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Objectives: The aim of this study was to investigate the usability of mulberry pulp powder as 
carbon source for invertase production by Aspergillus niger and to optimize the fermentation 
conditions using Taguchi design of experiment (DOE). 

Methods: Mulberry pulp was obtained from Erzurum (Uzundere) Turkey, dried in oven at 80°C, 
were milled to a fine powder with mill and termed as mulberry pulp powder (MPP). In the present 
study, two factors (MPP concentration and pH) that had significant effects on microbial invertase 
at two levels (preliminary experiments were carried out to determine the parameters range) were 
studied. The basal medium was formed as follows (except MMP) (g/l distilled water): 3 yeast 
extract, 1 KH

2
PO

4
. At the end of the incubation time, the whole sample of each flask was extracted 

by the addition of 100 ml sodium acetate buffer (0.1 M, pH 5.5) followed by incubation at 30°C 
and 150 rpm for 30 min. The culture filtrates were used as the crude enzyme source after vacuum 

filtration. One unit of invertase activity is defined as the amount of enzyme catalysing the liberation 
of 1 mmol of glucose from sucrose per minute. 

Results and Discussion: The results showed that the obtained invertase activity had a great variation 
by the designed experimental conditions. S/N ratios demonstrated that the lowest invertase activity 
(6.61 U/ml) was obtained from the first experimental design, whereas the highest result (11.53 U/
ml) was obtained from third experimental design. S/N ratio is used to determine the deviation of the 

quality characteristics from the desired value in Taguchi DOE. The minimization of noise factor 

ensures obtaining higher yield of enzyme production. Finally, analysis of variance (ANOVA) was 
employed to investigate which process parameter significantly affected the invertase production. 
ANOVA validated the MPP had the highest influential effect. Optimization process with Taguchi 
DOE is a suitable statistical experimental design for invertase production. Further experiments 
will run about the production of other enzymes that have industrial and commercial importance by 
different organisms.

Conclusion: This study showed that mulberry pulp could be evaluated as an alternative carbon 
source for microbial enzyme production due to its high nutrition content and easy and cheap 
availability when compared to expensive materials. 
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