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Figure 1- Surface morphology of pectin and sodium caseinate coacervate containing yogurt starter bacteria
determined using scanning electron microscope
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Figure 2-Ftir of pectin (a), sodium caseinate (b), and coacervate (c) containing yogurt starter bacteria
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Table 1- The pH, acidity and percentage of yogurt produced with microencapsulated and non-encapsulated
bacteria

Physicochemical properties

pH
Acidity

A sample of yogurt produced with A sample of yogurt
microencapsulated bacteria by produced with
sodium caseinate and pectin unencapsulated starter
bacteria
4/6+0/091 4/6+0/1
1/1+0/03 0/8+0/01
40+1/1 45+0/9

Syneresis (%)

The numbers are the average of three repetitions and are the mean + standard deviation.

Significant difference at probability level 5%*
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Table 2- sensorial evaluation of yogurt produced with microencapsulated and non-encapsulated

bacteria
Physicochemical A sample of yogurt produced with A sample of yogurt produced
properties microencapsulated bacteria by sodium with unencapsulated starter
caseinate and pectin bacteria
Colour
1-10 9/86+0/51 9/60+0/54
Flavor 9/15+0/98 9/00+0/89
1-10
Texture 6/10%0/89 7/73£0/4
1-10
General acceptance 6/00+0/83 7/5+0/5

1-10

The numbers are the average of three repetitions and are the mean + standard deviation.

Significant difference at probability level 5%*
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The aim of the current research was microencapsulation of Streptococcus
thermophilus and Lactobacillus bulgaricus bacteria by coacervation
complex method and sodium caseinate and pectin coatings. Sodium
caseinate and pectin have electrostatic attraction together at pH=4 and form
a complex. Using a scanning electron microscope, the morphology of
coacervates was investigated. The properties of pectin and sodium caseinate
complexes were investigated by infrared spectrometry tests and measuring
the size and distribution of particles. Physicochemical characteristics such as
water absorption, pH and acidity and sensory characteristics were also
investigated. The results showed that the efficiency of microencapsulation of
bacteria by coacervation method was 66.6%. The particle size was 1.565
micrometers and the zeta potential was reported as -16 mV. Electron
microscope images showed spherical coacervate without holes and wrinkles
on the surface. The results of infrared spectroscopy also showed the creation
of electrostatic interactions between pectin and sodium caseinate. Also,
microencapsulation of bacteria caused a significant change (p>0.05) in pH
(4.6 +£0.091) and yogurt acidity (1.1 £0.03) compared to pH (4.6 =0.1). And
the acidity of yogurt (0.8+0.01) produced with free bacteria did not. The
water content of yogurts produced with microencapsulated bacteria (40+1.1)
was reduced compared to yogurts produced with free bacteria (45+0.9)
(p<0.05). Bacterial encapsulation has a negative effect on color sensory
characteristics. It did not have the smell and taste of the produced yogurts
(p>0/05), but a significant difference was observed in the texture of the
yogurts produced with microencapsulated bacteria compared to the yogurts
produced with free bacteria (p<0/05).
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