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off—ls TABLE 1. Ingredients of supplemented and un-supplemented pan bread with different percentage of dried

OMWW (with and without the addition of %210 lemon juice to the supplemented samples).

Control & 1% OMWW 3% OAMWW

L without without with without with
White flour (72%) (g) 130 128.7 1287 126.1 126.1
(Whole wheat flour(g 130 128.7 1287 126.1 126.1
Dy veast{g) 4 4 4 4 4
Sugar(g) 10 10 10 10 10
Sunfiower o1l (g) 10 10 10 10 10
Water(g) 170 170 152 170 152
Salt(g) 25 25 25 25 25
Lemon(mlL.) - - 18 - 18
OMWW(g) - 26 26 78 78

OMWW. olive mill wastewater.
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TABLE 2. Ingredients of supplemented and un-supplemented biscuits with different percentage of dried OMWW,

Ingredients Contro] © ) Control 1% OMWW 3% OMWW
TBHQ (200 ppm)

White flour (72%) (g) 180 180 178.2 174.6
Ego (g) 50 50 50 50
Sugar(g) 80 80 80 20
Sunflower oil (g) 60 60 60 60
Salt(g) 2 2 2 2
(Baking powder (g 4 4 4 4
OMWW(g) - - 1.8 54

OMWW, olive mull wastewater; Control & is refeming to biscuits sample with no added antioxadants, Control © 13
refernng to biscuits sample with TBHQ) (200 ppm).
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TABLE 3. Polyphenol profile results by HPLC, total phenol (TP) and flavonoids (ITF) content of dried

OMWW,
Compounds Values
Protocatechuicacid (mg/100g) 65.95 +0.30
p-hydroxybenzoic acid (mg/100g) 10,21 £0.11
Chlorogenic acid (mg/100g) 7.80 £0.08
Caffeic acid (mg/100g) 3.76 +0.05
Syringic acid (mg/100g) 5,16 £ 0.07
Vanillic acid (mg/100g) 1.42 + 0.04
p-coumaric acid (mg/100g) 1.87 £ 0.04
Oleuropein (mg/100g) 235.2+£0.61
TP g GAEL 5.75+0.05
TF g CAEL 2421003
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~ - "’ TABLE 4. Rheological Properties of wheat flour dough supplemented with dried OMWW with lemon juice L0%a

e according to farimograph test and extensograph test in comparison to control and un -supplemented
samples withount lennomn juice.

Samples Farimograph test

of wheat flouar Water Arrival timne Dough Dough Mixing Tolerance Degree

dough absorption ((ramd) Development Stability Index (MRMTINWB TT) Softening

(25) Time (DDT) (min) (min) (B.17)
Comntrol T0.9 1.5 2 10 &0 40
1%4% OMWIWWA &8 1.0 1.5 Q.5 40 40
1% ONIRTART 62.5 1.5 2 6.5 a0 100
with 10% lemon
3% OMDWTAT TO.S 0.5 1 & 40 140
3% ONIRTA 54 2 215 715 10 100
with 1096 lemon
Extensograph test.

Samples Resistance to Extension Dwough Extensibility (E) (oo Proportional Dough Energy
of wheat flour (MvIax ) () “Elasticity ™ MNMumber (MLax ) (c2)
dough (B.171.) R/E ==
Control 320 135 21 65
1%4% OMWIWWA 425 115 33 68
124 ONIRTRT 390 10D 3.8 S0
with 10% lemon
3% ONIWIAT S80 125 4. 16 o0
3% ONIRTA 720 a5 T3 BO
with 10%% lemon

OMNOATW: olive mull wastewater.
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Fig. 3. Physical evaluation (%o relative to control) of pan bread prepared with different levels of dried OMWW x
with and without lemon in comparison to control sample.
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TABLE 5. Mean values of tenderness (mm/sec) of pan bread prepared samples with different levels of dried olive
mill wastewater and the control under storage conditions (25°C up to 7 davs).

Storage period Control 1% OMWW 1% OMWW with 3% OMWW | 3% OMWW with
lemon lemon
(Zero tume (after baking | 933 £2.1° 17.67+1.5% 1633 0.6 2067 =250 193321
—
3 Days 267+06° 16.67 =25 126721 170209 15.67=3.1° '
Aod Ay Conmnd
7 Days 1332007 307x15¢ 437£25% TO0+10F T733x15"

Dhfferent lowercase letters in the same row mdicate that there are statistically sigmficant differences between the means.
with a significance level of (p < 0.05). Data were presented as (mean = SD), OMWW: olive mill wastewater.
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Fig. 4. Sensory evaluation (score) of pan bread supplemented with different levels of dried olive mill wastewater
(with and without lemon juice) in comparison to control sample.
OMWW: olive mill wastewater.
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Table 6. Hunter color values for crust of pan bread prepared supplemented with different levels of dried olive mill

wastewater and the control sample

Bread Sample I at b*] % | Saturationindex | Hue angle
Control 6394202 991202 06301 o3 3719 7207
1% OMWW 6347201 989£01 3063201 032 3218 72.10
3% OMWW 610501 1195201 (4 3209004 037 UA 69.57
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TABLE 7. Nufritional value, minerals and tocopherol content of suplemented pan bread with different levels of
dried olive mill wastewater with lemon

Samples* MNutritional value (%o) Minerals and Tocopherol content

L gdro Culiyo o 4—\— (mg/100g)

“)| Sliro &l s Protein Fat Carbohydrarte Ash Ca K Tocopherol

Control 1273 0.6 3.16=0.1" 8222+37a 156+0.1* 120+26 490=+26 14=03
1% OMWW 12.64=06* 30701 8232+372 1.64+0.1a ND ND ND
with lemon
3% OMWW 1233=06* 3.11x01° 8237+£37a 16601 380=66 570=56 15304
with lemon

Different lowercase letters in the same column indicate that there are statistically significant differences between the
means, with a significance level of p < 0.05. OMWW: olive mill wastewater. Data were presented as (mean = 5D), ND:
Mot determined
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TABLE 8. Mean values of physical properties of supplemented biscuits with different levels of dried olive mill

wastewater and the conrrol samples &224%

Physical properties unit Control & Control & 1% OMWW 3% OMWW
Baking time min 33 34 30 44
> digod dod ()9 wdlS _ _
- e | D Weight before baking g 7 7 7 7
) Ot o
| Weight after baking g 6.01 6.03 6.05 6.21
% Change in weight % 14.14 13.86 13.57 11.29
Jobzo Ol i «—————  Height cm 070+ -.-a 0.68= -, T 0.67 = 0.01* 0.66 = 0.11%
Area c=2 16.66 =025 16.80 = 0.26° 15.60 = 1590+ 1.12°
0. 2
Wolume c=3 67.66 =2.0% G566 =49, 6533379 66.32 +2 83
Index to volume cm 4442003 = 4.65 = 0.06° 450=007 * 431=013 b

Different lowercase letters in the same row indicate that there are statistically significant differences between the
means, with a sigmficance level of p < 0.05. Data were presented as (mean = S0IV). OMWW: olive null wastewater,
Control ) is referring to biscuits sample with no added antioxidants. Control © 15 referring to biscuits sample with
TBHOQ (200 ppm).
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Fig. 6. Tenderness (mm/sec) as mean values of supplemented biscuits with different levels of dried olive mill
wastewater and control samples & under storage conditions (25°C up to 3 weeks).

(OMWW: olive mill wastewater, Control © is referring to biscuits sample with no added antioxidants, Control @ is
referring to biscuits sample with TBHQ (200 ppm).
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TABLE 9. Total phenol content (mg/100 g GAE) of bakerv products (bread and biscuit) supplemented with dried

olive mill wastewater

Products Control © 3% OMWW
Pan bread 50.10=0.01° 5246=05%
Biscuits 5179033 5371108

Different lowercase letters in the same row indicate that there are statistically significant differences between the means,
with a significance level of p < 0.03. Data were presented as (mean = SD). OMWW: olive mill wastewater
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TABLE 10. Mean values (score) of sensory characreristics of supplemented biscuits with different levels of dried
olive mill wastewater and the control samples -2=4%

- -
- = = =
E 2 - - = -
5 = = = £ S E & £ =
= s = =z & = = = e £
£ = < = = = = # & &
=3 = =
& z | ]
Control @ | 4.75+042 | 460046 | 460046+ | 4052052+ | 4652047 | 4752042+ | 4452050+ | 445050+
Control @ | 470+042* | 450047 | 4502047+ | 4952049 | 4452050 | 455050+ | 4452050 | 4452050
1% OMWW | 410+084 | 410093 | 415071+ | 4752028 | 4.00- 067 | 4052 050* | 42+050 | 4152071
3% OMWW | 3602052 | 4002053+ | 4052064* | 4902072+ | 385+053 |375+x068*| 39=074 |3 75070

Dnfferent lowercase letters in the same row indicate that there are statistically significant differences between the means, with a sigmaficance
level of p = 0.05. Data were presented as (mean = 5D} ORMWTW: olive mull wastewater. Control ' is refemming to biscuits sample with no

antioxidants, Control ™ 1s refermnng to biscuits sample with TBHQ (200 ppm).
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TABLE 11. Mean values of Thiobarbituric acid for supplemented biscuits with different levels of dried olive mill
wastewater and conirol samples during storage (at 25£1°C for 3 weeks).

Biscuits samples Zero time 1* week 2= week 3= week
Control © 044+002* 048 =002 053 =0.02° 0.59 =0.02*
Control © 043002 0450020 0.47+0.02° 0.49 = 0.02¢
1% OMWW 0440020 048 =002 0.50 = 0.02* 0.54 +0.02%
3% OMWW 044 =002 047 =002 049002 0.53 = 0.02"

Different lowercase letters in the same column indicate that there are statistically significant differences between the
means. with a significance level of p < 0.05. Data were presented as (mean = 5D).
OMWW:- olive mill wastewater, Control ™ is referring to biscuits sample with no added antioxidants, Control & is

referning to biscuits sample with TBHQ (200 ppm)
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TABLE 12. Hunter color values of supplemented biscuits with different levels of dried olive mill wastewater and
the control samples.

o g S5 (U 5)

Biscuits Sample | L* 1 a” ' b= Wy Saturation index Hue angle
Control©) 6037=004 | 1130=003 3047003 |0371+003 | 3250004 69.65=0.03
Control ) 5025=003 | 1051002 2002+004 (0351+003 |31.70+002 70.65+0.05
1% OMWW 5763=007 | 11.10=0.05 2702=003 |(0411+004 | 2921004 67.67+=0.03
3% OMWW 5063=007 | 1331005 2985+0.04 (04460053268 =003 6597 =004

OMWW: olive mill wastewater, Control © 15 referring fo biscuits sample with no added antioxidants, Control © 1s refernng
to biscuats sample with TBHQ (200 ppm). Data were presented as (mean = SD).
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Fig. 7. photograph image of biscuits prepared supplemented with different percentages of dried olive mill
wastewater after baking.

OMWW: olive mill wastewater, Control © is referring to biscuits sample with no added antioxidants, Control ©is

referring to biscuits sample with TBHQ (200 ppm).
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’ Table 13 Nutritional value, minerals content and tocopherol of supplemented biscuits with different levels of dried

olive mill wastewater as dry weight and the control samples

Samples*® Nutritional valoe (%) Minerals and Tocopherol contents
(mg/100g)
Protein Fat Carbohydrate Ash Ca E Vitamin E

Control T31=03= [ 213311 T7081=0.7* 054=001" (1820 |240+36 [58+03
Control ™ T32+04® 2130 =|(T0O70+£07" 055 =001 |- - -

11
1% OMWW T19x -, | 208010712707 065 =002 |- - -
3% ONMWW 68303 (2021 | 722807 Doe8=002" (40=44 M+36 (12202

1.0=

Different lowercase letters in the same row mdicate that there are stafistically significant differences between the means, with a significance
level of p = 0.05. Data were presented as (mean = SI).

O®ROWW olive mill wastewater, Control (—) is referning to biscuits samyple with no added antioxidants. Control (+) is referring to biscuits
sample with TBHQ (200 ppm).
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