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A Study on the Microbiological Analysis of HACCP in Hamburger

I1-Hyung Jyung and Wan-Seob Noh'
Dept. of Food Science & Technology, Dongguk University, Seoul 100-715, Korea

Abstract
- This study was focused on the sanitary analysis of hazard factors and the establishment of critical
control points on hamburger by the microbiological investigation. The degree of microorganic pollution on
the ingredients and equipments for hamburger manufacturing and the variation of microorganisms at
storage time and temperatures were investigated. The magnitudes of total aerobic bacteria in hamburger
were highly detected to be in the order of resting placed in expressway > convenience stores > fast food
stores, and coliforms were lowly detected as convenience stores > fast food stores > resting places in
expressway. In investigation of basic ingredients, the degree of microorganic pollution showed highly on
patty, cabbage and cucumber. In investigated result of microorganic distribution at the various phases
in hamburger manufacturing, total aerobic bacteria counts were detected over 5.5>'<102 CFU/g, and
coliforms counts were detected over 2.0 % 10° CFU/g. In investigated result of microorganic distribution
on the instruments and equipments for hamburger manugacturing, total aerobic bacteria counts were
detected over 10° CFU/100cm? and coliforms counts were detected over 10° CFU/100cm?®. Staphylococcus
aureus was detected at wagon and refrigerator. Salmonella spp. was detected at grinder and Vibrio
parahaemolyticus was not detected. At various storage temperatures, total aerobic bacteria counts
insreased 3.0x10° CFU/g to 7.0x10* CFU/g. 42x10" CFU/g and 8.1x10° CFU/g at 10°C, 20°C, 30C
after 48 hours respectively, coliform counts also increased 45x10° CFU/g to 22x10° CFU/g, 54%10°
CFU/g, 45x10° CFU/g at 10°C, 20°C, 30°C after 48 hours respectively. The establishment of critical
control point CCP was divided into CCP1 and CCP2 by the removing level of hazard factor, and then
CCP1 was established on basic ingredients, and CCP2 was established on the phaées of mixing, pouring,
packaging, transporting and preserving.
Key words : HACCP, hamburger, microbiclogical analysis.
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Fig. 1. Processes hamburger manufacturing
and schedules for recording time and tempera-
ture and making microbiological sampling.

% for recording time, °: for recording tem-
perature, c: for making microbiological sampling.
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Table 1. Distribution of total aerobic bacteria and coliforms in current hamburger
(Unit : CFU%g)
No. of Total aerobic bacteria Coliforms
Stores )
samples Range Mean Range Mean
cs’ 30 2.2x10°~15x10° 6.6x 10" 1.8x10°~25x10° 9.8 x10°
FFS° 30 54x10~75x10" 46x10° 6.9x10~35x%10" 8.0x10°
RPE? 30 6.8x10°~27x10° 82x10" 75x10°~4.7x10" 14x10°
Total 30 54x10~27x10° 51x10 6.9x10~4.7x10" 77%10°

? ¢ Colony forming unit,

¢ Fast food store,

Table 2. Distribution of Staphylococcus au-
reus, Salmonella spp. and Vibrio paraheamolyti-
cus in current hamburger

Staphylo- Vibrio
of Salmonella

Stores coccus parahea-
samples Spp. .

aureus molyticus
cs’ 30 ND? ND ND
FFS 30 ND ND ND
RPE' 30 ND ND ND
Total 30 ND ND ND

% : Not detected.
: Convenience store.
* Fast food store.

: Resting place in expresswayl
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Fig. 2. Variation of total aerobic bacteria co-
unts in hamburger for the storage temperatures
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Fig. 3. Variation of coliforms counts in ham-
burger for the storage temperatures of 10°C, 20
C and 30C.

= Fig. 39 JeR Aok 10ColA= A< H3b7) ¢l
Qo 48417 RAHS u) 22x10° CFU/go 8 23
F7FlE . 20C A= 12417 BBPE = 25X
10’ CFU/go2 UEston, 48A17F RAYS w=
54x10° CFU/g2.2 Jeht 27194 45x10° CFU
/gRtt Zz} oF 10", 10° Z71stdth 30 CoAl A= 12
A7 BAYS g= 15%10" CFU/gO 2, 48417 B
HHL vl = 45x10° CFU/g e & Yeht 7z} ok 107,
10'4 2718+ S0, Natick A7-2" ol 4] #] A1 & 87
x9l 102 Woldt} Makukutu®l Guthrie™ ¢} a7
of 93lH AR AGEE 60CHME oju] &
FE oidT AARA Zah, ok 40~50Col 4
Ho= O AEE 7heado] RolA e AEgE By #

=
ot sk thAFES Fulol @ 0@ FEE
BEsE ATZO2A o §Hv 4F AFH 3

A4 R xd 2R AAL T & Aot

A

| 20 24

[

HI

ol

3 4

1) AX=0l| = DiME BEX

A Ao AME-HE A g PAUEY
E¥ 2 =43 Z3E Table 3 2 Table 40l JERH R
o}, el AE AebFS7E 15%x10° CFU/gol A7,
AFZS EREEUT 28w 28 A dEHE o
sl #47b 62x10° CFU/g, tida#24E 25%107
CFU/go. 2 Yelsty, B2 Tols dutadga o=t
> BAEHAS T W7AA A At FT=
35x10° CFU/g, W2i##5E 31x10 CFU/ge.2

M
de
o
o

g4 FF FerEA

Table 3. Distribution of total aerobic bacteria
and coliforms on the basic ingredients of ham-

burger (Unit : CFU¥g)
Total
Phases in ) © a' )
Food item aerobic Coliforms
product flow .
bacteria

Basic ingredients Bread 15x10° NDb

Patty 15x10"  25x10°
Frying Patty ND ND
Cooling Patty 35%10°  31x10
Cabbage 25x10"  32x10°
Washing Cabbage 18x10*  12x10°
Cutting Cabbage 25%x10°  1.3x10°
Cucumber  32x10°  28x10°
Washing Cucumber  42x10°  15x10°
Cutting Cucumber  74x10°  36x10°
Pickle ND ND
Cutting Pickle 38%10 ND
Sauce ND ND

® : Colony forming unit.
P Not detected.

et 2% vy EA3 A A de e daae
Z7b HF 46x10°~36%x10° CFU/gollon, 3%
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Table 4. Distribution of Staphylococcus aureus, Salmonella spp. and Vibrio paraheamolyticus on the

basic ingredients of hamburger

Phases in product flow Food item Staphylococcus aureus Salmonella spp. Vibrio paraheamolyticus
Basic ingerdients Bread ND? ND ND
Patty ND ND ND
Frying Patty ND ND ND
Cooling Patty ND ND ND
Cabbage ND ND ND
Washing Cabbage ND ND ND
Cutting Cabbage ND ND ND
Cucumber ND ND ND
Washing Cucumber ND ND ND
Cutting Cucumber ND ND ND
Pickle ND ND ND
Cutting Pickle ND ND ND
Sauce ND ND ND
* : Not detected.

Table 5. Distribution of total aerbic bacteria
et AL 71t gt Ao wEel He 7 and coliforms at the various phases in hambur-
Bdel BA A=7F AHEnh vF2 Ak o ger manufacturing (Unit : CFU%/g)
el gdEHoy A F dWAE) 38 Phases in Total aerobic )
x10 CFU/g AEHAT 2w A T product flow bacteria Coliforms
o) % BREHYOH, A UF FAEE - - -
gaw AEdEE APuineled Se pAsny Lox10 2010
o AABES Aol AT PAG L Axy 5 8 R e
U950 AAA B £08 AAng gep oo rox10 1010
5 A% Aol BA B ALBTE Stauter™ PO 4510 =810
o 7 E & 52 B3 0 oF A% Preserving 58x10" 12x10°
o] M E 2= Qrhy B Egch Bryanzng)% PSES # ¢ Colony forming unit.

g dodE 27k 8107 V)7 A A
HALLE & Z - 2r 59 Ve A e AH & Table 6. Distribution of Staphylococcus aureus,
23 S2le & F83te] AlS-EozMN A= L Salmonella spp. and Vibrio paraheamolyticus at
o So F3PoH, G Fa LA WAl é}% the various phases in hamburger manufacturing
9] 919l & cross contamination®l 2|3 2] 6%, 7] , Staphy - Vibrio
T2 BHAE Ao 23t Ao) 9% ety B EFST Phases in Jococcus Salmonella paraheamo-
product flow Spp .
aureus Iyticus
2) S0 WE D|dE =X Mixing ND* ND ND
34 7%] of W& uAE EXE A4S AxE Pouring ND ND ND
Table 5 3 Table 6 YeR At 2F 5% DA oA Packaging ND ND ND
AAS AR MAE QA AHE AwAd AA 2 Transpoting  ND ND ND
Ztehe FAE Hinh EFEACA dARrE Preserving ND ND ND

L 20x10* CFU/go.2
0o 7}=Ao]

a1

15%x10° CFU/g, dl&#+%
A g st -E7lo o3 vy E
Ao

FdaAdME Gt gsE 28x10° CFU/g, o

* @ Not detected.

AFEsE 32x10° CFU/g2 2 Yeht $990
38 AAREE A BT AYIEE £

rh e
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Table 7. Measurements of time and tempera-
ture for hamburger at the various phase in pro-
duct flow

Phases in . . .
Temperature('C) Time(min.)
product flow
Mixing 125 13
Pouring 35.2 4
Packaging 26.1 30
Transporting 186 135
Preserving 5.3 240
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Table 8. Distribution of total aerobic bacteria
and coliforms in the instruments and equipm-
ents of hamburger manufacturing

(Unit : CFU%/100cm?)
Phases in -Total aerobic Coliforms
product flow bacteria

Grinder 31x10° 6.6 10°
Mixing 24x10° 23x10°
Meat cutter 35x10° 1.6x10°
Stuffer 25x10° 10X 107
Wagon 75%10 42x10°
Refrigerator 2.9x10° 2.8x10°
Worktable 6.2%10° 1.0x10*

# 1 Colony forming unit.

Table 9. Distribution of Staphylococcus aureus,
Salmonella spp. and Vibrio paraheamolyticus on
the instruments and equipments of hamburger

A A Fo g P2 A 29

manufacturing
Phases in Staphy- Salmonella Vibrio
lococcus paraheamo-
product flow Spp. .
aureus Iyticus
Grinder ND* D’ ND
Mixing ND ND ND
Meat cutter ND ND ND
Stuffer ND ND ND
Wagon D ND ND
Refrigerator D ND ND
Worktable ND ND ND
® : Not detected.
® : Detected.
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Fig. 4. Establishment of critical control points
at the various phases in hamburger manufac-
turing. *: control point can remove micro-
biological hazard factor, ®: control point can't
remove microbiological hazard factor comple-
tely, but can reduce.
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