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En este articulo se estudia la posibilidad de emplear recubrimientos biopoliméricos
conteniendo levaduras con actividad antifingica como alternativa sostenible para
mitigar la pérdida de frutas y verduras causada por enfermedades fungicas
poscosecha, como tratamiento complementario al ActiBioMulch objeto de este
proyecto. Estos recubrimientos poliméricos se desarrollaron mediante nanofibras
electrohiladas derivadas de pululano, goma de anacardo, FucoPol y poli(éxido de
etileno) (PEO) y se cargaron con Meyerozyma caribbica (GenBank ID: JQ398674). Se
caracterizadon las propiedades morfolGgicas, térmicas y quimicas de la goma de
anacardo (CG:PEO), FucoPol (FP:PEO) y nanofibras de pululano. Se evalué la
viabilidad de M. caribbica dentro de las fibras y su actividad antifingica in vitro contra
seis fitopatbgenos comunes en frutas y verduras. El andlisis morfolégico mostré la
presencia de nanofibras que encapsulan M. caribbica. La espectroscopia ATR-FTIR
identificé la ausencia de interacciones entre la levadura y los polimeros. Las fibras que
contienen M. caribbica exhibieron efectos fungistaticos in vitro sobre la germinacion de
las esporas. Las nanofibras de pululano mostraron la mayor viabilidad de M. caribbica
y el mayor porcentaje de inhibicion del crecimiento frente a los hongos evaluados.
Estas prometedoras nanofibras que encapsulan levaduras de control biol6gico podrian
usarse como recubrimientos comestibles o ayudas agricolas, que ofrecen una
alternativa para el tratamiento poscosecha para controlar enfermedades fangicas y
reducir la pérdida global de alimentos.
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ARTICLE INFO ABSTRACT

Keyuardi: To mitigate vegetable and fruit loss caused bq. p-nsr harvest fungal dissases, polymerc andfungal coatings

Cashew gum encapsulating bdoconirol yeasts affer a bers derived from pullulan, cashew gum,

T:I.Inpl.: FucoPal and poly (ethylene axide) [P‘I:D?,umehnmq:unxld leaded with Meyeroeyma caribbicn (GenBank 10
i

JOEERETA). The marphodogical, thermal and chemical properties of cashew gum (OG:PEQ), FuroPol (FPFEO),
and pullulan manafibers wene characterized. The viability of M. canbbica within the fibers and thelr i wero
antifungal activity against siv phytopathogens were assessed. Morphological analysis exhibited the presence of
nanifibers encapsulating M. coribbice. ATR-FITH spectroscopy identified the absence of interactions between the
veast and polymers. Fibers containing M. cardbbica exhibited in wiro fungistatic effects oo spore germination.
Pullulan nanafibers showed the highest M. canibbica viability and the highest percentage of growth ishibiton
against the evaluted fungd. These promising nanofibers encapsulating bbocontrod yeasts could be used as edible
coatings or agricultural aids, which offer an altemnative for post-harvest wreatment o controd fungal diseases,
reducing global food loss.
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1. Imtroduction fungi use different mechanisms to bind 1o the surface of the host plant. In
any case, the penetration of the fungal onto the plant requires the con-

Gover | and i 1 Exati have raized public tact and adhesion of the spores to the plant surfsce. Pungi possess the
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attention on foosd logs and wasie, und wocording o the Sustaimable
Development Goals calls, the objective is to reduce these losses o the
half by 2030 (Unired Narons, 201 5).

Fruits and vegetables are one of the most consumed commodities

mt!d ko= uE 10-15% of the worlds major crops | al
Particularly, the predominant postharvest pathogens responsible for
spoilage in fruits and vegetables pimarily inclode fungi categorized
under the genera Bointls, Peaicilivm, Aspergilius, Albernoria, Colleio

H021).

trichum spp., and Rbizapus (Parsfati e c Yang et al, 2017),
which are naturally present in fruits and vegetabbes. These pathogenic
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capability to generate enzymes that modify the plant surface, thereby
aiding in adhesion. Subsequently, these phytopathogens induce various
forms of rof in the fruit during the post-harvest stage resulting in
compromised guality and rendering them ansuitable for sale (FRodrigoes
ef al, 2021). In addition, some fungi species are capable of producing
mycotaxing in feod and agricultural commuosdities (Zain, 2011), whidh
can cangs adverse health effects to humans and for livestock.
Addressing these pathogens typically involves the application of
chemical fungicides, both pre and post-harvest, directly anto the fruits
ar vegetables, Nevertheless, the utilization of chemical fungicides has
revealed drawbacks such as their harmful impact on human health, the
emergence of resistant straing, and their considerable sdverse effect on
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the fungus developed after 24 h.

In this case, FP:PEQ nanofibers showed the highest percentage spores
germination inhibition (P. italicuem, 84.2 + 4.6%, P. digitatum, 82.5 +
mwtmlMOtlm)mmpnmwuhummdPnl
nanofibers. This phenomenon was caused by the ient’s depl
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Data availability

Data will be made available on request.

provided by yeast, which limits the germination of fungal spom (Bau
tista-Rosades et al, 2013; Zhang e al, 2020). Additionally,

YMumanlaGnnnlauthmx)oNanuuldeﬁmday

Iniguez-Moreno et al. (2020) found that the main VOC's d by

T logia for the sch ded with ber 862248. C. Prieto

M. caribbica include ethanol, ethyl acetate, isobutyl alcohol, 1-butanol,
3-methyl, 2-methyl, isoamyl acetate, and phenethyl alcohol, sup-
pressed the mycelial growth and sporulation, due to damage to the DNA
and cell membranes (Zha 2020). However, despite the high
¥ ge of spore it was not enough to avoid the devel
opment of the fungus after the evaluated time.

g et ab,

4. Conclusions

Nanofibers of CG:PEO, FP:PB)andPulmpmhtmgM caribbica
were obtained by the ek p SEM ', S
h and k nanofibers, letel g the yeast
ummmwmﬂmﬁbﬂ:ﬂimﬁmavmgnnd
719 + 140 nm, 192 £ 50 nm and 137 + 20 nm, respectively. Pul
nanofibers showed the highest viability of M. caribbica, persistent even
after 25 days at 26 “C (8.38 x 10° CFU/ml). For this reason, Pul nano-
fibers showed the highest antifungal inhibition percentage against the 6
tested fungi. In addition, all the three different polymeric nanofibers
sbwcdaf\ngxsudceﬂenagamnlhespmu ATR-FTIR analysis did not
show any strong i M. caribbica and the used poly-
mers since no peak displacement was observed. These promising results
make biopolymeric electrospun nanofibers a viable alternative to pro-
duce biocontrol tools, smhaamclweannﬁmplmung on the
nn'facrolfmiuurht Since el g is
ilable at industrial snle lhe!el:hnolmmnsferht)lhe
mxlelmuldbepousihlemaﬂwnpmoddlm However, further
stulies are required to evaluate in vivo the potential of this novel ma-
terial, paying special attention to the antifungal properties, the inter-
action between the polymers (CG:PEQ, FP:PEO and Pul) and the surface
ollhe&uiumdlbeeﬁeddu\emﬁnsm&uitquﬂhym
the eval of the k of yeast release from nano-
ﬁhasmmmemrhaollhefnnlandﬂueﬁeﬁofpolymamnxmme
antifungal activity of the yeast will be of great interest.
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