Iranian Food Science and Technology

= §
Research Journal ‘@ o
p S A Ak

Vol. 17, No. 1, Apr. May. 2021, p. 93- 106 o

olnl @l gluo g pole Sleipgy 4 i
AY-Vef. 0 VFee Cllguu oyl (00,958 ) o lols VY wl>

e 9 ol — S5 sla Sy p (Cucurbita Pepo) jws 948 0595 w56 ow)
6)‘-\@% ‘fb 03 R Cewlo

Y blal dal =¥ 25T Kiw O g0 40 gaans =) oM 4 0

\YAA/ Y/ ¥ C_Jli)é G)U

VAN 2y et
045

wol Ola b b yod 0yl yee Job yol38] g es] i (5 y50 o5 )lo5 MKt J5iS” Al iy co Mo 51 4 Canl d Y guammo 1 sl

S 039y Ol g ok bjie (Bl o Sgpe g (W lagsilon shad b Bpae (I Grores Ngde &8 Ui 9 13 e il sl
9 29 Oopods juuglS (938 Sl G5 cpl 3 o (22 g 18 e p 1Sk bde ola Shy & Cul Slmjes | gl e Jials
Slo S5y 5 )l b «ilo] @osml PH Jols olowim b sla Shg p 0djen Casle & 2o > ¥ g V¥ /Y (lagdaw > Jgil,5
9 jrgiS doyd g9 s e SISl s 03,5 byl Sy crl 359y V0 9 Ve D) (b gyl ploj Sl witmen (85 118 (g )50 (e
loy Jsb 3 jless 51 G 4o bl Lials PH o il cninl (oloj (b (P<0.05) 540 il b 5 anspwl PH 5 o)l oloj e
590 B Jol joy il cdl Liulidl cal tw (yloj (Jo 909 Joil )5 (gol> (sdigas Iyt jowgsS j0gr (sols sladiges cdl it S odalie (g3l
Ay 02953 daw gy S8l il b he w233l oy U lales 9 A5 odaliie (b (81 003 & w26y Jg) (b g 8L Gl ol ey
oSy 5 il 2o g slaiges DT (s ke oS b 3 39 09 (g5l sladises | it SIS sl ladises o Ly AT (asls
5 &8 » S8 Lokl (P<O.05) el [l ploj w8l cod sl ine yoba (I Uiy 5 3 oles] plgd caoml) uab «S5)) braiged (o
D jewsdS JoilyS duo 3 VI (gols Cunlo dalj)l Haiil Callas digas g 090 w233l joy 50 (o (sloyadli jhiel (p iy 5 Sl PB juuwgaS duo pd

Cawlo cjuw 918 (> (Sl Sy il il 158" glaojlg

8 pao (Grubben, 2000) S o (320 slo ol B30 (gjlujl dodbo

Ml 5l (g puSii 3 dpd Cowl 0l Aoy e w25y 40 layud
i e o ol olise 5008 o5 L lagsslen 4
oy I epXin » 3l Gl e el L (izren
G b o il s 4 503 (g g Wil e Al
Ssbim (B g dieldo I I3l el bl )
(Sendra et al., 2010)
slp Sl S GaegsS b e sy B (gilo s
(Vo) o) Ken 5 ROZYIO ol (g oyl G o il 20580
9 WSy JuwgdS boad gf paS (U (wyp 4 395 Cliiod
ol SlaShy d9me 32 63bj b jrwgdS & 08 lgie
2 b 3938 Cax 3 3 (sdaxie Glalllae (il salgs e,
ool oMl gy Sl Sy Gl poions (i Y puans
polde gols a5 LS wleo g38] dbiwly cpl o cwl onds plol

Y gase dlesjl Lucurbita pepo ole pb b juwgas

Sln e dde b Shy sl a9l 85 L hslis
9 byt Sliwgy (ol 4 SeS ol o 00 (o jruwgaS
2 JosiudS oo}l juwgas” (Dhiman et al., 2012) cool plis
9 A Slagmslig (rzed A8 S5l (G sbS) o)l
clo ebilpise op gl b oSy o E
e U:bL» K8 9 0390 wyu 1) W P J9l>u ‘_g\.mob.ﬁuflujﬂ

il dmgo (lie glio g pole 058 )] wlid)lS 4 sl il -
Ol edlS asls el sy e
9 pole osSimgly (S Dlge (el 5 CudS lmgfy 09)5 bslil Y
Olrl e (s98y Glald (IR sk (1S Slge (55l
(Email: mehraban@acecr.ac.ir : Jgtus ot g —#)

DOI: 10.22067/ifstrj.v16i5.83221



1Feo Sl —",.3.))5)5 N oyl Y wl> ol ! s;,l.;\.é 2buo g pole Glidg}y 4y yid ¢

My lp boges ojlac b oyey (139381 45 w38 ol (Y41Y)
o 8 gdies IC] e il 4 e Ll ks
Al oplply el Candts j90 0590 b ord W Canle ,d dois
Conle 45 b (5 (Sinlon (2958 GluS 5 dnyn oS S
el Wl o S jgame 395 1 |y 5 ol 5 Aubl atily
b ol canle jd laie W9 Cawle (INICT e alS
.(Karami and Asadi, 2017) 3,8 5,15 1, (sl zals
g ghidwl ol Canle (o) > (WR0) () 5 (adl (gdozme
ol b1y elslol glse Lials Spirulinaplatensis <>
(YYAY) lSan g o3ljamgs (pimen 0,8 ()55 glidul clale
0195 b <15 slosee Cuslo 4y quan yud (9331 D90 1 30
adllas ;5 3,5 odmlite | canlo (g5l T liee LtnlS (g)lgSs
g glawl (gols Cunls dyg0 yd (YY) 4l Sen 5 Hayaty Nejad
SAIA 5 e b Sy b pMel lulol il (gl
2 ol )5 loj g sl & (3938 clalé gy b cov
Mgl Cawle 350 > (Y4N1) ) 9 Mousavi .o
L pMel sals dges 4 G (s s Shy Lials (LS
02938 3y90 50 (YY) Karami 4 Asadi gls o o5 Jbyo
Canle 4y Syy 5 509 Cygo 93 4y 0l PMSgil 5 04y ] &:;)"91
P PG i & e ()RS5 Gloj Ll a5 aS 515
IS pley GRIBI Ly ) sl S Sk (S
8l o3l Anls iged 4 Camd ndiged (S D03

gyl it olaw (3938 b ooy gk ol S San
Oloj Sl (omip imen g Cunle 2 (95 5 )92) S jrgaS
sl 0o Cale (g g (L lerd sl STy » (NS

L g, 9 dlge
Sty el eosilii) a8 el 81 3§ (3o YIA Loy
yas <S5 5l dop AV Sitd odle b gl 9 g 2y g
55T ( olJl) Lactoprot e s 5 oS )lub o ol caeiie) Wi
8585wl g sy uslaolsSY gladge  (gol>

03l jewglS 5 (Sl Chr-Hanse) DVS 5,8 &  juolidoo,s

2l g e o393 1 alud WMo 5 (g,als (Supscanl (51
A 4 (o) Merck a8 s 51 olewd g

Sl awgaS (6 jlwodle]
0 Cwbus & ol by luls 25 s g g |
2 (o) dale) gl slom (St 3 o 5 38 45 sin o

4 (odgl g pAS b @p ege) s b a2y JB
(Mousavi et al., 2019) cuwl s plodl ol &Y guase
5 2he oo 3y50 0 BN G pas Ll (sl sla ey
dlge 3y 4 5l g ol adly Gl gl b lasye e sl
Syl Slllae )l gy LdSu e Wl L (olie
by Sllad 2l b ond jesd clalid e a8 wlodls olis
Copde 290 bolen (B laisilon 5 SIplie pyrin ¥ g4
5l S cwle (Fernandez et al., 2017) cul olped 59
U= T R SO P SN IR
o S KD cupile)S sl SeSY lag St by
bl ¢ gl ywas il asle (dasie isy oDl @lyil Jgase
2l g madS (g ptod SS9 oo dis (g3 Jgpeds
5 ol e S920 (B)lsS Slacisis S gdse dlge
50> cua jl(Ladjevardi et al., 2015) 5y joe Job il
S (oo g B slagilen s dayd colyy Gl L
b slde b Rl 55 S5 039y lbojw g cobs (bjda
oy 9y 2 £ VO 9 YA e ol g () Sl Sl 259
b Cuonl & dagi £0bg0 (pl (ZOMoOrodi, 2012) cuwl ol
A3 o il38l ) Cusle dile Bymsy olie (slaodyelyd 4o
Cale gl S5g 50 i Gl i g9 bogw (40438
9938l 3j90 45 (Y4VF) Ozcan o Yildiz clidss g 0
Cunlo &) Juw 3959 5 quop (i 915 chawglS (LS slaoye
alises zolaw 19381 590 5 (V+VY) I, 4 Hayaty Nejad,
Sl PH (605 e b oS 3 L 605 5 gliel oylac
03933l 3590 53 (Y+1V) Karami g Asadi gl o5 Jb > cél
 PH Gl (6l cae (b cuwle 4y dise golaw
Sl cdld G IS Sl 00wy o Hlaiay g 0l Lis
PH s p Canle 0 Giam g 090 S Shy 909 (29550
9 (Y+V#) Ozcan 4 Yildiz gl .cul geo ()l b
9 bogee (gol> Cuvle 3y50 > (Y+VF) e 4 HayatyNejad
SIS G (b cusle aniwl il ot ylis s
cod &S Gl Cale sl She S0 5l 8L sl Shg .l
O)en 9 MousaVi sla)l55 53 3,5 o0 )8 a sdg38 Ll
S8l b )> Gl (LS A b o af canle 3)50 1 (V4R)
o938l &S wleoly i ldlee S &S by s )18
Dedpe GOl b alS 4 e sl 4 Sles eSS
lS sloo)lac g sl J5 (o958l 4 0,8 (35S laice
L st il el cule 4y g ©lSpe Gly qoygnj dlex ]l
S ilslol (Mousavi et al., 2019) w5 o Cunlo plSoiul
4 b9t (S 98l Sl (B & Cunl Cgllack (S
Sen g Yousef bl o demga (0SS 0)pd (b anle



A0 w90 539381 S oy [ (3]s 508 9 (oD

.(Ramirez-Santiago et al., 2010) . auolxe

b S5

o j odlitel b usle cladiges Ll oo Sis
o ool b o Sy 5gpmmST by, sab bl
Jwds) 4 joxe (TA-Plus, AMETEK Lloyd, USA) gwcils
3985 A5 (65503l yio oo O+ ab b (slailgiul gy 5 (s O
Voo oliee & baiged 09)0 4 458 p Jlodeo V Copw b g
S el s ) wlil do (6,0 b g Wiged £l Ao
st ja3Ls oy plsl ST 5 digad o (el 2Bl g0
e 5 Mis (gyel) 2B e oBed I3l b ()
(YA

)

43)5 el pgad (Bilay ey 4 Cwle Uy (S0l
b (Ko o)lges iy b o)l ppgal dma (9)0 Cusle diges
NIKON ) Jbuows e 5l edlatwl b e wlSsl o yieS
JPEG B ;5 5 a5 (g5, (D3100, NICON, Japan
dLaS J,s.\.u uj)’b )‘ ookl L (Rl g )I TR ™ o)oa
b dawloee B g 8% L o JUK 5SS a0 polie bawsie
N3dlays 5l eolatwl b Wodls zlyouwl g paai il aul
YA (han o (blasl) us ploul Imaged

> 2l
obgy 1 eslel bond (hjsel QLT L s 2bj))
s She bl g b pbul (gilael Ve Sigan
Ghnd 9 S plual gl ) ok () (Sdgls)l
w23 iy (ol slojgy 3 9 3,5 Bl 425 ¥-0 (sled 5 (IS
Ohler 5 cdo ) 238)5 )1, 8 L)l 3)90 )l @235 5

(a5
Woals (g kol Jalodi g 4255

ol g ol Ml by 2l b uysiS B 5 b yzolel
0938l g9 Jold (ayp 3)90 slaygS 008 ool 1S5 A
A 3 jrogdS (3938 20> (oIS 9 o) aw 93 53 jewssS
daw e 0 (S gl Gae g doyd (Y 5 VY /) maw
b Sle anlio 5 @l (bl 4525 9 (59,00 9V @ )
15 plosl VY a5ed MiniTab 5éle s 5l oslizl b LSD g0
0,5 i EXCEL 15810 5 L Ll ged

Waopd Vo Cagby U celw £ e 4y oS ol a3 Ve gled
iy L lanS 3 (Sid ladige Lad Suid
S Olal b oaisSis diges L (6)le35 Sy, g ol
A=A Gie L S5l e g 04 434 (Moulinex, Franc)
0 (sdisdinny (bl b (sladuuS 950 918 09 AE 031> Houe
My ly (Guiné et al., 2011) wo )5 (o)l by,
£ slsp SB35 s 9 035 0 05 oS izl 5,
as b 5 g 5 JFS Cagby dop S Sis

LA (65030l (And, M50, Japan) Jksws giwcosb,

2332 Cuwlo Wl gi

oo g juwglS 22> 9 Jol)S g g St odle 4 a2y L
St s (g 53) 2y (Y 5 10) ey (i oo St
IV g s oot el 2 (B3 1 S39) 2o Y o g
b a3 (Bl a2 )3 B glod > Sk (S /5j) Sop
O 2 PP b s S ool U w5 Red g b 03958
31)S ol dyd Ae glod )3 colds dlgo,d s iy Juoyd VO Dgas
(0! ot 3558) Slaxio Hglh gl > 48> Ve Sde @
/o cdale )3 S5lel g 5 5,5 ko a3 )3 FY clod b g 03,920l
Sayed doyd A dbdew] & daw)y U brdiges ad pudli oy
Y g VY /Y o 4 oddodle] juwgdS lgl 03,5 ()08 a0 5
5 B (Red e SSU Hd g odd aBlsl Cusle (yilee 4 oy
Cule 5y oS> Lugi (o Vo laglsd > Caly
VO Sdo & diges Wb pbo] (gau)d L g 0 0,85
Bad (4SS oS e as > £ U glod 0 Al o 5o,
S b @bl > dnlp ol (Y0 o) Ken g d] e
)5 plool 4 )5 olie mlio

H

YADY o)l 4y ) (Lo 3)liilinl gillas conls (ladiges F|?)H
(827, Metrohm, Swiss)  Jlowd jwpH 1 eolawl |
5 oolawl b ael i gy b bl (g puSejlil Al (55505l
SV dnsl o Aol Colesyd b plosl Jlo i w23 dg
(S sy 53) Vo w05 9w ke e oo
(Katsiari et al., 2002) 1 dauoloro

&Il
5 ()9 g odd o3l )15 (gSIB gl 4> digel I il e VO
Sigma, ) e yole olKtwd 43 daBy Yo (glp Voo X g 50 g
59 T340 c0lodl g o L (ol 518 .05 5e0 ke (Germany
adsl (i » obleddly gy ()jg S S GHINICT doys 0 S



1Feo Sl —,_',5{.))5)5 A oylols Y s oyl ! Ls.’.";\'é 2buo g pole Glidg}y 4y yid 1

Canle digas 4 bgyye absunl (il 9 Jol 595 0 jwgaS Jgil)S
Y USS e S ploj cuyd 3 935 g Mo Vgl
G lojore (b PH 1 ) oy Cilise pohaw ¢ g5 56
doyd ¥ oggls Cunle diged 4 baype PH st 0 o oyl
Dged & borye PH (pyieS g ()5S Jgl 59y )0 jwgdS 3

D92 )MSS w235 Ggy )3 jewgdS gl )3 ¥ (g9l Canle

140
135
130 G
125
120
115
110
105

SweRwN

&l g pH
o g5 5l 45 amd o L (Vg g laodly Lusbjlg LT
Soy Byiie cpl Jlite 51 g (o)leS ploj Ce gu8 (g5
5 &5 b Y JKG (p<0.05) 29y b sxe PH 5 abswl &l
Ol K gloj e (b anseul ]y jlegs ciliee zolaw
Xopd IV ol Cusle diges dy bayye abduwl (yyieS a2 0

B CA

£ Jy,5

)J%

o7 1/4 2
5

07 1/4 2
1

(395) Olej [ (12 )3) o

o7 14 2
15

o7 14 2
10

SIS 8595 (b 995 (Gols Comlo Ayl Ol i —Y SIS

4.65

4.6

4.55

4.5

4.45

pH

4.4

4.35

4.3

s

%

0/7 1/4 2 |0/7

1 5

1/4 2

Go)oles (meyd)edaw

0/7 1/4 2 |0/7

10

d)‘.\{s’a 2,92 u.b 9.\5 dsl& Cowlo pH U,M-Y Jﬂw

P &ges 33 Canle Syl (G5l 25 2 roglS LB Cunols b
Cuslo digad cpl PH Gialdl g yol ool g ol i SuwgaS
355 g ptals PH 5 iul58l an sl (olaj Gl b sl 013)5
o] Caslo SVl (gl g5l Splio cllad o) Lols a5
g &bl G133l el I glasanl g g 48 Bpme b LS lel]
oili8l ol J(Karami and Asadi, 2017) 5545 0 PH Jsals

(535 5o S 5 gql 45 g oS ool i Sliios

A6 Sl Glasl 1d) s witen loyd 5 Loy
b jwess” uen (Kailasapathy et al., 2008) 1,038 .
JogdS pe Ohd (g FSesS 4 dagi by cuwl Ll cuols
b jrwglS g yude ol gaw 4 e & JglS 4 o
9 0 yude b oSy il 0l e JolS 4 cuns ks



v eyt 9us’ dé,}é‘ ).Jb s3] /dl)&o.b 9 sn){.w

5 &9 b ¥ U5 (p<0.05) 340 I e il hu il ypuis
Ol IS ploj e (o |y el by jlogd Blise o
doyd IV (gols Cunle diged bgyye Bl hw (pyieS A2 oo
bgyo 8l (gl cp iy 9 )RS J3l So) 52 sewssS Joil)S
SIS @233 S )3 jrwglS g 10 T (59l e diged 4,
Slodises j i wedS oo (sols sladises Cil dbw ol
O $SesS b amd oo LS dline (pl g aslS Sl S o5l
5 Sendra zbs L mls opl cdl il col gaw il
b OlS yo b Lawgs ol i b 50,8 Lol &8 (¥+1+) o, Kam
cilhe )5 cosli 1) Jj )3l plgie cwle > el ol
el S5l b g (g glite p Glpiee |y cde )l
3] cymo e 3 15 5SS yusd 3 ol By el
et 35 0l 5 Sl gt g sl jiy yud 0 Slass JS
PS8 L g 0 Sen Gl (I owgdS b bl gy sales
S 35 Gl (b g odd yido O Ol o @3 ojlul (pad
02 39y B )heS gl gy J el (b loj cubiSl 2298 0
5 LagslSo)ne JiSeny murile @ Yl & <l )5
lpj sdbie bgype oo pH I Sl b slagigy
Caold o 4y 9 008 o bz ud (gldlj el daaSelS g um
MGl e kg 038 iy g8 Jolsi O L VL Sl e
g Slo ) Wb oo SOl dgutp cge (e Slge LBl )3 39240
5 s Ooh S b 3y N Skl (YY)
» oy OVl (i Gl L gme¥ 50,8 53 35290 WPC
Il dude &S JSW coge ule () aSid
L JLd 4 1y canle cdl ghw (il &S dgd o pSotiue
o3 B o2y g, 51 8l (o (WAR (oS g (olaie (5 )
2 ol QLB (39n0 s w235 9y U Iodome g alils (Jo55 yow
3 angly i (05 (il & S lgie o ol gl
Gl (Sladiged )3 (551 @25 U o2eiy jg) 5l C8b (g ialS
on badslSoynaenas Sl bSloly Adhe
lwl cage 5 ab)S L8 (0 sleduse) o8 SbSsn
sl Colegys & oad (g (Sdmdw &b LS5 3 B
cel wxi) g bleiee bl Pl g Sy (9SwgSee
WA ()Sen 5 ot spmel) 3950 il th ialS
A8l PH Gl s 4 wlgi e cdl (e ialS 0> S
W o)lis e pl lasSlse o slatisy o 4l » PH Sl
b colesy g amde 8 b oo 5o 1y 5 Bl sl Sy
oYL gk oad yily ladiges Cob (i (oloj CBIS
S 29 6K @3k oy 4 bgrye sladiged > (Bl Sl
ol U 4 )l 0y9y Job > <8l g il
odle inlidl g S0aSs b lapiign oVlasl ¢ il > ol s

ol Jsbo 3 PH (ials cud 4 cons loj gk 0 ail
Cusle oY g0yd ;3 WPC dgg Juds &y Wilg¥ 0 &S cannl yidiy
B 45 0ad b LloguBay ol Gl el a2k
o> Lil3el 1y (6,80 cd )b byl ST (6,80 cudyls Lm"j
1) gy ey SoBan wgle b U 4 5 cud
Je> & Jy 08 Ly Gl gl ST (slopunslS g Ko
o OPH GilS cd b 3L cdk Gl
390y pols sudss ols J(Karami and Asadi, 2017) ¢!
9580 3550 5> (YY) Karami 4 Asadi wlasss L pH ials
Ozcan 5 Yildiz 5 (6,055 loj e (b cule 4 il
@ (SS9 GrwgaS) (LS slaoysy (13558 350 ) (V4)F)
2 (VW) )Kex 5 Safari .col gued «usle 4y (jowdgss
Cusle y3 3 (Y+)Y) Farahats El-Batawy g yuw (gsl> Cosle
PH _ials ( S 5 (69s5 « Wbl bLL (slaogue 0)g (s9l> 03500

33)S IS gyl ploj e (b 1)

N3 K4

(IS b byls )l Sae o & ob Gl mW
dg3g Jdd 4 45 39 yao (gINlo] oy 9w saalie (gjlulo]
owsh cde dn buselSg e il o cuwle o aydlSy,un
S8 glhd JeuSgpan (slaog)S (uils g 5bj JeSUse ()
il dbel Ol ladSse b ooase Gigke oty
(V++¥) Kumar 4 Mishraadlz. .(Schmidt and Smith, 1992)
00 Sl Clale Uy (o gSan alaly il o5 my e oLt
el unls (oY g0 ,8 130 WPCjon «puiomad 0)ld ol 63433
2 iy g seS Sl b o3t paas g plite &b ol d254,
Jle &8 slcwl (Aziznia et al., 2008) 558 0 Cuwlo
(Aziznia et k)b cpYb ol IS cudls W)y FeSlye
do il cel 55 jwedS 3 yub jads piccen .al., 2008)
o (YY) ohKen 5 Yousef .ags o (il ials 5
i Ll Casle 0g5 gl Wogse oylas i oyg 339381 &S 55,8
Canle > 4 ol & wgbes NICT Glme LilBl 4
29 Sla)liS )0 e (izran Lol Cusddy jgo 0y | by
(Karami 15,8 oMol 1) 1 b (ggls cunlo jd (gjluil] Lials
o (658U awadS gy 3938 (IS jsbay and Asadi, 2017)

bl o3 jen Cusle (gylL

Cly s
aw g9yl aS wmd e L (V Jgan) aodly Lusbyly 5JUT
oy Byite cnl Jlite 15 (eSS ploj Gse (gu8 (5



1Feo Sl —",.3.))5)5 N oyl Y wl> ol ! s;,l;\.é 2buo g pole Glidg}y 4y yid aA

23,8 o li5 2g3 Wl (Y4IY) ) Ken o Safari s S
e Casle 33 o 9 22> BRI L e (g9l Canle 3 oS
(VVF) o )Ker g Behnia slidos 09,5 5,S5 lay Giul38l cél
Al geo ol e Cwle b e Glie GRIEL G

535 IS 55 0333 (o Iy ool

L oabaly j> (Y+)5) Ozcan o Yildiz (slao)l55 55 ol Sis
b Casle 3 Bl b op VL (2L slooys; glgil b cuslo a)gs
2 gl suwgdS b sladiged 3 C8L o (n)ieS 5 s 0y
plSotinl ;5 wdlituldyge (g g ogee £g5 &S ABD o Ll oS
Oialsal (Y0) LlKen o Mousavi )38 o b cusle il
O b Jhde Lalial L1 LS R sgls canle @l i

10 1~ AA
9 -
8 4
7 1 £rG B¢ FGCDE cDE
,3‘3 6 |
= 5 1
z3§ 4 4
D 3 | B Jsl,s
2 A @ 55
1 4
0
2 2
5
(350) olej [ (223) o
S35 0,93 (b 995 (59l Cuwlo LB (i Ol punds -V UKW
(L 9 otlrowd G S 29) jaw 995 Gols Comlo uil g 5IUT Y Jgua
. pH g ! B
T ol Oluegpme  Clupgere @ljlary Ol gy
A \ of ey BEE SAAEY #ow \ QIAYS %
B v oJeed YSFIDAY B y VIVEY #e
C Y eV R YYYIALY e Yo VAVIAE
A*B ! ofeof me Y/YYY e v V/AY. ==
A*C ¥ ey E LRy B Y -¥as*
B*C 5 eNE YA F YAV
A*B*C 5 ooy v VIYYE == 5 Jons*e
s vE ofeN o]+ EA Y S/VEY
Js ¥V 50

P<0.001:*** <0.01 :** +P<0.05 :* fd)]xg;} oles C 9,\5 Ao > B G 9J.§ g9 A

P Sgb Sadse jl jidn JuwglS gl ol ladiges
Sy oM poy el GuwglS g K03 dlkedr D9 jawglS
& Cowd g Sl Pg 5SSl e 1y cde 10,5 adiges
doly 30 5uwgaS g by slawi 20d o cel & Cuily Joil,S
ge g Ml e A3ly 53 GuwglS gl Sl I il e
Loyd Gl L 298 g e ol> sdiges (A5 oS
B g 5 LIl 638 siod VF s b LY bl g
aw I L7 (asls gals cle .cul Jgp pw oy ¥ pmdaw

)

g g9 Sl a5 e G5 (Ygi) Wosls uily)ly 51

58 9 LT pasls s (gg) Wyuite ool Blite 51 5 508" (0938
sy L bl it ¥ S (p<0.05) 397 Josins 55, b”
bgiyo S5y L™ sl i A oo 55 |y 938 (ol Canls
0SS (S g JuwglS JPlS 203 WF (sl Cunle diges 4
Do jwsdS g Joyd IV ggls Cunle diges 4 bgsye « S5y LT
P Conl S5y gy oliwe sl & LT jasls e



44 eyt 9us’ dé,}é‘ ).Jb s3] /dl)l&o.b 9 sn){.w

Blae Jlude .ol ddiges S5y g0 35 wlis DT asls e
Cuti & Ylainl & canl il e gols cladiges o b7 asls
259 omied 5 Canle L 0 (giwe cpl 3)5 A, e
Ayar 5 Gurlin la ys)l55.cul Gges cdl [ o) o3 ys
5 ok (NS ol mgr looge (3938 3)90 > (V1Y)
ol LT el e o5 o ol cwle 4 (Spoy
5 u bis Joaxe olidy) jlegd (oled )3 5 350 YU ladiges
oS ol diged 9 LT jasls (58 ol gmsn (s> aiged
(Yo0) ohKea 9 Mousavi .cusly 1) L™ jasls cpjie
555 GRS ) BT s & Gl L e el JWsy
2 b calhs pils sidss ol L s’ (Mousavi et al., 2019)
oials pAS 5 caw yud (gl Cule i Gldlas

Y o Kan o 56,3) 15 pdlel ks, e

&S Cawl Conlo )d 918" Cand il38) GawgdS Mo )3 ¥ e B V/F
e (Rl 929l &S (nl (g 09 o0 Jpazme (3D oy el
asl, olidl LY jasls o d VF B /Y mhw jl cusle jd 428
Ol ol ool yieS g WDy mer S 4 Conl (S
JD:JDU 9 C.‘a;u Jel ul )9.a.> Dﬁﬁd" u.szlom JA‘?C LY sJya}bo
59‘»@ sl cowlo & 4 u;LmL“S 9 Lmo%o L] M19 u}z]aau
Slpss & JSS 5)h cwle Ky sl Sy » ol b
é,ua.n )1.)..&0 R uqu I) 9JS d9l> Cowlo &J) a" ua.>l~u
J st gt JplS ol sladiges ) Loy @ pasls
bl @® g die aSbuljl .ol fagiS g (gols (cladiges
S9b sadigel SOy e cplpl e300 LS ) e 55 4
Cawle K5, b7 [adls @l £ S sl i jowgsS gl S
Cate ol (] S5, Polae wueS ool (dte il g 35

o 995 (S9ls Cawle () (S S 39 mil,lg LT @ -Y Jgae

L* UAALM a* UAALM b* unéluv
& @Mland Oluge pgeome Oluge fgeome Sl ggeome
A ) DAD/ASY ### \V/EYY ## VEYY/5Q ###
B ! YEIVAS F YWY R AV/\Q 55
A*B Y a\/aAY B \Y/\C\VY desfesk };./vv ET
s VY S0 ¥ 05 VIEA
Js W - - -
P<0.001:#** P<0.01 ** P<0.05 * 30 935 duoy B £pp00 935 55 :A
85 1 A
A E]d}j‘)g A s
80 -
B
%} 75 1 _
*
-l 70 4
C
65 %
60
0.7 1.4 2
(o)) o

995 5l Calo 5y L Ol ks - JSoi5




VFee Sl oyl = (3295958 ) o ke Y Al (ol (213 2 lus g pole Glocbdgly au piid Vo -

(1u02) o

Bds R Fos

935 ol Cawle K5ja" Ol puti -0 Y

60

50

40

30

BJyls Wy

20 .
0.7

(o)

5.&5‘555 Cowlbo &J)b*} U‘M-‘J&»

25l lol BUB jus (5ol 03jan Cusle ux (sla Shg
W53)S5 G e GRIBIL lojed «S5) Cagllae L]
9 Ol w23 59y U Jol gy Jl el slatel colej il L
295 )3 dne o5 8L alS (Sul (6)le ea35k o) b e
s 4 b liel Sl Grals ) ol See &S (A SCS)
O el 0SB Cangllae sl a8 AL il Sl
2 wglS pg 2o Vo ggls Cule diges 4 bogype el il
2 (IY0) hlan 5 Lzl (saemme s D9 (6l SLL o)
ok Spirulina platensis s> 5 zlawl (gol> Cusle o)y
SIS gloj gl izren g glidul clale gl L 4ol
sanlio i (sladiges on o Gy M1 (6 o sine SO
Kelussia uslul o94381 51 (V+)Y) o Sen 5 Shakerian ..
joy Ve Cle 4 s sl Shy » ) cuwle 4 1) odoratissma
b )los ol jlatel BT 45 0538 lo Glie ol 93)S" (o) 2

o (b))
5 lesd g9 1 & o (L5 (Vg laodls uilyly 50Ul
D95 ogae e Sl Shy Sl 9y s cilize zobaw
Dy e e laShy Sl gy oy Sl Jbcnl
Por doyd IV ol Cunle diged 4y bgyype « K5 jliel iy
ORlBl L A e (L Y S g @235L gy 53 jrwelS
e cpl 8l GRIEL S Ge (b oS5y il ol
S5y il Ylatsl 5 o35S g8 > ity 6yl 4 Ylats!
Oher 5 Godarzi il o by Jpamme ol a3less o
Cule (eSS Sy (Silodinge 290 )3 (S 5> (V4)0)
Jlitel cogee 2oy il L &S 38 SIS (K 30g) logee
SN b 1y oy sladiges byl o cdl il 8l ST,
2oyd Gl L S5y el 3 (S9li5 oyl gy cnl o Lol
oy P e (YY) ohlKen o Safari .uais B (g



\e

Vo e 998 039380 55U (o [ oy e g (oo

(Karami and Asadi, 2017) g yud cJohhlS byo 5l odlatwl g8 Y sxe Jald dgel 4 s
Lgd oo 0djed Cunle pab dgups g0 6y Gz jobay WS

(ower GBS jaw 985 (G9ls Cawlo (il lg 3T ol -V Jguo

) ol al, plg S lusl (IS opdy
o glilary Ol pgeze  Olu ggeme Olage fgete  Oluge fgeme  Olupe ggae Olaye fgee
A \ VIYYY ey V/SVA o[-54 o[+ a/aYA
B ¥ <Iv-a AR N5 <[¥A- \Aaas 1A
C ¥ SAIVEY * YY/ee0® WS * y./ory * Va0 ¥ VWIVAR *#
A*B ¥ ¥/oR) IV e ¥/ A RN Y/00v
A*C ¥ YISFA < VY NN JAA YasYe VAVY
B*C 5 blosY ZATS VY- <I5AY VYV <JA¥)
A*B*C 5 VYR <I¥VY <[OAY .Jaa¥ ¥ A
s YAA \7AR FVY \lARA VIA-Y /04 /. vsy
Js ¥ ¥ ¥ ¥ ¥ ¥ ¥
P<0.001 #* ¢ lo; :C ¢uuw 935" o yd B (s 508 45 :A
8
A
7 A
q s
B
5
4
0 5 10 15 20
(355 Joles

G 8395 b 995 Elgil il g shaw 5ol Cuwle 5y kol oyt Y S5

8
7

A A

—% 6 VE/.—‘
5
4

0 5 10 15 20
(395) ol

S1N5 0,93 (b 935 £l lises b (Solo Cuwlo pab jlikel Ol pdi A SIS



VFee Sl oyl — (3205958 ) o)lodds Y Al (ol ! (210 2o Lus g pole leidgly @y piid VY

wr » (VR0) hlSen 5 (aull (gromme lagh)ls o)l
B bl clale [l L oS oy i glbel ol cusle
09! Al (yp 3 i odalie axl) Cungllas Jlaiil gl ixe
10,5 sdnlive e ol bws Cusle diged 4 yuw o)lac
4 douly 4 oadodh (olai! jliel Lials caw e 9958 &
(Safari et 15,5 oolw Cuwle b duslie )3 oylac 9b> (sladiges
oSy dasis )b o oSy g5 i al., 2017)
AU e Gl @ osel sl 5 wsed Siple
Al o e @olite lanlin ;> @olis Lie g 3)ls a9 LB

[&)]

E—E/.—‘
5

Jsl gy 3 ey lael pley Gl LA S L Bl

b o 9 295 5l e oS 8l ials' (Sl ooty o) U )l
SUl a3l Goy B e jgy jl bacme g <8l Rl e o)
Sl j ple Yleasl osply opl D95 b gme a8l LialS
255 )8 Gl S 5 S g eSS G e 3 (S gilie
Y sl Canlo dged a1y asoly jlael oy LLjl 0,0y asul,
5 Shakerian .oy (£)lgSS w23 joy 0 jewslS Joil, S as)d
Kelussiaodoratissma o,lac 54381 5y50 y» (VYAY) Ko
O &S 00,8 e (6l floy e jd e slaclale (s
35y (b xe old asuly jliel s il bales 5 sald diged

A

10 15 20

(395 Josles

&S5 0490 (b 905 glail CliSeo ol (ol Cuwlo asuly jliel Ol puts -4 JSUS

o ) W oo L plgd (Bl 5 L dgmte cge (IS Slga
Ol e J5 a8l Cogl ey oo laia (WA (S 4
Gl 4l ol podrdy L (g Futw oo a1y bL5, cols,
st IS ploj (b (JoblS sbye g b oz 02938
OBl el Lges 4 o |y 8L als (Shy )l

(Karami and Asadi, 2017) a»> .

2o V¥ (g5l Cavlo Lyl s 5l ploB ylas 5l diaed oy i

Ol L Ve JSB b il 39 (65l 03 gy 5 jrwsdS
Cdly il S ooxi )5 65 g 3oy 1l e e
o8l (eSS 09 doldl jo casli cpl Jg 250 4 xe &S
A4 g |y ooy (bl el oguo e cle 28l
Sabidg)an Canols Loy adelfy)nme o Cons iy gls'y)an
sl 55 S50 33T e b g 03,5 J,5, g55 obss I b YL

10 15 20

(9)oks

61 8,95 b 935 Elgil Cillisee gl (5l Cuwlo olgd kel ol puuks Y+ S5

w23 59y U gl 59y 5l (s el el (loj (l381 L s 0
S polasl el se om0 oy g 8l SRl g5l
Wl Bpne S wlus! w0 sy sl Sl s

Vsl Cule digai 4 barje (Slas elus] Slial o it

Sl W S8 09 ()15 (SLL gy 0 jewgdS g Sy
Ol IS Gae (b 1) 935 gl cunle Slad wlus] Ll



VY m}.g.msv\fobg}é‘ﬁ,i‘b‘ w)ﬁ/ol)&m’@y.w

Olidss o i Wcal o)l el el 4 Cud diges
sty SIS b JolS doyo 31 oolitl o K8 B8 355
Vg oo 03300 Cawlo Jlad ulus! dame cogo (6l bxe
P MRS ol GBI L s sl (Shy (bl
3l siasgld Cusle 3 (1WR5) (ol San 5 S5 slaglsS

5 pMel (BY gy

’/./.____.
B
5

ez plgd Lialidl g 315 Canlo pled b oY Siuran 9 Ll
o) el Gl teto®ly 5 spisisis (S b Joe
Asadi Gliiss b pols 5855 ot (ol atsly ol jonay 1) Slas
crdagl 03958 (b liie cpl oyl Slgen (Y+Y) Karami
&S 63,5 iyl sl 4 Sy g 09 Cijgo 93 A 5 04y dadl
bl (Shy ilbne S 4 e S by Gl
S pelaal ()lSS gloj GRIBEIL 5 29800 Wadiges (Sl

10 15 20

(395 Joles

3155 0590 (b 905 £lgil CliSeo gl (ol Cuwle (Sd wlia] Lol Ol pudi — VY JSUS

g ety Cusle sladiges (JS Bk p g)bidne S glidnl
Oy 2 S isie 3B cuao gm0 b S5 (595 odimpals (3938
&S 0,5 )48 s gi 090 dlius pl WL i Cunle cadiges S
Lico g 31 (610328 g4 wiliste (sl g imw g rogue pab o
oligss H (V1Y) Karami o Asadi .col laise gols @l
Cpgo 5 4 0ad MGl 5 oy axdl (sl (9381 350 )3 53
e )5 olog GBI &S 838 B Ceslo 4 S 5
ORIPIL g 00)S bediges (IS Bk (Shy > )b s 4
S Gy oyl gl wbgles e 4 (5SS g
yob 305 gl b oS 8l Ll bl digel a4 Cond Ladiges

b Slgren

6 f
B
5

(390 Joles

V¥ sl canlo L9050 bgsye (S Ghpdy slatel oy

SlyadS VY USS 09: (5055 003 o) 53 jawgdS JoilS aop
Ol IS e (b ) 985 (ool cuwle (IS GEpdy sl
03 33y 5 sl oy 31 oI5 ol el olej ol b oo
oy i edalie ()3 dne s wnd g 5l g 8L Ll
4 g bl e (lapadld aen I JSiite et (IS
dgre Oloj GBI L cowyp 3)90 (oo slapadll den oS
sy BB ooy (b Jpame S pply Gl il
bt 290 i (WTAY) ghles 5 oMl
has il g J B b Culs (Vs
ojlas doyd il aSan S el (455 4 Spinaciaoleracea

10 15 20

S 033 b 955 el lien s s Canslo 5 52 il Sl peeis 1Y S



VFee Sl d )l = 3205958 ) ojlous Y Al (ol pl (213 plus g pole Glatdg}s 4yl )+ ¢

5 L* Glapadls Olynss o) yesite cnl Jlite 515 9457 (13959
Sladiges ) (Shuw 4 bl g (Sdg) 29 3 e S, DF g aF
D9 jrslS g ol sadised Sl i s JglS o>
Dy gbn P Gl ldsel p» DT asls las s
5 S el plgd cenl) uab S5)) odigad (e Sl Sy
B SIS o e 8l o (gl e ooty (LS by
g Whi BB jgdS hopd 5 g9 Gl okl s
D9 RS @Bl oy (e slagadld Ll o piede
203 MY (gl Cusle diged 4y Lo (I By slitel oyt
Loy g cdl il 535 5SS w3 jo) 3 juwslS JoilS
Dy Jod B g gt oS dopd VY (gals diges Sid o0l
JglS 2o 0 MY 5l amio ol )3 W95 ol & 25 00 apogS

S 5 4o
O ygody sawgdS doyd (Y VF o /V) (0938] 5l ¢ aioss oyl yo
bt (038 S Shy (won Cax Cwle 4 JglS 5 e
S Shy 9 SO Wl (i sl PH ol
D V) SIS Gloj Sl (uizmen LB 1B qwp 3)90 (o
@l 0,8 by oVl alS s b Shy ol (V0 -
Ao IS loj e 935 (3953 o ggp S &l s
Mg C8l i il PH Olyess 69y Wajeite () Jilite
9 0Bl Sloj ol p2 )3 (5l gme psbods PH (loj Lial3l L 25
i Jsb » ljlesd j1 S 5 08 My GRS bl
awgdS e (gols sladiged bl hw Wi edaline (gjlulC]
b olej cuddSl (JSpsboes g 090 Jol,S (gl sladigas I it

29:b 030kl jausg S v g il Gl Cil e ()l o bl

&l

Amiri oghdaee, S.S., Aalami, M., Rezaei, R. 2010. The Effect of Hydrocolloid on Seed Yogurt on Physicochemical and
Sensory Properties of Low Fat Yogurt. Iranian Food Science and Technology Research Journal. 6, 201-209

Avyar, A., Gurlin, E. 2014. Production and sensory, textural, physico-chemical properties of flavored spreadable yogurt.
Life Science Journal, 11, 58-65.

Aziznia, S., Khosrowshahi, A., Madadlou, A., Rahimi, J. 2008. Whey protein concentrate and gum tragacanth as fat
replacers in nonfat yogurt: chemical, physical, and microstructural properties. Journal of Dairy Science, 91, 2545-
2552.

Behnia, A., Karazhiyan, H., Niazmand, R., Mohammadi, N. A. 2014. Effect of Cress seed gum on rheological and
textural properties of low-fat yoghurt. Research and Innovation in Food Science and Technology, 255-266.

Dhiman, K., Gupta, A., Sharma, D., Gill, N., Goyal, A. 2012. A review on the medicinally important plants of the
family Cucurbitaceae. Asian Journal of Clinical Nutrition. 4, 16-26.

Ehtiati, A., Mohebbi, M., Shahidi, F. 2008. Application of image processing in soy flour fortified bread calorimetry.
The 18th National Congress of Food Science and Technology, October 24 and 25, Mashhad, Iran.

Farahat, A. M., El-Batawy, O. 2013. Proteolytic activity and some properties of stirred fruit yoghurt made using some
fruits containing proteolytic enzymes. World Journal of Dairy and Food Sciences. 8, 38-44.

Foroughani, S., Peigambardoost, S. H., EladGhafari, a. 2017. Investigation of physical and chemical sensory properties
of processed yogurt containing oat milk. Iranian Journal of Biosystems Engineering. 48, 288-279.

Godarzi, O., Mazaheri, T. M., Porazerang, H. 2015. Optimization of Formulation Fermented Drink Yoghurt with Fruit
Juice using Response Surface Methodology. Iranian Food Science and Technology Research Journal.11:1-12.

Grubben, G. 2004. Plants resources of tropical Africa 2. Vegetables. PROTA foundation, Wageningen, Netherlands.

Guing, R. P., Pinho, S., Barroca, M. J. 2011. Study of the convective drying of pumpkin (Cucurbita maxima.) Food and
bioproducts processing, 89, 422-428.

Hayatinegad, J., Mohamadisani, A., Hojjatoleslamy, M. 2013. Optimization of formulation of flavored cast yogurt
enriched with Spinacia oleracea extract and measurement of its physicochemical, sensory and microbial properties
during storage. Second National Conference on Food Science and Technology. May 9-10. Islamic Azad University
of Quchan Branch. Quchan. Iran.

Hayatynejad, J., Mohamadisani, A., Hojjatoleslamy, M. 2014. Sensory acceptability and quality of flavored yogurt
enriched with Spinacia oleracea extract. Nutrition & Food Science, 44, 182-192.

Fernandez, M.A., Picard-Deland, E., Le Barz, M., Daniel, N. Marette, A. 2017. Yogurt and health. In Fermented foods
in health and disease prevention (pp. 305-338). Academic Press.

ISIRI, 2006, Fermented products Products-pH, No. 2852.

Kailasapathy, K, Harmstorf, I. & Phillips, M. 2008. Survival of Lactobacillus acidophilus and Bifidobacterium animalis

ssp. lactis in stirred fruit yogurts. LWT-Food Science and Technology, 41, 1317-1322.

Karami, M., Asadi, J. 2017. Rheological, Physico-Chemical and Sensorial Attributes of Stirred Yoghurt with Irradiated
and Autoclaved Thyme. Iranian Food Science and Technology Research Journal. 14, 241-252.



V-0 m}.f.usv\fo-bgjﬂ)ﬁ&‘b‘ @M)){/Ql)l&b&j@}‘.w

Katsiari, M.C., Voutsinas, L.P., Kondyli, E. 2002. Manufacture of yoghurt from stored frozen sheep’s milk. Food
chemistry. 77, 413-420.

Kumar, P., Mishra, H. 2004. Mango soy fortified set yoghurt: effect of stabilizer addition on physicochemical, sensory
and textural properties. Food Chemistry. 87, 501-507.

Ladjevardi, Z., Gharibzahedi, S., Mousavi, M. 2015. Development of a stable low-fat yogurt gel using functionality of
psyllium (Plantago ovata Forsk) husk gum. Carbohydrate Polymers. 125, 272-280.

Mohammadi Elasti, F., FadaeiNoghani, V., Khosravi-Darani, K. 2016. Effect of different concentrations of Spirulina
platensis on some chemical and sensory properties of probiotic spinach yogurt. Journal of Food Industry Research.
26. 142-128.

Mousavi, M., Heshmati, A., Daraei-Garmakhany, A., Vahidinia, A., Taheri, M. 2019. Texture and sensory
characterization of functional yogurt supplemented with flaxseed during cold storage. Food science & nutrition. 7,
907-917.

Ozcan, T., Yildiz, E. 2016. Determination of Textural and Sensory Properties of Yogurt Produced with The Vegetable
Puree. Turkish Journal of Agriculture-Food Science and Technology. 4, 579-587.

Ramirez-Santiago, C., Ramos-Solis, L., Lobato-Calleros, C., Pefia-Valdivia, C., Vernon-Carter, E., Alvarez-Ramirez., J.
2010. Enrichment of stirred yogurt with soluble dietary fiber from Pachyrhizus erosus L. Urban: Effect on syneresis,
microstructure and rheological properties. Journal of Food Engineering. 101, 229-235.

Rozylo, R., Gawlik-Dziki, U., Dziki, D., Jakubczyk, A., Karas, M., Rozylo, K. 2014. Wheat bread with pumpkin
(Cucurbita maxima L.) pulp as a functional food product. Food technology and biotechnology. 52, 430-438.

Safari, N., Fazel, M., Jahadi, M. 2017. Investigation the Effect of Allium canadanse Plant Powder on Physicochemical
Properties of Stirred Yoghurt. Iranian Journal of Food Science and Technology. 14, 333-342.

Schmidt, K., Smith, D. E. 1992. Rheological properties of gum and milk protein interactions. Journal of Dairy Science,
75, 36-42.

Sendra, E., Kuri, V., Fernandez-Lopez, J., Sayas-Barbera, E., Navarro, C., Perez-Alvarez, J. 2010. Viscoelastic
properties of orange fiber enriched yogurt as a function of fiber dose, size and thermal treatment. LWT-Food Science
and Technology. 43, 708-714.

Shakerian, A., Sohrabi, M.J., Ghasemi Pirbalouti, A. 2012. Effect of Bakhtiari celery (Kelussiaodoratissma Mozaff) on
sensory properties and shelf life of set yogurt. Journal of Herbal Drugs (An International Journal on Medicinal
Herbs). 3, 41-48.

Tohidzadeh, M., Khosrowshahiasl, A., Zomorodi, Sh., Elhami Rad, A. 2013. Effect of carrot fiber on Lactobacillus
casei survival and apricot yogurt quality using response surface methodology. Journal of Innovation in Food
Science and Technology. 6, 122-114.

Yad Melat, M. 2017. Effect of using some native gum on the physicochemical, tissue and sensory properties of yogurt.
MSc thesis. Ramin University of Agriculture and Natural Resources, Khuzestan, Iran.

Yousef, M., Nateghi, L., Azadi, E. 2013. Effect of different concentration of fruit additives on some physicochemical
properties of yoghurt during storage. Annals of Biological Research. 4, 244-249.

Zomorodi, Sh. 2012. Physicochemical, rheological and sensory properties of stirred fruit yoghurt fortified by wheat
fiber. Food research 22 (4), 443-454.



Iranian Food Science and Technology — _ @ . ) ce o \e
Research Journal "af( ) =2, ozl @ @l g pole sl 4 50
Vol. 17, No. 1, Apr. May. 2021, p. 93- 106 e G QYN o VP ot d - 09958 o) 0 le IV Al

Effect of adding zucchini (Cucurbita pepo) on the physico-chemical and sensory
properties of stirred yogurt during storage

M. Salami?, M. Mehraban Sangatash?", A. Ehtiati?

Received: 2019.09.26
Accepted: 2019.12.02

Introduction: Yogurt is one of the most popular dairy products, which has numerous health effects on human body.
Dietary fiber consumption is highly recommended. Fibers are highly hydrophilic and absorb water into the digestive
track, increase the volume of food and thereby facilitating excretion. These are some health benefits of these
compounds. Consumption of fiber-containing yogurt can be helpful for people who suffer from cardiovascular diseases,
hypertension, diabetes and obesity. Zucchini, as a vegetable, is a source of fibers and due to its health-promoting
effects, can be used in dairy products. The aim of this study is to evaluate the effects of different levels of dried zucchini
on stirred yogurt during storage.

Materials and Methods: The raw materials for the production of the functional yogurt were zucchini, milk, skim
milk powder, whey powder, hydrocolloids stabilizer compound and starter culture. Fresh zucchini was hot-air dried at
70 °C for 7 hours. Two forms of the dried zucchini (powder and granule) were added to fresh yogurt at levels of 0.7,
1.4, and 2%. The samples were then tested on days 1, 5, 10 and 15 for acidity (titration method), pH, texture stiffness
(back extrusion), syneresis, color (using image processing) and sensory properties, including color, taste, aroma,
consistency, mouthfeel and overall acceptance. The experiments were triplicated and analysis of variance was
performed using Minitab software at 95% confidence interval. For the significant variables, the means were compared
using LSD method. Graphs were drawn using MS-Excel.

Results and Discussion: The effects of zucchini form and level of addition, storage time and interaction of these
variables were significant (P<0.05) on the titratable acidity, pH and firmness. Over time, pH decreased and acidity
increased, which was related to the starter activity and acid production. Due to the use of stabilizer and whey protein, all
samples showed no syneresis. The firmness of the samples containing zucchini powder was higher than that of the
granule- (P<0.05). This might be related to the homogeneous structure of zucchini fiber, which increased water
absorption regarding its lower particle size. Firmness increased from day one to day five, due to the high water
absorption of hydrocolloids that bind to free water present in the yogurt structure. The presence of milk proteins and
whey protein concentrate in the yogurt formula enhanced crosslinking in the particle gel network, which resulted in a
stronger gel structure. During longer storage, firmness decreased from day 5 to day 10, probably was due to the
increased pH, which affects the proteins and polysaccharides interaction. The effects of the form and level of zucchini

and the interaction between these variables were significant (p <0.05) on the changes in L*, a*, and b*. The L* and a*

values which were higher in the samples containing zucchini granules than in the zucchini powder, most probably due
to the smaller particle sizes of the powder compared with the granules, causing the number of the powder particles per
unit volume to be larger and the powder-containing samples to become darker. In terms of the level of addition, L*
increased as the zucchini level rose to 1.4% and then declined to 2%. The sensory properties of all samples were
significantly affected by the storage time (P<0.05). With increase in the storage time, all the sensory scores increased.
The highest overall acceptance score belonged to the yogurt sample containing 1.4% granule on the 10th day of storage.
Overall, zucchini is a good candidate for yogurt fortification. This incorporation results in a greenish yogurt with more
health functionalities. The highest overall acceptance score was obtained for the yogurt containing 1.4% zucchini
granule on the 10th day of storage (best consumption date) and the results showed acceptable firmness for this sample.
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