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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,
Korean traditional starch foods were selected as menu items. The followings are summary of the results: 1.
Standard recipes to produce Various Boiled Rice (Boriebap and Yackbap) and Rice Cake (Chapsal-pat-sirutuk)
for cook/chill system have been developed. 2. The microbial quality of Boribap, Yackbap and Chapsal-pat-
sirutuk during 10 days chilled storage was very excellent. And in this experiment, the stability of storage of
standard recipes of Boribap,Yackbap and Chapsal-pat-sirutuk at cook/chill system was proved for 10 days. 3.
In the result of sensory evaluation, apperance of Boribap was decreased significantly on the third day of
storage (p<0.005). The rest of the item of sensory evaluation of Boribap has no significance between the first
day and the third day of storage. The tenderness (p<0.05) and gelatinousness (p<0.005) of Yackbap had been
rated high significantly in the third day of storage than the first day of storage. The rest of the item of sensory
evaluation of Boribap has no significance between the first day and the third day of storage. The color and
chewiness of Chapsal-pat-sirutuk was decreased significantly on the third day of storage (p<0.05). The rest of
the item of sensory evaluation of Chapsal-pat-sirutuk has no significance between the first day and the third
day of storage.
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Table 1. Standardized Recipe for Boribap (Boiled Rice and Barley) appicable to Steam/Convection oven and Cook/

Chill System

D R L P I
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¥ - 108 =
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Table 2. Standardized Recipe for Yackbap (Glutinous Rice mixed Sugar, Dates and Chestnuts) appicable to Steam/

Convection oven and Cook/Chill System

&A1 - opy PR

z87)A

: steam/convection oven

* 2] 27 (Program, Temp., Time): autosteam 40~60% 7} (@54 R 7]) — autosteam 40~60%- 7} (b #71)
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w72 ¥ 14 E0t} AREa(Yield): 3.45 kg (§o} 482E) h-frolFA] 1818 A|F=k(Portion size): 72g HAA w2 =

(Temp.): A&
Az 1 =g & frolF4l 128
Z 2] = A
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Table 3. Standardized Recipe for Chapsal-pat-sirutuk(Glutinous Rice cake covered with Red-beans) appicable to
Steam/Convection oven and Cook/Chill System

L R e A ] oA $3 "W %#]7]A : steam/convection oven

* 72 371 (Program, Temp., Time): autosteam 40~60% 7}

*Z2] 8+ B-F JENEH 1kg, £ 47cm X 27cm X 6cm)

*Z28 F 14 EWG ASS(Yield): 4.7 kg(frol 48%08) KfrolF2] 1918 A-Zek(Portion size): 98 g *4A w2
(Temp.): A&

A B 1 H=dn = folga] 198 F=F
=z 9 #HF A
AR AFHE £ E TUHE T oA THEE)
4715 01081 1,600 1,600 1% 33.3 333 1. 3&7F5d &F 1T, A8 2C, & 2/3CE
T 16024 16 16 1T 03 0.3 Ao Aol Wk
wWAdel 03020 360 360 2C 7.1 7.1 2. Hue] AL %ﬂr 2l o] B8 B 4k
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A=k 204 cal Pu8A: 53 g v|EbEl A: 0.2 RE. ¥]glul E: 0.1 mg H]E}3) C: 0.0 mg ¥]E}el By 0.12 mg ®lel?] By
0.03mg }o]o}Al: 0.83 mg H]E}El Bg 0.10 mg FAk: 2.26 mg Z5: 22.6 mg Ql: 109.7 mg A¥: 1.0 mg o}d: 1.1
mg
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Table 4. Microbiological Evaluation of various Various Boiled Rice and Rice Cake for Cook/Chill Product

Mean + Std.Dev.

Sample Microorganism

Storage period (day)
o 1 2 3 4 5 6 7 8 9 10

Boribap (Boiled rice

Total aerobic bacteria(Log 'CFU/g)

and barley) Coliforms(Log “MPN/g)

Yackbap (Glutinous rice  Total acrobic bacteria(Log CFU/g)

mixed with sugar, dates,

chestnuts) Coliforms(Log MPN/g)

Chapsal-pat-sirutuk

Total aerobic bacteria(Log CFU/g)

'
'
'
'
'
i
'
'
'
'
[

(Glutinous rice cake

covered with red-bean)  Coliforms(Log MPN/g)

‘Indicates colony forming unit.
*Indicates most probable number.
*Not detected.

24 WAz 9 1047t AArsle] xelgddzl =t
10 Eete] PAEE BA8 A9, o] F BFoA &
Aoz velgr}. o] 2 Az FEYLEY %
107 o] valyt, ofy, g R o] YA B
ol vl EH o2 $¥3}A] ehghi-S 2v g}

2 WA A Falolla] Ao EAA HA =
d), Dennis®} Stringer®= 70°Col|A] 28-F-9} z|71d st
SR skt sl o, Dahl TP HE
7td 2571 74C oA 7350l WIAEA FAA £
A7F gdekz sk}, Lighte} Walker®E= HACCPe|
#]-4-3}7) 93} cook/chill system?] Diagramol|A], 7}
259l A7tE L5 2 74°CE FAE

b Listeria monocytogenes-& 70°Cel|4] 28 714
Al Algezb 10° oAk ZrAaRcka 1™, Yersinia
enterocoliticazr-& A 2% beef roast &) A] Y-
X 60~62°CollA] ApEgichar ghe™

= Sandys¢} Wilkinson™& Z2] ¥ =& A3 Aol
Az 2. do] deupx] o= 3t Listeria monocyto-
genes7} A7t ol o3l Apg”rtar sodct.

2t} cook/chill system@] S-A] 0 2 AMR-E] 37 9lO
U A A F Ak E A g a2 jely,
trifle, mousse 5-2] WFA] F£F-o] LA Hls A] &2
A 72 &l s34 o] Wasicly & 4 gl

meba] B Qe AT S AR = 4k
Aut Bk, ofgl, AEAFE 5Fo) gleir], AH
A 7Gx g Aol ARAFE AHeR F
23] Apd & 5 gle A ER 4] BAA A2
T 4L up2 F7] ¢ot= & 7o' AlgE.

3. ME7|ZH] e 2SH SEQ gt 2E
gt dAz) 2 10 F HAEA o E oY
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srla & e Ao o53A] G IFE
AAF2A 7}217F 91-& ZAelt). ujelr] Table 5~79|
A o382 cook/chill system &d--ol|4] FAEE A
A717ko.2 AR e, WA AA 34 $2 AL
AE 27 Ao Ax}e} v)as] ®gicl.

Table 5¢]j4] B0, Bejgte] FaHAL A= £
g 3o wapitat A4 3l Azt gt Byt zlel
Lo)A-el o] Bl BEAL 2T Wo]:(p<0.005),
yez] 2E 5L fojzjal ze|rt A3 ehiA|
sFgket.
oo W57 ALS Table 6ol Vel =0, 2|
ot wla] AAF 3ol A7FARE 2Pl oA, A
ZHp<0.05), =] 3.8 A % (p<0.005)e] HE F35743
Ab Azl o eg et e Y| d5E
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HAAPAFY] F5Hrt Hg=E Table 73 Zr}

Table 5. Mean Scores for Sensory Evaluation of Cook-
Chilled and Steam/Convection Oven reheated Boribap
(Boiled Rice and Barley) related to Refrigerated
Storage Time Mean + Std.Dev.

Storage Time (Days)
0 3
Proportion of Ingredients 6.73+1.34 6.40+1.06 0.76

T-value

Characteristics

Appearance 7.274£0.70 5.67+1.35 4.08***
Color 7.00+0.85 6.87+£0.92 041
Flavor 6.00+1.31 5.87+1.64 0.25
Tenderness 5.47+1.81 5.73+1.16 -0.48
Chewiness 5.40+2.10 5.80+£1.15 -0.65
Gelatinousness 6.00+1.65 6.47+1.13 -0.91

Taste 6.47+1.51 5.87+1.13 1.24
Feeling after Swalling 6.13+1.64 547+1.06 1.32
Overall Acceptability 6.7310.88 6.13+0.92 1.83

***p<0.005.
Ranked from 9-very good to 1-very poor.
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Table 6. Mean Scores for Sensory Evaluation of Cook-
Chilled and Steam/Convection Oven reheated Yackbap
(Glutinous Rice mixed with Sugar, Dates, Chestnuts)
related to Refrigerated Storage Time  Mean - Std.Dev.

Storage Time (Days)
0 3

T-value

Characteristics

Proportion of Ingredients 6.601+0.83 6.871+0.64 -0.99

Appearance 6.274+1.28 6.87+0.64 -1.62
Color 6.531+0.83 6.93+0.46 -1.63
Flavor 6.73+1.10 7.00+0.76 -0.77
Tenderness 5.73+0.96 6.67+0.90 -2.75*
Chewiness 6.13+1.06 6.80+0.78 -1.97
Gelatinousness 5.53+1.25 6.80+£0.68 -3.46%**

Taste 6.80+0.94 6.87+0.83 -0.21
Feeling after Swalling  6.80+£0.56 6.60+£0.74 0.84
Overall Acceptability 6.93+0.59 6.80+0.56 0.63

*p<0.05, ***p<0.005.
Ranked from 9-very good to 1-very poor.

A Aol 9lolA], ] Fduct A 3d F A
723lS W9 5 Yol Ag7) F-2H 2 (p<0.05)
723 ot R SHE-2 §-21H 02 Aolr} gigich
= o]5e] WAL Axte] Hukd 8% Hv)
94 "k 7)Fo)A] weldke] A% 27 o] 6.73+
088734, WA AA 3d F AriAE AUl 613+
0.9240]31 37, ofke] A9 x| 2do] 6.93+0.59%,
WA AA 3l F A)71d3 971 6.80+£0.568 012
o], A2 9] A9 x| gdo] 7.07£059%, W
2 A7} 3 F A7t g 901 6.60£1.124 o[%ch
ol213t Axl= mely, ohil, ARVANFY nE 7
ol QlelA e Fded vls) AR 3d F A7
A3 A7 R oA A4 HolA| ¢gher, 7}
Zte] 75 3ielM 5 HrF At 71EA Q] SHE
olsleg vlad okdsltly B 4 Q)7 steam

Table 7. Mean Scores for Sensory Evaluation of Cook-
Chilled and Steam/Convection Oven reheated Chapsal-
pat-sirutuk(Glutinous Rice cake covered with Red-
bean) related to Refrigerated Storage Time

Mean + Std.Dev.
Storage Time (Days
Characteristics ¢ (Days) T-value
0 3

Appearance 727+£046 6871092 1.51
Color 7274059 6.53+0.99 2.46*
Flavor 7.20+137 6.33+£1.50 1.65
Tendermness 6.93+0.46 6.73+0.80 0.84
Chewiness 7334049 6.60+124 2.13*
Taste 6.67+1.23 6.73+1.44 -0.14

Feeling after Swalling 6.80+0.78
Overall Acceptability  7.07+0.59

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

6.67+1.05 040
6.60+1.12 142
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