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Abstract

The principal objective of this study wasto evaluate the microbiological quality of Glazed Spanish Mackerel in Teriyaki
sauce by adding Lemon juice, using a Sous vide Cook-chill method. The control was prepared by mixing 100 g of cut
Spanish Mackerel and 15 mL of Teriyaki sauce. 1.5 mL lemon juice was added to 15 mL of Teriyaki sauce. The product
was stored at below 3°C, and its microbiological quality was assessed over varying storage periods (0, 5, 10, 15 days).
Total Plate Counts at product flow showed no significant difference between the control and the lemon juice-added
sample. However, the coliform counts at the end of mixing each sauce were detected at low levels of 1.65 Log CFU/gin
the lemon juice-added sample, as opposed to 2.63 Log CFU/g in the controls (p<0.05). The microbiological quality by
storage day was relatively high in the lemon juice-added samples. After reheating, the Total Plate Counts and Coliform
counts of the lemon juice-added samples satisfied the standard applied in the processed food (5.0 and 2.0 Log CFU/g,
respectively). It can be concluded that the addition of Lemon juice was more effective in ensuring the safety and
extending the shelf life of Sous vide Glazed Spanish Mackerel in Teriyaki sauce.
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Recipe Name : Glazed Spanish Mackerel in Teriyaki sauce as prepared by Sous vide Cook-chill system

Yield: 100 portions, Portion size: 115 g

Phase in product flow Ingredient Amount Method of preparation
1. Purchasing & Spanish Receive each 100g cutted frozen Spanish Mackerdl (total 100piece) and Hold
Receiving Mackerel 100 kg until pre-preparation(<-17.8C)
(frozen)
Lemon 1 kg Hold until pre-preparation(<57)
2. Pre-preparation
Thawing & Spanish Thaw in flowing water
Washing Mackerel Remove unedible parts wash and drain
Washing & Lemon 100 mL  Washing and immerging in chlorine water for 5min.
Extracting Extracting by sanitary juicers
Mix Soy sauce(1.2 L), Rice wing(0.6 L), Sugar(0.5 kg), Water(0.6 L) and
Lo er(20
T:j’il 15L Espagor(ativeg )concentration(to 50% weigh).
Transfer immediately blast chiller and cool to 3T <.
Until preparation store at a refrigerator(<57C)
3. Preparation
Mixing & c? Fill a vacuum packaging film with Spanish Mackerel (100 g) in Teriyaki sauce
Labeling (15 mL) (Use disposable gloves)
L? Fill a vacuum packaging film with Spanish Mackerel (100 g) in Teriyaki sauce
(135 mL) and Lemon juice(1.5 mL) (Use disposable gloves)
4. Marinating Marinate for 30 min. at refrigerator(<57C)
5. Vacuum packaging Package by 1portions(115 g)
6. Cooking Place Packaged food into steam/convection oven.
Heating at steaming condition a 95C for 50min.
(until food internal temp. >757C)
7. Cooling Transfer the Packaged food immediately to blast chiller.
After beginning, cooling to <3C within 90min.
8. Storage Hold at a refrigerator(<37C)
9. Reheating After preheating at steaming condition at 120°C for 10min.

Heat food to 95C for 40min

Fig. 1. Determine plan and preparation methods for Glazed Spanish Mackerel in Teriyaki sauce as prepared by Sous vide

Cook-chill system.
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Number 1 for time and temperature ; 2 for pH and Aw ; 3 for microbiologica (TPC, Coliform) ; 4 for Psychrotrophic bacteria
Y'C : the control; L : the addition of Lemon juice; 0 day, 5 day, 10 day, 15 day
Fig. 2. Phase in Product flow of Glazed Spanish Mackerel in Teriyaki sauce as prepared by Sous vide Cook-chill system with

the processing method.
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Table 1. Measurements for time, temperature, Aw, pH of Glazed Spanish Mackerel in Teriyaki sauce as prepared by Sous vide

Cook-chill system a phase in product flow MeantS.D.
Phase in product flow Food Items Time(min) tempgﬁ oC) t:nn[\)ggtr:?;:é) Aw pH
1. Purchasing and Receiving
Spanish Mackerel N.A2 -8.45+0.07 19~20.4Y 0.94+0.35 6.18+0.02
2. Pre-preparation
Washing Spanish Mackerel  1850+2.12 0.40+0.85 18.1~19” 0.95+1.34 6.27+0.01
Teriyaki sauce  25.00+2.15 2.70+0.42 0.75+0.04 5.56+0.12
Lemon juice 1350+2.12 6.50+2.12 0.96+0.21 2.38+0.07
3. Preparation
Mixing &Labeling c? 15.18+2.58 12.50+2.12 " 0.96+0.01 6.13+0.02
L? 16.20+2.13 11.75+0.92 2123 0.95+0.00 5.64+0.02
T value 0.46 -1.00 -26.90"
Marinating C 30 7.05+1.48 05— 40 0.96+0.00 6.15+0.01
L 30 7.30+0.28 0.95+0.00 5.89+0.01
T value -0.23 -1.41 237"
4. Vacuum Packaging
C 27.50+3.54 15.80+1.27 — 0.95+0.00 6.37+0.01
L 29.40+2.59 15.90+0.07 0.94+0.00 6.05+0.01
T value -0.06 0.00 4525
5. Cooking
C 50 84.90+4.38 o? 0.96+0.01 6.33+0.01
L 50 85.60+2.55 0.95+0.01 5.98+0.00
T vaue -0.20 -1.41 -69.00"
6. Cooling
C 30.00+8.49 1.25+0.35 64307 0.94+0.01 6.21+0.01
L 32.00+2.51 1.00+1.41 0.96+0.00 6.10+0.00
T value -0.24 5.00 -21.00

Y'C : the control; ? L : the addition of Lemon juice; ? N.A. : Not Attained;  Room temperature; ® Water temperature;
® Refrigerator temperature; ” Steam convection oven temperature; ® Blast chiller temperature

™+ significant to p<.05, p<.01, p<.001
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Table 2. Changes in Total plate counts, Coliform bacteria and Psychrotrophic bacteria of Glazed Spanish Mackerdl in Teriyaki

sauce as prepared by Sous vide Cook-chill system at phase in product flow MeantS.D.
Phase in product flow Food Items TPC(I0gCFU/g) Coliform(logCFU/g) PWC“ET;EEE’S/;””"&
1. Purchasing and Receiving
Spanish Mackerel 3.89+0.35 2.96+0.19
2. Pre-preparation
Washing Spanish Mackerel 3.18+0.19 2.68+0.49
Teriyaki sauce 3.26+0.43 2.40+0.18
Lemon juice 1.89+0.25 3
3. Preparation
Mixing c? 3.09+0.59 2.63+0.62
L? 3.17+0.70 1.65+0.56
T vaue 0.22 -2.89°
Marinating C 3.30£0.07 2.80+0.65
L 2.00+0.00 1.30+0.00
T value 45537 562"
4. Vacuum Packaging
C 3.40+0.75 2.83+0.46
L 2.18+0.73 1.36+0.39
T vaue -2.85 594"
5. Cooking
C 1.83+0.37 1.17+0.10 2.17+0.52
L 1.30+0.00 0.00+0.00 2.05+0.04
T velue 351 29817 -058
6. Cooling
C 2.52+0.33 1.90+0.07 2.39+0.48
L 1.93+0.02 1.65+0.03 2.05+0.04
T vaue -4.44" 78977 -1.75

Y'C : the control; ? L : the addition of Lemon juice; ¥ - : Not detected

™. significant to p<.05, p<.01, p<.001, p<.0001
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Table 3. Changes in Aw and pH of Glazed Spanish Mackerdl in Teriyaki sauce during storage days MeantS.D.
Storage d
Preparation method 3% xe F vaue
0 5 10 15
c? 0.94+0.017 0.94+0.00 0.95+0.00 0.95+0.01 3.33
Storage L? 0.96+0.00" 0.95+0.00" 0.98+0.01° 0.96+0.00” 17.00"
A T value 5.00 1.41 5.00 3.00
W
C 0.96+0.01" 0.97+0.00 0.96+0.01 0.96+0.01 4.00
Reheating L 0.95+0.01 0.96+0.01 0.95+0.00 0.96+0.00 333
T vaue -1.41 -3.00 -1.00 1.00
c 6.21+0.01° 6.27+0.00° 6.39+0.04" 6.61+0.01% 130.28™
Storage L 6.10+0.00" 6.21+0.01° 6.34+0.04° 6.55+0.04° 11526
’ T vaue -21.00 -13.00 141 -2.35
P C 6.33+0.01° 6.52+0.00 6.58+0.01° 6.62+0.02° 191.437"
Reheating L 5.98+0.00" 6.14+0.01° 6.30+0.01° 6.54+0.04% 300.84""
T vaue -69.00" 7700 -19.80" -2.74

Y'C : control; ?L : Lemon juice added; ¥ Immediately after cooling; ¥ Immediately after cooking
T dignificant to p<.05, p<.01, p<.001, p<.0001
abedy/gues with the different letter are significantly different among the storage days
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Table 4. Changes in Microbiologica Quality of Glazed Spanish Mackerel in Teriyaki sauce during storage days
Mean+S.D.(unit: Log CFU/g)

Preparation method 5 Storage day F value
0 5 10 15
c 2.52+0.33% 2.06+0.12° 2.40+0.33" 2.93+0.30° 952"
Storage L? 1.93+.002° 1.54+0.04° 2.37+0.33" 2.77+0.29% 3528
Total plate T vaue -4.44" 985" -0.16 -0.89
counts C 1.83+0.37"" 2.05+0.14" 2.38+0.43 2.79+0.37° 1016
Reheating L 1.30+0.00° 1.45+0.09° 2.30+0.34% 2.64+0.36 42007
T value -351 878" -0.80 -0.71
C 1.90+0.07% 1.40+0.49" 1.86+0.43* 2.21+0.37° 482
Storage L 1.65+0.03 1.46+0.42 1.71+0.39 1.96+0.17 2.8
_ T vaue 7897 0.24 -0.62 -1.54
Coliform 5 b 2 2
C 1.17+0.10 1.10+0.11 1.79+0.43 2.06:+0.34 16.85
Reheating L 0.00+0.00° 1.05+.08" 1.67+0.53" 1.74+0.32° 39.98""
T vaue 20817 -0.88 -0.45 171
C 2.39+0.48" 2.10+0.09° 2.41+0.32° 3.15+0.34% 1063
Storage L 2.05+0.04° 2.11+0.30° 2.21+0.42° 2.78+0.26° 797"
Psychrotrophic T vaue -1.75 0.05 -0.91 -213
bacteria C 2.17+0.52° 2.45+0.26™ 2.64+0.24% 3.00+0.32 581"
Reheating L 2.05+0.04° 2.05+0.04° 2.12+.03° 2.75+0.46 21477
T vaue -0.58 -3.70 -5.33" -0.20

Y'C : the control; ? L : the addition of Lemon juice; ¥ Immediately after cooling; ¥ Immediately after cooking
T dgnificant to p<.05, p<.01, p<.001, p<.0001
abedvgues with the different letter are significantly different among the storage days
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