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Table 1 The combination of treatments

Lactobacillus Casei

Treatment (CFU/ml) Orange fiber (w/v) Mango juice (v/v)
C 10° 0 0
T, 10% 0 10
T, 10% 0.5 0
T, 10° 0.5 10

C: control; T: synbiotic apple juice containing 10%mango juice; T,: synbiotic apple juice containing 0.5%
orange fiber; T5: synbiotic apple juice containing 10% mango juice and 0.5% orange fiber
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Fig 1 Viability of Lactobacillus casei in synbiotic
apple juice during the 45-days storage time
(Reported values correspond to mean + standard
deviation. Different letters in the same column and
row indicate significant differences (P<0.05).
Capital letters indicate storage time effect and
small letters indicate treatment effect during
storage time. C: control; T;: synbiotic apple juice
containing 10%mango juice; T,: synbiotic apple
juice containing 0.5% orange fiber; T;: synbiotic
apple juice containing 10% mango juice and 0.5%
orange fiber
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Table 2 pH and acidity changes of synbiotic apple juice during the 45-days storage time

Storage time (day)

Parameters Treatment
1 15 30 45
pH C 3.83+0.02™ 3.77+0.04™ 3.73+0.01% 3.70+0.02%
T, 3.72+0.03%° 3.58+0.03% 3.5140.01¢° 3.45+0.02°°
T, 3.78+0.01° 3.67+0.03%° 3.60+0.01° 3.56+0.01%
T, 3.69+0.014° 3.52+0.05% 3.44+0.03% 3.40+0.02¢¢
Acidity (%) C 0.56+0.02 0.62+0.04% 0.66+0.02"8¢ 0.68+0.01*¢
T, 0.72+0.03 0.81+0.01%° 0.85:+0.0348B° 0.89:+0.024°
T, 0.6340.02° 0.70+0.01%° 0.76:+0.03%° 0.7940.014°
T, 0.76+0.03 0.87+0.025 0.91+0.02482 0.95+0.024%

Reported values correspond to mean + standard deviation. Different letters in the same column and row indicate
significant differences (P<0.05). Capital letters indicate storage time effect and small letters indicate treatment
effect during storage time. C: control; T;: synbiotic apple juice containing 10%mango juice; T,: synbiotic apple
juice containing 0.5% orange fiber; T;: synbiotic apple juice containing 10% mango juice and 0.5% orange
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Table 3 Total soluble solid (%) changes of synbiotic apple juice during the 45-days storage time

Storage time (day)

30 45

Treatment 1 15
C 13.20+0.05™°
T, 12.5740.12%¢
T, 13.6140.17%
T, 13.06+0.124°

13.01£0.10™
12.30+0.08™
13.3740.06"
12.65+0.02°°

12.90+0.06™
12.1140.05%
13.2240.06
12.4340.04°

12.87+0.08%°
11.98+0.08¢
13.09+0.02¢
12.2440.10™

Reported values correspond to mean + standard deviation. Different letters in the same column and row indicate
significant differences (P<0.05). Capital letters indicate storage time effect and small letters indicate treatment
effect during storage time. C: control; T;: synbiotic apple juice containing 10%mango juice; T,: synbiotic apple
juice containing 0.5% orange fiber; T;: synbiotic apple juice containing 10% mango juice and 0.5% orange

fiber.
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Fig 2 Viscosity changes of synbiotic apple juice
during the 45-days storage time (Reported values
correspond to mean + standard deviation. Different
letters in the same column and row indicate
significant differences (P<0.05). Capital letters
indicate storage time effect and small letters
indicate treatment effect during storage time.

C: control; Ty: synbiotic apple juice containing
10%mango juice; T,: synbiotic apple juice
containing 0.5% orange fiber; T5: synbiotic apple
juice containing 10% mango juice and 0.5% orange
fiber

o e SRyl 0T
Sl Ui e Ol pld o el SIS
S 07 JS8) gl Al e oSS s b Sl prames
b Kooy daly Jsame JS 30y Ole o5 ol O 5
LS sk a0 ol Sosmsn sl St cld Ol
wlS J gz o pde 5l S 5oy led Ol Sl 53
Aol Slag 8L Sl s Llg el ppl ol s
Sx s ke ol Jss Wil SLS 5 g s (SSY
Glr Sl (Sae 5 Sl (e Glaes 51 o pass
oasia S &8 Oles [YV] il auli s sl 3l sl

Y

oalS s anlllae js 5 (VaYe) O 5 Slies (gdex]
LIS L L S s 2153 sl el slse Ol
3 S kel S gl SL Sl
(olaie 5 o3 DS 3 Sl ealinnl 5 a5 sbls5Y
@ IY] Kl LUl s Jle dilr slse 2alS
Loakaly 5o (T0Y0) O 5 s bwy 50 Lelis
o 3 $0S AT oo bons O oS St
b S S L ey s (FVA) OSea 5 SLL
sl (K a8 Ol s S slag St ol
Sl iz S S iS5 b S (glaads Jils ST Loyl

14 1]
ST Sk god 45 58um s Oles ol ks —£-Y
Oy 0 JW b 5 sl ST 033380 31 s SOl Y o
Glls A2l e SSpmim o O Sladped 43S s
Sl rizman 5 W b 5 el O kel G 4 1S
Ol Gladses @3Sy Ol Sleis 2 6K 0L
SLS 5 5 eslinal s Ll e ol ol 3 I3 ime e
ol s 4 S LBl o Of slaiged 53 (SSsmsn
Dok 5 4558y Slie (58 4 e T ol 5 (6
Lobeaisad 5o Sy Rl Seosba S 0l
B R I B NP PR vy WXL
S s Jglme sl b @ T bS5 Jsbomal sla
LBl s se Sk sl S by T ol
bl b b il 3 3550 SLS 5 oS Ay e
Oy 5 osls Gl 1 Of Gl sk slakisg
Cewdey b Gllas ol oglane Sob bl 4 any 5158
S0 b s sl Of S 5 sl gas £0 555 L5 okel
Aol oyt baoles plo a cd (VL a5 5
e Skl L lS 5 oV slie Hsa s a4 L5 s
m e Sl e S LB wa ) s O lad ST
ol s T s 8 als hped 4 ol @3Sy Ll
Ll s S ol 4 (T919) OLes 5 el cadaly
-4y S 5 LU LT Sluls 5l ol b Sl eslizul &S
oSS ol ol Gl s T S s b s
3 oalpde [8] Wlos sy SIS 00 conle sladisad a5 s

SRIB awes s ) Lelie @B s (YY) 0L



e el Y Sleeis sl O 5 QU b 03559

52 (MY Wes 5 g ol s 50 plin s V1]
O 5 S s s ,sSL La Bl AL
3 S 5 Y S et S e e Dl
g sal e Olpad AL daly 5 (T0VA) 0L
5 oS lads il OF blse sl S S

LV AT s 8 a8 ol cs i L 5ess

M 5 st

Vool e O &S s e Ol sy S ol =l
S5 Sope a B b Ao 20 5 4l Of Ao
S el S S Sl eele ol
e QLG) e U b u&.ﬁjﬁ vﬁ.a.«} .Ed} QKA‘} 03 4
«erﬂT S ddy C’"L:J L}Ja Opeomad J“."L“"J‘ ﬂ.lﬁdl.(.c] BES)
33 s Sk 4 pe asl O 5 W, b 035
wideed PH 2 olg Jams oland 5058 Sl pa
Ofzmed 5 o ki3S ansSns 5 Jdee Lelr slse Ol
Lfb DL L;JL{ u"'j’é""”[“f'{y L;vl.de.)u) » L;:;;A J.T‘ Lgbl.)
th.s 42;1 ceJ.AT Cewddy Gl:.» éﬁ]a pY é)l-)s.éi—! RI3EE
Oloy CtdS b St e 2 Sl 505 o S
sl Of 03533l J= pl b osg Jlaysst o Js5 sy ol
2 @6 e o Ga Sy s 4 e B
S s )l Calg e s 8 el e b Al
o 2l GRS N 5 ke Gt 5 il il
sl e s lend s G S b S

sl

el.<..i.'v\.> eKai.ll.d)'T} 0}j§ C».“aj.i_)w )\ e QKM}J
WJ:JLB:EDJJ?UJCA{J&JA}}J; J}U &)’\M\)])T

Aolas o 1y Sl 5 S5 LS o pabul oS8

gl =

[1] Soofi, M., Alizadeh, A., and Mousavi
Kalajahi, S.E. (2019). Optimization of low
fat prebiotic yogurt processing containing
inulin at different temperatures and shear

stresses. Iranian Journal of Food Science and
Technology. 16 (86):109-118.

0> dsl e o ol e s ol Dl s ol
R g R O I B R
L, 5l 0l CidS L ladi e adS o Ol slis -
i, 5 AU Ll sl ol s g Dl o5
Gl 5 IS a5l e g O s S s slags S
SSY dwl I 55l 0 an sl Gl e 5 cdlid
A W V] 8l S e 2l Sl 2
4 e DLl b et esls (VG el s e s
5 ke s edd S5 oS i @il Of sl slad sel
Wl T 03 S Blol b 3 gt 136 a3k Lol 2 oab
Ol o s Sl e sl (g5 5 b o st 53 Ols
i o o0 anlllas 3 (Y014) OLdge 5 el s
3l S Coile 3 p kS 5 L (ULT b 5l estizd
et pl b sl s SY SO g 6 S
4 oosn gl eab b OLS 5 Sl eslind oS il cos
QELS a3 57 o DS 4 e (2S5 e

T4 8

== day

=845 day
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fiber
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Growing public awareness about diet-related health issues has significantly led to a
progressive demand for producing functional foods based on probiotics.
Accordingly, this study aimed to investigate the feasibility of producing synbiotic
apple juice containing Lactobacillus casei (L. casei) as a probiotic bacteria and
mango juice (0 and 10% v/v) and orange fiber (0 and 0.5% w/v) as prebiotic
agents. In this regard, the viability of L. casei, pH, acidity, total soluble solids,
viscosity, and sensory properties of the samples were assessed during 45 days of
storage at the refrigerated condition. According to the obtained results,
incorporating orange fiber and mango juice as prebiotic compounds could
significantly improve the viability of L. casei and maintain its survival above the
minimum recommended value (7 Log CFU/mL) during the storage time.
Furthermore, the addition of orange fiber and mango juice had a significant effect
(p<0.05) on elevating the acidity, soluble solids, and viscosity as well as
decreasing the pH value of the synbiotic apple juice samples during the storage
time. Although sensory scores of the treatments showed a decreasing trend over
time, the addition of mango juice and orange fiber could remarkably improve the
overall acceptability of the treated samples compared to the control sample. In
general, the results of this study showed that synbiotic apple juice containing
orange fiber and mango juice in combination provided the best viability of L. casei
with acceptable physicochemical and sensory properties and could be introduced
as a synbiotic apple juice.
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