
methods. Noodles further gained -cultural
prominence via folklore related to ‘health, reli-
gion, economy’ and with the emergence of Chi-
nese superstitions (Mehra, 2018).

Noodles are a well-known commodity sec-
ond only to bread in terms of worldwide con-
sumption. This may be prepared in a variety of
ways that make for an appetizing meal for con-
sumers. Unleavened dough is often rolled flat
and sliced into long, thin strips to make noo-
dles. This food item is often prepared by first
cooking it in boiling water for a few minutes,
adding the seasoning combination, letting it
simmer for a further few minutes, and then
adding the noodles. Asians eat noodles com-
mercially and non-commercially, and instant
noodles' quality depends on color, flavor, tex-
ture, cooking value, rehydration rates, and ran-
cidity after storage (Gulia et al., 2014).

There are different kinds of noodles availa-
ble on the market, and since instant noodles
have a longer shelf-life expectancy, they have
undergone extensive processing. Because of
this, instant noodles have a poor nutritional
value, more fat, calories, and salt, and are
loaded with artificial flavorings, colorings, pre-
servatives, and chemicals (Saxena, 2017). Noo-
dles' poor nutritional value is caused in part by
the fact that they are often manufactured from
refined wheat flour, in which the bran and germ
have been removed. As a result, many of the vi-
tal vitamins and minerals included in whole
wheat are lost. Furthermore, manufactured
noodles could be heavy in salt and preserva-
tives, both of which can be harmful if ingested
in excess. This describes the importance of food
innovation since healthy eating is becoming
more popular; increasing noodles' nutritional
content might also raise their attractiveness.

Traditional instant noodles are made by
combining water, salt, and wheat flour into a

dough, rolling it into a thin sheet, and cutting it
into strips. Traditional wheat flour noodles are
high in carbohydrates but low in protein. The
invention of Jung (2008) stated that it is possi-
ble to acquire enough high-quality protein for
instant noodles by blending protein-rich foods
into soup bases or adding eggs during cooking.
Noodles made from fish paste have a lower in-
tegrity than those made from other types of
dough since wheat flour is used as the major in-
gredient in their preparation. A further prob-
lem with fish paste noodles is that it is made by
chopping fish pastes into little pieces and then
frying them, which causes the water on the sur-
face to evaporate while leaving the moisture
within the noodles intact. The moisture content
of fried fish paste noodles is more than 10%.
The high water content of the noodles makes
their long-term storage difficult. There is
around 35%-40% water in fish paste if it is
compressed.

Given that conventional noodles are fre-
quently heavy in carbohydrates, and some in-
novations incorporate fruits and vegetables,
which supply extra vitamins and minerals, the
demand for high-protein noodles is obvious in
today's health-conscious society. People may
enjoy tasty and substantial meals while making
considerable progress towards attaining their
health and wellness objectives by using high-
protein noodles in their meals. Trying new
components, formulations, and procedures—
or combining/infusing many different ingredi-
ents, formulations, and procedures—is a cru-
cial component of innovation if you want to
provide something new to the market that con-
sumers will find compelling (Gibert & Prusa,
2021).

Food flavoring has long been a competitive
advantage for restaurants all around the world.
When anything alters or modifies the food's in-
herent flavor, it is referred to as flavoring. Com-
bining flavorings can create a unique flavor that
makes it hard to distinguish between the sepa-
rate flavorings. Even if people are growing
more health conscious and seeking out healthy
meal options, taste is still crucial to the success
of the food industry. Some people have experi-
mented with utilizing natural flavoring blends
instead of the market's heavily processed
goods. Drying and powdering fish and fishery
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items thatare indigenous to people's habitats is
one alternative native flavoring process uti-
lized by some.

One of the popularly known dishes by Fili-
pinos is “Tuyo." It refers to dried fish typically
salted not just for longer shelf-life but also to
give additional flavor to the product. People
consider this product as poor man's food be-
cause of its affordable price. Native Filipinos
prefer eating “Tuyo”. Eating “Tuyo” was not a
preference to others; rather, they just consid-
ered this product as an affordable meal to them
(De Leon, 2020). One of the most common
types of fish used for making tuyo is Tawilis.
Sardinella tawilis, sometimes referred to as
freshwater sardines or Tawilis, is one of the
most significant inland fish, both commercially
and biologically. It is the only freshwater sar-
dine in the world and the most economically
important fish in Taal Lake in the Philippines
(Adajar et al., 2017). Since they are captured in
large commercial quantities and are accessible
all year long, they are always a cheap source of
animal protein (Magsino, 2012). In the fast-
moving and growing food industry, innovation
is a must. According to Safefood360.com
(2015), the capacity to innovate is crucial to the
food industry's existence and profitability.

Consumers are always seeking new prod-
ucts, and this is due to their constant evolution
of demands and product expectations that
must be met by the food industry. Establish-
ments offer diverse products but still need to
change in some way, or else they will be left be-
hind. Part of the crucial aspects of food innova-
tion is to develop a product that is classified to
be acceptable. The interaction that food has
with the consumer at any particular time is a
direct indicator of food acceptability. Whether
food meets customer needs and expectations
determines whether it will be accepted. Since
individuals intentionally select meals with cer-
tain sensory qualities, the sensory qualities of
food are the primary elements that affect food
acceptability. The qualities of the customer and
the enjoyment of eating are additional im-
portant variables that directly affect food ac-
ceptance (Maina, 2018).

Consequently, noodles have been modified
into different varieties using local seasoning
ingredients that would suit their native taste.

Among the most popular flavors of instant
noodles in the Philippines are beef, chicken,
pork, and seafood are some more preferred
tastes. Moreover, some companies have more
unusual tastes, such as spicy chicken, tom yum,
and mushroom chicken. Noodles now offer Pad
Thai and Japanese Pan Noodles, as well as more
recent dishes like Grilled Orange Chicken Lo
Mein and Spicy Korean Beef Noodle, which
have robust and soothing Asian tastes (Moore,
2022).

Noodles come in a wide variety of tastes,
and businesses and producers are constantly
seeking new methods to create and promote
new flavors to consumers. The use of exotic
spices and seasonings, the addition of
uncommon ingredients like vegetables or
fruits, and the development of fusion tastes that
mix flavors from many cuisines are some
frequent flavor advancements in the noodle
business. Along with this modernization,
people became open to innovation that
introduced instant noodles with different
flavoring mixes being enjoyed by many people
in different states of life. The native Filipinos,
for example, enjoyed noodles as a dish
accompanied by “tuyo” (dried fish).

The general problem of this study is how to
develop a “tuyong tawilis” flavored noodle, a
novel food product that integrates a culturally
significant and nutrient-dense fish species en-
demic to the Philippines. Specifically, this study
aims to determine the essential ingredients,
tools, and equipment required to develop the
noodle, following standardized food formula-
tion and prototyping methodologies (Ali et al.,
2020). In addition, it will outline the appropri-
ate step-by-step procedures in creating the
product based on best practices in fish-based
food processing and culinary adaptation (Ari-
hara, 2006). The development phase will em-
phasize the balance between traditional flavors
and modern nutritional needs, contributing to
both food innovation and local economic op-
portunities.

Equally important to product development
is ensuring its microbial safety and shelf stabil-
ity. This study will conduct microbial analyses
of the “tuyong tawilis” flavored noodle, focus-
ing on Aerobic Plate Count, Yeast and Molds,
Coliform, Staphylococcus aureus, and
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Salmonella levels. These tests are crucial, as
foodborne pathogens remain a major concern
in dried and semi-processed fish products
(Yadav et al., 2022). In addition, the physico-
chemical properties of the noodle will be as-
sessed, including moisture content, fat levels,
water activity, and pH—factors that signifi-
cantly influence product quality, texture, shelf
life, and consumer perception (Chen et al,
2020).

Lastly, the study will evaluate the consumer
acceptability of the developed product using
sensory testing. This will include an assess-
ment of its appearance, aroma, taste, texture,
and overall acceptability using a structured he-
donic scale. Sensory characteristics are critical
in determining market success, as they directly
affect consumer preference and repeat pur-
chase behavior (Pathare et al., 2013; Srivastava
et al., 2021). Through this comprehensive ap-
proach, the research seeks not only to create a
scientifically validated and market-ready food
product but also to contribute to the growing
body of knowledge in functional food develop-
ment, particularly in the context of Filipino
aquatic resources and sustainable food sys-
tems.

The development of an innovative noodle
product like "Tuyong Tawilis Flavored Noodle"
may contribute to the body of knowledge
through the following means: preserving and
promoting cultural and culinary traditions,
diversifying flavor chemistry through original
flavor  creation, researching consumer
preferences, advancing food processing
technology, and encouraging creativity in
culinary arts. Knowing that noodles are one of
the most eaten meals by Filipinos and that
there are opportunities for innovating such
products to create a variety of this meal that
will be acceptable for the consumers, the
researcher came up with the study entitled
Development and Acceptability of “Tuyong
Tawilis” (Sardinella tawilis) Flavored Noodle.

Methodology
Methods and Techniques of the Study

The conduct of the study gives emphasis to
developing a product that was employed
through developmental research. It produces
an innovation of noodle products that have a
distinctive flavor through the use of "tuyong
tawilis”. According to Kowalczyk (2014), devel-
opmental research has been characterized as
the systematic study of creating, implementing,
and assessing procedures and products that
must fulfill criteria of internal consistency and
effectiveness. The situations that include exam-
ining, recording, and evaluating the process of
producing a product fall under the category of
developmental research. The specified popula-
tion of the respondents was given emphasis to
assure the acceptability of the product, which
has given weight in this study to engage in cred-
ible sensory evaluation of the product.

The researcher employed the quantitative
method, particularly survey questionnaires.
The quantitative research method was used in
the study, which emphasizes objective meas-
urements and the statistical breakdown of data
gathered using survey questionnaires. A 9-
point hedonic scale assessment questionnaire
was used in this study's survey questionnaires
to collect data, which helped in the collection of
quantifiable data. Quantitative research is the
systematic analysis through the gathering of
quantifiable data and using statistical or math-
ematical methods (Fleetwood, 2018). By
sending out survey questionnaires, polls, and
votes, as well as utilizing sampling techniques,
quantitative research gathers data from cur-
rent and future clients.

As shown in Figure 1, the study was divided
into 3 phases, namely: (1) conceptualization
and planning, (2) product development, and
(3) establishment of acceptance criteria.
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Figure 1. The Developmental Phases of Tuyong Tawilis (Sardinella tawilis) Flavoring Noodle

Phase 1: Conceptualization and plan-
ning. The researcher's work was built on the
initial conception of the product motivated by
the identified gap. The problem with this is that
a variety of additives are frequently added to
noodles to increase shelf life and flavor, but
these preservatives are said to have adverse ef-
fects on individuals; besides this, there are
many noodle innovations to improve nutri-
tional value, but few give emphasis to providing
distinctive flavor using fish products. As a re-
sult of this gap and the ideas that it provides,
product ideation was created. After a thorough
analysis of market data, authorized require-
ments, and available resources, the concept for
the idea or the product was developed. After
getting a thorough knowledge of the product
concept, the researcher carried on with formu-
lation and process design in order to generate
the product as intended.

Phase 2: Product Development. The re-
searcher ran a production trial based on the
product model. The formulations and process
designs were assessed using scale-up re-
sources, which are normally determined by the
minimum run on the manufacturing floor. Con-
sidering the available resources (men, materi-
als, minutes, machines, and methods), capabili-
ties and restrictions, efficiency, and optimiza-
tion of the project's overall strategy, the re-
searcher has evaluated the viability of the prod-
uct and process design at this stage.

Phase 3: Establishment of acceptance
criteria. Several tests were run on the results
of the production trial in order to establish the
initial product requirements. The researcher
has sent samples to a laboratory testing facility
for microbiological tests to determine the lev-
els of Aerobic Plate Count, Coliform,
Escherichia Coli, Staphylococcus Aureus, and

Salmonella. Lead times for these tests were one
week after providing samples to the laboratory
facility. The researcher has collected each and
every outcome, totaled them, and recorded
them.

After passing the microbial test, the re-
searcher examined the product to determine
its acceptability based on its appearance,
aroma, taste, texture, and overall acceptability.
The researcher has employed the acceptance
test, which is an emotional kind of sensory eval-
uation. During acceptance testing, products are
rated on a scale of acceptability. It uses a 9-
point Hedonic scale for its rating criteria.

Population and Sample of the Study

Respondents of the study were healthy peo-
ple who didn't have any allergy to any kind of
food and were free from color blindness. It in-
volves twenty (20) trained experts assigned by
the BulSU Analytical Testing Center to assess
food products in relation to sensory evaluation
and validation that are anonymous in mark
with ethical protocol, two hundred (200) stu-
dents from Bulacan State University — Bustos
Campus with a minimum age of 18 years old
considering that this bracket are the potential
consumers of the product and are illness-free
associated to sensory properties. As shown in
Table 1, there are a total of two hundred twenty
(220) respondents who met the inclusion crite-
ria of the study.

Convenience sampling was used in this
study because it is especially helpful when you
need to get a certain sample rapidly, and the re-
spondents were people who showed a willing-
ness to take part in the data gathering so that
they could give feedback on the product. This
method of sampling can be mainly beneficial in
particular to achieving certain samples quickly
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(Hassan, 2022). Convenience sampling is a
non-probability sampling technique that in-
cludes choosing research respondents from a
pool of people who are willing and accessible to
take part. Though it may affect generalizability,

Table 1. Distribution of the Respondents

when time or resources are constrained, con-
venience sampling can be helpful; market re-
search and sociological studies frequently em-
ploy this technique.

Respondents Category Frequency
BulSU Analytical Testing Center Trained Experts 20
BulSU Bustos Campus Students 200
Total Respondents 220

Research Instrument

The research instrument used in this study
was adopted from the BulSU Analytical Testing
Center, Malolos, Bulacan. The first part is the
microbial instrument, which is composed of
aerobic plate count, yeast and mold, coliform,
staphylococcus aureus, and salmonella. The
second part is the physicochemical question-
naire, which includes fat, moisture, and water
activity. The third part is the sensory evalua-
tion instrument, which consists of appearance,
aroma, taste, texture, and overall acceptability.
Consumer panelists were requested to rank the
degree of liking for a variety of products on a 9-
point Hedonic Scale based on classified sam-
ples. According to their taste for each sensory
property type, respondents rated each cate-
gory on a scale from extremely like to ex-
tremely dislike. The categorization scales used
range from extremely like to extremely dislike,
with different groups in between. By selecting
the proper type, panelists said how much they
liked each sample.

Data Gathering Procedure

The evaluation instrument used the follow-
ing criteria: appearance, aroma, taste, texture,
and overall acceptability. The researcher as-
sured the confidentiality of their survey sheets
following research ethics. The evaluation pro-
cess was done through the following proce-
dures: (1) the respondents were given ques-
tionnaires, (2) the researcher gave the re-
spondents the product sample, (3) the re-
spondents rated the product based on the eval-
uation criteria, (4) the ratings were tabulated,
(5) the mean of each criterion and the overall
mean of the respondent's ratings were

computed, and (6) the range of the numerical
ratings and their corresponding descriptive cri-
teria were presented.

Ethical Considerations

Ethical considerations are prioritized and
methodically observed to ensure the rights and
voluntary participation of the respondents are
upheld throughout the research process. The
researcher recognizes the importance and fun-
damental value of respecting the autonomy and
privacy of the individuals involved. Prior to any
data collection activities, the researcher takes
the necessary steps to secure essential permis-
sions. This includes obtaining the required ap-
provals from relevant authorities or institu-
tions overseeing the research. A comprehen-
sive set of documentation is prepared, encom-
passing a letter addressed to the respondents,
informed consent forms, and the research in-
strument. The letter addressed to the respond-
ents serves as a means of communication, out-
lining the purpose, nature, and scope of the
study. It provides a transparent overview of
what the respondents can expect, and it may in-
clude information about the potential risks and
benefits associated with their participation.

The informed consent forms are crucial
components in ensuring that respondents are
fully aware of their participation in the course
of the study. These forms detail the purpose of
the research, the procedures involved, the ex-
pected duration of participation, and any po-
tential risks. Importantly, the forms emphasize
the voluntary nature of participation, making it
clear that respondents have the right to
withdraw from the study at any point without
facing adverse consequences. The researcher
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commits to safeguarding the privacy of the re-
spondents by ensuring that any information
shared during the study remains confidential.
Respondents are assured that their identities
will be protected, and they are given the option
to participate anonymously through the use of
the research instrument.

Furthermore, before engaging in any data
gathering procedures, the researcher takes the
time to adequately inform and orient the re-
spondents of the study. This step ensures that
respondents have a clear understanding of the
research objectives, the methods employed,
and the expected outcomes. By providing this
information, the researcher empowers re-
spondents to make informed decisions about
their involvement in the study.

Data Processing and Statistical Treatment

The Hedonic Scale was used to assess the
developed product. The 9-point Hedonic Scale
is the most often used scale for assessing food
acceptability because it is effective at demon-
strating differences in the degree of liking
among items. The scale rapidly became the fa-
vored hedonic scaling tool. It is currently per-
haps the most commonly used scale for this
purpose (Garde & Ebeler, 2017). The scale was
created at the Quartermaster Food and Con-
tainer Institute of the United States by David
Peryam and colleagues in the Armed Forces to
gauge soldiers' food preferences. The scale was
then shortly embraced by the food sector and is
today used to rate the acceptability of foods,
drinks, as well as cosmetics, home goods, and
personal care items.

The descriptive rating and the numerical
equivalent were as follows: Like extremely if the
score is 8.12-9.00, Like very much if the score is
7.23-8.11, Like moderately if the score is 6.34-
7.22, Like slightly if the score is 5.45-6.33, Nei-
ther like nor dislike if the score is 4.57-5.44, Dis-
like slightly if the score is 3.68-4.56, Dislike
moderately if the score is 2.79-3.67, Dislike very
much if the score is 1.90-2.78 and Dislike ex-
tremely if the score is 1.00-1.89.

Below is the 9-point Hedonic scale used to
measure the acceptability of the project's
developed output, and shall be used as a grad-
ing tool by the respondents.

Numerical Rating Descriptive Rating

8.12-9.00 Like extremely
7.23-8.11 Like very much
6.34-7.22 Like moderately
5.45-6.33 Like slightly

4.57-5.44 Neither like nor dislike
3.68-4.56 Dislike slightly
2.79-3.67 Dislike moderately
1.90-2.78 Dislike very much
1.00-1.89 Dislike extremely

Results and Discussion

Ingredients, Tools, and Equipment Used in
Developing Tuyong Tawilis (Sardinella tawi-
lis) Flavored Noodle.

The following was the product formulation
list of all the raw ingredients needed, as well as
tools and equipment used to develop the
tuyong tawilis (Sardinella tawilis) flavored noo-
dle. The product was produced utilizing pow-
dered tuyong tawilis, bread flour, all-purpose
flour, garlic powder, onion powder, and water.
The tools and equipment to enable the produc-
tion process were a measuring cup, weighing
scale, casserole, strainer, basin, ladle, screen
mesh, knife, chopping board, food grinder,
bowl, mixing bowl, wire whisk, noodle
roller/cutter, frying pot, stove, and sealer. To
ensure a safe production process, the re-
searcher used a 25ml chlorine to 51 purified
water ratio, formulating a 100-ppm chlorine
solution to sanitize the workspace. The dishes
and equipment were submerged in a 20-ppm
chlorine solution, which had been prepared by
combining 5 ml of chlorine with 5 liters of
clean water, and then left to air dry overnight.

A facemask, lab clothing, apron, hairnet,
and gloves were worn in the lab to preserve
product safety and prevent contamination. All
the aforementioned sanitary processes were
employed in line with the postulation of Fung
et al. (2018) that food safety is a fundamental
human right since it is vital for life. Since food-
borne ailments arise when pathogens, or dis-
ease-causing germs, enter food and multiply to
harmful levels before being digested (Canadian
Institute of Food Safety, 2019). This is why it is
imperative to observe proper food handling
techniques and procedures to safeguard con-
sumers.
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Procedures Required in Developing Tuyong
Tawilis (Sardinella tawilis) Flavored Noo-

dle.

The flowchart below shows the process
framework of the procedures required, fol-
lowed by the narrative description of each
method.

. 4
Cleaning of Fish
v

Salting of Fish
v

A

L 4
Cleaning of Other Ingredi-

Y

Chopping of Other Ingredi-

Sun Drving
v
Powdering
y
Ingredients Preparation

y

Mixing all ingredients

L 2
Kneading the Dough
4
Resting the Dough
y
Rolling and Cutting of Noo-
Frv Drving of Noodles

y

Packaging the Finished

Figure 1. Process framework of the procedures used in the development of tuyong tawilis (Sardinella

tawilis) flavored noodles.

Preparation of Product Sample

The research systematically assesses the
safety, properties, and viability of the product
by employing a method of sample creation.
Thorough cleaning of the fish was the first step
conducted to eliminate contaminants, then af-
ter, the fish was immersed in a brine solution
for flavor enhancement. Subsequent sun-dry-
ing was done to achieve an optimal crispness of
the fish suitable for grinding. Onions and garlic

were meticulously sliced and dried separately
until reaching the requisite dryness for pow-
dering. The dried components were then finely
ground, precisely mixed, and accurately
weighed in adherence to the specified recipe on
making the product. The dough, a critical ele-
ment in the production process, underwent a
series of thorough steps, including kneading to
ensure uniform distribution of all ingredients
within the dough, resting to facilitate gluten
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development, rolling of the dough to achieve
the desired thinness, and cutting into noodles.
The brief frying of the noodles served the pur-
pose of reducing moisture and water activity.
Following frying, the noodles were carefully
cooled and packaged to mitigate the risk of any
possible contamination. This comprehensive
and systematic procedure is designed to up-
hold stringent standards of safety, quality, and
precision in the production of noodles.

The researcher employed percentages to
record trials for the formulation of the devel-
oped product of the study using a combination
of bread flour and all-purpose flour as the base
ingredient. Combining two different types of
flour helps balance all-purpose flour's lack of
gluten and bread flour's overpowering flavor.
The most suitable quantity of tuyong tawilis
powder to be mixed with the noodle combina-
tion was determined by the researcher
throughout the product's development using
the following percentages: 30, 25, 20, and 15.
This method was in reference to the studies by
Lauzon et al. (2016), wherein three amounts of
fishbone powder (1, 5 and 10%) and (25, 37.5
and 50%) squash paste were utilized in the de-
velopment of vegetable-fish noodles and Shi-
kha et al. (2020), wherein, wheat flour and
other materials were combined with minced

silver carp fish at replacement ratios of 0, 20,
25, and 30%.

The addition of 30% tuyong tawilis powder
to the product combination produced a product
with a distinctive flavor but had trouble pro-
ducing noodle products that could maintain
its elasticity. The consistency of the mixture,
which contained 25% tuyong tawilis powder,
had the same problem despite the fact that the
finished product had a better hold on its elas-
ticity when used to create noodles. 20% tuyong
tawilis powder, which is incorporated into the
mixture, was found to retain its distinct tuyo
flavor and preserve its form as a noodle. The re-
sult when adding 15% tuyong tawilis powder
to the combination was a great noodle with ac-
ceptable texture and noodle product character-
istics, but the product lacked a unique flavor,
making it blunt in terms of taste. The mixture
with 20% tuyong tawilis powder is the most
suitable formula, according to the results of the
subsequent testing, and was utilized to create
the study's final product.

Microbiological Properties of the Tuyong
Tawilis Flavored Noodle

Table 2 shows the initial microbial proper-
ties of the product as analyzed by a third-party
laboratory:

Table 2. Microbiological Properties of the developed trying tawilis (Sardinella tawilis) flavored noodle

Parameter Result FDA Standard Value
Aerobic Plate Count, cfu/g >104cfu/g >105cfu/g
Coliform Count, cfu/g >102cfu/g >103cfu/g
Yeast and Molds Count, cfu/g >104cfu/g >105cfu/g
Staphylococcus Aureus, cfu/g >103cfu/g >104cfu/g
Salmonella Negative Negative

As shown in Table 2, the microbiological
properties of the developed product were
measured in terms of Aerobic Plate Count,
which resulted in less than 104 cfu/g passing
the FDA standard value of less than 105 cfu/g,
Coliform Count, which resulted in less than 102
cfu/g passing the FDA standard value of less
than 103 cfu/g, Yeast and Molds Count, which
resulted with 104 cfu/g passing the FDA stand-
ard value of 105 cfu/g, Staphylococcus Aureus
Count, which resulted with 103 cfu/g passing
the FDA standard value of 104 cfu/g, and

Salmonella, which resulted with negative. Food
items may encounter a range of health con-
cerns as they go from the farm to the manufac-
turing to the table. According to Gizaw (2019),
food that has been contaminated by dangerous
biological contaminants or chemicals can cause
more than 200 infections, from cancer to diar-
rhea. An estimated 600 million individuals get
sick after consumption of contaminated food
each year, 420,000 people pass away, and 33
million DALYs (disability-adjusted life years
lost) are lost as a result. This reason makes it
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very vital that the developed product undergo
and pass the microbial test.

The sample has Aerobic Plate Count, Coli-
form Count, Staphylococcus aureus, and Yeast
and Mold Count Values that are within the FDA
Microbiological Standards. The sample has
PASSED all the parameters of microbiological
quality. (AOAC Official Methods of Analysis,
FDA Microbial Standards-DOH). The good mi-
crobiological quality of the product can be at-
tributed to the freshness and good quality of
the ingredients used. Sanitizing procedures
were also employed to ensure that the noodle
was produced under sterile conditions. The
utensils, equipment, and workplace underwent

sanitation with chlorine solution. The re-
searcher observed proper hygienic practices
and worked in a proper laboratory outfit to
minimize the causes of contamination. This is
in accord with the postulation of Sesotec
(2020) that at every phase of the food produc-
tion life cycle, safe food handling techniques
and procedures should be used to decrease the
risks and safeguard consumers.

Physicochemical Properties of the Tuyong
Tawilis (Sardinella tawilis) Flavored Noodle

Table 3 shows the initial Physico-chemical
properties of the product as analyzed by a
third-party laboratory:

Table 3. Physico-chemical properties of the developed tuyong tawilis (Sardinella tawilis) flavored

noodle
Parameter Result
Crude Fat Content, % 8.1
Moisture Content, % 4.1
Water Activity Content, % 0.3

As shown in Table 3, the product has a
crude fat content of 8.1%, moisture content of
4.1%, and water activity content of 0.3. The
amount of fat in the product is indicated by the
crude fat content. An 8.1% crude fat percentage
in the tuyong tawilis-flavored noodle indicates
a moderate fat concentration, which contrib-
utes to the product's overall flavor, texture, and
mouthfeel. Fat contributes significantly to the
sensory qualities of food by giving it a rich and
acceptable flavor. Dietary fat should make up
20 to 35 percent of total calories for healthy in-
dividuals. For instance, if a person follows a
2,000-calorie diet each day, 400 to 700 of those
calories should come from fat each day (Vercel-
letto, 2023). The value of water in a product is
denoted by its moisture content. The product's
moisture content of 4.1% shows that it has un-
dergone an efficient dehydration process, re-
sulting in a comparatively low moisture con-
tent. Because fewer bacteria may develop and
there is a reduced probability of deterioration,
the product's shelflife is increased by the lower
moisture level. According to Mamat et al
(2017), dried noodles may be made utilizing a
controlled drying process with a final moisture
content of less than 14%. Drying is a traditional

method of food preservation that provides a
longer shelf life while also making the food
lighter, smaller, and easier to store and carry
than a wet product. The technique is also
thought to increase food stability, limit micro-
bial action, and lessen physical and chemical
changes in food during storage.

Water availability for microbial develop-
ment and chemical reactions within a food
product is gauged by water activity (aw). A low
level of accessible water, as indicated by a wa-
ter activity content of 0.3, adds to the product's
stability and shelf life. Low water activity re-
duces the chance of deterioration and pre-
serves the quality of the final product by pre-
venting microbial growth and enzymatic reac-
tions. According to Levi (2016), the quantity of
free water in a sample is known as its water ac-
tivity. Undesirable microbes may use water
that is not attached to the materials them-
selves, which might be one of the contributing
elements to food deprivation. The Food and
Drug Administration (2014) states that it is
probable to reduce the available moisture to a
level where the organisms' growth is inhibited.
Most meals have a water activity of greater
than 0.95, which offers sufficient moisture for

IJMABER

3273 Volume 6 | Number 7 | July | 2025



Lazaro et al, 2025 / Development and Acceptability of Tuyong Tawilis (Sardinella tawilis) Flavored Noodle

the growth of bacteria, yeasts, and mold. Food
that has been preserved so that its water activ-
ity is 0.85 or below is resistant to the growth
and degradation of germs. These factors help
the product's overall sensory qualities and
preservation, delivering a developed product
for consumers.

Product Acceptability of the Tuyong Tawilis
(Sardinella tawilis) Flavored Noodle

Table 4 shows the consumer acceptability
of the product through a sensory evaluation
test conducted among two hundred (220) re-
spondents composed of two hundred (200)
BulSU - Bustos Campus Students and twenty
(20) trained panelists.

Table 4. Consumer Acceptability Grade of the tuyong tawilis (Sardinella tawilis) flavored noodle as
evaluated by two hundred (220) respondents

Sensory Attributes Mean Interpretation

Appearance 6.7 Like Moderately
Aroma 6.9 Like Moderately
Taste 7.1 Like Moderately
Texture 6.8 Like Moderately
Overall Acceptability 7.1 Like Moderately

As indicated in Table 3, the evaluators gave
the product's appearance a score of 6.7. Cor-
radini (2019) suggests that appearance is influ-
enced by the color quality of the illumination in
terms of intensity, color temperature, and fidel-
ity, as well as the nature of the product's struc-
ture. With this, the rating indicates that the
panelists found the product's visual presenta-
tion to be "Like Moderately." The panelists gave
the aroma of the tuyong tawilis-flavored noo-
dle a grade of 6.9, which corresponds to a de-
scriptive rating of "Like Moderately. "This
means that the product had a distinguishable
and distinctive aroma that the panelists ac-
cepted. A score of 7.1 for the product's taste in-
dicates that the main flavoring ingredient has a
distinct taste rated to be "Like Moderately
."This indicates that the product had a distinct
and recognized flavor. Breslin (2013) stated
that taste influences food selection, and greater
knowledge of the connections between food
flavor, individual taste preferences, food
choices, and intake can help us understand peo-
ple's preferences towards food.

The panelists defined the texture of the
product as having a firm noodle quality and
gave it a texture score of 6.8, which indicates a
descriptive rating of "Like Moderately." This
suggests that the product had a texture that
was acceptable as firm noodles, which the pan-
elists appreciated. Rothenberg and Wendin
(2015) noted that the sensory experience of

food texture has a substantial influence on a
consumer's liking and preference for a food
product. Food texture is a matter of consumer
concern and interest that differs depending on
the kind of food. The produced product re-
ceived an overall acceptability score of 7.1,
which translates to a description of "Like Mod-
erately." This means that, overall, the study re-
spondents found the tuyong tawilis-flavored
noodle to be an acceptable preference. In con-
clusion, the respondents gave the newly devel-
oped product generally favorable scores for ap-
pearance, aroma, taste, texture, and overall ac-
ceptability. The product was appreciated by the
respondents of the study, as evidenced by its
light brown color, distinctive tuyong tawilis
smell, noticeable flavor, firm noodle texture,
and acceptable overall preference.

In conclusion, the respondents gave the
newly developed product generally favorable
scores for appearance, aroma, taste, texture,
and overall acceptability. The product was ap-
preciated by the respondents of the study, as
evidenced by its light brown color, distinctive
tuyong tawilis smell, noticeable flavor, firm
noodle texture, and acceptable overall prefer-
ence.

Conclusion

The conclusions that follow were based on
and aligned with the study's findings: Tuyong
tawilis can be used as the main flavoring
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ingredient to develop flavored noodles. The in-
gredients, tools, and equipment, as well as the
procedural requirement to enable the develop-
ment of the tuyong tawilis (Sardinella tawilis)
flavored noodle, were specifically identified.
The microbiological properties of the devel-
oped product were known, and the result val-
ues were found safe for human consumption.
The physicochemical properties of the devel-
oped product show the safe level of quantity for
human consumption. Respondents' acceptabil-
ity preference of the developed product's sen-
sory attributes in general is described as mod-
erate.

Recommendations
In light of the findings and conclusions of

the study, the following recommendations

were offered:

1. The finished product may be subjected to
shelf-life study in predetermined environ-
mental settings, specifically within ambient
storage conditions.

2. The determination of appropriate packag-
ing material for the finished product may
be studied to allow maximized shelf-life
stability.

3. The finished product may be subjected to
nutrition analysis and additional tests for
possible health claims.

4. The product may be tested using different
formulations and methods of preparation
to improve sensory attributes and overall
organoleptic acceptability.

5. A follow-up test with a broader demo-
graphic or randomized sampling method
may be conducted to further reinforce gen-
eralizability.

References

Adajar, ]., Manuel, M., & Reamillo, M. (2017). Es-
timation of Genetic Variation through Iso-
zyme Analysis in Freshwater Sardines, Sar-
dinella tawilis (Herre), from Two Portions
of Taal Lake: Agoncillo and Talisay, Batan-
gas. https://www.researchgate.net/pro-
file/Joan-Christine-Adajar/publica-
tion/330924546 09 Joan Christine Ada-

jar et al arti-
cle Vol 100 No 4 Dec 2017 /links/5c5ba

999299bf1d14cb19cd8/09-Joan-Chris-
tine-Adajar-et-al-article-Vol-100-No-4-
Dec-2017.pdf

Ali, M. A, Oh, D. H., & Rahman, M. S. (2020).
Development of a functional fish-based
food product: A review. Food Reviews In-
ternational, 36(7), 647-670.
https://doi.org/10.1080/87559129.2019
1630633

Arihara, K. (2006). Strategies for designing
novel functional meat products. Meat Sci-
ence, 74(1), 219-229.
https://doi.org/10.1016/j.meatsci.2006.
04.028

Breslin, Paul A. S. (2013). An Evolutionary Per-
spective on Food and Human Taste. Cur-

rent  Biology, 23(9), R409-R418.
https://doi.org/10.1016/j.cub.2013.04.0
10

Canadian Institute of Food Safety. (2019). Food
Safety and the Types of Food Contamina-
tion. Foodsafety.ca. https://www.food-
safety.ca/blog/food-safety-and-types-
food-contamination

Chen, Y. C,, Chiy, C. P,, & Lin, Y. H. (2020). Qual-
ity characteristics and storage stability of
noodle products enriched with fish pow-
der. Journal of Food Processing and Preser-
vation, 44(6), e14465.
https://doi.org/10.1111 /jfpp.14465

Corradini, M. (2019). Food Appearance - an
overview [ ScienceDirect Topics. Www.sci-
encedirect.com. https://www.sciencedi-
rect.com/topics/food-science/food-ap-
pear-
ance#:~:text=The%Z20color%?20qual-
ity%200f%20the%?20illumina-
tion%2C%20in%20terms

De Leon, P., & Dpa. (2020). PROCESSING AND
MARKETING OF SALINAS TUYO AND TIN-
APA IN BALANGA CITY, BATAAN. Journal
of Management and Development Studies,
9(1). https://jmds.upou.edu.ph/wp-con-
tent/uploads/2021/06/JMDS-Vol9-1-A2-
De-Leon-Full-Paper.pdf

Fleetwood, D. (2018, April 12). Quantitative Re-
search: What it is, Tips & Examples. Ques-
tionPro. https://www.ques-
tionpro.com/blog/quantitative-re-

IJMABER

3275

Volume 6 | Number 7 | July | 2025


https://www.researchgate.net/profile/Joan-Christine-Adajar/publication/330924546_09_Joan_Christine_Adajar_et_al_article_Vol_100_No_4_Dec_2017/links/5c5ba999299bf1d14cb19cd8/09-Joan-Christine-Adajar-et-al-article-Vol-100-No-4-Dec-2017.pdf
https://www.researchgate.net/profile/Joan-Christine-Adajar/publication/330924546_09_Joan_Christine_Adajar_et_al_article_Vol_100_No_4_Dec_2017/links/5c5ba999299bf1d14cb19cd8/09-Joan-Christine-Adajar-et-al-article-Vol-100-No-4-Dec-2017.pdf
https://www.researchgate.net/profile/Joan-Christine-Adajar/publication/330924546_09_Joan_Christine_Adajar_et_al_article_Vol_100_No_4_Dec_2017/links/5c5ba999299bf1d14cb19cd8/09-Joan-Christine-Adajar-et-al-article-Vol-100-No-4-Dec-2017.pdf
https://www.researchgate.net/profile/Joan-Christine-Adajar/publication/330924546_09_Joan_Christine_Adajar_et_al_article_Vol_100_No_4_Dec_2017/links/5c5ba999299bf1d14cb19cd8/09-Joan-Christine-Adajar-et-al-article-Vol-100-No-4-Dec-2017.pdf
https://www.researchgate.net/profile/Joan-Christine-Adajar/publication/330924546_09_Joan_Christine_Adajar_et_al_article_Vol_100_No_4_Dec_2017/links/5c5ba999299bf1d14cb19cd8/09-Joan-Christine-Adajar-et-al-article-Vol-100-No-4-Dec-2017.pdf
https://www.researchgate.net/profile/Joan-Christine-Adajar/publication/330924546_09_Joan_Christine_Adajar_et_al_article_Vol_100_No_4_Dec_2017/links/5c5ba999299bf1d14cb19cd8/09-Joan-Christine-Adajar-et-al-article-Vol-100-No-4-Dec-2017.pdf
https://www.researchgate.net/profile/Joan-Christine-Adajar/publication/330924546_09_Joan_Christine_Adajar_et_al_article_Vol_100_No_4_Dec_2017/links/5c5ba999299bf1d14cb19cd8/09-Joan-Christine-Adajar-et-al-article-Vol-100-No-4-Dec-2017.pdf
https://www.researchgate.net/profile/Joan-Christine-Adajar/publication/330924546_09_Joan_Christine_Adajar_et_al_article_Vol_100_No_4_Dec_2017/links/5c5ba999299bf1d14cb19cd8/09-Joan-Christine-Adajar-et-al-article-Vol-100-No-4-Dec-2017.pdf
https://doi.org/10.1080/87559129.2019.1630633
https://doi.org/10.1080/87559129.2019.1630633
https://doi.org/10.1016/j.meatsci.2006.04.028
https://doi.org/10.1016/j.meatsci.2006.04.028
about:blank
about:blank
https://www.foodsafety.ca/blog/food-safety-and-types-food-contamination
https://www.foodsafety.ca/blog/food-safety-and-types-food-contamination
https://www.foodsafety.ca/blog/food-safety-and-types-food-contamination
https://doi.org/10.1111/jfpp.14465
https://www.sciencedirect.com/topics/food-science/food-appearance#:~:text=The%20color%20quality%20of%20the%20illumination%2C%20in%20terms
https://www.sciencedirect.com/topics/food-science/food-appearance#:~:text=The%20color%20quality%20of%20the%20illumination%2C%20in%20terms
https://www.sciencedirect.com/topics/food-science/food-appearance#:~:text=The%20color%20quality%20of%20the%20illumination%2C%20in%20terms
https://www.sciencedirect.com/topics/food-science/food-appearance#:~:text=The%20color%20quality%20of%20the%20illumination%2C%20in%20terms
https://www.sciencedirect.com/topics/food-science/food-appearance#:~:text=The%20color%20quality%20of%20the%20illumination%2C%20in%20terms
https://www.sciencedirect.com/topics/food-science/food-appearance#:~:text=The%20color%20quality%20of%20the%20illumination%2C%20in%20terms
https://jmds.upou.edu.ph/wp-content/uploads/2021/06/JMDS-Vol9-1-A2-De-Leon-Full-Paper.pdf
https://jmds.upou.edu.ph/wp-content/uploads/2021/06/JMDS-Vol9-1-A2-De-Leon-Full-Paper.pdf
https://jmds.upou.edu.ph/wp-content/uploads/2021/06/JMDS-Vol9-1-A2-De-Leon-Full-Paper.pdf

Lazaro et al, 2025 / Development and Acceptability of Tuyong Tawilis (Sardinella tawilis) Flavored Noodle

search/#:~:text=Quantitative%20re-
search%20is%20a%20systematic%20in-
vestigation%?200f%20phenomena

Food and Drug Administration. (2014). Water
Activity (aw) in Foods.
https://www.fda.gov/inspections-com-
pliance-enforcement-and-criminal-inves-
tigations/inspection-technical-
guides/water-activity-aw-foods

Fung, F., Wang, H.-S.,, & Menon, S. (2018). Food
safety in the 21st century. Biomedical

Journal, 41(2), 88-95.
https://doi.org/10.1016/.bj.2018.03.00
3

Garde, H., & Ebeler, S. (2017). Hedonic Scales -
an overview | ScienceDirect Topics.
Www.sciencedirect.com.
https://www.sciencedirect.com/top-
ics/agricultural-and-biological-sci-
ences/hedonic-
scales#:~:text=The%20use%200f%20un
structured%200r%Z20linear%20he-
donic%20scale

Gibert, K., & Prusa, K. Food Product Develop-
ment Lab Manual. lastate.pressbooks.pub,
Iowa State University Digital Press, 1 Aug.
2021, iastate.pressbooks.pub/food-
productdevelopment/. Accessed 3 Aug.
2023.

Gizaw, Z. (2019). Public health risks related to
food safety issues in the food market: a
systematic literature review. Environmen-
tal Health and Preventive Medicine, 24(1).
https://doi.org/10.1186/s12199-019-
0825-5

Gulia, N., Chaudhary, V., & Khatkar, B. S. (2014,
June). (PDF) Instant Noodles: Processing,
Quality, and Nutritional Aspects. Re-
searchGate. https://www.re-
searchgate.net/publica-
tion/260375690_Instant_Noodles_Pro-
cessing_Quality_and_Nutritional_Aspects

Hassan, M. (2022, September 24). Convenience
Sampling - Definition, Examples. Research
Method. https://research-
method.net/convenience-sam-
pling/#:~:text=Convenience%20sam-
pling%20is%20a%20type%200f%20non
-probability%20sampling

Jung, M. C. (n.d.). The fish instant noodle in which
the long-term storage is possible and the

manufacturing method. GooglePatents.
Retrieved January 29, 2023, from
https://patents.google.com/pa-
tent/W02008153246A1/en?q=dried+fis
h+flavored+noodles&oq=dried+fish+fla-
vored+noodles

Kowalczyk, D. (2014). What is Developmental
Research? - Definition, Purpose & Methods
- Video & Lesson Transcript | Study.com.
Study.com. https://study.com/acad-
emy/lesson/what-is-developmental-re-
search-definition-purpose-methods.html

Lauzon, R., Camooying, 0. & Petronio, N.
(2016). Research Note: Vege-Fish Noodle:
Its Quality and Acceptability. Annals of

Tropical Research, 213-220.
https://doi.org/10.32945/atr38119.201
6

Levi, H. (2016, November 14). What is water ac-
tivity? Www.scientificgear.com.
https://www.scien-
tificgear.com/blog/what-is-water-activ-
ity?fbclid=IwAR2vmAMI834yl7yhm2c9Q
DvMS-
7XdolhXd30LxfNOixY6HhEv_2ZWrSyl7s#
:~:text=Water%20Activity%20Wa-
ter%20Activ-
ity%20is%20the%20amount%?20of

Magsino, R. (2012, December) Feeding Biology
of Sardinella Tawilis in Taal Lake, Re-
searchGate

Maina, J. (2018, April 15). Analysis of the Factors
that determine food acceptability. Scribd;
www.ThePharma]ournal.com.
https: //www.scribd.com/docu-
ment/441775139 /Acceptability-of-
foods#

Mamat, K. A, Yusof, M. S., Wan Yusoff, W. F., Zu-
lafif Rahim, M., Hassan, S., Rahman, M.
Qusyairi. A, & Karim, M. A. A. (2017). De-
hydration of Traditional Dried Instant
Noodle (Mee Siput) Using Controlled
Temperature & Humidity Dryer. IOP Con-
ference Series: Materials Science and Engi-
neering, 203, 0120009.
https://doi.org/10.1088/1757-
899x/203/1/012009

Mehra, S. (2018, July 8). Tracing the Origins of
the Noodle - Noodles on the Silk Road.
Emory.edu. https://scholar-

IJMABER

3276

Volume 6 | Number 7 | July | 2025


about:blank
about:blank
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/hedonic-scales#:~:text=The%20use%20of%20unstructured%20or%20linear%20hedonic%20scale
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/hedonic-scales#:~:text=The%20use%20of%20unstructured%20or%20linear%20hedonic%20scale
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/hedonic-scales#:~:text=The%20use%20of%20unstructured%20or%20linear%20hedonic%20scale
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/hedonic-scales#:~:text=The%20use%20of%20unstructured%20or%20linear%20hedonic%20scale
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/hedonic-scales#:~:text=The%20use%20of%20unstructured%20or%20linear%20hedonic%20scale
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/hedonic-scales#:~:text=The%20use%20of%20unstructured%20or%20linear%20hedonic%20scale
about:blank
about:blank
https://www.researchgate.net/publication/260375690_Instant_Noodles_Processing_Quality_and_Nutritional_Aspects
https://www.researchgate.net/publication/260375690_Instant_Noodles_Processing_Quality_and_Nutritional_Aspects
https://www.researchgate.net/publication/260375690_Instant_Noodles_Processing_Quality_and_Nutritional_Aspects
https://www.researchgate.net/publication/260375690_Instant_Noodles_Processing_Quality_and_Nutritional_Aspects
https://researchmethod.net/convenience-sampling/#:~:text=Convenience%20sampling%20is%20a%20type%20of%20non-probability%20sampling
https://researchmethod.net/convenience-sampling/#:~:text=Convenience%20sampling%20is%20a%20type%20of%20non-probability%20sampling
https://researchmethod.net/convenience-sampling/#:~:text=Convenience%20sampling%20is%20a%20type%20of%20non-probability%20sampling
https://researchmethod.net/convenience-sampling/#:~:text=Convenience%20sampling%20is%20a%20type%20of%20non-probability%20sampling
https://researchmethod.net/convenience-sampling/#:~:text=Convenience%20sampling%20is%20a%20type%20of%20non-probability%20sampling
https://www.scientificgear.com/blog/what-is-water-activity?fbclid=IwAR2vmAMI834yl7yhm2c9QDvMS-7XdolhXd30LxfNOixY6HhEv_2ZWrSyl7s#:~:text=Water%20Activity%20Water%20Activity%20is%20the%20amount%20of
https://www.scientificgear.com/blog/what-is-water-activity?fbclid=IwAR2vmAMI834yl7yhm2c9QDvMS-7XdolhXd30LxfNOixY6HhEv_2ZWrSyl7s#:~:text=Water%20Activity%20Water%20Activity%20is%20the%20amount%20of
https://www.scientificgear.com/blog/what-is-water-activity?fbclid=IwAR2vmAMI834yl7yhm2c9QDvMS-7XdolhXd30LxfNOixY6HhEv_2ZWrSyl7s#:~:text=Water%20Activity%20Water%20Activity%20is%20the%20amount%20of
https://www.scientificgear.com/blog/what-is-water-activity?fbclid=IwAR2vmAMI834yl7yhm2c9QDvMS-7XdolhXd30LxfNOixY6HhEv_2ZWrSyl7s#:~:text=Water%20Activity%20Water%20Activity%20is%20the%20amount%20of
https://www.scientificgear.com/blog/what-is-water-activity?fbclid=IwAR2vmAMI834yl7yhm2c9QDvMS-7XdolhXd30LxfNOixY6HhEv_2ZWrSyl7s#:~:text=Water%20Activity%20Water%20Activity%20is%20the%20amount%20of
https://www.scientificgear.com/blog/what-is-water-activity?fbclid=IwAR2vmAMI834yl7yhm2c9QDvMS-7XdolhXd30LxfNOixY6HhEv_2ZWrSyl7s#:~:text=Water%20Activity%20Water%20Activity%20is%20the%20amount%20of
https://www.scientificgear.com/blog/what-is-water-activity?fbclid=IwAR2vmAMI834yl7yhm2c9QDvMS-7XdolhXd30LxfNOixY6HhEv_2ZWrSyl7s#:~:text=Water%20Activity%20Water%20Activity%20is%20the%20amount%20of
https://www.scientificgear.com/blog/what-is-water-activity?fbclid=IwAR2vmAMI834yl7yhm2c9QDvMS-7XdolhXd30LxfNOixY6HhEv_2ZWrSyl7s#:~:text=Water%20Activity%20Water%20Activity%20is%20the%20amount%20of
https://www.scribd.com/document/441775139/Acceptability-of-foods
https://www.scribd.com/document/441775139/Acceptability-of-foods
https://www.scribd.com/document/441775139/Acceptability-of-foods
about:blank
about:blank
https://scholarblogs.emory.edu/noodles/2018/07/08/tracing-the-origins-of-the-noodle/

Lazaro et al, 2025 / Development and Acceptability of Tuyong Tawilis (Sardinella tawilis) Flavored Noodle

blogs.emory.edu/noo-
dles/2018/07 /08 /tracing-the-origins-of-
the-noodle/

Moore, D. (2022, May 18). Noodles & Company
Expands Menu Innovation with National
LEANguini Launch and Asian Broth Bowls
Test. CISION PR Newswire.
https://www.yahoo.com/now/noodles-
company-expands-menu-innovation-
110500848.html

Pathare, P. B, Opara, U. L., & Al-Said, F. A. J.
(2013). Colour measurement and analysis
in fresh and processed foods: A review.
Food and Bioprocess Technology, 6, 36-60.
https://doi.org/10.1007 /s11947-012-
0867-9

Rothenberg, E., & Wendin, K. (2015, January 1).
7 - Texture modification of food for elderly
people (J. Chen & A. Rosenthal, Eds.). Sci-

enceDirect; Woodhead Publishing.
https://www.sciencedirect.com/sci-
ence/arti-

cle/pii/B9781782423348000079

Safefood360.com (2015) Food Innovation And
Creativity Safefood 360°. (n.d.).
https://safefood360.com/whitepa-
pers/preview/food-innovation-and-crea-
tivity/

Saxena, S. (2017, August 14). The Dark Side of
Instant Noodles: What Makes Them Harm-
ful? NDTV Food.
https://food.ndtv.com/food-drinks/the-
dark-side-of-instant-noodles-what-
makes-them-harmful-766902

Sesotec. (2020, January 29). What is Food
Safety? - The Importance of Food Safety in
Manufacturing. Www.sesotec.com.
https://www.sesotec.com/apac/en/re-
sources/blog/what-is-food-safety

Shikha, F. H., Hossain, 1., & Farzana, L. (2020).
Development of noodles with low cost Silver
carp fish (Hypophthalmichthys molitrix)
mince. 32(1), 107-114. https://www.re-
searchgate.net/publica-
tion/342813709 Development of noo-
dles with low cost Silver carp fish Hy-
pophthalmichthys molitrix mince

Srivastava, S., Kumar, R., & Ranjan, R. (2021).
Sensory evaluation and consumer accept-
ability of fish-based value-added prod-
ucts. International Journal of Gastronomy

and Food Science, 25, 100368.
https://doi.org/10.1016/j.ijefs.2021.100
368

Vercelletto, C. (2023, June 26) “Here’s How
Much Fat You Should Actually Be Eating
on the Daily” LIVESTRONG.COM,
www.livestrong.com/article/370685-
how-many-fat-grams-per-day/.

Yadav, S., Pathania, S., & Sharma, A. (2022). Mi-
crobial quality assessment and storage
behavior of fish-based extruded snacks.
Journal of Food Science and Technology,

59(4), 1655-1662.
https://doi.org/10.1007 /s13197-021-
05178-0

IJMABER

3277 Volume 6 | Number 7 | July | 2025


https://scholarblogs.emory.edu/noodles/2018/07/08/tracing-the-origins-of-the-noodle/
https://scholarblogs.emory.edu/noodles/2018/07/08/tracing-the-origins-of-the-noodle/
https://scholarblogs.emory.edu/noodles/2018/07/08/tracing-the-origins-of-the-noodle/
https://www.yahoo.com/now/noodles-company-expands-menu-innovation-110500848.html
https://www.yahoo.com/now/noodles-company-expands-menu-innovation-110500848.html
https://www.yahoo.com/now/noodles-company-expands-menu-innovation-110500848.html
https://doi.org/10.1007/s11947-012-0867-9
https://doi.org/10.1007/s11947-012-0867-9
https://www.sciencedirect.com/science/article/pii/B9781782423348000079
https://www.sciencedirect.com/science/article/pii/B9781782423348000079
https://www.sciencedirect.com/science/article/pii/B9781782423348000079
https://safefood360.com/whitepapers/preview/food-innovation-and-creativity/
https://safefood360.com/whitepapers/preview/food-innovation-and-creativity/
https://safefood360.com/whitepapers/preview/food-innovation-and-creativity/
https://food.ndtv.com/food-drinks/the-dark-side-of-instant-noodles-what-makes-them-harmful-766902
https://food.ndtv.com/food-drinks/the-dark-side-of-instant-noodles-what-makes-them-harmful-766902
https://food.ndtv.com/food-drinks/the-dark-side-of-instant-noodles-what-makes-them-harmful-766902
https://www.sesotec.com/apac/en/resources/blog/what-is-food-safety
https://www.sesotec.com/apac/en/resources/blog/what-is-food-safety
https://www.researchgate.net/publication/342813709_Development_of_noodles_with_low_cost_Silver_carp_fish_Hypophthalmichthys_molitrix_mince
https://www.researchgate.net/publication/342813709_Development_of_noodles_with_low_cost_Silver_carp_fish_Hypophthalmichthys_molitrix_mince
https://www.researchgate.net/publication/342813709_Development_of_noodles_with_low_cost_Silver_carp_fish_Hypophthalmichthys_molitrix_mince
https://www.researchgate.net/publication/342813709_Development_of_noodles_with_low_cost_Silver_carp_fish_Hypophthalmichthys_molitrix_mince
https://www.researchgate.net/publication/342813709_Development_of_noodles_with_low_cost_Silver_carp_fish_Hypophthalmichthys_molitrix_mince
https://doi.org/10.1016/j.ijgfs.2021.100368
https://doi.org/10.1016/j.ijgfs.2021.100368
http://www.livestrong.com/article/370685-how-many-fat-grams-per-day/
http://www.livestrong.com/article/370685-how-many-fat-grams-per-day/
https://doi.org/10.1007/s13197-021-05178-0
https://doi.org/10.1007/s13197-021-05178-0

