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Microbiological Safety Assessment in Commercial Dutch Coffee

Seong Yeong Kim
Nutrition Education, Graduate School of Education, Kyonggi University

ABSTRACT This study investigated the microbiological safety (total aerobic bacteria, fungi, Escherichia coli, coli-
form, and food poisoning bacteria including Salmonella spp., Staphylococcus aureus, Bacillus cereus, and Listeria
monocytogenes content) of 11 Dutch coffee varieties currently available in coffee shops in Gyeonggi-do. The initial
bacterial count was detected as exceeding the safety standards of the Ministry of Food and Drug Safety in 2 out
of 11 samples. The average bacterial count after 1 week was generally higher in the samples stored at 30°C (4.88
log colony-forming units CFU/mL) compared to those stored at 4°C (3.26 log CFU/mL). The bacterial count of all
the detected samples stored at 4°C and 30°C exceeded the bacterial safety standard after 1 week. Fungi were detected
in 4 out of 11 initial samples and their average count was 2.67 log CFU/mL. However, E. coli, coliform, and food
poisoning bacteria, including Sal. spp., B. cereus, S. aureus, and L. monocytogenes, were not observed. Based on these
results, it was concluded that several Dutch coffee varieties served at coffee shops were not microbiologically safe
even when refrigerated.
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o= AVHFTHE tdoZ AFHAH SN A5 A}
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(Lee &, 2022).
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o} FFole AxIEHoZ GHEA Tk A1E
SN 1 mLe}l SAEE AE Ml 1 mLE aF 9 T3
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Sal. spp.©= AT S AN S S-S AR 25
mLol| 225 mLe] =24 4% A (buffered peptone wa-
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Rt AlRE 7lekA] ofH e Td AEAAAFHE dx
AP Ao alo] APz o o F-& glgqlt). e
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Table 1. Contamination level of total aerobic bacteria in commercial Dutch coffee by storage period at 4°C

Mean+SD (log CFU/mL)

Sample Storage period (weeks) F value P value
number 0 1 2 3 4
1 ND? ND! ND® ND* ND® - -
2 3.16+0.11° 3.15+0.031° 3.13+0.02¢ 3.12+0.07¢ 3.09+0.02¢ 0.53 0.714
3 4.20+0.02PY 4.35+0.02°¢ 4.53+0.01* 4.51+0.02% 4.46+0.01°8 - -
4 ND! ND! ND® ND® ND® - -
5 ND! ND! ND* ND® ND® - -
6 ND! ND! ND® ND* ND* 219.44 <0.001
7 ND% 3.21+0.040°* 3.18+0.043% 3.25+0.04% 3.32+0.02¢4 - -
8 ND! ND! ND® ND® ND® - -
9 ND! ND! ND¢ ND® ND® - -
10 ND! ND! ND¢ ND® ND® 5,926.57 <0.001
11 1.69+1.47°¢ 2.33+0.35B¢ 3.09+0.0294B 3.60+0.02°B 3.67+0.01°* 4776 0.021
F value 35.05 763.52 38,777.94 15,950.30 98,059.48
P value <0.001 <0.001 <0.001 <0.001 <0.001

UND means not detected.

IDifferent small letters in the same column mean significantly different at P<0.05 by Duncan’s multiple range test.
IDifferent capital letters in the same row mean significantly different at P<0.05 by Duncan’s multiple range test.

E AEEA &9 7 Algol A 15 Fo 3.21 log CFU/
mL7} & E o] AT F4 ehdr|Eel Hu & EdAXA
3 log CFU/mLE 23 H(X0.001). Z7]o] kA7)
AEHJE 28 A 8& 45 T7HA] dubAlF 71 AF 7]
Zroll wheh fre] A9l xpol & YEh A kot 3W AR
Z7)9] M8 25F(4.53 log CFU/mL)%t 3F $(4.51 log
CFU/mL)ell 7} =& o & WERITH/X0.001). 119
N Z27)dE ordd Ak 5 Jeloy 157 F
2.33 log CFU/mLZ Z7}3}7] A #ale] 23 Zo= 3.09
log CFU/mLE YEhdo] Hdis&dAXE =7317] A2
SHHAA 45 7] FEE] 3 U AdEshe] WS oA
HAATE F4 FA7F 54 & A02 YeERHTX

=

0.05).
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log CFU/mL), 3¥(5.60 log CFU/mL), 11¥(4.27 log
CFU/mL)S] 37 A& BEFolA 15 & dASA 5
2 YA THAX0.001)(Table 2). &0} 7H 2] A] g0
A% 4.26 log CFU/mLE 1j$- &2
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Table 2. Contamination level of total aerobic bacteria in commercial Dutch coffee by storage period at 30°C

Mean+SD (log CFU/mL)

Sample Storage period (weeks) F value P value
number 0 1 2 3 4
1 ND? ND! ND* ND® ND°® - -
2 3.16+0.11°9 5.40+0.02°P 6.23+0.01°¢ 7.7240.02°8 8.11+0.03** 4531.60  <0.001
3 4.20+0.02°F 5.60+0.01°° 6.66+0.01°¢ 7.95+0.01°8 8.39+0.01% 54,179.04  <0.001
4 ND! ND! ND¢ ND® ND® - -
5 ND! ND! ND* ND® ND® - -
6 ND! ND! ND* ND¢ ND® - -
7 ND* 4.26+0.01° 5.5140.01% 5.7440.01%® 6.05+0.02°*  104,824.80  <0.001
8 ND! ND! ND¢ ND¢ ND® - -
9 ND! ND! ND¢ ND¢ ND® - -
10 ND! ND! ND® ND¢ ND® - -
11 1.69+1.47P 4.27+0.03° 5.63+0.01B 6.09+0.018 7.36+0.03°* 32.35 <0.001
F value 35.05 157,783.54 1,144,361.22 624,312.04 220,462.36 - -
P value <0.001 <0.001 <0.001 <0.001 <0.001 - -

UND means not detected.

IDifferent small letters in the same column mean significantly different at P<0.05 by Duncan’s multiple range test.
IDifferent capital letters in the same row mean significantly different at P<0.05 by Duncan’s multiple range test.
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Aol sl A e S A AafoA B
ol ¥ ¢ltH(data not shown).
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era, Vibrio vulnificus, Shigella spp., B. cereus X-5°l
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Ad 58 F AxHA F @ D AzAPA A1

=

| Zol Aspergillus 45 ¥ %3}
o] Fusarium %5, Penicillium %5, Rhizopus % 52| thF3gh
FFole] TFH/ AY AF R AY dAFEAA LHAE]
gkth(Adhikari 5, 2020; lamanaka %, 2014; Vega &,
2010). WA & AFAAME JAdF T8 2480 1
Ay, z7] a5 2 F3Fol= 1159 AR T 4719 AR
A HAE(36.40%)% 3lo] 1= ATHTable 3). 2 A&
A 4.50 log CFU/mLE 7} 2 A% 3 Yehiglen
7THL 2.48 log CFU/mL, 32 2.10 log CFU/mL, 11¥&
1.59 log CFU/mLe] + & YERITH/X0.001).
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Table 3. Contamination level of fungi in commercial Dutch coffee by storage period at 4°C

Mean+SD (log CFU/mL)

Sample Storage period (weeks) F value P value
number 0 1 2 3 4
1 ND? ND°® ND* ND® ND* - -
2 4.50+0.02°) 4.48+0.01°° 4.85+0.01°® 4.85+0.01°® 4.87+0.01%* 571.08 <0.001
3 2.1040.17%¢ 4.28+0.02° 4.35+0.03% 4.30+0.02° 4.5440.01% 487.22 <0.001
4 ND! ND® ND¢ ND® ND® - -
5 ND! ND*® ND¢ ND® ND® - -
6 ND! ND* ND* ND¢ ND® - -
7 2.48+0.04°° 4.06+0.058¢ 4.12+0.027°5¢ 4.20+0.008°* 4.19+0.02°B 1,127.76 <0.001
8 ND! ND® ND¢ ND¢ ND® - -
9 ND! ND® ND® ND¢ ND® - -
10 ND! ND® ND® ND¢ ND® - -
11 1.59+1.38°8 3.30+0.04% 3.355+0.03% 3.386+0.010%  3.31+0.04% 4.77 0.021
F value 38.99 24,539.96 46,010.75 119,090.22 87,996.13
P value <0.001 <0.001 <0.001 <0.001 <0.001

UND means not detected.

IDifferent small letters in the same column mean significantly different at P<0.05 by Duncan’s multiple range test.
IDifferent capital letters in the same row mean significantly different at P<0.05 by Duncan’s multiple range test.

W2k BRags o 15 $ 21 (4.48 log CFU/mL),
3¥(4.28 log CFU/mL), 7¥(4.06 log CFU/mL)2] A& &
T 4 log CFU/mL °]’39] A#F & YR THX0.001).
119 Al8% %7] 1.59 log CFU/mLelA 15 3 3.30
log CFU/mL2] 79 5 YeER ] (7X0.05) 7] 52
L7 WAL TN E WEA YEls AoR A AH.
a8y 25 FHREE A F o FAE5E7 A Fotst
A e Ao Yk

30°Ce| B#APE wo] AidF 785 gk 13t
el vaus] Hoks of, A oR 27 FAHAEEE
weks WRE ol g} 4 BT et T F
Z7Vsbe A9E YERtH(Table 4). 7] 7/ 57}
AU 28 AEE 15 ¥ 5.42 log CFU/mLE F7}
455 Fol= 7.33 log CFU/mML7FA| fre] & o5 =713}

rlrpoh

Table 4. Contamination level of fungi in commercial Dutch coffee by storage period at 30°C

5 YERATHK0.001). 7 A& T8 15 T 5.21 log
CFU/mLe] HF 5 YElo] 5 log CFU/mL ©]/¢o]
AEHAS Bl olYe} 45 Foll= 6.76 log CFU/mL7}A|
Z7FF A THX0.001). L ] 3¥(6.43 log CFU/mL)} 11
H(6.13 log CFU/mL)¢] A|BEL 15 & 4 log CFU/mL7}
A Z718kaL 45 Fo)= 6 log CFU/mL ©1/e] A7 7}
AZEF o] 30°C B7|3t B¢ 73] AdF 7 Sk
AEE YEFATHZX0.001).

Hwang(2015)9] A& A Ao = HXAH 307
% 60%9 A=A 0.41~0.54 log CFU/mLe 77}
AZER oY, Lee 5(2022)2] A Aol A= A AT
A 64 T 3AdA AEFH] 50%2 HEES YERWL W
5 = 1.00~2.35 log CFU/mLZ BuH gt B A
A= A8 F 36.40%2] AdF HEES Uedlon

Mean+SD (log CFU/mL)

Sample Storage period (weeks) F value P value
number 0 1 2 3 4
1 ND¢? ND*® ND® ND® ND*® - -
2 4.50+0.02°% 5.42+0.02°° 5.9240.01% 6.62+0.01°8 7.33+0.01** 25,650.95  <0.001
3 2.1040.17%E 4.18+0.09° 5.46+0.02°¢ 5.82+0.01°® 6.43+0.01° 1,141.66  <0.001
4 ND¢ ND*® ND® ND*® ND*® - -
5 ND¢ ND* ND*® ND® ND® - -
6 ND¢ ND* ND* ND¢ ND® - -
7 2.48+0.04° 5.21+0.04°P 5.602+0.011°¢  6.435+0.011% 6.76+0.01°* 12,534.79  <0.001
8 ND¢ ND® ND¢ ND¢ ND® - -
9 ND¢ ND® ND® ND¢ ND® - -
10 ND¢ ND¢ ND¢ ND¢ ND® - -
11 1.59+1.38° 4.06+0.06% 5.27+0.01% 5.73+0.01% 6.13+0.02% 26.21 <0.001
F value 38.99 14,194.15 471,810.14 938,403.92 631,621.21
P value <0.001 <0.001 <0.001 <0.001 <0.001

UND means not detected.

IDifferent small letters in the same column mean significantly different at P<0.05 by Duncan’s multiple range test.
IDifferent capital letters in the same row mean significantly different at P<0.05 by Duncan’s multiple range test.
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1.59~4.50 log CFU/mL9] W& Hof A AT AnE7
e Boks uf ujf- =& 3] 7] JAdFHF LAEE
veERlTh W= ek 30°Coll A 45 E9t BastH A Xt
F 9] FolE AuE Asfo i 4F F 30°ColA Al
7.33 log CFU/mLE yedon Waero % 4.87 log
CFU/mLZ wj§- 2 &3 U0l e 7+ 30°CH]

ST T =
e olgl WAL ro e oo @ =Ax Azbsl S
=

oM Aspergillus ochraceus®} Penicillium verrucosum®)
A E vl o o5 L AEAAE ALtelE #F
2 28 x 9drH(Sibanda %, 2001). L ATFEA LS v =
do] Zate] A=A, WA 54 @ G o] wig- st
tH(Pfohl-Leszkowicz®} Manderville, 2007; Vilela %,
2010). AlF-248t2 1g 7|59 ¥gt2 ofdy] X9 H
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gl g AR o] UG o) FE 1 917 (Batista 5, 2009)
Ad AF L HAAY = 22 25 9 22 ddsEe o
EH W 7|3 Baetd GA wgol7 fAE 7heAd o
2Ath(de Fatima Rezende %, 2013). {2 Av 9] {5738
< ¢ e/l ~1d o R F7)F o] low dAn il wa}
B, e 25 2 AAT F87]70] thdate] v
AE 299 Ax 9 HAEAE &S VA 5 3
(Bokhari, 2007; Kwon %, 2021).
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