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Table 1. Technical characteristics of UF membrane at pilot scale

UF;LUJ‘%EM‘;QW\ J}J}:

F01740 U
(membrane type)
(PVDE) w1555 5 cptdees b lis i
(polyvinylidene difluoride ) (membrane material)
sbas 5
0.1 m’ e
(membrane area)
pH s als
1.5_10.5
- (pH range)
Jeoi L5 sles ST
60T .
(maximum temperature)
Slles L Slus
1_10 bar . .
- (maximum operating pressure)
ENPUSPN
200 KDa S
(molecular cut off)
sl Jsde 55
(tubular) (module type)

Heater

Recvele

Retantate

P2

Circulator

Feed tank

Thermometer

Permeate E %

Digital balance

Membrane module

Pump

&

O gl Al Bl gLl Sshl 51 St ) S

Figure 1. A schematic of the ultrafiltration membrane pilot
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2. Browning Index (BI)

3. Response Surface Methodology
4. Central Composite Design
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Table 2. Coded and non-coded values of variables and their levels
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Table 3. Physicochemical characteristics of sour orange juice used in this study
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Abstract

Background and objectives: Fruit Juice has great nutritional value and rich in antioxidants and
essential minerals for human health. Different processes such as heat treatment, freezing,
cooling and in some cases clarification and filtration are applied for the preparation and
preservation of juices. In clarification, the suspended solids and colloid compounds are removed
from the solution system. In chemical clarification methods (classic method), different types of
enzymes (pectinase, amylase, protease, etc.) and finning compounds such as gelatin, bentonite,
and silica gel or combination of these agents are used. Classic methods are expensive and time-
consuming, and it is difficult to remove the mentioned added materials. In the recent years,
membrane filtration has been proposed as a new processing method. The use of membrane
filtration is a good way to overcome juice turbidity. In addition, by using membrane filtration,
higher stability and lower microbial contamination will be gained in the final product in
comparison to conventional methods. In this study, the effect of membrane parameters including
pressure (1.2-2.2 bar) and temperature (25-35 °C) on the viscosity, density and color indices (L *, a *, b *,
total color difference, chroma and browning index) of sour orange juice during membrane clarification
was investigated.

Materials and methods: UF membrane was used for the clarification of sour orange juice.
Physicochemical tests were performed according to Institute of Standard and Industrial
Research of Iran (2685) methods. Viscosity was measured by using rotational Brookfield
viscometer. Image processing method was used for tracing color changes after the process.
Response surface methodology with central composite design was employed to predict the
impact of UF process variables (temperature and operating pressure) on the rheology and color
of sour orange juice. Data analysis was performed using Design-Expert 9.0.0.7 software.

Results: Results showed that by increasing temperature, the browning index, viscosity and
density increased, but L* and TCD decreased. The browning index, chroma and viscosity
decreased by increasing the pressure, but L*, b* and TCD increased. Effect of temperature and
pressure on a* index was not significant. Linear and quadratic models were the best models to
predict density, TCD and to predict L *, b *, BI and Chroma, respectively.

Conclusion: The use of membrane processes improves the quality (color) of beverages and fruit
juices. The membrane filtration showed good performance in sour orange juice clarification.

Keywords: Sour orange, Clarification, Membrane, Viscosity, Color indices.
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