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ABSTRACT

The purpose of this study was to evaluate the effects of HACCP implementation. The HACCP education was provided
twice within one month to 20 employees of a contracted food service operation in Daegu. Critical control points (CCP)
were determined based on food preparation processes: non-heating, preparation after heating, and heating. We evaluated
the effects of HACCP implementation by checking microbiological quality, time and temperature at each of the CCPs
during the receiving, preparation, cooking, and serving stages. After HACCP implementation, the biggest changes in
microbiological qualities were in heated foods. At the cooking and serving stages, the microbiological qualities of heated
foods improved to the standard levels. HACCP education helped employees ensure that the internal temperatures of the
heated foods were kept higher than the standard (74°C) and the food holding temperature avoided the dangerous zone
(5—607C), thus lowering microbiological levels. At the serving stage, the microbiological levels of utensils also improved
after HACCP education. This result strongly suggests that it is essential to educate employees in managing the temperature
to treat foods safely. However, HACCP education didn’t affect the microbiological levels of non-heated foods and foods
prepared after heating, which continued to be higher than the standard. The reason for this was that poor microbiological
quality seasonings were added to those types of foods. This indicates that seasoning factories as well as food service

operations should implement HACCP to reduce hazards. (Korean J Nutrition 36(2) : 223 ~230, 2003)

KEY WORDS : HACCEP, industry foodservice operation, education, microbiological quality.

N B

FU EAlFAAER 198830 A& Aol Mu| A F
23 At AeRFA ARG S AIFEE o) FA719% e ol
2 IJES T dA Fojsha Algqe
7} 196\ 22 dellA ' 98 IMFE AxWEA A3t
Y 58 3z Al 71958 JA AT 73k
o 31]lo) 20001 % Tolls AR 5% 6Hddog ¢
AolA RAB L ok JEFY AR AEH o7 F7)
ZAlel QlolA 2005G7HAE AA SAFAXAQ] 50%
S g o d2E 1 ot?

SAFAAAY F27) ARl wiel HZ dAlF4 40

AFS AbL 3 WE] sk glom O RE iy

Ha4d 120023 10€ 119
Ay 20033 3¥€ 3¢
$To whom correspondence should be addressed.

BH 3 ok AoEyPolx wEdt 1996~2002d Atolol
AAE $2ivete] AFE g WS Axg/Hos A
HEA, ‘964 34.5, " 97d 31.3, '98d 38.5, 1994
44.6, ' 00d 69.8, ' 01'd 68.9% 1996~1999¢ Ht}
2000~2001'3°ll AF5 Alxe] 27} 283 % F718190
t}h 2002 7€ 3147kA] AAG AFE dAEG] 9
s, 477000 1,953H 08 R/ 41.52 ASiE|
ol €= At uipldk AF AWTA 2 #eld] A
2t AZtEo], AGA dAlgA L] A Adae
7} 2783 ick?

Z @A FA 20 B 33 ARl stuat
AEs e A 2HBE)71F (Hazard Analysis and Critical
Control Point, HACCP) o] tj3t #4lo] &rlsla e &
Aloltt. HACCPL A1&9 g AAlelie Az, 7+
HE FEHAE AXN HF LHR7E AR AR
Zh DAl 2AE 27l Qe e AE ey, o
g Aoz B A% FaAYP S AR B

© 2003 The Korean Nutrition Society



224 / A AFA A& WiZ HACCP 28 &%)

Zulg-g AT 71F5g 2N AT At A3 AFSY
HAA FRE 7|3k oIt

ool 1996\ 78l USDACIA 2% 9 71259
BaF Ao dgog HACCPS #HFE A3
o, 19983 1¥95E 04 5009 o)l & dte ¥
Aol thsle] HACCP &€ 2 Salmonella Performance
StandardZ A& 3, 2000858 ZE A% - 7125
R 9% FL3PLY FDACIAME o}F 2 oFAEY
HAstn AR 7HE 2 FUARAE AR As8iA
HACCPS 19953 1299 HF 1Aeklon, 19974
12958 FuUls] 38300 24 A48io” £3 1998
QellEs Anfekgle] F4dAel A8 A% rlol=akl
£ ANBIE 2™ P Darden Restaurants, The Olive Gar-
den, Red Lobster, Bahama Breeze, Smokey Bones BBQ,
Tricon Global Restaurants (KFC, Pizza Hut, Taco bell
2] 30,000 ¥¥) 9 B2 HAEZA o]n) HACCP
NAEE AAgH o Agsty okt

YR E 19959 7€ AFH A A3 EU 5
% FAF) HACCP 385 gF3kai3ion, 1996\
128 =279 91490 HACCP ANE <73}, 1997
Q3¢ diFzrded dist HACCP 34 wlwdg g
Fich 10

g, eyl 19959 12€ AFAA8Y A 32
Z 2 (JEAFAAYD) 9 1S AL OEN HA-
CCPE =9 & & WA JIES vl 19969
129 ‘AFAAFHANNE & INFoEZHA £33
Q1 HACCPY AEAANE FF33on A4 iEFes
19969 1299 A8713F (2587 2ARAH), 19974
1089 A87F (15®), 19989 2€) W5t
F (OF 94, dF A5 2U7keH), 19989 5€
o f7H-E (F, Zaf, 7= AA=), 19994
6¥ole WTAF (e % % 5R) 97 WAEF
7[R 2 WARE GAFoRE dusi A
SECA

) Q¥ o1 AekFALeINE 199845 HACCP
& A&3b] AlFslen 2000 10€ 20¢ Aw
A" AEAAY 98, HACCP A&t “Jadg4
& AFFAAAAY 2AE, SAER 7 X80 @Al
F447} HACCPY] A48 A HAck!) 22v} HA-
CCP AL dog ARHASNE E73tn, 45 W71
AEF449 200135E AFE Qe Sagais Al
SJataE ol 7HA] B whlgAlAeli HACCPe it

ME L 1 FguPro) dis) AR 2R E8) AARE FA
Ao HACCPS Agat=dl B olggo] Yt uehd
W AT A0 HACCPE F8317] S84 HACCP
#3 28§ AL ZYFARE IO T 280
A%, HACCPS A8AA 1 &35 ¥43tar 1 2
32 EYE A& w4e & PBert ok

A7 2 GRS LS HACCPY] #g A7
7b gashA) o]FIR o Yo A7)} 7wy
o g BE SAWNGANN LE} 22N FA3)
I AR BN NSk whio® JdleaE B3
Z93a)A (Critical Control Point, CCP) & A1&3 72
2, w57t £ A 7R ol2E UnE dAlFALd A
s7)olE Aol ok w3 RE 2T HIEE W o]
o gt $JAEAL s} gAY viER CCPE 2alsh
o gt Ax AR Eypssith o7y HA-
CCP A% ¥ 1 axE 248 13 A7l BE |l
& oz BE QAN slAE FAE AABRE
AL ojFFo] upzt}

a3EE E d7olrE HACCPY Es dAlg2l4o
Z o A AeA717) 9% A7 d@e e v] FDAY
s} F573 590) AN zlTAE CCPE wgow
o ARIAFHAE Yo HACCPS A3ty 1 &%
g Z3YE Aol Miazix| e Z 9AMER CCPE
Aolo] S 5, AR 2 wBER EAE Wigew
A EA31a17) itk

o7

1. ooy

AT FAaE BT SSFALE 19 B7 720
Hg AZs= 33 (34, 44, ok FYe RO 1
8 B2 7 A2 TP 4-5719) 242 FAskn
23tk

2. HACCP 2%

F420] HACCPE A8317) Slald 4, Zekl, =
2ge TP 218 o 23] 447 2R AR
247 4 AAEE Falo HACCP 282 a3
O, ZEUE-E 4259 Rel, AFE g, HACCPS
e}, Z=34 CCP, CCPel i@ svle T34 =
o Tigt & 7039 seol=R AT

3. HACCP X821 573
HACCP A2®9) A8a%5 £3s17] 93lel, HACCP



24 A 2000 42 25¢U%E 7€ 159749 HACCP
g F 2000 7€ 309%7E 10€ 5¢7HA] ddAEY
) BEAAL) 23 &5 B Al 58 St
u] FDAY s} #5749 2152 Aug 3l A5, AA
g, 22 9 wlaAEE Addesg A3k CCPE A
A

#3247 2 7K 248 Askodnk AreAIE ol%
59} dRel VAT B4 U A5LES 2389, A
AAAAE o145 ABA PAEEY 3 Aobiel
AR 25 F oA2EAT £7)6 dig v aEEHe 4
A&t ZERANAE gAY zeleE 2N
23 9 S AAE SRon, Bkl ZANEY A4S
8719 AAAHE ST MARAdNE WAL
s WpAAIThE ZAskch

1) 2% 3 2AAN B

HACCP manager (HT 3000, HRS co, Korea) & AH+
310 AF 258 A8y, 7 9AlY] AlFT e AlE
9] AZEE F35 AQA1ME FRTH

2) 0¥ HA

ANEZAYVA AXE EF:UHog IFHAFF
(Standard total plate count) &} 74 (Coliform
group count) & 23 v 3331t}

AE AF 2 AR AREE BE 7179 WA
£ 121°CellA 1583 7I5E - Bdsto] Fa Aalaith
20 g A8Z AFF F 0.1% peptone water 180 mlE
Bo] Stomacher Lab—Blender 400 (Seward Medical
Ltd.,, London, UK)ellAl 3% %202 438 ¥ At
g3igick 7239 AEE 1079 g dde] = EF
3 0.1% peptone waters ©]-&3lo] WAEE 3|31
o] &35t

FFRWTE BF 3 9iA (standard plate agar,
Difco) & AM-8FAL, pour plate o ® 35+1Ce &
27)0)|4 48327 wilkst F g7 A& (colony for-
ming units/gram, CFU/g) & Al4=313ct.

A EsE 394 44 (10, 1, 0.1 m) 2= HEr
(most probable number)¥-& AA 3L 7tA AP FTF
£ golnr] 943 Durham LEF-S ARSIt Lauryl
sulfate tryptose (LST) broth (Acumedia) & AHE-3tod
35+1CY F27)0)A 48=3A12F wieksta k27t A4
¥ Al8#-E Brilliant green lactose bile (BGLB) broth
(Difco) oll AHFEAZ ¥ 3521T 2714 48+3
AZF wjeksled Tk BAS HEGITE A AT A

BESEL e 36Q2):223~230, 2003/225

oA 1 WZo)E F3) Esosin—methylene blue (EMB)
agar (Acumedia) B TUE F 351ToA] 244]
2+ wjekslic), 7)o A whagk AY A HJehE lactose
broth$} nutrient agar slantel] &3k 35+17TCelA
48 +3A17F vllo¥5t & lactose brothol] 7i2et ARS: A4
3o IESA Fol¥ 7hto] ERIET A Fdew
ek 71A B 5 71531 HAS5E (most pro-
bable number table) & ARt 100 g& WAt TTE
AxEEFSATE.

7}% @ 7)== Harrigan® McCane®™ o] A&
Z ¢7), Tuf, 22 Swab¥ g, #F+E Rinse’ S AME38H
o FA3 FUsH EFFudss dAdTTE S8
k.

Swab¥l& B3 WE-S Ed® 0.1% peptone water
of A4 ¥ 100 cm?9) gasketd o]&3&to] swabdt F
100 ml¢] 0.1% peptone waterdl] 41ojA] o]& A& 38}
o] $A3 TYs upgo g nAE HALE %t

Rinse’& 339 100 cm’® B0 fg=le #2232
3k 7192 Zer 500 mle) 0.1% peptone water®] rinse
3 % o]Z AR 3o AT FYg oz v|E
AAE itk

[ LU L

1. d2EY

HACCP A& A% AsdAols AAge] nAEF &
A7 AFLEE &A% A= Table 13} Zth Solberg
S| wlzd zEsir] ¥ AF BVIEAE EE
B@#S 10° CFU/g o8}, a4 10° MPN/g o3}
ojc}.

THE HACCP && A% BF nAE F7} 7184 o]
Aoz =y HAFA LEX 11C2 FF2Er} 53
t}. o] Kwak 572 aFolA B2 &xbd atel
MR TR ASA 5 WY F ARN BFEFH
759 AT 71FA olde® Uity 2EE
15C ooz RAAGR= A2} FAH 2ANRT
webd] FA4e A FHE gEshe gAY Aol

FAH]N nFIIFS) vhs w3 HACCP B4 ¥ 25
08 47} 7123) oo g EA vehtbA AFAA
EAE ASA7IE 90) B 5 U AOF Atadth
Aokl o 2 RE] HACCP AAE B AFAZGAE



226 / AAAF A 3ol elg HACCP 28 &3}

Table 1. Microbiological status and temperature of the foods at the receiving stage

Standard total plate (CFU/Q)

Coliform group (MPN/100 @)

Temperature (T)

Before . After Before After Before After

Codfish 8.40 x 10' 1.60 % 10° 6.00 x 10’ ND -6 -55
Tofu 2.03 x 10° 3.00 X 10/ 2.24 x 10 1.40 X 10° n 6
Green onion 213 x 10 6.70 x 10° 2.24 x 10 ND 23 23
Powdered red pepper 1.37 x 10 2,50 x 10° ND ND - -
Garlic 520 x 10° 270 x 10 ND ND - -
CFU: Colony Forming Unit MPN: Most Probabie Number
ND: Not detected (10' dilution factor) —: Not tested
Table 2. Microbiological status and temperature of the foods at the preparation stage

Standard total plate (CFU/g)  Coliform group (MPN/100g)  Temperature (C) Time (min)

Before After Before After Before After Before After

Chicken 3.69 x 10/ 7.60 x 10° 2.60 x 10° 5.00 x 10’ 35 30 > 1440 =440
Hair Tail 5.35 x 10 570 x 10° 4,00 x 10' 8.00 x 10' -20 -20 = 1440 = 1440
Lettuce 3.80 x 107 2,50 x 10° 2.40 x 10* 1.40 X 1¢° 250 25.0 30 30
Cucumber/Radish 1.93 x 10 8.30 x 10° ND ND 250 25.0 30 30
Bean sprouts/fEggplant 2,15 x 10 590 x 10° 9.00 x 1Q' 47 x10° 235 276 &0 50

CFU: Colony Forming Unit
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Table 3. Microbiological status of utensils at the preparation stage
Standard total plate

Coliform group

(CFU/100 crad) (MPN/100 cm)

Before After Before After

Kitchen knife 7.00 x 10° 202 x 10 ND ND

Cutting board 242 x 10° 1.50 x 10°8.00 x 10! ND

Peeler 6.39 X 10" 430 x 10° ND ND
Multipurpose vessel 1.50 < 10" 3.80 x 10° 1.70 x 10°8.10 x 10'

Vegetable vessel 250 x 10° 3.30 x 10°  ND ND

CFU: Colony Forming Unit
MPN: Most Probable Number
ND: Not detected (10' dilution factor)
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Table 4. Microbiological status and temperature of foods atf the cooking stage

Standard total plate (CFU/g) Coliform group (MPN/100 @) Temperature (T)  Time (min)

Before After Before After Before  After Before After
Beef soup 3.59 x 10° 3.50 x 10° ND ND 94.6 95.0 120 120
Brolied hair tail 3.80 x 10° 3.50 x 10 4.00 x 10’ ND 71.3 84.0 50 50
Pork cutlet 3.60 x 10 2.50 x 10° ND ND 1.0 4.0 40 40
Hard-boiled tofu 1.57 x 10° 2.50 x 10° 4.00 x 10' ND 84.7 80.0 15 15
Young radish salad/Jellyfish salad  3.32 x 10° 400 x 10° 1.50 x 10° ND 240 26.0 15 10
Soybean sprouf mixture/ 161 x10°  550x10°  900x10 110x10° 230 265 10 10

Tangpeongcha

CFU: Colony Forming Unit

MPN: Most Probable Number

ND: Not detected (10" dilution factor)
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Table 5. Microbiological status and temperature of foods at the serving stage

Standard total plate (CFU/g)

Coliform group (MPN/100 @) Temperature (C)

Time (min)

Before After Before After Before  After Before Afier
Rice 445 X 10 1.50 x 10° ND ND 57.3 720 15 15
Soybean paste soup 4,00 x 10 1.90 x 10° ND ND 54,5 79.6 20 20
Pork saute with Ko Chu Jang TNTC 2,50 x 10 ND ND 50.6 63.0 30 20
Fried leeks/Fried potato 1.23 x 107 3.50 x 10° 9.40 x 10' 7.00 % 10' 65.0 53.0 15 15
Greenonion andlaversalad/ 4o 18 ge0x 10F 900 X 10 ND 260 240 10 10
Young radish salad ,
Potable water 1.93 x 10° 3.80 x 10' ND ND 10.5 7.0 - -

CFU: Colony Forming Unit
— Not tested
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MPN: Most Probable Number
TNTC: Too numerous to count

ND: Not detected (10' dilution factor)

Table 6. Microbiclogical status of the utensils at the serving stages
Standard total plate  Coliform group

(CFU/100 cm?) (MPN/100 cm®)

Before After Before After
Glass 1.37 x 107 ND ND ND
Spoon, chopsticks  9.68 x 10' 242 x 10' ND ND
Vessel 184 x 10° 450 % 10° ND ND
Dish towe! 72 x10° 1.0 x10° ND ND

CFU: Colony Forming Unit
MPN: Most Probable Number
ND: Not detected (10' dilution factor)
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