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ABSTRACT

Heirloom rice is part of the culture and heritage of the Cordillera Ad-
ministrative Region. It is the heart and soul of its terraces. Heirloom
rice varieties are now known to be nutrient-dense, thus elevating heir-
loomrice’s status as a specialty rice. The production of processed prod-
ucts from heirloom rice lacks standardization of the processing proce-
dures as most of the processed products are done by small-scale entre-
preneurs in the locality. Thus, this study aims to develop a new variety
of chips out of heirloom rice of Ifugao, fused with additional vegetables
like Moringa Oliefera (Horse Radish Leaves) and Mamordica Charantia
(Bitter Gourd Leaves). The developmental research design was used to
develop the Classic Heirloom Rice-Veggie Chips. In contrast, the quan-
titative-descriptive research design among 315 randomly selected con-
sumers in Lagawe, Ifugao, was used to determine the acceptability and
marketability aspect of the product developed. After a series of formu-
lations, the study developed a standardized process and procedures for
making Heirloom Rice- Veggie Chips. On the other hand, using
weighted means, findings revealed that the product received high ac-
ceptability ratings across all attributes, with texture scoring 5.86 and
overall acceptability reaching 5.92, indicating strong positive appeal to
respondents. Thus, heirloom rice with vegetables is generally accepta-
ble for sensory evaluation. Lastly, The Classic Heirloom Rice Veggie
Chips demonstrated high marketability across various aspects, with
strong scores in purchase likelihood (5.79), recommendation (5.93),
recognition (5.94), and packaging (5.98) while maintaining consistent
appeal across different price points.
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Introduction

The United Nations approved the 2030
Agenda for Sustainable Development 2015 to
shape our world. It consists of 169 targets and
17 goals that must be accomplished by 2030.
Because food production is directly related to
several SDGs, the food industry's commitment
to the SDGs has been a topic of great attention
since the targets' inception. Eight of the seven-
teen goals—namely, SDGs 2 (no hunger), 3 (ex-
cellent health), 6 (clean water and sanitation),
8 (economic growth), 10 (responsible produc-
tion), 14 (life below water), 15 (life on land),
and 17 (partnership)—are tied explicitly to
food production. However, food production can
also be more loosely associated with the re-
maining seven goals, resulting in the food in-
dustry contributing to or influencing all of the
SDGs (Arora et al., 2023)

Nevertheless, despite the advancements
made over the previous five years, reaching the
SDGs is complicated. Furthermore, the COVID-
19 pandemic has worsened this problem by ad-
versely affecting most objectives (Herrero et
al,, 2021). One of the Sustainable Development
Goals (SDG) is to end malnutrition, including
stunting, wasting, and overweight among chil-
dren under five by 2030. Target 2.2 is specifi-
cally focused on this goal. The triple burden of
malnutrition, which has a detrimental impact
on society and human health and is currently
being made worse by the COVID-19 pandemic,
is caused by these circumstances coexisting
more and more in communities (Mensi & Uden-
igwe, 2021)

In the Philippines, the Ambisyon Natin
2040- The vision for prosperity by 2040, is an-
chored in the Sustainable Development Goals,
where Filipinos aspire to have a life that is
firmly rooted, comfortable, and secure (Ma-
linao, 2022). One way to help achieve a firmly
rooted, comfortable, and secure life, the Philip-
pine Development Plan for 2023-2028 includes
strategies ensuring that Filipino individuals
and families will have secure access to sulffi-
cient, affordable, safe, and nutritious food to
sustain a productive and healthy life (National
Economic Development Authority [NEDA],
2024).

The Philippines has abundant agricultural
resources owing to its geographic position. The

unique geographic characteristics, which in-
clude its terrain and tropical climate condi-
tions, make farming one of the largest agrarian
subsectors. Additionally, many Filipinos are en-
gaged in the farming industry for their liveli-
hood and employment; therefore, local re-
sources are sustainable (Patacsil et al., 2023).
Due to the commonness of this industry in the
Philippines, most Filipinos have innovated
crops into processed food products that are
healthy and new to consume. Some processed
food innovations include fruits, rice, vegeta-
bles, and blended chips processed in various
ways (Mohidem et al., 2022; Kari et al., 2023)
In the Montane areas of Cordillera, the Phil-
ippines, the IP (indigenous people) have culti-
vated native rice for generations on their rice
terraces, which were designated a United Na-
tions Educational, Scientific and Cultural Or-
ganization (UNESCO) World Cultural Heritage
site in 1995 and a Food and Agriculture Organ-
ization (FAO) World Agricultural Heritage site,
Globally Important Agricultural Heritage Sys-
tem (GIAHS) in 2011 (Sekine, 2021). Rice ter-
races are found across the CAR, which includes
[fugao, Mountain, and Kalinga provinces. The
rice terraces of Ifugao province in the Philip-
pine Cordilleras constitute a world-famous hu-
man-made landscape and tourist destination
cherished by Filipinos and foreign tourists alike
(Sajise et al., 2012). This heirloom rice was reg-
istered as a collective trademark in 2018 and
will be registered as a sui generis geographical
indication (GI) (Sekine, 2021). For several dec-
ades, the rice terraces have been home to heir-
loom kinds of rice passed down from genera-
tion to generation, along with traditional wis-
dom well-adapted to the local ecosystem.
These terraces are home to hundreds of differ-
ent types of rice. However, the most notable are
the traditional highland cultivars: tall, low till-
ering, aromatic, low-yielding, and morphologi-
cally diversified. These cultivars are adapted to
higher elevations. The Ifugao name for these
landrace rice, Tinawon, literally translates to
"once a year" and comes from the fact that they
are long-season types that are only grown once
a year. Modern, short-season, lowland culti-
vars, frequently cultivated twice a year, have
joined or, in many cases, supplanted these
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landraces, except in the highest elevations, in
recent decades (Glover et al,, 2020)

Following traditional/organic rice farming
methods in the terraces, the Ifugao rice types
considered heirlooms have preserved their pu-
rity and individuality for generations. These
types of rice are already well-liked both domes-
tically and internationally. Small-scale produc-
ers have also made rice wine, rice cookies, rice
cakes, and other processed heritage items, as
well as its by-products, especially the broken
grains. Heirloom rice is known for its colored
grains (red, violet/purple, brown, and off-
white), flavorful aroma, delectable taste, and
nutritional value, hence commanding a pre-
mium price and generating high demand from
health-conscious consumers (Bairagi et al,
2021). Tinawon rice contains higher amounts
ofiron and zinc than other varieties of commer-
cially grown rice. Also, its lower glycemic index
and complex carbohydrates make it preferable
for diabetic patients and people seeking better
control over their blood sugar levels. Due to its
unique flavor, aroma, and peculiarity in com-
parison to other crop varieties that Ifugao peo-
ple are farming, Tinawon rice indeed stands
out, showing its essentiality in the lives of the
Ifugao people (Food and Agriculture Organiza-
tion [FAO], 2022)

The pandemic has changed consumers’ life-
styles, increasing the demand for organic and
plant-based products (Cahero- Martinez,
2020). Innovations in food science are giving
rise to fresh strategies that can help achieve
several sustainable development objectives.
However, there is an urgent need to step up ap-
plied food science and technology research to
address all forms of malnutrition (Acuin et al.
2020). Additionally, this study also stems from
limited research on the development of innova-
tive, nutritious, and sustainable food products
that support both health and cultural preserva-
tion. Thus, this study developed an alternative
snack primarily made from heirloom rice,
horse radish (Malunggay) leaves, and bitter
gourd (Ampalaya) leaves. The development of
Classic Heirloom-Rice Veggie Chips offers sub-
stantial nutritional and health benefits. Creat-
ing convenient and healthy snack options pro-
motes better dietary habits and helps prevent
lifestyle-related diseases. Heirloom rice from

Ifugao is a significant part of the region’s agri-
cultural heritage and is known for its unique
nutritional profile and cultural importance.
However, its utilization remains largely tradi-
tional, limiting its potential for wider consump-
tion and economic impact. By developing a new
variety of chips infused with Moringa and Bit-
ter Gourd—Dboth rich in essential vitamins and
minerals—this study aims to create a healthy,
nutrient-dense, and culturally significant snack
option that aligns with the increasing con-
sumer demand for organic and functional
foods. This research seeks to promote local ag-
ricultural sustainability by providing farmers
with alternative ways to utilize heirloom rice,
thus expanding market opportunities and in-
creasing its economic value. The study also re-
sponds to the global push for healthier snack
alternatives, particularly in addressing malnu-
trition and promoting wellness through plant-
based, nutrient-rich food options. Ultimately,
this research aspires to contribute to food inno-
vation, sustainable agriculture, and the preser-
vation of indigenous food traditions while of-
fering consumers a healthy and accessible al-
ternative to conventional snacks.

Furthermore, this new product's develop-
ment, adoption, and marketability are crucial in
protecting cultural heritage and biological di-
versity. This works to conserve agricultural di-
versity and maintain traditional farming prac-
tices. More importantly, it preserves the cul-
tural heritage of indigenous communities. Pro-
moting the cultivation and consumption of
heirloom rice and other vegetables will sustain
their presence in the face of current/intense
agricultural trends, contributing to maintain-
ing plant resources that are essential for food
security. However, from an economic stand-
point, developing the product and acceptability
of marketability opens new markets and pro-
vides another income source to local farmers or
producers. Increasing the demand for primary
raw materials directly benefits the income of
smallholder farmers and rural communities.
Lastly, creating Classic Heirloom-rice Veggie
Chips achieves several sustainable develop-
ment objectives. This helps achieve SDG 3
(Good Health and Well-Being) and SDG 2 (Zero
Hunger) by encouraging nutrient-rich dietary
options to fight malnutrition and enhance
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general health outcomes. Moreover, support-
ing sustainable agricultural methods and using
locally sourced raw materials is consistent with
SDG 12 (Responsible Consumption and Pro-
duction). As a result, the creation, acceptability,
and commercial viability of Classic Heirloom-
Rice Veggie Chips serve broader social and eco-
nomic goals in addition to satisfying consumer
demand for a healthy snack.

Materials and Methods
Materials

A good quality of Tinawon heirloom rice
was purchased from Rice Terraces Farmers’
Cooperative (RTFC), Banaue. The other raw
materials were also purchased from the local
market. The ingredients used for making Clas-
sic include Tinawon Rice, Flour, Horse Radish
(Malunggay) Leaves, Bitter Gourd (Ampalaya)
leaves, Black pepper, salt, and eggs. Other tools
and equipment are a mixing bowl, frying pan,
weighing scale, strainer, 2inl stainless oil
straining rack, food processor, manual knead-
ing machine, shaped cutting tools, food trays,
and containers. A big mixing bowl is employed
for thorough ingredient incorporation, while a
frying pan serves as the tool for frying the chips
to perfection. The weighing scale ensures pre-
cise measurements, guaranteeing consistency
in flavor and texture. Strainers are pivotal in re-
moving excess oil from the fried chips, promot-
ing a crispy finish. The Stainless Oil Straining
Rack streamlines the oil straining and filtering
process, enhancing efficiency. A food processor
aids in grinding vegetable leaves, enriching the
chips' flavor profile. The manual kneading ma-
chine ensures the dough attains the desired
consistency before shaping it with shaped cut-
ting tools. Kitchen tissue is handy for blotting
excess oil post-frying, while food trays facilitate
air-drying, ensuring optimal texture. Lastly,
containers store flavorings, which are used in
the flavoring process. Each tool contributes in-
dispensably to making the product, ensuring
consistency and quality throughout the prepa-
ration process.

Recipe Formulation Process
The process of developing the Classic Heir-
loom Rice-Veggie Chips was divided into

structured phases, ensuring a systematic ap-
proach to formulation, testing, and refine-
ment. Phase 1 involved planning, initial tryouts,
and revisions, where the research team, com-
posed of student and faculty researchers from
[fugao State University, worked on identifying
the most suitable recipe formulation. The prep-
aration and production stages required careful
selection of ingredients, precise measure-
ments, and adherence to standardized cooking
procedures. During the experimental and de-
velopmental stages, multiple formulations
were tested, varying the proportions
of Tinawon heirloom rice, Moringa (Malung-
gay) leaves, and Bitter Gourd (Ampalaya)
leaves to determine the optimal combination
for taste, texture, and nutritional value. Each
batch underwent iterative adjustments, where
factors such as crispiness, flavor balance, and
structural integrity of the chips were carefully
analyzed—feedback from initial sensory tri-
als guided modifications, allowing the team to
refine the formulation progressively.

Phase 2 focused on producing the final
product for comprehensive evaluation and con-
sumer testing. Standardized recipes, expressed
in grams for accuracy, ensured consistency
across batches. Survey questionnaires were ad-
ministered to participants who evaluated the
product based on appearance, taste, smell, tex-
ture, and overall acceptability. The collected
data provided valuable insights, leading to fur-
ther fine-tuning of the formulation to
achieve the perfect balance of flavor, crispness,
and aroma. The researchers meticulously ad-
justed ingredient ratios and cooking times
based on participant feedback to enhance the
product’s sensory qualities while maintaining
its nutritional integrity and market potential.

Through this structured approach, the
study successfully developed a nutrient-rich,
culturally significant, and highly accepta-
ble snack that meets both consumer prefer-
ences and nutritional standards. The final for-
mulation represents an optimal blend of heir-
loom rice and vegetables, offering a healthy,
sustainable, and commercially viable alterna-
tive to conventional snack foods.
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Sensory Evaluation

The 6-point hedonic scale was used to ana-
lyze the overall acceptability of Classic Heir-
loom Rice-Veggie Chips. The study utilized a
questionnaire score sheet and presented coded
samples for the 315 participants to evaluate the
sensory test of appearance, smell, taste, and
texture, including its general acceptability.
Three replications were provided to respond-
ents to ensure consistency of results.

Marketability Testing

The descriptive research design was used
to determine the marketability of the Classic
Heirloom Rice-Veggie Chips. Data was collected
among randomly selected respondents in La-
gawe, Ifugao, Philippines, using a patterned in-
strument subjected to validation and reliability
tests. A total of 315 consumers participated in
the study. The data were treated and analyzed
using mean scores. The product, price, and
packaging were assessed from the perspective
of marketability.

Results and Discussions
Development of Classic Heirloom Rice-Veggie
Chips

Prepare the raw materials (Tinawon rice,
Malunggay leaves, Ampalaya leaves, flour,

black pepper, egg, and salt). Then, set aside the
dry mixtures (Ground Tinawon rice, flour,
black pepper, and salt). Clean and wash the veg-
etables, then blanch them. After blanching,
grind it using the food processor. Pour the
ground leaves into the dry mixtures, including
the eggs. Mix thoroughly to make a dough.
Knead the dough several times until the level of
thickness is achieved. Cut the kneaded dough
into a triangular shape, then set aside for 10
minutes to air dry to avoid sticking together.
After 10 minutes, deep fry. If cooked, rest it in
the kitchen tissue for oil extraction to prevent
greasiness. Leave it for 5 hours. Pack the chips,
then seal them for safety. Figure 1 shows the
finished product - Classic Heirloom Rice- Veg-
gie Chips.

Sensory Evaluation of Classic Heirloom Rice-
Veggie Chips

Participants provided their assessments
across various attributes, including appear-
ance, smell, taste, texture, and general accepta-
bility for classic heirloom rice veggie chips. Fig-
ure 1 presents the spider plots of sensory eval-
uation of Classic Heirloom Rice Veggie Chips
representing mean scores.

Appearance
e B:DBsasasines R :
: 59 z
5.85
5.8
oo Smell
Acceptability
£=592 i X=559
Texture Taste :
=586 £=565 :

Figure 1. Spider plots of sensory evaluation of Heirloom Rice-Veggie Chips, representing means for n
= 315, where score 1 refers to dislike extremely and 6 to like extremely in the six-point he-

donic scale
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The mean scores for each attribute were
calculated on a scale ranging from 1 to 6, with
higher scores indicating greater acceptability.
The overall appearance scored 5.65, while
smell received a mean score of 5.59, suggesting
that it was perceived as very acceptable. Simi-
larly, taste garnered a mean score of 5.65, indi-
cating a high level of acceptability. The texture,
with a mean score of 5.86, was also deemed
very acceptable by the evaluators. The overall
general acceptability of the product, reflected
in a mean score of 5.92, indicated that partici-
pants found it to be highly likable. These find-
ings suggest that the sensory qualities of the
food product were well-received by the re-
spondents, demonstrating a high level of ac-
ceptability across all assessed attributes. Sen-
sory attributes, such as appearance, taste,
smell, and texture, are vital in shaping con-
sumer choices. These findings align with the at-
tributes evaluated in this study, demonstrating

the importance of considering these factors
when developing and marketing new food
products. Furthermore, the success stories of
novel snack alternatives, such as vegetable-
based chips, as highlighted in RRS, provide evi-
dence of the market potential and consumer ac-
ceptance of innovative products like rice-veg-
gie chips. Healthy snack options have gained
traction in the market, creating opportunities
for similar ventures to succeed.

Marketability Aspect of Classic Heirloom
Rice-Veggie Chips

Figure 2 presents the spider plots of the
marketability aspect of Classic Heirloom Rice
Veggie Chips representing mean scores. The
evaluation of the Classic treatment indicated
high marketability across various dimensions,
encompassing Likeness to Purchase, Likeness
to Recommend, Product Recognition, Packag-
ing, and Price at different weight categories.

70

50

Likeness to
purchase

6
. Likeness to

Overall Mean Rating 5.8
g recommend

5.7

5.6

90 5.5 Product recognition
5.4

Packaging

Price

Figure 2. Spider plots of the marketability aspect of Heirloom Rice-Veggie Chips, representing means
for n =315, where score 1 refers to most unlikely and 6 to most likely in the six-point Likert

scale

Likeness to Purchase received a commend-
able mean score of 5.79, categorizing the Clas-
sic product ashighly marketable. Simi-
larly, Likeness to Recommend achieved an
even higher mean score of 5.93, reinforcing its
strong market appeal. The high recommenda-
tion score indicates that consumers perceive
the product as a desirable and shareable snack,
further contributing to its potential commer-
cial success.

On the other hand, Product Recognition ob-
tained the highest mean score of 5.94, high-
lighting widespread acknowledgment and de-
sirability in the market. This suggests that con-
sumers find the product familiar and appealing,
which is crucial for repeat purchases and brand
loyalty. Additionally, Packaging received a high
mean score of 5.98, indicating that the prod-
uct’s visual appeal, labeling, and branding ef-
fectively attract consumer interest.
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The study found that the Classic product
maintained high marketability across different
price points, but consumer willingness to pur-
chase varied slightly based on cost. The 50.00
PHP price point (60 grams) received a high
mean score of 5.97, suggesting that consum-
ers strongly preferred this option as an afford-
able and reasonable choice for casual snacking.
The 70.00 PHP price point (100 grams) scored
5.92, reflecting continued strong appeal for
consumers willing to pay a slightly higher price
for more quantity. However, at the 90.00 PHP
price point (150 grams), the score dropped
slightly to 5.62, indicating a potential price sen-
sitivity threshold where consumers may begin
to reconsider their purchase decision. This de-
cline suggests that while consumers perceive
the product as valuable, pricing beyond a cer-
tain range may impact demand.

The slight decline in consumer preference
at the highest price point suggests that while
Classic Heirloom Rice-Veggie Chips are highly
marketable, pricing strategies should be care-
fully considered to optimize consumer de-
mand. Price sensitivity analysis indicates that
consumers respond favorably to moderate
price points but may hesitate at higher costs,
potentially due to budget constraints or com-
parison with competing snack products. To
maximize sales potential, manufacturers
should consider promotions, bundle pricing, or
introductory discounts to encourage trial and
repeat purchases at higher price points.

Conclusions and Recommendations

The development, acceptability, and mar-
ketability assessment of the three replication
treatments of Classic heirloom rice-veggie
chips yielded highly positive outcomes across
all the sensory attributes. This result can be at-
tributed to its familiar and traditional taste,
likely appealing to the range of consumers and
participants. Additionally, combining heirloom
rice and multi-benefit vegetables such as Ma-
lunggay and Ampalaya contributed to its ap-
peal as a healthy snack option. With affirmative
evaluations across various sensory attributes,
they have the potential to be well-accepted by
consumers and could be successful in the mar-
ket.

The marketability assessment supported
the products’ acceptability evaluation and
revealed highly positive outcomes across the
dimensions of likeness to purchase, likeness to
recommend, product recognition, packaging,
and price. The likeness to purchase showed
that the product is highly marketable, as evi-
dent in other aspects like product recognition,
packaging, and pricing. Thus, the developed
product has the potential to be recommended
to different consumers. Thus, Classic heirloom-
rice veggie chips have the potential to grow and
thrive in the market. These findings suggest
that food entrepreneurs and local farmers can
commercialize heirloom rice-based snacks by
leveraging their high marketability.

Future researchers may develop more heir-
loom rice—and vegetable-based alternative
snacks. They may use this study as the basis for
future research on rice and vegetable chips to
diversify heirloom rice —and vegetable-based
products, including various flavors and formu-
lations. Such innovation in product offerings
can cater to different consumers’ tastes and
preferences. In addition, a comprehensive mar-
ket study or feasibility study may be developed
for possible external funding. A physiochemical
property analysis may be the follow-up study.
Furthermore, researchers may broaden the
scope of the study.

Additionally, sharing information about the
nutritional benefits and sustainable aspects of
Tinawon heirloom rice-veggie chips through
organizing programs is also suggested. This can
help create demand for this product in the mar-
ket. Lastly, this output may be extended to part-
ner communities/organizations as another
source of income.

To maximize the potential economic and
social impact of Classic Heirloom Rice-Veggie
Chips, policymakers and stakeholders in agri-
culture, food processing, and public health
should implement targeted actions. Also, gov-
ernment agencies such as the Department of
Trade and Industry (DTI) and the Department
of Agriculture (DA) can provide funding, train-
ing, and business incubation programs to sup-
port small-scale entrepreneurs engaged in
heirloom rice-based product development. Ad-
ditionally, policymakers can introduce tax in-
centives or subsidies for companies investing
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in health-focused, organic, and locally sourced
food innovations. Providing food innovation
grants will encourage further research on heir-
loom rice-based processed foods, ensuring con-
tinuous product improvement and diversity in
offerings. Lastly, Policymakers should consider
supporting initiatives that promote heirloom
rice production and processing through subsi-
dies or local trade programes.
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