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ABSTRACT

Objectives: The purpose of this study was to apply the Hazard Analysis Critical Control Point (HACCP) system
to the production of seasoned laver products. The hazard analysis examined microbia evauations and developed
a HACCP management plan through the heating process.

Methods: In this study we chose three companies and performed the analysis thrice. During this study, genera
bacteria along with other food poisoning bacteria such as Salmondla spp., Saphylococcus aureus, Listeria
monocytogenes, Bacillus cereus, E.coil, 0O157:H7, Mbrio parahaemolyticus, were studied a varying
temperatures from 100 to 300°C.

Results: The presence of general bacteria was detected in raw laver in the samples analyzed from al the three
companies, and the number ranged from 10°-10". Bacillus cereus was detected in samples from only two of the
three companies analyzed. However, Salmonella spp., Saphylococcus aureus, Listeria monocytogenes, E.coil,
0157:H7, and Mibrio parahaemolyticus were al negative. General bacteria was reduced to 10° after being
subjected to temperatures of 100-250°C, but hesting to over 270°C reduced the number to below 10°, and the
other microbes such as Bacillus cereus were not detected.

Conclusions: In conclusion, the heating process (270-280°C) dong with RPM of 100-1200 were identified as
CCP to reduce biological hazards.

Keywords: HACCP system, critical control point, microbiological hazard, critical limit
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Table 1. HACCP Plan of seasoned laver

CCP Name Process

Hazard ement

Limitation

CCP-B 2™ seasoning

- Listeria monocytogenes
- EcaliO157:H7

- Seasoning temp. : 270~280°C
- Seasoning pass speed : 1,100~1,200 RPM (6.3~7.33=0)

Table 2. Number of genera bacteria in raw and sub materials (Unit: CFU/Q)

Number of generd bacteria

Material Mean+SD
1 2 3¢
) Stoneweed 3.0x10° 25%x10° 41x10° 3.2x10°+047
Raw Materids
Seaweed 3.6x10° 3.6x10° 43x10° 3.83x10°+0.23
Corn oil <10 <10 <10 -
Sesame ail <10 <10 <10 -
. Garden balsam bamboo salt <10 <10 <10 -
Sub Materias
Seasoned salt <10 <10 <10 -
Bamboo salt <10 <10 <10 -
Calcium <10 <10 <10 -

1. =o|ge|l HACcPE| A=
HACCP 2] A%l dA-2 Anayse Identify,
Limits, Monitoring, Correction, Validation, Verify2]
THAE S8 o]FozIt}. )23 HACCP #&] Al
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F AEH CCP(ERA7IE), BV R
< ¥3s HACCP #2] A¥S 23t
AL, A HAEd 4945 59 =29 4dde
Table 13+ 2t} 42202 CCP= 1|49 27} 7
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g 2=Eg]o} RicAl| EAVAI S AALe A Ank
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Table 3. Changes in number of general bacteria in process of seasoned laver (Mean+ SD, Unit: CFU/Q)

Number of generd bacteria

Process e 2 39
Warehousing 3.0x10° 25x10° 41x10°
Storing 3.0x10° 25%x10° 4.1x10°
Thawing 5.0x10° 3.8x10° 1.2x10*
Metal detection 5.2x10* 4.0x10° 12x10*
Screening foreign matter 5.2x10° 40x10° 1.2x10
Commit to auto supply 5.2x10° 40x10° 1.2x10
Selecting 5.2x10° 4.0x10° 12x10*
Passing 1% roaster 5.2x10° 40x10° 1.2x10
Seasoning 5.0x10° 4.1x10° 11x10*
2" roagting 7 1.2x10? 3.8x10?
Counting 7 1.2x10° 3.8x10?
Inner packaging 7 1.2x10° 3.8x10?
Box packaging 7 1.2x10° 3.8x10?
Storing/Releasing 2.8x10 5.7x10° 4.3x10?

Harrigan, WF3} MacCane= U RHA|l#=7 5 CFU/on??
njuke wEd wkel o]l 5~25 CFU/cmA= A
& o= s, 25 CRU/eny? o4 S7H4R1 %=
| & Zdallof gthar skqith. AAgE Erke] A,
2% 5 FAE7]Ee] dukdlF4 2.66log CFU/
100cn? olst 7S A8eka, Shagaae] AR
7171 4 8715 e A3 23 8 gk ol &t
A WA} H e 1@ o] EAfste] f1THAe] 8
Ht}. Bucklew 52 71l ©ehd 71714 71+ W
O UMt FE0] 453k 735 518 2.8410gCFU/
100 cr? U] ek, F=2]8F 425 2,84 ~3.14 logCFU/100 cm,
¥4 3.14 10gCFU/100 cm? 232} Faz, 213
APH e H{ES A5, 58T 34410gCRU/
100 cm?, S£2]8 === 3.44~3.77 logCFU/100 cn?, <
F4== 3.77 logCFU/100 cm? 23213 AJA 2613 T),

Table 3, 4, 50 Yepd 2 A7) 247 344
Al AFE Bucklew 59 71532 vl EH, 58
4= 2.84log CFU/100 cm? m]gHel 6.7x10% ~7.4x
10°CFU/gE 71202 vluste] 342 P&l A
ZE2 Jehlo] s&Fo 2 Yehdth =8 AR
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Table 4. Analysis of microbes from workers (MeantSD, Unit: Swab CFU/100 cm?)
Generd bacterial (CFU/q) E.coli (CFU/g) Staphylococcus aureus
A B C A B C A B C
Disinfected 2.57x10? 1953x10° 6.67x10
overgament  +018  +1253  +34g 0 <10 <10 Al oHl
Disinfected 1.07x10° 25.67x10
cap +007 11719 <10 <10 -I-I- -I-/-
Seasoning Disinfected 1.73x10° 22.07x10° 4.67x10
room shoes +0.12 +17 12 <10 <10 <10 R O
36.23x10° 513x10° 11x10
Hand +29.38 1949 +115 <10 <10 <10 -1+ - -
15x10° 25.67x10
Worker Apron 1006 +1719 <10 <10 -I-I- -I-/-
Disinfected 2x10?+0.1 25.67x10
overgarment 5 +o77 <10 <10 - -
Disnfected 1.2x 10
. 1036 4x10+252 <10 <10 -/-I- -I-I-
Counting ——
Disinfected 2.3x102 45.33x 107 <10 <10 m 1)
shoes +0.58 +22.36
15x10* 513x10? 3.3x10?
Hand 1015 1249 +16 <10 <10 <10 - - -
Disnfected 2.33x10? 2.93x10°
overgarment  +0.27 +150 10 <10 i -
Disinfected  1.9x10? 3.73x10?
cap 12 1199 <10 <10 -l /- -l -
Inner  Disinfected 1.57x 10 2.75x10°
packaging  shoes  +0.47 +005 10 <10 - -
7.13x10? 2x10°+0.1 2x10°
Hand 023 5 <10 w015 -
2.7x10° 2.17x 10 3.63x 107
Worker Apron 4006 104 <10 +126 -I-I- -I-/-
Disinfected 1.67x10?
overgarment  +0.07 <10 -
Disinfected 1.73x10?
Box cap 1019 <10 -I-I-
packaging Disinfected 2.23x 107
shoes 048 <10 -
8x10?
Hand +198 <10 -I-I-
* + : Detected, - : Non-detected
5. HACCP X8 x0izlel 07| 4% % 7 394 v]4% 49 3818 sl 389 248
HIEH) AA] &Lk skt
HACCP o2 Akt 7el7 23R/ 20A

Ol2X0f M2 AMT o HEl (RH2H
7ol T4 gk AT A thate] FetH3
1 2AE Ak sl o zrj3lel tistel HACCP

W= 43 13

# AT AE7} glo] Lw v

=
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Table 5. Analysis of microbes from manufacturing equipment and facilities (Mean+SD, Unit: Swab CFU/100 cm?)

General bacteria (CFU/cn) E. coli (CFU/cm?)
Name
A B C A B C

Fa and oils supplier 1.57x10°+0.18 <10 3.07x10°+225.64 <10 <10 <10
Metal detector 3.37x10°+1.26 - 1.97x10°+0.37 <10 <10 <10
Autosupplier 1.63x10°+0.32 34x10%#1.81 8.07x10°P+7.97x10? <10 <10 <10

Fordign matter g6, 121053 - <10 <10

Sscreener

1% roaster 1.77x10°£0.12 <10 44x107+£4.3x 10 <10 <10 <10
Auto seasoner 2.17x10°+0.53 1.4x 10°+26.46 1.42x10°+6.21 <10 <10 <10
2™ roaster 153x10°+0.12 - 6x10°+54.72 <10 <10 <10
Counter 1.31x10°+3.48 1.0x10? 2.07x10*+0.33 <10 <10 <10
Cutter blade 2.3x10°+0.46 9.87x10°+85.79 <10 <10 <10
Fat and oils spplier  2.83x10°+0.79 267x10°+1.17 <10 <10 <10

Table 6. Analysis of microbes from seasoned laver

Sample Genera bacterid  E. Cali - Staph. Lis. B cereus E-c0li0157: V.parahaemol
P (CFU/g) (CFU/g) PP areus monocytogenes H7 yticus
Seoned 505 151081 <10 - ; - ] ) )
seaweed
Seasoned
Sonewead 3.64x10°+0.77 <10 - - - - . .

* + : Detected, - : Non-detected
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Table 7. Trend of changing on number of genera bacterial upon varying roastin temperature (Unit: CFU/g)

E. Cai Sa.
(CFUIg)  spp.

Sample Seaweed Stoneweed

Steph. Lis. B.caraus E-coli0157: V.parahae
aureus monocytogenes H7 molyticus

100°C  18x10°+0.75 8.76x10°+0.58 -

200°C  8.65x10°+0.41 7.4x10°+0.62 -

250°C  247x10°+05 2.12x10°+0.74 -

270°C  6.93x10*1.93 2.43x100.61 -

280°C  7.07x10°+1.92 1.87x10°+0.52 -

300°C  2.76x10*0.14 1.33x10*0.09 -

* + : Detected, - : Non-detected
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