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Table 1 Fatty acid composition of linseed oil

No Fatty acid Total fatty acids

1 Lauric acid C12:0 0.10 £0.00
2 Myristic acid C14:0 0.10+0.10
3 Myristoleic acid Cl4:1 0.06 = 0.06
4 Palmitic acid C16:0 12.70 £ 0.32
5 Palmitoleic acid Clé:1 0.10+0.00

6 Stearic acid C18:0 1.50 £ 0.06
7 Oleic acid C18:1 1220+ 0.11
8 Linoleic acid C18:2 19.17 +£0.06
9 o—Linolenic acid C18:3 47.10+0.10
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Fig 1 Distributions of droplet of linseed oil in the alginate solution (a) and morphology of alginate empty
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Fig 3 The diameter inhibition zone of
Microorganisms against microencapsulated linseed
oil
Different letters represent significant difference
from one another (p< 0.05).

Table 2 Antibacterial activity (MIC and MBC) of free and encapsulated linseed oil

Linseed oil

Microbial strains MIC (png/ml) MBC (pg/ml)
Free Encapsulated Free Encapsulated
S. typhi 34.00+5.14 8 37.06+0.24°* 39.65 +2.40°8 43.35+0.15°*
E. coli 38.72+5.35% 40.72+0.30* 43.83+6.15" 47.20+0.18**
S. aureus 30.55+2.35° 35.25+0.12%4 36.00 £ 5.16® 41.75+0.02°4
A. niger 31.44+5.11% 35.96+0.01A 38.01 £4.19°B 40.21+0.17%
C. albicans 27.77 £ 8.08 B 29.66+0.08%4 32.78 +7.80°B 35.47+0.16°*

Different capital and small letters show significant differences in rows and columns, respectively (p<0.05)
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Table 3 Antimicrobial activity of free and encapsulated linseed oil in chocolate ganache

Control(G) GM GOM GEOM

S. typhi - + - -
E. coli 0.52°° 3.11%8 3.01° 3174
S. aureus 1.07°%P 3.25% 2.24%¢ 2.57°8
A. niger - 2.84° 1.95¢ 2.07®
C. albicans - 2.48% 1.86% 2.26%

Different capital and small letters show significant differences in rows and columns, respectively (p<0.05). No

treatment (control), without preservative inoculated with 10° (CFU/ml) microorganisms (GM), with 3% linseed

oil inoculated with 10° (CFU/ml) microorganisms (GOM), with 3% encapsulated linseed oil inoculated with 10°
(CFU/ml) microorganisms (GEOM).
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Fig 5 Odor & taste of chocolate ganache treatments

during 28 days. ® Control(G)
B Control(G) 9
9
6 8 :
2 g
2 S
Koo o 3
(D} o
= oY
<
0 0
0 7 14 21 28 0 7 14 21 28
Storage (day) Storage (day)
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during 28 days. during 28 days.
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The use of medicinal plants or the components extracted from them in different
sectors of the food industry has received special attention. Therefore, in the
present research, linseed oil was used in two forms, free and microcoated with
alginate, in the formulation of cocoa cream. The aim of this research was to
produce an functional chocolate ganache containing natural preservatives. The
extraction efficiency of linseed oil was 27.73 %. The main component of linseed
oil was a-linolenic acid (47.1%) and the least fatty acid detected in it was
myristoleic acid (0.06%). The results showed that both evaluated oils had
considerable antibacterial effects against tested microorganisms (S. Typhi,
E.coli, S. aureus, A. niger, and C. albicans) and gram-negative bacteria were
more resistant to linseed oil than gram-positive ones. In this regard. Black seed
oil showed higher antibacterial activity and both linseed and black seed oil
microcapsules had lower antibacterial effects than their free form. The sample
containing 3% encapsulated linseed oil had more favorable sensory peroperties
than the sample containing this oil in free form. However, the free form showed
higher antibacterial activity but in the regard to the protection of bioactivity of
oils from the undesirable condition, controlled release and marketability of
product, loading the oils in alginate bead is a suitable way for application of
black seed and linseed oil in food products.
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