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Clarification of Mixed Fruit and Vegetable Juices
Using Various Clarification Methods

Kyung Suck Sohn' and Jun Ho Lee”

Ildong Foodis Food Research Lab., Gyeonggi 449-915, Korea
2Dept. of Food Science & Engineering Daegu University, Gyeongbuk 712-714, Korea

Abstract

Clarified mixed fruit and vegetable (apple, carrot and orange) juices were prepared using different clarifi-
cation methods including centrifugation, ultrafiltration (UF), and combined treatment with the blend ratio of
1:1:2, 1:2:1, and 2:1:1 (apple, orange and carrot). Effects of clarification methods on the clarification efficacy
as well as other quality parameters were investigated. Clarification was improved with increase in centrif-
ugation speed but was less affected by lowering temperature. Ultrafiltration process was very effective to
produce clarified mixed fruit and vegetable juice. Combined treatment did not significantly improve the
clarification efficacy since most clarification was already achieved during ultrafiltration process (p>0.05). L*-
and b*-values increased while a*-value decreased significantly after clarification regardless of methods in
all blend juices (p<0.05). Blend juices with high amount of orange or carrot were better in clarification efficacy
and high amount of apple resulted in high turbidity in blend samples.
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Centrifugation, Ultrafiltration, Combined treatment

Fig. 1. Preparation procedure of clarified mixed fruit and
vegetable juices.
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Fig. 2. Changes in turbidity for mixed juice samples as
affected by centrifugation.
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Fig. 3. Changes in flux for mixed juice samples as affected
by ultrafiltration.
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Fig. 4. Comparison of clarification efficacy at optimum
conditions.
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Table 1. Changes in soluble solids (°Brix) depending on the
clarification methods at respective optimal conditions

Mixing ratio

Method
S So Sz
Control 11.20 1280 12.90
Centrifugation (10,000 rpm, 5°C) 11.10 1250 12.70
Ultrafiltration (150 kPa, 45°C) 770  9.00 820

Combined treatment (Si: 0.05%, 60°C, 700 790 7.80
40 min, Sz 0.03% 20°C, 60 min, S3
0.03%, 40°C, 40 min)

Si=apple : orange : carrot=1:1:2, (v/v/v).
Sg=apple : orange : carrot=1:2:1, (v/v/v).
Ss=apple : orange : carrot=2:1:1, (v/v/v).
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Table 2. Changes in pH depending on the clarification
methods at respective optimal conditions

Mixing ratio

Meth
ethod S1 Sy S3
Control bhd 539 543
Centrifugation (10,000 rpm, 5°C) 569 544 552
Ultrafiltration (150 kPa, 45°C) 552 526 5.33
Combined treatment (S;: 0.05%, 60°C, 570 533 558

40 min, Sz 0.03% 20°C, 60 min, Sz
0.03%, 40°C, 40 min)

S1. Sz, Sst same legend as in Table 1.

3t AAFA AFE LA AYA 71225 E A A
7

a7] Slste] Al e), @olodhael, EFAUF o] §3}e]
Fog Azstn AAuge 9E YAE% U FASHL
slslgich 9A ¥l E o] g5t EYTHAFLE A5
A< A¢ RS RS} 50000014 10,000 rpm o2 F7}Fte]
whe 34 597} 309 o 4F AAE Gl ok Lol e 3 %
& st 2o vlvlstoch @eleltE o4 AT
2 E Azl gk ¥917E0.001~0.0030 2 et &
QzAN HAG] A LA S 5 Ao vehg

A% gx ol9d FHFHAE w3}
) & A FA 272 150 kPa, 45°C 2 vhelytel, &3 €l
735 gl d 3 Ao FAEHA RE EFA ZNA 99%
ol Aol AA MAEANE A& 5 g, ol= &l A7
&3 °l”1 ﬂ%-‘:’m‘iﬁ A Aol °lf°1 —3—% 2] ui g},
= 3ol A Legt-2 BE A BolA] 2=
LA 6}711 ?7}?}‘1——‘4 axgk 2 AE%%—S— gheloj 7} A]
oA =gkon bxghe Al ] A8l 7H A et
Wk 784 3RS Al E A Rl A 7Y wel BE
gl ot 25 A 2oa] AR T 2baste AL Hgon
AAFA A o pH W3 A2 ALs eyt

LAt 2
B 3= At A 2ol 214 & 2l HALAE(RIC)?] d]
FARSHL FALE A shE 2 Akl 3 A FAlE o] Aol
2l gk Ak

1. Kim SY, Yoon YB, Choi EH. 2000. Change in quality of

=
s

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

5

mixed juice of fruits and vegetables by aseptic treatment
and packing with nitrogen gas during storage. Korean J
Food Sci Technol 32 1271-1277.

Cassano A, Drioli E, Galaverna G, Marchelli R, Di Silvestro
G, Cagnasso P. 2003. Clarification and concentration of
citrus and carrot juices by integrated membrane processes.
J Food Eng 57: 153-163.

. Sohn KS, Lee JH, Ha YS. 2002. Clarification of mixed fruit

and vegetable juices using enzyme treatment. Food Eng
Prog 6. 241-247.

. SAS Institute, Inc. 2000. Statistical Analysis System. SAS

User's Guide, version 6.12. SAS Institute, Cary, NC, USA.

. Rhim JW, Numes RV, Jones VA, Swartzel KR. 1989. Ki-

netics of color changes of grape juice generates using
linearly increasing temperature. J Food Sci 54: T76-777.

. Park MW, Kim MH, Jang MS. 1992. Sensory and textural

characteristics of Julpyun (Korean traditional rice cake) as
influenced by soaking time of rice. Korean J Soc Food Sci
8 315-321.

. Jeong Y], Lee GD, Kim KS. 1998. Optimization for the

fermentation condition of persimmon vinegar using re—
sponse surface methodology. Korean J Food Sci Technol
30: 1203-1208.

. AOAC. 1990. Official Methods of Analysis. 15th ed. Asso-

ciation of official analytical chemists, Washington, DC,
USA.

. Kim HS, Yang YT, Jung YH, Koh JS, Kang YS. 1992.

Clarification of foxtail millet wine. Korean J Food Sci
Technol 24: 101-106.

Sohn KS, Seog EJ, Lee JH. 2006. Quality changes of carrot
juice as influenced by clarification methods. Food Eng
Prog 10: 48-53.

Sohn KS, Seog EJ, Lee JH. 2006. Quality characteristics
of clarified apple juices produced by various methods.
Korean ] Food Preserv 13: 138-143.

Sohn KS, Seog EJ, Lee JH. 2006. Quality changes of orange
juice as influenced by clarification methods. J Korean Soc
Food Sci Nutr 35: 378-382.

Lee EM, Kang HA, Chang KS, Choi YH. 1998. Clarification
of sandlance Joetkal using ultrafiltration. Food Eng Prog
2: 96-101.

Zarate-Rodriguez E, Ortega-Rivas E, Barbosa-Canovas
GV. 2001. Effect of membrane pore size on quality of
ultrafiltered apple juice. Int J Food Sci Technol 36: 663-667.
Lee EY, Woo GJ. 1998. Optimization of separation process
of bioflavonoids and dietary fibers from tangerine peels
using hollow fiber membrane. Korean J Food Sci Technol
30: 151-160.

Ko EJ, Lee ]JB, Lee JH, Choi YH. 1999. The effect of gel
layer formation on fouling characteristics in ultrafiltration
of peach juice. Korean J Postharv Sci Technol 6. 424-428.
Padilla-zakour O, Mclellan MR. 1993. Optimization and
modeling -of apple juice cross—flow microfiltration with a
ceramic membrane. J Food Sci 58: 369-388.

Youn KS, Kim SD, Chung HD, Choi YH. 2000. Clarification
of apple vinegar by ultrafiltration and flux characteristics.
J Korean Soc Agric Chem Biotechnol 43: 24-28.

(2006 149 259 A< 20068 54 31L A=)



