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Abstract

The purpose of this study was to evaluate microbiological hazards in the steps of production, transportation
and selling of hamburger and sandwich that were marketed in CVS, then to identify methods of control.
The reasults are as follows: As the reasult of operation surroundings of manufacturerand reserch of circulation,

4~6 hours are needed from manufacturer to CVS. Also transportation car mean temperature was 10C which

exceeds the standard of 7C or below. Hamburger: Critical control points identified were purchasing, cooking,
post-preparation, transportation and holding at CVS. As the reasult of microbial analysisfollowing the case
of holding methods and reheating at CVS, microbes of cold holding and reheat after cold holding was within
standard value. But in the case of room temperature microbes exceeded standard value. Sandwich: Critical
control points identified were purchasing, cooking, post-preparation, transportation and holding at CVS. As

the reasult of microbial analysis following the case of holding methods and reheating at CVS, total plate
counts of cold holding and reheat after cold holding was within standard value. But in the case of room
temperature holding after 24 hours total plate counts exceeded standard value. In the case of room tempera-
ture holding the number of microbes increased according to the passage of time. As a reasult of food poisoning
bacteria, it was negative in every test in sample against V. parahaemolyticus, Salmonella, S. aureus.
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Number-1. for time : 2. for temperature @ 3. for mocrobiological : 4. for pH and
5. for water activity : - and their positions indicate beginning and end parts for evaluating or recording.

Fig. 1. Phase during and after production flow for hamburger menu items: schedule and points for recording
time and temperature, making microbiological sampling and measuring pH & Aw.
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Fig. 2. Phase during and after production flow for sandwich menu items: schedule and points for recording
time and temperature, making microbiological sampling and measuring pH & Aw.
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Table 1. Operational characteristics & Production and marketing practices of the hamburger and sandwich

manufacturing establishments

Items Items
1. Location Sungnam 1. Number of CVS brands marketed 3
2. Regional environment Industrial
plant area
3. Year of fundation 1991 2. Frequency of delivery 2
4. Space of kichen(pyung) 35 3. Production capacity
maximum 4200/day
optimum 2400/day
5. Ownership by lease 4. Production form by ordering
6. Number of employees
dietitian 1 5. Transportation way Refrigerated car
sanitarian 1
cook 1
assistant cook
full-time 5
part-time 10
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Table 2. Measurements for temperature, pH, Aw and microbiological evaluation of Hamburger at various phases
in product flow & holding method

Phase in Food item Time(min) | Food Tem.(C) | Env. Tem.(C) oH | Aw Total plate Coliforms’
product flow* mean| range | mean | range |mean| range count®

Basic Bread 239 (23.7-24.0| 250 | 244-256 | 507 | 0934 {5.10X10°|3.20X 1(?
ingredients | Frozen patty 65 |-50-801-90 |-80-1201 632 | 0974 |4.30X10°|2.30X10*
Lettuce 115 [114-116| 100 | 80-12.0 | 535 | 0982 |2.89X10°|5.40% 10*
109 {105-11.3( 100 | 80-12.0 ( 527 | 0.982 {4.20X10°1.20X 1(?
Mayonnaise 146 |145-147 408 | 0950 |1.17X10°| 1.06 X 107
Browndressing 131 [129-133 469 | 0951 {3.75X10°| 252X 10?

Pre-preparation
Washing Lettuce 155 |15.0-160| 228 |220-235] 250 | 244-256 | 537 | 0.981 |2.61X10°| 1.38 X 10°
Onion 41 | 4042 | 109 [105-11.3| 25.0 | 244-25.6 | 492 | 0981 |5.60X 10?|5.80X10
Holding Patty 325 320-330| 124 |120-12.7| 33.2 | 31.3-35.0 | 6.34 | 0.977 [8.60X10°|1.87X10*
Cutting Lettuce 265 |260-264| 232 |229-235| 250 | 244-256 | 551 | 0981 }4.75X10°|5.70 X 10*
Onion 105 |10.0-11.0} 152 |15.1-155| 250 | 244-256 | 526 | 0.979 |3.85X10%|5.20 X 10°

Cooking

Frying Patty 40.6 140.2-41.0| 717 |674-759| 332 | 31.3-35.0 | 6.34 | 0.975 |7.50X10°)1.83 X 10*
Holding Bread 705 |700-710| 240 |238-24.1| 250 | 244-256 | 5.09 | 0.933 [9.30X10%|2.20X 10°

Patty 1425 | 1425 149 |14.8-15.0| 196 | 80243 | 624 | 0974 |1.04X107|2.05X 10°
Lettuce 150 |14.0-16.0| 234 |232-235| 250 | 244-256 | 549 | 0.986 |6.20X 10°|6.80 X 10
Onion 490 |48.0-500| 195 |192-19.8| 25.0 | 244-25.6 | 524 | 0976 |7.91X10°| 321X 10°

Assembly & Hamburger | 485 |48.049.0| 21.7 [21.4-219| 25.0 | 244-25.6 | 508 | 0.962 |2.50X10°|1.94 X 10°
Wtapping

Holding Hamburger | 905 {90.0-91.0| 231 [23.0-23.2| 250 | 244256 | 4.75 | 0.963 |7.40X10°6.20X 10°
Transportation | Hamburger | 305 | 205405 | 198 [16.8-22.7| 100 | 7.2-12.8 | 502 | 0.972 |1.20X10% 1.20X 10°
Service Hamburger 204 120.3-205| 260 | 25.0-26.0 | 4.80 | 0.970 }11.01X10°|1.40<10*
Cold holding 6hr 105 |104-106 476 | 0970 |2.00X10° 1.20<10*
12hr 9.00 (890-9.10 470 | 0978 | 174X 10°|2.10X 10*

24hr 950 (9.30-10.6( 124 | 10.2-14.6 | 4.84 | 0978 |1.20X107|7.20 X 10°

36hr 105 |104-10.6 4.80 | 0982 |2.80X107|1.20X10°

48hr 10.1 |9.60-10.3 483 | 0977 |7.00X107|6.60X10°

Reheating’ 6hr 706 |686-72.6 472 | 0972 |3.00X10°|2.00X10°
12hr 766 |764-76.8 4.70 | 0986 |540X10*|3.80X10°

24hr 737 |735-738| 260 | 25.0-26.0 | 4.74 | 0975 |840X10°|2.10X 10*

36hr 773 |772-774 481 | 0975 |1.68X10°1.10x 10*

48hr 739 |724-753 430 | 0968 |6.10X10°|1.90x 10

Room 6hr 479 | 0967 |2.10X10°1.24 X 10*
tem.-holding 12hr 468 | 0969 |3.20X10%|3.20X10*
24hr 260 |25.0-26.0| 26,0 | 25.0-260 | 4.75 | 0.960 |540X107| 4.0X10°

36hr 480 | 0954 |6.80X107| 1.6X10°

48hr 4.81 | 0.940 |2.03X10%] 1.8X10°

“Samples were taken at the end of phase in product flow.
"Expressed as colony forming unit per gram (CFU/g) of sample; mean of duplication.
‘Reheating method: Microwave oven reheating.
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Table 3. Measurements for temperature, pH, Aw and microbiological evaluation of
in product flow & holding method
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Sandwich at various phases

Phase in Food item Time(min) | Food Tem(C) | Env. Tem(C) oH | Aw Total plate Coliforms”
product flow* mean| range | mean | range |mean| range count®
Basic Bread 249 1237-260| 250 | 244-256 | 4.82 | 0.945 | 1.75X10°|4.80 X 10
ingredients Ham 9.7 9698 | 100 | 8.0-120 | 517 | 0972 |142X10°|7.55X 10°
Egg
Onion 109 [105-11.3| 100 | 80-12.0 | 527 | 0.985 {4.20X10%|1.20 X 10
Carrot 247 124.3-250) 250 | 24.4-256 | 543 | 0979 |6.25X10%|7.20 X 10*
Mayonnaise 146 |145-14.7 408 | 0950 |1.17X10*|1.06X10°
Pre-preparation
Washing Onion 40 | 4041 | 109 [105-11.3| 25.0 | 24.4-256 | 4.92 | 0981 |246X10°|5.60X 10!
Carrot 50 | 5051 | 237 |23.0-244| 250 529 | 0981 [150Xx10°(3.50x10°
Cutting Ham 18.7 |184-190| 149 |14.3-155| 25.0 535 | 0971 {3.22X10°5.85 X 10*
Onion 17.8 |17.0-185| 145 |135-155( 250 554 | 0979 |3.70X10%|4.20X10°
Carrot 17.8 |170-185| 224 |21.9-22.8} 25.0 5.26 | 0983 |2.47X10°|5.60X 10°
Boiling Egg 225 94.8 | 94.0-955 | 803 | 0.983 |1.57X10°| 1.40X 10°
Pre-preparation
Cutting Egg 355 |35.0-36.0} 27.7 (266-288| 250 | 244-256 | 7.74 | 0982 19.10X10°|2.40X 10°
Holding Bread 735 (72.0-750| 235 [234-23.6| 250 | 244-25.6 | 4.89 | 0955 |3.50X10°| 282X 10°
Ham 34.0 |33.0-35.0} 202 |20.0-204| 25.0 538 | 0969 |3.10X10°|1.24X10°
Egg 25 | 20-30 | 255 (24.4-266| 250 757 { 0977 |12.91X105340X 10*
Onion 430 |41.0450| 20.7 [20.0-214]| 250 524 | 0974 370X 10°140X10*
Carrot 425 (42.0430( 224 (219-228| 250 532 | 0.981 {2.91X10°520X10°
Mayonnaise
Mixing Mixture 6.5 | 5080 | 265 |264-266| 250 | 24.4-256 | 6.20 | 0978 |591X107|342X10°
Assembly Sandwich 406 140241.0| 251 [25.0-252| 250 | 244-256 | 551 | 0971 | 1.68X10°(8.20X 10°
& Wrapping
Holding Sandwich | 99.0 [98.0-100| 23.7 |23.6-238| 25.0 | 244-256 | 520 | 0.972 |7.05X10°|9.40 X 10°
Transportation Sandwich 305 | 205405 | 21.0 |17.2-24.8} 100 | 7.2-12.8 | 545 | 0976 [3.80X10°|140X 10*
Service Sandwich 203 |20.0-205| 260 | 25.0-260 | 528 | 0973 13.84X10°1242X10*
Cold holding 4hr 115 114116 539 1 0972 [1.03X10¢(6.60X 10"
8hr 100 [100-10.2| 124 | 10.2-146 | 528 | 0.980 |1.20X10°|7.00X 10°
16hr 990 |9.70-10.0 524 | 0978 {2.80X10°{4.80X10*
24hr 100 |9.80-10.2 520 | 0976 |2.34X107(3.80X10°
Room 4hr 517 | 0954 |7.00X10°%3.00X 10°
tem.-holding 8hr 524 | 0973 |7.50X10%|3.90X10°
16hr 260 |250-260| 260 | 250260 | 515 | 0971 |[1.24X107|540X 10°
24hr 510 | 0962 |8.70X10%|9.80X 10°

“Samples were taken at the end of phase in product flow.
"Expressed as colony forming unit per gram (CFU/g) of sample; mean of duplication.

a5 o 200) AEo 3718 mgon B

T Ale R Wskyh i

EZEL AR E R B LR R
Ang v, Aeudol glolx Azkel Bl wep
AsHoR F7hE A% B F Ry

L=}
ﬁ"‘f/‘\jl

%9 2F4E Canada®l BE$AE 715X} Peter-

son 529 7| FO4 1X10°9) vlwsiEE AR a

L ArtEe UHANNAANE 45§ ot Aerpe
24X 7t F o E 870X 10802 7128 3= AHow
viebstch



472 g - $84

Table 4. Microbiological evaluation of equipment &
hands

Total Plate Counts| Coliforms
(CFU?/cm?) (CFU*/100 cm?®)
Hand (Cook) 48 13
Knife 1820 11
Bowl (for mixing) 388 250
Cutting board 5680 755

¢CFU=Colony Forming Unit

EF 23 9 279 AadAce AT IFE
820X 10°2.8 oln] 7|FRE 2HIEZ % J1x B
TEAA Natickd749] 712 FAA9A g 10°
olgls BF 2¥dla e Aoz Jehgt)l olebA
AT A o] HAAEFA 7 FERAAE YA A
FE A2 7 Al A e AE Fev)t g T E.

M=fxel FFeet dgd+7t e EdSds
Bt A AEETe B 23 24ng
VR ek

3) AMETI 2 &)

2 AE A AMgEE 71T 2 87, zEd
Eoll iz HAS vlAE FAF Aibe Table 49 A
Qs 1=0

Harrigan® MaCanece®™<= 7], AH] 2 & 7)9) o)
AL =2 Hrislged, 23 FJiddSE cm?
g 5uhe vhEe Wt o)l 5~25% A1ZS I
82 3 250144 woe =4 2XE FT8)
ofop ok Fow AT TEE 100 cm® 1001347}
Holok 3] shlz FEHR) Fotol AFE o
2l sk ojy @ vFe s Bu zIe & 7,
£7), ©ole] EEHEAFFE 48~56800) AL
T2 11~7552 11 X7 ol 9 Fo} 249 o
A& E]olol & Flo|t)

2299 £ T4} 48, AT TS 1308 O
Hert AFge AR Jepded 28, ¥4 oA 2
R AL 438 JAAE FaelA g
A ARE F2AAE 3t o] FAHY vgE F
A718E AFsA Heg AlFe] g7Hc)

S AdAle 7] FPoM AREL] vAE
FA7F Frksle As gy 2 2 Euise AXg
A g Amo] g Agsolof & Aol

rZ do

tlo

4. yERel 24

Critical Control Point¥ t}&3} gt}

CUE R B

A Aol Az JTHE R
x9] oL FA7F N1EANE 5T 28k o] A
WAl FAEE 7t aEolAL, AEY] 2R 25
o} ¥zt R Baewr RAAE Jes eyt =¢
2 249 FAe|gA o FA ERAFe] 2=t
875w, Hely wofjA] 428 #o] CCPE #H X Yth

MEAA ] F5 AR AH8 4 2%
CCPe AAeAA fat 39 AR, dAe
53 gr1dAA 299 &3 7, moje] &
o, 23 2 EZ FAYEA, & ERAEY
25, Hod gjA RadAE ek

Iv. 22 ¥ Hed

Ho ol GEEE WA, W=XE oz A
Z2PA e +AHEF ¢ A K HdEAe ANGA
NAMRE Ty, Hujo] ol2v FETA 2 HeFHNA
Yy f5ee Jdeid JARFA Frix By
I At s F57187MA AEE A8 AR
2 E3R nAE 49L B3k vAER F
Ae Yy dxe e goh

1 fod dEAzRAA] +98% 2 A% #
Az AN FEAZE AZGANN BEFAEES
frall BYH7RA oF 4~6A17F AT} 28HE Ao
vebdet olwf 2Rkl 2= 100CE V|EEE
7C °)3E 2t 9USlch

2. #uAY A AAGA L9 H AL 2108
o7 AdHzedn A4 IFhe 2% HYe
250~332CAth. @8l B4 Az AdAN
ANge, 22, TAGA, LA LEAeE=
ARex JFT~600)U0) Aded, 7o, 2849
&, vt 5o FFe] ¥5e] So2 nAyE FX7}
718 Aoz el Hoy fuA BadE 2
A7t Fel mAEEY Z3 FE5s YR o
A7rEd%e g Azl 71N HYd EFE A5
Aeuge A9 124 A% AL JELe uE
ste Aoz YRt A7t Azt ¥
B33 vms 6Alddole 45, WRTEF 2R
108e] ZAE Hold, 12AZtdldls TS 1004),
HAdTs 1080 ZAE BYch A28 He
© A7tE 39} vlws] FHFE 12, 244 7ol 1006,
WZAFEFE 36, 48A740) 1008 EL FIE B
oli Utk

3. W=LA 9 BE BARA 289 A7 213
ol AitA] FEGAZIA A8 24 dy
CCP= AMEANA AuTe, A, FAIaA,

S Hi oy of



Vol. 11, No.4 (1996) Bl #uise

SWEA, WY B)A) RBARL BelY BohA
T 2 s RN A Fu5e YRR
+ VA =AF 1A ZXE FIF Holt 4
BE 24T Foll= Y2E 2Hslae Tk A
BE A7 Ao wht ALHog vy &
= %—ﬂﬁﬁq 7], V=N FEDA A
e AAgA A on 7FEE 2YPona
= ’\] 2N 715& sk o2 Jehyrh
4. oA Al By 9 Akl s AT
259 F8 A3 nE AgAdX V. parahaemolyti-
cus, Salmonella, S. aureus?t ZAZE A ¢rgkth.
weba] AnlAel A 5o QEA S WA ES A T3]
A AzGA R Bodoire A, FEAR] &
220 BEE USF 2ol AAdE= wpelt,
D) BAAAGA NN AT AFHPL 5§ A
HOR AP AHe dARE TYHER & A

°]“1 22, A%, A, FHY @AM 2x#

Moo o oY HT
[

]

b2
ogi

TR Q1% nAE) Fa9 JlsAH-e HRE W)
xﬂz} T %Ei NEEES] TCE FAF L
2) &5, HaAN e g 7C o3ty 7]
22 Hol ] M4 WAl 4Tolsle] 7)Ee
EE /A 7 UAEE FAY exwer Aot
*.J_%E'.TH AR YARASE Ao e
A3, PujAg A Arldshs Aol ge

ow }m AL YR eEst NFLES W)
AT ABS A0 L 210 et e A 2
Ag AAT,
(3) AVVANN ob|51= ALGS BASH 9l
A D AHG AR 4%, S4B
SAng 2 ARG Fel7t Yow oz Azun,

ZHnPs
L FF5% AR &3 AF Az 1993
2. AA9Y, 383, W L34 oI* Ready-prepared Food-

2]

service systemo|-&ofl &g AT, S 2 2etE =),
2(2): 21, 1986.

3. *r}d'] 71@]0:] A}.quﬂ::./\]}\oﬂ;\«] x.]]:ér_;]{_
ZAUF By ne
12(2): 129, 1996.

4 3. a e F9VA 2 FASE 249 F
AANE AT AT AHDT B et eg,
1985.

5. olgd&. Al@¥Aw A uhakE
Fdgeo B3 A7
9=, 1989.

24e]
$4 W) g2z ea,

SE AT Gkl
. AN RS thshel, A

WuiAsh A=A FEARE

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.
20.
21.

22.

23.

FA4%E B AF 473
AP, 7 A BER BN A mAEE
FERYE AT A7 5 F AN EF A, 53): 85,
1990.
AT HYA ol S A RAL 1EAE 19, 1993,
9.
. 71/“,',] ﬁl],,]x% :J:}-UH \:/\]a} Ag/\}- 0 } 3117]1}\42-]

9 gl Zeoe A GAmE gete
ghe)imE, 1994,

10N

. Dahl, C.A, M.E. Mattews, and E.H. Marth, Survival

of streptococcus faecium in beef loaf and potatoes
after microwaveheating in simulated cook/chill food-
service system, J. Food Prot., 44: 128, 1981.
Bryan, G.L, C.A. Bartleson, M. Sugi, at al, Hazard
analysis of char siu and roast pork in chinese res-
taurants and markets, J. Food Prot., 45: 422, 1982.
Speck, M.L., Compendium of Method for the Micro-
biological Examination of Foods, 2nd ed, Washington
D.C., American Public Health Association, 1984.
S AETHHI. AFFH, 1994

Mg AEAABA Y. AlFE=AL, 1988,
Rowley, D.B., Tuomy, JM. and Westcott, D.E., eds,
Fort Lewis Experiment, “Application of food techno-
logy and engineering to central food preparaction”,
U. S. Army Natick Lab., Natick, Mass. Tech' Report,
1972.

Department of Health, Education and Welfare Public
Health Service, DHEW. Pub. No.(FDA) 79-2081, U.S.
Govt.,, Printing office, Washington, D.C., 1978.
Raccach, M., Morison, MR. and Farrier Cathy, E.,
The School food service operation: An analysis of
health hazards, Daivy and Food Sanitation, 5(11):
420-426, 1985.

Bobeng, B.J. and David, B.D., HACCP models for
quality control of entree production in foodservice
systems, J. Food Prot., 40: 632, 1977.

Dahl, C.A., Mattews, M.E. and Marth, E.H., Cook/
Chill foodservice systems: Microbiological quality
beef loaf at five process stages, ]J. Food Prot., 41(10):
788, 1978.

BHE SHTER ARo&LdiE. Akt 1983.
Anon: ]J. Milk Food Technol., 38, 639 (1975).
Peterson, A.C. and Gunnerson, R.E., Food Technol,
28: 339, 1974.

Bryan, F.H., Hazard analysis critical control point
(HACCP) systems for retail food and restaurant
operation, J. Food Prot., 53(1): 978-983, 1990.
Harrigan, W.F. and McCance, M.E., Laboratory me-
thods in food and dairy microbiology, Academic
press INC. LTD,, 1976.



