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Table 1 DPPH radical scavenging activities of
different concentrations of extracts

Radical scavenging Extract (ppm)
activities (%)

concentration

17.29 £1.30° 6.25
17.03 £1.37¢ 12.5
17.56 £1.45° 25
19.65 +2.47" 50
19.42+1.12F 100
23.61+1.75° 200
24.2143.98° 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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4. Catechin

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 Arca(%)
pou (mg/L) (min) (min) (mA.sec) (mA) °
Gallic acid 0.59 3.65 0.12 24124 30.29 2131
Catechin 26.7 8.3 021 117.38 8.28 10.37
Chloregenic 4.96 10.5 0.22 110.96 728 9.80
acid
Rutin 3321 12.6 0.18 96.42 791 8.51
Vanilin 4.0 135 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 16.5 021 97.43 591 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 Mmsturoe Sugar (%) Peroxide accordlpg pH Prc;tem Insoluble
content (%) value to Oleic (%) o
. ash (%)
Acid

So 19+1.2d 2524+0.4a  0.240.02a 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. 19.8741.0a  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 4 Sensory evaluation ofcolor ofthe cupcakes
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Fig 5 Sensory evaluation of texture of the cupcakes



Fig 8 Overall acceptability of treated cupcake
samples with date seed extract

..Lafwa)wd,&.u,JIMl ‘u")"w‘)ﬁ ;\}6)\ﬂ;uﬂb)dubwb
6 - ) Shtel VL e slo) il slaki sas oy (5Ll
: ..LAL..ZAJ}A.?)J}{@)LA.G'/Y 6_517-44}.4444.19}4]4 LSLSL;.M;-
4 -
z Ceils |y e bl sl o zeS
[=] 3 —
(=)
fels] 2 | 5 -
1 - 4 A
0 - @ 3 -
[=]
S0.05 S0.1 S50.2 -
Sample =
1_
0 |

26 S -t
O 4 a5 L gl
gl G als
ol s o w8 S5 a5 sy mia anb glaOlST o
(bt (S Slosar b ates olas G Gtags
L gllae 38 15 s p e Slid SIS im0 S

6)l> CJYW )\ oalai!

SlS 5 O \,\;JQ;AJ.LaJéMa)Lao SRk ol @l:.'«
e ol Ol s S BT 5 Slas| sl el J g
/0 e a)L&G Calises 6&% 6)l> o g le.&gi:s
o3gdomn 53 obend Sopd sl Sk
oS oled el oo ey Lol 3 skl

)\ o /Y K] */\

Sl azas oylas Ao s /Y ol dsad S L3 8 el
03 o 2osn Sz ple @ Cod s S Soled S
TS SN S TR - PR P Pt S VR PR T
s b ol o3 S 1 Sl 0 SV 55 S
355 s eS| T s 5 I LS 5 03 Ll
Osee¥ o b 53 (e e Ol e S Ul 4 Ll

2 1 ool ) 5e SIS

& Lw

[1] FAO. Country data collection of Iran
(Islamic Republic of). 2015  2017/6/23];
Available from:

http://countrystat.org/home.aspx?c=IRN.

[2] Shadan, A. Economical investigating of
agricultural product losses in Iran. Sixth
conference on agricultural economics of Iran.
2007.

AR

S0.05 S0.1
Sample

Fig 7Sensory evaluation of odorof the cupcakes
Cola 53 hgmii e & A4S B8 (YY) Lowidl o 3
S gl 68wk 3l Kl Wl e Aoy T Y
oty 5 DS e ol B ol ol
Npame S5 5 b S Jss 03,5 a0 sl (oses
Gyes andlas OF L5 cuibaalys aals b ogols pme ool
S S0l s 5 o LSS Kos ) a5 Sordss el
SISl g b s Ol 4 i e S

LG anw 5 K15 e 2o

2 pmen ojlas e o 310U adlls nl 5l ol il
sylaas Sllie (bl Loy sl 30 basal IS b5 kel
Shael VUl e Uil e las e b5l IS Sl
3 o3 osbas Y gl dged 4 by IS e oL
B 03 L e bl kel S dals 4 ped
53 bt a5l dkiie slie 51 (1448) 5 peme 5 UL
ol as Wsls GLES 5 W sed oslaxal cla.w, Ob O g 50 3
Slosasr bld 5l L atea 55 o5 Loy Vgl
LOY]o g S s sl SLOOL L wlie b g em
w0 JW s Sy 035330 L (Yo oV ) 0L 5 sl wmen
GOF M Jsame oab 5 ke spp Gl SS
oolas O3sed WlSl b 5o (Y0rR) pade i [53].65 500
Sotr Lol SS A OpeVae b4 JE Sy Sl
Lo81us pab 5 e 5 ) o2dl o 5l o sla (S5



o g ates oplas s S A 5 GlanS| Sl ol )

315 ol ed Lo e 5 Slels bl

[15] Jalalijivan, M. Sadeghi, S. Madadlou, A.
Yarmand, MS. Journal of food research. Effect
of heating and acidification on total phenolic
content and antioxidant activity of date palm
pit extract ;23(2):237-248.

[16] Slinkard, K., V.LJ.A.j.0.e. Singleton, and
viticulture, Total phenol analysis: automation
and comparison with manual methods. 1977.
28(1):49-55.

[17] Shimada, K., et al., Antioxidative properties
of xanthan on the autoxidation of soybean oil
in cyclodextrin emulsion. 1992. 40(6):945-
948.

[18] Justesen, U., P. Knuthsen, and T.J.J.0.C.A.
Leth, Quantitative analysis of flavonols,
flavones, and flavanones in fruits, vegetables
and beverages by high-performance liquid
chromatography with photo-diode array and
mass spectrometric detection. 1998. 799(1-
2):101-110.

[19] Bitaghsir, M. Kadivar, M. and Shahei, M.
Investigation of the possibility of producing
low-calorie cake oontaining flaxseed mucilage
as fat replacer. Iranian journal of nutrition
sciences and food technology. 2014; 9(3):78-
82.

[20] Organization INS. The method of
measuring moisture content of grain and its
products conventional method. Vol 27051366.

[21] Organization INS. Biscuit prooperties
Standard. Vol 37.

[22] Organization INS. The method of
measuring moisture content of grain and its
products conventional method. Vol 2863.

[23] Organization INS. The method of
measuring moisture content of grain and its
products conventional method. Vol 25531377.

[24] Organization INS. The method of
measuring moisture content of grain and its
products conventional method. Vol 23951372.

[25] Ronda, F., et al., Effects of polyols and
nondigestible oligosaccharides on the quality
of sugar-free sponge cakes. 2005. 90(4):549-
555.

[26] Al-Farsi, M.A. and C.Y.J.F.C .Lee,
Optimization of phenolics and dietary fibre
extraction from date seeds. 2008. 108(3):977-
985.

[27] Dadjou, A. Golmakani, MT. and Mousavi
Nasab, M. Investigating antioxidant features of
date seed extract of kabkab by microwave.
Twenty-twoth congrate of national science and
food industry. 2014; Gorgan university of
agricultural sciences and natural resources.

[28] Cuvelier, M.-E., et al., Comparison of the
antioxidative activity of some acid-phenols:
structure-activity relationship. 1992.
56(2):324-325.

[29] Liu, H., et al., Polyphenols contents and
antioxidant capacity of 68 Chinese herbals

Y

[3] Boukouda, M.Phytochemical study of date
seeds lipids of three fruits (Phoenix dactylifera
L) produced in Ouargla region. 2009.

[4] Hamada, J., I. Hashim, and F.J.F.c. Sharif,
Preliminary analysis and potential uses of date
pits in foods. 2002. 76(2):135-137.

[5] Hussein, A., G. Alhadrami, and Y.J.B.T.
Khalil, The use of dates and date pits in broiler
starter and finisher diets. 1998. 66(3):219-223.

[6] Al-Farsi, M.A. and C.Y. Lee, Usage of date
(Phoenix dactylifera L.) seeds in human health
and animal feed, in Nuts and seeds in health
and disease prevention. 2011, Elsevier. 447-
452.

[7] Jassim, S.A. and M.A. Naji, In vitro
evaluation of the antiviral activity of an extract
of date palm (Phoenix dactylifera L.) pits on a
Pseudomonas phage. J Evidence-Based
Complementary and Alternative Medicine,
2010. 7(1):57-62.

[8] Afsharian Torghabe, S. Sheikholeslami, Z.
Ataye Salehi, E. Effect of orange peel essential
oils as a natural preservative on rheological,
sensory and microbial properties of cup cake.
Food science and technology.
2015;13(50):133-143.

[9] Hafez, A.A. and A. Sciences, Physico-
chemical and sensory properties of cakes
supplemented with different concentration of
marjoram. Australian Journal of Basic, 2012.
6(13):463-470.

[10] Sadat Noorizadeh, N., M. Hojatoleslami,
and J. Keramat, Total phenolic contents in
sponge cake with different concentrations of
the leaves of lemon balm. Journal of Herbal
Drugs, 2014. 4(4):184-188.

[11] Aamir, J.,, et al, Evaluation of the
combinational antimicrobial effect of Annona
Squamosa and Phoenix Dactylifera seeds
methanolic extract on standard microbial
strains. 2013. 2(5):68-73.

[12] Al Harthi, S., et al.,, Quantification of
phenolic compounds, evaluation of
physicochemical properties and antioxidant
activity of four date (Phoenix dactylifera L.)
varieties of Oman. 2015. 10(3):346-352.

[13] Shariati, A. Pordeli, HR. Khademiyan, A.
and Kyaie, E. Evaluation of the Antibacterial
Activity of the Extracts of Date Palm (Phoenix
dactylifera L.) Fruits and Pits on Multi-
Resistant

Staphylococcus aureus. Food technology and
nutrition. 2010; 7(4):42-47.

[14] Solaimani Dahdivanl, S. Golshan Tafti A.
and Yasini Ardakani SA. Investigating
antioxidant activity, polyphenols content,
pigments and total crude fiber of date pits of
Mazafati and Kalutah varieties in Kerman
province. 2016; 26(1):113-122.



...L»f'-MUL@;&”K.’»M;QJIMIL;JTUAJ;;&)],

315 il pd Lo e 5 Slel aabls

[43] Pourhajil ,F. Karimi, M. Tavakolipour, H.
and  Sheikoleslami, Z.Effect of green tea
extract and ascorbic acid on chemical and

organoleptic properties and colour of doughnut.

food processing and preservation. 2012;4:29-43,

[44] Balestra, F., et al, Evaluation of
antioxidant,  rheological and  sensorial
properties of wheat flour dough and bread
containing ginger powder. 2011. 44(3):700-
705.

[45] Ahmed, H., A. Abu-Zaid, and
H.JM.U.J.0.A.S. Sayed, Antimicrobial effect
of orange juice, peel and it, s essential oil on
the shelf life of cake. 2009.

[46] Hostettmann, K. and A. Marston,
Chemistry and Pharmacology of Natural
Products:  Saponins:  1995.  Cambridge
university press.

[47] Cowan, M.M.J.C.m.r., Plant products as
antimicrobial agents. 1999. 12(4):564-582.

[48] Amin, G.J.M.o.h., Popular medicinal plants
of Tran. 1991:40-47.

[49] Zargari, A., Medicinal plants. Vol
1050400844. 1995: Tehrari  University
Publications. ISBN.

[50] Pauli, A.J.IJ.o.A., a-Bisabolol from

Chamomile—A specific ergosterol biosynthesis
inhibitor? 2006. 16(1): 21-25.

[51] Pourhaji, F. Karimi, M. Tavakoli pour, H.
and Sheikoleslami, Z. Effect of green tea
extract and ascorbic acid on chemical and
organoleptic  properties and colour of
doughnut. Food processing and preservation.
20124 (2):29-43.

[52] Almana, H., R.J.E.o.F. Mahmoud, and
Nutrition, Palm date seeds as an alternative
source of dietary fiber in Saudi bread. 1994.
32(3-4): p. 261-270.

[53] Benjamin, A.C., J.O. Akingbala, and B.-T.
Gail, Effect of drying and storage on flavour
quality of orange (Citrus cinensis (Linn)
Osbeck) peel for cupcakes. Journal of Food
Agriculture and Environment, 2007. 5(2): 78-
82.

[54] Nakhaiee-Moghadam, M., Antimicrobial in
vitro effects of methanol extract of orange peel
(Citrus sinensis) against clinical isolates of
Helicobacter pylori. Journal of Biological and
Microbial ~ Technology,  Islamic  Azad
University, 2009. 1(5):37-43.

ARA

suitable for medical or food uses. 2008. 41(4):
363-370.

[30] Chen, Z., R. Bertin, and G.J.F.c. Froldi,
EC50 estimation of antioxidant activity in
DPPH assay using several statistical programs.
2013. 138(1): p. 414.¥Y «-

[31] Mishra, K., H. Ojha, and N.K.J.F.c.
Chaudhury,  Estimation of  antiradical
properties of antioxidants using DPPH assay:

A critical review and results. 2012.
130(4):1036-1043.
[32] Ardekani, M.R.S., et al., Comparison of

antioxidant activity andtotal phenol contents of
some date seed varieties from Iran. 2010.
9(2):141.

[33] Platat, C., et al., Identification of date seeds
varieties patterns to optimize nutritional
benefits of date seeds. 2014. 8:2.

[34] Abuharfeil, N.M., et al., Effect of date
fruits, Phoenix dactyliferia L., on the
hemolytic activity of streptolysin O. 1999.
37(5):335-339.

[35] Garba, L., M. Yusha’u, and A. Yerima,
Phoenix dactylifera Leaves against some.

[36] Al-Daihan, S. and R.S.J.A.J.0.B. Bhat,
Antibacterial activities of extracts of leaf, fruit,
seed and bark of Phoenix dactylifera. 2012.
11(42):10021-10025.

[37] Lima, V.N., et al., Antimicrobial and
enhancement of the antibiotic activity by
phenolic compounds: Gallic acid, caffeic acid
and pyrogallol. Microbial pathogenesis, 2016.
99:56-61.

[38] Mujtaba, A., et al., Antibacterial Activity
by Chlorogenic Acid Isolated through Resin
from Apricot (Prunus Armeniaca L.). Pakistan
Journal of Agricultural Research, 2017. 30(2).

[39] Danciu, C., et al., Antiproliferative and
antimicrobial  properties of pure and
encapsulated rutin. FARMACIA
(BUCHAREST), 2018. 66(2):302-308.

[40] Khatkar, A., et al., Synthesis, antimicrobial
evaluation and QSAR studies of p-coumaric
acid derivatives.  Arabian Journal of
Chemistry ,2017 .10 :S3804-S3815.

[41] Menichini, F., et al., The influence of fruit
ripening on the phytochemical content and
biological activity of Capsicum chinense Jacq.
cv Habanero. 2009. 114(2):553-560.

[42] Lu, T.-M,, et al., Quality and antioxidant
property of green tea sponge cake. 2010.
119(3): p. 1090-1095.



JFST No. 88, Vol. 16, June 2019 ABSTRACT

Study of Antioxidant and Antimicrobial Activity of Date Seed
Extract and itsEffects on Physicochemical, Microbial and Sensory
Properties of Cupcake

Baghbani, F.', Shirazinejad, A.**

1. MSc. Candidate of Department of Food Science and Technology, Faculty of Agriculture, Islamic Azad University
Sarvestan Branch, Fars, Iran
2. Assistant Professor of Department of Food Science and Technology, Faculty of Agriculture, Islamic Azad
University Sarvestan Branch, Fars, Iran

(Received: 2018/10/01 Accepted:2019/03/16)

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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