[ Downloaded from fsct.modares.ac.ir on 2025-02-16 |

W’Q\/ JQ.GJ ‘\O 092 ‘/\in)l.a.\:r <u-‘:“-“}j:' C,..:r\éél.l) LS'-‘J'G GLMp 9 6)1.9

@Hwﬁs)“uﬁéfﬁgﬁsﬁéy‘ﬁ)@&ﬂ
ol

\ . . *) . .
O.@.:.ao\{.?-rj.lfc U'.’.'U‘CL“"’"‘G"

Ol =S =6355WS g5 5 higel «lidions Olajlo = (5355l g 5 (23 liiond dmn g0 LSS =)
g Slidond ke oy = oSl 3131 sl (Al i I8) plde o andy a ol 2ol =Y

AV/720/00 @ 5 pdy LI LRARAIS ISPY 1))

oS>

)

2 5 Ab g e 03,315 (S 5 et SCie s e (63UT ek o o3 w5 gl b e Sl eslinad b sl el 3
S eslial ool b Jals o s (1 (535 e Jlosl Cilimn slaslog i aeslie 51 ol il i3 S o 0T ppe S sl
35y iliien 1 G 13 e (LT SV S 313 0L e 55 (8 (S 55l Al 7Y 5 S s el T o) Al 5 15
S 0Tl e of demsl Jasle (ol can Sl b slass it Cilises glales 50 o Jais (b 5l u8) wofj@u,;)u
Wgeol Sl G 3l edd 4 e 3L i a3 51LCSIG (P/00) (guls me SAE Al 3 S OT Coda 3L Sldie Sl sl el
Ols gl e i 3 sliiad bl (s)ls nn 3l cemd o S5l Lt [l 5] o ol Lol s (gl 0 ShalS 3l
g e 5 Dol e Gl s Bl el Sl G b oS s o 035 03 K05 Sl Olgee o230 S e (SUS
Al ol e 4y iy Ol sl 5 28 (SUS 5 2) Ssol b sl i 51 a8 oK &.SJU_'@U P20 o sl ks 5K
adllan opl 3 JS H5b a5 S Cpeme Sled 5 slas (d oslitl (w03 ik ab 3lul) s 5 (S5 Sk SRalS)

BT o S o e M5 S (o5 S ) el 5 1 (Dol B e i A Lol e (s3LT i 3

wde s Ol ool b LS 10 51 AMS

b.tajeddin@areeo.ac.ir o3 Jpin”

£40


https://fsct.modares.ac.ir/article-7-15333-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-02-16 |

ey S WS Dol ke o B

Ot Ol o505 5l U g

sl ilisis sdiazgab slge L 6;‘5(*5&“" S ‘iw
235 p S 5hS 53 S AS VO i e S Ol
osn 53 el ol asl clale a4 Of C by e
eSS 52 p S ke YoroVen s 53 a8 55y (S
Aol 035 Wlol Sysm g3 &S 5,8 s 1 eyl
eSS 03 oS e Yor b Llpe cnl ot Sy S
st o gl 2 & T 5L o 3 5 05138
DR e g e SEF o lae i 5 ey L
g e bl Ol o8 ol L8 OS5 5 b Sl 8
DB kls s e skl el adlen (3
2 B e ogen 35 S| BT bl (Sa
S 3ph g GNAS 5 i s sl b ilohe e b
o cdl Ll cel s il cote 1 cl S
348 Jb DS 5 el Csl (WS L s 0 8 LS
ek 03551 s Ga L (YY) OLes 5 S,6 ]
ol e OV lSIis sl b C r Cile gl
Ol Rl Lol cam e 4 a0l 0080 &S Ly
G b ol 5 Ol 5ot 1St ol Sls pas
5 b S WS S Dl s s Sl Ao Te0
o et e s by Ll elial s assl ke

1] ail 6
O Sl eslaal ¢« olde slge 05 SSEs By, o sl
OF 33 & ol ol (058 58) ol L §ls lsn
5ol s Col ol ole mhaw Sl e L gl la
L o0sSlist b B syse do 4 OF Casby Ol
Jus Ol asle ollse cmils 5 osdle gl sl 0L~
w3l pde 5 e IS0 5 el Sl RIG e ey s
3 amabee ol alor 51l 3 mlas LI s ol
P Jsame O3 S8 Gl SV gl 5 ks Ol «
Eel YU lalos ol osdle il o Jo5 G o 0500
Ol O e Sl (2l g sl SASH
SIS IV 255 0 Vo 551 e 5 Gludis 55
Oz Sl eslinal L 0Aa S o ge w8 Sl Jpams
S el o JGEl 53 ediSs i Jule G glo sl
Sde il g Jseame A4S 5 05 Sleo et S8l Csly
e s 3l IA] spd e O DAESES gl oY Ol

4. Apple Chips

¢4

dode —\

A olaBl 5 oosls  glE 5501 035 Lls b e 0500
(ab'- Coge a0 Lol e 5l o e 3 )lse
Ol G e (8l cn gy o 3l ol plad 5 555 0 03,55
(b e oy o 4 oS bkl w4 i Cls
B A B R R ST v
iy W gl S K2 4 o (a5t
Sy 2353 Olpe a4 s eslinal o8 5 SVljle o5
3,8 Calse s oo b 4y s dalde pldl 5 gl
el sl GOES Gpae Olge & S O o )l
52 5 Y] sl e Sl VU 00 JppadS L (sal Bl
s LT=E] 200 3 )l 0 o Sae (et OL b
Wl 3 o sulnS cotis (YU plie a5l 5 Caeal 4
ol b WS 5 5 sl (500 5 p3Y i, ol
Al LS mlo s oSl g Glaal 3l GYVL Llde
S Klg e VU olie (3550 055 s b w0l ol s
b oS 5,8 3 Sl DB RS i 35 by S
Pl bodilse gledaseab Lol (See O
VR K v T RO Rge-vi [t | BT SR (PRI W (R W
S 5 Sl a3 Ko g b a5 S eslind
sl ol slpe a4 Zond sl pl oS LB 5 e oo
Slp sk 6)ﬂj_é slge cpl 5Ol 0 amyy &Sl
3 2l Glain (Gl 508 5 Lolls Se) glsn sla i

5 S oslinul S #3140
G 8l psm o 5 o B o Bss 31 (S 03 S
W SSUS OBl Jage el (55535 DY e
5 GBLb by e Jlsl 5 olde esle 51 ool 05 Slas
S ol o Men .l GlIE a3l slud 1 (5,8 S
S 0 g oS My s el oz 5 055 005
(5 @35 5 bl (J&8 5 Jom sl glaay pa
Lol b oS (oo ol
ot 53 8 el (ghapslp (i (S by
ol Co e Gl 5 ped Glaese sl
St g (Comgs O3 /L) i o5, Sals it (sl
e ol S b i, ale by T By 4 088
1. Snack
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Fig 1 Apple chips, variety Golab with ultrasonic
pretreatment and cinnamon flavor
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7. Point method
8. Least Significant Difference
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1. Shear

2. shear blade

3. Load rangek

4. Speed
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Table 1 The variance analysis results for the chips of three apple varieties

Mean Squares

Source of Freedom Rehvdration Color
Variation degree Moisture Y Texture Shrinkage
rate changes
Apple variety 23 17.20™ 833.10 * 12.53 34651.19 * 8099.88 *
Error 48 32.66 13.94 5.77 496.17 15.25

* The effect of the factor on the chips characteristics is significant (p<0.05)
ns: The effect of the factor on the chips characteristics is not significant
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Fig 2 Moisture content of the chips of different treatments
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Fig 3 Water reabsorption of the chips of different treatments
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Fig 4 Texture analysis of the chips of different treatments
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Fig 5 Color changes of the chips of different treatments
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Fig 6 Shrinkage of the chips of different treatments
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Fig 7 Overall acceptance rating of the chips of different treatments

A S S s e 035 S s 1
BN R X 6>u@u R T35
s b Grty O Gl 5 28 (SUS5 %) sl b
53 L b slml) Gl 5 (S5 Sl J2alS)
A3 S e ot S shas A eslinal (o gy
Cope @) Slad S ae Lol e LSJL.TG'&:" 020 e 53

Byt et e ey S Gl (el

6\.’..0 -0

[1] Tajeddin, B. 2014. Toxicology and food
poisoning. Tehran, Elm Keshavarzi Iran,
page 91-92.

[2] Galati, E.M., Monforte, M.T., Tri Podo,
M.M., d’quino, A., and Mondello, M.R.

2001. Antiulcer activity of opuntia Ficus
indica (L.) Mill. (Cactaceae): ultrastructure
study. Journal of Ethnopharmacology, 76(1),
1-9.

[3] Subbalakshmi,G., and Udipi, S.A. 2007.
Food processing and preservation. New Age
international Publishers, Delhi.

[4] Gupta, G.S., and Narang, V.A. 1998. Agro
based and processed food technology
handbook. Published by Industrial project
Businesses of India.

[5] Ibitwar, B.B., Kaur, B., Arora, S., and
Pathare, P.B. 2008. Osmo-convective

X¥3

& 7S 4w — 4
S ot Jlosl Cilme glaslod iy gl ) Jol gl
Ml aS sl Ol e 5 Gl o il €l§)l
el logesl i 5l il Bl e ol bl
il slajled U Cod b pult 5 S 5 a S
Gm P/r0) ol pme IO 1 by arld sy
o5 by O3 Sl 4 ey Lol 0L il glasles
AN NEN RN IR S SR
oA S S JUS sl b gl bl 50 L)
Sl el et ls SRl e 5 008 sl b
Gl e Bl e W 4 el &S O b as
Bl Sl cpl s L2 58wl Ll s dd Ods 5L
warys b ool led iy 5l edd g ey (3L 2k
DLad S s Jle oylss Oss chrs w5 M8l bl
BB el s el e S by e s e e
5 Bl 58 5 i Js gl Wl el e
a8l ghe 5ok HLEE ) o cati gy 3L sl
P 2 038 S S SR @ rg bals a1
G s (SASsz Olge «pol b ety Sl eslind
S S s By 5 S5y Sled Olpe 3L
oxlizul ol Jles i 3l &S Sloy & OF b= okls 1y Ol

b Dpold s fy ey Bl 4 Ol ol WS


https://fsct.modares.ac.ir/article-7-15333-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-02-16 |

W’Q\/ JQ.GJ ‘\O 092 ‘/\in)l.a.:r

[15] Fuente-Blanco, S., Sarabia, E.R.-F.,
Acosta-Aparicio, V.M., Blanco-Blanco, A.,
and Gallego-Juarez, J.A. 2006. Food drying
process by power ultrasound. Ultrasonics, 44,
523-527.

[16] Sun, W.D. 2005. Emerging technology for
food processing. Chapter 13:338-339.

[17] Fernandes, F.A.N., and Rodrigues, S.
2008b. Ultrasound as pre-treatment for
drying of pineapple. Ultrasonics
Sonochemistry, 15,1049-1054.

[18] Fernandes, F.A.N., Gallao, M.I., and
Rodrigues, S. 2008c. Effect of osmotic
dehydration and ultrasound pre-treatment on
cell structure: Melon dehydration. LWT
41:604-610.

[19] Yan, Z., Sousa-Gallagher, M.J., and
Oliveira, F.A.R. 2008. Shrinkage and
porosity of banana, pineapple and mango
slices during air-drying", Journal of Food
Engineering, 84, 430-440.

[20] Inanloo Soltan Ahmadi, M. and
Tavakolipour, H. 2014. Study of combined
pretreatment  ultrasound — — osmotic
dehydration and hot air drying on the
qualitative characteristics of persimmon fruit.
3™ National Science and Food Technology
Congress, Islamic Azad University- Ghochan
Branch.

[21]  Eshraghi, E., Maghsoudlu, Y.,
Kashaninejad, M., Biraghi Tosi, S., and
Alami, M. 2012. Influence of ultrasound
pretreatment on drying of Kiwifruit slides.
Iranian Food Science and Technology, Vol.
7, No. 4, 273-279. (in Persaion)

[22] Ghorbanil, R., Dehghannya, J., Seiiedlou-
Heris, S.S., and Ghanbarzadeh, B. 2013.
Modeling Shrinkage During Drying of Plums
Pretreated with Ultrasound and Osmotic
Dehydration.  Journal of  Agricultural
Mechanization, 1(1), 11- 24. (in Persaion)

[23] Nowacka, M., Wiktor, A., Sledz , M.,
Jurek, N., Witrowa-Rajchert, D. 2012.
Drying of ultrasound pretreated apple and its
selected physical properties. Journal of Food
Engineering, 113, 427-433.

dehydration of plum. International Journal of
Food Engineering, 4(8).

[6] Tarko, T., Duda-chodak, A., Sroka, P.,
Satora, P. and Tuszynski, T. 2010.
Production of Flavored Apple Chips of High
Antioxidant  Activity. Journal of Food
Processing and Preservation, 34, 728-742.

[7] Gowen, A., Abu-Ghannam, N., Frias, J.,
and Oliveira, J. 2006. Optimisation of
dehydration and rehydration properties of
cooked chickpeas (Cicer arietinum L.)
undergoing microwave—hot air combination
drying. Food Science and Technology, 17,
177-183.

[8] Figiel, A. 2010. Drying kinetics and quality
of beetroots dehydrated by combination of
convective and vacuum-microwave methods.
Journal of Food Engineering, 98, 461-470.

[9] Chemat, F., Zill-e-Huma, and Khan, M.K.
2011. Applications of ultrasound in food
technology: Processing, preservation and
extraction. Ultrasonics Sonochemistry, 18

(4), 813-835.

[10] Deng, Y., and Zhao, Y. 2008. Effect of
pulsed vacuum and ultrasound
osmopretreatments on  glass  transition

temperature, texture, microstructure and
calcium penetrationof dried apples (Fuji).
LWT 41, 1575-1585.

[11] Jambrak, A.R., Mason, T.J., Paniwnyk, L.
and Lelas, V. 2007. Accelerated drying of
button mushrooms, Brussels sprouts and
cauliflower by applying power ultrasound
and its rehydration properties. Journal of
Food Engineering, 81, 88-97.

[12] Fernandes, F.A.N., and Rodrigues, S.
2007. Ultrasound as pre-treatment for drying
of fruits: Dehydration of banana. Journal of
Food Engineering, 82, 261-267.

[13] Fernandesa, F.A.N., and Rodrigues S.
2008a. Application of ultrasound and
ultrasound-assisted osmotic dehydration in
drying of fruits. Drying Technology, 26(12),
1509-1516.

[14] Soria, A.C., and Villamiel, M. 2010.
Effect of ultrasound on the technological
properties and bioactivity of food: a review.
Food Science and Technology, 21, 323-331.


https://fsct.modares.ac.ir/article-7-15333-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-02-16 |

JEST No. 84, Vol. 15, Feb 2019 ABSTRACT

The effect of ultrasound pretreatment on the chips quality of three
Iranian apple varieties

Tajeddin, B. "*, Jahanmihan, K. *

1. Associate professor, Agricultural Engineering Research Institute (AERI), Agricultural Research, Education
and Extension Organization (AREEO), Karaj, Iran
2. Graduated M.Sc. Student, Food Science and Technology, Islamic Azad University-Sabzevar Branch

(Received: 2017/01/07 Accepted:2018/08/06)

In this study, chips were prepared from three apple varieties Golab, Shafiabadi, and Arous
Meshkinshar. Qualitative indices were then measured for chips. Comparison of the results of various
pretreatments on the different apple varieties including ultrasound, cinnamon and acid (3% citric acid
and 7% ascorbic acid) to produce the chips showed that there were no significant differences between
these apple varieties. However, there was a significant difference between different treatments due to
the results of the different tests (other than moisture content). Ultrasound treatment was increased the
water re-absorption index while the cinnamon was reduced it. Acid did not have a significant role. In
terms of firmness, the prepared chips with ultrasound pretreatment had a quite fragile texture but
cinnamon was increased the firmness. Acid did not again have a significant impact. Using ultrasound
reduced the rate of shrinkage of chips. The color changes were in the minimum for the Arous
Meshkinshar with an acid pretreatment. Ultrasound also improved the color. In terms of sensory
evaluation, the Shafiabadi variety with ultrasound (less shrinkage and more water reabsorption) and
acid (less color changes) and cinnamon (new flavor in chips) was the best treatment. In general,
Shafiabadi variety with three ultrasound, cinnamon and acid pretreatments is recommended for the
production of chips.

Keywords: Nuts, Snack, Ultrasound.
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