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1. De man, Rogoasa and sharpe agar often abbreviated to MRS
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Table 1 Introduction of tested trials in the research (blackberry and celery)

Treatment Description
BAC Blackberry juice without lactobacillus plantarum (control) at ambient temperature
BLA, Blackberry juice with 1% lactobacillus plantarum at ambient temperature
BLA, Blackberry juice with 2% lactobacillus plantarum at ambient temperature
BRC Blackberry juice without lactobacillus plantarum (control) at refrigerator temperature
BLR, Blackberry juice with 1% lactobacillus plantarum at refrigerator temperature
BLR, Blackberry juice with 2% lactobacillus plantarum at refrigerator temperature
CAC Celery juice without lactobacillus plantarum (control) at ambient temperature
CLA, Celery juice with 1% lactobacillus plantarum at ambient temperature
CLA, Celery juice with 2% lactobacillus plantarum at ambient temperature
CRC Celery juice without lactobacillus plantarum (control) at refrigerator temperature
CLR, Celery juice with 1% lactobacillus plantarum at refrigerator temperature
CLR, Celery juice with 2% lactobacillus plantarum at refrigerator temperature

3 ol 3 badised (S e Sl Jols gl L el ;)
Cogo d g By aw Bllel L &S osare alie Gy b
o2ls L1 Laolsl bl s Ksy edd (OIS 5e, dolas
s osels O 5l S o 5 Sismsn a2
D3 il e 3L s o0 e eab oS Bl I 3 S
3 Ssde bt elad g OLLSI ST PSS i S
T 0 05" " 10" oy 365"
bl 6T —o-¥

e on 4 5ad TSRS 48 50 Sy g s (SOLT amal
dmm@@y;&»)ww&y;,apu
Wosls 0352 Jle b 0 go3T 1l (28 8 o wi5a3 T 05 S o
i Sl BT 03 dls 5 s 3 5 Sy ol
sl y Sl ite Conli .25 S el baesls (sl 3Ll
(o 2liol 5 S Opa3l 25 BB anael H)
e Ol 4 S 6L sladoss Rl 4
Sl A sz sy 5 o slos 53 55 (X)) Jis
Ly Ll 0555 Ly 03 Jls pme Condll ol b dpslea
amlio s i GL5 I ANOVA L SU s 4 o ol
PP Gl e e 53 Sl als i e Sl
ol ol s § LS

Cow g 6\.‘:; -y
bed L0 ga5T VY

35 55 S 5 Sgels of pH ol puis —V-A-Y
s 5 e gbes
S s opels STPH wls s AB) Y IS s

.

295 3 alerd S0 sa5T Y=Y

srloowd A0 4o \-Y-Y

elwil el 5 PH (5 o510 Lol wisad 2 5,
sheS ctl) e pH Sl eslizad L pH (¢ Sejlil .3 8
58 sl il L 0T 0,5 0,8 5l e (GP353 U EDT
desl i andesl (Sl gl 8 S e Y
NERCA W S PV A I W I RN PNV SR
Glol o @ il b Slubd okl s 5 bl i
A oo Ky oxb B dlg ) s b e 45 S
[YAa] wws

3 5 0351 VY

e Vel a1l oS s el s it RIS
Qo s N g O 1) e AL s il oy by 2
Sl sl sl 53 e GALS, s 5 03503 05 en
CiS las 5l Gioled gl s S ag doys /) wigy
dops Vv Jsbeee 1) e V) Jsios s sl LT MRS
A 8 e (K e A g edd el J s s
L oslanal (s bl baedy 55 sy 5l 8 S s
el g s Y 55 5 des e 8L SIS
OO S oW W G POPU ORI [ S WA IR RPC g W
TVl s el e W3S wlol OF 4 iS s
Ay bg S GOlae Rl s s e ar s
[Ye] e LK colu A Sode 0 L3 S sl

o> 2biHE-Y
Can by syl gls Sy, lal e SL5)
352 3 phn sliie 4 23S s ok (h3sel L
DSl sl fols glast (L e L1 s Jslie glallas


https://fsct.modares.ac.ir/article-7-32876-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-04-16 |

\VQ/\)_’.}’]@_\; c\-\ 092 A\a)Lq.fa

dl\.l.'c GLM@)C}L&

PH ol o5 ol L (551685 55,5 OLL b a4 0T 5
Sde SLL BV 55 sl gbties Do 4 CLAY 4 e
J> 4 lo PH fals il 35 My falS )46
e S o Ologen 35 5 (8L bw g SESY dnl W5
T 4 e 651 S e Sl a5 L kil bags S S|
s sy D] e Sl pH 5 ed el 0ad
Sasmsn 35 5500 ol Jmbsl 3 5 O0¥48) o Kes
o PH T 500 MK 5as o1 05 65 W55 55158
O 5 (s5las [YY] ol al jalS (gyls Las &5
S L3S GlS Sogms bl g sl s (17ae)
il 5 e V0 50 Sy s Lot 5 gl S0 T pH
E 5oy 0 e ol 0L 1) goblas Jals (g SL
Sl 4 Blge S A5 ks Jled 5 e s pH Ll
Glie Gosle S Ol 4 LU Of S deal e
2 (1¥40) OLanr 5 515 S5 [M] il Lo L Lav s

S L3S SIS Sipmsn il -JE, O W5 ]

53 pbdstn] sl ySY (g5l il -J, S pH
3 dy Y/0 4_,“/-\ )\ (s): m)JJY/-\ AUY/V )\ J)l PIeTY

Y] ass sl S pH s S £ £da 4o

el 0l o3ls 0L 5 4y by 5 Jaoes (Slos 53 0
BLA; sBLA; «30 53 pH a8 as b 0lis (A)Y S
Iy 2alS (llas g 4 (OS5 Olos e OLL 3
BLR, <y pH 50 Y/EA 5Y/00 L oy CS 5w 558
OLL LYY 5, 5l s aslls gobsbae ol a5 VY 55, U
Sl 03 S Uy sl 6J:<~:’; P S SVL LI
SIS we 0LL b BRL;) 5 BRC (slsw s pH
Ve 55, 6 BAC <0 pH .l w6 8w ol i
G G e OLL BVE Sy Sl ey Sl LE

el 03 S Uy S (S olslime &) 50
o b PH it o iy o8 3 0l (B) 1 S
ool CLRy @305 &0 bge juxs 0 5S35 035 CLA
G VE 5o 5502 <ul Louw Ve 55, U CLAY <405 pH
ool 03 5 g 2alS (golslas b 4 (I ke OLL
el L, e ode 0LL G el 51 CAC w43 pH
a5 el B S gluwl 5 CLR) 4 ges pH ol azils
Ve 55,6V 54, 5l CLR) 4 50 pH .l azilas (g lsbine
Lo NS e OLL B day 4 0T S5l 5 55 1y alS

sl als YV 55, 6 CRC & pH il o5 ool

0 10 20 30
Time (Day)

—4—CAC

—d—CLA2

== CRC

== CLR1
CLR2

3.8

3.7

=——BAC
~—BLA1
—&—BLA2
=== BRC
=—+==BLR1

BLR2

Time (Day)

Fig 1 B- Changes in pH of celery juice in ambient and

fridge temperature

Fig 1 A- Changes in pH of blackberry juice in
ambient and fridge temperature
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Fig 2 B- Acidity changes of celery juice in ambient
and fridge temperature

Fig 2 A- Acidity changes of blackberry juice in
ambient and fridge temperature
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Table 2 Changes in the population of Lactobacillus plantarum in blackberry and celery juice

Samples Day 0 Day 7 Day 14 Day 21 Day 28
BAC 0 0 0 0 0
BLA, 7.24x10° 5.50x10’ 4.16 x10° 3.60x10° 3.22x10°
BLA, 7.24x10° 6.40x10’ 5.74 x10° 4.58x10° 4.42x10°
BRC 0 0 0 0 0
BLR, 7.24x10° 4.24x10° 1.07 x10’ 9.02x10° 8.40x10°
BLR, 7.24x10° 5.65x10° 4.01 x10* 3.56x10’ 8.25x10’
CAC 0 0 0 0 0
CLA, 7.14x10% 6.23x10’ 5.12 x10’ 4.24x10° 3.41x10°
CLA, 7.14x10% 6.60x10’ 6.14 x10’ 5.88x10° 5.67x10°
CRC 0 0 0 0 0
CLR, 7.14x10% 3.90x10" 1.92 x10* 1.28x10’ 6.31x10°
CLR, 7.14x10% 5.24x10° 3.20 x10° 4.02x10’ 8.24x10°
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Fig 3 B- Sensory evaluation of blanked and probiotic

Fig 3 A- Sensory evaluation of blanked and probiotic

blackberry juice in 7" day after Lactobacillus
plantarum incubation

e


https://fsct.modares.ac.ir/article-7-32876-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-04-16 |

\YA/\ )ﬁj.é_\i c\-\ 092 A\a)l.q.fo

L5.1|.'\.'c GLMA)C}L&

IS

M Taste

Rates
[on]
]

Smell

N
—

m Color

ABC BLA1 BLA2 BRC BLR1 BLR2
Samples

B Texture

™ Flavour

IS

B Texture

M Taste

Rates

Smell

N

™ Flavour

H Color

ABC BLA1 BLA2 BRC BLR1 BLR2
Samples

Fig 4 B- Sensory evaluation of blanked and probiotic
celery juice in 21st day after Lactobacillus plantarum

incubation

Fig 4 A- Sensory evaluation of blanked and
probiotic celery juice in 7th day after Lactobacillus
plantarum incubation

antioxidant and antibacterial activities.
Journal of functional foods, 38, pp.409-414.

[2] Martins, E.M.F., Ramos, A.M., Vanzela,
E.S.L., Stringheta, P.C., de Oliveira Pinto,
C.L. and Martins, J.M., 2013. Products of
vegetable origin: A new alternative for the
consumption of probiotic bacteria. Food
Research International, 51(2), pp.764-770.

[3] Dos Santos Filho, A.L., Freitas, H.V.,
Rodrigues, S., Abreu, V.K.G., de Oliveira
Lemos, T., Gomes, W.F., Narain, N. and
Pereira, A.L.F., 2019. Production and
stability of probiotic cocoa juice with
sucralose as sugar substitute during
refrigerated storage. LWT, 99, pp.371-378.

[4] Souri, A. Mirzaei, M. and Mirdamadi, S.,
2019. The effect of green leaf tea extract on
probiotic bacterial viability in watermelon
juice. Food Science and Technology, 15(85),
pp-73-86.

[5] Shukla, M., J, Y.K. and Admassu, S., 2013.
Development of probiotic beverage from
whey and pineapple juice. Journal of Food
Processing and Technology, 4(206), pp.1-4.

[6] Lakzadeh, L. Sabzevari, A. and
Amouheidari, M., 2019. Fortification of
pomegranate juice with inulin extracted from
Jerusalem artichoke for high shelf life
prebiotic juice production. Food Science and
Technology, 15(84), pp. 51-59.

[7] Mozaffarpour Nuri, A. Nateghi, L. and
Meimandipour, A., 2018. Evaluation of the
effect of transglutaminase enzyme and beta-
glucan on survival of lactobacillus
acidophilus and physicochemical and sensory
properties of probiotic low-fat yogurt. Food
Science and Technology, 15(83), pp. 57-69.

[8] Yang, H., Hewes, D., Salaheen, S.,

1o

S S st
o3l Sgield 5 b S ogel 53 5l A 3,50 Gabs
Pl el Y S8l Seo D353 5l e 5 A
NV o Glasss 05 e 5 s S o sloord S0 el
5ol X8 LS sl olis o] by plsil YA 5 V)
o PH b5 5 opls Sads s Sas 8L as,
¢L?L3\ LB B yme 4 S Sl il JalS (gl pae g
rrbeilsSY (S SL By Al W5 s el
PH 5 5 apitnl fizen 5 558 0 0313 Cond o 0
s Ol Sl (il S Jole gl 28 Iy el
o ¥ o5 sl S s Sgels ol s &S
YA CBIS 5 day sty 3 o (IS S 1 5 S
sleakiy sldad o iy Ghls bdised ple 4 Sl 55
sl CFU/ml Aryoxy+¥ 5 CFU/mI Ay X)) Wles
AV, CEU/MmL weyxyst 5 gl O
by ode ol 5l zie bl (S ol ¢l CFU/mI
= bl sl el @LJ Al el Gus Ol gat
BLR, , BLR; CLR; CLR; slaisai <5 sls ol
Sos 5 s b e il sla et le 51 Slael o e

A5 S el s

c\.’..o -0

[1] Hashemi, S.M.B., Khaneghah, A.M.,
Barba, F.J., Nemati, Z., Shokofti, S.S. and
Alizadeh, F., 2017. Fermented sweet lemon
juice (Citrus limetta) using Lactobacillus
plantarum LS5: chemical composition,



https://fsct.modares.ac.ir/article-7-32876-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-04-16 |

wd S Sl S n sl Sad s W5 OSGl

O v VS B P S PTIN Eage

Mcdaniel M .R., 2002. Composition and
quality of clarified cantaloupe juice
concentrate. Journal of Food Processing and
Preservation; 26(2), pp. 39-56.

[18] Hassimotto, N.M.A., Mota, R.V.D.,
Cordenunsi, B.R. and Lajolo, F.M., 2008.
Physico-chemical  characterization  and
bioactive compounds of blackberry fruits
(Rubus sp.) grown in Brazil. Food Science
and Technology, 28(3), pp.702-708.

[19] Guerra, N., Carrozzi, L., Goii, M.G.,
Roura, S. and Yommi, A., 2010. Quality
characterization of celery (Apium graveolens
L.) by plant zones and two harvest dates.
Journal of food science, 75(6), pp.S327-
S332.

[20]  http://www.isiri.
std/6332. doc.

[21] Ghazavi, N. and Abedi, R., 2018. Using
Lactobacillus acidophilus in production of
probiotic pomegranate juice. Food Science
and Technology, 15(77), pp.107-99.

[21] Totonchi, P., Hesari, J., Moradi, M. and
Fathi, A.B., 2015. Production and evaluation
of probiotic red grape juice by Latobacillus
acidophilus LA5, and Lactobacillus casei.
Journal of Food Research, 4(25), pp.655-
666.

[22] Shokrgozar, S., Ghobadi, D.M. and
Salami, M., 2016. A survey on possibility of
using orange/mango nectar as a probiotic
carrier. Journal of Applied Microbiology in
Food Industry, 1(2), pp.15-24.

[23] Pereira, A.L.F., Maciel, T.C. and
Rodrigues, S., 2011. Probiotic beverage from
cashew apple juice fermented with
Lactobacillus  casei.  Food  Research
International, 44(5), pp.1276-1283.

[24] de Souza Neves Ellendersen, L., Granato,
D., Bigetti Guergoletto, K. and Wosiacki, G.,
2012. Development and sensory profile of a
probiotic beverage from apple fermented
with Lactobacillus casei. Engineering in Life
Sciences, 12(4), pp.475-485.

org/ portal/ files/

A%

Federman, C. and Biswas, D., 2014. Effects
of blackberry juice on growth inhibition of
foodborne pathogens and growth promotion
of Lactobacillus. Food Control, 37, pp.15-20.

[9] Laaksonen, O., Knaapila, A., Niva, T.,
Deegan, K.C. and Sandell, M., 2016. Sensory
properties and consumer characteristics
contributing to liking of berries. Food quality
and preference, 53, pp.117-126.

[10] Colak, A.M., 2018. Effect of melatonin
and gibberellic acid foliar application on the
yield and quality of Jumbo blackberry
species. Saudi journal of biological sciences,
25(6), pp.1242-1246.

[11] Peter, K. V., 2012. Handbook of herbs
and spices, volume 2, Elsevier, pp. 249-267.
[12] Kooti, W. and Daraei, N., 2017. A review
of the antioxidant activity of celery (Apium
graveolens L). Journal of evidence-based
complementary & alternative medicine,

22(4), pp-1029-1034.

[13] Mousavi, Z.E., Mousavi, S.M., Razavi,
S.H., Emam-Djomeh, Z. and Kiani, H., 2011.
Fermentation of pomegranate juice by
probiotic lactic acid bacteria. World Journal
of Microbiology and Biotechnology, 27(1),
pp-123-128.

[14] Nosrati, R., Hashemiravan, M. and Talebi,
M., 2014. Fermentation of vegetables juice
by probiotic bacteria. International Journal
of Biosciences, 4(3), pp.171-180.

[15] Okina, V.S., Porto, M.R.A., Pimentel,
T.C. and Prudencio, S.H., 2018. White grape
juice added with Lactobacillus paracasei ssp.
probiotic culture. Nutrition & Food Science,
48(4), pp-631-641.

[16] Aguilar, E.F. and Rivera, E.D. F., 2018.
Assessment of the use of the hydrolyzed
liquid fraction of the kiwicha grain in the
fermentation process of probiotic drinks from
tarwi juice: microbiological, chemical and
sensorial analysis. Food Science and
Technology, (AHEAD), 16(1), pp. 1-7.

[17] Galeb A .D .S, Wrolstad R .E and


https://fsct.modares.ac.ir/article-7-32876-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-04-16 |

JFST No. 91, Vol. 16, September 2019 ABSTRACT

Investigating the possibility of probiotic production base on
Celery and Blackberry beverages by using Lactobacillus
plantarum

Nouri, M. ”*, Moghadasi, A. A. "

1. Young Researchers and Elite Club, Roudehen Branch, Islamic Azad University, Roudehen, Iran
(Received: 2019/05/11 Accepted:2019/10/15)

In this study, Lactobacillus plantarum bacteria were used for production of blackberry and celery
probiotic beverages in two concentrations of 1 and 2% at ambient temperature and refrigerator. The
tests included determination of pH, titratable acidity, counting viability of target microorganisms and
sensory evaluation. The results showed that with passing time and growth of target bacteria in
blackberry and celery beverages, pH was significantly dropped. The results of counting viability
showed that among all samples, blackberry beverage containing 2% of the bacteria stored in the
refrigerator after 28 days had the highest viability of microorganisms, which is 8.25x10” CFU/ml as
well as celery beverage containing 2% of probiotic bacteria stored in the refrigerator after 21 days had
the highest viability of microorganisms, 4.02x10’ CFU/ml, than the other samples, of which two
samples were in these conditions Still called by the name of probiotic beverage. The sensory
evaluation also showed that the sensory properties of the BLR; (Blackberry beverage with 1% bacteria
in refrigerator), BLR, (Blackberry beverage with 2% bacteria in refrigerator) and CLR; (Celery
beverage with 2% bacteria in refrigerator) with their evidence samples also scored without significant
difference, but in general, samples of celery beverage scored more than blackberry beverage. From the
findings, it can be concluded that blackberry and celery beverages were suitable raw material for
growth of Lactobacillus plantarum.
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