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Abstract

An investigation evaluating the preparation and physicochemical properties of sauce with various herbs(sancho, sage, and
rosemary) derived from soy sauce was performed. The effects of the different kinds of herbs added to sauce for roasted
mackerel were assessed using physiochemical, sensory, flavor, and texture analysis properties. This fish was then compared
to, fish with salt. The moisture, crude protein, crude fat, and crude ash content of the roasted mackerel were significantly
higher than the control(p<0.05, p<0.001). The salinity content of the herb sauce added samples were significantly higher
than the control(p<0.05). Conversely, the pH and peroxide value of the herb sauce added samples were significantly lower
than the control(p<0.001). A positive trend was observed for color value with sancho added sauce(p<0.001). The another
positive effects on the texture of fish was observed for texture analysis, adhesiveness, springiness, gumminess, and chewiness
with herb sauce added samples(p<0.05). In the flavor profile, the fishy smell was disappeared and antifungal flavor was
improved with herb added sauce. Flavor, taste, texture, and overall preference of herb sauce were significantly highest in
sancho added sauce(p<0.05, p<0.001). Results suggest that the best herb sauce for roasted mackerel was sancho added sauce.
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Table 1. Formula of sage, shancho, rosemary sauce
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Materials Sage sauce : Shancho sauce Rosemary sauce
Weight(g) Ratio” Weight(g) Ratio Weight(g) Ratio
Sauce 250 100.00 260 100.00 230 100.00
Meat stock 200 80 200 76.9 200 86.9
Soy 200 80 200 76.9 200 86.9
Herb powder 2 0.08 2 0.07 2 0.08
Cungju® 50 20 50 192 50 217
Lemon 20 0.8 20 0.76 20 0.86
Garlic 15 0.6 15 0.57 15 0.65
Ginger 4 02 4 0.15 4 0.17
Onion 2 0.9 2 0.84 22 0.95
Dry red pepper 12 0.5 12 0.45 12 0.51
Cungyang pepper 8 03 8 0.30 8 0.34
Whole white pepper 2 0.08 2 0.07 2 0.08
Sugar 200 80 200 769 200 86.9
Mirim” 50 20 50 192 50 217
Shallot roasted 20 0.8 20 0.76 20 0.86

D Percent to weight of soy sauces, & Cungju: Rice wine(alcohol 14%), % Mirim: Rice, alcohol.
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Table 2. Instrumental condition of texture analyzer

Operation conditions

Adaptor area 0.79

Sample size 0.3 cmx2 cmx2 cm
Probe 6 mn

Pre test speed 3.00 mw's

Post test speed 3.00 mw's
Distance 50.0%

Force 1,000 g

Time 3.00 sec
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Table 3. Analyzing the general ingredients of the roasted mackerel

Characteristics Ml M2 M3 M4 F-value
Moisture 56.35+3.0" 62.13+4.91* 63.79+£2.01° 54.98+1.58° 5.87*
Crude protein 25.7240.11° 25.1540.13° 22.5340.35° 25.24+0.02° 32.84%%*
Crude fat 3.1140.23° 4.9840.36° 2.29+0.31¢ 6.13+0.50° 67.9%+*
Crude ash 0.0120.00° 0.02+0.00° 0.02::0.00° 0.05+0.00° 26.24%%

**: Value with different superscripts within the same column are significantly different by ANOVA with Duncan's multiple range test at p<0.05,
*p<0.05, ***p<0.001, MI: Mackerel 150 g, M2: Mackerel 150 gtsage sauce 30 g, M3: Mackerel 150 g+shancho sauce 30 g,
M4: Mackerel 150 gtrosemary sauce 30 g.

Table 4. Analyzing the chemical composition of the roasted mackerel

Characteristics M1 M2 M3 M4 F-value
Salinity 1.60+£0.20° 2.50+0.26° 2.300.10° 1.90£0.17° 13.0%%
pH 5.65+0.00° 5.55+0.00° 5.43+0.02¢ 5.50:£0.00° 215.6%%*
Acid value 1.37+0.09 1.52+0.37 1.1240.19 1.59+0.21 217
Peroxide value 21.19+1.18* 11.30+2.48" 10.64+1.07° 8.10+1.40° 37,20k

®°. Value with different superscripts within the same column are significantly different by ANOVA with Duncan's multiple range test at p<0.05,
#*p<0.01, ***p<0.001, ™: not significant, M1: Mackerel 150 g, M2: Mackerel 150 gtsage sauce 30 g, M3: Mackerel 150 gtshancho sauce 30 g,
M4: Mackerel 150 g+rosemary sauce 30 g.
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Table 5. Hunter's color value of the roasted mackerel
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Yehiglt). tlZ#e] A& DITHIO Morpholine S0} 34

Characteristics M1 M2 M3 M4 F-value
L 44.09+0.09° 47.23+0.28" 48.34+0.02° 43.0440.03° 7025.45%%*
a 8.100.15° 9.5240.11° 8.99+0.30° 9.60+0.14° 93,01 %xx
b 22.59+0.30° 26.96+0.51° 20.70:+0.45° 25.04+0.02° 13725.48%*

. Value with different superscripts within the same column are significantly different by ANOVA with Duncan's multiple range test at p<0.05,
**p<0.01, ***p<0.001, M1: Mackerel 150 g, M2: Mackerel 150 g+sage sauce 30 g, M3: Mackerel 150 g+shancho sauce 30 g,

M4: Mackerel 150 gtrosemary sauce 30 g.

Table 6. Changes in texture profile analysis of the roasted mackerel

Characteristics Ml M2 M3 M4 F-value
Hardness 63447.03+40523.82  52798.26+37714.96  43880.43+48481.32  31906.92+17977.13 037
Adhesiveness 7449+ 48.09° 453 124 750+ 2.07° 1109+ 196 5.79*
Springiness 111.34+  54.81° 2700 13.51° 31.10+  25.12° 2111+ 14.69° 541%
Gumminess 608128+ 4351.41° 38579+ 110.84°  643.13% 174.67°  855.00= 156.16° 4.71*
Chewiness 743793 5623.85"  111.80+ 7643°  219.53+ 202.53° 25612+ 24.61° 4.96*

**: Value with different superscripts within the same column are significantly different by ANOVA with Duncan's multiple range test at p<0.05,
*p<0.05, ™. not significant, M1: Mackerel 150 g, M2: Mackerel 150 gt+sage sauce 30 g, M3: Mackerel 150 gt+shancho sauce 30 g,
M4: Mackerel 150 g+rosemary sauce 30 g.
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Table 7. Volatile compounds identified in roasted Mackerel

Sample CASH# Component Characteristics

018132-93-9

Ml  016528-77-1
103-344 DITHIO Morpholine Flour odor
000124-18-5  Decane

M2 000620-23-5 M-tolualdehyde
000119-36-8 Hydrobenzoic acid  Antibiosis, Aroma
000124-18-5  Decane

M3 000104-87-0  Tolualdehyde Antibiosis, Aroma
000119-36-8 Hydrobenzoic acid  Antibiosis, Aroma
000112-40-3  Dodecane
000124-18-5  Decane

M4 035447-99-5
035447-99-5 Hydrobenzoic acid  Antibiosis, Aroma
000112-40-3  Dodecane

M1: Mackerel 150 g,

M2: Mackerel 150 gt+sage sauce 30 g,
M3: Mackerel 150 g+shancho sauce 30 g,
M4: Mackerel 150 gt+rosemary sauce 30 g.
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Fig. 1. GC-MS chromatogram of volatile compounds in roasted Mackerel.
M1: control group, M2: sage, M3: shancho, M4: rosemary,

M1: Mackerel 150 g, M2: Mackerel 150 g+sage sauce 30 g, M3: Mackerel 150 g+shancho sauce 30 g,
M4: Mackerel 150 gt+rosemary sauce 30 g.
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Table 8. Sensory evaluation of roasted mackerel

Characteristics M1 M2 M3 M4 F-value
Appearance 4.82+1.72 4.82+1.60 5.82+1.25 5.18+1.16 1.1
Flavor 4.09+1.70° 436£191° 6.36x1.02° 482+1.77° 4.2%
Taste 3.55+1.12° 4.82+1.47° 6.09+1.13° 5.36+1.50™ 7.2%%
Texture 3.27+1.42° 491+1.70° 6.09+1.22° 5.45+1.63" 7.0%*
Overall preference 3.18+1.47° 5.09+1.44° 6.73+0.46" 5.00+1.34° 14.7%*

. Value with different superscripts within the same column are significantly different by ANOVA with Duncan's multiple range test at p<0.05.
*p<0.05, **p<0.01, ™ not significant, M1: Mackerel 150 g, M2: Mackerel 150 gtsage sauce 30 g, M3: Mackerel 150 gtshancho sauce 30 g,

M4: Mackerel 150 gtrosemary sauce 30 g.
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