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Abstract

Nowadays, probiotic products on the market are mostly dairy based; however, the demand for non-dairy probiotic
and prebiotic products has recently increased. The purpose of this study was to produce a functional synbiotic
beverage from watermelon juice and to investigate its physical, chemical, microbial, and sensory properties with
different concentrations of inulin (0%, 1.5%, and 3%) and using Lactobacillus acidophilus. The samples were
stored at 4°C for 21 days. Physicochemical properties, microbial counts, and sensory characteristics were
evaluated at production, after fermentation, and during the first, second, and third weeks of storage. Data were
analyzed using ANOVA and Duncan's multiple range tests at a 95% confidence level. The results showed that
during storage, pH and probiotic viability decreased, while acidity and viscosity significantly increased (p < 0.05).
The highest probiotic viability after 21 days was observed in the treatment containing 3% inulin during the first
week (10.4 log CFU/ml). Sensory evaluation scores decreased progressively with increasing storage time.
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EXTENDED ABSTRACT

Introduction :The functional beverage group is one of the most important products that have been developed as
new products in recent years. Watermelon (Lanatus Citrulus) is from the Cucurbitaceae family and is native to
the tropical regions of southern Africa and the Middle East. Watermelon contains 93% water, and its main
nutritional components include carbohydrates, vitamin A, vitamin C, and lycopene, which is known to be an anti-
cancer compound. Probiotics are defined as live microorganisms that, when present in appropriate amounts in the
digestive tract, exert beneficial effects on the host. According to the Food and Agriculture Organization of the
United Nations and the World Health Organization, a probiotic product is a product that contains at least 10°
CFU/ml of live probiotic microorganisms at the time of consumption. Prebiotics are short-chain carbohydrates
that are not digested by enzymes in the digestive system and selectively stimulate the growth and activity of
specific bacterial species in the digestive tract. Prebiotics can also be used to enhance the growth of probiotics.
Prebiotics can not only support the growth and stability of probiotic bacteria as a nutritional factor, but some of
them alone also have beneficial effects on the health status of the consumer's host cell, and inulin is one of them.
The term synbiotic is used when a product contains both probiotics and prebiotics. The aim of this research is to
produce a functional watermelon juice beverage using Lactobacillus acidophilus and inulin.

Materials and Methods: For this study, watermelon, Lactobacillus acidophilus and inulin were purchased. First,
watermelon beverage was prepared, inulin was added to the samples, the treatments in this study included the
control sample, 0, 1.5 and 3% and pasteurization was performed. Then, the probiotic bacterium Lactobacillus
acidophilus was added to the treatments and the treatments were transferred to an incubator for 48 hours at 37°C
for anaerobic fermentation. After fermentation, the treatments were transferred to a refrigerator at 4°C for three
weeks and during the three-week storage period, they were evaluated in terms of bacterial viability, mold and
yeast measurement, coliform measurement, pH, acidity, Brix, viscosity, and organoleptic properties using the 5-
point hedonic method.

Statistical tests of the obtained results were performed using SPSS version 22 software. Comparison of the
obtained results (physicochemical properties, probiotics count, sensory properties) was performed using one-way
analysis of variance (ANOVA). Significant differences in the mean difference were examined using Duncan's
multiple range test at a confidence level of 95%.

Results and Discussion :During fermentation, the number of probiotic bacteria increased and decreased at the

end of 21 days. At the end of the storage period, the highest microbial count was related to the treatment containing
3% inulin in the first week at about 9 log CFU/ml and the lowest was related to the treatment containing 0% inulin
at about 7.93 log CFU/ml. As storage time passes, the production of metabolites such as organic acids and the
lack of sugars increase the death of bacteria. The viability of probiotic bacteria in beverages depends on important
factors such as pH, temperature and storage time. In this study, no mold, yeast or coliforms were observed in any
of the treatments. The findings of the study show that during the storage period, with increasing storage time, the
pH of the beverage decreased, and the acidity increased. At the end of the storage period, the lowest pH value was
related to the treatment containing 3% inulin in the third week of storage and the highest pH value was related to
the treatment containing 3% inulin before fermentation. Also, the lowest acidity value was related to the treatment
containing 3% inulin before fermentation and the highest acidity value was related to the treatment containing 3%
inulin in the third week of storage. This is due to the survival of probiotic bacteria and the production of organic
acids during storage. At the end of 21 days, the Brix of all treatments decreased, the highest Brix belonged to the
sample containing 3% inulin (11.7) and the lowest Brix belonged to the control sample (8.72). In justification of
this, it can be stated that by performing the fermentation process by bacteria and converting sugars into organic
acids and a series of volatile compounds, a decrease in the amount of sugar and, as a result, a decrease in Brix
occurred. According to the results, the viscosity increased in all treatments, the lowest viscosity on the first day
belonged to the control sample and the highest viscosity was related to the treatment containing 3% inulin at the
end of the storage period. After the fermentation period and in general, the sensory evaluation results showed that
the sensory evaluation score decreased with increasing storage time of the samples. The results of this synbiotic
beverage study showed that at the end of 21 days of storage, the bacterium Lactobacillus acidophilus had favorable
probiotic properties and adequate viability. With increasing storage time, the pH and Brix of the probiotic beverage
decreased, and the acidity and viscosity increased. Also, with increasing storage time, the organoleptic properties
of fermented beverage decreased significantly. Overall, the results of this study showed that it is possible to
produce a functional watermelon juice beverage using an appropriate probiotic strain.

Y 1o @luo )0 (699,35 (559l gm9 Yo aolilias


https://amfi.ir/article-1-150-en.html

YA G PYOlxas e (Fo b — VY 0490) ‘511.3.6 é)l.uo 30 6035 (559 g9 )50 aolilad I

3 Dlogas vy g 4190 O 31 K5 g comw Nwdgul B Syl g
OF (> 9 (295 9 (2 bwoads

UEA LTI oSS o 25
Ol e 538 ool 31T olils ¢35 s (gl mlio 5 psle gligaas 500

VEob YN @pdy Fogl VE-8/-F/FAcdl s fo b

[ Downloaded from amfi.ir on 2026-05-19 ]

oS>

) ladbe s bl ediain S5 K5 1 o lao3,5T 3 1) S5k 03 3 g 90 &S s 1 lres 5T 5 el sl Jl> o
Sl g addlas pl 51 Coda Ll 4l ol 1 (1 S a0l (ST sn6 0 9 (S DY e ) Lo
Gl S 5555 FC los 53 6 55 YY) (b odsnl deops ¥ /0 o glacbale b 6lsdie ST 55 gm paw (5 mais
S S 15 G5l 3500 e 5 33 sl s a3 ) e 5 Ol 3 iged e 5 (29 S (o lan 5SS 50
313 0L gl oy S eslizal Ao 53 A0 elaw 55 (SUls (slaals w5 (ANOVA) bl slads sa5T 51 s ok 5 40 52
S 35 b G5 405 S g 5 el 5 28 S s S Slaoi 5 S PH (65106 Ol 2l L
Ao y3 ¥ (53l sl & Glate (6146 505 YV 51 ey 6 50 1 6,5l Sloki3 o it (PSS H/00) L (6l e 2l

\L&lﬂ u,:..k\f QLA) &_‘_}3\ L; é)\u\.@.ﬁ; L;\Ao)jb @L«J 23 (g U:"Lf-))‘ cf_lb Dy (\ /¥ |Og CFU/mI) d)‘ m)J u‘:j}“'i‘

o g cég:?ﬁw (s gl 3 cail glin A.JT W o3l s

* atoosafarrokh@gmail.com

Al 1o @luo )0 (699,35 (559l gm9 Yo aolilias


https://amfi.ir/article-1-150-en.html

[ Downloaded from amfi.ir on 2026-05-19 ]

Gl OT ags o 2 33 (YY) 0L 505k .(0) LiL
) & sl sl TSV L ol 5 S s
LOG I ;YL ¢SS gus Obbods) 45 didewy 4o
ol W 5 S s a8l ST 5 55,5 YA GACFU/ml™
edea 3l oy IS sl 3 g s le 5T &l 587 julida o
s 55 eSS Uyl i slez 3 p S sl 5 oSS
TS s oL (P) Lile (3L J53 b o3 5umen 53 FOC
b 5T sy 4 4570l 557 0 S G )bn 5 57 Ol e
B R S e 93
A8 551, LS Lol e & b 5 iy (gl
Ly et gl (V) S e S IS
e eslinel 35 LSS susy O Olse LSS5,
3 gie Jule & Olsie 4 5 o 8 & S s
S S Sile S slas S oML 5 L)
Sl Londy p ibde S 55 ales & 6T 51
~Gp ez Sl gl eSO pae Ol ke
3 el Slsle Ll 51 o gul WA Wil e eSS 5
S IS5 K 5B OV ks b 555755 slad
ol LS o (V2 F) JLast b 55875 b (go i3 slgs) 5o
S S5 w0 (1¥49) ot 5 5 5LS 5 .(4) ol
ose T ik Ope¥pa b ot (58 5 S35
o5 b beds 28 a3 S5 JUT S 5 5l ol
S Loy S 1 0 S 6 Jeamme Ol gt 40 0 51
Corsllae Ol (2l 31 5 o gDle cladgod 4 o 51 03531 L
55 ol S 5 o DT SIS 50 20 e Y e

oslinal By TS sm e Nl (V1) 55 oa 0353

3 Prebiotic
4 synbiotic

Ol Se® 9 (145 0,5 oS (pd

.

Ao

SIS 15 313 (e s 5 age S 0l san ba it 5
die Slge Jols dessul p gla Subs (V) s .
opf 5 P95 s psS 5 eSe) ST dal oo (il
S i gl (Sl ok 505 5 B 0 (B 055 5
o\}mgk\dwup6m$uea,,T;@;ry5|
Lanatus ) «lgts (Y) Llasl arw g Ld>= OV somae
s 8 bl e s Cucurbitaceae o5l il 31 (Citrulus
(sl 53 (6ol 5 g 4 oS (sl Gl sl 5 e BT O
Olal 53 aladin 358 o S ke 08 slpp 5 ST L
() ol s O gmms (5l e DY peame IS
Gl pdods Eob a8 Sl OT Ao 3 AY (g5l ail gin
S5 gy g 5 ST 251 e Ol e 4 OT 51 Gblie
Sl 0T ol gdae OLS 5 S eslinal
& ol s D TU Ol a0 T sl 5 878 Sl ydn 0 S
oS 5Ol S 508 Ao 3 p 8 e MY Ol e
el ol J 5 (F) Cal e atlis b ,w ws
s o551 3 15 5k 53 3 g 4o KT s s 1 lres 5T 3
S BB el sladle s Ll cliaden |82 &S50 5
Y pams 0l Ssun 5 Ssmsn DY pane
Cose b LSSy, Sl @l BB G
2 s S Nph o xS Sledi) Sl ls e
O 5L Asl asls 3y 1S o&iws 55 ol Lo
FANF b S LN e Gl Ol sties s
il Sl Ol 5 (g5ysleS 5 i Jle= Ol
O dimd 53 & sl (Jgamn S pmsp I
S sms g 05 15,01 " CRUMI filu o1

! Dhillon
2 Lactobacillus acidophilus

70 1o @luo 1o (69 9,5 (559l gm9 S aolilias


https://amfi.ir/article-1-150-en.html

[ Downloaded from amfi.ir on 2026-05-19 ]

9 (29,50 9 (o3 bty (U 1d Oluoguas (o) g Alguid Of 51 S g (s Sodgml 18 Siuiies d g

JL& 6“\:_‘-)\.‘" L$.9Lé .k.wj: W) Lo C)B- QT@)LAG
PH:O/Y Slasein b oslizul 3540 algtin OT (VW) ui

23 8 515 enlimal 3y e AVE WSS e /0 8
digod (S 3lwodlel

sl lpds OT (ilulds 51w sbie cpl (gl
Tl 53 (Mo 3 88 ol a3 b yoni ) Lo 2o 0 501)
Ol oy gl o i LS| ((S5/ 355) ot
Lg)bao.:).su_a;;;)b:-Qa&%db“gT&bdﬂ
Sl 4 a5 b s plowil 4is Hlgr Do 4470 gles s
O sl 5oy Jas 2 A3 5 a5 35 g0 (Sl g Yoz

AL s 515 (6 sen (DVS) o 3d s o 5 YO ar
Sy 0Ly S8 I eskbsdl sl S
A s I S s s 5 4 06 Gide
e o ¥ 03 oS ke 00 Olie & Lale Sl plaS
0353 o ghd sl o ol Y (6 ST o 515
05 e 00 Olps ods il (6 ST e e 1
SR o A2 DL ol s o g ¥t 5 (S
ol S35 5 A 4y o el o b €903 S (o (o)
VY g S5 g J g 1 5L 3 ) 50 SB35 0
— st e Sldas el gl bl L(10) Ad plonl R
Jize Celo FA Soke 4 YVOC glos L, 5L 5S04 5515
Sy30 Sy sS B oy 6y ylas et I ey ik

() Bus oz a2an aw ke 4 FOC (Glas b Jlondey 4

3 Sensus
4 Direct Vat Set

PSS s 5 S sms s Sl e S 355

@Aﬁ.‘;‘)}diiij)ﬂ))‘(*'\?)b\)&@j\w}ST
o el S Sl oslizal b g go s e S5 g e
Sl omlis s g 32 ST & Wik il 0¥ 35
A5 52 OT 51 015 o 5 Sl (G557 o shomanly 55
O a0 .3; oslanl (Cele 53) odd s S g
VoA cfumi) s ,lukul do s ada 55 0L b S s
Skt g Ol Jhash cpl g (0Y) sy (VO
b gSY G eslizal Lo alsds OT A gl b

W g ) 5 e b s

b w9y 9390

Slg0

&5 alsna s cpl s eslil 3y ol Sl
35 ol O e L Sl S D S
Ly 3l Aoy A8 ol ar s b s b sl
ol S (L s 8wy e paS T s
o Sl puils s ST L, (LAB) sk sl
ol Grbeo oy DLty ST Sl b ud & 5o

R

dilgwa ST ! Seiw!
15 G and § gy 5 Alunds |y 3t guas | angd (51

Lﬁuéj_fam'l—l{)o:ﬂ@@cw;!kbdl’

L Alwis
2Lactobacillus casei

44 1o @luo 1o (69 9,5 (559l gm9 S aolilias


https://amfi.ir/article-1-150-en.html

[ Downloaded from amfi.ir on 2026-05-19 ]

Ol Se® 9 (145 0,5 oS (pd

byl V Jou

43\}.&'.6: s_JT (M)b) U':J)“‘..‘ Jals

(L sk poted )
Sk OT Lo 3 V/0 Al SN 0 5 hed | s

(o k9! Y
43\).«\.'..&ng J«a,:\" w}@b}f‘Y)rfkb' )\».9'

(o k9! v

V dalee S (950 9 2ol 3 S geT

(CFU/mI) =3 Jde & s ‘5..\5 Sa= sldas
@Kxa‘))j;léwgﬁ

P50 § S (S S 031!
b.?wd,,ﬂ;)kutﬁ!;,.:lid'z”bw,&;j,w
iy S8 e 695 p el S b g A azils & gl
5550 e 4 LOT (S Gl doses O du | uy S

et Gl S bl s 4S5 YOC sles o

AWV) B i olad odd

P AL (&0l
#}u&))jbj‘uubﬂ‘%&jjtifﬁgﬁj)u
5 s K Ve L8 cpl gl s e VRBL CiS
Mw.}a.:méijdiﬁ‘%b)M@bfm”
YF O s LOT (S gladosee Ol dt Sl oy .S
Gl S cplnil L2 4SS0 by s cela

OA) Bas Goled ol esin

o Ml gi

995 S (Sloow

Silw By gy Sl sl 3 La SL Shles Sy
R S N N I N T P R -
S 4 Al e IS a5 o) /8 (G5
5 el g o 6 Olgee & GRleST Glaed ) 55 e
6K bl 0 s 5 el 3 e s
d}\@é&‘w.}aﬁmou\;}ﬁ)&)buwﬂww

B, ol s wlol )T Ey ) plaes S A

Bt s ey £ 1,550 8 0 ol
350y 3l s Sea Vet s S pad B g o
Los (B Oljn 4 5 A8 Jie fp pol oy J2s 4
Ol a1 o s § L5l OT 4 bzl Lel=MRS
23 b ekl WAL L Lac ol Ol bl a8 Lo
15 8 )i il & ol YF-FA Se 4 ¥VOC (gls

:(\Y)

4l 1o @luo 1o (69 9,5 (559l gm9 S aolilias


https://amfi.ir/article-1-150-en.html

[ Downloaded from amfi.ir on 2026-05-19 ]

9 (29,50 9 (o3 bty (U 1d Oluoguas (o) g Alguid Of 51 S g (s Sodgml 18 Siuiies d g

e Bl £ 15 g1 5t 555 Y-0C oo

4 )95 9 (S p5 0 1

Ave e LY oo Jubiml b cla a4 550 5

OF) ws ng:fa)'\.,\.ﬂ FOC (slos y3 aiss , 4

> b
G5 (IS iy 5 o e (K)o ol
et 8 S0k ) alsdkin ST K5 g o s gl 3
AN Lo 5 (p g 2n 50> 2 (Jgl 2 pads Sl dny
03T o) gl (Y0) A8 o oy 5 25 50T S50l e 8
(O 1o sl ) (glabE 0 SSgds gy bl

(YY) s as3lael VB0 5l 5 a b Hlos s claw ge

s eabs 53 g ad e Ve sladed G5 b 050 adi s
b sk el 0 ki ) 6,8 e e
G Sl bk gas e b1 s IS WS sl
Ol)sls Joea (YY) i ol FOC (slos 43 (ke 3
o O3l Ol 5 55 Sl e Osa5T Jsb o
STl bl 2 o s S bl o V0 /P 550
F s diged Aoy 1 S 4ipes b b s ool

(TF) Bl il
SoleT ko g 4 o5
S a Jili Slan Ol il ik )50 4 ol

o S 4 S s S S Sleedi) b

Heslizal b odaT s 4 5 (65T (sla0 05T & Ol

PH (S w5 0 10!

05,5 6, 51 day YPAD 5,1kl 3b pH (6,86 51k
35 besitae 2o PH 35 2SI Y 5 F It 5L Lo 5 oK
0 ws Sl 3pH 53 8 15 e J5 s

A | (S 50 51N

ol b 5 5 4y 2 PH o 14l YEAD 5,16kl 3o
i 0T 2 o 00 e 03 5 0 LIS PH=F L 3L

G305 5058 Jire 1 &S5 1) odd 3 g0k g o6
oS sde oG s 8 Lol 0T & G p 5 70)
bl Ojen oy Jau w5 oodls HIF i 5
o;\;,\}ﬂobzd\ﬂybﬁpH:}J:QI.A.&A:MK
e 43,5 sy g PH 5 pebliaa Qpp oSas
cb;éu“#a#bdlﬁj'/\v.iAM.X:.MS)J.X:Ad‘}laA

.(\‘\)u\..i:g;.&b.s\.l I

Y dsles

Vx0/00 64x100
@ dl(4) = ¥x0/00 64100

M: ¢S 303 059
V: (i JLA_):'/\ ﬁMW})AﬁA@J@Ar»
A ke
A)-’(’;wf“s-gif:*‘“\:‘“wj‘}f‘ci“\:‘“
0 L

J ol ok (g w50 31!

TIAD 3,1kl b Jlowe dalo 350 (6, 031051 g

b g 3l 0B o oo T 587185 0o 51y

FA 1o @luo 1o (69 9,5 (559l gm9 S aolilias


https://amfi.ir/article-1-150-en.html

Ol 0B g (105 0,8 aoS 90

@ o gul o )3 V/0 (sl L WAY log CFU/MI 5 50
4 o sul o ys ¥ gl sl 5 4/40 log CFU/MI 5 50>
5 byl é\, 33 Llodes; V+/YY log CFU/MI 5 g0
MNaimn 0lej poled Jlite 1 oman 5 1S O
e () 090 OLL 5o (p<S/00) Sl ey
oy Vo Gsl Jld 4 b o5 Ko ks sl
(f.f"r-{ 5 8 log CFU/MI 590> a4 Jgl azan 55 o gl
109 >3- 4 sl Aoy jio sl Hled 4 by s
Sys0 ioled il 3l b les eles .3 V/AY CFU/MI

g 5l 0SS s s Ol e GBI () 5

Bab Aa

(log CFU/mL) J&‘:’J.-.‘t'}_):,‘

ol wjfjb; 05 esls laanslie slas (gl 5 (P<4/+0)
(bt S8 S S 5s) dol ml aglie ol
S eslial b (o Sloguas Sy Boled
A bl @b & (ANOVA) uibols SIUT 0T
0037 Sl oslizal b a5, Kle CoMast| ls cae slasslis
DB sz 3550 14D Oliabsl mwlaw 53 STls (glasls s

s g

W

B SHgmgy Skl Jhowi @b

Slgnin OT oCigmg p (Jdg
o shd sl e SN (ST oo mls ) S
— o O 15 FOC las 53 055, (MK 0555 &S5 b
SR el i Cela P ey 33 el ol ol e
4 (PS1/00) ub Sy S S Soled I3 rs
YV osgd= adyl ldds umg\?)\b&,ﬂ St S Gla S
Gl e oy IS ey S5 sl V:;_)lfj

o ol o ys Jio ol sl s wlgdis OT S s

(log CFU/ml) &gﬁ}ﬁ

dju_m o) Alda g 4108

S Ol

Hods % mods) %)/ mods) %Y

G165 0398 (b dilguidy O 0 gus oy (Shniigd Lilisho (S Hlowd (29 3Sn0 (o slods 9 SlRo duglio | I
;’})JP)J.::\;.‘SAMJDQQ d\.ob‘dd.w)}ij,ﬂ)bb)@ﬂauﬁmﬂ:&a&d)\:}‘:ﬁjc-\;&bowLbb}&ué})ﬁ&ju;acﬁf‘y;’}jf*

(al Sslize a0k} 55 Hless O ok 4 bgs 0 68 55 g 5 595 S5 5 bsles 4 b gy o 0S5 S

[ Downloaded from amfi.ir on 2026-05-19 ]

#A @I b )0 (6021 (59 gmg S aolidad



https://amfi.ir/article-1-150-en.html

] 95295500 9 (o3 leoaiis (S5 5 Sluoguas w9 Ailgid O 51 SClig o Wend gunl 8 Sl wdgi

ol ok 03,57 ¥ JSKE Hlased 53 Jlnde gles o
T LT Blowd 51 514 0l 5 s 1 2550 Slosled
SO /00) dzils S gus  Sbdi s PH s Golo e
5t s PH Ol 651 0l 5 sled blize
Ol 2l Il a8 0le) 55 . (PS0/00) 54 Hls e
53 4 sb a4l 03 5 Ty il ks pH o 52
ey ¥ ol slas a4 by PH Ol o i 0L )
5 ls Hles 4 by e PH Ol op 2S5 (OVY) o 5!
PH ,i3lie s 5 oy Al 00 (O/Y) o sl Ao s Jao
o35 3l e (PS/00) S8L el (gyls e b w
S 5 O1)) dals Sl 4 by e PH Olje o 20
S5 (FFY) sl Ao )5 Y (g5 Hles 4 bgs o pH Ol s
Nasmn 55 SIS )55 OLL B PH jpslis [2als s,

(pS'/'D) S

A

4 Ac Ac AP Aa Ba

I .
o
Y

el @ods) %

Bb Bc Bdg Ca

pH

Cb Cc cd

ol e

P § 5

0393 Jsb 3 bsled sl Gl pedes 5 &S 05057
e Yol o wm il by S e
SIS 0l 53 il Lol 1 5 onlin O gl 3 520y

S
Saal
SN 0533 b 53 sled ol sl 0 3 ST 0 505T

jléﬁieﬁjb d;éf@ﬁawlim BB (abul
ol O gl 1y gl s & Yoo | &7 s 3L Lo jles

35 SIS Ol s g Ll 5
pH
Glatn O s gos PH (6,8 0511 5l okeT ks =k

TR 6)‘4&0)}3}&&}\.&&34#&'&:)})&

Da Da
iDb Db Dc iEb Eb Ec

Js) 4iia 253 dida JUWPL-

S 0L

Modss) %) /0 modsy %v

SIS 0598 b 4ilguun UT&:S”W Sgs alisee (S Hlowi pH p3lA0 pud duslio ¥ ICh
g ) Aib e dsy3 40 JL,}tCJM):ou,’,apL»,L“,_:,:JLE.«Qﬁ)hu’;,ugn\:,'tsﬁ}°m>owuo;“5,,ﬁ¢,uucgv¢jf*

(ol sl a0l 53 sled Dl 4 by o 8550 s 5555 88 53 baslad 4y Loy o S S

a)}»@b)’do&a@w):&ée)jsﬁ.ua@aw Y
Lodd mdlh (ladgod ay el (S)l3 e 5131 ()

é\})) Sl C.&\bo\ﬁkh‘)uu#ju\:w| u«-}l:.wl:}ify

A S|

el (5, Sl Sl ol laasl LT ),

IS 1) eSS 0555 595 YN (b 5o alsin OT s s

[ Downloaded from amfi.ir on 2026-05-19 ]

v @I Lo 50 60 2)5 (59l gm9 50 aoliliad



https://amfi.ir/article-1-150-en.html

Ol 0B g (105 0,8 aoS 90

s Rl B lars e Sl ey Olej 3 G g
Ol ples 03 S dald @ ged audewl o4 LAl an il
dn 2 5l a8 SIS 5 e Ll o (5,1
b s Lg)\.\.@ii sy Y ey9s b ooy Jils 4 god

ab 4 s S S el e (Jlonse

1 omomen 5 6o Ole) Sl 5 g 5 3050 S oles ]
Sl o3 Slagme 5SS Ol sl bl
@ bgpe andnl o i eeds 8 Ol 53 (PS/00)
(+/28) Ao ys Hoe dgul 9 (4/08) dald & 5ol (3l Hlas

sl o3 Y sl sles a4 by e el (1S 55

PS2700) Sab il g ls gms b el 55lie uaded I ey Ole) 53 35 (+/2V)

Sbagad (PS/00) 8L Il gl gme sba

/¢ 4 !
' Bb Bb Ba Ac Ab Aa
Da Cb Cb ca
3 Dc b
,‘3‘ Al
= Da Ea Eb Ec¢ i i
T i i
edd (8 Jgl atda PPLERTY PYNRLLY

S Ol
Hoald modsy % Modsy %)/ mods %Y
(N 0385 b 150 DT W 0 b Ao (S slass €ihaat 2B e Aualin ¥ S
g ) Aib e dsy3 40 Ju»ldw);ou,‘,a);La,u::,isu.am)|;@”g>\:>'tsﬁ},u;owuoﬂd,,ﬁa,mdg‘ﬁgg?*

(Cl Sglite a0l 55 Hlesd Dbk 4y by o 55 o 5 55 655 3 bajles 4y by o oS 557

[ Downloaded from amfi.ir on 2026-05-19 ]

\Al

@I Lo 50 60 2)5 (59l gm9 50 aoliliad



https://amfi.ir/article-1-150-en.html

] 952855 9 (3 leouniss (S0 b Sluoguad w9 Ailguid O 51 Sigm crouw Wond guul 8  Sukoligd dud o

Wli Gye 4 Glie WSS 50 s WY) sl 3
S A ol s ml bl e AVY)

34 45 s Lg)\.,\.gfv'ojjs oS 3 0l s Glad gl
(p<i/e0)

ST Slagipes oS S o3l Sl edeT Cows @ il
0235 b 5 a3 055 (b Aald 6y L anglie )3 g
b e S 8 oSl odd 03,01 F SKE 5s (6,16
& Sl Bl GR1  gad oS 2 sl Re 1)
Loy VGl Gge 4 Gl WSS o e SSosb

u"‘gﬁﬁ“’-’)’
Aa
,"\ Ac A A B
Yoy, c Ac a
e I Bb Bc Bd B2 b e g an Dc bd @ Eb g
d}lm asd Adia )
‘SJ‘J.GS:QLA)

Hald mods % Eodsy %Yo mods %Y

(N 085 b 1505 DT W 0 b ke (S slass 2 5080 ek duplin £ S5
g ) Aib e dsy3 40 Jubtéyﬁouj,apLaJu_;,i;Lz.am)h@#gn\:;lsﬁ}au;owuoﬂd,)ﬁajuuwvg,f*

Yo

(ol Sslizn SO 53 sl S ki & bgy 0 6855 o 5505 655 5o sl 4 by o oS S

S 4 bospn Uil 555 55 4355S s o 2eS (P /00) 4 595w §
od 4 L by a5 Sy o fhe 5 (VE/Y) sl
Jsb ys.cwl (VYY) £ aan s sl Ao s Vo gyl
Rl P sl ples 53 4 S s Ol S 050

el

b bl a ) S s polie Sk gy 4 by e ol
Q@j‘{.@‘bﬁe}'}d&bﬁ)éé}‘l&j})*\
plad 53 455 3 Ol e e gl oo ys (il 31 L 0SS

Lo gyl gme DMl el ol 1Bl byl

S s

V¥
R Aa
AR Ca Bb Ba b
cd cc CP
DoV
3 Ea Dc Dc Db Da
= . Ec Ec
s I
Jg) atiaa a0 Al g 4108

é. . .
Sl Ole
ol mols % Mol %)/ mods) %Y
SIIAg 059 (b gt OT 05 gw oy (Sehgi il (S slowd 40 59K 9 3 OlE0 ki duslio 0 U
_')}f-).\.{zl{@w,;% J\.&:—‘dﬁ.u):QLA)'_,&):LAJ\A:J}L:UL»w;\:hf'.uJ)\b’-‘:ﬁ)aM:QUJL&QyL;})ijL&:AJ;YQ}F%

(ol slize 0L 53 slas ki 0 Logy 0 5550 o 5555 655 5o baslas 4 by o oS S

[ Downloaded from amfi.ir on 2026-05-19 ]

vy @I b )0 (6021 59 gmg S aolilad



https://amfi.ir/article-1-150-en.html

Ol So® g (05 0,8 g (o

S s s sl sl sl 5 dals les

)93 b > i edaline (gyls pme O s Olo) Do 13 ol Wei Syl 1o prb S
S8l Al Lasled ples 53 el e S5l 655 SIS
S e s5dn 5 92 52 53 )yl oY 5l e 5 S e e 5 kg b Copsllan b5 ol

(pS'/.o) "}’. MU’ )L°.“.S b )"LS':*A u)t" QL&; ;‘ K&' )b},c.; )b LSJ“‘LGS’/. e)}) U"b ).) 43‘}.1.2& g.)T

w))ﬁbu«’&gj)\cp@@jl{.Qﬁw‘oMaJ‘J

oy

ABa pg, B3 Aa Bca g,

Ba
ili ii i iBb Cbc Cc 1 Cb Cb

T A3 A3 aa Aa ABa Aa
d}‘ﬂk JJA.\SA e}.m.m

I
_ ¥
3
. T
i3 (8 5
e gl

Hol @ods % Modsy %V/0 modsy %Y

IG5 0393 (b 419 DT 05 gy (Jaigh Lalicie (S slowl b 3l yuk dug o 1 SO
Co9,) Asl o Ao y3 40 JLu.b-lc]a.u):ohjﬁ):u)wﬁﬂia&ﬁ)h@ug})\:s-‘:}g-}a.uuowtao‘,uLg”ﬁ&}lj;.a&;\!g}}f*

(ol Soslizn (0L 53 5l S ki & bgy o 6855 o 5505 655 5o bajled 4 by o oS S

O I3 sma OVt paded |5 .l 03 51 1S 050 4 ge Olo) Do 30 ol Wy Sy 0 ¢ m S
¥ 6ol Do (OIMESS 0533 I 53 i dalia balag B

S b b W e a2 eI e ST S s oG 5 Sl ooleT oty gl VS

<a/e .k 5 _
(p_ / 0) Sl el 45-'\.».&:‘54 QL’LJ 6\;‘4 4Q\ ).345-\.&360 QL&; \) dbu\;&

4 s GO 0993 sl 53 disad (557 o sllase

>
7 Aa Aa Aa Aa ABa ABa ABa Ba Ba BCa Ca Ba Ba BCa Ba Cab
g, F
Y
5y
Jgl ataa .99 Aléa PEVRLY
G168 e

Hall ol % Mods) %)/0 mods %Y
6)‘..\@0)5&Gb4515..\.’.&gTﬁww@@ygﬁl’&nsh)Mﬁﬁé&mﬁwmvﬁ
ik e ds 2 40 du:;—lcla“): Oloy o s lajled polde oy sls pme OO 5 5 5 0 das Ol el siw (S0, osline N oy it

(ol gline glalles 53 Jlesd Sl @ b o S Sy 5 555 S8 s bajles 4 by e S8 oy )

[ Downloaded from amfi.ir on 2026-05-19 ]

vy @I b )0 (6021 59 gmg S aolilad



https://amfi.ir/article-1-150-en.html

] 952855 9 (3 leouniss (S0 b Sluoguad w9 Ailguid O 51 Sigm crouw Wond guul 8  Sukoligd dud o

Do 33 0l Mg (Jabigi 30 AT 9 dy b
SleS Ol

O GBS Gl IS dy Ol L5 b
Lol S S ol o syl A S 55 K5

)L@:}' J}‘ PLeTy BE) (pS'/'o) :}3 )‘J@M J.:.a.‘;r.’; )‘ Bt

Olo) Do 30 ol Wi Sy 5O <Ky b
SolueS

Ky oy iy BB S e auT b sls olis el
L 613 sme Dl duoys ¥ 5 duoys VIO choys i D2l Gl s BB G e =

¥ ol e eSS 093 OLL L3 sl 423105 b jles

LQJL«..; J;Lw &)Jb)“)wj\h‘djvf"\*’)3

RISALY

23 pa 3 093 aan o bl (p0/00) il dals 4 gel

Liodalie IS 50y ialS gl ds s Y sl sl
AP /40) 54 lsline oS

K Sk

?
Aa Aa Aa Ao AB2b p, poc

Ba
BCa
= B 8b b BCh Bb

Jl atéa PPLRLTY py Alda

G )

H2W modsy % Modsy %V/0 modsy %V

gs‘fuixib,j.“

6)‘»\@13e)jéﬁbé',MgTéﬁé'”w@@yMgs&)wJuﬁ)}‘u&xélﬁnﬁgjﬁ@‘lﬁoAJ:fb
g ) Aib e dsy3 40 JL,;,tCJM);auj,aﬁu,u,;,_;mQﬁ)b@mgn\:,'lsﬁje.u.uowuoj;dw,ﬁoju;‘ﬁ‘y;},f*

(il Soglite (lo0le 55 Hles Dk 4 by o 8550 o 5 555 65 53 Wajles 4 by o oS 57

et oor S, S B4y Sl )3 S sy 6 SY

YO) J)‘QL_;;«‘J.‘SJ‘A& Ol 9 Les pH
S g0 (S 5 5 Ol ((Y210) 0,8 5 o L
bM‘}s_«:mcwuaTL;LAaxﬁuTJa}buQLij‘_;M

_LS;LLSJ‘%L;E)J}J“‘f‘ u.log_g.;}.a}j

LS)\J.@.ﬁﬁa)}J):yMJM:@QUJJZA}}:‘SLA‘U.;L:

(SIS O3 il 31 L il gn OT &S5 gy S 5

S5 dom § v
Glgdon OT wias gl b Suid g A 5 Ol anllas ol 53
A g G5 5 kb sl ekl sSY ST L
sdalive (6 S Byl 55 (gyls me il 1 ades 3
Sl aelsl 1SS gl aia b il ol oS s 8
e A S led S o g B pps axia
G Ol CsdE L (YF) (pS/00) il s
G5 3l g0 35S 5 T bl O oo e U 5

Slodi) Skl L(0) 3 5d o o STL S o il sl

1 Mashayekh

[ Downloaded from amfi.ir on 2026-05-19 ]

ve @I b )0 (6021 59 gmg S aolilad



https://amfi.ir/article-1-150-en.html

[ Downloaded from amfi.ir on 2026-05-19 ]

S5 oS ol $5 4 gl L Gl
S b gl (V) sl 13 6 o 1y s e
35 Jaloen el 3140 Ol e HIESS Sa) VY (b ol 0L
Ol O e 4581 0T 4 5 55 .23k ialS b jles ales
23 Jlowe ol sl ge ol S5 53 Sl 4t 5 L S 505
S S G sl 53 s S 5 Sl T
5SS Ly e Joe plwl L clpd 0 O e
PS5 6w K s ST sladenl 4 ks 045 Lo
Sl BT eSS S2alS 4 43 5 A5 Hldde y zals
A A3 ¥ Gl a4 Glate WSS o e (1Y)
23 (WVY) Aals @505 4 Glate oS 2 02708 5 (V)
& Glate oSS SMEe o ST (IS Sy VY (b )
PRERRVS e win 53 gl Aoy Vgl les
Sl o p3 ¥ (sl e 4 Glate WSS e o i

Sy e ) S
dedgul p Sddg Mg (YN LK 5 T
L1y s o emsp o ST bbb s 5 (653
Lidsai g (S skl S S S eslinad
505 YA (b 3 5 s Sl dm sla0le) 55 WSS 556
e 5 235 15 ey 3550 FOC Slasys 506K

() ol mals S

> phor 55 s SRl Esl mle DS 5 ) sl
IR Lol ples 3 4Ky b 4 5 L L(FF)
Aals 4 gad 4 hate gl S5 3 4Ky o 2eS (23l
Yol sl les w4 b Sy o e 5 0
O SIS 0533 Jsb 3 35 Y sy 55 Aoy

3L sl ples )3 a5 S 5

o WU w4 (IFAY) Sale Solo 5 0L alb

O e BT Y- S N P W g P P

3 Zandi

Ol Se® 9 (145 0,5 oS (pd

A Sy il 2l s dme 5 sb 4 S s pH

YY) Cals 43‘5.1..'\.&

GG 535 Y (b 53 515 DL okl Loy 5 oo
L PH Ol o a8 il gobin OT 6555 g o (Sl 5
5 G s wxin 3 gl Ao s ¥ (sl sled 4
I3 o sl oo ¥ sl les s bgp e PH 0150 0 20

4l S g G (YF) OLSs 5 ' ies
S ST Sl aslizal L1y WS 5 oS5 T b gl
YA b (S8 skl SN 5 e shd sl o shol oS
aadlln ol gl s S oy 2 FOC sles 53 (55146 5,
ol e Ole) 531 L e s PH lte 15 OLES

(YA) Zs

S el (65106 Ole3 Dke Isb s S | Gills
“ ) (N S3L 515 ol sae b 4 (6 e
ST sl 5 5 685 55 1 Slas ST Slookss s
odal ol b Oromen (V) Asl o S Oy 3
T 5 g Sk 5 S 500 YN b 53 515 0L
Yol Dl & by andead Olgs o S calpdia
Ly el Ol 0 i 5 o 51 S sl Ay

25 G oo win 53 o gl Ao )3 ¥ (g5l Hlad 4
iy My 08U (Y8 0L 5 Tl
g Slooge DT bokin by (¢ e S
503505 oy G pklisSY Lo ) Sl I
b slasd S 55 S5 5 aid b 55 oS s S 31 S

() Sl a5l 4t O e

! Shisheh
2 Mashayekh

Vo 1o @luo )0 (699,35 (559l gm9 Yo aolilias


https://amfi.ir/article-1-150-en.html

[ Downloaded from amfi.ir on 2026-05-19 ]

9 (29,50 9 (o3 bonliy (S 3ud Sluoguas (w9 ailauid O I gy Jowd gl 18 Sudies d g

ﬁ&ﬂ%}@‘d%}@‘dbﬁ(ﬁ%)éwja

2 el L ¢ e

om0 4 L3S a1 (Y 10) 0K 5 sle s el
(o sk adenl ool Y Gl g2 (6 et (sl gacT
Feady kel S (55 el S
Torsesaly skl iS5 T SELL el S
5 rsdel skl sSY ol ks
g g ZatS o YL lls S5 skl sSTY

(V)

3 Lactobacillus paracasei
4 Lactobacillus rhamnosus

ol o
&S osls ol @Lﬁ .J.’:;'-Ls,; f_.af sdils 3l odd ag
lgcv\..a).:Yj\ckﬂ)aj:if@.\,qubf'-ajg():)}\

S ol el 1530 5 s K s Sl 203

F0) Sl onls ol 5al 1y an oS 5 eSS el A 5

Ol LAl b sls OLa e 250 s (S8 55k &
wils Aal Ly e bl el b el 6,1
Lol ol s g L5500 Ll U,:..Alf J:JJ el
ST bl W5 5 b pbe dag ST sy Lil5 o0
S s e b B (FF) AL g STL L 5
P an 5 093 4uia (gl AUA (S pede (J3 50

Yo sl 4 hate Slael op S 3l 0L (16K

! Espirito-Santo
2l actobacillus plantarum

\ig 1o @luo )0 (699,35 (559l gm9 Yo aolilias


https://amfi.ir/article-1-150-en.html

[ Downloaded from amfi.ir on 2026-05-19 ]

1. Akhondzadeh H, Taghizadeh M. A review of
traditional and semi-industrial beverages with a
special focus on their sustainability, engineering
properties, and cognitive health functions. The 6th
International Conference on Applied Research in
Agricultural Sciences. 2019;February 2019.

2. Bhuiyan M, Shams-Ud-Din M, Islam M.
Development of functional beverage based on taste
preference. Journal of environmental science and
natural resources. 2012;5(1):83-7.

3. Amiri Chayjan R, Alaei B, Azizi Tabriz Zad
MH. Optimization of Ultrasonic-thermal
Concentrator  Performance under  Vacuum
Conditions in Watermelon Juice Concentration
Process. Iranian Journal of Biosystems Engineering.
2021;52(1):55-65.

4, Alemi A, Emam D.Z, Mirzaei H. Effect of
pressure and temperature of concentration on
some of quality attributes of watermelon juice.
2012.

5. Azarfam MS, Hashemiravan M, Asadollahi
S. Production of Probiotic Fermented Beverage
Based on Mixture of Sweet Cherry, Red. Journal of
Food Safety and Processing. 2021;1(1):1-16.

6. Dhillon H, Gill M, Kocher G, Panwar H,
Arora M. Preparation of Lactobacillus acidophilus
enriched probiotic mango juice. Journal of
Environmental Biology. 2021;42:371-8.

7. Kasra Kermanshahi R, Mamoundad
Nezhad F. The Antibacterial Effect Of Nano-silver
and Nano-TiO2 Acrylic Fibers On Some Of The

Bacterial Flora Of Soil. Applied Biology.
2014;26(2):77-84.
8. Lakzadeh L, Sabzevari A, Amouheidari M.

The prebiotic effect of inulin on the microbial,
quality indexes and shelf life of probiotic
pomegranate juice containing Lactobacillus

plantarum.  Journal of  Microbial World.
2020;13(2):165-72.
9. Ehsani J, Mohsenzadeh M, Khomeiri M,

Ghasemnezhad A, Ebrahimi S. A review of the most
common prebiotic combinations, with an emphasis
on inulin. 2020.

10. Khakbaz M, Khishgadam H. The
investigation of rheological and physicochemical
characteristics of new formulation of juice
produced by combination of sour cherry and red
grape, fortified with inulin dietary fibre as a

OLSo® 9 (145 5,8 oS (13

&b
prebiotic product. Food Research Journal.
2017;27(4):121-34.

11. Pandey KR, Naik SR, Vakil BV. Probiotics,

prebiotics and synbiotics-a review. Journal of food
science and technology. 2015;52:7577-87.

12. Alwis A, Perera O, Weerahewa HD.
Development of a Novel Carrot-based Synbiotic
Beverage using Lactobacillus casei 431°®. 2016.

13. Javan mardi E, Labafi M, Khodaian F, Salehi
E. Feasibility study of Production of red beet juice
by fermentation Lactic acid bacteria. Journal of food
science and technology(lran). 2015;13(56):1-9.

14. Mamaghani MHSA, Alizadeh A, Nia F,
Homa S. Production and Evaluation of Some
Physical, chemical and Sensory Properties of
Fermented Carrot Juice Using Lactobacillus casei
and Lactobacillus plantarum and Their Shelf Life.
Journal of Innovation in Food Science & Technology.
2021;13(2).

15. Ghazavi N, Moshtaghi H, Bonyadian M.
Production of probiotic juice by use of two varieties
of Red and Yellow apple. Journal of Food
Microbiology. 2016;3(2):1-10.

16. SHIRPOUR M, HASHEMIRAVAN M,
POURAHMAD R. ASSESS THE VIABILITY OF
LACTOBACILLUS CASEIIN FERMENTED LEMON PULP
MARMALADE. 2017.

17. Standard and Industrial Research of Iran
Institute. Method for counting molds and yeasts-
Colony counting method in products with water
activity (Aw) equal to or less than 0.60. National
Iranian Standard2013.

18. Standard and Industrial Research of Iran
Institute. Microbiology of food and animal feed-
Comprehensive method for enumeration of
coliforms - Colony count method. National Iranian
Standard. 2007:No. 9263.

19. Standard and Industrial Research of Iran
Institute. Fruit juices - test methods. National
Iranian Standard. 2007:NO 2685.

20. Sheikhgasemi S, Zomorodi S. The effect of
microencapsulation on survival of Lactobacillus
acidophilus and on the quality characteristics of
apple juice during storage at ambient temperature.
2014.

21. Ebrahimi Jam S, Zarringhalami S, Ganjloo
A. Quinoa-based gluten—free fermented beverage

\A 1o @luo )0 (699,35 (559l gm9 Yo aolilias


https://amfi.ir/article-1-150-en.html

[ Downloaded from amfi.ir on 2026-05-19 ]

9 (29,50 9 (o Loty (S 1 Oluoguas o) p g dilgusd O 1 S g (ruw dodguwl 8  Suiel ddgi

Production using probiotic bacteria. Food Research
Journal. 2019;29(1):27-42.

22. Shamsaie P, Asadi GA, Sharifan A.
Production and Characterization a plant-based
symbiotic plant-based beverage: Mung bean and
Rye sprouts. Journal of food science and technology
(Iran). 2022;19(127):31-45.

23. Nematia.,  Alizadehm., Ghasempour.
Evaluation of sensory and physic- chemical
properties of orange beverage prepared by
hydrolyzed milk permeate. Food Science and
Technology. 2017;14(5):303-11.

24, Rahimi majd H, Hashemiravan M,
Pourahmad R. Production of probiotic beverage
based on mixture of Red grape juice and Malt
extract. Food Safety And Processing. 2021;1(Spring
2021).

25. Sadaghdar Y, Mortazavian AM, Ehsani MR.
Survival and activity of 5 probiotic lactobacilli strains
in 2 types of flavored fermented milk. Food Science
and Biotechnology. 2012;21:151-7.

26. Mashayekh S, Hashemiravan M, Mokhtari
FD. Study on production possibility of probiotic
fermented beverage based on mixture of pineapple,
apple and mango juices. 2015.

27. Babaei M, Hashemiravan M, Pourahmad R.
Production of probiotic beverage based on tomato
juice and mixture of sweet pepper, celery and
coriander juices. Iran J Nut Sci Food Tech.
2018;15(74):341-31.

28. Shisheh S, Hashemiravan M,
Pourahmadjaktaji R. Production of Probiotic
mixture of Barberry and Black cherry juice by lactic
acid bacteria. Bull Environ Pharm Life Sci.
2014;3(3):53-61.

29. Magala M, Kohajdova Z, Karovicova J,
Greifova M, Hojerova J. Application of lactic acid
bacteria for production of fermented beverages
based on rice flour. 2015.

30. Mashayekh F, Hashemiravan M, Mokhtari
FD. Study on production possibility of probiotic
fermented beverage based on mixture of
watermelon, orange and mango juices.
International Journal of Advanced Biotechnology
Research. 2016;7:1522-U761.

31. Afshani E, Beigmohammadi Z, Mirmajidi
Hashtjin A. Optimization of Functional Peach
Beverage Formulation and Study of Its Sensorial and
Physicochemical Properties. Journal of food science
and technology (Iran). 2019;16(91):129-44.

32. Omidvar F, Eshaghi M, Nateghi L.
Investigation of the probiotic properties of
Lactobacillus  vermiformis and Lactobacillus
fermentum isolated from honey and the possibility
of producing probiotic peach juice and strawberry
juice. Quarterly Scientific Research Journal of
Applied Microbiology in Food Industries. 2019;5.

33. Zandi MM, Hashemiravan M, Berenjy S.
Production of probiotic fermented mixture of
carrot, beet and apple juices. 2016.

34. Hosseini M, Alizadeh M, Rezazadbari M.
Investigation of some physicochemical properties
and survival of probiotic bacteria in industrial
symbiotic juices by response surface and D-Optimal
design with incomplete factorial. 2022.

35. Taherian A, Sadeghi Mahoonak A. Effect of
date syrup on physicochemical, microbial and
sensory properties of kefir. Innovative Food
Technologies. 2015;2(2):31-42.

36. Daliri S, Khorshidpour B, Pourahmad R.
Investigation of the Possibility of Probiotic Juice
Production Based on Mixture of Sour Cherry,
Cranberry and Apple by Lactobacillus acidofilus and
Lactobacillus casei. Journal of Food Technology and
Nutrition. 2020;17(Summer 2020):53-66.

37. Espirito-Santo AP, Carlin F, Renard CM.
Apple, grape or orange juice: Which one offers the
best substrate for lactobacilli growth?—A screening
study on bacteria viability, superoxide dismutase
activity, folates production and hedonic
characteristics. Food Research International.
2015;78:352-60.

VA 1o @luo )0 (699,35 (559l gm9 Yo aolilias


https://amfi.ir/article-1-150-en.html
http://www.tcpdf.org

