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Abstract

Clarified orange juice was prepared using different clarification methods including centrifugation, enzyme
treatment, ultrafiltration (UF), and combined treatment (CT). Effect of clarification methods as well as other
quality parameters were investigated. Clarification was improved with increase in centrifugation speed and
by lowering operating temperature. The optimum condition for centrifugation process was 5°C and 10,000 rpm.
UF and CT processes were very effective to produce clarified orange juice. The optimum condition of UF
process was 45°C and 150 kPa considering flux and turbidity. CT did not significantly improve the clarification
efficiency since most of the clarification was already achieved during UF process. L*-values increased while
a’"-values decreased significantly after clarification regardless of methods (p<0.05). Considering color, and
recovering rate of vitamin C and soluble solids, UF process was superior than the other methods in producing

clarified orange juice.
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Table 1. Clarification methods used in this study

Methods Variables Conditions
. . . Speed (rpm) 5,000, 10,000
Centrifugation Temperature (°C) 5 25
UF ATP (kPa) 50, 100, 150
Temperature (°C) 5, 25, 45

ATP=(Pin+Pou) X1/2

Where,

ATP: average transmembrane pressure (kPa).
Pin: inlet pressure of membrane module (kPa).
Pou outlet pressure of membrane module (kPa).
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Fig. 1. Turbidity of clarified orange juices depending on

centrifugation conditions.
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Fig. 2. Changes in flux during clarification of orange juice
using UF.
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Fig. 3. Clarification efficacy with respect to turbidity de-
pending on clarification methods.
Means with same letter are not significantly different (p>0.05).

%IDHD<O 05). b‘iﬂ 2] g E% Al Ao B

2R ora A4 dzw AAshe A ve
sick. @isiok A AR LGE & Al

ARk 2 7bAF 405 3 Vel e Y o] & I 3FA
& 58 A7l e —‘?«%%%4%01 5% g o= AA
Heir) wE]l AeZ xzEEoh(15).

AUk o w2 P o] W3k Fig. 4[Blel #l=2d n}

120
[A]

100 -
80

10 4
5
o -

Control Centrifugation

L*-value
AN

38
[C]

30

25 4
20
15 -
10 1
5
0 -

Control Centrifugation

b*-value

o} Zo] LE A FAL ANDA a'gro] Zastg ot o
] & 2ol vhehdA] 9gheh(p<0.05). F == A
4 F gejolztet Al FAAE ot on YR

Ao] o] Folx] Ajgol| A 7FA &2 & e A oH(p<0.05).
grolodae} Aol e 238 HxFRE ZHAst
of Ao} o] gl H & & 5 AUMTHID). A=A JES ¥
32 v)2ste] B (Fig. 4[D)) ghelod b5l AJgof A A 3}
7} 7B & Aoz eyt o] Aute o AW v
@t E o) AAEFIL 3] dEel 22 Holn )

g g2 FALEAA HAo] o] Rl HAH o Ax
27} A vebd A 2ch13,16). =3 AR 7} Z o3 3-8
oA LIgke] Wishel] e W& ZoE AlEHA, =g

Axwsiel B slr) fag AAC} S & 5 sloh
Halgeof wE MRSt

A uke o] i 2 A X 55 AF9] 2.9 (Table 2), vitamin

e ol A 7 o] REFYw 2 E A

3T 4913 ¥z

oo
52682
Ao} gdek A1E Fo 2AsHE
o

&4 3L HsA B4 F8% QTS A= o
23 uhs} o] AT F Aasd o 53] FAo v
EF3A F A8 (p<0.05) 2+ FE vt A7), 2
elut gejoj g oA SAHAAHA o] gl7] wf el A

8

[B]

[

a
4
@
E
o
0 -
2 b c
d
- Control Centrifugation UF cT
100
D]
95
90
2
S 85+
4
80
75 4
Centrifugation UF CcT

Fig. 4. Color characteristics of clarified orange juices depending on clarification methods.
Means with same letter are not significantly different (p>0.05).
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Table 2. Physicochemical properties of clarified orange
juice as influenced by clarification methods
Provert Clarification method

Operty Control Centrifugation UF CT
Vitamin C (mg%)  36.72 13.60 1503 16.76
pH 491 5.26 480 492
Soluble solids (°Brix) 12.80 14.00 960 7.80
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