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Y =0.0129x + 20.409
(0) alail,

Table 1 DPPH radical scavenging activities of

different concentrations of extracts

Radical scavenging Extract (ppm)
activities (%)

concentration

1729 +£1.30° 6.25
17.03 +£1.37¢ 125
17.56 +1.45° 25
19.65 £2.47° 50
19.42+1.12F 100
23.61+1.75° 200
242143.98° 400
33.59+8.59¢ 800
50.08+11.91° 1600
71.04+12.66° 3200
95.39+£0.41° 6400

Different lowercaselettersin each column indicate
significant differences (P < 0.05).
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5. Chlorogenic Acid
6. Rutin

7. Vanillin

8. p-Coumaric Acid
9. Sinapic Acid
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Table 2 Date seed extract chromatogram

Compound Amount of compound Retention Time Width Area Height Area(%)
P (mg/L) (min) (min) (mA.sec) (mA) ?
Gallic acid 0.59 3.65 0.12 241.24 30.29 21.31
Catechin 26.7 83 0.21 117.38 8.28 10.37
Chloregenic 4.96 105 0.22 110.96 728 9.80
acid
Rutin 33.21 12.6 0.18 96.42 791 8.51
Vanilin 4.0 13.5 0.17 32843 28.05 29.01
p-Coumaric 1.51 15.6 0.14 61.65 6.10 5.44
acid
Sinapic acid 17.49 16.5 0.21 9743 591 8.6
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Fig 2 Date seed extract chromatogram
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Table 3 The effect of extract concentration on chemical properties of cupcakes

Acidity

. . . . Acid-
Concentration ccl)\ﬁ?elrsliu(r";)) Sugar (%) Pig)li;de afoC(g?e]iI(l:g pH Pr(‘j/ie)‘n Insoh:)b le
Acid ash (%)
So 19+1.2d 252+404a  0.2+0.02a 0.01+0c 6.92+0.15a 7.61+£0.05a 0.043+0.01c
So.0s 19.25+0.95¢ 25.31+£0.75a 0.18+0.01b 0.02+0c 6.84+1.11a 7.52+0.09a  0.045+0b
So.1 19.66+0.84b  25.18+0.9a 0.15+0.03¢  0.03£0.01b  6.75+0.89b 7.72+0.06a  0.048+0b
So.2 19.87+1.0a  25.64+1.2a 0.11+0.02d  0.05+0a 6.68+0.96c  7.66+0.02a 0.050+0.01a

Differentlowercase letters in each row indicate significant differences (P < 0.05)
SO (control sample), S0.05 (sample containing 0.05% extracts), S0.1 (sample containing 0.1% extracts), S0.2 (sample
containing 0.2% extracts).
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Fig 3 Total microbial count of sample during storage
Different capital letters and lowercase ones in each
row indicate significant differences (P < 0.05)
between storage time and samples, respectively.
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Fig 6 Sensory evaluation of taste of the cupcakes
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Fig 8 Overall acceptability of treated cupcake
samples with date seed extract
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Date seed as waste product can be used widely for many applications and nowadays many studies are
carried out on its properties as natural preservative of food products. In this study, antioxidant and
antimicrobial properties of different date seed extracts and their effects on the physicochemical, microbial
and sensory properties of cupcakes were investigated. The date seed extract was obtained by using the
water solvent and shaker method. The antioxidant activity of the extract was evaluated using DPPH
radical scavenging method. The results showed that increasing the concentration of the extract increases
the antioxidant activity. IC50 of date seed extract 1568.93 mg/L was calculated. The total phenol content
of the extract was 119.53 + 0.28 mg Gallic acid/gram extract. The antimicrobial activity of the extract
against Salmonella typhimurium was evaluated by using minimum inhibitory concentration (MIC) and
minimum bactericidal concentration (0.08 and 0.4 mg/ml respectively). The fraction of the extract
components was evaluated using a high-performance liquid chromatography and different phenolic
compounds such as Gallic acid, Catechin, Chloregenic acid, Rutin, Vanilin, p-Coumaric acid, Sinapic
acidwere identified. The extracts were added to the cupcake formulation at 4 levels 0, 0.05, 0.1 and
0.2%. Peroxide number, acidity, pH, proximate analysis and sensory evaluation tests were performed on
cupcake samples. All cakes containing different concentrations of the extract (0, 0.05, 0.1 and 0.2pg/ml)
were in the standard range for physicochemical properties. The total microbial count was performed for
28 days at 7-day intervals. The sample containing 0.2% of the date seed extract in terms of the microbial
count was in the appropriate range, and in terms of sensory properties, the overall evaluation also received
the highest score. Due to the presence of phenolic compounds and antioxidant and antimicrobial activity,
date seed can be used as a natural inexpensive preservative in food formulations.
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