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Abstract

Introduction: Date seed are considered as a valuable by-product from Phoenix dactylifera L. which played an
important role in the economy and social life of the people of the Middle East and North Africa region. They consist
mostly of carbohydrates, fatty acids and proteins as well as phenolic compounds. Despite the presence of various
beneficial bioactive compounds, they are usually discarded or are utilized as animal fodder. Therefore, explore the
effective methods to incorporate date seeds in the human diet is a great of interest. Roasting provides a low cost and easy
approach to add value to these wastes as roasted date seed powder is being used in the Arabian region to make “date seed
coffee”. However, along with color and aroma changes, carcinogenic substance such as acrylamide may also formed
during the roasting process. To date, no data have been published on the analysis of acrylamide in the roasted date seeds
and respective brews. Therefore, the objective of the present study was development of an analytical method for
determination of acrylamide in various date seeds varieties and their respective moka brews for the first time. Besides,
other parameters related to the roasting process such as the color parameters and melanoidins content were also
determined and compared with values obtained from Arabica coffee.

Materials and methods: For this purpose 5 different varieties of roasted date seeds including Shahani, Zahedi,
Kabkab, Mazafati and Estamaran as well as Arabica coffee were used for coffee brewing. For acrylamide determination
in solid samples, they were firstly extracted using hot deionized water. Afterwards, 5 mL of sample (extract or coffee
brew) was placed in a 15 mL falcon and extraction solvents including acetonitrile (10 mL), hexane (5 mL) along with 1
g of NaCl and 4 g of MgSO,4 were added. After mixing on vortex for 1 min and centrifugation (5 min, 5000 rpm), 2 mL
of the supernatant was cleaned using appropriate combination of sorbents (100 mg PSA, 50 mg C18 and 50 mg SAX)
along with 0.30 g of MgSO4.The cleaned supernatant was filtered and analyzed using high-performance liquid
chromatography coupled with a photodiode array detector (HPLC-PDA) at 202 nm. The injection volume was 20 pL.
The chromatographic separations were performed on a Eurospher 100-5 C18 column (250x 4.6 mm). Optimization was
performed according to the type of organic solvent (acetonitrile and methanoal), the percentage of organic solvent in the
mobile phase (10, 5, 3% v/v) and the flow rate (0.1, 0.7, 0.5 mL/min). The color parameters (using photography and help
of ImageJ software) and melanoidin content (spectrophotometrically at 420 nm) were also determined.

Results and discussion: The results indicated that the water/acetonitrile with a ratio of 97:3 and a flow rate of 0.7
mL/min permitted the acceptable separation of the acrylamide peak from the interfering compounds. The LOD and LOQ

of optimized analytical method were 9.1 and 30.62 pg/kg, respectively. The suggested HPLC/PDA method is promising
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for analysis in order to guarantee the quality control of acrylamide. The presence of acrylamide in all roasted date seeds
was observed. Accordingly, acrylamide content in Arabica coffee (1825.23+ 17.44 pg/kg) was significantly higher than
those obtained from date seeds varieties. The amount of acrylamide in different types of date seeds varied from 360.99+
4.15 to 129.43+ 2.37 ug/kg, being Kabkab and Mazafati as the highest and lowest values, respectively. Moka brews
prepared from roasted date seeds demonstrated the presence of acrylamide in the range of 25-68 ug/L. The highest level
of melanoidin were observed in Arabica coffee followed by Shahani, Zahedi, Kabkab, Mazafati and Estamaran,
respectively. In the most cases, an inverse relationship was observed between the acrylamide and melanoidin content in
roasted date seeds. For example, Shahani had low acrylamide and high melanoidin content. The study of color parameters
revealed that the parameters a* and b* largely follow the pattern of melanoidin, so with increasing the amount of a* and
b*, the amount of melanoidin also increased in the samples.

Keywords: Acrylamide, Arabica coffee, Roasting process, Melanoidins.
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Table 1- The HPLC-PDA conditions for analyzing acrylamide in roasted date seed and roasted coffee
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Flow rate
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Column temperature
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Injection volume
G5 e
Wavelength
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Water (97%) / Acetonitrile (3%)

0.7 ml/min
25°C
20 pL

202 nm
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Fig. 2. Chromatograms obtained from various mobile phase composition icluding: a) water/acetonitrile (90:10, v/v), b)
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Table 2- Validation parameters for acrylamide analyzed by HPLC-PDA

Linearity range (ug/L) 50-3000
YT pon | LT SV T L PRE )
coefficient of determination (R?)
. . 0.9999
Ot g i
LOD (pg/L)
i JulB e Jilas 9.1
LOQ (ng/L)
S 53151 BB o JBlas 30.62
Accuracy (Recovery) .
(st 03) oo 103%
Standards (mg/L) 75 100 200
(mg/L) s ,ltin!
_ o,
Precision Intra-day (%CV) 6.03 211 2.00
By 39559,
Inter-day (%C
¥ (%EY 2.69 292 151
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Fig. 4. Comparing the retention time and spectrum (wavelength 202 nm) of acrylamide standard solution and roasted date
seed (variety of Kabkab): aa) spectrum obtained from standard solution, ab) spectrum obtained from roasted date seed, ba)
peak of acrylamide standard solution, Bb) peak of acrylamide in roasted date seed.
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Table 3- Acrylamide content in ground samples and their Moka brew

Samples Ground samples (ng/kg) Moka (pg/L)
diged 0w Ol diged B0
Arabica coffee a a
Sy 98 1825.23 £17.44 345.89+4.08
Kabkab
K 360.99 +4.15P 68.06+ 0.51°
O
Estamaran
] 301.07 +5.98° 59.42 +0.53°
9 )AM
Zahedi
) 29297+ 4.71° 58.40+ 0.68°
s=2l;
Shahani d q
TSRS 167.55+ 3.25 33.87+0.20
Mazafati . .
3o 129.43 +£2.37 25.70 £0.30
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Different letters in a column denote significant differences (p<0.05)*
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Fig. 5. Melanoidin content of Moka drinks prepared from arabica coffee and different varieties of date seed.
Letters (a,b,..) in each column indicate a significant difference at the level of 0.05.

039 8,S sl b as (Lopes et al. 2016) WS 5,158 (sl
Y Jolee (e85 y5b 4 fpSOY) JousS p 53 098 390 Lawgie
D92 Anls 0988 p)5 Vv 3 p)S L ¥
ST ao e Lo oS wols )l oY+ +A) )y 1Se 9 Baum
2 del g Conl Juasio 0g08 g yile LS 45 0088 40 4350 kWA
29 o gyl oard Al 3 dezge S, WSy L el
2 (Y+)Y) ol,Ken 4 Pastoriza byl ,» .(Baum et al. 2008)
Jbo s S 50 1) a590Me g a0l ST o 25Ty s
2 2ol ST el Solo gl slaazdly ol )15 gy 350
Cwgd dimd Mi dl‘b°9)§ Lbui Dy u)..\ajym le) ﬁ)lﬁa Jpa>
2 oials ol ol ) padeide Sl _utig s onilogdly 5l b
P9l 28 Byme opd ()8 by e > del ST e

Vignoli (slaadl b b zols ward ;5 (pidede e blod &

0988 pasgMe e by casly coglis (Sl (VoY) o)) Ken 4
£ Vee oS Y N G glise Sidp 0oy 1y Kpe
ol coglite gy dy Nilgy g0 guli )d Cglds (] .00)S" 4155 000
Onlime ol izpan 3l bgipe ] Jimgl 5 (nadgidle 655
& Slgs oo &S 5,8 ool o jlas gl el gly (YL HLis 5 Lo
Vignoli et al. ) 5s yoxie 35 dges jl (padede yidus gl il
S Hlade 55 (Y+Y) o, g Pérez-Hernandez .(2011
VA SEINEE WYVeCopa 1) 98 5 oW) w@uwslyd osed
30,8 )liS ges p)S Voo 3 p)S FVIENE /YY 4 VE/VAE
J) g0yl 088 Elgil 13 g (lzem (V+VF) )\ 5 LOpES
o ¥o bawgie jobar) (lxid )3 p)5 (oo PA VD) (oS £95

1 Browning Index



VE) LT — a0 oF 05lods DA Al ol ol i @lioo g pole Gleiidgls 4 pis 007

Ny S Rlyl s

0983 jl o 405 Bgo (Shndgh g lay392 5) 4 bgpye (slaodld
33 L ot ol 0ol ¥ Jgun 45 Lo ys diads 4yl gloil o 5o
it oo glgil 5l 1208 a8 LB psboay Sy 0gad ;L7 jlae
L & Copd 0903 (Sidyy 42> (Pgr piy Sl & Gl Lo
@iy sl dwn g s gn oees ibe LB
4 boye (iS5 Sbls Lp s 4y bgppe L7 ke ity
Dy 8lao 5 ol pexinl glo s dun

ST sl plsieds ouilml ) e ) ST dial (slasend
21y 3l o ST ol il oo pattinas 9 0254 sl AL (1161
Pastoriza et al. ) sy jialS ( S)lp )l cod @Y game
Slgime oy euSe iy )lge G2l ) 55 pols imgly )5 .(2012
4 A odalin o0dd Ay (sloys diwd ) (paSeMe g el (ST
@Vl 0o g o8 sal o ST Sals lop dtn Jlio lsie
3 opadgMe yieS g el ST (VL polie clie yobay sl
Slomo 5l ol gl doei (o .0 sdalie QIS sloyd dtuwn
Elgl 5o el b yST i K9, oaiSanl (ool do U cpadede

ol Lo 3 s

s (5o o o Elgil 5 55 0303 31 05 4SS Sanliyh g 0and Dlonsl (saiges Ky (slayial g € Jgoo
Table 4- Color parameters of ground samples and Moka brew prepared from Arabica coffee and roasted date seeds

Samples . . .
Waiges L a b
Arabica coffee
Sy 0503 19.97+ 0.232 7.43+ 0.062 9.73+ 0.082
Kabkab
OIS 31.14 +0.09¢ 13.31+0.16¢ 19.61 +0.15¢
Estamaran b b b
Ground sample o pasins! 26.34+0.14 9.79+ 0.07 15.00 +£0.01
o0 Cluw] digod Zahedi q
s 29.39+0.23 11.244+0.11°¢ 17.71+ 0.10°¢
Shahani
Sl 34.15 +0.18f 15.74 £0.12¢ 22.48 +£0.33¢
Mazafati
il 26.97 £0.26¢ 9.63 +0.16° 15.43 +0.20°
Arabica coffee
Sy 0503 29.61 +0.392 29.97+ 0.15® 20.66+ 0.23?
Kabkab
OIS 73.75+ 0.49¢ 3.72 £0.062 30.32+0.14¢
Estamaran b b b
Moka brew o yarias! 72.02+ 1.05 4,09 +0.07 27.38+0.17
Bgo (Suumigs Zahedi
P ey ol 735040.02° 479+ 0.06°  29.49+ 0.25¢
Shahani
Sl 74.54+0.21¢ 6.45 +0.12¢ 32.30+0.17f
Mazafati
il 72.54+ 0.21¢ 451+ 0.11¢ 28.61 +0.02¢
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