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< Abstract >

The study was conducted to establish hygienic standards of salad items for pizza restaurant located in
Seoul by applying HACCP system during the summer of 2000. The study measured temperature, time, pH,
Aw and microbial assessments. The hygienic conditions of the kitchen and workers were on the
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average(1.21, 1.0 out of 3 pts.), but some improvement should be made: separate use of trash can and
leftover disposal, separate use of knives and cutting boards, habits for hand washing and wearing hygienic
gloves. For salad production, all procedures were performed under food safety danger zone (5~60°C). The
ingredients were mostly above pH 5.0 and high in Aw(0.94~0.99). Microbial assessments for salad
production revealed that TPC(1.8x103~1.0 x 101°CFU/qg) and coliforms(1.5x 10~5.2 x 105 CFU/q)
exceeded the standards by Solberg et al (TPC: 108CFU/g, coliforms: 103CFU/q). S. aureus was not detected
but Saimonella was found in three food items(eag, macaroni and macaroni salad). Moreover, the workers’
hands contained 3.1 104 CFU/g of TPC and 4.2 102 CFU/g of S. aureus requiring further remedy since it
exceeded the safety standards suggested by Harrigan and McCance (500 CFU/g of TPC per 100cm? and
10 CFU/g of coliforms per 100cm?). According to the critical control point{CCP) decision tree analysis,
vegetable receiving, vegetable holding, mixing, display on coleslaw, macaroni draining, display on macaroni
salad, egg peeling & cutting, apple cutting, and display on salad bar were determined as CCPs. From the
findings it would be suggested that purchase of quality materials, short holding and display time, storing food
at right temperature, using sanitary cooking utensils, and improvement of workers’ food handling practices
are needed to ensure the safe salad production in this specific pizza restaurant.
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carrot, cabbage)
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7345 || 2

<Fig. 1> Process flow of coleslaw

* Number indicates type of measurement taken ;
1 for time : 2 for temperature : 3 for microbiological measurement 4 for pH : 5 for water activity

Macaroni | =>|Boiling |=>|Draining| |

Mayonnaise =» Holding || =|Miximg | m|Display| =|Serving

1,23
&) e ][]

(vegetables)

Receiving - Holding

2,345 l

<Fig. 2> Process flow of macaroni salad

* Number indicates type of measurement taken :
1 for time : 2 for temperature : 3 for microbiclogical measurement 4 for pH : 5 for water activity
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<Fig. 3> Process flow of salad bar

* Number indicates type of measurement taken :
1 for time : 2 for temperature : 3 for microbiological measurement 4 for pH : 5 for water activity
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<Table 1> Evaluation of sanitary condition in kitchen

Classification Evaluation Item Score*
Independent use of kitchen 1.00
Lighting 2.00
Air conditioning 0.00
Ventilation 2.00
. Window screen 0.00
Facilities and
Envi . Floors 2.00
AVITORIMEN | walls 1.00
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 | Using knives and cutting board
. . . .. 1.00
Equipment and their sanitary condition
Wiping clothes 2.00
Subtotal mean 1.33
Grand total mean 1.21

* Evaluation scale was 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 practice of employees

Classification Evaluation Item Score*
Personnel | Wearing protective & hairnets | 2.00
Hygiene Clean clothes & hair nets 1.00
Hand washing and cleaning 1.00
Subtotal mean 1.33
Food Holding leftover 0.00
Handling Sanitation training 0.00
Practice Sanitary checklist 2.00
Subtotal mean 0.70
Grand total mean 1.00

* Evaluation scale was 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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D L LT T, - .
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- Enterance
— Macaroni
and Egg
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<Fig. 4> Kitchen Layout and Work Flow
FA LA TR ATl WEYH, "FPGE 2F o] 3718 % nAEY) 2o sHHUTH
T HdTHeR pEte WAL WAL
VeStE s 78 Hojolgtt 1 HAIE JTHA 3. DIME ZIAIE S35 QA 1)}
FL)FEAARTA, 2000). EF A4l w3}
AR AdTelel R FkT, A9 Wwges D &4 A £8A2 3 224
AF Aol s FEAT ALY QA A 4R zF SAEE ALY L2247
ol Fazgtt JtE xYde EY AFEE FobF 2 LT AEE (Table Dol AAegch M=)
= Ak} hA wlRIEY glei A2e) AEFE A9 Y5 Y3 TDAFH dispay € wW7kAY
WA E 2 ZE oA LA doll &) AF<] P HQAIHE 1000130, A Hy £
=7k sl TS 5% T4 1+ HA EE 136 A1, TLEERE 15C, "IEY AHEE
o v e AXEY Aoy T upgo] ulje 2CE Jepieh desE tgRE Aol gle
T HOR AL olfoIH YA ot Bol T B AA8RE e ol We Fod nesE
A AT A A € & ATh Ak 2 o} niFtR Y de=e] A9 AAE dAYA mixing
71§ AP & e 2475 A5 A< QANA o 08 Fe AZANAM BAEL AL
FAE 7} o) R e Eutje} 7HgA A E o] o o, o] o] HELEE ISCHTE s dAE



HACCPHIZE 8Tt X ME MAEES M2 K| ¥zl |I= 8%

<Table 3> Production time and temperature of salads at various phase in process flow

Food Item Phase Ingredient Time Temp('C) Area/T egnp(“C )
Cabbage -3 12
Receiving Cucumber - ’ Kitchen/29
Carrot - 7
Coleslaw Holding o _
Receiving Mayonnaise - 22 Kitchen/29
Holding Mayonnaise 90 22
Mixing Coleslaw 9 10” 15 Kitchen/29
Display 21 Dining area/25
Receiving Macaroni - 22
Boiling Macaroni 774”7 61
Draining Macaroni 82’ 17
Receiving Mayonnaise - 21
Macaroni Salad Holding Mayonnaise 90 22
Receiving Cucumber ~ 12 Kitchen/29
(vegetables) Carrot — 2
Holding 90’ -
Mixing Macaroni 855”7 23 Kitchen/29
Display - 24 * Dining area/23
Receiving Apple - 14 Kitchen/25
Cutting Apple 9 18
Receiving Egg - 17
Boiling Egg 14" 6" 41 Kitchen/25
Peeling Egg 100”7 28
Cutting Egg 731" 21
Ham - 13
Salad Bar Fruit cocktail - 14
Pickle — 14
Preparation Corn - 18 Kitchen/25
Razor clam flesh - 14
Thousand island dressing - 13
Mustard dressing - 11
Holding 90’ - Kitchen/29
Display - - Dining area/25
a) not attained
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<Table 4> pH and Aw of salads at various phase in process flow

Food Item Phase Ingredient pH Aw
Cabbage 5.81 0.98
Receiving Cucumber 5.90 0.98
Carrot 8.78 097
Coleslaw Holding il -
Receiving Mayonnaise - -
Holding Mayonnaise 2.90 0.95
Mixing Coleslaw 431 0.95
Display - -
Receiving Macaroni 6.23 -
Boiling Macaroni 6.74 -
Draining Macaroni 6.80 0.94
Receiving Mayonnaise - -
Macaroni Salad Holding Mayonnaise 2.90 0.95
Receiving(vegetables) Cucumber 561 08
carrot 5.73 097
Holding - _
Mixing Macaroni 5.27 0.95
Display - —
Receiving Apple 5.76 0.99
Cutting Apple 6.24 0.99
Receiving Egg 6.56 -
Boiling Egg 5.80 -
Peeling Egg 5.86 -
Cutting Egg 597 0.97
Ham 5.50 0.97
Salad Bar Fruit cocktail 3.74 0.98
Pickle 2.83 0.95
Preparation Com 5.34 0.96
Razor clam flesh 6.84 0.93
Thousand island dressing 2.83 0.95
Mustard dressing 3.86 0.94
Holding - _
Display Apple - -
0.1% Poptone water 7.51 —
a) not attained
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Table 5> Microbial evaluation of salads at various phase in process flow . .. .
< > various pase in proa Sample size=3, Repetition=2 unit: (CFU/g)

Phase in process flow? Food item Total plate count Coliforms Staphylococcus aureus Salmonella
Apple(cuting) 10X 104 NDP ND -
Egg(cutting) 1.4x10° 6.6 X107 ND +
Ham 7.3 %104 ND ND -
Fruit cocktail 33x10° ND ND -
Pickle 8.2x10* ND ND -
Com 1.7 %106 8.6x10* ND -
Receiving Razor clam flesh 1.0x 10 1.5x10! ND -
Thousand island dressing ND ND ND -
Mustard dressing L14x 104 ND ND -
Cabbage 1.0x10'0 75%10° ND -
Carrot 3.8x10° 5.1x10° r ND -
Cucumber 1.7x10° 14x10* ND -
Mayonnaise(holding) 1.8x10° ND ND -
Macaroni(draining) 2.3x10° 46x10° ND +
Mixing Coleslaw 49x10° 7.1 x10¢ ND -
Macaroni salad LI X10° 2.1%x10° ND +

a) : samples were taken at the end of phase in process flow
b) : not detected

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

Utensil Total Plate Count Coliforms S. aureus Salmonella/100cm?
(CFU?/100cm?) (CFU®/100cm?) (CFU?/100cm?)
Cook’s Hand 3.1104 NDb) 42102 -
Pizza Cutting Knife 6.2102 25101 ND -
Topping Dish 9.0 106 45101 ND -
Serving Bowl 3.8 107 52103 ND -
Pizza Pan 1.9 103 1.1102 ND -
Worktable 1.1109 | 6.2 103 ND -
Worktable for Dough 63105 | 20101 ND -
a) CFU : Colony Forming Unit
b) not detected
35t 2AAYRES AAS AU Tabke 7, 8, 9). Z CCPE AAHIUTL CCP B E dsHE ¢4 A
SEEET receiving, holding, mixing@Al, mh7kZ1 4 g g Al SEAMNE Fitd 5C otz fA4
#ZolA & draining, receiving, holding, mixing%HAl, 7 Fofof stm nhek AxF7F 5CE =AY AH¢
AYE HhE receiving, peeling, cutting, display @A 7} WRESty FEAllA A1 E FRE it Hoding
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<Table 7> Hazard analysis, control measures and CCP’s in coleslaw

Process step Significant Hazard Rationale/Control measures CCP
Risk of pathogens is low at this process as, material
Receiving Mayonnaise None i On P & P e No
. is shelf-stable and wrapped.
" | No hazard is introduced as, matenial stored in intact
Holding Mayonnaise None z?zar . recint No
containers.
Vegetables may contain enteric pathogens.
Receiving Vegetables Pathogen These can be controlled by acquiring pasteurized raw Yes
material and using sanitary packagings.
Temperature abuse may allow growth of pathogens
Pathogen resent in the raw vegetables.
Holding Vegetables g presentt g Yes
growth Raw vegetables should be controlled by keeping
temperature below 5°C at holding area.
Pathogen risk can not be eliminated in the mixing
- Pathogen . . S .
Mixing el process while the risk can be minimized by using Yes
contamination . .
clean utensil and sanitary gloves.
Long-time display and inappropriate refill-method
Display Pathogen may allow growth of pathogens. Yes
growth Growth of pathogens can be controlled by Keeping salad bar
food temperature below SC and minimize displaying size.
Serving None Risk of product recontamination is low at this process No

WAzsh 2 e
g s, &0 g

2 dispayE & W=
2 5C o3tz $XAFIE
29 HAE A A4 7;4 AMZITE W
L ZYFARIES] €& HAF] KA
FA A& ZHEojok dlglth Miking
AL 2 8719 AL A g
P a3teh T3 SHL AAAA 7 vl
A TAHATEH] NS AsME FALAA
A7z XSS AAF,
3 AR F7EH
EHOZ HAHEE 5l

2=
w2t
JS=PN
0
T

L g¢F gl AZ

£ AFedAs gat AR J2EFCHS e
2 HACCP 7igol 273l A7 9= Az
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<Table 8> Hazard analysis, control measures and CCP’s in macaroni salad

Process step Significant Hazard Rationale/Control measures CCP
. . No hazard is introduced as material is shelf-stable
Receiving Macaroni None No
and wrapped.
Boiling Macaroni None No hazard is introduced as macaroni boil at 100 No
Incidental product contamination with
ining Macaroni Pathogen pathogen may occur from workers’ hand. Yes
contamination | Such contamination is controlled by thorough
hand-washing and the use of sanitary gloves.
. . No hazard is introduced as material is shelf-stable
Receiving Mayonnaise None No
and wrapped.
Holding Mayonnaise None Material stored in intact containers No
Vegetables may contain enteric pathogens, which are
Receiving Vegetables Pathogen controlled by acquiring pasteurized raw material Yes
and using sanitary packagings.
Temperature abuse may allow growth of pathogens
Holding Vegetables Pathogen present in the raw vegetables. Yes
growth Raw vegetables should be controlled by keeping
temperature below 5°C at holding area.
Path Pathogen risk can not be eliminated in the mixing
Mixing 4 (-)ger.l process while the risk can be minimized by using Yes
contamination . .
clean utensil and sanitary gloves.
Long-time display and inappropriate refill-method
. Pathogens | may allow growth of pathogen.
Display Yes
growth Growth of pathogens can be controlled by Keeping salad bar
food temperature below 5°C and minimize displaying size.

Serving None Risk of product recontamination is low at this process No
10°CFU/g 18, tiAa24E 10°CFU/g ©38t8 2 A Ay HH2 AR FHZY o] o FolA
a8 5= AZ m S, aweust AEHZA T E 3in, B33 1E A7 Hage R & 3
29Ot 9 4 vhizY, vhiRY MHtel A £ €% 09 WA s AT 4]
A Salmonella7} HEHJ . ZEFARE] EollMe TE ARS8 Aol Y FHLEIA A
NAFEE YertA %ot S aureus7t WUERS NFEQ ARAG 2 JATEL ANF F22YF
ov FFFE 3IXIOCFU/EOIY o] 941 A8 A 2 AABYe] =8 s1Solof s
o] £7HU BW CCP ARAESFA BE B4 AEHOZ Aoun B AT oy HAEFH
& B MDA F IESEET receiving, o fidEe Hh 294 ANSAS YRR ¢
holding, mixing@tA|, PI7FE2UAI X draining, 2% Holgloy nid= F4%7t QJMV =%
receiving, holding, mixing@7], BHE ¥HE receiving, = A AZEUY. & IR HFAA

peeling, cutting, display©@ A7} CCPE AR A, ¢
AAE EUE B dF ugdLsy As FHE
2g auas) A $Re WARE FUAL
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<Table 9> Hazard analysis, control measures and CCP’s in salad bar production

Process step Significant Hazard Rationale/Control measures CCP
E; tain S 1la which i trolled
Receiving Egg Salmonella €8 rr.12.1y contain Salmonella which is contro No
by boiling
. The pasteurizing thermal step should last for a
Hard Boiling Eeg None sufficient time at a proper time to destroy pathogen. No
Pecli E Pathogen Egg can be contaminated with Pathogens through Y
celng £8 contamination | peeling-utensils and the workers” hand. e
Path Use of Insanitary cutting utensils such as cutting
Cutting Egg athogen board and its insufficient cleaning and sterilization Yes
contamination L
can also be sources of contamination.
Receiving Apple None Material is shelf-stable and wrapped No
Cutti Appl pathogen Insanitary cutting-utensil and temperature abuse v
utng ppie contamination | may allow contamination of pathogens. s
Receivi Others pathogen Can opener or the lid of the can are the additional Y
eceving (canned food) | contamination | sources of contamination. es
Long-time display and inappropriate refill-method
Display Pathogens | may allow growth of pathogen Yes
growth Growth of pathogens can be controlled by Keeping salad bar
food temperature below 5°C and miniize displaying size.
$4g ATHE ROE UG HEARAILI BA FEA, A4, a4, 254, L8 196). He)
w1 BFEAE TE 4 glo) AdT S A owee Ay mAE AN 2 $E949
W oF J4YadAE ATHE WEE FANAS A9 AT, BRAES|MER,
HACCP Age 44 2 #M g9 2802 & 11(3), 177-187.
do) FAFE G2 Y Ay BPo) ANS ) BFA FLE(10). AAEFE gAY FH U
oF g Zolt. 2z A8e AT REAAd B 97 8
T EEEIE|R|, 5(4), 456-463
L ?—*.%73,‘ A, €7§§l ol/NE, &4, °1°§1H1988_).
gHQle] A4 E oA, 25 J¥T Y.
=8, 27, A7AR, A, A, M+ TSAESETH =EF, 2 565,
(19%). 23 Ag 299 AAtES A A AR, A7), AES, AFESMYE, 27,
T. =AM ESIMEER], 10(3), 175-180. A715(1992). =4 FAAHS] ZAAPolY AT
ZF9A (1993). HACCPE FR17F AlZnfstnt Mg, W A& HAEFE FH08 FIUdN =
26, 4-16, ARG A=, 1-120,
734A (199). HACCPRAI=E B4¢ dAT4 94 AN, 78 (198). =A F2dE Wz
He] A5 FEHAL 6L o o]FHd T YTz é%?é%*i*illl
Al E(1995). A 549 22 2AE HACCPERA 26(6), 804-811.
< 9% dFM): LFLAH, v AEF1997). AFSE 4 AEE 58 B A9
A2 £, S=LESEEX, 10, 167-174. a49 ZAHE 4. SxAELUstEx|,
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