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Abstract

The reverse osmosis(RO) system was applied to the concentration of watermelon juice with respect to
the volume concentration ratio(VCR). Operating pressure of 30~60 kg,lcm2 and temperature of 4~25°C
were used to concentrate the watermelon juice from 10 to 30 °Brix. The soluble solid was increased up
to 4 of VCR and then levelled off. At the pressure of 60 kg/cm’, the efficient concentration was limited
to about 30 °Brix. Retention percentage of sugar in the watermelon juice that was concentrated by RO
was 95% or more. Which was not influenced by operating conditions. Hunter L value was increased
and Hunter a value was decreased at the pressure of 30 kg,/cmz. Optimal conditions in terms of pro-
cessing capacity and product quality were 25°C and 50~60 kgf/cmz.
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Table 1. Specification of the membrane module used in
RO system

Type Configuration Spiral-wound
Material membran polymer composite
polyamide
maximum applied 69 kg ,/cmz
pressure
Operating condition maximum operating 45°C
temperature
pH range 3.0-10.0
Salt rejection minimum 99.2%
Di ion (mm) diameter 61
imension (mm
length 1016

Table 2. High performance liquid chromatography
condition for free sugar quantification of watermelon
juice

Items Conditions
Detector Refractive index detector

Column Sugar-pak 1 (6.5x300 mm)
Column temperature 85°C

Mobile phase Water (0.1 mM Ca-EDTA)
Flow rate 0.5 ml/min
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Fig. 1. Changes in soluble solid content of the watermelon
juice during concentration by RO at 4°C.
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Fig. 2. Changes in soluble solid content of the watermelon

juice during concentration by RO at 25°C.
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Fig. 3. Changes in permeate flux of the watermelon juice
during concentration by RO at 4°C.
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Fig. 4. Changes in permeate flux of the watermelon juice

during concentration by RO at 4°C.
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Fig. 5. Changes in Hunter L value watermelon juice
during concentration by RO at 4°C.
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Fig. 6. Changes in Hunter value watermelon juice during
concentration by RO at 4°C.
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Fig. 7. Changes in Hunter b value watermelon juice
during concentration by RO at 4°C.

Table 3. Retention percentage of sugar components in
concentrated juice using RO system

Temp. Pressure Sucrose Glucose Fructose Total
(C) (Kglem®) (%) (%) (%) (%)
4 30 96.78 95.25 9550 95.84
40 99.02 99.02 98.56 98.87

50 97.95 96.33 96.62 96.97

60 99.31 98.23 98.73  98.76

25 30 98.79 98.67 9797 9848
40 98.11 98.67 9797  96.26

50 97.89 96.79 96.06  96.91

60 9231 95.71 9249 96.84

Uepdt}. =3, Hunter b 3t Fig. 7904 Byeule} 7+
o] FZo] X3¢ =} Hunter b Fol F71h=
S By}

0|9} 7ol 30 kg/em® FHZAMNA L] A5HFL
AgHo] Yol F2AEI} W MR ¥
Aggoz Q] wiAER Eatxz o] HEE An
FREAch webs, GHEEE o] R3H Pk
FEA 3 TAEHEA 30 kgjem® FHZANA
Hunter Lgte] A3 aghe] AR 3t /4
E4E7) wEe] AEFG Azol HA X
FR=Act.

o

ot ol

B2 e o by

w®elg
Keiso et al. (19832 #Foll U= 4o 60~
80%+= sucrose, fructose, glucoseollA] Fei=s T4
£ Eo|7] YEiME HFd FHE sucroseo] A3}
£ dAlsh= Aol Folt Busigrh. $HH Lee et



164 AdAEFs A 58 A 335 (20018 88)

al. (1972y Fbol A=l e SAFHE F 99
e A A fructose>glucose>sucrose>maltose
9 o8 & THE YA Biskact ®
Aol AME G5 2™ Ee] sucrose, glucose,
fructose®] L z}z} 596%, 4.61%, 10.11% St}
Tt ANFEE o)&% FHA B9 FFge
Table 3o Hi= Hie} o] 95% ol =™, 7+ 53
27L 39 FArge 2 IFL nHR EIe Rle
2 et} Kallio er al (198552 RO F3A] 2]
35g we] A weh &elzh by 92~100%<)
%o 35S BYrky BuEuth weEkd 94% F
A o] 358 FRZRA g8 9T W
the 2] SA42 g4 Ado 9ste] Ahdk Jg
g W Aoz FAE

lo

2 o

B d7e e Aol 3] Zrtsly Qe
ol wls] AAY AFe} sRgAEe] Aol Wty
AFHY AR LRA o|&EHL YA Fhe vt
o] 7FEAAR AR Fe sty FaFe]
Zo] ANF H7)es LAk JHeA 2F Lo
9.2~10 “Brix3! ¥ FAFYE RO 93 20~30
oBrix 7HA] %28 £ UAL, 60 kgfem’e] FHUH
M FEEAZE 7HE =A4 el T. B FHE

= 4'CNA Hh 25°ColA FEo] MEA olFoiy
;. FEFLEE RO 53 HElde 95%0)d 4
Rom 7} FHZAL 2 FIAL vA FUTH F32
FAFe] Mol M3l 30 kgfom® TN Hunter
L 3to] 53t agho] FAhdle ol9] Z2HE 41
F2 BEA BAFRR oz Jegth 4928 RO
FEA 50 kgfom® o] 4e] FAUHNN FHEH A0
FTERSOl ¥4 JeiHed, 3ALEEE 4°C By}
25°C FAZAol WE THEE HAFAUh

2 8

FEE. 1993, (FRHoA Azt 3R a7l oA
20}

) B °J%§, oj&d. 1999. et AFA AMuie} A, F

AR, 1987. AEFH AEFZANS 8. AEHAT
20 4-10

o3 1994, WS & AEWSL 20T
Braddock, R.J., G.D. Sadler and C.S. Chen. 1991. Reverse
Osmosis Concentration of Aqueous-Phase Citrus Juice

Essence. J. Food Sci. 56: 1027-1029

Chou, E, RC. Wiley and D.V. Schlimme. 1991. Reverse
Osmosis and Flavor Retentation in Apple Juice Concen-
tration. J. Food Sci. 56: 484-487

Conrad, KM., M.G. Mast, HR. Ball, G. Froning and J.H.
MacNeil. 1993. Concentration of Liquid Egg White by
Vacuum Evaporation and Reverse Osmosis. J. Food Sci.
58: 1017-1020

Hur, S.S. and YH. Choi. 1993. Studies on the Efficient
Concentration Process of Apple Juice with Reverse
Osmosis Process(in Korean). Korean J. Food Sci. Tech-
nol. 25: 321-326

Hur, S.S., G.J. Joo, K.S. Chang and Y.H. Choi. 1998. Char-
acteristics of the Gel Layer Formation in the Concentraion
Process of Apple Juice with Reverse Osmosis Process.
Food Engineering Progress. 2. 114-150

Kallio, H., T. Karppinen and B. Holmbom. 1985. Concen-
tration of Birch Sap by Reverse Osmosis. J. Food Sci.
50: 1330-1332

Keiso Fukutan and Hiroshi Ogawa. 1983. A comparison of
membrane’s suitability and effect of operating pressure for
juice concentration by reverse osmosis. Nippon Shokuhin
Kogyo Gakkaishi 30: 636-634

Kerr, LH.,, RC. Wiley and M.J. Sheu. 1985. Solid-liquid
Extraction of Mushroom Solids and Concentration by
Reverse Osmosis. J. Food Sci. 50: 1300-1305

Kim, K.S., HJ. Lee and SM. Kim. 1999. Volatile Flavor
Components in Watermelon(Citrullus vulgaris S.) and
Oriental Melon(Cucumis melo L.). Korean J. Food Sci.
Technol. 31: 322-328

Ko, EJ., S.S. Hur and Y.H. Choi. 1994. Development of Ion
Beverage from Dongchimi Product by Reverse Osmosis
Concentration. Korean J. Food Sci. Technol. 26: 573-578

Ku, KH. D.J. Park and C K. Mok. 1997. Soy-oligossaccha-
ride Production from Yeast Fermented Soybean Cooking
Water<Effects of Ultrafiltration and Reverse Osmosis>(in
Korean). Korean J. Food Sci. Technol. 29: 680-686, 18.

Leo, M.L.Nollet. 1996. Handbook of food analysis. Marcel
dekker Inc. Vol. 1., pp.715-743

Lee, H.B., CB. Yang and TJ. Yu. 1972. Swmdies on the
Chemical Composition of Some Fruite Vegetables and
Fruits in Korea(In Korean). Korean J. Food Sci. Technol.
4: 36-43

Olle, D., A. Baron, YF Lozano, C. Sznaper, R. Baumes,
C. Bayonove and J.M. Brillouet. 1997. Microfiltration and
Reverse Osmosis Affect Recovery of Mango Puree Flavor
Compounds. J. Food Sci. 62: 1116-1119

Sheu, M.J. and R.C. Wiley. 1984. Influence of Reverse
Osmosis in Sugar Retention in Apple Juice Concentration.
J. Food Sci. 49: 304-305

Shin, D.H., Y.J. Koo, C.O. Kim, B.Y. Min and K.B. Suh.
1978. Studies on the Production of Watermelon and Can-
taloupe Melon Juice(in Korean). Korean J. Food Sci.
Technol. 10: 215-223



