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CHULARAT HONGVALEERAT : CONCENTRATION OF PINEAPPLE
JUICES USING OSMOTIC EVAPORATION. THESIS ADVISOR : ASST.

PROF. SUWAYD NINGSANOND, Ph.D., 108 PP.

PULPY AND CLARIFIED JUICES/CROSSFLOW MICROFILTRATION/

OSMOTIC EVAPORATION.

In this work the concentration of pineapple juice by osmotic evaporation (OE)
was evaluated in terms of performance and optimization. For clarification of pineapple
juice by crossflow microfiltration (CMF), optimum conditions were determined.

For clarification experiments, the single strength and reconstituted pineapple
juices were filtered through crossflow microfiltration (0.1 um) after enzymatic
treatment to select an optimum condition (enzyme concentration, incubation
temperature, incubation time and transmembrane pressure) regarding permeate flux.
The single strength and reconstituted pineapple juices were treated with pectinase at
various concentrations (0.01-1 ml.I""), temperatures (30-35°C), time (15-60 min) and
microfiltered at different transmembrane pressures (1.25-2.75 bar). Based on the
permeate flux obtained, the optimum condition for clarifying the pretreated
reconstituted pineapple juice by microfiltration was: enzyme concentration of 0.01
ml.I", incubation temperature of 30°C, incubation time of 15 min and transmembrane
pressure of 2.25 bar. The average permeate flux at this condition was 198 I.h™.m with
total recycling. Moreover, the trial conducted at the optimum condition has produced
an average flux as high as 122 1.h™.m? at the final VRR (8.5) and the physico-

chemical properties of the permeate (clarified pineapple juice) were acceptable.



The concentration experiments were carried out in a laboratory unit composed
of two independent circuits, pineapple juice and brine. Calcium chloride solution was
used as brine. Two membrane modules, flat and tubular, were compared. The flat
module containing one PTFE/PP membrane provided higher flux than the tubular
module containing three PP membranes. Concentration of the single strength and
clarified pineapple juices was therefore studied using the flat module. Two operating
parameters: juice temperature (20 and 35°C) and brine velocity (2-3 m.s™) were
investigated. The optimum condition chosen for the next study was juice temperature
of 35°C and brine velocity of 2 m.s™. For the concentration of the single strength juice,
the evaporation flux ranging from 8.5 kg.h™.m? to 5.5 kg.h™.m? provided the
concentration of the juice up to 55°Brix. The concentration of the clarified juice
reached 53°Brix after the osmotic evaporation. In this case, the evaporation flux
ranged from 9.9 kg.h™.m? to 6.6 kg.h™.m™? The OE process has demonstrated that
high concentration of pulpy pineapple juice is comparable to that of the clarified juice.
In addition, the minimal changes of the quality of concentrated juices allow this

process to overcome the problem of quality loss occurred under classical concentration

technique.
School of Food Technology Student’s Signature
Academic Year 2007 Advisor’s Signature

Co-advisor’s Signature






