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ABSTRACT

The potential of prickly pear cactus extract as a fermentation medium for
citric acid production by batch and repeat·batch cultures of Aspergillus niger isolated
from three locations of Aseer, Saudi Arabia was investigated. Among the 23 isolated
cultures of Aspergillus niger, the isolate J6 which obtained from Jazan was found to
be enhance citric acid production. Maximum citric acid production (61.56 gIL) was
obtained after 8 days of cultivation with an initial pH 4 and 20 % sugar concentration.
Better results were achieved when applying repeat-batch culture than batch
cultivation. The culture was retained their activity for 24 days of fermentation period
and the concentration of citric acid was remained constant during recycle of biomass
up to the third batch. A total amount of citric acid of 244.75 g was obtained after five
repeated batch-cultivation. On the basis of the experimental results, it was suggested
that the prickly pear cactus extract can serve as a low-cost fermentation medium for
citric acid production using Aspergillus nigar repeat batch-culture.

INTRODUCTION

Prickly pear cactus (Opuntia ficus-indica) was widely distributed in
Saudi Arabia. either as a cultivated plant for human food or as hedge plant
(Collenette 1999). Its survival in dry regions was associated with their ability
to store water in the thick succulent stem and obtain this water through
widely, spreading and shallow root system ( Everard and Morley 1976). The
pulp of prickly pear cactus was found to be rich in carbohydrates ( glucose
35% and fructose 29%) and protein (5.1 %), while its crude lipids and fibers
contents were found to be quite low (EI-Kossori etal., 1998). The utilization of
cactus pear fruits was studied by many investigators such as Oliveira (2001),
who used the natural p olyelectrolytes, extracted from cactus as auxiliary of
flocculation and coagulation in wastewater treatment' and for microbial protein
production. while Saenz et al., (1988) and Fernandez-Lopez and Almela
(2001), used the fruits to obtain a new natural liquid sweetener and two
pigments, indicaxanthin and betanin respectively. However, prickly pear
cactus was a neglected nutritional source as a medium for citric acid
production. Citric acid was a broadly used i ri t he pharmaceutical. food and
beverage industries ( Kundu eta/., 1984; Roukas and Alichanidis 1991) . The
current world market estimates suggest that upwards of 4.0 x 105 tones citric
acid per year may be produced (Kristiansen etal., 1999). Surface and
submerged batch culture techniques are still being used for citric acid
production. however. in the batch technique a significant amount of
productive biomass was discarded each time (Sing etal., 1998; Pazouki etal.,
2000). Repeat-batch culture, allows maintenance of more stable activity of


















