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Abstract

This research was to examine the differences in post-harvest quality of melons depending
on the harvest time after fruit setting. Musk melon cultivar ‘K3’ plants were grown in glass
house conditions with a hydroponic system, and the fruits were harvested at 50, 60, and
70 days after fruit setting. The post-harvest characteristics of melons stored at 7°C were
measured over 32 days. The harvested fruits at 50, 60, 70 days after fruit setting did not differ
significantly in weight, height, or size. Solid sugar content was highest in the fruits harvested
at 70 days after fruit setting, but firmness, L* value, and respiration rate were highest in
the fruits harvested at 50 days after fruit setting. When the harvested melons were stored
at 7°C, ‘K3’ melons responded differently according to the harvest days after fruit setting.
The major changes during storage of ‘K3’ melons can be summarized as follows: Firmness,
respiration, moisture content, and general appearance index during storage were highest in
the melons harvested at 50 days after fruit setting, but soluble solid content, fresh weight
loss, and sensory evaluation were high in the melons harvested at 60 and 70 days after one.
During storage at 7°C, there were no significant differences in the appearance of ‘K3’ melons
harvested at different periods after fruit setting, but difference in soluble solid content and
taste were noted. It is recommended that the fruit of ‘K3” melon plants be harvested about 60
days after fruiting to provide consumers with the highest quality for taste and for storage.

Key words: fruit growth, harvest time melons, low-temperature storage, post-
harvest characteristics
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H-39] ofz] Qlof| oJsijA] A==, T2 T8-S 47| M= AT A7)0l 45

S 3to] S 2704 TE]dh= 2 o £ 23 @ 4 Fof Slubo|th(Kim et al., 1996; Kim and Ko, 1997; Lee et al.,
2007). HE-2 24 0|} 5he-Ak -2 Al LHOﬂ A AZ Al =] AYAEE] = ) O.H(Choi et al., 2001; 2005), E-=
$57] B0l Gt F45] S7oks A o2 dEA }lo] Fis| T F4 0| o] FoiXl Foj| 4=gE|ojof 5= &}
E0|THLee et al.,, 2020). Lo 22 425 & 1A 0] Gt F7FoHA] Q=T = (Lee et al., 2020), T4t L=
LA ARIA| F7tol| A= HA o7 FoTh F o™ Aol 2710 Edtsle)= 4ol AtHKim et al,, 2010). &
B 2] AFof| x| o] =5t A 7]o]| =Do}A] 3t nlset 1HAlZ Sof ufizol WE F2 2] Aoket AH|2} QAo BEAS
Zefjstar gl wheba WE0] 7] Zolof| gk ZALE Soll 8 & 54 vst HES}F APakate] QIAlE ZiAT
Atz7td e st

B Zof oishA] ZHEl Al NaClZ H7Fsto] 22| 274/d& Fohe i 5o] A% o] JA oM (Kwak et al.,
2004), 2 & F4 T E g A B 9 350 el A7t BarE|o] 9lal(Yeoung et al., 1996; Choi et al.,
2001), A2 o] w2 48 & EA H 17} Q1 O WK(Kim et al., 2010; Lee et al., 2020), 2+ 0] 5~3FA| 7]of| whE 45}
T = B4 Oigh dts n|zlgk AAolt) 2B g 2 Ao HE ) & oA 43t d4of mE 42
Al TH A St 422t & 2 ahA o] B4 §stof| ofgt A AR & -85k} 353t

ol

Materials and Methods

HEM= 2 Rl 22
& A3o] o] 83 AY FF2 K3 HEC 2 e el 553 F52 ol 83t A= =0l 45m

= Ao 510] 491 014 B/ 307 BeA L8 Tsiol 29 1990 AT, 4%
2 %3l o5, 448717H 52k okzk 2] 15°C 0|4} TeJSIRITh Al Tojof o] BE A
8 oFrkR}7] WiF Yamazaki, 198202 O} 831911, 2 o 45 el EC 18- 30 dSm’ oM Foh2 319
30%9) BoIE 0] WA= el ek 2% )2 RDAS) A7) 2o wet, A% 30207 12- 13 ke o
o MY S 1) 42 o] §5to] 4 AIZITk k109 1709] THAIT )3 Apsted on, whele] @l 9
#JollA] g9l o] 107) o4& 7] 2 Al steict. 2} 5 21 A8 Aol whe} Fig, 19} 2o] 435t
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2| A3 ZAtet 45 A| T G FAHS SENEY ZAPIZERDA, 20030 et 24 4G E- g
4 53 75 L TES EABA:

2 73/ = Qtoll A Folof wij|oll A 7 o= AT K3 FF o= FLR A7

39 190 aul Sofl £5H2 59 7U(50%), 59 17€(60%), 58 272 (70l & ZE o] &5t W& 5 Fo
§_

l

—_

ol 27)7} 350 X 200 X 260 cnm’©]] W\JE%PJE 0|83t 3= w72 3=~
de AAISHAE A2 AAolA f-55= =8| BAH3E60 X 260 X 165 mm)
o] 37§14 o] & == 7°Col| £ = 88.5 - 93.0%01 4] 32U 7H 591 A ;8—6]'%]\]:]'.
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71288 E(soluble sugar content)

24 NHE-L Carvalho 5(2016)7} Lim 5(2010)2] B S Z115t0] RDA (2018)2] J-&ol w}e} 2tujet ez}
Holo] W& AAStL = Ro] T F4l 0 2 RE| 385 ZEoto] TR Y GEA|(PAL-1, Atago, CO., LTD.,
Tokyo, Japan)Z =75}

3k

42HE K3 H2-2 Carvalho 5(2016)2} Lim 5(2010)2 2115104, RDA (2018)2] 7|0l what 1h-8-0] A= H.9]
ZH oA 231t =7 A] Texture analyzer (Lloyd Instrument BG/TA plus, Ametek, Inc., Fareham, UK)2] 4] 271

2 depression limit 25 mm, test speed 2 mm-sec' 22 EZ-2 @ 5 mm< °]-&5}F Tk

ol

2ol mh2 A= HEH= Jeong 5(1990)2] WS Fa 2 So] AEA 2447 2] W7k 5ol WEo] A
H3] AN E 52 AS5ZolK SF5E7H sTAIE Fof 13 M 08 ZANME 7124

oFZk A3}, el vl S, Al Tl 7hs; 2= A= A3, HA), A4 AL 1
) A1} 0= 418 B7h2 sglom, 37 9B wisks Zoaloict

o &
AP 1 = A AR, AIRE B Bl AR 0= Al g 27hO 2 st onl, A 37
= ]

An) 7k A) Bt 53) 50 wjsh7h wAyet vl

2 o

g 7}ol| A A<l skt

©FE-2 Kim 520112 FaLste] €0,9| 5EE 0]-&5to] S5t CO,s = 22 WES 8.5 L Y87
o 13H4) Hof 7°Ce] A2 Lol A 1A1ZF A3t &, UjRtol] 54 % head space®] 7]4]| 100 ULE- gas-tight syringe =
#I3ted GC (GC-7890B, Agilent Technol,, DE, USA)E: ©]-8-5101 ZAFSHIT. o] w A1 Z2712 Youn 5(2011b)2] =
15 2315} column (HP-5, Agilent Technol., DE, USA) 2 =+= 80°COll 0] 542 5 mL-min" 32| HeE AFH8-51%]
1, HE7| 2= TCDE AFE8I oM A& 25 =250°Col et
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SRR

SRS W22 4 717 0 2 3H8 BB A A EFJ3to] 105°C xR ol uket S =SS S5
o] R g2 ZAFSIITH

A§AY

g9 M= Kim 5(2011)9] 215 F1510] RDA (2018)9] 2ol w2 HZo] 7pAl R FH Hag
Chromameter (CR-300, Minolta Co., Tokyo, Japan)S AF25+c Hunter A42FA|Q1 L* (lightness), a* (redness) 2 b*
(vellowness)gt 02 Z7J5HRITh A/ 27 Al hue angle 52 hunter a2k b* 32 574 FLO 25 E] $4ts}o] hue
angle (°)4r= ot T 4t Alofli= a* > 0, b* > 0 ] Hue angle (°) = Arc tan (b/a)2- 2, a* < 0, b* >0 T Hue angle
(%)= 180+ Arc tan (blayS AHE-5F1 T

S

=

EA|2]2]= SAS (Version 9.2, SAS Inc., Cary, NC, USA) 21285 o] 83}o] 434513 o H#7F -F-2] %}
g5to] §-ol4=F p < 0.0500A BASIQIch Ad el S| = 48R0 2 ot
(mean) = I X} (standard deviation, SD)Z A5} T}

Results and Discussion

M I-||. IEAJ

F2Fo 2 zjufgt ‘K3’ WZ2o] A8 EJL Table 17} o], 272 179.8 cmOl|, @7 0] 23.0 cm?} 29.4 cm©]
H, FHL 162 em©| 311, £7]9) AL 76 cmo| Tt K3 HEo] 2M} & 43 ol 420f) w2 1A AS-2 Table
29t 2t K3 I E2 2t 50U Foll= 42 Al AT 5 2Rl 57 FEollA 5 60 2 70Y 2 H] s}
of Zfo|7} gle AL = Yelth K3 WE9] 2t & 48 4ol 2= 48 A A EAJS B, o452kl at
= 59] g9l EAoll= F-oxb7t lQlth ‘K3 W2 I5-21,758.5- 1,913.1 gof] 0| 231, #H31+=16.1 - 16.8 cmOl|,
THE-2 145 - 14.7 emo| Atk 224 ‘K3 W22 Table 2 ¥ Fig. 13} Zro] 3717} H| &8t A5 24 - 2= 5
ol Al F-2)xb7} gl Aol vhaf, Uiio] 1 F2 1} i QL= 7H8-/d 113 S(soluble sugar content, SSC)} U113
Eo] Y=l HxollA zto|E Bl o, S5 -2 Ae] tiato| A= A7t Yepdtt 1 ololl A, L% &
Sl 2t & 48 AAjof] 2 2ol & Bt 7HAI P =2 Zat & 5 A 4eof whE Aol 5 70
o] 144 °Brix= 7 =% 2™, =8 60 0] 11.3 °Brix, 42 504 0] 8.4 °Brix s=°|{th. 2] Zta} & 45} ¢l 4=0f]
w2 xto]&= 428 70Y 0] 5.1 No|lom, 8 602 0] 10.0N, 5020] 19.1 No|ich. AAdollA] L'gke] 2hat & 43t
o] wh2 2pol= 870U 0] 69.12 7} f=qtom 86020l 64.2, 502 0] 5730]Uth T &EE2> A T 4
3} A 4of w2 zlo]of| A 45 702 0] 15.8 CO, mgkg' - h' AR ™, 3 602 0] 16.7 CO, mgkg™h', 5020] 17.8
CO, mgkg'h'o|Ach WEL TpA]o] Y2j& 0 & Ysto] A&t 215 o] 8-5to|ofF k= HA 24 (Moon et al,,
2013), ‘K3’ HEo] &} & 5+ 50Uoll= P A 0= JUsH AFo] tf o] Fo| & T FollA 2}o] 7t gl A
O 2 Holuf, Al Aol tf o] Fof 2] 7] gkof, UjHe] 7F8Ad N Eolu B, Mate] L3l 2 SollA 2F
o|F Hol= Ao & YElyith

H.l
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Table 1. Plant growth characteristics of ‘K3” melon grown hydroponically.

Cultivar Leaf'length Leaf width Petiole length Node length Plant height Plant type
(cm) (cm) (cm) (cm) (cm)
K3 23.0+0.8 294+14 162+0.9 76+0.5 179.8+14.7 half-open

Table 2. Fruit characteristics of ‘K3’ melon at the harvest days after fruit set grown hydroponically.
Soluble Fruit  Moisture

B Fruit solids P Color characteristicsz Respiration rate
maturity Weight (g) Height (cm) Width (cm) %(]);lﬂil;t N) (%) L& a* b* (mg CO,'kg"-h")
50 1,758.5a 16.4a 14.5a 8.4c 19.1a 91.1a 69.1a -6.6a 20.4a 17.8a

60 1,832.0a 16.1a 14.7a 11.3b 10.0b 89.5a 64.2a -6.4a 19.3a 16.7b

70 1913.1a 16.8a 14.7a 14.4a 5.1c 87.7a 57.3b -6.5a 21.0a 15.8¢

“ Means of fruit color using chromameter measuring in CIELAB. L* = lightness, a* = bluish-green/red-purple hue component, b* = yellow/
blue hue component.

a - ¢: Mean values in each evaluation day with different lower case letters are significantly different according to the Duncan’s multiple range
test (p<0.05).

2k} & =8 A 4rof| I 7H/d g =2 Ao) 7t 28 Tol| = U P X|= AL & UENG o H, ¥} o]
’d4 Ao uet o2 S Bt 7T E SRFSSO)S WEe] g W £7]E Hishs HE2A] 2
et 8= o] ghom AT} =2 AL O]E]'—T'— 22 A ATHCohen and Hicks, 1986). BE 7H-/d 18 &
O] TR 22 B2 G2 sucrose L 2HAFQ! fructose®} glucose= 0] F014 )L, P%*é 1Y E Fof| @2 F=
sucrose 3ol whet Bk A4 sh= 202 Ay 3] ATHLee and Kim, 2002). 783 1P =2 K3 HWEo|A| H=
Hie} Zro] W2 o) 7H3/d 1 & bk 2t & 43} 4rof| wa} W3] ofj gl o] ':]'E} ZIJ—]':—?_——rQ'70%l% z7) 4
=k Al H]sl] x4 0 2 ZhAash= 0 2 UET O, 423t 602 Z7]0f thA koL A4 F S7Fsto] 708

It FARRE 227 SR oL, £8 5092 £8 27]9] W ool 7<I+X*°l°*E} K3 HBE 7M1=
o] A2 sk mfelof| M 28 7092 27] £8 Aloj| B]sl A4 0 2 fashs 02 LERtoH, 8 60U
270f tha ”O*OLHW%% Foto] 7022t ARG 2 7HA] A3 SHAAL, 5 5082 2 27]9) S2 ol
o] &= AT Fig. 20114 K3’ 2] 23} & 700l a2k 22 b AJEl = 27158 =7 144 Brix2 F4]5}
o 2% 8A7HA] 157 “Brix 2 &34, 0] % st A 23} & 60D} HI ot £E 02 FA|H= A0 2 LERGS.
H, 23} 2 6092 7] 113 *Brix7} VJ?— 129401 13.7 *Brix7HA] /355191 21t o] F-oil= 7§l 7ke] 2to] 2 Q5]
7ﬂ£°l Ao A W57t gls 2oz HoH, 27t 5 50U 2 A% 129 A= 13.8 Brix 2 |53 el 2 71

=0°] 8.1-84 Brix 2 W11 F55HA] Q3. Fig. 20114 23k & 2 Ao w2t K3 WEe] 8t Al F24H
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7+ = o] A% Aol Atol & Hof, A 1294 718 1 = AFelM 8 F 603 7025 Ao K
29 138 Brix¥} 14.3 °Brix 2.2 2 x}0]7} QI O L}, 428 50U-2 8.1 “Brix O & 423} Qo] wh2 <£27] 9] 2}o| 7}
A7 FolE dF2 A= A o= eIt WE 7MY Ee XJ J A gprickel BAlE Bag H
Aatch A7} ol S, Yeoung 5(1996)2 A4 271 5 Pﬁi Fof| ZhAdhe 202 H 11 51313, Youn 52009y
NS5 hth SH. 2.1, Kim 52009y 42} Fof| Zash= 210 2 Buselct. o2t fahso] vist ol
glo] ohe 22 & Atet o] 2t & 45 Ao E}—"i— &= 2ol 2 Qlal] ALz o) 7HY g E Righ 7
FolrE oz } A7AE o] s A rrh Febs e 7 g g 2o A% S Wetujdo| 2 Ao s
7T 2 A5 S8 HE2 75 Al 2B|E= Al7]ol| weEt 2at 5 8 A4 FEfste] o] 85k 2ol #
2Rt A0 & Hol, 58 2 HEZ A 212 708 H o] 2, ol = HE #711 | &85 E=AS0d AR
2 OhE 8 Lot ISR A1 Soll 71878 il =] 9ol ot o] 85| &2 A

54 --o--50days
| —+—60days
-4 70 days

Soluble solid content (°Brix)

0 T T T T T T T T
0 4 8 12 16 20 24 28 32

Storage time (days)

Fig. 2. Changes in soluble solid contents of ‘K3" melon at different harvest days (50, 60, 70 days) after fruit
set at 7°C storage temperature. a - ¢: Mean values in each evaluation day with different lower case letters are
significantly different according to the Duncan’s multiple range test (p < 0.05), Data represent the mean =+
SD of four replicates. Some error bars are marked by the symbols.

3k

HE2 58 A ' 2o 7L 8 T A Foll = FF2 mIRTh K3 HE2 45 T A 5 A7 A48 2
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o2 Huselt). K3 WEo| 8 5 A% F Fig. 32| d=2} Fig. 29] 71 =39] A7 r=-09322
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K3 HE A T 74 = (Fig. 3)2H JE/3S B7I5h= 2 (Fig 4] A7 =05122(p < 0.05) oFet ket
A7 AE Aoz LERbA, K3 EE =0l ofsiA A1 717ke] 7| &S sl = of2ie] B3t thet et A
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thal sHlet, K3 A2l e 2t & 504 of] 28t WE2 7|7} 2F5HA] efot Hhgo] RERA] Fehal P
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2sto] A7 5 2SI nlset B S £E5HA] e s Stojop S Ao,
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_Q.
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Fig. 3. Changes in firmness of ‘K3’ melon at different harvest days (50, 60, 70 days) after fruit set at
7°C storage temperature. a - ¢: Mean values in each evaluation day with different lower case letters are
significantly different according to the Duncan’s multiple range test (p < 0.05), Data represent the mean *
SD of four replicates. Some error bars are marked by the symbols.
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ns ns ns a a a a a a

--o-- 50 days
—— 60 days
~oae 70 days

General apperance
ha
L

0 T T T T T T T T
0 4 8 12 16 20 24 28 32

Storage time (days)

Fig. 4. Changes in general appearance of ‘K3” melon at different harvest days (50, 60, 70 days) after fruit set at
7°C storage temperature. Grade from general appearance: 4 = excellent, 3 = good with marketability, 2 = fair,
1 = poor, and 0 = very poor. Data represent the mean & SD of four replicates. Some error bars are marked
by the symbols. a - b: Mean values in each evaluation day with different lower case letters are significantly
different according to the Duncan’s multiple range test (p < 0.05), ns = nonsignificant.

Harvest days after 1 day 4 days 8 days 12 days 16 days 20 days 24 days 28 days  32days

Fruit set

Fig. 5. Changes in appearance of ‘K3’ melon at different harvest days (50, 60, 70 days) after fruit set at 7°C
storage temperature.
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Fig. 6. Changes in sensory evaluation of ‘K3” melon at different harvest days (50, 60, 70 days) after fruit set at
7°C storage temperature. Grade from sensory evaluation: 4 = excellent, 3 = good with marketability, 2 = fair,
1 = poor, and 0 = very poor. Data represent the mean & SD of four replicates. Some error bars are marked
by the symbol. a, b: Mean values in each evaluation day with different lower case letters are significantly
different according to the Duncan’s multiple range test (p < 0.05), ns, not significant.
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Fig. 7. Changes in respiration rate of ‘K3” melon at different harvest days (50, 60, 70 days) after fruit set at 7°C
storage temperature. Data represent the mean = SD of four replicates. Some error bars are marked by the
symbols. a - ¢: Mean values in each evaluation day with different lower case letters are significantly different
according to the Duncan’s multiple range test (p < 0.05), ns, nonsignificant.
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Fig. 8. Changes in fresh weight loss of ‘K3" melon at different harvest days (50, 60, 70 days) after fruit set at 7°C
storage temperature. Data represent the mean = SD of four replicates. Some error bars are marked by the

symbols. a - ¢: Mean values in each evaluation day with different lower case letters are significantly different
according to the Duncan’s multiple range test (p < 0.05), ns, nonsignificant.
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Fig. 9. Changes in moisture content of ‘K3’ melon at different harvest days (50, 60, 70 days) after fruit set
at 7°C storage temperature. Data represent the mean = SD of four replicates. Some error bars are marked
by the symbols. a - ¢: Mean values in each evaluation day with different lower case letters are significantly
different according to the Duncan’s multiple range test (p < 0.05), ns, nonsignificant.
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Fig. 10. Changes in hue angle of K3’ melon at different harvest days (50, 60, 70 days) after fruit set at 7°C
storage temperature. ns means “Not significantly different” according to the Duncan’s multiple range test (p
< 0.05). Data represent the mean =% SD of four replicates. Some error bars are marked by the symbols.
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