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Background and objectives: In recent years, in addition to considering the
nutritional characteristics of a desired food, consumers also pay special
attention to the health characteristics of the product. Today, probiotic juices
have not received much attention in the industry and have little research
history. Therefore, choosing apple and cherry juices with different pH
range can be a suitable model for other juices.

Materials and methods: In this study, the effect of 5 variables including
fruit type (apple, cherry), inulin, type of probiotic microorganisms
(Lactobacillus acidophilus and Lactobacillus casei) and probiotic addition
method (encapsulated and free) and storage time (1, 7, 14 and 21 days) on
some physicochemical properties of juices (turbidity, viscosity, total sugar
and vitamin C) were investigated. The D-Optimal response surface
methodology with incomplete factorial was used to design the experiment
and its analysis was performed with SAS 4.5 software.

Results: Analysis of variance at 5% level of significance showed that
except for turbidity, other independent variables had significant effects (p <
0.05) on dependent variables in this study. In the cherry juice containing
encapsulated microorganisms, the amount of turbidity is constant
(approximately 4) and in present of free cells this amount is reduced (1.5).
In apple juice, the amount of turbidity is constant in present of
encapsulated and free form (2.8). The viscosity results showed that apple
juice has a minimum viscosity (1.25) and cherry juice has a high viscosity
(1.32), which depends on the type of fruit composition and its formulation.
Also, the results of total sugar showed that apples have the highest
percentage of sugar (10.2) and cherries have the lowest percentage of sugar
(4.1). Within a month, these values were higher in the encapsulation form
than in the free, which was due to less fermentation by microbes. The
vitamin C chart shows that apples had the lowest amount (4%) and cherries
had the highest amount (18%). Encapsulated and free microbes had little
effect on vitamin C.

Conclusion: The results of this study showed that symbiotic juice can be
introduced to the market as a profitable new product with a maximum
expiration time of one month according to physicochemical analysis. In
addition, samples containing encapsulated microorganisms have better
storage time and organoleptic properties than others. Also, in acidic fruits,
this shelf life is reduced, which from the twenty-first day onwards, the
physicochemical analysis of the juice changes significantly and becomes

oy



unusable.
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Table 1. Experimental design for different treatments

Plot type Run Factor 1 Factor 2 Factor 3 Factor 4 Factor 5
Order A:lnulin B:Time C:Fruit type D:Microbe type E:Capsulated
% days
i14 1 0 0 Apple L.c! Capsulated
i15 2 0 28 Sour cherry L.a*+L.c Free
3 0.35 28 Sour cherry La Capsulated
4 0.35 28 Apple L.c Capsulated
wp? s 5 0.35 0 Apple L.a Capsulated
6 0 14 Apple L.atlL.c Capsulated
7 0 28 Sour cherry L.c Capsulated
is 8 0.175 14 Sour cherry La Free
9 0 28 Sour cherry L.atL.c Free
wp l.c+l.a 10 0.2625 14 Apple L.atL.c Capsulated
11 0.0875 21 Apple LatL.c Free
i9 12 0.175 14 Sour cherry L.c Capsulated
i10 13 0.35 0 Apple L.c Free
i11 14 0.35 28 Apple L.atL.c Free
i12 15 0 0 Sour cherry L.atL.c Capsulated
i13 16 0.0875 21 Apple L.c Capsulated
17 0.0875 7 Sour cherry L.a+L.c Free
18 0.35 28 Sour cherry L.c Free
Wp sour 19 0 28 Sour cherry La Free

1. Lactobacillus Casei
2. Lactobacillus Acidophilus
3. Wide plot
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Run Factor 1 Factor 2 Factor 3 Factor 4 Factor 5
Plot type Order . . o . ]
A:lnulin B:Time C:Fruit type D:Microbe type E:Capsulated
20 0.0875 21 Sour cherry L.at+L.c Capsulated
21 0.35 28 Apple L.atL.c Free
splatic 22 0.35 28 Sour cherry L.at+L.c Capsulated
i5 23 0.175 28 Apple La Free
i6 24 0.35 28 Sour cherry L.at+L.c Capsulated
25 0.175 Apple L.a+L.c Free
sp! free 26 0.35 Sour cherry La Free
27 0.175 14 Apple L.c Free
i7 28 0.175 Sour cherry L.a Capsulated
29 0.35 Sour cherry La Free
30 0 28 Apple Lc Free
31 0.35 Apple L.c Free
Wp Free 32 0 Sour cherry L.c Free
33 0 28 Sour cherry La Free
34 0.35 14 Apple La Free
i1 35 0.2625 14 Apple L.a+L.c Capsulated
i2 36 0.35 Sour cherry L.c Capsulated
i3 37 0 Apple La Free
38 0.35 28 Sour cherry L.c Free
39 0 Apple L.c Capsulated
Wp L.c 40 0.35 Sour cherry L.c Capsulated
41 0 Sour cherry L.c Free
42 0.35 28 Apple L.c Capsulated
43 0 0 Apple La Free
spApple 44 0 28 Apple L.c Free
45 0 28 Sour cherry L.c Capsulated
46 0 28 Apple L.a Capsulated
wpCaps 47 0.35 0 Apple La Capsulated
48 0 14 Sour cherry La Capsulated
49 0 14 Sour cherry La Capsulated
50 0.35 14 Sour cherry L.atL.c Free
sp sour 51 0.35 28 Sour cherry La Capsulated
52 0 28 Apple L.a Capsulated
wpApple 53 0.35 14 Apple La Free
54 0.175 0 Apple LatL.c Free
55 0 14 Apple L.atlL.c Capsulated
56 0.35 14 Sour cherry LatlL.c Free
57 0 0 Sour cherry L.a+L.c Capsulated
1. Sub plot

1



EXAIN a)h».."}c\i D)sbcu-j.l..\i b‘,od)‘.&e‘;ig‘_g)gi)é

S iae Dl Syl das e OLES ST
il -\ S 55 oS (gosb Oles sl e (P<1/00)
S 53 0ad 5 b g 5 Sl el
Sl 5 LS el (§peds DS Ol O ol 5SS
ol i ol STl a5 JUT s Ll el
LS oS T glad e i s s
53 sl bl Lo e Oy JUIT 3 0l
LapsilE ol S cablons ol 4 0 gl 5o
s 0T Cmem 5 555 03 ol (5 S
C3dS ST glad ke Hpam oo bl A4S o 5
s e Sl e le S Ul e el S

N R L L BIT

S Y dsdar i, 00S S Jelse
s e 0L 1 oysaS ol Jdos 4 by e
Joe sla oz ls O35 s e 31 SLs @L:J
0 Slisebl mla 3 ol ol bgp e G5 S
o=l sl = Sl = s 0355 Jls e 5 oy
55 Laesls sl by 5JUT s o OLES 1) e e Lt
@Q)Jﬁﬁgdslzowm)zockd
= (P<e/00) Sls e Ol e sl e
£ Jadr) dxdls Jags cpl 5o andly sl paze
SIS wo5n g 55 Ml I 55 S5 (0

wamTQ)}J‘SﬁJL&A LSJJJ"UJ':““U)“‘?&")

S8 Ol il sly 4528 =Y gt
Table 2. Analysis of variance for Turbidity

Sum of Mean F p-value
Source Squares df Sqares Value Prob > F
Model 62.56 13 4.81 6.08 <0.0001 significant
Inulin % 0.19 1 0.19 0.24 0.62
Time days 0.12 1 0.12 0.16 0.68
Fruit type 16.57 1 16.57 20.94 <0.0001
Probiotic type 0.71 2 0.35 0.45 0.63
Capsulation 13.00 1 13.00 16.42 0.00
Residual 34.03 43 0.79
Lack of Fit 10.90 19 0.57 0.59 0.87 not significant
Pure Error 23.13 24 0.96
) Olgme il 48 - Jgir
Table 3. Analysis of variance for Viscosity
Source Sum of df Mean F p-value
Squares Sqares Value Prob > F
Model 0.02 1 0.02 21.34 < 0.0001 significant
Fruit type 0.02 1 0.02 21.34 <0.0001
Residual 0.05 54 0.00
Lack of Fit 0.02 31 0.00 0.73 0.78 not significant
Pure Error 0.02 23 0.00

1w
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Table 4. Analysis of variance for total sugar

Sum of Mean F p-value
Source Squares df Sqgares Value Prob > F
Model 495.88 1 495.88 63660000 < 0.0001 significant
Fruit type 495.88 1 495.88 63660000 < 0.0001
Residual 0 55 0
Lack of Fit 0 31 0
C mols Ol lls @52 =0 Jsar
Table 5. Analysis of variance for Vitamin C
Source Sum of df Mean F p-value
Squares Sqares Value Prob > F
Model 2673.75 1 2673.75 63660000 < 0.0001 significant
Fruit type 2673.75 1 2673.75 63660000 <0.0001
Residual 0 55 0
Lack of Fit 0 31 0
Pure Error 0 24 0
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Figure 1. Interaction of fruit type, storage time and encapsulation on turbidity values
E-and E* shows free and encapsulatin cells (respectively).
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Figure 5. Interaction of encapsulation, storage time on total count values.
(E and E* shows free and encapsulatin cells respectively).
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