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ABSTRACT

Deep fat frying is one of the oldest processes used to dry, cook, and formulate food products. The success of
this process is due to its adaptability and flexibility in domestic and industrial scale. Fried foods are very
popular owing to their good mouthfeel, high pleasantness, good taste, and texture. Foods absorb a significant
amount of oil during frying, which increases the risk of such diseases as increased cholesterol levels, blood
pressure, cardiovascular diseases, and cancer. The shift in consumer attitude and preference towards
healthier options with lower fat content has markedly affected the fried food industry. Numerous attempts
have been made globally to create low-fat products due to the excessive oil content in fried foods. There are
novel methods to reduce the amount of oil in fried products. This review aimed to assess the effect of new
technologies of blanching, microwave, and ultrasound on physicochemical properties, especially the
reduction of oil absorption in fried products.

Keywords: Deep fat frying, Blanching, Fried products, Microwave, Ultrasound

Citation: Tahergorabi R, Ansarifar E, Moodi M, Tahergorabi Z. [A review of novel methods of reducing oil
absorption in fried food products]. J Birjand Univ Med Sci. 2024; 31(2): 113-126. [Persian]

DOl 10.61186/JBUMS.31.2.113

Received: January 24, 2024 Accepted: May 27, 2024

! Food and Nutritional Sciences Program, NC A&T State University, 1601 E. Market St. Greensboro, NC, 27411 USA

2 Department of Public Health, School of Health, Social Determinants of Health Research Center, Birjand University of Medical
Sciences, Birjand, Iran

3 Department of Health Promotion and Education, School of Health Social Determinants of Health Research Center, Birjand
University of Medical Sciences, Birjand, Iran

4 Department of Physiology, School of Medicine, Medical Toxicology and Drug Abuse Research Center (mtdrc), Birjand University
of Medical Sciences, Birjand, Iran

*Corresponding author: Professor of Physiology, Department of Physiology, School of Medicine, Medical Toxicology and Drug
Abuse Research Center (mtdrc), Birjand University of Medical Sciences, Birjand, Iran
Tel: +985632381526 Fax: 9717853577 E-mail: z.tahergorabi@yahoo.com

113


http://dx.doi.org/10.61186/JBUMS.31.2.113

So950 Yo

OWE g (SIS S0 59T B 43 By Wi LS (g) B9y ¥ (5390

FAT 597 ml b33 M Gag0 yiwe T Bigstait plgll MU 1o Al Lo

bS>

b oS sl bl (s J (S (LS sle 42938 BV slad b (489 55 (23 o3lo (13 093) Bree (35
9 bl Wb 4wl ol cuidge ed e odlitel oliE (slaedygld emiVeed g By 0,8 S Gua
Gl g b Y (g pids cmgllae S Lolas] b & 015y Sl il ixio 5 LS ol > s piycillas]
Rl Ao olaglan Sy &5 WS o il (g (A F BB e () aBE o (> )3 IS Ll Hl )b 5y ey cuslie
S 4 GBS Bpae Jlod g (5,55 Lg) im0 Gl ) Gy g (Bgye 5 (B claglon (i HLES ¢ JgynlS o
2 08y Vb e 4 2255 b sl 0t 03,57y lalié o )3 g2y B b a8 o2 L Sl slaedysl b
095 Ol Sl sl sl 48,5 g0 oy 08 slredglid g el s s 1 ol5 Gl ¢3S E e sl
w995le (3 mpl ng Bl Bl yp 4 Gygpe adlae ul ) & 3 sy alay) (SEm slaedgl b

sl 0 A1y 0L5E po slmod )98 )3 gy ol Sl ogatas lerdsSsd Sluogas  Sgol

0AIE yos sB03 )31 3 (59 il RIS (golid e5a99)S0le (sl (e 05 e 15 S0y
DIFZIPE PV P D E P i (S pole oSl sale dlone

VECW/ VY iy VECP/)1/F il s

Syl e o (SUd)lS egys2520)8 e o sLlg)lS' (8 5 (55l (AT otils capdss g liE pole 0,5

Ol Ay iz iy (S pole o adls 2 S50 (lotnl Jolge Slaio S jo cubligg 015l ¢ sogas Culigy 09,5 T

Oyl iy iz (S pole oKl w5 eloinl Jolge Clidios 35 50 wuiligy 01Kl oDl sl ) g cuiligy (g0l 09,5 ¥
Obal ey iy (S pole oSl lge B sgu g Iniipagone Slios 55 j0 ¢ Sy a8l (535558 09,5 T

Ol iy sy (S pole oKl lge B punn souw g o goms Cliizs 55 4o o Sy 04l (£ 5809048 05,5 1) ghanno Bkinny g3 3K

S3hon5ed 09)5 =SBy oaSly —aizpy (S pole oK a2y e 3]
z.tahergorabi@yahoo.com : s9,uSJl Cay AVAVADYOVY : ples FOPYYYAVOYS : il

VY



1E Y Ol ¥ o bl F) 59

T W

»)uéw){f,l:blﬁ.&ubuolsdm

53 3 dA) s oo Jpame 4 iy s gpmll & S5; (M
loodjslp il e 5355 e > 3 &S Syge Sy
@ byl S jes g Blosly cand I 1) 38 Cugb, osdF
P & Sblie 54V 1) sl yres o slmod gl b 5l il
5 o 51 Aoy S0 o0 oo j1 b 48 sl ] ablors 51
GBI L (NNY) 35 o Jools 15 g 3 o el tmls
(oMo y 0 2IE w5y b 4 G JEMIS G pae 21T
LNF) ol L33l 0 g) oy o liE Slge yan 4 bles
Olie o2l yolate a4y (3bj Sl AT ol ) cnlpl
ol i oSy Lin s osig e e Jse 3 02
5 S Ol 4l g oogde il adS plol

- Cawl o3l 4y o, ool glalic CGpas gl Lol ¢ clossl

Ol Sl g (13€ 023 53 9y A
) pladl 015 50 ete e G5 laapr 5 oo,
SIS 018 el (585 5 (5] 02588 ke I S oo
i 2 sl slapmslig sl b o] s 4 L 3y
Spiar oeren 5 Ga9rs o sladl 5 (A D, E, K)
4 et G M el > & e lapigerge By
Sladss oyl ol Lolul p os Gyl 51 L(VF) Kl ege
I B egSye Wge mome wls Al ysls
9 i g)lon o> VO plie 4 (Bgje (B slags)len
By caby low 5 2o Vo by loj o pp Ve ) (Sste
2555 9 Ol 2 Bos B lagsilon (10) w2 JialS Ao
5 Syo jlaop ¥ Sdp o Gl 4 el Gl 4 gy b
Spae on b5 Jds 4 abe bgsloan ool 4 bgrype |y s yee
N g3 )lid «(Bgpe 5 slalon 9 (22 ol 5l i
LoLE S5 039y Gl ogadas (olojw gl (S0 9 cobd
& Gosbs il (LIl g) o o8 2 Blge Bpae
e lge Sl B S pae paw 9> byl sbayedS
15 adny e oble (18) 1S e oolial IS 5 oS
F S 2 e g (slonl (orladl oz (Kin b Jolse

Vo

3

400
295 el 598 s> > b slacslen ) S Bl
aerie [p S5k YO (BMI) (5 0355 ales (ll 45 3935 oo
Ol VA 3905 i & JVL L mpe i [p S 5hS Yo 5 5YL L
Febar @l 8(V) wen (g 8Ll s Lid e S5l 48
Ssilon Jro STy e (slacglon 4 Mol dxians Sl 31 L ]
slaglon (1Y) s gl (S g cobd By
Elyr > (SUj oS Jelos n et I S Baps (B
YO (YL ol 8l egS 0 duopd Vo e &S (gysbdy Cawl (g pui
Ut 1y Jlo ¥r VL 33l yeagSye sy VO e g Lo
lalie Gpas (o (S5 B8 b g (V) a3
Gl @Bl gpSady I (25T 5 w2 n Slali ool
he ooyl cul )3 390 il o sl Gl
Slagpg e Sl 0035 eje slagslen Eomd (I Caga
ol Yood Jlo o Kopel (HHS Y il closs 5 casdlas
ol ly o Gpae dlw bas jalaie 4 L ol,8] a8 aiily
YOV (VLS slp (2 Bpae 5 45 2505 dogi g M
5 ) 1oy DB Y o ¥ B Y 5565 (el e S do
2 S 103 YO b YD Ao VA B F llgss o 5585 el
Conl (2lBa]38 (o8 5l (S Bres 0258 (F) 23L s,
&b b9y onl (D) 29 odlitl giE (laodygl 3 sy |y S
& b sl A3y Jb > Copu 4 1 Wy Cato
b il o ya ondg s LS Wg clp o)l alepw
Y3 Osdt AT 2 @l (oo (35 E g )b (ol Ll
(V) cool o sloyetS s 5 o el ol 99 5 50l 5
AlFe PS5 o 2 2138 blge 1 Cgllas i dlea
Sl gl )3 iy omelysls 5 atults (omilisgsT &
e man Cabl (ll g (ad wab b 4 i & 35 o)l
OlaS 5 @ood cslogrd Uy dmgi g V3l STy 090 oo
935 Suid dwgy JSUS 35 g gadas pab g e dbol el

1 Health and Human Services
2 Maillard reaction



Ql)l&o@, u.gl),f)blb Lb)

sabg pw 2138 039118 1> e W32 Jals (ug s ba » $19

9 GBS el (pizmen slas gl ool () Jgia) Miloe g5
al Vped o (B Sl a2l Sl STy e
ol 3l g ead Al asYi 4Y S S coge Hled i
dge 1) (2lie odle CudS g 03,8 dgiome |y (29 o G5k
o Wlod)S ()15 Gliie (S 50> Bk (V) i
28y 3 (3,5 8lo a2 ) Vo-00) ply slod )3 s el
Jito L5y 5 005 Sl Jito 0384 w3l 48 Jlb el qopudS
b g b SibenS 9255 09,5 5 0d 4 ShunS 52 095 L
29 JHES Sl g cdl plSodal 4 jatie g 03> Ngn S
(YVIF) 93,5 o 9yl e LR ol
g Gnmdl Gelestn J(YoVY) dole g SOl
55 (> Cliogad 5 85y @l R (e 2 |) Cpol)b
w3 Jlesotey Gheghy il 03 3 LB sy )50 01 s
9 adB ¥ oV o 4 08 Sl an 0 AD Lo L gl by
9 Ve oloj 93 0 FyagS YV i3 con Sgulydgl Jlesiin
sy Ll gy ]33l o1im3 L5 gl s Jlos] agds £
3 gy S zo o> 4 blesiin el 3 Lo Jal3#l L
Cagby Ll cups (liee oy i &S (gyebay wCunl olie ool
oo ilial b3 saalie o8 e 4y VA gl jo
ge 3 8l yials (ol edle ) (o9, (Slgie (3 )5E
ladigel 5 2ald Kged e (GHbne Dol cugb) lgee
5 BINgOl (Y0) cuils 3439 Sgul gl b Jlos 5 005 (53]
Ol 22 1) Gomil 5 5008 gl slegitay I (V41F) olylSon
or GIE oS oM aejuw 2 OFg) e lals
Ji sl el ad bt o oh ol mls 6,8
sl 4l Ver gloj ©de )3 (dmojouw laghy o s
g g0 Ol L opmil a5 Vg e d el gl
st Spmpl g sed ople b les i Gladiges o céply
03,5 o Jald Wged & Comd ()28 g, i ) e
sl wlS s 3T (VHIA) o) Ken 5 35 dedese (YY) wdg:
b ofay el gy Opelbiles iy Jlesl loj g Al
ool gl 8 ddllas dyge dwsjiaw Olddad 0 SF

oble 9 9§J] (SY; Saws (oo sslon Sl y Py Ja\}c
ol (S35 oy 3] gloans Jsb 3 (1) el ol
ol 03,5 4o ABlS dawgi gloyauiS 0 paadd > pdye
oS @ bgiye 1) 15 3 ese saglon y3l Llidl & (g )sboay
Ab e (S8 Wb slaogus 5 (o )8 cdl o yiliél o S oo
awgs Jb )3 glaygdS 1S opels (S5 0ged )3 Sy

(VY) Col oais 0 ol alas

DA gt (213E g0 43 g, e AL Sby sy,
bog o) Qla 0 S ol eyt Gl Sy

(P Ep 5Egy b e 13l AB)ke oadE s (slaodyglp
S5 2he odle (uin JSB (3,8 e oloj g 5Las e
e oale Jodsu g o Buw b o i ddsl odlo ol
P )b bre JialS Coge &S Jolse Sy (V0) Conl odbF yu
e 3 W)ke 03,5 o 0 slaodglyd g (89 la
oo sla Sy 9 5255 E baee Mol (3)S Ep slasty,
5 oslitl (3,8 Faw Ay oloj 5 Lo Jlesl (14) i
5 ONS Wl (58 I g ofay 005 BB sleuby)
5 balped 5 (3570 bl Gl el 5 Wle
Oil Olie 2 (ng Ssysld b 4 sl )5 (V) iy,
odiy sl 0d)gl olendgSosd Sluogad g o, i

.)94.» & o)L\f:‘

(225 2 351) 52 o551
be )3 @y g by )l wlp oy 'p il
sy g 35Ny (2O &S Canl gD OT L By S8 L Lgbye
Sbaid plie il jglaied (Y1) WS el |y YU Ui
sie & aejns slaoré Ygoms (3,5 gy 5l JiB oSl
S ! et (YY) S9d o abjm il baB ol Vg5

390 oz oS eME e Y game MGl g 18 I 3

! Blanching
2 |_eaches out

VWV



1E Y Ol ¥ o bl F) 59

T W

»)uéwth,lsb&iubuols‘dm

Widged ey (PISEr i 2 OF5) @ Ol x D)
oy ol e VYl ol o esd pmpl ladiges
St Syl sl )3 00 (6 pm 5l slodises blhs 5> cazzily
b oduslio ;0 (Mo VO U VY) gy Jlde o 1) SWl ials
(30,9 YA B YY) el 23157 Joloro 5 005 (g o3l (slosigad
JReC WA KV VRS SN VNP SFRS S PY EV PR VR R
e ok J) oS Wl ply > lid esle il ksl

(N Jga) () ol mjiann €8l (55 5 S

2995k

b Gubliseg il glgel il I (piSu gr99)50le sl
Fotlo V=N zge Job g 5yalSe Yoo T e v dgi> (il 3
Iy 5008 le g SO Sl (60 glael oo wciuds )3 g At lga yo
5 ol axdil b aolds ;0 (o uilS,8 Ly & glael oyl il
@ B g Gyl (gxaS Wy 5l (e (551 dbml sl LIS
dge slasslge a4 Sy cuml g (alesd slotisy s
slacaie mggole dowg @ (35 )5 (T0) s (2l
PS5 5 <oy gloj «gipl Bpae 3 psrddpo dex L
9 b Shy dbml g Jpame (Bl dgme 5olsS (35
O S A e 3 0 4 paxie (5SS pladle
e lge 3 Ol yeas b cov oMl 4 09,0l by
Cogby poud 4 ymie Jpazme CEl6Sy (olo)S by Mibs
5 Cusboy il ol (Y7 FY) 39800 9,50ke b ale)S (3>
03l 2 &S Gras gy 4 edlgw CubS ol e Ol
d9pce Bl )l dgrg Sl Wl 0dd Jlagin sgySole
oy 4y CbgS d9d camw CubgS gl Cugby (YL (slgie
5l olad 93 sloJgSUge (o (Som 2 J> 4l g 0sb )5
(YA) Gl grSole Lasoma

VWY

ForokS ¥eog VA (sl uilS)3 cod wgalp gloel jlsingh
glool 5l oolawl adds Yo Cde a4 aalh g e O g
b ofe) de (il g liome 090 4 ()3 93 1 ) gl
o LlS 5 b Sgolp glgel 51 adlitl a5 (gygbods Sl tals
b ofey @l il VL didy Yo Gt 4 FpmlS
S 5 Spold b los i 6 (Vo\F) )5u35)5 (YF) azily
allas ) Bres (5 b e 0f5) ©l Gy
Olej 93 53 Fypoks ¥r (il cod gold jlas iy dgel
We N0 slaled j3 (0,57 (b Jlos] 4By Fr 5 V-
Cygo agl Y8+ 5 YVe A Qv e 4y 0,5 Sl a5y Ve
4 ol b ok Slog st sladises &5 3l oLt b cd S
S oS olw dnyd V0 0,8 Faw slod 5 4aBd ¥ e
Co Ggolp jlad iy Bl Cuiores D 1) (489, >
Srmpl Sledia b 4id> Yo Gda 4 pimglS ¥ Ll
3 We 9 W0 (38 Eyw sbaled )3 ¢ig) @i als el
(YY) Bus ol,8 ol
slod) eyl slajall 51 (Y4VA) o, Ken 4 Zhang
Ve BY Sl spml glej 9 008 5lo 420 A0 620 5l g a3l
i1 e g oeilee] waiSlal (cbad i g5 2 (43>
Gros Uhg) 4 oMbE e i ey (s S5y g Al
Ol & e syl sl oS o L gl W3S
ouiSlal cbad > galS JEVY g J¥AUA JEEIY e
g GMae (YA) cosl ord iy 4 el STy cndil]
o2 olie 5y 2wl Slesgin A (Ve0Y) ohes
oASE o i Sin el JiS) 5 eniSlol (slass
Vo Sdo g 0LS Slo a3 Ve glod ) (g pmpl D)8 g
3ot sl ST Gl sgome 595 sl cunlys aid
b (Vo)) ol Ken 5 Pedreschi .(va) ams ials )5 7).

St gl b ol )1 T (sl Jgloms b Ol 53 50 5]



Ql)ls.o.bg u.gl),f).blb Lb)

sabg pw 2138 039118 1> e W32 Jals (ug s ba » $19

A pur (53,9158 (g, Lo IR 1 6 e 3T 1Y S

=

Lo

oiRgG Bus

e b bt pmsl 5 508 ple b it slaaised
239 03,8 ol Aiges 4y Cumd (565 (49,

2 3t S5 ! Sl 08 Ut
9 3258 09le sl slp 4B Ve ploj e
1 OIL s pmpl y dids V8

2 x5 o oplelesihy b
it 3 (R ol el e
SIS oS oy

ol Jlosiyiyy (ale osle )3 (E9) slyizee (35 Gy slod I3 L
il ials ghlande LB ol 4 ckish gy b

2 AD slod b g Ol b (s pmpl e
@8 ¥ oV o 4y ol)5 bl

P YV 55 o gl lahlos i
B Y o Ve Gloj 9

2 O30l 5 S pm il jlesiin »b
Slaogad 5 ) i il ol
0By 95 (g

(v%)

b 0fg) i (Bl g ome ©ygo 4 Guil)h 93 58 )0 Cgolid gl
5mshS Fr Ll 5 Slyp glsel 5l edlitl &S g ysby o ials
Aib 1) gy il o SRl 5Vl B Ve e

¥eoog YA sl (il cov wawlyd zlsel
Vo e a (il g liome ©jg0 4 55 ppalS
44,83

Jlosl oloj 5 il sloulS 3 5T
Gl gy ol Hledieles i
o) Olabad (3,57 5w (b 489,

(V)

94083 Y Gdo 4 Spm ) b ok jlasi i sladiges 45 sl LS gl
Ll 1y 9y il (eSS ol ax)d VO (3,8 Fiw sled
Ve Sk $agl B S8 o8 Sipld s b pen
Ero slaled )3 o) e SRl el pmpl Jlesite b dS

L4 0,5 Bl 4 )3 Ve 5 V0 08

Foadh B lS 5 o8 Spold e
o b Jlos] 4dd Feog Yo o 90 )
4 Ve g We N0 glaled 3 08
agb Y& 5 YV AL Ar e @ 0l)S ol

LdS g

9y Srml 5 Cpolilesiin pb
RS T b aeiiam ofg) Ll

TXAN JEEIY Ol LidlS 4 joxie d)’rv-‘)j old a8 o ol s
iy 4 del Jo)ST g 5kl oaiSlal clanid j5 gals ZSVSY

Cawl 005

9 31,5 5lo 45,0 AD B 50 5l g el slod

aady Ve U“j'd){m{}ﬂ OLo)'

slasd e Gsy 2 wpmyl b
5 4l ST liee g ol waSLo!
OADE pu (o s > (Pans )

Jobds Cundlgy 48B3 Vo Cote 4y g 3,5 ko d4n )0 Ve slod )3 (o]
md ials 3 7V 5l i 1y el ST oles (sgiome (550

A b Fe b qgpmpl slayell

a8 Yo by ol g 0,5 sle

Sl e g5y x peeil eb
b by duel LS 5 oatiSlol slais

OMST y0 (S0 jiremw

izl |y gy ol Jlade Yl ol 3 0rd (el sladiges
ly (Sl Gl S sl Jglme )3 008 (531 w3l slodiges Jlie
2 okd (5 w3l sladigel b dulio ;3 (12,5 VD B IY) (29, ads o

030 Ui (103 YA B YY) oS’ 1,187 koo

Sl b oS 018 L_d] glaJslxe L |

o sladgoe b T spmpl b
Ol 2 ) Sy Sl b oS )18
OMIE p (Suojamw )3 (9 i

g JB gt g ©pso 4 lesiy 9 cnl 8 2 LS gl
2oy ¥INY 5 203 YO e @l Ry gt 5 Cugby s
9 b b ookdFe sadiges sl bS] ol b ialS

28l ks 1oy ¥5/) - L la sty

bl (SOl e lodi b slasi ey
ol p galS) Gl b g 4l Y ol
S sl a3 A bod 6yl e i
428 0 ¢l

5wl Sl gl SSb
S8y Spmpl Sl les iy
2l ST 5 9 lyme 0,58

A () g OISE o (o jiam

(vv)

Wges by, olie 2 siste SIS (6wl o i 45 31 s gl
Lulpd cutly 028 p (sladiges (s29) ol (AR g pus Dlogas
f D sles > B> 0 e & pmpbledin sl e
4 38 Blo d2p3 WA glod )3 (38 Epw Ly e 9 305 B

il e 4By Y e

AD clod p> aiBs Ve g B loj) opmeil
(3,5 lw azy>

Voo g M08 glod) (05 g U
(4B Y (sl 3,5 (il a2y

oS B Oy Gredl S
b S 5 elerdsSund clalShs
A w2 00 JoSxie

(%)

2 SrmFl o5 J e 008 G olos 5 pe] slod 586
gy olie 3 oLt )l o a5 g (4SSl Shy
9 bd b )lssine yoba ladigas (olidgy 9 Cb (i (1) lgie
ot bulyd A (Ster (25 G olej 5 el Ol
Sloj 9 Spmil lo g lad 4B ¥=00 g 31,5 b 4o )3 VO | cansdyle

D9y 4By B (08 F g

(215 Bl 423 Ar B 54) g pm3il (slod
(48220 61) s pmil oo
(4> 2 B Y) 03,5 g oo

Ologad 2 syl sled 5 oloj b
Pb o 0P U Gl g A5
0303 58 ()2 3590 0ABE o

(%)

VAE/E g aop0fe aals diges d dwel Jo)ST (slgime g gy oleo
Oy by 9 el b osd Sl Gsad 13 g S5k p )5S
bl el aoys OF awel ST (clgia 9 a0 yd Yo e, (slgie

Sl a2y (Voo b 80) oyl slod
A8 S Gdo &

(ol Gi9) 2o ¥ Sy by cbale

2 OFS G 5 S rmilles i 586
5 > 9 leedsSnd Sluogad
wkbgpo joo mer dal ST ol

)5 )18 (swrp 90

VA



1E Y Ol ¥ o bl F) 59

T W

»)uéw){f,l:b&iubwlsdm

Rl odd Gl ég) JS e & NS e plo ey lal (S
Wb o 355 Faw pEin o olie ool jl ond s O lade
i) sl i ol oole adg) g, 4o b oyl ol (VD)
sal jido (35 e Sl B o 3 M3 esle 31 5 g,
Jeslil 9y il il slagby, S (S gy ul I og
ol Jgame gl Cugby il 995l Hles iy
Jgeme lagdy) 4 (35,5 b awalie) 1890k )3 (13,585
Gpas 3 ppabpo 4 olge dex o514 5)b (ool (bl
Jypaze (Bl6Sy om0 (3505 5 <y oS loj 55yl

(Y5=YQ) 5,5 o)Ll dlge 1o Lun sla g ol

SeS ) sledd Gy ool 3 (V- +2) olySen 5 Adedeji
o D90 &y CSU () e (b gy ©d g e JU
W/Q) @olite glacs)sd b axdl oyl cov laaiges Lol ),
Pl ofe) @l b e ol 929)le el &5 0 (LS
L (V--q) ohea g Ngadi .(¥4) .cewl odls [ials & 8L
Ero 8L 5 1) gy s simuly sg,Sole glel 1 eolitl
crge (w3l Gloj Il iagh cnl s B ins ials
Of9) bl i 3 g9 wlie edle ,d dgvge ST Ol zals
Casby ol 45 e dlgo (FA) 3500 e 4 oid s
(¥5) cushs sinlss g5V gy Wil olsee aaaly azaly oY

BAIE gt (349148 g, i LRI 1 919,S0le 1Y Jgua

&0 =W Loy JRE-L Yy TRE-REY
olej 3Pl Brae 3 (arddpo 139 )S0le 1 Jleinie Llje
sl BleSy gy 25pS 5 <5y ol sl S b s s
O Jyffm @9& e o ;Pf 5 o °"95 posSole gl saeys 7 7 J 5 2955 o
bl g e (85)) bis e yaxie g)ldley) sl Sk OB o (o gy 2>
L gla Shs
ENE-Y1D WIQ) 415,Soke cglize (glac s i p
s sl b el i e . 9 e JE SenS p sl slag 6
(¥2) o) ials E e 8L o 1) 84, ds il 509,k zlael YW g VO YY) @olite slaled 3w

OMBE e (35 Bl 4y

Ero U ()8 e (b gy

CSy i g5y5ule B/VY wi/g Gy g oS cusgS il Slalad
Gros Sogo 4 S le 423 WO (glod )3 g 5 4D
sl l) > EF O‘}:.o u,a).of DASZ

(315 olo a2

CubgS Olabd Ges (9 SEme b opp
E oy

(")

2 baiges (&S sl Shy dge » PG Sl jlas plos
2 b Bl 0,8 Faw slod izl sals dged b duslio
OS5 Em ploj cudh Gugr clbll 5 85 wasb) lye
bl Cogby ol g g ekl (B p )b
ol Glie g (e p 299l b adgl ol Jials

2ls s foigne J oy Sy

(¥ 9 70+) sggrSele b pad S e
(51,5 ol do)d W BVA+) 3,8 & slod
(5T 61) 555 & ol

5 maSele b 00 s Jlesiy b
5 Casb) slge liem 3 25 G kS
syl 5 Ghe Cwslh (35 )
8,5 )58 adlllas )90 (e (e ()

2 599,50l 10 0diF yw g5 CudeS sla Sb a8 By L gl
P Gbme Gl oy ol g gy Ll Lials e
Cls (3,5 E e Jgene ) b ammlie

PN 5 T aw 93 53 9299, Ol

2 929955l (13)S Ep g g3le ()5 w0
50 o6 Culgs ol AS sl Shy
855 )5 dwglie

(%)

OBl wash) (i y b Sl e ole Jlediin
e by cdh bage cdl o35 by i
Bee 0lei b sageySale Sl Jlosd oy el ndiges (SaSs e
g0 0,8 5l dyd VA (3,8F s (glod g dalBy £ ke 4y g

Foo e Tee ooy b sisSle ot
FEIRD A g S T P I WA PA TR

Yoo g Av Ve glod 3 (3 SF 5w w8
oS ol asys

5 Ofey 2l 299Nl e i ol
Bros 0MIFyw (duniuw (&S o Shy
b )2

(%)

Ly 028 & 0o eqggySole )3 (358w o8 23> (L5 ol
YW UOA I diges 484y (slgioee g 2> LialS dops ¥ Y-
M55 mgele Ghale)S Jeuily addlas ol > (2ol a0y
Fe SS9 S gy Ulgime b eddE e Sl dejius

Wby ol

(3255
Bros (P b S 5 b ablir ©jp0 4

ol pialS ylie o599, Hled i S
WD gy 0ADZ g (Sl e )3 (9,

V4



Ql)ls.o.bg u.gl),f)blb Lb)

sabg pw 2138 039118 1> e W32 Jals (ug s ba » $19

e i ) a8 T le Lib 48 48 e ol sbul glo K
L5y gl Ole LS 5l ke amelingls” Jolye 0l Tole
b bols by s 3550 3 (FVFA) o] pas Mo g Ol
Ol xly pas ol ol e o5 29800 lgie blu] 43 >
aloyo 13 48 | sl (oLl g blusl 5,3 b o oy JUis
P &S Syeod ol yide ole 30 4 58 lisl olie blu!
Al ol 1S5 2gb 0 @) ol 5 558 ke (oLl 5 2
G Ao (YY) 20,5 o Jlow ao U Ol glad (i0]58) oo
b AT s o L3l o ] (08 (De (o grailingls 482
D50 Gpelgls endy (Sl Sl by 65yl
gm0 &S Cul 0030,5 &) dio; pl 33 SeSLsS (slasyes
die 4 ol e (V JS5) il ¢ dab 55 dag]
o3 W5 e ] (45 (Mo &5 S oo os (55958T,9,500
Joamasl Yoo Poleo (g)lid g oS ol dnpd Deee dgds o
o8 My Ojl> Vb Sl lie ol 3529 cnl b gdee
2 e bols 15 sl SIS b 0395 59y p Sl o0
g Wl G gy odlallGed b Sy o] 5l g 5 At
iledr (FY) 59)00 s bame 4 (2UsS (loj e p3 &)l
GNP S o oMb e Cep o cusl ad oyl S0
(FANQ) wil o adl ja )0 wgmudw 4y d)lle Ve dals
Sgdiee piio o] 5 glsel & e Ll 4y o> 5 )Lt (e
4 Wil ke Jl 55l e Vb glod ag clde )y (S

(¥5) 350 00 Mgi G 398l Zlgal 39,9 doeis )

2 Pressure Liquid
3 Pressure Vapor

) sasSale b oy i b (V4IY) olSen 5 (huogs el
Ero i CubgS Slabad o (35 E w0 (b py JWI SiiS
) ol b Sl il ol (b 555 s
booad coy Gl g 'l 008 Ere b S ) das
YD) bod 4w 5 a3b WO U jao I Jloj alold A 55 555,50
dojlogs ol lo | BabE e (3,5 Ble ax > Ve 4 VO
G Oygo & DS Sle ax 0 WO gled 0 uw g L
Col popen BB 1) app gme Gl (S WWASE
by GE VAUVA B /oYY adgaze (0 esy Jnl ey
$o gy il gyl Joges (59 5 &S o (gl Jlb (555
(F2) 3,5 puis Jgo p JgjoksS OV/+Y b YAAY [y cdol canday
(Y Jos)

"’9"‘)3
FooS Al Gl (8 b (2lgel @ gl el
glaol )b oolo lame @y Lo Ll (gl a8 2ad 0 3ML]
o] Gl Jg )b Ggw glgel b (o3l canlids @guolyd
W 5 M) glal (565 )l ey ) i sl
S8 03930 93 33 (liea |) Cgol )b glgel (FO) sl (5,25l
Wiem2 YL @)é A KHz-V-o KHZ cool uls,8)
5 yeS Ve o o KHZ =V MHZ iYL (S )8) Cagns g (Vev o) e
do eSS delas b Seo zlgel 4 )8 canail (W/em2
(F7) 2295 o0 Bgwlyital b ©go 503 (g3l glgal ol algis
pboa (dlosyty Vb i b @golp gloal 15l > o ke
Ojle 2lioyi> b oamligls iy 3k bl (omlisls
P ab el sbols (b (e 5 A5, (JSut5 I
ool dan s (golp gl cusl S5 it HLib sl ]
&5 bld e bludl § (olal sleas > 5l JSie

ey (dlyyily glad pl g3 4 s ) e JeSdge

1 Struthio camelus australis



1E Y Ol ¥ o bl F) 59

T WD

»)u‘,;w)g.'f,lcb&bbwlc%

2bj,Ls b ale lo o> UasSH b Abbg 8

W & ¢

w0 G3dlo pilo g Sus
(202l Jiilod Zhuw U 3,95 )

(b i) gl 51

(0F) waolyd sl (b )3 Clo JSUid Jolpe 5 omlbisgls sayay - JSuo

g A ples 9 53 (35 S Sl 9 Fpeeks Feog VA
O i Ol (9 35 (Ble 423 Ar glod 5 add
sbolos > (uejinm Clalad (3)5 Eyw By (35 Epw
YE 9 WA Y Fe Sl a0l S ol a3 Ve 5 VY. Ao
(SHS9r Siledie pshie @ cpl p oMo S pbsl 4l
G5 ol > ity 225 Je b b stilofl (glaodls
S Olgiedy Wgwl gl 5l ealaiwl a5 wisly lis oo a3y
S 9 (o5 Slhogad deme 3 cwle (S ael )
dadiges (SaSsz Olie Rl dler I 0AdE e Y gare
5 Liglams (F1) 5,5 5 s ST clidss » Wy e
Foog Ve il 93 0 gl Sl 1 (VIA) oo
9 ) Sheml xSl Jlesitey 5 483 V0 Cae 4y sl
Olaad gy Caslu ¥ e 4 S Jglowe dojn ¥ 5 ¥ clale
Slod ¥ 53 5055 &l o] s 42 g 045 Jlasl (pmjipm
YE 9 YA Y £ Gk @y o)) 8 il a3 VA4 5 VY. Ao
5 Oy 2l gy B8 sblesiin 8b A5 pbl 4l
sly 9 €85 )8 ot g i g (wyn 090 (e GBS
Ol <0255 Eo W0l Lulyd g Clieas 350 9 siloie
9 ©pel boadilad iy rejome Sl 2 ) Ol
Ol el (Goml (63l oty b )y Sjam (6]
W0)S 0ABE p (e B )3 () o (e S e

4 e Sjeml Sl olyen 4 Cgoldiles sty 5l edlil

'\

2 2182 dlge IS 156 Sy o ietes gl gl (lsie

Jaamo don 0 wmd o il olie edle 950 5l 1) Cugbs,
W Clr b fg & Wl Jeb s
5 Jgie coblus 5 Lobal sbxyl b gl ol glsal (FAD-)
5 295w )Se sla JUIS S el olie ole > (| il
28 bJUE ol dawly 4 Jpame Sl ol zo Jues
s alS g oli o3l I O g5 cgpu el &S (F5,0¢)
b 005 Ere Jl U8 bdiged adgl cusb, lye
L 45 55,8 olsie (YV0A) o, Kan 5 ol ledass (FV,0-,01)
0 Ero J1 S el b oolen gl gleel 384
5 A o inlidl 1) diges 31 4 jeusl Jaloee 3585 ¢ o i
OBl 4 e coles > &S ad) Vb (oS Ceo g (prizmen
oS el Hlanl g o ooplpls 33,5 o adiges > dsl ool
Wl 5l 8 lesiptnlesinin olyis 4 Sgwl gl ) edlatl
oloj (Bl ugby e liml co s Gl el (35
2 3250 ofse S 4 a8 ol (nzpn 9 05 Epw
Gk onl il g (cwlie slagly g uilS 5 33) 29 (2138 K90
Wxl g 2l Jpame 3 (SaSe Ol Gl 4 e
5 Liplamd (AY) 25 e e ol oS Gluogad daue

o8 9 5> guldsl Jlesiia Sl yp & (VVF) oS

1 Sponge effect



Ql)ls.o.bg u.gl),f).blb Lb)

sabg pw 2138 039118 1> e W32 Jals (ug s ba » $19

(7 o) (0Y)

B s (§02,91,8 (19, i LIRSy g0l 1Y Jgsa

A0 ldigel 4 Cand gy Gl ol Jbae alS

=

o

iRg3y Ba

2 clie Gisual gy S glgisa gl gl 5l eslizl
Wi dadiges (SASsr 5 Ofgy @i Ol palS
sl

Foog YA (il 3 93 > gl p Jlasiyig il
A gles 53 53 ol sl i losi ey 9 3,0k
o g oS tlw axy Ar (glod 5 4lBd VO 4
9 We V0 slaled o uojiumw Slalad S
9 VA AV £ oo oS ol ax > VA

a5l Y¥.

o Syl GpSl g Sgolip lagin b
LBy (o jmmw Golabad (489 Lla ialS

o e oigine Sl el (Shoul @ pSl e
Sooolitel La0)8 eddF e (cuejiumw Oldad > 4o,
oielS 4 i (Sieul 6l olan 4y Sl et

B 503 Sladiged &) Cud gy i Gliee e

Foog Vo ol 9 0 cgold lasiie
Sl ety 9 483 10 G & el
4 Kol Jolowo doyd ¥ o ¥ cldale 43 50 (gjeml
sl uojumw Olbad (gg) cels ¥ e
@l ¥ 50 98 gy sl ol Jlioay 5 0
S Gl 4 05 Ble ax > VA g Ve N

A5 plo] 456 YE+ 5 VAL AV

) 2 Sroel xS g Sgolblas i b
OABE o (o s Silabad (89, Ll ytalS

(ov)

njicas (305 w5 B Jend b olyen gl b glgel
g Ao Gl 1) daed 3D 4 jewl Jslowe ek
4 e ol > o ady Vb (oSl g rizen

23)5 5o iged 3 adgl Cagb) ialS

GO pulS)8 93 )3 Sgol i slod i slosd i
Fasks  0e
0 o V0 clale 9> 2 (30wl d)&l)hwuw
Oldad g9y Colw ¥ e 4 Sod Jolowe by

o3 Jlael (njms

g 4dd V0 G 4

S50 2 Srenl Gl g Sgol slagi i 45l
OALE oo (o jms Silabad (29 G jialS

(¥a)

(488> £+ ooy 5 lg Y2+ lg) Cguol o iy (e
YVISS) wojms o Oy Slyme (g BB jsbay
L il (ws )y

See g FA- X5e FF AV-) Gid b Sl yp
(<l
(488580 g8+ ) (macigold o

9 Ofgy Pl el sy Saold jlad iy Sl
290 (o e (S S Shy deke
85 8

shal xdew Gbled 4 e Ggold e e
Gy ofgy ol e g 0l iulial |y (o0, ol dwlis
O3S ey 2Rl 5l JE (Gl hg) S e 4

D)3 ouiE w slalie eg) il ials ) oo el

P (&g Fer g ¥5) Gly 93 b Cgolb jles

Ay P Cde dy oS Ve il 8

by Alwlds olgd Dol jlag i S
oMl () Cla g 3o o Shg
L85 B pr 3)90 0ABE o (Sn i

Slp e 35S0, S plaie 4 Al oo Dgol b )led i
g BB A s Sho b o o8 e claeSt Al
s 1,8 eolatal 590

gowo) ilite slages L alped gV
Juon S lsS «wwlfd oy (S
(Hobo Jsio 5 lsko Jie

Sgolyd b Lo i

5 Alped Gl clggVed b
losdisipd luogad y Ggolydlad i
W8S )5 gy 390 0ADE yo 0 S

(¥A)

+Ogolyd ol Hlosi i diged D Cogby (slgime o yieS
Lok loss digad 3 gy Ll (lie (%S g dg2 jews
gy S ol &S 08 col wl we Gl
cldisas 0 4Eg) e il dly She Hlesin

@ Cly Yoo 3 J5mslSYA) Cgold jlesinin
(4885 ¥+ o

(4B £+ o 4y S J) jowol jlasd i
day We 5 N AY) Ld 08 Faw

a8y Ve g A F F Y oue a (3,5 ol
9 «*

Olye (2l ewsl 5 gl Biled ey 50
OASE pur (pyd (o gy i g Cagb,
D gyt Bres

WY



1E Y Ol ¥ o bl F) 59

T W

»)uéw){f,l:blﬁ.&ubuolsdm

5 oolil b ool 0 S e s oyuin gy &S wle
FE e @ Gl (25 G Coto 3 g slaanl
shzudsel oy cnl S (Bl ) o Gl (slalaaMe
sshte & IS 5 CpeS oadgsw loedygld dbml

ol dnals D] Wl 4355

9 oo &

Sgue sy &8 3l Gl ()8 G slagtyy gl (o)
(P Ee sCadgie p ade g oadE e ladige CudS
Mo o &S b 1) sl opl Las claSisS 1 aalata!
b oizen )8 Al (0,5 g a8 5l S kS il
b Joame dawg Blg o agyglid glgl cuSy aS cunl o
e 055 e slaghy) b &S WS ph el 1) i cedS
S35 sy o] lalllas oS Canl S5 4y p3Y s oliws b
poade Gy e ol Bl g olesden GlapuslSe e
Lol 5L 350 calisee olie Y game 355 (slacydgie

O g8 & Lo
) adlllas 9o Jlse L;olo.: 5 Olf).;misj FALY
Sl sl Gl wpew i 2l BB ulg g o by

b Sl
2 odlie 35 595 gun 45 Wyl 0 pMel Wlis BN gs

) gy Sl ingh

(S 5 4omaid
bl (slalie glgil Cbyme oanld Asy b sl (claams
|y oolel (lalié 5 Lot Lidk ki (slalié oylodg: 4slys
ol 0055y sli 1oy ¥0 5l i (oal5 ime el
Sl ohg @ ofgy 3> | Gl Gpae (b el G,
Aot 4]y pladl codlo o Canl (o (slaygsl 51 (S gl
sl s ¢y otel 381 ol® sl lons 4 Ml Jazs! 5 3513l o
sl b agh cpl 0 ASe 2l | ol g
Slogas n | Sgolp gl 5 599Kl (a5l
sloodjglp (g, la il ogad & (alesdsSysd
I el oyp @l 85 B eyn 390 sadEsw
5 Sl sledite ) oslitul &8 oy (LS Gl claimg,
Ipj ol (il ]y o) o lise Sioml Joloee 13 (5y9ebgs
92980 Jpaa adgl Cogb) (liee (R o aslesi A (0]
Cud Jlodygl b (g5aS gy ()5 Gy lp (b a
b gl glgel 20,5 o o (55568 (58, Coled ) g 3 0
Uit el o olie ool > Jlgte slablus] o (bl sl
davly & Jpame Sl Ol g5 St 9 (295095 S0 JUK
5 it ook I Ol zas o el & 33,8 o VS )
O3S Ere Jl U baiged adsl Cagby lge iy ialS
SF%e U9y 005 T 3l U8B masole glgel (imen 9 o0
Slyme 2o (e 03,918 1> adsl Cugbo) (ljee Sl (sl
SVl L9y 2 213 Slge JIS,5T (Shy on peke sl gl
0903 31 1y Casboy slal olis dlge (VL Cugb) )0 Jlod &

Jols (55 JBdonie Jpamo dous )3 cdd o iulj8l olig sole

&b

1. Moodi M, Tavakoli T, Tahergorabi Z. Crossroad between obesity and gastrointestinal cancers: A review of
molecular mechanisms and interventions. Int J Prev Med. 2021; 24; 12: 18. DOI: 10.4103/ijpvm.IJPVM_266_20

2. Tahergorabi Z, Khazaei M, Moodi M, Chamani E. From obesity to cancer: a review on proposed mechanisms. Vol.
34, Cell Biochemistry and Function. Cell Biochem Funct. 2016; 34(8): 533-45. DOI: 10.1002/cbf.3229

3. Tahergorabi Z, Lotfi H, Rezaei M, Aftabi M, Moodi M. Crosstalk between obesity and cancer: a role for
adipokines. Archives of Physiology and Biochemistry. Arch Physiol Biochem. 2024; 130(2): 155-68.

DOI: 10.1080/13813455.2021.1988110

VWYY


https://doi.org/10.4103%2Fijpvm.IJPVM_266_20
https://doi.org/10.1002/cbf.3229
https://doi.org/10.1080/13813455.2021.1988110

OLSen 5 2LsS salb Lo, g 238 SB3,9T )5 )5 HE9) L33 JEAS (9 SUBI) 2 $190

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Lumanlan JC, Fernando WMADB, Jayasena V. Mechanisms of oil uptake during deep frying and applications of
predrying and hydrocolloids in reducing fat content of chips. Int J Food Sci Technol. 2020; 55(4): 1661-70. DOI:
10.1111/ijfs.14435

Shokrollahi Yancheshmeh B, Mohebbi M, Varidi M, Razavi SM, Ansarifar E. Effects of Temperature, Frying time
and Lentil Flour Addition to the batter formulation on quality of simulated fried crust by using a Deep-Fried Model
System (DFCM). Iranian Food Science and Technology Research Journal. 2014; 10; 3(1): 266—75. [Persian] URL:
https://ifstrj.um.ac.ir/article_33993.html?lang=en

Liberty JT, Dehghannya J, Ngadi MO. Effective strategies for reduction of oil content in deep-fat fried foods: A
review. Trends Food Sc Technol. 2019; 92(2): 172-83. DOI: 10.1016/j.tifs.2019.07.050

Ananey-Obiri D, Matthews L, Azahrani MH, Ibrahim SA, Galanakis CM, Tahergorabi R. Application of protein-
based edible coatings for fat uptake reduction in deep-fat fried foods with an emphasis on muscle food proteins.
Trends Food Sc Technol. 2018; 80: 167-74. DOI: 10.1016/j.tifs.2018.08.012

Jia B, Fan D, Yu L, Li J, Duan Z, Fan L. Oil Absorption of Potato Slices Pre-Dried by Three Kinds of Methods.
Eur J Lipid Sci Technol. 2018; 120(6). DOI: https://doi.org/10.1002/ejlt.201700382

Azahrani MH, Ananey-Obiri D, Matthews L, Tahergorabi R. Development of low-fat fried fish using a two-prong
strategy. CYTA - J Food Sci. 2019; 17(1): 882-91. DOI: 10.1080/19476337.2019.1661878

Ansarifar E, Mohebbi M, Shahid F. Studying Some Physicochemical Characteristics of Crust Coated with White
Egg and Chitosan Using a Deep-Fried Model System. Food Nutr Sci. 2012; 03(5): 685-92.
DOI: 10.4236/fns.2012.35093

Pankaj SK, Keener KM. A review and research trends in alternate frying technologies. Curr Opin Food Sci. 2017;
16: 74-9. DOI: 10.1016/j.cofs.2017.09.001

Adrah K, Adegoke SC, Tahergorabi R. Physicochemical and microbial quality of coated raw and oleogel-fried
chicken. LWT. 2022; 154: 112589. DOI: 10.1016/j.Iwt.2021.112589

Ansarifar E, Shahidi F, Mohebbi M, Razavi SM, Ansarifar J. A new technique to evaluate the effect of chitosan on
properties of deep-fried Kurdish cheese nuggets by TOPSIS. LWT. 2015; 62(2): 1211-9. DOI:
10.1016/j.lwt.2015.01.051

Oke EK, Idowu MA, Sobukola OP, Adeyeye SAO, Akinsola AO. Frying of Food: A Critical Review. J Culin Sci
Technol. 2018; 16(2): 107-27. DOI: 10.1080/15428052.2017.1333936

Al-Asmar A, Naviglio D, Giosafatto CVL, Mariniello L. Hydrocolloid-based coatings are effective at reducing
acrylamide and oil content of French fries. Coatings. 2018; 8(4): 147. DOI:10.3390/coatings8040147

Tahergurabi Z, Khazaei M, Obesity and Angiogenesis. J Isfahan Med Sch. 2012; 29, 172, 2899-294. URL.:
https://jims.mui.ac.ir/article_13691.html?lang=en

Zhang X, Zhang M, Adhikari B. Recent developments in frying technologies applied to fresh foods. Vol. 98,
Trends in Food Science and Technology. Elsevier Ltd; 2020; 98: 68-81. DOI: 10.1016/j.tifs.2020.02.007

Sahasrabudhe SN, Staton JA, Farkas BE. Effect of frying oil degradation on surface tension and wettability. LWT.
2019; 99: 519-24. DOI: 10.1016/j.Iwt.2018.10.026

Shokrollahi Yancheshmeh B, Mohebbi M, Varidi M, Razavi SM, Ansarifar E. Performance of lentil and chickpea
flour in deep-fried crust model (DFCM): oil barrier and crispy properties. J Food Meas Charact. 2019; 13(1): 296—
304. DOI: 10.1007/s11694-018-9944-8

Ansarifar E, Mohebbi M, Shahid F. Varidi M. Kinetic modeling of mass transfer during deep frying of coated
Kurdish cheese nuggets with white egg. Iranian Food Science and Technology Research Journal. 2013; 9(2): 126-
37. [Persian] URL: https://ifstrj.um.ac.ir/article_32589.html

Bingol G, Wang B, Zhang A, Pan Z, McHugh TH. Comparison of water and infrared blanching methods for
processing performance and final product quality of French fries. J Food Eng. 2014; 121(1): 135-42. DOI:
10.1016/j.jfoodeng.2013.08.001

VWY


http://dx.doi.org/10.1111/ijfs.14435
http://dx.doi.org/10.1016/j.tifs.2019.07.050
https://doi.org/10.1016/j.tifs.2018.08.012
https://doi.org/10.1002/ejlt.201700382
https://doi.org/10.1080/19476337.2019.1661878
http://dx.doi.org/10.4236/fns.2012.35093
https://doi.org/10.1016/j.cofs.2017.09.001
https://doi.org/10.1016/j.lwt.2021.112589
https://doi.org/10.1016/j.lwt.2015.01.051
https://doi.org/10.1080/15428052.2017.1333936
http://dx.doi.org/10.3390/coatings8040147
https://doi.org/10.1016/j.tifs.2020.02.007
https://doi.org/10.1016/j.lwt.2018.10.026
https://doi.org/10.1016/j.jfoodeng.2013.08.001

1E Y Ol P ojleds ) 0 93 ST (g piaw Nz Sy pole plESDS ol dlme

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Arisseto AP, Silva WC, Marcolino PFC, Scaranelo GR, Berbari SAG, de Oliveira Miguel AMR, et al. Influence of
potato cultivar, frying oil and sample pre-treatments on the contamination of French fries by 3-
monochloropropane-1,2-diol fatty acid esters. Food Res Int. 2019; 124: 43-8. DOI: 10.1016/j.foodres.2018.10.070

Ngobese NZ, Workneh TS. Potato (Solanum tuberosum L.) nutritional changes associated with French fry
processing: Comparison of low-temperature long-time and high-temperature short-time blanching and frying
treatments. LWT. 2018; 97: 448-55. DOI: 10.1016/j.lwt.2018.07.039

Garcia-Segovia P, Urbano-Ramos AM, Fiszman S, Martinez-Monz6 J. Effects of processing conditions on the
quality of vacuum fried cassava chips (Manihot esculenta Crantz). LWT - Food Sci Technol. 2016; 69: 515-21.
DOI: 10.1016/j.lwt.2016.02.014

Azadgar A, Asefi N. The impact of ultrasound and blanching technology on effective diffusivity and uptake of oil
in zucchini during deep fat frying. J Food Sci Technol. 2021; 18(111): 371- 82. [Persian]. DOI:
10.52547/fsct.18.111.371

Mohammadalinejhad M, Dehghannya J, Jalali SH. Effect of Combined Frequencies and Applied Time of
Ultrasound Pretreatment on Oil Uptake during Frying of Potato Strips. Iranian Journal of Biosystem Engineering.
2018; 49(1): 35-47. [Persian] DOI: 10.22059/1IBSE.2017.234629.664957

Razzagh Pour E, Dehghannya J, Ghanbarzadeh B. The effect of ultrasound and blanching on oil uptake during
deep-fat frying of potato.Res Innov Food Sci Technol. 2014; 2(4): [Persian] DOI:
10.22101/JRIFST.2014.03.01.243

Zhang Y, Kahl DHW, Bizimungu B, Lu ZX. Effects of blanching treatments on acrylamide, asparagine, reducing
sugars and colour in potato chips. J Food Sci Technol. 2018; 55(10): 4028-41. DOI: 10.1007/s13197-018-3329-1

Mestdagh F, De Wilde T, Fraselle S, Govaert Y, Ooghe W, Degroodt JM, et al. Optimization of the blanching
process to reduce acrylamide in fried potatoes. LWT. 2008; 41(9): 1648-54. DOI: 10.1016/j.lwt.2007.10.007

Pedreschi F, Mariotti S, Granby K, Risum J. Acrylamide reduction in potato chips by using commercial
asparaginase in combination with conventional blanching. LWT. 2011; 44(6): 1473-6. DOI:
10.1016/j.lwt.2011.02.004

Liu C, Lv M, Du H, Deng H, Zhou L, Li P, Li X, Li B. Effect of Preliminary Treatment by Pulsed Electric Fields
and Blanching on the Quality of Fried Sweet Potato Chips. Foods. 2023; 12(11): 2147.
DOI: 10.3390/foods12112147

Penjumras P, Kunkrathok S, Umnat S, Chokeprasert P, Pokkaew R, Wattananapakasem |, et al. Effect of Blanching
Time and Par-Frying Temperature on Quality of Frozen Par-Fried Taro. In: Chen, SM. (eds) Springer Proceedings
in Materials Proceedings of 10th International Conference on Chemical Science and Engineering. ICCSE 2021.
Singapore: Springer Nature Singapore. 2022; Nov 19 (pp. 49-55). DOI: 10.1007/978-981-19-4290-7_6

Sobukola OP, Awonorin SO, Sanni LO, Bamiro FO. Optimization of Blanching Conditions Prior to Deep Fat
Frying of Yam Slices. Int J Food Prop. 2008; 11(2): 379-91. DOI: https: 10.1080/10942910701409294

Suyatma, N E, Ulfah, K, Prangdimurti, E, Ishikawa, Y. Effect of blanching and pectin coating as pre-frying
treatments to reduce acrylamide formation in banana chips. Int Food Res J. 2015; 22, (3), 936-42. URL:
http://www.ifrj.upm.edu.my/22%20(03)%202015/(9).pdf

Schiffmann R. Microwave-assisted frying. In: The Microwave Processing of Foods: Second Edition. Elsevier
Inc.;2017. p. 142-51. eBook ISBN: 9780081005316 URL: https://shop.elsevier.com/books/the-microwave-
processing-of-foods/regier/978-0-08-100528-6

Sensoy |, Sahin S, Sumnu G. Microwave Frying Compared with Conventional Frying via Numerical Simulation.
Food Bioproc Tech. 2013; 6(6): 1414-9. DOI: 10.1007/s11947-012-0805-x

Parikh A, Takhar PS. Comparison of Microwave and Conventional Frying on Quality Attributes and Fat Content of
Potatoes. J Food Sci. 2016; 81(11): E2743-55. DOI: 10.1111/1750-3841.13498

Ngadi MO, Wang Y, Adedeji AA, Raghavan GSV. Effect of microwave pretreatment on mass transfer during
deep-fat frying of chicken nugget. LWT. 2009; 42(1): 438-40. DOI: 10.1016/j.lwt.2008.06.006

\Yo


https://doi.org/10.1016/j.foodres.2018.10.070
https://doi.org/10.1016/j.lwt.2018.07.039
https://doi.org/10.1016/j.lwt.2016.02.014
http://dx.doi.org/10.52547/fsct.18.111.371
https://doi.org/10.22059/ijbse.2017.234629.664957
https://doi.org/10.22101/JRIFST.2014.03.01.243
https://doi.org/10.1007%2Fs13197-018-3329-1
https://doi.org/10.1016/j.lwt.2007.10.007
https://doi.org/10.1016/j.lwt.2011.02.004
https://doi.org/10.3390/foods12112147
http://dx.doi.org/10.1007/978-981-19-4290-7_6
https://doi.org/10.1080/10942910701409294
http://dx.doi.org/10.1007/s11947-012-0805-x
https://doi.org/10.1111/1750-3841.13498
http://dx.doi.org/10.1016/j.lwt.2008.06.006

OLSen 5 2LsS salb Lo, g 238 SB3,9T )5 )5 HE9) L33 JEAS (9 SUBI) 2 $190

39.

40.

41,

42,

43.

44,

45,

46.

47,

48.

49,

50.

51.

52.

53

Adedeji AA, Ngadi MO, Raghavan GSV. Kinetics of mass transfer in microwave precooked and deep-fat fried
chicken nuggets. J Food Eng. 2009; 91(1): 146-53. DOI: 10.1016/j.jfoodeng.2008.08.018

Amiryousefi MR, Mohebbi M, Khodaiyan F. Kinetics of Mass Transfer in Microwave Precooked and Deep-Fat
Fried Ostrich Meat Plates. Food Bioproc Tech. 2012; 5(3): 939-46. DOI: 10.1007/s11947-010-0373-x

Omidiran A T, Odukoya O J, Akinbule O O, Sobukola O P. Effect of microwave-assisted pre-drying and deep-fat-
frying conditions on some quality attributes of orange fleshed sweetpotato chips. Food Chemistry Advances. 2023;
3; 100534. DOI: 10.1016/j.focha.2023.100534

Noor Hidayati, R., Nurul Najihah, I. Norazatul Hanim, M.R. Comparison of conventional frying and microwave
frying of beef patty: effect on oil absorption, texture, physical and chemical properties. Food Res. 2021; 5(3); 399-
405. DOI: 10.26656/fr.2017.5(3).640

Matori, F. Mehrnia,M. A. Jooyandeh, H. Hojjati, M. Effects of microwave pretreatment on qualitative
characteristics of French fries during deep fat frying. Iranian J Nutr Sci Food Technol. 2023; 18 (2) :75-88.
[Persian] URL.: http://nsft.sbmu.ac.ir/article-1-3621-en.html

Xu Zhou &, Shuang Zhang a, Zhongwei Tang a, Juming Tang a, Pawan S. Takhar b. Microwave frying and post-
frying of French fries. Food Res Int. 2022; 159: 111663. DOI: 10.1016/j.foodres.2022.111663

Zhang J, Xie T, Fan L. Improving the quality and reducing oil absorption of fried potato chips by ultrasound
pretreatment. LWT. 2021; 148(10): 111763. DOI: 10.1016/j.lwt.2021.111763

Su Y, Zhang M, Adhikari B, Mujumdar AS, Zhang W. Improving the energy efficiency and the quality of fried
products using a novel vacuum frying assisted by combined ultrasound and microwave technology. Innov Food Sci
Emerg Technol. 2018; 50: 148-59. DOI: 10.1016/j.ifset.2018.10.011

Qiu L, Zhang M, Wang Y, Bhandari B. Effects of ultrasound pretreatments on the quality of fried sweet potato
(Ipomea batatas) chips during microwave-assisted vacuum frying. J Food Process Eng. 2018; 41(8): e12879. DOI:
10.1111/jfpe.12879

Oladejo AO, Ma H, Qu W, Zhou C, Wu B, Yang X, et al. Effects of ultrasound pretreatments on the Kkinetics of
moisture loss and oil uptake during deep fat frying of sweet potato (Ipomea batatas). Innov Food Sci Emerg
Technol. 2017; 43: 7-17. DOI: 10.1016/j.ifset.2017.07.019

Dehghannya J, Naghavi EA, Ghanbarzadeh B. Frying of Potato Strips Pretreated by Ultrasound-Assisted Air-
Drying. J Food Process Preserv. 2016; 40(4): 583-92. DOI: 10.1111/jfpp.12636

Zhang J, Yu P, Fan L, Sun Y. Effects of ultrasound treatment on the starch properties and oil absorption of potato
chips. Ultrason Sonochem. 2021; 70: 105347. DOI: 10.1016/j.ultsonch.2020.105347

Dehghannya J, Abedpour L. Influence of a three stage hybrid ultrasound—osmotic—frying process on production of
low-fat fried potato strips. J Sci Food Agric. 2018; 98(4): 1485-91. DOI: 10.1002/jsfa.8617

Mohammadalinejhad S, Dehghannya J. Effects of ultrasound frequency and application time prior to deep-fat
frying on quality aspects of fried potato strips. Innov Food Sci Emerg Technol. 2018; 47: 493-503. DOI:
10.1016/j.ifset.2018.05.001

. Oloruntoba D, Ampofo J, Ngadi M. Effect of ultrasound pretreated hydrocolloid batters on quality attributes of fried
chicken nuggets during post-fry holding. Ultrason Sonochem. 2022; 91: 106237.
DOI: 10.1016/j.ultsonch.2022.106237

VY&


https://doi.org/10.1016/j.jfoodeng.2008.08.018
http://dx.doi.org/10.1007/s11947-010-0373-x
https://doi.org/10.1016/j.focha.2023.100534
http://dx.doi.org/10.26656/fr.2017.5(3).640
http://nsft.sbmu.ac.ir/article-1-3621-en.html
https://doi.org/10.1016/j.foodres.2022.111663
http://dx.doi.org/10.1016/j.lwt.2021.111763
http://dx.doi.org/10.1016/j.ifset.2018.10.011
http://dx.doi.org/10.1111/jfpe.12879
http://dx.doi.org/10.1016/j.ifset.2017.07.019
http://dx.doi.org/10.1111/jfpp.12636
https://doi.org/10.1016/j.ultsonch.2020.105347
https://doi.org/10.1002/jsfa.8617
http://dx.doi.org/10.1016/j.ifset.2018.05.001
https://doi.org/10.1016/j.ultsonch.2022.106237

