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ABSTRACT

The establishment of a HACCP (Hazard Analysis Critical Control Point) system is required for efficient quality control in
processing process of sauces. For this purpose, microbiological hazard analysis was conducted in manufacturing process and
environment of sauces. Analysis of the main ingredients (extract base-N, bone extract and green onion extract) showed that
pathogenic microorganisms (i.e. E. coli, S. aureus, Salmonella spp, B. cereus, L. monocytogenes, E. coli O157, C. perfringens)
were not detected in bone extract base-N. In the hands of employees working in raw material warehouse, thawing room, mixing
room, packaging, product warchouse, 3 x 10 CFU/plate/15 min, 1 x 10 CFU/plate/15 min, ND, 0.1 x 10 CFU/plate/15 min,
and 5 x 10 CFU/plate/15 min of general bacteria were detected, and E. coli & E. coli group were not detected in workers in
all processes.

The airborne bacteria were measured after 15 minutes in raw material warehouse, thawing room, mixing room, packaging,
and product warehouse according to the incubation conditions. As a result, on average, 1.2 log CFU/plate/15 min of normal
bacteria and 1.20 CFU/plate/15 min of fungi were detected in raw material warehouse. And the normal bacteria and fungi in
thawing rooms were identified at 3.60 CFU/plate/15 min and 1.00 CFU/plate/15 min lower than in workshop.

In mixing room, 3.4 CFU/plate/15 min and 1.20 CFU/plate/15 min of microorganisms were detected lower than in washroom.

In product warehouse, 8.80 CFU/plate/15 min of normal bacteria (more bacteria than in the raw material warehouse) was
detected, and 1.00 CFU/plate/15 min of fungi were detected.

In the survey of various HMR manufacturers, a study (17) on the implementation and recognition of Food Safety Culture
indicates that training for workers appears to statistically significant (p=0.043) effect on HACCP performance. So, education
training for employees has been shown to be very important for the internal stability of HACCP.
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Table 1. Production and shipment amount of noodle and sauce in recent 3 years

ANG 7k AR P = A

ttlo

L]

Q. Fﬁ &
[

e

=

o W

i N

AN

AFe| Esloll ol=2=

7|7 B9, A9 ) AL 2 @

(unit: ton, $ 1000, %)

2017 year 2018 year (a) 2019 year (b)
Division
Weight Price Weight Price Weight Price
Noodle 934,715 2,693,358,561 1,735,980 2,882,968,523 962,043 2,827,121,765
Sauce 694,596 1,459,530,909 630,402 1,553,176,564 652,497 1,650,709,182

* Korea Agriculture & Fishery Food Corporation.
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MN, USA)oll HZE&}aL, 35~37C ol A] 24~48AI3} vl &3}
ARE & A== Adeith

2) AT Alg €9 1 mLet 24 GAE 34l 1 mL
= A z3t] 3M™ Petrifilm™ E. coli/coliform count plate©l]
HES T, 35~37C ol A 24~48A|7F Bl FEte] A E F=
et T Folol 7125 FAska A= JEE Aol
we} Algkete] Skt
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Figure 1. Manufacturing process chart of sauce.
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Raw material - - - .o

Sub material Sub material Sub material Water Subsidiary

(Room (Refrigeration) (frozen) (farm produce) (water supply) (packing material)
temperature) - & e L =
1 |Warehousing| | 1.1 | Warehousing | | 1.2 | Warehousing 1.3 Warehousing 14 Water 1.5 | Warehousing
2 Storage 2.1 Storage 2.2 Storage 2.3 Storage 2.4 Storage
3 Thaw * Refrigerate
for 3~5 days
4| Measuring | | 4.1 | Measuring 4.2 Measuring 43 Measuring 4.4 Measuring
Mixing and
5 .
blending
Temperature and time are different for each product (check
Heat .
6 sterilization CCP-1B manufacturing process standard)
90TC+5T, 108+5% , 20745
* Temperature and time are different
for each product
Filtration over 14 mesh
7 Filt CCP-2P
et (standard: not detected)
‘ * Different products have different filters

<~ PE
8 Packing
9 Storage of

goods

10|  Shipment

i TAFH T B 3 FHOE o]FolA gk 4 A hubsSdo)s FALE Hdste] AgE EA4% 2
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Table 2. Work method by process steps

_ Mai M t
No. Process steps Process description Aam anagemen
equipment method
R terial L .
oW materia - After reviewing the report, check sampling
Sub material . .
. . - Check the temperature and cleanliness of the vehicle when Scale,
1.1 (Refrigeration) . .
. warehousing thermometer, Visual
1 1.2 Sub material(frozen) . . . .
. - Check the temperature log(tachometer) of the vehicle if the pallet, inspection
1.3 Sub material L . . . .
material is refrigerated 0~10C/freezing-18C taste and visual forklift
(farm produce) . . . . .
. inspection check documentation on raw material quality
Warehousing
- Waterworks is used as water, Check the monthly water quality Visual
1.4 Water test results on the Office of cheong-ju city Waterworks website . .
. . . mspection
- Storage of processing water inspection results [AP-PP-05-A]
- Check the Order quantity and not Warehousing details
- Inspection on whether the received subsidiary materials are
suitable standard and the packaging is damaged.
15 Subsidiary - Check suitablly to visual inspection standard [AP-PP-07-D] Pallet, Visual
' Warehousing (inner Packing material/outer packing material) write an forklift inspection
Inspection document for sub material warehousing [AP-PP-07-E]
- Check the test report for each subsidiary material (one-time/6
month)
R terial . .
aw materta - According to raw material storage method, store room
Sub material L . . Lo
. . temperature material in storage, refrigeration material in
2.1 (Refrigeration) . L .
2 22 Sub material(frozen) refrigerator, frozen material in freezer (oom temperature Pallet, Visual
' . 0~35C/refrigeration 0~10C/frozen less than-18C) forklift inspection
2.3 Sub material .
- Arrangement and first-in-first-out management
(farm produce)
- Storage products away from floors and walls (10 cm)
Storage
Subsidiary - Store' in appropriate warehouse per item, arrangement and Pallet, Visual
2.4 first-in-first-out management . . .
Storage forklift inspection
- Storage products away from floors and walls (10 cm)
3 Thaw - Thawing in 'appropriate locations for each material feature (3~5 Refrigerator ' Visua}l
days at refrigerator) inspection
Raw material Scale,
4.1 Sub material Measuring
4 4.2  Sub material(frozen) - Measuring to match mixing ratio at the measuring worktable after vinyl, Visual
43 Sub material zero pointing, quantity measurement Measuring inspection
4.4 water containe,
measuring Scooper
.. . - Putting into vacuum concentrator according to the order standard, Vacuum Visual
5 Mixing and blending ) . .
blending concentrator inspection
Vacuum
trat .
. - After setting the temperature and time according to the product, concentrator Visual
6 Heat sterilization e Core . .
heat sterilization mspection
thermometer,
Timer
- Check that the net is not damaged Vibrating .
. . . . . . . Visual
7 Filter - Filter by installing a net marked in the manufacturing order in separator, . .
. mspection
a pipe (more than 14 mesh) mesh net
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Table 2. Work method by process steps (continued)

_ Mai M t
No. Process steps Process description Aam anagemen
equipment method
Scale
Pack according to the product’ ity and packaging method L °OKiLE Visual
3 Packing - Pack according to the product’s capacity and packaging metho material  Visua
Seal it . inspection
(vinyl,
containe)
- Load the appropriate amount into the pallet and store it in the Pallet, Visual
9 Storage of goods warehouse . . .
. forklift inspection
- Store according to the storage temperature of the product
10 Shipment - Lotad the pallet and mark it separately Palle.t, . VisueTl
- Shipment forklift inspection

Table 3. Microbiological evaluation on main raw

materials (CFU/plate/15 min)
Sample Microorganism Result
E. coli ND"
Staphylococcus aureus ND
Salmonella spp. ND
trati
Concentrated Bacillus cereus ND
base-n L
Listeria monocytogenes ND
E. coli 0157 ND
Clostridium perfringens ND
E. coli ND
Staphylococcus aureus ND
Sal 1 .
Concentrated “ @one « spp ND
. Bacillus cereus ND
bone solution L
Listeria monocytogenes ND
E. coli O157 ND
Clostridium perfringens ND
E. coli ND
Staphylococcus aureus ND
. Salmonella spp. ND
Ci:;e;n?;fen Bacillus cereus ND
Listeria monocytogenes ND
E. coli 0157 ND
Clostridium perfringens ND

Y ND: not detected.

7t #HE T & HAD] st 2SR UERTE ER Al AL
= 5 4T V] w59 RS LRHA o
g 2 gatstEgio s AuE A Al AME 5
4~o—ﬂr 7itetel o] IdibdlFaet thdFS AlE2
ol ﬂﬁ]%l T Z}Z} 15 CFU/g ©)3F 2 E4EH o
7 ZE < 5T AR AFE w59 AAH F FIH

=4 e Aol ASATH13).

3. SYUHY| IUH

CFU/plate/l min, 1 x 10 CFU/plate/lS min, ND, 0.1 x 10
CFU/plate/15 min, 18|31 5 x 10 CFU/plate/15 min &

o, BE T2 Adare] SollA i a2
HEHA Stk B AFd 3, dubrA o] 2ol Al
AukA| o] 3 x 10 CFU/plate/15 min ©] AZH ] oH, 3
AT A ] 2P A=) A= 0.1 x 10 CFU/plate/15 min
o] vt gto] AEHAY. 53] TR=ES 7 T =5

L

Table 4. Microbial experimental results of worker’s
hand in proces step (CFUl/plate/15 min)

Sample Microorganism Result
R terial st Total plate count 3 x 10
aw mar(e)glil sorage Coliform ND"
E. coli ND
Total plate count 1 x 10
Thawing room Coliform ND
E. coli ND
Total plate count ND
Mixing room Coliform ND
E. coli ND
Total plate count 0.1 x 10
Packing room Coliform ND
E. coli ND
Total plate count 5 x 10
Product storage room Coliform ND
E. coli ND

D ND: not detected.
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I} AAQAR] &3 Listeria monocytogenes2] xS o]
&< A7 Al edd &3 AYAe] & F AYET
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100.00%= 7178 =9k=o] 2AdAte] & ogk wake ol
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A3, 1.2 log CFU/plate/15 min, 3.6 CFU/plate/15 min, 3.4
CFU/plate/15 min, 2.4 CFU/plate/15 min, Z12]1. 8.8 CFU/
plate/15 min®] A=HYoH, Y7 BAAE HF 1.2
log CFU/plate/15 min2] LHkA|Fo] AEHU L, JAd7Fe= H
7 1.2 CFU/plate/15 min©] AZ= AT &2 LA+
I AdFe AGEEY v @2 3.6 CFU/plate/15 minT}

Table 5. Aerial microbiological evaluation in each working area

1.00 CFU/plate/15 minC. 2 A=At T3 T3] ¢
o= MFA KT Hyre 3.0 CFU/plate/15 min?} 1.2 CFU/
plate/15 min®] P E°] HAEH AT T2t £4E 9 ¢
o] &= YukA|FE 2.5 CFU/plate/15 min®) L, JIHF+E 0.2
CFU/plate/15 min .2 Z5o] Y8 RAH o 354
3 ZAA L F A YIS duto} o] B X E B
. AFETAL 48 HAAEG O] B Uk 8.8
CFU/plate/15 min®] A== A3, 2+F+ 1.0 CFU/plate/15
min°] AZEH A} Y] HACCP =< 913 #e)7|&
Aol A3 AFA AP | TS Ik
ol A LukAlFE 1.3~1.5 log CFU/plate/15 min, ¢4
0.8~1.6 log CFU/plate/ 15 min®] HAEFH Ao, thdd
AZHA stth AATH WEAgdolA YukAlwe 0.9
~1.2 log CFU/plate/15 min, 5= 0.6~1.0 log CFU/
plate/15 min°®] HEEHJ o T AEHA Itk
(15). Y52 HACCP =4 Hg #Aer|E Aol &g
Aol A A B4 0] FFsht AR T A BT
SHAIRE HREH o2 Al FoJoFERbAA A ARSE S
71%S SEAIZIA JATE diFE] AF 3 U] 371
9 HAES A= Uws] ofHoh I o= oekE
Az F4 #e 712U GMP(good manufacturing practice)*]
H 2AF AzTtEdAdME Beshr] L AT TF
of wet 2t} 2 EAdo] ThE7] wjiEolth YN O 9
3719 wAatEE Ao nEc] #A4 AEdre B}
AR A2 Yebdthie). webd Zdge] «Rgr)y
CE

4 MR APAOR FYNA DS Ha, 32

L

(CFU/plate/15 min)

Result
Contents Average
Ist 2nd 3rd 4th Sth
. Total plate count 12 14 11 10 12 11.8
Raw material storage room
Yeast & mold 2 2 1 1 0 12
. Total plate count 5 5 3 5 0 3.6
Thawing room
Yeast & mold 0 1 1 2 1 1.0
.. Total plate count 5 2 5 3 2 34
Mixing room
Yeast & mold 0 ) 1 1 ) 12
. Total plate count 4 3 2 2 1 2.4
Packing room
Yeast & mold 0 0 0 1 0 0.2
Total plate count 10 7 15 3 9 8.8
Product storage room
Yeast & mold 2 2 0 0 1 1.0

D ND: not detected.
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