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Introduction

Melon (Cucumis melo L., Cucurbitaceae family) is an important commercial fruit crop that is extensively
grown throughout the world due to its generally very good adaptation to climate and soil. The quality of melon
fruits represents a combination of a wide range of physical characteristics (fruit size, shape, texture, firmness,
etc.) and chemical compositions (acidity, sugars, vitamins, phenolic compounds, etc.), which are very important
for consumer acceptability and marketability. On the other side, high-quality fruit must be achieved in the field
because after harvesting time all fruit attributes can only be preserved, not improved. Hence, harvesting time
plays an essential role in determining quality and marketability as well as storage life of melon fruits. Moreover,
the accurate determination of harvesting time and ripening stages of melon fruit have widespread application to
improve its management. Despite the increasing consumption and the cultivation of various melon accessions in
different regions of Iran, the physical characteristics and chemical compositions of some fruit melon accessions
(particularly lesser-known accessions) during fruit ripening have not yet been evaluated in detail. With this
background, the specific objectives of the study were, primarily, to monitor and compare the changes of
physicochemical traits, total phenolics and antioxidant activity of two Iranian melon accessions (‘Chaghercheh’
and ‘Zamcheh”) during the ripening process and, secondly, to determine the optimal harvesting time to achieve
maximum fruit quality and marketability.

Materials and Methods

In order to evaluate the influence of ripening process on quantitative and qualitative fruit properties of two
lesser-known melon accessions (‘Chaghercheh’ and ‘Zamcheh’) have grown in Gonbad Kavous, the experiment
was conducted according to a factorial design based on a completely randomized design with 4 replicates (five
fruits per replication) during two years (2023-2024). The developing fruits were hand-harvested at five different
developing stages from 10 days after fruit set up to fruit ripening (hamely, 10, 20, 30, 40, and 50 days after fruit
set) during June and July. Data from two years were combined and analyzed by Statistical Analysis System
(SAS) software using analysis of variance and differences among means were determined for significance at P <
0.05 using Tukey’s test. Pearson correlation analysis was performed to identify the relationship between the
different physical and chemical characteristics.
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Results and Discussion

The findings of this experiment confirmed that there were significant differences among the different harvest
times in all measured factors for both accessions. The fresh weight and dimensions of fruit, thickness and
percentage of pulp increased throughout fruit ripening and reached to the maximum values at last harvesting
stage, while fruit firmness, peel thickness, percentages of peel and seed showed a descending trend in the same
period. At full maturation stage, the both melon accessions exhibited the highest total soluble solids and pH,
along with the lowest titratable acidity, resulting in the highest maturity index. As the ripening proceeded, levels
of ascorbic acid, total phenolics, and antioxidant activity incremented, and reaching the peaks on 30th day after
fruit set, but afterward mentioned factors reduced dramatically until the end of the harvesting period. Also,
significant differences of all measured parameters were statistically detected among two melon accessions. At
full maturation stage, the fruit fresh weight, fruit firmness, total soluble solids, titratable acidity, ascorbic acid,
total phenolics, and antioxidant activity were varied from 2438.12 (‘Zamcheh’) to 2941.17 g (‘Chaghercheh’),
14.02 (‘Zamcheh’) to 20.66 N (‘Chaghercheh’), 13.17 (‘Chaghercheh’) to 15.23 °Brix (‘Zamcheh’), 0.59
(‘Zamcheh’) to 0.79 mg.100 g! FW (‘Chaghercheh’), 17.80 (‘Zamcheh’) to 19.47 mg.100 g? FW
(‘Chaghercheh’), 21.34 (‘Zamcheh’) to 22.48 mg.100 g FW (‘Chaghercheh’), and 22.26 (‘Zamcheh’) to
24.08% (‘Chaghercheh’), respectively. Also, the antioxidant activity was positively correlated with total
phenolics (r = 0.936) and ascorbic acid (r = 0.869).

Conclusion

Overall, the data of this study revealed the degree of maturity and the variety are main parameters controlling
the gquantitative and qualitative characteristics of melon fruit. The both accessions showed identical evolution
trends throughout their growth and development. The period between 40 and 50 days after fruit set seemed to be
the most active time of fruit ripening in both accessions, which growers can maximize marketability, nutritional
value and quality of melon fruit by choosing the ideal harvest. In general, the both accessions are potential
source of bioactive compounds and antioxidant activity that can be regarded as an important nutrient for dietary
and health of human.
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Figure 1- The two melon accessions studied, namely ‘Zamcheh’ (right) and ‘Chaghercheh’ (left)
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Table 3- Effect of ripening process on seed cavity length (SCL), seed cavity diameter (SCD), seed cavity length/diameter
(SCL/D), pulp thickness (PT), and peel thickness (PeT) of two melon accessions

Wodgs ogao ST Gl ey B3, (S ays Job  JSId o0 yhd shd/ Jsb CudgS Collus  Cuwgy Culs

Accessions Days after fruit set SCL (mm) SCT (mm) SCL/D PT (mm) PeT (mm)
10 118.41+2.08°  50.75¢4.10°  1.08+0.08°  20.86+1.920 2.87+0.04°

R 20 138.70+2.92¢  82.89+4.88%  1.67+0.08%  39.72+1.74°  2.77+0.05%
A 30 174.73+2.470  114.88+5.423% 1524007  4921+1.87  2.70+0.03
Chagherche 40 182.44+2.50%  124.58+6.12% 1462007 53.32+1.42%  2.68+0.05
50 189.30+2.787  131.38+5.90° 1.44+0.08"  5531+1.69°  2.64+0.02b

10 69.46+2.899 54234239 1.34+0.07%°  19.71#1.919  2.50%0.04

ol 20 93.3043.100  78.81+4.62¢F  1.214#0.09°  38.17+1.50°  2.35+0.03%
L 30 127.76+3.01%  94.9645.34% 135008  48.78+2.00®  2.27+0.04¢'
Zamcheh 40 133.75+2.69  103.8245.87b 1.30+0.06%  52.72+1.83®  2.21+0.05¢'
50 136.46+3.08<  106.17+6.04"  128+0.08°  54.05+1.62 2.18+0.03"

S S 5 86 L L 90 sbeodls

Sisb e (gl gime NS el luoyd gy Jlain] gaws j3 (S5 (y9ej] (bl diil e Coglie By (lld 45 (oga0 ¥+ ) oo puSibe (ygiu ,o 0°
Data of two years were combined.
*Means of 40 fruits in each column followed by different letters are significantly different (P < 0.05) based on Tukey test; + SD.
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Figure 2- Effect of ripening process on total soluble solids of two melon accessions (Tukey, P< 0.05) (bars = +SD)
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Figure 3- Effect of ripening process on titratable acidity of two melon accessions(Tukey, P< 0.05) (bars = £+SD)

Beaulieu & Lea, 2007; Chisari et al., 2008; Tomaz et
al., 2009; Kolayli et al., 2010; Aminah & Anna, 2011;
Giler et al., 2013; Bianchi et al., 2016; Li et al., 2019;

L « (Pontes et al., 2021; Mallek-Ayadi et al., 2022
Slas lime e )0 0395 £o5 plpl b callas pils adlles
92 2 mod> 4 do g b (i en S (o0 Wl ot (A8 (yglo 0gen
0a3ld g Joloma ol dlge (e (Bl Jde (g 2)90 0395
b el 423 g Gl s BB abssl rizen 9 YL b

ML@ wl.m 09.3.9&:)] .\.Jy 9 6)950)'[5 d)..a.o d‘)‘f

dy90 03¢5 93 o cdallae pl I sdelcunsd @l b slas

4> oglyis BB duspl (Jolore dal> dlge Yl Iy
Ol Cpdi (CuBld 3929 ()l dne gl el el 5 (gl
odaldo “axali’ )3 wab AL g (gaml 42> (Jglxe ol Blga
b sl BB atssl (i cn e ‘a2 87 &S Jlops il
polde pd] Gladss (0 9 ¥ o Y e JSB) ol olams] 2g5 4
9 Sl 423 (el i BB Al ¢ Jglone ol dlga I Sglate
Slodges (B g5 psle Bliste sbhedg (gl ek a3LS
Villanueva et al., 2004, Ghanbarian et al., 2007;)



FOU . ysko 0395 95 0gue S g (oS Sluogas () 9T T ) 0d 99,8 Silewkus

6.3
6.1
¢
= Jé_ 5.9
30‘ —e— Chaghercheh
= & -Zamcheh
5.7
5.5
0 10 20 30 40 50

dga0 Sl 31 (W39,
Days after fruit set

Coglo 2395 93 (S 42 )3 3 ey iy G £ U
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Figure 5- Effect of ripening process on flavor index of two melon accessions (Tukey, P< 0.05) (bars = +SD)
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Figure 6- Effect of ripening process on ascorbic acid of two melon accessions (Tukey, P<0.05) (bars = £SD)
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Figure 7- Effect of ripening process on total phenolics of two melon accessions (Tukey, P< 0.05) (bars = +SD)

PRI REVPR J VY U [P
Wl b sl sl el sl ol ae Ol
Culd &Soybdy b Cud 035 50 D o yduw)
3o 5o Yo BN ) el gl dlpe as (b STl
B ol 51 o 2SIy by ol 365 1 oial3él L, (o950 JuSuts
A JS5) il il pSeis g cudby o bl
093 Job > ShunST sl cyld a5 wlools plis S clallas
glite (2@ BB Hobdr 55 sle slaodg plu 13 ogme gaigrd,
Aminah & Anna, 2011; Koubala et al., 2016;) >4
ol oaby lis A S jo oSyeb lea (Zulfikar et al., 2020
S ol el b 5l edg 93 e gyl me M ol
5 twtas Bl Sl ol cdled a8 g jobay wwusls dgxg
Called 1 gglate polie 35 Biee (pdin D)8 G “asmely
Slodges 555 eke Lalie slaodg (glp 1) SlaST ]
Aminah & Anna, 2011; Maietti et al., 2012; Koubala et )

al., 2016; Motomura et al., 2018; Zulfikar et al., 2020;
Miller et al., 2020; Manchali et al., 2021; Wang et al.,

Olie )3 (ote LB 0355 £ & S (g nlply (2023
S o iyl ygle ogre ST 3l Clled

5 i) S & (255 (sbgal 3 Ygems (b LSy
yeoMe (Kumar et al., 2023) x>y Lids Sl ;o suwjpus
5l ik (Sosgleid slaanlp o Sle e i bl oyl
WS (oo Wl 5 oge pab g jlae (5 SS) (ip)k b e
ks oluSy il sla Jle o (Balasundram et al., 2006)
kst olS 5 ol WlodS Gl 365 a4 1y cloauld asg
el ddsa sl wis o bl ks Sl sl s
Dai & Mumper, 2010; Derong et al., ) xiws Sbs !
wgeo My ddol J>lye ;3 .(2016; Matsumura et al., 2023
Canl San Gl cpl &S il odgmo Mgy JST 8 olie
4 e o 03l Wlsel VIS sl oYL el S
Gk OLS S5 @ dom )3 9 39800 T ASglg b S
0gs0 gedgdy )d Cd b b JS b clale a5 Jby> a8 o S8
Gl b s bS5 e ials sy Ylas! a5 el ials
@ bl fas g (Jb Sy pud S > U sl ole
Machado et al., 2013; Zhang et al., ) sl o dlge plo
Jf J.B Ul)‘m » C.Dslm ©ga0 9.4.45.}..») 0,90 ).503)’1.6 (2022
2 glds & Cunl (Son jol cpl &S Clil (Siug 00y 4 Codday
Wang ) 1l b pe 0355 95 ya ,0 L8 446 clacdglie jiuwss
J(etal., 2023

14- Phenylalanine Ammonia-Lyase
15- Phenylpropanoid



Vo8 oobuaali oY ojled oFe al (55yalisS aslio 5 pole) SLEl pole & pis  YAY

32

29

26

oS! 6T Cculled

<!

Antioxidant activity (%)

23

—=e— Chaghercheh

— 4 = Zamcheh

20
0 10 20

40 50

om0 JiSWld 1 Ly B39,

Days after fruit set

gk 0395 93 SliwmST 55T Cudlad y oy wil,d Wil A JSS
Figure 8- Effect of ripening process on antioxidant activity of two melon accessions (Tukey, P < 0.05) (bars = +SD)
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Figure 9- Heat map of Pearson’s correlation coefficients among physical and chemical characteristics of two melon accessions
Gradient color barcodes at the right indicate the minimum value in blue and the maximum in red
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