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1. Palo Fierro (desert ironweed) honey extract
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1. 1, 1-Diphenyl-2-picryl-hydrazyl
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Fig 1 Total phenolic contents of dried slices of apple.
Different letters over bars indicate results that differed significantly (P< 0/05)
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Fig 2 Comparison of DPPH radical scavenging activity of dried slices of apple Compared to vitamin C. Different
letters over bars indicate results that differed significantly (P< 0/05)
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Fig 3 Reducing powers of dried slices of apple Compared to vitamin C
Different letters over bars indicate results that differed significantly (P< 0/05)
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Table 1 Colorimetric parameters of dried apple slices

Sample L* a* b*
0 65.68+5.83ab 4.66+1.79edc 36.77+6.07bcde
47°C 100 ppm 63.5945.48ab 1.80+0.32¢f 33.5243.29defg
Industrial dryer 200 ppm 69.38+3.70ab 0.06+0.55F 30.181.62efghi
300 ppm 66.3146.87ab 0.15+0.16f 28.67+3.22fehi
400 ppm 68.4447.812b 0.48+0.51f 26.88+3.38ghi
Sulfite 500 ppm 75.49+4.54a 0.02+0f 25.57+1.80hi
0 56.02+9.06b 12.58+2.25b 35.5143 85bcdef
100 ppm 65.60£3.98ab 3.9043.38de 36.38+1.67bcde
50 °C 200 ppm 62.51£16.5ab 2.53+1.30f 34.07+9 3cdefg
Oven 300 ppm 66.1348.942b 23842426 31.6145.05¢efgh
400 ppm 67.437.99ab 0.53+0.70f 29.48+5 36efghi
Sulfite 500 ppm 69.8546.392b 0.04£0.04f 232942 38i
0 61.91%0.58ab 15.63+391a 44.82+4 53a
60 °C 100 ppm 60.65+6.01ab 7.1320.19¢ 36.88+4.88bcde
200 ppm 73.32+1.86a 7.57+0.87¢ 43271 0ab
Oven 300 ppm 72.63+1.35a 7.31+0.19¢ 41.95+0.49abc
400 ppm 74.17+7.1a 6.4320.84cd 41.00+4.38abed
Sulfite 500 ppm 75.05+12.77a 4.64+131cde 37.47+3 4labede

Different letters in the same column indicate significant difference among samples (P< 0/05)
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Fig 4 Changes in the browning index upon apple treatments with different concentration grape pomace extract.
Different letters over bars indicate results that differed significantly (P< 0/05).
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Table 2 Scores given for sensory parameters of the samples treated

Lo sl s b oS 558 0 Waigal At atls fals 5 L*

Sample Color Texture Aroma Taste General
acceptance
0 2.00+0.70gh  2.67 £ 0.8cde 2.89+ labcde 144+ 0.52¢g 244+ 1.5def
47°C 100 ppm 2.56+0.52¢f  3.22+0.8abcd 3.75+ 1.09ab 2.33+0.5fde 2.56+ 1.0cdef
Industrial 200 ppm 3.78£0.27b 3.33+0.7abc 3.89+ 1.05ab 3.44+0.52b 3.33+ 1.2abed
dryer 300 ppm 3.56+£0.52¢ 3.56+0.72ab 3.67+ 1.0abc 4.56+0.52a 422+ 0.66a
400 ppm 4.56+ 0.52ab 3.89+0.78a 3.44+ 0.7abc 3.22+0.83bc 3.67+0.86ab
Sulfite 500ppm  4.89+0.33a 4.11+£0.78a 3.22+ 0.4abcd 3.22+0.97bc 3.89+ 0.78ab
0 1.22+ 0.44i 1.56+0.72¢g 1.78+ 0.83fg 1.33+0.5¢g 2.22+ 1.09ef
100 ppm 2.33+0.50fg 233+ 12defg  2.78+0.8bcde 2.22+ 0.44def 2.33+0.5def
50°C 200 ppm 322+0.83cd 3.2+ 0.8abed 2.78+ 0.8bcde 2.89+ 0.9bcd 3.33+ 0.5abced
Oven 300 ppm 3.56£0.52¢ 3.334+0.5abc 3.224+0.8abcd 4.33+0.5a 4.11£0.78a
400 ppm 444+ 0.52ab  3.78+ 0.44ab 3.2240.8abcd 2.89+ 0.6bcd 3.56+0.7abc
Sulfite 500ppm  4.78+ 0.44a 3.89+1.05a 3.11+ 1.2abcd 1.89+ 0.78fg 3.56+ 0.5abc
0 1.11+0.33i 1.67+ 0.50fg 144+ 0.52¢g 1.33+0.5¢g 1.78+ 0.83f
100 ppm 1.56+ 0.52hi 1.67+ 0.86fg 2.22+40.8defg 1.89+ 1.05fg 2.00+ 1.11ef
60°C 200 ppm 2.22+ 0.66fg 2.0040.7efg 2.67£0.70def  2.56+0.79cde 2.56+ 1.0dcef
Oven 300 ppm 344£0.52¢c  2.78+ 1.4bcde  3.22+ 0.8abced 444+ 0.52a 3.67+0.70ab
400 ppm 4.11£0.33b 3.444 1.0abc 2.67+ 0.7cdef 2.89+ 0.9bcd 3.00+ 1.0bcde
Sulfite 500ppm  4.78+ 0.44a 2.56+1.3cdef 2.00+ 1.0efg 2.0+ 1.11efg 2.33+ 1.22def

Different letters in the same column indicate significant difference among samples P< 0/05

(P <u/00)is dalis Q,._ébj_hu)\ 6)15@&& 6)&] CJ}U.-"
o ey ab Sl o jlas €00 ppm c Ll
L;Lhéj@ﬁjjhﬁcr.&b Lw)lb‘é)\}ﬂjl:@:ﬁbp%

&y

W}lﬂzx\)jﬁiluw olas ol slaaisas IS 5 5ba
O S S ol g Sl Slad 5 dald 4 e (g R
4t C}Lw)))jjj\dwa)w‘}%ﬁyéjb-éﬂ



\i"d:d/\ 092 ARE O)LA-«.:

H. W, 2019, Chemical and physical
pretreatments of fruits and vegetables: Effects
on drying characteristics and quality
attributes—a comprehensive review, Critical
reviews in food science and nutrition, 59(9),
1408-1432.

[3] Tepe, T. K., & Tepe, B, 2020, The
comparison of drying and rehydration
characteristics of intermittent-microwave and
hot-air dried-apple slices, Heat and Mass
Transfer, 56(11),3047-3057.

[4] Quevedo, R., Pedreschi, F., Bastias, J. M., &
Diaz, O, 2016, Correlation of the fractal
enzymatic browning rate with the temperature
in mushroom, pear and apple slices, LWT-
Food Science and Technology, 65, 406-413.

[5] Duan, C., Zhang, J. F., Hu, Y., Zeng, L., Su,
D., & Bao, G. M, 2019, A distinctive near-
infrared fluorescence turn-on probe for rapid,
sensitive and chromogenic detection of sulfite
in food, Dyes and Pigments, 162,459-465.

[6] Olszewska, M. A., Gedas, A., & Simoes, M,
2020, Antimicrobial polyphenol-rich extracts:
Applications and limitations in the food
industry, Food Research International, 134,
109214.

[7] Kwatra, B, 2020, A Review on potential
properties and therapeutic applications of
grape seed extract, World J. Pharm. Res, 9,
2519-2540.

[8] Bobko, M., Krocko, M., Hasc¢ik, P.,
Mendelova, A., Bobkova, A., Cubon, J., &
Harangozo, L, 2018, Quality of raw-cooked
meat product after application grape seed
extract, The Journal of Microbiology,
Biotechnology and Food Sciences, 8(3), 867.

[9] Shi, J., Yu, J., Pohorly, J. E., & Kakuda, Y,
2003, Polyphenolics in grape seeds—
biochemistry and functionality, Journal of
medicinal food, 6(4),291-299.

[10] De la Rosa, L. A., Alvarez-Parrilla, E.,
Moyers-Montoya, E., Villegas-Ochoa, M.,
Ayala-Zavala, J. F., Hernandez, J., &
Gonzalez-Aguilar, G. A, 2011, Mechanism for
the inhibition of apple juice enzymatic
browning by Palo Fierro (desert ironweed)
honey extract and other natural compounds,
LWT-Food Science and Technology, 44(1),
269-276.

[11] Sukhonthara, S., Kaewka, K., &
Theerakulkait, C, 2016, Inhibitory effect of

AN

Sy 55l 5 Al £l 4 ol STl A o las (55l
o by IS oy sl o feS s S S 5V Sl
5Ll wm;gﬂ;tfdﬁb a5 e gley s dald 4 gl
Foro ppm Bl (gl o ol S ladd s 4 by e
o S Si ol S plaar 3 1V gl s Sl A o las

26 S s -0
5T pie SralS Esl Sis o gl KO, S o8
Sk G G258 Ulpeas Sl p 350 0  seames LokS
s (st g Sl el 5 e 3T 0 plesed
Sheslial Olassl cdw O d 31 s G jeme 5L 0L LU
Sladd,s hash opl oSl G5, vk GLaOILLS] o
& ojleael cadioie gla o ble b glad gl 55 15 o
Jslous a5 (PPM Ers Yo Tov Vv ) ol ST
e 5 oo S 1S L aslie ) ppm 000 oy
o S Sis ol S Slaam 5 1V gl o 5 Al Hab g
O Odwy U 03 51,8 mlaas 3 e 500 glabes 5 axio
Q\ﬁ;laqm@u.u_mu)sh Sed > Cusgb,
ok axil glad pas SleSt ST el 5 Jso SlS 5
i s (P <0700) (gl e s sy 5 SO WU o 5lae
osbac fov PPM CLle fooman 5 S Iy (Rl dals & sl
Ab e 3L Do 5 IS sl Sse psba Sl
xb) e b3l 3 ol Sl 5 LSSl sk ade s Ll
L;uo,_ﬁj@u)g (P <e/v0) Jls pme oslis pite 5 (o0
Sl Gl sl ol e Y ppm el L s

A ub::.s\ 0 gan CJL QLS L;loj.@:é

e =

[1] Gao, K., Zhou, L., Bi, J., Yi, J.,, Wu, X, &
Xiao, M, 2017, Research on the nonenzymatic
browning reactions in model systems based on
apple slices dried by instant controlled
pressure drop drying, Drying
Technology, 35(11), 1302-1311.

[2] Deng, L. Z., Mujumdar, A. S., Zhang, Q.,
Yang, X. H., Wang, J., Zheng, Z. A., & Xiao,



s S ey pland S5 Do st L5

O 5 ey Lo

Institute of Research Nutrtion and Food
Science Publications, 95-114, (In Persian).

[19] Tinello, F., Mihaylova, D., & Lante, A,
2018, Effect of dipping pre-treatment with
unripe grape juice on dried “Golden Delicious”
apple slices, Food and Bioprocess
Technology, 11(12), 2275-2285.

[20] Minatel, 1. O., Borges, C. V., Ferreira, M.
I., Gomez, H. A. G., Chen, C. Y. O., & Lima,
G. P. P, 2017, Phenolic compounds:
Functional properties, impact of processing
and bioavailability, Phenolic Compd, Biol, Act,
1-24.

[21] Wang H, 2000, Epimerisation of catechins
in green tea infusions, Food Chemistry, 70,
337-344,d0i:10.1016/S0308-8146(00)00099-
6.

[22] Moon, K. M., Lee, B., Cho, W. K., Lee, B.
S., Kim, C. Y, & Ma, J. Y, 2018,
Swertiajaponin  as an anti-browning and
antioxidant flavonoid, Food chemistry, 252,
207-214.

[23] Halliwell, B, 1991, Reactive oxygen species
in living system: source, biochemistry and role
in human disease, American Journal of
Medicine, 91: 14-22.

[24] Loizzo, M. R., Tundis, R., & Menichini, F,
2012, Natural and synthetic tyrosinase
inhibitors as antibrowning agents: an update,
Comprehensive Reviews in Food Science and
Food Safety, 11(4), 378-398.

[25] Quevedo, R., Pedreschi, F., Bastias, J. M.,
& Diaz, O, 2016, Correlation of the fractal
enzymatic browning rate with the temperature
in mushroom, pear and apple slices, LWT-
Food Science and Technology, 65, 406-413.

£e

rice bran extracts and its phenolic compounds
on polyphenol oxidase activity and browning
in  potato and  apple  puree, Food
chemistry, 190, 922-9217.

[12] Salari, A, Habibi Najafi, M. B. Farnoosh, R,
2008, Recruitment of grape seed extract with
different solvent systems and experience of its
antioxidant and anti-radical properties, 18th
National Congress of Food Science and
Industry, Khorasan Razavi Food Science and
Technology Research Institute, (In Persian).

[13] Akbari, E., Gholami, M., Ghobadi, S.,
2019, Effect of Pomegranate, Grape and
Kiwifruit Juice and Extract on Postharvest
Quality of Intact Pear Fruits, JCPP, 9 (1), 139-
153

[14] Arabshahi-Delouee, S., & Urooj, A, 2007,
Antioxidant properties of various solvent
extracts of mulberry (Morus indica L.)
leaves, Food chemistry, 102(4), 1233-1240.

[15] Wu H-C, Chen H-M, Shiau C-Y, 2003,
Free amino acids and peptides as related to
antioxidant properties in protein hydrolysates
of mackerel (Scomber austriasicus), Food
Researsh International, 36:949-57.

[16] Ahmadi F, Kadivar M, Shahedi M, 2007,
Antioxidant activity of Kelussia odoratissima
Mozaff. In model and food systems, Food
Chemistry; 105:57-64.

[17] Sariciban, C. Yilmaz, T. M, 2010,
Modelling the effect of procesing factors on
the changes on Cokorparameters of cooked
meatballs using response surface methodogy,
Journal of Word Applied Sciences, 9, 14-22.

[18] Watts, B. M, 1989, Basic Sensory Methods
for food Evaluation, Translated by
Ghazizadeh, M. and Razagi, A., Theran,



JFST No. 119, Vol. 18, January 2022

ABSTRACT

Iranian Journal of Food Science and Technology .

Homepage:www.fsct.modares.ir

Scientific Research

Evaluation of physicochemical properties of dried slices of

Damavand’s apple as affected by grape

pomace extract

Ranjbar, M. !, Ghorbani, M. **, Sadeghi Mahoonak, A. R. 3 Maghsoudlou, Y. 3

Moayyedi, A. *

1. M.Sc. Student of food chemistry, Faculty of Food Science & Technology, Gorgan University of Agricultural

Sciences and Natural Resources, Gorgan, Iran.

2. Associate Professor, Department of Food Science & Technology, Gorgan University of Agricultural Sciences and

Natural Resources, Iran.

3. Professor, Faculty of Food Science & Technology, Gorgan University of Agricultural Sciences and Natural

Resources, Gorgan, Iran.

4. Assistant professor, Faculty of Food Science & Technology, Gorgan University of Agricultural Sciences and

Natural Resources, Gorgan, Iran.

ARTICIE INFO

ABSTRACT

Article History:

Received 2021/04/24
Accepted 2021/08/26

Keywords:

Grape pomace extract,
Apple dried slices,
Sulfite treatment,
Browning.

10.52547 fsct.18.119.35

*Corresponding Author E-Mail:
moghorbani@yahoo.com

Apple is one of the most valuable fruits which is produced and consumed throughout
Iran. Fruit processing especially production of dried slices can be considered as a
way to increase the value of apples and to prevent wastes. Producing apple slices
with proper color and texture has always been one of the goals of producers in this
field. In recent years, use of plant extracts has been the interest of many researchers
in order to increase the shelf-life of agricultural products. In this study, the effect of
grape pomace extracts (0 <100¢ 200 <300 and 400 ppm) on the phenolic content,
antioxidant activity and color of apple slices dried at 47°C in Industrial dryer, 50°C
and 60°C in oven were investigated. The results showed, the highest DPPH radical
scavenging activity (85/97%), Fe reducing power (1.87 at wavelength of 700 nm) and
phenolic content (245/87 mg of gallic acid equivalents in 100 g of dry matter) were
achieved using 400 ppm concentration of grape pomace extracts. Also, the highest
sensory score of dried apple slices were achieved at 300 ppm concentration of grape
pomace extracts. In general, the results of this study indicated that the effect of Grape
pomace extracts on the quality of apple dried slices was significantly positive.
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