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Abstract

This study researched microbial change of quality according to the various phases of product flow of cooked
pea and rice, cold cucumber and seaweed soup, soybean sprouts japchae feeding urban type of a commissary
school and a satellite school in Daejeon area, also it suggested the possibility that the central commissary
foodservice system can be established and utilized more developmental to identify its food of variation of
temperature and state of safety unitl 3 hours after cooking for the case of delay of distribution and holding
because of the satellite school of geographical location and traffic problem. The critical Control Points identified
for each category of menu items were: Boiled pea and rice: inadequate distribution, holding and storing
before assembly; Cold cucumber and seaweed soup: pre-preparation and post-preparation after cooking; Soy-
bean sprouts japchae: Pre-preparation, post-preparation and storing. As the result of observation of the varia-
tion of temperature and microbial safety according to the delay of distribution and holding for each food,
all of them were relatively safe until 3 hours after cooking, but cold cucumber and seaweed soup being
stored for 3 hours, the value of E. coli is 10° CFU/g. The variation of temperature was more extreme in
soybean sprouts japchae than cooked pea and rice and cold cucumber and seaweed soup. It was proved
that the stainless container was excellent and that adequate holding container should be used.
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and pH, Aw



Vol. 10, No. 1 (1995) YA 2AE FFzeal 349

nEA FAG # 69

Holding

e e ]

1 lﬂ 1 lfg i
Seaweed Soaking {~{ Washing Cutting ! l%',%
2345 11 Tiza T igs
[ -
234 11234 112345 112345
Water
1 1 1 1 1 1234
- | | [
iwm“. Pre-preparation Cooking Post-preparation
Number-1. for time : 2 for temperature : 3 for microbiological

indicate beginning and end parts for evaluating or record

% : School A, ¥ : School A’, *s% :

Fig. 2. Phase in product flow of cold cucumber and seawe
sampling and pH, Aw

Distribution & Holding ly &

: 4 for pH and 5. for water activity :
ing.

- and their positions

Simulation{Cold-holding after cooking).

ed soup, measuring time, temperature, microbiological

;{

]

{ A bly & Service l

Holding r
Sorbean Boiling 1 12,345 12345 12345
2345 1 12345 1 12345
Li Holding HmsmbuuouHHuldmgH Assembly & Service |
e el
ixing
2345 1133 1 12345
1123
B P el ol
2345 1133 1123 112345
[Clrmt HW'g“"HcmuuH Frying I——
234, 1123 1 1 1234
3,45 . %% 23,45
12,35
L | i N I 'l J 1
an“ Pre-preparation Cooking I;%tr-lt Distribution & Holding Assembly & Service

Nusber-1, for time : 2 for temperature :

3 for microbiological

: 4 for pH and 5. for water activity : - and their

positions indicate beginning and end parts for evaluating or recording.

% : School A, #% : School A', #*# :

Simulation({Holding after cooking).

Fig. 3. Phase in product flow of soybean sprouts japch’ae, measuring time, temperature, microbiological sampling

and pH, Aw

SR D) &AH FE 5 471 21EH900 X600 X 700)
A &) 2315 0.8 gtEle w4 AR By
Bagch

(3) Y= Fl(Soybean sprouts japchae)

FUE Aol 4188 Axe TUE 62kg BAE
16kg, I 11kg FZ 11kg FI(FNE, 2is

el AL Fig 39 Uepidd. FUEe

Aol FES240] €30l iRz, A, g, M5
Aol AR o, Az T%%;—oﬂxi NEGE W
etk 3 FUED oyl wv, g AMES
e Ho FU1E, Be vhE, 49, 38 Y1 FAE
2HURAE A3 F, 2 W8-S vt v g AA 3

HIZETES v R AudA 87H200X 200X 300)
Dol 1317 0.2 i} 37 2 7]98ExH900 X 600X 700)



70 e - A

2 urEo] WANZA Aoy naEc

2) o4 W HE WA APl BE By e A
3

zmol vlze|ana 341 e R nawA =
rode daEE Ae sHkele zE YEny
NN 2 24E A nuse WA w9
FEHL HLIB00X600X700, 0] 2H2), 9]
HloyEe MY I(600X600X700, o1% 2dd ), F
UE Fale ¥R 22X £7)(200X 200X 300)0
A B@ 59 48e ANsEen 247 Fig 1, 2 3¢
zeFRANN Y2 BN,

2. AE g U ek

D) &aA 2 253

7 A8 AP E A% 4 AR A/
ZeSA/EE € RAGAMA 2 FAGA)ANM 2
A5 FFE A F YT 2847, S4B 2%
2 79 849 2& ZeE Fig 1, 2 39 EAE A
AdA ZAH8AT of T AERY = dARAA=
Z Asdz SASPL, 27 HAFEEH wdAe
Z1zre] AR 2E|agt Bl zel oA A3
Zt gAbtt FA3te olhe dAEde JHE I
31, SX4E F4d d%E nE £ Jde NI £
v Al 2331deH, S48 2253 BF
L5 A (Omega heat-prober digital thermometer with
type K thermocouple, Model 40131k)E o} &%7}
HYse NS 718G FH9 exe Ak
ZA(SE, Model; 143-57-24)8 A}8-3t] &FAstch

2) pH 2 5% SH=(Aw) 27

Fig. 1, 2, 3¢l EA13 4 Ao ot AHGF Alg5
3l pH 2 AwE ZA438t9 ok pH A& Dahl 529
o g slgon Aw S3L Bryan 59| 33 4
Ha Fd3hA 2330

3) HAE At

SAE g vAE AALE A8 4 28 dAE=R
AzE 2 ARE oF 20g A FAA ol A5
EA G5 AL ofolx diio) gof AFHR gyl
Mg on FEYEOE ol &3ty Ty, of
3tk

o}|l_‘
el
M
5
i
e
o |

1. Z2|F AH| £2A12L 2EZMEl % 0|88 &
A{gz}

1) a5F

SFFE A SACNAe 287, 2=dd, pH

BERAAEULBEEE

& Aw 2 UAE B4 AdE Table 13 2tk 95
Fe 28% 2 2 B BN zelug A
765~79.7C2] £% WA F2 AR 95.1%3F
RegQy, vzIaE 178709 v 34 F ¥z
el AP FF L5 M 769CE 70487
Begoa R@sh H2d Id 878 2
2] AZd v @59 AT TV ZERE 35X
10? CFU/g(o)3} &) Al eh), 263X 10, B2 RE 7.37
X107 251X10'02 z4zt F7hsle =g & 7|7 2
AFAY BRoE A% AR AR AAee] Fa4ol
AAFAt F4 A vyER FHo dHPe
HZ JtELxe W] Zdow A 7iE AL
o2 o= AMgART 2249 Ao L vRth
Makukutu$} Guthrie”= B 252 IREE 60C
M= oln] 24H E. coli= AAHA Eshd, tar
A& 7Fedol Yol AES BY ®olztn 3rh
3 45Fute) pHY Awe 283 pHe 7o) e
Aw7} 0972 ZF7lso] Gyl Ao 2 BT 54
Agstgon zeaet vzute] ¥ xole g
=3
2) 2o v Yz
20] "y Y=o A @Al e AaA7 2%
e, pH & Aw % v E B4 Z3= Table 29 2t
g3 FEL oF 18Xt W 9 B g9AE AF
3 2F5FE 401X10°CFU/ge 2 F73 Z718kd
u] = Natick A74Y) A AAE 22 E 49 vYE
71 $AXA 10°S 2F3HTh HA AW, V) o3
TR met F2 WAVt o]zt Yol WMo,
WA &40) 3] Longree®: 4A]7hlo] S419] Y=
257} 7Co =gdol 3l 16~49C A 247t o]
Ao e FAIo, e R HA
SAA 98 25 HolA] 247 o] WX EHYo R
g2 =89 zad 2@ it EAgo] X AEH
At FAAAANME s BNF9 Zeue vz
gue] FdF7F 71ETAAA 100 23S HEE
o] o] EAY el AU 53 0]
e YZnl gol WAZEL Astie 714 =¥
AE AAA g W59 =T 27REH WAEF
FH7} B ASdE 22 AU 2847 O
A5 BAFHk gt

3 FuE A

FTUIE FA A 9Ad mE AQARL &
A, pH & Aw 2 v] A5 24 A Table 35 2k
A @A o)F AMEF, H9, LY FAFE ¢
Az Wl A el HgAe &, 7, =1 59
A4 Ae7t A8 @& ez HriHEHAh



Vol. 10, No. 1 (1995) NAAY A H FExeHL 4

-

uAEd FAge]d #F A7 71

Table 1. Measurements for time, temperature, pH & Aw and microbiological evaluation of boiled rice with
pea at various phases in product flow and holding method.

i Time (min) Food Temp. {]| Env. Temp. [C] Total bl
Phase in a product Food item pH | Aw o p:te Coliforms ¢
flow? Mean| Range |Mean| Range |Mean Range count
Basic i dient Pea 258 | 254~262) 2281 219~ 236 0942 | 517X10% | 2.14X10%
ic ingre:
asic ingrecients Rice 263 |261~264 | 228 | 219~ 236|69 | 0618 | 191X10° | 176X 10!
Pre-preparation
Washing Mixture® | 117 | 10.3~13 193 | 192~ 19470 | 0970
Cooking
Boiling Boiled peaj 758 |74 ~77.5| 97.2 |97.1~97.3| 100.9 | 100.7~101.1| 7.0 7.05%X 10t N.A®
and rice
Distribution & Holdig
School A | Hot-holding 95.1 | 93.0~97.1| 781 |765~79.7| 66.7 | 654~ 68.0(6.29 0937 | 9.60X10' | 1.52X10!
School A’ Distribution 17 820 | 799~84.1| 665 | 652~ 67.8|6.20|0.936 | 1.92X10% | 1.10X103
00 Hot-holding 704 | 694~714 | 769 |74.7~79.1| 66.7 | 654~ 68.0]6.20 | 0.936 | 1.00X10? | 3.54X10!
Assembly & Service
School A 439 | 426~45.1| 668 |634~70.2| 283 | 27.7~ 289628 | 0935 | 3.51X102 | 2.63%X10!
School A’ 486 | 479~492 | 691 [663~71.9| 278 | 276~ 280|621 | 0941 | 7.37X10? | 2.51X10!
Simulation®
Holding for 1 hr 60 82.7 | 75.6~89.8 6.33 | 0.960 | 4.30X10! | 245X10!
Holding for 2 hrs 120 73.6 |68.1~79.1 628 | 0973 | 2.17X10% | 1.86X10!
Holding for 3 hrs 180 614 |60.5~62.3 6.12 | 0.964 | 7.88X10* | 3.80Xx10!

2Samples were taken at the end of phase in product flow.

“Inclued pea and rice.

¢After hot-holding for 1 hr, 2 hrs, and 3 hrs at the insulated box.
dExpressed as colony forming unit per gram (CFU/g) of sample: mean of duplication.

*Not attained.
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Table 2. Measurements of time, temperature, pH & Aw, and microbiological evaluation of cold cucumber and
seaweed soup at various phases in product flow and holding method.

Phase in a product Food Time (min) Food Temp. [€] |Env. Temp. [T] Total Coli-
flow it pH | Aw plate P e
o fiem Mean Range Mean Range Mean| Range count® orms
Cucumber 226 | 212 ~ 239 (2275 |21.9~236 | 6.01 | 0.952 | 3.15X 104 | 7.10X 10°
Basic ingredients Seaweed 196 | 192 ~ 199 7.22 ) 0.967 | 4.28X10% | 2.01X102
mer Anchovy 258 | 253 ~ 263 6.19 | 0.815 | 201X 103 | 7.14X 103
Water 36010 | 651X 10!
Pre-preparation
Washin Cucumber| 17.65/164 ~189 | 233 | 230 ~ 236 |{17.75|17.4~18.1 | 596 | 0.958 | 1.19X10? | 440X 10!
€ Seaweed | 2.06| 162~ 250]| 246 | 242 ~ 250 7.04 | 0.971 | 2.05X10% | 1.35X 10?
Soaki Seaweed | 256 228 ~284 | 24.15] 240 ~ 243 | 265 |26.1~269 | 7.02 | 0971 | 544X 10%| 1.92X 10%
Cutti:g Cucumber | 71.3 |65.1 ~775 | 23.7 | 231 ~ 243 | 287 |28.1~29.3|5.72 | 0.947 | 1.35X 103 | 2.09X10?
g Seaweed | 79 | 46 ~112 | 260 | 258 ~ 265 ] 6.81 | 0.971 | 581X 103 | 3.00X 102
Cooking
Boili Soup 72 71 ~173 98.1 | 979 ~ 983 |98.8 |98.4~99.2|6.54 | 0.923 | 7.55X 10! N.Af
ne Water | 31 294 ~326 ‘
Post-Preparation
. Soup |114.7 272 | 196 ~ 348 |19.1 |17.9~203 628 | 0.910 | LO4X 103 | 3.27X10%
Cooling
Water | 97.2 273 | 201 ~ 245
Cold-holding® Soup 164 (162 ~166 | 242 | 239 ~ 245 |28.7 |28.1~29.3|5.95 | 0925 | 401X 108 | 7.14X 103
Freezing® Ice 17.7 (176 ~17.8 | —0.59 | —0.58~ ~0.61 6.35 3.60X10! | 6.51 X 10!
Mixing® 97 | 79 ~115 145 | 128 ~ 162 |282 |281~28.3]527 | 0964 | 470X 103 | 3.50X 107
Distribution & Holdig
School A | Hot-holding 872 1850 ~894 | 112 | 101 ~ 123 |294 {289~208|4.85| 0961 | 6.74X 10% | 512X 10?
Holding 245 (227 ~256 | 124 | 112 ~ 136 |294 |28.9~298(497| 0964 | 4.82X103|3.73X10?
School A’| Distribution 13 121 | 11.2 ~ 130 (282 [281~283|4.85| 0963 | 1.46X10* | 3.86 X 10?
Holding 408 {395 ~42.1 118 | 101 ~ 135 |18.1 |154~20.8 | 4.82 | 0.969 | 2.77X10* | 5.71X 10?
Assembly & Service
School A 439 |426 ~45.1 145 | 125 ~ 164 | 283 ‘27.7~28.9 476 | 0.970 | 1.68X 10* | 8.39X 102
School A’ 495 (484 ~506 | 159 | 146 ~ 17.1 | 27.8 | 276~280 | 481 | 0972 | 291X 10* | 620X 10?
Simulation®
Holding for 1 hr 60 113 | 105 ~ 121 5.05 | 0.937 | 535X 103 | 4.10X 10°
Holding for 2 hrs 120 132 | 119 ~ 145 4810933 | 620X10% [ 4.31X103
Holding for 3 hrs 180 147 | 142 ~ 152 4.88 | 0938 | 1.37X10* | 1.04X 104

*Samples were taken at the end

®Unit of holding and freezing time is hour.
¢Include cucumber, seaweed, soup, and ice.
dAfter cold-holding for 1 hr, 2 hrs, and 3 hrs at the insulated box.

¢Expressed as colony forming unit per gram (CFU/g) of sample: mean of duplication.

fNot attained.

¥ 859X 10° 1.61X 10744 3217t Fofl& 1.03X 105,
439X1020.2 ZFtetq o), FAHE 249 nAgE
F29 ¥ ol gloith

Iv. & % xed

of phase in product flow.

YA G £NY BF zue vzalN F
AEE 453y, ooy, FUE Fae wtat A
H718t7] sl AT mejz AAE v 3 B
@Al Aol W wAE A8 2 exAHE
23351 vAE AYS Wil MYEH FA AAES



Vol. 10, No. 1(1995)

R

=AY TF2

e

FH9] nREA FHdC BT A7

73

Table 3. Measurments of time, temperature, pH & Aw and microbiological evaluation of soybean sprouts japch’ae
at various phases in product flow and holding method.

Phase in a product Time (min) Food Temp. {C]|Env. Temp. [C] Total Coli-
flow? Food item pH | Aw plate forms?
Mean Range Mean| Range [Mean| Range countd
Soybean sprouts 217 | 21.4~220 [22.75| 21.9~23.6 | 6.32 | 0.941 | 2.19X 10% | 141X 10!
L. . Fish cake 21.8 | 21.6~22.0 6.69 | 0.927 | 4.71X10% | 2.30X 102
Basic ingredients
Sweet pepper 21.2 | 20.8~2L6 6.12 | 0925 | 503X 10%| 1.97x 10
Carrot 223 | 21.9~22.7 5.72 | 0.937 | 3.60X 102 | 2.22X 107
Pre-preparation
Soybean sprouts| 33.1| 30.7~ 355 23.7 | 23.0~244 6.33 | 0.939 | 594X 10? | 3.20X 10!
Washing Sweet pepper | 232| 191~ 27.2| 24.3 | 23.8~248 5.80 | 0.928 | 3.65X10% | 1.90% 10!
Carrot 154 | 126~ 181|223 | 22.1~225| 265 | 26.1~26.9 | 5.38 | 0.936 | 1.22X10? | 416X 10*
Fish cake 100 | 82~ 11.8| 243 |239~24.7 6.67 | 0933 | 290X 10% | 2.63X 102
Cutting Sweet pepper | 169| 9.3~ 244|252 |24.7~25.7| 287 | 28.3~29.1 | 5.81 | 0.930 | 823X 10? | 192X 10!
Carrot 19.0 | 145~ 235) 22.6 | 21.9~233 6.50 | 0.935 | 3.16X 103 | 3.20X 102
Cooking
Boiling Soybean sprouts| 10.2| 10.0~ 104 984 | 98.1~98.7 6.28 | 0.944 | 745Xx10! | 810X 10!
Fish cake 69| 67~ 171|569  44.1~68.7 6.55 | 0.935 | 7.92X10% | 647X 10!
Frying Sweet pepper 40| 39~ 41|89.2|854~930] 287 |283~29.1|5.78 | 0.936 | 8.93X 10! | 1.02Xx 10!
Carrot 53| 52~ 54| 765 |755~76.5 621 | 0941 | 580X 10! | 3.52%x 10!
Post-Preparation Mixing® 114} 95~ 13.2| 32.3 | 30.8~33.8 6.40 | 0.951 | 859X 103 | 1.61X10?
Distribution & Holdig
School A | Hot-holding 104.1 | 103.6~104.6 | 24.4 | 23.1~25.7 | 29.4 | 28.9~—29.8 | 6.37 | 0.953 | 247X 10* | 1.70X 107
Holding 5.2 51~ 53279 |275~283| 29.4 | 29.8~289 | 635 | 0.946 | 417X 10% | 1.32X 10?
School A'| Distribution 17 275127.0~281 6.33 | 0.945 | 430X 103 | 2.54 X 102
Holding 76.8 | 741~ 795|252 | 23.1~27.3 | 282 | 28.1~283 | 6.33 | 0.957 | 562X 10* | 1.96 X 10
Assembly & Service
School A 425| 398~ 452 22.8 | 206~23.1 6.02 | 0.968 | 5.13X10% | 2.11X 102
School A’ 4931 482~ 50.3| 24.0 | 21.5~26.5 6.02 | 0.960 | 3.82X10° | 2.31X 102
Simulation® .
Holding for 1 hr 60 28.1 | 27.4~28.8 6.36 | 0.945 | 2.51X10° | 1.92x10°
Holding for 2 hrs 120 242 | 22.7~25.7 6.51 | 0.960 | 703X 10° | 227X 10°
Holding for 3 hrs 180 235 | 219~25.3 6.48 | 0974 | 1.03%X10% | 439X 103

2Samples were taken at the end of phase in product flow.

"Include soybean sprouts, fish cake, sweet pepper, and carrot.
¢After holding for 1 hr, 2 hrs, and 3 hrs at the room temp.
dExpressed as colony forming unit per gram (CFU/g) of sample: mean of duplication.
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