BATERE - M (RS EE 553445 $H297(20094F 9H)
J Agri Med & Community Health 2009:34(2):168~174

FaEA A9 $7 AR N
8 49 2 o

WX, UBS, ZAT, dEEL o 2, Zsle
S2cistm 2latchs} o:n drolstud’, ojMSstm A
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= Abstract =

Objective: This study was conducted to investigate the hygienic state and awareness of drink vending
machines in a city.

Methods: Twelve of the most frequently used vending machines in various areas were selected in October
2008. As soon as fresh samples of milk coffec and adlay tea were collected in sterile containers from each
machine, the temperature was measured. The samples were carried on ice to the laboratory to test total plate
counts and Escherichia coli contamination. College students were inquired about drink vending machine
hygiene by implementing self-developed questionnaires.

Results: The temperature of 6 milk coffee samples (50.0%) and 8 adlay tea samples (66.7%) turned out to
be inadequate. The total plate counts of milk coffee samples were all adequate, although 9 adlay tea samples
(75.0%) were inadequate. All the beverage samples were negative for E. coli. In questionnaires obtained
from 74 users of coffee vending machines, only 2 (2.7%) expected the hygienic state of vending machines
to be good. There were 27 people (33.3%) that knew the existence of hygiene-related laws for vending
machines.

Conclusions: This study reveals that the hygienic state of drink vending machines insufficiently reaches the
standard for the hot beverage and that most people are not aware of importance of vending machine
hygiene. It is necessary to make improvement in the hygiene of vending machines and public awareness in

this city.
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4 1 5t (41.7%) A tH(Table 1).

nAE A T ARl F501EA 1 g
1 A2 2M At 1007+e] vlbhelME 23 Ade] Ag- BF V)
20089 10€ S& AEdulrz] 12012 PAper  =AE wESlew, 53 A 9l (75.0%)
An} Az 8w (72 BT oMoA= w=a oA ZIEAE wEEHA Kk &5AbelA 1
79 2] A2 6t)(50.0%)7} 71Z=x 0] nealgl o, md 10,0007k o]/l A5-7F 611(50.0%) ATt
SFAe] A 8Ul(66.7%)7F 710 vEEtS) u} U3 Avle] A9 4ul(33.3%)N A Flato] w2y

LA Ao} EFAF BF 7|EA ] ndek A RANE 7)Ex b= #ae] glth(Table 2).

Table 1. Temperature of milk coffee and adlay tea samples”

Locations Milk coffee i Adlay tea i
Temperature Result Temperature Result
Intercity bus terminal 66.0C Inadequate 63.0C Adequate
Express bus terminal 63.0C Adequate 63.0C Adequate
Sightseeing spot 1 69.0C Adequate 635C Inadequate
Sightseeing spot 2 70.0C Adequate 685C Adequate
Train station, outside 70.0C Adequate 60.0C Inadequate
Train station, inside 66.0C Inadequate 62.0C Inadequate
Bank 63.0C Adequate 700C Adequate
Hospital, outside 1 64.5C Inadequate 65.0C Inadequate
Hospital, outside 2 63.0C Inadequate 62.0C Inadequate
Hospital, inside 68.0C Adequate 675C Inadequate
University 1 64.0C Inadequate 65.0C Inadequate
University 2 64.5C Inadequate 64.0C Inadequate

“Temperature was sured promptly after the sample cup was filled
“Adequate level means that the temperature wasn’t lower than 63.0C

Table 2. Total standard plate counts of milk coffee and adlay tea samples

Locations Milk coffee” i Adlay tea" i
SPC Result SPC Result
Intercity bus terminal 1 Adequate 0 Adequate
Express bus terminal 1 Adequate 7 Inadequate
Sightseeing spot 1 0 Adequate 0 Adequate
Sightseeing spot 2 0 Adequate 0 Adequate
Train station, outside 1f Adequate 100 Inadequate
Train station, inside 0 Adequate 100 Inadequate
Bank 1* Adequate 3 Inadequate
Hospital, outside 1 0 Adequate 100 Inadequate
Hospital, outside 2 1 Adequate 100 Inadequate
Hospital, inside of Adequate 100 Inadequate
University 1 1f Adequate 100 Inadequate
University 2 0 Adequate 22 Inadequate

‘Samples were diluted in sterile water to 1:100

' Inadequate means that the total plate count was higher than 1
A fungal colony was observed

SPC, Standard Plate Count
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Table 3. Results of the questionnaires about drink vending machines

Contents Respondent (N=81)
Sex
Male 20 (24.7%)
Female 61 (75.3%)
Awareness of hygiene-related laws
Known 27 (33.3%)
Unknown 54 (66.7%)
Expectation of machine cleaning
Daily 37 (45.7%)
Weekly 39 (48.1%)
Monthly 2 (25%)
Every time when supplying 3 (3.7%)
Presence of melamine in the coffee cream
Known 61 (75.3%)
Unknown 20 (24.7%)
Change in frequency of machine use” (N=61)
More frequent use 0 (0.0%)
No change 16 (26.2%)
Less frequent use 22 (36.1%)
No use 23 (37.7%)

“For people who knew that melamine was detected in

the coffee cream
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Table 4. Results of the questionnaires for drink vending machine users

Contents

Respondents (N=74)

Sex
Male
Female
Frequency of machine use
2~3 times per month
Weekly
2~3 times per week
Daily or more frequent
Detection of foreign substances
Yes
No
Hygienic state
Very good
Good
Normal
Bad
Very bad

17 (23.0%)
o7 (77.0%)
28 (37.8%)
19 (25.7%)
24 (32.4%)
3 (4.1%)
6 (81%)
68 (91.9%)
(0.0%)

(2.7%)
38 (51.4%)
31 (41.9%)
3 (4.1%)
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