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Fig 2 Images of beads (a) alginate without
silica, (b) alginate with 5% silica, (c) alginate with
10% silica, (d) alginate with 15% silica.

Fig 1 Image of alginate coated with 15%
silica.
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Table 1 Size and encapsulation yields of different beads

Beads type Size of beads (mm) Microencapsulation yield (%)
Alginate 1.54+£0.07 90.61
Alginate + Silica 5% 1.78 £ 0.04 89.97
Alginate + Silica 10% 1.89+£0.06 90.03
Alginate + Silica 15% 1.99 + 0.04 90.33

Alginate

3500 3000 2500 2000 1500

Wavenumber

Fig 3 FT-IR spectrum of alginate-silica and alginate
gel beads.

S b gSY Sle iy gy p —T-Y

ol @L‘Ssﬁ Q993 9 .>|j‘
ipssn ol ol Gae s S Olge S aS,sboka
2 Sl WY K Ol pede 5 eslanal Ol n
el sSY Sliposs s eslid 5 il iy
NS ey ool aS sl QLIS Y e CL:; S Q_?)'ls
3 o Slasoss 5 bl el sla 8L sl
395 318 Sl a3 b by 3 (S Sas St sty
2L Sl i ST Glag S E<0) el
Sas 03 Sleks S 5 ANY o Ske Lol S,
53 e Al e 80 IS /Y S0l b gt sy
Corar 1 ez K YT (IS ays OLL
5 Sl Slid @l L S A wnlS ST slad b

Sl calas (Yoo V) 0L,

4

oo Sl 3T I3 eSS iy p - Y-T
5 oyl gl stel ety FT-IR 3 0asle cib
Gyl sl wsls Ol Y K 3 e Sl 3T
4 by @D VNSV slagz e Job s edd el
Vs dob (S eS oS Dol 5 ol AiS
s S Lsw x5 CO oy 35 Ly ol em™)
& by e cib s (em™) Yeov T sk s JeS oo
ol Gk s &S s
SOWY Glazse b o3 sl ol LSy b
05,5 Oslanl 5 Ol iS4 by em™) \ivo
Nse ol b nlize ©M7) YEEE 20 Jsb 5 JeS S
e () 0L 5 55 s S edalin S 5,08 05 5
IVE] 03,5 Gl S koo Sl 3T J5 5550 3 1) el
Sles S o St A JSE e Sl
e JeeSsten 05,8 b Sl T fuSpsdn 5 JenS g S
Al w0 pH=T s il (JSosba L s
Sepl sa J=cplh 5yl s SIOH)4) Sk
- ST Ol ek T3 sk s ke (sla e SN
Ghowl Hsbe (SIFOH) Lol dsidw slaos S clipd
Sl T S0l S Jamsd | e S B a5
Wl gy 5l b s ol e pHO Gl s 5
“Olen (nlply 2 sy S 5 sl e Skl S

:}JL;A odalin C_,‘L.:J“ﬂ

L (¥ JS2) 5l QLS FT-IR I ol slacib oS 54k
Gles S 5 (Gl Bl b ooy e Siasde

ol 0k LK (egle) J e


https://fsct.modares.ac.ir/article-7-19826-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-02-18 |

TS 1 Lﬁduﬁ Q})) L;Jls w}k?ﬂl.?}:sy Lﬁ"L‘ a.b) JL.'.))\

OSan 5 315 533 0Ll w135

[Vl il en K K Y78 550 51 S slo

e Yool s ldS Gy, skia b ST -

Table 2 Average number (mean) of survived cells of free and microencapsulated cells of L. casei
ATCC 39392 after storage at 4°C (n = 3).

Composition of

Storage times (day)

beads
Initial 3 7 14 21 28
stages
Free cell 813+013 8072013  685+0.02 678001 5.68+001  481=0.06
Alginate 8124011 8054005  8.01+0.05 8144004  8.04+007  7.85+0.03
Alginate + Silica 5%  8.10£027  810+0.03  8.09+0.04 8054007  728+002  6.85+0.05
Alginate + Silica 10%  8.11£0.02  8.01+0.02  8.04+0.04 723+001  5.08+004  458=0.02
Alginate + Silica 15%  8.13£0.03  8.05+0.04  7.65+0.06 5784001  445+003  2.89+0.04
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Microencapsulation is one of the most effective methods for increasing the viability of probiotic
bacteria. In this study, the use of alginate-silica coating for the purpose of encapsulation of
Lactobacillus casei was evaluated. For this purpose, the encapsulation process was carried out with
sodium alginate 1.5% and different levels of silica (5, 10 and 15% v / v) by extrusion method. The
survival of free and encapsulated bacteria at 4°C for 28 days was investigated. Chemical reaction and
linkage between alginate gel and silica were confirmed by FT-IR spectroscopy. With the addition of
silica, the size of the capsules increased, but did not affect the encapsulation efficiency (p<0.05). The
results showed that the number of free cells was reduced by 3.32 logarithmic cycles after the end of
the storage period, while the decrease for the encapsulated bacteria was less significant. There was no
significant difference between alginate and alginate samples with 5% silica in viability of 14 days. By
increasing the concentration of silica, the number of live bacteria decreased during storage.
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