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the Importance of Food Hygiene Management
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Department of Food & Nutrition, Dong-eui University, Busan 47340, Korea

Abstract

The market size of the home meal replacement (HMR) is continuously increasing. However, there
are high concerns about safety such as poor hygiene of companies and detection of foodborne
pathogens in HMR. This study analyzed the contamination level of total aerobic bacteria and 5 types
of foodborne pathogens in 30 Ready-to-Eat foods (20 Gimbap, 5 sandwiches and 5 hamburgers). As
a result, it was confirmed that total aerobic bacteria were contaminated with at least 67 CFU/g and
up to 412 CFU/g in 12 samples. Staphylococcus aureus (11-132 CFU/g) and Bacillus cereus (41-233
CFU/g) were contaminated in 9 samples. The microbial contamination level was the highest in
Gimbap. Small amounts of foodborne pathogens can multiply during inappropriate distribution and
storage, causing foodborne illness. Therefore, to expand and growth of HMR industry further, it is
considered necessary to secure microbiological safety through continuous monitoring of HMR and
hygiene management of companies.
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7};8{} 4] (home meal replacement)o|&t AH|A7} 271291 2]}y glo] ItiZ AHstAu
L iz 5 texdTge B AT 4 UES A% - /1% - B 94, wze) Beo)
A1 ZS WSt} (Ahn, 2018; Kim and Jeon, 2015). Costa 5 (2001} 7MA7HAAIS 47]9] 718|182
ERolgd, A 2] gio] 7 % AR Ready to et (RTEY, 43 4 Wete] o 1582
ols}9] sHz])3flof Sl= ‘Ready to heat (RTH), ¥ A FES 71A=x2]7} BQA3t ‘Ready to
end-cook (RTEC)Y, 181 RTE Q5 435t AAE (o 44 AA, A, A S vk A7
25T YHREE dof Sl ‘Ready to cook (RTC)’©] IAlo|t}.
7P RARE S AR A SHAER F S4AF] - HYAERC] &5h, ol S4AFA
F, ARHYAE, SHZAFORE ARSFE 4 Stk (MFDS, 2021a). SA4FAECl | o)
7HE, 222 Qlo] A 4 Sl A, AR, WA, A4 5o AE, AlAHoAlFols AlA
9 e 5] 2o 1B AR AR, QAL 59 AES welv, Sz )0l Bkl
0] 2GS AR AR & ol T % 0, S 59| ABL ek} 4B A AR
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& AHAEL Costa 5 (2001)9] 7Pg7HAA] 7| aL2]o]l wfz} RTES] &3, SA2eAES
RTH = RHECO] &3Hhal & 4> Qlrk. 7P 4] APgo] A& 0x sirgof ufe} AFoloRE
AN 7Pt A S] B2 HOAE SeistEon, SAHHAE, AAdHAE 9 424
Fol Tfsto] 20224 19 19 7[E 02 THHXIME7IA] e (AA] A2020-98F)3H= 2102 513
oh (MFDS, 2021a). ZFEZZAES] o= ZEHA] 2 £48 5 - & - PAEL 7H4E 5
Zelo) 2t 7ol ARt fd % 2EHor P, AFEe 2ol et 2uR7} 7t
7ollA] ZhEsHA st} AHFHT 4 AEF AT AF = Costa 5 (2001)0] AR EFAA
5 RTCO] BRI & & ek s AER-5-3A19 20199 7HA1E AlARE @9 HalA
of T2, 2013 7PY7HEAS] i &3l oF 12 61 €, 2017d0= oF 2% 74 Yo
201395 tfH] 70.8% F7ISIAA 7R ASAIE Holal Qitk. 7PAA] F 7P Ak Higol
=2 22 BA, MEA] 59 SAHFAECR A A AHC oF 60%F AFA[sh= Ao
SIFAS (aT, 2019).

A 9] 7PTHRA FAL Aot g W 7859 ASE Al (P, FHEAT
o, AR, GAHEE Q, vhERA A, FEEA e, SRAEIHR HEPAA) o] o
sto] A7Eo] Qlet. Al ButAREC] ghete] EAE (0=5, =0, m=0) 0.2 HefstaL }lom, iy
T2 AdHAES] B n=5, c=1, m=10, M=100, SAHFAE 2 SHXEAE (B, BIAF
2 A - n=5, e=1, m=0, M=100.2 AL itk FMILT/4FH2 1 g I 100 ofstz, AR
deis EAEE BEohL Atk HHRA Al eA0t SRAEY R Hudd A SAF AR

o

20224 1€ 1958 AREA 2AE= ZHRSAIES] - didt, Ar|Eee, 24 tidtol
ot} #40] A Utk (MFDS, 2021a, Table 1).

olZfet Hof| e Erolal 7Tt A AEAAS] AER EE Aol HarEY glom, 3
- W7|5= ARl I (MFDS, 2017; MFDS2021b). wh2hA & AHollA 77t 4] 5 44t A
o] 7H & SAAFAES SAHCE sto] FAY] T AEE duE ol EYE ffsit
2] Wk AASILA} Bit.

il

1. Mz & 4

Mz =3 2 OdsE 28 4 =4

2 Aol ARgE 7PIRHEA SAPFAECH, FARIGe] Hold 9 4RiaolA F 3071
(A5 2071 (439, =R 570 (129, FHA 570 (120)8 7uliste] ARSSIRIT). it Alze 2
FH IR R EE fAsH AgAR Lalsllon, Tl 3 24417 ol o] mlAE EAZ
AT DRt 3 AFEAEY] LAEE BASE] ffste] et A=) EAE 70% olde
2 g2 5 ZHIA] (VS-1400LS, Vision Scientific, Daejeon, Korea) WollA A4S A|ASITE JA
o} 719, Z 5 AR Aol BT 7= 99.9% ofeheS ol8sto] S EoI o, ofF Sl
A5 5 AIRE 2520 @ ARSItk RS 288 o) AR 2 A0l 124 498 & YES
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Table 1. Food standard codex for home meal replacement in Korea

Category

Fresh-cut Ready-to-eat Ready-to-cook Easy cooking

Aerobic plate count

=5, ¢=0, m=0" -

Coliform

- - n=5, c=1, m=0, M=10? -

Escherichia coli

n=5, ¢c=1, m=10, M=100 n=5, c=1, m=0, M=10 n=5, c=1, m=0, M=10 n=5, ¢c=1, m=0, M=10

Staphylococcus aureus

100 or less per 1 g

Salmonella n=5, c=0, m=0/25 g
Vibrio parahaemolyticus 100 or less per 1 g* - 100 or less per 1 g*
Enterohemorrhagic E. coli n=5, ¢=0, m=0/25 g - - n=5, ¢=0, m=0/25 g5

Bacillus cereus

100 or less per 1 g - -

Clostridium perfringens

100 or less per 1 g - -

' Limited to sterilized products.
? Limited to pasteurized products.

3 Excluding pasteurized and sterilized products.
* Limited to pasteurized or sterilized products contained seafood.
° Limited to products containing agricultural, livestock, and marine products consumed without heating.

MZSME 24
03 A2E olgolel WAT 2 AFEAT 55 (VI PUREATR, oL AP

A, FRAEYYR HIEAAA, dudeho] disie] EA50rh YRAlRE Plate count agar
(Becton, Dickinson and Company, Spark, MD, USA)E Al23519ict g2 AxLEHo g BAS]
o Petrifilm (E.coli/Coliform Count Plates, 3M™)E AR5 1 SPAE T ARISS Baird Parker
agar (MB cell, Log Angeles, CA, USA)S AR23}9i}. BFAZEA AjEAE Mannitol Egg Yolk
Polymyxin agar (Becton, Dickinson, and Company), 2ZAEZ| U] HIEHUAAE tryptose sulphite
cycloserine 0.4%%} egg yolk 5%7} 715 Perfringens agar (Oxoid Ltd., Thermo Fisher Scientific,
Carlsbad, CA, USAYE AHg5lo] S431gIth. A2/} ©7) A1 o] 0.85% B2Yel4ja4g 205
mL 7Rt ) 2871 755 B0E) AHS AZSIGL AHAS 085% BRI AL 28
ASHBISOH, 0.1 mL F | mLE Folo] 2 ojgBAA] BRI FUROR BNT BAE
5 30.35CO1 2448017+ 5 vtk ek Alsvh 971 AEuo] 225 mLY] buffered
peptone water (Becton, Dickinson, and Company)Z 715t § 287t 73514 EX 231 36T oA 18-24
AZHEE0t 12} A3t 12} 4 & S 0.1 mLE Rappaport-Vassiliadis broth (MB cell)o]] 43
Slal 42CoA 24A17F 23} S43ltk 23} S & Xylose Lysine Deoxycholate agar (Becton,
Dickinson, and Company)ol] &4 =Zat1l 35ColA 24A17F viFatoint. ik & Mk Alst H
offie] Atale] wet ALtsigion, oF Fdto] AlmolAe] ARl W A=Al 4% (Bt
Alehe] 298 FF2 colony forming unit (CFU)g 22 LERLHI.

CFU/g = (A x 107" x (X8 54 + 23 G55) + A5 B

Atdlako] 39 AR A BE4E 71E02 ok Q7] wiEo] HE (detected) Ex
Z (not detected)Z ERJATE.
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n. & 4

S 3070 (A 2070, AMEQIA] 570, A s70)Q] SAHF A gt GrtAlt 9 ASEA
5891 0 B EASHTE YIS F 127119] Al (R 971, AHER1R] 270, JEA 17)flA
RIFow 24 67 CFUg, 2] 412 CFUgo R SRIESIch B4 AF34 4 ButAlte] deht
AL IHAE goto] BHER AAE ] QI & AFolA ST AR BiAlEo] ofER
g BejtEel] A8EE 52 of7| wiEo] FejtAel etEnty o 5 glck. g B¢
MEIA] 17404 7 CFU/gO& BRIF|gloH, o]jol] th2 AlmoflAl= HE5HA (limit of detection,
10 CFUJg) °Jst= Wetsdth. ol 4584 4 thdte B2t (0=5, e=1, m=0, M=10)°] 73}
+ Aot} FAIL A1) 749 ARt 77HellA] 23-132 CFUY] F 58 BRon, MEQIA]
o} FWA 242k 17]9] AlROIA 15 CFU/g, 11 CFU/gO 2 WaE]o] SHL AL T3 Al E34
A AR PTE T7IE (1 g B 100 ofshol] FRlots ACR SQIEGl) HPRA Al eAE
ZRE 870041 52-233 CFU/g, MEQIA] 17]0l|A] 41 CFU/g9] 09 +5& Hof, I7I&E (1 g T
1,000 oJshe]l wet Ads] #2=HIL Ues & 5 YATE SRAEL TR HILAAAL: HE AR
A HETA olstR Uehda, Audehs BHEE IRIEUC (Table 2).

AZOJORERPAAE 20211 273719 7P7HHA] AIF-S SAdt] HAREoH, 1 At 219
AZ (EW, 71l 448 D i 71% 202 SRIE0] 314 - H712AE ot
2, 1 9o 4EEAS AEEA QotTh (MFDS, 2021b). Lee®} Bae (2015)= S4454% 5
Y] AT ot FiHlEr} o AHE = 13570E Fote] Aluk<r, didoll tist 54
Aok o, AE AW, FHREAIT, A, 2|AgEof Rl EA A0 digh 4]
HAE AABIT 1L A3 Al Bt 5.5 Log CFU/g, P2 Bt 3.6 Log CFU/g 50|
Rom, g2 77 (5.2%)004 B, FHREL/FTH- 87 (5.9%)004 P& SRIE It 11
o] 455 At AZHA Q9T (Lee and Bae, 2015). Kim 5 (20200 Ho|do]4 Wrfsh=
T 807 Aol HHRA A eAt SRAEUR HIYUAAS HARIZOH, 28.8%
(2370)9] AIFolA HHETA A eATE AEE A SRI6k3ich

£ AFolA #4131 30719) SAEFAE 5 AW dubdlet 3 ASEARE L= 7P w9k
o, B AFZA 4 uBE #efA ofslE AEEACRR AF 9 E4oH TejEL it
I wekEh

V. o &

Syt 7R AR Hekekal gleH o] & 191 7t BlE2 FEs] SUKskaL ST,
59 F712 AAEL Q= BARY P A 0l WEE, 20108 AR AR TR 190 7
9] HIEL 23.9%, 202019]= 30.3%°]H, 2030¥10]= 33.8%2 A} Z713F Ao& Agsiil ik
(KOSTAT, 2019). o]&{3t 7132 Hale 2J419] 57}, Hold & 7hAAo] BAE AlZ] thigt
2H] F7F Go& olofAHA 7P7EA] ALY S RSt (Choi er al., 2019; Heo and
Shim, 2016; Kim, 2016). sHEAAIEEAE 20213 AEFAA ] 7F & 9T v 109 o]7=
7PI7HRA AR A of718kRlaL, A - @718 SO ARl EEORE Bk slglon
(EHSAREE, 2021), AARE Z21H9 W} §HA SEd] FHljsgo] S71%t A 5 7P37hEAl9]
F7HE0] 64T%E 7Y T2 A 0= SRIEIQIT (aT, 2020). 7F37HHARE gt g gt opet
Hold 9 THAA7HA] BARES: 4= Qo] PO R0 A Stf7) t& SIS o= AlmET (A
AA, 2021). 7P37HHA] 9 ASHE FE5] SISk }lof 2018Woll= Hat 78,875¢01 W
Zof| ¥af, 20209 134,743 9402 2018 thE] 21 Afojofl oF 174} 455t A 0= SRIHIY
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Table 2. Status of contamination of total aerobic bacteria and foodborne pathogens (unit: CFU/g) in ready-to-eat foods

Total bi Staphyl Clostridi
Sample o aer.o ¢ Escherichia coli apriyococcus Bacillus cereus o8 ’.’l wmn Salmonella spp.
bacteria aureus perfringens
G1' 121 <10 24 65 <10 ND’
G2 67 <10 <10 <10 <10 ND
G3 <10* <10 <10 <10 <10 ND
G4 <10 <10 <10 <10 <10 ND
G5 <10 <10 <10 <10 <10 ND
G6 87 <10 23 52 <10 ND
G7 221 <10 <10 67 <10 ND
G8 <10 <10 <10 <10 <10 ND
G9 <10 <10 <10 <10 <10 ND
G10 <10 <10 <10 <10 <10 ND
Gl1 <10 <10 <10 <10 <10 ND
G12 <10 <10 <10 <10 <10 ND
G13 75 <10 47 65 <10 ND
Gl4 86 <10 35 210 <10 ND
G15 92 <10 38 72 <10 ND
Gl6 <10 <10 <10 <10 <10 ND
G17 412 <10 132 189 <10 ND
G18 303 <10 52 233 <10 ND
G19 <10 <10 <10 <10 <10 ND
G20 <10 <10 <10 <10 <10 ND
S1? <10 7 <10 <10 <10 ND
S2 97 <10 <10 <10 <10 ND
S3 86 <10 15 41 <10 ND
S4 <10 <10 <10 <10 <10 ND
S5 <10 <10 <10 <10 <10 ND
H1? 102 <10 <10 <10 <10 ND
H2 <10 <10 11 <10 <10 ND
H3 <10 <10 <10 <10 <10 ND
H4 <10 <10 <10 <10 <10 ND
H5 <10 <10 <10 <10 <10 ND

'G, Gimbap, S, Sandwich, *H, Hamburger, 4<10, limit of detection, *ND, not detected.

(MAFRA, 2021), o] 191 71+ &2 S7iet AlE 2ol et 20208 71, 7P Ale sk
olf & 7P 2 HISE AAIshs 2 ‘EElolr] WAFAL Ao (203%)%oH, T Hz Aes
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AR 2| oRs AT HEo] AA So1A (17.6%), ZHEAo] Bt JlolA (164%), A5 2T
AJZEo] QlotAl (15.4%) =02 UEFGTE (MAFRA, 2021). 191 7FgollA] 77t AR F-UThe o]
B ES YU =F1E U 131 7ol Held, MRS 584 o7le A ¢ & Atk HE0]
7P7tRA o] digt 84 TS WY o] 4093808 TP #A e e, 11 FE T
(4017, “AREARl F4 (3.847), ‘U (3.82%])' ] <oA= UEFHTH (MAFRA, 2021). 7H37HHA]9|
ERA (3.66%), VY (3.617), 71 (3.547]) WEL= thh RF2 A0 & SRIFQIth o F 5 A
Hoke u) 77 A ] e ido] AR|Ate] 7R HHA] FH 845 SEAIR oM, TRt 79T
A AF9 R Aol SE|glon, kAol tiRt B9 EAcks AR AtEHETh

20179 HOHEAR, MEQIA, Zu, A 59 7P7HEARE AIRUA (183302 -5 - wof
Sk Al (2,64330)9F Teizjo] = A (A, FHA 52 rfiske Zxjo|2 241, 2,8993)
S & 581501 3of| tioto] YBHAS AASIAT:. 11 A3 753 (1.3%)°] AERS SNt
A0 SRIEQloH, o] F 403t0] LeiRo]= JAHO R, FARRLY] AZAE wAA|, AF 52
AR FE71ES 2Rt §871% A 59 AEEES HRellth (MFDS, 2017). E3F 2021
o= dve, S/ 59 ASFE71E FHY 7PIHEAIE Axoke AS7HAA 17635
AHsto] 630l SAkE T R AlE ERISIITH (MFDS, 2021b).

7PITHRA] AP o7 SHiE AL Q= EF A0l o 71E BlEA sidsty] flsiA A
FFR 7Pt ARZ olA] ARRl9] 8ol wE Bt GPMAIE EE 5 e S e AAF
B A3 skl ok TEy 7P87EA Y] mE QAEE FARE AFAEE 7R A Al
34 T SAMY AN EF (A A )t HefRt € - AR AR, $8AY FeTIE
SIRE, Bt AR 27 5ol 7Pg7HAY] SPTEE offA il HIT (Kim ef al., 2020; Lee
and Bae, 2015; MFDS, 2017; MFDS, 2021b). & 9+19] AxloA&= 30712 S4434E F 127)
AEIA GRbAlto] AEE UL, 97 AlEolA FAE AT} HHETA A7 HEE AT
nPBE Tl ARt ol ASEAlTe] AEE Utk Hold RAE AF A 2
8 Al AFSE Al A 7RsAdo] itk AL Y AlFEAlRS 2k 59 25l st
45| oto] A55S FEAE 4 ok PR EFTY] RLAITE (doubling time) 30-60+
0] (Domingue et al., 1996; Sovadinova et al., 2021), 7+ (infectious dose)> tf=F 105 CFU/go]
t} (Fujikawa, 2021; Kothe et al., 2021). A ELAGO] EAA7HS: 308202kl 7515
£ ol BRlE SR ART#O] Fo] QAR 132 CFU/gS tieF 5A|7t0] st of 10°
CFUJg o402 27131t} ol 4%e] PUEEATFo] Qlo] Y A5 Prlelglizts
FUY Ao SEFAL AR B HE ARt Z7Rle] AFES R S ot
£ A ofelsiel, o} o) A - 7 WACIS) AF 9 B ol 45 - 432 @
A HEW SRS T ol he FRITE AS U % Uk AUASY HE Y
(food safety)ol et TS} AJHEL FolAT SLOR, ek 455 W 59| ARk TE
V1A Slof Aol et BORES Bol7, BUMEE 5 AEAe Aol 2 9L % % Ao
(Kim and Hong, 2018; You and Park, 2005). WA 7F97HHA] AARS: A|&2] 02 Sfjsial G-1]A]
7] SIIAI AR o|5-E T /PR SgeL oeh PgRHA] Tt T B e,
JA o] ATl ST, AR 7Pt A He|7IE At 5 7P EAIY RS g 4
U= 79| o] YRS AOo= AlmE:

V. Q 9F

. AL |

2447 - HOAE el PIIHAY A FRE A4H0R F7kek glont ARl
91 Bok, grHRA ABOINS MBS Al A% 5 QA thek et Ak £ ATelAE
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ZHH - I 3 71 ool B2 SHMANE 307] (A 2070, A SA, Bl
el bl 9 AESAE 5] 08 BIL FARECE 1 Ak 5 1249 AFNH LubA]
70| QI 4 67 CFUg, ) 412 CFUIg), 9719] Ao FHREAT (J2: 11 CFUg,
A1) 132 CFUlp) R %2 A2l 92 (R4 41 CFUlg, ) 233 CRUg7H @ @slgick. aiste] vt
A D AFEAT QAT 7F A Uehdt A% ngRe BAds 95 - 44 5 S5
of AZE ANE GEAZ 5 ik WebH ZPIzHEAC] B BPE T A S 712
Ao et 245219 BUE, AAe) B4 S 52 5o vBBeE iy SN 8
27} rkn Mgk

V. #A1E
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