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ABSTRACT

To ensure the microbiological safety of food items prepared after cooking process, this study was aimed to identify
the hazards related with cooked foods donated to foodbanks through quantitative microbial analysis. Five foodbanks
located in Incheon and Gyeonggi area among government-dominant foodbanks were surveyed from February to June,
2007. Manager, recipient, donator, type and quantity of donated food, and facility and equipment were examined for
the general characteristics of foodbank. The time and temperature of food and environment were measured at steps
from after-production to before-distribution, and the microbial analysis was performed mainly with indicator organism
and major pathogens. The amount of cooked foods donated to each foodbank was about 20 to 30 servings and
consisted of 80% of total donated foods. Only three foodbanks had separate offices for foodbank operation and four
institutions had at least one temperature-controlled vehicle. The flow of donated foods was gone through the steps;
production, meal service and holding at donator, collection by foodbank, transport (or holding after transport) and
distribution to recipients. It took about 3.8 to 6.5 hours at room temperature from after-production to before-
distribution. Only acrobic plate counts (APC) and coliforms were found in microbial analysis. The APC after
production were relatively high in 8.2x 10°, 74 x 10°, 6.9 x 10° and 4.2 x 10° CFU/g while 2.8 x 105, 9.4 x 10°,
1.0 x 10° and 5.4 x 10° CFU/g before distribution in mixed Pimpinella brachycarpa, mixed chard, mixed amaranth and
mixed spinach, respectively. The levels of coliforms in mixed chard and mixed spinach were complied with the
standards of the Ministry of Education and Human Resources Management. The level of APC in boiled pork was
increased from < 1.0 x 10 CFU/g to 4.0 x 10? CFU/g. One of delivery vessels was shown 6.2 x 10° CFU/100 cm? in
APC, which was over the standards for environment. One of serving tables also showed the high level of 1.2 x 10°
CFU/100 cm® in APC and 6.6 x 10° CFU/100 cm® in coliforms. These results suggest the sanitary management of
holding at donator and the time-temperature control are key factors to ensure the safety of cooked foods donated to
foodbank. (Korean J Community Nutrition 12(5) : 617~629, 2007)
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712 Ju) e Agabdo] oF 162 0]25 o8 E o}
AE Fouig Aol Foid = e A Ao &
oH(Kim 2003).

olzjgl 7kl F=ize) BsE fl3 2006 3¥ A
F715E 35 NAeE 0] FEHNUT, 98ell= A18H, Al
o] FEEHATHRAA 2006). 1 FU-E- AR}
715-21F2] Ao ok QbdAbT e Qlo] 1] B FHA
ol gle B¢ ¥l - AP AU 2 dAShs Aojo)
TS Al FAF Y AKIARE 7R ES] By W AlE s F
HaA| slofok 3lar, At BelAkEA Q] F=2] S FE thE}
o 715288 A AFBlojok sk ZAE XL Q).
B, 9|59 A9 AF o® Ag-g-Fo]
o= 715 W qlov, sule 7HaE, AAE, =

AE Tl A=A 9od, FAF(30.1%), F247
(23.0%) 2 7+ (33.9%) 5 ZE|2Fo] FH o= g
& 2FX5k2 9lol (Chung 2004) Z2zgot 24k 2
WEA A 2 B HFE A A5SE B2 L7 o
£ X Fo] Y21 eH(Kim 5 2002). tlgo) FT8o &
&tz ol A1, A-AG, Z1ERHSI - DA, Al7tel &
AR dif-go] Aobs, SAXR, ALY =1 ¢
ool At ekzl Aro]l 2 2 (Korea Food Bank
2007) ol AFEeel gt 927} wol 482 7152
T St}

o9} o] 2F5 T AP A ot Tl F
=g BRIl e A5 e AT Ar]$e] BE
A AAIEO] QX kom, T ABE T HABXYE - ASF
oA kst <FEwE Zelde)’ (Ministry of Health
& Welfare - Korea Food Bank 2004) ¢}l Algk=o} it}
o] depztoloM AFHAA BF-EE AE A9, AF
B3, Axe, 32 SAE AgE vy 502 7
‘d=o] BEBFEF FABEL §lo], 715 Ze]alFol disiA
= Be|FEolu 71E9 A7) ulEe Agoln o]F AA|
ZH EUEH & 4 9l AAEe] s vu)d Aol

Foulg GgAl= AR B A iF -8 AHAlek 9l
AA 2] vjEo] o, AAuS2] 7135 Fo| AT <]
F2AL At Qo HA| FAEE WU HoF By
HAo B8 FEYT= AZE A B - Yt 7
3t AF 25A1Y TH|Eo] Yol 255 A $3f
k&5 Jllth(Hwang 5 2006). B<0] 718 Ze4&
Hkshe WAk 25 B 9 AV Al RS 5L
A 59 VEL 7" A% n|BE 7EXE 49F 27
3, TR A oS FrIshe P 2ol A )

AlF8o] AF = AT (Kim F 2002).
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9=e] 79 2E S Y3 AR AE g A AH
o] 9= 1 Ut} v]=2) Second Harvest (2005b) = 7]
AL B AR g uel A8 Au et 9 £42
gt An1E 250 Qo). T3 JEE0) AN E A B
I A 0] A HY 55 1 2™ (Korea Food
Bank 2005), 7|81 $ 0l oJa) 718E9] kA, 7€}
o] HAEH, A F8 Alg 5ol BeElE 1 ok {3 A3
$ 7E s BE AEE AR A A F 94 oEA A
APt olRR| 1 9lon, 53] TFAE HAFH W - BF
Al A" gt Agge g AEL &% - 5 T AAG T
2 E A ok A7 el SR8 Yo Ministry of
Health and Welfare 2002; Oh 2002). juic}e = gt
A E 3t 7ol zeiklE AAs] A - 71, 717] E
|71, AR, 2.4 ¥R, BA] 5ol izt 71350 <3t &
7} 7FE3tEE dta o, AFe] F8E njid AF,
A AE, ZFAH 8 AE, 18 AF 5oz FEs}
of Zt 2ol gt AelgS FAF o HAE g1 ok
(FPTCFSP 1999).

Szl FEMIE BAH offgoz AFS FYUsA
Fshe Aol FalXE Apj2o|BE FEET AT
F2 JALe) g4 #8343 (Teron & Tarasuk 1999),
F=ke] 949kx)4] (Claderon 1998) ¥ Q7% (Tarasuk &
Eakin 2003; Verpy 5 2003), £ul] A| A 588 =
ol7]1 g% AFH ulE Y (Paulhamus & Cotugna
1998) ¢l Fgts]o] 1z, A Frlel Be AFE AY
3 ul gt

e, vlgellMs olu] FAou 214 F v
2of gk S Rl A8l 37 x4 A7el B
Hergo] 2 4= o] 9lck. FDAE 19939 Food CodeZ
Nate] o] {88 = gl AARIEE AA
3131 1o Al Aol FE Aok B 4= it

HUe] ¥ B A7t ol$ vin|d Astolot, A&
7HA] B AERF (Chung 2000) 8} =B A AT7L
(Chung 1998)°llA ¥ HA 2jof AR L] A48,
14 (Chung 2004) 9} 8F9=F (Kang & 2005)°l 73]
of 3lo} FEw T gt A7 o U3 F =R F
33 ik o] ATe FTue kel A Be F
& ARoA AAEoor F HAAEE FAHOE AFHI Q)
on, Ja#Eel FHY AT UM EF= F
=Wl 7g4Fe) nBEA 4 Al 3% A7 (Kim 5
2002) 9} $1A#E F85F ZAHHwang 2006) ) AFH
=o] it mEhA] 259 FafjollA] A4, 24 gl o)
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1) iy Sy M3

Fowi 71e a4 Ee kdAdS Frs] A 71E
SR FA 2ol 7Hdze] T8 S AXe AEe A%
3t} A, B, C, D FodIoiE A5 22 s
74, 2ERA, v EUERR, AR ERRE A

Haigom, B FEMAMIE 442 A5,

228N R 2 B

Foug Ve 2AEY A Ao Y 2ESA
L At AF oA RE HFH o7 A oA AT EHE Al
7R 9] olF EEel et 248t S eAE Heteta
23tk 25 A AE B3 AE (FAANR), % 2
% R A3 AR dAlA AFY i s 9 33
2% E thermocouple(Testo 925, Type K, USA) %
Sl AHabd eRmUEE olg3le] ST 48
AIZHE timerZ FAF A FHE] FHR}A vl I7HA]
AE 2| ukE Z GAl2] A2t Buke AR ClM S8

Gy f 4619

t}h 33 20/ AE 9 §73 LS ol 83l PlAE
3] F4jo] o] AL A YR E HF (5~57°C)°) =2H
£ A A 20 W 2 AFEE 28] W
5 3siglon, duizAl A, 71530 Fo| tig 208
oluiell iiEEI o B 2 iR dAR: TR A 43kt
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(1) AEAFH 4L B

n AR B4 L 7|8 22 AE, Foulg djEAY AL %
N, 3FYEHEl s AR T, A1Ee disiMe AF
B3 (2007) 2] WL o] 8310 23] ¥ AAIBI3iTt

AF AR AP FAF DB AZEANAD), 5 AF B
B AZ @EAED) Sl AR AEAH » A
Yo AR BE 7179} HiRIE autoclave (AC-02,
GIEO Tech., Korea)ollA 121°C, 15%3} 71t 2431
BEAYSAY T S AL T8t AHg3Igict o
AAEL 7 A9 Bul= AR oA 100 g8 Badel A
#H3id

A 9 71 2o i3] 12.4 cm? & 100 em?9]
gasketS AME319] e—swab(3M, USA)E 0] &3 swab
uhY (Harrigan 1998) 2 2 A8 ANFHAT}.

ANE): AF, A4 9 7179 A8 FFdEht 3
A% HE HAle 22 A# ice boxell Yo 2413t o]
el 2842 $ulslit). AEF 48 e A8
25 goll H QA3 N 225 mlE Fo] stomacher
(Eimex SH-II, Japan)Z 1#3 83} & F gd202 A}
83193, A2 2 717 e—swabg 990 2 ARG
7 Qg i QA do 2 1088 GAMEE 34
g Azt 455 AES 98 PCR AR ARY
AAE AR 25 goll BFAAILF N Y 225 miE o]
stomacher (Elmex SH~II, Japan)Z 1#3} #3313 9
o1 1,000 plE 9 ml Luria Burtani(LB) ¥iA] (Difco,
USA) ol #HF F vortex(M37610—33, Barnstead
International, USA)Z E§38l4] 37°Celd 16~2443 R
Bk 3 1,000 plE 1.5 mi FEf Fidh 48]
71 (VS—15000, B]4, §=) 2 12,000 rpmeoilA 5834
AR AL HE F 200 pld 27 FHFE 7
Bl vortex® & £33t $19] EFE-E tHA] 12,000
rpmollAd 583t FPEES FFAE Y FHE F
F4E 150 ulE A718HY vortex® & £33 95°C
9] oA Fro) F7o| dElA 4EF FaaA 208
A9, 12,000 rpmolA 1087 AHE s
k.



620 - FE=wi= 7]%}'&314%-9] 82 )]

(2) MY DIgE H HASE

AE A5l taiMs ARk, i, didt 2 4
FTEFS AR, FEBA) AL 2 o disixe
AutAl, i 2 o3, FEWIS V| EEE ¥
Skl dis) Al di3d 75 AARIH.

AAF: A ET ] 532 A3l = Petrifilm™
aerobic count plate (PAC, 3M)2] 8 I& Aleld 4 &
Al A 1 miE AF3skar 32°Ce] incubator (BI-600M,
GiEO Tech, Korea) oA 24~48A|1ZF 57t vjjoket & A
4€ A4 colonyE ATttt

AE /AT T e S8 AeKe
Petrifilm™ coli/coliform count plate (PCC, 3M) & A}
£33t} 35°CE A A% incubatorolr z+z; 24417 2
24~48A17F vjokst £ TS A E HE colony &
F9of 71ZE A3t 3+ colony, S A= 4
A colony & F¢loll 7125 34313 = colonyE Al
33Tt

AZ=&qq: Salmonella spp., Staphylococcus aureus,
Bacillus cereus, E. coli 0157 : H7 A = AAz®
DNA #&Z9 A& 4 ut &4 2557 A9 (Primer
2 ul, X2 SYBR Green I Premix Ex Taq 6 p) & &%
3t &, micro chip®l 6 g 3} PCR(TMC-1000,
Samsung, Korea)& ©]-83to] A4S AT A
AR A3} oS H]l A g0 sl A8 g HE o]
£310] FEAS A & AlFolgl o, BTN NA &
4& B AlEE YU

FFdshE: YukdlEss it E S48 A8l
Nutrient Agar (Difco, USA) ¢} Desoxycholate Lactose
Agar (Difco, USA)E B2 HEZ FAE ¥3} 17 elA
Im o) Gojzl F=w 9] vt $loll ¥ F4& A ot
< 15% B¢ =23AIZCH YA 35 £ 1°CE A%
incubatorolr] 24~48A17 vijekst & FE ALl
I, hATTFL TY 259 incubatorell A 24417k vljekst
3 AFEE A plated AEFE ZAISICHE Y
% 1993).

]

4) 9% B

7 AR S AR Y 257 Adfe] thE
7ke et FE9E A3 A (FPTCFSP 1999) 1l AlA1 2
A el AEe] AP HFE V= FDA Food Code
] 71&<l 5~57°CE WAl 22413t ol B 532 7]
3 g YT AFA (Ministry of Education &
Human Resources Development 2004)¢4 Az oz

AT 2] A (G oA 2)ol thdt A7|E
AMETF 2L S22 A AR TARE /ool via] st
of fthe 7158 A-83l3iv 3 AFE A 1A
(2005) 9] GAFAULE WFoZ 3 AFAHeTH
TE7IE AT AL F AR ) AR oA
28°Col3ll 734 2~3A13k o], 60°C o 2] Al 5AIE
oW, 5°C o8} FrA] A] 24A13F oWl A1F &g 7183 Bl

=g

] AFTAE 2 AolM 3% el EFe o
gt v E 7ol AAEHS] A gt T ER A5
Public Health Laboratory Service (PHLS)olA #|A]
8l ready—to—eat(RTE) foods®l] ©i3t u|AE 7|15
(Gilbert 5 2000) 3 g2 AAA= A (2004)
of AAE | AEY 7S AE3th PHLSY 71&
oA %A F= vegetables and vegetables meals
(cooked), F5< meatsE 24 Ag33ict, 182w =
Ao | F-E D= (satisfactory) 5 10* CFU/g
vl =& (acceptable) 5 10*~10°CFU/g, 9%
(unsatisfactory) 5 10° CFU/g o4& &3t
th & 9= 20 CFU/g wIg, 44 20~100 CFU/g,
E7 100 CFU/g o8 A&319th. 58 At
oA 2= 10° CFU/g =i, 8 103~10* CFU/g, £%t
% 10* CFU/g o1& A&319l 3, ohe ABdH A55
ol gt 7122 SsAlF9 FdeA 2-8stqict. =3 &
T2 AT AR AN AR S8 Qe 71Exe
FAYFAE A 22 Fl g BR7EA GibAlt
10° CFU/gr] gk, oo 10° CFU/gm 5%, i3+ 10
CFU/g m|te] 71&3} 5 vl w3t

717 - 2u) 2 g7)e g v AEH FF Brte
Harrigan(1998) ] A A3t ukAle] A % 500
CFU/100 cm? ®|¥F, A|AE& Q2 sl F 500~
2,500 CFU/100 cm?, 9= % 2,500 CFU/100
cm? o)¢¥} gigFre b & 10 CFU/100 cm? 7]
whe Ve R ALSich FuUAE vkt FARA X
o] FFskael tisk Fule) 7S AaA YA &
o857, Faio g A7Ane} niwsle Mg Fot
=8

A= 7H 2 EEE A v AE B AHE Sl Al
AR 71EE Bluste 71ERE 23435 A2 AA3
o]t Hallel thal] €S ZF DA A QAT 25 el
A tgelen, flae] Tk vkt FEu A3A
(FPTCFSP 1999) &} v]= Second Harvest(2005a) 2]
San Diego food bank *|3A2] 715§ ZAZ AASIA
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ZAY Feua o) gaeld] dstol dis) AL A
A, CH EF=rae Fowants d3oR 99she 9
ge 2 184 BAE3 Q% BE DF=das A4 1
3} 392 g7} AT AR sk AT B
HE ALBAREN A, B, C, DY E FEwAr} Zh 22
W 39, 139, 139, 21407 o4t ujE 2 g JF-E
3oL Qlo} AAEAL gESO] =28 & ATt

Foa0 SRR, 718A S, 7|94 FE F 22
F2| vlg, 7|8 YA, Ve, A8 A S, WA
2 HH g Table 1o AASITH S8t drlr= F2
W E 742k 300, 85, 2,500, 900, 150H 0% Ajolg B
Row, 718 FE FEluldRlre e E 935 200
RO Z AA AlE Bt 7|HAF F 2YAEFY v
CE AlQ)3t BE FEA0lA 80% ol A3t 7]
B3 A FTulg 20~3020%, B 300%, C 3091&, D
20903, E 20~300 202 7]gA 9] AdAtake] AIgle] A
OIS e DA [ ST e

Freua AL AFEAS /N e 22 A CEDF
ool 3x0|31ar, B Y E Fuuas & AN T o)
ARESEIL Aeh BEAEE BE Al9st 25 4 19

Table 1. General characteristics of surveyed foodbanks
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Fou3 7192 FC] Bt AFHE FEAA e
8] 3FE+= Fig. 190 AXBAT. 71594 A4, vy, 28,
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& A4t &5 F Sl widsid, wid & 3
8t AL A Hol AART BASFY. F
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4 o1 F9] I Frwgo| wel Aol Al 71 A=
B AR Ut A 9 B FESIE 1~2A7 FE 30
AN R@EE AR F FHASNA R, CR EF
ERIE Fugacd B39 AF Bady glo] vlE 43
oA w3t D FEIs SRR A 5
AR 3 FolaE AXA g3 vkz FEiRlelA visisict.
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1) 34HR?H

FWE5H (mixed Pimpinella brachycarpa)® 8} 3
FHE] WE7EA] ZF DAl o 28 A1 H 2243, v
AE B4 A9E Table 29 AXEIGT B4 &8 F 5
A7 S BBANE BE 2.50%10] 2853, Szt

Foodbank Recipient Donator Cooked food/ Donated food Office for Vehicle with
(No) (No.) donated food (%) Yield in donator  Donated quanty foodbankonly  temp. control
(servings) (servings) o) o)
A 300 42 90 700 20-30 1 3
B 85 9 88 1,110 30 0] 0
C 2,500 200 35 530 30 1 1
D 900 46 93 1,260 20 1 1
E 150 15 92 1.266 20-30 0 2
Mean 787 62 80 973 24-28 0.6 1
Table 2. Results of fime-temperature measurement and microbiological analysis of mixed Pimpinelia brachycarpa
Step Time—temp. Microbial Counts (CFU/Q)
Time Food Environ, APC Coliforms E. coll Samonelia B. S
(hrs.) (°C) (°C) SPP. cereus aqureus
Production 13.0 14.0 8.2x10° ND* ND ND ND ND
Holding 2.5 10.5 14.0 1.9%x10° ND ND ND ND ND
Transport 0.8 120 100 2.2x10° ND ND ND ND ND
Holding 1.2 13.5 17.5 2.8 x10° ND ND ND ND ND

*ND : Not detected {Detection limit: <10 CFU/g)
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508, FEUA B2 3 Al A w27k 2] AR
1.27310] A8 5o} AL AZRE HlE A-7AE F 4.5
Alzbo] 209t} AFL2EE YA 13.0, 10.5, 12.0,
13.5°C, 3L 5= TAMEE 14.0, 14.0, 10.0, 17.5°CE
ZAE QY S$EL T BE, $HdAE AXE B9
3.5°C5dels B8k, AF25E 0.5°CY &% W3}
£ et

o) E B4 ZF, ditHlES A4 23 8.2% 10° CFU/
gold Aol gt 24 R@I A AL FAFA]
1.9X10°~2.8x10° CFU/ge 2 AEHA}. dgFI&
H £33 T8 i 25 AEEHRA] osioh

2) 2a4EeH

SULHETEY A AFRE R AR 9 ALzt
5 SEAEIS TS £ FE Table 300 AN
SOERHL B HEAN B A2 & 6.5700)

production
4 123
in Service
Donator
+
+
Collection
I 123
---------------------
1.2.3
¢ i
[ Hodng ] | Dstiouion |
In o2 i °
foodbank; Distioution C.E
: v
A B
o=
A.B. C.D. & E Indicate each foodbank
1. Indicates measurement points of ime
2. Indicates measurerment points of temperature
3. Indicates points of microblological sampling

Fig. 1. Flow chart of donated food.
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02 FAHY, AT Hle] T JE 1] P& A
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U AE 24 A9E v, dvAlE S AT ALl
I 9E "AES HEHA &) GuthEE Ak AF
7.4X10° CFU/gel™ Ao vl A& ellA 9.4X 10° CFU/
g2 g HEH] u|E F4o] A gded, AT
A A% 2.0x10 CFU/g, ¥iE A& 1.3x10% CFU/ge.
2 %509 1.0 log CFU/ge] W= Rt}

3 HEHERY

B FUEFR Y AL 2122 vliE7tA] 9] 24172 &
TA3E e} ul B B4 A9E Table 40 AABIGITH BAE
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FEHUTH SRR 5080 8 ThE Fru Bt A7)
AA 22530 AT 46 A% 28] 2571 1.5°C,
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o] LERSLE Bt v|AE ¥4 A, IiAlFS Ak
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CFU/ge] & Eof it JFHE viEAIE7HA] vl E
2ol AL JeptA skt
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Table 3. Results of fime-temperature measurement and microbiological analysis of mixed chard

Step Time-termp. Microbial Counts (CFU/Q)
Time Food Environ. APC Coliforms E. coli Saimonelia B. S
{hrs.) (°C) °C) Spp. cereus aureus
Production 19.0 12,5 7.4x10° 20x10 ND* ND ND ND
Holding 3.5 14.0 11.5 8.2x10° 60x10 ND ND ND ND
Transport 1.4 14.5 17.5 8.4x10° 8.0x10 ND ND ND ND
Holding 1.6 14.0 13.0 9.4x10° 1.3x 102 ND ND ND ND

*ND : Not defected (Detection limit: <10 CFU/g)
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FAULR A =AL WU ] 24l
WAl 742 5E 20.0°CollA 15.0°CZ 5.0°C
o}%é}ﬁe_q AE L= w)E 5.0°C A3t

U E B4 Ay} QuAlF T diFdd el AEE A,
AutH| g2 AT A3 4.2X10° CFU/g, B3 JF FAA|
A 4.9%10° CFU/g, £4F & wjEAH0]| 5.4% 10° CFU/
go 2 AZH vAE F2lo] AY vehA] gt i
T2 A A3 40%x10 CFU/gold Zo] B3t & A
AAEeE 1.2x10? CFU/g22 1.0 log CFU/g 57135191
O} 28l T yjBAI-ME 26X 102 CFU/gl.2 A&
Ho] gxtgA elM = A2 F4lo] PojubA] gkgtet.

5 4%
52 AL AFTRE Bl BE7HR Q] 28 AE 9 B3
LT w2 BX A= Table 6ol AA1E18TH Bk A&

FH FAANAZA Y BAAELS 2,543, RdA F 6t
Z FHAA w2 s AR7RIE 2.00300] 285, 4

CLE RS Y-

A AEHE FERINA MR RA7EA] F 4.50710] 285
3t}

AELEE GAEE A4 AF 95.0°Co|d Ro] nud
AllAE 26.0°C, 24t 3 viEA P A E 16.0°CE A2
B FARE 258 YepQith $3LEE 9AER 7.5~
16.0°CZ SR AL, 718 A 7184 ES AEd X

ol REsle] A4 F Ao 4.5°CY) & ZAE e
AN FS A9)Sta o n|AEL HEEA Gt} dut
Ml At AF 10 CFU/g vl oY, B F FAA|
AelMe 3.0x10° CFU/ge 2 AEHY §A# TS B
ot} ¢4t ¥ wREAIE M E 4.0x10° CFU/goE A%
so] A9l 4% +EE AL

4. ¥ERI NG

Mg -3

Foiae] AA 7)) i@ v)8E 4 @I Table
790 AAEAT. £AE7] FAYE) = A, BR E F=9
oA ZE v|AE] AEHA ko, CF=aEd

- N BEY DR BN

Table 4. Results of time-temperature measurement and microbiological andlysis of mixed amaranth

Step Time-temp. Microbial Counts (CFU/Q)
Time Food Environ. APC Coliforms E. coll Saimonelia B S.
{hrs.) °C) °C) Spp. cereus Qureus
Production 13.0 14.0 69x10° NDV ND ND ND ND
Holding 30 14.5 16.0 8.3x10° ND ND ND ND ND
Transport 0.8 11.0 1.5/11.52 1.0x10° ND ND ND ND ND

1) ND : Not defected (Detfection lmit: <10 CFU/g)
2) Intemal temp. of vehicle / temp. of serving room

Table 5. Results of fime-temperature measurerment and microbiological analysis of mixed spinach

Step Time-ternp. Microbial Counts (CFU/Q)
Time Food Environ, APC Coliforms E. coli Samonelia B. S.
(hrs.) &®) °C) - sPp. cereus aureus
Production 20.0 19.0 42 x10° 40x10 NDY ND ND ND
Holding 2.3 21.5 20.0 49x10° 1.2 x 102 ND ND ND ND
Transport 1.9 26.5 15.0/22.0% 5.4 x10° 2.6x 102 ND ND ND ND

1) ND : Not detfected (Detection limit: <10 CFU/g)
2} Infernal temp. of vehicle / temp. of serving room

Table 6. Resuits of time-temperature measurement and microbiological analysis of boiled pork

Step Time-temp. Microbial Counts (CFU/Q)
Time Food Environ. APC Colforms E. coli Saimonelia S. E. coli
(hrs.) ) Q) sPp. aureus  O157 1 H7
Production 95.0 120 NDV ND ND ND ND ND
Holding 2.5 26.0 7.5 3.0x10? ND ND ND ND ND
Transport 20 16.0 16.0/12.0% 40x10? ND ND ND ND ND

1) ND : Not detected (Detection limit: <10 CFU/Q)
2) Intemal temp. of vehicle / temp. of serving room
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Table 7. Microbiological evaluation of equipment and utensils
Equipment & Foodbank Microbial Counts (CFU/100 crm?)

Utensils APC Coliforms E. coli
Delivery vessel A NDV ND ND
B ND ND ND
C 20x10 ND ND
D ND/6.2 x 10°2 ND ND
E ND ND ND
Working table B 8.0x10 ND ND
E 35x10 ND ND
Serving table A 1.2x10° 6.6x10% ND
B 4.9 %102 ND ND
C 1.7 x 102 ND ND
E 50x10 ND ND

1} ND : Not detected (Detection limit: <10 CFU/g)
2) Delivery bag (polyethylene fim) / delivery vessel

Table 8. Microbiological evaluation of air-bome microfiora

Foodbank Microbial Counts (CFU/15 min. / plate)
APC Coliforms

A 3.0 ND"

B 6.0 ND

C 3.0 ND

E 3.0 ND

1) ND : Not detfected (Detection limit: <3 CFU/Q)

HhAlEE 2.0 10 CFU/100 cm?E A2 H i D S8
A9 FANdE BE ulgEo] AEEHR A%, FALY)
= UubAlFT 6.2% 10° CFU/100 cm?2 A2 o] g
Fou3g v} o gEe] o F o] Ut Fea BY
E°] 2ol = iAol 242 8.0x 10, 3.5 10 CFU/
100 cm®*Z AEE QoW i3t g2 AEsA &
ot widldis A FEEAA URkAlF 1.2 10° CFU/
100 cm?, AFT 6.6% 102 CFU/100 cm?g A% o]

2 oYy Rkl 99EE Byt B, C Y E £&
WA AUk 49X 102 1.7X 102, 5.0 10 CFU/
100 cm?Z A= 9}

2) 2%

Fouig ujaAe] 37) e dx B4 ARE Table 89
AANBIRTH FEWT A B, C Y EollA UukA|ol 2tz
3.0, 6.0, 3.0, 3.0 CFU/15 min./plate® AZH 1, tiz
TS AEEA A4gith D FEWaE 5 AR 2o g
ot & a R E 22 o] digt e Jn= HrER] 9

=8

52 o

i

1. INQY FEWI gy 54
™ 2 A71AH] 574 7% FERIANE 29 A
A2 Qe 32T 198 1850 BFE 0.6%

TR, AREAL 1G] thgt &7} E9k) o)
§ A¥-= Kim(2003)0] A1&A19) 26704 712 F=
A Y-S FR3a QlE 22 20714 whol e
], AL 52 B &t A e} 79
Y3 on, Q8] Sl 20029 T dA) Fu
A9 T AG G2 Ht 029902 BEF A0
Z YeRtod (Kang 5 2003), F=WA9] EASR= i
£ Q42 gEE|H, 2AHAEAA}, FFEZALZ H7)
Ao g ARskT Qirks @72 (Kim 2003) &} -5ARHA
Uept}, 8 Hwang 5 (2006)-& FoW3 gbalgo
Al 7 A3 @& o] 27z} 0.5%, 1.0% o]23 glo]
AR gre v gehs XA vf gk, whebr] AEAQ)
PYAF9} B2 52 A 7] YaMe Fewa A
22 QS gl & Flo1, PR S k= tivkse
AHAFARR M E 28 52 Q1FBEE BaA &9
o] AE3E 7S F =S tiFo] vlzEojo} & R0},

7185 2 Ee &2 stu el Akt BAIgle)
20~30¢1%01% 11, FTWF 9] & 7|ekA47} BerS &
AU T B3t FoF9] 7| EAE ol 284
Fo] 2X|3H= H]E-L Hit 80%E 7FEAE Bl =4
elt, Kim 5(2002)0] & 597)9) FTui3 7€kl & W
7 2 Z1E gAY 27RO 2 HAQ) 46%F ZX|31 7}
% Bol 7'she A7t 7 A EgAleRe d7d sl 2k
o|F BRIt S A gA| FEWIT Y FEE VEY F F
o FeRIE AFAZLA7}F 90%E AA6k, 7|2 FE
B3= AFe] 71 Fes 7183 doleks 743 (Kim
2003) 9= 2ol Birt.

718l Al 9l o) th3t A} A3, Ag AFRALS-
B 0.6702 ZAME o], Hwang 5 (2006)¢] A= 712 F
WIS o g & AFellA g AR 0.171, A4 AL
T4 0.6702 F23t ARF-Alo] ExEX gtk dF 2
e} FARSISITH wEbA] e, Qe e 5 Feao)
PF-E BEH0Z A7)l ofeiRo] Q& AoR Hel
ok WgxFE B FoWIE A9dsta 1Y) o)l4k-e B3t
of AF7IF-Ed3lel AT E 2 AlFH A D BFA
Ao WAAEE ZHE AR 17X SRS 1t o]

A} Folo} Hrhe 2HE THANT. BR A4S 7%

g

2.
=

U
o M ol




TH3 F INT-E AYEka AR BF BAE 9l
Qrks A7E 7 (Kim 2003) £ FARI oW, A=e) 71x
Frou oM WA/ ETARE A 7 DRk X vA|
© 7oA, YiAEE H 40T 2o 97t Wob &
HizjEke] REeg A As A7 43 (Hwang 5 2006) S
gzAol3it} ol 2007 ol F F=wze] W/ dsAt
2o Fu7l Hy oz Ao, A% kHgd s v E
o} FE3 x| go] Fagh Fiolgta & & Q7] WEel ¥
A/ 8FAES] AAHEI ASH R T s AL
2 Helr},

2. 718 TANEY P H T

71428 A THE AXE AEF2 vAE] 2oy
Z2o] 2 HE YRASE X3, e WAl THS
AXBZ 7]71) &) &gt wake 2] 7187 Bk (Yoo &
2000). 3 719z A AR Bl HXAY 5
F3h 71do) o) Rz Bt edE wdEo] BE
3o}, A o] % guk, B U vjE AP ollM 2EHe|vt F
A & 39 S8 7Fs490] 207 (Kim 5 2002), £ 4
T-9] ofu)zA} A 7)e wlE 3 it} ujebs 7)ge
2 E0] AR IE AAIFCZ AT F U to] Al
AlE A g7 A

Fou9] J|EAES tIFR 7|8 YA -u]A] - R,
Fowm: A - F 2) SR i £ E
o}%zo] Hct. ol e A= Fells (2005)0) F==2
AN FAL FH| - A —uk-Rol —uja) 4 A9
AR T3 A} FASHA ettt 2 ATl F
g 7eaFe] eukalg o) § Feui o) -odnof w)
g} F=3|zpol| A wilEshe Aol tha Aol e, Suaky
0]3-2] 71841 E olFE g0l wetA] FEAteA HFHow
U S Ak Aol & Bt 718 22X FE T AE
off v 2l vl dE2] 2go T2 7137} ot 71EA o
X9 A Bt D BT Fruigea o] A gk 1l Bl
Fo] ety & 4 ik,

RN QU RENE

71€k3 2] AgAr A FHE] FE|Rtol| A vREAIE7EA] 7182
Eo) Zt A LA 87 9 AE e Fuwd nf
t} 2ol7t o), AV BE FEi s A 2 FojA
B 3 FAXNATA 7.5~20.0°C) A-oA Hi 2.34]
ZhollA Ao 3.5A1ZF 742] 718k ol BRE I ol2igt A
= A FEg A X34 (FPTCFSP 1999) ol #A€
A Q) AES AB2E HF (5~57°C) oA 2417k 0]

Y- F 625

4 BT ZFA 71Eo)] AESEA Yol, 71EA oA wljHo]
@ 3 $A AR B R o] o]Fojxol & Foj},

2RdAl|ME A, B, C, D 9 E =371 22} 10.0,
17.5, 1.5, 15.0, 16.0°C9} =24 0.8, 1.4, 0.8,
1.9, 2.0/ 28 H3ith A, BY E F=83 A AZE
1920 RS INZ NS FAAE S 7HEATIA]
eiskort, C Fulias BRAKES 7MeAIA FAHRXE(5°C
ol3h) oA 7184F-E W D FEW T ZAL A7)
© 692 WS WAL TR AIFAIRL 718 E S
FATFAA & A5 A7) ol A=} 5°C o3t
2 Yo|AA] Yottt 1H B2, ulF Second Harvest
(2005a) 2] San Diego food bank*| o] SF=ui=9] 1§
F 9 FAEELE 7 § 2l 5 E ook 3, o] &
FEL 30% ool A= HIE|oJof Firh= 7|l A
831 ottt wekA] Rk Y o ol 7|E
Azl gA) 7184 FE0] $HtEojof & Ao|th

7€ F-L MY ol F FEae] $9¢e) w5
Bz ollA] viEE = o] tha o3t A9l B ¥
A& 247} 17.5, 13.0°ColA 22} 1.2, 1.64F 54 29
g F FEAEAA wEHAE, A20lM9 R0
2AIZHE 9A ot Ayt F= 3 APA (FPTCFSP
1999)°l AlAl 7lEel A3t C, D% E F=3as
SHE T iR FEREA wiEsl FolToA B
& ARl fStct. 429 Z1ghze 2 Eel tidt 7)ol 4
tf 20~300E 2% A2 Fo)7] WiEel] 208 U= uiE
HoZ ajEdAo Q] 2QAZN0] 7|gAES] v g E S
of & 9FE PXA A3t

ANt e iR A7 FARAIRE HA 3.8A1kE
oA Hojl 6.5A7kI1R L, o]we] FHALE= C FEgaY
20 5 1.5°CE At 25 A3 0l
g Ag: guFH J8#EE AFAM Ministry of
Education & Human Resources Development 2004)
ol ZAA 2 AP T AE2 AL AF A7 EE o9
2] 3lefof fith= 71E3), A FREIEA 1A (2005)
of] AAISE 2] F v 7k o] A AQA|THE 5~28°CQl
739 2~3A17F o] AF gEslof ke TEe) AESA
okeolt} = 1= Second Harvest? San Diego food
bank (2005a) ollA4] AAIGE Aol 242t o] WA= Q]
| AFL #7|sleke 7IeelE AgsA &gttt Kim &
(2002)°] 715H41E9) 715 A& U257} 10.1~45.3°C,
st FEAA Adsr] A AF 257t 16.2~
33.8°C, 718l 4] Euij7kA] 9] FAQALE 4.56~7.07%L
AQEo] FEuT 7| E-S AA8TE] A gl Fdy]
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HeZ w2sio] Ysiths AT fARIAT T
1A wjdle] Bk F5E 78 ZAFES B (GO
olah) - £ (57°C ol 0 2 BRI} 47 o]
slgAlet, £7 5 oAl A MEEE AR E W
2 B3] ool Ao} a3Irt.

4.8 ZENEY OYE BN

7€z F2 | E 24 A3 duEH diddTEs
At AFEaE HEHA FUTh SAF] A JAa
A% AAlFS FAERE 8.2X10°% ZUEFR 7.4
X10°%, BIEUEFA 6.9%10°% A ZALFATH 4.2%
10° CFU/g, U372 S-S5} A EX| 13473
o] A%k 2.0X 10, 4.0X 10 CFU/g2. 2 AEHIU}. o]t
A= 4= PHLS (Gilbert 5 2000) 0114 A4 3F AutA)
9] TETER] 10 CFU/g vIRke] 7| 2ells AR &
SkAIRE, U stwgd fASE AAA Ministry of
Education & Human Resources Development 2004)
o] AAEE LubAld 10° CFU/g vk, thag 10° CFU/
g "|gte] 712 Agst Fol%ich

£ A7 dAgAelA] At A% FapETRe o
YAl 4.0X10° CFU/g, tide 2.7X 10° CFU/g, Al&
29l dukdlF 5.0%X10° CFU/g, 2FF 1.6%
10* CFU/g (Yoo 5 2003), #3149 F4elx FuE7-3
o] AubAlet 3.9 log CFU/g, WPt 3.2 log CFU/gl 2
AEE A7 (FF74 2006) g HEHFA A QoA Pt J 5
A ZFHUE] LAl 5.4X 10° CFU/g, AT 3.6%
10° CFU/ge.2 AZHAE A7 4% (Heo & Lee
1999) 8} BITA] kAl RARE 5010 o)tk
e Witk 28y, SR i ERE AT R
SAVAFA A AL FUHETE Min & Lee 2004),
guEae FUEFH FEFE 2004)9] EAE d72H
o} RIS T8 A F - ARk 10 CFU/g ¥l
o AEHUN, I 9 AT AEHA gt olE§
A= 9= PHLS (Gilbert 5 2000) 914 meatsoll thal
o 9E £F 10° CFU/gv kel A3l 1, Cho(2002)
o] HE A A5 AkAlAo] 3.2xX10° CFU/ge &2 AE
HAtHs A4 B e 0G5S Bl

Bl E 29 SAlRE dubAlFe] 2.8X 1085, 9.4X 108,
1.0x10°, 5.4x10° CFU/gZ AZE o] njdE Z24lo] A
o] vep A edoket. 22, 4= PHLS (Gilbert 5 2000)
9] 9k 4~ 10* CFU/gg #3193, SUUETH, Al
FA 1FFFAE A saE 108 CFU/gS 273} g
2 AT XA Ministry of Education & Human

Resources Development 2004) 8] d¥tAld 10° CFU/
g vT 71l % ARsEA] opet. i3 d TS FuET-3
T AIFADFFF-ANA 1.3x10% 2.6X10? CFU/go2
AEH o] st Y] XA (Ministry of Education
& Human Resources Development 2004)¢ 10°
CFU/g "Rkl Z 333t 8- dukAlHo] 4.0x10?
CFU/g2 2 AZH o] 9= PHLS(Gilbert 5 2000)¢] 7]
F3 st EA AR XFA (Ministry of Education
& Human Resources Development 2004) 2] 7|&&
HEe= T3t o8 d A= Kim 5(2002)°] 7¢
dxe FAYFY AFe] A 71 A dubAlAS 2.0
x10'~1.7x10° CFU/g, hBETF 6.1X10°~2.6X
10* CFU/gold 2, 578 A U¥bAlds 1.6X 10°~1.0%
107 CFU/g, IAF74 1.2x10°~3.3%10* CFU/gold
= AT A} 8w E wf, ARAITFE FARE 2520190
O}ttt Wk, # A7 3E AR 7)1
ol o W97 WL Al E)

5M4 -7 X HEY OIYE 2N

A - 717 2 e gigt e ¥ A%, CE D F
=3 787N e dutAlFo] 2.0X10, 6.2%
10° CFU/100 cm?Z HEH% T, A, BY E F&ugs
& vEC] AEHA &Sttt D FEWI AN FALY]
Qo] ARgS= FARIE T BE ujAEo] EFEEHULH B
2 E FolgoAq Fu]8kL Sl Aol YRkdlETt
8.0X10, 3.5X10 CFU/100 cm®*Z HAEHHA} A, B, C
4 E FowA9 wjAdies gt 5.0x10~1.2%
10° CFU/100 cm?, ti3dT2 A FEW A9 6.6
102 CFU/ 100 cm?2 &5 it} o213k A3= Harrigan
(1998)°] ArIgE QB 2] 7151 YukalF 500 CFU/
100 cm? v9ta )3t 10 CFU/100 cm? o] 3t} vl
3I9E o, #AL7|1= A, B, CY E Fewa7) kA
oI, D FEWIL] FALVE 71ERE 25330
2 AH 9 A53E7} A3 o]Foxof & Flolth. FY
e 25 ¢ FolQ 1, vidldlE A SFE 7] Auk
A, W 27 QP 29 VX8 293 295
HojFo] g7t e 7EH Ut

SFEa wij A A e FFshtel] tig nAE e 4
7 A, B, C ¥4 E F=w79] dukblg-2 ZF 6.0 CFU/15
min./plate ©|3t2 HEHIUL, hgHT+E HEHA] 2k
o}, o)t A= stwEA A ol AdAelA Q] AnkHF
+ 1.0 log CFU/petri—film (20 cm?/15 min. ©]8F32
], TS AEHA ool F3RTh=s 78S 35



73 2004) & FrAld B4 W Aol e dutaigsE
2.0 log CFU/petri—film (20 cm?)/15 min. ©}5}5 o0,
P 10704 5 IAE AYsta AESHA odgte
2E 453t AEvhe 72354 2006) 45 A
sto] Fou wjd AL It LB EE GEdlthe A
= ¢ F Ut

CFEW3Y A%

AFEWIE FoT ALY AL AN S B3]
R, YR E 7ol SRS 30 Bt Qo =
AHE 5708 FEA F AR A - Ao vl
A ¥ ¥ AZeE FEI}T ST 7EEHE FERY
< 71828 At & 2agA, SNk, Fowa B
AZF B5F AL F 454 285 0] At Frum
2134 (FPTCFSP 1999)9] 5°C ol3}e] S8 2% HE B
A 2A17E o) B3 FX) 7)E] AT v E
A 23 718 E-E 78R RADA Y dukA o)
10° CFU/g o322 & =0} stwg4] gJgvel A3A
(Ministry of Education & Human Resources De—
velopment 2004) 2] 7|5 WH531A] Qgton] Fruy
BjAI o] QAT TSk F3hTh uhebA AA oA 9] 22
FE BT o] RN ES Heety, B 9 Snkd
Al A 2 2EdE s Fou A wjaule] AlF
3 A%o] FHA 0 FelFojor & Aoz B},

B F=wE Wikko] 298k T sidsiidct ¥
owF gdlgo] 85§ Aty uor, AeAREA
& g} JA| it =3 WA, YEAFE FHE R
oot ¥ 715l FEER] diet. 71EAEI TvE
FRLE AT AFRE v A7) AeA F 6.507%
2QENT, AFLE T FARE =EH 718l B
31A] kit ulebA] AT oA Ra 2 Sukae] ) o) 2
AR EE YAAEE Z8E 2k )7t Al gt =3,
FAL7AAE v Ee] AEHA = kot AF F &
Fo} golgt AF& QA2 mFo] FHojo & Ro|u},

CFoMias FoT Agly, 18 A4 9 1019
WAE B3t AL Bl 5V A A% 71
A HADA Y] 257} RAASA T, o]n] JHLE HF
X ] A ARVIRE 233815 RbdAl e 21
WA 7t AFEH o AFEEE 1.5°CY) Y 258 A
BI3ITH 2159 dubAleS Ak AFHE 10° CFU/g o1
o7 HEHUL, vl AA-E 10° CFU/g ooz 15
gt Adeiol k. w2l Az s AAlE 9 7)1 v] B8 B
A3} 710l wtE o] A2 FelH T itk wehA

5. F A6

A 2237 S8EE o] dig (&3 ZUEH S
Z-3l 718 oj59] FAo] o] FojR o} 1AL

D F=¥32] AN L2FFHEL A £ Bagh) 9
AN BF JHE HFolA BAEH =), 24t
MM B E AFAF Y & FAZ ol &
HixjEe] 5= Al =83 XA (FPTCFSP 1999)
9] ¥ 5°C oJ3& RAISHA] Z3I3ict. v E B4E9 o
WA A A% 4.2%x10° CFU/gE A& 9=
PHLS (Gilbert 5 2000) 7|&o0A 895 502 Y}
U A4 AR v 8L ATt F3Th A1 25t
38 $A v o= Qukao] EAEHI oY, U
FA £ Akl 6.2X 10° CFU/100 ecm?2 2
Z50] ZXAY 7138 & 4 Y= JBAS sk )
7] vl A 8719) Ald 9 2Fo0] FA3| o]FojF o} 5}
Aok, AFS GASHA &3] A 71EE oA At
ol jAF o2 AYE & UEE F v IS B S
A3 =g P FAlO) YA AAE 7231
F713%0 RUE|Ho] o] RoJA EF 319, 41 9l Frwig
HAA Y] LEE 71 2A #elsiol & Ao},

E FoW39) 82 443 3 71842 RadA gl gt
WAl B JE LT HFolA F 4547 Ry 9 eut
o] o] | RA|qL, AT FFHE] v AA7R] BF I
PHLS (Gilbert 5 2000)8] 713 Agsi5on $AF
off H]&) Tl BE 2Q £EE W) o] F A= AL A
F A AA7A B3 257 YA, A 2 EE V)
FREE AR EPA T, 48 22 7] LE7} Qe
o, wja o] Al - 717 9l $g0] A AEE AR
HEo 2 Alsdtt. 28y 7o) 2 AZdl= iE - &
R Y] 571 7|EA1E ] QhaA o] B g v ¢
Q71 HWFEf 5°C o]5ke] R g4lo] 0| FolR 5 #g
sojo} & o]t}

Qo A HE

£ ATE AFFED Fouad 248 7% FE 93
T S7iAE o= 71z AT AFY e
x| 8 =939 AL AL, AE §
730l et v EF AHRAE FHIG AT EHE &
ok3bd g3t et

1) A71AY 47149 QAAE 4 F=g30 A 3

A2 B3 0.6W 22 A9 Fur} v|E3 L, 71 F
F ZejAFo] HF 80%E B H&L A A} A
AR 574 F H40lA 3R] R R, RIS
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1MAE ALske H4a 1 ol BAsigiow, 537t
u]Eslo] 21E& 9] kiAo L F 5 e dHATh

2) 718AFE At ASRE FAGAAIE BE FE
W=7} SASHA 7184 Aat-uja] —H @A -FEg T FA
9] E20 7 o] FHITE SHAARE = Adolsl, AFES.
2 34t 3 Fuulge) magy} wiishs X, FEWIE
% ulZ wjiEshe 2, SNAEO 2 A FEA
2|2 a1 A SRl Al viliEshe 7] 7HR| A=
cigapiei=g

3) 71galF 2] A ASRE uiiE A 7ER9] F AQA
K8 3.8~6.547k0 8 YT W L= 10~20°C
oA 71FAIZE o) & o] SISl 0B R o E A $
3 2% 2L Azt Hadhe o 5 It

Iy

=
4) PIAE B4 A ZARE BE AFolA AFSdo] A

ZHA] st} AubAld 2] A FUETFEL At 259
v 2de] 8.2X10°, 2.8x10° CFU/gZ, ZthE5F3
2 7.4%x10° 9.4x10° CFU/g, Bl EUEFEL 6.9X 105,
1.0x10° CFU/g, A1 g 233532 4.2X 105 5.4 ¥
10° CFU/g2 742} ZEH o] 24 2 B3 A ox g v
B Z242 A9 it 3k4%k &= PHLS®} RTE foods
ol 3t BF71E R v E LEETF FOER T|8AE
o] AEE 93 714 u|AAE E47) A3l g i
o] o|FARTE 7B ol 3t X &HQ) HErt Bodge
& 5= ATk 52 A A dukAlto] 10 CFU/g vl
Tk Wi A A= 4.0X10% CFU/g® 9= PHLSY 7|%
o] Agsisich TS TUVE AT A FR DT
Aol Aut Ak 2 & 2.0x10, 4.0X10 CFU/g, ¥t 214
1.3X10? 2.6x10% CFU/ge.2 #Z9°] 1.0 log CFU/g
o] HglE Belon, stugeal AT XA Y TlFeds
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