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on Water-Soluble Vitamin Contents and Quality Attributes
of Oriental Melon

Hye Suk Kim?, Ji Yun Jung', Hye Kyung Kim?*, Kang Mo Ku?,
Jun Kyu Suh?, Youmie Park? and Young Hwa K ang™*
!Department of Horticulture, College of Agriculture and Life Science,
Kyungpook National University, Daegu 702-701, Korea
2College of Pharmacy, Inje University, Gimhae 621-749, Korea

Abstract. In our study, oriental melon (Cucumis melo L. var makuwa Makino) was harvested in Seongju
a major harvest time from June to August with the intervals of one month in 2009. In order to elucidate the
effect of meteorological condition of harvest time on fruit quality and water-soluble vitamin contents of ori-
ental melon, quality attributes including weight, hardness, and sugar were examined and water-soluble vita-
min contents such as folic acid and vitamin C were analyzed. Fruit quality factors and water-soluble vitamin
contents were the highest in June when rainfall was low and solar radiation was high. Meanwhile, both of
them were the lowest in July when it was the worst weather condition for cultivation of orientadl melon.
After then, the contents of folic acid and vitamin C increased when the rainfall had decreased in Aug. The
contents of both vitamins were much high in placenta than peel and flesh. In conclusion, the meteorological
condition of the summer season by torrentia rains and lack of solar radiation influence water-soluble vita-
min contents, especialy folic acid contents of oriental melon as well as quality attributes such as hardness
and sugar.
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Al WAL F 6,827hee ™ L 5 96%E AEA)
7} AL ITHMAF, 2006). Z2)E 49 Fakeol
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Zhdolct. WA, A2 A4 2 s fleke]
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31 JH(Suh, 1999).

Fole 5t =1 A ] 5o 771 vlE
Hle] ghgo] we Ao] 54ola, 553 3] Al
gk glo] 98] 7|sof slof o2HE AFEH =
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A71E ¥R transferased] ZaAE 2R8I AE

B3} Aol Eoltk(Yonzt Hyun, 2003). 4t
2 HER] B129} A AP IS =& WS
oislar, AFAGEA] FAS vIFES 2] o
2] ol HErE Algshes WEl e 3
ol Foate] 27A 3L IR}, 3 WiE] 2o
grgslE vhEojAle SRAIZHIRIY] TEE U
AP A3 5L oAU 4 AtHArcot} Shrestha,
2005; Stampfer=} Willett, 1993; Zschocke 5, 2002).
ol e, it 2 YA o) WA #
g TSk AT o] FolAaL Sltk(Lee T, 2008). A
2ke] Aol DNAS] AT B Folls do7|a,
E3] o] 79 Wd, {4t 2 glofe] AlEH
£l 23k 7o} 2AE 2T & dar By
o] Qtk(Hibbard, 1993). HIEF Ce= HAFol EA)
sle $23 -84 vlERIoZ A Fepl - olu]iile]
Aol Bjsls P 2AxlolH folic acid TALS:
HIESE 5= 22 Ui vhee] Zgae sl it
s}, W7l SV 9 o o & Jehdch. BlEt
9 Col HELE el ofgh AFE Aske} S
dod 4 UtH(Harris, 1996). <jo] HIEWI] w5k
ATFZE tri-enzymedS o83 FHejo] Feopd gak
St A SlEARR 9 FEel wE el A g
ol oigh A57F Bi1EAck(Chun 5, 2008; Yon
5, 2007). Fele AANNE B AsAmE 7k
A RV F2 69~8Y9] HiEd HEH )
Arolct.
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3. 24 & 2= 5%

o] FAE 7283} 10hE Qo] Adsle] tAg
#]-2-(CB-2000, A&D Co. Ltd., Korea)S AM&3to]
Zslant. Ase 47 1mm =g 7k AsA)
(FT 327, Effegi, ltady)=S ol-&3lo] 49 A=
2 NoE FAJ85.
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amylase €43} 7 32 WAA folaeES AASH]
s ol &M 1105799 charcodS 21 IdL 9
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5000g°14 AAEE] g F FFHES FHEA
0.22um membrane filter2 33+ thS Aol ARE-
3}tk High performance liquid chromatography
(HPLCYE o83 A2 Arcot} Shrestha(2005)°]
WS 57835t ARESITt st A ZORBAX
Edlipse XDB-C18 Z & (4.6cm x 250mm, 5um, Agilent,
USA)S o]83l] UV detector(UV-2075, Jesoo, Japan)
£ A% HPLCE 4313tk HPLC #4%300A4]
ZFJ#-S 20uL, mobile phase= 100% MeOH : 0.1M
monopotassium phosphate(KH.PO,)E 1: 92 2318}
o] AME3Y L flow rates= 1.0mL -minto]ley
282nmellA] A8 THHuabing} Feng, 2001).

6. HPLCE o|&st HIEIRl C &2 &3

ABE YAHF 33kl 5% metaphosphoric acids
7¥etaL AeA] 23] FE5 & AR IIE o)
3] 20,000rpmell A 105 B9k AAEZ S Y5}
Aeds FH3 T 0.22um membrane filter 2 o333
s Al oz ARSIt Hwang 5, 2000). &
218 #Ye ZORBAX Eclipse XDB-C18(4.6cmx
250mm, 5um, Agilent, USA), 7&7]= UV detector
(UV-2075, Jasco, Japanys “d2FsH HPLCE ARE-sle
265nmell A BAEIATE Al YT 20uL, o157
2 100% MeOH:0.IM KH,POZ 1:98 &35}
AR 452 1.0mL - mint 02 313tH(Huabin
3} Feng, 2001).
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Fig. 1. Rainfal and total solar radiation (TSR) information
of Seongju from June to August in 2009.
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S AR FEEOE 8 25Uzt FR
7F A& A3 AT S AolElal Al 445
A 27U7e) A IARRe] FHE VPR E
AFESIATHRDA, 2009). Heje] A5 F4d & <
S PAE T AR FEA7Ie wE 7P
B 548 B8P e 62 435mmellA] 7
AE5L2 <l 191.5mmE 23] =781
YAk BESE 2336MJI- m A 1282MJ-m2E 74
71l we} GAlge] Al A4S BoFelct. 8Y
o] 75 7ol vi3) Z¢-do] 530mm=z #A3] 7HAs)
AL, QAR 1434MJ- m 22 Z718I3A0HFg. 1).
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2. 2 % B

FEA7E e} FAIE 690l S8 Feole] B
o] 4553¢0 & T} A7) Hs) B53] T whs
HAFAN 79 73930 Z71eh YAle] 2ol ule}
3039902 FZ3] A} A3t (Table 1). 82
FEet wdo] Bl 780 vwghs o BAHA &
o3t zjol= VERIA] 93ttt Lee®t Moon(1993)
Zele 1A AEE X7 FHajof Aso] 2
3 Hap) gF5she FHo] SaiRivkar ¥ sk,
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Table 1. Weight and hardness of oriental melon cultivated
in Seongju in 2009.

S0l A9le] SgAuIEE FoF 2 FAo) ¥4
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oJ 8k
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Table 2. Soluble solids of oriental melon cultivated in
Seongju in 2009.

Harvest time Fruit weight (g) Hardness (N)
June 4553+ 31.77a 6.3+05a
July 303.9+419b 50+09b

August 311.3+19.1b 52+02b

“Mean values * standard deviations of 10 replicates.
YMean separation within columns by Duncan's multiple
range test, P < 0.05.

Lee 5(2004)2 o= 2&8HS % Wlfﬁ 718AY
o] Z7}ale] BIAS ZHAAA He] WL-L TA) 7
AT Barsigic). B Al s 8] Aol
7V sk 690l 2] *g £o] 717 Fsle] s
Aw 7937} 8o Bls) L 3] = vehd AeE B
Q. SRV AEE E4% A7) FAIS} v A
2 699 7S =4 UeRdar, 780l 343] YoRl=
A8 HolFick(Taole 1). Weichmann(1982-> 2
7 Aol A5 B 7 Y] w2 BEFFES
Z7] Afo] o] AEZ ZHAA AEZ 77tk
RH3lEaL, Kim 5(2005) EQio] =842 7}
Ao Art YolAtl= By 39t B AFes
B o] 18 790 $:831 Fele] Awrt §A3]
Skt 6%clle QA 1R Fe) Agol 9“*5“
A1 3e] A% fA] 2 IS dh= cay
B4} S85, 0 7RIS 3] 92 o
% e Ag%% 23] x% sl Bde] SRl
o] ofs Walo] TFAE
HF57F AstethPak 5,

324

2} FEA7EE Fele] Fopd B 543 2
Folo] BE Feollr gl 3 o] Frt
& =A Jelskar 7o) 3ot §43] ke Y
= HSlth(Table 2). %E«l BT e D
o] w2 FIP =l s F F2o] A=
Aol el W o] FREe] TR Al B
of T M7} rhE g Yolx]7] HHE« It B2e
E}(Seongﬂr Lee, 2002). 8€l ThA] Z9-9] <fo] 7+
Zslal AAbEe] STt et Yee EW % =
S BT g A= WA F

Harvest °Brix

time Peel Flesh Placenta
June 79+05& 125+x25a 194%17a
July 46+04b 89+14b 150+0.8¢c
August 50+0.1b 108+ 14ab 155+09b

“Mean values + standard deviations of 10 replicates.
YMean separation within columns by Duncan's multiple
rangetest, P < 0.05.
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3 2w vat 29k o Reiuc gt 2
et ol 3 A B a2 (sucrose synthases}
sucrose phosphate synthase)e] &3 xlolol] 2J3]
ERd R0 2 ol Eth(Kim#} Park, 2010).

4. Yot ghek

ol ARlEE Al ek Ak s 24
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o= be HAFe drt Tl s €53 =&
AR FHretal dvkar B EATk(Yondt Hyun,
2003). FA 71 elo] Ak S FoEE
HPLCE ol&3l ZAREH A3 4A 100gF 690l
A3, 75 2 "iFolA 782} 34.7ug, 86.7ug, 252.7ug
o7 7p A vehgta, 7€) 14.6ug, 29.8ug,
1631uge 2 7Y e ghs HolFglom sdele
17.7ug, 39.1ug, 220.7ugl-E E*HOiE‘r(Fig 2). 71
A} 343 Qare] SkAlo) st Askek ZR7)1ZkRe o)
2] HeeiAl W AR AR Fake DNA 4 o
ARPGON AR AgshH AR 437l I
FAolgh= H(Yon} Hyun, 2003)S 1&d wf 6¥
o AEo] B3PS Edt HFTYAY BIE HIEdH
7% drF s g wet 1 Y=
Zolet Alg e, B3 7399 STt wmE dit
o e BT At AR ot ik
o] Aol Tofate AAl B BATH A e
Lagh FEo] FFAete 4or)7] whitolet Alsd
THYort Hyun, 2003). 3 Stralgo 5-(2003) &
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Fig. 2. Folic acid contents of oriental melon harvested in
Seongju in 2009.
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Table 3. Vitamin C contents of oriental melon cultivated in
Seongju in 2009.

Harvest Part (mg - 100 g™ f.w))

time Pesel Flesh Placenta
June 279+ 07°&@ 106+35a 407+57a
July 12.1+09¢ 31+12c 213+42¢
August 17.7+11b 60+28b 27.3+32Db

*Mean values * standard deviations of 3 replicates.
YMean separation within columns by Duncan’s multiple
range test, P < 0.05.
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Table 4. Correlation coefficient between meteorologica
condition and quality attributes of oriental melon culti-
vated in Seongju in 2009.

RF TSR SC FW
TSR  -0.655"S
SC -0.907"  0.912™
FW -0585N 0996  0.780°
HN -0.745 0.999™ 0867 0995

TSR, total solar radiation; RF, rainfal; FW, fruit weight;
HN, hardness.

NS, ", and " indicate that non-significant or significant at
5%, and 0.1% level, respectively.
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Table 5. Corrdation coefficient between meteorological
condition and water-soluble vitamins of orienta melon
cultivated in Seongju in 2000.

RF TSR FA

Ped

TSR —0.655NS

FA -0.805" 0.999™"

VitC -0.826" 0.975™ 0.999™"
Flesh

TSR -0.655NS

FA -0.700" 0.999™"

VitC -0.807" 0.966™"" 0.971™"

Placenta

TSR —0.655NS

FA -0. 955*** 0.851"

VitC -0.796" 0.985™" 0.929™"

TSR, total solar radiation; RF, rainfall; SC, sugar content;

FA, folic acid, VitC, vitamin C.

NS, and " indicate that non-significant or significant at

5%, 1%, and 0.1% level respectively.
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