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Introduction
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Introduction

• Legumes 
production in 
Indonesia?

• Common and 
major legumes 
cultivated in 
Indonesia?

Relative contribution of different legume groups in the global 
production of legumes (Mt), 2014–2019, (FAOSTAT, 2020) 

~6% of soybeans => 
currently used 
directly as food, 
mostly in Asia 
(Organic & Non-GMO 
Forum, 2020)
 ~50% of peanut => 
processed into 
cooking oil 
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Global Legumes Market

Introduction
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Introduction….

Desirable attributes of 
legumes
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LEGUME BENEFITS FOR AGRICULTURE SUSTAINABILITY
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The potentials, limitations, and 
applications in the food industry
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Nutrition potential
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Nutrition potential (per 100g)

6/18/2025
Setyaningrum Ariviani_ITP UNS 10



Nutrition potential
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Nutrition potential ➔ Protein

Protein sources
Protein Isolate
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Nutrition potential ➔ Protein sources

Essentials amino acid score of selected protein sources
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Main fatty acid concentration of various animal and plant protein sources

Nutrition potential ➔ Protein sources
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Greenhouse gas emissions of dietary protein (Semba et al., 2021)
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Nutrition potential ➔DF and RS sources

DF sources
RS sources
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Nutrition potential ➔Minerals sources

Mineral content of legumes (mg/100 g except μg/100 g for selenium, Se).
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Bioactive compounds sources

Legumes 
Bioactive 

compounds

Phenolic 
compounds

Saponins

Phytosterols
Bioactive 
peptide
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Phenolics compounds and health benefits
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Flavonoids 
Health Benefit
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Phytosterol 
Health Benefit

6/18/2025 Setyaningrum Ariviani_ITP UNS 21



Bioactive Peptide 
Health Benefit
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Factors limiting the application of legumes 
in the food industry

ANTI-NUTRIENTS
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UNDESIRABLE 
FLAVOUR
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Diverse applications of legumes or legume-
based ingredients in various food applications

Legume Seeds

Directly as row 
materials => 

tofu, beverages, 
fermentation 

products, 
sprouts  
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Diverse applications of legumes or legume-based 
ingredients in various food applications

Legume byproducts

Functional 
ingredients 
➔ functional 

food

Okara
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Legume application in Food Products
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Strategy for optimizing the utilization 
of legumes in the food industry
• On-farm => biotechnology to produce legumes with a higher protein, 

RS, DF, bioactive compounds, and reduced beany flavour.

•  Off-farm: Technological innovation to:

1. Reduce the antinutritional compounds and beany flavour on time 
increases nutrition quality and bioactive compounds of legume seeds

2. Produce legume flours with improved functional properties, pasting 
properties, and thermal properties

3. Produce protein isolate or bioactive peptide

4. Utilization of legume by-products => extraction, flour preparation
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Strategy used to 
reduced the 

antinutrients  and 
undesirable flavour

Processing: Soaking, Boiling, 
Soaking+Boiling, Roasting, Frying

Fermentation

Powdering with and 
without pre treatment, 

Germination

ELICITATION

INCREASES THE 
BIOACTIVE 

COMPOUNDS

Technological innovation ➔ 1, 2, 3 

Bioactive 
protein/ peptide

6/18/2025 Setyaningrum Ariviani_ITP UNS 32



Technological innovation ➔ 2 

6/18/2025 Setyaningrum Ariviani_ITP UNS 33

Trends in Food Science & Technology 139 (2023) 104122



Production of bioactive protein/peptide fractions from various 
legume and their bioactivity ➔ Technological Innovation 3
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Related research that previously carried out 
by our team…
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Continue…
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Continue…
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Continue…
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Continue…
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Continue…



Continue…
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Related research that previously carried out 
by our team…
• The optimization condition of germination to produce legumes sprout with 

higher antioxidant potential.

• Optimization condition of elicitation to produce elicited legumes sprout with the 
highest antioxidant potential with the lowest effect on germination power.

• Optimization of drying technique to produce legume sprout flour (with and 
without elicitation) with a higher whiteness degree, soluble protein content, and 
antioxidant retention

• Study of functional, thermal, and pasting properties of elicited and non-elicited 
legume sprout flours.

• Study on antidiabetic properties of elicited and non-elicited legumes sprout 
flours.

• Development of elicited and non-elicited legumes sprout flour to produce flakes 
with lower GI and GL as alternative diabetes management.
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MATUR NUWUN…
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Website here
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