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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 **

PHENOLIC Protein . DRY

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

18476.920.34  30745.040.18°  02:0448  7.09+0.14>  2840.13°  80:0.1*  89:033 203 5 jigp9r 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+ 0.3f
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 +0.37 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° 345 +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 (um) BSA(%) 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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Table 2. (continued) Physicochemical properties of Brotchen bread fortified by date seed powder and wheat bran*

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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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% DKPs% DKP10% DRP0%  DKPS% fypp e, DKPO%  DKRPS%  nyepigo,  DKPO% DKPS% DKPI10% DKP0% DKPS% DI;PIO
-B0%- -B0%- -B0%- -B0%- -B0%- -B0%- - - -B2.5%- - - -B2.5%-  -B5%- -B5%- -B5%- -B5%- -B5%- o
B2.5%-  B2.5%- B2.5%-  B2.5%- B5%-
FT1.5 FT1.5 FT1.5 FT3 FT3 FT3 FTLS FTLS FT1.5 T3 T3 FT3 FT1.5 FT1.5 FT1.5 FT3 FT3 T3
L* 72.54 59.67 50.18 73.07 59.69 50.24 65.23 54.9 45.45 65.27 54.89 4571 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  a* 9.23 11.140 15.18 9.45 11.08 15.45 + 11.14 10.53 935 12.25 11.41 9.99 13.1 10.18 9.15 14.54 12.47 11.68+0
+0.14¢ .09° +0.18° +0.21° +0.13* 0.16* £0.09*  +0.28° +0.22° +0.33¢  +0.17¢ +0.19* +0.3¢ +0.23° +0.39" +0.16* +0.14¢ 244
- 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¢ +0.144 +0.33¢ +£0.27° +0.08? +0.18° +0.16 +0.29¢  +0.14° +0.2° +0.14° +0.39° +0.14° +0.21° £0.12 +0.22¢
Cru o -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° +0.447 +0.33¢ +0.4° +0.13° +0.16°
- 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¢ A42¢ +0.3" +0.11¢ +0.16 +0.447 £0.447  £0.13° +0.34¢ +0.31° +0.36° +31¢ +0.33¢ +0.14¢ 0.3

[ Downloaded from fsct.modares.ac.ir on 2025-08-12 |
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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 4. Farinograph and Extensograph analysis parameters of Brotchen bread fortified by date seed powder and wheat bran*

Farinograph Values Extensograph Values
Sample Name Devcopmenteme SO SR  Weer o l0n e DR ReSmen g Medimm Reisunce
(DDT) (min.) ’ (DOS) (BU) (min) (GT)(°C)
DKP0%-B0%-FT1.5 1.8+0.43 9.67+0.24¢ 52.1240.410 60.05+0.29° 1.4£0.31 92.05+0.08" 100.21+0.12°  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+0.09¢ 89.5+0.19¢ 799.14+0.21° 90.41+0.25° 865.77+0.16
DKP10%-B0%-FT1.5 240.34° 13.51+0.16¢ 39.95+0.29¢ 61.18+0.24° 1.1+0.31° 91.02+0.04° 82.4120.09* 801.2+0.41¢ 88.91+0.29¢ 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¢ 92.010.05° - - - -
DKP5%-B0%-FT3 2.07+0.18 14.57+0.1° 43.01£0.29° 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° 1.5+0.36" 91.78+0.07° 94.63£0.15°  789.56+0.35" 95.41+0.23° 859+0.33"
DKP5%-B2.5%-FT1.5 2.15+0.39" 14.10.13° 39.5140.36¢ 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+0.26°  0.87+£0.19" 90.120.1" 80.01£0.11°  854.87+0.24° 84.35+0.25° 890.14+0.29¢
DKP0%-B2.5%-FT3 2.1+0.33¢ 9.71+0.26' 41.67£0.37" 60.97+.034¢ 1.3+0.16° 91%0.111 - - - -
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+0.092 - - - -
DKP10%-B2.5%-FT3 2.4140.22° 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" 39.7120.34° 61.28+0.34¢ 1.6+0.28¢ 90.9+0.05¢ 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£0.29i 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+0.348 1.3+0.22¢ 89.9+0.08" - - - -
DKP5%-B5%-FT3 3.1240.33¢ 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¢ - - - -

[ Downloaded from fsct.modares.ac.ir on 2025-08-12 |
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 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" +0.4¢ +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 4.98 6.24 9.47 0.9 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¢ +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° +0.6f +0.4¢ +0.4¢ +0.1° +0.2° 0.2° +0.1° +0.4¢ +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¢c +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* +044 +0.1* +0.4¢ +0.3¢ +0.3¢
DKP5%-B2.5%-FT1.5 6.08 9.14 9.91 0.71 0.4 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¢ +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* +0.12 +0.6" +0.1° +0.44
DKP5%-B2.5%-FT3 5.97 7.11 9.59 0.75 0.41 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 0.4 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° +0.12 +0.1* +.3¢ +0.12 +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¢ +0.4¢ +0.3¢ +0.1* +0.4¢
DKP10%-B5%-FT3 6.01 8.81 9.35 0.69 041 0.21 87 86 85 32 24 17 0.13 0.15 0.21 2.3 5.5 11.7

+0.1* +0.1? +0.12 +0.1* +0.1° +0.1* +0.3¢ +0.1* +0.1* +0.12 +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 DKP0O DKP5 DKPI0 DKP0O DKP5 DKPIO DKPO0O DKP5 DKPIO DKPO DKP5 DKPIO DKPO DKP5 DKPI0 DKPO DKPS DKPI10
descriptor Yo- Yo- %o- Yo- Yo- Yo- Yo- Yo- Yo- Yo- Yo- Yo- Yo- Yo- Yo- Yo- Y- Y-

B0%- B0%- B0%- B0%- B0%- B0%- B2.5% B25% B2.5%- B25% B25% B25%-  B5%- B5%- B5%- B5%- B5%- B5%-
FTL.5 FTL.5 FT1.5 FT3 FT3 FT3 -FT1.5  -FT1.5 FTL.5 -FT3 -FT3 FT3 FTL.5 FT1.5 FTL5 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¢ 4.8f 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 5t 4.8¢ 4.6 4.69 4.6° 4.4 4.4 4.6° 40 44 4.8¢ 4.8f 4.6
Rubbery 4.8 4.6° 4.6° 4.8° 4.6° 4.6¢ 4.8¢ 4.4° 40 4.8¢ 4.6 4.6 4.6° 3.8 3.4° 4.6 4¢ 4¢
Soft 5° 4.8° 4.6° 5¢ 4.6° 4.69 4.8¢ 4.6 4.69 4.8¢ 4.6 4.4° 4.6° 40 3.40 4.6° 4¢ 3.8°
Overall 4,940 4.8° 4.6° 4.825¢  4.72b¢ 4.58% 4.7¢ 4.44b¢ 4.5¢ 4764 4.64%¢ 4.56%4 4.64%¢ 428 4.12¢¢ 4.7¢ 4.24¢ 4.2¢

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 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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