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A study on the Development of Standardized Recipe and the Microbiological
Assessment and Sensory Evaluation of Various Fish Dishes for Cook/Chill System
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(Focused on Broiled Mackerel, Flounder Stew and Squid Bulgogi)
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Abstract

Standard recipes of various fish dishes for cook/chill system were developed to provide foodservice managers in
kindergarten with more effective management system. Three kinds of fish dishes, Broiled Mackerel, Flounder Stew and
Squid Bulgogi were selected as menu items in this study, and the standard recipes for these fish dishes were
developed through the sensory evaluation, and microbiological analyses were performed to assure the quality of fish
dishes. The microbial counts of the fish dishes which were chilled at 0~3°C and stored for 10 days in refrigerator
were as follows : Aerobic bacteria were not detected in Broiled Mackerel; however, those in Flounder Stew were
2.92+0.01~3.84+0.06 Log CFU/g and those in Squid Bulgogi were 3.16+0.01 ~4.8040.02 Log CFU/g. Coliform
bacteria were not detected in any fish dishes. All the sensory characteristics showed no significant differences
between the first and third day of storage, except the feeling after swallowing of Flounder Stew. Overall
acceptability scores of chilled stored foods in the first and third day were 6.8730.99 and 6.40+1.40 in Broiled
Mackerel, 6.87+£0.35 and 6.73%+1.10 in Flounder Stew, 6.13+0.99 and 6.07+0.80 in Squid Bulgogi, respectively.
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Table 1. Standardized Recipe for Broiled Mackerel applicable to Steam/Convection Oven and Cook/Chill System.
Name of Dish:Broiled mackerel Type of Cooking method: Broiled Equipment : steam /convection oven
YCondition(Program, Temp, Time) : Heating at 200°C superheated program for 4.5~8.5 minutes —

Heating at 170°C superheated programs for 2~35 minutes more
*Utensil : serving pan(weight: lkg, size: 47cmx27cm X 6cm) kYields per serving pan: 1.2kg(serves 24 for kindergartener)
*Portion size per kindergartener: 50g *Optimal temp. of serving : 65°C
amount of ingredients

ingredients R amount per portion
¥ Pel erving P method
fame code edible all quantity edible all
number  portion(g) portion(g) portion(g) portion(g)
4(middle 1. Wash a fish and trim off the fins and tails. Slice
mackerel 11037 1062 1800 size) a3 750 horizontally along either side of the body and
salt 16044 18 18 2T.S. 0.8 0.8 divide into trisection separately. Sift 30g (1% of

the fish weight) salt and marinate for 10 minutes.

2, Preheat the oven to superheated 200°C for 10
minutes. Put the marinated fish on the prepared
grid. Heat for 4.5~85 minutes in case of 1~6
serving pans and heat to 170°C for 2~5 minutes
more.

*Using cook/chill system, Let the inner part cool
quickly to 3°C in a blast chiller and store for 3~
5 days to below 3C. Using rgeneration program,
serve after reheat at 140°C for 3.5~10.5 minutes in
case of 1~6 serving pans.

nutritional analysis for one portion :

calories :90 ka protein : 9.9 g vitamin A : 10.8 RE. vitamin E : 0.7 mg vitamin C : 0.5 mg vitamin B : 0.09 mg
vitamin Bz : 0.23 mg niacin : 403 mg vitamin Bs : 0.13 mg folate : 2.85 mg calcium : 13.0 mg potasium : 114.1 ng
iron : 0.8 mg zinc : 0.4 mg

Yenotice @ You can also roast after pouring the bulkogi sauce or soybean paste sauce.
"The code number of foodstuffs are identical to one of the recommended dietary allowances for Koreans, 7th revision.
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Table 2. Standardized Recipe for Flounder Stew applicable to Steam/Convection Oven and Cook/Chill System.

Name of Dish: Flounder Stew Type of Cooking method: Boiled down in soy sauce(Chorim) Equipment: steam/convection oven.

* Condition(Program, Temp, Time) :
superheated programs for 13~20 minutes more

% Yields per serving pan: 2kg (serves 24 for a kindergartener)

*Optimal temp. of serving: 65°C

Heating at 200°C superheated program for 8.5~10.5 minutes — Heating at 170°C
HUtensil :
Y Portion size per kindergartener: 83g

serving pan (weight: lkg, size: 47cmx27cm X 6cm)

amount of ingredients per

mgredlenfs serving pan amount per portion oo

name code edible all quantity edible all
number  portion(g) portion(g) portion(g) portion(g)
8(middle

flounder 11018 1155 2100 size) 48.1 875 1. Wash a fish and trim off the fins and tail with

) 1(middle scissors. Make dip cuts vertically and cut into
radish 06127 500 526 size) 20.8 21.9 pieces at 2em wide intervals,

2. Cut a radish into slices 0.5cm thick and divide

<Sauce> quadrisection._ into the shape of ginkgo leaf.

. 3. Spicy sauce is made by mixing with the chopped
welsh onion 06306 60 71 2 25 3.0 welsh onion(large type) and garlic and other
(large type) seasonnings.

. 2.5T.S. 4. Put a radish on the bottom of the serving pan,

garlic 06103 38 46 (chopped) L6 19 the flounder on it and sift the spice sauce‘g ?
0.2T.S. 5. Preheat the oven to superheated 200°C for 10
ginger 06179 3 6.3 (juice) 02 03 minutes. Heat for 8.5~10.5 minutes in case of
soy sauce 16001 136 136 8TS. 57 57 20“6 serving pans - and heat to 170°C for 13~

minytes more .
Sugar 03025 52 32 4TS, 22 22 % Using cook/chill system, let the inner part cool
red pepper ) 6500 15 15 25TS. 06 0.6 quickly to 3°C in a blast chiller and stors for
powder 3~5 days to below 3°C. Using rgeneration
Koch'chu jang 16010 17 17 1T.S. 0.7 0.7 program, serve after reheat at 140°C for 916
minutes in case of 1~6 serving pans.
water 400 400 2C 16.7 16.7

Ynutritional analysis for one portion :

calories :79 ka protein : 118 g vitamin A :
vitamin B : 0.07 mg niacin : 2.64 mg vitamin Bs :
iron : 0.8 mg zinc : 0.7 mg

17.8 RE.

vitamin E : 0.5 mg vitamin C : 6.7 mg vitamin B,
0.14 mg folate :

0 0.06 mg
332 mg calcium : 31.8 mg potasium : 61.1 mg

% notice: Pour sauce and put on sliced welsh onion just prior to service.

"The code number of foodstuffs are identical to one of the recommended dietary allowances for Koreans, 7th revision.
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Table 3. Standardized Recipe for Squid Bulgogi - Sliced Squid grilled with sauce-applicable to Steam/Convection System.
Name of Dish :Squid Bulgogi Type of Cooking method : Grilled Eequipment : steam/convection oven.

* Condition: Heating at 200°C superheated program for 2.5~4 minutes — Finely slicing and mixing well — Heating for
1~ 1.5 minutes more
*Utensil: serving pan(weight 1kg, size 47cm X27cm X 6cm) % Yields per serving pan : 1.2kg(serves 24 for a kindergartener)
Y Portion size a kindergartener : 50g wOptimal temp. of serving : 65°C
amount of ingredients

ingredients per serving pan amount per portion o
name “code edible all i edible all
number _ portion(g) portion(g) quantity portion(g) portion(g)
. 4(middle 1. Peel off a skin, score a fine diamond
squid 1571 1,200 1,622 size) 500 676 pattern at 0.5 cm intervals all over the
- 5 fleshly side of the squid. Cut into
sauce rectangles about 1.5 e¢m X3 cm.
red pepper 16009 6 6 ITS 03 03 2. Chop a welsh onion(large type) and garlic
powder e ’ ' finely. Squeeze juice from ginger.
Koch'chu jang 16010 7 72 4TS. 3.0 30 3 Make Bulgogi sauce by mixing with red
pepper powder, Koch’chu jang, soy sauce,
soy sauce 16001 34 34 2T.S. 1.4 14 sugar, chopped welsh onion(large type),
sugar 03025 52 52 4T.S. 22 22 chopped garlic, ginger juice, sesame oil
: and pepper powder.
welsh onion ¢ 35 by 215, 15 1.8 4 Marinate the pretrimed squid into Bulgogi
(large type) (chopped) sauce for 10 minutes.
. 2TS. 5. Preheat a oven to superheated 200°C for
garlic 06103 30 36 (chopped) 3 L3 10 minutes. Heat for 2.5~4 minutes in
case of 1~6 serving pans, mix well and
. 0.5T.S.
ginger 06179 13 16 (juice) 05 0.7 heat for 1~1.5 minutes more.
. I % Using cook/chill system, Let the inner part
sesame, white 16012 12 12 TS, 05 05 cool quickly to 3°C in a blast chiller and
roasted store for 3~5 days to below 3°C. Using
pepper,powder 16083 3 3 1ts. 0.3 03 rgeneration program, - serve after reheat at
140°C for 5~9.5 minutes in case of 1~6
sesame oil 14021 26 26 2T.S. 1.1 1.1 serving pans.

Yenutritional analysis for one portion :

calories :68 ki protein :8.0 g vitamin A : 3.9 RE. vitamin E : 0.3 meg vitamin C ; 53 mg vitamin B; : 0.03 mg
vitamin By : 0.05 mg niacin : 1.64 mg vitamin Be : 0.03 mg folate : 0.08 mg calcium : 27.2 mg potasium : 99.7 mg
iron : 1.l mg zinc : 1.5 mg

Ynotice : Squid must be cooked very shortly to be soft
"The code number of foodstuffs are identical to one of the recommended dietary allowances for Koreans, 7th revision.
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Table 4. Cooking and regeneration procedure of various fish dishes
N . 1 . : . Rapid- chilli Reheatin
Type  Name Cooking Cooking Prehe‘a g Cooking option, time, - ;.. apit cilling - e
of of sipment  utensil Amount  option method Yield and Option  Internal
dish dish pm and time chilled storage  and time  temp.
. . Cool to < 3C
Fish Heating at 200C within 90 Regeneration
. superheated program for . .
dishes . minutes in blast  program
. steam . superheated 4.5~8.5 minutes . .
Broiled . serving 1.20 chiller 140°C .
convection 1~6pans. program, ] 9 ‘C
Mackerel an . R . kg I
oven 10 min Heating at 170°C
superheated. pr for Store at 3.5~105
pe 25 n?irzlgtes refrigerator min.
(0~37)
Heating at 200°C
superheated program for Regeneration
t D ~—10. i
Flounder serving superheated 8.5~10.5 minutes 2.00 progfam )
Stew ” pan ” program, ! e ” 140C 9 C
10 min Heating at 170°C
superheated program for 9~16 min.
13~20 minutes
Heating at 200°C
superheated program for
2.5~4 minutes Regeneration
Suid servin superheated ! 120 program
Buleosi ” an g ” program, Mixing }’: ” 140°C 90 C
808! P 10 min { &
Heating at the same 5~9.5 min.

condition for
1~1.5 minutes

2 2 AFIAL NnH 4AF N2, 849 )

R X M0 HE ATE MAEHoz W

A7 &% A AFo2 Fodch
AEoFole ARG AL 1~640BY o

2. Cook/chill system® 8AI9] & = DjA
£ ZAl Ao}

=& 2T ¥ 2EFAH 0~3Ce &4 A

£ YF33e) AR ERE T 1097 A&He=

regeneration program 140°C o4, ol &8 oyt 3
SHLERE 5% APA UF 2% 90T 7Y
AL 35~105822 AAFsdck Su 2P S
LFEINE 2E AN WH &% 90C AA
o] AlZF 9~16%, 5~958 02 ztzt AAstgE).

A ES &% AFs Table 59 Jelbd wirsl 2
o 3718 FAET UoIA nFIFo)E S4L
2 Jehdon, Jiatezg o] 2.924+0.01~3.84+0.06
Log CFU/g, 24 01&31717} 3.1640.01 ~4.80+0.02
Log CFU/golith diZdd T AAME, ol 24

257} gAoz Ytk gea nEeel, s

Table 5. Microbiological Assessment of various fish dishes produced by Cook/Chill System
Storage period (day)
0 1 2 3 4 5 6 7 8 9 10
Total aerobic .
bacteria(Log 'CFU/g) i } ) i i ) i ) i i i
Coliforms(Log CFU/g) - - - - - - - - -
Total aerobic 292 314 320 378 374 349 354 300 380 384 3.10
bacteria(Log CFUfg) +£0.01 £0.08 £0.02 +0.08 %0.13 +0.03 +0.06 +0.00 +0.04 +0.06 +0.17
Coliforms(Log CFU/g) - - - - - - - - -
Total aerobic 316 338 469 461 471 475 478 477 480 464 469
bacteria(Log CFU/g) +0.01 £0.29 +0.02 £0.08 +0.08 +0.04 +0.03 +0.21 +0.02 +0.03 +0.01
Coliforms(Log CFU/g) - - - - - - - -
'Indicates colony forming unit
"Not detectcd

Mean+8S.D.

Sample Microorganism

Broiled Mackerel

Flounder Stew

Squid Bulgogi
- Broild Sliced Squid
with Sauce -

7z Aes A A18A A12200) e



FAL 349 2837 9% AAF

Z}U]}—%: g-;goi%:ﬂﬂ = o5 .g_] E—‘?—ﬂ—,
Buckalew V0] AAIF g4 A £49 WAE 7]

Z0l, 371 2HFS 10 CFUjg, AZ2% 10°
CFU/gS Y53l 0.8 2 ol= &2l ¥A 109 =

¢ TR AAH LS Ve Foh AT
olz 4¥F 7YY AT YoIME A TFolE
cook/chill systemo] FHE& A ¥& A& 5Y Fd 5
718 EAFTSY WEEE EFAA S422 Y
S 2uE vk glo] B A7 AR dxsg
o &8 2 572 i), Ay, 281y 59
EI7]FE cook/chill systemol] 2L ATt A], W
F Age 109 Fo 24 BAFF BH A
=29 "PER H71EQ 5 Log CFU/gol3t=
B, digdEe EF 2408 Ueyta B

@ o gk

¢ B 7N A% 29 rl4F A Akl
N eRe) 1Y At AF 2978 4 Log
CFU[g o]3& 7E&stHod, AZ 2d%H 1047

A9 A7 aA wSt
d, o] sampling® W] RO 3 fAsE=

| Bgstcta AHgdo. 248 A 74 84 &
'T‘7]' A 102 2 24 £=A @sr glon
4 A 49 uAER ¢9+A7|EA 5 Log CFU/g
olstz e, tiAFTES BF 422 e
Lns F48& 24 EEdAF=E HEsdan B
F Ak A8 ATV Ao s, TF o4
o] &% &4 WisA, F 401 HA %éloﬂ H]
A PPBEACZ O RS E B F A=
g, 2 a7 AvtEos 1FojFo|, 7lxn]

£Y, BN &9 A 7tA §40] HAEH

He oz vR B

Table 6. Effect of refrigerated storage time on sensory
attributes of cook/chilled and steam/convection oven
reheated Broiled Mackerel Mean+S.D.

9 CookiChill System& EZ#AIF /e 2 vAEH, #54 £

54 M e 947 27

o2 o HHSAAE, FEE 9A d2 2FTO|
(ZFAToDAM e 278 FAEFE S22 U
Bt Aol wlaiA, FdFoleFogarht =¥
Oz 9 42 B718 FAEFTE v
A gl et Fo® #Ro & o FaxFd
e 53¢ Fork dasddn Asdnt

3. Cook/chill system& 34|29 H& & Bs=

=& s

AT recipet U 109 F mAEFHOR 9kF
kA @ AHRE #5HLR SEx god FE
& recipeRA 7F7F 1S Aotk uwhEbA] Table
6~89 A= cookfchill system @ATFo|A] AT A
Nre g ARHE, ¥E AZ @ 34 T A3
Ate] 235 3 949 FFH vas) Byt
23, nFoFolst eF BT JojME A F

Table 7. Effect of refrigerated storage time on sensory
attributes of cook/chilled and steam/convection oven

reheated Flounder Stew Mean+S.D.
Attributes Storage Time (Days)  T-value
0 3
Appearance 6.47+0.64 593+40.88 1.89
Color 6.60+091 6.33+1.29 0.65
Taste” 6.13£1.46 6.67+0.72 -1.27
Flavor 553+155 6.27+0.88 -1.59
Tenderness 7.53+£155 7.00+1.31 1.02
Chewiness 787136 7.07+0.80 1.97
Feeling after Swallowing 7.00+0.54 6.3340.82 265
Overall Acceptability 6.87+0.35 6.73+1.10 0.45

"Suitable saltiness for Flounder Stew
"p<0.05
Scored from 1-very poor to 9-very good.

Table 8. Effect of refrigerated storage time on sensory
attributes of cook/chilled and steam/convection oven
reheated Squid Bulgogi

-Sliced squid grilled with sauce- Mean+S.D.

Attributes Storage Time (Days)  T-value Attributes Storage Time (Days)

0 3 0 3 T-Value
Appearance 6.47+1.30 667180 -0.35 Appearance 6.73+£096 6.60+1.30 0.32
Color 6.60+1.06 633+1.63 0.53 Color 7.00+£1.00 6.60+0.91 1.15
Taste” 7.60+091 6.53+185 201 Taste” 647106 627+128 047
Flavor 6.47+1.06 573+1.87 1.32 Flavor 6.60+0.83 6.33+0.98 0.81
Tendemness 6.20+127 653+1.06 -0.78 Tenderness 5.87+0.52 620+094 -1.20
Chewiness 6.40+1.18 693+1.58 -1.05 Chewiness 627+0.88 6.33%1.11 -0.18
Feeling after Swallowing 6.53+£141 6.47+1.60 0.12 Feeling after Swallowing 5.67+1.05 5.67+1.23 0.00
Overall Acceptability 6.87+0.99 6.4041.40 1.05 Overall Acceptability  6.13+0.99 6.07+0.80 0.20

" Suitable saltiness for Broiled Mackerel
There is no significant difference in all of the sensory
attributes by T-test.
Scored from I-very poor to 9-very good.

-7 -

Y Suitable saltiness for Squid Bulgogi
There is no significant difference in all of the sensory
attributes by T-test.
Scored from 1-very poor to 9-very good.
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6.07+0.80 0] gl ).
BT AR oF 84
2 Bl vl 3P AP 3L F AR B9

AL FYFHA FAE Rol|R Fghoew, Azt H
ol oA e BH7E AUt J1EAN 58E T
JbetER ®aE FEsivsl & £ A3, wEtA
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Z23sgeh IHERY & 2T o oHd F

12 7}9 AJ7to] superheated program 200°C ofl A
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#A5H wEE g8 WHEEE 90C [FL 120F
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