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Table 1 Analysis of variance (ANOVA) results for the effects of edible coating treatment and storage time on
weight loss, titratable acidity, soluble solids content, and fruit firmness of strawberry

Source of variation df  Weight loss Titratable acidity Soluble solids Fruit firmness
Edible coating 8 20.46%* 0.02** 2.33%* 0.19%**
Storage time 3 970.09%** 0.44%* 18.41%* 69.77%*
Coating x Time 24 2.56ns 0.003ns 0.42%* 0.28%*
Error 72 2.96 0.002 0.02 0.05
CV (%) - 24.90 7.54 1.98 3.90

** and ns indicate significant differences at 1% probability level and non-significant differences, respectively
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Fig 1 Comparison of the mean main effect of edible coating treatments on weight loss percentage of strawberry fruit
(1) control (uncoated), (2) Aloe vera gel, (3) beeswax, (4) Aloe vera gel combined with beeswax, (5) Aloe vera gel (30%) + beeswax (10%)
+ clove nanoemulsion (1%o), (6) Aloe vera gel (30%) + beeswax (10%) + clove nanoemulsion (2%o), (7) Aloe vera gel (30%) + beeswax
(10%) + clove essential oil (1%), (8) Aloe vera gel (30%) + beeswax (10%) + clove essential oil (2%), and (9) Aloe vera gel (30%) +

beeswax (10%) + salicylic acid (1 mM). The results demonstrate the varying efficacy of these coatings in reducing postharvest weight loss
in strawberries
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Fig 2 Comparison of the mean main effect of storage duration on weight loss percentage of strawberry fruit
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Fig 3 Comparison of the mean main effect of edible coating treatments on the titratable acidity of strawberry fruit
(1) control (uncoated), (2) Aloe vera gel, (3) beeswax, (4) Aloe vera gel combined with beeswax, (5) Aloe vera gel (30%) + beeswax (10%)
+ clove nanoemulsion (1%o), (6) Aloe vera gel (30%) + beeswax (10%) + clove nanoemulsion (2%o), (7) Aloe vera gel (30%) + beeswax
(10%) + clove essential oil (1%), (8) Aloe vera gel (30%) + beeswax (10%) + clove essential oil (2%), and (9) Aloe vera gel (30%) +
beeswax (10%) + salicylic acid (1 mM). The results demonstrate the varying efficacy of these coatings in reducing postharvest weight loss
in strawberries
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Fig 4 Comparison of the mean main effect of storage duration on the titratable acidity of strawberry fruit
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Fig 5 Comparison of the mean interaction effects of edible coating x storage time (days) on soluble solids content of strawberry fruit
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Fig 6 Comparison of the mean interaction effects of edible coating x storage time (days) on strawberry fruit firmness
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Table 2 Analysis of variance (ANOVA) results for the effects of edible coating treatment and storage time on antioxidant
capacity, anthocyanin content, ascorbic acid, and TSS/TA ratio of strawberry fruit

Source of variation  df Antioxifiant Anthocyanin (mg/100g Ascorbic acid (mg/100g TSS/TA
capacity FW) DW)
Edible coating 8 352.62%* 167.32%* 287.93%* 33.13%*
Storage time 3 4655.68** 5159.48%** 4031.07** 397.20**
Coating x Time 24 28.32%* 13.04ns 31.16%* 7.67**
Error 72 4.59 16.82 7.04 0.93
CV (%) - 3.64 2.32 3.59 8.50

** and ns indicate significant differences at 1% probability level
and non-significant differences, respectively
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Fig 7 Comparison of the mean interaction effects of edible coating x storage time (days) on antioxidant capacity of strawberry fruit
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Fig 8 Comparison of the mean main effect of edible coating treatments on anthocyanin content of strawberry fruit
(1) control (uncoated), (2) Aloe vera gel, (3) beeswax, (4) Aloe vera gel combined with beeswax, (5) Aloe vera gel (30%) + beeswax (10%)
+ clove nanoemulsion (1%o), (6) Aloe vera gel (30%) + beeswax (10%) + clove nanoemulsion (2%o), (7) Aloe vera gel (30%) + beeswax
(10%) + clove essential oil (1%), (8) Aloe vera gel (30%) + beeswax (10%) + clove essential oil (2%), and (9) Aloe vera gel (30%) +
beeswax (10%) + salicylic acid (1 mM). The results demonstrate the varying efficacy of these coatings in reducing postharvest weight loss
in strawberries
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Fig 9 Comparison of the mean main effect of storage duration on anthocyanin content of strawberry fruit

dals gladi sl b anglis 5 odd Hls i g UL gladils
SLS 5 3t sk 5 VL SenST sl el

L el opl [84] Ly o p bapsba sl 5

266

o St sl g oS Wlesls OLES sdae Dlallas

J‘MSL;‘: Ld.i\ Lﬁsc}:a JL&.QCM..J“) QL.:SJS Laa~ B g;-’-‘f"‘"’



VErg 3T XY oy NV 6, led

C)‘)’v" Lgl.lb @W}f}lﬁw

Clled g Gl diS 5 e G Sy bis e s
Lol cpl [EV] dms o b3l 5 1, of Slas o
Do S Olse aly S b sy Sl eslial Loeal
CokS L gl Sl Sl ey mles 3 e s b

Al 6 315 0L s e gl e Rl
b kel e (K D ege SoppsSl
Izl ebans 3 Lol bl S5 6,16 Oles 5 S1y

(Y dsd>) 5 ols pme do 3 S
Gl Jlie S sl ol amlis s oLl
S Sl el iy (S Olaix Sy b
do  Sop Sl ol £ 5 e AV (S5 55 0 e
Yoo sl 05 sl Dl s (i el pf
VSl dhids s Ve s s p el
Lol 2 5aS S Jool (10685 Ul 5as 53 DY ge ke
ple Sloles @ by (K3 Sy ose |
5 G w3k 5, L0 (Rals) (S i 508
(O JS8) 35 e a3l 5,5 0 sl J5 s 008

g CoONtrol

Beeswax

5 st el b S Siad (555 2 808 Sliios
21> Glpes g edd (3 Ay D15 Oped sl st
Olier LS & as ity o5 L3 sdalie Sldlas ol s
el e 4L sls GRII ile 55T 5 8 LS 5
CLS 5 sy 53 6 1y (PAL) SUSL sl (YT s
LEY] 58 Cusls 1 als (S A8 S 53

s S sl e Bl Shs sl iy
S e R - | AP WAL PR P PSP PU N
SLS 5 A5 Sl es 5o b O3St ke
S gn (55 S 0 53 sl Dl a5 Gl ST
Sdlad Dlgs 5 OS2 5 A L la 2 ) [V 1]
SIS Gl Gl il ol s,
DVOT 51 n pal b oo grn ke S 4

(ot st DS 5l age 03 8 Ul 4 Lo il 53]
s s boge 53 ab 5 K)ol Jsts L
Sl 53 opr M (858 S BT ol
ol SLS 5 ol b ol LS e Uil 0Ll oDl
S des Susby 5 s 0S| Ll e Jolse 4
5 bomlbonl o 55 Sol oIl sk s wls
JAS L (S glaidy [00] A5 o kS JalS
02,5 58 sl Ll 55T o 55 5l e e Julse ol

=== Aloe vera gel

Aloe vera gel + Beeswax

=== AlO€ vera gel + Beeswax + Clove nanoemulsion (1%o) ===@=== Aloe vera gel + Beeswax + Clove nanoemulsion (2%o)

e Al0€ vera gel + Beeswax + Clove essential oil (1%)

e Aloe vera gel + Beeswax + Salicylic acid

95.00 a
90.00
85.00
80.00
75.00
70.00 fg
65.00
60.00
55.00
50.00
45.00

Ascorbic Acid (Mg/100g DW)

1 5

e Aloe vera gel + Beeswax + Clove essential oil (2%)

fg
hij
no
p
10 15

Storage Time (Days)

Fig 10 Comparison of the mean interaction effects of edible coating X storage time (days) on ascorbic acid content of strawberry fruit
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Fig 11 Comparison of the mean interaction effects of edible coating x storage time (days) on TSS/TA ratio of strawberry fruit
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Table 3 Analysis of variance (ANOVA) results for the effects of edible coating treatment and storage time on juice acidity,
total phenols, and polyphenol oxidase activity of strawberry fruit

- pH Total phenols (mg GAE/g Polyphenol oxidase
Source of variation  df DW) (umol/kgs)
Edible coating 8 0.12%* 238.99* 62998.15%*
Storage time 3 0.31%* 3367.45%* 849714.51**
Coating x Time 24 0.02%* 17.77%* 0847.84%*
Error 72 0.007 3.30 1326.85
CV (%) - 13.13 3.70 3.55

** and ns indicate significant differences at 1% probability level and non-significant differences, respectively
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Fig 12 Comparison of the mean interaction effects of edible coating x storage time (days) on juice acidity of strawberry fruit
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Fig 13 Comparison of the mean interaction effects of edible coating x storage time (days) on total phenolic content of strawberry fruit
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Fig 14 Comparison of the mean interaction effects of edible coating x storage time (days) on polyphenol oxidase activity of strawberry fruit
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Table 4 Analysis of variance (ANOVA) of the effect of edible coating treatment on shelf life of strawberry fruit

Source of variation df Shelf life (days)
Edible coating 8 0.81%*
Error 24 0.27
CV (%) - 4.68

** indicates significant differences at 1% probability level.
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Fig 15 Comparison of the mean main effect of edible coating treatments on shelf life of strawberry fruit
(1) control (uncoated), (2) Aloe vera gel, (3) beeswax, (4) Aloe vera gel combined with beeswax, (5) Aloe vera gel (30%) + beeswax (10%)
+ clove nanoemulsion (1%o), (6) Aloe vera gel (30%) + beeswax (10%) + clove nanoemulsion (2%o), (7) Aloe vera gel (30%) + beeswax
(10%) + clove essential oil (1%), (8) Aloe vera gel (30%) + beeswax (10%) + clove essential oil (2%), and (9) Aloe vera gel (30%) +
beeswax (10%) + salicylic acid (1 mM). The results demonstrate the varying efficacy of these coatings in reducing postharvest weight loss
in strawberries
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Strawberry, as a highly popular yet perishable fruit, requires safe and
natural methods to enhance its postharvest shelf life. This study was
conducted as a factorial experiment in a completely randomized
design with two factors (edible coatings and different storage
durations) in three replications. The treated fruits were stored in a dark
cold room at 4+1°C with 85-90% relative humidity under regular
ventilation. Results demonstrated that untreated control fruits
exhibited the lowest fruit juice pH after 15 days of storage compared
to other treatments. The combined treatment of 30% aloe vera gel +
10% beeswax + 1 mM salicylic acid proved most effective, forming a
protective layer that prevented cellular degradation and maintained
fruit quality. This treatment doubled ascorbic acid content compared
to the control and achieved 9.03% total soluble solids by day 15. It
also showed minimal weight loss (9.1%) and the least changes in
titratable acidity (18.64% reduction) on day 15. Additionally, the
treatment containing 2%o clove nanoemulsion significantly extended
the strawberry's shelf life. The findings indicate that these natural
compounds can serve as suitable alternatives to synthetic chemicals
in postharvest applications, particularly for sensitive fruits like
strawberries, demonstrating their potential for commercial use in food
preservation technologies.
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