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Abstract

Purpose: This study was to evaluate the microbiological quality of salads in lunchbox's based on the holding time and temperature at
convenience and franchise stores. Methods: Cabbage salad and crab meat salad were targeted for microbiological quality assessment.
They were tested for aerobic plate counts, coliforms, Escherichia coli, Staphylococcus aureus and Enterobacteriaceae and assessment
were performed by Korean Food Standards Codex. Results: In cabbage salad at convenience franchise store's at 5°C, the aerobic plate
counts did not exceed the Korean Food Standards Codex. For cabbage salad stored at 25°C, the aerobic plate counts was 5.08 log CFU/g
we hours after purchase, which exceeded the Korean Food Standards Codex. In case of cabbage salad in franchise store, the E. coli and
S. aureus count exceeded Korean Food Standards Codex 3 hours after purchase. Microbiological analysis did not exceed the Korean
Food Standards Codex at 5°C in crab meat salad in convenience store. At 25°C, the aerobic plate count was detected at 4.45 log CFU/g
after 32 hours, coliforms, E. coli, and S. aureus did not detect, but Enterobacteriaceae was found to be 2.34 log CFU/g after 9 hours in
franchise store's crab salad. Coliforms was detected at 1.18 log CFU/g after 3 hours, and S. aureus was detected at 2.04 log CFU/g after
6 hours at 25°C in the franchise store. The lunchbox' salad under cold storage (5°C) generally meet the Korean Food Standards Codex.
Conclusion: The results indicate an urgent need to implement proper management guidelines for the production of lunchbox foods to
ensure microbiological safety, and to improve the shelf life from production to consumption.
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gAaEo] Stk 7P diA|2Ee Fole wlg- theFst
o, SA2F ) g, )y, AP, Hola
ol FOoE TfstA AMEEH7IE Stil(lee HY &
2005), 7Hg2le] FAFEAA FUHHoRE ZEE T &
87} glo] 8" S22 A= FFATHKim JY
S 2005).

20143 =SUAREA Aol =™ 2008 o] F 55
18] o] 94& 3t HlEe FUF AFgS Hola o
o, 3 13] o) A ES EA) ARG 23k, @
A= 30-494) 54.9%, 12-184] 48.4%, 19-294] 44.8% =9
2, A= 12-184 47.0%, 3-54] 45.1%, 6-114] 34.4%
£ 02 =UTHKorean National Health and Nutrition
Examination Survey 2015). 2]3&2AB] e ZAPE 3K (Lee KI
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o2 o]g3ta YT
T HMR A4kde &g F5ER/7F AAE 20083
B AHTF 9.7%2 AFES Holu i, AHAES
iz Jejiohs gxE JeE AFS AEstar o
702 7EA 9 HAY -l He vlFo] FokA
I tkPark SJ 5 2016). AUIAE2] Al ek} HEA
< F8he Aol S7IIEA S444F AFe] avrt
SH= L tiCassano J 1999, Koo MS 5 2007, Chae
MJ & Bae HJ 2008, Lee YS & 2008). X3} 121 7}7}
S7FhEA Aol &%, AXF AF a7} Bout
3 HeHA o] FAASHE & AHIAES U] )
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24010l EHA HOH TAF ujEo] IA Bole
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2015).
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EE NEe 9Eews felA ololz=Ekx(10 Qt
Cooler, Rubbermaid, High Point, NC, USA)Z 45}
AN w2 E4sdnt WF Hae W@Ea(5eC,
SR525AU, Seoul, Korea)ol| Al /42 E -2 incubator(25°C,
VS-1203P3N, Scientific Co. Ltd. Gyeonggi, Korea)E ©]-&
sto] Byt 2318 2Estiieon, 79 A% 7 £ 3,6,
9, 12, 18, 24, 32, 44AZF AFell 45 A8 Al
= AF A AHEHE =79 871E 121°C, 15 Lbin’, 15
o2 7l 7hgate] TEHeld F ATk RE A
S+ clean bench(DVB 914, Daeil Engineering, Gyeonggi,
Korea)oll A -+ A= o, o=z AHE 10 ¢
o B3 peptone water(BD, Sparks, MD, USA) 90 mLE
7}k & #&7)(LB-400, Seward Medical Ltd., London,
UK)E 283t 505 #d3stnh 348 A& 1 mL
£ 9 mL "+ peptone water®l] HE3t TAEZE 34
sttt 4 Alge] BAE 34 1 mLE AFHs] =2
HiR|(3M, St. Paul, MN, USA)ol| £F3}5 o0 wjofex
Zo)| Bto] wiFste] AWkAlt, i, o, %
M Z =g, AlAlTe E4skTh

nAdE By 7S SHAH HYNER VI 2
Ae AMEE g2 10/g olsAIH 2 Fol e}
SAHAHAANEFS FA0loloF Frhz BAIE o
ATt 100,000/g olsHSH =] 43)E, FNE=LT
& 100/g oJsh, H4Eehs FH02 FAF itk o
wele) 2 AEL BTl &4, HFERe B4
%, zel9g 3 9D E 84 QAL ke zele
AF] A FHEEZTTES 100/g oskE AASIL Q)
THMinistry of Food and Drug Safety 2010).
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T+ 4.03 log CFU/gllA 794 5 44AZF 733 AIR7EA]
5°C B3 Al 425 log CFU/g2 Ho] 2 v|YE =4 A3t
T Ho|X| gttt 25°Col| A= 12413 A} Aol A] 2]
F-8%(Ministry of Food and Drug Safety 2010)2] 5434
FH 5 zg2F9 71+ 1 g9 100,000 CFU/ge 233
5.08 log CFU/ge] AZFAN™, 44A7F A7 Aol A
5.35 log CFU/g9] o] A== At dZd+2 7+UAF
o} AR = BEHEZEHAL, 25°ColA 6AIF A &
1.12 log CFU/g, 5°CollA 9%k 73 ¥ 1.45 log CFU/g
AZFA. A2olso] o] &8st EAEe] mAE AA
Az} v7tE 242 ©3Ek Azl A thgdto] 7]
FXE 233 23E BAJTHYoo OK 5 2014). tha+
2 7Y AT 5°CoAE 6AIRE I7HA] BEHEENOH,
25°Col A= 6A1F F 1.12 log CFU/go] AEE Ut} 344
EIEgTIEE T HFols EREFNOY 7Y F 3
A A3 Foll= 5°ColA 1.12 log CFU/g, 25°CollA+=
1.18 log CFU/ge] AZH T 25°C A% o4& 12
AZE Z AEFFAe 71F20 1 gF 1002 273 2.19 log
CFU/ge] A& BYTh BUAHTS FY2AF 34T A
7 kA 5°Ce} 25°ColA BT EAE HAoH, 641X
A3 F 5°Co A= 1.34 log CFU/g, 25°ColAE= 1.83 log
CFU/ge] AZH A 5713 TRAIR] 79 5 324
F ARl A= 5°C B A FAEELTFH-S A9 O
A, AT, FALETF, UMl 7|&S 274
st 29E BYTh AUAMl+2 Gilbert RJ 5(2000)°]
A B B3 =391 2 log CFU/ge 71¥< 5°C
B Aol 12413 o3, 25°Co| A& 9AIZE o] 5o =
kAT

SAE AEHANA FojE gujF Az mAE
F4 B4 A3E Table 20 AASAY. 74 A5 o
HhA| 72 3.49 log CFU/g, w3 tid+S B4F,
AN F AT HS 1.34 log CFU/g, AUAIT-S 1.45 log
CFU/ge] AE&Ho AFFHY 7&S 2HsHA+= &9
oh YUbA| T2 25°Col Al 24413 ¥ 5.09 log CFU/gS K
of AFFHY 7IEE 2HIH oM, 44A17F F 5°Coll A
4.59 log CFU/g, 25°Col A 5.28 log CFU/g7} HAZ= ATt
AT 34 A3 3 5°Co A 1.70 log CFU/g 25°C
oA 1.78 log CFU/g7} HAEH AL 243 A3 § 25°C
oA 3.11 log CFU/go] HZ= At} g+t 3A1%F A3
Z 5°CollA 1.37 log CFU/g 25°CollA 1.52 log CFU/gO]
A& o] 2FFZMinistry of Food and Drug Safety
2010)2] A2 =T Fe) 7|EA 10/g < 333}
v A¥dE Bt YT HFS 7Y 6AZE olF
5°CollA4] 1.81 log CFU/g, 25°CollA4] 1.82 log CFU/ge] #
Z50om 6AI7F o] Foll= 5°C}t 25°Col A AFE 2
7122 100/gS 2333ttt AUAlFS 5°ColA = 6417
% 2.14 log CFU/g, 25°CellA= 3A1ZF 3 2.05 log CFU/g,
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Table 1. Microbiological quality of cabbage salads according to the holding time and temperature of convenience store's lunch

box
. ) pH  Aerobic plate counts Coliforms E coli S. aureus Enterobacteriaceae
Sampling point
5°C 25°C  5°C 25°C 5°C 25°C 5°C 25°C 5°C 25°C 5°C 25°C
Purchasing m %)
4 4.03£3.02 ND ND ND ND
(shelf life left 32 hr) 648 3+3
After 3 hr 6.50 630 4.07+3.04 4.03£2.90 ND ND ND ND  1.12+0.71 1.18+0.74 ND ND
(shelf life left 29 hr) ’ ’ T ' ’ T '
After 6 hr
. 6.42 590 4.0742.92 436+3.35 ND 1.12£0.71  ND  1.1240.71 1.37+0.71 1.65+0.74 1.3440.88 1.83+0.88
(shelf life left 26 hr)
After 9 hr
. 6.45 530 4.09+3.04 4.73£3.40 1.45+0.88 1.74+0.74 1.18+0.74 1.43+0.71 1.52+0.71 1.99+0.91 1.64+0.91 2.24+0.91
(shelf life left 23 hr)
After 12 hr
. 6.50 5.15 4.10+£3.17 5.08+4.04 1.65+1.02 2.14+1.08 1.43+0.71 1.97+0.91 1.54+0.74 2.19+0.71 2.03+1.08 2.89+1.70
(shelf life left 20 hr)
After 18 hr
. 6.39 5.03 4.11£3.29 5.33+4.04 1.87+1.08 2.73+1.37 1.50+0.88 2.19+0.74 1.56+0.71 2.40+1.20 2.15+1.24 3.38+2.24
(shelf life left 14 hr)
After 24 hr
. 6.45 4.88 4.1942.95 5.36+4.13 1.90+0.95 3.13£1.88 1.54+0.74 2.27+1.07 1.74+0.74 2.41+1.37 2.22+1.02 3.53+2.21
(shelf life left 8 hr)
After 32 hr
. 6.43 4.73 4.20+3.20 5.35+£3.95 1.96+0.88 3.2142.09 1.54+0.74 2.29+0.71 1.79+0.88 2.70+1.18 2.25+0.88 3.57+2.17
(shelf life left 0 hr)
After 44 hr

. 6.42 4.68 4.25+2.76 5.35+4.04 2.12+1.08 3.26+1.86 1.56+0.91 2.37+1.08 1.81+0.74 2.91£1.25 2.32+1.01 3.59+2.25
(shelf life elapsed 12 hr)

Y MeantSD (log CFU/g).
® Not detected.

Table 2. Microbiological quality of cabbage salads according to the holding time and temperature of franchise store's lunch box

Sampling pH Aerobic plate counts Coliforms E. coli S. aureus Enterobacteriaceae
point 5°C 25°C 5°C 25°C 5°C 25°C 5°C 25°C 5°C 25°C 5°C 25°C
Purchasing 6.30 3.49+1.88" ND? ND 1.34+0.88 1.45+0.88

After 3 hr 620 632 3.51+1.99 4.49+3.07 1.70+0.95 1.78+1.19 1.37+0.91 1.52+0.91 1.81x1.02 1.82+1.01 1.83+0.88 2.05+1.08
After 6 hr 625 5.80 3.80+2.14 4.52+3.17 1.83+0.88 2.31+1.39 1.48+0.95 1.97+0.91 2.03+0.91 2.13+1.02 2.15%1.17 2.62+1.24
After 9 hr 6.15 5.53 4.10+2.98 4.49+2.95 2.07+1.08 2.48+1.36 1.65+1.02 2.04+1.32 2.29+1.08 2.67+1.66 2.46+1.17 2.88+1.14
After 12 hr 6.20 523 4.2542.52 4.54£3.14 2.18+1.15 2.71£1.10 1.67+0.91 2.14+1.07 2.49+1.17 3.06+2.02 2.48+1.15 3.33+2.27
After 18 hr 6.23 5.00 4.53£3.27 4.69+£3.27 2.27+£1.27 2.92+1.33 1.68+0.88 2.29+1.08 2.62+1.10 3.35+2.17 2.52+1.21 3.54+2.37
After 24 hr 6.22 4.84 4.52+3.29 5.09+£3.72 2.29+1.02 3.11£2.22 1.77+0.88 2.50+1.14 2.72+1.17 3.47+2.01 2.48+1.02 3.93+2.42
After 32 hr 6.18 4.90 4.57£3.35 5.16£3.71 2.39+£1.27 3.15+2.28 1.78+0.80 2.70+1.14 2.78+1.07 3.56+2.30 2.71+1.88 4.34+3.47
After 44 hr 6.15 4.88 4.59+3.41 5.28+4.08 2.41£1.02 3.24+2.08 1.80+1.14 2.83+1.58 2.82+1.07 3.57+1.88 2.86+2.07 5.01+4.10

Y MeantSD (log CFU/g).
? Not detected.

12417 3 3.33 log CFU/g, 32A1%F 3 4.34 log CFU/g, 44 N AEHL 25°C B A 24A17F o) & 712 23)s}

A7k Fell= 5.01 log CFU/gel AEEH AT ATh atR ef A GA N FdFe] B, A7) Fel d
Solberg M 5(1999)0] Al M=o} 22 S4 432 Azl A AZHA FUYE G EEF o] AEHIJL

9| vAEEH J|Fo R AAZ GHEMH 5 log CFU/g H Z7 45FH SHNME AESHJYd= AT+ZEIHLim
I BaERS W, 5eCollA= JH%M AT el TH %5 2013) 2 Shin WS 5(2008)2] HI7}E wl= A
Al e Bk hlF AdElEs 7SS 23EHA 59 o] MAT HAANA HAEA o} wA Aol
Asron), HoH mAIERE 25°ColME 12413 0%, = LAY 4 glomz AT RE wAESHY T}
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2, 74 M= njdE SEEIL

HoHoA jE A Ays=e mAE FE &
A= Table 39 AAEATE 74 2F pHE 6.5, &
A2 2.80 log CFU/ge] AEHoH, didd,
T, FNEEAT, FUATS HEEHA FUTE 444
b A Aol A 5°CEI Aol pH 6.48, AHHHHF
3.09 log CFU/g, WAl 1.65 log CFU/ge] AZH U,
25°CEF A] pH 5.65, YA 4.47 logCFU/g, WAl
3.53 log CFU/ge] == o] AFFH9] 7|25 243}
A& FAT

5°Ce} 25°Col Al ubAlF2 79 AFHE 4477 7
I} TR 2 EFFE ] HiF 4.03 log CFU/OA T F
4477 A3 AZ7EA] A1FF A Ministry of Food and
Drug Safety 2010)%] S443 & Z2g4F9 715 1g
Z 100,000 CFU/gs Z3H3HA| Futh AT 6413t
o]& 5°C¢} 25°Coll A 1.26 log CFU/g, 1.97 log CFU/g®)
HAEF Ao, 25°Co| A= 9AIZE o] FHE|= 2 log CFU/g
olfo] AZHAL & AT AHE I5 FFTRAATA
ol A AAIG A =9] 7]F(Gilbert RJ 5 2000)3} H] 3|
B JubAl#S THESE21 6 log CFU/g HIRE, AUiA

3¢ o2
oX L 1

Ew
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oL 5°C B 2HdAMe 95 vs ]
CFU/g m¥te] AFE B O, 25°C BAZRZANA =
A A3 $HEE 58EE 72U 24 log CFU/g9
ARE Bk

SAE HEHANA FujE A AHse] vAE F2
A A= Table 40l AABIATE =4 Aol &
mE A Aol 9] A5 dkAlE-S 3.05 logCFU/g,
AT gdS 245, FUEELTH2 1.50 log
CFU/g, ZUMTS EASEH AT tiddT2 5°CollA=
HAEEA 3kom, 25°Col|A4 3413F o] F 1.18 log CFU/g
o] AZEHALM, 94T ©]F 2 log CFU/g ©’3e] A=
2t} Solberg M 5(1990)°] 718 =] T2 Ee 7|&
o2 AAIZ 3 log CFU/g ©l3tE2 HEFHUSY. U=
5°CoE BHEEY oM, 25°ColAE 3417 ©o]F 1.26
log CFU/g7} AZ&H 01 1243k ©]3F 2 log CFU/g ©]
ol AEHAT A FFHe IdirSAd 2eaEe] 7]
=2 10 CFU/ge.2 AAIEAL o] T=Ag HEdodAg
A E= AT oWl AR 7S REEA7 = A
£ Btk $NEESTHS 7Y AF 150 log CFU/g
o] AZHom, 34Xt o]F 5°CelA] 1.54 log CFU/g,
25°Coll A4l 1.80 log CFU/ge] HE=H Ao 6AIZE o]F 2
log CFU/g ol’do] AZHAUTE viZtE =g 2F2 AA
g5 AAE B¢ AFY A 257t AF kA B

@

Table 3, Microbiological quality of crab meat salads according to the holding time and temperature of convenience store's lunch

box
. . pH Aerobic plate counts Coliforms E. coli S. aureus Enterobacteriaceae
Sampling point
5°C  25°C  5°C 25°C 5°C 25°C  5°C  25°C  5°C 25°C  5°C 25°C
Purchasing n 2
. 80£1.
(shelf lfe Teft 32 hr) 6.50 2.80+1.78 ND ND ND ND
After 3 hr
. . 82+1. 84+1.
shelf lfe Ioft 20 by 030 650 2826165 284142 ND  ND ND ND  ND  ND ND ND
After 6 hr 650 660 3.02+2.15 3.09208 ND ND ND ND ND ND 126088 1974091
(shelf life left 26 hr) : : Vel 0TS cOEee LIED.
After 9 hr 6.60 632 3.04+2.15 3244223 ND ND ND ND ND ND 154£0.74 2.34+1.20
(shelf life left 23 hr) : : AR DEELR L0
After 12 hr
. . 094217 352236 ND  ND D D D D 1.56£1.01 2.65+1.4
shelf lifo Ioft 20 by ©70 600 3092217 3524236 N N N N 56£1.01 2.65+1.40
After 18 hr
. 82 3.05:2.08 3694232 ND ND ND ND ND ND 156:091 2.81+1.69
sholf lif loft 14 by 060 582 3052208 36923 560 81+1.6
After 24 hr
+2. .06£3. 56=£0. L05£2.
shelf life loft § by 030 570 3096224 4065301 ND ND ND ND ND ND 156:091 3.05:208
After 32 hr
. . 1012, 4543, .6710. 2142,
Ghelf life 1oft 0 by O3 563 3102227 445342 ND ND  ND  ND  ND  ND  L67:071 321218
After 44 hr 648 565 3.09+232 447+332 ND ND ND ND ND ND 1.65:0.74 3.53+2.41

(shelf life elapsed 12 hr)

Y Mean+SD (log CFU/g).
? Not detected.
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Table 4. Microbiological quality of crab meat salads according to the holding time and temperature of franchise store's lunch box

. . pH Aerobic plate counts Coliforms E. coli S. aureus Enterobacteriaceae
Sampling point
5°C 25°C 5°C 25°C 5°C 25°C 5°C 25°C 5°C 25°C 5°C 25°C
Purchasing 6.80 3.05+2.08" ND? ND 1.50+0.61 ND

After 3 hr 6.72 6.78 3.08+2.08 3.21+2.34 ND 1.18+0.74 ND 1.26+0.88 1.54+0.74 1.80+0.71 1.37+0.71 1.37+0.71
After 6 hr 6.75 632 3.10+£2.09 3.51£233 ND 1.86£0.99 ND 1.62+0.88 1.73+£0.71 2.04+0.95 1.67+0.71 2.11£1.07
After 9 hr 6.70 6.00 3.12+£2.11 4.00£3.20 ND 247+£1.17 ND 1.99+0.88 1.71+£0.61 2.15+1.04 1.65+0.74 2.69+1.17
After 12 hr 6.70 5.85 3.13+2.13 4.75£3.59 ND 2.55+£1.17 ND 2.02+1.14 1.75+0.71 2.16£0.91 1.64+0.71 3.14+2.41
After 18 hr 6.50 541 3.23+2.08 5.50+4.17 ND 2.61£1.07 ND 2.22+1.02 1.77+0.61 2.34+1.21 1.65+0.92 3.49+2.17
After 24 hr 6.48 521 3.25+1.82 548+4.11 ND 2.65£1.07 ND 2.24+1.02 1.81+£0.74 2.44+1.24 1.74+0.74 3.93£2.86
After 32 hr 6.50 5.02 3.24+232 548+4.19 ND 2.72£1.07 ND 2.26+1.07 1.74+£0.92 2.45+1.21 1.74+0.74 3.61+£2.29
After 44 hr 6.50 5.00 3.31+2.20 5.49+4.05 ND 281£1.40 ND 2.36+1.20 1.81+£0.92 2.51+1.15 1.12+1.08 3.59+2.40

Y MeantSD (log CFU/g).
? Not detected.

FE 7] "o EATE B FA3E] FeEofof Ql R2AIEE 7102 Ao H BT HEdollA d)
FS 7;Z3FGtHKim HY & Cha JM 2002). &A1 A& H ok Aejre nAdE =2 AFE Table 59 AA
o] A AYEE 5°C B Adle UiFZdTe] EHE SEATE 5°C B3 Al ARkAlT-2 A TAI= 420 log

A0} 25°Co| A= A7 o] ERE| = AEE o] g CFU/g, =41 HEH 4.57 log CFU/g, 25°C B3 A &

g o W@ exAed FB s]eojor & A wMFS W =AZ 535 log CFU/g, =2 A&
o2 Asdr) 5.16 log CFU/g®] A¥E Ho ofte] Apol& BT &

I3t 5o WE Wl AT TAT dEH F
3. HOHE A=A EAIE MEHE TAEC| 0|ME Hj S A =0 YRkl A= 242l AfolE Holz|
Z x| H| Rt A WAR A AR o wetAe fr

Lrlr

=
newe] ute Holy =Nt 451 we Ay AL ACIE BAE(E<0.05). diBdTE el A

Table 5, Microbiological quality of cabbage salads at expiration point of convenience store

Microorganisms Temperature Convenience store Franchise store t-value
5°C 4.20+3.20" 4.57+3.35 -19.10
Aerobic plate counts 25°C 5.354+3.95 5.16+3.71 -7.32
t-value -56.40" -46.67" -
5°C 1.96+0.88 2.39+1.27 -18.63"
Coliforms 25°C 3.2142.09 3.1542.28 2.46
t-value -30.50™ -14.84" -
5°C 1.54+0.74 1.78+0.80 732
E. coli 25°C 2.29+0.71 2.70+1.14 -50.31
t-value -52.61 -71.05 -
5°C 1.79+0.88 2.78+1.07 -94.54
S. aureus 25°C 2.70+1.18 3.56+2.30 -37.80"
t-value -64.76 -36.72" -
5°C 2.25+0.88 2.71+1.88 -11.00"
Enterobacteriaceae 25°C 3.57+2.17 4.34+3 47 -15.14™
t-value -58.817 -17.83™ -

D MeantSD (log CFU/g).
"p<0.05, “p<0.01, " p<0.001.
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oA 1.96 log CFU/g(5°C), 3.21 log CFU/g(25°C), =A
g AEZ o)A 2.39 log CFU/(5°C), 3.15 log CFU/g(25°C)
o] AZFH AT WAET 25004 HoH =AY T4
g AEF Y s A oA FAZSE {3 2}o]
£ HAOH(p<0.05), AT WARAN H2RA w
A= oAl AolE EATHp<0.01, p<0.05). thd
2 #Heo|d ZAIZolA 1.54 log CFU/g(5°C), 2.29 log
CFU/g(25°C), A= AZ-Al 1.78 log CFU/g(5°C),
2.70 log CFU/g(25°C)°] HAEHNoH, 259 e
of W& FAHRI AtolE HolA| YT TS <S4
A -2 F oA B EE o o stal oS o A
Aol Wddo] glARE o] AEdve A& ¥
Aol e 7o BA 7heAol JoEE T TE
A FME EAEH o dhKim HK & 2008, Yoo
OK 5 2014). 3R I TFHF Hold TAZolA 1.79
log CFU/g(5°C), 2.70 log CFU/g(25°C), =Xt A&l
A1 2.78 log CFU/g(5°C), 3.56 log CFU/g(25°C)°] AZH
Ak =AE Ao S Y eV By wet
EAZCE {23t AolE HYSoH(p<0.01), F2RH
Al A =AY TAE HEH] ofHlF A =l
BAXHCE FoF AolE HYTHp<0.01). AT
THl el B wEt BF FAHSRE {oT
zto]E HYlon, 2R Ade EAE JEH dulF
Aol ool A Vet 3241 Aol A HeH
SAES WARAT A Mg FHo] & Z0E A
A=
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AR A=l Hold TAEe] {5713 Bt AH
32AZE ARG AR el mAdE F4 HI= Table
6ol AABATE WAIFLS 5°CAH B Aol HolH
I A AEH AR Aol fo]Fl Aol Hol
A gkgrom, 25°C By Alole Hold TAZellA] 4.45
log CFU/g(5°C), 5.48 log CFU/g(25°C)C .2 BAH o7
ol aolE HASH(p<0.05), =AE WA} 4
2R mEtAE FHA AolE EATHp<0.001,
p<0.01). WFFTH tdFS A AEH] AL A
HEx= 25°Co|A B#A Al 281 log CFU/g, 226 log
CFU/ge] AZHo] Tl A4l Bieso wet 54 3
o2 FoH AolE EATHp<0.01). A% didd
A A HoFlolA djE= AR ol A AER
3 g F44, iy Ao Az 7xke
g AEFe] tdh A Ustom(Lee JH & Bae
HJ 2015), & AFoA % Ao =A=te] A Ao
A o] EAE HAEHED A A UG #
Ae ARE Rtk ST EATHL TAYg HEH)
AR Ae=o ARt AZH oM, 1.74 log CFU/g(5°C),
2.45 log CFU/g(25°C)°] AZHATh AUHFS 7o &
2o E FoFHRI ztelE Ho|R| ggfon HIAL T
ARE SAF = FYF Q] ZpolE HATHp<0.05, p<0.01).
APz Eo7ke AFREL FulEe FHoA nAdE
o] e 4e] 7sAol o AH A0 HF 100H]
Axe] Aoyt HAMolgkar sk oM (Beuchat LR
1998), =4 DA E 29 ¢37} o I 2=

Table 6, Microbiological quality of crab meat salads at expiration point of convenience store

Microorganisms Temperature Convenience store Franchise store t-value
5°C 3.10+2.27" 3.2442.32 -4.37
Aerobic plate counts 25°C 4.45+£3.42 5.48+4.19 -42.68"
t-value -24.96"" -47.43" -
5°C - - -
Coliforms 25°C - 2.81+1.40 -110.70"
t-value -110.70™ -
5°C - - -
E. coli 25°C - 2.26+1.07 -38.06"
t-value -38.06" -
5°C - 1.740.74 -16.10™
S. aureus 25°C - 2.45+1.21 42.50"
t-value -30.48 -
5°C 1.67+0.71 1.74+0.74 -2.71
Enterobacteriaceae 25°C 3.21£2.18 3.61£2.29 -24.43
t-value -25.80° -50.82" -

D MeantSD (log CFU/g).
"p<0.05, “p<0.01, " p<0.001.
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(1-5°C)oll A Bysojof Jhrh
2008).

EAE} 2 S445 ‘% AF7E 2 vk,
) 5 A7k 5ol 2] 3 glo] k= sy diEl
SHEAAERS A FEAAA SPBE B
FHEE o oF oPD% et 2 HA e AFE AHT A
S AERUATE A sgel PeE AokFane

TJ 5 2003, Lee JH & Bae HJ 2011). T3 9]AH Q0 XL
ﬂ%ﬂ A T 2R DACAE Lol BAYsHA A=
=2 tpofdt ¥hHo] @ 751 ItkKim HK 5 2008). 3
BeER RO A9 F e mAhewe) Ths
Aol moug T A A A AT 29 X E
el 2B F ALHE L85 9T FAA 9
A nSo] HFZEATHMoon JA 5 2013). AT} e
R e e
fom e FHslr] A= Az A, A=
24, e 4H7HA2) R E el welrk Bas
E}(Brackett RE 1999, Kim HY & 2011). HH 71H2
N R AELNENE © 7| TR 2o AEE
o] Z7ke % Qe 82lo] FrkEkL = AMelA
ZAAH WA Ee] AFEFS Ade Fugle]l AE
2 7Fsde Holal 7] wiEel AR Ao AR
AR 253 5 2 2DEAR AUANY 2 B
94 e} BaB Ao ARAd T SAL 2
& 2443 AFS F5/1D0) Formz, WHEAA

HhEA Ba-AdE o] Aol thek AT 8jle] 2o
ato, 2HAE0] AAT 5 Y= Fol F RIbPHs)
AH N % 22 Uéz}f& HAwaso] A= oF 3}
Al

% THAbadias M %

k!

j}L

A7 del il £ AR ARl o
!}
=

=7 w?“’ 7}tk EAI% AFe
d e BT A4S A% 7=

28 AN A sk viwe HelHH Ziato| =Y
=AE xﬂf—@o% A ) F1 =AR A AFEE H
E Aol EAst FEoE AlFHE PHlF Mz}
A AHEg A4 ‘, By 2zl ) F A3} A
Zbo| met vE B4 s

ool A dujd =A e s AYes 7 A
Z WAl 4.03 log CFU/gAA 79 5 443t Z 3 Al
H7HA 5°C B OllE 425 log CFU/ge BYom 2F
e 7IEAE 2HEA Atk 25°CollME 12417
A3 Al-ollA 5.08 log CFU/gol AZEE o] 2]EF3A9
71291 1 g& 100,000 CFU/gs ZHsAch thdde

mﬁwz

_4
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25°C B3P A 6AIZE o] %, FAFT TG-S T} £ 94
7 A T AEFFHAY 7ES 29SH T TAE AR
x-l_/] o]:uﬁz }\gf-ﬂ c= Z]
CFU/g, A3 TS B4, FNEIYTHS
1.34 log CFU/g, AWM 1.45 log CFU/gO]
AFFAL 7EE 2= FUTE WHEH A
< 7Y F AR, FAEEFTHL 64X ol F V&
€ =73k
AR Ae=s Ao A Fulgh A9 5eCollA B
gk A 1A Y] AFFH 7IEE 2HEHA &%k
o} 25°C B Al YRS 445 log CFU/g2] o] #
590, AT, Ui, NEEYTFS EHES
Aom, FUATFS 61 o] FHE HEFHUT =A
AEHANA Fullg =AY Al 2= 5°C B Al
AukA| o, i, SN EEGT S @‘%%?ﬂ s
Z3slA] ggkom 25°C By Al tiado]l 4 F 34
71’ o] & log CFU/g ol’do] AZH N, FAEE T+
TYU 3 6417 o]F 2 log CFU/g °|o] ZE5o] 7]

fxl% S =

HYH =AFe] {5718 RERAIRI 32/\]7& o)l
| A29} Hate s wel vwst 2
AR Y 25 WARGo] Jagk Zo= UrE‘rkkgfﬂ,
FullF Adeos WAART AdE EAE AEddA T
i3t A9 idddd FUAlTEe 523 2olE Byt
(»<0.005). AL e HoHANA Fuigt B9 B
250 agle]l A, i, FUEIESTFHS &
AZEHNer YR A=
g A NE=
(p<0.01).
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