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Fig 1 Apple chips, variety Golab with ultrasonic
pretreatment and cinnamon flavor

e S R 25l T

Cusb,y deo s -V VY

Cusb,y Slmis 5 bk ges s s Sl eslinal b by s
AOAC 5,1xkl ol 5 asiiie Sl o33 b o]
25,8 el (184Y)

o sdowe Cdo —Y-¥-Y

03,8 olor Sl gl 035 S g0 4 O 3 Dlr
donlee Vbl Gillae 5555 0 Ol it €505 055 &

AR PSP

RR=MyM, (1) ala,

3. Hielscher
4. Armfield

£aA

DAL s adlliae o5 Jobo Sl 2 sl 555
Sy et 53 o Sl 5 B sl S 813 DL s
23 Sy Sen LadllS sl b sal b o lsel 15050
el ol by En LA s il 3l sl s pas
3 sk ol IS i (il ST S
el 0 e 1y L 2 5 e o (S

S sl Ly bl i 55 o lalllan 4 a5 L
(&3 lmhd) OLnl gt s 35 4 3 ol 3 e
3 e ey 0233 (OIS 5 GBSt s
23S s O pn (AS 5 (5 Slaas L

Lﬁuja‘gjj b‘jﬂ—\‘
slge V=Y

Tt s A s ) Dl e e ) 4
3 S OIS B st S sle S 5 ese L @b
b3l iy 5 s 4 (25 b e v Bl 0 5SS
3 N Do sast Sl o a5 s S J it
303l PH il coob; Olsee ol bt sai oland
Lyl s s Slinlesl eles 4 0T (sl i (580311 )

Al B sy S Dl s s 05 bl DL

" A OBl e 035 a5l G L8 e
plod sl eSS Ll U i S8 o 0505 s

CS g5 el AL UL Ss S S Lad gl
Aol adam sl slwdsyy oS 5 5l e s 1S
'S S edyled S 5 5 5 S 5 S
A3 ol A Ol s

By g -Y-Y
CIL s b by 5l b s Al o ey 48 S
S Sl el Ly 5 S Jame glos 3 5
(S Kan el I Sl o) Jsame odins iy oKz
Lo by s s e e ¥ Culies b Oladad o
5l bt s dlads sad 5l S Ll S 05y coslll SO
Vs s S el 1Y S Sl Al LY s
S s 5 00 slesgd Sl os a8 S 15 4>
Slallles 55 L osd 0 C ol bi sl 5 a5 e

1. Merck
2. bentati
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7. Point method
8. Least Significant Difference
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Table 1 The variance analysis results for the chips of three apple varieties

Mean Squares

Source of Freedom Rehydration 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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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.
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