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Abstract

Introduction: Date seeds (also known as pits and kernel) are among the most important wastes which are generated
during direct consumption or from the date processing industries. Despite the presence of several nutrients and bioactive
compounds and their subsequent beneficial health effects, these by-products are frequently discarded to use as soil
fertilizer or as feed for livestock. Roasting opens a cost-effective way to include date seed in the human diet. The aqueous
extract of roasted date seed represented a coffee-like beverage. Date seed coffee has a relatively low acceptance among
consumers and is usually supplemented with a variety of additives to improve the taste. Therefore, due to rising the global
coffee price, in the present study, we aimed to substitute Arabica beans with roasted date seeds in order to make a coffee
beverage similar to Coffea Arabica boiled coffee brew.

Materials and Methods: Coffea Arabica and roasted date seeds were obtained from local markets and 10 grams of
powder (100% Arabica coffee (A100), 100% date kernels (D100) or a mixture of Arabica coffee powder and date seeds
in proportions of 10 (D10), 35 (D35), 50% (D50) of date seed) was brewed using 100 ml of boiling distilled water. The
brewed coffees were examined in terms of lipid, protein, caffeine, acrylamide, total phenol and total flavonoids content.
Other parameters including color, viscosity, pH, DPPH and FRAP assays followed by sensorial evaluation were evaluated,
as well.

Results and Discussion: Substitution with roasted date seed resulted in lower lipids, protein and caffeine of coffee
brews as the values were decreased from 330.67, 956.75, 76.51 mg/100 mL in Coffea Arabica (100%) to 192.61, 149.00,
45.59 mg/100 in date seed coffee (100%), respectively. Higher amounts of date seed also resulted in lower pH and
acrylamide content. Accordingly, pH was decreased from 5.7 in D100 to 4.4 in A100. Acrylamide content was attenuated
from 5.06 pg/100 mL in A100 to 1.71 pg/100 mL in D100. Reduction in viscosity was also observed from 0.93 (A100)
to 0.86 mPa.s (D100). The mean value of the color parameter including L*, a* and b* in the 100% Coffea Arabica brew
was more than the 100% date seed coffee, which indicated that the coffees brewed from date seeds in different proportions
were brighter and had higher red and yellow color parameters. Substitution with date seed had less effect on the total
phenol content as TPC of coffees ranged from 28 to 42 mg/100 mL for 100% date seeds brew and Coffea Arabica brew,
respectively. On the other hand, the flavonoid content (TFC) of coffees was significantly affected by the amount of date
seeds (5 to75 mg/100 mL for 100% date seeds and Coffea Arabica brew, respectively). All brews have high antioxidant
activity. For DPPH the highest results (88/9 %) were obtained in the coffee brewed from 100% date seeds, while the
FRAP value it was vice versa. The results of sensory evaluation indicated a high similarity among A100 and D10 coffees
as parameters such as aroma, color and texture (concentration) of coffee were evaluated appropriate. The results also
showed that substituting Coffea Arabica up to 35% with roasted date seeds can improve the overall acceptance of the
coffee brews by reducing bitterness.
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Conclusion: In general, the ability to replace Coffea Arabica with date seeds up to 10 and 35% was reported
acceptable in terms of sensory characteristics, as the color and aroma were similar to 100% Coffea Arabica. Besides that
due to reduced bitterness, the overall acceptance were almost high.
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Powders Protein* (g/100 g) Lipid *(g/100 g)
;39 S5 o2
Roasted arabica coffee 13.0040.607 12 3041707
Wl 5 0k3 392 A T
Roasted date seeds 8.16+1 258 10.97+1 338
iyt Sloh i 231 - .
The composition of the powder - e s
used to prepare the brews Protein* (mg/100 mL) Lipid *(mg/100 mL)
saplgn ogpd Elgil S o9 s
100% coffee arabica (A100) N a . .
(A100) e 413 g0y Vo + 05,3 956.75+£116.89 330.67+44.96
10% date seed (D10)
820.67+84.72° 297.08+54.95°

(D10) Lo y& diwnd (o> Y+ o0
35% date seed (D35)
(D35) Loyd dmd (0,0 Y0 o0
50% date seed (D50)
(D50) Lo y& dund (0> 0+ o0
100% date seed (D100)
(D100) Loy5 dimd (a0 yd Y+ + dggd

638.00+88.15°¢

545.50+70.24¢

149.00+5.66°

272.11+43.54°¢

221.45%35.36¢

192.61+31.05°

P S +/40) canl 2o yd AD o p3 baylos oy S5 dme iglis L Slo gt pa )d Cglite gy *
*Different upper and lowercase letters represents differences among powder and brews in the same column at a confidence level of

95%, respectively).
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Table 2— The effect of using date seed powder on acrylamide and caffeine content of the coffee brews

The composition of the powder used to Acrylamide Caffeine
prepare the brews (ng/100 mL)* (mg/100 mL)*
oo 093 Elgil oS )5 suol Js ST odls
100% coffee arabica (A100)
(A100) Ky s wil> SMoyd Voo ogpd 5.06+0.482 76.51+4.332
10% date seed (D10)
(D10) Loy dind (G0 )d Y+ 008 4.5+0.56% 65.06+1.82°
35% date seed (D35)
(D35) Lo 3> diud (g0,d Y0 503 3.74%0.32° 58.20+2.92°
50% date seed (D50) 3,600,460 A .
(D50) Loys dmnd (g0, O+ o0 -bUZU. 5.59+2.68
100% date seed (D100)
1.71+0.33¢ <LOD

(D100) Loys diwd (a0 yd Y+ + 24 d

(P S+/40) ool 30> A0 zrhans ;3 W jloss 45 ixe glds Sl ygias yb 4D Coglate gy *
*Different lowercase letters represents differences among brews in the same column at a confidence level of 95%.
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Fig. 1. The effect of using date seed powder on A) total phenol and B) total flavonoid content of the coffee brews
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Table 3— The effect of using date seed powder on antioxidant properties of coffee brews

The composition of the powder . DPPH*
used to prepare the brews FRAP (% of free radical
s 0888 £lail S o5 (mmol Fe I1/100 mL) ¢ .
o> DR Elgl o scavenging)
100% coffee arabica (A100) . d
(A100) S pe 415 gy Vo + 0533 3.11+£0.14 72.70£0.49
10% date seed (D10)
(D10) Lo 5 diuad 50,3 ) + 0983 1.74+0.10% 75.33£0.12°
35% date seed (D35) . b . b
(D35) Lo > diuad 503 YO 5503 2.07+0.13 82.58+0.70
50% date seed (D50) b b
(D50) Lo 5 diuad 503 O+ 2583 1.96+0.10% 83.13+0.66
100% date seed (D100)
1.57+0.07¢ 88.90+0.292

(D100) Lo,5 dimd (a0 yd Y+ + dggd

(P S 40) Canl 2o yd WD o p3 baylos cp S5 e iglds ,Slo gty pd Cogliste gy *
*Different lowercase letters represents differences among brews in the same column at a confidence level of 95%
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Table 4— The effect of using date seed powder on color parameters, viscosity and pH of coffee brews

Color parameters

Ky gyl
Powders
a3 L* a* b*
Roasted arabica coffee A A A
i y1 5555 D503 o1 22.12+0.38 10.17£0.48 14.51+£1.91
Roasted date seeds B B B
syt oy diuuad 33 15.40+0.02 3.85+0.05 4.94+0.03
The composition of the powder Viscosity
used to prepare the brews L* a* b* (mPa.s) pH
g 0983 Elgil S 45 & j9Suwny
100% coffee arabica (A100) . c . d . c . a . a
(A100) Sy p6 4513 g yd Vo + b5ad 2.22+0.07 2.90+0.11 2.45+0.069 0.93+£0.01 5.70£0.02
10% date seed (D10)
(D10) Lo o hiad (g3 Y+ 0548 2.64+0.03¢ 3.26+0.01°¢ 2.94+0.04°  0.90+0.02°  5.65+0.022
35% date seed (D35)
(D35) Loys dind giuod YO 0503 4.19+0.01° 4.62+0.01° 4.93+0.08° 0.90+0.01° 5.41+0.01°
50% date seed (D50)
(D50) Loys dunsd guod O+ 8533 4.57+0.04° 5.42+0.11° 5.37+0.02° 0.89+0.02° 5.27+0.01°
100% date seed (D100)
10.35+0.052 10.62+0.04  12.05+0.04%  0.86+0.02° 4.45+0.02°

(D100) Lo, dwiwd (gauoyd Y+ + dggd

P S o/40) Canl o> A0 o ) Lyl oy S e Ciglds ko gt o )3 Ciglite gy **
** Different upper and lowercase letters represents differences among powder and brews in the same column at a

confidence level of 95%, respectively
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Table 5- Ranking of coffee brews by TOPSIS method
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*(d+) represent the best hypothetical coffee brew according to selected indicators; (d-) represent the worse
hypothetical coffee brew according to selected indicators; (Ci) The relative proximity of the samples to

the ideal coffee brew
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Fig. 2. Importance performance analysis (IPA)
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