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ABSTRACT

The purpose of this study was to evaluate hazard factors in the steps of production,
holding and assembly and service of jabchae that were served by contracted
management in school meal foodservice. And method of control with the Hazard
Analysis Critical Contro! Point (HACCP)program was suggested. The hazard factors in
jabchae product had come from the temperature, time, growth of microbiological
equipment and utensils. Almost of raw materials, prepreparation and storage, cooking,
holding, serving established the critical control point. It has shown that the
microbiological quality of raw materials for jabchae was a little inferior at the time of
receiving based on the total plate count(103~105), coliform(0~103). However micro-
biological quality become acceptable level by washing and a few disinfection method.
Microbiological growth has increased in 3hr at room temperature up to 5.1x10" after
preparation of jobchae. In conclusion, it is extremly important to reduce hoiding and
serving time and to avoid treating food within the danger zone for food safeness. In
addition, the prevention of cross-contamination during mixing the ingredients with
improper equipment and with insanitary treatments by workers was also important to
keep the food safe in this foodservice facility.

Key words : HACCP, foodservice facility, hygiene control, jabchae, microbiological
quality.
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7o) AFA #e] vh2lQl HACCP(Hazard Analysis Critical Control Point)Q] “2] 93]
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AES FA TS FE AE EA6l, nAE BHE B 4 dAEE 94
3 el g 28t £% $#El(Critical Control Point) T4} ol9] s 2S 23t a3
A SATEY HEE AT EZN FAHE 229 e =RstuA 8, g
Aoz Z n5dme] g44dd HACCP 7idal o3t A7 fjdde] A& &1
7] g 71 x AB2A G8&stnA gk
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1. ZAICHA & AZ9] ME

EATE Ag 229 Syl 928 AN AAsiglen, Fu wa
120m’] 3 19 <F 1,300 9] SASoA F4< AAsta Qe dehale] St
F4e ez AAsgTh

2. ZHHIKICOL 2| BAIKIQ SMAEY T
2ol A5} A AR 2l RS A A B B 5
F A3 B2 AvBomm AP 49 RYAY BAS AT

i

SAIMAMIA
PBE FARE AT AlgAFek AFFAC 9% VA T e A TeH
THE el AFe] ARl Wy dAZA] A B S AT
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4. &g

) AlE0 AIEE M=, N J17R

E— Ao AM8E AgE BAFP)LFY], A7), AlFA, g5 B2, vk, o
o, Z71§, A, I, A%, 87 52 1 SR vEEYT AN 7

st Al8-3l e, A|eke B methanol, nutrinet agar(Defco), deoxychloate agar
(Dofeo), petridish(41 ) S0] AH&ERlom, Ade] AHEa 7| P2 LB,
Hjokr], mbdwy), B A9, 14 duv] 55 AHEs

2) A2 S ALY

LA RS Y3 2 dAle] AQAH 255 timer(Digital Stopwatch, Made in
China)3} digital thermometer(Model SK-8700, Sato Keiryoki MFG. Co. Lid)E A3}l
Zech 28Ae 444 7 W9 AT BUE AR 248%T, &
S 2} A% WP} B ARG 489 FALEG AF AT 429 FHe
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3) DIAE 2N
S AARe S48 BAIA AHT S48 ARsh A AFEEE 7]
7, 87), 2904 394 A 220 el NSk

(1) ZRHOI AFSTH= 2ROl 0] % FAf2

2k @AM FAE oF S0g & BEAL Alepyel] AHste] HE ABAH}
28] B WA DL A ice boxdl] ot Fanhe] WIS RASHLTH}
APAZ Suslel 2 AAE 2504 BTV 7199 & S0 A AE F BRAe
HE5E Sl T8 o8N FF5 & ALos A% ST 7l BEA
FAGSE el 250 mLE NP G4 ALg ST

(2) Zalal 2 SAMOIM Al=sk= J17 2 2710| |

240 Ak AFREE 2, o, MA87] B ZeBAAS S8 swibe] WS
ol BT, BFE rins’e] PO NRE AHN] B4} BE ERe vUE
HAE ANehsieh A TR LHEA oF 100 e’ & WEE swab® v]e] 293
BRANNASE B AN F wolsh g 715 100 o, B3k 2] BAAS] £
124 cm’e] WAL 2 swabste] BFE A2PEo] Wo] LSS A& ice boxe] o}
AYAZ £V F 100 mLe) BFAANDSE 1 AA AP RS A
o8 2ASH BB ALEHROH, BT A5 BF2] 100 oo AH| o
de 3Ee 2FY A Aot 100mLe) BRAAALSE Yol ARz 4}
83

(3) SAI9| O|ME AAM

A" AAS FYALGSF 10~ 10717 gAjste] 5 Muj=7 57]] wiF
A gMele] ztzt | mL ) H3led RFHo® 333 45CE Y2HE nutrinet
agar(Difco)H] <] & E-F3la] 35+1°C o} 4] 2421 Wi & A g 2 100 em’F Yk
AT5E ZFsinen, dAF 2] ZHE $Ye Wil olate Axsigon, A
4H} A& desoxycholate agar® A}-&31a] 35 CollA 24412t vl & NATEFE
Zx8lch

@) Bz ot
FA83E FrksP] Fal B050] AR PHE ol fte] FFUBTORA YW
ATFS PIBTFE FPHG00 AGAN g2 2elde) Aduish
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FH| 5 ol Utk et S3 2 913k nutrinet agar, desoxycholate agarZ #5-5}
3 3B L2E AEHAE FHIE 2 datde] 53 S1XdA sET 54
< go] AT F4S 21 ice box o Ho}l 1A]7F ojulo] AEAz &7 &
35T S WG The B AR5 SgeRon, ol e A4S

5. YEIR0IEA I SXAUZ 2

7t S4e dAgA vy SAld ol2e A YAlo) 2A EE Aas 4 9
o] 28Xt 9 2% AHE A5y, vAE AA 2R T, 24 o}a} HACCP
W g T dfPE st o8 A v ARAL e &

A5

l‘_4

1. 2SI CIBAIKIC! PlAAEY

xedel Ao 9, 4, 9y, dToR o] giglon dEEE F4717),
W 717 8 A o, b, wie T, BERA), RSB, AF Had % s
doln, FRRE A4F 715, WIFE, 9844, Hde »7ks, 713k, 29, &
N oln B EE freld B2 YT Pash 4F Red dFs drozt
FAGEDA AT QAN L 3 o) LS AN A 2 7))
2319 A, B A4, A, 717) 37 2 2405 2ol ol Foix)n ATk
ol Al BVl ] AFYLE oz N AT v HHLE A8
9t B Re L}E}Ur Arohe Aol Baled ol A ¥4 g4
=9 TEIF100% 03103 F4 = 2003 016 2 Gast 8717 A7l% 7t
ok g 47} vl m A 7J1_3}7] Wzl gu 34 59 Wt E FHdNE A2t
4, gelHog olg Fgol oeig ok A}Eﬂv} gakeels 22 et Al
AR 2717F 4% %—zﬂﬁ}a'i% B ol e AAE 59 AFS vhed] Rad Ae
29| 7hedel A, 2FARFE Ulﬂaw o3 #dde] slenz niee 27
AA A= A7 T2t D asiglch. Feele 2:2071% 1707 7Hlso] gla 2
O AL B4 Hel 7EIE o »l‘iibﬁl T RlojA] At 22 2]
¢ 2 B8 2FH FelEe MM E 5 dong WEe FEEF A el
Sl S ZEx7t ARjsk FAd A8 S AH R BRlstES sk ok

T8 Helle Agel me Aede] 723 2, Zote] 828 Abge) A3 o]
FoA A A8 AAE A% 22 F HEN(OES S FHYUZ 247 50g o)
< "ol 5T ol3telA 724 WHRD) viA ek YAAE BEY ¥]H7} 2 o] Fol
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A glem, A71%, bW, & WA E6k 4, A% o 2SR &%
Ao WX E ZALS 619 1 A#E (Table 1>} (Table 2>0)] A|A|3tETh

{Table 1> Method for disinfection of cooking equipment

Method Boiling Dry Sunligh- Disinfe- 70%
Group water heating ting ctant alc.
Serving pot ] o)
Spoon set 0 0
Cutting board
Scissor ) o]
Dishcolth o) o o]
Serving dish O
Knife ] o] o]
Cook's hand 0 0

{Table 2> Frequency for disinfection of cooking equipment

Number Everytime One time One time
Group after use a day a week
Serving pot o)
Spoon set o]
Cutting board o)
Scissor
Dishcolth o]
Serving dish o)
Knife o)
Cook's hand 0

GEtAET 8 QE=AE(Q25ppm, A 187 AR, E-Ftest paper
Atk 271 Fe A71AX 7S o] 838, A 7AH S vhek ol
|24 74T o)A} o3 247 o)At 2838 252 22 & thermo label 2
AEATh ofx) A7 E AR F 225 4F AA] F FAAAAE o]
]’5’32:‘1 okl Adr]e] A5 4rle] 3ol upet B vpy AMg-sla
o] AH& AR T a2 AAE o, s BT tig AFe =
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E Ag Ado] Buz AAEE dg] A7 Aol hE ma o] $eHER A
2 BY7e 22449 AHo] a7HATE £ A8 wnitl =AS B2 Y7,
WATE 19 13 zoldast UEFHSEE A1gdle] 258 sl G5 $F0]
Atk =rheh ZHe AME Alujth Ae AES A 2 AR AAES I,
of the AT ThE TR BAGE & W A ol uhE TR
23512 okgth. 2| EARR] H71ARARAL 1dd 18] AAska AAE o]
A EJARA T A34z T 2Asd ze)jde] AFFNE
th. 28] ZALA ] A8, AR, AR, npad Fgd) gl Bele
B EAA 25 gAg 837 o] Fo1A ATk AFHAF Al A8, 1A,
M AL B vkt FE2 FH3lm s eutE &A@ & %
A ga)e} mj o] AAs} BolstmE 0T = £4F AHEATH
T HFE AES 328 Yo B AXER 2 AA 2715714 )
B2 Qe ASE B Aeth Q@ £5E2 &F U, &5, o
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o] Al 24 X EE 2AAFTIH v LAY TI LR rojH L
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Large pot
Rice cooker oo
. Dish steritizer
Drainage way -
ice washer .
. $ Nanpollution zone

i0jesoBujay

asnoy 2i0ig

<Fig. 1> Diagram of Kitchen.

3. D= 2AIE Set PlalaE

1) SAIAIAIDIE .

A1) A= <Fig. 22904 A8k e, YAl E(raw materials), 1] 2)(pre-
preparation), Z2](cooking), H.¥H(holding) & ®j2l(serving)e] 5EAl 2 FAHAUTE &
29 AARE 13008802 299 286 kg WA/ L) 13 ke, =EHA
6.5 kg, G 13 kg, &3} 26 kg, A=) 19.5 kg, vl 1.3 kg, W7} 3.9 kego] YnE A
o ARe 25 9 ol Eojee e 93 oR 3 vk 7 43k, 7 digh
Zh vk thE7] AAE Yol it AHE JaEHA

2) AQAIZH X STAEY
zb &4 kAol 28413 2 2x/de] 23 A3 (Table 3) o)l A4 HAT &
8AIZEE Ao FH} ol whet 2ol 2 Hyon BE IPe 25T At
H o] Fo|Ht. HEAl AARQ o] LEHMYE -4T~10CE theksiied,
T2 AT AP A AAG ok o] M& oM & 5T, AAE A=
15~25C, 579 2% sTolst2 st JAenl'® HolA A L=
Solem Tk Y 2B F AR A AHSE £717F 2HE710) oldx
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B ) ) e

] T Saren 74T b-nlkq:

. Vermiceld 1,2.3 :

11,23 S

] Pork 74'!) Ro on.
1,2.3 1 2 3

0 Hour 1 Houer
- N 1,2.3
Spinach thlﬂng 74 T Blzncldmg 4
1.2.3 1,2.3 1.2.8
i 2Hour
{ fmm fnrrat Washing 1 N 1.2.3
Qyster mushroom: Cutting | 74T Roasting ! Holding -
1,23 1.2.3 ) : Seasa-
" Ming SHouer

1,23 | 11.2.3

Wading

ainferti )
1,2,3 1'2'3"“ 1.2.3
Green onion { . Wshing '74 T Roasting
1,2,3 Cutting 1,2.3

- ” 12,3
Sesam ol :
Soy smce, sagar :
( Sesam, black ] — —
{Fig. 2> Production flow of jab-chae.
1. Time 2. Temperature 3. Microbiological measurment

{Table 3> Measurements of time and temperature for jabchae at various phase in

production flow

h
Star‘c . Pork Spinach Onion
Vermicelli
Phase X K _ -
Time Temp. Time Temp. Time Temp. Time Temp.
(min.) (T) (min.) 49 (min.) () (min.) ()
Raw matrials - 13 - -4 - 9 - 9
Preparation - - - - 23 15 10 18
Cooking 15 99 10 106 5 97 88 10
Holding 45 23 35 48 40 37 30 47
Seasming’ (60min, 317C), (120min, 32.3C), (180min, 32TC)
Oyster . .
|
Carrot Mushroom Garlic Green Onion
Phase
Time Temp. Time Temp. Time Temp. Time | Temp.
(min.) (C) (min.) (C) (min.) T) (min.) (C)
Raw matrials - 10 - 12 - 7 - 8
Preparation 12 18 11 7 9 15 5 16
Cooking 7 87 10 80 - ~ 4 79
Holding 32 48 35 40 45 20 30 45
Seasming” (60min, 317T), (120min, 32.3C), (180min, 327C)

a. Measurement of time and temperature after preparation of Jabchae.
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F4E € FEod 287 ofdolM 2dE Fvle HiAAAY 7=
o 4% B8 28 sl DKo 22 F LN BAd TPE 34
o] =AU 71E A AF] WF LEE TPl 258 A 9
LEAZ 4 Fe) FALES 2Y5)d RE 2ol 4TE o] AT Abdel 2
83 9 2= BT o|4S FHA2U 71 2] §F ¥ £2 9% B
7174 @3t wi2lo] B wi7hA] 25T o) A2ox w0} w|AE F2o] 7H5d 9
3 2% WY 5~60CA B =ZHA) Bryan® e 71 WA} 435 EA
o) 23 WAoln, 58] ¥ARY eRAEE T 239 347 XA} IS A
Fatn ARGy v 21 z2) ¥ Ve e @ 7 &S A bl 2@
4L 24 WAl st s Aol 7 o gHelt:

3) &M & 1 A0l CHEt DIME 2Nt

A FY A Ay} Fo] st NFFT+E 247t <Table 4>} <Table 57l
et 98] 235 E 1.2x10°~ 1.51x10° CFU/g(Table 4), AT Z5E 0~
1.3x10° CFU/g(Table 5)2 %01] et & 2Jo]2 Rt Solberg 95 za)alx] &
2 2Fo A VIEXE = 10 OI g}, tigdEsE 10%]32 AAsi =,
o]Ax} vlwslA FH4 & rﬂﬂi‘% A7 EA & sl Ao 2 Yl
AAE AFA] Stoze A9 ﬂﬁi& 102 FEE o A HAAME
ATt AR J1EXd 233 29 28l eng Kt Aol kg
A FH7 BA A7 D3Itk A, Gt B2, e A, vk digt
5e AAY B4 F A ANM FTFF 10~50%10° CFU/g(Table 4), T4

{Table 4> Total plate count of raw materials at various phases in production flow

Total plate count(CFU)'

Menu items
Before washing After washing

Onion 88 x 10° 13 x 10°
Green onion large 2 x 10 100
Spinach 151x 1¢° 50 x 10°
Carrot 7.1 x 10 1.0 x 10
Srarch vermicelli 12 x 10 10

Oyster mushroom 12 x 10° 500

Garlic 50 x 10° 23 x 107
Pork 28 x 107 ND"

? CFU : Colony Forming Unit/g.
% ND : not detected.
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{Table 5> Total coliforms of raw materials at various phases in production flow

Coliforms(CFU)’

Menu items
Before washing After Washing

Onion 14 x 107 ND”
Green onion large ND ND
Spinach 13 x 10° 4 x 107
Carrot 50 ND
Srarch vermicelli ND ND
Oyster mushroom ND ND
Garlic ND ND
Pork 2 x 10° -

¥ CFU : Colony Forming Unit/g.
¥ ND : not detected.

L 0~4.0x10° CFU/g(Table 5)2 YABRTt Ads] 7Hadte A4S 2 5+ Itk
wleba] Ydao) AHA YA Fo)E 7 eold, B}l 3E Ay E gx)E $
dezelet A=A

1 Axel g AR Ages oS ANA Hed 48 we e S 4
' A9 7180 B A4S a8ln A4S S 3t AF To8 Us & Utk

(Table 693} (Table Dol BTN A7 2t AR FFet IFTTHE 242

{Table 6> Total plate count of boiled materials at various phases in production flow

Total plate count(CFU)*

Menu items
Right after disinfectantion One hour after disinfectantion
Onion ND 90
Green onion large ND 10
Spinach ND 5
Carrot ND 10
Srarch vermicelli ND 2
Oyster mushroom ND 10
Garlic 2 20
Pork ND 60

¥ CFU : Colony Forming Unit/g.
® ND : not detected.
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{Table 7> Total coliforms of boiled materials at various phases in production flow

Coliforms(CFUY
Menu items
Right after Disinfectantion One hour after Disinfectantion
Onion ND” 2
Green onion large ND ND
Spinach ND 3
Carrot ND ND
Srarch vermicelli ND ND
Oyster mushroom ND ND
Garlic ND ND
Pork ND ND

® CFU : Colony Forming Unit/g.
% ND : not detected.

Uehoh A A3 75 E 0~2 CFU/g, WAT TS E 0 CFU/gE YERTA

AaAYE A HA ST L AT 2o AEo] HA) e RS Ao,

A& Es HE AAAA S48 AFE + JedE dddnth 18

2 1A AT T 274 2~90 CFU/g, T34 0~3 CFU/g 2.2

S7Yete AEE B 4 e, ole EiFY F 7 F7] ol o 24 2F ]

ATR B 4 vk A o] d5E ATAE F &3 AFS TEoiof
zl

uT} IS S WE 4 Yrkn BRI 9 2SS Solberg 9ol AN
W WA 249 /12N FFS 10°018, BT RS 10%0) ek} vlmard FES

'~

% WFFTF 257t 71EANE BIIAY.
S <Table $2] AopolA] mFo] A ALolN AZo] ARYSS vl 4L

<{Table 8> Total plate count and coliform count evaluation of Jab-chae during stroge
time of room temperature

Time Total plate count(CFU)" Coliforms(CFU)"
0 11 ND”

60 1.7 x 10 ND

120 44 x 10 ND

180 5.1 x 10° ND

® CFU : Colony Forming Unit/g.
® ND : not detected.
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9%}

4) 717 & 27

7 S A 2 o o]-&H = 71, &710] gt v| 8 AL A3 <Table 9, 10
o)A A|Al5tAth. Harrigan# McCance’&= 7] 79} £7]0) w3l n|AE 7152 A A3
Al 4L 100 cm’F 5000 3H ul] vkl uhgl 425o] 1, 500~2,5002 W=
ZA7F astH, 2,5000)3Y W= S2AQ 2X) 5 skl dtka stk E
WAFFEE 100 cm’F 100]817} Hojok sju), shix §2|s1] oo} F5 3 55
ojglx 3tk ol A vlmelE uf, A A aF, AF Tul, 719, P#F
o 7 2z £59 274E 1.2x10~6.6 x 10° CFU /100 em’3} I:H%{rf%-r
£ 0~4.0 x 10 CFU /100em’® Vet T, AHFAe] 39| F74E 0~ 5.1x10 CFU
/100 em’, WYAFRSE 0~3CFU /100 cm™2 VERLFA] Harrigen®t McCance®] oFA 7
ol A3t Aoz doFEit)

{Table 9> Total plate count evaluation of food containers and equipment

Total plate count(CFU)*

Groups
Before disinfectantion After disinfectantion
Serving pot 72 x 10 NDY
Spoon set 1.2 x 10 ND
Cutting board 1.70 x 10* 3 x 10
Scissor 81 x 10 51 x 10
Dishcloth 6.6 x 10° 12 X 10
Serving dish 3.1 x 10 20 x 10
Knife 60 x 10 ND
Cook's hand 20 x 10 ND

? CFU : Colony Forming Unit/g.
® ND : not detected.

5) 8F Hol?

FABA AP AHE Hotel) Jal 2o AT B QRS S
27t 295 ATHE CTable 1DoIA AABAT 2R H e 2o 4o 2eivie} 2e)
A FFAAM Fdlete ST HAE AHE A9RE AR E 13
CFU/plate, Z&]&8| o)l A+ 21 CFU/plateZ UE}TE HbH A S BE &4 ]



94 gz 8ks)A) A 98 A 4:35(2003)

AolN A8 4297 Qe ol Hol FAge 34 L AAEg 317} A
Zo] @e Holnz Ael g4l BAY Belr} sT7EG:

{Table 10> Total coliforms evaluation of food containers and equipment

Coliforms(CFU)*

Groups
Before disinfectantion After disinfectantion
Serving pot NDY ND
Spoon set ND ND
Cutting board 1.7 x 10 3
Scissors ND ND
Dishcolth 4.0 x 10 ND
Serving dish ND ND
Knife ND ND
Cook's hand ND

» CFU : Colony Forming Unit/g.
Y ND : not detected.

<Table 11> Total coliforms and total plate count evaluation of working area

Coliforms® Total plate count
Working table NDY 13
Preparation table ND 21

? CFU : Colony Forming Unit/plate.
® ND : not detected.

4. 2GIRQIEA Gl SXE2| 2l
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