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Abstract

To meet the demand for high quality of foods with the expanded implementation of foodservice into
kindergarten, and to make the efficient use of resources, the necessity of introducing central production unit
with cook/chill system into kindergarten foodservice is getting increased. The purpose of this study were to
develop standardized recipe applicable to cook/chill system for kindergarten foodservice and to evaluate the
microbial and sensory quality. For quantitty production of cook/chill system in kindergarten foodservice,
Various Bulkogis were selected as menu items. The followings are summary of the results: 1. Standard
recipes to produce Various Bulkogis(Broiled Sliced Meat with Sauce) for cook/chill system have been
developed. 2. The microbial quality of Various Bulkogis during 10 days chilled storage was very good. And
in this experiment, the stability of storage of standard recipes of Various Bulkogis at cook/chill system was
proved for 10 days. 3. All of the items of sensory evaluation of Bulkogis has no significance between the first
day and the third day of storage, except the color of Pork Bulkogi (P<0.05).
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2377)59] Steam Convection Oven Z Cook,/Chill System-& #|A|s] 7 ... 47
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(Department of Health and Social Security)*?2] W§-7t 7]
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X% Y A5 Table 1~Table 3¢ A A|5]e] gjc}. 0]
o] gl e YR g AF-ellA EHoprldt o™
o] 7|3 % FAF AFE B, 54 T 71 FelA ¥
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2 71202 sse”.

W ¥3712) A5 1418 FAB)E 27
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200CAH 358 BaAAY, A=A b dE
7.5% Basiick 13 ke F 432718 A 29
# A4E e 2 Fhe @ W HED O
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system -3-8-A] o], blast chillerol| 4] E37]9] W% &=
7} 3°C o}sl7} HA FE5BAL F 3 2= 3C o]
s 24 2 A4 WA 3~5U7F Rt F,
A7ba w2418l ool wed 1A= P49
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A 35802 AAFGA, 64 ER] o = 10%
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HR|Ba7)e] AS- 1 ERY 44 E)rE 2T
w old & 12} 7}9 A]Zbe] superheated program
200°Coll A 4% F a3, 65 EN] U uf& 8%
2asjgeh 1 71 F AR 11 A A2 B
He The 21 1S B W 16 =AY o 2-38
Zat 71d3lgdl. Cook/chill system -$-8-A]ol, blast
chilleroll 4 =) 7]} W% =71 3°C o]3lr}t A
F5P23 3 WA L% 3°C oldlEE A B A
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o] ofoll w2} 15| ERL] FQ41)Y He rtE s
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Table 1. Standardized Recipe for Bulkogi (Broiled Sliced Beef with Sauce) appicable to Steam/Convection oven and

Cook/Chill System

S 2] 1 Y ol

#%2]7]1A]: steam/convection oven

* %2 Z71(Program, Temp., Time): superheated 200°Cell#] 3.5~7.5% 7}d & — AA A= H9F F — 1-25%8 ]

71

*Z2| &7 FEH(EE 1 kg, 2% 47 cm X 27 cm X 6 cm)

*ZE ¥ 1A EAG ASE(Yield): 1.9 kg (Fo}l 2420 %) w-frolgA] 191 8A-gaF(Portion size): 79 g w1 w4 &=

(Temp.): 65°C
A5 PEETE I MR RS
T
SAeTF T AT T e
w * = Lo N L (3
A5n ) (® T () (®
17 09144 1,200 1,200 50.0 500 1. 178 4x5%x04 cmZ A2t}
Az} 06206 200 235 8.3 98 2. A= 4m ZHolE Ay, eleijAle A4
Arelzly)A 07002 200 220 83 9.2 22 4% 8sle] Aol5 7 9EE 4cm A
=1 06055 200 208 F 170 83 8.7 o]l2 AMch.
3. obe A oA E, A% el vle &
oA F& Al
4. A=) Hzr)9} 3z Juoix] i
e, 27, A 1E, 33278 ol &
Aol 3087t AL}
PaEY 5. 48l zu), elejuAl G-g- el A=)
6. superheated 200°Col|lA] 108-7} A7 &, of
wi 08048 90 120 38 5.0 o) az} 1~641ENY of 3.5~7.587 7td%
A7y 06122 26 33 1T 11 14 g, A2 )E AA b & 42 1-25
vl 06070 30 47 2T 13 2.0 27t o] spedgic)
A 7¥3} 16001 102 102 6T 43 43
ey 03020 52 52 4T 22 2.2 Cook-Chill System -84+, Blast Chillero]]
712 14020 26 26 2T 1.1 1.1 A AT Y2t LX) 3C o)zt HA F
= 16008 12 12 2T 0.5 05  Zuyzksle], YARLE 3C ojslEl:= 4] B
FEs= 16049 3 31T 0.1 0.1 T AL Y7o 3~59 B Faridd

W= ofel wle} 1~641Ee] o} regeneration
program 140°Co)A) 3.5~10%-7r 7193 F A
w5}

K1 EFel A FFRA:

ok 111 cal, &84 109 g, v]ep?] A: 1054 RE, Blel"l E: 0.5 mg, v]ebql C: 3.8 mg, B]EP] By: 0.06 mg, Ble}3]
B,: 0.15 mg, 1}o]o}al: 2.44 mg, ¥)elT] Bg 0.06 mg, 44k 0.99 mg, Zh4: 28.8 mg, ¢l: 93.1 mg, H&: 1.9 mg, o}4:

0.0 mg

*F2) % A

ofu} Sof okl E sl MEAY

=9
Hu =

ot o= 4

el AT Al 63 AR Algedotre] Iws e} dXF

£ regeneration program 140°Cel|A] SE-° 2 33}
3L, 65 B oFd ol 12802 A

T e]Ewr)e AT 1HENS] F4A1EE
Z2)d o o< F 1a} 7} Al7ke] superheated
program 200°Collx] 4%-0] B Q3}x|ql, 64 EHMS] o
o v 6fel syt 13 Jld F e8| E
A A 2 AL g 23 1S ¥ w164
Edd w 1~1.5% F3t 7193t} cook/chill system
£.g.4]0]|, blast chillersl 4] $2]&17)2] & &7}
3°C o]3l7} HA F5347) 3 B3 2 X 3°C o] 3
A 2 A4 Akl 3-597F B’ F, A7}
A = 2419 ofdl wel 19 Ed ] oF 2421y

L
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£ 719 2% % regeneration program 140°Celjx} 5.5
Fo2 A a, 641 =W o = 10802 A
gshalet.

Azke) WA AL AR FYA o
AL &3] 3] A8 A=l dFdAE A 6
A s mms) A AZoH, Zo)A) mE AT
A BAE s, AE] ARSI} A7)
P PUFE Trlakl, A 224 Bol A
e ©91Q) Cup, Tsp. tsp. B A5 59 $FOE2®
Brlatiet = 24 19182 JF=E vl AlltsiA
A=, AN dpsel TR BF Y
AR Foda FF4 BA sk
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Table 2. Standardized Recipe for Pork Bulkogi (Broiled Sliced Pork with Sauce) appicable to Steam/Convection
oven and Cook/Chill System

oxm: A8y 24§38 FeolH 22717} steam/convection oven

* %] 27 (Program, Temp., Time): superheated 200°Cel|A] 4~8% 712 & — A 2w 4o F — 2-3% ¢} 714

* 2881 4 EHEEE 1kg, £33 47 cmX 27 cm X 6 cm)

*ze] 3 141 EN 4EaH(Yield): 1.9 kg($-o} 24Q18) kfrobg2] 1818A)Z=k(Portion size): 79 g A A w2l 2%
(Temp.): 65°C

b 191

A8 1 E=AG F3 Zop
A T SrEE A% =
o * = o A it
Amd AREE TG et T Te @
=] 27} 09054 1,200 1,200 50.0 50.0 1. SirR]377)E 4x5%x04 cmE 22}
o=} 06204 100 119 42 50 2. disbs ojdw, mela] WAL AlEE 4%
AxelglsiA 07002 200 220 13 83 9.2 n3le] AeojTc).
3. A7k wlE] £ WoFa, BgdE 35
Z o dArg wHEd).
Fd7h 4. A= 7)ol 3] opd AL Yol W T F
21e) okl S Yo 3087 A9)Ect.
Kikdly 16001 102 102 6T 43 43 5. superheated 200°Col 4 1087t <] d7 F, <F
ek 03020 52 52 4T 22 22 o we} 1~651EMWY o 4-8% 1T b,
FENE 16005 14 14 2T 0.6 0.6 R 7712 A e A A3 2387
v 16006 51 51 3T 21 2.1 o 7@l
nhs 06070 30 47 2T 13 2.0 ‘
37 06122 26 33 1T(A74F) 11 1.4 JCook-Chill System -3~&A]+=, Blast ChilleroA]
NArZ 16008 12 12 2T 0.5 05  AlZe] B Lmst 3C olabr} HA B
Fajls 16049 3 3 1t 0.1 01 7], YRALE 3C o]t &4l nw
EiE 15044 30 30 2T 13 13 g JAze) 359 BA% F, At
A7 & 14020 26 26 2T 1.1 1.1 X o)l we} 1~64]EMYn]| regeneration

program 140°Coll4] 5~1287F 71dg 3 x4
gk

K*1Q1 2ol ogl <dofE-A:
oJek: 178 cal, hal: 8.6g el A: 6.4 RE., v]e}wl E: 0.3 mg, H]el2l C: 2.6 mg, ¥]Elsl Bl: 0.27 mg, W|Et=]
B2: 0.12 mg, v}o]o}al: 2.87 mg, BlelTl B6: 0.32 mg, 4k 3.08 mg, Z4: 19.5 mg, Ql: 1142 mg, H¥#: 2.1 mg, o}
«: 1.1 mg

* o] 5 AR
oot} w2 5o oblE 7hesl Aol Holx e
A FHVEE A 63 D] AFAPE] me st AN

WATTL A2 et

el E17], HXEr], SelEwr] 2R
Buckalew Z*"0] | A|8F F4] A 24]9] v AF 7%
7] 5% 719 - blast chillerol] o] SA]9) Y& Q, 3714 AATFS 5.00Log CFU/g, AHTS
£} 90 o]ujel| 0~3°C o2 ERIEE Fuzt 2.00 Log MPN/g& wkE3lgion, o]& $Ale] WA
A7) e, 0~3°Co] 4] A4 el vt 1042k A 104 E<t I EA o= kA sl -2

e 2ot
Aejo] zejgalst v 102 ko] v BE EAY gy £9¢ x| 77]E steam convection ovens]
A3}, gt o] velteh.

2. ME JiZi0) IIE DjMEXN EF9| #sl &
AA} 7|7kl WE v AEA wsl #F-L Table 49}
2ol AAE A5 e 9E B, X8, 28

A Fbdze] & F FSPAste] PR A 594 Fol
3719 2%, YA AR 104 5 3714 AT 3714 AAFE57} 5.16£0.00 Log CFU/g2 et x
gdre AR Ve, oA A A
AFa F27 A4 et AL x50 A ert
A8 37] wEolztar stl.lm, o1& ohA| A
713k Ax} 5714 AAT57F 4.25+0.22 Log CFU/
g2 ZF43led Buckalew S°00] AJAIE F4] A 49
WAL 71Eel, 2714 AATS 500 Log CFUgS

=7} 2.80+0.07~3.69+0.09 Log CFU/go]4lx, A
FTE Aoz et 9B As, B3
27} 109 FoF 3714 AAFF7} 3.0840.08~3.98+
0.02 Log CFU/gel%l L, dIATTL H4 22 eyt
o} 8|89 A4, ¥A AR 104 F<k 5714
HAAFS7} 3.3840.09~4.53+0.21 Log CFU/ge |l 2L,

gRzelBes)) A 147 A 4 5(1998)
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X9 FAo ALslr] 93 237159 Steam Convection Oven ¥ Cook,/Chill System$- #| A= A - 51

Table 3. Standardized Recipe for Duck Meat Bulkogi (Broiled Sliced Duck Meat with Sauce) appicable to Steam/
Convection oven and Cook/Chill System

LA 22| B I 22 H3: FolH Za]7]A: steam/convection oven
8] %7 (Program, Temp., Time): superheated 200°CellA} 4~6% 713 F — AA A2w HAFE F — 1158 1] 71d
* 2] &7 FAEMEE 1 kg, £3F 47 cm X 27 cm X 6 cm)

*Z2 & 13 EqT AEEk(Yield): 14 kg@rob 24918) KfebF4] 1908 A3 (Portion size): 58 g kA 2=

(Temp.): 65°C

- , SAHEE TSl e e
Asd ARHE T g TR ® @
SElar 09186 1,200 1,200 50.0 500 1. L2Ae 04cm FAR A2, dukes
= 06204 35 42 1/39 1.5 18 ﬂ—@ﬂﬂﬁ}

2 BHee FA oAl
SN
3. oAl ohs, AR, A0, A%, 28}

2, 932y, Aag, TN, A%, Wl
E5 4ol ohdA 1S mrEC),
a3 4. ﬁE%ﬂfﬂ] iwah)r 2 =g o b
Aol 3087 AEch
A 7R} 16001 102 102 6T 43 43 s, superheated 200°Cef|A] 1087 o dat &,
A 03020 52 52 4T 22 22 oFol] me} 1~621EW Uu) 468 7pd =,
RiE 16005 6 6 1T 03 0.3 AA A= FHAde] F ok 1158 ¢
A 16006 51 51 3T 2.1 2.1 Sk
olg 06070 30 47 2T ") 1.3 2.0
A7 06122 13 16 0.5T(A7E) 0.5 0.7  JCook-Chill System $-8-A]%, Blast Chiller
N 16008 12 12 2T 0.5 05  olA] AlEe] YR 25} 3°C o5} HA
Fasle 16049 3 31t 0.1 01  Fyzeled, YALn 3°C o|dtE = 24
2z 15044 30 30 2T 13 13 33 e Wakwe) 359 w@st 3, )
272 14020 26 26 2T 1.1 11 7} Sui= ol ule} 1621 EAUT re-

generation program 140°CellA] 5.5~108-7F
F1de chg 49T,

Qe o B
odk: 122 cal, T4 104 g, H]e}l A: 504 RE, vlelql E: 03 mg, H|El? C: 0.8 mg, B]E}=] Bl: 0.12 mg, Blelwl B2:
0.13 mg, vto)olil: 2.05 mg, vlE}l B6: 0.32 mg, G4k 0.08 mg, 4 222 mg, l: 65.7 mg, FHE: 0.5 mg, o}d: 0.4 mg
*Z=o| U HAlek
Hy. ‘:_4 °]:7‘HE 13015

*q=el AR A 63} i%‘%*f’% AEFedprhae] e dAF

Table 4. Microbiological Evaluation of various Bulkogis (Broiled Sliced Meat with Sauces) for Cook/Chill Product
Mean+Std. Dev.

Storage period (day)

Sample Microorganism

0 1 2 3 4 5 6 7 8 9 10

Total aerobic 280 281 299 320 320 369 336 310 3.60 326 326

Beef Bulkogi bacteria (Log 'CFU/g) =+0.07 +0.02 +0.09 £0.17 £0.17 £0.09 +0.10 £0.17 £0.21 +£0.24 £0.24
Coliforms (Log "MPN/g) °- - - - - - - - - - -

Total aerobic 320 344 389 3.08 340 3.69 382 358 382 398 3.63

Pork Bulkogi bacteria (Log CFU/g) £0.03 +£0.05 +0.01 £0.08 £0.35 +0.08 +0.03 +£0.01 £0.02 £0.02 +0.03
Coliforms (Log MPN/g) - - - - - - - - - - -

Total aerobic 338 340 414 420 447 416 453 444 419 450 441

Duck Meat Bulkogi bacteria (Log CFU/g) =+0.09 +0.02 £0.03 £0.08 +0.08 +£0.15 £0.21 £0.43 £0.10 +0.06 +0.02
Coliforms (Log MPN/g) - - - - - - - - - - -

'Indicates colony forming unit.
“Indicates most probable number.
*Not detected.
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7} 2] & 2 2 (p<0.05) F9fr}. Table 78 28] ET
719 Rt HSoleh. Il shrbA R
RE 37} el folAl Ao)rh A8 e
233krh(p<0.05).

Table 5. Mean Scores for Sensory Evaluation of Cook-
Chilled and Steam/Convection Oven reheated Beef
Bulkogi (Broiled Sliced Beef with Sauce) related to
Refrigerated Storage Time

Mean + Std.Dev.

,x], .71

o

= gy

= o] 59| FeAAF Anke] AN Ql -8 % 357}
94 WA 7 FelA E3r)9 A$ xa] Fdo] 620+

1.4273), WA A 32 3 4719238 9o} 5.934-1.03
Holod 3, x| Errie} A4S =& wdo] 7.4040.51
A, A A 39 F Arkdd 35 72010563
olglon, er]E3r9 % el Fde] 7.0040.66
A, WA A7 3d F AArtdg 4971 6.80+0.861
o]%itt.

ol8gt A3= w7, HAEwr], L8E19
_‘1% 7ol glolA) 28] gl v)s) %ﬂ A% 39

Z A7’ ALt AL foA FAS BelA| o
growl, Zztsl Ao glels B A7k BT A%
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Table 6. Mean Scores for Sensory Evaluation of Cook-
Chilled and Steam/Convection Oven reheated Pork
Bulkogi (Broiled Sliced Pork with Sauce) related to
Refrigerated Storage Time

Mean + Std Dev.
Storage Time (Days
Characteristics £ (Days) T-value
0 3
Appearance 6.07£0.70 5.80+1.21 0.74
Color 6.47+0.83 587+0.74 2.08*
Flavor 6.87+1.36 6.27+1.22 1.27
Tenderness 7.40+0.83 7.00+0.66 147
Chewiness 7.60+0.63 7.27+0.96 1.12
Taste 7.47+£092 693+t1.16 140

Feeling after Swalling 7.13+1.30 6.53+£0.99 142
Overall Acceptability 7.40+0.51 7.20£0.56  1.02

*p<0.05.
Ranked from 9-very good to 1-very poor.

Table 7. Mean Scores for Sensory Evaluation of Cook-
Chilled and Steam/Convection Oven reheated Duck
Meat Bulkogi (Broiled Sliced Duck Meat with Sauce)
related to Refrigerated Storage Time

Mean + Std.Dev.

Storage Time (Days)

Storage Time (Days)

Characteristics T-value Characteristics T-value
0 3 0 3
Appearance 6.00+0.85 5.93+1.03 0.19 Appearance 6.93+1.10 6.27+1.10 1.66
Color 6.53+0.74 6.33+1.35 050 Color 7.07+£0.70 6.60+1.18 131
Flavor 6.60+0.83 6.53+0.74 023 Flavor 6.40+1.55 7274110 -1.77
Tenderness 6.40+2.20 620078 0.33 Tendemess 7.00+196 6732110 0.46
Chewiness 7.13+1.77 6.00t141 0.63 Chewiness 7.67+1.68 693+1.38 1.31
Taste 6.80+1.15 6.00+1.13 1.92 Taste 7.07+£0.26 6.4741.46 1.57

Feeling after Swalling 6.00+0.66 6.07+1.67 -0.14
Overall Acceptability 6.20£1.42 593+1.03  0.59

Feeling after Swalling 6.27+1.44 6.53+1.19 -0.55
QOverall Acceptability 7.00+0.66 680086 0.72

All of the items have no significance (p=0.05).
Ranked from 9-very good to 1-very poor.
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All of the items have no significance (p=0.05).
Ranked from 9-very good to 1-very poor.
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