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Tablel. Introducing the limits of Solvent, time, power and ratio of solvent/sample variables for extracting Eruca sativa
by microwave

Factor Code Min Max
Solvent A * *
Time(min) B 30 10
Power(W) C 270 90
Solvent/sample ratio(w/v) D 155 5

Sovent codes: 1) Water 2) Methanol 3) Ethanol

&9 «oloj 1955 £ gluwe o Box-Behnken 1yl g, 9 Design Expert ;13800 5 31 a3kl b b yiulol o1y - Joua
Eruca Sativa j! (5 ;80,bas (515 929955 bo 2 yu8 g diged & JW> Cannd 9 S
Table 2. Design of experiments using Design Expert software and Box-Behnken method based on four factors time,
solvent type and solvent ratio to sample and microwave power for extraction of Eruca Sativa
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Solvent/sample ratio (w/v) Power (W) Time(min) Solvent Run
5 90 30 3 1
10 180 20 1 2
5 180 20 2 3
10 90 20 2 4
155 180 20 2 5
125 270 30 1 6
10 180 20 2 7
10 180 20 2 8
125 90 10 3 9
10 180 20 2 10
10 180 20 3 11
125 270 10 3 12
10 180 10 2 13
5 270 10 1 14
5 270 30 3 15
10 180 30 2 16
5 90 10 1 17
10 270 20 2 18
125 90 30 1 19
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Figurel. Effect of solvent type on the content of antioxidant compounds of Eruca sativa extraction effective in
inhibiting DPPH free radicals.
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Figure 2. Contour diagram of the interaction of solvent/sample ratio and microwave power on the content of phenolic
compounds of Eruca sativa extraction
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Table 3. Optimal extraction conditions based on four variables and measurement of phenolic compounds content and
free radical scavenging power of DPPH

Total Phenolic

Desirability compounds Inhibiting potential of DPPH Solvent Power Time solvent
(MgGA/mI) free Radicals (%0) ratio (W) (min)

0.886 0.2155 0.9958 5 256 30 water
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Figure 3. pH changes of experimental groups on days 0, 10 and 20 of marinade storage.
T,: Exp. group containing 10% extract, T,: Exp. group containing 20% extract, T3: Exp. group containing 30% extract.
Superscripts present the significat differences among the exp. Groups at (p<0.05)
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Figure 4. Changes in the acidity of the experimental groups on days 0, 10 and 20 of marinade storage.
Superscripts present the significat differences among the exp. Groups at (p<0.05). T: Exp. group containing 10% extract, T,:
Exp. group containing 20% extract, T3: Exp. group containing 30% extract
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Figure 5. Changes in the total volatile basic nitrogen of experimental groups on days 0, 10 and 20 of marinade storage.

T,: Exp. group containing 10% extract, T,: Exp. group containing 20% extract, T3: Exp. group containing 30% extract.
Superscripts present the significat differences among the exp. Groups at (p<0.05)
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Figure 6. Changes in the amount of thiobarbituric acid in the experimental groups on days 0, 10 and 20 of marinade

T,: Exp. group containing 10% extract, T,: Exp. group containing 20% extract, T3: Exp. group containing 30% extract
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Table 4. Percent of Water holding capacity and water activity in the experimental groups on days 0 and 10 of
marinade storage

Exp. Groups Water activity (%) Water Holding Capacity (%)
CDO 0.961 + 0.001° 30+0.016°
T1 DO 0.95 +0.001° 28 +0.002°
T2 DO 0.951 +0.001° 28 +0.0015°
T3 DO 0.948 +0.001°¢ 28 +0.0009°
CD10 0.951 +0.001° 25+ 0.004°¢
T1 D10 0.951 + 0.002° 18 +0.003 ¢
T2 D10 0.958 + 0.0022 13 +0.003°
T3 D10 0.949 +0.002° 14 +0.006°
CD20 0.946 +0.002°¢ 15 +0.007 ©
T1D20 0.940 +0.002¢ 11+0.004 "
T2 D20 0.941 +0.002°¢ 11+0.03f
T3 D20 0.938 +0.002° 9 +0.009 ¢

Superscripts present the significat differences in column among the exp. Groups at (p<0.05)
T,: Exp. group containing 10% extract, T,: Exp. group containing 20% extract, T3: Exp. group containing 30% extract, C:
control group, D: Day

| Y L;«\ULO)T ooy S cpo d Pe/ed Yo e BB osimd L i jd Ciglitie Bgy>

control

—Gju.lvus
a_}AjexJ:

— ()il

Figure 7. Examining the appearance, mouthfeel, taste, smell, texture and color characteristics of marinade samples on
day 0
T1: Exp. group containing 10% extract, T,: Exp. group containing 20% extract, T3: Exp. group containing 30% extract.
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Figure 8. Examining the appearance, color and odor characteristics of marinade samples on day 10
T,: Exp. group containing 10% extract, T,: Exp. group containing 20% extract, T3: Exp. group containing 30% extract.
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Table 5. Salty acid taste and texture test of experimental marinade samples

Exp. groups Texture Acidic-salty taste
Control 2.00 £ 0.08 8.00 + 0.00°
Marinade samples 2.00 £ 0.09° 8.00 + 0.00°
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Abstract

Introduction: Marination accompanied with the application of functional plant extracts is a
convenient method to preserve fish meat. The present study aims to extract Khandal
containing antioxidant compounds by the use of microwave and applying it to marinated
fillets of Beluga in order to increase its shelflife at 4+1°C.

Materials and Methods: Microwave extraction optimization according to the solvent type,
solvent ratio (5-15.5cc), time (10-30min) and power (90-270W) through RSM and applying
the optimum extract in respect to the total phenolic compounds and the inhibitory potential of
DPPH free radicals for preparing marinates (i.e. control, treatments containing10 (T),20 (T>),
and 30% (T3) extract) and storage during 20days at 4+1°C and monitoring the physical,
chemical and sensory properties and comparing the results and data were carried out using
one-wayANOVA and chi-square methods.

Results: The results indicated that the optimal extract was obtained by the use of water for
30min, at 90W and solvent ratio of 5. Moreover, it was revealed that TBA inT,was
significantly controlled as compared to other groups and the amount of TVB-N, in T, and T3
were lower significantly (P<0.05) and being controlled. In terms of water activity, the highest
amount was observed in T, at days 0 and 10. The highest WHC was observed in the control
on day 0, which was decreased during storage time. The texture hardness, color, appearance
and odor didn’t show significant difference among the groups, but taste and oral sensation
were differed significantly over time. In terms of texture analysis, due to excessive
marinating, the samples became soft and watery and low score was obtained. Examination of
acid-salt taste showed that the marinated samples had acidic and salty taste.

Conclusion: It is concluded that the sample containing 20% of extract was selected as the
best group in controlling chemical spoilage.

Keywords: Antioxidant Activity of Extract, Eruca sativa (Khandal), Huso huso (Beluga),
Marinade, Microwave.
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