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A Study on Hazard Analysis and Critical Control Points(HACCP)

in School Lunch by Analyzing Food Cooking Processes

Sung-Oh BinT - Moon-Ju Kim’
Daegu Haany University, Baekseok College for Cultural Studies

ABSTRACT

A study was conducted in order to develope HACCP model in school lunch in Korea.

Results:

1.

Of 22 menus 4(18%) were non heating processes (#1), 2(9%) were food handling by
using hands (#2), and 16(73%) were heating processes (#3). Of 279 menus
36(12.9%) belong to process #1, 8(2.9%) to process #2, and 235(84%) to process
#3.

. The critical control points for process #1 were contamination by hands of food

handlers, and unsanitary food preparation habits of food handlers. Those for process
#2 were improper heating temperature, contaminations by food handlers” hands. and
unsanitary food handling habits, and cross contamination by unclean utensils and
equipment.

. Management criteria for the CCPs were conditions of food storage, refrigeration,

freezing, food cooking temperature, personal hygiene, washing and sanitization of
utensils and equipment.

. Monitoring criteria for CCPs were observation, temperature checking, inspection of

utensils and equipment, and practice of good personal hygiene.

. Corrective actions were refusal of unsafe products, correction of improper

temperature, proper cleaning and sanitization, and proper reheating time and
temperature.
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<Table 1> Processes and Detail work by Cooking Process

Cooking Process Process Detail Work
Receiving Confirmation of Seafoods, Vegetables and Eggs
Storage Freezing, Refrigerating, Normal Temperature Storage,

Preparation

Trimming, Hashing, Grinding, Peeling, Thawing, Cleaning
Freezing, Refrigerating, Normal Temperature Storage,

# 1 Storage after Bubbling, Seasoning, Cutting, Forming, Filleting,
preparation
Cooking Soaking, Slicing, Smearing,
Holding Cooling
Serving Serving
Receiving Confirmation of Seafoods, Vegetables and Eggs
Storage Freezing, Refrigerating, Normal Temperature Storage,
Preparation Trimming, Hashing, Grinding, Peeling, Cleaning, Bubbling,
Seasoning, Cutting, Soaking, Slicing, Smearing,
# 2 Storage after Freezing, Refrigerating, Normal Temperature Storage,
preparation Parboiling, Forming
Cooking
Holding Cooling, Hot-holding
Serving Serving
Receiving Confirmation of Seafoods, Vegetables and Eggs
Storage Freezing, Refrigerating, Normal Temperature Storage,
Preparation Trimming, Hashing, Grinding, Peeling, Cleaning,
Bubbling, Seasoning, Cutting, Soaking, Slicing, Smearing,
Storage after Freezing, Refrigerating, Normal Temperature Storage,
# 3 Preparation
Cooking Heating, Boiling, Frying, Boil down, Panbroiling, Mixing,
Minceing, Roasting,
Holding Cooling, Hot-holding
Reheating Heating
Serving Serving
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<Table 2>.

<Table 2> Percentage of Frequency of Cooking Methods by PHF

Using frequency of

Using frequency of

Food Cocking Methods (%) Food Cooking Processes (%)
1st 2nd 3rd etc 1st 2nd 3rd etc
frying pan steaming pan broil- stew soup
P ili . R 194
ok gy Proling op g 183 |Mushroom o9 @e)  aeD
(25.5)
soup frying broiling soup roast steaming
P S 0
orto (991 (228)  down2ls) D0 | Bum (448) 49  (103)
soup steaming pan broil- . pan broil- soup broiling
B . 5.7
eet (59.8) (108)  ingsg) o0 |Ricecake o 657) (229 down(5.7)
frvin " . mixing after sout pan
Chicken (rgygl 3? (S;;) s ff;‘;‘g 214 | Spinach  scalding with g) broiling 0
' ’ ) spice(74.3) ) (2.8)
E roast soup steaming 0 Marsh mixing with 0
ee (39.1) 377 (232) snail  spice(100.0)
Cuttle pan broiling mixing with soup 937 Fried bean soup mixing with 0
fish (39.3) spice(27.5) (9.5) ' curd 17 spice(8.3)
pan broiling stew salad roast broiling frying
. 22.7
Ham 61.5) (15.4) 0g) 139 | Mackerel 090 own(259)  (LD)
. pan .. .
Fish soup stew . . mixing with
. 36. . 0
jelly (275) (055 ~ Droiing 367 JAcom jelly L 1000)
(11.6)
mixing after .
Bean . ) soup stew pan broil- stew
. 0
sprout SCding With 000 (04 128 Octopus 68 1) (32.9)
spice(47.9)
Bean stew broiling roast soup
. 0
curd @83 down(170) (128 o9 | Mussel (100.0)
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<Table 3> Menus by Cooking Process

Cooking Process

Menus

#1

Raw vegetables

Mixing marsh snail with spice
Mixing acorn jelly with spice
Pickles

# 2

Mixing bean sprout with spice
Mixing spinach with spice

# 3

Beef & radish soup

Fried Chicken coated Starch syrup
Sweet and sour pork

Potato soup

Fried egg shaped roll

Panbroiled cuttle fish

Panbroiled ham & vegetable

Fish jelly soup

Bean curd stew

Seasoned rice cake

Panbroiled mushroom
Kimchi~-bun soup

Mackerel boiled in soy with spice
Fried bean curd soup

Panbroiled octopus

Mussel-Brown seaweed soup

4
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Menu : Mixing marsh snail with spice

Ingredient Marshsnail | }Cucumber} | Onion | | Carrot S'In?gg Garlic ;es}(fr 50% Sesame § | Vinegar § | Sugar
I { ! i ! ! I | i i l
Receiving Verification
! i 1 i ) l
Stora
Prelreatge;ent Storage Pre-treatment
i
Treatment :
Scalding
O%egr% {cooking) ) ! i ! 1
{
Washing Washing Washing
1 ! ! 1 ! !
Treaiment
before Cutting Cutting
cocking v v v v v
! | ! ! L Mixing(Making spice)
Cooking
—> Mixing
!
Serving Serving

[Figure 1] Flow Diagram for Mixing Marsh Snail with Spice
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<Table 4> Hazard Analysis Chart for Mixing Marsh Snail with Spice

Process Hazards Control actions cce
Receiving
- " N 7 Y,
marsh snal Fathogens mt(l. mmiuerml ynag “Verify storage temperature, storage condition, CCPL
V. dholerae) ; handling transfers microbes cross-contamination witkin foods
from fish surfaces to hands, equipment and
utensil surfaces ; cloths pick up microbe
cucumber,fi : suaces Verify storage condition, cross-contamination
carrot,green onion, ‘Pathogens present within foods
garlic (B cereus, C botulinum)
Storage
‘marsh snail ‘Growth of pathogens “Verify refrigerator temperature CCP2
Pre-treatment
‘cucumber,onion, *Contamination by handler and equipment “Verify personnel hygiene and handling habit
carrot,green onion, (S aureus, Shigellae, hepatitis A virus, of handler
garlic Norwalk virus) Verify washing and sanitizing of
equipments '
Washing
‘cucumber,orion, -Pathogens present in water ‘Regulatory inspection of water
carrot,green onion, (L monocytogenes, C botulinum)
garlic
Treatment
before cooking -Contarmination by handler and equipment “Verify personnel hygiene and handling habit
‘cutting (S aureus, Shigellae, hepatitis A virus, of handler
Norwalk virus) ; cross—contamination from Verify washing and sanitizing of CCP3
raw products via hands, equipment, utensils equipments(knife, chopping board)
surfaces and cleaning cloths
Cooking
‘scalding(marsh snail)  Pathogens survive inadequate cooking Verify cooking temperature and time CCP4
; Spore survive
“mixing ‘Pathogens survive inadequate cooking “Venify cooking temperature and time
(making spice) ; SpOTe SUrvive
‘mixing -Contarrination by handler and equipment ‘Verify washing and sanitizing of equipments CCh
(S aureus, Shigellae, hepatitis A virus, Verify persomnel hygiene and handling habit
Norwalk virus) of handler
Serving *Contamination by no serving immediately ‘Control serving time after cooking
after cooking
‘Contamination by server and serving “Verify washing and sanitizing of equipments

equipments
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<Table 5> HACCP Plan Chart for Mixing Marsh Snail with Spice

Process  OCP Hazard Critical Limit Monitoring Procedure  Corective Action Records Verification

Receiving Biological(pathogen) “verification ‘measure temp.
- CCcP 'inadequatg storage temp.  “store under 5C ‘measure tenmp. ‘reject records nvestigate verification

o 1 & condition when receive 1o bad smell & examine with the records
sticky surface naked eye
iological(pathogen)
Storage P “cross—contamination stare at the bottom of -verify storage ‘separate other foods personal ‘investigate personal
-marsh 5 ‘inadequate storage temp.  a refrigerator place hygiene records  hygiene record
snail “store under 5C -Measure termp. ‘abandon time/terp. ‘investigate
records time/temp. records
Biological(pathogen)

Treatment ‘cross-contamination ‘wash hands of “verify handling ‘wash hands ‘personal ‘investigate personal
before  CCP handler habit of handler hygiene records  hygiene record
cookng 3 ‘wash & sanitize of  -venify process of ‘wash and sanitize  -sanitizer using  -investigate sanitizer
~quting equipment washing & equipment & records using records

sanitizing chopping board
Biological(pathogen)
inadequate cooking cook all ingredients to “verify the last continued simmer  time/terp. "investigate
termp. minimum internal temp. & over 63T records time/temp. records

Cooking  CCP o temp.. of 63T cooking time -

contamination by ‘wash & sanitize of  -verify process of -wash & sanitize  -sanitizer using  investigate sanitizer

-scaldng 4 . . . . .

equipment equipment washing & equipment records using records
sanitizing
‘contannation by hands  -use proper tasting  verify handling ‘abandon ‘personal ‘investigate personal
& mouth of handler habit of handler hygiene records  hygiene records
Biological(pathogen)
‘contamination by ‘wash & sanitize of  -verify process of wash & sanitize  -sanitizer using  -investigate sanitizer

Cooking  CCP  equipment equipment washing & equiprment records using records
-mixing 5 sanitizing

‘contamination by hands  -use proper tasting  verify handling “abandon ‘personal ‘investigate personal
& mouth of handler habit of handler hygiene records  hygiene records
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Menu : Mixing spinach with spice
) ) Strall . Sesame

Ingredient Spinach green onion Garlic ol

! } ! !
Receiving Verification

! ! i
Pre- §

Pre-treatment

! 1 1
Washing Washing

!
Treatment
before o
oooking Cutting

!

! !
Scalding

Cooking

‘— > Mixing <

!

Senving Serving

[Figure 2] Flow Diagram for Mixing Spinach with Spice
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<Table 6> Hazard Analysis Chart for Mixing Spinach with Spice

2007 89

Process Hazards Control actions ccP
Receving
-spinach ‘Pathogens present(B. cereus, C botulinum) “Verify storage condition,
green oniongarlic cross-contamination within foods
Pre-treatment
“spinach ‘Contamination by handler and equipment “Verify personnel hygiene and handling habit
green onongarlic (S aureus, Shigellae, hepatitis A virus, of handler
Norwalk virus) Verify washing and sanitizing of
equipments
Washing
“spinach, garlic, ‘Pathogens present in water ‘Regulatory inspection of water
green onion (L monocytogenes, C. botudinum)
Treaiment
before cooking
‘cutting ‘Contamination by handler and equipment “Verify persormel hygiene and handling habit
(S aureus, Shigellae, hepatitis A virus, of handler CCPL
Norwalk virus) ; cross-contamination from Verify washing and sanitizing of
raw products via hands, equipment, utensils equipments(knife, chopping board)
surfaces and cleaning cloths
Cooking
‘scalding ‘Pathogens survive inadequate cooking *Verify cooking temperature and time P2
Pathogens present(C. perfringens, B. cereus)
‘TiXing “Contamination by handler and equipment “Verify washing and sanitizing of equipments CCP3
(S aureus, Shigellag, hepatitis A virus, Verify personnel hygiene and handling habit
Norwalk virus) of handler
“Contamination by no serving immediately ‘Control serving time after cooking
Senving after cooking o .
“Contamination by server and serving -Verify washing and sanitizing of equipments
equipments
<Table 7> HACCP Plan Chart for Mixing Spinach with Spice
Process  (OCP Hazard Critical Limit Monitoring Procedure  Corrective Action Records Verification
Biological(pathogen)
Treatment -cross-contamination  wash hands of verify handling ‘wash hands “personal ‘investigate personal
before CPl handler habit of handler hygiene records  hygiene record
cooking ‘wash & sanitize of verify process of  -wash and sanitize -sanitizer using  -investigate sanitizer
‘cutting equipment washing & equipment & records using records
sanitizing chopping board
Biological{pathogen)
‘inadequate cooking  cook all ingredients to verify the last ‘contimued simmer time/temp. ‘investigate
temp. fminimum internal temp. & over 0T records time/temp. records
Cooking temp.. of 60T cooking time
caldi CCP2 -contamination by ‘wash & sanitize of  -verify process of  -wash & sanitize -sanitizer using  -investigate sanitizer
equipment equipment washing & equipment records using records
‘contamination by hands -use proper tasting verify handling -abandon ‘personal ‘investigate personal
& mouth of handler & often stir habit of handler hygiene records  hygiene records
Biological(pathogen)
‘contamination by ‘wash & sanitize of  verify process of  -wash & sanitize -sanitizer using  -investigate sanitizer
Cooking o equipment equipment washing & equipment records using records
‘mixing sanitizing
‘contamination by hands -use proper tasting “venify handiing -abandon ‘personal ‘nvestigate personal
& mouth of handler habit of handler hygiene records _hvgiene records
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Menu : Sweet and Sour Pork
| ‘ . Frying| [~ Green § | Powder
Ingredient Pork | |Pepper| | Ginger | | Eeg powder Onion | |Carrot | | Cucumber of polato Sugar | | Vinegar
I d ' | l ! | l ! ! ) !
Receiving Verification
l } ! ! } !
Storage
Pre- Storage Storage Pre-treatment
freatment
} i l !
Washing ! ‘Washing
} } ! }
Cutting Cutting
Treafment
before l
(DOHI'Q \ \Y
Mixing
' VooV v v v v
Cooking Frying Saute «
! |
Mixing
|
Senving Serving

[Figure 3] Flow Diagram for Sweet and Sour Pork
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<Table 8> Hazard Analysis Chart for Sweet and Sour Pork

91

Process Hazards Control ations CCP
Fecaning CCPL
pork ‘Pathogens present(Salmonellae, Carmpylobacters, *Verify storage temperature, storage condition,
C perfringens, S aureus, pathogenic E.coli) cross—contamination within foods
handling transfers microbes from meat
surfaces to hands, equipment and utensil
strfaces ; cloths pick up microbe surfaces P
‘egg ‘Pathogens present(Salmonellae, B-haemolytic Venify storage condition, expired date,
streptoccocdt) ; handling transfers microbes cross-contamination within foods
from shells to hands
“Orion,CarTot, ‘Pathogens present “Verify storage condition,
cucurrber,ginger {B. cereus,C. botulinum) cross-contamination within foods
green pepper
Storage
“pork “Growth of pathogens “Verify refrigerator temperature CCP3
‘egg ‘Growth of pathogens “Verify refrigerator temperature CCP4
Pre-treatment
“Onion,CarTot, ‘Contamination by handler and equipment “Verify persomel hygiene and handling habit
cucurmber,ginger (S aureus, Shigellae, hepatitis A virus, of handler
green pepper Norwalk virus) Verify washing and sanitizing of
. equipIments
Washing
‘onion,carrot, ‘Pathogens present in water ‘Regulatory inspection of water
cucurnber,ginger (L. monocytogenes, C botulinum)
green pepper
Treatment
before cooking
‘cutting ‘Contamination by handler and equipment ‘Verify personnel hygiene and handling habit  CCPo
(S aureus, Shigellae, hepatitis A virus, of handler
Norwalk virus) ; cross-contarmination from Venfy washing and sanitizing of
raw products via hands, equipment, utensils equipments(knife, chopping board)
surfaces and cleaning cloths
‘mixing ‘Contarnination by handler and equipment *Verify personnel hygiene and handling habit ~ CCP6
(S aureus, Shigellag, hepatitis A virus, of handler
Norwak virus) Verify washing and sanitizing of
equipments
Cooking
“saute ‘Pathogens survive inadequate cooking “Verify cooking temperature and time Cccrr
; Spore survive
frying ‘Pathogens survive inadequate cooking “Verify cooking temperature and time CCR
; Spore survive
"MiXing “Contamination by handler and equipment ‘Verify washing and sanitizing of equipments CCP9
(S aureus, Shigellag, hepatitis A virus, Verify personnel hygiene and handling habit
Norwalk virus) of handler
‘Contamination by no serving immediately ‘Control serving time after cooking
Senving after cooking

‘Contamination by server and serving

equipments

‘Verify washing and sanitizing of equipments
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<Table 9> HACCP Plan Chart for Sweet and Sour Pork

Moritoring

Process  CCP Hazard Critical Limits Procedures Corrective Actions Records Verification
Biological{pathogen) “verification ‘measure termp.
Receiving CCPL ‘inadequate: storage temp.  store under 5C Tmeasure temp. Teject records investigate verification
-pork & condition when receive o bad smell & examine with the records
sticky surface raked eye
Biological(pathogen) ~verification ‘meastre temp.
Receiving o ‘nadequate sforage temp. store under 10T ‘measure temp. Teject records investigate verification
-eg & condition when receive examine with the records
o smooth surface naked
eye
Storage Bﬁﬂmﬁgﬂ -store at the bottom of -verify storage ‘separate other foods  -personal ‘investigate personal
CP3 a refrigerator place hygiene records  hygiene record
-pork inadequate storage termp. . | Iy
store under 5T ‘Measure temp.  “abandon time/termp. ‘Investigate
records time/temp. Tecords
S Boogicllpalge) e g thetop of vy storagesparte e fos persone investigate persondl
R oops ¢ te‘m““a“ a refrigerator place hygiene records  hygiene record
0 inadeuate storege 0. o rder 100 Measwre temp.-abendon fime/temp. ‘nvestigate
records time/temp. records
Togren  Doogcdpathoss) g g of  verfy handing  wash hands persorel investgate persorl
beoe tannaton handler habit of handler hygiene records  hygiene record
cooking ‘wash & sanitize of  verify process of -wash and sanitize  -sanitizer using  -investigate sanitizer
-cutiing equipment washing & equipment & records using records
sanitizing chopping board
Biological(pathogen)
Treatment ‘cross-contamination ‘wash hands of verify handling ~ “Washing hands personal “investigate personal
before o6 handler habit of handler hygiene records  hygiene record
cooking ‘wash & sanitize of  -verify process of -wash and sanitize  samifizer using  nvestigate sanitizer
-mixing equipment washing & equipment & records using records
sanitizing chopping board
Biological(pathogen)
‘inadequate: cooking ‘cook all ingredients to ‘verify the last  -continued saute ‘time/temp. Investigate
termp. minimum internal temp. & over 00C records time/termp. records
Cooking temp.. of 60T cooking time o -
e COCP7 contamination by ‘wash & sanitize of  -verify process of  -wash & sanitize ‘sanitizer using  investigate sanitizer
equipment equipment washing & equipment records using records
sanitizing
‘contamination by hands  use proper tasting verify handling  -abandon “investigate personal
& mouth of handler habit of handler hygiene records  hygiene records
Biological(pathogen) investigate
‘inadequate cooking cook all ingredients to ‘verify the last  -continued fry “time/tenmp. time/termp. records
temp. minimum internal temp. & over 63C records
Cooking temp.. of 63C cooking time investigate sanitizer
“tying (CP8 -contamination by wash & samitize of  verify process of -wash & sanitize -sanitizer using using records
equipment equipment washing & equipment records
sanitizing ) ‘iInvestigate personal
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