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Abstract

The purpose of this study was to analyze the problems arising from the actual conditions of the
Foodbank, and to implement the HACCP system as a solution in terms of increasing the safety of
donated food within the Foodbank. In order to apply HACCP system, the entire Foodbank working
process such as preparation, collection, transportation, division, and distribution was considered
and analyzed to decide the application point for CCPs. Donated foods mainly consisted of
processed foods, raw materials, lunch boxes, and cooked foods from mass catering establishments,
which dominated over the others in terms of quantity. Cooked foods were divided into three groups
based on menu-types and processing methods. Temperature, pH, and a,, were measured on
cooked foods, and Total Plate Count, Coliforms, E. coli, Salmonella spp., Staphylococcus aureus,
Listeria monocytogenes, and E. coli O157:H7 were conducted in order to apply a HACCP plan.
From these experiments, temperature, pH, and ay of donated food were likely contributed to
microbial growth. Donated foods before HACCP implementation showed high numbers in terms of
total plate count and Coliforms, both well over the acceptable standard levels. By setting the CCPs
on maintenance of donated food below 10°C and using a 75°C reheating method, microbiological
hazard levels were able to be controlled and Jowered. From these results, it is concluded that in
order to guarantee food safety, foods donated to the Foodbank must not only maintain a
reasonable level of initial microbiological growth, but also must be handled properly through time
and temperature controls within the Foodbank system. Furthermore, in terms of implementing the
HACCP plan within the Foodbank management structure, basic food safety and sanitation
measures, such as reheating facilities and various cold chain systems such as refrigerated vehicle for
food transportation are importantly needed. The training and education of Foodbank personnel and
management in areas such as awareness of hygiene and safe food handling and practice are also
required and necessary.

Key Words : donated food, Foodbank organization, food safety, HACCP plan, microbiological
hazard, refrigerated temperature, reheating

A4 A};: Chul Jai Kim, Dept. of Food and Nutrition, Sookmyung Women’s University, 53-12 Chungpa-dong, Yongsan-ku, Seoul, 140-742
Korea Tel: 82-2-710-9468 Fax: 82-2-701-9466 E-mail:cjkim@sookmyung.ac.kr



316 BERTENIEE  Vol17, No.3(2002)

LAE

FEW A (Foodbank) & AF2] A2 - /% - A -
ARG BAE HA hed Jo94EE N8R
EREH FIHAZR AZAAFE ABEAANAZA, °l
=< Azdstes %EHH*J" HAFE A EA] &,
HAEA P dael wE AAH o)A By 4
FAVNE S #AE L ‘é% A= SHA 1 9
7b Ao & & Y2, FEu A AL n)F A
1967 Second Harvestzhe ©]E02 H& NFH o]
1981 v}, 19841 Z 2o o)o] 1986 d S-HAG
THOE BAsEglom, 199659 W= W)
A7V o 49 2dThE e V9T T84 VIR
Hrpdol FAIE, AU olojA W= Ul Adw
A F 39E AASFAN. v, vl 19083 A
EdH] 2001 129 @A, BABR R g2ET
WAAW (1377 A 2R/AF 200/ 2), 453 FEw3,

Frulg

rif o

|

dlo

HAZ W7l SEEAARFIFEN A, haRA
FABEAAND, NGRS, M YMCA, A&
YWCA, #2817]) Alus3))sdaA 29 Folu 3

ok AMSEA) AAA Lol WA - Axd - YA
L3R o] A2 8 I 7152 ARE 2354
I T Aol ol T S Frulzel
FRALE BES) ghg, =9 A9 A F Bul op
I 2 5o AEEEIY AT 5& JlEhitE AR
g, W FoWlas AFAE AR, ZYNE 52
71%‘?}1 Ao} g4 Eo] %V# o & ol o5 IF

2 2YHL QOEZ o)d wlE AEEwN T AT
< A 7HsAde) B3, B3 NEGAE F 2 E
& ZE F EAY BBy Ao 2R3
of QA WL Ao Az widE AB|AY
fE71%ko] dn} wx] U2 A, AT} oA E 4
= o8 7gAEY A EAL
*= IEM%PJ RS TR ¢

= %ﬂ“&“&ii/ﬂ él ﬂa &i%—@ #Pnz
(HACCP; Hazard Analysis Critical Contral Point)& &
st} drk HACCP AlZs AR 93olA 19604
““:'Ei AFAG HLEH7 ARl AELRS A
2L 8, 7k, Az, A g e J8Y 2R 2
AT e AREA, A2oe AR F4

Aol fEepl Sl HLEH glomn-), 92
Yt A 19954 129 AFHAY A 32329 2 A19
of HAE ol dAxFoR 2EAddute] F4EH)
T 20003 10€ole Fdaaa 2 AFHAUR 2
g4 E, SASHE R T AFYaaTYY
= IAHY 2002 59 A, 2670 HA 7 HACCP
HEAA MRS W Aejo|tiid, o) g HACCP
ATE FTuad =3t 7igd ZedEe F4)-
FA-Su-BHl-u Al 2 NG Al A8 4 g Ty
2 A, o)F 5% JEENY IAAXNERAE A
Bogd FoHaE B3 /9. RulEe BE AF
o] QkHAAE E} 6‘}71 At 7]54;2 nlE T} FA

F3 FoYa NeAT 422
o 24, /BHE 4FY AR Aosign A
A 157E FUOR AFS £t /AT
FAHAe) X, pH an® SY34T, VAR sl
Mg AN

ox

TR

2 7|EtAlEe| 28

=

Fouae) 7198 4F9 $£FE HACCP Pang
F ATE ZYNEE SHANITA Wl B
49 710, wj2)e) 712 Ay 2 Pk

3. sl

1) &%, pH, ay §73

NEAEE NGH 5} FIHA A e boxoll Bob
APAZ 249k5}7) A Digital Thermometer(Waterproof
Min-Max thermometer, DeltaTRAK, Inc, Pleasanton, CA,
USA)Z FHLES Z43UT, 79NE Suiae
F R(ES W] s YR LEE SHsE /]
et E 9] pHEAL pH-Meter(pH 22, AQUALYTIC,
Langen, Germany)& AHS-SISY., aws Water acitivity
meter(Aquaspector-1, NAGY Messsystem GmbH,
Gaufelden, Germany) & AHg-8193 Z33klc).

2) W AE Sl

71 ot AN HFS 247 100 g HaY



T390 HACCP Mt 317

0z

of AMHAFS ice boxE FHFE & Stomacher
(BagMixer® 400w, interscience, St Nom, France) S o] &
sto FAsIE T NS == 24k
7182F 9] YutHlF(Total Plate Count), tTFT
(Coliforms), ™HH(E. col), A2 Salmonella spp.),
A ¥ T AR (Staphylococcus  aureus), | 2~H| E ol
(Listeria monocytogenes), E. coli O157:H7+= 2 F3-73 9
AR 4EWEE NE0E BAIW, AFERFY A
& 3¢ - FEeid, giEE Al s AEE
79 FF] AP APl kit(bioMerieux sa, Marcy-
liEtole, France) & ol-&-3tod &9l FA 3 Hch4). 15),

4. Foodbank2] HACCP Plan 7Hgt

HACCP Phn& FTHla A¢E2ALS
Rl 2 g sTUAIR HESE
ANLAE 99, o) T 53] AFg5s 55 428 + 4
E 9AS 238928 (CCP; Contrd critical point) & &
Rt A71Ho = RUED surpax Besirg
Rrhe, o] o CCPe F3ATF ZAAHZ(CCP Decision
Tree)E A&ato] ERAH Y37t FAlol B2 O 8
9} A EAS e AL 1Ese o)A ZuRot
= 8459 e ¥FES Fo] HACCP Plan 7)ol &
£3t9iTh

5 HESUH

HACCP Plng 44 % v % 539 A8 428

H7tsl7] fslA Aejuiete] e A9 BHe &
Azt A} AE-L AA3E, HACCP Plandl wha} AA)|

F

AT 9 NPT, FARHAAA LRk NS
SEistel Feuae) AYTY Fl-5A-u-l-

GRS = G R ke B

p i
9% u
Fol B A2 AR NES

e
rJ
> _{q,
)
1>
A
2
e
23
2
N
=
e
k"
RNy
>
=
0%
o
=
e

2 gl A A Ak, AR 3 B
23 F w2 odg A Arrgs 4N YRR
Tl 2 oAg A Azt 2R 7E F oy
B 248 4t HACCP Plng d3A4-& 3913}
Y, HACCP A% A4 29| 749 ula - Hrlstyieh

of

=3

5
AREE ggRl 139 97

AQAFL YAk Pauson!?,
Faiasi)s F448 ZEA7E 424N A
3} b AR AEHER o159 SRR U
A4 BEF FARAAL D TS vlAH,
Ze)EAA) whE Sl o] HES IR #

<Table 1> Present status of Seoul district in Sungkonghoe Foodbank

: District South area of Seoul North area of Seoul
tion Kwanak Yeongdeungpo Nowon J Sungbuk
Regular 53 8 3 17
Donor Irregular - 22 1 4
Total 53 30 4 21
Full-timer 2 2 1 1
Part-timer 12 1 - -
Employer Volunteer 20 - - 5
Public service wokrer - -
Total 34 5 6
L. Person/day 300 890 100 330
Recipient
Person/year 64,800 56,240 21,600 71,280
Cooking and Reheating utensil No use No use No use Use
storage facilites | Refrigerated vehicle 1 1 1 1
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<Table 2> Donated food distribution in Seoul district of Sungkonghoe Foodbank

Donor 17 7 27 3 1 59
Donaing | A B C| A B C|A B C B C/lA B C|A B C/A B C 50
frequency?| 7 8 2 1 - 615 9 13 - -] - 11 - 31 -

D Left-over at food service establishment.
2 A: 5 days/a week, B: 2~3 days/a week, and C: irregular.
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<Table 3> Classification of donated food in Sungkonghoe Foodbank into process group

- Menu group

Food item

Korean style seasoned fresh vegetable
or salad

Minari-mu-saengchae, Oui-muchim, Dallae-muchim, Baechu-geotjeori,
Parae-muchim, Dotorimuk-muchim Mu-mallaengi, Mexican salad

Group 1 Kimchi Baechu-kimchi, Ggakduki, Seokbakji, Chonggak-kimchi, Yeolmu-kimchi
Salted vegetable Mu-jangajji, Danmugji, Ouiji, Gochuji-muchim
Salt-fermented seafood Ojingeo-jeotgal
Cold fresh vegetable soup Miyeok-oui-nangguk
Korean style cooked vegetable salad | Kongnamul, Sukju-namul, Sikeumchi-namul, Chwi-namul
Group 2 Cold noodles with/without hot pepper  |Mul-nangmyeon, Bibim-nangniyeon, Bibim-guksu
paste sauce
The others Kyeranmari, Jabchae
Cooked rice Ssal-bap, Bori-bap, Heukmi-bap, Japgok-bap, Kong-bap, Pat-bap
Stir-fried rice Chaeso-bokkeumbap, Kimchi-bokkeumbap, Saeu-bokkeumbap
Cooked rice with topping T Ojingeo-Deopbap, Mapadubu-bap, Jajang-bap, Curry-bap
Kongnamul-guk, Yubu-deonjang-guk, Mu-guk, Kimchi-guk, Eomuk-guk,
Soup Miyeok-guk, Bugeo-guk, Yukgaejang, Baechusokdae-guk, Auk-guk, Geundae-
guk, Ugeoji-tojang-guk, Gomtang, Dongtae-maeuntang, Samkye-tang
Stew Chamchi-kimchi-jjigae, Kongbijijjigae, Budae-jjigae, Sundubu-jjigae,
Kimchi-jjigae, Gochujang-jjigae, Cheonggukjang-jjigae, Doenjang-jjigae
Noodle Kalguksu, Spagetti, Pasta
Rice cake - dumpling dish Ddeok, Ddeok-guk, Ddeok-Mandu-guk, Mandu-guk
Steamed dish Dakdori-tang, Dalgyal-jjim
Group 3 Stir-fried seasoned vegetable Hobak-namul, Mu-namul
Grilled or baked dish Godeungeojaban-gui, Samchi-gui
Gamja-bokkeum, Jjukkumi-bulgogi, Jeyuk-bulgogi, Miyeokjulgi-bokkeum,
Stir-fried dish Gosari-bokkeum, Bulgogi, Sosiji-kecheop-bokkeum, Ham-pimang-bokkeum,

Eomuk-bukkeum, Myeolchi-pukgochu-bokkeum, Ojfingeochae-bokkeum,
Jwieochae-bokkeum, Beoseot-bokkeum

Boiled and absorbed dishes with sauce

Dubu-jorim, Kong-jorim, Godeungeo-yeotjang- jorim, Jeyuk-jangjorim,
Samchi-jorim, Gamja-jorim, Eomuk-jorim, Kkwarigochu-jorim, Samchi-jorim

Pan-fried dish or Korean styled pan cake

Scrambled egg, Wanja-jeon, Chaeso-jeon, Saeu-jeon

Fried dish

Tangsu-mandu, Tangsuyuk, Mattang, Dongas, Sangseongas, Chaeso-
twigim, Dasima-tuigak

1) Group 1: Food preparation without heating(ready-to-eat food that is stored, prepared, and served),
Group 2: Food preparation with lots of hand works after heating and raw materials without heating, and
Group 3: All food preparation with heating except food preparation belong to Process group 2.
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<Table 4> Temperature, pH, a,, and microbiological analysis of donated food in Sungkonghoe Foodbank

e Microbiological analysis - S
pH  ay  TotalPlae Coliforms E.coli Salmonella L mono-~ E.coli
N Count(CFU/g) (CFUlg) (CFUIg) spp(CFUlg) > " cyrogenes O157H7
Cream bread A | 620 096 22x105  TNTC? 3 - - -
B 6.18 096 36x10° TNTC - - - -
Pro- Choux A 763 096 20x 104 ND% - - - -
cossed B 7.59 0.96 22X 105 ND - - - -
oot | Doms A L 559 10X10°  ND - - - -
B 5.58 . 2.1x102 ND - - - -
A 095 1.3x 105 ND - - - -
Bread
B 0.95 1.7 x 106 ND - - - -
Dotorimuk- | A 1LOX10° 90x10* ND - - - -
muchim B INTC  26x10° ND - - - -
Mussaengche A 22.0 6.17 80x105 20x10° ND - - - -
B 209 620 TNTC 41x10°> ND - - - -
Cooked Kimchi A 10.1 424 1.9x 104 ND ND - - - -
food B 152 423 3.2x104 ND ND - - - -
’ Yeolmu- A 13.1 434 1.0x105 63x102 ND - - - -
Group 1 o
kimchi B 179 432 22x105 22x10° ND - - - -
A 16.7 3.99 1.0x 10° ND ND - - - -
Khakdugi 15511 397 22x1°  ND  ND - - - -
Mumallaengi A 48x104 1.8x10°5 ND - - - -
B 3.1x10° 3.0x10°5 ND - - - -
Kongnamul- | A 20%X104  6.1x10> ND - - - -
muchim B . 16x10° 12x103 ND - - - -
Cooked Kongnamul- | A | 172 480 62X 10‘f 70x102 ND - - - -
food, matsal-muchim| B 193 475 80x10°5 22x103 ND - - - -
Group 2| Chwi-namud A 17x106 26x10* ND - - - -
B 1.8x107 33x10¢ ND - - - -
Jabehae A 403 1.0x10° 28x10® ND - - - -
B 338 . TNTC 1.0x104 ND - - - -
Hobak-namd A 29.0 6.22 22X104  1.6x10420x10°8 - - - -
B 254 6.19 TNTC 1LOX105 3.1x10% - - - -
Ojingeochae-| A | 184 577 70x105 7.0x102 ND - - - -
bokkeum B 17.5 5.79 TNTC 22x103 ND - - - -
Jwieochae- A 197 617 3.0x 103 ND ND - - - -
bokkeum B 19.1 6.20 52x10% ND ND - - - -
A 16.5 6.21 1OX103 1.0x102 ND - - - -
Cfo‘;l:d Dasima-tigak—p 00 6m 14x10° 52x102 ND - - i -
Group 3| Cooked rice A 453 6.79 2.8x10° ND ND - - - -
B 319 677 40x 105 ND ND - - - -
Miyeokjulgi- | A 12x104 20x102 ND - ; - -
bokkeum B TNTC 21x102 ND - - - -
Beoseout- A 21x10? 15x102 ND - - - -
bokkeum B . 16x103 21x102 ND - - - -
Wanjasjeon A 280 601 TNTC 23x10¢ ND - - - -
B 192 601 TNTC 50x103 ND - - - -
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<Table 4> Continued

Modeum- | A | 251 643 INIC 26X 10° ; ; ; -
chaeso-jeon B 217 624 TNTC 95x103 ND - - - -
o | A_|[382 577 16x10° 44x102 ND - ; - -
U
808 B | 299 579 33x10° 32x10° ND - ; ; -
Cooked ————
ooy | Jukami- | A [362 597 - 10x1° _ND__ND - ; - ;
> | bulgogi B | 318 59 - INIC ND  ND - ; - -
Group 3
| A |22 6% 20x100 ND ND - ; ; ;
Samchi-jorim
B 309 698 -  31x106 ND ND - ; - ;
Sanbperang || 420635 092 70x ¥ ND ND - ; - -
8B [286 621 092 25x10° ND ND - - ; -
atdorirane |_A_| 412 607 093 47x1° _ND _ND - ; - -
Orl-i
S B | 311 605 093 28x106 ND ND - ; ; -

D A: After receiving, and B: Before distributing. 2 TNTC: Too numbered to count, 3 -: Negative. 4 ND: Not detected (<10").

ARG 2] Q7093 s}e A YAALZ B4
2o ZasAt AT weh ZrhaTE 29
22 53 2 0 SARE SxAYst S o)F

oJZof AL T 4 9o ALRET
hAFE SRS A9sirE AAHeE AEEH
2 A, UE AFEFE AF AEHA ¥4 2
U 712 E9) 78R 27] QPAE B ¢
X7} AwA o7 EA A&l 1T §F Natick
a9 7holT Mol Soberg S00] AAIG FA)
HAA 249 A GukAES 10° CFU/g olsh, A
4 10° CFU/g ©)8te] 7|32 gay 23sigom,
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<Table 5> General sanitary management points in Foodbank operation steps

Operation step Hazard e * Critical limits Monitoring method Cortrective action Verification method
Soiled container Cleaning/disinfection | Examination by the | Recleaning/ Sanitary management
after day working naked eye disinfection record
Unclean transportation| Cleaning/disinfection | Checking sanitary Recleaning/dis- Monitoring temperature
Preparation | vehicle, sanitary con- | Before collecting condition and infection, Temperature| record/temperature
dition and temperature temperature compensation compensation
Poor sanitation Use of sanitary Observation Training and education| Sanitary management
of workers gloves/disinfection (self-inspection) of workers record
Contamination of Use of cover for Inspection on arrival | Use of Cover, Inspection record
Trans- uncovered foods containers Education of workers
portation Cross contamination due | Maintenance of separate | Examination by Education Inspection
to contact between cooked | condition/use of the naked eye of workers record
and non-cooked foods | utensils with cover
Contamination from | Use of working table | Examination by Education Sanitary management
leaving cooked food | taller than 50 cm the naked eye of workers record
on the floor
Contamination Use sanitary gloves | Examination by Education and Sanitary management
from workers and clothes the naked eye training of workers | record
Division | Use of contaminated | Keeping cleanliness | Examination by Rewashing/ Sanitary management
container the naked eye disinfection record
Contamination due to | Clean uniform and Observation Sanitary education Sanitary management
improper personal hygiene | sanitary serving practices of workers record
Improper washing or | Clean condition Examination by Rewashing Sanitary management
disinfection of serving the naked eye record
container
<Table 6> Establishment of HACCP plan in Foodbank organization
. Hazard CCPY | Critical limits | Monitoring method | Corrective action | Verification method
Expiration of food | CCP | Confirmation of shelf | Shelf life checking | Disposal Donated food
shelf life and perishables life and freshness | or sensory evaluation collection record
Microbial growth due | CCP | Minimum time Storage time Reheating or Donated food
. to leaving food at required after checking Disposal collection record
Receiving or .
Collection room temperafture collecting food
for a long period
Improper transportation| CCP | Use of refrigerated | Checking Temperature Refrigerated
temperature vehicle(below 10°C) | terperature compensatiom temperature record
Survival of harmful | CCP | Reheating up to 75°C | Measurement of Reheating Sanitary
Serving or | bacteria internal temperature management record
Distribution | Improper transportation| CCP | Use of refrigerated | Checking Temperature Temperature
temperature vehicle(below 10°C) | temperature compensation record

Y CCP: Critical Control Point

AABAG FeA7)7] 98

R ooy

FuwA Al2E el A

ZA#2)A (CCP; Critical Control Point)& A4 3t7 ©)

o
o A7Ed TUEE I A 24, A5

=
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S X33 HACCP Plang (Table 6)3 7o) 24351 5. FSHH3 A|AH] LY HACCP Plan A& & JliMEn}
T} HACCP Plan2 FEM A AAGAE FH)-5A4-2
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<Table 7> Microbiological evaluation of donated foods after receiving and before distributing

Afterreceiving  |Roomtemp.| 1.1x 104 63x10° 22x102 - - - -

Mexi
:a’i;an Before Al 4 |14x10" 65x10° NDY - - - -
Group distributing? | B 4 37x104 1.5x10* ND - - - -
1 .. |Afterreceiving |Roomiemp.| 44X 105 24x10° 1.0x10° - - - -
Minari-mu-
Before A 4 6.6X105 74x10° 55x102 - - - -
saengchae

distributing B 4 7.1x105 92x103 45x10? - - - -
Afterreceiving  [Roomtemp.| 5.7%10° 32x10° ND
Before A 4 35x10* 11x10* ND - - - -
ND
ND

Kongnamul-

y
THCHM | Gistributing | B| 4 | 29x10° 9.1x 10°

Ojingeo- |After receiving  |Roomtemp.| 7.3 X 102 3.5x 103
chaeso- |Before A 4 27x103 3.0x10? ND - - - -
naengchae |distributing | B 4 30108 26x10° :
Afterreceiving  |Roomtemp.| 24X 105 3.0x10° 7.7x10! - - - -

5

Chwi /| Before A 4 34Xx105 27x104 1.2x10% - - - -
Group distributing B 4 42x10° 9.1x10* 16x10° - - - -
2 Afterreceiving  [Roomtemp.| 42x10* 7.0x102 1.0x 10! - - - -
4 9.1x104 35x10° ND - - - -
Jabchae |Bef A
R 75 |12x10° ND __ ND - - - -
ul
¢ 75 |31x100 ND ND - - - -
Afterreceiving  |Roomtemp.| 3.2x 10>  ND ND - - - -
Kyeran- A 108 ND - - - -
yera.n Before A 4 44x10 ND
mari L 75 1.0x10® ND ND - - - -
distributing
75 23x103 ND ND - - - -
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<Table 7> Continued

Microbiological analysis oS
Total Plate Coliforms  E. coli - Salmonella s L.morio-E.coli
: B " (C) |Cont(CFUIg)(CFU/g) (CFUlg)  spp. UTEUS' eytogenes -O15T:HT
. Afterreceiving  |Roomtemp. | 29x 104 1.0x102  ND - - - -
Jwieochae-
bokk Before A 4 14x104 2.0x102 ND - - - -
okkeum
disributing | B| 4 | 27x10¢ 24x10?  ND - - - -
After receiving  |Roomtemp.| 6.5X 104 52X 103 2.0x 102 - - - -
Gosari- 4 7.6 X104 87x103 1.0x102 - - - -
Before A
namul distributing? 75 53x102 3.0x10! ND - - - -
¢ 75 | 20x10? ND ND i : : -
Afterreceiving  |Roomtemp.| 1.5x10¢ 34x103 1.0x10? - - - -
Hobak- ] 4 | 17x10* 40X10° 20x102 - - - -
Before A
namul distributi 75 43x10! ND ND - - - -
is n,
vine 75 | 31x10F  ND ND - : - :
u After receiving  |Roomtemp.| 9.5x 103 1.6x103  ND - - - -
am-
4 1.5% 104 38%x103 ND - - - -
pimang- |Before A——
bokke distributi 75 9.9x10? ND ND - - - -
is n,
oRReum W TR 75 [s2xi0t ND ND - - - -
After receiving  |Roomtemp.| 3.2x10°  ND ND - - - -
Group| Don-yuk- 4 38x10* ND ND - - - -
.7 . |Before A
3 | jangjorim distributin 75 1.6x10° ND ND - - - -
is
uing 75 | 20x10°  ND ND i : i -
Afterreceiving  [Roomtemp.| 14x 10  ND ND - - - -
Gamja- | o TA 4 14x105 ND ND - - - -
efo
jorim dism,f . 75 | 12x100  ND ND - - - -
e 75 | 15x10' ND ND - i i :
Afterreceiving  [Roomtemp.| 14x 104  ND ND - - - -
Jeyuk- 4 2.5x 104 ND ND - - - -
. |Before A -
bulgogi distribu 75 54x10° ND ND - - - -
istributin
e 75 | 36x10°  ND ND - : - :
Afterreceiving  [Roomtemp.| 1.2x10*  ND 1.4 % 102 - - - -
4 78x 104 2.0x102 ND - - - -
Seon |B
Saetceon d,eizr; y AT [sexi0 & Wb - - - -
istributin
e 75 |83x10° ND ND - - - -
Afterreceiving  |Room temp.| 2.3x 10* 1.1x10° 8.0x 10! - - - -
Owanja- A 4 47x 100 25x103 ND - - - -
. Before >
Jjeon distribuin 75 3.0%x10 ND ND - - - -
& [B] 75 [86x10° ND ND - - - -
D _: Negative. 2 A: At the same day as donation, and B: At 24 hrs after donation. 3 ND: Not detected(<101).

S SX @3 PARS F o R ALHE @A AF A AFFE 4xX1°~66x10° CFU/k B

E EFeld HACCP Pan B¢ ¥ A7MYe AXNE  FEF 65x10°~74X10° CFU/gR 78T n&e

7399k Wl - H7hsde, FEog FAHATY SABETH 22 x}mw
NgAE F 8T 129 1a4F dub ARNA e 29 A% NNHAF dvAEre 7

F5E 11X10%~44X10° CFU/g, AT 4= 24% X 10°~24%10° CFU/g, 442 5E 3.0x1oz~3.5x
10°~64%10° CFU/g, $HRATA WAED 5 7e 10° CFU/g, WARS T #8234 Qb @FE 27X
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10°~34x10° CFU/g, WAFZ4E 30x10°~27x10"
CFU/gR digFE Bl $Ed4 $A5H7,
HAFETE U 7T ST 2F A
A7tEE A £49 A% F2d dutaFs 44x
1°~12x10* CFU/g, a2 AZHA 2ot 718
A% pzo] FAHAY FUSFEAY 24 Uik
#5471 718A%F 57x10° CFU/gol =], WAR S
¥ Y 2ulehs A4S 35x10* CFU/goR 7120
st ot 24A7F YARAG A4S Ik gt
29%10° CFU/gL 2 712X & Z3s3v),
SHANTA 379 THEZRYAEL 7gdE gt
AF57t 32x10°~5%10" CFU/g, AFZ47F 10X
10°~53%10° CFU/g, 5L 80X10'~14x10?
CFU/gel Atk 3 A A7 WARAZ A9 dukA)
#5E 14X10°~14%10° CFU/g, WA T35 20X
10°P~87x10° CFU/geld ot HulEr] A A7td e
& A3} AN TFFE 43X100~56X10° CFU/g, WAt
4258 IAH] UEo] 30x100 CFU/RS AL A9
3 AEHA ot BF 71FEA )3k fFo|Ah
s ENT MAE 45 AF SUF 2YHFTLS
U7 - G713 AFAE (Table $3 2Tk mAE A2

27 A8 F FAA, FUE, FUE, FAAESS +
&2 A7 YA AS FA, TaE, SR W
BA 2 A7ME 34E AR A, sEhE, 8414
o AL YA A QuAEs7 107 CFU/g ©)%o)

£, HACCP A% 88 F Ar19S AAe 23
3 AA Sdberg SB)9] 71EXQ 10° CFU/g °l8l&
#AHAL, AN AdAlFFrt e FE 3
A 71%, THIE 9%, A 7% AT FEHTH
sl EA Al FAA, FUE, FHUE, FANRES ¢
v Z7t 718A o) vlE) A bz 37w, 8
v, 100, 17808 £7}3k vbH HACCP Ale 24 & ¢
WA FrE FAAE 0%, TUHEL 160%, FUES
0%, HAAMEEL 0% HEZ TAFHAY, 7THAE
gAE o] 7EAE 23T HUEE AFAE
E% A vl E FF0] 71EX oFR §AHA
ot 3723 AT HACCP Alx A4 doe 7]
ga5d v FeAA iR g WE,
HACCP A% A& Fol= A8 F4E AXe A%
o= o dFe WAFS7E 10 CFU/g wwtol ATk

o] A=
=3

O R
L.

<Table 8> Comparison of microbiological evaluation before and after HACCP implementation

Group 1 Mu- After receiving 80X10°  44x10° 2.0% 103 24X103 ND* 1.0x 103
saengchae | Before distributing TNTCS 6.5 x105% 41%x103 7.4 % 103 ND 5.5x10%*
Kong- | After receiving 20x104  57x103 6.1 x 102 32x10° ND ND
namul Before distributing | 1.6x 105  3.5Xx10%* 12x103 1.1 X 104 ND ND*
Group2 Chwi- After receiving 1.7x106  24x10° 2.6x 104 3.0x103 ND 7.7%x 10!
namul Before distributing | 1.8x 107 3.4 x 105 33x104 2.7 X 104* ND 12x10%*
Jabchae After receiving 1.0x105  42x104 2.8x10° 7.0x10? ND 1.0x10!
Before distributing | TNTC 12X 104 | 1.0x104 ND## ND ND#**
Hobak- | After receiving 22x10%  1.5x104 1L6x10* 34%x10° 20x 103 1.0x10?
namul Before distributing TNTC 43X 10!** 1.0x10° ND** 3.1x10% ND**
Group 3 Jwieochae- | After receiving 30xX103 29x 104 ND 1.0x 102 ND ND
bokkeum | Before distributing | 52x10* 14X 10% ND 2.0x10%* ND ND*
Owanja- | After receiving TINTC  23x104 2.3x104 1.1x10° ND 8.0x 10!
Jeon Before distributing TNTC 30x10%+* | 50x10° ND** ND ND**

D" Group 1: Food preparation without heating (ready-to-eat food that is stored, prepared, and served),
Group 2: Food preparation with lots of hand works after heating and raw materials without heating, and
Group 3: All food preparation with heating except food preparation belong to Process group 2.

2) Before: Before HACCP implementation.
4 ND: Not detected(<10"),

3 After: After HACCP implementation.
5 TNTC: Too number to count.

* Values are analyzed on the same day as donation with keeping at 4°C-storage.

** Values are analyzed on the same day as donation with a 75°C-reheating.
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