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Table 1. Yeast antagonists evaluated for the biocontrol of postharvest diseases in five continents of the earth.

. . . Inhibition Range (%)
Continent Yeast Pathogen Disease Fruit In Vitro In Vivo Reference
ASIA
China Candida oleophila Botrytis cinerea Gray mold Kiwifruit - 17-45 [24]
Thailand Fap zlzotrema Colletatn?h.um Anthracnose Mango 66 94 [25]
aspenensis gloeosporioides
India Candida tropicalis C"”‘Z‘ZS’;}”‘"’ Anthracnose Banana 70-85 84-96 [26]
Malaysia Trichosporon asahii Colletotrz(':h'um Anthracnose Papaya 55-70 51 [27]
gloeosporioides
Israel Candida oleophila I:;?lfCIlllum Green mold Grapefruit - 50-85 [28]
igitatum
Taiwan Aureobasidium sp. Botrytis cinerea Gray mold Strawberry 18-36 - [29]
Indonesia Aureobasidium Colletotrichum Anthracnose Chili 3045 } [30]
pullulans acutatum
Saudi Arabia Pichia anomala Botrgodsplodia Fruit rot Guava - 39-50 [31]
theobromae
(b) (Hernandez-Montiel et al., 2021)
Time Day 6 Day 8 Day 13 Day 17

i
. |

Control
P. expansum

w N ~ But not enough...!!! M
- X
. h EDQHRXTHEUTOBRASATUET )

P. expansum

with Pexpansum by increasing the viability of yeasts or
their adhesive properties on apple skin.

Control q .y
Y29 i 7 . .
: during the last few days of storage, pathogen reduction
e ; decreased.(&#&) Future prospects involve to increase the
- . . - antifungal effectiveness of Y29 in apples contaminated

(Laura Settier-Ramirez et al., 2021)
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E £
:. = B Preventive
= £ d -+ T
A - a2 o - Bt 13—/ —P italicum% 1518
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Yeast AX AX+Yeast Control (R.R. Gonzalez-Estrad et al., 2017)
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TABLE 1 Commercial

Manufacturing
Industry
BASF

AgriCoat NatureSeal
Ltd.

Sufresca

Akron Technology

Improveat

Flo Chemical
Corporation

De leye Agro

Nabaco Inc.

Decco Naturally
Postharvest

Apeel Sciences

Pace International LLC

N/m, not mentioned.

YT DY MY
BEREOR-BEY. o \IEEFENEL
—fAF PO IL TITHERATELLY

BILA—R(T%~44%) . RIF(4%~14%)

—S>INAAR)T—ELTHERATESAIREM

(""9
e

o]

ANy

1ahl.

coatings for t

Brand names
Fruit Seal
NatureSeal

Sufresca

Vegetable coatings

BioFruitCoat
FloZein

Biofresh
NatuWrap

Decco lustor 202

Apeel
Semperfresh
Natural Shine
Shield-Brite
PrimaFresh

toes and other fruits and vegetables

Country
USA
UK

Isreal
USA

Portugal
USA

Netherlands
USA

Argentina

USA
USA
USA
USA
USA

Coating material
N/m

Mineral and vitamin
blends

N/m

Corn

N/m
Guar gum and Zein

Esters of sucrose

Natural polymers and
nanoparticles of clay

N/m

Lipids and glycerolipids
Esters of sucrose
Carnauba wax

Shellac

Carnauba wax

Fruits/vegetables
Tomato, pine apple, and melons

Tomato, carrots, potato, banana,
avocado, mango, pear, guava

Tomato, cucumber, bell pepper

Tomato, Pepper, Cucumber,
Stone fruits including mango,
cherries

Tomato, citus, strawberries
Tomato, carrot

Apple and pears

Fruits including apples, banana,
pears, avocado, grapes, melons
Citrus fruits

Avocado

Cherry

Citrus and tropical fruits
Apple

Pomegranate

(Gustafsson et al., 2019)

References
Kumar et al. (2022)
AgriCoat (2022)

Sufresca (2022)

Akron (2022)
Aguirre-Joya et al. (2018)
Flo Chemical (2022)
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Nabaco (2022)

Decco (2022)

Apeel (2022)
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Apple-based coatings incorporated with wild apple isolated yeast to reduce &
Penicillium expansum postharvest decay of apples

Laura Settier-Ramirez " *, Gracia Lépez-Carballo , Pilar Hernandez-Muiioz ?,
Angélique Fontana-Tachon b Caroline Strub ™*, Sabine Schorr-Galindo "

2 Packaging Lab, Instituto de Agroquimica y Tecnologia de Alimentos, IATA-CSIC, Av. Agustin Escardino 7, 46980, Paterna, Spain
Y Qualisud, Univ Montpellier, Avignon Université, CIRAD, Institut Agro, IRD, Université de La Réunion, Montpellier, France
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(Riachy et al., 2021)
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BRIZBINAFA T4 IV LIZEIFBM. pulcherrima® 753 (fig.1-2)

Table 1
Films prepared.

Biopolymer Film Film Film
(Solvent: (Solvent: (Post-treatment
water) YEG) with CaCl,) - . s
— CaCl,: Z1IVLEEEKET B ETHKER ITHEFHE
Pectin P P-YEG
PC-YEG
Methylcellulose MC MC-YEG -
Hidroxylpropilmethylcellulose =~ HPMC HPMC-YEG -
Apple residues A - AC

YEG: Yeast extract (9 g/L) and glucose (20 g/L) liquid culture medium.

10 - 10 - —h— P 8- MC - A
—&— P-YEG —-O— MCYEG - AC
B Without YEG
[0 With YEG
s — FIRAE z
g =
> S O \"x
S 6 T 3} -—— ==
g K — 0 _
> -} S——————0
z 4 £ s, e
K} 8
2 =
> 2 5
>
0 :
P PC HPMC MC A AC A A
Films 14 21
Fig. 1. Changes in the total viable counts of Metschnikowia pulcherrima during the film Time (days)
forming dehydration process. Blue line represents the initial concentration of yeasts Fig. 2. Viability of Metschnikowia pulcherrima in films throughout storage time at 21 °C
inoculated in film forming solutions (log CFU/film). Mean values and 95 % LSD intervals and 43 % RH. Mean values and 95 % LSD intervals.

(For interpretation of the references to colour in this figure legend, the reader is referred to
the web version of this article).

-A/IMC-YEG74JLLTNIE#% 218 %L4EH
*AJ4 )L LTHIEIMELY BIEM N

—SBERFEDTAILLM M. pulcherrima® E£FIZHFF —M. pulcherrima& @ A HEAF


https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/metschnikowia-pulcherrima

B33/ MM A T4 IV LIZEITBP. expansumDEFE (ig.3-4)

—A-P A PYEG @-MC -O-MCYEG @A -O-AC FILM DAY S DAY 15
A CriP A CiPYEG @ CiMC O CWiMCYEG M CtA O CiAC CONTROL FILM ACTIVE FILM CONTROL FILM ACTIVE FILM

]

T g
A P
E 80 N
3 -
: i
S 60 -
Q P-YEG
>
o
c
% 40 -
K
£
¥ 20 MC
0 O ]
0 5 20
Time (days) MC-YEG
Fig. 3. Biocontrol activity of active and control films placed on the surface of PDA agar plates
artificially inoculated with Penicillium expansum stored at 21 -C for 19 days. Mean values and 95 %
LSD intervals.
control: M. pulcherrima%iL
A

NROF ) oIADERMD A4V LX) THEE
—P. expansumDEBHRESN TLE-F=ATHEEM AC

- M.pulcherrimaOD ﬂi ﬁ $ (Flg | —Z)tﬁ%: % himn_ ﬁ Fig. 4. Visual effect of the biocontrol activity of active and control films placed on the surface of PDA agar

plates artificially inoculated with Penicillium expansum after incubation at 21 -C for 8 and 15 days.
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L& Time Control Coating BCA Coating+BCA
._.._ Control 7 an | . 1
"g 6 ~ - Coating
S —{1— 8CA
c = {J~ Coating + BCA
L2 5
T
15
s 41
'3
3
3 31
k]
g 21 .
2 Coating: AZ1J)L L
a BCA: M.pulcherrima

Day 17

T T T T Y Y T T T 1
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Strategies combining BCA application to nutrient additives, salts, edible coatings,
or physical treatments have been evaluated to improve BCA antagonism activity,
but with only relative success. (Abdou et al., 2021)
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Apple pomace

Drying
Milling
Glycerol —— W\aI:er Apple pomace Powder Glycerol
Ly =T ':
Citric acia —| g and | I Pu—— ,
suspending
Casting Compression molding
Apple pomace film Apple pomace 3D objects

Figure 1. Flowchart of the methods used for production of bio-based films and 3D objects from
apple pomace.
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Fig. 5. Biocontrol activity of treatments applied on apples artificially inoculated with
Penicillium expansum stored at 21 -C for 17 days.

Fig. 6. Visual effect of the application of treatments on apples artificially inoculated with Penicillium expansum
after incubation at 21 -C for 6 and 17 days.
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Fig. 7. Patulin accumulation (ug/kg) in apples artificially inoculated with Penicillium expansum (in 4
wounds around the equator of the fruit) with different treatments after incubation at 21 -C for 17 days.
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