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Effect of Some Processing and Storage Treatments on
the Total Phenolic Content of Bitter Orange and

Lemon Juice Concentrates

Abstract

This study aimed to investigate the effect of processing and storage treatments on the
total phenolic content (TPC) in concentrated bitter orange (Citrus aurantium) and
lemon juices. The juice was extracted using three methods (pressing, peeling, and
whole fruit with peel). The resulting juice was concentrated by two techniques (sugar
addition and vacuum concentration). Concentrates were filled in triplicate into
sterilized, airtight glass bottles (250 ml capacity) and stored either at room
temperature (25 °C) or at freezing temperature (-18 to -20 °C) for periods of 3, 6, and
9 months. The results revealed a significant effect (p < 0.05) of processing treatments
on the concentrates of bitter orange and lemon juices. The TPC was determined using
a UV-visible spectrophotometer (BK-UV1900) with the Folin—Ciocalteu reagent. The
highest mean TPC (4.00%) was observed in four treatments at the end of the storage
period (9 months), all of which involved vacuum concentration with peel, under both
storage conditions (freezing and room temperature), for both lemon and bitter orange.
The lowest mean TPC (0.03%) was recorded in the treatment involving lemon fruit,
pressing extraction, sugar concentration, room temperature storage, and 9 months of
storage. The overall mean TPC was 0.724% for lemon and significantly increased to
0.913% for bitter orange. Extraction with peel resulted in the highest TPC (1.062%)
compared to pressing. Significant differences were found between concentration
methods: vacuum concentration yielded 1.305%, while sugar concentration decreased
TPC to 0.333%. Storage conditions (freezing vs. room temperature) did not
significantly affect TPC, with an overall mean of 0.819% for both methods. TPC was
initially low (0.173%) at the beginning of storage but increased significantly over
time, reaching 0.571%, 0.577%, and 2.252% after 3, 6, and 9 months, respectively,
with no significant difference between the 3- and 6-month storage periods.

Keywords: Bitter orange, Lemon, Total phenolic, Juice quality, Citrus fruit.



