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Abstract

This study aimed to determine the nutritional composition of Taro Ensaymada through proximate analysis,
providing a scientific basis for its potential as a nutritious food product. The proximate analysis evaluated
the crude protein, total fat, carbohydrates, moisture, ash, and sodium content of Taro Ensaymada. Standard
food composition analysis techniques were employed to ensure the accuracy and reliability of results. The
analysis revealed that Taro Ensaymada contains 7.76 g/100g crude protein, 12.51 ¢g/100g total fat, and
42.50 g/100g carbohydrates, making it a good energy source and moderate protein. The sodium content
was relatively low at 31.31 mg/100g, making it a suitable option for individuals managing sodium intake.
The incorporation of taro, a nutrient-dense root crop, enhances the dietary fiber and micronutrient profile
of the ensaymada compared to traditional wheat-based variants. The study provides scientific data
supporting the nutritional value of Taro Ensaymada, highlighting its potential commercialization as a
healthier alternative to conventional pastries. The findings promote the utilization of locally available
crops, contributing to food security and sustainable agriculture. This study introduces an innovative
approach to enhancing traditional Filipino pastries by integrating taro as a functional ingredient. The
results establish the viability of Taro Ensaymada as a nutritious and appealing product, supporting efforts
to develop healthier bakery items while maximizing the agricultural potential of taro.

Keywords: Taro (Colocasia esculenta), ensaymada, proximate analysis, food innovation, nutritional
composition.

1. Introduction
The food industry constantly evolves as consumer preferences shift toward healthier and more nutritious
options. With increasing awareness of the importance of good nutrition, there is a growing demand for
flavorful food products that are beneficial to overall well-being. Responding to this trend, food
manufacturers are investigating incorporating less common ingredients, like plant-based proteins and root
crops, to boost both their products' nutrient content and sensory qualities. This study focuses on the
proximate analysis of taro ensaymada, a modified version of the traditional Filipino pastry that incorporates
taro (Colocasia esculenta) as a key ingredient. Ensaymada is typically made with flour, butter, sugar, and
cheese, but the inclusion of taro aims to improve its nutritional profile while maintaining its soft texture and
rich buttery flavor. This investigation aims to analyze the composition of taro ensaymada, specifically its
protein, fat, fiber, carbohydrate, moisture, and ash levels. This analysis verifies its suitability as a healthier
substitute for the conventional product.

Various studies have pointed out the nutritional advantages of taro, along with its capacity to serve as
a component in functional foods. Offering a rich supply of vitamins, minerals, dietary fiber, and
antioxidants, taro proves advantageous in supporting blood sugar regulation, digestion, and heart health [13],
[37], [23]. Due to its low glycemic index and high fiber content, taro may contribute to better metabolic
health and overall wellness [8]. In bakery applications, incorporating root crops like taro has been found to
enhance the texture, nutritional quality, and consumer appeal of products [13].

Despite its potential as a staple food, taro (Colocasia esculenta) remains underutilized and
undervalued in many regions, particularly in addressing food security and sustainability challenges [13],
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[34]. While widely consumed in some communities, research on its broader role in combating food
insecurity remains limited, especially in the context of Sustainable Development Goal (SDG) 2, focused on
achieving zero hunger [22]. Taro's resilience in diverse climates and ability to thrive in marginal lands make
it a viable alternative to rice and other staple crops. However, its production, processing, and consumption
remain underexplored in food policies and agricultural development programs [28], [24]. Concerns exist in
understanding its full potential as a functional food, particularly in addressing micronutrient deficiencies and
dietary diversity in food-insecure populations [25], [1]. Further research is needed to integrate taro into
sustainable food systems, promote cultivation, and enhance public awareness of its health benefits to support
long-term food security and nutrition goals.

This study explores the capability of using taro (Colocasia esculenta) as a key ingredient in making
ensaymada by focusing on its nutritional content. Specifically, it examines the proximate composition,
including ash, moisture, total fat, crude protein, and sodium. Proximate analysis helps determine the
nutritional value of food and ensures that it meets health and dietary standards. By analyzing the chemical
makeup of Taro Ensaymada, this research aims to provide valuable insights into its nutritional benefits and
whether it can be a healthier alternative to traditional ensaymada. Knowing the nutritional composition of
Taro Ensaymada is important because it affects how people perceive its health benefits. This study will help
determine how the addition of taro influences the overall nutritional quality of ensaymada compared to the
usual wheat-based version. The findings could pave the way for new food innovations, showing whether
taro can improve the nutritional profile of baked goods without compromising their quality. Additionally,
this research supports using locally grown crops in food production, which can help promote sustainability
and food security while offering consumers a nutritious and flavorful alternative.

2. Literature Review

A tropical root known as taro (Colocasia esculenta) is grown extensively throughout Southeast Asia, the
Pacific Islands, and Africa. It is valued for its substantial carbohydrate and dietary fiber levels, plus key
minerals, including magnesium, potassium, and calcium (Chauhan et al., 2022). With a low glycemic index,
taro is well-suited for individuals managing diabetes. Concurrently, its substantial fiber contributes to
digestive wellness and blood sugar control (Dapuliga et al., 2024). Moreover, taro possesses antioxidants
that benefit heart health and general well-being (Mitharwal et al., 2022).

Furthermore, taro contains substantial quantities of resistant starch. This kind of starch serves as a
prebiotic agent, thereby supporting the well-being of the digestive system by nourishing advantageous gut
microorganisms (Huang et al., 2021). This property, combined with its high amylose content, makes taro a
valuable ingredient for functional foods aimed at improving metabolic health. Furthermore, taro's versatility
in culinary applications, from savory dishes to desserts underscores its potential as a key ingredient in food
innovation (Ferdaus et al., 2023).

The incorporation of taro flour into baked goods has been extensively studied. Research indicates
that taro flour enhances baked products' texture, moisture retention, and nutritional value without
compromising sensory qualities (Arici et al., 2020; Wheat, 2019). For instance, taro-based bread and cookies
have been well-received by consumers, with studies reporting high acceptability in terms of taste, texture,
and appearance (Nurhidayati et al., 2024; Hassan et al., 2020). These findings suggest that taro-enriched
ensaymada could appeal to health-conscious consumers while offering additional nutritional benefits.

For gluten-free baking purposes, taro flour is becoming recognized as a viable substitute for
conventional wheat flour. Its small starch granules influence the gelatinization process during baking,
resulting in a desirable consistency and improved moisture retention (Hassan et al., 2020). Consequently,
taro flour is especially well-suited for those affected by gluten sensitivity or celiac disease. This offers them
a safe and nutritious option instead of standard baked items (Deng et al., 2022).

Studies have shown that taro-based bakery products, such as bread and cookies, are well-received by
consumers due to their unique flavor and texture (Santos & Cruz, 2022; Domingo et al., 2020). Sensory
evaluation methods, including Likert scales, have been widely employed to assess consumer preferences and
identify areas for improvement (Suganob, 2022). Santos and Cruz (2022) reported high satisfaction levels
regarding the taste, texture, and appearance of ensaymada, particularly when taro flour was used as a partial
replacement for wheat flour. These findings highlight the potential of taro-based products to meet consumer
expectations while offering additional health benefits.

Because taro is hardy in various climates, coupled with its capacity to flourish in less fertile soil, it is
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a workable substitute for conventional staple crops, such as rice and wheat (Mukherjee et al., 2021). Its
growth necessitates reduced water and fewer external resources than other crops. This feature renders it an
ecologically viable and sustainable choice for smallholder farmers (Oladimeji et al., 2022). Initiatives aimed
at increasing the cultivation and use of taro have the potential to enhance food security, rural progress, and
environmentally sound agriculture (Garcia et al., 2021). Within the Philippines, taro has functioned as a core
component in customary culinary preparations, including laing and sinigang, for a long time. Despite this, its
capacity to serve as a beneficial food element when incorporated into baked products is largely
uninvestigated. Integrating taro into mainstream food production aligns with broader agricultural
sustainability goals and food innovation strategies. It also supports the Philippine government's efforts to
promote the use of indigenous crops to enhance food security and nutrition (DOST-PCAARRD, 2022).

3. Methodology

3.1 Design

This study utilized experimental research designs to determine the nutritive composition of Taro
Ensaymada.

3.2 Product Development

Taro Ensaymada was formulated using taro flour as a partial alternative to wheat flour. The dough consisted
of taro flour, sugar, salt, yeast, eggs, butter, and milk. The product was baked at 180°C for 15-20 minutes
and topped with butter, sugar, and grated cheese.

3.3 Proximate Analysis

The nutritional composition of Taro Ensaymada was analyzed at the Department of Science and
Technology (DOST) laboratory in Butuan City. Parameters included ash content, moisture content, total fat,
crude protein, and sodium, following AOAC official methods.

3.4 Statistical Analysis
Data were analyzed using a weighted mean. Proximate analysis results were presented in tables.

4, Results

Table 1. The Chemical Analysis of Taro Ensaymada Yielded the Following Results per 100g

% Daily % RENI

Parameter Resllélg (per Serving Size (45g9) Value (US (FNRI)
9)
FDA)

Moisture 24.84 g - - -
Ash Content 12.39¢g - - -
Crude Protein 7.76 g 39 6% 5%
Total Fat 1251¢g 69 8%

Sodium 31.31 mg 15 mg 1%

Total Carbohydrates 4250 ¢ 199 7%

Calories 313.63 kcal 140 kcal - 6%

Table 1 presents the chemical analysis of Taro Ensaymada which yielded the results per 100g. The
proximate analysis revealed a moisture content of 24.84 g/100g, indicating a relatively moderate water
content in the product. In addition, the ash content was found to be 12.39 g/100g, representing the inorganic
mineral content present in the ensaymada. Furthermore, the crude protein content was measured at 7.76
9/100g, providing 3 g of protein per serving (45g), which contributes 6% of the Daily Value (US FDA) and
5% of the RENI (FNRI reference for males aged 19-29). Similarly, the total fat content was 12.51 g/100g,
providing 6 g of fat per serving and contributing 8% of the Daily Value. Moreover, the sodium content was
31.31 mg/100g, providing 15 mg per serving and contributing 1% of the Daily Value, making it a low-
sodium food product. The total carbohydrate content was 42.50 g/100g, providing 19 g per serving and
contributing 7% of the Daily Value. Finally, the caloric content of Taro Ensaymada was 313.63 kcal/100g,
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providing 140 kcal per serving and contributing 6% of the RENI. Overall, Taro Ensaymada is a moderate-
calorie food product with a balanced composition of macronutrients, including carbohydrates, fats, and
protein. Due to its minimal sodium level, it is appropriate for those regulating their salt consumption. At the
same time, the small but significant amounts of protein and fat contribute to meeting daily nutritional
requirements.

5. Discussion

The proximate analysis of Taro Ensaymada reveals a nutritionally enhanced product with balanced
macronutrients and low sodium content, making it a promising alternative to traditional Ensaymada. The
moisture content of 24.84 g/100g indicates a relatively moderate water content, which contributes to the
product's soft and moist texture. This finding aligns with previous studies on taro-based baked goods,
highlighting taro's ability to improve moisture retention in products like bread and cookies (Arict et al.,
2020; Hassan et al., 2020).

The moderate moisture content also suggests that Taro Ensaymada requires suitable moisture content
for a good shelf life. Excess wetness can cause it to spoil, whereas insufficient moisture may lead to a
parched and unpleasant texture. An ash content measuring 12.39 g/100g was observed, indicating the
presence of inorganic minerals. These minerals are vital for numerous physiological processes, such as bone
integrity, muscle performance, and metabolic activities. This aligns with existing research, indicating taro is
abundant in minerals like potassium, calcium, and magnesium (Chauhan et al., 2022; Mitharwal et al.,
2022). These particular minerals increase the nutritional worth of Taro Ensaymada but also offer prospective
health advantages, including aiding cardiovascular well-being and boosting bone mass (Huang et al., 2021).

The crude protein content of 7.76 g/100g is a notable finding, as it provides 3 g of protein per serving
(450), contributing 6% of the Daily Value (US FDA) and 5% of the RENI (FNRI reference for males aged
19-29). While this protein content is modest compared to protein-rich foods like meat or legumes, it is
significant for a baked product. It aligns with studies that have emphasized taro's potential as a functional
food ingredient to enhance the nutritional profile of traditional foods (Ferdaus et al., 2023; Shah et al.,
2022). The inclusion of taro flour in the ensaymada formulation not only increases the protein content but
also introduces essential amino acids that are often lacking in refined wheat flour-based products.

The total fat content of 12.51 g/100g (6 g per serving) contributes 8% of the Daily Value, which is
comparable to other baked goods but can be further optimized by reducing butter or using healthier fat
alternatives in future formulations. While fat is an important macronutrient for energy and flavor, excessive
consumption of saturated fats is associated with an increased risk of cardiovascular diseases. Therefore,
future iterations of Taro Ensaymada could explore using unsaturated fats or plant-based oils to improve its
nutritional profile without compromising taste or texture (Deng et al., 2022).

One of the most promising aspects of Taro Ensaymada is its low sodium content (31.31 mg/100g),
which provides only 15 mg per serving and contributes 1% of the Daily Value. This quality renders it
especially well-suited for people managing their salt consumption, particularly those with high blood
pressure or heart-related illnesses. This finding is supported by Huang et al. (2021) and Dapuliga et al.
(2024), which have highlighted taro's role in promoting heart health due to its low sodium and high
potassium content. The low sodium content also aligns with global dietary recommendations to reduce salt
intake to prevent chronic diseases (World Health Organization, 2020).

The total carbohydrate content of 42.50 g/100g (19 g per serving) contributes 7% of the Daily Value,
providing a moderate energy source that aligns with the dietary needs of active individuals. Given its
substantial amylose content and low glycemic index, taro is an appropriate carbohydrate source for people
with diabetes or those who want to keep their blood sugar levels steady (Ferdaus et al., 2023; Mitharwal et
al., 2022). Additionally, the dietary fiber in taro supports digestive health and promotes satiety, making Taro
Ensaymada a more filling and nutritious option than traditional ensaymada (Chauhan et al., 2022).

The caloric content of 313.63 kcal/100g (140 kcal per serving) is consistent with other baked goods,
making Taro Ensaymada a moderate-calorie snack. This caloric value and its balanced macronutrient profile
position Taro Ensaymada as a suitable choice for individuals seeking a nutritious and satisfying snack
without excessive calorie intake. The inclusion of taro flour not only enhances the product's nutritional value
but also aligns with current trends in health-conscious consumption, where consumers are increasingly
seeking foods that offer flavor and functional benefits (Shah et al., 2022; Huang et al., 2021).
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6. Conclusions And Recommendations For Future Studies

In conclusion, the proximate analysis of Taro Ensaymada highlights its potential as a nutritionally enhanced
alternative to traditional ensaymada. Its balanced macronutrient profile, low sodium content, and moderate
caloric value make it a promising option for health-conscious consumers. Future research should focus on
optimizing the formulation to reduce fat content, exploring the product's shelf-life, and assessing its
economic feasibility for large-scale production. Addressing these areas, Taro Ensaymada can be positioned
as a sustainable and nutritious food product that contributes to achieving global food security and nutrition

goals.
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