


Noni Essential Oils Fight Foodborne Pathogens

elaguen is a Guam delicacy found
on fiesta tables around the island.
Unfortunately, kelaguen has been
identified by the Guam Department
of Public Health and Social Services
as one of leading vehicles associated
with foodborne illness on the island.
Dr. Jian Yang and his team of
researchers conducted a kelaguen
survey in the community which
indicated that 74% of the
respondents like to eat kelaguen
prepared with raw beef, fish, or
shrimp; and 19-28% use raw or
partially cooked beef, chicken,
shrimp, and fish when preparing
kelaguen. Utilizing raw or partially
cooked meat and allowing the dish to sit out on fiesta
tables without temperature control are the main causes
of foodborne illnesses.

Although lemon juice is a major ingredient for kelaguen,
lemon does not effectively kill harmful bacteria. To
reduce the risk of foodborne illness, it is necessary to
seek alternatives to ensure that pathogens will not
proliferate when kelaguen is prepared with meats that
have not been thoroughly cooked. Natural essential oils,
volatile compounds extracted from plants and herbals,
have been used as embalming agents, perfumes, food
preservatives, and anti-inflammatory remedies. Essential
oils from rosemary, oregano, lemongrass, clove, and
thyme show antimicrobial activity against foodborne
pathogens such as Escherichia coli, Salmonella
typhimurium, Bacillus cereus, Staphylococcus aureus,
and Listeria monocytogenes. Essential oils have been
applied to meat, fish, dairy, vegetables, fruits, baked
goods, and rice to prevent the growth of foodborne
pathogens.

Noni (Morinda citrifolia, L.) is a traditional Polynesian
medicinal plant and noni fruit juice is marketed as a
dietary supplement.

Dr. Yang and his research assistants
extracted noni essential oil from ripe
noni fruits with a yield of 5% using
steam distillation. Using Tryptic Soy
Agar as a growth medium, they
observed that noni essential oil at a
concentration of 04 ml c<m-1
completely inhibited the growth of
Salmonella enteritidis and
Escherichia coli O157: H7. In a
Tryptic Soy Broth medium, noni
essential oil exhibited a minimum
inhibitory concentration and a
minimum bactericidal concentration
at 0.4% against S. enteritidis and E.
coli O157:H7.

Using Gas Chromatography and Mass Spectrometry
(GC/MS) analysis, Dr. Yang identified the volatile
compounds of the extracted noni essential oil as
octanoic acid (82%), 2-Heptanone (8.6%), a-pinene
(4.3%), camphene (2.3%), and methyl ester (2.3%).
Octanoic acid is a compound that has been reported to
effectively reduce Listeria monocytogenes bacteria in
ready-to-eat meat and poultry products. In addition,
octanoic acid also exhibits a minimum inhibitory
concentration 4-5 times lower than that of acetic,
benzoic, butyric, and lactic acid against Bacillus cereus.
"It appears that octanoic acid is the component
responsible for the antimicrobial activity of noni fruit
essential oil," says Dr. Yang.

Noni essential oil exhibits potential for use as an
antimicrobial agent against foodborne pathogens.
Further studies are needed to evaluate the effectiveness
of applying essential oils to reduce the risk of foodborne
iliness for foods like keleguen that are prepared with
raw or partially cooked meat.

Meeting the needs of local consumers with research on
native plants and foods is a driving force for Dr. Yang and
his lab team.
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