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Introduction

Sapodilla is a tropical fruit well-known for its sweet taste and soft texture. It is a fruit that continues to ripen
naturally after being harvested. Therefore, the fruit harvesting time must be chosen carefully to ensure that the
fruit reaches a stage of ripeness where it has the desired flavor and quality. Sapodilla continues to ripen naturally
after harvest, so selecting the right time for picking is crucial for ensuring optimal flavor and quality. Proper post-
harvest handling, such as controlling temperature and humidity, can extend its shelf life. Using edible coatings or
suitable packaging also helps preserve its freshness and delay spoilage. Maintaining quality and reducing post-
harvest fruit deterioration is one of the significant challenges in the agricultural supply chain, requiring effective
protective methods. The spoilage of sapodilla fruit is due to its sensitivity to temperature conditions and water
loss. Application of amino acids can help preserve its quality and extend its shelf life. In this study, phenylalanine,
glutathione, melatonin, L-arginine, and control (distilled water) were applied to evaluate post-harvest quality of
sapodilla over five storage periods with three replications.

Materials and Methods

First, sapodilla fruits were harvested from an orchard located in Rodan City at the stage of commercial maturity
in the second half of July. Immediately after harvesting, the fruits were transported to the Horticultural Science
Laboratory at the Faculty of Agriculture, University of Hormozgan. The harvested fruits were healthy and free
from pests and diseases. They were selected based on uniform shape and weight. After being washed, the fruits
were disinfected in a 1% sodium hypochlorite solution for 2 minutes. Following disinfection, the fruits were dried
in ambient air.

The fruits were treated with four amino acids (phenylalanine (8 mM), glutathione (0.05%), melatonin (0.5 mM)
and L-arginine (1 mM)) and control (distilled water) for 10 minutes. After the treatment, they were transferred to
the cold room with a temperature of 8 + 1 C° and a relative humidity of 90 £ 5 .. The factorial experiment was
conducted in five storage times (0, 10, 20 30 and 40) in three replications as a completely random design and the
quality and biochemical factors of sapodilla were measured.

Results and Discussion
In this study, the weight loss of Sapodilla fruit increased with storage time, while the treatments helped prevent
weight loss. At the end of the 40-day storage, the phenylalanine treatment prevented 37.9% of the weight loss
compared to the control. Phenylalanine treatment prevented 92.33% of the weight loss relative to the control. The
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fruit firmness decreased over time, whereas treatments helped increase this parameter. The highest and lowest
firmness values at the end of the experiment were observed in the melatonin and glutathione treatments (97.67 and
66.66 N, respectively), with the control having the lowest firmness (57.55 N). Soluble solids content increased
over time. The highest and lowest soluble solids were found in the control and the treatments with arginine,
melatonin, and glutathione, respectively. At the end of the 40-day experiment, the arginine, melatonin, and
glutathione treatments reduced soluble solids content, compared to the control by 6.98%, 6.60%, and 6.41%,
respectively. The greatest and least increases in soluble solids were observed in the control and the treatments with
L-arginine and glutathione, respectively. After 40 days of storage, the L-arginine and glutathione treatments
reduced the decay percentage by 45.81% and 41.43%, respectively, compared to the control. Glutathione treatment
increased the ascorbic acid content of sapodilla fruit at most storage times. At the end of storage (40 days),
glutathione treatment increased ascorbic acid content by 56.79% compared to the control. An increase in
antioxidant activity was observed in Sapodilla fruit over time. On day 30 of storage, phenylalanine treatment
increased antioxidant activity by 28.67%, and on day 40, melatonin treatment showed a 30.61% increase. This
increase in antioxidant activity is considered a defense response to environmental and physiological stress during
storage. At the end of 40-day storage period, catalase activity increased. The highest and lowest catalase activities
were observed at 33.06 and 25.22 units/mg fresh weight, respectively. By day 40, catalase activity was increased
to 31.08% in the arginine treatment compared to the control.

Conclusion

In conclusion, using these treatments, particularly phenylalanine, melatonin, and glutathione, can serve as
effective strategies for preserving the quality of sapodilla fruit during long-term storage and mitigating the negative
effects of physiological and environmental stress. These treatments not only reduce weight loss, maintain firmness,
and prevent decay, but also improve the nutritional properties and health benefits of the fruit by enhancing
antioxidant activity and defense enzyme levels. In the future, further research could focus on identifying the precise
mechanisms by which these compounds influence the biochemical processes in sapodilla and other fruits.
Furthermore, studying the long-term effects of these treatments, as well as their interactions with various
environmental and physiological factors in real-world storage conditions, could pave the way for wider adoption
of these strategies in the fruit storage and packaging industry. These investigations could enhance fruit preservation
methods, minimize food waste, and prolong the shelf life of fruits and decresing postharvest loss.
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Table 1- Variance analysis of simple and reciprocal effects of L-arginine, melatonin, glutathione and phenylalanine

treatments and time on quantitative and

qualitative traits of Sapodilla fruit
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Fig. 1. Comparison of the average interaction effect of L-arginine, melatonin, glutathione and phenylalanine treatments on
weight loss of sapodilla fruit during storage (0, 10, 20, 30 and 40 days)
Different letters indicate significant differences between treatments based on Duncan's range test (p<0.05). Error bars indicate
standard error (n = 3).
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Fig. 2. Comparison of the average interaction effect of L-arginine, melatonin, glutathione and phenylalanine treatments on
the soluble solids of Sapodilla fruit during storage (0, 10, 20, 30 and 40 days)

Different letters indicate significant differences between treatments based on Duncan's range test (p<0.05). Error bars indicate
standard error (n = 3).
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Fig. 4. Comparison of the average interaction effect of L-arginine, melatonin, glutathione and phenylalanine treatments on
fruit decay percentage of Sapodilla fruit during storage (0, 10, 20, 30 and 40 days)

Different letters indicate significant differences between treatments based on Duncan's range test (p<0.05). Error bars indicate
standard error (n = 3).
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The mean of similar letters does not have a significant difference at the 5 % probability level. Error bar indicates standard error.
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Table 2- Analysis of variance of simple and interaction effects of arginine, melatonin, glutathione and phenylalanine
treatments on ascorbic acid, antioxidant and catalase traits of chico fruit

e gl iy Slaye (el
S.0vV Df Mean squares
‘S.:.g);.wi KWW dMléJi YK
Ascorbic acid Antioxidant  Catalase
et 4 733.55™ 873.13™ 446.52™
Treatment
‘?L"j 4 176.21" 250.14™ 29.94™
Time
olej X ’L’*;_ 16 171.89™ 225.22™ 85.13™
Treatmentx Time
g 50 8.13 121
Test error
(03) Syt 5.47 4.90
C.V (%)
Doy B ) Jlain! o )3 ()1 me g xe pis i 4 F 4 S

ns, **and *: non-significant, significant at p<0.01 and p<0.05, respectively

SYGIS A 33T cullas

Cllad gy oloj g sless lite 1 byl 458 @l ell
2 (Y Jgi) 351 b stae 2op> Sy ezl gdans 3 SV 03
st (¥ JS5) €3l Gl YBIS 31 ol 5045 35, ¥+
YOIYY § ¥¥/+5 liods e YIS 3l cullsd opyies
3455 oy b 3V JS8) A oamlite o3 (59 £ 5 e 121y
oty B o3l clld 8l o 5] Slos (F+ 5g))
ool clled iolisl (Y SE) us sals b duolde 1> duoy> YV/-A
OiSly o plgisar (653455 0)93 Job )3 5 0ge ) SYLE
35 a8l g o3l cla JISel) 51 (56 sl G55 plye 3 (18
5 S 31 S ety YV ol (H202) 3Ty 5530
Ol 2> airby g 0 Jae ool sl Bl e
Gl 4 el cpl & WS wips ies] s O @ 1) asTy
Ighodaro & Akinloye, ) x5 o KeS g5luns] (clacuw]
3 2501 S g I3 b s oty 5551 o (2018
lmil b ki cbpj oy o 4 Wlgie dasle
sy (Liang et al., 2018) 395 yoxio YBIS aile  lawST 51
d9dse 43S alS 3 enias JWw JsSlge S plgisas 3]
g amd bl 1y SlwaST sl Gl il clls Wy e oS
GroB, Durner, &) &S cusdi 1) oS ol slopusilSo
Voo oV 55)) (imoi 0 @l opl alie .(Gaupels, 2013
Shu et ) s S550g ogue p YB o 5l culld Lil38l ecls
b glloys 53 VB a3l cdled sse Linljl cpsiomen (al., 2020

(Khan et al., 2023) w5 oxalie ;Ygo Lo V 555l =1 3,8

JS (sl 0T cllad

e 5148 o ol ¥ Jpss olyly s 5 028 gl
S Jlazs) g > S o0 (a1 T clld oo g sl
o0y (ST 5T cdlad Lol 8l asdlas ol 13 g I sxe oy
Ve 9y 50 oaVIUe® Jlagi (7 JS5) 05 samlie ooy (b > Sz
Al omlejl Fo ey 0 g dop BVIVA lieds (o) eSS
ol (5 JSs) As saalie oy BV pigiMe s il
= sl S plgiea oSz o0 3 ST Bl clled e
sdalio ()45 055 Job 13 Sujglsused 5 e clagis &
3o liopsisd Sl 5 ik 0,55 b Y1 o 5o
Cllsd py pailone e g malbine jobdy Al o AS959M6 o b i3
a1l Jalge lgisas S8 3 cpl 238 5l Slanas ol
ol ol baas & golins i il b g 008 Jos aub
ywen (Holghoomi et al., 2023) uiS' o SaS sgue S g
(Sl ol b b osepse o olgisa g
5 $bgomnd 2o ale SlnSl 51 (lags 5l clld Kl o
5 il el il & a5 g am Ll 1, VB
Ogeyen 0wl (Zarezadeh et al., 2022) w8 S8 1 sla 501,
2 oge 2y QRIS cage olS (o lapuslSe cosli L
Cb fie Gl ol 3 5 sl lagtis b ol
5,5 (Wang & Bi, 2021) 3550 s o550 5> (ol 21
sga (5,145 oy YA e > Vge ke 8 o¥iid s
Aghdam, ) 1 o1 5l cdld (alBl e 54

(Moradi, Razavi, & Rabiei, 2019



VY owlgiuel 89,5 b Sloylil wae 4o (Manilkara zapota) Suz ogun cainS Lo ooy 5od g diowo oud] !

OControl @L-Arginine B Melatonin  BGlutathione  BPhenylalanine

= 80

S 88
3z 710 5 SIR T <
= [«8) q_(.) 5\' U“_
FZ 60 _T =°554 N 5 O
BN T¥—— s N NG
De 0| ZxXERR st B BN N N
5 e ERE R H|E FA
g © | e NE BN NE NE
ESE HENE HENE N N
s RS Bl ERE B RN B[ N
2.8 E-] | = e = ] A [
= 30 | E E B | | | [ e |
2 AR B ERNE B EHEE N Y&
< o | HFENY A BEN| A AN N N
AEN HENH B EN N N
ol A ENE BENT B RN N N
o LERIRNE  EIENE BN Pk Pk
T10 T20 T30 0

Syl ple

Storage time (days)
0) (5519485 o 93 95 ogm (M ST T 2 WIS 5 (9 LS ((migiMo 35 )T (B loi iliie ST (oo duuny o —T JSLuS
(}9) £ 5“' AEINE
ol D)lbinl glas onims s ad jlgs 05500 oy ey e e 50 (61 cixe B ailiie By > 1, Sio
Fig. 6. Comparison of the average interaction effect of L-arginine, melatonin, glutathione, and phenylalanine treatments on)

antioxidant activity of Sapodilla fruit firmness during storage (0, 10, 20, 30, and 40 days)
The mean of similar letters does not have a significant difference at the 5 % probability level. Error bar indicates standard error.
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Fig. 5. Comparison of the average interaction effect of L-arginine, melatonin, glutathione and phenylalanine treatments on

catalase enzyme activity of sapodilla fruit during storage (0, 10, 20, 30 and 40 days)
The mean of similar letters does not have a significant difference at the 5% probability level. Error bar indicates standard error.
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