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Summary:.

gram-negative bacteria, especially E. coli and Klebsiella pneumonia. On the contrary,
the gram-positive bacteria had weak resistance to the extract, specifically at
concentrations of 150 and 200 mg/mL. The diameter of Staphylococcus aureus
bacteria reached 14.00 and 14.50 mm at concentrations of 150 and 200, and that of
Bacillus subtilis bacteria reached 22.50 and 24.50 mm at concentrations of 150 and
200 mg/ml. As for mold inhibition, the highest percentage of inhibition was 85.24%
for the galangal extract at a concentration of 200 mg/ml on the mold Alternaria
alternata, and the lowest percentage of inhibition was 28.57% for the turmeric extract
at a concentration of 50 mg/ml on the mold Aspergillus niger. The minimum
inhibitory concentration (MIC) of the galangal extract was 150 mg/ml, while the
minimum inhibitory concentration (MIC) of the turmeric extract was 200 mg/ml.
These concentrations are approved for the manufacture of soft cheese.

The results of the chemical, microbial, and sensory analysis of soft cheese
manufactured to which different concentrations of galangal and turmeric extract were
added showed that there were significant differences between the treatments to which
the extracts were added and the comparison sample in all storage periods, which
amounted to 21 days by conducting tests every 7 days, as the T1 treatment (containing
galangal extract) had many chemical properties, in particular reducing the rate of fat
and protein decomposition. The T1 treatment also excelled in reducing the total
numbers of bacteria, including coliform bacteria, cold-resistant bacteria, and fat- and
protein-degrading bacteria, in addition to molds, in all storage periods. As for the
sensory evaluation, there were no differences. There were significant differences in
many sensory characteristics between the comparison sample and treatment T1, while
there were significant differences between the comparison sample and treatment T2
(containing turmeric extract).

Contamination of soft cheese with P. fluorescens bacteria caused an increase in fat
and protein decomposition and a decrease in pH values during a storage period of 21
days, at a rate of every 3 days to conduct tests. The cheese containing galangal extract
(TP1) had less change in the aforementioned properties, while the cheese containing
There were no significant differences between turmeric extract (TP2) and control
sample 1 (uncontaminated TO and no extracts added to it), but control sample 2 (TPO
contaminated cheese sample without extracts added) gave the highest values of fat and
protein decomposition and the lowest pH values.



Summary:.

Summary

This study was conducted in the laboratories of the Food Science Department at
the College of Agriculture and Forestry/University of Mosul and in a number of
external laboratories, including the laboratories of the Department of Environment and
Water/Ministry of Science and Technology. The study aimed to evaluate the ability of
the aqueous extract of the tubers of both galangal and turmeric to inhibit some
microorganisms contaminating cheese, especially the cold-loving bacteria
Pseudomonas fluorescens, in addition to studying the effect of extracts on the
chemical and sensory properties and microbial content of soft cheese stored for 21
days at a temperature of 4+£2°C. The results of the study showed that there were
significant differences between the chemical composition of galangal tubers and
turmeric tubers, and that the amount of total phenols in the galangal tuber extract
amounted to 51.50 mg/g gallic acid, which is a higher percentage than the total
phenols percentage of the turmeric root extract, which amounted to 7.20 mg/g. As for
the percentage of galangal, which is The most important phenolic compound in the
galangal Tuber extract was 8.89 mg gallic acid/g extract, while the percentage of
curcumin in the turmeric tuber extract was 8.49 mg gallic acid/g extract.

The P. fluorescens bacterium was isolated from local soft cheese samples and was
characterized phenotypically, microscopically, and biochemically. The results
indicated that the isolate possessed the same characteristics that characterize the P.
fluorescens bacterium, especially the oxidase test, the inability to reduce nitrates, the
production of fluorescein pigment, the degradation of protein and fat, and the inability
to degrade lactose.

The effectiveness of the two extracts against many bacteria and molds was also
studied, and the effectiveness of the galangal extract was higher than that of the
turmeric extract in inhibiting the growth of the microorganisms studied, as the
galangal extract and its concentrations used caused significant differences in inhibiting
different types of bacteria, and the gram-positive bacteria were less resistant to the
extract the more it increased. Focus on the opposite of the negative bacteria that gave
resistance to the extract, and that the Escherichia coli bacteria were the most resistant
to the extract at all concentrations used, as they obtained the lowest diameters of
inhibition, which amounted to 8.00, 10.00, 12.50, and 14.50 mm for the
concentrations of 50, 100, 150, and 200 mg/ml. Respectively, the turmeric
extract was not highly effective at all concentrations in inhibiting gram-negative
bacteria, especially E. coli and Klebsiella pneumonia. On the contrary, the gram-
positive bacteria had weak resistance to the extract, specifically at concentrations of
150 and 200 mg/mL. The diameter of Staphylococcus aureus in inhibiting

a



University of Mosul
College of Agriculture

and Forestry

The Effectiveness of Aqueous Extracts of Galangal Tubers
and Turmeric in Inhibiting The Growth of
Microorganisms and in Preserving Soft Cheese

Anas Saad Hatem Al-Sabaawe

Ph.D. Thesis

Food Science

Supervised by

Dr. Khazal Shaban Al-dally Dr. Adeba Younis Al-Nomaan
Assistant Professor Professor

2024 A.D. 1445 A.H.



