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Determining Kimbab Shelf-life with a HACCP System

Jin—Hyang Lee and Hyun-—dJoo Bae'

Department of Food and Nutrition, Daegu University

Abstract

This study was conducted to estimate the shelf-life of Kimbab manufactured using a Hazard Analysis and Critical Control Point (HACCP).

We performed a microbiological verification after applying the HACCP plan to Kimbab. Additionally, the shelf-life of Kimbab at each holding

temperature was calculated as a regression equation between the aerobic plate counts and holding time during the storage period, The

critical control points of the HACCP plan, that were applied to Kimbab, included: cold-holding of refrigerated foods, checking the endpoint

cooking temperature of heated food, and cold-holding of cooked foods. As a result of the microbiological verification of Kimbab, the aerobic

plate counts averaged 3.46 log CFU/g. In contrast, the coliforms, E, coli, Staphylococcus aureus, and Salmonella spp. were not detected in

any of the samples. The estimated shelf-life of Kimbab was calculated to be 45 hours at 10°C, 29 hours at 15C, 6 hours at 25C and 3 hours

at 35C. In conclusion,

manufacturers should apply a prerequisite program and a HACCP system for a safe consumption of ready-to-eat

foods and label products with a proper shelf-life. Distributors should control the proper holding time-temperature until sale and consumers

should eat immediately after purchasing ready-to-eat foods.
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HACCP #2] AZL Lee JH(2010)9] ¥HFe] fJ3EA
Ao} park KH 5(2007)9] AHzb7Rke] Hacce =9 7|
o]

ko] AFAAEAE GRS, A 14, Az T A3}, Park HJ(2006)¢] MELRF HACCP 8] AFS
W, W AESH - sieke 2eld w4 5ol del Aumshel AR AEse AAGMARA, Qg o)
Lavers Rices Spinaches Carrots Burdockes Eggs Hams Pickled radishes
‘ Inspection ‘ ‘ Inspection ‘ ‘ Inspection(refrigerated food: <10TC) ‘
Storage/
oras Storage Cold holding(<5C) CCP
Hold
‘Washing
Preparation
Cutting Cutting Mixing Cutting
. Hard . .
.. . Stir—fry o Stir—fry Stir-fry
Boiling Blanching | | (>74) | | bovig | | (z74%) | | (=740)
Cook cCcp CcCp CcCp CcCp
Seasoning (Sfrili:rcsg Cutting
CCP
Hold Cold-holding(<5°C) after cooling CCP
Assembly Wrapping the filling with laver

Fig 1. HACCP flowchart of Kimbab (m; CCP)
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Table 1, HACCP plan for Kimbab manufactured at small-size facility

] Monitoring ) s
Working I - Corrective Verification
Classification Hazard CCP Management Standard . Person in .
stage Subject Method Frequency action method
charge
. .. . . Product . .
Keeping proper temperature of Refrigerated food: Refrigerated During Product Inspection
" . temperature . . Inspector
Conditions refrigerated foods below 10T food inspection return record
. measurement
Inspection of food —
. N . Examination X X
materials o ) . o Confirmation of whether Food During Product Inspection
Expiration of food materials shelf life o . by the naked . . Inspector
or not of the expiration materials inspection return record
eye
X . . Temperature . Refrigerator
Microbial growth due to improper storage . _ . Twice a Temperature
.. CCP Refrigerator: below 5T Refrigerator measurement Manager . measurement
temperature of refrigerated foods ) day compensation
recording record
Storage/ X N o Divided or Examination X . Refrigerator
Refrigerated storage Cross contamination due to contact - Twice a Re-division or
Hold . Divided storage separated by the naked Manager ) measurement
between cooked and raw food materials o day disposal
stotage room(or facility) eye i record
Expired products : All food Shelf Twice a
Microbial growth due to the lapse of shelf life X D p R X X Manager Disposal Storage record
disposal materials life checking day
Confirmation of -
. . . . - Examination by .
Parasite and pesticide residues due to sanitary condition after Twice a Manager or . Pre-treatment  process
) ) ) . ) Vegetable the N Re-washing
improper washing of vegetables washing with running Ked day Cook record
naked eye
tap water twice or more Y
. L Separate use
X Washing & o N . Examination by
Preparation X Cross contamination from knife and " . Knife, Twice a Manager and Pre- treatment
cutting ) Knife and cutting board: separated use . the . .
cutting board cutting board day or Cook education of process record
naked eye
workers
. . . L Education of
L . Use of sanitary gloves and washing Kitchen X Twice a Manager ) Pre-treatment
Contamination from kitchen worker . . Observation kitchen
disinfection of hands workers day or Cook process record
workers
L Use of Cooking
L . . X . Examination K
Personal Secondary contamination from the hands of Use of sanitary gloves, Kitchen by ked Whenever Manager sanitary process and
by the naked
hygiene kitchen works proper washing and disinfecting workers Y cooking or Cook gloves and sample collection
eye
: education record
o . Kitchen
X L X X X i Examination . N Re-washing i
Cooking Secondary contamination due to using dirty Containers : clean Cooking Everytime after Manager sanitary
Cook . o . . by the naked i and
utensils cooking practice condition utensils using or Cook - . management
eye disinfection
record
Conditions X . . X Heat more than one min at the endpoint Temperature . X X
o Microbial growth due to improper heating ) . ) Whenever Manager Additional Endpoint cooking
of food CCp cooking temperature Food during heating measurement ] )
. temperature ) heating or Cook heating temperature record
materials more than 74'C recording
Microbial growth due X o A . Temperature . Cooking process and
. ) N Refrigerator temperature: Facility for cold holding of Before cold Temperature
Hold Cold holding to improper refrigerator CCp _ measurement ) Manager . sample
below 5T cooked food ) holding compensation ]
temperature recording collection record
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3) Aol HA fe1e A4 A9 3. HACCP XZ Zgfo| n|¥E AdZ
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T HACCh Hom AR Akl MY KEUIE £ ARelM AZEA gt AR AR 2
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25T, 35ColM= 2z} 48ARE Eot BaslHA °‘HWI%LT CFU/g olgha 3}F¢JaL, Park SY 5200520 LukA|TS57}

of Wals 439t Ave Hdehe fEUIs A3 3.28-8.35 log CFU/go]g}a 3}gon, & tj= d——rL(Park Sy
dastst 5T, A2 = gsheld WelW Wl Akl Akl

% 2]l 35T, WAREEE 10CE JIee® 2R 350-5.54 log CFU/g o2k 3HIth. HEFF Koo MS 5(2007)

o st A Xﬂé AFst Az A% 2 HARE o Aoy gES QiR Az 4% mvﬂﬁ 7h 443

olA 2, 4, 6, 8, 12, 24, 48, 72A|7to] AHEH AL wel] S log CFU/golg}al 3Fdal, Park KH 5(2007)2 dukAlgsr}

=g 5.46 log CFU/g, Kim JG(2004)% HE9o zg|z7dx =g

SEWE B B uhe dubAlde] st o & 7ukel AwkAlFSTl 6.07 log CFU/g o|Qitka B s

A SRS et 3H4E AT F(KFDA 2010c, Aol HwWE RS W B AFoA] HACCPS Hgate] A
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2 2428 GJTHKEDA 2009). & A7E 78k 5 A8HY zHxdAM e 27
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Table 2, Change of aerobic plate counts of Kimbab during storage
under 10°C, 15°C, 25, and 35C

Aerobic plate counts (log CFU/g)

Holding time
(hr) 107 15C 25°C 35°C
0 3.46 3.46 3.46 3.46
2 3.05 3.80 3.87 3.85
4 3.95 3.94 446 487
6 3.98 4.16 4.79 5.15
8 3.99 421 5.00 6.20
12 4,04 427 5.38 7.18
24 4.05 4.61 7.77 7.80
48 4.09 497 8.08 8.48
72 5.42 - - -

U not tested

? Coliforms, E, coli, Salmonella spp., and Staphylococcus aureus
were not detected in all samples.

HACCPS A-g3to] AAkst 7wte] miAE 42 & <
Tol vl AF Adsh AFFAe SHUANE BT
(KFDA 2010a), 3= Public Health Laboratory Service(PHLS)

ry
oA AAIE SHMHHAE | BE FA(Gilbert R] T 2000),
TAHE 2 s3] SMHFNE vRAETSH F4H 71E
kA= 4 log CFU/g Y
FAEET, RS =

(FSANZ 2001) 52 £gslo] o
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Aoz At
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HACCPS X =23t0] MAkst 2l8to] SE7|8t AX 67

6.0

55 4 * 10C Y=0059%+3691, =0.875

Aerobic plate count (log CFU/g)

30 T T T

0 20 40 =]
Haolding time(hours)

Fig. 2. Correlations of aerobic plate counts and storage
period in Kimbab during storage at 10°C

® 15C Y=0.027x+3829, r=0914
25 C,¥=0.098x+4.070, r=0.926
35°C, Y=0.100+4.562, r=0.956

w
L
[}

Aerobic plate count (log CFU/D)

0 10 20 a0 40 a0

Hoalding time{hours)

Fig. 3. Correlations between aerobic plate count in Kimbab
and holding time under 15°C, 25°C and 35C
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Table 3, Regression equations between aerobic plate count (Y)
and storage period (X) during storage of Kimbab

Regression Correlation Calculated Period (hr)
Sample ) - 1
equation Coefficient at Y=5
10C Y=0.019X+3.691 0.875 68
15T Y=0.027X+3.829 0914 43
25 Y=0.099X+4.,070 0.926 9
35T Y=0.100X+4.562 0.856 4

" Calculated period was calculated by regression equation
at 5 log CFU/g of aerobic plate counts under 10C, 15C, 25T,
and 35C storage

: Aoll= 9AI7J, 35C Eﬂr A]oﬂb 4A]z}9_§_
BHEewo wat 2 xol7} QlSlth Koo MS 5(2007)0] #
]

of A Anfsty] Sl Az B FR AWFE 10T
A BgstEA vkl dubAlEEr) 5 log CFU/g7F HE A
e & A T 2 Aok A ATt fARE AlE
o] AE AF fFE8718S 30AReR Altstt o] A
TR AT ke 10Tor BE A esARte g akE
H Ao}l Aozl ST °o]& Koo MS F (2007)2] A
A Aduke] Az AFe] dubAlgTt 4.43 log CFU/gOIRY
9 Aol wE] B AT Ax A 27 dikdsE
O

3.46 log CFU/g B A7AdelA ko] 27] dvbAlAt
Fo] FFo] ¢ Wd o] HAAIRMET ] wE dubAt
Fo] 7l S FU7] whEolzta AdET: Koo Ms
S(2007)F Kwak TKZ} Kim SH(1996)2] AT A% 7]

grel 27] viEsTE w9k AlEel AE e FEe

—_

wolthn stgong ngEstd slart SeHe A 5

SNNANERS A% A WAL FusT we
eutEE §57182 PP AdiE A% Axd
A% Ax3Ae AdF Ao YT Belsel 4
W 27 AFS VAR FES AU A §AsE =Y
o Wasthn ekeh

AFAFxeHRtHA A27A A2E Q01D

=2

AFooFEebdA M e A FEIEE AT o
= AN IA sk fEIghe] 15u) ool 717t st #F
ol FA|Holok ghhar dFGAaL o]o f571%h

ATE ARSIEE 3kl Qlth(Koo MS 5 2007, KFDA
2009). wEkA Table 39] 3]FA A kAL 5 log
CFU/gell =ge 2ol HHAARLS 7o g Z7be A
o BAAF(1/1.5)8 elste] HEHOE el AHA
S718hHs ArEgh ¥ Table 494 2T}

HACCP WAog A4k Zwhe] f&87]ghe 10CoA=
45717k, 15T ol E 20A17E, 25CollME 6AI7E, 35T oA E
AR R HF AEHAT ol AP ATeA HofH A
AE 10CE BAFS wo A FE713S 27ARe R
(Kwak TKZ} Kim SH 1996), HeJA #vl-g Ldwklvh2 204
ZFo 2 (Koo MS 5 2007), 15CollA] ute] HhAH# #

17.7A7F0. 2 (Lee HM 5 2004) ASrel Axte} Hlw
w & AFolA HACCPE H&ste] Aatek Ak H

°
=
N =S
= H
BengE f571%0] AUHoE Ak AL ¢ £
o}

AAA A

lo

=
>

SAANE F Aol 2ol gz Az - 7HE

S AFS = BF AFY AzALd BAE R3]
o] gl FE7Ighe #EstAl && AT AT ARl o
2 94 A4S w7 FIrhKFDA 2010b). AEjutels 9E)
B ATl HEIRJANE 3353 Aol 33el|x] HufjE L
AT A Ut AFEA dA%E AR 243 g
AntES] e 3¢ BT e WAREIL AN, 23

Table 4. Shelf-life of Kimbab under 10°C, 15°C, 257C, and 35

Self—life (hr)
Sample
Calculated Estimated”
10C 68 45
15C 43 29
25C 9 6
35C 4 3

" Estimated shelf-life=calculated shelf-life x safety factor(1/1,5)
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