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Abstract

Bacterial transfer is a concern when sharing food and drink, so to address this
concern, this study examined the bacterial transfer onto and into plastic
drinking cups. Two experiments were performed to: 1) test bacterial transfer
to the rim of a plastic drinking cup, and 2) test residual bacteria in the liquid
that was consumed from the cup. Bacteria were enumerated from the cup rim
and the water in the cup. The results for both types of transfer showed higher
bacterial populations on cups exposed to drinking compared to those where
no drinking occurred. However, there was more bacterial transfer to the rim
of the plastic cup than the liquid inside the cup.
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1. Introduction

In many social situations including parties, sports events and religious services, a
drinking cup or bottle can be shared by multiple individuals. These situations
raise questions about the extent of bacterial transfer between individuals using
the same cup, as well as possible transfer of disease causing pathogenic bacteria.
The New South Wales Football Association posts an Official Meningococcal As-
sociation Notice to all ages of soccer players warning of the potentially fatal
danger of sharing water bottles or drinking glass due to transfer of Meningcoccal
bacteria, which is carried in saliva [1]. The Notice states that about 500 Austral-
ians contract the disease annuals and up to 4 million can be carriers. Additional
studies where sharing beverages are discussed concern the use of a silver com-
mon cup for Church Communion services as early as the 1800s [2]. Communion
cups and wince exhibited growth of pathogenic and non-pathogenic bacteria

when cultured following the church service [3]. While some trials demonstrated
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only the growth of normal flora, other trials revealed the presence of pathogenic
bacteria [4]. On the other hand, in a survey comparing subjects taking commu-
nion and those not, no increase in illness due to communion participation was
reported [5]. However, this survey did not test if pathogens or disease could be
transferred by sharing drink. A review of infections associated with religious ri-
tuals cited the afore mentioned study stating that no documented case of transfer
of disease by communion however, that transfer of oral bacteria did occur and
that people exhibiting respiratory illness or mouth sores should not participate
in communion [6]. Sharing drinks in general is believed to possibly transfer
bacterial and viral pathogens in saliva that cause diseases such as Strep throat,
the common cold, mumps, meningitis [7]. Sharing drinks in social settings is not
uncommon with plastic cups often used in these settings and there is a lack of
published studies on the transfer of oral bacteria to plastic cups. Therefore, the
current study determined the transfer of oral bacteria to plastic cup rims and to

water contained in the cup by drinking.

2. Materials and Methods

Two separate experiments were conducted to determine; 1) transfer of bacteria
to fluid after drinking from a cup and 2) transfer of bacteria to a cup rim after
mouth contact with the cup. The study was conducted on a college campus over

a 10 week period.

2.1. Transfer of Oral Bacteria to a Drink

In order to test the transfer of bacteria from the mouth into a solution within a
plastic cup, subjects took three sips of 50 ml of distilled water (paying careful at-
tention as to not drink the entire amount of fluid) from three different locations
on the cup. Before adding the distilled water to the plastic cup, both the experi-
mental and control cups were weighed and after the individual had sipped from
the plastic cup it was weighed again and recorded. Subjects left an average of 25
ml of water in the cup after three sips. A 1 mL sample was taken from each cup,
serially diluted then 0.1 ml of the dilutions as well as 0.1 ml directly from the cup
were spread plated in duplicate using standard plate count (SPC) agar (Difco la-
boratories, Detroit, MI, U.S.A) then incubated at 37°C + 2°C for 48 hrs. Dilu-
tions with 25 - 250 colonies were counted and then converted to log cfu/cup.

2.2. Transfer of Oral Bacteria to the Cup

To test the transfer of bacteria from the mouth to the rim of an empty plastic
cup, subjects placed their mouth at three different evenly spaced locations
around the rim of the cup as if they were about to drink the contents of the cup
Treated cups were placed into sterile bags then 50 mL of sterile 0.1% peptone

and bacteria were enumerated as described previously described.

2.3. Statistical Analysis

Four separate replications of each experiment (bacteria transferred to the fluid
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and bacteria transferred to the cup rim) were conducted with four different sub-
jects and 2 observations were taken for each sample. There were two treatments
for each experiment of placing the mouth on the cup/drinking from the cup or a
control treatment for each experiment where no mouth contact or drinking was
used. A total of 32 observations for each experiment were taken and these were
subjected to an analysis of variance (ANOVA) which determined the level of ef-
fect of the treatments on bacterial population for each of the 2 experiments (1)
transfer of bacteria to fluid after drinking from a cup and 2) transfer of bacteria
to a cup rim after mouth contact with the cup). The means for each treatment
were compared when treatments were significant (P < 0.05) and means sepa-

rated using the Statistical Analysis System pdiff command.

3. Results and Discussion

All cups rims and water in cups that were sipped had bacteria transferred from
the mouth. The amount of bacteria present on the rim of the cup is significantly
higher than the bacteria present on the rim of the control cup (Figure 1). Addi-
tionally, there was a higher population of bacteria in water from cups from
which sips had been taken compared to the population from cups not sipped.
The number of bacteria transferred to the cup rim was greater than the number
transferred to the drinking water. Both controls contained minimal bacteria,
proving that there was a significant transfer of bacteria from the mouth to both
the rim of the cup and to water contained inside the cup after 3 sips. The average
number of bacteria recovered from the rim was in the 100,000 range compared
to less than 50 organisms for the cups not contacted by the mouth during
drinking. Similarly, the water from cups that had been sipped had over 1000
bacteria compared to less than 10 bacteria per 25 ml of water. Furthermore, the
maximum amount of bacteria recovered from the rim and water exposed to sip-
ping was 1 million and 15,500, respectively.

The reason for the large difference of colony forming units from the rim
treatment compared to the water treatment could be due to the fact that the rim

has more contact with the mouth than the water. The mouth has several genera
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Figure 1. Total aerobic bacteria recovered from the cup (rim-
count), the cup after drinking (rim), water (watercount) and
water after drinking (watercount). (N = 32). a-c values with
different letters are significantly different (p < 0.05).

DOI: 10.4236/fns.2018.912100

1388 Food and Nutrition Sciences


https://doi.org/10.4236/fns.2018.912100

P. Dawson et al.

of microorganisms that make up the normal flora. Streptococcus, lactobacillus,
and fusobacterium are some of the few bacteria normally present. [8] Food par-
ticles and cell debris contribute nutrients to create favorable conditions for many
species of bacteria. Numerous studies have evaluated the transfer and survival of
bacteria on communion cups [9] [10] [11] [12] [13]. Furlow and Dougherty
(1993) [5] found that eight of 16 randomly sampled communion cups carried
oral pathogens after the communion service. Hobbs et al (1967) [11] found oral
bacteria were left by 6 out of 7 subjects tested depositing from 20 to 2730 organ-
isms on the chalice and from 15 to 320 after wiping with a cloth. Oral bacteria
are transferred by direct contact and in saliva through the liberation of bacteria
from the mucosa and biofilms within the mouth [14]. In addition to resident

oral bacteria, infectious diseases are spread via oral saliva [10] [15].

4. Conclusions

Several diseases (including the common cold, influenza, meningitis, rubella,
chicken pox, measles, tuberculosis, cold sores and Staph infections) are spread
from the mucus or skim of infected individuals [16]. Since sharing of plastic
drinking cups can contribute to the transfer of bacteria and other disease agents
through both direct contact with the cup and by consumption of fluids contain-
ing transferred microbes, this practice should be limited or eliminated to mi-
nimize the risk of contracting disease.
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