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Summary

This study was conducted in the central laboratory and research
laboratory of the Department of Food Sciences, College of Agriculture and
Forestry, University of Mosul, laboratories of the Ministry of Science and
Technology (Baghdad), Al-Fadhel Private Research Laboratory (Mosul)
and for the period (15/9/2022 - 15/2/2023).

The study aimed to know the effect of betalain extracted from red
beetroot roots as a natural dye, and Red Dye 40 (E129) as an industrial dye,

on many properties of ice cream.

Betalain dye was extracted and isolated from red beetroot roots using
cold extraction and shaking, and then the concentration of betalain was
detected using high performance liquid chromatography (HPLC). Then, the
physical, chemical, microbiological, and sensory characteristics of ice
cream after its storage for to days at (-8°C) were studied in association to
from each betalain dye produced from red beetroot and three
concentrations of Red Dye 40. The treatments were divided into seven
groups, TOCO is a standard sample that has no dyes added. TICl1 is a
sample that has betalain added at a concentration of 50 mg/ml. T1C2 has
betalain added at a concentration of 100 mg/ml. T1C3 has betalain added at
a concentration of 200 mg/mL. T2CI has betalain added at a concentration
of 400 mg/ml. Red Dye 40 was added to samples of (TIC2) at a
concentration of 50 mg/mL, (T2C3) at a concentration of 200 mg/mL, and

the results obtained in our study can be summarized as follows:

e The red beet root contained a high concentration of betalain (312 mg /

g)-
e The scavenging percentage for free radicals at a concentration of 50

mg/ml of betalain dye was 70%; at a concentration of 100 mg/ml of
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betalain dye it was 76%; and at a concentration of 200 mg/ml of
betalain dye it was 80%.

The results indicated that the viscosity ratios between the treatments
with the various concentrations of added Betalain & Red Dye 40 dyes
significantly differed at the level of probability (p<0.05). It was also
discovered from the results that the viscosity increased with a longer
storage period at a temperature of -18 °C. After 70 days of storage at -
18°C, treatment T1C3 recorded the lowest viscosity, followed by
treatment T1C2 and treatment T1C1.

Based on the results, it was discovered that the density increased with
the progression of the storage period at a temperature of -18 °C, but the
increase was minor in the treatments to which betalaine dye was added.
The treatment T1C3 recorded the lowest percentage of density after 70
days of storage at a temperature of -18 °C, followed by the treatment
T1C2, followed by the treatment T1C1, while the treatment TOCO
recorded the highest percentage of density, followed by treatment
T2C1, followed by treatment T1C2, followed by treatment T2C3.

In contrast to the control treatment and the treatments to which Red
Dye 40 (E129) was added, where the decrease in pH and the increase in
acidity were higher, there was a minor decrease in pH and a moderate
rise in the acidity value in the treatments to which Betalain dye was
included.

Compared to the treatments that had an industrial dye added, the
treatments to which the betalain dye was administered at a
concentration of (50, 100, 200 mg/ml) recorded the highest levels of
protein after 70 days of storage at a temperature of -18 °C.

The findings of the study found that, in comparison to control

treatments (TOCO) and treatments that included industrial dye (T2C1,
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T1C2, T2C3), the percentage of fat decomposition was limited in the
betalain dye treatments (T1C1, T1C2, T1C3).

The study's findings indicated that the total number of microorganisms
significantly decreasing in the treatments to which betalain dye was
added because this dye restricted microbe activity in comparison to the
treatments to which it was added and the control treatment.

When compared to the results of the treatments to which the dye (Red
Dye) was added, the addition of betalain dye at concentrations of 50,
100, and 200 mg/ml did not have a negative impact on the sensory
characteristics of the ice cream when preserved for 70 days at a

temperature of -18 °C.



University of Mosul

College of Agriculture and Forestry

Evaluation of the Betalain as a Natural Food
Coloring and its Effect on the Storage Stability

of Mellorine

Roaa Tariq Mohamed Ali ALhashimy

M. Sc. Thesis

Food Science

Supervised
By
Dr.Qaswaa Yousif Jameel

Lecturer

1445 A.H. 2023 A.D.



