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ABSTRACT - This study aimed to investigate microbial contamination of Dutch coffee in Gyeonggi province,
South Korea. A total of 70 different Dutch coffee were purchased from an offline market (food service business oper-
ator). Two types of coffee were considered: “coffee made from food service business operator” and “coffee made from

food manufacturer.”

The levels of total aerobic bacteria were 0.74—6.21 log CFU/mL in 15 samples and fungi were

0.70—4.00 log CFU/mL in 21 samples. Total aerobic bacteria was detected at higher levels in “coffee made from food

service business operator” than in “coffee made from food manufacturer,”

and the difference was not significant.

Three samples in “coffee made from food manufacturer” exceeded the standard for total aerobic bacteria. Escherichia
coli, Coliform, and 12 types of foodborne bacteria were not detected in all samples. The extraction method detected
no difference in cell counts of total aerobic bacteria and fungi. Therefore, to reduce microbial contamination of Dutch
coffee, managing hygiene while maintaining the refrigeration temperature from the bean management stage to the sale

process is crucial.
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Table 1. Specific genes of foodborne pathogens for multiplex PCR kit
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Multiplex PCR kit Pathogens Target gene
Listeria monocytogenes prfd
PowerChek™ Gram Positive Multiplex Detection Kit Clostridium perfringens pa pe
Bacillus cereus groEL
Staphylococcus aureus femA
Salmonella spp. invA
Yersinia enterocolitica inv
Vibrio parahaemolyticus toxR
PowerChek™ Gram Negative Multiplex Detection Kit Vibrio cholerae cix
Campylobacter jejuni hipO
Campylobacter coli lysC
Shigella spp. ipaH
Enterohemorrhagic E. coli (EHEC) stxl, stx2

Enterotoxigenic E. coli (ETEC)

ST(STh/STp), LT

PowerChek™ Diarrheal E. coli 8-plex Detection Kit Enteroinvasive E. coli (EIEC) ipaH
Enteroaggregative E. coli (EAEC) aggR
Enteropathogenic E. coli (EPEC) eaed, bfpA
PowerChek™ Vibrio vulnificus Detection Kit Vibrio vulnificus wh
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Results and Discussion
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Table 2. Investigation of extraction method of Dutch coffee

Extraction method Sample No.
single 27
Types of brewed beans .
blending 43
. < 8 hours 8
Extraction time
> 8 hours 62
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Table 3. Microbiological contamination in Dutch coffee products

Microbiological contamination rate in samples (log CFU/mL)

Type of samples Total aerobic bacteria
E. coli Coliform
DD < 2-5 >5 Min Max  MeantS.D.
Coftfee made from food ferwce business operator el 0 53 ) 3 | 074 621 30441479
(n=64)
Coffee made fro(rrrll:f6o)0d manufacturer 0 0 ) ) 5 0 148 )81 2.08£0.80

"Not detected.
YNumber of samples.

HTotal aerobic bacteria in the type of samples was not significantly different (P>0.05).

71&o At LS WA o & Zo® AlgH
& Ao} F8e) Aol
L oA#o W ode AER AHgHI gor 4
E2 #8493 Joh7 4F 434 /)
A5 dgEe g 10015}
o} 914 e, 4ot
el 79 n=5, c=1,
Aoz thAF L AT+
=& A AN HEHA ot ol o
g A A= él Ol—rOW UTHL & 5 UATH(Table 3).
55 dAAT 704 et Pathogenic Escherichia
Clostridium  perfringens,

k=)
Y
o

g
k)
o
M

f
N Moo
4
rlo
N
M
o
(0
oxl
i

&é
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Staphylococcus aureus, Salmonella spp., Yersinia enterocolitica,
Vbrio
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Table 4. Contamination of yeast and mold in Dutch coffee products

A} Al FollA Hulste HXAY 307 5 FFol7t
& °F 60%= 2.6x1.7-3.5£3.4 CFU/mL (0.41-
0.54 log CFU/mL) =22 YElytt}. Park 599 A+
ANMe 3470 F 470A TR g7t AEEALH
H 8.35x10*° CFU/mL (2.92 log CFU/mL)Z ¥ A1
o =4 AE=EA

HAAFNA AEH Adre T2 A9 45771 4
ol & & ot wgh, YA VAR & 2 T}
Fote 2y A mEME AHEFo T2l 7 A
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ATolM Ade F& & & 7Hehe oA AW
I HEFo| ol Ay A7 2 AFANAM FFol7t LA
He, A A w5 A W mEbe o F
7o FFol7 HAEATA BaEnt ATy, Fefo=
Wzigo] Zstal e RN LTSS Aspergillus
7V 2 WA A AT Fol X Aspergillus ochraceus?t &

A=A t= Ba7F QY. dspergillus ochraceuse 27454,
7].5/\4 U:]OﬂE/H 7]“&10131-0 o]oﬂt EZ09] _J_ﬂﬂ'%
)ﬂo]a}t Zgo] EAS AAEE Ao T oA o}ﬁrw)
webA, HAALE —ir%@ WH HFE ?‘”H ste] FHF3
HAG A HFFe] 2

Contamination rate of yeast and mold in samples (log CFU/mL)

Type of samples -
N.D." <1 1-3 >3 Min. Max. Mean+S.D.
Coffee made from food jervme business operator 467 12 3 0.70 4.00 2 0241.029
(n=64)
Coftee made fro(rrrllzfg)od manufacturer 3 3 0 1.00 235 1.8140.72

"Not detected.
YNumber of samples.

»Yeast and mold in the type of samples was not significantly different (P>0.05).
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Table 5. Microbial contamination of Dutch coffee according to extraction method

Total aerobic bacteria Yeast and mold

Extraction method

Mean+S.D. (log CFU/mL)

single 2.14%1.21Y 1.94+1.14%
Types of brewed beans .
blending 2.66+1.04 2.02+0.89
o <8h 2.27+1.16 2.08+1.10
Extraction time
>8h 2.75+1.08 1.88+0.84

! Total aerobic bacteria in the same variables was not significantly different (P>0.05).
? Yeast and mold in the same variables was not significantly different (P>0.05).
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