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Abstract

In Gyeongsangbuk-do seongju area, hundreds of tons of spoiled oriental melon are harvested annually. Therefore,
ways to prevent such spoilage are needed. This study was conducted to investigate the quality characteristics of
spoiled oriental melon juice after enzyme treatment for the production of oriental melon concentrate. The treatment
of the oriental melon juice with three kinds of enzymes with variable concentrations showed the following results.
PECE(1), which was compounded pectinase and cellulase at 0.01% (v/v), gave the melon a 0.16 brown color and
0.01 turbidity, and the highest L value of 97.00. The detected free sugar contents were fructose, glucose and sucrose,
with the amount of sucrose the highest at roughly 4,000 mg%. The mixture of different enzyme treatments resulted
in a 0.15 brown color and 0.01 turbidity at 60 minutes, and the L value was high at 97.25. The enzyme treatment
temperatures of 50°C and 60C yielded a low-level brown color and low turbidity, but the L values were high
at 60°C and 70°C. These results showed that 0.01% (v/v) mixing enzyme, i.e., pectinase and cellulose compounded
at 60°C for 60 min, must be used for the production of oriental melon concentrate.

Key words : oriental melon, juice, enzyme, pectinase, cellulase

M OB

2
o
1o
Hl
=
N
ko
ox
%
rlr

£ 4E, Ao 9 YR

O 01

o, 53] A85E G2 Aua A <f 3,953 ha, Azt
Z9)(Cucumis melo. L)+ 2FZH(Cucurbitaceae)l| <3l AAFEE oF 143271E 02 A= 2] YA 68% S AFA|
el ido] G A FUTE HIEsle] T 3 4B st Hl FAA|oHG). ATl e Fele 7H H
oA F2 A= AT, e FAFel vl g2t 3 A= S st £ 24 e AEHE
=1 4E, 4w 3 9 59 Fr1Ed vEl A B ovlER] Azt 109} 9] B &5 ot Fujete] #7] A2lsta
C 5°l vTo}o% AForA e 7HA7F w2 Holth2,3). Aot miy] 52 WA o4, Ao 24, vEets) B
Aol 25 71se] EER Felo] Au) o] 24 22 el A 3 22 A4 4 ed EA6-9)7t
oA 108744] o] Fojx| 1 10“%, g B old 715 59 g Fslo] B ofgfgo] gtk wule] Fe] # AF=EE
dRler JFdLdlle =47t ot 3 #<E 2 A5 Fel F20] AZ(10), frakd& o &3 e LR AF]
o Eol 2 Fejo] AFHst ?ﬁ_xﬂ A akeko] ok 25% 71 xﬂ;(n), Zolo] AW E 9 2ihHE(12), 24 AU
LAY I ). F(13) B elel MA A7 o] &(14)°] BE AT =
el Tkl A A7F AYPH 1 e B ] AE

*Corresponding author. E-mail : yjjeong@kmu.ac.kr o] ggHloto 3t AF= n|zg AFo|t)

Phone : 82-53-580-5557 Fax : 82-53-580-6477
- 506 -



Enzyme treatment for clarification of spoiled oriental melon juice 507

WA F Tw5Y 2 A4S Fo ATl "l ¥ opyet
871 T FAWSE Aot & 5 gla 2], S|
5L A E it 5o BAA olH = 9ol o] FpAfFe
A7l A4 o]8xar 9lom 2 AlFolu Rt 74
o] AR RE GEEH(1S). 2 F5A9] AxeH
2 o7 9 7l S 4 a7lo R sy oleo = FA)A

A

ol ZAxHr o] & 7 SR w5 Al Al 2E
o Tt A& Ay &S 7IEalshr] HlaiA 24
F29] AA ] I O Z pectinase, cellulase 52 E47}
A o] &5 3 ATh(16-18). B ATEE Parky} Kim(18)
o ot Atz el Z8ld+E FZ, Jeong S(19)° <t
2 2] G3E IE Fo] Yot T Fo] HFA Sl
w3 A= vEg Aol

2 AT 2o AFH 29 F45 Pt w59
Sore &8s dAslel] flste] HAS BaA
e 9 ojglety EA WIE vlu ARSI

ME 3wy

A=

= Al AR el Audte 20139 A EE A
oA FEE 0 E FFE AFEAVISAE A T
wrol Al-g3l9 T} A A skl A8 pectinase(RAPIDASE
C80MAX, 132,000 U/g, DSM Food Specialties, Finland X
cellulase(ROHAMENT® CL, 27,000 CU/g, ABF Ingredients
company, Finland)= (597 ©] 1ol Z(KMF Co., Ltd, Deagu,
Korea)ol| Al A|-gRto} AL&-31

-

Aol Fao Mz ¥ IS 2N

A ] AFHE 28] o) AlA F Ao} BAE A A
1L v} 71 (M-12, Hankook Fuiee Plant Co., Ltd, Suwon,
Korea) 2 mhf et th3 R L7 253l0] o] FA5 A%
stk 12F Ad o= 3he] Fo] HA sl A3et BAA
TR A7 ES AR AalA 3] 222 500 mLol
8 Z2~A|(pectinase, cellulase, pectinase®} cellulase 538 4~
31 1) S Thekst H7EF0.01%~0.03% (viv) S &
284 S 604 100 rpmO 2 wHFs 60% o
A3} stanh Agd 74 e F22= A472(10,000
pm, 10 min) & FEAE FEste] 4 A5 o] 8313
o 3 A EaAe] MYxas A5 faiA 3
9] F2 300 mLol| B EAAE 001% (viv)A A7tk
A1ZH30, 60, 90 2 120%) 2 2240, 50, 60 2 70C)Z=7d 0]
w2} 100 pm o2 wRkelH HA 5t oF oh3 A AE
TYS Ao r dilie] F Aeds EElst] FAAE

2 o]g33l

g, SME 9 pH

Z} Al 7] G E+= digital refractometer(PR-101, ATAGO
Co., Tokyo, Japan) 2 =78} 1L, FAE=+= A& 1 mLo|
1% phenolphthalein A 2F& ¥ 31 0.1 N NaOH= Z-3} 4%
3tod citric acid(%, wiv)2 2Hitsth pHE pH meter
(Metrohm 691, Metrohm, UK Ltd., Herisau, Switzerland)&
o]-g-sto] Sttt

M Bt 5l ZHE

A == UV-visible spectrophotometer(UV-1601, Shimazu
Co., Kyoto, Japan) 2 =7 3} Hunter’s color value(L#k(*8
%), aft(AA ), bH(EN E)E el on, gt 2
A= 7bzE 660 nm, 420 nmoll A FFEE =46k

el g 3] =25 sep-pak Cl18 cartridge©l] F2HA| 71

2, 0.45 ym membrane filter2 < #}5}] HPLC(Waters
2487, Waters Co., Milford, USA)E #213}91t}20-22). o] uf
A 2712 carbohydrate analysis column(3.9%300 mm,
Waters Co.), mobile phase 80% acetonitrile(B&J Co.,
Philipsburg, NJ, USA), flow rate 1.0 mL/min, injection
volume 20 UL 2™ RI detector(Water 2414, M410 RI,
Waters Co.)E ©| &3}t

21 3 o
g4 E7 ¥ A7leFo ME & 54

Table 12 #8] F20) o] & 4A(pectinase, cellulase
2 pectinase9} cellulase EFHA)E 3714 H7HEF(0.0
1~0.03% (viv)2o2 AEstas W F4 S A4S
Arpolt). e tiETa H5E e AT 1085
~11.00 °Brix® A ol Fatee oz
PECE(II)7} 242} 0.32%, 0.33% = T} A3 F4=
024 ~027% Kt} 25 =& Zgo|lon pHE W77t
pH 5.39, &4 2]0] pH 529~5.35 it} ZAEo} B
E R4 22t 069, 02221 A vlE] ZAAE Hot
gk 97l o] A st A ejel|A] A= 0.18~0.24, E= 0.01
~006°.2 Fhaste], BaA A7t o] F29] o F4
el 341 Aoz AYZEUT o] & A Aw
ANME fFALSI EaAE At Be A ToA] Lt
=7t a®d bEE skt BaAe HU E
7l e F4 Wske FElskA] ko, BaA F/
7t FALE SY T A AT E Y pectinase 9} cellulase S
Z3ste] Hrbet BE LA Al e 9 A et
I o @ Aot ol F2 39S g eE g Yon
523)9] AFoA BIEAA APt = A EHE

p

Ir



508

A218 A|43 (2014)

Table 1. Physicochemical properties of spoiled oriental melon juice by different enzyme treatment conditions

Sugar Contents ~ Total Acidity

Hunter’s color value

Sample (°Brix) %) pH Brown color Turbidity L ) b
Control” 11.000.00” 0.32+0.09 5.39+0.03 0.69+0.006 0.22+0.003 69.270.21 0.75%0.03 18.15+0.00
PE(I) 11.00£0.00 0.24%0.00 5.3540.01 0.22+0.002 0.04+0.001 92.32+0.08 -1.45+0.40 9.54+0.04
PE(II) 10.95+0.07 0.26+0.00 5.31:0.01 0.210.001 0.05+0.000 92.4410.01 -1.80£0.01 9.28+0.03
PE(IIT) 10.900.00 0.2410.03 5.30£0.00 0.24+0.000 0.06+0.000 90.5610.13 -1.71£0.00 9.75+0.03
CE(I) 10.95+0.07 0.27+0.00 5.33+0.00 0.18+0.003 0.02+0.001 95.78+0.01 239001 8.77+0.02
CE(I) 11.00+0.00 0.2510.01 5.33+0.00 0.24+0.001 0.06+0.000 91.10£0.01 -1.77£0.00 10.08+0.00
CE(Im) 10.900.00 0.2510.01 5.30+0.01 0.17+0.005 0.02+0.001 95.92+0.34 2424001 8.6610.13
PECE(I)  1090:0.14 0.270.01 5.3240.01 0.16+0.004 0.01+0.001 97.00£0.07 2374001 8.09+0.04
PECE(I)  10.850.07 0.33£0.06 5.30£0.01 0.18+0.001 0.03+0.001 95.050.01 2344001 8.46+0.01
PECE(Il)  10.90+0.00 0.2510.01 5.2910.01 0.23+0.000 0.050.001 91.19£0.05 -1.690.00 9.59+0.03

"Control, none enzyme treatment ; PE( I ), pectinase 0.01% (v/v)

oellulase 0.02% (vjv) ;
=1:1)  002% (vfv) ; PECE(IIl), mixing enzyme (pectmase cellulase =
Walues are mean+SD (n=3).
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It b

; PE(II), pectinase 0.02% (v}v) ;
CE(M), cellulase 0.03% (v/v) ; PECE( I), mixing enzyme (pectinase : cellulase = 1: 1) 0.01% (vjv) ;
1:1) 003% (vv).

PE(IIT), pectinase 0.03% (vfv) ; CE( 1), cellulase 0.01% (vfv) ; CE(II),
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Table 2. Free sugar contents of spoiled oriental melon juice by different enzyme treatment conditions

Free sugar content (mg%)

Fructose Glucose Sucrose Total
Control” 1,987.59228.89” 1,929.97£172.01 4,106.22£756.69 8,023.78£1157.59
PE(I) 2,035.40£209.51 1,992.89+182.28 4,192.18%807.96 8,220.47£1199.75
PE(II) 1,957.88+11.47 1,936.89£14.95 3,796.03£8.93 7,690.79£35.34
PE(TI) 2,172.124147.00 2,098.99+108.01 4,293.01+475.40 8,564.12+730.41
CE(I) 2,122.55+148.55 2,079.29+100.52 4,485.534488.07 8,687.37737.14
CE(1I) 2,200.22+32.68 2,147.37£11.50 4,770.10£31.47 9,126.69£75.66
CE(II) 2,053.26=181.87 1,999.37+109.17 4,392.68:646.68 8,445.311937.72
PECE(I) 2,148.38£79.91 2,097.15£37.84 4,499.452418.75 8,744.99£536.51
PECE(I) 2,130.55£152.54 2,078.16£123.58 4,465.34%453.65 8,674.06£729.77
PECE(IN) 2,186.00£120.37 2,096.61£23.70 4,294.13£507.65 8,576.741651.73

URefer to Table 1.
Values are mean+SD (0=3).
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Table 3. Comparison of sugar content, total acidity and pH of
spoiled oriental melon juice by different enzyme treatment times

Sample]) Enzyme treatment times (min)
Parameter 30 60 % 120
Sugar Contents (*Brix) 10.58+0.072) 10.80£0.00 10.85+0.07 10.88+0.04
Total Acidity (%) 0.324003  0.33#0.01  0.29+0.02  0.31+0.00
pH 5284002 5244000 524001 523001

"Each sample was treated 0.01% (vjv) of mixing enzyme under 60°C.
Walues are meantSD (n=3).

Table 4. Comparison of brown color, turbidity and hunter’s color
value of spoiled oriental melon juice by different enzyme
treatment times

Sample” Enzyme treatment times (min)

Parameter 30 60 9 120
Brown color  0.1820002”  0.15:0.003  022:0.005 0290004
Tubidty ~ 003:0001  001£0.001 0030001  005:0001
L 94495000  9725:037 94891017  9145:0.11

Hunter’s

color  a  -180:001  223t005 -273:001  -2.67:001
vale o esoi000 8006002 1077:004 13154001

"Bach sample was treated 0.01% (vjv) of mixing enzyme under 60°C.
Values are mean+SD (n=3).
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Fig. 1. Free sugar contents of spoiled oriental melon juice by
different enzyme treatment times. Each sample was treated 0.01%
(v/v) of mixing enzyme under 60°C.

Table 5} 62 H3a A 9] A&k e FHWs]}
2 21 Aolth G 40°C A2 FolA 1070 °Brix
£ YeISla &% 5 wek S7ksie 70T A=
oM e faskE Aot F4t=E 029 ~ 037%2] H
AE JEI L 257 A5l wet 25 faske AT
o|th. AT} BE= 40 TCH Tl 7F =2 Wl
A3, 50C 2 60CHE FollA FFAiste FejHrh kA
AE ZF L3 60T 2
60 CH 2] Toll A =2 S YeERN L, agte A=
gl wel Aap Fastth o] 22 Wsh= 40ColA
FAZAgo] AtEAThF Aot sl w7t
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Table 5. Comparison of sugar contents, total acidity and pH of
spoiled oriental melon juice by different enzyme treatment
temperatures

Sample” Enzyme treatment temperatures (C)
Parameter 40 50 60 70
Sugar Contents (*Brix) 10.70£007” 1083£0.04 10.800.14  10.70:0.21
Total Acidity (%)~ 037+0.02 029000 029001  03240.00
pH 4901001  525:005 521002 522000

i)Each sample was treated 0.01% (v/v) of mixing enzyme for 60min.
Values are mean+SD (n=3).
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Aol Aol 7h gl ot 50T ~70C A2l e] Fhele
3}12K(7,481.86 mg% ~7,663.40 mg%)°l vla) 40°C A 2]
FE" o] e Aol

Table 6. Comparison of brown color, turbidity and hunter’s color
value of spoiled oriental melon juice by different enzyme
treatment temperatures

Sample” Enzyme treatment temperatures (C)

Parameter 40 50 60 70
Brown color  0.40:0.0247  0.1940.001  0.19+0.007  0.23+0.005
Turbidity 0.12+0.010  0.03+0.002  0.03£0.004  0.02+0.003
X L 82.18+0.59  83.86+0.35  94.6840.38  95.71+0.20

Hunter’s

color a 0.8140.08 -1.71x001  -1.99+0.02  -3.21+0.02
e 411:00 869:001 894013 12724005

Each sample was treated 0.01% (v/v) of mixing enzyme for 60 min.
Values are mean+SD (n=3).
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Fig. 2. Free sugar contents of spoiled oriental melon juice by
different enzyme treatment temperatures. Each sample was treated
0.01% (v/v) of mixing enzyme for 60min.
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