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Fig 1The schematic diagram of the Infrared Dry Fruit

Peeler system
1. Ceramic IR emitter; 2. Sample rotating part; 3.
Height adjustment screws;
4. Product (kiwifruit); 5. Electric motor.
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1. Central Composite Design
2. Lack of fit
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Fig 3 3D surface plot showing the interaction effects

on the Ascorbic acid contents
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on the thickness of peel
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Table 2 Optimizing indexes and ranges

Variable/ Taroet Lower Upper Imoortance
Response 9 limit limit P
Power (W) In range 250 850 -
Distance (mm) In range 10 70 -
Time (s) In range 45 125 -
Peel Thickness minimize  0.25 0.75 +H+++
(mm)
AA content -
(Mg/100g) maximize 96.939 155.5 +++++
L* minimize 36.1 49.463 +++++
a* minimize -6.85 -3.16 +++++
b* minimize  15.646 21.259 +++++
Brix (%) minimize 10.8 15.2 +++++
pH minimize 3.34 3.77 +++++
Total acidity -
(9/100g) maximize  1.004 15 +++++

Lightness (L*), Greenness (a*) and Yellowness (b*)
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Table 3 Physicochemical properties of infrared and lye g@addwi fruits in optimum conditions

Peeling Thickness of  AA content L* a* b Brix H Total acidity
conditions peel (mm) (mg/100g) %) P (g9/100g)
Infrared Heating 04 140° 37.61 -4.80 1755 12.03 35 1.16
Hot lye 0.64 119.9° 48.052°  -3.39 19.631 13.85 3.5 1.19

** Correspond to significant difference at p < 0.01

Jﬁéﬂﬁ:&})))b“‘.l?wﬁ@wdsl\éi)w;ﬁ
3 & 8] cl eas s GBS s 5l S e B0k
S 58 el I G g Cles Sl (Y01E) 01,150
Gl e des VUG A 1) Bl LB L sl 5 Sy
G o/ a slie cpl 3o 30k a3 s Sha, 53 45 A5 sed
ol skl G 4 2B L eSSl el e e +/4)
Aol e w3 GUWE s o sl sdllas e

Fhe Sheer g Sogby ol s ool (LB Jse)

AR

ol > S g Cwlies —V-0
gi‘ﬁ) BE o 6ﬂ§wﬁ 6@6}5 C"""}i Sl wi"l";‘
e B SUS gy s 5 0/E e 0ssle as
ISPV WS C]a.d); o3 e ol Shls a8 el s
Qw6>ﬁpﬁeul&wﬁuu¢&w&;)ﬁ
OLekly 5 i s oge Sl (i 43S &S ol OF oias
Dy feS g p0ple A5 Ry 4 Cad SS ey
'4:.-)5 64;;5/\;»&}1 B AR dL.u B Q\)M B Sladlas



\V‘\'\ v\...d.w‘ N 692 cW a)Lw.:

Lﬁlv\&c_ujvjl&

].T‘ LMU)M u,ug.“vj..v 6})ﬁso.l..: dl.a&‘ Lgﬁfcﬂ..;ﬁ U’:'}) 93
0 b sal 5 5 Olgee a5 dils Lo s ) gl 03 Sl e
o g ol s Sl S e B0k an s SO S
SB35 Sy o3 S AL ol Ll o Ll pme SoslE
9 ol u.\:— su'),w' cla.w 93 el er.“..vU 6&};4 4}&}(}})\.»:
Mﬁb}eéfféw@)‘j}w\fb.bﬁ@u;m&ﬁ
L}AL&})ﬁk\L&JM}M &L,B u,i:}))) Lol .X.Sgw J}‘«U 0 g0
5328 e ol sk e Sl s S e e gl
gf;.-)»jdi;ibd):;:ﬁijﬂd}@@l{@&)‘fa)yw\
4o S el gl oled SO b STy sl
el S

JS il 5 pH —0-0

s PH G 2 oSt s Glaang s Scmn ras s
(Y0¥ U8 axsls gl ine il Ll JS aniend
ple oWB 5 e bt bosS @S S m

.C,,..;\o;;u;)l)f\)ﬂljgj>Q%\)H))l;g;a.»;;\jxx‘"

2 S e
S5 bt Shepat Sl S sy el o
P i Gy b gaScen S e lals anls
e Ol e e e 8 S e e B0k
2 P55 Oy 5 ged e b (2355 e ol (2355
AA lgms 0l i G gy Sl Feb sl pize s
S 3 b sas 8wl 5 PH oS (S5 sla L
Gl e s S esliad b Sy s opl oy
Olf Sopo 4 g abd 5o Al il o o8 s ol
Cows a5 a3 AY0 Oloy e 5 2 b Ve Aol (Ol £
e Jloe) s GLB By, eSS e
538 Sl am s 40 sl s VO chls L alS s
P25 e Ll pd o s S B s (4i3s § Ol e
ke bagls 5SS a sl sl s sl e 30053l
ool (Glgime ra doo t/E 0l I Cewsy Sl ) L g
Lr=rvy (K clasle At (MY Q) S Sl
s PHAY0 (s VY L D= viee s af= —g/A

YYY

M Sid P bkl g Cay 4SS
DY 552 0 50 30550

St 55 ! (51 gima=Y-0

Bls L 5 50 3000k o5 Bss 00 AR lgs Sl
Tl 534S L (1 [e ARRYe RRLVARPRE R IV
I gl oS el 0T 51 (Sl b sy lslie Aoy )
Lim g e B0l g b S tms S e 655 G
e QLYY dle s s b g el SIS il
G 4 S LB Sy 53 AA (e S e
SCTD JE | S RCEN VR PR ) U P VR = PR KU
s ol ol Al AA L Glie SUWB 5y g as
53 00 (5 S gy (Sl S Sy Sl Al Jlkie 3 lsline
el (6585 03 el nl (6518 O sline gl s,
mog 3l Sl e (555 oy 5 by S Sl
o G gy Calses 25 53 &S 5 5boles Sl ol Ko gla
Sy S8 lie sl (6, 8wy e A S ol
SanpSeal ded Olpoe 515 35d0 M 5 ok gy @
[VE] 555 o aalS (555 53 55 50

ﬂj sl sl -Y-0

aiged gl Olsee 35 e dalin ¥ s 3 a5 sbokes
Lim iy e300l assn s b edd Sy e
Wil Aoy ) w53 (gols pme Dl L s, L s LS
PA0ple 2355 s 5> LGS e S5) Ulpe eizmes
Slsgme Ssls pWB agy 55 O Ol b 5 3 St
S baiped (2,5) 0% Lol Gls s e ol
sdalie (gobs gme Sule S8 la s, Lo Sy
oerle oS sl Yer s Jle s 0 5 g 5058 03 S
bl Bl ST Sl eslil b 5ol rs 03 68 205
it L1 (ol s s Omen 05 Jsle gla ity
L gol sl 3ls Sl Jeol> Gu sl 0390 345 e
3 S Sl (K lagasls ol OF 5 S
S sy 4 e B0k s LSy
5 Sy gla sy glaanl L oodal cos w0 s Lzl
Oes 5 o s (Y18) OLKas 5 J «(T010) O, Kas
S s AL e s Sl Sy g 2 (TY0)
LV T o cdllas oL 5 50 3050k o235



Qb&w;é.)w\)mj

[9] Pan, Z., Li, X., Bingol, G., McHugh, T.,
Atungulu, G., (2009). Technical Note:
Development of infrared radiation heating
method for sustainable tomato peeling. Applied
engineering in agriculture, 25(6): 935-941

[10] Wang, B., Venkitasamy, C., Zhang, F., Zhao,
L., Khir, R., Pan, Z. (2016). Feasibility of jujube
peeling using novel infrared radiation heating
technology. LWT-Food Science and
Technology, 69: 458-467

[11] Li, X., Zhang, A., Atungulu, G., Delwiche,
M., Milczarek, R., Wood, D., Williams, T.,
McHugh, T., Pan, Z. (2014). Effects of infrared
radiation heating on peeling performance and
quality attributes of clingstone peaches. LWT-
Food Science and Technology, 55(1): 34-42

[12] Das, D. and Barringer, S. (2006). Potassium
hydroxide  replacement forlye  (sodium
hydroxide) in tomato peeling. Journal of food
processing and preservation, 30(1): 15-19

[13] Li, X., Pan, Z., Atungulu, G., Zheng, X.,
Wood, D., Delwiche, M., McHugh, T. (2014).
Peeling of tomatoes using novel infrared
radiation heating technology. Innovative Food
Science & Emerging Technologies, 21: 123-130

[14] GULDAS, M. (2003). Peeling and the
physical and chemical properties of kiwi fruit
Journal of food processing and preservation,
27(4): 271-284

[15] Guldas, M. and Bayindirli, L. (2014).
Mathematical analysis of caustic peeling of
kiwifruits. Biotechnology & Biotechnological
Equipment, 18(2): 112-117
[16] Kale@slu, M., Bayindirli, L., Bayindirli, A.,
(2004). Lye peeling of ‘Tombul’hazelnuts and
effect of peeling on quality., Food and
bioproducts processing, 82(3): 201-206
[17] Boyer, R.F. (1993). Modern experimental
biochemistry. Benjamin/Cummings Pub..Co

[18] Salehi, F., Kashaninejad, M., Sadeghi
Mahoonak, A., Ziaiifar, A. M. (2015).

Enrichment sponge cake with dried mushroom
powder button in the system, infrared-hot air,
Food novel technologies, 3(9): 1-9.

[19] Seyed Abadi, M. M., Sadeghi Mahoonak, A.,
Maghsodlu, Y. (2016). Effect of ultrafiltration
process on quality characteristics of sour orange
juice, Iran Food Science and Technology,
13(52): 119-129.

[20] Pan, Z., McHugh, T., Valenti-Jordan, J.,

Masareje. C., (2015). Infrared based peeling of [8] Sakai, N.

fruits and vegetables, Google Patents

YY¢

5okl s 4wl a5 L ANT(@N 00 0) S and
sy Sl o SS et SN Sl et (e n
Jolize 5, b amslie 55 5e 3053k a3 5 sosld b (oS
EE 4 g bl S Dl ph sl Sy
shge 5 ol 5l eslizal 2alS as 50 3055l a5, S
Sl Wb o) Ol 4 Sy lp b oland
ool eslal LS 5 gl e slgly 608 s olel
oAl Al Ol s iy e A8 e kS (65l
Fas S s eon sbely v adlas ol L
IV S Lo e Jeame a5 5 el S0y

L3S e 555

@l.:.o -V

[1] Emam Jome, Z., Alaeddini, B. (2005). Quality
improving of dried kiwi fruit and its formulation
using pretreatment of osmosis,lranian Journal of
Agriculture Science, 36(61421-1427.

[2]Peykani  Machiani, Gh., Rafie, H.,
Mohammadi, A. (2009). Export Comparative
Advantage of kiwi in Iran, Journal of Research
in Agricultural Economics, 1(3): 47-62.

[8] Gomez Lépez, M., GarciaQuiroga, M.,
Arbones Macifieira, E., VazqueDdériz, M.,
Romero Rodriguez, M. A. (2014). Comparison
of different peeling systems for kiwifruit
(Actinidia deliciosa, cv Hayward). International
Journal of Food Science & Technology, 49(1):
107-113

[4] Garcia, E. and Barrett, D.M. (2006).
Peelability and yield of processing tomatoes by
steam or lye. Journal of food processing and
preservation, 30(1): 3-14

[5] Milczarek, R.R. and Mccarthy, M.J. (2011).
Prediction of processing tomato peeling
outcomes. Journal of Food Processing and
Preservation, 35(5): 631-638

[6] Rock, C., Yang, W., Goodrich-Schneider, R.,
Feng, H. (2012). Conventional and alternative
methods for tomato peeling. Food Engineering
Reviews, 4(1): 1-15

[7] Pan, Z. and Atungulu, G.G. (2010).

Infrared heating for food and
agriculturalprocessing.CRC Press
and Hanzawa, T. (1994).

Applications and advances in far-infrared
heating in Japan. Trends in Food Science &
Technology, 5(11): 357-362



JEST No. 73, Vol. 14, March 2018 ABSTRACT

Effect of peeling processusing infrared radiation technology on
physicochemical properties of kiwi fruit

M ohammadi, Z. ¥ Kashaningjad, M. 2, Ziaiifar, A. M. 3, Ghorbani, M. 3

1. M. Sc. Student, Faculty of Food Science & Tedbgng Gorgan University of Agricultural Sciencesdadatural
Resources, Gorgan, Iran.
2. Professor, Faculty of Food Science and Techyoldgrgan University of Agricultural Sciences and
Natural Resources, Gorgan, Iran.
3. Associate Professor, Faculty of Food ScienceTaathnology, Gorgan University of Agricultural Sooes
and Natural Resources, Gorgan, Iran.

(Received: 2016/07/19 Accepted: 2016/09/21)

Infrared (IR) radiation heating can be used asstagwable and effective method to eliminate theafse
water and chemicals in the kiwifruit peeling pracemd enhance the quality of final products. The
objective of this study was investigated the physi@mical properties of kiwifruits after IR dry ieg.

The effects of power (250-850 W), distance betwi&eamitter and sample (10-70 mm) and heating time
(40-125 s) on the thickness of peeled kiwifruitnskascorbic acid content, color parameters L*, iad a
b*, brix, pH and total acidity of kiwifruit were irestigated. Lye peeled kiwifruits were used asrarob
The operating parameters of the IR peeling systeme wptimized using response surface methodology
by Design-Expert software. The heating with a poafet46 W at the distance of 70 mm for 125 s were
found as the optimum op+erating conditions. In ttimdition the thickness of peeled kiwifruit skin,
ascorbic acid content, color parameters L*, a* hidbrix, pH and total acidity was 0.4 mm, 140 (/g
100 g), 37.61, -4.80, 17.55, 12.03%, 3.5 and 1916100 g), respectively. The IR peeled kiwifruéch
significantly high ascorbic acid content and lovickiness of peeled kiwifruit skin, color change dmmik
compered to lye peeled one.

Keywords: Kiwifruit, Pleeing, Infrared radiation, Ascorbicidc Response Surface Methodology
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