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Microbial Hazard Analysis of the Manufacturing Processes for
Frozen Korean Cold Noodle, Naengmyeon

YuJung Kim®, HyeJin Kim, Youngeun Lim, Huijie Yang, Seulgi Park, Jin-Sook Cheong, and Ae-Son Om*

Department of Food and Nutrition, Hanyang University

Abstract: This study investigated the microbiological hazards in the manufacturing processes of Naengmyeon. Sanitary indicative

bacteria, such as aerobic plate counts and coliforms as well as pathogenic bacteria, were examined from raw materials,
manufacturing processes, working area, 17 utensils and equipment. The aerobic plate counts for raw materials and arrowroot starch
estimated as 0.77+0.68~5.02+0.28 and 5.02+0.28 log CFU/g, respectively. Coliforms were detected from wheat flour, buckwheat
flour, and potato starch. Staphylococcus aureus was detected to be 0.61+1.06 log CFU/g in wheat flour and 0.20+0.35 log CFU/g in
buckwheat flour. During the manufacturing process, aerobic plate counts for kneading process were 4.544+0.34 log CFU/g. But after

the press out and heat process, contamination of aerobic plate counts and coliforms decreased and remained at a low level until the

release process. Aerobic plate counts before washing disinfection of screw were 3.28+0.62 log CFU/100 cm?, the level of which was
high in utensils and equipment that had contact with employees or water. These results represent not only an important indicator for
the hygienic level but also a scientific basis for analyzing biological hazards, which lead to the introduction of HACCP for the

production of safe and hygienic cold noodles processed by manufacturers.
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Figure 1. Process flow chart of frozen Korean cold noodle, Naengmyeon
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Table 1. Microbiological level of raw materials for frozen Korean cold noodle, Naengmyeon

(&S log CFU/g)

Aerobic plate

Enterohemorrhagic

Sample o Coliforms S. aureus L. monocytogenes B. cereus Salmonella spp. E coli
wheat flour 3.10+0.41" 1.29+0.51 0.61+1.06 ND ND ND ND
sweet potato starch 2.13+1.95 ND? ND ND ND ND ND
potato starch 1.88+1.65 0.10+0.17 ND ND ND ND ND
buckwheat flour 3.59+0.62 0.65+1.13 0.20+0.35 ND ND ND ND
arrowroot starch 5.02+0.28 ND ND ND ND ND ND
cocoa powder 0.77+0.68 ND ND ND ND ND ND
food dye 1.40+1.22 ND ND ND ND ND ND
cold soda 1.49+0.85 ND ND ND ND ND ND

YMean+Standard deviation.
INot Detected <1.0 log CFU/g.
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Table 2. Microbiological levels of various phases in product flow for frozen Korean cold noodle, Naengmyeon
(&$1: log CFU/g)

Aerobic plate Enterohemorrhagic

Sample J— Coliforms S. aureus L. monocytogenes B. cereus Salmonella spp. E coli

warehousing 3.22+0.37" 0.10£0.17 ND? ND ND ND ND

storage 3.11+0.37 0.28+0.49 0.43+0.75 ND ND ND ND

measurement 3.47+0.29 0.48+0.84 ND ND ND ND ND

mix 3.83+£0.19 0.62+0.24 ND ND ND ND ND

kneading 4.54+0.34 1.06+0.10 ND ND ND ND ND

press out/heat 0.37+0.64 ND ND ND ND ND ND

cooling/cut 0.73+0.63 ND ND ND ND ND ND

dry 0.77+0.68 ND ND ND ND ND ND

metering products 0.67+0.58 ND ND ND ND ND ND

inner packing 1.10+0.17 ND 0.33+0.58 ND ND ND ND

metal detection 0.79+0.71 ND ND ND ND ND ND

outer packing 0.77+0.68 ND ND ND ND ND ND

freezing storage 1.12+0.65 ND ND ND ND ND ND

release 0.67+0.58 ND ND ND ND ND ND
YMean=Standard deviation.
?Not Detected <1.0 log CFU/g.
7t Bad Roz AR 4 HZAIM Y =70 BH AT 24

WA MAES B8 W2 S aureus Y Az 8= F 1TAEIE A ST, AR,
0.43£0.75 log CFU/g, 0.33+0.58 log CFU/gS. & ZHZ=HA 235, &7, 3, dduelo], Wz, AAA L, 54
a3 9o BE I E HAEHA &t 71E - A= AE71, Axuelo], that, AT, F970, AR FF
g o] WEZTGNA] S aureusSFL ARG 3 2 A, WA SRR AH - aE 5] ]8R] Al
2 Afe] olgh wape o] WA Zlow Wit e ¥ SHES AR A= <Table 3>9F 2. oA

#9] A BE ARAE B =X HAEHA skt

3. M|z=grdel n|MEstA 2ol AH - 25 A dublFS 235 3.28+0.62 log CFU/100

Aol AT v 7hd B WA, dure e’ 2 7P Wol AEHASH, W2t 2.76+0.44 log
A REAT B B el MlF Ak A Akl CFU/100 cm?, A& 9] $5=2%] 220+0.62 log CFU/100
of thet FFHsht A A= <Figure 2> YERAAT em?, AF 2.05£0.04 log CFU/100 cm?S. 2 T} A|2A|AH 2

o) dubile AT MEAT 1Y R U mel Hs) AR L Baje] Pe] Be MM B BT
A 24z HF A= A 2.80+2.55 CFU/plate, 2.40+1.13 oA LRkl QAR A AEEHUT AIH - Lo &
CFU/plate, QWH1S 9,60+1.70~17.20+21.21 CFU/plate Az Al g =] AibAl#-S ND~1.21+1.33 log CFU/
2 AZHAJ AH - A5 & A7) 7t B g 100 em® M2 #5727} 748k
< ALk YR 2ol A dubAlde] QHE o] | Kim(2008)2] A7olM = w57]e] dvtid P =7}
A skt ol A SHkE Al - A5S B 5.7~6.8 log CFU/100 cm’Z T} “du]e] vls|] =4 HES
Aol FEeshtel o3 e9s AL Az T4 Fom o]z wEr] el A3} o] FFEo] mdEe] ¥
el wapeHe] 7hs S Wl fH s dert & o 25l7] £ AFAAYS AFSIATE g 23Fe] 5
AL Tk Azt ojziTh, A= B FAoNA Y] YRHT AN FEeR &

2ol el gt AH - % WS BF HEHA AF AT SR vk el S vE A
294t} Korea Food and Drug Administration (2018)= 2t o2 B3
A 7o FEYahtel gk 71ES dukAl 7E 3E Korea Food and Drug Administration (2018)°] wh=w
792 30 CFU/plate ©]a}, 3472 50 CFU/plate ©] 74 A 9 2] =3 ¥ Q9® HAF 71E dukAlA
3l dukdS 100 CFU/plate ©]3tolw, thdatt2] 7% £ 10° CFU/10 cm? ©|3} 282 tAFe SAJo|t) =
HE 790N AR AXT B d72de AH - a5 ATE 23AFE A BE A B =97} o] VEAE

=N Xe: |
A= |
AF FATA3 QT BF 9] AFA BSahch WESRE 22 Hot AM W R el & olFol
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Figure 2. Air-borne microbial levels at working area in the factory

Table 3. Evaluation of sanitary indicative bacteria of utensils and equipment in manufacturing area
(&21: log CFU/100 cm?)

Sampling Before washing - disinfection After washing - disinfection
place/equipments Aerobic plate counts Coliforms Aerobic plate counts Coliforms

Scraper 1.65+1.86" ND? 1.21£1.33 ND
Shovel 2.05+0.04 ND ND ND
Kneader 1.31+1.17 ND ND ND
Jigger ND ND ND ND
Screw 3.28+0.62 ND ND ND
Extruder 0.43+0.75 ND 0.33+£0.58 ND
Noodle Mould ND ND ND ND
Cutter ND ND ND ND
Cooling Machine 2.76+0.44 ND 1.44+0.76 ND
Electronic Scale ND ND ND ND
Metal Detector 0.33+0.58 ND 0.3340.58 ND
Conveyer Drier 0.43£0.75 ND ND ND
Cart 0.77+0.68 ND 0.49+0.85 ND
Hand Cart 0.33+0.58 ND 0.33+0.58 ND
Inputter 0.98+0.98 ND 0.53+0.92 ND
Faucet at Washing Room 2.20+0.62 ND ND ND
Faucet at Kneading Room 1.20+0.35 ND ND ND

DMean+Standard deviation
DNot Detected <1.0 log CFU/100 cm?
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5 P o] ¥ o FAE,
Az 34, AR, AZAE 2 =785 ez $1AA
BAFETAR, NS BRI AES aureus,
Salmonella spp., L. monocytogenes, B. cereus, Enterohemorrhagic
E. coliyll st AALE T3l mIAESH sl ad #4984
et grbAle] A A-FAEANA 0.77+0.68~
5.02+0.28 log CFU/g?] Fo8 HAEHANoH, 53] 7A5
l A7HRe vkl 9= 7HE A vERsTh o

2 7R, WU, AR AEEAT DRk
WAL A S aureus?t ZFZF 0.61£1.06 log CFU/g,
0.20+0.35 log CFU/gAZ=lom 1 £]9] - FAlEd =
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