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Objective: Kiwifruit has high amounts of vitamin C, antioxidant capacity
and total phenol (TP). During the process of drying of fruits, energy loss
and reduction of some important variables have been observed; therefore,
new methods for drying fruits have been invented and suggested to avoid
the negative effects of drying of fruits. The purpose of this research was to
compare the effect of traditional drying methods, oven and microwave on
drying speed, vitamin C levels, antioxidant capacity and total phenol
content of kiwifruit.

Methods: For this purpose, the slices of kiwifruit were dried through all
three mentioned methods until reaching the final moisture content of 15%
+ 0.2, which took 9 hours and 20 minutes for the traditional method, 3
hours and 15 minutes for the oven, and 9 minutes using microwave.
Results: The results showed that the average amount of vitamin C for the
traditional method was 22.60 (mg/100g), oven 20.27 (mg/100g) and 26.33
(mg/100g) using microwave. Also, the antioxidant capacity was 18.7%,
24.76%, 28.16%, respectively, and total phenol (TP) was 34.9 (gallhic acid
mg/100g), 41.55 (gallic acid mg/100g) and 56/86, (gallic acid mg/100g),
respectively.

Conclusion: According to the obtained results, it can be said that drying of
kiwifruit using microwave, in addition to increasing the drying speed,
preserves the important nutritional factors of kiwifruit better than the other
two examined methods.

Cite this article: Aghaei, S., & Afshar Mohammadian, M. (2024). Comparative evaluation of the effect of
traditional and new drying methods on drying speed, antioxidant capacity, vitamin C content and total
phenol of kiwi fruit. Research in Ethnobiology and Conservation, 1(2), 15-27.
https//doi.org/10.22091/ethc.2024.10481.1014

@ ©The Author(s).
DOI: https//doi.org/10.22091/ETHC.2024.10481.1014

Publisher: University of Qom




“I0|0 “ol'“ "!“ “}@ “I&x
VO-YY dois VFY ylie) & o)lesd ) 0,9

Al

homepage: http:// ethnobiocons.qom.ac.ir/

(0 T SiS T8 g (595 99 )T S Wi S gy g (g y il Glamslio L)

G555 0920 JS b 9 C comlitg (w0 disilnS 1T a5

BV bsesme ,UWid) jguaie | ST Ly

mMansjil@yah00.com ..l wus, (NS olKiils sl pole 0aSuils ¢ gl G j 09,5 ebidy] i S ggzuiils
afshar@guilan.ac.ir :asbll, .ol «udy (NS olisls eyl pole 018l (ol Gy} 09,5 o)l ¢ Jgiune sty |

oW

©

o oMbt

1l o 3l S 5 5 laanS1 8T bl C ety VU jpolhe b (5565 e 2B
Sy )0l fowl sadosnlin e slopiie (S (B g (5551 B dbogen (135 S
Loy o 10, S Sid  aio )31 51 L il sa s slgiitiy 5 gl ogeo (10 Sid Cp> (g0
9 (1 slon) gl stims 2,5 Sts (slm by, 5815 dmalio ctmgy ol | Bam 308 (5 sle
g JS b g STl b b € raling alie o0, Sts Cie oo (595 99,500

gy ay opdimusy 5 gy dow y 53 (5965 ool iy laad pslato oyl gl : g g Sgo
(st by ly Cask) cnl & ey B (98 S ploj e & ad Std w02 VORIV Sl
Doy 4iBd A 5199,55l0 5 428> VO g Csl ¥ O?T @BV g celw

os) (MO/L00G) Y¥/S+ s sy sl C maling yolie uSilio o8 315 (L5 b sy ol sgma U
ey o ST ol cod b cpisan g (MY/100G) YY/YE 599,50 o (MY/L00g) YV/V -
el SJB) FV/00 (MY/100g SIBswl) Y¥/A i 4 (TP) S Jid ¢ ZAYANE LYYINE JANIY
g (MY/100g sl SJB) 05/A5 (Mg/100g

oIS g5, 5ele b 555 03,8 S8 5 Sy n ol st ol 4t b 5§ S o
P B9y 99 & Camd 555 (@M (0))) e Sl puie pite Lo Cage o(3)5 SUiS sy Rl
D9 50

e go5
Tyl

)b
VEYAYY bl y
VEYT Y 1,55k
AARAVAR VRS SR PRY

VEYNY/YY :Lasl

lm,l,.x:.ls
OO Suis
3TN

. . s

895

byl ¢3S Sl ey (59 (395 St 23 (slosb) g (st bg) 56 Slaumlie byl (VF4Y) pguaie claoma Ll g o oSBT 3L

https//doi.orgl Na=YV (V)V ccblis 5 ol psf G (sla a5 595 0900 JS S0 5 C ppmaling oljun ¢Sl 5]

®l BY NC 'Qlf“\;“*?.? ©

10.22091/ETHC.2024.10481.1014

w5 oKy 1yl



mailto:afshar@guilan.ac.ir

Ol e Ll 5 BT/ .05 S eKist ddor gla Sy 5 S Lhas o0 Sl lin b5l

dodio

b gladiny shls clgy 55 08 3L o Actinidiaceae ool 5l Actinidia deliciosa L. s ale pb
Sghoso eSS Jlae Bl 55 ol oS g 0g oglite 5 S (8 i Gl oSy (e 5 ] 565 s
2k sl el e g 5 dus Sl 6lsag, b Jaes sblie claJSis (658 oLS Lol Taue (Abedini, 2018)
Sripeldl g Slodio slagaw)y jslaiod; a5 A5 ALB jussl) (b jed )3 9 4 Glpl 3l 6505 Sl Aol 93 WYY Lo
958 e > lS yeo 0ol iy Callasl Cumsg sdnlie by puiored ccuily j1,8 550lisS” Glidos oS! Hlas cow
b el e pbool 4 plidl wiies 2ol 3,Slas gl 5 Saye o ) Slins) gloye 31 3 Lo pm &S
CL:LS)A 4 Comd 090 L}.’.‘ W g'_:l:id.;‘ )9.\4';;.;: O:’J d]).g d%.f c;é-)a c;%l.e(?)b FLERW) CL:L’ch L}.’.‘ ,_51).3 g,wl.:.o L;..,)i:lz-
Conl olS 1l S sl oy 5555 Jlod (S5lsST Laslyid g 039y VL ] 3,Skas 5 423l Loy 4y (g piiy Canglie
9 LS ye 90 5l L $985 (FAO) sio Yo (65y9liS 9 13¢ lojls y3 ol Josas clidiss ulwl 4 .(Abedini, 2018)
S35 03] 53 Yloinl dayaling 5 2ol 5l ogse otl (191 (6 4 435 b g Cansl Lid pd e 48N 390 ogme proyle conpus
oS Lwlel y emen (Zakipour Malekabadi et al., 2009) cé)5 salgs )18 BauSGyas d8Me dyg0 iy
Ao ool 3l &8 conl ordadg o )3 6965 o5 52 YFA 9 (igabee Sl S G YVoVVYY Jlo 3 lojl pl 4L
o8 3 O 95 L (o )9S Canl 0aBABLS (lar )3 (59x5 0TI ety lsiedr 9 0392 (5 yl3e YA (0 o
(FAOSTAT, 2022) silazsls 1,5 sy ¢ Wl cdjes ol 5l o g s 45 10 e 53 oS 5

Yoo A gl g oY g (Shgd glasesd il 5l o o8 omsling ol )0 2929 2V (e & 05
5o 0 eling ol plp Ve g LS e 3 39290 € (ppeling plp ¥ dgus jlade (pl o Conl (g 53 (595 0950 (MY/1009)
AY 5l aS 658 sl Jid L 5 C elig (YU slgme s 4 (Afshar-Mohammadian and Fallah, 2015) sl .
ool JUb Cunj SLS 5 ) (3L Cumnl (6905 Bpan sl juite 03U 39 )5 Ve 2 3 )5 e WY U p)S e
bas oplplo Sad 0 a0 b Sl G Wogee 10 C pelig (slgis (TP) J5 Jd Llgze aile &yl s a
& 95 (Chin et al., 2015) ol Slo 3,5 Kis ul)d 1 ) Jld dlge bas iSlis b i slaoges cutS
.(Du et al., 2009; Giuseppe and Camilla, 2020) >4 o (Bgys 5 (8 slo >l )b

3w Slpslo w55 51 glal e 0 ol 155 ey 4, b rizmen g oge ol Bras 2 Jljle Mg of e
Caz gl oy rdsens 25 Sits A G i (ganaty 5 (5518 lio 2905 4 g |) g
3 Suid slmodygl 3 ugi a4, (Salehi and Kashaninejad, 2014) wsb o (¢5)9liS &Y game (o Buile yiuls3l
o5l slodes Ol pess (Y game oyl (6y9l,8 w5 SYeb Wl cusdS b 3,5 ojl w238 sl s 4 ol
oo gl ool gl Bl (3,5 Sts 09 oo oolitsl (BT) i slaiy) S lnl 0 AL gba o S5
D) derg IS «.'J] sl o)l g9y p &S oo ) OV g (18,518 wile (6350 Oi M ddas &S Canl
Sgo S iaS ain b (S SS taio oy blie 0 250 Jolis |) (9,5 Sts sul5 o5 A8 g Jpame (S0
(Zirjani et al., 2017) sl o5 Hasl 5)50 S sl jasls

whie ole B glaciowd a4 @yl Jlnl  cwl ol Gl colia &SG) b 4 55 glea b gl (S Sis

e dlge (2,5 SUS el 229,50l Sl 250 (B 3 eBe )l Wl o bt 5 codS el Sl 6y Sl
ly ey BB oo 59950k 4 33 355 599,50k (0,8 S o p) 5 5 (eodmie (sl Jlio .ol odbosliiwl

‘Y


https://pubmed.ncbi.nlm.nih.gov/?term=Lippi+G&cauthor_id=31387399
https://pubmed.ncbi.nlm.nih.gov/?term=Mattiuzzi+C&cauthor_id=31387399

\FeY QM}L* o leds o) a;}é/&h}}?b(ﬁw)éuﬁ}ﬁ

@il Sl gie 4 1) 99,50l il claanie (el g 595,80l 36 1 LBL ez tale)S sl 03,5 ol
w23 o S 1) SV game (B Ay claaiie (aas BB (i 4 gl B 5olsS slaglej cusl 03,3 s ()l
o) g pRe s (5,086 YFO¢) YU jluw wlSy8 b o9y zlsel 5099,k 2lgel L(Zirjani et al., 2017)
5 s case ) Gren 5 aaelys Gyl 4 eSes g Ol i (B (slaeSUge colie odle il el
S8 3os & g Sk LS ol 0 &8 (0 S Sis S (slahg) S 4l da g BB g e Ol 4 599,500
CxSels lie ool xaw (claciond w5 o caml g odig liE sdle cdl 3g3 13 Lo )S by cpl > S
Ve i g99,S0le s 5351 55505 bl 4 (eimen gl S Cugh) 93 rg9pSule b (9SS 53 9l e

.(Maskan, 2000) > ls Las & jlo 0,5 Sid sla gy plw & Cod o d YO

Bsigs g 390
oo D QL] (holai jobay yuwsg) Gl jed gl Sl (Sl LSt (S 420 by c8leSh clagsss Tl
il el pa () JS3) wad odls by pegaste &5 L F MM Culbis b cledad 4 g od (g pS vyl gouS
Ol sy 5299)50ke 5 gl it gy A o (sl Bodiged b (6Sojlil 3 il By (Ballas lndiged 4l b,
Sz o Gy ) o ol ladiges s plonl Bolas LolS 5l L o S5 A b atalel g ondais g s
591 Jsb 5 Wbdigad (o gy 0 b S 10 VOE Y gleg Cusho) b 5 428,515 ealisal 350 talejl 0 plox
2 oy Jaide (o5 gy 4 B ad i ol S pm g <58 (35 o 42 )3 YV (5:ike (slod ) ST slm o
W9 ) om g Wb ) olKied | akds Yo g a8 )5 )15 oS Sl anyd S clod (0 ladiges gl I ealiul i,
(Orikasa et al., 2008) 6,5 pbsl 1oy V0 /Y ols Casby & () B sl g 08,5 51,5 olKawd 9,0 Ioaome

LD (59 4B Sy g a8)S )18 Slg Voo o b 9299, )5 Indiged cgug9,0le 1 odlatnl g, 5

Coled &1 95 Sy ) JSW
Hohe €

Laigod (g9 oiplnl (slagyge 3T
adgl Cugb y (g e Il

039 b oS 3 Ut a8l (gl b e S5 A 3 3 bl gy b gl 3 (98 Kts L saS 4yl b
B )5 8 b g 4y ey B g 4250 Vo0 gl 53 adiges cpl (285 )15 e Bk w3 25 0 o)
56 g dame slod & () Sl o g oadodls S8 ,lSemd (190 5 008 gl gl Sl eas s slaiges Tules

YA



Ol e Ll 5 BT/ .05 S eKist ddor gla Sy 5 S Lhas o0 Sl lin b5l

Cugby pj dbaly Bl (WA FAVY ojleds o nl (o 3)llil) 0 (g uSojlasl p)Se/e v o) €85 b (595l doges Ladiges
ol g adgl Coghy ot 45 39 oy AY/Y Loyl (1uSle S ol o 4 ,1,S5 jo (6l 5 59 (slue 0 4l

badiges 4l p 2 lndiges 49l p >
b » dlal S = X Voo
P 0j9 lse y adgl cuglo,y do) losiges &yl o

Qg el
Al Cowd a g dolee 5 calise (glajles D S SES (b ) 6005 (sladiges \(WR) diges yj9 HialS l5ee

_At—A0

WR
A0

x 100

(9) S SKis jlam diges 59 =Ar
() eSS 5l LS w503 555 =Ao
95 sladiged iy phals 1oy =WR

C ol g g 50 310!

gl Js)lS \ 535 5 Y by 3 dmegae (5305 25 Ve 53 dpud SippgSal 25 ko) C (rmlizg 55030 sl
(YA AFEIV-Y 6)las ol Lo 5 likl) w5 oslizul

1 5T a3 5 5 e

33 gt (eihoten JesSe Y- s ) DPPH ST JlSosly (S8 s o 5 ol (lnIoal ot
Vo ol g s Ol cgla 31 )0 mle eyt SeS b ogee il p)3 +/Y lul yobaie ol (¢l .(Du et al., 2009)
Yo o) Geatyilaw | e b ()l GU1 slod o cele S e 4 L i Bl do > Ar gl ) e
by o 3 35 03] o &y eyt Sl Jolona 13 &8L21 Jloy /N DPPHJoous g Ssm V- & oleae 51 sl e
OVD zgo Job 53 yiogidg iSiml ol lawgl Gl lie 5 A (6,0 BU1 slod o )b aladsre p> 4y ¥r Gl
15 duwle ) alal, 5l oslizel L DPPH  S55,135b suoyd &0 dm Lo lae Sl 5l b )b s colb gl

% DPPHsc= (Ac— As) / Acx 100
Ag03 5y i AS 5 aals 5)9 wix AC

(TP) J5 J3 s 03!

NV elad ol o 3 5liul) 15 00lizl ogibs il 13 (355 il 5 gl I g, 5 S 6 (5 50jlnl sl
.(\Y“W

Ly adiges o I3 dme 3MiS] .0 ooliw] ANOVA ab,b o5 3JUI (oo, 5l daodly (o lol jJUT caas ¢ imgss oyl )

! Weight Reduction

AR



\FeY QM}L* o leds o) a;}é/&h}}?ur};w)éuﬂ}ﬁ

™)

Aol cugb

Sl &5 0 dloms ZAYIY o ZAYIA JAY i ksl ooy b ollas (60s5 ondodld oy cglnadys adsl Casho

91 LAYV landiges adgl Cagl,

C omoliag

d‘)‘. C L),u:bs ﬂblﬁ.,o u,.isL.n ] 045 03)91 ) JSJ; 5 u,\.ul,aﬂ dl.mui}” )'] (:L\f).m LS‘)-? C u,..oL.:g o..\ni(‘aw.)dq ):{ALEA
B le oximaylis &S > (MY/LO0G) YY/VS 4199,S5le o (M/L00G) YV/Y+ 9l (MQ/100G) YV/F+ w i,

A Cund 999,500 (B9 0 S0d Cyle 4 ul 05 by 90 A4 Cand 9299)S0le gy 3 € peling pide polie

Clmlug (5 o/ p5)

40
35
30
25
20
15
10

Dy oaSlais g ZVY 5 ¥V i & € ypeling gl 5 i sl b

— _ " .
C 505101 C Lol Jlado .Y IS
5 il i 005

0w Ogl B gsspSle

oSN 5T b

oy 4 4 Gl odd 035l ¥ S5 53 9299,500 g oyl e sl gy (sl (ST 5] b )b sdelcanday ol

35
30
25
20
15
10

st 5l e ks (DPPH%)

o o

g LAYNNE JX¥INE JANY

ST 5T Cad B ok Y JSUS
Bliseo gld gy 40 bawd (g S 051!
O3S Sl

0t Oyl Bggesle

TAYIV g T0410 cuiy ar o9l g (i B9y 4 Comd grg9,50ke b9y (Sl 5T cud b codelcmsa gls b gillas

D¢ )M



Ol e Ll 5 BT/ .05 S eKist ddor gla Sy 5 S Lhas o0 Sl lin b5l

e

YE/A Cuiy a5 ol o o3ygl ¥ S 10 4299,S0le g oyl st (slabey slp JS U oliwe sdelcunda polie
Dg (MY/100g S sl) 05/A5 (MY/100g SIS wsl) ¥V/00 (MY/100g SIS ssl)

70

60

w 50

— 40 =

30 iy
20 ==
10 gty

Ome Doyl Byl

095 Subs Cilien gl g, 15 0uh (g yS0jl JS Jid lade Y JSS

B 4 gl g e Slas) & Cud 2299)Sle By 53 0ad (g pSefluil IS S ke esslcasnd @l b Gillas

QW S S g

Oy B oS0 ooy aw yb gl o e ¥ Colius 4 (69uS ogme (ladyg b SiiS sy (gly odalCawndts pdlhe
Oloj (n5eS 229950le g (b Std loj oyt uw by Cal 0nd 02yl V Joaa 53 a3 V0L +/Y Cugbs) &
9 48B3 V0 g el ¥ 5l L ool B A5l L Wndiges cga99,S0le 5l odlitwl by 53 0l Lolaidl s a1y ad Suis
Cae gggySle 5l edlatwl &S Wb asuin sy dw saodl duslio b bad SUiS addy Ve g celw Al G e
A ialS as ) 0l b 1) 0 S Ss loj Wlg o g0 (gl g 0 S Sis

30 Olo oy 8ilo Bl Cugby Sladle o cygl (W99 49 (38,5 i 13 o) s 3 dSlo Bl Cugby Hladio ALY Jgun
299550k (9, 4§35 SUS 53 ploj s 3 0a3lo Bl Cugb Jlalle o g (Fhw gy 4 (35S

< < -
oxile 3l Cagbs, oSSy o oxile Sl Cugbs, oSy (o oxile Bl Cagbs, 2356 e (e
(+2) (4ab3) (+2) (eels) (+2) (aido¥-)
VO/Y ) vo/0 \ v\ 3
A \ SV/0 \ OY/YY \
AR ¥ Ab/o ¥ Ya//\y ¥
¥a ¥ ¥ ¥ ya/) ¥
LA 5 £V iy YY/ s
Y 5 vY/Y 5 WY 7
¥/ v YEIV v \0 VIY 5
AD A s A - -
VEIA a \EIY q - _
- - \0 VY 54 - -

Y



\FeY QtMJLY o leds o) e;}}/ﬁ.lé\.ﬁ;—)&:'—lﬁ.ﬁ:{}; ;““i)hﬁuﬂ_}}l

ANOVA (5,bl 5JUT claoals .Y Jou>
Source of Variation SS df MS F P-value F crit
Sample 2387.175 2 1193.587 254.456 6.34E-14 3.554
Columns 1034.228 2 517.114 110.241 7.95E-11 3.554
Interaction 276.802 4 69.200 14.7525 1.64E-05 2.927
Within 84.433 18 4,690
Total 3782.64 26

s ) 5SesS S b g a5l € poling ol oad (g yS0jlil glo b)) iy, (gl P-value yyalio 52
Ohey gy MBI 5o el il IS b g sl € el i Wzl ol el (440 iny) (gl
(oS Sid ) £9) Loggiw sl ()b 5l 98 3y (LrSile don (s l) Jao (23 5 M )l gine (135 Suis
5 STl © poling Jlaie s )3 363 3,5 S gy cnlpls sl S8 Jgl g5 slbs 5 P-value Jlae

Dy dalgs 138,56 IS e

-

5 09l by S| Faem e 9299)Sele U39 0 5955 om0 SIU slaalyg (3,5 SiS Cs p oslcesday @l Gl
Slados > gl ol il Jals Ce g 0o jgy0 g e plalesl Gl 3 (S SES Co s rizmen g e
5 03l comrb) (5SS il (gla gy b e pslaieds (imgly 3 e Jlie sisar sl s o)Ll 35 5y
50%) gl il glod 93 olgi F 53 5295,50e ) 00 29> oS uilsl il 5 sy (0 S KtS o (5299,50Le
oloj p 09,5 Suis iliske (b bo, Jb ine Sl oaimslis zols 20,8 bl Lanb ey 5 (31,5 Sle asy> Ve
dlogts ol (068 5 b gy > b St ploj iy 4 ey g diged bl i g 0SSt
Oigy 99l gl S Sis gl s gy J(Abedini, 2018) 35 9199,le lawgs oud oxlatwl e oy i
4 PSS Gloj il cage gg9Sale gy &S g cnl e LS s &5 b osliul p)S (lgn g (D) s299,50le
& ob ol ddss gbls (Therdthai and Zhou, 2009) sss 0 p)5 slod 4 Cuws dop Ar JIAD (500
(©ly A ol) mogsSole ooy b Sid g by p Ve gk slgome 4 gy o) B gyt SoS (3 5 S
oy ials plp YV g YV QYW U Cwy 4 by (9,5 Kis gloj ooyl 43 50 5 00 Foo Yo lalod b auolis 4
.(Parker, 1999)

Oloj S (oo JobgS |y (S SiS loj (g BB jsba gl (lapSSias > 5VL o Ssuis @)
285 A8 OIS heggy 3l el 700 Sl e Wl e (2SS ulyd g Jpaze g5 4 Al (0,5 s
Sl o5 oo (2 9299)S0ke b celo VOB Jslie slayby) o el A Jl 3,8 Sis ploj ¢ Syl le (19,5 Sis
Colan &S s pl 4 p)S e b sla S Sis jo (Tawaklipour, 2018) cusl S Sis o) (sduopd YO Lials
Hlejde g 1l o ool (6550 lokily sl dgazme oliE edle LB (laciend 4 @)l Sl g cwl b Sl
Sl B S phcws g cunS Gl Sl S el 5 JSie ol @) (el ol £V 3 S S (sl g5 SV s
OS5 Sis slad )8 51 (gousio sl Jle ] ouds edlainl SlAE dlge 3 S SS (gl 5199,0ke 5l 3)las Sy pd 5
sl 03)S wal3 1) (e BB lacoje gmggale & 303 329 92995500

03,5 has Sl 5P Sl wte 4]y 99)Sole gy cnl sladiza il g gig9,S0le S9is 5l (LU ez iale)S
Zirjani etal., ) wed o ol |y c¥game Sy 1y Gladize 29 B Glie 4 (syglp ol slaple; ol

Yy



Ol e Ll 5 BT/ .05 S eKist ddor gla Sy 5 S Lhas o0 Sl lin b5l

X5 A Q%) sr50,Ssle cilises (elgh ol Ly b 0sB B S b e ol o sdelcawsdy guls (2017
P o SdS G &S WD 0)l5 35 (6,50 Baind pd b Callas ([S5,84565 sl by 0, S Sis j0 (g e
(Y++-) Maskan .(Celen and Kahveci, 2013) cuwl 03,8 lag ialS olo; cuddS b g odgr b nl,d ol
9 WSS Cae s )15 g 3y90 1) (e e OFF H VY LB L) (505 )3 ma99,50le 9 p)5 lgp L (g5 S
ol el 9199,Sole (6550 b 0, S Sl &S oy LS ol b dwslie addllae opl jd Ol b 3l g 1sSgs
3 e 92990k b (9,5 Sis (b g9S (SaSgyp M (5SS ploj 0 Sl Rl g (5SS Gy
2 s Sl Gl g a8 Ol olacuss ) ol eag9)Sole g 4 008 SiS Gl by izpan 91 p)5 lon Bl
.(Maskan, 2000) sy ol 1y 9,8 Siid sl yogy plo b duwlio

dop Cop L85 JIF (qwyp 3)90 (275 Coge 4 (HByen (SIS D (69 o (5SS (603 G5 )
8,5 )8 dngd D90 5o ol 40 45 dgr 3,5 KiS wulyd 0 alisee (ol yelyb scKis loj g by Culis
Cughy (oS Sid lgp A5 il 423 ¥0 slod Lalpd )3 jiadee A 5 ¥ slacialis b oo o adlas ()l
Jdos g b iolejl zols @ dasgr b oad S (SSis 0 asb p gio MO+ /0 (S (Glod Casyur g o pd Vo oannd
YYO) i Sid loy Blas opls I8 s Sl loj (ol )..JL OS5 s (lop Cas o &S A asidie (il
Ggad gl (488> YO-) asSis loj Sl 5 (gyte e ¥ glagby sl 4l 2 5o VD (gl e (gl (B
P S8pen SSUS LK a8 Wb 684 eioned Dg Al p e /D e dee A Cwlis b ooadedy iy (g
.(Ozgen and Nevin, 2019) cuwl tiedguw Sy cutS g ol bais a5l Calises (glacus

wor 290 ) p5 Glop b oadSiS 6oS b Jpae CuiS g pAISUES (b Shy (V4)0) olKea 5 Chin
ooy Cuwlus g 0SSl dnyd £o U e gy 0l SWiS glod (o )5 slen 0 (608 sla oy 0SSk ol Hl,E
ey oy Vb HusSis slod )0 (605 sla iy (0,5 Sis &S ol i gl b pll e Sl /5 g e Sl /Y
by S 50T aisl ad o jli 050 IS ABStS Gloj (b olsS 4y oeie oS WS e S0 ]y (abSts
dgei 2 |y (TPC) JS b (lgiore ik ¢p0 S Sl s yu (p gy b ol)S lo dsjo £v glod )3 0db Sl (458
Sy Mo b 0 S SUS oy HialS 4 yomie a5 0, S S G o (]8I L 0 JHledy 0 S baas sabSis
sl iy C oelog lgizee YU us Siid glod 0 (0S5 sl oy 0,5 SKid (Jbopll as bas S L8 glgis
Jsb 5 1) € oeling 5 TPC (gt Jhde Wilgpo S50 g5 lagin =5 S Sl cus S )y oS
(Chin et al., 2015) au$ Lais op,S s ],

i) & PSS 3 55 ogee S (slaahyy Sl 5l bl 5 S U8 C ueliyg odelunses gl s
» sggsSele > Yl glod g ST LIS agalse ploj &S almlil g ity (i 4 Camd gl 9 gl & Cund 299,000
(Lee et al., 2017) cul jiaS o )3 35 2l g bapeling ol cowd 5l sl 568 Jgame Cou sla g, b dunlio
Ol C oling (ogead 13 35500 C sling g (5g)l8 yolio 51 (6,30l BT cvgo BT o pgu0 4y 30 (3,5 Sts
(8l gy ol sl jcumbio C raling g ()3amST do ) &) (ol Sl Sl 5 (gl (2l Slgo (gl Mo 529901
b owen (Harder and Toledo, 2009) WS o baas i lsa by (hg) 4 Cows 1) (olie ool STy g pab
9 Eb Llen by pee,ole b S Sis (il slahgy L (Hibiscus sabdariffa) ois ol o SSis
S SRy e 9 el SapgSl lgime (VL g 3,5 SiS ploj o elisS & b ()15 M cod (9SSt
s gk ) Cwicren (Alibas and Koksal, 2014) cosl 035 9199,ke gy b sas s sla oy 4 by e (S
Cnste 483 i b5 @S (Slon g 0l SiS (608 (S (lIS (ol 2 399,50l sless i 58T (o
(Nouri et al., 2018) wsal cawd 4 4299,50ke b jlows by (i3 @luS 5 9 C ppoling) S (olo yrol b jas) naiges

Yy



\FeY QtMJLY o leds o) e;}}/ﬁ.lé\.ﬁ;—)&:'—lﬁ.ﬁ:{}; ;““i)hﬁuﬂ_}}l

@l Lol 290 (i 9 E> (Slgn gy 4 Cuns € oling I (i o> carge 299,50l (o) dayingly 1 ()l 5
slpp b (35 Sis Bg) 93 dwolie plyie b (uios > Jle plpieds widd oo Ui |y g955e nl S Cliios (S
4 99,50k b9y ) C ooy (lise & 2l (LS guls ol bl WAV Jlo )3 &5 j9e &5 g5 sl mggSole 5 €
3 ol 5299,S0le b (3, S Sts g > (9 S SUS loj & wb asule (izmed g gl gy S S AYY e
b lon gy & s muggySule (hgy ) (9SS plej 5 SRS LA aBlg)d 5 g E lgn L 0SS )
0Pl oy p 1y S Glise sl by, S adss > (Zirjani and Tawaklipour, 2013) ui ssalis
i) 8 352 o (Sl it 0558 gy 5y 5 (Sl S 5 o JibalS © ppoling A5lo 2 b liani S
Pirbalouti ) us olS <5, Lais doxisy o Jibo S C opmobing ¢ Suld LS 35 e s Lais casly oolozsl g g199,S3le
ol 3l syt b o 9299)0le b (2,5 Suts o8 S b sl 5l byl g JS Jib L abaly o (et al., 2013
& Wladlyy b g 0dbSiS Nge duslie 4 Clddsd (Sp 0 all Dad e X0 hgy 90 4 Cowd GluS S
Pl g g jo0 slbogee (69 4 igh (b Cawl odelcuwndn Liolesl 590 03le £g cams p (o3late cla g pS A
srisas ol 5l g 9 299)50le L 0153 sloaigas 3 (L8 (slgime 5 S BT Calleb (it o (LS s s
Sy st S SUS by S a5 lgn b oS Sis (Ozean et al., 2020) sl cowd 4 ol 5> odd S
2 b,S 5l eslawwl ¢ Jls Il .(Ogura, 1993; Orikasa et al., 2008; Lopez et al., 2017;) cuwl ogo 5 o jaw
Ciemniewska-Zytkiewicz et al., ) 355 oo calisto  olordsSsjud Olpnss 4 oo el SYob lojcde (6l oguo
Gt oSl WIgie s e plool alsS s lojcse el 45 399,Ssle b 13,5 K5 (2014; Maskan, 2001
Dgdre Joxio g199)Sole (13,5 SiS )3 & (5518 (g3l Auir ogMe il oS lgr b 0 SSUS L by sl
L s299,5ale b 2,50 55 SleMbl sl S 55 418 ) o oo e gamo £ (slom b (59,5 St Sllas | duylie >
ol 45l lizmen g Casl OleS gy 5 oS slaoge B SliS S g GlnSl by Jgeme (0SSt
SlS 5 g SlanST ol cdld 5 Jgame 0,5 cla oo, g 9299,50k Sl 3y90 p3 Slalllae cdids (5 )l SleMb
(Ozcan et al., 2020) coul 39350 g § (5525 (slrogee b Cons

4 o 595 ogme > yirg ST Bl Cud)lo 4 oo 999 )S0le b iale)S &S A SIS dmgh ) alie joba
PSS o &S 60, 5155 laize (opl p 09Me (Benlloch-Tinoco et al., 2013) >5i 0 (Jsaro &)l
L oadSits sladiged 3 Jlde cpyide oly glaghy J§ (JB lytme pegad > mggSole 5 (Jgeme sbagle]
599,50l 53 lpS 45 15,5 samlie s« idgh ;O Cpimen ((Arslan and Ozcan, 2010) wi oanliv 999,Solo
Cll ps il blie 53 amd e il o) Cassy b duglie 3 1) Job gmpel S S8 Cangy JS b (slsiee
15 S 58 e wle SiS laoge 0 )l 5SS oty Sl g SlaSTl 5 IS oSS
.(Ghanem et al., 2012)

PSS g (g YO 9 IY+) grg9,Sle (BS Ble 42> e g Ar Ve S1) Hyen lagsbyy b shadlas
Mo 53 i (e b gy oBU] GlaeSIml cd )b g IS S8 (Slsis oK) (0SSt St 1 (3losl
@ Co |y TP clgimo (inlS 0asSuid (cladiges ol cund 4 (wbll (oolassl (9,8 Kis b (F/AY) (EA) 5yl
b 3 w5 4 TP olie 5 eI 8T bl cpping 53 ol |y a1l Cabls nlS 5 o5 (slowises
sla g,y cadlas pl 5l odalcuwndds gulis d dogi b el Cawd 4 Slg YO+ )3 4299,S0ke 13,8 Kiid g (oolosul (0,5 Suis
Sy o) B (1zli et al., 2017) ain cslio LWUUT (3,50t (sl sage,Salo 5 (odlazd] (19,8 K 3B yo
la ) a5 oKia (Da silva et al., 2013) wi osalin o, Ken o Igbuwl> 4 (Chang et al., 2006) ), Ken 5 Sils Lawgs
oA5 st (gladiges )3 1) (g ol 210, )l b StS ) g WUl g (SjBensS o 1) (L8 LS5 (slgte
Chang et ) Jskw (slinl 5l Jato (Jid bS5 s b s a0 Ylassl aoeis opl 539l cand 4 03l cladiges 45 o
Sl YD+ | gy59,50ke )3 45 Slb b 3 TP elsime oV ol 52 o9de .canl 3lj] b oS )5 LSt 4 (al., 2006

Y¥



Ol e Ll 5 BT/ .05 S eKist ddor gla Sy 5 S Lhas o0 Sl lin b5l

g JMB] el & 0 sy 5159,0ke 0 3 S Sis Job jd odle 51 @ oo paiiuns d9ail lg8 o 1) Wloab s
g gty (B S8 0 AT 4y e sl (S oS 2950 iy ol (Sl

Jdd omed 4 (Il et al, 2017) Wb Jb cluSy p (gpie Olpl S Sis o jlos clialin opl & a5 b
08y 90 ShuSl ol cdls 5 L3 GlS 5 e g 00,5 duld 5t jolaiedy &S Lidd 0 (390 s M
cdld g b olSy e Lials snms i mbs b pbol (Phoenixductylifera)  dliae 5 45l sloys
b Liole)S a8 ad (3,155 idgss ) wlie yobas .(Shahdadi et al., 2010) 39y 13Sis 5| o Wdiges Sl ol
Benlloch-Tinoco et al., ) 3400 Jgoxe )l 4 Cans (6955 om0 53 i (SlhanST 5l cud )b 4 e 4299,
(2013

G955 olS 0395 93 33 0)3%e dlge (B g b Suid loj (5SS e ladyy S plpie b s gl 5
Aassl s oolitel b (slod g 9199)S0le oS 5 g Lo (slod cg199,50Le 9] 39, ; (Artemisia dracunculus L.)
@ bgpe (Holin 9 dguie 0395 ;0 Caclo YY g celos Yo 3905) loj op i sVob (iulojl 93 jd s S lojese
SIE 25 (oo VPO 5 ) (i3 dlge line (2 VL 292 29955 ke 4 bgupe (485 B 3905) (loj 005295 9 laee slod
Rizvani ) 5 51995l jlad & bge (p,5 e OVF/V) joliss 035 13 ¢ dpudie 0395 ;0 (SiS 39 £,5 50 Sl
1503 b bigy b duglin 13 g199,Sule 3 YU (slos o T L 1 agalse loj &5 bl 1,0l .(Moghadam et al., 2012

Do oo oS gy oyl 33 58 gMel 5 o peeling ol s |l iaS

S Ao

Slmjes 5 Bogee (S lagby) J (S 025 Suis o)l (YL el g 2lie (5] & cunl (plvogee alox il soS
ey dolie .l Caenl Bl Hln ol o pelig 9 SlnST Sl cud il Mol opl bis a8 cuol Gae SYb )
cud il £ opelig olise byl g (929950l 5 (B> (slsn) gl e i) s Jghiite (13,5 Kid (ybgy dwr oy s
4 o (3 S Sid sy I8l oMo 5199,S0le b (3, St a5 ol Lt psls sdow > JS b g (Sl ol
09y Olseds 599,50k b (3, SS9, 0plil g el jeShe (glaaadll oVl jlde i coge 50 by, 9
D90 dnogi 1> (glop g (T (glaibe) 4 Cund (555 (2,5 SUiS Car JoSo b S

&b

XVO-¥F ((F+ ole) V) YA ol saxo 5 o) lols lidxs (Artemisia dracunculus L) o3 5 ol 6345 53 1 0,330
pole slayingfy 4 (595 oge Slauls | Sl (g ged (WAR) s el g o) ¢ Slodiol (sien o] ol Slo y5y (S5
XY =YY (F) 5 . olw) lié plio

itgfy oale Al 299,50l 5 € (glgn b G909, StS Wl b (ilusinge (WAY) s oLy g oz o 9 ed (Sl
.'—"(\) 5 ‘:{g.@?'} uJ/J.C/ﬁ}lC

priusgss (codigo 90 &S 0 395 Sl mg9sSole g ES Slon b (35S (B9 93 awalie (VYY) 2 o (S5 g e (Sl
NY=5Y (¥) & ol (ole polio 5 445 pale (Phoenixductylifera) slae g w5glS (cloys 13, 95  Slas] ol cullad

S il Sl i85 pgd Ol AiBass 1 ol (6K Jsel 5 658 s mlio 5955 5 i (VTM) g il

Yo



\FeY QtMJLY o leds o) e;}}/&%—)?&i{}i C«-ﬁ)&‘»‘nﬁ*}}_

AYY=N YY) ¥ o lie o £)lgS5 5 50905 i 329,500 =15 (Slso

References

Abedini, J. (2009). Physiology and technology of kiwi processing industries and principles of its
storage in cold storage. Second edition. Tehran: Daneshnegar Publications. (In Persian)

Afshar Mohammadian, M., & Fallah, F. (2016). Cultivation, breeding and nutritional value of kiwi,
first edition. New publishing house. (In Persian)

Alibas, 1., & Koksal, N. (2014). Convective, Vacuum and Microwave Drying Kinetics of Mallow
Leaves and Comparison of Color and Askorbik Acid Values of Three Drying Methods. Food
Science and Technology, 34(2), 358-364. https://doi.org/10.1590/S0101-20612014005000033

Arslan, D., & Ozcan, M. M. (2010). Study the effect of sun, oven and microwave drying on
quality of onion slicesss. LWT - Food Science and Technology, 43, 1121-1127.
https://doi.org/10.1016/j.lwt.2010.02.019

Benlloch-Tinoco, M., Igual, M., Rodrigo, D., & Martinez-Navarrete, N. (2013). Comparison of
microwaves and conventional thermal treatment on enzymes activity and antioxidant capacity of
Kiwifruit puree. Innovative Food Science & Emerging Technologies, 19, 166-172.
https://doi.org/10.1016/j.ifset.2013.05.007

Celen, S., & Kahveci, K. (2013). Microwave Drying Behaviour of Tomato Slices. Czech Journal Food
Science, 31(2), 132-138. https://doi.org/10.1177/0954408912464729

Chang, C. H., Lin, H. Y., Chang, C. Y., & Liu, Y. C. (2006). Comparisons on the antioxidant
properties of fresh freeze-dried and hot-air-dried tomatoes. Journal of Food Engineering, 77, 478—
485. https://doi.org/10.1016/j.jfoodeng.2005.06.061

Chin, S. K. Siew, E. S., & Soon, W. L. (2015). Drying characteristics and quality evaluation of kiwi
slices under hot air natural convective drying method. International Food Research Journal, 22,
2188-2195. http://www.ifrj.upm.edu.my

Ciemniewska-Zytkiewicz, H., Brys, J., Brys, A., Sujka, K., & Koczon, P. (2014). Effect of roasting
process on moisture content and color of Polish in shell hazelnuts. Academic Food Journal, 12(1),
6-10.

Da Silva, D. I. S., Nogueira, G. D. R., Duzzioni, A. G., & Barrozo, M. A. S. (2013). Changes of
antioxidant constituents in pineapple (Ananas comosus) residue during drying process. Industrial
Crops and Products, 50, 557-562. https://doi.org/10.1016/j.indcrop.2013.08.001

Du G, Li, M., Ma, F., & Liang, D. (2009). Antioxidant capacity and the relationship with polyphenol
and vitamin C in Actinidia  fruits. Food Chemistry, 113, 557-562.
https://doi.org/10.1016/j.foodchem.2008.08.025

FAOSTAT  2022. Production of Kiwi: top ten  producers.  Accessed via
https://www.fao.org/faostat/en/#data/QCL/visualize on May 2nd, 2022.

Ghaboos, S. H., Ardabili, S. M., Kashaninejad, M., Asadi, G., & Aalami, M. (2016). Combined
infrared-vacuum drying of pumpkin slices. Journal of Food Science and Technology, 53(5), 2380—
2388. https://doi.org/10.1007/s13197-016-2212-1

Ghanem, N., Mihoubi, D., Kechaou, N., & Mihoubi, N. B. (2012). Microwave dehydration of three
citrus peel cultivars: effect on water and oilretention capacities, color, shrinkage and total phenols
content. Industrial Crops and Products, 40,167-177. https://doi.org/10.1016/j.indcrop.2012.03.009

Giuseppe, L., & Camilla, M. (2020). Kiwifruit and cancer: an overview of biological evidence.
Nutrition Cancer, 72(4), 547-553. https://doi.org/10.1080/01635581.2019.1650190

Harder, M. N. C., & Toledo, F. A. C. P. (2009). Determination of Changes induced by gamma
radiation in nectar of Kiwifruit. Journal of Radiation Physics and Chemistry, 78(7-8), 579-582.
https://doi.org/10.1016/j.radphyschem.2009.04.012

Izli, N., 1zli, G., & Taskin, O. (2017). Drying kinetics, colour, total phenolic content and antioxidant
capacity properties of Kkiwi dried by different methods. Food Measure, 11, 64-74.
https://doi.org/10.1007/s11694-016-9372-6

Y$


https://doi.org/10.1590/S0101-20612014005000033
https://doi.org/10.1016/j.lwt.2010.02.019
https://doi.org/10.1016/j.ifset.2013.05.007
https://doi.org/10.1177/0954408912464729
https://doi.org/10.1016/j.jfoodeng.2005.06.061
http://www.ifrj.upm.edu.my/
https://doi.org/10.1016/j.indcrop.2013.08.001
https://doi.org/10.1016/j.foodchem.2008.08.025
https://doi.org/10.1007/s13197-016-2212-1
https://doi.org/10.1016/j.indcrop.2012.03.009
https://pubmed.ncbi.nlm.nih.gov/?term=Lippi+G&cauthor_id=31387399
https://pubmed.ncbi.nlm.nih.gov/?term=Mattiuzzi+C&cauthor_id=31387399
https://doi.org/10.1080/01635581.2019.1650190
https://doi.org/10.1016/j.radphyschem.2009.04.012
https://doi.org/10.1007/s11694-016-9372-6

Ol e Ll 5 BT/ .05 S eKist ddor gla Sy 5 S Lhas o0 Sl lin b5l

Lee, S., Choi, Y., Jeong, H. S., Lee, J., & Sung, J. (2017). Effect of different cooking methods on the
content of vitamins and true retention in selected vegetables. Food Science and Biotechnology,
27(2), 333-342. https://doi.org/10.1007/s10068-017-0281-1

Lopez, J., Vega-Galvez, A., Bilbao-Sainz, C., Chiou, B. S., Uribe, E., & Quispe-Fuentes, 1. (2017).
Influence of vacuum drying temperature on: physico-chemical composition and antioxidant
properties of murta berries. Journal of Food Process Engineering, 40(6), 1-9.
https://doi.org/10.1111/jfpe.12569

Maskan, M. (2000). Kinetics of Colour change of Kiwifruit during Hot Air and Microwave drying.
Journal of Food Engineering, 48, 169-175. https://doi.org/10.1016/S0260-8774(00)00154-0

Maskan, M. (2001). Drying, shrinkage and rehydration characteristics of kiwifruits during hot air and
microwave drying. Journal of Food Engineering, 48, 177-182. https://doi.org/10.1016/S0260-
8774(00)00155-2

Nouri, M., Kashaninejad, M., Ghane Garmekhani, A., & Blandi, M. (2012). Optimizing the drying
process of parsley using the combined hot air-microwave method. Journal of food processing and
preservation, 4(2), 103-122. (In Persian)

Ogura, N. (1993). Theory and method of preseving for food. In: Ogura N (ed) Food processing study.
Kenpakusha Co., Ltd, Tokyo, pp 3-35 (in Japanese).

Orikasa, T., Wu, L., Shiina, T., & Tagawa, A. (2008). Drying characteristics of kiwifruit during hot air
drying. Journal of Food Engineering, 85, 303-308. https://doi.org/10.1016/j.jfoodeng.2007.07.005

Ozgen, F., & Nevin C. (2019). Evaluation of Design Parameters on Drying of Kiwi Fruit. Applied
Sciences, 9, 1-10. https://doi.org/10.3390/app9010010

Ozcan, M. M., Al Juhaimi, F., Ahmed, I. A. M., Uslu, N., Babiker, E. E., & Ghafoor, K. (2020).
Effect of microwave and oven drying processes on antioxidant activity, total phenol and phenolic
compounds of kiwi and pepino fruits. Journal of Food Science and Technology, 57, 233-242.
https://doi.org/10.1007/s13197-019-04052-6

Parker, J. C. (1999). Developing an Herb and Spice Industry in Callide Valley, Qeensland. A report
for the Rural Industries Research and Development Corporation. RIRDC Publication No: 99/45,
RIRDC.

Pirbalouti, A. G., Mahdad, E., & Craker, L. (2013). Effects of drying methods on qualitative and
guantitative properties of essential oil of two basil landraces. Food Chemistry, 141(3), 2440-2449.
https://doi.org/10.1016/j.foodchem.2013.05.098

Rezvani Moghadam, P., Ghani, A., Rahmati, M., & Mohtashmi, S. (2013). The effect of different
drying methods on drying time and some effective substances in two stands of tarragon plant
(Artemisia dracunculus L). Iranian Medicinal and Aromatic Plants Research, 29(2), 460-475. (In
Persian)

Salehi, F., & Kashaninejad, M. (2014). Effect of different drying methods on rheological and textural
properties of  Balangu seed gum. Drying  Technology, 32(6), 720-727.
https://doi.org/10.1080/07373937.2013.858264

Shahdadi, F., Mirzaei, H., Magsoodlou, Y., Ghorbani, M., Haina, G., & Khani, A. (2011). The effect
of drying process on the amount of phenolic compounds and antioxidant activity of two cultivars of
Kloteh and Mozafati dates (Phoenixductylifera). Nutritional Sciences and Food Industries of Iran,
6(3), 67-74. (In Persian)

Therdthai, N., & Zhou, W. (2009). Characterization of microwave vacuum drying and hot air drying
of mint leaves (Mentha cordifolia opiz ex Fresen). Journal of Food Engineering, 91, 482-489.
https://doi.org/10.1016/j.jfoodeng.2008.09.031

Tawaklipour, H. (2009). Principles of drying food and agricultural products. First Edition. Aizh
Publications. (In Persian)

Zakipour Malekabadi, A., Hamidi Esfahani, Z., & Abbasi, S. (2010). Formulation of lavash from kiwi
fruit waste. Iran Food Science and Industry Research Journal, 6(4), 263-270. (In Persian)

Zirjani, L., Tavakalipour, H., & Pedram Nia, A. (2008). Optimization of banana drying process with
hot air and microwave. Scientific Research Journal of Food Science and Nutrition, 1(6):0-0. (In
Persian)

Zirjani, L., & Tawaklipour, H. (2012). Comparison of two methods of drying with hot air and
microwave for the production of banana leaves. Biosystem Engineering of Iran, 43(1), 73-83. (In
Persian)

Yv


https://doi.org/10.1007/s10068-017-0281-1
https://doi.org/10.1111/jfpe.12569
https://doi.org/10.1016/S0260-8774(00)00154-0
https://doi.org/10.1016/S0260-8774(00)00155-2
https://doi.org/10.1016/S0260-8774(00)00155-2
https://doi.org/10.1016/j.jfoodeng.2007.07.005
https://doi.org/10.3390/app9010010
https://doi.org/10.1007/s13197-019-04052-6
https://doi.org/10.1016/j.foodchem.2013.05.098
https://doi.org/10.1080/07373937.2013.858264
https://doi.org/10.1016/j.jfoodeng.2008.09.031

