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Abstract. A lipid ester edible coating (Nature-CoteTM AVO) delayed the onset of se-
nescence in the tropical fruit soursop (Annona muricata). The total soluble solids/
titratable acidity of the coated fruit was 15% higher than the control. The total pheno-
lic content and total antioxidant capacity of the coated fruit were 23% and 24% higher
than the control, respectively. The presence of the alcoholic compounds 1-hexanol and
3-hexen-1-ol indicated that the control fruit progressed to a more advanced level of fer-
mentation compared with the coating treated fruit.

Soursop (Annona muricata L.) is a tropical
fruit rich in polyphenols and antioxidants but
with a short postharvest life prone to brow-
ning and reaching senescence after 5 d at
room temperature (Vu et al. 2023). Soursop
fruits approaching senescence during storage
have greater softness and deteriorated levels
of vitamin C, polyphenols, and total soluble
solids (Vu et al. 2023). Preserving nutritional
and sensory qualities of soursop is important
in preparing it for commercialization.

Edible coatings are composed of edible
polymers that protect fruit from the exter-
nal environment (Kumar et al. 2017). They
create a semipermeable protective layer
around the fruit surface that modifies the
surrounding gaseous environment (Yadav
et al. 2023). This reduces respiration rate
and ethylene biosynthesis, which extends
shelf life (Kumar et al. 2017). Different
polymers may have varying levels of effec-
tiveness depending on the physical quali-
ties of the tropical fruit on which they are
applied (Yadav et al. 2023).

The present study explored the use of a
lipid ester edible coating to preserve sour-
sop. Nature-Cote AVO edible coating is a
water-soluble polymer composed of food-
grade monoglycerides, diglycerides, and sor-
bitan esters. The untreated control and the
coated fruit were compared over 7 d for total
soluble solids (TSS), titratable acidity (TA),
total phenolic content (TPC), total antioxi-
dant capacity (TAC), and volatiles.

Materials and Methods

Fruit with 14.8 �Brix and 0.52% TA
were picked from a farm in Keaau, HI, USA.
Nature-Cote AVO was obtained from JBT
Corporation (Chicago, IL, USA). Five millili-
ters of coating solution was brushed onto the
fruit surface and air dried. The control and
coated fruit were stored for 7 d at a tempera-
ture of 20 ± 0.5 �C with a relative humidity
of 45%. Three samples each were taken for
control and coating treatments, and the ex-
periments were conducted in triplicate. Fruit
pulp was taken from both hemispheres of the
fruit. The juice was strained with cheesecloth.
The TSS of the juice was measured with a
PAL-3 Atago refractometer (Bellevue, WA,
USA). The TA of the juice was measured
with the GMK-835N acidity meter (G-WON,
Seoul, South Korea), and the result was ex-
pressed as percentage.

The TAC was determined with the TAC
kit (MAK334, ThermoFischer, Pittsburgh,
PA, USA). Absorbances were measured at
570 nm using a SpectraMax M2 (Molecular
Devices, Sunnyvale, CA, USA). The Folin-
Ciocalteu method was used to determine the
TPC (Spanos and Wrolstad 1990). Absor-
bances were measured at 750 nm using the
SpectraMax M2.

Volatiles were examined using solid-
phase microextraction-gas chromatography
mass spectrometry using a divinylbenzene/

carboxen/polydimethylsiloxane fiber follow-
ing an adjusted method seen in prior studies
(Li et al. 2020). Samples were extracted as de-
scribed in a previous study (Yusufali et al.
2024). The adjusted oven temperature regime
was: 40 �C (5 min), 15 �C·min�1 to 250 �C,
and 5 min at 250 �C. Compounds were
identified by their linear retention indices
and structure.

One-way analysis of variance with a P
value threshold of 0.05 was used to assess
changes in the organoleptic qualities of sour-
sop fruit induced using edible coating.

Results and Discussion

The TSS/TA ratio of the coated fruit was
13% higher than control (Table 1). There
were no negative effects on fruit quality in
the coated fruit as indicated by the TSS/TA
values. The TA in coated fruit was signifi-
cantly lower than the control (Table 1), which
may reflect increased organic acid breakdown
by the coating treatment (Batista-Silva et al.
2018).

The TPC and TAC of the control were
23% and 24% lower than the coated fruit, re-
spectively (Table 1). TPC decreases at the
climacteric peak of soursop (Paull 1982).
Lower values for both in the control fruit
reflect ripening-associated losses and de-
layed ripening in the coated sample relative
to the control (Quir�os-Sauceda et al. 2019).
Lipid and polysaccharide coatings protect
flavonoids by reducing respiration and eth-
ylene synthesis (Kohli et al. 2024). Higher
TPC and TAC in the coated sample sug-
gests this effect is present in lipid-based
coatings on soursop.

Both sample volatile profiles contained al-
cohols and esters with the alcohols 1-hexanol,
hexen-3-ol, and nonanol uniquely present in
the control sample (Table 2). These fermenta-
tion products reflected overripening and fer-
mentation onset during storage in the control
(V�azquez-Ara�ujo 2023). Additionally, the rel-
ative abundance of ethanol in the control was
greater than the coated fruit. This indicates
that the coating may have delayed fruit degra-
dation and the natural fermentation process of
the fruit. Butanoic acid, 3-hydroxy, methyl es-
ter (S), 3-octenoic acid, methyl ester (Z), and
the hexenoic acid methyl esters found in the
control are known microbial esterification
products (Yu et al. 2022). The presence of
linalool oxide may further indicate a loss of
antioxidative activity in the control (Fu
et al. 2024).

The coated fruit yielded higher TSS/TA,
TPC, and TAC compared with the control.
The presence of the alcoholic compounds

Table 1. Total soluble solids (TSS), titratable acidity (TA), TSS/TA, total phenolic content (TPC),
and total antioxidant capacity (TAC) of soursop after 7 d of storage at room temperature.

Treatment TSS (�Brix) TA (%) TSS/TA TPC (GAE/mg) TAC (mM/mL)

Control 15.03 ± 0.21 0.78 ± 0.02 a 19.40 ± 0.26 b 15.62 ± 1.09 b 2188.095 ± 91.007 b
Nature-Cote AVO 14.93 ± 0.06 0.67 ± 0.03 b 22.31 ± 0.87 a 20.26 ± 0.50 a 2895.238 ± 91.007 a

The results are expressed as mean ± standard deviation (n 5 3), followed by different letters within a
column, which indicate significant differences using a Tukey’s honestly significant difference compar-
ison test at P # 0.05.
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1-hexanol and 3-hexen-1-ol supports the physi-
cal observation that the control fruit progressed
to a more advanced level of fermentation com-
pared with the treated fruit. These results indi-
cate that lipid-based coatings may extend the
shelf life of tropical fruits such as soursop. Fur-
ther experimentation based on current post-
harvest advances in temperature and humidity
control to prolong storage may be merited. A
combination of edible coatings and controlled
environment storage may improve soursop’s
viability for commercialization.
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Table 2. Volatile compound profile for soursop after 7 d of storage.

Compound Class Aroma
Acetaldehydei Aldehyde Fresh, green
Ethanoli Alcohol Wine-like
Butanoic acid, methyl esteri Ester Apples, pineapples
2-Butenoic acid, methyl ester (E)ii Ester Sharp, green, fruity
Hexanoic acid, methyl esteri Ester Apples, pineapples
2-Hexenali Aldehyde Fruity, citrus
3-Hexenoic acid, methyl ester (Z)ii Ester Fruity, floral
2-Hexenoic acid, methyl ester (E)ii Ester Fruity, green, honey
1-Hexanolii Alcohol Pungent, alcoholic, green
3-Hexen-1-olii Alcohol Green, grassy, oily, melon
3-Hexen-1-ol (E)iii Alcohol Leafy, grassy
Octanoic acid, methyl esteri Ester Waxy, citrus, herbal
2,4-Hexadienoic acid, methyl esteriii Ester Sweet, fruity, licorice
Nonanolii Alcohol Cucumber, green, cheesy
Methyl sorbatei Ester Sweet, fruity, green, anise
Linalool oxideii Terpenoid Floral, herbal, earthy, green
3-Octenoic acid, methyl ester (Z)ii Ester Fruity, woody, coconut
Butanoic acid, 3-hydroxy, methyl ester (S)ii Ester Fruity, apple
Nonanoic acid, methyl esteri Ester Fruity, pear, winey, tropical
2-Octenoic acid, methyl esteriii Ester Fruity, pear
Pentanoic acid, 2-hydroxy, 3-methyl, methyl esterii Ester Fruity, caramelly, ester-like
4-Isopropyl 1-methylcyclohex-2-enolii Terpenoid Spicy, woody, herbal
Terpinen-4-oliii Terpenoid Woody, spicy
Benzoic acid, methyl esteriii Ester Bitter, phenolic, cherry
Pentenoic acidiii Fatty acid Cheesy, fruity, buttery
Benzenepropanoic acid, methyl esteriii Ester Honey, floral, balsamic
Benzenepropanoic acid, methyl esterii Ester Honey, fruity, wine-like
2-Propenoic acid 3-phenyl methyl esteriii Ester Sweet, balsamic, fruity
i Compounds confirmed in both control and coated fruit.
ii Compounds confirmed solely in control.
iii Compounds confirmed solely in coated fruit.
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