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Microbial Quality of Street Foods Sold by Season

Young-Ho Seo

Dept. of Food Service Culinary, Wonkwang Health Science University, Iksan 570-750, Korea

ABSTRACT

This study examined microbiological contamination of street foods(kimbab, fish cake, Korean sausage) by microbiological
analysis. A collection of 360 samples of street foods was obtained seasonally in four major cities(Seoul, Daejeon, Busan, Gwangju)
in Korea. Aerobic mesophilic counts ranged between 1.0 and 9.9 log CFU/g, with the highest count recorded from Kimbab.
Counts of psychrotrophic microorganisms were as high as those of mesophilic microorganisms. Total coliform populations between

<1.0 and 7.5 log CFU/g were found in 53.6% of samples. Escherichia coli

4.4%, Staphylococcus aureus 7.8% and Clostridium

perfringens 3.3%. Salmonella spp. and Listeria monocytogenes were not detected in any of the samples. Kimbab purchased in
spring and summer showed higher S. aureus and CI. perfiingens contamination rates. Microbial contamination levels determined
in the present study may be used as the primary data to execute microbial risk assessment of street foods.
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sl 2% 3 FAs Fa18 9, TEA
, TS AFTH FEHO e WS o83t
39 AAEITHKFDA 2012). Al8 25 g& x}F 3}
Q1 2kekEol(1 g/L peptone X 8.5 g/L NaCl 37} 225
mLo] ¥ ¢] stomacher (Stomacher Lab Blender 400; Seward,
NY, USA)Z 3023+ @83 A A|FEH o7 slal, A&
ﬂ S HiF O]/K].%.Zoﬂ o7 Iﬂ—;—ﬂtﬁi _,]/\40]‘04 ;}(j _Q_ HH;(]
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o HE3ke] 35C, 24A17F vt & A4S FIT) &
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=
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3) Salmonella spp.
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4) Staphylococcus aureus
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6) Clostridium perfringens

C. perfiingense 87173 JHIE FASIEA AH =A%
cooked-meat B X|(KFDA 2012)°4 30C, 2417t F<F = uf
&S Y. Eul 2 perfringens selective supplement—
3-8k tryptose sulfite cycloserine agar (TSC, BD)oll HE3$
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A, wd, oA5S 47 120094 AT

] TS AAZ o E 5.1~9.9 log CFU/g 2 7
ZHoH, Fdghe AL, & AF 47 73, 7.8, 84 log
CFU/go2 Yeh, IA7F Od45E iz oz =4 1=
HArk IubAo g AFX FE7)/3T-S 6~7 log CFU/g
oAl 7] Ko7} ARkt g4 ITkSolberg ef al 1990).
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ANBE BF 11671(96.7%) & YElgon, £3] oEHd=
EE AlFA 6.0 log CFU/g ©)do.z2 vehd, fA#eol
ARl e AR YElgth o5 U8 TEE <1.0
~3.7 log CFU/g2] HHE HEHNoH, AFE Aol= A
o] Yeh}A] 2skth <=t 1.1~8.6 log CFU/ge] W E 7
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Table 1. Frequency of total aerobic mesophilic bacteria in street foods of Korea

Population (log CFU/g)

Season Samples Range Mean
9.9~8.0 7.9~6.0 59~4.0 <4.0
) Kimbab 11 27 2 0 51~89 7.3
Winter Fish cake 0 0 0 40 <1.0~3.6 25
(Jan~Feb)
Korean sausage 0 4 36 1.1~5.5 2.8
Sori Kimbab 26 12 2 0 58~99 7.8
pring .
Fish cak 4 1.0~3. 2.
(Mar ~ May) ish cake 0 0 0 0 0~3.6 8
Korean sausage 2 1 8 29 1.2~8.6 3.7
S Kimbab 35 5 0 0 6.0~9.9 8.4
Hmmer Fish cake 0 0 0 40 12~37 2.8
(July ~ Aug)
Korean sausage 1 6 11 22 1.2~84 4.0
Table 2. Frequency of psychrotrophic microorganisms in street foods of Korea
Population (log CFU/
Season Samples P (log g Range Mean
9.9~8.0 7.9~6.0 59~4.0 <4.0
Wi Kimbab 9 26 5 0 45~8.38 7.0
mter Fish cake 0 0 0 40 <1.0~3.4 22
(Jan~Feb)
Korean sausage 0 0 3 37 <1.0~5.1 2.6
) Kimbab 21 16 3 0 51~9.2 7.7
Spring Fish cake 0 0 0 40 1.1~3.6 2.6
(Mar ~May)
Korean sausage 2 1 6 31 1.0~8.6 3.6
S Kimbab 33 6 1 0 44~9.6 8.0
dmmer Fish cake 0 0 0 40 1.1~3.5 25
(July ~ Aug)
Korean sausage 0 7 11 22 1.2~17.6 3.6
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Eith 283 e A5Hl 7139 Al8A 6.0~7.9
log CFU/g S+ 2.2 FAd7ro] HAEH O] I3 AlFolA 9
Ao EA-o] = Aoz YeRIT) Garg et al(1990)
S Az B Foll FI/NAETY TPATO] FARE o=
AT Hastglom, H2x Agshes Bt Ui &
Wdtte] AEdve R ® )tiNguyen-The & Carlin 1994).
TESH Ragaert et al(2007)Y] AToA e dFEEY AHAXEFE
©] 7~8 log CFU/g o’¢Q w “FF7H7} =LA stetstar, &
HIZL 7| S 5ol M ZA] AR AR, A7t o] A5 d
o dtar A Bi=A] MAE AT & = glokal Barst
Atk

2. Total Coliform &! E. coli

Total coliform& Table 3948} o] AA A& 36074 F
193704 AZ5 o] A|79] 53.6%2] HAEES et Al
AEE BW, AL, &, 50l 27 500, 43.3, 45.8%°] AF
ES Yehfo] AW Aol =4 Foktk Ay 120719
A8 ZF 117704 HEHASH, 4.0 log CFU/g ©1F A&
H A57F 85702 70.8%2] = HEES HAth 53] o
E4dol AwtollA 6.0 log CFU/g ©)’3o.2 HEH A&7} 15
7A(37.5%) 02 YER, o5 WA B9 4A 255 Alavt
A 927t 2 B ® UEith A thdd A5 E A
B3l= Bitxe] 2FolHA, $o] Bol 7= ] 4o
2 A3 o] 22090 o8 2F=E 4= AW (Yoon ef al 2007),
ERuERP| A Ao WA o] FuljEE Ao g mAE]
212 5 e fslals s WEstar ok =3 F
o] =& = AlZke] BowA dATY HAY Zh 73
F oA Ee] ofgt it S2lo] S Aoz HHHT o

Ao A o]F-L 4.0 log CFU/g o1 AEE A87} 9
o W9E <1.0~3.6 log CFU/go & Uehyith 53] AL
9 total coliforms”’} AEH A8 1HOE, AlFE0] FAIZ

(E 9 oy ol

ea HoFA o} fA R EE

AT F UAEF oJFolu FES S5 T total coliforms
7} &3] o#- Bo|Ud Zoz AT = 27
Aol A AEE ] 22.5%] HEES BIom, 53 A5H
4.0 log CFU/g o1 AZ9 A 87} 242 24 gllor, W
+ <1.0~5.5 log CFU/go & YEdth 2] 2% total coli-
forms®} A th2 ATE AW EW, Kim er a/(2007)> 2
Aol A dvljsle At o] o)A 742} 3.1, 0.6 log CFU/g
9] total coliforms7} HEE 3L, Ser et al(2000)S L&EE=
FAZ Aol A 6.0 log CFU/g 2.2 total coliforms”}
AZE AT Bastok 5245 gFe ddd A= 3
AL ABFAL A T FEY] AR 912 o] £ Al
77 A#E] e AoZ vehar =, of2lsk #3ol
A1 total coliforme 2| AAA T 2] P EA] o] &E &= 3o
gzt Ao

2AY 2F 360719 W E. coli A} ZIH= Table 401
YER AT E. colie AT oA 1571(4.2%)°] A&
AoH, ojFoM = HEHA G3hth AFEE B ALH
@)EY AFHTA) AF NErF w8k, AgEEs
FAR A 7710] AEFH ] O AYRY 52 HEES
HATE E. coliv AFAATE] FH A ARAMTOEA
2 AFH3he AFAM e AEHME <t He Alrolth
(Frazier & Westhoff 1988). 18|31 $-gUglol|l M= F4 2
FHANA E. colidll 3l S4715S 283k Bk 9l
’Foltt. wEhA] B AFAlA E. coliZt AEE EAAY 2
o] 749, 11 Aoy Aul = 7, =rh | Vel A9 3

Tl A AV vk 58 5 Aok 1R

A, Au] 2 237 B0 sl AT Mg 2%

%
7}
AR H2lE & AEF R o7 Hagt Ao
A

WU ool R o |

Table 3. Levels of the total coliforms on street foods of Korea

Population (log CFU/g)

Season Samples Range Mean
8.0~6.0 59~4.0 1.0~4.0 Not detected
Wi Kimbab 4 25 9 2 <1.0~7.0 4.3
mter Fish cake 0 29 <1.0~2.0 0.0
(Jan~Feb)
Korean sausage 0 0 5 35 <1.0~3.8 1.8
Sori Kimbab 6 20 14 0 1.6~74 4.5
pring . -~
(Mar ~ May) Fish cake 0 0 22 <1.0~3.2 1.7
Korean sausage 0 2 30 <1.0~5.5 2.2
S Kimbab 15 15 9 1 <1.0~7.5 5.3
ammer Fish cake 0 0 12 28 <1.0~3.6 22
(July ~ Aug)
Korean sausage 0 2 11 26 <1.0~4.2 2.2
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Table 4. Detection of Escherichia coli in street foods of Korea

No. of positive sample

Season Region -
Kimbab Fish cake Sundae
Seoul 1 0 0
Winter Daejeon 1 0 1
(Jan~Feb) Busan 0 0 1
Gwangju 0 0 0
Seoul 1 0 2
Spring Daejeon 0 0 0
(Mar ~May) Busan 1 0 1
Gwangju 0 0 0
Seoul 1 0 1
Summer Daejeon 0 0 0
(July ~ Aug) Busan 2 0 1
Gwangju 1 0 0
2 ZE-e AAT 2F 3607100 HaNA S, aureus, Samo- 247“(20%) C. perfringens7} 1070 ZAEE ] 8.3%2 71 =

nella spp., L. monocytogenes, C. perfringensS 74/‘]—’3}0313]'
(Table 5, 6). S. aureus”} 287 AEFH ] 7.8%= 71& =4

YEelZ o™, C perfringens= 1273(3.3%)] HEES EMﬁ
™, Samonella spp. 22 A2T3} L. monocytogenes= ZE Al
BolA HEFA &t} AFEE BA ALHo S aureus
= 57(42%)°] AEEHAeH, 5 ARl A2 970(7.5%),
1473(11.7%)°] AZEAJTE C perfringens= 71-&20 273(1.7
%)o]l AEHY oY, B3} & 27 57(42%)% HEH
o] 7l&o] AT E HAEEC| HoHAE AS 1T F 3
ok 283 AFY FFEEE AWF7T 1204 F S aureus

Table S. Prevalence of foodbome pathogens by season

S HAEES RYE ARNME S awreus 173 HEHJN T,
"‘EEHT: S. aureus 37, C. perfringens 271°] ZAZH ATk A Y
HZ B FEAb A A A ZAA S aureus D C. perfiin-
gens7} 247 102, ko] G, T Ackel ¥is 71 35
o 728 ulow, N, WA, BFEAAL Ao 7o 2
o]} LA et

ZH /H_r] /\ML?_] 711:1]— oﬂ}ﬂ S aureuse 7—],\]_75]. O:]:IL @
= AHHETE Yoon et al(2007) AvjHoA Hwfjsh=s =
A A vt 34%9l A S aureus?t AEHJUTHL H s}
Ao, Kim et al(2008b)S 258712] At = T A7 258

No. of positive sample

Season Region
Staphylococcus aureus Salmonella spp.  Listeria monocytogenes Clostridium perfringens
Seoul 2 ND ND ND
Winter Dagjeon ND" ND ND 1
(Jan~Feb) Busan 3 ND ND 1
Gwangju ND ND ND ND
Seoul 3 ND ND ND
Spring Daejeon 2 ND ND 1
(Mar ~May) Busan 2 ND ND 2
Gwangju 2 ND ND 2
Seoul 2 ND ND 1
Summer Daejeon 4 ND ND ND
(July ~ Aug) Busan 5 ND ND 3
Gwangju 3 ND ND
Y ND : not detectable in 25g.
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Table 6. Prevalence of foodbome pathogens in various street foods

No. of positive sample

Food Staphylococcus aureus Salmonella spp. Listeria monocytogenes  Clostridium perfringens
Kimbab 24 ND" ND 10
Fish cake 1 ND ND ND
Korean sausage 3 ND ND 2
UND : not detectable in 25g.
ANA S, aureus7t 7.8% TR HEHJTI BB 5199 log CFU/gOE AZHA oM, 54 7 =4
ot o]A§ HEEC Ao)7) Jo S, aureusw FRFFIA ST YIS TV FARE dlHo g2 HEE
vl RIS HEEHE Assdolth S aureuss Aol o, Jg5dd AR = 724 6.0~7.9 log CFU/g
g BExHE 54w 1 09 HEE ksl AFe]  FEOE HAESHIUT Total coliforme 53.6%9] AEES
L9E 713® gon, I A4S Aoty vh A= A, EhliRle, ANke] 70.8%914 4.0 log CFU/g ©%d AZH A
At 2 ool Alx Al 28] FARS] WiEe R o] fojRte th E coliv AW oA 1570] HEEL o, ofFo|
AE ARMAS wl, Algol] ofgh edo =z AzZtET) wEbA S ANe HEHA AT AT5T T S aureus”t 2871(7.8%)
aureus®] TEZ Q] ovlo] ojFH iyl IR 28] FAAE o] AZHA oM, C perfiingens= 127(3.3%)°] A=A}

o] AT AN AHo] 2 7EH, 35% T IF AH o
AU AFREES AFxE ] FostR] gofof gtk HIZoll=
o™ S aureus BAC] ool we} ARHHRA Mo BA W
Hol obd AAsh= =49) FAlol thek A7 X1d = ol 8.
£ 3}5, enterotoxin AAHS JAEH= W, 4
Foll Ak 545 23, sisste el B3 AT Fol
Fe}A| o] Fo)A I AtHIm et al 2007). C. perfringenst
of YA HA Qo AN E G| AldZFolA =}
o E A Fo) HF ARE Az ¢
Joh B 1= 31 TkNovak & Juneja 2002).
S. aureus®} C. perfringens®l| 23+ 2%
Me AAE 2F Ax A A HE
! 79 S AR AeEst
WA e} A A&E AT o) F
ZEYFAANAE 05
253 Ve AAse
ot A8k 2319
A7 goug iy
dolsol thgk AA A<

aureus7} =2
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