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Abstract

The purposes of this study were to develop Hazard Analysis Critical Control Point-based standardized re-
cipe applicable to cook/chilled soy sauceglazed mackerel and to evaluate the qualities related to the product
flow of this item. After conducting experimental cooking, preliminary test, and analysis of recipes, critical con-
trol points were identified, control methods were determined, and HACCP-based recipe was standardized. At
each critical control point, time-temperature profile was recorded and microbiological analysis (total aerobic
plate counts, psychrotrophic plate count, coliform, and fecal coliform count), chemical analysis (pH, acid
value, and volatile based nitrogen (VBN)) and sensory evaluation of the item were done. Time-temperature
data showed that the time the menu item had passed through temperature danger zone (5~60°C) during all
phases was 60 min. At rapid cooling, but after cooling at room temperature, the temperature of this menu
item did not drop bzlow the ambient temperature. The results of microbiological test were negative throughout
all phases following cooking and the results of chemical analysis did not change significantly in terms of
storage periods except for VBN which increased on 7th day significantly(p<0.05). After steam/convection
oven reheating anc microwave oven reheating, the sensory score of the only appearance decreased sig-
nificantly related to the storage time of overall quality profiles. But significant differences were not detected
according to two reheating methods. In conclusion, this HACCP-based recipe was considered as an effective
tool for assuring mi-robial as well as sensory quality of this cook/chilled item.

Key Words: Cook/chill system, Soy sauce glazed mackerel, Hazard Analysis Critical Control Point (HACCP),
Standardized recipe, Microbiological-chemical-sensory qualities
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Fig. 1. Various Phases during and after Production of
Soy Sauce Glazed Mackerel. Schedule and End Points
for Recording Time and Temperature and Making Mi-
crobiological, Sensory and Chemical Sampling and
Their Positions Indicate Beginning and End Points for
Evaluating and Recording (1 for Time; 2 for Tem-
perature; 3 for Microbiological; 4 for Sensory; and 5
for Chemical Analysis).
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Recipe name : Soy Sauce Glazed Mackerel
Yield : 120 portions Portiom : 122g ( 1 piece of mackerel + 2 pleces of radish)
Cooking time : 100 min
Cooking loss : 5.2%
Phages in Amount Refuse
Product Flow Ingredients (EP") (%) Methods of Preparation Hazard Control Method
Purchasing Mackerel Until pre-preparation, hold below 5T Time- re & 1 temp.
& Receiving Radish, Place in clean shelves. Cross-contamination Monitor storage
Other vegetables during transportation conditiona
Pre- Mackerel 11,270 26,9  Remove unedible parts. Wash and drain. Cross-contamination, Monitor handling
pPreparation cut in Scm  thelk. Until pre- Persopal hygiene, practices
paration,store at a refrigerator Time- temperature Control temp,
(<5T)
Radish 6,687 8.7  Scrab skin, Wagh, and drain, Crosg-contamination, Monitor bandling
8lice 2.5cm thick, and cut in pie- Pergonal hygiene practices,
shaped wedges. Clean equipment
Green onion 500 16* Wash, drain, and slice. Crosa-contamination Clean equipment
Garlic 500 17 Peel, Wash, and drain. Chop finely Equipment sanitation Clean equipment
with a food processor
onion 900 10.8 Peel, Wash,and drain. Grind with a Equipment sanitation Clean equipment
faod processox
Ginger 70 21° Peel skin, Wagh, and drain. Grind with Equipment sanitation, Monitor handling
a food procesgor. Cross-contamination practices,
Then, extract in a cheese cloth bag. Personal hygiene, Clean equipment
Preparation Soy sauce 330 Mix all seasonings with water well. Tizme- temp re, £ocd temp.
Rice wine 100 Add green oniom, onion, garlic, and Cross-contamination, Monitor handling
Sesame oil 100 ginger julce to seasocning mixture. Personal hygiene practices
bean oil 100 Arrange 24ps of mackerel and 48ps of
Soybean radish a pan (50cmX30cmX6.5cm,
salt 120 stainless steel).
Sugar 200 Pour 4C(1,080g) of seasoning mixture
Powdered sesame 60 into each pan and mix them well.
Powdered red pepper 200 {in disposable gloves)
Black pepper 20
Malt syrup 400
Water 1,800
Prebeat a oven to 120 before cooking. Time- . Me: oven and
Place pans into steam/ tion P 1 hygiene food temperature
oven(Capacity : 6 pans avalible}. Measure time
Heating at 1207 steaming condition for Monitor handling
60 min. Then dry heating at 105T for practices
40 min
Cooling Transfer the pans ismediately Time- temp re e food temp.
to blast chiller.(< 30 min)
After begining, cooling to <3T within
90 min, uncovered.
Packaging Package by 2 portions.(< 10 min a pan, Cross-contamination, Monitor handiing
in disposable gloves) Personal hygiene practices
Storage After labelling date of production, Time- temperature Monitor temp.of
hold at a refrigerator. (<5T) refrigeratar
Reheating Heat foods to 83T Time- temperature Check food temp.

ion

(steam/ ion oven:
10 min

microwave oven: 5 min

' edible pertien, unit : g

Recommended Dietary Allowances for Koreans, 6th ed, {The Korean Nutrition Society)

Fig. 2. HACCP-Based Standardized Recipe for Soy Sauce Glazed Mackerel Applicable to Cook/chill System.
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Table 1. Measurements for Time-Tempefature of Soy Sauce Glazed Mackerel, Environment Temperature and Mi-
crobiological Evaluation :in Various Phases of Product Flow

Food Environment Mesophilic Psychrotrophic

Phases/Food Items ;Fnlnm;:; Temperature Temperature Total Plate  Total Plate  Coliform’ C(ﬁ?fcal 3
(C) ) Count’ Count’ orm
I. Purchasign and Receivirg
Mackerel NA* 39+1.64  25~25.6 N.A. N.A. NA. NA.
II. Pre-preparation

Mackerel 34.5+13.44 14.9+3.11 3961098 2.73+044 1.62+037 <048

Radish 2454071 203%+141 25.2-25.4 4554052 3.0540.22 234+1.00 <048

Seasoning mixture 4354212  24.0+0.64 ) ) 6.3240.59 3.021£0.03 4.13+035 <048

IM. Cooking
Soy sauce glazed mackerel 100 >100 25.1 S - <0.48 <0.48
IV. Cooling
Rapid cooling 87.5+3.54 3 - - <0.48 <0.48
Cooling at room temperature 170456.57° 27.7+0.99 25~28.2 N.A. N.A. N.A. N.A.
V. Packaging 44.5+2.12 N.A. 25~27 N.A. N.A. N.A. N.A.
VI Storage’ 1° day 4.54+0.42 - - <0.48 <0.48
37 day 4.7+0.99 3.5 - - <0.48 <0.48
5° day 5.2+0.21 - - <0.48 <0.48
7" day 471057 - - <0.48 <0.48
VII. Reheating’

Steam/convection oven 76.0£8.49 - - <0.48 <0.48
1% day 10 87.0+2.83 NA - - - <048 <0.48
3° day 91.5+3.54 o - - <0.48 <0.48
5% day 88.5+0.71 - - <0.48 <0.48
7" day

Mictowave oven 88.2:£2.97 - ; <048 <048
3 G s 9824156 . - - <048 <048
5 day 95.443.81 e - - <0.48 <0.48
c, 94.145.80 - - <0.48 <0.48
7" day
! Means based on two replications of the study ? Unit: Log (Colony Forming Unit/g)
? Unit: Log (Most Probable Number/g) * Not Attained
° Not Detected % Range from two replication of the study was 130~210
7 Indicates refrigerated storage time. i
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(1) pH

5% At 22 AF 6.01004 AR 7] 7ke] &
VS skl A3 790 6212 Zskglent,
A 712k F7lel wke 2140 Aelsh slsleh
(Table 2). 37|17k Aukell ZA pHE 6.01~6.21%
Jehd w48 FA5) Bl pH H4Q 4.6~7.04]
Satod vldEA ebiAlel 58] welslolol B Ao
2 oAZ). Salmonella®] A pHe 6.0~7.5, Sta-
phylococcus= 6.8~7.5, E. colix- 6.0~8.02.2 &%
PESI

Table 2. Chemical Analysis of Soy Sauce Glazed
Mackerel after Various Refrigerated Storage Times
Mean'+ Std. Dev.

Storage . . Volatile Basic
Time® pH Ac(.l;il Vall;l © Nitrogen*
(Days) (KOH mlle)  (mg)
0’ 6.01+0.16 4.14+0.59 25.45°+1.82
1 6.041+0.15 3.8910.68 27.57°+3.37
3 6.1110.07 3.78+£0.93 25.64°+3.62
5 6.0610.05 4.51+£0.28 27.93*+5.37
7 6.21+0.68 4.454+0.55 31.11°+3.24

! Means based on two replications of the study

? Indicates refrigerated storzge time

* Indicates freshly prepared sample

* Means on same column followed by different letters are

significantly different (p<.05).

e - HeA - AR RS

(2) A7HAcid Value)

AF2 AA} 717H5e A Auke] A3k Al
Fo] FAL A= Mg, dAE] 25, Aky,
ZIAA wh, 2] W, A 9y S0 333 89l
3} A} 24, pH 59 WAlH aale] o3 ofahs it
£ A2 d7A 9ot Abrkes & AF 4.149 =,
A3 1, 3¥lE 47 22T} oA Assle] A
A 7= 4457} H )2} AR 7| 7bel] e {21
4l Zpel= §l%lch(Table 2).

(3) A 4716l A4 (Volatile Based Nitrogen)

kA A7 A AE A A F 2545 mg%at, A
A 34 E AlLslae AR 717ke] Frigtel wet A
Saja Fkshe A Mol AR 7ddE 3111
mg%h= 274815 tHp<.05). ol2ldt VBNE] Z7h= A
A717 % A5 trimethylamine 22 AF 4714 &
A oz AR 9P Yib F 21T XA
WAk A g kxPd ) Aleigl oA FA ArleAl A
7} 3% Fo| Z7}sleicty Bwdh v} glch

5. SEMANEEC) BeE B Wel

2Pl ez z2ld 2412 oy] Ao e
A Azt e AR} shed, o] At 2AE
ol ER FAsle] A EAoE Ak vIAA
ek,

Table 3. Mean Scores' for Sensory Evaluations of Cook/chilled and Steam/convection Oven Reheated Soy Sauce

Glazed Mackerel Related to Refrigerated Storage Time

Mean =+ Std.
Stora i
Characteristics go time (Days) F-value
0 1 3 5 7
Mackerel
Appearance: conformation 52.03°%+ 4.73 50.41°+ 544 47.79°+ 835 45.53°+9.42  47.08°+ 7.00  4.98**
Appearance: moistness 50.56°+ 6.36 4591° +11.18 4556 + 8.41 41.88°18.85 44.72° + 813  4.51**
Color 4650 +14.74 4744 + 897 4635 + 772 4412 1847 4278 +1203 096
Flavor 49.00 +12.00 49.09 + 661 47.94 + 551 42.85+9.04 4306 + 859  3.37%
Taste 5124°+ 524 48.09%+ 7.03 4747° + 6.11 42.72°+7.63 4397+ 883  6.03**
Texture 5056+ 634 46.75°+ 7.99 46.06® + 643 41.74°+7.75  4219° £1133  5.27**
Radish 8.66%*
Appearance: moistness 52.35'+ 6.13 48.09° + 936 46.03° + 7.68 4297°+850 4331+ 9.31 3.96%*
Color 49.88°+ 6.60 47.34%+ 893 4627+ 822 4285°+9.04 4489+ 928 194
Taste 4891 + 7.55 46.09 + 919 4482 + 817 4291940 4289 +£1047 o,
Texture 46.82 + 634 4406 +10.81 4365 +1038 41.06 £9.40 40.06 +11.05 :
Overall Quality 6.71%*
Appearance 5129+ 571 4722°+ 858 4638 + 811 41.85°+841  44.08°x 8.39 142
Taste 4835 £1149 4728 £ 7.65 4494 £1076 4203 £812 4350 + 713 "
General acceptability 4835 +11.37 4697 + 812 4394 +1065 4124 £855 43.06 £ 7.95 :

! Means based on evaluation of 9 judges, 2 replications of study, and scores from 0 to 60

? Indicates freshly prepared sample
? Difference are not found by SNK multiple comparison

* ** Indicates significant difference at p<.05, p<.01 respectively

"¢ Means on same line followed by different letters are significantly different.

-zl Aeks]A] A 1331 Al 5 £(1997)
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ze| AFet PAAAG 1, 3, 5, 7l steam/con-
vection oven®.2 A7} A3t F AARE AL AF
£ Table 30 A|A3}sich A& 7(7ko] F71etol e}
A4l 2olE Hal BAL 150 439 44, %
e 223 A%, o, A, Az F e £33
A&, Aak, AAAQ FA: o)ge)gle). mHelA 4
o §A A=} o, AL MAF 5 fjHoR
oA 31(p<.01), ] FE3 A= AF 1d4¥
Zrastgl o, 1 Folle AR 747 f-2jFQl Ae]
7} 95cHp<01). 53] B2 A4 =7 A 73A]
3 Hle AT A9 Frle AF 7123e] £}
3ol vz} fed s ZHadtvhp<.05). 72 2
2235 Ax A A 7|7ke] HoFol el Al
A ZFAaE 3 (p<.01), AAFE M3 5ol felHoF
A 3= Schp<01). 72 vt} A7k A ¢S B
Aot feldeolAlE ket AAAL FA 54 Fl
A ot A7) 7k ule} f2AQ AAE R
A =7} HREA Rl $EmelM= AR 7471 £
ZQl Zpo|E BolA| ¢dshrt. mTe], F-, AAAA FA
B4 B5elA 9ate] AR 5UNE oo gk
sle] A7rdA 7 AV He P22 Jelgrt
Sofe SAIE W o P A A == Aol
I e 5 SAEC A 7o vhe-E HA
8% 9L = Artda oA 4 54E

TAE 4 = 249 A7 7= A

Q) AARAZ A7HE F

5o sl JAE AL BE FAA, T
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717kell whel fe-Ql Ha S B ri(Table 4).
a501e AYe] fxe} AR AR T vl L
o, A 1948 ffd ez Fharsgd oy, 1 % A
A 197 & e P9hp<.01). 299 H53
AEo} b A7)k w2} AEHA fo|HeR
Zhaste]l MR sdel 24 A AgE By
(p<.01). F-2] 2|3, vbx} AZMLE XA} 5Y) Ao
2 Zhasiga, 93 YL A3 14538 {23
ZAAE B4k (p<.01). 22vt AAAL FA a5
Wi Jrleld= Po] FoHo R ki AHgs B
&l A(p<.01) 9ol =tz Aubyel Az Es A 7d
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o] q A F4 ol FeH FAx Fe3)
BEE VA F e ALE dEA e, £ AY
o}|A] steam/convection oven®. 2 7}g3¥F A-$ A=
A2 A% Anch B4 Eghort el Aol
= 992 71 Agke AR A 9 9ot o #Zoko).
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o WA Hobel §2HA Aol Astekn A
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Table 4. Mean Scores' for Sensory Evaluations of Cook/chilled and Microwave Oven Reheated Soy Sauce Glazed

Mackerel Related to Refrigerated Storage Time

Mean + Std.
T
Characteristics Storage time (Days) F-value
0 1 3 5 7
Mackerel
Appearance: conformation 52.03°+ 4.73 4847 + 6.51 47.56" + 835 4427+ 879 47.03 + 614  7.08**
Appearance: moistness 50.56'+ 6.36 46.69" + 6.60 4459+ 833 41.50°+ 8.76 43.58°1+10.82  6.61**
Color 46.50 +14.74 4622 + 955 4528 + 751 41.53 £10.00 42.81 +11.92 0.93
Flavor 49.00 +£12.00 4597 £ 8.63 4621 + 7.72 4124 + 849 4464 + 701 190
Taste 51.24°+ 524 4541+ 923 46.97°+ 7.01 41.82°+ 887 4244 £11.13  3.85**
Texture 5056+ 6.36 43.19°+ 985 4559+ 630 39.21°+1150 4297° % 956  4.76**
Radish 9,044
Appearance: moistness 52.35°+ 6.13 44.94%+1122 4621+ 9.12 4144°+ 9.48 4239°+ 7.55 426+
Color 49.88"+ 6.60 45.00° £11.65 44.62° £1037 4221°+ 8.67 42.92° + 8.25 2.50%*
Taste 48.91°+ 7.55 4375741200 43.94°+10.84 40.89°+10.57 42.58° + 7.80 5 50%*
Texture 46.82°+13.92 40.81"+13.70 42.53°+11.85 37.06°+11.44 41.72°% 9.63 "
Overall Quality 50g#*
Appearance 51294+ 571 4531" 4+ 947 4524° + 839 4223°+ 838 43.97° + 8.38 108
Taste 4835 £11.49 4503 + 941 4300 +£1194 4227+ 736 4339 & 728 -
General acceptability 48.35 +11.37 4378 + 9.06 4238 1205 41.14 + 7.87 4245 + 7.53 :

' Means based on evaluation of 9 judges, 2 replications of study, and scores from« to 60

? Indicates freshly prepared sample
** Indicates significant difference at p<.05, p<.01 respectively

*™° Means on same line followed by different letters are significantly different.
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