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Development of the HACCP Plan for the Safety of Cheyuk-Pokkum
(Spicy Pan-Fried Pork and Vegetables) Cooking
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Department of Food Science and Technology, Dongguk University, Seoul 100-715, Korea

Abstract

The purpose of this study is to make a HACCP (hazard analysis critical control point) plan for the safety of cheyuk-
pokkum (spicy pan-fried pork and vegetables) cooking, which is most likely to cause food poisoning at small-sized
restaurants in Korea. The HACCP plan was established based on seven principles of HACCP. First, process flow-
chart was built, then potential hazards were identified on raw ingredients and each process. Hazards were deter-
mined considering the severity and likelihood of occurrence of each hazard factor. CCPs (critical control points)
were determined such as ingredient storage (CCP1), defrosting of frozen pork (CCP2), and pan-frying process
(CCP3). CL (critical limit) required to properly manage each CCP was set up based on the literature survey and
field studies. CL1 specifies that pork should be kept frozen at -18°C or less for a long time, or refrigerated at 4°C
or less for 2 weeks; washed vegetables should be kept for a short time at 5°C or less. CL2 specifies that pork
should be defrosted within 12 hours at 5°C or less. CL3 specifies that food should be heated more than 1 minute
at the endpoint cooking temperature of 75°C. Finally, to control CCP continuously and efficiently, the HACCP plan
was composed and completed of CCP, CL, monitoring methods, correction actions, verification, and documentation.
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23S g4 o2 3 HACCP plan®] 7He 2
(Setiabuhdi et al., 1997).
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o ¥]3] BTh(Hao et al, 1998) T3 SR/ =4 §A 34
oAlA Salmonella, Vibrio, Staphylococcus aureus, Clostridium
botulinum, Campylobacter jejuni, E. coli, Listeria monocytogenes
5o g% 9GOz AF5 F2Ud HFOR nIHY
Th(Poppe et al,, 1992). E47F 2 71 & &9l 9 &9
< Z2A717] 918t HACCPE 243t Afol= A+
579 292 EASE HIEAJHKim et al., 2006).
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AFA Fe] W2l HACCPY 793 (dA)el we} ofH]
HAZA, HFAA, 3FEEE ;A 124, dFAE
2 FE A P8 EA; A 294, T8 &F
% (CCP, critical control point) A%; Al 3&A, 2+ $2 &
g & 71F(CL, critical limit) A78; A 494, z+
CCP9] monitoring system A7%; Al 5TA, HHZA
(correction action); A 67, A3 Az}, 28] A THA,
71Z 4% 2 & 3H(documentation) A2 F Y 3 ok
(Kye, 1995; Park et al., 2004; Kim & Roh, 2000).

B dFe 9AEY AR, ASESY ZE, LB|APlA
Azd d7txe] F8& BF &3t HACCP plang 7
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ZE3l AFHE T 22224, vF F IAFL=
nAE fE7E gAEE dd AFeE AR AT
ez S22 A9 AFHQA 4T 3 & AH3A
o} ZAP)7HE 20079 42~690|%oH, B AEHE £
A3} ot

HACCPY 184 LAENHAE BIXAE
FY3IATE A7|M, A5 AR FARAIE YA
olfr= I AFY ASESS B ST 2E Y
< 2 = "oy vlolE e d HeA Az ok &
SE A7) b o)t}

SHSET A

ze)HA e FTHBERNME ZA} A Sy ge)
A3 B 2ALE H8sGthKHIDL 1999). =, 9489
A, AS2RE A Eo] TAA ALY A
8 34 g7t ST 2E AEL S
zuz AZHE 2 F 97, A%, A 7D 3ol
W3 24 325 AL A s
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222 A5 A8 AUERL2 AET, 315HH,
B3 QE2 ERT HE88 84849 &AM v
I Zoh(Lee et al., 1999; Davey, 1985; Todd, 1983; Roberts,
1982).
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FALYE; MY HFL 2FE Mg o3 2L H,
729 2P 2+ 28 HF L BHEE 2L
= 2 AL 2EE 293 2271F; e 23
AT wja g A &S Ao AZLE ¢ 0 e
g F2, v ggate] EFe AAGH, w47
o] BE 98 4L BI|7} dnt

884 7t FA LAY B-EE 2 F9 2
F5 2, AF A&HAEH, A RA F AETH
g ot A7)0l A 2 249] ¥4 754 (likelihood
of occurrence)> E3 ol AA|E 7|0 wetA Hrlslact
(KHIDIL, 2004). &, 24 752 SAAIZA] ofF (30
g 3 aavt AEH o2 AF FAFAAY 7ol
AL), =2@ENF Yl 827} v aA B ALY 7Hs
dol U), BEEALY] 2 By Ee o&4 27t
A0l o, B A 2 7R AR), @7
A3l 247t AAH o2 B A= FAA T 2A 7HEA
2 U2, oFF H2@EITF f8] 849 #A sk A
H) 7IEeZ Hristgh 38 39 A4 F=
(severity)Z} ©] & o] &8 YA QA0 HF F = Fdo
AAE Y o2 H7HFATHEFAO, 1998; KHIDI, 2004).

ZF Sl 8 Ao A AJE BAE 2o gk ot
Z2)& AR 3A

ccP2| &3

7t 339 AP 8L O AURXE AR Tl o
H FES CCPE ARt JFede & AAAE 2Hs
oF gt} Codex2] CCP ZAZ(CCP decision tree)S 53|
CCPE AX 3 thFig. 1).

CCPO|| LSt CLO| MY

CL2 CCPollA A4dgt #elo] A8 JRE Adslr] 9
st 71E2% 2 A7 pH, a, 59 71F0] HE AR
722X (Kim & Roh, 2000), 2132] 9Ja) ZAAx} F 4
F9 229} &g A|7ko] A EbAY o] 64.7~82.3%S A &
O By wetr B Ao e LR, A7 989
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l Question 1 “ Do control measure(s) exist for the identified hazard? ]1—— Modify
step,
process or
| No | product.
Eea I Is control at this step necessary for safety? Yes

A 4

1)
| .No_j=—»{ Nota cCP | Stop |

I Question 2 I

Does this step eliminate or reduce the likely occurrence of hazard to an
acceptable level?

Yes

[_Question 3 l Could contamination with the identified hazard(s) occur in excess of

acceptable level(s) or could it increase to an unacceptable level(s)?

v

Yes | No |=»{ Nota CCP |=bf Stop |

LQuestion 4 | Will a subsequent step eliminate the identified hazard(s) or
reduce its likely occurrence to an acceptable level?
h 4 J y
[Yes J=»{ Nota ccP J=»{ Stop | No TP |

Fig. 1. HACCP decision tree of the Codex for selection of CCPs
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Hong, 1992).
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71237] 915k, A @AM CLE2 A% zE2X, A
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o

EELTCE

IHM =X MY

Monitoring¥t 23}, CCPdl| tjst CLOZ 2] =A] &%
< ALE UHlEte AT F A= NARAE A3
o} AA 2] BFNAME CCPY oA dAI9 1 U
£, ZAAE 52 71531 Bagi)

Z3HY My

A% HACCPY| w2 &7t A= BEsiA A
H2 JEAY AR E e Aoz FHE] AT W
H3h 3 9 HAF 5 A5 MonitoringS CCP2]
#g FHE Ash= Aol FFL HACCP A @AE
AAsh= AL Yrlgt

HACCP9] A TRAIR 7154 B ¥413= HACCP
plang FH3] AAFA JYohe 7|Fo|BE A5t WPt
< AAEE B A7 A= YehlA] Egtth A5
£ YybE<Q] HACCP plan 2H¢l = oo} gt FE2

2 FA3 S dAse] HACCPY EE QAdA
PH= BE 5L 7|55t BES| o) 3} dutEo=w
AF2] Aol A3 AFFERAE, AE, AZZHEEE, 2
Z A, AW =9), s 2, ity §
A#e] AHa, CCPeF CL A A E9| A - 2AANE -
ZAALS - CCPol| tgh =4 9 g3} &3t #F5, HACCP
AE dTE, MAZEA S FAFH W, HACCPAES 9
3 BMEE 74 5 EA3}8H(Lee et al,, 1999).
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ASHSY 2Y3HF AFH8L0 e FRRA
SAAEE T3t CCPE AA 5t th(Brackett, 1988;
Shelef, 1989; Yoo et al.,, 2000; Kwon et al., 2003; Park
et al,, 2003; Ministry of Education and Human Resources
Development. 2004; Ryu, 1998). ZZ ZA#AZA A&H 29
TREEE(Fg 2), ASESS] d7AEE 84L&
E ¥ (Table 1), 342 P24 EZH (Table 2), ASE
9] CCP Z% ¥ (Table 3)%} Zth

ASETY] FAZEE  ASH2Y Ase HAL <
¥, A, 3 5 HAFE FHEEEE Fg 29 2t
g Agelre HaF o g A7 $FEH-12°C)8t
I AieFe YFEHREO)S 3t AoE Yeuth ¥F
H SR = A22025°C)0lA eAIZ T FAll oFA
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Pork Onion Se':a;;\e E:::: Garlic Ginger
) 2 ) 2 ¥ A 4 $ ) 4
I Inspection ” Inspection l
3 .
:::::ge; Refrigerator storage
¥
I Defrosting II Washing I
\ 4
I Cutting I I Trimming and cutting I

-

L Mixing |

I Cold-holding I

L Pan-frying I
2

I Serving I

Fig. 2. Flowchart of preparation of cheyuk-pokkum (spicy pan-fried pork and vegetables)

Fe AaddAa 32 Ed Ao EH 22 FAE(F,
=, H'E)s AAg FAE okl Ao Hget
712 &= S5 HA L= 22 FduelA Ao
Aot 23} Toke] ARE-S TESHA] gl wateHol ¢

© ot 383 &2 AEEH ERQ, 1, IF
Z, A 8F, A" 502 ©E FEFL Ebowlol ¥
TFIT 2 F 308~A 7 AR YFLE@0)NA A
T 78S FEI 1E o4 g H AYE AFRE
FobA A7E &7 gert. S8 ASES2 2 &
oA Alg€t

FRAEYE A _A B : ASESo dg d7A
54 JIHEY AFE Table 13 2o} YEASE 93
AEA A3, =53 offFoAA BLAR A EA7FE
dol 184884 ARHAT ¥F B YEFEHE A
Z, 29k B EE 2594 5°C o]5te] AT F4
St Y xHAME AE 7FsS Listeria monocytogenes
7F nBETA AEHaA0E AFHIT 3l Th(Brackett,
1988; Shelef, 1989). Yoo et al.(2000)> Z4HE YR A8
o thste] 2]F] AR B} H= E colid] AA oA
=5 S XS TR FAHEAA E coli7t FEHH &
SO A FIHH OS2 Listeria monocytogeness. 71 &5 A<
BT ol =53 AA B HAH X &t
SAE ARAETL oln] AFE] 2ol HoJtks AL
ojv] gt} Kwon et al.(2003)2 78 ZelA E colist
Salmonella, Staphylococcus’t &5 J2<S B39+
ole SFAAY 29 & A 7hl| LA JHe
gol g guigtt. &g}, 1, A F AAFAe 107

<]

CFU/g ©)’d9] 2 dwtAla47t EA5Y a2+ 9
Al J Aoz dEA Ath(Yoo et al, 2000). =3 Lee &
Park(2008)2 A 4F-2] AFA, Aol 531 FHUEE
AR s AAFol te =% 3 7Hexposure assessment)
£ AAEIN T At o 2 fARFE A2 E(10°C)IM =

2 Az #5 $77F ZA Ui A gid I35
29l #a]7} B 8 3H(Park et al., 2003).

ASES FHE 9384 Y ASES0 Y &
A AFAHEA AF}E Table 29 2 FAE JPAHE
A A, 13 aE, 571 Bl BAA8 Ay 43
EANE BETH AP 842 2FHA

B3 3 Bt 79 T4 $EEY 2 FAe 3F
el e wAede] 7FeAdel Utk ARAEE s
4 AFdA =53 oRiFolA HYA Al A&l
B ER7] gl Eastes ¢ 79 52 HAE 935y
B v 2 HEHoz Ay s)ol dth(Yoo et al, 2000;
Kwon et al., 2003; Park et al., 2003). 3txl52] A2 g
A EH AL okl 5°C, AR AEAE 15~
25°C, &H/E 5°C o382 RBI=E FAS}Z Yo
(Ministry of Education and Human Resources Development.
2004). 3k Ryu(1998)= A5 ¥ 989 &4s] A 7t
2 0~5°CY] WHAEAL fFAFoF 31 AF<] 98 2%
W (5~60°C) HollA 4A)7F o2 Baste AL 7=x3s
Atk 2 FAME A WRELE7F TFEE 15~38°C
Atole] 2= YollA = 2A]7F o] EESIAE oF Htix
A A8 ATHKye & Moon, 1995). &, AF5=3 2)Fe] 7
A, HHE o7 49 L& 5~60°ColA A2
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Table 1. A list of hazards caused by raw ingredients of cheyuk-pokkum (spicy pan-fried pork and vegetables)

Hazard analysis

. Hazard Preventive
Ingredient Hazard Cause . Likelihood of decision ———
everity occurrence
Pathogens - Improper transportation temperature ' g&n;-eu::;frleon o oafisprortation
(Listeria, Salmonella, . (Ccontarmnf.;iclli ra:iv mate(rj1al§) bial High Medium Hazard - Keeping of proper storage
Staphylococcus, E. coli etc.) T0sS confamination and mcrobl temperature and time
growth during processing Z : 7
Pork + Keeping of sanitary condition
. : + Confirmation of the test score
Heavy metal + Chemical hazard of raw material Low Low No hazard of the ingredient
Vinyl - Improper packaging Low Low No hazard ° gllllr(c):rl())alls%h inspection - before
. e . . - Keeping of proper storage
Pathogens Cross-contamination and microbial High Medium Hazard temperature and time
growth during processing : ; G
apetbles + Keeping of sanitary condition
(onion, garlic, sesame leaf, Heavy metal, residual . Chemical hazard of sorisl] Lo Low No hazatd - Confirmation of the test score
green onion, ginger ) pesticides cnical hazant ot aw matert of the ingredient
Stone, string, metal scraps, etc. Poor removal of impurities in raw Medium Low No hazard ~ Thorough inspection before
? . ? materials purchase
Peniiciliiii + Microbial growth due to improper Medium Medium Nohazard ~ Keeping of proper storage
storage condition temperature and time
Oil Oxidized substances (lower - Generation due to improper storage . . - Keeping of proper storage
(cooking oil) aldehyde, ketone, fatty acid) condition Medium Medium No hazard condition
Adulterati h as stem, . . . i i
a alrxl :}rlzgfons such as stem, « Physical hazard of raw maferis] Low e Mo hazard gl’?r%rg)a\;geh inspection before
White mold + Microbial growth due to improper Medium Low No hazard ~ Keeping of proper storage
storage condition condition
Spice Oxidation. b bl . ) -
(dextrose syrup, soy sauce Xidation, browning, heavy * Generation due to improper storage Liow Tow No hazard ~ Keeping of proper storage
’ ’ metal, etc. condition condition
salt, sugar, hot pepper paste)
Stone, pest, etc. + Generation due to improper storage P Liow No hazard ~ Keeping of proper storage

condition

condition
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Table 2. A list of hazards caused by preparation processes of cheyuk-pokkum (spicy pan-fried pork and vegetables)

Hazard analysis

Hazard Preventive
Process e Canse . Likelihood of  decision actions
Severity
occurrence
Pathogens + Cross-contamination due to + Keeping of sanitary storage
Freezer or refrigerator B (Eisteria Salmonella unsanitary condition of storage room Hish Modii B condition
storage Staphylo’coccus E cg)li etc.) + Microbial growth due to improper € - Keeping of proper storage
T ’ storage temperature temperature
+ Over-defrosting due to improper time + Keeping of defrosting
Defrosting B Pathogens and temperatu're . High Medium Hazard temp(f.rature el .tlme
+ Cross-contamination due to + Keeping of sanitary storage
unsanitary condition of storage room condition
Washing P String, stone, etc. - Improper washing of kitchen workers Low Low No hazard ° sglé(t:iactéon of personal hygiene
Trimming& cutting B Pathogens - Second contamination from utensils High Low Nohazard - Use of sanitary utensil
Mixing P Hair, stone, etc. # Carele_ssness gf_ldtchcn yv.orkers e T No hazard * Education of personal hygiene
+ Unsanitary mixing condition practice
Cold-holding B Pathogens * Microbial growth due to improper High Low Nohazard  * Keeping of proper
temperature temperature
P Hair, etc. - Carelessness of kitchen workers Low Low No hazard  ° }Z]::'I(‘zllé(il%téon of personal hygiene
Pan-frying
B Pathogens - Residual microbial due to improper High Medium Hazand *+ Measurement of cooking

heating temperature and time

temperature control
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o] Z+ A 8E 7|3 WA & Fsjof T & & Uk

3 A T EFL 7ol AT F e 2=
A 2250 B HAA Aol EAT F e 84
o] Z4€ F A T FF FT AHE 2o s o)z}
2949 7FsAe] Atk Wl 93l AFo) EAjse =
€ Aol AFgEE o] ol JA| F4o] THE7] o
ol dlEo] AFEe] F2F Ylo] Hr} dukH o= g
TS AUV =EHER g 2 g #7d 9
& W ol LEdt. FHe 2|5 S 7Y
Zo 2F, Tl AA 2 F den FY F ¢
297 vE FESAE ARSI AT b gy A
AZ1EH ol Bed i Weet 37 59 7t F
A3 F718 4 JrhKang & Frank, 1990). Kwon et al.
(2003)3} Bae & Chun(2003)2 Xu}, &x|u}, ZH PF X
g vte 5ol E coliE ¥IE HLA Aol AEHA
Te A7Z3E 233t sjs®gt ol &4 2 4
7] FoNAM = =T ZE ALY & g wALL Hol
A A =y o] B2 SeARF 2l B2 A7k 9]
Foj2)7] w2 PP 849 FA7FEA o] Rt

%71 FA A 718 257t v E AP 2k =234
R30S Aol AES FalladS A A7l 253U
T Atk B9 AL 72~75°C AEH F83] oA He
o 2 =7 =25t BHYA Al EF APEsEHA H
of ARtz B fe ¥E FH o3 x Folle= o
A Aol HAEHA Fetha 3 tH(Yoo et al., 2000).
AT o] HAo] A7} He AL AlFEe € 9 &
T A7 A5t ARelA s BETA] R E
o] Abgo| o] FojX|X] -2 AFEjoA R P Bdthe
Zo|t}, Cassin et al.(1998) 2 <3l fu]A I E(patty)
£ AFske AR &3] 93 WA HEE HFAske
Ao| AFE9 WS 16% ZAAA T B 73T

A 8832 CCP AA : ol= I 2A " AP 229
A& 3 FE7t BAEA] GEE F9 #E Ogide &
F9] CCPE XA 3l= Aot Fig. 191 EHZ Codex2]
CCP AR EE 53] CCPE ZA3IM L A= Table 39

2o AFAEEA DAA Yeld 4848 T3k
AE 2 FAH Ut ccpe H%E AAsAT. Z+
CCPY| 384w 25 BHAA M (Listeria, Salmonella,
Staphylococcus, E. coli 5)2-2 Y34t 2 A3 A8
o] B3, 35, £7] A o] CCP2 FAH AU

HACCP plan &

HEHOE A §ESo i HACCP plang Table 43+
7ol 4331t &, HACCP plang AR AT F
L3A| T AA Fof| Fel7]Fe] HAH3] EFHIL YR Y

& gRl37] st H71Foz dAE &%, A7HE
EA3ta #AFL EE 7S5 Aol g Fast

CCP1: A59 B Ao T WA E&& YF Hiy
B2 -18°C olstilA &A= #rEL A3
(Yoo & Kim, 2000). thd 2 ZoA= €5 -12°CollA
BAsT 9lo} #271FQ -18°CE WEA 249 $£H o
L7HJT =5 AT ke Aol 4~5°C o] 3}l
A AZE ok stk =85S AFERY A$, 4ColA
A% 1497k = 10° CFU/g ©]38ke] X8 Yehio] A
Aol £5& Jepitha B 75 AtHChoi et al., 1998). =,
YEESY A IFEF JHZE 71F 28 fRA 54
9] F2]o] AAF o] 25 FUL kAT EKo] AT
Ao g Atg ) AAF] HAL 5°C 0|3l AFLEE
HH7IEL R A8t #9 F4E dASAT AAhF
544 S0 2 A% ARE 1T S o, e
Z(10°0)A 7Y HREGE #9] S WErg o
717 A4E& 2 3thPark et al,, 2003). T 2 Fol A <]
ANaFe AL BFHOZ 4CAA KRB YAy
YA ES ABe JFY A E H3F 5ol et 2=
7 ¥stE = lormg AFE 2= E FAs ok 3ot

CCP2 : ¥58 =59 dsHH A = ¥ Al 49
TEEHAL v Eo] 5~57°ColA FAZF =& Ho| vy E
o] o] oY 3T F ¥E =5l Fot Y &
o 9% o]zt Fo] dojdrt. 439 FAEAFS YFL
7t opd A2A o]FolA sFHYES 2 sor & ¥

Table 3. Selection table of CCPs for cheyuk-pokkum (spicy pan-fried pork and vegetables) preparation

. CCP decision tree
Classification Hazard - - - - CCP
Question 1  Question2  Question3  Question 4
Pathogens
. Pork B (Listeria, Salmonella, Yes No Yes Yes -
Ingredient Staphylococcus, E. coli etc.)

Vegetable B Pathogens Yes No Yes Yes -

Fregzer * B  Pathogens Yes No Yes No CCP1
refrigerator storage

Frocess Defrosting B Pathogens Yes No Yes No CCP2
Pan-frying B Pathogens Yes Yes - - CCP3




Table 4. HACCP plan for cheyuk-pokkum (spicy pan-fried pork and vegetables) preparation

Process CCP Hazard CL Monitoring C(;rgzcot:lve Records Verification method
Path : Freezer storage less than - * Freezer /refrigerator
b 18°C, refrigerator storage less Regular measurement of Disposal * Storage temperature management record
pork duiit ;1"C (3 weeks) storage temperature - Color and odor * Quarterly correction of a
Freezer / thermometer
refrigerator  CCP1
storage - ) Refrigerator storage less than . Refngerator management
athogens 1n 5°C when washed, 15~25°Cat Regular measurement of Disposal + Storage temperature recor
vegetables P storage temperature + Color and odor - Quarterly correction of a
' thermometer
+ Measurement of . Defrosti d M d
Defiosti Pathogens in Defrosting for 12 hours less temperature during & after ; Deirosing teaperaiue an AnAEEIEL recon
efrosting CCP2 pork than 5°C defrosting Disposal time * Quarterly correction of a
: th t
+ Checking of defrosting time Colat; 183 exior crmommeter
: Heat more than 1 min at the - Measurement of heating : ; * Management record
Pan-frying ~ CCP3 Pathogsism endpoint cooking temperature temperature and time when Reheau?g * Heating temperature and Quarterly correction of a
cheyuk-pokkum 5 . (over 75°C) time
more than 75°C cooking thermometer

llz veld dOOVH 25 SR

B
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f240] St} vl FDACIA A3 TA|F4] 2 €244 9
A8 #2] 7152 FDA Food CodeclA 2]E& QA3
5ste FE7IES A ARy, 2005). L F =5
352 #2|7|FEL 5°C v|vhe] WAIA 12417 o]y 9|
z7A02 ARG 52 AF 258 &3 F= A
o] dgsty & AAS A AT FHE AAIES &
o ey € A 2 AsAEY F5, 270, A
Fo £L 5o wet A bgE F JLEZ 7 HA &
= FAART 718S AR st Aadsfof drh(Yoo et al,
2000).

CCP3 : £7] #F 224 Bryan(1978)2 ¥#7]9] F24
& 2= e T2 $4F 2219 AL AFdTL
AH&A A5 3 A7 A F wAeE %
ANgel egol gaf EAshs BE 2 AFEAZZ] S8
o AEF9] FAHALEIF 49 AbEel Zad %2l 73.8°C
oS ZZ38|oF Fth(Lee et al, 2003; Bobeng & David,
1978.). olol W&} AF9] FALE7} 75°Ce S =, A1
AL #A71Eo 2 AR 4, Min & Lee(2004)
AE A AR =7 71F(5~10°C " Thel] A 3eA]
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