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Preface

It gives us immense pleasure to present Sustainable Food Innovations: Product
Development, Packaging, and Waste Valorization, an edited volume bringing
together the research contributions addressing important contemporary challenges
and opportunities in sustainable food processing, food product development,
packaging, and resource valorization.

The food sector increasingly needs to meet growing demand for nutritious, safe,
affordable, high-quality foods while using natural resources efficiently and reducing
food and agricultural waste. Sustainable food innovation therefore requires
approaches that integrate product development, nutritional improvement, efficient
processing, waste reduction, value addition, and environmentally responsible
packaging.

The book comprises fourteen chapters covering diverse themes. These include food
applications for addressing celiac disease, techno-economic evaluation of wheat
bran for fibre-rich food products, rice straw for sustainable packaging, utilization of
underexplored banana species, food allergen reduction using cold plasma, and the
nutritional and functional potential of tangerine peel waste.

Several chapters emphasize the valorization of underutilized crops and food
resources. The volume includes studies on Tardi (Dioscorea bellophylla) starch,
amla cultivars, multi-millet formulations, bitter gourd, jute leaves, asparagus bean
flour, dietary-fibre recovery, and bioactive compounds from stinging nettle. These
contributions show the potential of diverse plant resources and food-processing
residues as sources of nutrients, functional ingredients, bioactive compounds, and
value-added food products.

The book also highlights sustainable packaging and innovative processing
technologies. Converting rice straw into packaging materials offers a way to create
value from agricultural residue, while starch-based antimicrobial films show the
potential of renewable materials for functional packaging applications. Other
contributions address cold plasma treatment, drying technologies, extraction
processes, and hydrothermal recovery of dietary fibre.

An important feature of this volume is its multidisciplinary approach, bringing
together perspectives from food technology, food engineering, agricultural sciences,
nutrition, biotechnology, materials science, and related disciplines.

We hope that “Sustainable Food Innovations: Product Development, Packaging,
and Waste Valorization” will serve as a useful reference for researchers,
academicians, postgraduate and doctoral students, food technologists, engineers,
industry professionals, and other stakeholders.

We sincerely thank all the authors, reviewers, institutions, colleagues, students, and
supporters whose contributions have made this volume possible.

K. Prasad, S. Shekhar, and H. K. Sharma (Editors)
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Taste-Masking Strategies for Bitter Gourd
(Momordica charantia): A Review of Emerging
Techniques for Functional Food Development

Pooja Yadav'’ and Vipul Kumar

Abstract. Bitter gourd (Momordica charantia) is widely recognized for its
antidiabetic, antioxidant, and health-promoting bioactive compounds such as
charantin, polypeptide-P, and momordicosides. However, its intense bitterness poses
a major barrier to consumer acceptance and industrial application in functional foods.
This review provides a comparative evaluation of different taste-masking techniques
developed to overcome this limitation, including pB-cyclodextrin inclusion
complexation, alginate bead encapsulation, hot melt extrusion, coating with natural
polymers, and flavour modification approaches. p-Cyclodextrin (B-CD) forms host—
guest complexes that entrap bitter molecules, while alginate beads prepared by
ionotropic gelation act as a physical barrier providing controlled release. Hot melt
extrusion approaches a solvent-free and scalable approach for embedding bitter
compounds within polymer matrices, whereas coating and flavouring methods
enhance sensory masking using natural food-grade materials. The review further
discusses key process parameters, characterization techniques, and sensory threshold
evaluation methods (such as serial dilution) used to assess masking efficiency.
Overall, integrating molecular, matrix, and sensory-based masking techniques
presents a sustainable, consumer-acceptable strategy for transforming traditionally
bitter phytoconstituents of M. charantia into functional food and nutraceutical
products.

Keywords: Bitter Gourd (Momordica charantia), Taste Masking, Functional Foods,
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1. Introduction

Bitter gourd (Momordica charantia L.) is a cucurbitaceous vegetable that has
attracted attention for its medicinal potential, especially in managing
oxidative stress, diabetes, and other metabolic disorders. Some of the
bioactive chemicals present in bitter gourd include charantin, triterpenoid
glycosides, saponins, phenolics, among others; these are believed to
contribute to the medicinal and nutraceutical value of bitter gourd (Kaur et
al., 2022; Prakash et al., 2024; Singh et al., 2018; Singh et al., 2017).
However, despite these benefits, the main limitation to the vegetable's
application in functional foods is its intense bitterness. Momordicoside K and
L, and extra cucurbitane-type triterpenoids, are mostly responsible for the
bitter taste, which often leads to poor palatability and low consumer
acceptance of the construct (Repka et al., 2007). Coherent taste-masking
methods are necessary for further use in food and nutraceutical products.
These methods need to neutralize bitterness without dropping the bioactivity
and integrity of key constituents. The pharmaceutical industry has long
studied taste masking, but its application to bitter botanical extracts such as
M. charantia is relatively new. This paper highlights recent advances in de-
bittering methods for bitter gourd and outlines approaches to formulating
stable, palatable functional food products.

Fig. 1 Bitter gourd

2. Bitter Principles: Causes of Bitterness

Developing successful masking techniques requires figuring out the
molecular sources of bitterness. Momordicoside L, momordicine IV,
charantoside B, and other cucurbitane-type triterpenoids were identified from
the dichloromethane fraction of bitter gourd extract by a additional detailed
phytochemical and sensomics analysis (Pierson et al., 2014). Approximately
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6. Conclusion

The bitter taste gives the impression to be a key blockade towards inclusive
custom of Momordica charantia. Nevertheless, since the fruit possesses
significant nutraceutical value, it is being added to various functional food
systems. Current taste-masking approaches, such as B-cyclodextrin inclusion
complexation, microencapsulation by spray drying using appropriate wall
materials, and application of film-forming coatings, can drastically reduce
perceived bitterness, with reductions often higher than 70-90%, while
maintaining the antioxidant and antidiabetic properties of the extract. The
final product type (liquid, powder, tablet), processing specifications and
regulatory considerations, together with the expected release and stability
characteristics of the formulation, are all critical factors in the selection of the
best masking approach. Molecular complexation, encapsulation, food-grade
coating, and hydrocolloid systems represent integrated techniques offering a
systematic way to produce a stable and efficient taste-masked product.
Detailed bitterness profiling, assessment of bioavailability, stability studies
under storage conditions, and incorporation into real food matrices will all be
advantageous for further development. Further, all these processes are
required to effectively produce functional foods and nutraceuticals from bitter
gourd that are economically feasible.
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SUSTAINABLE FOOD INNOVATIONS:

PRODUCT DEVELOPMENT, PACKAGING,
AND WASTE VALORIZATION
-ud.
Innovations in Sustainable Food Processing,
Functional Foods and Smart Technologies

This book presents recent research and innovative applications in sustainable food
product development, packaging and waste valorization. It explores the utilization
of biodegradable crops, food processing by-products and agricultural residues,
development of functional and specialized food products, sustainable packaging
materials, and emerging processing technologies. The chapters highlight
multidisciplinary approaches integrating food science, food engineering, nutrition,
biotechnology and materials science for resource-efficient, environmentally
sustainable and value-added food systems. The volume serves as a useful reference
for researchers, academics, students, industry professionals and Policymakers
working towards innovations in sustainable food processing, functional foods and
smart technologies.
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