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Biological and Chemical Hazards Factor Analysis for
CCP(Critical Control Point) in Fried Process of Fried Noodles

Sang-Chul Kwon'
'Food Safety support organization KFIA(Korea Food Industry Association)

2 < GEhHF o] HACCP(Hazard Analysis Critical Control Point) A]A®] 122 9J8lo] {8 -Z4-CCP(Critical

Control Point)o]] tfj3t w]AYESHA](Biological hazards)¥} $}3+2](Chemical hazards) SHA| 7]& @X,j—% Q3 Bxowg

Sastgon, A71% oA 2Aje] PARIA ARSI, SHEAS Z2te) A 28 24wl ojEe,

stety] YElaas AAAY i dis) dEsioct. A AT Standard plate count®} AFEtS A

(Temperature : 145+ 10C, Time : 75+30 sec)oﬂ olsf] A=A ottt FEEA o8l AAdEE ssHE 8l 7]
]_

2o A7ke WA 7122 06sTh e 02 olstch S S FEUSHES ST A 3 CRUmL,
 CRUmL BE=sie. Webd #9% 49| coPBCE: A NEE SR 89S A Aol
F& Hotlo] B Zolth. ARAHOR HACCPS 9I3) S934) tfeh SAZIZ4H, wue=upy, AR,

S, 1S, 7158 dasiear AE.

Abstract The purpose of this study was to establish the critical limit at CCP (Critical Control Point) of
HACCP (Hazard Analysis Critical Control Point) system for instant noodle and it was conducted at P
company in Ichen(Gyeonggi-do), Korea. According to the CCP, Fried process were experimented to removal
and decrease of microbiological and chemical hazards by measuring of each temperature and times. As a
result, the standard plate count and pathogenic microorganism were not detected by fried processing
(Temperature : 145+ 10C, Time : 75430 sec). The acid value of chemical hazards produced by fried
processing was able to manage, showed lower (0.2) than the legal limit (0.6). Air-borne bacterial examination
results detected(3 CFU/mL, 3 CFU/mL) in the Frying Room and Steam Room. Therefore, the CCP-BC of
fried process would be a great alternative to prevent and remove hazard analysis, such as general and
pathogenic microorganism (E. coli O157:H7, B. cereus, Listeria monocytogenes, Salmonella spp, Sthaph.
aureus etc), chemical hazard analysis. In conclusion, it suggested that HACCP plan was necessary for
management standard and systematic approach in establishement of critical limit, solving the problem, method
of verification, education and records management by fried processing.

Key Words : HACCP(Hazard Analysis Critical Control Point), Hazardous factor analysis, Fryed noodles,
Acid value, Peroxide value

‘Corresponding Author : Sang-Chul Kwon
Tel: +82-10-5468-8355 email: ksc6969@hanmail.net
Haed 12 079 129 FAY (12 129 079 254, 22} 129 089 06%) A 121 08 09

3578



=
5

ATACCP)E $I5k MR, Sete 9la) et

1. M2
A1F29] ShddE]E Hle A 35| fl8f ol-
7R L Q= 7P 2 SA T sttold, FE A

EFEEe AAstE B9 o2 AAY szom mxet
shod) wofol gtk SAI7HA) w0 QA Hgict.
ol A WaAS FIAL & g BAAA
% Alzxglo] HACCPo|H, AlEokelke) /Y

o Aoz el @

R ECEEE P L PR R
= sjofsla Brhsks 244 A} o] 58 AuHow
pex] sk AEQAATolTH2 3L AR &

g} chsto] ueba] QAREARES] An)7

oIk, e QoA 1958 el 2z z Akl

G Fujel Wit A e 2o
H@k 7hael 3] 1 Saspo] A4 Fvhet

A A E WAE ARF] 74 S

| o 7 wAle ehie He ol

gt FAEOR Aelg FH3HA B ol

RS BT Baie] A,

%% % 713 T G 715 FYIA e

o PULLE YA AL QAR o olekn

Oﬂ

o oL
ot 1~N

A

)
— i
oz & K

_L

]_

=

ol O R o
32
o

s
o

2
[\
o

N
ﬁl‘

=
1>
el
2
o
%
EO
E
O::

N
N

o o A R
© oX L rE flo
f
ol
allf Ar
i)
|
=]
i
[> g
ZJ_AI
Ql’,
S
=)
HU
i
2
é
>,
I3
?z
jsim)

2
of Ht BN m

i

ol miH
1)
\:1[1/]

o
H 2 ol O
(R -

do of
% o
1
Z
o iﬁ
i)
;

ok, HM“Q L5), YEZE 4% 5
Fo 20063 HE @x}@gi HACCPE 9]F2]23]
EHS] 'ﬂrEW 2 dqs Y ARSH F
iEQ} Algto] UutAlwt T} A5t
3= AL A, AASAY 8l-8EolstE %Pi
T+ = f&ﬁlﬂ%% AAsto] AlF9] kS gt
Hoj| thgt 2}5F2 HACCP A]/\EEIJ
ggsbr] gt 712 AREA

=2
pA )
ol
2

o oft K
Y
2
-~
rf

21 M= A A= AFEY

B ole] AL AR fYHF Azl PA)

ZamH o]To] WS SE|(CFR-170,
Magic, Seoul, Korea)2 ©]-&3}o] §&2=5 125T,
5C, 1452} 155TC, GEAI7F 45 %, 65 %, 852} 105 =

oM W} fre] BB Akl AR ShiL, Al
717k2 20124 39 190 ~59 317H4] 2902 Eok AlA]
seict.

Tongyang

sAvIE 2

Y229t AlZtol|l WE ol d=sty 8tA|7|
x~
o

Jo

)
)
1o
Q
@)
]
i)
ox

<l

o o] oJste] CCP-BCR AAE
FAA MRS deass AAT 5 Y
A9 GRLES FRATARE Siote] fRLnS
5C, 135, 145C9} 155C, SE8A|ZF 45 %, 65 %, 852}
105 Zof| A Yyt A|++<(Standard plate count)?} Coliform
group, Escherichia coil, E. coli O157:H7, Bacillus cereus,

5ok

Listeria monocytogenes, Salmonella spp., Staphylococcus
aureus 52 Q10 Z 0AXF] T SE A, SO n|YES
= AEFA vARARE] £l ATt 279
geremol A7 Ageleich

222 2ot AlZtoll w2 et §HA|7|1E

O E}.
'ITo

23

o

IAEtEF9o] CCPE
el mlaEstAel S8
7o) GHLEst GRALAAS gI5te] fRLE
125°C, 135°C, 145C9} 155C, QEA|7F 45 %, 65 %,
859} 105 ZollA] A7loh IIBHERS 2 stoich 4}
o} THFSHETH: AFRAT) AUARN) AEAEA
FHF ALeL BakskE el Este] AHstel Mo &

Semol AIZkS AR

AX 7ol ©|5}e] CCP-BCZ ZAA

A,
% 248 AAT 4 9

e rlr e
NI

2.2.3 3ot (M, e, Zixds) 53

Azedd g gEIshE 4L AT, 24
A7elat Aukele] ZePgeld Aasidch. a7
ole EAIPYUEZHTL EFZ2FHNe YA/ADA,
AU, 54, 938, Fetol, YA oA dAlskala,
Qurpelolis EATAH(IED, JAAA, §IAR 3
FAT} PR BpAelA AASC tmL 9] 0.9 %
AR RSE 27ke) Mg} tAEE AEaYeast
& Mold plate count) AZXLE HHZ](3M Microbiology

Products, St, Paul, MN, USA)o|| 3 & 7+ 2Q]4lof 15
w1 Ajste] R & Al 3551 CollA 48X1%L
HjoFet £ AdE &2 HEE Ak, 1 gt fl=)

3579



St/ 458)=Ex A137 A8S, 2012

ol SAulE wote] ARt eR sk, digt

<= i3 74§ 3M Hljx|o] 351 CoflA]
= A 5 9l 71=E
5 Axtelal 1 gt Rkl 3

o AYA AF 5L 2 YA Austa 1 3

el B AuleE Bkl A4HCFU/0aNE 3}
rHe)
3. &x

3.1 RE2Eet AlZHo ME o[dESsx st
71=24d
2wl A7to| w2 ARk, i Wt
A AT= Table 12} 2o} 58 A ARk, i
I AFELE =A% A3 3.50x10° CFU/ML,
7.50x10> CFU/mL 18] 7.67x10° CFU/mL #&E|9o
o, 2L 125ToA 45 27F RE-& AAE A2
3.50x10 CFU/mL & 5 log CFU/mL 7tAsk= 7o& 1}

A

Elt o, Yeast & Mold plate count 7.50 CFU/mL & 1
log CFU/mL #2819l Algste] et Algdae
Table 204 H= ule} Zro| 88 A Escherichia coil
3.50x10° CFU/mL, E. coli 0O157:H7 2.35x10° CFU/mL,
Bacillus cereus 5.75x10° CFUML, Listeria monocytogenes
3.05x10° CFU/mL, Salmonella spp. 5.45x10° CFU/mL,
Staphylococcus aureus 5.60x10° CFU/mL AZE| 9oLt

ol

Zzte] gbewet fRbAIZE o)A AvbilE, o

i, Aatel AgEato]l AEEA et

3.2 RERZo Azl ME StatM BH7IE
SLS|
ol Ak BhE FER

.
Azl e Al7lel BAkEETE AES o
1257C, 135, 145C, 155C=

= 4
FEAE 45 X, 65 &, 85 %, 105 2AAISHHA A7),

J;

TMAFEREHS AlRE AIHE Table 33 Uk 7had B &
& A Alfo] A Abvter ThkEREA M

0.05, 0.14°]1

om, 125TCoA 45 %, 65 X, 85 = 183 105 27+ &
g3t 9.219] A7} 0.06, 0.07, 0.08, 0.099} TALSHE7H=
0.16, 0.20, 0.28, 0.300]¢Jt}. 135°C)A] 45 %, 65 %, 85

[# 1] 7% 259 ARt wg dvtAlt, gt Zot75
[Table 1] Standard plate count, Coliform group and Yeast & Mold number of Frying temperature and time

Frving T ©) Frying Time(se) Standard plate Coliform Yeast & Mold
1n, emperature( C Ty1n, 1mme(sec
ryme P yime count(CFU/mL) group(CFU/mL) plate count(CFU/mL)
before 0 3.50x10° 7.50x10° 7.67x10
45 3.50x10 NDV 7.67
65 ND ND ND
125
85 ND ND ND
105 ND ND ND
45 ND ND ND
65 ND ND ND
135
85 ND ND ND
105 ND ND ND
45 ND ND ND
65 ND ND ND
145
85 ND ND ND
105 ND ND ND
45 ND ND ND
65 ND ND ND
155
85 ND ND ND
105 ND ND ND

Z: UND: not detected. Unit: CFU
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[Table 2] Food poisoning bacterial of frying temperature and time

Listeria

ey Foing Time(eoy Bl £ ool Bagilis onocyagen Solmonelle Stplviococe
before 0 3.50x10° 2.35x10° 5.75x10° 3.05x10° 5.45x10° 5.60x10°
45 ND" ND ND ND ND ND
65 ND ND ND ND ND ND
123 85 ND ND ND ND ND ND
105 ND ND ND ND ND ND
45 ND ND ND ND ND ND
65 ND ND ND ND ND ND
133 85 ND ND ND ND ND ND
105 ND ND ND ND ND ND
45 ND ND ND ND ND ND
65 ND ND ND ND ND ND
143 85 ND ND ND ND ND ND
105 ND ND ND ND ND ND
45 ND ND ND ND ND ND
65 ND ND ND ND ND ND
133 85 ND ND ND ND ND ND
105 ND ND ND ND ND ND

Z: "ND: not detected. Unit: CFU

[# 3] #3229 FBAI wE 7L Bitskert
[Table 3] Acid value and peroxide value of fry temperature and time

Frying Temperature( C) Frying Time(sec) Acid value Peroxide value
New oil 0 0.05 0.14
45 0.06 0.16
65 0.07 0.20
125
85 0.08 0.28
105 0.09 0.30
45 0.06 0.20
65 0.07 0.25
135
85 0.09 0.30
105 0.11 0.31
45 0.07 0.30
65 0.08 0.31
145
85 0.10 0.34
105 0.12 0.36
45 0.07 0.40
65 0.08 0.45
155
85 0.11 0.48
105 0.15 0.49

Z: "ND: not detected. Unit: CFU
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[Table 4] Air-borne bacterial mean numbers examination results of fried noodles in workplace

Test item Standard plate count

Coliform group

Yeast & Mold
plate count

Facilities (CFU/10¢m) (CFU/10cm) (CFU/10cm)
Mixing/weighing Room 12 ND" 12
Noodle Room 6 ND 6
Steam Room 3 ND 3
Figuration Room 3 ND 3
Frying Room 3 ND 3
Coolling Room 3 ND 3
Packing Room(Inside) 12 ND 12
Packing Room(Outside) 3 ND 3
Clean Room 3 ND 3
Container and Soup Supplies Room 4 ND 3
Raw materials and Subsidiary materials Room 5 ND 3
Z: "ND: not detected. Unit: CFU
[# 5] Wl oidt 5349 7+
[Table 5] Standards for noodles in korean food codex
Pattern Noodles-Raw Noodles Fried Noodles Improvement Raw
Item Noodles
Image a flavor that is unique to Product and Do nothing tastes bad, Off-odor
Moisture(%) — 10.0 Below —
Acid value - 2.0 Below -
Preoxides value - 30.0 Below -
Tar color Not detected
Preservatives Not detected
. 1,000,000 Below(Dipping Product by alcoholic) -~
Bacterial count / g 100,000 Below(Sterilized Product) 1,000 Below
Coliform bacillus Negative(Dipping Product by alcoholic) - -
Coliform group Negative(Sterilized Product) - Negative

[# 6] Ao uet A&FH7E
[Table 6] Standards for noodles in korean food codex

Ttem Pattern Palm oil Palm olane oil Palm stearin oil Palm kernel oil
Acid value 0.6 Below 0.6 Below 0.6 Below 0.6 Below
Preoxides value — 5.0 Below 3.0 Below —
Iodine value 44~60 — — 14~22
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[Table 7] Comparison of acid value and peroxide value by heating time

Acid value Peroxide value
Heating time Heating Fry Heating Heating Fry Heating
new oil 0.028 11.72
5 0.056 0.093 13.67 26.85
10 0.095 0.173 19.53 39.06
15 0.112 0.179 21.49 39.46
20 0.131 0.254 39.06 44.44
25 0.148 0.341 48.83 54.20
30 0.168 0.400 68.36 45.66
35 0.170 0.465 70.80 78.67
40 0.226 0.544 104.50 55.67
Z: YND:not detected. Unit: CFU
Z €3 105 ZF S99 fA9) ARE 006, 007, FUAUAEIT FEA] olFeEeh Akl 23] w7}
0.09, 0.110]¢31 TAHBHE7H= 020, 025, 030, 0310191 53 SEYAES AASAL 242 4 g 34O
t}h 145TCofA 45 %, 65 %, 85 % “18]aL 105 =7+ G4 2A] ZF A slojof & FA ot H AloA SEeE
3t FA]9] AF7F= 0.07, 0.08, 0.10, 0.120]%131 IHASHE 9} A7 FElelEA SE A vk, AT A
7= 0.20, 0.25, 0.30, 0.310]}ith F} %21 155C9] 55 A% A1 3. 50x10° CFU/mL, 7.50x10

A 45 %, 65 %, 85 2 18] 105 27+ 9EsF 549
A7H= 0.07, 0.08, 0.11, 0.150]lon, TSR F=
0.40, 0.45, 0.48, 0.49°] AI}= Q)

CFU/mL Z12]3l 7.67x10° CFU/mL #AZEQlch. Sere
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WAL, G7)AT TIAT R B A el AFEEh sPARE FR2Ert 125CY me £
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CFUmL ¢} 12CFU/mL
CFU/mL, 6 CFU/mL, 22341, QeFAl g8 Al ug;}@j, £
(& x2ht YAFAL2 25 3 CFU/ML,

SEAA(WEA) 12 CFU/MmL, 12 CFU/ML, £7 ]9}
B4 4 CFUmL, 3CFU/mL, YRR R0

1=]
CFU/mL, 3 CFU/mL A&t}

SIS A0z et AEeIA ofgolols
L fructose, glucose 5 TPFol} HEEA7IE2HYo]
asparagineX} -2 ofu|i=Ab} 31204 "Maillard
reaction"S & ufj FAMEE YA EE= Aoz AdA Itk
[9]. SEFO 7} 145410T o]m@ A]%o] 2z|ewr} 12
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