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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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Quality Evaluation of Jute Leaves Dried by Open
Sun Drying (OSD) and Solar Tunnel Dryer (STD)
Methods

Titikha Machahary'’, Daimu Basumatary'’, Rajesh Kondareddy'",
Dipen Deka'”, Minijuli Basumatary'" and Prasadarao Bobbili

Abstract. This research investigates the quality of dried jute leaves (Corchorus
olitorius) using two drying methods: open sun drying (OSD) and solar tunnel drying
(STD). Jute leaves are a good source of minerals, proteins, vitamins, and
macronutrients necessary for human nutrition. Because jute leaves are seasonal, prone
to microbial degradation, and spoil easily due to high moisture content, drying is an
effective way to prolong shelf life and preserve them. The initial moisture content of
fresh jute leaves was 82 + 0.5% (wb). The final moisture content of jute leaves
achieved after drying with OSD and STD was 10 + 0.2% (db) in 9 hours and 4.8 +
0.07% (db) in 6 hrs. The findings showed that, compared with OSD, drying in STD
maintained better nutritional quality and significantly reduced drying time, making
STD a more effective and hygienic technique for preserving jute leaves. Besides
improving product quality, it helps sustainably preserve seasonal green veggies after
harvest. The quality parameters such as crude fat and ash content of jute leaves dried
in STD were 2.43 + 0.04% (db), 14.54 &+ 0.10% (db).

Keywords: Jute leaves, Sun drying, Solar drying, Quality analysis
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1. Introduction

Corchorus capsularis (white jute) and Corchorus olitorius (tossa or nalta
jute) are two main species utilized as leafy vegetables and belong to the
Malvaceae family. Jute is grown in hot, humid tropical climates across most
continents, particularly in Asia and Africa. On the Indo-Bangladesh region,
commercial jute cultivation is primarily located between 802180 E-92- E and
210240 N-26°300 N. Other significant producers of kenaf and jute include
China, Thailand, Myanmar, Indonesia, Brazil, and Nepal. The Indo-Myanmar
region, which includes South China, is considered to be the centre of origin
of jute, although Africa and the Indo-Myanmar region are its primary and
secondary centres of origin, respectively (Haghdan and Smith, 2015;
Mabhapatra et al., 2009). Jute leaves are especially rich in important minerals
and amino acids. Leaves are used as a natural treatment for malaria and
typhoid. Dried leaves are used to make tea and thicken soup, and the seeds
are edible. The seeds of Corchorus olitorius, a good source of several cardiac
glycosides, contain corchorin, corchorgenin, capsularin, corchoritin,
olitoriside, and corchortoxin. The plant also shows antioxidant activity and
contains a significant level of readily absorbed tocopherol (Gupta et al., 2023;
Kaur et al., 2022; Prakash et al., 2024). Rich in active diterpenoids, jute leaves
can help in the development of novel medications and strengthen the immune
system. Its anti-inflammatory, anti-tumour, antihypertensive, anti-diabetic,
cytotoxic, antipyretic, and immune-stimulating qualities make it widely
utilized in the cure of various ailments (Ahmed and Sarkar, 2022; Singh et
al., 2017). It is valued for its high fibre content and for being high in
potassium, calcium, phosphorus, and iron. It contains vitamin C, which
supports smooth skin and a strong immune system, and beta-carotene, which
supports eyesight. Other research suggests jute may help manage diabetes
and heal liver problems, including jaundice (Castro et al., 2018). Many items,
such as clothing, bags, ropes, and packaging, are made from the fibre derived
from plant stems. Its fibre is good for the environment because it may
decompose naturally (Gupta et al., 2023). Therefore, plant sources are given
top priority when seeking economically viable solutions that are also more
effective and less hazardous (Ahmed and Sarkar, 2022). "Narzi" is a dish
from the Bodo community in northeastern India (Assam) and was granted a
Geographical Indication (GI) designation in 2024. It is made with dried jute
leaves and Khar (filter water through banana fruit skin, corm, and pseudo


https://www.google.com/search?q=Corchorus+capsularis&sca_esv=0cb097f5cf89beeb&sxsrf=AE3TifO2Nv2k7HZ1mLPQE7iHfHMliWKTVw%3A1762359567279&ei=D3kLaZ3bEOabseMPhIyE-AE&oq=jute+leaves+details+including+scientific+&gs_lp=Egxnd3Mtd2l6LXNlcnAiKWp1dGUgbGVhdmVzIGRldGFpbHMgaW5jbHVkaW5nIHNjaWVudGlmaWMgKgIIATIFECEYoAEyBRAhGKABSNx7UK4EWNdpcAF4AZABAJgBmAKgAc0kqgEHMC4xMS4xMbgBAcgBAPgBAZgCF6ACjCXCAgoQABiwAxjWBBhHwgIFECEYnwXCAgQQIRgVmAMAiAYBkAYHkgcGMS45LjEzoAe8X7IHBjAuOS4xM7gHiSXCBwQ1LjE4yAce&sclient=gws-wiz-serp&mstk=AUtExfCKAzSzNT0m0CA4Nk7eBZbSWRhjOgvS8y_Wgy9vBu18lreg95Re08jhiUHnJCZvWzLGVbNbwJ3XEHLo4b1BV-8uv1DjPuUgrTusZ0M31v3xW3gfeG2w_vcUFrwLPaZHn5V4cd49V3tynoWvxsAQe3E7U3b43uvtmdITMKTvDSZ6vQdgQ_VGLG7JL0m18PZD30cg9BDSfPQTLU0fLGGwHIxSA_7_zDsvHtCNqLVkCDQA_h8qoTWxtmjPwtN-TlD3Ohkqfn7MTy1HUziigaZug5iq&csui=3&ved=2ahUKEwj8z8yOtduQAxW8UWwGHSBQM5MQgK4QegQIARAF
https://www.google.com/search?q=Corchorus+olitorius&sca_esv=0cb097f5cf89beeb&sxsrf=AE3TifO2Nv2k7HZ1mLPQE7iHfHMliWKTVw%3A1762359567279&ei=D3kLaZ3bEOabseMPhIyE-AE&oq=jute+leaves+details+including+scientific+&gs_lp=Egxnd3Mtd2l6LXNlcnAiKWp1dGUgbGVhdmVzIGRldGFpbHMgaW5jbHVkaW5nIHNjaWVudGlmaWMgKgIIATIFECEYoAEyBRAhGKABSNx7UK4EWNdpcAF4AZABAJgBmAKgAc0kqgEHMC4xMS4xMbgBAcgBAPgBAZgCF6ACjCXCAgoQABiwAxjWBBhHwgIFECEYnwXCAgQQIRgVmAMAiAYBkAYHkgcGMS45LjEzoAe8X7IHBjAuOS4xM7gHiSXCBwQ1LjE4yAce&sclient=gws-wiz-serp&mstk=AUtExfCKAzSzNT0m0CA4Nk7eBZbSWRhjOgvS8y_Wgy9vBu18lreg95Re08jhiUHnJCZvWzLGVbNbwJ3XEHLo4b1BV-8uv1DjPuUgrTusZ0M31v3xW3gfeG2w_vcUFrwLPaZHn5V4cd49V3tynoWvxsAQe3E7U3b43uvtmdITMKTvDSZ6vQdgQ_VGLG7JL0m18PZD30cg9BDSfPQTLU0fLGGwHIxSA_7_zDsvHtCNqLVkCDQA_h8qoTWxtmjPwtN-TlD3Ohkqfn7MTy1HUziigaZug5iq&csui=3&ved=2ahUKEwj8z8yOtduQAxW8UWwGHSBQM5MQgK4QegQIARAG
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Table 2 Bioactive compound content of jute leaves

Bioactive

Fresh sample OSD STD
compound
TPC (mg
52.4 £+ 0.89 b 31.5+ 0.4% (db 389+ 0.5% (db
GAE/gm) 1 0.8% (wh) 1 0.4% (db) £ 0.5% (db)
TFC (mg
28.3 + 0.69 b 15.7 £ 0.3% (db 20.4 + 0.4% (db
QAE/gm) 1 0.6% (wh) 1 0.3% (db) 1 0.4% (db)

TTA (%) 0.52+0.02% (wb)  0.29 +0.01% (db)  0.39 + 0.01% (db)

Antioxidant oo 4 0200 by 425+05% (db) 5514 0.6% (db)

(DPPH %)
Table 3 Chlorophyll of jute leaves
Parameter Fresh sample OSD STD
Chlorophyll 1 0.030% (wb)  1.05+002% (db)  1.28 + 0.02% (db)
(mg/gm)

The findings clearly show that fresh jute leaves had the highest concentrations
of bioactive chemicals and chlorophyll, which progressively dropped during
drying, with the degree of loss varying by drying technique. Because there
was no oxidative deterioration or heat stress, fresh samples had the highest
levels of TPC, TFC, TTC (0.52%), antioxidant activity, and chlorophyll. STD
consistently retained more nutrients than OSD under both drying techniques.
TPC, TFC, TTC (0.39%), antioxidant activity, and chlorophyll (1.28 mg/g)
were all higher in STD samples than in OSD samples, which had the lowest
values due to increased degradation of sensitive compounds caused by
prolonged exposure to direct sunlight, temperature fluctuations, and
environmental contamination. Overall, the evolution is Fresh > STD > OSD,
indicating that controlled drying in a solar tunnel dryer preserves the
nutritional and functional qualities of jute leaves more effectively than OSD.

4 Conclusion

The quality evaluation of jute leaves dried with the STD and OSD shows that
the choice of drying technique is important for maintaining the leaves'
functional and nutritional qualities. The STD method outperformed OSD in
preserving overall quality, even though drying typically raises nutrient
concentration by lowering moisture. Compared with OSD, STD's controlled
temperature, shorter drying time, and protection against environmental
pollutants improved retention of proximate nutrients like ash and crude fibre,
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as well as bioactive substances, antioxidant activity, and chlorophyll. In
contrast, OSD showed higher nutrient losses due to direct sunlight exposure,
temperature fluctuations, and longer drying times. As a result, the study
clearly demonstrates that STD is a more effective and dependable way to
produce dried jute leaves of superior quality, ensuring higher nutritional
content and better preservation of health-promoting elements.
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