ANTIMUTAGENICITY AGAINST URETHANE IN DROSOPHILA
MELANOGASTER AND ANTIOXIDANT ACTIVITY OF THREE
ALLIUM MEMBERS SUBJECTED TO HOME PREPARATIONS

AND TEMPERATURE TREATMENTS.

AUMANAD AUNANAN

A THESIS SUBMITTED IN PARTIAL FULFILLMENT
OF THE REQUIREMENTS FOR
THE DEGREE OF MASTER OF SCIENCE
(FOOD AND NUTRITIONAL TOXICOLOGY)
FACULTY OF GRADUATE STUDIES
MAHIDOL UNIVERSITY
2009

COPYRIGHT OF MAHIDOL UNIVERSITY



Thesis
Entitled

ANTIMUTAGENICITY AGAINST URETHANE IN DROSOPHILA
MELANOGASTER AND ANTIOXIDANT ACTIVITY OF THREE
ALLIUM MEMBERS SUBJECTED TO HOME PREPARATIONS

AND TEMPERATURE TREATMENTS.

B \alamoaniop—

Prof. Banchong Mahaisavariya,
M.D.

Dean

Faculty of Graduate Studies

»

™~

Miss Aumanad Aunanan
Candidate

Assoc. Prof. Kaew Kangsadalampai,
Ph.D. (Toxicology)
Major-Advisor

A,

Assist. Prof. Sitima Jittinandana,
Ph.D. (Animal and Food Science)
Co-Advisor

Assoc. Prof. Kaew Kangsadalampai,
.Ph.D. (Toxicology)

Chair

Master of Science Programme in

Food and Nutritional Toxicology

Institute of Nutrition



Thesis
Entitled
ANTIMUTAGENICITY AGAINST URETHANE IN DROSOPHILA
MELANOGASTER AND ANTIOXIDANT ACTIVITY OF THREE
ALLIUM MEMBERS SUBJECTED TO HOME PREPARATIONS
AND TEMPERATURE TREATMENTS.

was submitted to the Faculty of Graduate Studies, Mahidol University
for the degree of Master of Science (Food and Nutritional Toxicology)
on
January 19, 2009

Miss Aumanad Auanana
Candidate

Assoc. Prof. Sasichai Kangsadalampai,
Ph.D. (Medical Sciences)
Chair

b bty

Assoc. Prof. Kaew Kangsadalampai,
Ph.D. (Toxicology)
Member

A,

Assist. Prof. Sitima Jittinandana,
Ph.D. (Animal and Food Science)

Member
B ,hcc(,uwaw-y— » \ e
Prof. Banchong Mahaisavariya, Assoc. Prof. Visith Chavasit,
M.D. Ph.D. (Food Science)
Dean Director
Faculty of Graduate Studies Institute of Nutrition

I\;I&ahidol University Mahidol University



Fac. of Grad. Studies, Mahidol Univ. ' Thesis / iv

ANTIMUTAGENICITY AGAINST URETHANE IN  DROSOPHILA
MELANOGASTER AND ANTIOXIDANT ACTIVITY OF THREE ALLIUM
MEMBERS SUBJECTED TO HOME PREPARATIONS AND TEMPERATURE
TREATMENTS.

AUMANAD AUNANAN 4937623 NUFT/M
M.Sc. (FOOD AND NUTRITION TOXICOLOGY)

THESIS ADVISORS: KAEW KANGSADALAMPALI, Ph.D.
SITIMA JITTINANDANA, Ph.D.

ABSTRACT

The effects of home preparations (pounding or chopping) and temperature
treatments (100 or 200°C) on antioxidant activities (DPPH scavenging capacity and
ferric reducing antioxidant power) and total polyphenol contents (mg gallic acid
equivalent/g wet weight) as well as the antimutagenicity of three Allium members,
namely, garlic, shallot and onion were preliminary studied. Research revealed that
home preparations and temperature treatments influenced the antioxidant activity
and total polyphenol content of the samples: hence, the treated samples were
subsequently determined for their antimutagenicity against urethane in somatic
mutation and recombination test. Three-day old trans-heterozygous larvae (mwh
flr*/mwh TM3) were transferred to an experimental medium (with a treated sample)
containing 1335 ppm urethane. The wings of surviving flies were analyzed for the
occurrence of mutant spots. Treating garlic at 100 and 200°C after home
preparations slightly reduced its antimutagenicity. It was proposed that temperature
treatments slightly destroyed alliinase: thus, the formation of allicin and other
organosulfur compounds (commonly turn to be alkyl sulfides or allicin derivatives
which are the inducers of phase 2 detoxification system) from alliin was reduced.
On the other hand, pounding and chopping before applying temperature treatments
reduced the antimutagenicity of shallot and onion while temperature treatments had
less effect if the samples still be a bulb or cut into large piece. It was proposed that
the formation of organosulfur compounds derived from isoalliin by alliinase during
pounding and chopping were very labile to atmosphere during the 10min standing
at room temperature.
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