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Table 1. pHs, Temperatures, and Total Viable Counts of Cup Soft Drinks and Hot Beverages from Automatic

Vending Machines in "Taiwan

-

v bﬁbt({jl Average
‘ Specimen r Temperature labte Lount Viable  Unsatisfactory
Drink No. pH (C) (log CFU/ml) Count Rate( % )

Summer Winter  (log CFU/ml)

0.45 0.85 0.77°" 0.0
1.39 1.64 1.50 0.0
4.60 4.86 4.66° 68. 2
4.77 5.25 4.98° 72.2

Condition

Hot [Lemon tea 10 2.09 77 .
Cotfee 40) 5.63
Cocoa 22 7.10
Fruit-milk 18 6.67

-

-]
oy
Gy O oo O

-]
™

Cold Coliee 21
Cocoa §)
emon tea o)

Carbonated  Cola 42

D. 83
7.27
2.76
2. 33

2. 45 3.17 2. 50 4.8
3.08 Z.03 2.94% 16.7
2.08 3.23 2. 94 12.5
0.87"7° 1.81°°7 1.15* 0.0

Sarsaparilla 20 2.82 - 1.56 1.74 1.71% 0.0
[Lemonade slda 19 3.12 _ 1.76 1.68 1,73 5.3
Orange soda 19 2.93 - 1.79 2.22 1.95> 5.3

“ Means with different subscripts differ significantly(P<<0.05)
* *Differ significantly(P = 0.0008)
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Table 2. Microbial Flora in Cup Beverages Taken from H(R =) 1H At

Automatic Vending Machines in Northern Taiwan Bacillus %%
Drink Identified bacteria HH R A L £ Baczllus & A Staphylococcus !ﬁfﬂ
' ' i (R HIERUR, 4t AR SOR]
Fruit-milk %{regpégéﬁius uberis, Bacilus. cereus, B AN B R i AR ,{f ,f“ ut}
A E’j B cereus Py,f?*;? L W i TEAL
Hot cocot g (l:irfzu[a? s B, th B. subtilis, B PEIE R BEZAAR L 5E 100 fH P19 H
ot coco icneniformus , B. thuringiensis, . -
Group D Enterococcus faecalis Hég Subt;il‘éﬂii f) licheniformis J5 48 2y
} * e Bl mlmﬁ‘-}* 3
Hot coffee - Subtilis, B. cereus, . 5‘5@5&4’5%%%@ ?"? 1 P~] ﬁé{’t/‘ “J e Wﬁ@: fﬁf

B. licheniformis, Serratia fonticola

Cold coffee Acinetobacter calcoaceticus bio . Enterococcus faeczum A umeE R o B A
. anitratus Actnetobacter calcoaceticus bio. anitratus (5

. ) o jjA E fCZECl um ﬁ/‘} """ i gﬂé {}‘? //g:; fl J )\ ﬁ% ______

| Y HE A 75 B K JEOD i BELAE EUEL R] al B

Streptococcus Al Bq_g:illus JBS A R 5 R R th 72 A7 M Rk R, HER T R R AR K 2 B
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subtilis 2.33~3. 124&5('.‘ ) pH 1 P I I P
B. circulans B. licheniformis .B. thuringi- ﬁk}{quﬁ_ S NS RIORE S A 4k e kel T
ensis 2 e ST BB, WL D) A4 U TR A IEBOASBE T SN BR £7 07 B
) A 1 (endosporeb)ﬁfﬂbﬁk(”’g 5y BT BB 1 i ﬁ**;:::;.m AR P AR A AR T 4 A0 BE 11 (oxy-
KERTHURG 55 J) 08D T WIS S5 50y aT kS gen vension), i HBERRAC RHI I Rk}
A2 b W B DA A i A HE 5.0 < 10 5% AR 7 P R VA P S P 11 A 2 0805 S R

CRU/g BIRIOY B30 13X 10~ 40100 2 HPURIOAS |-y B RO R AL A

Table 3. Microbiology of Fruit-milk powder, Cocoa-mix, Chocolate-mix, and Chocolate-cocoa mix

Specimen Brand Viablzugx}um Identified bacteria
(log CFU/g)
Frait-milk A 2.88 Bacillus cereus, B. licheniformis
Powder B 3.38 B. cereus, B. licheniformis
C 2.54 B. subtilis, B. licheniformis
B. sphaericus
Cocoa-mix D 2. 25 B. licheniformis
E 2.22 B. subtilis
F 2.57 B. subtilis, B. licheniformis
Chocolate G 2.16 B. cereus, B. subtilis
-mix H 2.51 Staphylococcus . aureus, S. epidermidis
B. subtilis
Chocolate I 2.93 B.subtilis, B. licheniformis
Cocoa-mix J 2.33 B. thuringiensis, S. warneri
K 2.11 B. sphaericus
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Microbial Sanitary Properties of Cup Soft Drinks and Hot Beverages

from Automatic Vending Machines in Taiwan

YUEH-JONG CHUNG-WANG, LI-PING KUO, A-YANG LIN, JASON DALANG HONG AND YU-YUN TSAI

National Laboratories of Foods and Drugs, Department of Health, Executive Yuan

ABSTRACT

Totally

hot beverages were sampled from vending ma-

459 specimens of cup-soft drinks and

chines at Taipei, Taoyuan, Hsinchu, Miaoli,
Taichung, Changhwa, Yunlin, Tainan, Chiayi,
Kaohsiung, Pington, [lan, and Hwalien. The

sample pHs were around 2.44~2.97 for carbon-
ated soft drinks orange soda, lemonade soda,
sarsaparilla, and cola; 2.73 for lemon tea; 6. 86
for cocoas 5. 62 for coffee; and 6. 43 for fruit-
milk. The average temperature of hot beverages
was around 74. 3~ 76. 0C. Mean total viable
count in hot lemon tea was 5.9 colony forming u-
nits (CFU)/ml; 14.1 in cola; 31.6 in hot coffee;
0l. 3 in sarsaparilla; 53.7 in lemonade soda; 89. 1
in orange soda; 3.2 X 107 in cold coffee; 8.7 X 10

in both cold cocoa and cold lemon teas 4.6 % 10

in hot cocoas 9.6 X 10" in fruit-milk. The mean
total viable count in specimens taken in the sum-
mer was significantly lower than those in the
spring and winter (p<<0.05). The unsatisfactory
rate of microbial sanitary condtions for cup soft

drinks and hot beverages in total viable count was

15.4% . About 3.2% of soft drinks was contami-
nated with coliforms with the most probable
number of 0.9~ 24 MPN/ml. The soft drinks
included
lemonade soda, cola, coffee, cold cocoa, and
fruits-milk. Streptococcusuberis, Group D En-
terococcus faecalis, Bacillus subtilis, and B.
cereus were detected in fruit-milk; Group D E.
faecalis, B. subtilis, B. cereus, B.
circulans, B. thuringiensis, and B. Licheni-
formis were in hot cocoa; B. subtilis, B.
licheniformis, B. cereus, and Serratia-
fonticola were in hot coffee. Actinobacter cal-
coaceticus bio. anitratus was found in cold coffee

contaminated with coliform bactena

while Group DD E. faecium was in cold cocoa.
The baetena identified from fruit-rmlk powder,
cocoa mix, chocolate mix, and chocolate-cocoa
mix on the market included B. cereus, B.
licheniformis, B. subtilis, B. epidermidis,
B. sphaericus, B. thuringiensis, Staphylo-
coccus aureus, and S. warneri .

Key words * Drinks vending machines, Total viable counts, Colifrom, Mcicrbial flora.
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