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Abstract

The purpose of this study was to establish the critical limit of CCP (Critical Control Point) of a HACCP
(Hazard Analysis Critical Control Point) system used in the production of seasoned laver products. The hazard
analysis examined microbial evaluations and developed a HACCP management plan for the heating process.
The results were determined to be capable of reducing the biological element of CCP via the secondary roas-
ting process. This study examined general bacteria and pathogenic microorganisms such as Escherichia coli,
Staphylococcus aureus, Salmonella spp., Listeria monocytogenes, Vibrio parahaemolyticus, and Bacillus cereus
at temperatures ranging from 170C to 230C and for 3.0 to 5.5 seconds at a time. Before the secondary
roasting process, pathogenic microorganisms were all negative, although the presence of general bacteria was
still detected. General bacteria was reduced to 1.0x10 CFU/g after the temperature was set at 230TC for a
period of 5.5 seconds. In conclusion, it suggested that a HACCP plan was necessary for management standard
and systematic approach in the establishment of critical limit, problem resolution, verification method, educa-
tion, and records management through a secondary roasting process.

Key words: hazard analysis(HA), critical control point(CCP), critical limit(CL), general bacteria, manufac-
turing process, seasoned laver
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{Table 1> Microorganisms analyses by manufacturing process

Order Process Microorganisms analyses

1 Warehousing

2 Screening foreign matter + Aerobic Plate Count

3 Commit to auto supply . Escherichia coli

4 Passing 1st roaster

5 2nd roasting - Staphylococcus aureus

6 Counting - Salmonella spp.

7 Cutting - Listeria monocytogenes

8 Inner packaging

9 Box packaging - Vibrio parahaemolyticus

10 X-ray - Bacillius cereus

11 Storing/releasing
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{Table 2> Changes in number of general bacteria for process of seasoned laver

Screening Commit  Passing

Ware- . 2nd  Coun- . Inner Box Storing/
. foreign  to auto Ist . . Cutting . . X-ray .
housing roasting  ting packaging packaging releasing
matter supply  roaster
Ist  6.5x10*  7.2x10*  6.0x10* 3.5x10° - 2.0x10 - - 1.0x10 - -
2nd  5.5x10°  6.0x10°  6.8x10* 2.8x10° 1.0x10 - - 1.0x10 - - -

3nd  7.0x10*  5.5x10°  6.3x10*  7.2x10° - - - - - - -

* Unit: CFU/g, - : Not detected.

{Table 3> Changes in pathogenic microorganisms for process of seasoned laver

Screening Commit Passing 2nd Inner  Box .
Ware- . Coun- Cutt- X-  Storing/
foreign to auto  Ist roas- . packa- packa-

ti leasi
ing  ing ging  ging ray releasing

housin, .
2 matter ~ supply roaster ting

Escherichia coli - - - - - - - - - - -

Staphylococcus
aureus

Salmonella spp. - - - - - - - - - - -

Listeria
monocytogenes

Vibrio
parahaemolyticus

Bacillius cereus - - - - - - - - - - -

* - : Not detected.
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<Fig. 1> Changes in number of general bacteria for process of seasoned laver.
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{Table 4> Analyses of microorganisms of roasting t

a2}

2%

emperature and time

Roasting

Roasting time(sec)

tempera- Hazard element 3.0£0.5

4.0+£0.5

5.5+0.5

ture st 2nd  3nd

1st 2nd 3nd

Ist

2nd

3nd

Acrobic Plate 70107 8.2x10% 7.6x107
Count 7.6x107

Escherichia coli - - -

Staphylococcus
aureus

170+5C Salmonella spp. - - -

Listeria
monocytogenes

Vibrio
parahaemolyticus

Bacillius cereus - - _

5.5x10% 6.7x10* 7.2x10°
6.5%107

5.8x10°

6.5x10°
6.4x107

6.8x107

Acrobic Plate  3-3%10% 4.0x10° 6.5x10
Count 4.7x10?

Escherichia coli - - -
Staphylococcus
aureus

200£5C  Suimonella spp. - - )

Listeria
monocytogenes

Vibrio
parahaemolyticus

Bacillius cereus - - -

3.0x10> 4.2x10°  7.1x10?
4.8x10?

3.0x10°

2.5x10°
3.7x10%

5.5x10°

Acrobic Plate  80x10 6.0x10  4.0x10

Count

Escherichia coli - - -

Staphylococcus

aureus
23055C  Saimonella Spp. - - -

Listeria
monocytogenes

Vibrio
parahaemolyticus

Bacillius cereus - - -

5.0x10  2.0x10  4.0x10

<10

<10

1.0x10

* - : Not detected.
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