Name of candidate ; Naglaa Hassanen Mohamed Hassanen Degree : Doctor
Title of Thesis : Studies on the physiological effects of cinnamon, clove and ginger
essential oils and their utilization in food preservation,
Supervisors : Prof. Dr. Adel Zaki Badee

Prof. Dr. / Ahmed Tawfek El-Akel Prof. Dr. Saeb A. Hafez .
Department : Food Science Approval: / /
Branch : Food Science and Technology
ABSTRACT

This study was carried out to examine the application of the spices of cinnamon bork
(Cinnamomum Zelyancinm) family: Lauraceae; clove buds (Eugenia Caryophyllus) family:
My rtaceae and ginger rhizome (Zingiber officinale )Family:Zingeberacesae, spices and their
essential oils in flavoriog and preservation of biscuits.

The data coald be summarized as follows:
1-From the preliminary selection esperiments and by inteprating the results it could be

concluded that, although clove powder (2.0 and 2.5%) had the best odor, it was rejected
due to unaceeptable taste of clove biscuit. From the previously mentioned conclusion,
cinnamon, clove and ginger powders at 1.5, 2.0, 2.5; 0.5, 1.6, 1.5; 1.5, 2.0, 2.5%.
respectively, and/or cinnamon, clove and ginger essential oils were (0.3, 0.6 and 0.9%)
sclected to complete the main course of this study regarding their antioxidant and
flavoring properties in biscuits.

2-The addition of cinnamon, clove and ginger essential oils at and/or cinnamon aldehyde and

cugenel at (007, 0.1, 0.3, 0.6 and 0.9%) and BHT at 0.02% on sunflower il
dentonstrated that the all essential oil or cinnaman sldhyde or eugenol exhibited on
antioxidant activity. The essential oils of cinnamon, clove, ginger, cinnamon aldehyde
and eugenol at 0.6, 0.3, 0.3%, 0.6% and 0.1%, respectively, possessed antioxidant effect
superior to that of BHT at 0.02%., _

-3- By Gc analysis, the chemical composition of sunflower oil was identificd and the fatty
acids composition of sunflower oil were determined. The maln saturated fatty acids were
myrestic, plamitic and stearic in relative percentage of (0.06, 748 and 2.60%),
respectively. Meanwhile , the most unsaturated fatty acids were oleic and linoleic in
rclative percentspe of (23.64 and 65.68%), respectively.

4-Gas chromatography - mass spectrometry (Ge/Ms) for analysis of cinnamon, clove and
ginger essential oils results showed that, number of identified coostituents of cinnamon,
clove and ginger essential oils were 19, 8 and 17 compounds, representing 90.40%,
99.12% and 86,62% of the structure of these three essential oils, respectively. The
number of unideatified constituent of cianamon, clove and ginger essential oils were 22,2
and 23 compounds corresponding 9.60%, 0.88% and 13.38% of the structure of these
three essential oils, respectively.

S-Moisture contents of different biscuit treatments, manufactured by addition of BHT,
cinnamon aldehyde and eugenol or cionamon, clove and ginger powders and their
essential oils before and during storage for 8 months at room tempersature indicated that
there was 2 general show increasing trend in moisture coatents in all biscuit treatments,

6- By follow up the percentage of loss of cinnamon, clove and ginger essential oils in different
biscuit treatments after baking and during storage, it was found that biscuit mixed with
cinnamon, clove and ginger csscntial oils had the highest loss perccotages after baking,
While, the lowest loss percentages were found with those biscuit treatments mixed with
whole ground cinnamon, clove and ginger powders. Same trend was observed during
storage of biscuits, but the effect of baking on the loss of essential oil was clearer after
baking than during storage.

Generzlly, the lowest losses in the essential oils contents were observed (after baking
or storage) with biscuit treatments prepared by mixing with whole ground cinnamon,
ciove and ginger powders.

7-The results indicated that addition of BHT at 0.02% or cinnamon, clove and ginger

essential oils at percentages of 0.3, 0.6 and 0.9% and cinnamon aldhyde at 0,17, 0.35 and




0.52% or eugenol at 0.26, 0.51 and 0.77% to biscuits retard oxidative deterioration in
biscuit, which could be realized by determining refractive index, acid value, peroxid value
and thiobarbituric acid value in lipids extracted from different biscuit treatments during
storage. The stability of biscuit treated with cinnamon, clove, ginger cssential oils or
cinnamon aldehyde and cugenol increased from 5, 7, 6, S, 7 months, respectively (in
average) in comparison with control. On the other hand, addition of whole ground
cinnamon, clove and ginger powders have slight antioxidant activities and they increased
the stability period (in average) of biscuit to 4 months,

the organoleptic evaluation of biscuit showed that those biscuit treatmensts which
contaiped (0.3, 0.6 and 0.9%) cssential oils of cinnamon, clove and ginger or cinnamon
aldehyde at (0.17 , 0.35 and 0.52%) and eugenol at (0.26, 0.51 and 0.77%) had rearkable
improvement in all of their sensory characteristics were delayed by about 2-4 months
compared with BHT.

On the contrary, addition of ground cinnamon, clove and ginger vesulted in
significant decrease of all sensory studied parameters during storage, compared with
other treatments in other words, essential oils can be used in biscuit making te improve its
quality and shelf life while the order was different for their whole ground powders.

9-By determination of micrebial count of different biscuit treatments during storage, it was

{found that control biscuit and other biscuit treatmeats mixed with whole ground
cinnamon, clove and ginger powders had variable decrease in total count during (storage
for 8 months at room fempersture).

10- On the other hand, biscnit manufactured by addition of cinnamon, clove and ginger

essential oil or cinnamon aldehyde and eugenol completely inhibited all bacteria or yeast
associated with the products. The inhibitory effect of ciumamon, cinnamon aldehyde,
clove, engenol and ginger essential oils increased with increasing thelr concentrations all
essential oils are more active apainst gram negative bacteria than gram-positive
bacteria.Moreover, the inhibitory effect of oils can be ranked as follows:

cugenol >clovergingerscinnamon aldehyde >cinnamon essential oils.

11-  an biological experiment carried out to study the effect of the pewders of three spices

naniely, cinnamon , clove, ginger or their cssential oils beside the major component of the
essential oils namely, cinnamon sldehyde and cugenol .

The important parameter in the blood serum ( TC,TGHDL,LDL,VLDL, Glucose
ALT,AST, GSPX ) were it check up to the end of experiment and indicated that their
valucs were normal, in comparison with BHT at 0.02% and control.

Smultinously, the internal tissues of hart, liver and kidney were histepatholegical in
cpected ,which indicated that no variations were detected due to feeding on rations
containing the above- mentioned powder spices or their essential oils .

Finally, on could be concluded that the spices cinnamon, clove and ginger or their
essential oils are safe substance from the view point of human nutration.
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