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Abstract

Introduction: Nowadays, with the development of probiotic products on the world market, the need for developing
new products containing probiotic bacteria becomes more apparent. Probiotics are defined as living microorganisms
that, if consumed in sufficient quantities, will have beneficial effects on the health of the host. Probiotics are now
widely used in the production of food products and account for approximately 65% of functional foods. Probiotics often
belong to either the genus Lactobacillus or Bifidobacterium. Lactobacillus rhamnosus is one of the known probiotic
bacteria with beneficial properties. Prebiotics are defined as indigestible compounds, mainly carbohydrates that can be
used as carbon source for probiotic bacteria and stimulate their growth and viability. Oligofructose is a type of short
chain inulin and is one of the most well- known prebiotics. Moreover, microencapsulation of probiotic bacteria can
improve the survival of these bacteria. In this approach, living probiotic cells are covered or trapped by various
compounds. Hydrocolloids such as alginate and carbohydrates such as starch can be suitable compounds for
microencapsulation. The purpose of this study was to investigate the effect of oligofructose and microencapsulation on
the viability of Lactobacillus rhamnosus, textural, physicochemical and sensory characteristics of functional jelly.

Materials and methods: In this study, different concentrations (0, 1.5 and 3 percent) of oligofructose as prebiotic
were used to produce jelly samples, and 107 CFU/mL of probiotic bacteria (free and microencapsulated Lactobacillus
rhamnosus) was inoculated. Microencapsulation of probiotic bacteria was performed by emulsion method using sodium
alginate and corn resistant starch. The jelly samples were stored at 4°C for two weeks. pH, acidity, dry matter, firmness,
probiotic bacterial count and sensory properties (taste, odor, texture, color and overall acceptance) of the samples were
evaluated on the first, 7 and 14" days of jelly production. Seven samples including 6 treatments and 1 control sample
(without probiotic bacteria and prebiotic compound) with three replications were studied. The data were subjected to
analysis of variance (ANOVA), followed by the Duncan’s multiple range test to determine the significant difference
between samples at 95% confidence level (p<0.05) using the SAS 9.4 M4 Software. The charts were drawn by Excel
2013.
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Results and discussion: The results of sensory evaluation showed that the effect of different percentages of
oligofructose on the sensory parameters, except for the taste, was not significant (p>0.05). Using 1.5% oligofructose
and probiotic bacteria (free or microencapsulated) did not change the score of taste but the use of 3% oligofructose and
free probiotic bacteria decreased the score of this parameter. The effect of storage time on sensory properties (taste,
odor, texture, color and overall acceptance) was significant (p<0.05) so that with increasing storage time, the score of
sensory parameters decreased. The results of physicochemical tests indicated that with increasing oligofructose, dry
matter increased and acidity decreased (p<0.05). The results of texture analysis showed that the microencapsulation of
probiotic bacteria and addition of oligofructose significantly (p<0.05) increased the firmness of jelly texture. During
storage period, pH and dry matter significantly (p<0.05) decreased but acidity and firmness of jelly texture increased.
The results of probiotic bacterial count indicated that the use of microencapsulated probiotic bacteria and oligofructose
significantly (p<0.05) increased the survival of Lactobacillus rhamnosus. The viability of probiotic bacterai decreased
during storage period, t however, the number of probiotic bacteria in the samples was in the range of 10%- 107 CFU/qg.
On the first and 7" days, no mold and yeast contamination was observed in the samples and on the 14" day, the number
of molds and yeasts was less than 10 CFU/g. The sample containing microencapsulated probiotic bacteria and 3%
oligofructose (sample 4) was selected as the best sample in terms of probiotic bacterial count and textural,
physicochemical and sensory quality. Therefore, it is possible to produce synbiotic jelly with the desired quality.
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Table 3- Dried matter of functional jelly containing oligofructose during 14 days of storage
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Table 4- Texture hardness of functional jelly containing oligofructose during 14 days of storage

14 Day 7 Day 1 Day Treatment
23,k 595 SEBTY) Jol 395 o
179.333+ 3.512%A 172333+ 321598 171,000+ 3.000°8 Free bacteriat 3% oligofructose
T R T 3959 5SINTY #3131 5 8L
175,000+ 1.732° 171333 1041°° 160,000 1.000WC et | S olgefructose
000+ 1. 333+ 1. 000+ 1. 39555599591 7310 43151 6 351
173.333£ 2300 170.000 1350  163.333£2887%C | Coieiain e oetructose
395959951 7o 3131 5 S
Microencapsulated bacteria +3%
181.000+ 1557  180.000+ 1.000*  175.333+ 2.509% ~ oligofructose T
355958951 ¥+ 0o g 52y (5 S
Microencapsulated bacteria + 1.5%
180.000+ 1583 1791000+ 3.000%A  173.333+ 3.504%8 ~oligofructose Ts
39598851 7V [0rouns Sl 5y (5 SL
Microencapsulated bacteria + 0%
175.333£2.082A  173.667+2.033®  168.333+ 2.0820¢C ~oligofructose Ts
395985 Ve +oud Sl 3 515 S U
Control
169.667+ 3.041%%  168.000+ 1.000°4 158333+ 1,505 e T,

il ol > glagt ot (D1+8) Jogins IS Sy (o 0 > ol SsS Bg
Al o o > Gl losle; e (P1+0) o sine M Sl o o 53 Cglite 3 gy



EAN g waisioly walewlbaTY (Slooni) p Slbes 315 9 59559,865d1 1/ ol e g 5,15

(V+W)) o,Kea 4 Ricardo .(Sabzichi Esfahalan, 2014) 4.
Sl » SSgmsn S lye odgul Sl el (i (b
b i Sgmgp sySL alisee sladisS b odd eSSy
Spion niges plowtal g b gl 1B Sl (sl

(Ricardo et al., 2011)

Segmgn S Sben;
byl o s)lbisie Sglis Jgl 59y 52 0 Jgio b Bollae
bjlog oo Colt wadles 9 pitn slajy) ,d 00,5 odnlin
P Sgman ©xSt Ghled (pyide g g (P/00) Hbixe
sanline (55575595l Y 5 0ud Liginy 638k ssb>) Ta o
T2 laylos @ Bheie Sgmgn 638k (hyled ()ieS 5 435
L Ghled ylSS plej Gl L Gemen g T g
(Pe/20) obine ol Ta o bajlass plo > Sigmgn
dhl) Sgmgy oSl las Linls o pH Lials o il

20 2939 couiius

8l Saw

o LialiEl Lol oLt ndiges il e il duslie
oles GRIB L ozmen 5 Sl Slinn) 5 5959,855)
s > (p<-1-0) il Ll ol he Wi oS
Dy ald dges I bdigel (Jhw jlde (S slapl;
bl 4 (3late Cb (gt (pyide IS Joy 03)ke 5l
F S 25 als diged 4y 3late Bl (i (23205 5 Ts 9 Ta Ty
Gl g claSy (olie slge il cuas 5 IS8T else
5 5y 5l cdl lie slge (B (dlp il gl g s b
s 3 O Gy 0 (23 Slge (8L Lelss Cal iore o el
4 05 el e )b ol 4 G 5 Cueal oS pas
b ss3il sgan 5 b3 PH (oa¥5 b thw oi¥j clil
059 9 olele jlaSles S Y5 OB e )b (St
el shw SioliEl cle (Burey et al., 2009) cul o J9Sge
4 Mg 2o ¥ ghae U eS8l SSgncsn ol#l L
g ol sladglge s 4 6 oS5 ol bl bsye ol oped;
ladiges (o Cugls ol Slgi o a5 0390 alo J§ aSd St

Table 5- Count of Lactobacillus rhamnosus (Log CFU/g) in functional jelly containing oligofructose during 14 days of storage
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Fig. 1. Taste score of functional jelly containing oligofructose during 14 days of storage
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Fig. 2. Odor score of functional jelly containing oligofructose during 14 days of storage
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Fig. 3. Texture score of functional jelly containing oligofructose during 14 days of storage
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