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Establishment of Hygienic Standards for
Pizza Restaurant Based on HACCP Concept
-Focused on Pizza Production-

Bog-Hieu Lee*, Kyoung-Sook Huh, and In-Ho, Kim'
Department of Food and Nutrition, Chung-Ang University
'Korea Food Research Institute

Hygienic standards for pizza specialty restaurant located in Seoul during summer, 2000 were established based
on HACCP concept by measuring temperature, time, pH, A, and microbiological assessments of pizza, and
evaluation of hygienic conditions of kitchens and workers. Kitchen and worker conditions were average 1.2 and
1.0 (3 point Sly’s scale), respectively. Microbial contaminations occurred at 5-60°C, pH above 5.0, and A (0.93-
0.98). Microbial assessments for pizza processing revealed 1.5X10°-3.9X10° CFU/g of TPC and 0.5X 10'-1.6 X
10" CFU/g of coliforms, exceeding standards (TPC 10° CFU/g and coliform 10° CFU/g) established by Solberg et
al., although significantly decreased after baking. S. aureus was not discovered, but Salmonella was found in
onions. Tools and containers such as pizza cutting knife, topping container, serving bowl, pizza plate, working
board, and dough kneading board contained 6.2 X10°-1.1X10° CFU/g of TPC, 2.0 X10'-6.2 X10° CFU/g of
coliforms. Workers’ hands contained 3.1X10* CFU/g of TPC and S. aureus as compared to safety standards of
Harrigan and McCance (500 and 10 CFU/g of TPC and coliforms per 100 ¢m?. CCPs (critical control points)
were determined as receiving, topping, and baking according to CCP decision tree analysis. Results suggest
purchase of quality materials, careful monitoring of time and temperature, hygienic use of tools and utensils, and
sanitary practices by workers are recommended as control points for safe pizza production.
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Fig. 1. Process flow of combination pizza.

Number indicates type of measurement taken: 1 for temperature: 2
for microbiological measurement 3 for pH: 4 for water activity: 5 for
time.
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Table 1. Evaluation of sanitary conditions in the kitchen
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Classification Evaluation item Score"
Independent use of kitchen 1.00
Lighting 2.00
Air conditioning 0.00
Ventilation 2.00
Facilities and Window screen 0.00
. t Floors 2.00
environmen Walls 100
Ceilings 1.00
Windows 1.00
Waste baskets 1.00
Hoods 2.00
Subtotal mean 1.18
Storeroom for dishes & utensils 1.00
Utensil and equipment Using knives and cutting board and 1.00
equp their sanitary condition
Wiping clothes 2.00
Subtotal mean 1.33
Grand total mean 1.21

"Evaluation scale is as follows;

0: Unsatisfactory: negligence or ignorance of safety practice.
1: Some improvement required in order to meet all standards.
2: Satisfactory: safety standard of food hygiene observed.
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Table 2. Evaluation of sanitary practices of the employees
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Classification Evaluation item Score”
Wearing protective & hair nets 2.00
Personal hygiene Clean clothes & hair nets 1.00
Hand washing and cleaning 1.00
Subtotal mean 1.33
Holding leftover 0.00
Food handling practice Sanitation training 0.00
Sanitary checklist 2.00
Subtotal mean 0.70
Grand total mean 1.00

"Evaluation scale is as follows;

0: Unsatisfactory: negligence or ignorance of safety practice.
1: Some improvement required in order to meet all standards.
2: Satisfactory: safety standard of food hygiene observed.
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Fig. 2. Kitchen layout and work flow.
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Table 3. Measurements for time and temperature of pizza and its ingredient at various phase in process flow

Food item Phase Ingredient Time Temp. (°C) Area/Temp. ("C)
Pizza cheese b 18
Pizza sauce - 19
Ham - 18
Meat - 18
. Onion - 17 .
Receiving Mushroom i 16 Kitchen/27
Green pepper - 19
: Olive - 11
Pizza Bacon - 15
Corn - 16
Topping 2" - Kitchen/27
Holding 90" - Kitchen/29
Baking Pizza 4'30" 59 Oven/230
0 minute after baking o 59
Servin, 10 minutes after bakin 10 47 n
’ 30 minutes after bakingg 30 35 Dining/24
"Not attained.
Table 4. pH and a, measurements of pizza and its ingredient at various phase in process flow
Food item Phase Ingredient pH a,
Pizza cheese 6.17 0.95
Pizza sauce 3.69 093
Ham 511 0.96
Meat 6.33 0.97
Receiving Onion 5.20 098
Mushroom 6.66 0.96
Green pepper 5.83 0.95
- Olive 7.31 0.94
Pizza Bacon 6.92 095
Corn 6.34 0.96
Topping X -
Holding - -
Baking Pizza 5.94 0.96
0 minute after baking 594 0.96
Serving 10 minutes after baking 5.90 0.95
30 minutes after baking 6.07 0.95
0.1% peptone water 7.51 -

"Not attained.
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Table 5. Microbiolegical evaluation of pizza and its ingredient at various phase in process flow

Sample size=3, Repetition=2, Unit: (CFU/g)

Phase in process flow" Food item Total plate count Coliforms Staphylococcus aureus Salmonella
Pizza cheese 1.2x 108 0.5x 10! ND? -
Pizza sauce 7.7 % 10° ND ND -
Ham 1.5x 10 <5 ND -
Meat 33x 108 1.3x 10* ND -
.. Onion 1.0 x 10° 1.6x 10* ND +
Receiving
Mushroom 1.4 %107 1.5x 10° ND -
Green pepper 39x% 10° 1.6x 10 ND -
Olive 2.1x 10° 14x10° ND -
Bacon 1.7 % 10° 65x 10° ND -
Cormn 8.6x 10 8.6 x 10* ND -
Baking Pizza 1.3x 10?2 ND ND -
0 minute after baking 1.3x 10 ND ND -
Serving 10 minutes after baking 3.1x 10° ND ND -
30 minutes after baking 1.8 x 10° ND ND -

“Samples were taken at the end of phase in process flow.
Pnot detected.

Table 6. Total plate count and coliforms of food containers and equipment by swab method

(Unit: CFU"/100 cm?)

Utensil Total plate count Coliforms S. aureus Salmonella
Cook's hand 3.1x 10 42x 107 -
Pizza cutting knife 6.2x10° 25x 10! ND -
Topping dish 9.0x 10° 45x10' ND -
Serving bowl 38x 107 52x10° ND -
Pizza pan 1.9x% 10° 1.1 x 107 ND -
Worktable 1.1x10° 6.2x10° ND -
Worktable for dough 6.3x 10° 2.0x 10' ND -

CFU: Colony forming unit.
“not detected.
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Table 7. Hazard analysis, control measures and CCPs in pizza production

Significant

Process step Rationale/Control Measures CCP
hazard
Receiving Onion Salmonella Onion and meat may contain Salmonella which can be controlled by Yes
(topping meat Listeria acquiring pasteurized raw material and using sanitary packagings.
ingredient) glzza cheeser Pizza cheese, green pepper and bacon may contain Listera which can be
reen peppe controlled by the same measures as the above
Bacon
Topping Pathogen Topping may contaminate the product with S. aureus due to the residing Yes
contamination bacteria on the workers' hand.
with This can be controlled by thorough hand-washing and the use of sanitary
S. aureus gloves.
Receiving Dough None No hazard is introduced as material is shelf-stable and wrapped. No
Holding Dough None No hazard is introduced No
Baking Pathogen The pasteurizing-thermal step should last for a sufficient time at a proper Yes
survival temperature to destroy all the pathogens.
It is critical to maintain the temperature of the product after the process.
Serving None Risk of product recontamination is low as the product is served right after the No
baking process.
Table 8. HACCP plan summary in pizza production
CCP Hazard Monitoring Critical limit Corrective action Record keeping Verification

Receiving Pathogen Check 5°C If the raw materials Receiving Receiving inspector

(topping (especially temperature do not satisfy the log check the

stuff) Salmonella of toppings required standards, temperature of
and when return the product receiving goods.
Listeria) receiving. and notify the

supplier. Check the hygiene
practice of the
supplier.

Topping Pathogen Check the No direct Use disposable Hygienic Test the worker's
contamination using of bare hand gloves. training hygienic practice.
especially disposable contact log
S. aureus gloves and Segregation of

sanitized sanitized utensils.
utensil.

Baking Survival of Oven operator Oven Adjust oven settingto  Oven Mechanics checks
pathogens follows cooking  setting achieve internal temp.  temperature heat distribution and

chart and oven 2230°C/5 min. of pizza 260°C log oven performance at
temperature. least once every 2

If cook cycle is months.
Internal interrupted by power
temperature of Minimum failure of other
product is internal reasons, the operator ~ Pizza QA verifies accuracy
checked with temperature of notifies the temperature of oven operator's
thermometer. pizza is 60°C Supervisor. log thermometer each

day.

Hold and evaluate
any product which
did not reach 60°C.
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