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1. Rosmarinus officinalis
2. Lamiaceae

3. Myrtus communis

4. Myrtaceae

AR

aode —)

bylss 518 ol O s i) Opedsal S Gl e
Cowd 4y s syl ple 5 &S CCJ»V:}_? 03,5 yFsy 0L
Gl sy Aoy 10 gy Blas Jgame cpl [V] L
oS 53 35 g0 S E S, Hasde 5 OliensT Y]
LodeSt  tile SLS 5 GRIB1 5 (ol sled oo e Sle
M slge 3 O seldnSt 658 8 £ 435 V] 535 e O
Sde EAlS 5 CadS Sl 4 e 5 LT e Sl 4 osllael
Lolyl s b 5l 8] spd 0 plde OV e 5 8L
oslazwl (g 3lw VJLN Sy s 5l 5l e W) _L\.ﬂj.e 33 &S
(._h\]'e G Dl s La:(._..v.:.}lf)\jji:a L, Ol 3 53 s
woll Oledd e s S gbaadli [o] Al .
55 5 Pale e 53 plecd gl 2815 5wl pH
] »dea Jsame ol sLd

53 S 03 a AL slaslas a5l oy Se A sl
osbe oJsl [osy 53 5,8 e )3 eolinul 5y 5e JERUERNN
o338l Hag maSt oKas (..L;.e My a5 O S A
oo 4 Oy, Ol (ool Blad 51 (hg, ol sl e
ssBea 5 o5l 18 Wb sl 53 g S LS ele | e
O 03 e e ed 3 JulS b o S s cle
Llg e O35S o5l p g oY B n s YL sles -
s> SRy oo 28 O Se ds ol o sl
Gl sS ok J S Sopg 4 Jams 3 s Son S G353
oalizal 0355 s 3l 53,8 S8 eoliial 5550 JulS j5b 4 oS
ol b uled 3 oS gl 3 1, 0T Ol o €505 gl o355 o0
Sl edhe gy ol s HLE il gdnanag 5y ol
o350 ) slams OISl il o candl 1) J5b s alas
Dby Sras ol 03 il o3Il e xS e VT Ll
3 S &l (s Se ds eSS L s
ﬁﬂbqw.ﬁdﬁé}\ﬂ{b)>&\l&nbcl&ﬂ
0553 4 s ol 51 Son A osle 0 15T L sl (sl
V] el iy

e 4 2l OLLS Sleds ol paal alS slaejlas L

Lol 5l o oS SSlogyl s US55l ook palie ozl



\VQ/\ X! AR 692 g"\\/ O)Lo..\:t

DOI 10.29252/fsct.16.12.10

s gl 5 el

Symae o b Lbolas il 51 p e il
Gl e by on Gy s GO/MS oo wluls s
o pdy bl s oslae odd alis la S 5 51 sl

V]

Fab e 4 TV

Ll b Gillas Fle e Sl Brme Slse OV 50
U3 s S g ) s bl s sl Slie 53 Ol e
am o b les b dlmsey 55 b e slge des (Fple e ag
ECRNLIN VRPN Oy L;Laatja(.p'r_? RHEEESRvS o 8 sl
Sseds 0 ppm chle Lo )S Of Jyse s sl
S bl 55 b e Il Gale e A5 sln A S
5 ol <=l Panasonic MX-T800PN Ju.) 3,
5SS o K s sy OF Ky B ek 03 5en (01,
0553 4 e 5 B o eV g0 3 55 (3 pae O 5 051
aids Vo Ode 4 Plus 5 el o)l oS b G55
olpen @ gy ey al e 3 A 3] b 4 O Db gie
Slsme apslde 035 o8 o 53 (2 Doy 4 S S
Wiy S gl Slge A3 S wlsl oS bl s
5 bl O d ol B3 Sl o pas 4 Bl e B A 0350
Cog b3 W o al e 55 350 Cs @ 1 cnlie 5L
e bl bodles o 5 S gdhae gldnd
.J{_b;d)\_@ o 8 sl

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 78
5 p-pinene 072 20 linalyl acetate 10.09
6 Myrcene 142 21 myrtenyl acetate 0.39
7 delta-3-carene 046 22 p-menth-1-en-8-ol acetate 0.58
8 p-cymene 1.08 23 cis-dihydro-a-terpinyl acetate  3.77
9 1,8-cineole 2037 24 linalool propanoate 0.76
10 (z)-B-ocimene 069 25 neryl acetate 1.4
11 y-terpinene 061 26 geranyl acetate 0.37
12 cis-linalool oxide 038 27 caryophyllene oxide 0.71
13 Terpinolene 0.66 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 o-pinene 28.87 10 3.51 Linalool
2 Camphene 624 11 0.88 Bornyl acetate
3 p-pinene 162 12 132 B-Caryophyllene
4 Myrcene 195 13 7.24 a-Terpineol
5 d-Limonene 2.73 14 847 Borneol
6 1,8-Cineol 1943 15 042 Verbenone
7 v- Terpinene 127 16 1.51 Geraniol
8 p-Cymene 134 17 0.97 Thymol
9 Camphor 9.18 18 96.95 Total

CJ\):.:&? obj_\:u) u,\b 039> > jﬁb e alisee

A (68 ol (mys 2 /VO =01

a
b b c
40
3.8
36
34
32 4
30 -
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Time (day)

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 - 14 21

C 0.00 T 052" 114" 134
Ry.1 0.00% 022 036" 075%®
Ro.is 0.00%  0.17°PE 031" 0417
Ry 000 013 034" (55
Mo, 000 024 051" 094
Mois 0009  0.19BP (047°8¢ (.51
M., 000  014CF 114" 049

*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 000 000 000" 000 000" 000°%F 0.00 *F 0.00°°  0.00%F"
Ros g oA 10 1025 1050*  10* 1050 10.50™8  925°® 925
Rois 9 oA 11°8 1050 128 12°8 1225 10 *ABC 10.25 ** 10 *4
Ry g oA 1224 1225*%  1350°% 13°% 2.50°P 11 % 113 11.25%
My.1 350 5P 6 650" 550 250" 825 8.50 8 6B
Mois  450°¢ 550 525  450% 425 4% 925 g B 7oA
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° AT 45x10°"%  7.4x10°%
Ry, 1.5x10°°?  1.2x10*%  1x]10*®B
Ro.is 13x10°*  1.1x10*™  9.1x10°*®
Ry.2 12x10°°  1x10*°¢  7.5%x10°"®
My, 22x10°°8  1.7x10°°®  12x10*"®
Mois  2.1x10°°B¢  1.6x10°°®  12x10%"8
M., 1.9x10°%  15x10°"®  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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Antimicrobial and antioxidant effects of Polypropylene films
containing Myrtle and Rosemary extract on mayonnaise packaging
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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.
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