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Abstract- Dental and periodontal diseases are affecting large number of people in the developing countries. In India the prevalence of dental |
and periodontal disease in adults (from 60%-80%) is more than in developed countries. Dryness of mouth is common in the adults and in
people taking multiple medicines. This can affect the oral health. Aim of this study is to study the effect of olive oil on the evaporation of water.

Objective: To find out whether olive oil decreases the evaporation of water at room temperature.
Design: The lower container of clean and dry petri dishes (internal diameter- 91mm and height-15mm) were used and study was done in two

sets

o Forone set (set A) of five petri dishes-(internal diameter- 91mm and height-15mm) 20 ml of distilled water was added to each petri dish. A

total of 15 observations were made.

o Foranother set (set B) of five petri dishes first 20 ml of distilled water was added to each petri dish and later 2 ml of virgin olive oil (Figaro)

was added to each one. A total of 15 observations were made.

Method: Both the sets of petri dishes were kept at room temperature and they were weighed at the end of one hour, two hours, three hours,

four hours and five hours.

Results: there is a significant decrease in the evaporation of water in the petri dishes containing distilled water and olive oil.
Conclusions: Olive oil is very effective in reducing the evaporation of water and this can be of help in the protection of gums and teeth.
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Introduction

Dental and periodontal diseases are affecting large number of peo-
ple in both the developed and developing countries. According to
the First National Oral Health Survey the prevalence of dental and
periodontal disease in India (in 15 year age group- above 60% and
in 35-44 years age group above 80%) is more than in developed
countries [1].

Nutritional factors and general health affect the oral health. The
nutrients interact with the tissues in the oral cavity [2]. In the devel-
oping countries lack of knowledge, ignorance and neglect are main-
ly responsible for increase in dental and periodontal diseases. At
present dental health care costs are increasing and people are
becoming aware about home oral health care [3]. Salivary flow and
the various substances present in saliva (water, proteins, mucin,
antimicrobial peptides and others) are essential for the oral health
[4,5]. Saliva lubricates oral cavity, and pharynx and protects them
against mechanical, thermal and chemical irritants [4]. Saliva acts
as a solvent and provides protection against caries and soft tissue
diseases of the oral cavity [4]. Salivary flow is influenced by age,

sex, time of the day, degree of hydration, body position, exposure to
light, previous stimulation, gland size, emotional state, drug use,
and circadian rhythms [6-8].The salivary secretion from parotid,
submandibular and sublingual glands is intermittent and under nerv-
ous control [9]. The secretion from accessory salivary glands (in
tongue, soft palate, anterior part of the hard palate, the lips and
cheeks) is continuous and occurs during basal conditions between
the meals during the waking hours [9,10]. The salivary secretion is
negligible during sleep [6-11].

The volume of saliva in the mouth before and after swallowing is
about 1.1 ml and 0.8 ml respectively [6]. The mean surface area of
the mouth is 215 square centimeters [6]. Collins and Dawes have
calculated that the salivary film covering the teeth and oral mucosa
may be 70-100 micrometers thick [12]. Wolf and Kleinberg have
observed that the thickness of the salivary film is more on the pos-
terior part of tongue and it is very thin on the hard palate [13].

Most of the microorganisms in saliva are not free and they are
bound to desquamated oral epithelial cells [6]. There is an equilibri-
um between the number of free microorganisms in saliva and the
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number bound to oral epithelial cells or teeth (6). Olive ail is a vege-
table oil having 73% monounsaturated fatty acids and oleic acid 55-
83%.It also contains antioxidants, carotenoids oleuropein and a
phenolic compound oleocanthal, which contribute for its antibacteri-
al and anti-inflammatory effects [14,15].

Olive oil formulation dentrifice (tooth paste) has been used and a
decrease in bacterial growth and adhesion has been observed in
the presence of olive oil [16]. The present study was done to know
the effect of olive oil on the evaporation of water at room tempera-
ture.

Materials and Methods

This study was done in the department of physiology. Clean and dry
petri dishes were used on each day and the lower container of the
petri dishes (internal diameter- 91mm and height-15mm) were
weighed on an electronic balance. For one petri dish (set A) 20 ml
of distilled water was added. For another petri dish (set B) first 20
ml of distilled water was added and later 2 ml of virgin olive oil
(Figaro) was added. Air was blown to mix the contents of the petri

dishes containing water and olive oil. Both the sets of petri dishes
were kept at room temperature were weighed at the end of one
hour, two hours, three hours, four hours and five hours. The de-
crease in the weight from the initial weight (initial weight of petri
dishes containing distilled water only and those containing both
distilled water and olive oil) were recorded over the five hours. This
study was repeated over the next 14 days. The results are shown in
the table below. A total of 15 observations were made in each set.

Results
Results are given below in the [Table-1]

Table 1- Decrease in weight of petri dishes of set A and set B at the
end of each hour aver 5 hours

1st hour 2nd hour 3rd hour 4th hour 5th hour
(grams) (grams) (grams) (grams) (grams)

Set A(15)
Mean 04722 04167 06338 09235  1.1585
+SD $0.0185 +0.0202 00832 +0.0502 +0.0851
Mean 04284 02772 04242 06079  0.759
+SD $0.0419  £0.0661 01107 +0.1482 +0.1958

Statistical Significance P<0.001 P<0.001 P<0.001 P<0.001 P<0.001

(Number of observations in each set=195)
Set A- petri dishes containing distilled water only
Set B- petri dishes containing both distilled water and olive oil

Our results show that there is a significant decrease in the evapora-
tion of water in the petri dishes containing distilled water and virgin
olive oil.

Discussion

Olive oil has absolute viscosity of 100 cP, specific gravity 0.9150 to
0.9180, surface tension 35.8 dynes/cm and interfacial tension
against water is 22.9 dynes/cm [14,15,17]. Olive oil floats over the
water because its density is less than that of water. Because of
these physical characteristics olive oil spreads as film on the water.
Olive oil is a better lubricant than water.

Olive oil has high concentration of oleic acid and this may help in
the growth of lactic acid bacteria and inhibit the streptococcal or-
ganisms [18]. Oleic acid is also structural component of teeth [18].

Olive oil can be of help to form a film on the food particle, reduce
food retention in oral cavity, lubrication and formation of oil film on
teeth and gums to prevent penetration of acid to the enamel [18].

Bacteria occur in the oral cavity in gingival crevices, periodontal
pockets and dorsum of the tongue. Dorsum of the tongue can retain
large number of desquamated cells, leucocytes, and microorgan-
isms as it has a large papillary surface [19]. In dryness of mouth
there is increase in tongue deposits leading to an increase in oral
malodour [19]. In people having dry mouth (xerostomia) the salivary
film is thinner than 10 micrometer [13]. Erosion of teeth occurs
when the teeth are exposed to extrinsic acids present in the soft
drinks when they are consumed [20]. Xerostomia affects about 50%
of older adults and there is a decrease in thirst sensation with aging
[21]. It also causes significant morbidity and a reduction in the quali-
ty of life leading to dental caries, candidiasis, and decrease in nutri-
ent intake [21,22]. People may not realise that there is reduction in
salivary secretion. Dryness of mouth is seen in adults taking multi-
ple medicines (analgesics, anti-anxiety agents, anticholinergics,
anticonvulsants, antidepressants, antihistamines, antihypertensives,
anti-inflammatory agents, anti obesity agents, antipsychotics, de-
congestants, diuretics, narcotics, and others), radiation therapy,
autoimmune diseases, significant nutrient deficiency and dehydra-
tion [21-24]. Xerostomia causes difficulty in chewing and swallowing
and may also be associated with dry nose and throat with difficulty
to use dentures [22].

Olive oil formulation dentrifice (tooth paste) has been used and a
decrease in bacterial growth and adhesion has been observed in
the presence of olive oil [16]. Tooth brushing with vegetable oil (Tit
oil-Almond oil) reduces dental plaque, improves salivary buffer ca-
pacity, decreases salivary streptococcus mutans and also less den-
tal abrasion has been observed [25].

Recently oil pulling with 5-15 ml of sesame oil (for 10 minutes in the
morning after brushing) has been found to be effective in prevention
of dental caries [26]. In the above studies vegetable oil has been
used as a mouth wash. As olive oil is a nutrient its presence and
movement by swishing in the oral cavity will stimulate the salivary
secretion. Vigorous brushing can stimulate the outflow of neutro-
phils via gingival sulcus. The junctional epithelium is innervated with
nerve fibers releasing substance P and irritation caused by vigorous
brushing may stimulate release of substance P which has chemo
attractive activity to cause the local release of neutrophils [27].
Holding and swishing of 1-2 ml of olive oil for 5-10 minutes both in
the morning and at night after brushing of teeth and later swallowing
the same will be helpful to form a oil film coat over the gums, teeth,
mucus membrane of oral cavity and pharynx [6,12]. Coating of the
oral cavity with olive oil can be of help in decreasing the bacterial
growth, preventing bacterial adhesion and plaque aggregation
[16,26]. Daily use of olive oil at night before going to sleep can also
be of help in retaining water in the saliva and prevention of dental
and periodontal infections as there is a decrease in salivary secre-
tion during sleep. The olive oil can be later swallowed as it is a nu-
trient. Many oral health programs have been started by the World
Health Organisation for improving the oral health and prevention of
periodontal diseases [28-30]. A strong positive link has been ob-
served between periodontal infections and cardiovascular diseases
[31-33].

Consumption of a Mediterranean diet enriched with virgin olive oil is
associated with increased serum osteocalcin concentration and this
may have protective effect on bone [34].
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Commercially available mouthwashes are expensive. Hence swish-
ing of 1-2 ml of olive oil for 5-10 minutes both in the morning and at
night after brushing of teeth can be of use as an oral care agent in
the morning and at night can be safe and economical for maintain-
ing oral hygiene as it forms oil film over oral cavity and acts as a
protective layer to prevent infection of gums and teeth.

Conclusions

Our study shows that olive oil can be of help in reducing water
evaporation and also to form a protective barrier over the oral tis-
sues. Thus daily use of 1-2 ml of olive oil (or other vegetable oil rich
in oleic acid) in the morning and at night and moving it in the oral
cavity for 5-10 minutes can be of help as an oral care agent. This
will be very safe as it is a nutrient rich in monounsaturated fatty
acids, antioxidants carotenoids oleuropein and a phenolic com-
pound oleocanthal, and economical compared to various other
products available for oral hygiene.
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