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13 -Texture Profile Analysis (TPA)
14 -Hardness

15 -Cohesiveness

16 -Springiness

17 -Resilience

18 -Chewiness

19 -Gumminess
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6- Dough Development Time

7- Stability

8- Degree of Softening

9- Resistance to Extension

10 -Dough's Maximum Resistance
11 -Extensibility

12 -Energy
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Table 1. Date Seed Powder characteristics **

Protein

DRY

PHENOLIC ;

CONTANT" DPPH" PEROXI i) FIBER  CHO (%) Contant ~ ASH Moisture /\pypp
B DE (%) (%) (%) Contant (%)

18476.920.34  30745040.18°  02:0448  7.0940.14°  28£0.13°  80:0.1*  89£033 203 5 jig9c 90012029

: Milliequivalent grams of peroxide per 1000 grams of oil

** Millimolar ascorbic acid per 100 grams

“**mg of gallic acid per 100 grams of dry matter
 Means within each column with the same letters are not significantly different (P < 0.05).

? Data are means + SD.
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Table 2. Physicochemical properties of Brotchen bread fortified by date seed powder and wheat bran*

Specific volume

Total Dietary Fiber

Sample Name® Volume (cc) (CClg) Weight (g) Moisture (%) Ash (%) Protein (%) (TDF) (%)
DKP0%-B0%-FT1.5 41121 £0.19° 3.27+0.1° 129.54 +£0.01° 9.76 + 0.54¢ 0.44 +0.14° 10.97 £0.27¢ 279+ 0.3
DKP5%-B0%-FT1.5 43541 £0.21° 3.45 +0.02° 131.21 £ 0.04* 9.79 + 0.69" 0.51 +0.24° 10.25 +0.33¢ 3.01 +0.24¢
DKP10%-B0%-FT1.5 485.57 £0.1° 3.74+0.12° 133.78 £0.1° 9.81 +£0.47° 0.59+0.13" 10.16 £ 014¢ 3.51+0.19¢

DKP0%-B0%-FT3 415.35+0.14* 330 +0.09° - - - - -
DKP5%-B0%-FT3 439.78 £0.07* 3.48+0.1° - - - - -
DKP10%-B0%-FT3 501.89 £ 0.1° 378 £0.12° - - - - -
DKP0%-B2.5%-FT1.5 41522+0.17° 321+02f 131.75 £0.19¢ 9.58 +0.74¢ 0.61 +£0.07* 11.06 £ 0.26¢ 3.49+0.13
DKP5%-B2.5%-FT1.5 440.87 +0.14° 335+0.14° 132.02 + 0.241 9.88+0.51° 0.66 +0.15° 10.40 + 0.47° 3.11 +0.06°
DKP10%-B2.5%-FT1.5 489.37 £0.27° 3.59+0.2f 135.99 +0.21¢ 9.94+0.41° 0.71 £0.29¢ 10.16 £ 0.57¢ 3.60 £ 0.07
DKP0%-B2.5%-FT3 421.01 £0.15° 3.28+.17° - - - - -
DKP5%-B2.5%-FT3 45475 £ 0.29° 3.38+0.15° - - - - -
DKP10%-B2.5%-FT3 49222 + 0.3 3.63+0.21¢8 - - - - -
DKP0%-B5%-FT1.5 414.63 £ 0.08" 3.19+0.13° 131.28 +£0.14° 9.68 +0.81 0.73 £0.29¢ 11.7+0.33¢ 3.64+0.16°
DKP5%-B5%-FT1.5 46128 +0.14° 335+0.15¢ 134.39 +£0.12° 10.09 £ 0.78" 0.79 + 0.09 10.59 + 0.08 3.84 + 0.06*
DKP10%-B5%-FT1.5 492.54 +0.24¢ 3.48 +£0.16 137.89 £ 0.2° 10.24 + 037 0.87 +£0.33° 10.21+0.11° 4.07 £0.14°
DKP0%-B5%-FT3 440.77 + 0.39¢ 3.24+0.16% - - - - -
DKP5%-B5%-FT3 47229 +0.14° 3.45+0.24¢8 - - - - -
DKP10%-B5%-FT3 509.55 +0.13° 3.53+0.2f - - - - -

2 Brutchen bread with date kernel powder (DKP, 0, 5 & 10%), wheat bran (B, 0, 2.5 & 5%) in two times of fermentation (FT 1.5 & 3h)
# Means within each column with the same letters are not significantly different (P < 0.05).

* Data are means = SD.
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Table 2. (continued) Physicochemical properties of Brotchen bread fortified by date seed powder and wheat bran+*

Degree of Staling Bread-

Sample Name aw Particle Size (nm) BSd(%) Falling number (s) Gluten (%) Gluten index (%)
DKP0%-B0%-FT1.5 0.968 £ 0.41' 529.54 +£0.01* 82.5+1.2° 350.11 £0.1° 27.67+0.04* 99.12 £ 0.08"
DKP5%-B0%-FT1.5 0.963 £0.37" 631.21+£0.02° 60.4 +1.5° 0 0 0

DKP10%-B0%-FT1.5 0.951 +£0.51% 633.78 £0.02° 85.5+1.64¢ 0 0 0
DKP0%-B0%-FT3 0.965 + 0.29" - 75.16 £ 2.34¢ 0 0 0
DKP5%-B0%-FT3 0.954+0.21¢ - 72.69 £1.1* 0 0 0
DKP10%-B0%-FT3 0.948 £0.21¢ - 60.09 + 3.54% 0 0 0

DKP0%-B2.5%-FT1.5 0.971 £0.11* 643.75+0.01* 92.41£2.41° 345.1+£0.12¢ 23.5+0.12° 0

DKP5%-B2.5%-FT1.5 0.971 £0.36" 644.02 +0.02° 62.99 +£2.39f 0 0 0

DKP10%-B2.5%-FT1.5 0.967 +0.14° 644.99 +0.02* 54.88 £3.31 0 0 0
DKP0%-B2.5%-FT3 0.977 £0.12° - 79.68 £ 1.13* 0 0 0
DKP5%-B2.5%-FT3 0.972+0.16° - 60.63 +2.75¢ 0 0 0
DKP10%-B2.5%-FT3 0.966 £ 0.17¢ - 47.85+3.67 0 0 0
DKP0%-B5%-FT1.5 0.979 + 0.46) 644.28 £0.01* 80.72 £3.21 342.65+0.07* 20.64 £0.08° 0
DKP5%-B5%-FT1.5 0.974 +0.35" 644.39 £ 0.02° 68.78 +£3.14" 0 0 0

DKP10%-B5%-FT1.5 0.967 £0.22¢ 643.89 +0.3¢ 60.4 £ 1.24° 0 0 0
DKP0%-B5%-FT3 0.978 £0.37" - 66.35+£2.33¢ 0 0 0
DKP5%-B5%-FT3 0.975+£0.31°¢ - 65.45+£2.37° 0 0 0
DKP10%-B5%-FT3 0.970 +0.33¢ - 55.57 £1.09* 0 0 0

2 Brutchen bread with date kernel powder (DKP, 0, 5 & 10%), wheat bran (B, 0, 2.5 & 5%) in two times of fermentation (FT 1.5 & 3h)
 Means within each column with the same letters are not significantly different (P < 0.05).
" Data are means = SD.
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Sample Name®

Sedimentation (cc)

Delayed sedimentation (cc)

DKP0%-B0%-FT1.5 40.05 £0.1° 50.05+0.41°¢
DKP5%-B0%-FT1.5 0 0
DKP10%-B0%-FT1.5 0 0
DKP0%-B0%-FT3 0 0
DKP5%-B0%-FT3 0 0
DKP10%-B0%-FT3 0 0

DKP0%-B2.5%-FT1.5 45.78 £0.14° 54.78 £0.37°
DKP5%-B2.5%-FT1.5 0 0
DKP10%-B2.5%-FT1.5 0 0
DKP0%-B2.5%-FT3 0 0
DKP5%-B2.5%-FT3 0 0
DKP10%-B2.5%-FT3 0 0

DKP0%-B5%-FT1.5 51.28 £0.09* 61.28 £0.29*
DKP5%-B5%-FT1.5 0 0
DKP10%-B5%-FT1.5 0 0
DKP0%-B5%-FT3 0 0
DKP5%-B5%-FT3 0 0
DKP10%-B5%-FT3 0 0

2 Brutchen bread with date kernel powder (DKP, 0, 5 & 10%), wheat bran (B, 0, 2.5 & 5%) in two times of fermentation (FT 1.5 & 3h)

# Means within each column with the same letters are not significantly different (P < 0.05).

* Data are means = SD.
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Table 2. (continued) Physicochemical properties of Brotchen bread fortified by date seed powder and wheat bran*”
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ble 3. CIE analysis parameters of Brotchen bread fortified by date seed powder and wheat bran*

Samples®
0, 0, 0, 0,
DKP0% DKP5% DKP10% DKP0% DKP5% DKP10% DKPO%  DKP5% DKP10% DKPO%  DKP5% DKP10% DKP0% DKP5% DKP10% DKP0% DKP5% DIE/PIO
-B0%- -B0%- -B0%- -B0%- -B0%- -B0%- . . -B2.5%- - - -B2.5%- -B5%- -B5%- -B5%- -B5%- -B5%- >
B2.5%-  B2.5%- B2.5%-  B2.5%- B5%-
FT1.5 FT1.5 FT1.5 FT3 FT3 FT3 FT15 FT15 FT1.5 FT3 FT3 FT3 FT1.5 FT1.5 FT1.5 FT3 FT3 FT3
L* 72.54 59.67 50.18 73.07 59.69 50.24 65.23 54.9 45.45 65.27 54.89 45.71 63.21 51.62 41.77 64.18 51.78 41.45
+0.21°¢ +0.08° +0.11* +0.1* +0.16° +0.26¢ +0.11¢ +0.23¢ +0.27¢ +0.1* +0.16¢ +0.25¢ +0.2° +0.19* +0.16° +0.37¢ +0.16¢ +0.2°
Crust % 9.23 11.14+0 15.18 9.45 11.08 1545+ 11.14 10.53 9.35 12.25 11.41 9.99 13.1 10.18 9.15 14.54 12.47 11.68+0
v a +0.14¢ .09¢ +0.18° +0.21° +0.13* 0.16 +0.09° +0.28¢ +0.22° +0.33¢ +0.17¢ +0.19° +0.34 +0.23° +0.39¢ +0.16* +0.14¢ 244
b* 29.8 26.5 22.41 30.63 27.73 24.98 28.41 22.88 19.76 29.55 25.13 23.91 27.65 21.16 18.58 28.41 23.95 20.93
+0.2¢ +0.8° +0.24¢ +0.15¢ +0.41°¢ +0.25¢ +0.13¢ +0.39¢ +36° +0.14° +0.22°¢ +0.24¢ +0.22¢ +0.37¢ +0.27¢ +0.33¢ +0.19¢ +0.25°¢
L* 73.54 62.45 56.14 75.45 65.65 58.11 69.41 61.57 53.88 70.99 64.16 59.97 66.58 60.1 50.17 68.14 61.18 51.29
+0.11* +0.13¢ +0.26¢ +0.14¢ +0.33¢ +0.27¢ +0.08* +0.18° +0.16* +0.29¢ +0.14° +0.2° +0.14° +0.39¢ +0.14* +0.21° +0.1* +0.22¢
Cru a* -0.88 2.54 4.54 -1.41 3.57 591 0.14 3.97 6.01 0.54 4.58 6.87 1.09 5 7.1 1.94 5.87 8.88
mb +0.11* +0.1¢ +0.35¢ +0.11° +0.37¢ +0.23° +0.1°¢ +0.23¢ +0.28¢ +0.26°¢ +0.31F +0.34¢ +0.22¢ +0.44f +0.33¢ +0.4¢ +0.13° +0.16
b* 14.14 12.51 10.87 14.69 13.02+0 11.47 14.97 13.56 12.41 15.31 14.06 13.08 14.68 12.99 10.78 14.84 13.14 11.12
+0.12° +0.07* +0.11* +0.13¢ 42¢ +0.3f +0.11¢ +0.16* +0.44f +0.44f +0.13* +0.34¢ +0.31°¢ +0.36¢ +31¢ +0.33¢ +0.14¢ 0.3f

 Brutchen bread with date kernel powder (DKP, 0, 5 & 10%), wheat bran (B, 0, 2.5 & 5%) in two times of fermentation (FT 1.5 & 3h)
# Means within each column with the same letters are not significantly different (P < 0.05).
* Data are means = SD.
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Table 4. Farinograph and Extensograph analysis parameters of Brotchen bread fortified by date seed powder and wheat bran

Farinograph Values Extensograph Values
Sample Name Devell(?gl}ll‘li?lt time S(till)ii;i;y ggﬁreeneir?g abso\rg?ifrrl %) Ti?nrzlz/;}l“) tg;:erifgler;jl?uorrel Eggg El;te:rilztizrrllc(e];%) Extensibility (mm) MaximuglaII})e sistance
(DDT) (min.) ’ (DOS) (BU) (min) (GT)(°C)
DKP0%-B0%-FT1.5 1.8+0.43! 9.67+0.24¢ 52.12+0.410 60.05+£0.29° 1.4+0.31 92.05+0.08° 100.2120.12° 767.4+0.25° 102.42+0.24¢ 845+0.28"
DKP5%-B0%-FT1.5 1.9£0.19° 13.01£0.15¢ 42.87+0.35" 61.01+0.3" 1.1£0.35" 91.08+0.092 89.5+0.19¢ 799.1420.21° 90.41£0.25° 865.77+0.16
DKP10%-B0%-FT1.5 2+0.34° 13.51£0.16¢ 39.95+0.29¢ 61.18+0.24 1.120.31° 91.02+0.04° 82.41+0.09 801.2+0.418 88.9120.29¢ 885.34+0.34!
DKP0%-B0%-FT3 1.9+0.24° 9.89+0.19¢ 52.14+0.28¢ 61.21+0.25 1.3+0.3¢ 92.01£0.05° - - - -
DKP5%-B0%-FT3 2.07+0.18" 14.57£0.1° 43.01x0.29° 62.78+0.27° 0.9+0.29¢ 91£0.02° - - - -
DKP10%-B0%-FT3 2.11£0.41 14.98+0.11° 39.94+0.43* 62.97+0.26" 0.8+0.29¢ 90.8+0.06¢ - - - -
DKP0%-B2.5%-FT1.5 2.05+0.35" 9.55+0.16¢ 41.62+0.49! 60.78+0.29° 1.540.36" 91.78+0.07° 94.63£0.15°  789.56+0.35f 95.41+0.23° 859:+0.33"
DKP5%-B2.5%-FT1.5 2.15+0.39" 14.1£0.13° 39.51+0.36¢ 61.29+0.28¢ 1+.034¢ 90.2+0.06¢ 81.39+.15°¢ 809.91:0.34° 89.88+0.15° 877.45+0.15°
DKP10%-B2.5%-FT1.5 2.3+0.37¢ 14.15+0.24¢ 37+0.33° 61.34+026°  0.87+0.19° 90.1£0.1" 80.01+0.11>  854.87+0.24° 84.35+0.25° 890.14+0.29¢
DKP0%-B2.5%-FT3 2.1£0.33¢ 9.7120.26! 41.67£0.37" 60.97+.034¢ 1.30.16° 91+0.11! - - - -
DKP5%-B2.5%-FT3 2.19+0.27° 14.28+0.22° 39.5+0.38! 62.05+0.34¢ 0.9+0.34¢ 90.5+0.09¢ - - - -
DKP10%-B2.5%-FT3 2.41+0.22° 14.76+0.26' 37.54+0.39 62.49+0.36" 0.8+0.33¢ 90.4+0.04° - - - -
DKP0%-B5%-FT1.5 2.64+0.26° 9.44+0.25" 39.71+0.34¢ 61.28+0.34¢ 1.6+0.28¢ 90.940.05¢ 90.43+0.23°  796.45+0.23" 89.58+0.16" 867+0.25¢
DKP5%-B5%-FT1.5 2.85+0.29¢ 14.84+0.26' 34.51+0.33° 61.31£0.33¢ 0.9+0.35" 90+0.01" 80.75+0.15° 863.71+0.29¢ 74.54+0.15° 881.31+0.26¢
DKP10%-B5%-FT1.5 3.07+0.31¢ 15.07+0.29’ 31.81£0.26° 61.35+0.38' 0.8+0.36" 89.8+0.1" 79.24+0.19¢ 910.54+0.34° 67.34+0.28° 897+0.27°
DKP0%-B5%-FT3 2.73+0.23° 9.5+0.25" 39.8:+0.26° 62.09+0.34¢ 1.3+0.22° 89.9+0.08" - - - -
DKP5%-B5%-FT3 3.12+0.33¢ 15£0.22° 34.51+0.22° 63.75+0.29° 0.7+0.31" 89.80.05¢ - - - -
DKP10%-B5%-FT3 3.28+0.26° 15.25+0.34% 31.87+0.29 64.99+0.26" 0.6+0.41 89.8+0.05¢ - - - -

2 Brutchen bread with date kernel powder (DKP, 0, 5 & 10%), wheat bran (B, 0, 2.5 & 5%) in two times of fermentation (FT 1.5 & 3h)
# Means within each column with the same letters are not significantly different (P < 0.05).
* Data are means £ SD.
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Table 5. TPA analysis parameters of Brotchen bread fortified by date seed powder and wheat bran*

Hardness (N) Cohesiveness (-) Springiness (%) Resilience (—) Chewiness (J) Gumminess (N)
Sample Name?* Day 1 Day 3 Day 7 Day 1 Day 3 Day 7 Day 1 Day 3 Day 7 Day 1 Day 3 Day 7 Day 1 Day 3 Day 7 Day 1 Day 3 Day 7
DKP0%-B0%-FT1.5 541+ 7.94 + 9.25 0.84 0.52 0.31 92 91 90 40 37 31 0.75 0.84 0.94 1.25 3.51 5.1
0.1* 0.4¢ +0.1* +0.2° +0.1° +0.1* +0.1* +0.2° +0.1* +0.1* +0.4¢ +0.2° +0.1* +0.2° +0.44 +0.1* +0.1* +0.4¢
DKP5%-B0%-FT1.5 591 8.9 9.48 0.77 0.45 0.22 91 90 90 35 30 24 0.1 0.13 0.12 2.01 3.99 6.97
+.01* +0.1* +0.2° +0.1* +0.2¢ +0.2° +0.2° +0.3¢ +0.2° +0.1* +0.1* +0.1* +0.1* +01°* +0.1* +0.2° +0.1* +0.1*
DKP10%-B0%-FT1.5 7.01 9.11 9.55 0.7 0.42 0.22 91 88 87 34 29 24 0.11 0.14 0.15 2.1 4.59 7.8
+0.4¢ +0.1° +0.5¢ +0.3¢ +0.09* +0.1° +0.4¢ +0.3¢ +0.1° +0.2° +0.2° +0.3¢ +0.1° +0.1° +0.2° +0.2° +0.1* +0.2°
DKP0%-B0%-FT3 498 6.24 9.47 09 0.69 0.33 94 93 90 41 37 34 0.79 0.82 0.9 1.01 2.97 3.81
+0.5¢ +0.2° +0.6" +0.1* +0.1° +0.3¢ +0.3¢ +0.1° +0.3¢ +0.7% +0.3¢ +0.1°* +.01° +0.3¢c +0.5¢ +0.1° +0.2° +0.1°
DKP5%-B0%-FT3 5.53 6.77 9.55 0.8 0.6 0.23 92 90 90 39 35 29 091+ 0.12 0.1 1.54 3.7 50.3
+0.2° +0.3¢ +0.4¢ +0.1* +0.2¢ +0.3¢ +0.1* +0.6" +0.4¢ +0.4¢ +0.1* +0.2° 0.2° +0.1* +0.44 +0.3¢ +0.1* +0.1a
DKP10%-B0%-FT3 6.59 6.87 10.55 0.74 0.51 0.22 93 91 90 35 30 26 0.11 0.12 0.14 1.9 4.1 6.7
+0.3° +0.2" +0.6" +0.2° +0.1° +0.2° +0.2" +0.5° +0.1* +0.6" +0.2° +0.1° +0.3¢ +0.3° +0.6 +0.2° +0.4¢ +0.2"
DKP0%-B2.5%-FT1.5 5.14 8.99 9.89 0.79 0.49 0.21 90 88 87 39 34 30 0.08 0.88 0.95 1.57 4.11 7.5
+0.2° +0.2° +0.1° +0.4¢ +0.2¢ +0.3¢ +0.1° +0.7# +0.3¢ +0.5¢ +0.4¢ +0.3¢ +0.1° +04¢ +0.1* +0.4¢ +0.3¢ +0.3¢
DKP5%-B2.5%-FT1.5 6.08 9.14 991 0.71 04 0.21 90 89 87 34 29 22 0.11 0.14 0.17 2.27 5+0.1* 8.1
+0.2° +0.1° +0.3° +0.3¢c +0.1° +0.2° +0.2° +0.4¢ +0.2° +0.3° +0.1° +0.4¢ +0.3° +05° +0.2b +0.1° +0.3°
DKP10%-B2.5%-FT1.5 6.45 9.01 9.99 0.64 0.37 0.18 89 88 86 32 24 19 0.12 0.15 0.18 2.35 54 11.36
+.03¢ +0.4¢ +0.2° +0.1* +0.3¢ +0.1* +0.1* +0.5¢ +0.4¢ +0.1* +0.3¢ +0.1* +0.5¢ +05¢ +0.1* +0.5¢ +0.2° +0.5¢
DKP0%-B2.5%-FT3 5.07 6.88 9.11 0.8 0.54 0.22 91 89 89 40 37 35 0.8 0.84 0.88 1.4 3.45 7.5
+.01* +0.3¢ +0.1° +0.1* +0.4° +0.2° +0.1° +0.2° +0.1* +0.4¢ +0.1° +0.1* +0.4¢ +0.1° +0.1* +0.6 +0.1* +0.4¢
DKP5%-B2.5%-FT3 5.97 7.11 9.59 0.75 041 0.24 90 90 89 36 30 27 0.95 0.11 0.15 2.01 4.7 7.9
+.04¢ +0.3¢ +0.1° +0.2° +0.1° +0.1* +0.1° +0.1° +0.1° +0.4¢ +0.2° +0.3¢ +0.2° +03°¢ +0.2° +0.1° +0.1* +0.1°
DKP10%-B2.5%-FT3 6.77 7.41 10.01 0.7 04 0.3 89 89 87 34 27 23 0.1 0.14 0.18 2.2 5.5 11.1
+.01° +0.4¢ +0.3° +0.2° +0.3¢ +0.3° +0.1° +0.3° +0.2° +0.1° +0.1° +0.3° +0.1° +0.4¢ +0.2° +0.2° +0.1° +0.5°
DKP0%-B5%-FT1.5 5.5 7.41 9.94 0.73 0.51 0.34 89 88 87 36 31 25 0.1 0.14 0.17 1.6 5.7 8 +0.6"
+0.3¢ +0.3° +0.2° +0.3° +0.1° +0.1° +0.2° +0.4¢ +0.2° +0.1° +0.4¢ +0.1° +0.2° +0.1° +0.4¢ +0.3° +0.2°
DKP5%-B5%-FT1.5 5.99 8.25 10.11 0.62 0.35 0.25 88 86 86 33 25 20 0.14 0.17 0.19 2.31 5.5 9.7
+0.1* +0.3¢ +0.1° +0.3¢ +0.3¢ +0.2° +0.1° +0.1* +0.3¢ +0.2° +0.2° +0.4¢ +0.1° +0.1° +0.3¢ +0.1° +0.1* +0.2°
DKP10%-B5%-FT1.5 6.49 8.54 10.41 0.51 0.3 0.14 87 85 84 31 24 17 0.14 0.18 0.21 2.35 5.7 124
+0.2° +0.1a +0.4¢ +01° +0.1° +0.1* +0.2° +0.1° +0.3¢ +0.5¢ +0.3¢ +0.1* +0.1° +.3° +0.1* +0.1° +0.1* +0.3¢
DKP0%-B5%-FT3 5.35 7.64 8.9 0.76 0.55 0.41 90 89 89 38 34 29 0.1 0.14 0.17 1.5 54 7.9
+0.1° +0.3° +0.5° +0.4¢ +0.2° +0.3° +0.4¢ +0.2° +0.1° +0.5° +0.2° +0.5° +0.3° +02° +0.2° +0.4¢ +0.2° +0.2°
DKP5%-B5%-FT3 5.5 8.11 9.1 0.71 0.44 0.22 88 87 87 35 29 21 0.13 0.15 0.17 2.3 5.5 9.5
+0.1° +0.2° +0.3° +0.5° +0.1° +0.1° +0.5° +0.4¢ +0.2° +.05° +0.4¢ +0.3° +0.4¢ +0.4¢ +0.44 +0.3° +0.1° +0.44
DKP10%-B5%-FT3 6.01 8.81 9.35 0.69 0.41 0.21 87 86 85 32 24 17 0.13 0.15 0.21 2.3 5.5 11.7

+0.1° +0.1° +0.1° +0.1° +0.1° +0.1° +0.3¢ +0.1° +0.1° +0.1° +0.1° +0.1% +0.2° +0.2° +0.3° +0.1° +0.2° +.01°

2 Brutchen bread with date kernel powder (DKP, 0, 5 & 10%), wheat bran (B, 0, 2.5 & 5%) in two times of fermentation (FT 1.5 & 3h)
# Means within each column with the same letters are not significantly different (P < 0.05).
* Data are means + SD.
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Table 6. Sensory evaluation of Brotchen bread fortified by date seed powder and wheat bran*

Samples®

Sensory DKPO DKP5 DKP10 DKP0O DKP5 DKPIO DKPO DKP5 DKPI0 DKP0O DKP5 DKPI0O DKPO DKPS DKPI0O DKPO DKP5 DKPI0
descriptor Yo- Yo- Yo- Yo- Y- Y- Y- Yo- Yo- Yo- Y- Y- Y- Yo- Yo- Yo- Y- Y-
B0%- B0%- B0%- B0%- B0%- B0%- B2.5% B2.5% B2.5%- B25% B25% B25%-  B5%- B5%- B5%- B5%- B5%- B5%-
FTL.S FTL.S FTL.S FT3 FT3 FT3 -FT1.5  -FTL.S FTL.S -FT3 -FT3 FT3 FTL.S FTL.5 FTL.5 FT3 FT3 FT3

Appearance
Porosity 4.8 4.8° 4.6° 4.8° 4.6° 4.4° 4.8¢ 4.6¢ 4.8¢c 4.8¢ 4.8¢ 4.8¢ 4.4 4.6 4.4¢ 4.6 4.4¢ 4.6"
Crumb color 5° 4.8° 4.8¢ 5¢ 4.8¢ 4.8¢ 4.6° 4.6 4.8 4.6° 4.8¢ 4.8¢ 4.8¢ 4.6¢ 4.6" 4.8¢ 4.8 4.8¢
Crust color 5* 4.8° 4.6° 5¢ 54 4.8¢ 4.6° 4.4° 4.6¢ 4.6° 4.6° 4.6 4.4 4.4¢ 4.6 4.6 4¢ 4.4¢
Taste
Sweet 5° 4.6° 4.4 4.4 42 4.4° 42 3.6 3.8 4.6° 4.4 42 4.6° 40 3.6 4.6° 3.4 3.4
Salty 5* 4.8° 4.4° 4.4 4.6° 4.6¢ 4.8¢ 4.4° 4.6¢ 4.8¢ 4.6° 4.6 5¢ 4.8¢ 4.8¢ 5¢ 4.4¢ 4.4¢
Flavor & Smell (by gustation)
DPK 5* 5¢ 4.4° 5¢ 54 42 54 4.6¢ 4.6¢ 5¢ 4.8¢ 4.8¢ 5¢ 4.6 4.6 5¢ 48" 4.6
BRAN 5° 5¢ 4.8¢ 4.8° 54 4.6¢ 4.8¢ 4.6 4.6¢ 5¢ 4.8¢ 4.6¢ 4.4 40 3.8¢ 4.4 3.8° 3.4
Texture (by gustation)
Adhesive 4.8 4.8° 4.8¢ 5¢ 54 5* 4.8¢ 4.6¢ 4.6¢ 4.6° 4.4 4.4 4.6° 40 44 4.8¢ 48" 4.6
Rubbery 4.8 4.6° 4.6° 4.8° 4.6° 4.69 4.8¢ 4.4° 4v 4.8¢ 4.6 4.69 4.6° 3.8* 3.40 4.6 4¢ 4¢

Soft 5° 4.8° 4.6° 5¢ 4.6° 4.6 4.8¢ 4.6¢ 4.6¢ 4.8¢ 4.6 4.4° 4.6° 40 3.4° 4.6 4¢ 3.8°
Overall 4.9420 4.8° 4.6° 4.82%¢  4.72b 4.58%4 4.7¢ 4.44b¢ 4.5¢ 476°¢  4.64%¢ 4.56%¢ 4.64%¢ 428 4.12¢%¢ 4.7¢ 4244 4.2¢

4 Brutchen bread with date kernel powder (DKP, 0, 5 & 10%), wheat bran (B, 0, 2.5 & 5%) in two times of fermentation (FT, 1.5 & 3h)

# Means with the same letters in the same row do not statistically differ (p > 0.05) by Tukey’s test
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This study investigated the effect of adding Mozafati date seed powder and
wheat bran on the quality parameters of Brotchen bread and dough. For this
purpose, the values of physical and chemical characteristics (volume,
specific volume, weight, moisture, ash, protein, dietary fiber, water activity,
particle size, percentage of biota, Falling number, gluten, gluten index,
zelenic sedimentation, delayed sedimentation) and examining the color of
the crust and the central part of the bread), farinograph and extensograph
characteristics of the prepared doughs, mechanical characteristics (texture
profile analysis) and sensory characteristics (appearance, color, flavor,
texture) of the bread produced with additional date kernel powder ( 0, 5, and
10 %) and wheat bran (0, 2.5, and 5%) were investigated in two resting
periods of 90 and 180 minutes during 7 days of storage. The results showed
that the amount of water absorption, development time, stability, tensile
strength and maximum dough strength increased with the increase in the
amount of added date kernel powder and wheat bran. It also decreased in
softening degree, extensibility and energy levels. The values of L* and a*
color of the crust and the Crumb part of the bread decreased with the addition
of PKP (p<0.05). The change in softening degree and stability values was
statistically significant (p<0.05). The addition of the two mentioned
substances caused a firmer structure in the bread samples and reduced the
staleness of the bread. It was observed that resting time of 180 minutes
compared to 90 minutes had better results in texture and physical
characteristics of bread (p<0.05). Although the sensory acceptance by the
descriptors decreased (p<0.05), it was placed in a good grade. The result of
this study showed that the presence of wheat bran and date kernel powder
provides good quality bread and helps to increase fiber in the diet.
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Table 1- Characteristics of flour used for cake preparation

Properties* Amount
Moisture (percentage) 13.14+0.01
Protein (percentage)** 75+0.15

Moist gluten (percentage) 20.2 +0.76
Gluten index 87 +1.14

Ash (percentage) 0.508 + 0.02
Zolani number (cc) 14 +0.13

* The results obtained were the result of three repetitions.
**Analysis results are reported based on 14% flour moisture.
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Table 2- The steps of preparing cake dough using the sugar-dough method

Material weight (gr) Percentage Steps to do
oil 17.50 266 Heating was done for 10
sugar 22 330 minutes until the light
color of the cream was
produced.
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egg 22
flour 28.40
Baking powder 0.50
milk powder 0.61
vanilla 0.15
whey powder 1.23
water 7.61

330 Eggs were added in3t0 5
equal parts.
425.60 All the powdered
7.50 ingredients were sieved
9.20 together and added to
2.30 form a paste. It came out
18.40 half straight
11.40 After adding water, the

dough became smooth.

Table 3- Amount of fat and transglutaminase enzyme used in different samples of sponge cake

Treatment Transglutaminase enzyme treatment (ppm) Reduced fat (%)
A (Control) 0 0
B 10 25
C 20 25
D 10 50
E 20 50
F 10 100
G 20 100

Loy Holws 55 ol O3y 4 bl sad Odemy 31
dles Cosby Ol 25 alaly Sheslizal Loy oddins s

Jye] ws
Ao ,o=((p 8 e Csby RalS i gad 055) XN e

Casb

JEOK{ERRPIR FEIRFI BN |
slge et 0Ll g olel 5 2oSE (6 So3ll LIS alad
el O o35 s sl Sdme OS5 onlest 5 JI
oS AACC A=Y gy bl KS s>
535S ) S bl Soty o] us
3 A 05 a5 edd st g ek U O35 4 L8 5 &S
= Sdews 51 Sle a3 000 slos Loy S 53 635 S
Oy b opdigy S s b Sl 4 Oy 2ol
— St S 530558 e (228 15 b L5 @
A a5 alasly 5l ST Ao s LS 558 5 e dd
S Ao y3=((oilal O35 )/ 0 Oj9) XV 0

S ‘5,5”'!.&3! -Y-¢-Y

27

S e gla0 ga51 -Y-Y

o pl 5 Y=Y

i s e il Ve sLiS dlas A= b L 48 s et
osky ad S as te le VTS0 alas s
3 Sl edd ol st D5 e 0k e b oS
e el 5 S el B0 Ol e s
sdd o Sop sl DY] e S Gt e S
Ll et 2aS el 58 ediasOLS

Pt 05 —V-Y-Y

o S8 3N b ez o e 055 5 S0l sl
] ailbes OF ) Lo Y80 w2 e Vi 05
I

S sladgeyl —Y-¢

Cagb) S eIl -Y-E-)

—o3ll AACC £8-1Y o,y 5 eslizal L S o,
-k e rjf~/~\ 3 bd gl CJ,fY‘UY A S
2o 5 i Loty ol 035 4 JS 5l s o

Al esls 13 adds T Sdeas 3l S Sl am o) oY Ol



eeslanal b 6)15(’5 u}:.uz..w‘ &._S J\._J}:

sth& pep 9 °l':‘i‘b‘:j".’. 4.24“.,\*;

o Al ‘_;J,_S/ejl.ﬁl -A-¢-Y

—o 3l g e sy (s 3l eslanad L KS e andls
el we s, S

Jodss (g S 5lusl —Y-£-4

dalee 5 adaly Sl eslinad L (S (glad gol Joess

Jva] az

Jdss=) — (g Al anllly/ aBly andls (V)

&,.S ‘_,:>|‘,..§a”g OJLES L;;:j‘.’d‘—\'—i—"
AACC\'—Q\ &j‘))‘ebm.»‘b&:sy\}gijd)u:
Olis iShs b ol wl[Ve] w5, Sl
A S ag e 5 O (S el gl o s
3 SN s 2548 S5l Job phie S o
D‘}BcCc Cf‘}i)b&nsﬁw)‘g;iwjé.ﬂeé‘é
23kl G b 3l K8 1S 5 O 5 Sl
soekas Ol S5 ade oSG 5, 5e 55 A sl
O,Ww=YC-B-D

s £55=B-D

Figure 1- Transparent ruler used to measure cake
symmetry and uniformity
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Table 4- The results of comparison of average relative density and consistency in sponge cake samples

produced with dough containing microbial transglutaminase enzyme and reduced fat

Treatment Specific gravity (gr/cm3) Consistency (gr/s)
A (Control) 0.002 °+1.08 0.01%3.03
B 0.001°+1.09 0.01%41.21
C 0.007°+1.12 0.023£37.62
D 0.0045+1.14 0.04°£11.25
E 0.05°+1.15 0.012£40.42
F 0.0023+1.24 0.02P+25.39
G 0.02°+1.13 0.06+31.32

All numbers are mean + standard deviation, different letters indicate significance at P<0.05 level. A: control, B: 10
ppm transglutaminase and 25% reduced fat, C: 20 ppm transglutaminase and 25% reduced fat, D: 10 ppm
transglutaminase and 50% reduced fat, E: 20 ppm transglutaminase and 50% reduced fat, F: 10 ppm transglutaminase
and 100% reduced fat, G: 20 ppm transglutaminase and 100% reduced fat.
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Table 5- The results of comparing the average amount of protein, fat, moisture and cake ash in sponge cake
samples produced with dough containing microbial transglutaminase enzyme and reduced fat

Treatment Protein (%) fat (%) Moisture (%) Ash (%)
A (Control) 0.02°+7. 16 34.35+0.01 P 15.60+0.30 ¢ 0.57+0.04 ¢ d
B 0.04°+7. 60 43.81+0.01° 19.29+0.20P 0.14+0.04¢
C 0.05%¢+7. 58 29.69+0.02 ¢ 18.47+0.06 ° 0.60+0.03°
D 0.03°+7. 76 14.03+0.02 ¢ 21.43+0.20° 092+0.05°
E 0.05°+7.75 12.95+0.014 23.08 + 0.03° 0.85+0.07°¢
F 0.02%+8. 34 12.69 + 0.08 ¢ 31.40+0.05 2 5.38+0.04 ¢
G 0.072£8. 43 13.60 £ 0.151 28.01+0.01° 2.70+0.06 °

All numbers are mean + standard deviation, different letters indicate significance at P<0.05 level. A: control, B: 10
ppm transglutaminase and 25% reduced fat, C: 20 ppm transglutaminase and 25% reduced fat, D: 10 ppm
transglutaminase and 50% reduced fat, E: 20 ppm transglutaminase and 50% reduced fat, F: 10 ppm transglutaminase
and 100% reduced fat, G: 20 ppm transglutaminase and 100% reduced fat.
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Table 6- Comparison results of average volume, weight, specific volume, and cake symmetry in sponge cake
samples produced with dough containing microbial transglutaminase enzyme and reduced fat

Treatment VVolume (cm3) Weight (gr) Specific volume Cake symmetry
(cm3/gr) (mm)

A (Control) 125.00+1.152 65.80+0.23 1.89 £ 0.01° 18.00 £ 0.57 ©
B 110.00 +2.30° 66.80+0.28 2 1.64+0.04 1/15 +26/002
Cc 125.00 £ 0.57 2 67.20+0.11° 1.86+0.052 12.00+£1.15°¢
D 100.00 + 1.15° 66.90 £ 0.11°2 1.49+0.01° 24.00 £ 0.57 2
E 105.00 £ 1.73 " 66.90+0.11 2 1.56+0.02 17.00 £ 0.57 °
F 95.00+1.73°¢ 65.70+0.05 ° 1.44+0.02 ®¢ 19.00+0.57 &
G 85.00+2.30°¢ 66.00+0.11° 1.28+0.03 ¢ 10.00+1.15°¢

All numbers are mean + standard deviation, different letters indicate significance at P<0.05 level. A: control, B: 10
ppm transglutaminase and 25% reduced fat, C: 20 ppm transglutaminase and 25% reduced fat, D: 10 ppm
transglutaminase and 50% reduced fat, E: 20 ppm transglutaminase and 50% reduced fat, F: 10 ppm transglutaminase
and 100% reduced fat, G: 20 ppm transglutaminase and 100% reduced fat.
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Table 7- Comparison results of the average amount of apparent density, Solid density and porosity in sponge
cake samples in sponge cake samples produced with dough containing microbial transglutaminase enzyme

and reduced fat

Treatment Aapparent density (gr/cm®) Solid density (gr/cm®) Porosity (%)
A (Control) 0.52 +0.003¢ 1.20+0.001° 56.23+0.33?
B 0.60+0.01° 1.19+0.001° 48.97 +1.28°
C 0.53+0.001°¢ 1.20+0.0052 55.18 £ 0.142
D 0.66+0.008 ° 1.19+0.002 @ 43.75+0.69 P
E .0.63+0.009° 1.19+0.003 @ 46.66+0.82
F 0.69+0.01° 1.19+0.001 2 42.26+1.04°
G 0.77+£0.01° 1.19+0.01 a 34.94+1.60 ©

All numbers are mean + standard deviation, different letters indicate significance at P<0.05 level. A: control, B: 10
ppm transglutaminase and 25% reduced fat, C: 20 ppm transglutaminase and 25% reduced fat, D: 10 ppm
transglutaminase and 50% reduced fat, E: 20 ppm transglutaminase and 50% reduced fat, F: 10 ppm transglutaminase
and 100% reduced fat, G: 20 ppm transglutaminase and 100% reduced fat.
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Table 8- Comparison results of the average amount of texture characteristics in sponge cake samples in
sponge cake samples produced with dough containing microbial transglutaminase enzyme and reduced fat

Treatment Hardness (gr) adhesiveness Cohesiveness Springiness Gumminess (gr) Chewiness (j)
(mj) (mm)
A 2778.50 + 4/04 ® 0.45+0.01° 0.67+0.005% 7.26+0.02?% 1.67°+1872.80 133.34 £ 1.17°
(Control)
B 2559/00 + 2/88° 0.32+0.01° 0.65+0.005 P 7.15+0.02*  0.51°+1651.15 115.77+0.61°
C 1810.00 £ 1/15 ¢ 0.28+0.01 ¢ ¢ 0.71+0.012 6.30+0.01¢  1.68%:1288.70 79.75+1.18¢
D 2448.50 + 2.30P 0.50+0.02 ® 0.68 +0.005 2 6.75+0.01° 1672.10+1.15b 110.68 +1.17°"
E 2440.00+1.73° 0.38+0.01° 0.65+0.01° 6.72+0.01° 1587.40+1.21 b 104.61+1.21°
F 3925.00 + 2/88 2 0.46+0.02 0.65+0.01° 6.80+0.01° 2540.00t1.15a 16.1+12.171°
G 4033.00+2.30 2 0.61+0.02° 0.73+£0.01° 7.09+0.02 2 2943.00+1.73 a 204.62+1.74 2

All numbers are mean * standard deviation, different letters indicate significance at P<0.05 level. A: control, B: 10
ppm transglutaminase and 25% reduced fat, C: 20 ppm transglutaminase and 25% reduced fat, D: 10 ppm
transglutaminase and 50% reduced fat, E: 20 ppm transglutaminase and 50% reduced fat, F: 10 ppm
transglutaminase and 100% reduced fat, G: 20 ppm transglutaminase and 100% reduced fat.
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Table 9- The results of comparing the average amount of enthalpy, free and bound water in sponge cake
samples in sponge cake samples produced with dough containing microbial transglutaminase enzyme and

reduced fat

Treatment Enthalpy 1 (j) Enthalpy 2 (j) free water (%) Bound water (%)
A (Control) -67.00+£1.00 2 -2491.00+0.50° 24.03+0.50 2 27.00+1.00 a
B -78.27+2.00 @ -2243.27+0.94" 22.21+0.00 24.21+1.00°
C -66.18+1.00 2 -2754.18+0.81°¢ 26.62+0.00? 29/00+1/002
D -106.89+1.00 P -2537.89+0.83" 25.25+0.502 29/00+1/002
E -73.42£1.002 -2726.42+0.26 ¢ 25.42+0.002 29/00+1/002
F -76.39+0.65 2 -2814.39+0.71°¢ 22.39+0.00 ° 26.00+1.00°
G -83.80+£1.002 -1933.57+1.002 22.32+0.60 P 25.50 + 1.00°

All numbers are mean =+ standard deviation, different letters indicate significance at P<0.05 level. A: control, B: 10
ppm transglutaminase and 25% reduced fat, C: 20 ppm transglutaminase and 25% reduced fat, D: 10 ppm
transglutaminase and 50% reduced fat, E: 20 ppm transglutaminase and 50% reduced fat, F: 10 ppm transglutaminase
and 100% reduced fat, G: 20 ppm transglutaminase and 100% reduced fat.
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Figure 2- An example of differential calorimetry in a sample of sponge cake produced with dough containing
microbial transglutaminase enzyme and reduced fat (Treatment G: 20 ppm transglutaminase and 100%

reduced fat).
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Table 10- The results of comparing the average amount of Sensory evaluation in sponge cake samples in
sponge cake samples produced with dough containing microbial transglutaminase enzyme and reduced fat

Treatment Smell Ttaste Color
A (Control) 6.202" 6.87° 6.40°
B 6.27°2 6.37°P 7.272
C 5.00° 6.87° 6.57°
D 7.372 8.47° 8.83%
E 5.77°P 2.47¢ 4.40¢°
F 3.73¢ 437°¢ 2.40¢
G 2.67°¢ 2.60¢ 1.134

All numbers are mean, different letters indicate significance at P<0.05 level. A: control, B: 10 ppm transglutaminase
and 25% reduced fat, C: 20 ppm transglutaminase and 25% reduced fat, D: 10 ppm transglutaminase and 50% reduced
fat, E: 20 ppm transglutaminase and 50% reduced fat, F: 10 ppm transglutaminase and 100% reduced fat, G: 20 ppm

transglutaminase and 100% reduced fat.
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Microbial transglutaminase is an enzyme from the group of
transferases, which is widely used to modify the functional
characteristics of proteins in various foods. The covalent bonds
created by this enzyme have unique effects on gel formation capacity,
thermal stability and water retention capacity in proteins. The purpose
of this research was to investigate the effect of different amounts of
microbial transglutaminase enzyme as a fat substitute on the
thermometric, thermogravimetric and rheological characteristics of
low-calorie sponge cake. For this purpose, seven different treatments
were produced with 0, 25, 50 and 100% reduced fat, 10 ppm and 20
ppm transglutaminase enzyme. Based on the results, the maximum
amount of protein (8.43%), apparent density (0.77 g/cm3), solid
density (1.19 g/cm3), hardness (4033 g), adhesion (0.61 MJ) ,
cohesion (0.73), gumminess (2943 g), second enthalpy and
chewability (204.62 MJ) were observed in the treatment with 20 ppm
enzyme and 100% reduced fat. The lowest free water was observed in
the treatment containing 10 ppm enzyme with 25% reduced fat. The
treatment with 10 ppm of enzyme and 50% reduced fat had the best
taste, smell and color according to the evaluators. The amount of
protein increased due to the presence of transglutaminase enzyme in
the samples and its tissue characteristics improved. But reducing 100
percent of fat had a negative effect on the sensory properties of the
produced product. Therefore, complete removal of fat is not
recommended for the production of this product, but by using
transglutaminase enzyme, fat can be reduced to a significant extent.
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Table 1- The treatments used in this study

Abbreviations Types of treatments
Control Gluten-free cake made with rice flour
70R30L Gluten-free cake prepared with a ratio of 70: 30 rice flour: lentil flour
S50RS0L Gluten-free cake prepared with a ratio of 50: 50 rice flour: lentil flour
20R80L Gluten-free cake prepared with a ratio of 20: 80 rice flour: lentil flour
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3 -Emulsifying capacity
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Table 2- The effect of the type of pretreatment on the measured characteristics of lentil flour

Characteristics Soaked and peeled Cooked Roasted
%WHC 1.58+0.03¢ 2.00+0.132 1.71+0.04°
%OHC 1.10£0.01° 1.38+0.022 1.35+0.062

%EC 37.30+0.25° 44.60+0.21% 44.42+0.16°

Different lowercase letters within a row indicate significant differences in %5 level
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Table 3- The effect of lentil flour percentage on some characteristics of cake Batter

Characteristics Control 70R30L 50R50L 20R80L
Batter density(g/cm?) 0.924+0.003¢ 0.950+0.008° 0.960 £0.007° 0.994 +0.007?
Batter consistency (N.S) 0.41+0.02° 0.42+0.02° 0.46+0.032 0.48+0.01?*

Different lowercase letters within a row indicate significant differences in %5 level
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Table 4- The effect of lentil flour percentage on some characteristics of cake

Characteristics Control 70R30L 50R50L 20R80L
Moisture content (%) 17.90+£0.30°¢ 18.50+0.26° 18.83 £0.37° 20.36 £0.25%
Protein content (%) 6.12+0.08° 6.94+0.15° 7.154+0.05° 7.73+0.14*
Volum (cm?) 105.60+0.69°¢ 111.00+1.51° 115.30+0.74* 110.31+1.12°

Hardness (N) 5.18+0.582 3.21+0.38° 2.02+0.31¢ 1.97+0.38¢

Different lowercase letters within a row indicate significant differences in %5 level
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Table 5- The effect of lentil flour percentage on cake color parameters

Characteristics Control 70R30L S0R50L 20R80L
L* 51.00£2.002 38.44+1.52b 32.27 £2.08°¢ 27.66 £1.574
a" 3.33+1.484 8.24+1.00° 10.54+0.48° 16.70+1.522
b 29.00+1.64° 25.33+1.78b 21.33+1.52°¢ 14.00+1.004

Different lowercase letters within a row indicate significant differences in %5 level
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Figure 1- The effect of the percentage of lentil flour on the general acceptance of gluten-free
cakes based on rice flour
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1 Untreated raisin R
2 Raisins by spraying ZnO NPs (0.5 L/g) on the bunch on the tree R1
3 Raisins by spraying ZnO NPs (1 L/g) on the bunch on the tree R2
4 Raisins by spraying ZnO NPs (0.5 L/g) after harvesting R3
5 Raisins by spraying ZnO NPs (0.5 L/g) after harvesting R4
6 Raisins carbonated with SO, (2.5 g/kg) R5
7 Raisins carbonated with SO, (3.5 g/kg) R6
8 Raisins carbonated with SO, (4.5 g/kg) R7
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Fig. 2. Moisture content (a) and aw (b) of different samples. Vertical bars represent the standard deviation (n = 3).

Different letters are significantly different (p <0.05).
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Table 2. The free SO and total SO, of different samples.

Treatment R R1 R2 R3 R4 RS R6 R7
Free SO, ND ND ND ND ND 67+9° 141+8° 243407
Total SO, ND ND ND ND ND 352+111° 643710 918672

Different letters are significantly different (p <0.05)
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ARTICLE INFO ABSTRACT

The aim of this study was to investigate the effect of coating grapes by

Article History: spraying with different concentrations of zinc oxide nanoparticles (0.5 and 1

Received:2024/1 g/L) both before and after harvest compared to postharvest fumigation of
eceived:2024/10/30 grapes with sulfur dioxide (2.5, 3.5, and 4.5 g sulfur per kg of grapes) on the
Accepted:2024/12/11 physicochemical and sensory properties of raisins. The grapes were sun-

dried and the resulting physicochemical properties of raisins, such as
moisture content, pH, water activity (aw), acidity, free sulfur dioxide, total

Keywords: sulfur dioxide and sensory properties, were evaluated using a factorial design
based on a completely randomized statistical model. The results showed that
Coating, coating with zinc oxide at a concentration of 1 g/L before and after harvest

Sulfur Dioxide and fumigation with sulfur dioxide after harvest affected the moisture and

' aw levels of the raisins, with moisture content increasing and aw decreasing
Raisin Nano Zinc Oxide. compared to the control (p<0.05). No significant differnces was observed in
pH of all the raisins coated with zinc oxide as compared to control (3.7)
except for the sample coated with 0.5 g/L nano zinc oxide before harvest
(3.45). By increasing the sulfur concentrations up to 3.5 and 4.5 g/kg grape,
the pH of all the raisins compared to control (3.7), increased (3.8), and
10.22034/FSCT.22.161.56. decreased (3.45), respectively (p<0.05). Acidity of the all the sulfur-treated
samples increased (p<0.05), compared to the control (0.817 %). The
concentration of free and total sulfur dioxide was significantly higher in the
sulfur-treated samples compared to other treatments and the control
(p<0.05). Raisins from grapes coated with 0.5 g/L zinc oxide prior to harvest
and raisins treated with 2.5 g/kg sulfur dioxide received the highest overall
sensory acceptability ratings from panelists (p<0.05).
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Table 1. Effect of enzyme hydrolysis type and time of protein hydrolyzed on protein content and degree of

hydrolysis
Enzyme
Type Time (min) Protein content (%) Degree of hydrolysis
(%)
10 72.96+0.78¢ 20.99+1.04¢
Alcalase
20 85.75+0.82° 27.26+1.06°
30 96.03+ 0.55? 36.45+1.112
10 70.74+0.49° 14.35+1.39¢
Flavourzyme
20 81.46+1.05¢ 19.87+1.55¢
30 89.73+0.65° 26.25+1.19°

Averages with the different letters (in same columns) indicate that there is significant difference at the P< 0.05.
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Table 2: Effect of enzyme hydrolysis type (at 30 min) of protein hydrolyzed on amino acid composition

Amino acid (g 100 g%) Alcalase Flavourzyme FAO/ WHO, 1990
Threonine? 4.28 4.7 3.4
Valine? 4.54 4.15 3.5
Methionine? 2.78 2.67
Isoleucine @ 7.45 6.49 2.8
Leucine? 7.11 6.75 6.6
Phenyl alanine? 3.59 3.21 6.3
Histidine ? 5.59 5.55 1.9
Lysine? 4.25 411 5.8
Arginine? 7.75 8.11
Glycine 511 6.35
Aspartic acid 8.95 9.11
Glutamic acid 11.99 12.25
Serine 411 4.75
Alanine 6.99 6.68
Tyrosine 3.40 3.59 1.1
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Cystein 0.95
Prolin 2.50
Total amino acid 91.34
HAAP 29.82
BCAA° 19.10

1.01

2.48

92.04

28.34
17.98

2Essential amino acids
b Combined total of hydrophobic amino acids (HAA)= alanine, valine, isoleucine, leucine, tyrosine, phenylalanine,
methionine and cysteine
¢ Branched-chain amino acids (valine, isoleucine, leucine)

Db e b LS 5w ol Las Eel 5tz sl
(S s Oles Ll I L S s e 0L il
S STy 5 4l Jhl 3l ek pad JS a8 s
IFe Y] Wi e sl bl sty Gl
A3 lasks Slapets g eSSl Sl e
O R S SY I I [ EN [ RPUR R S
Sl cal dewl S 5 4 oites 5 5b 4SS
ool gl o)l (Sons bany JSTse 035
A gl eS| A ol sl (HAA) by
VT 5 OBt 5 i dom Sl dadeal gl ol
ssb 4 g e &S At SSbes,l Al bl gl s
Ol STy Jd 05T 5 55T SISty b ot
OLE 355 511 OsaallinST Ao b pl by 5 caas
Slots g o3 HAA Glawsel dul Olpe dias s
@ Y I "I > N PR I S PN R PR W
ST 5l by 55 sdsoden o dase OLE
S 5 ST ST C b b plady A5 4 TS
adllas 53 10 8] 355 mie (g miey 31T SIS, o
LoYevy Jl s 0LKen 5 Taghdiri Lew 5 ol ol
5 ol T L YIS S glacnSsn sk
oo ams SRl s Ol SRl L YT
JB b bl 5 Sl sl ool s
O 03 e oL cd Bl LIS e
ol IYYT i edalie SVSIT 5T a5 o 1) 55n
6 s o DL 5 Ll ol andllas s b il s

76

eS| ST ol Y
2,2-diphenyl-1-) DPPH si31 JICsl, ol O g0
e A0 5 Ol e e SR &S (picrylhydrazyl
ol 52 el e 3l g ST ST b s sl
OB aSTasl b eced 531 JIGsl, G oS DPPH s,
Sladay das o S|y e 53 5 A8 e Jolas S S
S LS e 5 el dgodes slaSs 5l ol
T sl b ea S Wl 1y o, O aS sl
i3 gt |y O3 gl eS| (glo e (Lo 2S5 b aas ST
N zge dsb o1 Il Il ¢5 53> DPPH..us
Sonp oS Sloy bl syls |y Cder ST (J 51 s e gl
ST Ity 3,8 o 13 0y edaSTaal esle S
LEY Y T b e 2als T ol 5 el les DPPH
Yo U s sdoodes Ol de Sl b candllas ol s
15T L dCsly slee Ol pon i guben a5 (il il 5 4ids
b 3l I s LB 5k 4 Laa 5ol DPPH
Yo 5l YSIT @ b s s DPPH 3151 gladIS0sl, sl
o 4 by e sl meS 5 (A3 TVEO) 4ids
C"L”’ ool (Ao 3 VET0) sl o3 g adds Ve 5l
L ol Sl 510l s Loy (Gl (]
Ao 3T GG, b STy 53 0550 sMal 4 36
SdlGoly lo s la sty OLL &z e 55 5
S0y S caolt b obadss cpl s e sl
o by e JUlBIL wRis 5k 4 &S (g
SadSisly 4 05 S L 4 536wl bad e 5 5



VEvE 5 TY oy8 OV ojled

Olpl 2l plas 5 psle done

= Alcalase
100 -

90 -
80 -
70 -
60 d
50 -
40 -
30 -
20 -
10 -

DPPH free radical scavenging activity (%)

Sl a5 BB ol e la S miy s

FYR AP PO JOR R KW { I |

O Flavourzyme

o

R

10

20 30

Hydrolysis time (min)

Figure 1: The DPPH free radical savaging activity of spurlina protein hydrolysates
Different letters in the same times showed a significant difference at p<0.05.
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Figure 2: The FRAP of spurlina protein hydrolysates
Different letters in the same times showed a significant difference at p<0.05.
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Figure 3: The solubility of spurlina protein hydrolysates
Different letters in the same times showed a significant difference at p<0.05.
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Figure 4: The emulsifying capacity of spurlina protein hydrolysates
Different letters in the same times showed a significant difference at p<0.05
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Figure 5: The emulsifying stability of spurlina protein hydrolysates
Different letters in the same times showed a significant difference at p<0.05.
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Figure 6: The foaming capacity of spurlina protein hydrolysates
Different letters in the same times showed a significant difference at p<0.05.
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Figure 7: The foaming stability of spurlina protein hydrolysates
Different letters in the same times showed a significant difference at p<0.05.
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Enzymatic hydrolysis of Spirulina algae protein, commonly practiced in the
food industry, leads to increased protein value and the production of
biologically active and functional peptides with high digestibility and
desirable antioxidant properties. This study aims to investigate the
antioxidant and functional properties of bioactive peptides derived from
enzymatic hydrolysis of Spirulina algae. In the evaluation process, Spirulina
algae proteins were hydrolyzed using alcalase and flavozyme enzymes for
different durations of 10, 20, and 30 minutes. The degree of hydrolysis,
protein recovery, antioxidant properties of the peptides assessed through
DPPH (1,1-diphenyl-2-picrylhydrazyl) and FRAP (Ferric Reducing
Antioxidant Power) assays, as well as the functional characteristics of the
peptides including solubility, emulsifying and foam capacity and stability
were evaluated. The results of these evaluations demonstrated that peptides
derived from enzymatic hydrolysis of Spirulina algae exhibited high
antioxidant properties and could act as scavengers of free radicals.
Furthermore, these peptides displayed favorable functional properties,
indicating their potential applications in various industries, including the
food sector. Additionally, based on the results, alcalase enzyme showed
higher capability in producing hydrolyzed proteins with higher degree of
hydrolysis, protein content, and recovery, as well as better antioxidant and
functional properties compared to flavozyme enzyme. The hydrolysis time
also had a positive impact on these parameters. Therefore, this study
highlights the antioxidant and functional properties of peptides derived from
enzymatic hydrolysis of Spirulina algae, suggesting their potential utility as
valuable compounds in food products and other industries.
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Table 1. Amount of shrimp chemical compounds

Chemical compounds Amount (unit)

Protein 12.25(%)"
Fat 1(%)"

Ash 1.75 (%)"
Moisture 85 (%)
Dry matter 15 (%)"

Carbohydrate negligible

* Based on wet weight
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Table ¥. Heat transfer parameters for deep fat frying (DFF) and hot air frying (HAF)
Displacement heat transfer
coefficient
(W/m?°C)

Biot number

(Bin) Temperature (°C)
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In this research, transfer phenomena during hot air frying and
deep frying were investigated. Hot air frying (HAF) and deep
frying (DFF) were carried out at 160 °C for 15 minutes for
shrimp cylindrical pieces. Temperature variations at the
product's core were recorded using a T-type thermocouple
equipped Data Logger and PicoLog software on a computer.
Moisture content and oil of the product were determined. Heat
and mass transfer parameters estimate by using the logarithmic
plot of dimensionless temperature against time and empirical
equations. Results showed that Mass and heat transfer
parameters during hot air frying were lower than deep frying
method. In deep frying, the Biot number and the effective
diffusion coefficient were higher than the hot air frying method.
The kinetic constant of moisture reduction in the product was
higher in the deep frying method.
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Table 1 Average pH, Brix, antioxidant capacity, total phenol and beta-carotene content of apricot puree and carrot extract

mixture
SAMPLE PH BRIX ANTIOXIDANT TOTAL BETA-
o) CAPACITY PHENOL CCAC')?’\(IDTTEENNTE
- CONTENT
) (MG (MG*100G)
GAE/100G)
APRICOT 16122 50.93+1.952 0.509+0.052 0.862+0.202
PUREEAND | 3.94+0.05
CARROT
EXTRACT
MIXTURE

*Different Latin letters above the numbers indicate a significant difference (p < 0.05) and the same letters indicate a non-
significant difference (p > 0.05) between the data.
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Figure 1 The effect of different ratios of maltodextrin on the moisture content of mixed apricot, carrot and cardamom
produced by foam-mat freeze dyring and hot air drying methods (T1= Oven, 0% MD: maltodextrin, T2= Oven, 10% MD,
T3=0ven, 20% MD, T4= freeze drying, 0% MD, T5= freeze drying, 10% MD, T6=freeze drying, 20% MD)

*Different Latin letters above the numbers indicate a significant difference (p < 0.05) and the same letters indicate a non-
significant difference (p > 0.05).
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Figure 2 The effect of different ratios of maltodextrin on the solubility of mixed apricot, carrot and cardamom powder
produced by foam-mat freeze dyring and hot air drying methods
*Different Latin letters above the numbers indicate a significant difference (p < 0.05) and the same letters indicate a non-
significant difference (p > 0.05).
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Figure 3- The effect of different ratios of maltodextrin on the browning index of mixed apricot, carrot and cardamom powder
produced by foam-mat freeze dyring and hot air drying methods
*Different Latin letters above the numbers indicate a significant difference (p < 0.05) and the same letters indicate a non-
significant difference (p > 0.05).
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Figure 4 The effect of different ratios of maltodextrin on the antioxidant capacity of mixed apricot, carrot and cardamom
powder produced by foam-mat freeze dyring and hot air drying methods
*Different Latin letters above the numbers indicate a significant difference (p < 0.05) and the same letters indicate a non-
significant difference (p > 0.05).
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Figure 5 The effect of different ratios of maltodextrin on the total phenol of mixed apricot, carrot and cardamom powder
produced by foam-mat freeze dyring and hot air drying methods
*Different Latin letters above the numbers indicate a significant difference (p < 0.05) and the same letters indicate a non-
significant difference (p > 0.05).
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Figure 6 The effect of different ratios of maltodextrin on the amount of beta-carotene of mixed apricot, carrot and cardamom
powder produced by foam-mat freeze dyring and hot air drying methods
*Different Latin letters above the numbers indicate a significant difference (p < 0.05) and the same letters indicate a non-
significant difference (p > 0.05).
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Figure 7 Sensory characteristics of mixed apricot, carrot and cardamom powder samples produced by foam-mat freeze
dyring and hot air drying method (MD: maltodextrin, FD: freeze drying, Oven: oven)
*Different Latin letters above the numbers indicate a significant difference (p < 0.05) and the same letters indicate a non-
significant difference (p > 0.05).
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The purpose of this research was to produce a beverage powder from apricot
puree and carrot extract using the foam mat method and to investigate the
physicochemical and sensory properties of the produced powder. First, a
mixture of carrot extract, apricot puree and cardamom extract was prepared
and then some chemical properties of the resulting mixture were measured.
To prepare foam from this mixture, apricot, carrot and cardamom extracts
were combined with each other with a ratio of 68:28.5: 0.5%. 3% albumin
was used as a foaming agent and maltodextrin was used at 0, 10 and 20%
levels as a foam stabilizer. The prepared foams were dried by two methods,
freezing and hot air. The physicochemical and sensory characteristics of the
prepared powders were measured. The drying method had a significant effect
on the moisture content, antioxidant capacity, total phenol, beta-carotene
content and sensory characteristics. While powder solubility, browning
index were not affected by the drying method. Powders dried by foam mat-
freezing method had more moisture content, beta-carotene compared to
powders dried by hot air method. In samples dried by hot air method, phenol
content, antioxidant capacity, and sensory characteristics were higher than
samples of powders dried by foam mat freezing method. With increasing
maltodextrin concentration, browning index, beta-carotene content, phenol
content, antioxidant capacity and sensory characteristics decreased.
Maltodextrin concentration had no significant effect on powder solubility. In
addition, the 0% hot air maltodextrin treatment has relative superiority in
sensory evaluation. In general, the results indicated that the powder produced
by both foam mat freezing and hot air methods had acceptable
physicochemical characteristics.
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Figure 2- Changes in shrimp moisture content during hot air frying at different temperatures

26 -Free Surface Moisture

24- Sum of squares error
25- Relative error



v nls 5 Cagby S e

ILen 5 5 mds im0 o)l

Aol gles S Wa S Ol Lol il Llg e 1ss il
Ls Rl by o)ls e oU anedls (655 0557
Al GBS andls 5 Lpd e e JUE) glaekiy
i wdd Jlaml glaeddy & ol & sl ol
Wil ¢ oman A odalin (6 ReS atesls Las o OLL
S b JEsl gl 8 T Al sladles s
[41] sls Ol 1) g pie 2alS sl e Blsl g ri
Sl g O3S b S Sl el et e
Loy (b5 338 o anils JalS 4 e i b

[82] 558 o 5Ll 505 o

Lo sy Ol ois —Y-Y

Elo lon L 03 S5 e (b 5K atdls Sl i (1) IS02
SKen ]y (el yasiie oS 5 5b Oles s e 0L |
Sled SRl L8l JalS gy d5 4 05 SF e Oy b
0> il als s andls Bl glpe b 0 SE e
53 s anls Ol Ol a3 Vb claols
il 45 L3 S Oy O K s 5y A 2l

S T PICIIW [T [ P ISP FCI Jpp N I P

Cilzies lales

g 5 Ol s s 4 S b Ra 0 SF e

140
—=@=—160
180
T
L
9 12 15
t (min)
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Table 1- The results of the training and testing stages of the neural networks for moisture prediction

Model Training stage Testing stage
Training algorithm S tm‘: tflre R? RMSE MAE ) RMSE MAE
(9/9,db)  (g/g, db) (9/9,db)  (g/g, db)
Levenberg-Marquardt 1-2-2 0.9891 0.0877 0.0697 0.9720 0.1843 0.1454
Gradient descent 1-16-2 0.9892  0.0873 0.0682 0.9786  0.1714 0.1319
Gradient descent with 122 09854 01017 00842 09750 01758  0.1432
adaptive learning rate
Gradient descent with 1162 09891  0.0878 0.0686 09787  0.1711 0.1317
momentum
Adaptive learning rate 1-3-2 0.9904  0.0822 00583 09727  0.1830 0.1456
backpropagation
Scaled conjugate gradient 1-3-2 0.9909 0.0804 0.0574 0.9725 0.1836 0.1474
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Figure 4- The actual values of moisture (g/g, db) versus the predicted values by the artificial neural networks in the
training (A) and test (B) stages
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Table 2- The results of the training and testing stages of the neural networks for density prediction
Model Training stage Testing stage
Training algorithm structure R2 RMSE MAE R RMSE MAE
(glcm?) (g/cm’) (g/cm?) (g/cm’)
Levenberg-Marquardt 1-1-3 0.9356 0.0123 0.0089 0.9740 0.0096 0.0066
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Gradient descent 1203 09385 00121 00090 09692 00102  0.0071
Gradient descent with 113 09328 00126 00089 09647 00107 00067
adaptive learning rate
Gradient descent with 1-20-3 09385 00121 00090 09686 00102  0.0071

momentum
Adaptive learning rate 113 09344 00124 00089 09685 00101  0.0066
backpropagation
Scaled conjugate gradient 1-1-3 0.9354 0.0124 0.0089 0.9728 0.0097 0.0066
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Figure 5- The actual values of density (g/cm?®) versus the predicted values by the artificial neural networks in the

training (A) and test (B) stages
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Figure 6- Artificial neural network for predicting moisture content of shrimp during hot air frying: input variables:
temperature and time and output variable: moisture content.
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Figure 7- The importance of independent variables (Temperature “T” and time “t”) in the formation of artificial
neural network for moisture prediction
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Figure 8- Artificial neural network for predicting density of shrimp during hot air frying: input variables:
temperature, time and moisture and output variable: density.
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Figure 9- The importance of independent variables (Temperature”T”, time “t” and Moisture ”M”) in the formation
of artificial neural network for density prediction
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ARTICLE INFO ABSTRACT

In this research, artificial neural networks (ANN) was presented to predict changes
in moisture and density of shrimp during hot air frying process (at three temperatures

Article Histo ry: of 140, 160 and 180 degrees Celsius for 15 minutes). Neural networks in the form of

Received:2024/8/15 multilayer perceptron (MLP) with sigmoid tangent transfer function in the hidden
' layer and linear transfer function in the output layer was designed to predict moisture
Accepted:2024/10/7 (with two inputs: temperature and time) and density (with three inputs: temperature,

time and moisture) in MATLAB software. Different backpropagation algorithms
include Levenberg-Marquardt, Gradient descent, Gradient descent with adaptive
Keywords: learning rate, Adaptive learning rate backpropagation, Gradient descent with
momentum, and Scaled conjugate gradient. The structure of the models was validated
by calculating the coefficient of determination (R?), root mean square error (RMSE)

Artificial neural networks, and mean absolute error (MAE). Finally, the importance of the inputs in terms of the
Moisture, effect on the output variable for predicting moisture and density was investigated by
Density, designing the default hyperbolic tangent neural networks in SPSS software. The
Shrimp, results showed that with the decrease in moisture and the development of pores in
Hot air frying. shrimp, the density of the product gradually decreased during hot air frying, and with

the increase in the temperature of the process, a further decrease in density was
observed. In the moisture model, the backpropagation algorithm of Gradient descent
with momentum (R*=0.989, RMSE=0.171, MAE=0.131) and in the density model,
the Levenberg-Marquardt algorithm (R?=0.974, RMSE=0.0096, MAE=0.0066)

10.22034/FSCT.22.161.121. .. . .. . .
showed the minimum error in training. In the moisture neurocomputing, the
*Corresponding Author E- importance of time and temperature variable was equal to 0.883 and 0.117,
respectively. In the density neurocomputing, the importance of moisture, time and
ziaiifar@gau.ac.ir temperature variables were 0.588, 0.278 and 0.134, respectively. The Findings can be

used in the design of artificial intelligence for controlling and creating automation in
hot air fryers.
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Table 1. Factor loadings and t-value for questions (Confirmatory Factor Analysis)

Questions Factor — T- Questions Factor - T-
loading value loading value
1.Size 4. Attitude
Small 0.51 9.26  Pleasure feeling 0.63 11.23
Medium 0.29 498  Good feeling 0.42 7.86
Big 0.45 8.34  Bad feeling 0.49 9.12
Very big 0.64 11.25 5. Intention
2. Type of supply | want to purchase 0.55 9.68
Bulk 0.71 12.87 | have a plan to purchase 0.54 9.49
Packaging 0.58 10.18 Try to purchase 0.84 17.11
Combined 0.47 8.69 6. purchase
3. Species of shrimp 1-2 times purchase in year 0.32 5.82
Farmed 0.35 5.77  3-4times purchase in year 0.53 9.63
Marine 0.43 7.98  5-6 times purchase in year 0.66 11.24
Combined 0.3 511  7-8times purchase in year 0.40 7.36
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Fig 1. Diagram of conceptual model of research
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Table 2. Socio-demographic characteristics of the sample (% respondents, n=600)

Characteristics Abundance Characteristics Abundance
Gender Place of birth
Male 50.2 Coastal city 21.6
Female 49.8 Non-coastal city 78.4
Age Household size
<20 years 1 Two 4.1
20-35 years 29.3 Three 16.8
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35-50 years 60.5

50-65 years 8.2

65-80 years 1
Education

College education 80.2

Diploma & less 19.8
Marital Status

Married 86.7

Single 13.3
Job

Free 43.5

Employee 25.1

Student 4.9

Unemployed 11

Retired 25.4

Four 54.4
Five and more 24.7
Income (Rials)
100-150 millions 1.1
150-200 millions 18
200-250 millions 55.2
> 250 millions 25.7
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Table 3. Frequency of purchases, amount of each purchase of shrimp and reasons of
consumption

Purchase Purchase

frequency Abundance amount Abundance Main reasons of Abundance
. (%) . (%) consumption (%)
in year per time
lor2 26.73 05to1l 28.76 Just nutritional value 26.01
3or4 54.33 1to 1.5 56.34 Nutritional value and taste 64.56
50r6 10.27 15t02 10.23 Just taste 9.43
7or8 5.86 2t02.5 3.57
9and 581 2.5and 11
more more
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Table 4. The priorities of the statistical community regarding shrimp size, packaging
characteristics and packed size

Options Consumer preferences  Average Rank  Eriedman Significance
score level
1 2 3
Size (pieces per kg)
Small (51 to 70) 24 111 394 471  3.66 4
Medium (36 to 50) 112 245 255 388 297 3 323.26 0.001
Big (26 to 35) 49.3 339 147 21 1.82 1
Very big (16 to 25) 371 305 204 12 2.29 2
Packed shrimp
Size and weight 124 216 345 315 285 3
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Color and design 322 321
Material 45 116
Brand 50.9 34.7
Packed size

250 to 500 gr 36.8 354
500 to 750 gr 44.3 40.6
750 to 1000 gr 121 198
More than 1000gr 6.8 4.2

193 164 1.96 2 293.64 0.001
364 475 374 4
9.8 46 1.18 1
151 127 173 2
124 2.7 1.11 1 301.57 0.001
36.7 314  2.68 3
358 532 3.39 4
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Table 5. The priorities of the statistical community regarding types of supply and species of

shrimp
Consumer Average Significance

Options preferences 9 Rank Friedman 9

score level

1 2 3

Type of supply
Bulk 724 197 79 1.12 1
Packaged 226 618 156 1.85 2 296.58 0.001
Combined 5 185 76.5 2.47 3
Species of shrimp
Farmed 176 45 374 1.99 2
Marine 815 88 97 1.28 1 281.33 0.001
Combined 0.9 46.2 529 2.67 3
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Figure 2. Implementation of the research model in two standard and significant modes
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Table 6. The measurement of model goodness of fit index (GOFI)

Fit Index Result The Fit Criteria Model Evalution
Chi-Square/Df 3.45 Chi-Square/Df <5 Good Fit
RMSEA 0.064 RMSEA <0.08 Good Fit
CFlI 0.96 CFI>0.90 Good Fit
GFI 0.92 GFI>0.90 Good Fit
AGFI 0.93 AGFI > 0.90 Good Fit
IFI 0.95 IFI > 0.90 Good Fit
NFI 0.92 NFI> 0.90 Good Fit
NNFI 0.95 NNFI > 0.90 Good Fit
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The present study was conducted in order to investigate the behavior of shrimp buyers
and evaluate their preferences with a statistical population of 600 people in Tehran's
Besat market. In this research, shrimp buyers were asked three categories of
questions. The questions of the first category were related to demographic
characteristics and the questions of the second category were related to the amount
and reasons for purchasing shrimp, as well as evaluating the preferences of buyers in
indicators such as size, types of supply models, and species of shrimp (Friedman test).
The third group of questions were prepared based on the Likert five-option scale and
in order to investigate the factors affecting the attitude of the statistical community to
the purchase of shrimp by using conceptual model design and structural equation
modeling method (Lisrel software). The results of this research showed that buyers
who purchase 3 or 4 times a year and selected each time 1 to 1.5 kg of shrimp, had
the highest frequency (54.33 and 56.34%, respectively). 64.56 percent of the buyers
cited the nutritional value and good taste (together) as the main reason for buying and
consuming shrimp. In the study of buyer’s preferences, it was found that large size
shrimp (26 to 35 pieces per kilogram), bulk shrimp (compared to packaged and
combined shrimp), marine shrimps (compared to cultured and combined shrimp) and
the size of 500 to 750 grams of shrimp package have more fans. The results of the
implementation of the research conceptual model showed that all hypotheses were
confirmed; in such a way that variables of size, types of supply and shrimp species
were significantly effective on buyer’s attitudes with effect coefficients of 0.19, 0.33
and 0.47, respectively. In the following, the attitude of buyers with an effect
coefficients of 0.68 on the decision to purchase and this element with an effect
coefficients of 0.71 was effective on the purchase of shrimp. The results of such
research will be of great help to production managers and sellers in order to meet the
needs of the market, maintain its balance and sustainable profit.

150



VL 5T s OV sled Ol gl mles 5 pske aloes

Ol e s 5 pske alaus

www.fsct.modares.ac.ir :dow Colu

‘;:'Ajji_‘;q.l& Jlae

3,1 7 e Gl g 4ad OU (o 5 (2 Bk (53 Shosm (ST Sl pas o5 )
e Isb )3 (LAD) sl gubens] po seusb 5557Y (5508 5 5Ll b oy 5lme 5o &2 S gk

‘5)‘§.—\5L0

S 08 e Lo le 07 ple s

U‘_)-i‘ gCMi-) cQ% a@‘; géj)ju;s (’}LG 0SSN ‘Lﬁi‘“\; GL‘J L;w.)\:\.é.ﬂj rj.l& aj_)f—\ -)

AJ.:S.T dlie Sl

s il o3 el adls (Rt S S al 5 62,08 Ll wan 5 s b S
058l Cubli b ey Colds aig 4ail i 5 (LAS) (55es DVS 5i il 6, SIS L
o jeaz 2Ll 4 oy VA Olabl 5 oo o b Lads 5l 5 ladile b clize
505V B8l Sde Job s (A5 - e OU e 3 B (3 e ST
3 oo S5 5 AS oo gl plas (Sls 4o 5 ilisls LT a5 azsls
b aglis 53 (5,50l e Jsb 3 (RHFS) g S sk 351 55 e (6 50me 06 (gl s
3 2l ol 2l (P<0.05) Wsls 0L 1) (5ls gne BVt )3 0 prdas 55 Al 4 go
o OB LLe ke I b 55 Aald & ga5 b dlis 3 (35 e O & 5a5 3 (o6 VL]
2 gy 5 e Casby Sy ganeal ey 5 (do)s Vo 5 2) Sugb, el
Ly 5Bl Do Jsb 55 (5o 5 o yamss prm AS el 53 s Ol L aes i
38303 OIS Slo g Ll (S Kl (S gla et i iomen (o3l 55
Sl gzt (Sl (65 ygte SO LAl 500 b aslis 5o (B LS Dlio part 5 Sk
G san Lsy J S 6 pe b anmlin 53 (Bl e dgb 55 o 5l sl Ol gm0
Y5 3 s e S L Do Isb 3 T et e e 6 Sl s sls 0L

3 S o hagd OU W gad )0 S 5 e Dl gt ( (S22S5 5 03

Ve Y/VIYA :&;—é‘d.‘)) é)b

VEYIN Y 1 sl

(ehds olds

T S B e

DVS st

ol 55 ok

sripbdaded
4@)5 R L;ﬁ)

63 Sas— SiSS Slo pax

10.22034/FSCT.22.161.151.

*

RGOy Prvy

a.abedfar@quilan.ac.ir

151


http://www.fsct.modares.ac.ir/

56 08 e Lo s 5 s ols

PSS WS- SO V- H SO RSOV A GO I A ST GIOOVY
AL PS5 s 5 el Gl e
3,1 s, el zals 5pH hals e 5 ailiS
5 Js R e 5 IS 36 06 Sl g5 p S
b 5 et et 33,5 (0 (55 east 0L 5L (5
e g el el W o 5T e Jles Sl conilas
Sla 1S3 b3l ol pl 5 s o 2l 1) s
N5 alS s 03,8 e |y nly (JsS050 055 L
o2Vl O (5,858 [V] 33 5 e S8y 5 00
Y (b 5 S cSlan M50 51 LS s e
2 SHSE 5 &S e Do ya 3 el
2ol dlasl b b s alomind s ¢ 15U s
238 o ol b el baolie o e jlrle
Cess glaslitl oy ea Lo o LG du_ilg-;ﬂ)'\
St St DLl 4 Sand Sl i s
SN e 3 o Rl S e S 3 03
Slees sl 3 (sl b= S5 Cusls [A] 35 S o ols0
CatS 5 e gosil Olp s b (Ko Bl s 15l
Cos Slia 8Nk Sde Jgb s yls ol sol=l
S o B s Sen sld 5 o kS 3l 3G
—AS Slos—at s g e b b )
sl Ulss 4 Ol e 1, 08 Sl 581 5 oSy S
Cils 5 06 oS L o e sla o o St
50558 3 A glatass 0SE bl cnl 2 (4]
odd J RS e 53 Jse Jalse sl sk 4 os
Spg et O S Doyt s
V] gl (gl amdlas s Jlie el ol 4 S
iy 31 e B 5 s St b e
03 Al S8 Ol 5t SV s 3 U L
Ml S sls oS CLD (s R ok
Jled S O gl s 05 Seads Clad o (g 5lals

G 05 LSS gl e 05 56 5 e K0 56

152

-

dodo—)

Y gamee oS 0dd Coly (golaBl 5 ela] B s
o3 a2l ) 5l e S ol 5L
2l s 00 YY) L by s s Olgs el o
Sl e 5o DY 2l s G180 Y s
Sl Ok 03 33 8 e i o Klanils Jle o S
330 4 YV Il B 16l oY pemms 51 ol del s
sl Sl arar s LD dw s Y5 5)LLa £0A
Olme 5 2lde SOl (VB G 0lge 4 0L Son b
0 bl sy o 3l i) i3S 0l Sl
Ol B8l sl il glaes sl 2 6, s
kS (5Lls 5 bt gl 535531 5 (gole dbaeti IS
O g slaaeaes 5 S aS b 6,800 0L
e ool ol Y] el osg oI5l ml o
3300 Geb 3 OT @S LL (55l 5 5 5l waig
s sladss (Bl el b Dsmer e S
ool e 5 O s Sen sl 5 Sl il e
333 2hil S 4y Oy bl Slasls 285 5 (655
Lo illae (Jlad sy Jlrlw b 5las Slie olS 5
—lie glo S5y 5 adke 5 Bl s olie 5o 5 Shsle
Ny aa [§ 5 V] e al i A s
S 1y 3 b 5 e Lo S5 Vool (5 e
a8 Lo bl (ol b0 (25 Son s S
SN e alse CodS a5 5 A5 50 dike 05 e
Sl Al SLsz osle o Olgm 2 e 2Vl
Sass s geslall B Canl 5l (6 5—085 55 (OL)
0] 55 dal gt
S ) bl SO S s B e
5ol el slaes sl b by 51 1S ine sl
Ll ol LV a4 as ol Jls L;La(._..ﬁ;tf)\j;f
Lo gladss a5l (Bl 0l cunb 5 Jhe 35
250 OU ez Ayl B 55 Ry ot ol sl
Fl Sl Ol g dead A5 [1] 5,5 o 15 ool



VErE 5 TY ayes AW oyl

&lﬂl L;l‘j'b &Lepjf‘gl&daa

S g a5 A3 Sy ol 3l ey el DL
bl 58 b jeses 5 S ol slags SL ool
Sl Sl anl g LA Sl a5 b
Sl yeds iz 5 ey Sl xS 5 S
Oljoe 45 313 0L oS g oo 51 ol gl
s b Jrol B et 53 SKad el 5 S8
st 4 Lo A Rl e S (6 e
o35 Sl Jol Jld gy LS 5y Sl sens
A Jsle oy i S o S s
e e V] OS5 bl o 28 Ol g
Ssn 0 | Slos DLS 5 Ol a losgd gp 3 e
S 513 DL Gl ol ) (ol gl izl s
SNy mme (G5 g e B S sl e
\,,_sjs&o\ﬁgéteﬁéﬁjbwuumgw
S 5 e Sy a3 il 5 | Sl lie
238 r do 5 2lg e StV sa S5
S50 2 o 03558 V0] OLlSes 5 Lisls
0 3030 e OB LSL 5 et SO58 5 ol
FRIAE c]a_.ﬂu); s e g5 ol 5 sl I3
O s O35380 S sls QLS @L:J A e ydl Ay Y
3 et S a Caslie 5 6 pdy A US el Eel
Sl dar o OlazSls 5ol S [)le.?o- ol
el 4l 215l Ay Eemr el 6353 e g
S 93 Do 4 OU jre S5 sdo5e o iimen
5 len (B g e 5155 L S s 0L
il Sl Sl S S s
23 5558 s 5 Ol )3 o5 1S Sldllas () e
ol 3 Glol Ss el s s 5 5 et o st
(3 S desem SeSE Ol o e Al e he
31 5 et Sl e e O e 5 B
Jsb 5> DVS culture g s 5okl b Er Sy

se Bl o

Laufu‘gj‘gﬂy—\‘

153

ngﬁpt.la;f,\_;)r,\gduwj;;ﬁj,\_:;u@&b;
sdalie 2o Lo (OW/YYEVNY) olan b (oS5 (sl i/
S Lol J B8 e 3 dsel S (g gime 3 S
Silel 80 as ol Jsp aos, La SHLel
4 el SCad e RIS 3 sl sty sk
S 35 p Dl bl b YRS ) i S
Of sl ulia e 55wyl SR8l 30 i s
Ao Col i b el S (g gme il
INT 0L 5 sale as S as; pde dla 5 5 S
L.acidophilus L ea s J 28 s (g3lwtigs o) o
O S Sles jas 2Ll 5 2 G (2S5 e 3
) s sy RSM) g Sl eslisal b e
5 les L5l L oS sls L& sdid 531, sladde cmuls
G BB Al (ol S (g ) 4 e Ol
oL (S (o pate o 2 Sor Comer R
PR P I C PR SO FPERIE <SR CON e
DL |y (2als Ky (ol sne b a5 O (Swsy
Lgs 0 06 L IS ks bl e e 5l
o YT 0L 5 Bslwo (P</v0) ils l2als
s LUls Ll (S slas SL 6,5
= i S st QU 3 Bl a5l iSOl 0
o e PCR Ny ams L JI5 s istls
alir s sl dypl Olge 4 Loreuteri oLl i
2 el o WS T s Clll gl 5 S
Ol ials Eoely HPLC 5IUT b ol
or! 2 osdle 3 S G2 5 GL B2 Bl sla S sl
AU S sl Lol b a5 e 5>
Al A e L cniS (P 0) (gols e
5 sle il St el (glgie 5 oy o P
5 el Ol s aalae (Y01 8) VY] O Ls
e 5 0 A s S et 05 S Sl
oS ol s Jlad s DS 5 e )


https://ganj-old.irandoc.ac.ir/articles/520855
https://ganj-old.irandoc.ac.ir/articles/520855
https://ganj-old.irandoc.ac.ir/articles/520855
https://ganj-old.irandoc.ac.ir/articles/520855
https://ganj-old.irandoc.ac.ir/articles/520855
https://ganj-old.irandoc.ac.ir/articles/520855
https://ganj-old.irandoc.ac.ir/articles/520855
https://ganj-old.irandoc.ac.ir/articles/520855
https://ganj-old.irandoc.ac.ir/articles/520855
https://ganj-old.irandoc.ac.ir/articles/520855
https://ganj-old.irandoc.ac.ir/articles/520855
https://ganj-old.irandoc.ac.ir/articles/520855
https://ganj-old.irandoc.ac.ir/articles/520855
https://ganj-old.irandoc.ac.ir/articles/520855
https://ganj-old.irandoc.ac.ir/articles/520855
https://ganj-old.irandoc.ac.ir/articles/520855
https://ganj-old.irandoc.ac.ir/articles/520855
https://ganj-old.irandoc.ac.ir/articles/520855
https://ganj-old.irandoc.ac.ir/articles/520855
https://ganj-old.irandoc.ac.ir/articles/520855

S 08 e Lo e 5 pule le

38 il a 53 Y0 los 55 5 ol o3ls LIS PDA lis
S O gl s o L 435S0 ol VY s &,
byhs o5, p PDA S Lo 51 CRUMMIY T slas U
WY 9 LS Oy 4 SISVl sl esls LS
Yol 5o ek oo ¥ sl 51 ey 5 A az
L gl als S Colu (A Dol 4 5l S ol a5
[Y\V]
Fr SS 3,1 35 e odd Culds e Y-Y
(RHFS)

s Shee o b LRHFS alls Culia Loyl 5 sl
a3 YV gles 55 LAD (5 lad gy ol on 4o YA
53) VA Culgr sl b cslw $A e 4 51 S sl
MRS S Lame s (dd,ls Sa +/0 aly) Laylis
o3 /8 Ol 4 aelsl js a S esls S Broth
Prong o b (UL 5 M3UB) (AT 55 05 555
5y ol 4i33 10 Se a5 S Sl s £ gles s
S meBS e 4 34 oo S (Sigma 3-30KS, Germany)
E/TY 4 Odeary BY 0 1pmM G50 535 LRHFS (6 54k 42
DIAT s 8l agy abais (pond (sl PH=
o OU o 908 (AS Slw g () V-E
Sde Jsb 55 dald b anslis 53 (RHFS) ons
88k

dard Ol ahpos o 1 ) i abal ool 51 ey
£ 303 $3lmoslel 4 (L S 555 53 RHFS o
digad 5 el i J 28 RHFS (gl pom 4 ags 0L
S SHILDAT 0L 5 Ko o, b ille tals
(&S Oy e s aaalsl ps Sl
win S dgb 53 e 5 2 BAS (3 Shaem ST
W23 8 e (i 5 g 355 (oS 5) SaeSL 5o
Fe g K gy Susb) 5w Sl g ob5)l V-0
o 4o OU

e dad 0L 53 Saby (e (S el 6l
055 0L sra 5w sy i Sl gla—sdad RHFS (g s

154

sl Js—ame 4 Gl esliul 550 a5l 2l
a )l RHF) & Sl s syl pkiS o5l sl ol
Fr S T 55 e silaeslel (1 ails ol
35,50 S 5 (Ol aaazy) sl )T a8 5l e
s 5 4 VPJAACC Iy s lisbad U gllas (01
VRN AYIAEIFA) Cogby oy slas U
Symn (W/FVE/OY Ak YY) S, A s
S o (AYE Y f/YOEYE) o
F/OVE/N) acnawl 5 (VO/00E /40 6o /v EVD/Y)
e sl Jele S s § g (FaYAY
O SIS S 0 51 (PTCC 5319) ol sl ol
s 5 Ol o 5 e Slatas sy DLl s S
ks sl S Gall LS (SN ol
DVS oS &) sms aalllos 1l 55 ol eslicul (LAB)
sAgan) Joli b ,ae ciS glalase s S esliul
Potato 4 Nutrient (Broth 4 Agar) (MRS (Broth
S mlae 3 slgs iz aa Dextrose Agar (PDA)
OIS o 5 (OBl 3l s 3) s pl (SlaS
LA el
(LAS) (5,lox 4 Jlad oS 0adly (5ludla Y-
355 ko a (LAS) oo SSY 4y DVS s
il s g 3 Shas Sl Bl sl s 03 JUd iy
Sde oS Lol 3 et (6 eSS S de e
op C,ﬁj\@_cﬂ}sw‘m Al Al
e S amn i a0 3 318 Sl 4 T
EA Sl w aslsl 3 5 s S =25 MRS broth olaz|
Al (I8 Ll S5l S Sl am i VY sles s sl
(LAS) 5,b8 49w (258 L oo (pw) 2 Y-
©obs DVS iS22 Bus cosl bl sl 5
Y S ja ISk s S eslin il 11SaST 5,
A esls oiS SBTMRS iS ass (655 o Sl
Celw FA Sl a5l 8 Sle a5 YV glos 5 s



VEvE 5 XY oy5s O 6led

[)lﬂl L;l‘j‘b &L-pjf‘y\&bbu

oy 4 5435 4@ RHFS (g gmus o 40 O 50
et i e A G102 e W oS b s
bS53 (V/80 wsns) Image 5l o5 okl 53 el
4 SLb ) bl e asle LS 0 ()
S8 Ll Dds Jsb s s Ol 31 et L Ol
LYY 5 YT s 5 5,50 5 dals & ged b aslio o
‘O.Ju.:l 6‘9‘9.65 u.a:'-l.& L‘;JJ CJL:-@)«GP.' -’J{jﬁ Y-A
6@@@&\3@36%56;)}&5@
RHFS

e das OL 4wy (Delta E*) 55 il 5T

Sde Jsb oy el i wisad bLaslis )3 RHFS (6 gims
Wy b ks eb® ga® L el an s L g B0k
Al b 4y bg o Sy slalbo” 580%™ Lo 5 sii jles
Rl oSl g .l o (V) Wsles U 3ollas
5 Ob gy 3l e sl a4 i Il sl
SR 5 kel s sl (guls s ey s S
i s lab glas o5 S Jled L.ca § ) 3 Image J
Sl aalsl j3 358 o aile 555 sl 2L PPlugins
S STy 5 e B 0As Slosgd el (5 ,Se Il
3 () Walan bagi o ol ol L 0Ud (Slosgd
WD i a5l 5 (7) Woles LOYD T 63,5 il

X3 S asloes (£) dslas L}RHFSWWQU Al g

[Y¢]
Delta (Y) dales
E* =
V@i — L)%+ (ap — a)2 + (by — b*)?
_100(x — 0.31)
- 0.172

_ (a* +1.75L%)
* = (5.645L + @' — 3.012b")

3- Whiteness index

155

S b i o Sl Gl 5 Slie e i3 S
@ Oduy U518 Sl amys 100 slos 5s JolS D
P OF s 53 OAE 5 e 3l e 5 s S Sl O
GOl i o Cagby Ol 5 03 adlSlue i
aclwa (V) dslae wulﬁo,\_i&;:}j\mj&,éob

IACHIRTERY

Wib—Wfdb
%MCu = [#

Szt Ol dipes 039 Widb cOU 4 005 035 Wb

1x100 (V) dsles

ok
S5 e 4o OU (DL Olew g () Y1
6L Sde Jsb s RHFS

3l g 5] S i e S e
aigad 3 TPA Opa3l LSS Ly hate s 2 S olanl
S s s s o RHFS (¢ yims o 4a 00
sosiwe gl o b (IS T Brookfield CT3 Juws) il
smm/min ¥ 0 o L (TA25/1000) (gla! gl
S Jsb s sl gl 5l S s u s 00 U
s gt it 51 (g 3 g i ) (5 S e
Lo e 3l (S s Lel oLl L 0L el
D3 bl 3 ((Swsm 5 o) ol s pas
[MV]es s
(e dad O JSlSw 5 o puates m (o) Y-V
GIB XL Sde Jgb 43 RHFS (g g

Ger e dad QU o s —ashs o o)
5 a8l b Bl Sl Jgb 53 s 5 RHFS
g slsos Sl laates 0555 (e Lyl 3 s
baslin 5o 1S &ils 5SSl i) & Jame sles 3 5
G el B3l SGSG s S bl dald & gel

)'\CmY)JY J@‘MTZJJ&JQJJJJLEAW)JJ)}@

1 -Browning index

2 -Yellowness Index



SO e Lo le 5 pale e

Gl (S 4 g (2, LS ol oLl Y)Y
6Ll 51 day (LAB)

4ol g b S ol (5ledlad 5l sy
DL s sy B STy 5 A les s
Sk 3 IS le S e s 555 5 e 555 0 S 0
=i Ol g (Aspergillus niger) g5 e S,
CsIE L bl s edalie 18 sl 53 Sa 1 Sasl,
S35 2 Ol Sk oS5 s ACNIger s G, s
L. )l DVS 4 3l 50 s S sal 2o oo,
3500 (5,5 sl AL niger ., 5l ki s, seacidophilus
Soslie (RHFS) ag SoSY gy 5 L amglie 43 S
cils A Niger =6 a3, 5l 8k ¢l S
sba S ol as ool i s (A K2)
5 Sl ) T sladnl W5 s & SSY
et OS5 5 sl sladas 4 L (SsY ol
J—d el S5l o St s
Codls dal g LSS Al SISV b 5 el S50
0L & ged sB A Colt ) s [TV 5 Y0 ]
DVS jileul sl 5 e b G5 pom 4
AAE) J 8 diges Lalis 53 ey opl 5l ol
win S e Jgb 5o (BY) JSi b lle (5 et
L B s ot 36 Bl 3 3 35t SIS
s LS 5l slas ez A5 dla il s 4 Ol
S ol sl sbed e 5 T sloaul
3 Sl 4y g OF S5

Native strain
(RHFS)

156

(") dsles
, 14286+ b
B L
(8) dJsles
;100 —[(100 - L)? + a® + b?]
- 2

S5 o e OB Wiged JS S dy b5, Y-
wals b awlis 53 g, 8L Sds Jsb 3 RHFS

YO e o3l 53 il les L 5 s
ity Ola 8 5 0L g ils) O 55,0 5l JLw 8O L
SM 5 GOl Sl sat ) 5w Bolad DLl sy
bl ety S (ISl Ol e g 2
2 F Ll G 5 e ek (L a0
dtls y Glael o VL0 5 o 2aSY) V=0 ulide sl
WLdo g Sl o)l o s Jlesl L ol o
Jsb 53 RHFS (s oo omm 4o 06 kS IS 20
LYol s 8 obs,l euBule e
bl 56T Y-

bl bl 2 s nl 5l ol
Lo LSS 5o JousSt s alai DS 4l
Microsoft 5 (4.} asx_.) SAS (sla 153l o o) esliul
S bl s 5 ag e 5550 (Y01Y) Office Excel
S 0 pT 51 alii sl b 3 b pSile aglin 123 S

Cow g @\.’S—Y'

L. acidophilus
(DVS culture)



\i'i,:s Y 09 AR G)Lo.:l

Fig 1 (A). Comparison of the antifungal properties of the DVS culture (LA5) with those of the native
strain (after 7 days).
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Fig 1 (B). Antifungal properties of RHFS semi-bulk bread sample compared to the control sample.
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Table 1. Evaluation of the moisture content* of crust and crust of SBB containing DVS culture during

shelf life
Shelf Life SBB with RHFS SBB without RHFS (Control)
Moisture content* (Crust bread) %

l1day 21.113+0.178°A 20.018 + 1.101 ¢A
3 day 22.001 + 0.052 PA 21.256 +0.114 "B
7 day 25.068 + 0.128 28 29.089 + 0.304 A
Moisture content* (Crumb bread) %
1 day 38.235 + 0.205 A 37.590 + 0.213 3
3 day 36.174 + 0.226 PA 32.110 + 0.840 *B
7 day 32.006 + 0.301 A 29.816 + 0.087 B

Results expressed as mean values of triplicates + standard deviation

a-d Different superscript letters in the same column between samples denote signifcant differences (P< 0.05)
A-B-C Different superscript letters in the same row between samples denote signifcant differences (P< 0.05)
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Table 2. Evaluation of Hardness of SBB samples during shelf-life in comparison to the control sample.

Shelf Life SBB with RHFS SBB without RHFS (Control)
Hardness* (Crust bread) %
1day 6.624 +0.233 8¢ 9.156 + 0.081 A°
3 day 11.490 + 0.342 BP 13.801 + 1.069 AP
7 day 17.006 + 0.482 B2 21.055 + 0.371 42

Results expressed as mean values of triplicates + standard deviation
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Fig 2. Evaluation of cohesiveness of SBB samples during shelf-life in comparison to the control sample.
Results expressed as mean values of triplicates + standard deviation
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Table 3. Evaluation of the specific volume and porosity sourdough SBB containing DVS culture during shelf

life
Shelf Life SBB with RHFS SBB without RHFS (Control)

Specific volume (cm®gr)

1 day 2.553 +0.171 % 2.424 +0.153 %

3 day 2.167 +0.021 PA 1.829 + 0.014 P8

7 day 1.880 + 0.066 A 1.361 +0.030 B

Porosity (%)

1 day 21.836 +1.052 24 19.959 + 1.290 A

3 day 18.921 +1.138°A 16.143 + 0.803 "B

7 day 15.134 + 0.042 A 13.225 + 0.609 B

Results expressed as mean values of triplicates + standard deviation
a-d Different superscript letters in the same column between samples denote signifcant differences (P< 0.05)
A-B Different superscript letters in the same row between samples denote signifcant differences (P< 0.05).
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Table 3. Evaluation of the Delta E*, BI, Y1 and WI of crust SBB containing DVS culture during shelf life

Semi-bulk bread

Shelf Life Semi-bulk bread (RHFS) (Control)
Delta E* index
1 day 5.828 + 0.762 ¢
3 day 10.996 + 0.931 °
7 day 13.415+1.018°2
Browning index (BI)
1 day 37.203 +1.184 A 35.640 + 1.081 2
3 day 24.308 + 1.160 °A 21.201 + 2.066 *A
7 day 19.802 + 1.259 A 15.377 +1.102 B
Yellow index (Y1)
1 day 58.060 + 2.189 A 36.020 + 1.134 B
3 day 68.355 + 1.052 PA 52.616 + 2.542 "B
7 day 78.825 + 3.214 A 72.978 +1.083 A
White index (WI)
1 day 10.070 + 1.231 A 7.133 £2.018 A
3 day 26.169 + 2.642 "B 42.608 + 3.021 PA
7 day 36.300 + 1.515 %8 59.410 + 1.033 2

Results expressed as mean values of triplicates + standard deviation
a-d Different superscript letters in the same column between samples denote signifcant differences (P< 0.05)
A-B-C Different superscript letters in the same row between samples denote signifcant differences (P< 0.05).
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Fig 3. Evaluation of OAA of sourdough SBB samples during shelf-life in comparison to the control

sample.
Results expressed as mean values of triplicates + standard deviation
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With increasing consumer knowledge, the production of healthy
foods without unnatural preservatives has had a significant impact on
the development of functional and strategic foods. In this study, by
using a commercial DVS starter (LA5) and determining the optimal
fermentation control point with a potential capability appropriate to
the fitted models, with an accuracy and reliability coefficient of 78%,
the technical-functional, antifungal and sensory properties of semi-
loaf bread produced during a 7-day shelf life were evaluated. ANOVA
and comparison of the means of all qualitative and technical-functional tests
of bread samples containing rice husk flour sourdough (RHFS) showed a
significant difference in shelf life compared to the control sample at the 5%
level (P<0.05). The decrease in water activity and cross-linking in the
RHFS bread sample compared to the control sample during shelf-life
resulted in a decrease in moisture loss (4% and 10% respectively) and
a slower release of moisture content in the core and crust compared to
the control. Two quality indicators, specific volume and porosity
showed a decreasing trend over the shelf life and the TCD color
indices, Bl index, YI and WI and anti-fungal properties were
significantly different from the control sample. Compared to the
control sample, the texture characteristics as the staling index during
shelf life showed a more favorable trend. Finally, the effect of
controlling RHFS fermentation during shelf-life improved the
gelatinization and spreadability, sensory and anti-fungal properties of
the bread sample.
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Index Ash Protein Fat Moisture
Treatment Minced Fish ball  Minced Fish ball  Minced Fish ball Minced Fish ball
Sampling fish fish fish fish
time (Month)
Zero time & 1.98+1.3 19.54+1. 1857+1. 5.32+1.15 518+1.26 74.84t1.1 73.30+1.34
1.27+0.23 3? 422 148 a a 72 a
First 1.27+0.33 1.98+1.1 19.49+1. 18.19+1. 5.32+1.21 5.18+1.17 74.64+1.1 73.15+1.96
a 42 25 11ab a a 62 a
Secound 1.14+0.19 1.93£1.1 19.37+1. 17.97+1. 5.21+1.12 5.13+1.11 74.53+1.1 72.23+1.85
a 72 232 12bc a a 8ab b
Third 1.11+0.24 1.80£1.1 19.31+1. 17.61+1. 5.19+1.15 4.96+1.16 74.13+£1.1 71.81+1.41
a 62 242 14¢ a a gbe b
Fourth 1.05£0.25 1.72£1.2 19.26£1. 17.53t1. 5.12+1.23 4.90+1.37 73.89t£1.2 71.16%£1.39
a 78 272 34cd a a 1cd c
Fifth 1.05£0.32 1.58+£1.2 19.23t+1. 17.42+1. 4.94+1.38 4.82+1.51 73.50£1.3 70.35%£1.76
a 3 p3IR 38d a a 5de d
Sixth 1.01+0.42 1.52+1.2 19.12+1. 17.24+1. 4.85+£1.56 4.71+1.73 73.36£1.3 69.12+1.34
a 62 732 56d a a 0e e

Dissimilar letters in a row indicate a significant difference at the 5% level (p<0.05).
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PHE T
Index PV value(meg/kg lipid) pH TBARS (mg MDA/Kg) TVB-N (mg/100g)
Treatment Fish ball Minced Fish ball Minced Fish ball Minced Fish ball Minced
Sampling fish fish fish fish
time (Month)
Zero time 0.53+0.12 0.35+0.18 6.12+1.17 6.14+1.57 0.19+0.05° 0.21+0.12F 9.83+1.56° 9.87+1.12f
c c c b
First 0.87+0.36 0.68+0.44 6.19+1.22 6.22#1.21 0.42+0.23d 0.62+0.14% 10.70+1.89 10.90+1.95
bc c bc b e d e
Second 1.75£0.54 1.97#0.73 6.27+1.11 6.26+x1.13 0.67+0.32¢ 0.84+0.24d 11.26+1.39 1.99°+11.21
a a b b e c
Third 1.65+0.35 1.85+0.38 6.41+1.14 6.39+1.43 0.83x0.35% 0.97+0.32° 11.98+1.48 1.03%11.7
a a b b b
5
Fourth 1.59+0.49 1.74+0.41 6.56+1.28 6.54+1.23% 1.1440.21*° 1.36+0.25" 12.36+1.37 12.56+1.23
a a ab b ab c
Fifth 1.47#056 1.53+0.52 6.75+1.33 6.73+1.21* 1.34+0.59% 1.54+0.38®® 12.78+1.56 13.47+1.38
a ab a a b
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Sixth 1.29+0.59 1.39+0.76 6.92+1.39 6.89+1.17% 1.67+0.49% 1.89+0.52% 13.53t1.68 14.25+£1.43
ab b a a a

Dissimilar letters in a row indicate a significant difference at the 5% level (p<0.05).
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Treatment Fish ball Minced fish

Index Overall Taste Texture Color Odor Overall Taste Texture Color Odor
Sampling  acceptance acceptance

time

(Month)

Zerotime 4.26%1.62% 4.19+1.60° 4.15+1.43% 4.03+1.27% 4.34+1.34® 3.71+1.39% 3.76+1.36° 3.52+1.41% 3.52+1.13% 3.93+1.38?
First 4.21+1.28% 4.11+£1.218 4.12+1.49% 3.99+1.672 4.30+1.57% 3.70+1.25% 3.75+1.28%  3.52+1.47% 3.41+1.42% 3.89+1.42°
Second 4.1441.39% 4.04+1.328 4.07+1.75% 3.96+1.59% 4.24+159* 3.62+1.27% 3.66+£1.22%  3.46+1.68% 3.37+1.28% 3.78+1.56°
Third 41241978 3.92+1.94* 3.95+1.73% 3.85+1.82% 4.23+1.65% 3.53+1.56% 3.57+1.53% 3.37£1.79% 3.31+1.34%® 3.72+1.68°
Fourth 3.95+1.80° 3.90+1.88% 3.86+1.49% 3.83+1.97% 4.15+1.73% 3.47+1.528 3.52+1.58% 3.32+1.49* 3.29+1.18% 3.67+1.64%
Fifth 3.94+1.71% 3.84+1.75% 3.84+1.28° 3.74+1.89% 4.12+1.68% 3.40+1.62° 3.45+1.69% 3.30+1.27% 3.21+1.24* 3.60+1.48%
Sixth 3.90+1.78% 3.80+1.70° 3.72+1.44° 3.68+1.93%* 4.10+1.57% 3.39+1.76° 3.42+1.72% 3.24+1.29% 3.15+1.35° 3.52+1.572

Dissimilar letters in a row indicate a significant difference at the 5% level (p<0.05).
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(log CFU/qg) auaﬂ,“ugug.uqd,wisfmw,lww@ua,s,u,s Err S slsles 2980 sl Shy 2bil— Edsdr

Treatment Fish ball Minced fish
Bacteria Staphylococcus  Salmonella Coliform Yeast Total Salmonella Coliform Yeast Staphylococcus Total
Sampling bacteria and and mold bacterial and and mold bacteria bacterial
time Escherichia counts Escherichia counts
(Month) coli coli
Zerotime  1.90+0.98% <10 <10 <10 2.72+0.36* <10 <10 <10 2.11+0.63? 3.11+0.832
First 1.49+0.87% <10 <10 <10 2.59+0.43* <10 <10 <10 1.59+0.76° 2.89+0.18%
Second 1.05+0.75° <10 <10 <10 2.31+0.53* <10 <10 <10 1.26+0.59° 2.71+0.19°
Third <10 <10 <10 <10 2.18+0.35% <10 <10 <10 <10 2.58+0.57°
Fourth <10 <10 <10 <10 1.95+0.24% <10 <10 <10 <10 2.37+0.43¢
Fifth <10 <10 <10 <10 1.7240.48¢ <10 <10 <10 <10 2.18+0.29
Sixth <10 <10 <10 <10 1.53+0.52¢ <10 <10 <10 <10 1.75+0.434

Dissimilar letters in a row indicate a significant difference at the 5% level (p<0.05).
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Abramis brama of Aras Dam is not consumed fresh for reasons such
as small size, unpleasant smell, and many bones. Abramis brama
accounts for more than 1000 tons of the annual catch in Aras Dam.
Due to the high volume of catch in a short time and inappropriate
storage and transportation, about 90% of these fish are used for fish
meal processing. Therefore, the present study was conducted to
produce ground meat and fishballs from these fish, evaluating their
chemical, microbial, and sensory quality and shelf life at freezing
temperatures. The treatments included ground meat and fishballs (2
treatments). 0.2% BHT antioxidant was used to ground meat
production. The treatments were kept at -18 °C for six months.
Salmonella, Pseudomonas, coliform, Escherichia coli, mold, and
yeast were not observed in the samples. In minced fish and fishballs
TVB-N (13.53-14.25 mg/100g), pH (6.89-6.92), peroxide (1.29-1.39
meqg/kg lipid), TBARS (1.67-1.89 mg MDA/kg) and the total bacterial
counts (1.53-1.75 logCFU/g) were acceptable at the end of storage
time. Staphylococcus was not observed in these treatments after two
months of storage. Sensory properties including texture (3.24 - 3.72),
odor (3.52 — 4.10), color (3.15 - 3.68), taste (3.42-3.80), and overall
acceptance (3.39-3.90) were of good quality in fishball and minced
fish treatments. Moisture, protein, fat, and ash were 69.12 - 73.26%,
17.24- 19.12%, 4.71 - 4.85%, and 1.01 - 1.52%, respectively in
fishball and minced fish treatments. Because the nutritional value of
the examined treatments was high, and chemical, microbial, and
sensory characteristics were determined acceptable at the end of the
storage time, the food industry is advised to prepare fishballs and
ground meat from Abramis brama.
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Tablel. Subject characteristics at baseline

Control Whey>Casein Casein>Whey Casein=Whey
Gender 9/2 8/3 10/1 9/2
(Male/Femail)
Age 38%1.5 37.242.1 37.5£2.0 38.1£1.7
Weight (Kg) 72.241.8 71.8+41.5 72.4%0.7 72.4+1.6

3 -BMI: Body Mass Index
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3- Glucagon-like peptide-1

4- Glucose-dependent insulinotropic polypeptide
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Table2. Sensations of appetite measured by the Visual Analogue Scales before lunch and dinner in days 0,7,14.

Groups Before Lunch Before Dinner
Day0 Day7 Day 14 Day0 Day7 Day14
How hungry do you feel?

Control 48.9+2.5 49.1+£2.8 49.7+3.1¢ 57.5¢3.2 58.1+3.1¢ 58.3£3.17
Whey>Casein 40.4+3.8 40.2+3.9 39.9+3.1% 45422 45.843.2 44.8+2.8°
Whey<Casein 41.5+4.1 41.3+£3.9 41.84.2 41.7x4.4 41.7¢4.1 41.8£4.0
Whey=Casein 41.124.3 40.9+3.7 41.2+3.8 43.814.5 42.9+4.3% 43.6£3.9

How satisfied do you feel?

Control 54.7£3.3 54.414.5 55.2+4.8* 50.2+4.5 50.5%4.1 49.7£3.9°
Whey>Casein 59.2+4.1 58.5£4.0* 57.9+4.5° 52.243.8 52.7%3.5% 53.1+2.9°
Whey<Casein 58.1£2.6 57.7£2.6 56.8+4.2% 59.6x2.4 60.7£3.7% 60.9+3.4°
Whey=Casein 58.3£3.1 58.5£3.6 57.8+3.2% 58.4+4.3 59.2+#3.9* 59.8+3.5°

How full do you feel?

Control 54.7£3.6 54.9+4.2 55.0+4.1 51.6%2.5 52.1£2.1* 52.4+2.4*
Whey>Casein 57.1£3.6 56.41£3.5% 56.1+3.3% 54.7£3.1 54.9£3.2 55.2+3.8%
Whey<Casein 56.2+4.2 55.843.7 55.9+3.9 58.9+3.4 58.7£2.7 59.5+3.12
Whey=Casein 53.7£2.5 53.24£2.7% 53.843.2 54.1£2.3 54.5£2.3 54.1x2.4

How strong is your desire to eat?

Control 60.212.7 59.842.9 60.5+2.6 66.4£3.1 62.5+3.4° 65.8£3.1°
Whey>Casein 52.4+3.4 52.843.4 51.8£3.7* 53.843.5 54.7£3.4* 54.5+2.8*
Whey<Casein 52.2+2.4 52.7£2.5% 52.4+2.9 50.0+£2.8 49.843.4 50.42.5
Whey=Casein 52.43.2 52.5+3.4 52.812.4 50.812.6 51.2£2.8 51.7£3.12

Data are means+s.e.m. (control n=11; Whey>Casein n=11; Whey<Casein n=11; Whey=Casein n=11) of various questions of the absolute values (mm) from the
VAS (Visual Analogue Scale) at day 0, day7 and day14. Statistical significance between groups is indicated by different letters, with comparisons made from day0
at P < 0.05. Data were analyzed using the general linear model and difference was assessed by the Tukey’s test.
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Figure 1. Sensory Analysis by Hedonic evaluation Method. Different lowercase letters in each title “Taste” and “Texture”
indicate a significant difference between the data (p< 0/01).
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Table3. Viscosity, Yield stress, Consistency Coefficient, Flow Behavior Index, Final sensory analysis

Herschel-Bulkley Allometric
Samples Inulin Average Sensory Viscosity (45/s  Yield stress  Flow Behavior  Consistency Flow Behavior  Consistency
Percentage Analysis score Shear velocity) (Pa) Index Coefficient Index Coefficient
Control 0 3.5£0.7¢ 40.23¢ 0 0.60253° 0.17645 0.60423° 0.17668
Samplel 1 4.25+0.5° 43.75° 0 0.62449% 0.18174 0.62286° 0.17995
Sample2 1.25 3.77+0.8° 45.91% 0 0.63228° 0.18256 0.62562° 0.18214
Sample3 1.5 3.5+0.8° 47.122 0 0.638452 0.18427 0.628232 0.18502

Different lowercase letters in each column indicate a significant difference between the data (P<0.01)
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Shear Stress (Pa)
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Figure2. Shear stress diagram in terms of shear rate in treatment with 1%
of fiber (pseudoplastic fluid)
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Golden Milk is a low-calorie product with reduced sugar, high protein
content, and contains inulin fiber, curcumin, WPC and MPC proteins,
carrageenan gum, black pepper, sugar, and stevia as a sweetener, flavored
with honey and cinnamon. It's suitable for everyone, especially athletes, and
is considered a functional food product. We examined three treatments with
varying protein percentages (5% whey and 1% caseinate, 5% caseinate and
1% whey, 3% caseinate and 3% whey, and a control). Following experiments
and satiety evaluations using the VAS method, the treatment with 5%
caseinate and 1% whey was chosen for further stages due to caseinate
protein's longer satiety effect and better sensory evaluation for mouthfeel and
texture. We then explored rheological properties; viscosity, yield stress,
consistency coefficient, and flow index, alongside overall acceptance for
three treatments with different inulin fiber amounts (1, 1.25, and 1.5 grams
per kilogram). The sample viscosities were 43.75, 4591, and 47.12
centipoise, while the control was 40.23 centipoise. Flavored milks typically
average around 15 centipoise due to lower protein and fiber absence.
Consistency coefficient and flow index increased with fiber content. In taste
tests, the sample with 1 gram of inulin fiber scored highest in sensory
evaluation (4.25+0.5) compared to 1.25 and 1.5 grams of fiber (3.77+0.8 and
3.5+0.8, respectively). Upon achieving an optimal formulation, the product’s
physicochemical properties; protein, caloric value, and sugar content were
measured at 7%, 90 kilocalories, and 6%, respectively.
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Table 1: Formulation of different biscuit samples

2 3 4 5 6 7 8 9 10 11 12 13 14
Date seed 10 13 20 20
powder % 0% 20% 20% 0% 0% % 0% 10% 0% % % 10% 0%
Date 30 40 . o0 cor  nor 60 a0 o . 60 20 .
syrup % % 0% 0% 0% 0% % 60% 0% 60% % % 0% 20%
Rice 90 60 o 0 100 100 87 100 0 100 80 80 0 100
flour 9% o 0% B0% o Topgp Top 0% T g g 0%y
70 60 100 100 100 100 40 0 100 0 40 80 100 0
Sugar % % % % % % % 40% % 40% % % % 80%

3 -Temporal Dominance of Sensations

4-Time Intensity
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1 -Category scale

2 -Linear scale
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Figure 1: Graph of changes in firmness and Springiness of gluten-free biscuit dough
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Figure 2: Contour plot graph of changes in firmness of gluten-free biscuit
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Figure 3: Contour plot diagram of thickness variations in gluten-free biscuits
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Figure 5: Contour plot of color parameter changes in gluten-free biscuit
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Figure 6: Contour plot of moisture content and antioxidant level changes in gluten-free biscuits
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Figure 7: Graph of crispness, flavor, and color acceptance levels in gluten-free biscuits
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Figure 8: Stickiness of samples
to the mouth during chewing
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Figure 9: Control sample (right) and optimized sample (left)
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Table 2: Results related to the physicochemical and sensory properties of gluten-free biscuits

Evaluated Parameter Optimized Sample Control Sample
Moisture 7.8 6.9
Water Activity 0.21 0.10
Spread Ratio 5.08 511
L* 32.74 74.08
a* 5.55 -4.03
b* 14.97 29.57
Antioxidant Property 99.25 91.85
Fat 21 19
Protein 6.74 6.22
Ash 1 0.72
Total Sugar content 2 12.55
Total Fiber content 31 26
pH 5.42 6.45
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Received:2024/11/11 syrup and date seed powder. Sugar levels at 20%, 30%, 40%, and 60%
were replaced by date syrup and rice flour at levels of 0, while rice
Accepted:2024/12/30 flour levels at 0%, 10%, 13%, and 20% were substituted with date
seed powder. Gluten-free biscuits were assessed based on the dough's
Keywords: textural properties, as well as the biscuits' physicochemical properties,

including spread ratio, moisture, water activity, color, antioxidant
activity, total fiber, total sugar, fat, and protein, using standard
Gluten free, methods. Sensory evaluation was conducted with a 5-point hedonic
test, and mouthfeel was assessed with Sensomaker software to

Biscuits,

Date syrup, . .

yrip determine the optimal replacement levels for date syrup and date seed
Date kernel powder, powder. Finally, the proposed optimized formulation was produced,
Sensomaker and textural and physicochemical properties, including firmness, total

fiber, total sugar, fat, protein, ash, pH, moisture, water activity, color,
and antioxidant activity, were measured and compared with a control
10.22034/FSCT.22.161.198.  sample. Replacing rice flour with date seed powder and sugar with
date syrup increased the dough’s firmness and elasticity. Regarding
the textural properties of gluten-free biscuits, firmness significantly
f. mohtarami@urmia.ac.ir increased with higher levels of date seed powder and date syrup. For
sensory characteristics, replacing rice flour with date seed powder and
sugar with date syrup had a significant effect on taste, crispness, and
color.
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Figure 1- Cold- Plasma Emitter Machine
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Table 1- Box-Behnken Design for producing the PAW samples

Run

Cold- Plasma time (min) Air Velocity (m/s) Storage Temperature (°C)

30
0
15
0
30
0
15
30
15
15

SOV uL bW~

0.5
1.5
0.5

1.5

0
0
-20
-20
-20
20
0
20
20

1 0

— e
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Table 2- ANOVA analysis for the effect of factors on studied results
Cold-Plasma Time (min)
Sum of Squares df Mean Square F Sig.

Between Groups 204.118 2 102.059 3.626 0.032
Nitrate Within Groups 1829.764 65 28.150

Total 2033.882 67

Between Groups 0.038 2 0.019 2.067 0.135
Nitrite Within Groups 0.593 65 0.009

Total 0.631 67

Between Groups 0.054 2 0.027 2.267 0.112
Ozone Within Groups 0.775 65 0.012

Total 0.829 67

Between Groups 0.076 2 0.038 2.081 0.133
Chloride Within Groups 1.187 65 0.018

Total 1.263 67

Between Groups 289808.563 2 144904.281 7.258 0.001
Hardness Within Groups 1297664.188 65 19964.064

Total 1587472.750 67

Between Groups 23.721 2 11.860 0.329 0.721
Oxygen Within Groups 2345.135 65 36.079

Total 2368.856 67
H202 Between Groups 111.890 2 55.945 1.175 0.315
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Within Groups 3094.625 65 47.610
Total 3206.515 67
Air Velocity (m/s)
Sum of Squares df Mean Square F Sig.
Between Groups 11.118 2 5.559 0.179 0.837
Nitrate Within Groups 2022.764 65 31.119
Total 2033.882 67
Between Groups 0.045 2 0.023 2.505 0.089
Nitrite Within Groups 0.586 65 0.009
Total 0.631 67
Between Groups 0.026 2 0.013 1.064 0.351
Ozone Within Groups 0.803 65 0.012
Total 0.829 67
Between Groups 0.060 2 0.030 1.632 0.204
Chloride Within Groups 1.202 65 0.018
Total 1.263 67
Between Groups 154371.924 2 77185.962 3.501 0.036
Hardness Within Groups 1433100.826 65 22047.705
Total 1587472.750 67
Between Groups 25.841 2 12.920 0.358 0.700
Oxygen Within Groups 2343.015 65 36.046
Total 2368.856 67
Between Groups 5.765 2 2.882 0.059 0.943
H202 Within Groups 3200.750 65 49.242
Total 3206.515 67
Storage Temperature (°C)
Sum of Squares df Mean Square F Sig.
Between Groups 10.132 2 5.066 0.163 0.850
Nitrate Within Groups 2023.750 65 31.135
Total 2033.882 67
Between Groups 0.011 2 0.006 0.577 0.565
Nitrite Within Groups 0.620 65 0.010
Total 0.631 67
Between Groups 0.039 2 0.020 1.615 0.207
Ozone Within Groups 0.790 65 0.012
Total 0.829 67
Between Groups 0.035 2 0.018 0.936 0.397
Chloride Within Groups 1.227 65 0.019
Total 1.263 67
Between Groups 382001.569 2 191000.785 10.299 0.000
Hardness Within Groups 1205471.181 65 18545.710
Total 1587472.750 67
Between Groups 94.519 2 47.259 1.351 0.266
Oxygen Within Groups 2274337 65 34.990
Total 2368.856 67
Between Groups 0.265 2 0.132 0.003 0.997
H202 Within Groups 3206.250 65 49.327
Total 3206.515 67
Storage Days
Sum of Squares df Mean Square F Sig.
Between Groups 608.588 3 202.863 9.109 0.000
Nitrate Within Groups 1425.294 64 22.270
Total 2033.882 67
Between Groups 0.035 3 0.012 1.258 0.296
Nitrite Within Groups 0.596 64 0.009
Total 0.631 67
Between Groups 0.051 3 0.017 1.404 0.250
Ozone Within Groups 0.778 64 0.012
Total 0.829 67
Between Groups 0.656 3 0.219 23.044 0.000
Chloride Within Groups 0.607 64 0.009
Total 1.263 67
Between Groups 285850.750 3 95283.583 4.685 0.005
Hardness Within Groups 1301622.000 64 20337.844
Total 1587472.750 67
Oxygen Between Groups 664.995 3 221.665 8.326 0.000
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Within Groups 1703.860
Total 2368.856
Between Groups 2078.868
H202 Within Groups 1127.647
Total 3206.515

64 26.623

67

3 692.956 39.329 0.000
64 17.619
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Figure 1- The interaction effect of cold-plasma time and inlet air velocity on Nitrite (a), Nitrate (b), H>O- (c),
Oxygen (d), Hardness (e), Ozone (f), and Chloride (g) contents
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Figure 2- The interaction effect cold-plasma time and storage duration of PAW on Nitrite (a), Nitrate (b), H,O»
(c), Oxygen (d), Hardness (e), Ozone (f), and Chloride (g) contents
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Activated water with cold-plasma has emerged as a non-toxic and
environmentally friendly alternative, demonstrating its efficiency
against a wide range of pathogens, including bacteria, viruses, and
fungi. In this study, tap water was activated using cold plasma
generator, employing a plasma reactor consisting of copper and steel
electrons, with a voltage of 20 kV and a current of 3 mA at
atmospheric air. To produce and optimization of activated water,
experimental designs were conducted using Design Expert software
version 12, following a Box-Behnken design. The factors were
treatment time (0, 15, and 30 min), air injection velocity (0.5, 1, and
1.5 m/s), and storeage temperature (20, 4, and -20 °C). The
characteristics of water, including hydrogen peroxide concentration,
oxygen levels, total hardness, ozone, nitrate, nitrite, and chlorine,
were measured at the days of 0, 1, 2, 3, and 6 to investigate the
activation during storage period. The results indicated that all studied
factors had a significant effect on the outcomes examined. The
interaction effects of these factors also exhibited significant
decreasing impact on the results in certain cases. Finally, it was
determined that the storage temperature of the environment,
prolonged treatment time with cold-plasma, and an air velocity of 1
m/s could yield activated water with superior oxidative properties.
The optimized condition for producing activated water was identified
as a treatment time of 23.5 min, 0.97 m/s air velocity, and storage
temperature of 20°C.
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Table 1- Mixture composition in the soup formulated with Tragacanth gum (x1), Date pulp power (x2) and
Other compound (xs) in a three component constrained D-optimal mixture design.

Number  Tragacanth Date pulp power Other

of gum (X1): (x2): compound

0 .

sample (%) (%) (()(()/3;)).

1 15 9 89.5

2 15 0 98.5

3 05 9 90.5

4 05 6 935

5 0 0 100
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A: Tragacanth gum
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2
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—__Titoers 126516 (132161 -—I1327803]
& e =

10.50
B: Date pulp

Table 2-Experimental results of the assessed properties

0.00

100.00
C: Other compound

moisture

Figure 1- Contour diagram of the moisture content of the produced cakes under the influence of different
formulations

Number  Moisture  Specific  Hardness  Porosity(%) L* a b Total
of (%) volume (9) acceptance

sample (ml/g)
1 12.90¢ 1.22¢ 1500° 23.14¢% 72.49 -10.22" 52.93" 3.75¢
2 15.4582 1.46° 735 33.54%¢ 802 -10.89' 76.122 4.32°
3 11.80" 1.169 1705° 32.2% 75.9¢ -9.9¢ 68.29¢ 3.78¢
4 12.60¢ 1.25¢ 1320 34.69° 75.9¢ -5.81%¢ 63.27f 3.9«
5 13.10¢ 1.31° 11329 23.07¢f 78.58P -9.15° 70.17° 5@
6 10.66' 1.14" 18982 27.07% 72.058 -7.67¢ 63.59f 3.8%
7 12.39f 1.24¢ 1027 40.02? 78.15° -7.494 65.47¢ 4.33°
8 12.009 1.19f 1608° 21.74f 71" -5.8° 664 4°
9 14.00° 1.27¢ 1120" 32.01%¢ 73.14¢ -5.84¢ 60.45¢ 3.99°
10 12.109 1.20° 1515¢ 21.741 70.96"  -3.65°  66.09° 4

Numbers with different letters in each column imply significant differences in the 5% level of probability.
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Specific volume

Figure 2- Contour diagram of the specific volume of the produced cakes under the influence of different
formulations
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A: Tragacanth gum
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2
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B: Date pulp fiber C: Other compound

Hardness

Figure 3- Contour diagram of the hardness of the produced cakes under the influence of different
formulations
Table 3- Designed equation models for dependent variable.

Number R2- cv
Dependent variable Equation R? .
adj
1 Moisture (%) y=+ 26.33 X1+10.57 X»+ 13.16 X3 0.901 0.88 3.86

Specific volume y= +19.48 X1+1.44 X2+1.25 X3

2 (mifg) +23.05X1X5 — 21.55X1 X3 +0. 28 X»X3 0.938  0.900 2.54
y=+26715 X;+2135 X,+1131 X3 —
33808X1 X2 — 33019X1 X5 — 645X, X3+
3 Hardness (g) 9258X XX 0.995  0.991 2.63
Porosity (%) y=-1573X1+28.55 X,+22.73 X3 + 1855
4 X1 X2 +1952X1 X3 — 7.00 X2X3 0.760 0.615 12.17
y=-737X1+73.89 X,+78.64 X3 + 933
5 L* X1 X2 4961 X1 X3 —20.66 X2X3 0.990 0.984 0.57
y=+208.86X1-11.12 X»-9.27 X3 — 248.28
6 a* XXz — 266.16X1X3 +24.45 X5X3 0.946  0.913 -8.18
y=-604.68X,+73.89 X,+78.64 X3 + 933
7 b* X1 X2 4961 X1 X3 —20.66 X2X3 0.911 0.855 4.09
Total acceptance y=-9.20X;+3.74 X>+5.00 X3 +15.18
8 XXz +11.32X31X3 — 1.02 X2X3 0.955 0.928 2.78
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Figure 4- Contour diagram of the porosity of the produced cakes under the influence of different
formulations
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Figure 5- Contour diagram a) L* index, b) a* and c) b* index of the produced cakes under the influence
of different formulations
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Table 4- Optimized conditions.

Tragacanth Fibre Other Moisture Specific Hardness Porosity L* a b” Total
gum compound (%) volume (9) (%) acceptance
(%) (%) (%) (ml/g)

0.9 0.25 98.85 14.23 1.38 761.85 38.70 8344 -10.93 76.30 4.62
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Celiac disease is caused by the consumption of gluten in genetically
predisposed individuals, and the only effective treatment is adherence
to a lifelong gluten-free diet. This study aimed to optimize the
formulation of a sponge cake based on rice flour with the addition of
tragacanth gum and date pomace. The effects of two concentrations
of tragacanth gum (0 to 1.5 percent) and date pomace powder in the
range of 0 to 9 percent were investigated using a mixed statistical
design on parameters such as moisture, specific volume, porosity,
hardness, color indicators, and sensory characteristics of the rice cake.
Results showed that all tested characteristics of the cake were
influenced by the mixture components (P<0.05). Increasing
tragacanth gum led to higher moisture content, porosity, L* and b*
index, while hardness, a* index, and overall acceptance decreased. In
a manner that maximizes moisture content, the sample containing
1.5% of tragacanth gum and no date pomace powder retains the
highest amount of moisture. This sample has 49.93% more moisture
than the sample containing 9% date pomace powder. Increasing date
pomace powder decreased moisture, specific volume, L* and b*
index, and overall acceptance, but increased hardness, porosity, and
a* index. The optimal formulation included 0.9% tragacanth gum,
0.25% date pomace powder, and 98.85% other ingredients, achieving
a desirability of 0.854.
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Table 1. Solvents used to extract the active ingredients of fresh sour tea sepals

No. Solvents Abbreviation
1 Water w

2 Water/ 30% Sugar (Osmosis30) 030
3 Water/ 40% Sugar (Osmosis40) 040
4 Water/ 50% Sugar (Osmosis50) 050
5 Water/ 60% Sugar (Osmosis60) 060
6 10% Ethanol /Osmosis 30 EO30
7 10% Ethanol /Osmosis 40 EO40
8 10% Ethanol /Osmosis 50 EO50
9 10% Ethanol /Osmosis 40/Sonication EO40S
10 10% Ethanol /Osmosis 50/Sonication EO50S
11 Osmosis 40/Sonication 040S
12 Osmosis 50/Sonication 050S
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Table 2. Analysis of variance (ANOVA) results for the effect of time and different extraction
methods on the pH and EC levels of fresh roselle calyces extracts.

Mean Squares

Sources DF

pH EC
Treatment 11 0.11** 1213383.09**
Time 3 125.9%* 26788483.25%*
Treatment x Time = 33 0.02%=* 239402.69**
Error 96 0.001 14.11
CV (%) - 1.24 10.91
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Table 3. The effect of different extraction treatments on changes in pH of the fresh calyx of roselle per time

Time (h)
Treat
0 1 6 12

1 w 6.31(ab) 3.08(e) 2.78(gf) 2.58(ji)

2 030 6.35(a) 2.77(gf) 2.67(ih) 2.45(onml)

3 040 6.37(a) 2.72(gh) 2.55(jk) 2.37(orpq)

4 050 6.25(bc) 2.71(gh) 2.52(jKI) 2.35(rqq)

5 060 6.15(d) 2.75(gfh) 2.44(onmpl) 2.3(r)

6 EO30 6.24(bcd) 2.76(gf) 2.55(jk) 2.4(onmpQ)

7 EO40 6.18(cd) 2.82(f) 2.49(nmkl) 2.4(onpQq)

8 EO50 6.25(bc) 2.78(gf) 2.46(onmkl) 2.43(onmp)

9 EO40S 6.18(cd) 2.48(nmkl) 2.40(onmpq) 2.32(rq)

10 EO50S 6.25(bc) 2.43(onmp) 2.43(onmpl) 2.36(rpq)
11 050S 6.25(bc) 2.38(orpq) 2.36(rpq) 2.32(rq)

12 040S 6.38(a) 2.49(jmkI) 2.48(nmkl) 2.39(orpq)

Table 4. The effect of different extraction treatments on changes in EC of the fresh calyx of roselle per time
Time (h)
Treat
0 1 6 12

1 w 104.3(r) 1667.3(hij) 2383.3(ch) 2993.3(a)
2 030 104.3(r) 1251.3(Im) 1777.6(hfglj) 2543.3(b)
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3 040 86.03(r) 1096.3(nm) 1645.0(ij) 2206.6(cd)

4 050 63.40(r) 656.0(0qp) 1165.6(nm) 1658.0(ij)

5 060 41.63(r) 421.6(q) 950.3(on) 1274.3(Im)

6  EO30 88.90(r) 1280.0(Im) 2166.6(cd) 2630.0(b)

7 EO40 70.86(r) 883.3(0np) 1626.0(ij) 2064.6(fde)
8  EO50 49.80(r) 646.6(qp) 1313.6(kIm) 1616.6(ij)

9  EO40S 70.80(r) 1848.6(hfgie) 1990.6(fdge) 2070.0(fde)
10  EO50S 49.46(r) 1542.3(klj) 1608.3(kij) 1714.6(hgij)
11 050S 63.80(r) 1657.0(ij) 1660.6(ij) 1825.0(hfgij)
12 040S 86.40(r) 1777.0(hfgij) 1957.3(hfgde) 2128.3(cde)
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Table 5. The analysis of variance of the effect of different extraction methods on total phenol, total
flavonoid, anthocyanin, and antioxidant activity of fresh roselle calyces.

Mean Square

Source DF Total Phenol Flavonoid Anthocyanin 1C50 1C50
(DPPH) (ABST)
Treat 11 912.19** 46.29"* 87.53"" 9456.03**  13882.47"*
Error 24 215.16 14.11 5.9 22.37 1112.46
CV. (%) - 9.57 10.8 24.1 13.09 11.01
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Figl. The mean Comparison of osmosis extraction method on total phenol content based on Duncan's
test (p<0.05)
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Fig2. The mean Comparison of the osmaosis extraction method on total Flavonoid content based on
Duncan's test (p<0.05)
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Fig3. The mean Comparison of osmosis extraction method on total Anthocyanin content based on
Duncan's test (p<0.05)
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Fig4. The mean Comparison of osmosis extraction method on IC50 values of antioxidant activities,
ABTS and DPPH radical scavenging based on Duncan's test (p<0.05)
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Table 6. Correlation of total flavonoid and phenolic and Anthocyanin content with 1IC50 DPPH, ABST

scavenging activity.

Pearson’s Correlation Coefficient (r)

Antioxidant Parameter

Total Phenol Total Flavonoid Anthocyanin
IC50 DPPH -0.89™ -0.58™ -0.80™
IC50 ABST -0.60™ -0.47" -0.66™

**: significant at p<0.01
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Flavonoid, Anthocyanin Content, and Antioxidant Activity
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This research examines the efficiency of various methods for
extracting active compounds from hibiscus tea (Hibiscus sabdariffa),
focusing on osmotic techniques and the application of specific
pretreatments including ultrasound and ethanol. Hibiscus tea, known for its
high content of anthocyanins, flavonoids, and phenolic compounds,
possesses antioxidant, antibacterial, and blood pressure-lowering
properties, making it a rich source of beneficial medicinal and nutritional
compounds. In this study, fresh calyces of hibiscus tea were used for
extraction, and the impact of different concentrations of osmotic solutions
and ultrasound pretreatment in the presence of ethanol on the extraction
yield of compounds was investigated. The results indicate that the
combination of osmotic methods with ultrasound pretreatment and ethanol
solvent significantly increases the yield of phenolic and flavonoid
compounds. The highest amount of these compounds was obtained from the
EO50S treatment, which included a 50% sucrose osmotic solution
combined with ultrasound and ethanol. This method demonstrated better
performance due to the preservation of the antioxidant properties of the
extracted materials, especially compared to conventional extraction
methods. Additionally, the results of the principal component analysis
showed that the methods EO50S, EO40S, and O40S exhibited the highest
efficiency in extracting plant active compounds. Overall, the findings of this
research suggest that osmotic methods combined with ultrasound and
ethanol provide an efficient and environmentally friendly approach for
extracting active compounds from hibiscus tea, and could be applied in the
pharmaceutical and food industries for extracting beneficial compounds
from medicinal plants.
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Figure 1. Creaming index of emulsions (a), Appearance of walnut oil emulsion stabilized with chia seed
mucilage at different oil ratios (10%, 20%, 30%, 50%b) on the first day (a, b, ¢, d) and on the fourteenth
day (e, f, g, h) respectively (b).
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different shear rates.
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In this study, walnut oil emulsions stabilized with chia seed mucilage with
different oil percentages (10, 20, 30 and 50%) were prepared by the Pickering
method. Then, the best emulsion was used in the preparation of bilayer and
combined edible films based on sodium carboxymethyl cellulose, and the
effect of this oil emulsion on the physical properties (permeability, contact
angle, turbidity, tensile strength, strain at break and Young's modulus) of the
produced films was investigated. The results showed that the walnut oil
emulsion with 10% oil had the highest stability after 14 days. Moreover, the
droplet size (Dso) of the emulsion (10% oil) was 886 nm, which was in the
range of below one micrometer. Then, the walnut oil emulsion stabilized
with chia seed mucilage (10% oil) was added to the edible films based on
sodium carboxymethyl cellulose in bilayer and combined form. The results
showed that adding walnut oil emulsion to sodium carboxymethyl cellulose
films in a combined form increased turbidity and yellowness index compared
to the bilayer films. There was no significant difference (p>0.05) in water
vapor permeability between the bilayer and combined films, but the films
containing walnut oil had lower water vapor permeability than the control
sample. The results indicated a decrease in tensile strength in the bilayer and
combined films with the addition of walnut oil emulsion. Furthermore, the
bilayer film containing walnut oil emulsion had the lowest Young's modulus
(41.68 MPa) and the highest strain at break point (0.18). In general, the
findings of this study showed that valuable walnut oil in the form of an
emulsion stabilized with chia seed mucilage m in the structure of sodium
carboxymethyl cellulose edible films not only can create an edible film, but
also improve the physical properties of the films.
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Figure 1. The antibacterial activity of Anethum graveolens extract based on disc diffusion agar
method. Treatments labeled with different letters show significant differences at p < 0.05.
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Figure 2. The antibacterial activity of Anethum graveolens extract based on well diffusion agar
method. Treatments labeled with different letters show significant differences at p < 0.05.
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Figure 3. The antibacterial activity of Anethum graveolens extract based on minimum inhibitory
concentration (MIC) method.
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Figure 4. The antibacterial activity of Anethum graveolens extract based on minimum bactericidal
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Dill (Anethum graveolens) is a traditional medicinal plant widely used
for the treatment of various diseases. In this study, the antibacterial
potential of dill leaf aqueous extract against Erwinia amylovora,
Pseudomonas syringae, Xanthomonas campestris, Salmonella typhi,
Staphylococcus epidermidis and Listeria monocytogenes was
evaluated. Disk diffusion agar, well diffusion agar, minimum
inhibitory and bactericidal concentrations and interaction with the
antibiotic chloramphenicol were used for this purpose. Increasing the
extract concentration from 20 mg/ml to 110 mg/ml significantly
increased the antimicrobial activity. The results of disk diffusion agar
and well diffusion agar tests showed that the largest diameter of the
inhibition zone was for Staphylococcus epidermidis (12.90 mm and
14.37 mm, respectively) and the smallest diameter of the inhibition
zone was for Salmonella typhi (9.23 mm and 10.38 mm, respectively).
The results of the interaction between dill agueous extract and the
antibiotic chloramphenicol showed that in the combined state of the
extract with the antibiotic, a synergistic state was observed for all
strains. The antibacterial effect shown by this plant provides a
scientific basis and, therefore, confirms its traditional use as a home
remedy. Isolation and purification of various phytochemicals may
produce significant antibacterial agents.
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Table 1 Effect of Barberry powder on the physicochemical properties of hot chocolate powder

Treatment Appearance pH Moisture Ash Fat Total sugar
control Acceptable 7.55+0.01¢ 16+03°2 2.2+0.03¢ 7.1+£02° 58.1+0.1°
2.5% Acceptable 6.95+0.02¢ 175+02% 2.32+0.06° 6.9+03° 55.7+0.8°
5% Acceptable 6.66 +0.01° 1.83+03% 256+0.02° 6.8+0.2° 56.1+0.7°
7.5% ACC’:&;bIe 627+003° 1.96+03° 29201¢  65:01%  545+12°

Different letter between columns indicates significant statistical difference at level 5%
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Table 2 Effect of barberry powder on bioactive compounds of hot chocolate

Treatment control 2.5% 5% 7.5%
Anthocyanin (mg/kg of 9.5+0.7°2 30.75+£04° 52+0.8°¢ 69.5+1.1¢
product)

Ascorbic acid (mg/kg of 0.2+0.03°? 0.7+0.01° 15+0.05¢ 2.7+0.06¢
product)

TPC (mg of GA acid / kg) 28100 +12 2 28250 + 11 28425+13°¢ 28570 +18¢
Flavonoid compounds (mg 16830 + 14 2 17970 £ 15° 18480 +£12°¢ 19710 +25¢
quercetin/kg)

Antioxidant capacity 422 545 69 ¢ 78¢

(%DPPH)

Different letter within rows indicates significant statistical difference at level 5%
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Table 3 Effect of barberry powder on the total microbial count of the product

Treatment

Microbial load (logcfu/g)

Control
2.5%
5%
7.5%

2.47+0.012
2.48+0.05°
2.45+0.03°2
2.51+0.072
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Fig. 2 The effect of barberry powder on the sensory properties of hot chocolate powder
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ARTICLE INFO ABSTRACT

Since some of the nutrients, including polyphenols, flavonoids,
ascorbic acid, and thiamine, are lost during the processing of hot
chocolate powder, fortification is an effective method to increase the
Received:2025/1/18 overall nutrient content of hot chocolate powder. In this study, the
effects of barberry powder incorporation at 0, 2.5, 5, and 7.5% (w/w)
on phenolic compounds, flavonoids, and anthocyanins, antioxidant
capacity, ascorbic acid content, and physical, chemical, microbial,
Keywords: and sensory properties of the hot chocolate powder were evaluated.
The results showed that barberry powder had no significant effect on
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Barberry, the appearance of hot chocolate powder, but with increasing barberry
hot chocolate, powder level in the hot chocolate powder formulation, moisture
) content increased but total sugar and the fat content of the product
phenolic compounds, decreased (p<0.05). With increasing barberry powder ratio, total ash
vitamin C, content increased and pH decreased. Barberry powder increased the
content of anthocyanins and ascorbic acid, phenolic compounds,

cocoa powder flavonoids, and antioxidant activity. Based on thethe sensory

evaluators' perspective, the highest overall acceptability score was
given to the 5% added barberry powder treatment. Using barberry
powder at a level of 5% in the formulation of hot chocolate powder
10.22034/FSCT.22.161.286.  €an improve its nutritional properties and meet consumers' needs for

bioactive compounds.
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Table 1. Approximate composition of [A]
pomegranate peel

Compositions Amount
Moisture (% of dry matter) 69.93
Ash (%) 5.49
crude fiber (%) 3.95
Lignin (%) 4.29
Total phenols (mg/g) 40.53
Vitamin A (ng/g) 14.06
Sodium (mg/kg) 763.66
Calcium (mg/kg) 645.70
Magnesium (mg/kg) 1644.70
Phosphorus (mg/kg) 33.96
Iron (ug/g) 22.6
Copper (ug/g) 6.20
Zinc (ng/g) 8.03
Selenium (pg/g) ND

ND: not detect
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Figure 1. The interaction effect of solvent type and extraction time on the amount of phenolic compounds

from pomegranate peel extract
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Figure 2. The interaction effect of solvent type and extraction time on the amount of Ferric reducing
activity of plasma (RRAP) from pomegranate peel extract
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Figure 3. The interaction effect of solvent type and extraction time on the amount of DPPH free radical-
scavenging from pomegranate peel extract
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Figure 4- The effect of different amounts of 70%
methanol extract of pomegranate peel
(concentration 0.3%) on the growth and
inhibition of Aspergillus niger after 24 hr at 37 °C
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Table 2- Comparison of the mean effect of different
treatments on the diameter of Aspergillus niger
growth inhibition zone
Extract Diameter of growth

inhibition zone (mm)
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The results showed that the Ferric reducing activity of plasma (RRAP)
and free radical scavenging activity (DPPH) in extracts obtained with
70% methanol were higher than those with other solvents. Also, in
water and methanol solvents, with increasing extraction time, the
amount of polyphenol compounds and FRAP were the highest and the
lowest, respectively, but the increase of DPPH was the highest in
ethanol solvent and the lowest in methanol solvent. The results of the
investigation of the antifungal effects of the methanol extract of
pomegranate peel (MEPP) showed that this extract with a
concentration of 0.3% had an antifungal effect nearly equivalent to
that of potassium sorbate at a concentration of 0.1%, so that the mean
diameter on the diameter of Aspergillus niger growth inhibition zone
was 17.7 mm for pomegranate peel extract and 18.3 mm for potassium
sorbate. Therefore, pomegranate peel extract can be used in food
products as antioxidant compounds and preservatives as a natural and

effective alternative to chemical preservatives like potassium sorbate.
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