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Table 2-1- Treatments used in the research

Treatment Formulation
code
(2LHT1 100% pomegranate juice + 10% cfu/mL probiotic bacteria
T2 100% pomegranate juice + 108 cfu/mL probiotic bacteria + 0.5% beetroot puree
T3 100% pomegranate juice + 108 cfu/mL probiotic bacteria + 1% beetroot puree
T4 100% pomegranate juice + 108 cfu/mL probiotic bacteria + 1.5% beetroot puree
T5 50:50 percent pomegranate juice:strawberry + 10® cfu/mL probiotic bacteria
T6 Juice 50:50 percent pomegranate:strawberry juice + 10® cfu/mL probiotic bacteria +
0.5 percent sugar beet
Juice 50:50 percent pomegranate:strawberry juice + 108 cfu/mL probiotic bacteria +
T7 1 percent sugar beet
T8 50:50 percent pomegranate:strawberry juice + 108 cfu/mL probiotic bacteria + 1.5
percent sugar beet
T9 100% strawberry juice + 10® cfu/mL probiotic bacteria
T10 100% strawberry juice + 108 cfu/mL probiotic bacteria + 0.5% beetroot puree
T11 100% strawberry juice + 108 cfu/mL probiotic bacteria + 1% beetroot puree
T12 100% strawberry juice + 108 cfu/mL probiotic bacteria + 1.5% beetroot puree

3 -Insoluble Dietary Fiber (IDF)

1 -Total Dietary Fiber (TDF)

2 -Soluble Dietary Fiber (SDF)
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Figure 3-1- Results of the average pH of functional fruit juice samples during 30 days of storage
*T1 Control treatment: 100% pomegranate juice + 108 cfu/ml probiotic bacteria/ T2: 100% pomegranate juice + 108 cfu/ml probiotic bacteria
+ 0.5% beetroot puree/ T3: 100% pomegranate juice + 108 cfu/ml probiotic bacteria + 1% beetroot puree/ T4: 100% pomegranate juice + 108
cfu/ml probiotic bacteria + 1.5% beetroot puree/ T5: 50% pomegranate juice: 50% strawberry juice + 108 cfu/ml probiotic bacteria/ T6: 50%
pomegranate juice: 50% strawberry juice + 0.5% beetroot puree/ T7: 50% pomegranate juice: 50% Strawberry + 108 cfu/ml probiotic bacteria
+ 1% beetroot puree/T8: 50% pomegranate juice: 50% strawberry + 108 cfu/ml probiotic bacteria + 1.5% beetroot puree/T9: 100% strawberry
juice + 108 cfu/ml probiotic bacteria/T10: 100% pomegranate juice + 108 cfu/ml probiotic bacteria + 0.5% beetroot puree/T11: 100%
pomegranate juice + 108 cfu/ml probiotic bacteria + 1% beetroot puree/T12: 100% pomegranate juice + 108 cfu/ml probiotic bacteria + 1.5%
beetroot puree *Different lowercase letters indicate statistically significant differences between treatments (p<0.05) *Capital letters Different

indicates a statistically significant difference between times (p<0.05

).
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Figure 3-2 - Results of the average acidity of tfunctional fruit juice samples during 30 days of storage
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Figure 3-3- Results of average Brix of functional fruit juice samples during 30 days of storage
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Figure 3-5- Brightness index (L") of functional fruit juice samples during 30 days of storage
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Figure 3-6- Redness index (a*) of functional fruit juice samples during 30 days of storage
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Figure 3-7- Yellowness index(b") of functional fruit juice samples during 30 days of storage
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Figure 3-8- Phenol content of functional truit juice samples during 30 days of storage
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Figure 3-9 - Antioxidant activity of functional fruit juice samples during 30 days of storage

252



wsle Sns » Gd) g ki b 56

Lals i LS sl a3 Y0) BUI sles )3 5,106
S Sl 15158 S pelas 5 Ul vy oyl oS
05 02 p S ke AV NVVE L 5wl WYL S
AVITE 5 0o s WVNO L 5w ST T e las
(Y+ YY) 0L, Kaa sBasiony .[33]wsls olis aw s
S5 5 LU L B e oy 035330 L oS sl ol
byl ) S T e Ol il wp S8
Ol (Y00 V) 0lLSen 5 Kaur [11]0L o il
03 e i 53 S| ol el Jlis S as S
A3 00 ole)las 55 5 diw s VYT Jgbloy s
J40]

Solsline Ll (65 0les e 5 il Lol
o] il (sLaas pai jase 5 SIS Ble
e 3 s Glas (p<0.05) 3y S
osenl iy 4 Tiz 5 T jlas 5 55500 (b Lajless
YV b (K5 o doyn Ve oganl 5 LI oys Ve
lae (p>0.05) s sdaline ases 5 S Ui s,
W35 53 pese 5 S oled 0 VLYY 5oy 50 s
A edaline (K5 g5 5 50l o genl 40100 05D Ts
oslas 03550 5ls OLE ol ccnl » osdle .(p<0.05)
TEECHVUIPIC S U NE JUURE et
oy g Ao s bl L sbslias 2alS ol (p<0.05)
=Y ISP<0.05) 555 55 5gi0 1/0 4 +/0 51 A3 s
P e 5 S bt Rl L) cpl pesdle ()
sdalie o 3550 Slaos S aled 53 (LIS 55, T
A GMES Y Sy 55 S5 sk (p<0.05) s
Aol i Ts aigad 52 jesa 5 S Gole i
D00 nMT) Ts ;s IS e sy S (p<0.05)
(p<0.05) Wi edalie (S 3 s 5 L0 00

253

L eyl 551 48 sl Jib LS 5 5 sage e DU of
30X 5 LA SIS Y ons o O e 3l S
s S S M 5 il iy Slad 5 S IS
A Sl L3V ¢ sla s ol en w13
S e el LB gl it plw 5 SO
sl sl i U ol Sl st sT edles s
e alse VL Gl s 4 58 (S0 5 [39]
2% e 5 @l Slosee Ao GLadISaS 528 5 (555 —2
e S IPAS. U e = FH IR RN e 5
Ot Ol 53 ol Ol a3 e (55505
SLS 5 Lagsla sV 5 el snl LadlsCas 23
FEIRCIRN | § | RECSN

5 (Daucus carota) z2s» «(Punica granatum)

S Uy |
sl 2o ol (Beta vulgaris) ;s
-0 Jel—2) L yss,s (B 5 C A) Sl s sl
Bl g Sl K5 o (- (s
L b Sl 5 cpl s (il Sl olS 5 s
Sluath Ladd g5 o 5 a5 4 2l Ol e
st 5 ohirr QU s s e 4l (a5 5 S
Ao 0550 (a0 D dad 5HY=01 555 dad 5596 Lol
&3 ool 3l do il 5l (il g5
S S LAl o O3l 5 Lad 5152 5,0
S Pl sl o L ol e gladd 5 D0 2
Ol dacnlosS Sl ol g des WG
o055 5 a5 5,5 0L dagp a
J36] s oo S5 Aol 5 Sl b a0y 2 szl
o )las 055590 31 oy oL (YeY4) 0L Kes s Mokhtar
S e o glgkle 318 S peslas 5 ey
(S| Bl (ol 35058 ol A /Y

SRy - 1 ) P S PR SV S Vi U PP YL



VE10 sls = (TF 0,58 VY ol

3.5

105 m7 55 m15 55 m21 550 m30 s
Aa
3 Ab Ab
= Ac Ac
% 25 Ade Ade Acd
2 B e Bablid .
Berlef A
(L)
g 2 Byt 5
-
'_
215 B
w
>
S
Z 1
(a)
-
Sos .
casall cesall cesall 85 cesall casall cesall casall %@all cesall casa Bga
O — — P — P | 1 1 1 |
T1 T2 T3 T4|- TS T6 T7 T8 T9
0.5
TREATMENTS

Figure 3-10 - Antibacterial activity (mold and yeast count) of functional fruit juice samples during 30
days of storage
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Figure 3-11- Survival of probiotic bacteria in functional fruit juice samples during 30 days of storage
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Table 3-1- Results of the average sensory evaluation of the taste of different functional juice samples

during 30 days of storage

Day

Treatment Dayl Day7 Dayl15 Day21 Day30
T1 4.00 £1.00 Aabe 2.66 + (.57 Bbe 2.00 + 0.00"¢ 1.00 * 0.00“d 1.00 +0.00 ¢
T2 4.33 + (.57 Asbe 3.33 + (.57 ABabe 2.33 + (.57 BCbe 1.33 +0.57C«d 1.33 + 0.57¢
T3 3.33 £ 0.57/d 2.66 + 0.57 ABbe 2.00 =+ 0.00 BCe 133 +057¢d 133 + 0.57%
T4 3.33 4+ 0.57Ad 2.33 +0.57ABe 2.33 £ 0.57 ABbe 2.66 +0.57 ABab 1.66 +0.57B2
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T5 5.00 +0.00 A2 4.00 +0.005B

T6 4.66 + 0.574% 3.66 *0.57B®
T7 433 + (.574abc 3.33 + (.57 ABabe
T8 3.66 *+ 1.154« 3.33 + 0.57ABabe
T9 5.00 +0.00 42 3.66 +0.57 B
T10 466 *(0.574 3.66 +0.57 B
T11 466 *(0.574 4.00 +0.00 AP
T12 4.00 + 0.004%¢ 3.33 + 0.574ac

3.00 +0.00C% 2.00 £0.00€Pb 1,00 +0.00D=
3.00 *0.00B® 2.00 + 0.00%° 133 + 0.57%
2.66 * 0.57BCbe 2.33 +0.57 BCab 1.33 +0.57%
3.00 * 0.004B® 2,00 +0.00 Bbc 1.00 + 0.00 ©2
2.66 * 057 200 + 0.00P* 133 +0.57F
3.00 + 0.00€®® 200 + 0.00P»* 133 +0.57F
3.00 * 0.00B2® 2.66 +0.57BC 166 +0.57
3.66 + 0.57 Aba 3.00 +0.008% 2,00 +0.00°¢

I ol L (>0.05) dmis edalie bajlos oy lsbins

S)9e 6uojj§ fL‘” B — L;’Ll.‘))\ )‘DL'.M u:..alS
e eSS e, Y b s
(Y=YJ54)(p<0.05)

A\ 5 edeal

# > 2l p obliae ;:515 LS 0l o
(p<005) el &:5};4};1 e):.q..»i alises LsLbﬂ\.a.j».s
il Ol p sulsline L3l Caliis gl jles Sl s

@bl Ol 55, T b s i S Wk ged g e

Table 3-2- Average results of sensory evaluation of odor of different functional juice samples during

30 days of storage
Day Dayl Day7 Day15 Day21 Day30
Treatment
Tl 4.33 £ (.574%c 2.66 £ (.57 Bbe 3.00 £0.00 ¢ 1.33 £0.57DP2 1.00 +0.57Db2
T2 433 £0.574% 323 £ (.57A%c 3.66 *0.57 Bt 2.00 £0.00Bs 1.33 £0.00 ¢
T3 3.66 *0.574d 2.66 £ (.57 ABbe 3.00 % 0.008BC 1.66 £0.57 ¢ 1.66 +0.57 ¢
T4 3.66 *0.574d 2.33+0.57 B¢ 2.33 +0.57 Bbe 2.00 £0.00Bs 1.66 +0.00 Ba
T5 5.00 £ 0.0042 4.00 £ 0.0082 3.66 + 0.57C® 2.00 *0.00 D2 1.00 £ 0.00 P2
T6 466 +£0.574% 3,66+ 0.574B® 366 + 0578C0 233 +(.57CPa 1.66 + 0.57Ps
T7 433 +£0.574% 333 £0.57ABbc 366 +(.57 BCe 2.00 + 0.57¢ 1.33 £0.57¢
T8 4.00 £ 1.154 333+ (.57ABabe 3.00 +0.00 BCab 2.00 + 0.00¢ 1.66 +0.57 P2
T9 5.00 £ 0.0042 3.66 +0.57 B 2.66 +0.57 BCbe + 0.57CPbe 1.33 +£0.57Fa
1.66
T10 433 £ 0574 3.66 £ 0.57 B 3.00 +£0.57B%b 233 (.57 CPbe 1.66 + (0.57Da
TI11 433 £0.574% 400 +0.00A4% 3.33 +0.57B® 2.66 *0.57¢® 1.66 = 0.57¢
T12 433 (.57 4% 3334 (.57 ABabe 3.00 £ 0.00Abba 2.00 *0.008¢ 2.00 *0.00

I ol L (p>0.05) ass edaliie bajlos o lsbins
))_}A 6[.&6‘}; CALQ.T)J &) (= JL&)J‘)‘JLAA J».hks
s edal e lu SO s Y b e

(=Y J545)(p<0.05)

Sy e L) bt 5l eSS Ol e
(P<0.05) 2l S gm0 gl ciliies (glaaises
il Ol » solsline L3l Caliis gl jles Sl s

bl OBl 55, T by ki S ek gl g e

Table 3-3- Results of the average sensory evaluation of the color of different functional juice

samples during 30 days of storage

Day

- Dayl Day7 Dayl15 Day21 Day30
Tl 433 + 0.57%  3.33+(.57 Bbe 233 + 0.57¢ 1.33+0.570¢ 1.00 + 0.00P4
T2 433 +0.574 333 +(.57Bbe 233 £0.57C 1.33 +0.00P° 1.00 + 0.00P¢
T3 466 +0.574  3.66+(0.57Bbe 2.66 * (.57 Cbe 2.00+0.57¢ 1.00 +0.00P4
T4 5.00 + 0.00%2  4.00 *0.00 Babe 3.00 *0.00 Cbe 2.33+0.57 Pbe 1.33 + 0.57Fd
TS5 400 0574  3.00 £0.0048 233 + (0578 2,66+ (.57 BCabe 1.66 + 0.57 Cbed
T6 4.66 *0.574 366 +£0.57AB% 333 +(.57Bade 2 p6+ (57 BCabe 1.66 #+ 0.57 Cbed
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T7 4.66 +0.574% 3.66 + 0.574Bb¢
T8 5.00 £ 0.004*  2.00+ 0.00Pb
T9 433 +£0.574 133 057
T10 433 +£0.574 133 057
T11 4,66 +0.574 233 +(.57Ba®
T12 5.00 £0.004  3.00 + 0.00P2

2.66 +0.57 ABbe 2 664057 BCabe 2.00 *0.57 Cbe
3.66 *0.57 ¢ 4.00% 0.00 Babe 5.00 +0.0042
2.66 + (.57 ABe 3.33+ 0.57 ABbe 433 +£0.57%
2.66 + (.57 Bbe 3.33+ 0.57 ABbe 433 +£0.57%
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Table 4-17- Results of the average sensory evaluation of overall acceptance of different functional

juice samples during 30 days of storage
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This study aimed to investigate the effect of beetroot fiber on
the physicochemical, microbial and sensory properties of a
mixed probiotic juice based on pomegranate and strawberry
juice. For this purpose, samples of 100% (Control sample)
pomegranate juice, 100 %(Control sample) strawberry juice and
50:50 pomegranate: strawberry juice containing probiotic
bacteria Lactobacillus plantarum (10® cfu/mL) and different
levels of sugar beet powder (0, 0.5, 1 and 1.5%) were prepared.
The results showed that the use of sugar beet puree had a
significant effect on the parameters of the juice samples. A
decrease in pH, an increase in acidity%, turbidity (NTU), Brix degree,
viscosity (CP), total phenol content (ppm), and antioxidant activity
(IC50 mg/mL) of different juice samples were observed upon addition
of sugar beet puree and an improvement in the activity of probiotic
bacteria up to about 2% increase in viability (p<0.05).A significant
decrease in brightness index and also a significant increase in
redness and yellowness indices were observed in Synbiotic juice
samples (p<0.05). An increase in probiotic bacteria survival was
observed depending on the percentage of sugar beet
concentration as a prebiotic during the storage time of the
samples. No significant effect of sugar beet puree on sensory
characteristics (taste, aroma, color and overall acceptance) was
also observed (p>0.05). The closest treatment to the control
treatment is T2 treatment containing 100% pomegranate juice +
10® cfu/mL probiotic bacteria + 0.5% beet puree.
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