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Abstract
The green conversion of jackfruit waste into noncytotoxic biosurfactants shows promise as a biomass refinery approach. In
this study, jackfruit waste was extracted and used as the sole media for microbial biosurfactant production. This biomol-
ecule manufacturing procedure yielded 2.3 g/L of biosurfactants, which was detected to contain mainly rhamnolipids (RLs)
at a production cost of $ 1.08 kg™'. These RLs have excellent emulsifying properties against a wide range of hydrophobic
substrates, including crude oil, olive oil, kerosene, n-hexadecane, and diesel, showing emulsification index values of 100,
83, 80, 42, and 58%, respectively. The resultant product demonstrated potent antifungal activity against Alternaria solani
in in vitro trials, inhibiting up to 83% of fungal growth. In a 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl tetrazolium bromide
(MTT) assay performed against the mouse fibroblastic cell line L292, RLs derived from jackfruit waste were found to be
nontoxic, indicating their potential for cosmetic and pharmaceutical applications.

Keywords Lignocellulosic biomass - Jackfruit feedstock - Beneficial conversion - Rhamnolipids - Cost-effective

1 Introduction sustainability. Lignocellulosic biomass is both affordable and
readily available for the production of biomolecules. Agricul-
Cost-effective and green conversion of lignocellulosic bio-  tural residues, forest residues, and cellulosic wastes represent
mass (LCB) into valuable products is an emerging research  a good source of lignocellulosic biomass [1]. In particular,
interest for the biorefinery industry. The use of renewable  lignin is a polymeric molecule abundant in nature and a
green materials is a key to environmental and economic  potential feedstock for fuel and biomolecules production.
Surfactants are amphiphilic molecules with two opposing
components—one hydrophobic and one hydrophilic—that aid
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tion approach, specifically the use of low-cost fermentative
media and a lower-cost product recovery process, could be
commercially attractive. This study found that lignocellu-
losic waste from ripe jackfruit contributes to the sustainabil-
ity and economic effectiveness of manufacturing these non-
cytotoxic biomolecules in biorefineries. These RLs proved
to be efficient against plant pathogenic fungus and have the
potential to reduce blight infections.
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Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s13399-022-02427-y.
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