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Abstract

Here is a research on hospital foodservice system, when korea traditional food
of pyeon yuk and bin dae deok were used by ready-prepared foodservice system,
it was estimated the preservations of microbiological quality and sensory quality.
All data collection was replicated three times.

The results were as following;

1. In time and temperature data, two menu items were needed internal tempe-
rature below 7°C in a cooling stage, and in the case of cook/chill storage, the
days were shortened within 2 weeks, and the holding time must be possiblely
‘minimized. Finally foods were served sanitary.

2. In view of microbiological safety, in the case of cook/chill storage as 0~4°C
the days must be shortened within 2 weeks and it was possible to store until 6
weeks in —20~ —23.3°C.

So to preserve pre-cooked food longly, it was effective to freeze them quickly
by using vacuum package and to reheat them by a microwave oven before serv-
ing and to serve lastly in microbiological quality.

3. Hospital ready-prepared foodservice system with food storage in plastic bags,
‘biochemical test of C. Perfingens C. botulinum and Salmonella were not detected.

4. By using of a microwave oven, it had effects of thawing, reheating and
sterilizing of chilled and frozen foods in a short time.

5. Sensory evaluations were made by a 10-member panel using five scoring
tests. '
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Because sensory of quality was lowered in the case of chilled storage, it was

possible to: serve foods within 2 weeks.

Texture and aroma were preserved by

cook /frozen system and usually there was no significance from 4 weeks until

6 weeks, but considering of the objects, it was good to store until 4 weeks in

sensory quality.
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Table 1, According to storage methods of packaging methed.

Storage method

Cook/Chill Cook/Freeze
lackage
Material Polyethylene film Nylon/Polyethylene laminate
Method Open sealer

NISIHARA Vacuum Sealer
(76cmHg AF== 9-E)

Thickness & Size

0.1m/m, 15X15cm

0.15m/m, 15X15cm

Characteristic of material

Oxygen permeability
(8.72cc/cm?, 24hr, 22,2°C)

Oxygen impermeability
(0. 0116cc/cm?, 24hr. 22,2°C)

Sample

2 Sample x40 Packs=80 Packs

2 Sample x 40 Packs=80 Packs

B2 §AAA Y, A B 39102 Tablel
I z2v}h, AAukge J3E (Cook/Chill system) s}
B -#4 (Cook/Freeze system) 0.2 =334y v Re-
frigerator(General Electric Refrigerator) ujel]4]
77 0~4°C, —20~-23,3°C ¢ £x2 657 A3}
A 25 AR AAH FHE sl

3) Mt A2 wy

A5 JEAAR A 4FEL 27, 47, 65
F Ael =5 (10 packs)-& Microwave oven (4] A =}
#1191, ER-5000 Model. 2,450 MHz)e] 4] ®Bldl =] (10
packs)-& conventional range & o]£3ls] frypand)
A AAGA g AdAEe B a4 13°C L%
2 30~35%7F, ¥dw - neud4 60,2°CLEE 30

2 RAAZL F WS ek

2. A8 WY
1) 28417t 4 2=
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2) DjYEHA
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A7A S Ak Aok A ERA L AD e
A8e FEANA EEPYo2 A0 W)
A& w59 Difco ALst BBL Ak WA & A-gstef o
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(1) Total mesophillic aerobic plate count. (AFC-m)

Plate count agar & A}-823le 354-0.5°CE 4847
M ok A 7 Bt
(2) Anaerobic Spore count.

CW-EY agar(Clostridium Welchii agar Supple-
ment with 3% Egg Yolk)E A3l &7 H 2R3
o] 41 35+0.5°C Abel 2 48 A2k W okA] 7 v,

(3) Salmonella count.

SSagar (Salmonella & Shigella agar) Ex--831¢]
357:0.5°C ol 41 48212k Wi oFA] 7] v}

Anaerobic o]-gy o2 I GW FL g = ol&
Gas pak Jar(BBL Microbiclogy system: Becton
Dickinson & Co. Cockey-sville, MD)& 2835}
colony 24 - Quebec colony counter & 233}y
o Clostridium 3 Salmonella T 3R L 93§ A3

GRAE QA5
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A4ade 1099 % 263 FAUeE T4
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test) & AL LD, REAAY datac] T F
AR A A A9 B A FE t-test 3 AN-
OVA method & A&ste] R435tg 2 437 v
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AR HE AR BT BEA 5L 2wty
T} 19~z0)
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Table 2. Measurements for time end internal temperature* for Pyeon yuk(a slice of boiled shank meat)
in various phases of product flow.

Method Cook /Chill Cook/Freeze

Time & Temperature ) Time Temperature(°C) Time Temperature(°C)

Phases of product flow Unit Mean Mean Range Mean Mean Range

Cooking

Boiling hr. 2.30 92.8 91 ~94.5 2.30 92.8 91 ~94.5

Pressing hr. 2.50 41,3 40 ~42.5 2,50 41.3 40 ~42.5

Slicing min 21,2 37.3 36.4~38.2 21.2 37.3 36.4~38.2
Packing min 20 28.5  27.9~28.5 22.5 25,8 25.5~26.1
Cooling min 40 7.1 6.8~ 7.3 40 6.8 6.4~ 7.1
Storage

0 week day 2 4,1 4.0~ 4.3 2 -9.3 -9,1~-0.4

2 weeks day 14 1.9 1.8~ 1.97 14 —18.9 -18.6~-19.2

4 weeks day 28 1.05 1.0~ 1.1 28 —20.8 -20.5~-21.0

6 weeks day 42 0.9 0.8~ 0.9 42 —21.5 -21.2~-22.4
Reheating min 1. 40 52.7 50.5~54.5 2.35 60.7 60 ~61.3
Holding & Assembly min 30 17.0 16.8~17.2 35 18.1 17.5~18.5

a. Values are for end point temperatures; values for packing and cooling are for

whereas all other mesurements were directly in food.

surface temperature

Table 3, Measurement for time and internal temperature* for bindae deok(green bean pancakes) in
various phases of product flow.

Method Cook/Chill Cook/Freeze

Time & Temperature Time Temperature(°C) Time Temperature(°C)
Phases of product flow Unit Mean Mean Range Mean Mean Range
Cooking min 83 79.6 78.4~81.0 83 79.6 78.4~ 81.0
Packing min 19.5 25

first bag 59.8 59.0~59.9 €0.0 59.0~ 61.0

last bag 55.0 54.0~56.0 56.5 56.0~ 57.5
Cooling min 40 8.4 8.3~ 8.6 40 8.1 7.9~ 8.3
Storage

0 week day 2 4.3 4,2~ 4.4 2 —-3.4 —8.3~— 8.5

2 weeks day 14 2.2 2.1~ 2.3 14 —18.9 —18.7~-19.2

4 weeks day 28 1.3 1.2~ 1.4 28 —20.1 —19.4~-21.0

6 weeks day 42 1.0 0.9~ 1.1 42 -21.0 —-20.9~-21.2
Reheating min 14.7 69.3 67.0~72.4 18 71.0 69.5~ 73
Holding & Assembly min 30 58.8 58.5~59.1 30 59.1 59.0~ 59.3

a. Values are for end point temperatures: values for packing and cooling are for surface temperatures.
whereas all other measurements were directly in food.
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“Table 4, Microbiological evaluation of Pyeon yuli(a slice of boiled shank meat) in various phases of

producet flow. (58] : CFU/g)
Method Cook/Chill Cook/Freeze
Total cell count
Phases of product flow APC-md ASCe Ssf AFC-m ASC SS
Raw 6.4X10° 22 146 6. 4% 10° 22 146
Cooking 5. 7X 10 10 36 5. 3% 1(? 12 58
Cooling 1.3x16° 31 70 1.1x16° 31 72
Storage
Az 2. 4% 10 43 55 6.8%1(2 40 45
Br 1.5%10* 82 68 4, 3X1¢% 52 56
Ce 4.1>10% 45 47
Reheating
A 68 32 20 63 31 12
B 105 47 17 52 30 10
C 49 42 10
Holding & Assembly
A 144 30 23 86 28 20
B 169 32 31 72 33 28
C 80 31 30
a. 2 weeks b. 4 weeks c. 6 weeks d. Total mesophillic Plate Count e. Anaerobic Spore Count

f. Salmonella & Shigella Count d~f. Expressed as colony forming unit per gram(cfu/g) of samples:

mean of three replications
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Table 5, Microbiolegical evaluation of bin dae deok(green bean pancakes) in various phases of product

flow (CFU/g)
Method Cook/Chill Cook/Freeze
Total cell count
Phases of product Flow APC-m¢ ASCe ssf APC-m ASC sS
Raw 1.7X10* 20 100 1.7X10* 20 100
Cooking 1.4x10° 10 30 1.5X10° 13 25
Cooling 2.8X10° 18 40 2.1x10° 30 38
Storage
As 2.1x10° 32 58 1.7X10° 32 40
B 2.9%10¢ 50 65 1.5x10° 30 30
Ce 1.6x10° 35 25
Reheating
A 585 22 20 390 20 20
B 630 19 30 378 22 18
C 4038 30 20
Holding & Assembly )
A 750 28 30 518 30 32
B 800 24 48 440 40 40
c 510 35 47

a. 2 weeks b. 4 weeks c. 6 weeks d. Total mesophillic Plate Count e. Anaerobic Spore Cotnt

f. Salmonella & Shigella Count d~f. Expressed as colony forming unit per gram(cfu/g) of samples;
mean of three replications.

< Bobeng 3} David of 9j3] 435 HACCP(Hazard WA T AR 4D AL 2 4 ,}5{13}_’_ £3]
Analysis Critical Control Points) 7] e £ 8¢ ok 238 SE4ES A AR AL 5T T F
detx 2aERewl, o4 Ze A4 A A4 AL E(—20~-23.3°C)e A AFstE Ao AFs
A 8] 49273 LxAE Y critical control points L AFA=d EAAHYWE ez gtk ¥ A -
24 hSATE AR JAukA JAdA g4 WEA g4 F microwave oven & A-§3 At Rk
A9 g Fo] FAHE A £ 4 dod YFA Ad AL Audss wUddy AT (APC-m)7}H
A3 microwave oven & o]-&3F LD g = £33 )8 FL=E gL o] = microwave(2450MHz) 7} 4
o)z et F9 asst §1-4& Vel glel Bunch®§-2 ¥ A
25} beef soy loaves & microwave heating & g+ 2
st AFFt a2A ZeHgsn Radgs. 2R
1) Microbiological Evaluation. Holding w4l ol A 2437 A =49 ATy 371
A, Lol BT 4 AAdse A T9E Tble A0 2ol wAg Afew Wl
Table 4, Table 50 bepulglch. Table a4 apjsg &0l REW Aelzha neixe 224 45 (precoo-
S nedd B4R AdzARG God @y Ked fod) & clgThe of A= IAL AL 7
AFHAPC-m)7F 2A Basged WAdgAds  TOE AATHEl de plastic film o2 233t
i SASgE. ARYE SHud, dPARe 3 L2 FTA (asteurization) § & F FHYTL
o 9ZFuE & fFEAPC-m)sb =sbgmA 4 00 E(—20~—23.3°C)el A AAslE Aol AT FHE
O RBHE FE5Y gAYoeE ATyde A TRAAF Ex dAANE Wy d4h
A3 5o A Eel g3 wsh o] vebd 7 el Table 5ol EA|5 ksl o] Wwe A$dE X
gte] WEAF Fdd = AFr1zbel Auztd] Wt o g5 Fo WARAdA AT (APC-m)st FrhsEl

2. nlMEsty otE ol it HWIL
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Table 6. The biochemical test of two menu items in various phases of preduct flow.

Samples Pyeon yuk Bin dae deok
Storage method
Broth culture De Ee D E
Phases of product flow i Se S T S T S
Raw — - — — — — _
Cooking — — - — — - -
Cooling - — - — - —_ —
Storage
Ae - - - - - - -
By — - - + - - -
Ce — - -
Reheating
A — — — — — —_ —
B — —_— —_— —_ — — — _—
C _ _ _
Holding & Assembly
A + - - - + - - -
B - _ _ - _ _ _
c . _ —
A. 2 weeks b. 4 weeks c¢. 6 weeks d. cook/chill e.cook/freeze

f. Thioglycollate broth culture

43 43 9 YFAFIAE e %} gou g
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AR 4% 10~142 I E FFA A} Frbz Lok
A7t BANAE LAHY REAL ARE KA
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EASG ot 2R g FLHP o, g
%9 A WA -3F A% ADRFdd FA Sal-
monella & 43 & microwave heating ¢] <&] 74
HPA Y Agd A2 E 4 gk A =51
oA microwave & F el Fale] o Fila gl =,
BAIE-2* microwave(2450MHz) 7} =1A4] 204 ¢ &)
AE TAEZY ZEAELL HAAA ATEHNE
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Table 6] vhehd AstE 94 - Y5EE ARG
I} H) o o] 1194 C. Perfringens C. botulinum =}
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FAZL F LFEP‘/P o8 colony & el FF 3] 43
b QAANSWE AXF Adde] 2 Az C. Per-
Ffringens, C. botulinum % Salmonella F-& A E5 A
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o A& 25F HOldingﬂ' T F487 A AW S
3 4F FO UAAFAA ALY Fol . £FATIE
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A8 WA WA Staphylococcus epidermidis o)
A2gmed ot WAshs St} Holding 3 ¥
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Table 7. Mean scorese for sensory evaluations of Pyeon yuk(a slice of boiled shank meat) and
significant differences’ related to refrigerator storage time.

Storage method Cook/Chill Cook/Freeze
Storage time Sd

Characteristics Az B A B ce
Flavor

Taste 4. 2a %3, 28 1.67 3.7a *#3.48 2.88

Aroma 4.0 #*2, 88 137 *+3, 38 3.08 2.78
‘Texture

Hardness 4. 6 *3.78 2.67 4. 0 **3,78 3.48

Chewiness 4, 5a *3.88 2.47 *3,88 3.88 3.68

Moisture Content 4, 4o *3.58 2.97 3.8a *3.68 3.58
Color 4. 9 4. 3 **2.58 4. 4da 4.28 418
Appearance 4.2a 3. 7a 50, 48 3.8a 3. 6a #4358
General acceptability 4, 4a *3.28 1.68 4, 2a %3 3 3.08

a. 2 weeks b. 4 weeks c. 6 weeks d. freshly prepared sample.

e. Means based on evaluation of 10 judges, scale of 1 to 5 grade. (1 : bad~5 : very good)

f. Means on same line followed by different letters are significantly different according to Duncan’s
New Multiple Range Test. : '

* Indicates significant difference at p<{0.05 and **significant difference at p<0,01.

Table 8. Mean scorest for sensory evaluations of bin daedeok(green bean pancakes) and significant
differencest related to refrigerator storage time.

Storage method " Cook/Chill Cook/Frezze
Storage time Sd

Characteristics A2 B A B c
Flavor

Taste 4. la 3.8a **2.58 3, 7a 3. 5a *¥2.88

Aroma 4, 1l **2 78 2.38 **3,08 2.88 2.78
‘Texture

Hardness 4, 4o **3,78 2.9 4, 2a *3.88 3.88

Chewiness 4, O 3. 7a *2.88 3.6 3.8 3.6

Moisture content 4.3 3.7 3.7 4.4 4.1 3.8
Color 4, 2a 4, 2 **3 38 4.2 4.1 3.7
Appearance 4 4o 7 **3,78 2.9 ¥*3.78 3.78 3.78
-General Acceptability 4, 1a 3. 7a **2.78 3. 7a 3.5a **2.98

a. 2 weeks b. 4 weeks c. 6 weeks

d. freshly prepared sample.

e. Means based on evaluation of 10 judges, scale of 1 to 5 grade.(1 : bad~5 : very good)

f. Means on same line followed by different letters are significantly different according to Duncan’s

New Multiple Range Test.
* Indicates significant difference at p<{0,05 and
** gignificant difference at p<0.0l.
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ol A 44 (p<0. 01, p<0.05)8 Ao & 121&14— 4%
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4 £9¢] sensory quality & A=A /- gtz P2
11 microwave heating A]z7}e] Z7}¥e¢} whel mois-
ture content 7} Z4AH B2 A4d A=A AT £
LA & AR Aok It =3k H
(3) Color & Appearance

AT o) F Y WAANAF A S, AtAA S
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