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1. Rosmarinus officinalis
2. Lamiaceae

3. Myrtus communis

4. Myrtaceae
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Table 1 Compounds of Mayonnaise Sauce

Composition in the

Composition formulation (%)
soybean oil 65
Industrial vinegar (purity of 11.2%) 7.70
Egg 3.15
Sugar 3.85
Salt 1.50
Xanthan gum 0.16
Mustard 034
Water 8.2
Sodium benzoate 0.10
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Table 1 Composition of rosemary extract

No. Composition (%) No. Composition (%)
1 (3z)-hexenal 0.8 16 trans-pinocarveol 1.66
2 isobutyl isobutyrate 286 17 borneol 038
3 o-pinene 2088 18 terpinen-4-ol 0.78
4 o-piene 201 19 o-terpineol 7.8
5 p-pinene 072 20 linalyl acetate 10.09
6 Myrcene 142 21 myrtenyl acetate 039
7 delta-3-carene 046 22 p-menth-1-en-8-ol acetate 0.58
8 p-cymene 1.08 23 cis-dihydro-o-terpinyl acetate  3.77
9 1,8-cineole 2037 24 linalool propanoate 0.76
10 (z)-B-ocimene 0.69 25 neryl acetate 14
11 y-terpinene 061 26 geranyl acetate 037
12 cis-linalool oxide 038 27 caryophyllene oxide 0.71
13 Terpinolene 066 28 humulene epoxide 11 041
14 Linalool 1629 29 epi-a-muurolol 047
15 a-campholenic acid methyl ester 0.58 30 Total 99.38

Table 2 Composition of Myrtle extract

No. Composition (%) No. Composition (%)
1 a-pinene  28.87 10 3.51 Linalool
2 Camphene 624 11 0.88 Bornyl acetate
3 p-pinene 162 12 1.32 B-Caryophyllene
4 Myrcene 195 13 7.24 a-Terpineol
5 d-Limonene 2.73 14 8.47 Borneol
6 1,8-Cineol 1943 15 042 Verbenone
7  y-Terpinene 127 16 1.51 Geraniol
8 p-Cymene 134 17 0.97 Thymol
9 Camphor 9.18 18 96.95 Total
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Fig 1 pH changes of mayonnaise preserved in
polypropylene films Within 21 days
Means + standard deviation
Different letters indicate a significant difference at p<
0.05.
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3. Zcegarska
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Fig 2 Acidity changes of mayonnaise preserved in
polypropylene films Within 21 days
Different letters indicate a significant difference at p<
0.05.
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Table 3 Changes in mayonnaise peroxide
preserved in polypropylene films containing
different amounts of rosemary and Myrtle
extract on different days

Time (day)
Sample 7 14 21

C 0.00 ¥¥" 052 114" 134
Ry 0.00% 022 036™ 075
Ro.is 0.00%  0.17°PE 031" 04178
Ry 0.00 013 034" (55
Mo, 000 024 051" 09478
Mois 0009  0.195P 047°8¢ (.51
M. 0.00%  014PF 114" 0498

*The means with different little letters in each row
indicate a significant difference in the same samples
on different days (P<0.05).

**The means with different big letters in each
column indicate a significant difference in the
different samples on same days (P<0.05).

C: control sample, R: film containing rosemary
extract and M: film containing Myrtle extract. Letter
indexes indicate percentage of extract.
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Table 4 Halo Diameter of Microorganisms in Polypropylene Films Containing Different Amounts of
Rosemary and Myrtle Extract for 21 Days in 4 °C

Escherichia coli

Candida albicans

Staphylococcus aureus

Sample 7 14 21 7 14 21 7 14 21

C 0.00™ 000" 000* 000F 000" 000°%F 0.00*F 0.00%  0.00%F"
Ro; g oA 10 1025 1050°¢  10°  1050*® 1050 ® 925 925
Ro.s g bA 118 10.50 8 1228 2% 1225 10 34BC 10.25 % 10
Ry, g bA 2% 1225% 1350  13* 250 11 1124 1125
Mo, 350 5P 6 650 550 250°° 825 8.50 P 6B
Mois  450°¢ 550 525  450% 425 4% 925 9 8 7 oA
M. 530 550 6% 6P 550 5% 95 BC 9B 7.250%

*The means with different little letters in each row indicate a significant difference in the same samples on different
days (P<0.05).
**The means with different big letters in each column indicate a significant difference in the different samples on
same days (P<0.05).
C: control sample, R: film containing rosemary extract and M: film containing Myrtle extract. Letter indexes
indicate percentage of extract.
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Table 5 Total number of microorganisms per

gram of mayonnaise preserved in polypropylene

films containing different amounts of rosemary
and Myrtle extract for 21 days at 4 °C

Time (day)

Sample 7 14 21
C 32x10°A7 45x10°°0  74x10°%
Ro. 1.5x10°%°  12x10**  1x10*°®
Ro.1s 13x10°*  1.1x10*"  9.1x10°"™®
Ry 12x10°"°  1x10*"  7.5x10°™®
Mo 22x10°%8  1.7x10° " 12x10*"®
Mo;s  2.1x10°%%C  16x10°"8  12x10*"®
M, 1.9x10°°¢  1.5x10°"®  13x10"™

* *The means with different little letters in each row
indicate a significant difference in the same samples
on different days (P<0.05).

**The means with different big letters in each
column indicate a significant difference in the
different samples on same days (P<0.05).

C: control sample, R: film containing rosemary
extract and M: film containing Myrtle extract. Letter
indexes indicate percentage of extract.
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Fig 3 Comparison of the sensory properties of mayonnaise preserved in polypropylene films containing different
amounts of rosemary and Myrtle extract for 21 days.
C: control sample, R: film containing rosemary extract and M: film containing Myrtle extract. Letter indexes
indicate percentage of extract.
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Among the various active packaging technologies, antimicrobial packaging has been the focus of more
recent research. This study aimed to investigate the antimicrobial and antioxidant properties of
polypropylene films coated with myrtle and rosemary extract on mayonnaise. Extracts of myrtle and
rosemary at 0, 0.1, 0.15 and 0.2% levels were used to cover polypropylene films. Chemical properties of
mayonnaise (pH, acidity, peroxide value), Antimicrobial properties against Escherichia coli and
Staphylococcus aureus and Candida albicans alone and in the presence of mayonnaise, Sensory
properties (Smell, taste, color, overall acceptability) were assessed for 21 days at 7-day intervals at 4 °C.
The results showed that with time the rate of change of pH decreased and the acidity increased and in all
treatments pH (less than 4.1) and acidity (0.69 - 0.72%) changes were in standard range for 21 days. The
peroxide value of mayonnaise stored in polypropylene films was significantly reduced compared to the
control. Polypropylene films containing rosemary extract had more antimicrobial activity than myrtle
extract. The number of microorganisms control treatment increased with time the number of
microorganisms of mayonnaise decreased in the presence of polypropylene films containing myrtle and
rosemary extract (p <0.05). Myrtle and rosemary extract increased the overall acceptability of mayonnaise
compared to the control by improving smell and taste. Coating of 0.15% rosemary extract with
polypropylene films was the best treatment for increasing the shelf life of mayonnaise.

Keywords: Mayonnaise, Active Packaging, Polypropylene, Myrtle, Rosemary
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