Jundishapur

Scientific Medical Journal

Research Paper a ‘ ‘i‘
Preparing a Synbiotic Jelly Product Using Wild Sage Seed Mucilage, ok
Carrageenan, and Free and Encapsulated Lactobacillus Casei Bacteria

Homeyra Nasiri Reneh’,*Leila Golestan! , Seyed-Ahmad Shahidi?, Pegah Darjani®

1. Department of Food Hygiene, Ayatollah Amoli Branch, Islamic Azad University, Amol, Iran.
2. Department of Food Science and Technology, Ayatollah Amoli Branch, Islamic Azad University, Amol, Iran.
3. Zistfanavaran Salamatgostar Tabarestan Company, Simorgh Incubator, Mazandaran Science and Technology Park, Kiakola, Iran.

Use your device to scan
and read thearice onine [SIELETT Nasiri Reneh H, Golestan L, Shahidi SA, Darjani P. [Preparing a Synbiotic Jelly Product Using Wild Sage Seed Mucilage, Car-
I rageenan, and Free and Encapsulated Lactobacillus Casei Bacteria (Persian)]. Jundishapur Scientific Medical Journal. 2022; 21(5):674-
687. https://doi.org/10.32598/ISM).21.5.2573

d  https://doi.org/10.32598/JSMJ.21.5.2573

ABSTRACT

Synbiotic foods have beneficial effects on the health. This study aims to evalu-
ate the survival of Lactobacillus casei (L. casei) bacteria in the jelly containing sage seed mucilage and
carrageenan.

In this study, after extracting the mucilage from wild sage seed, its 1% concentra-
tion and 2% sodium alginate (Carrageenan), as an encapsulating material, were used to protect L. casei
bacteria. In this regard, five groups of jelly samples were prepared: Carrageenan alone, carrageenan +
wild sage seed mucilage, carrageenan+wild sage mucilage+free L. casei, carrageenan+free L. casei, and
carrageenan+carrageenan+encapsulated L. casei. The pH and acidity of the produced jelly samples were
evaluated during 28 days of storage at 4°C.

[{EEVTE During 28 days of storage, the log reduction of the logarithmic cycle in the carrageenan+wild sage
seed mucilage+encapsulated L. casei group (1.9+0.01) was significantly lower than in the carrageenan +
free L. casei group (4.0810.1). The log number of remaining encapsulated L. casei group bacteria at the
end of 28 days was higher than the standard limit (6.65+0.2). The presence of mucilage in the jelly led
to an increase in the viability of free L. casei bacteria (3.09£0.21). In the samples containing free L. casei
bacteria, acidity increased and pH decreased significantly during the storage period (P<0.05), while in
samples containing encapsulated probiotics, changes in acidity and pH during storage were not signifi-

: cant (P>0.05).
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Extended Abstract

Introduction

unctional food ingredients, including probiot-

ics, vitamins, and minerals, have beneficial

effects on the health. Supplementation with

probiotics has a role in the gut microbiota

composition. Probiotic bacteria also protect the
intestinal barrier function against pathogenic microorgan-
isms. The survival of probiotics during storage depends
on several factors, including the probiotic strain, physi-
cochemical characteristics of the food matrix, oxygen
content, acidity of the product, and storage conditions.
Therefore, in order to ensure the known health benefits,
foods must contain sufficient amounts of live probiotics
at the time of consumption. To maintain the viability of
the probiotics in food products, the microencapsulation
technique has been proposed as a suitable method. In this
method, a coating material formed around the probiotic
bacteria acts a physical barrier against harmful storage
conditions and thereby improve their survival.

In recent years, many studies have focused on expand-
ing the production of foods enriched with probiotics.
Currently, Lactobacillus casei (L. casei) bacteria are
successfully used in drink powders, fermented milk, ice
creams, and fruit juices [4, 5, 10, 11]. However, none of
these studies have evaluated the effect of combining sage
seed mucilage with sodium alginate (carrageenan) on the
survival of L. casei bacteria in jelly. This study thus aims
to evaluate the potential of jelly as a food matrix for L.
casei bacteria. Therefore, in the present study, a probiotic
jelly was first produced. Then, the survival of free and
encapsulated probiotics, as well as the pH and acidity of
the jelly, were assessed.

Table 1. Formula of jelly samples
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Methods

Samples were prepared in three main stages. In the first
stage, 40 g of sage seeds (purchased from the local mar-
kets in Mashhad, Iran) were immersed in water (25°C, pH
5.5) for 20 minutes. The water-to-seed ratio was 51:1. A
laboratory extractor (Model 412, Pars Khazar Co., Iran)
was used to separate the mucilage from the seeds. The im-
purities in the collected crude mucilage were separated by
centrifugation at 7200 rpm for 10 minutes. The mucilage
was finally dried in a 70°C oven, milled, and kept in a des-
iccator (0% RH) at a temperature of 4°C until use. Next,
L. casei bacteria (Nutrish® L. CASEI 431, Chr. Hansen,
Horsholm, Denmark) were encapsulated in the presence
of a 2% sodium alginate solution (Sigma-Aldrich Co., St.
Louis, Missouri, USA) and 1% sage seed mucilage, and
stored at 4°C. In the next step, according to Table 1, jel-
lies were prepared using a mixture of carrageenan (3%),
sugar (16%), sodium citrate (2%), and citric acid (2%).
L. casei was inoculated into the hot jellies before pre-
gelation in the following forms: free or non-encapsulated
and encapsulated. Each group contained a final concen-
tration of 1011 CFU/g of jelly. The study samples were
all incubated at 4°C for 28 days. The survival of probiotic
bacteria, pH, and acidity of the samples were measured
on days 7, 14, 21, and 28.

Results

The viability of probiotic bacteria after 28 days of stor-
age in the encapsulated form was higher than the mini-
mum recommended limit of 6 logs CFU/g. These results
indicate that the micro-encapsulated wall (sage seed mu-
cilage and sodium alginate can effectively protect probi-
otic bacteria against adverse environmental factors. At the
end of 28 days, the number of free live probiotic bacteria
in the jelly containing mucilage was higher than in the
jelly without mucilage. This suggests that the sage seed

Sample code Carrageenan Sugar (%) Citricacid (%) Sodium citrate (%) WSSM (%) L. casei (CFU/g)
C (Carrageenan) 3 16 0.2 0.2 0 0
CW (C+WSSM) 3 16 0.2 0.2 1 0
CWF (C+WSSM+Fre.e Lactobacil- 3 16 02 02 1 101
lus Casei)
CF (C+Free Lactobacillus Casei) 3 16 0.2 0.2 0 10"
CE (C+Encapsulated Lactobacillus 3 16 02 02 0 104

Casei)

WSSM: wild sage seed mucilage; C: carrageenan
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Table 2. The viability of Lac.Casei (Log cfu/gr)

Sample Mean+SD
Log reduction
Days 1 7 14 21 28
CF 9.35+0.072 8.45+0.05* 7.82+0.17° 6.65+0.21° 5.27+0.03* 4.08+0.1°
CWF 9.75+0.14* 8.77+0.1% 8.25+0.06° 7.340.14% 5.85+0.07° 3.9+0.212
CE 8.55+0.21° 8.32+0.21° 8.17+0.03° 7.52+0.1° 6.65+0.2 1.9+0.01°
+> Different letters in a column indicate a significant difference (P<0.05). gduefn'gismﬁgg}}{m,
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mucilage acts as a prebiotic compound and promotes
the growth and survival of probiotic bacteria. Wild sage
seed mucilage (WSSM), which is a galactomannan with
a rigid and rod-like shape, could be a suitable choice as a
prebiotic (Table 2).

As shown in Figure 1 and Figure 2, the pH and acidity
of the samples ranged from 5.00 to 5.641 and from 0.073
to 0.032, respectively. Furthermore, in the samples con-
taining free L. casei bacteria, the pH decreased and the
acidity increased significantly during storage (P<0.05),
while non-significant changes in pH and acidity during
storage were detected in samples containing encapsulated
probiotics (P>0.05)

Conclusion

Logarithmic reduction in the jelly sample containing so-
dium alginate, sage mucilage, and encapsulated L. Casei
was significantly less than the samples with free L. Casei.
The combination of sage mucilage and sodium alginate
provided a stable protective barrier around probiotic bac-
teria in adverse conditions. It also improved the survival
and viability of probiotic bacteria up to a desired limit
(CFU/mL 107-106). Addition of sage seed mucilage im-
proved the viability of non-encapsulated L. Casei during
storage and created a beneficial combination of probiotics
and prebiotics (synbiotic) in the jelly. In conclusion, the
use of prebiotic compounds such as sage seed mucilage,
in addition to having nutritional and health benefits, can
increases the survival of probiotic bacteria in the jelly
during storage. These findings demonstrate the potential
of jelly as a food matrix for probiotic supplementation
containing L. casei bacteria. The encapsulation method is
suggested as a suitable approach for protecting probiotics
in the jelly matrix during storage.
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