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Table 1 Formulation and ingredient of mayonnaise sauce

. o Treatment
Ingredient (%) T, T T T T, T, T T,
Oil 48.5 48.5 48.5 48.5 48.5 48.5 48.5 48.5
Water 359 359 359 359 359 359 359 359
Egg 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2
Vinegar 6.92 6.92 6.92 6.92 6.92 6.92 6.92 6.92
Sugar 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2
Salt 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
Starch 2 2 2 2 2 2 2 2
Citric acid 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06
Mustard Powder 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
Xanthan gum 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4
Sodium benzoate 0.05 0 0 0 0 0 0
Potassium 0.02 0 0 0 0 0 0 0
sorbate
Peppermint 0 0 0.5 1 0 0 0.25 0.5
Malva Sylvestris 0 0 0 0 0.5 1 0.25 0.5
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Table 2 The antioxidant properties (%) of
mayonnaise souse samples during storage

Samples 1* Day
T, 0.70 £ 0.15°
T, 0.00 + 0.00*
T, 5.17+0.47"
T, 5.60+0.15"
Ts 6.47 +0.15°
Ts 8.93 +0.90°
T, 4.77 +0.68°
Ts 6.20+0.17°

Data are expressed as mean + standard deviation
(n=3) and different letters show significant
difference at the 5% level in Tukey’s test
(p <0.05).
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Table 3 The peroxide values (meq O,/kg) of mayonnaise souse samples during storage

Sample 1° month 2"" month 3" month
T, 0.61+0.05 14.30+0.17 17.97+0.15%¢
T, 0.61+0.07° 13.45+0.10% 20.36+0.15%
T, 0.61+0.11¢* 6.27+0.12%° 12.57+0.06*°
T, 0.61+0.06“* 6.07+0.175% 12.30+0.27%°
Ts 0.61+0.08 5.77+0.25% 8.97+0.06™
T 0.61+0.12 5.40+0.17% 8.83+0.06™
T, 0.61+0.10* 6.20+0.215% 12.67+0.15%°
Ty 0.61+0.07“ 5.83+0.06" 10.43+0.06™°

Data are presented as mean + standard deviation (n=3) and different letters indicate significant differences at the
5% level in Tukey's test (p < 0.05). Capital letters indicate storage time effect and small letters indicate
treatments effect.
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Table 4 The acidity (% based on acetic acid) of mayonnaise souse samples during storage

Samples 1° month 2"" month 3" month
T, 0.89+.0.01 ©° 0.99+0.01 ™ 1.2340.06 *¢
T, 0.92+.0.01 1.83+.0.50 % 3.50+.0.014 4
T, 0.91+0.03 “® 1.73+0.18 B2 2.53+0.15
T, 0.91+0.11 < 1.40+0.04 B° 2.43+0.08 *°
Ts 0.90+0.08 “*® 1.3340.03 ®° 1.4740.06 ¢
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T, 0.91+0.03 “*® 1.7740.11 B 3.10£0.10 **
Ts 0.92+0.12 “® 1.37+0.06 ®° 1.5740.11 ¢

Data are presented as mean + standard deviation (n=3) and different letters indicate significant differences at the
5% level in Tukey's test (p<<0.05). Capital letters indicate storage time effect and small letters indicate treatments
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Table 5 The total count (Log CFU/gr) of Mayonnaise souse samples during storage

Samples 1° month 2"" month 3" month
T, 0.00 + 0.00™ 0.00 + 0.00"° 0.77 + 0.68%%°
T, 420+0.17" 474 +0.12% 5.10 £0.17
T, 1.10£0.17 2.66 +0.05" 3.91 +0.08%°
T, 0.00 + 0.0 - 0.00 + 0.00%° 1.64 +0.16™¢
Ts 2.61+0.15° 3.74 +0.12% 420+ 0.174°
T 0.33 +0.58% 1.33 +0.35% 2.26 + (0.24A8¢
T, 2.00 + 0.05%° 2.41 +0.39% 3.74 + 0.09%°
Ty 0.00 + 0. -0 0.00 + 0.00%° 1.31+0.274%

Data are presented as mean + standard deviation (n=3) and different letters indicate significant differences at the
5% level in Tukey's test (p<<0.05). Capital letters indicate storage time effect and small letters indicate treatments
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Table 6 Total acceptability of mayonnaise
souse samples at 1" day of storage

Samples 1* Day
T, 3.42 < 1.02°
T, 3.39+ (.95
T; 3.23+0.71®
T, 2.50+1.29°
Ts 3.55+1.18
T, 3.48+1.12°
T, 3.07 +1.25®
Ty 3.53+1.18

Data are expressed as mean + standard deviation
(n=25) and different letters show significant
difference at the 5% level in Tukey’s test
(p <0.05).

S S ot
—CL:,.} oolal chle Tl L oaS sl QLA G CL:J
ol il Slest ol el S ojlae 5 il
olas 3,50 3 SlS| g1 cdle il Ly, xS

sde GLsl Ose3l 55 e dl.ﬂ.l.eé.u ool Sl iy S

effect.

Vot

Wl Lﬁ‘f-jﬂ -0-Y
Sl Sy af Carse Llfe L LS5 S 0055
sk S il 5 K R B T SR
Pl b g Sk O mls SO Jos
5 e sty Sy o)lae dl.ﬂ.bé.g bl sl
o) Jool il Gillas 3L 0 A58 Il 555 53 (S5
o S S Al Ol (e 5 S (1
gl ilal doja ) (gl sl 4 Glate S S Sl
glns olel doys /0 (sle wsed 5 (Pe/r0) Jils
Cleay Ll o ol cpl 05 S ooy o)las Aoy v/0 5 Jals
535 s gl bl 0580 5 ol 555 S5 sl
S AL Ao ) Chle s plad Gulal el 5 LS ek
b 3 el @l oS O ol Jhals sl
el S L aaly 5o (YA) oladl 5 gl (g paner
OLKes 5 S ‘le“'bé"" oelal YL glackale
3305 daF 5o VL pslie Sleslanad b adaly 55 o(Y209)
solie JEL ey s Y0V ) 0L 5 oo OLils
et G 03 e Sl jad 2 s du sl bl (VL
Gty 5 b L [80 5 £E] il cales 5l

dos /0 Gul e e dgas e Sl o cedel


http://dx.doi.org/10.52547/fsct.18.114.147
https://fsct.modares.ac.ir/article-7-47183-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-12-21 ]

[ DOI: 10.52547/fsct.18.114.147 ]

Voo :lAJA NA 092 AREA O‘)Lmi’

Olpl gle mlo 5 el dns

[6] Niknia, S., Razavi, S. M. A,. Koocheki, A.,
& Nayebzadeh, K. (2011). The influence
ofapplication of basil seed and sage seed
gumson the sensory properties and stability
of mayonnaise. Journal of Food Processing
and Preservation. 2(2): 61-79.

[7] Aquino, S., Fadda, A., Barberis, A., Palma,
A., Angioni, A., & Schirra, M. (2013).
Combined effects of potassium sorbet, hot
water and thiabendazole against green mould
of citrus fruit and residue levels. Food
Chemistry. 141: 858-864.

[8] Vesal, H., Mortazavian S. A. H,,
Mohamady, A., & Esmaeily, S. (2014).
Measurement of potassium sorbate and
sodium benzoate in dough sample in released
in Tehran by HPLC. Journal of Nutrition and
Food Technology. 8(2): 181-190 [In
Persian].

[9] Sariry, R., & Ghafory, H. (2011).
Investigation sodium benzoate as additive in
food by HPLC. Journal of Biology of
Lahyjan. 4(4): 3745 [In Persian].

[10] Gholipour, M., Babai, Z., Mohammadi,
Z., Karimzadeh, L., Esfahani Zadeh, M. H.,
& Abedi, S. (2014). Validation method and
determination of potassium sorbate in dough
with HPLC. Journal of Medicine Science
Mazandaran University. 24(109): 3744 [In
Persian].

[11] Esfandiarie, Z., Badiey, M., Mahmoodian,
P., Sarhangpour, R., Yazdani, E., & Mirlohi,
M. (2013). Determination of sodium
benzoate, potassium sorbet and natamycin
content in Iranian yoghurt drink (doogh) and
the associated risk of their intake though
doogh consumption. Iranian Journal of
Public Health. 42: 915-920.

[12] Akbari-adergani, B., Eskandari, S., &
Bahremand, N. (2013). Determination of
Sodium Benzoate and Potassium Sorbet in
“Doogh”  Samples in Post Market
Surveillance in Iran. Journal of Chemistry
Health Risks. 3(1): 65-71.

[13] Goren, A. C., Bilsel, G., Simsek, A.,
Bilsel, M., Akcadag, F., Topal, K., & Ozgen,
H. (2015). HPLC and LC-MS/MS methods
for determination of sodium benzoate and
potassium sorbet in food and beverages:
Performances of local accredited laboratories
via proficiency tests in Turkey. Food
Chemistry. 175: 273-279.

[14] Shariat, M., Lakzadeh, L. &
Mirmohammady, M. (2017). Comparison of
Spectrophotometry and HPLC methods in

Voo

4 Gl 5 AeSTy Ol (p S Skl 3o 5 LSy
ol 1Y 5 0/0 ol Slad gad e 5 S J IS 4 sl
Oljes a2 oS by QLS d_uj_i.:n Qjﬁﬂ cu Sy Sy
Sl Ol b o il ojlae 5 bl Clls

O d el bl (Ll bl o Sl
Slped O don Vsl 4 JMilbplia uilil clle
gl 5 5 il el Pl pew Gladgel e
doss /0 ol Fale e wged el sty il
Wyed Ol a4 Sy oobae Aoy /0 5 el il
195wt 5 g (S| BT bt S S5 b e

35 nd o shhae

Sla,d g K5 -0
eK..i_]\é ¢L<..J;_:LA)T 3 ejj_f C,.:J.:J_A )‘ PUR P QKJ.MM_:}:

Agled oo 1y Sla, 5 a5 WS 55 dly odlulslsl

@l:.a -1

[1] Koocheki, A., Kadkhodaee, R., Mortazavi,
S. A., Shahidi, F., & Taherian, A. R. (2009).
Influence of Alyssum homolocarpum seed
gum on the stability and flow properties of
O/W emulsion prepared by high intensity
ultrasound. Food Hydrocolloids. 23: 2416-
2424,

[2] Thaiudoma, S., & Khantarat, K. (2010).
Stability and rheological properties of fat-
reduced mayonnaises by using sodium
octenyl succinate starch as fat replacer.
Procedia Food Science. 1: 315 -21.

[3] Shirmohammadi, M., Azadmard Damirchi,
S., Sowti Khiyabani, M., Zarrin Ghalami, S.,
& Mortazavi, S. H. (2014). Effect of flaxseed
powder incorporating on some
physicochemical and sensory properties of
fat reduced mayonnaise. Journal of food
research .24(3): 387-398.

[4] Noruzi, F., Hojjati, M., Jooyandeh, H., &
Barzegar, H. (2017). Study of the possibility
of application oftarragonessential oil in
mayonnaise as a natural additive. Journal of
food research. 28(3): 85-99.

[5]1 Li, C. Y., Kim, H., Li, H., Lee, D. C., &
Rhee, H. 1. (2014). Antioxidative effect of
purple corn extracts during storage of
mayonnaise. Food chemistry. 152: 592-596.


http://dx.doi.org/10.52547/fsct.18.114.147
https://fsct.modares.ac.ir/article-7-47183-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-12-21 ]

[ DOI: 10.52547/fsct.18.114.147 ]

olas 5 ilipbad L A

Ql‘)mj(’ﬂlww

International  Journal  of  Biological
Macromolecule. 60 : 427-436.

[25] Tabaraki R., Yosefi, Z., & Gharneh, H. A.
A. (2012). Chemical composition and
antioxidant properties of Malva sylvestris L.
Journal of Research in Agricultural Science.
8: 59-68.

[26] Jafari Khatayloo, Y., & Almasi, H.
(2018). Comparison of the effect of sodium
benzoate and peppermint essential oil on
physicochemical, microbial, sensorial and
rheological properties of Mayonnaise sauce .
Journal of Food Science and Technology.
80(15):157-169.

[27] AOAC. 2005. Official methods of
analysis of the association of official
analytical chemists, Vol. II. Arlington, VA:
Association of Official Analytical Chemists.

[28] Nikzade, V., Mazaheri Tehrani, M., &
Saadatmand, M. (2012). Optimization of
low-cholesterol-low-fat mayonnaise
formulation: Effect of using soy milk and
some stabilizer by a mixture design
approach. Food Hydrocolloid. 28: 344-352.

[29] Mathew, S., & Abraham, T. E. (2006).
Studies on the antioxidant activities of
cinnamon (Cinnamomum verum) bark
extracts, through various in vitro models.
Food Chemistry. 94:520-528.

[30] Pyo, Y. H,, Lee, T. C., Logendra, L., &
Rosen, R. T. (2004). Antioxidant activity and
phenolic compounds of Swiss chard (Beta
vulgaris subspecies cycla) extracts. Food
Chemistry. 85:19-26.

[31] Viuda-Martos, M., Ruiz-Navajas, Y.,
Sanchez-Zapata, E., Fernandez-Lopez, J., &
Perez-Alvarez, J. A. (2010). Antioxidant
activity of essential oils of five spice plants.
Flavour and Fragrance Journal. 25(1): 13—
19.

[32] Tahanejad, M. (2009). Use of lavender
essential oil and cheese extract as 34
antioxidants Natural in soybean oil. Journal
of Food Science and Technology Innovation,
101-127.

[33] Tabaraki, R., Yosefi, Z., & Gharneh, H.
AA. (2012). Chemical composition and
antioxidant properties of Malva sylvestris L.
Journal of Research in Agricultural Science.
8: 59-68.

[34] Ozkan, G., Simsek, B., & Kuleasan, H.
(2007). Antioxidant activities of Satureja
cilicica essential oil in butter and in vitro.
Journal of Food Engineering. 79: 1391-1396.

Vo1

measurement of potassium sorbate in
industrial fruit juices. Journal of Food
Hygiene. 4(24): 63-74.

[15] Pajohi, M. R., Tajik, H., Akhondzadeh,
A., Gandomi, H., Ehsani, A., & Shokohi
Sabet Jalali, F. (2010). Evaluation of
chemical composition and antibacterial
efficacy of cuminum L. and menthe
longifolia L. alone and combined with nisin.
Studies in Medical Sciences. 21 (4) :324-331

[16] Bupesh, G., Amutha, C., Nandagopal, S.,
Ganeshkumar, A., Sureshkumar, P., &
Saravanamurali, K. (2007). Antibacterial
activity of Mentha piperita L. (peppermint)
from leaf extracts — a medicinal plant. Acta
agriculturae Slovenica, 89: 73-79.

[17] Jakowienko, P., & Stopczynska, B.
(2010). Influence of essential oils from
different varieties of peppermint (Mentha x
piperita L.) on growth of some filamentous
fungi. Kerla Plonica. 4: 60-70.

[18] Singh, R., Shushni, M., & Belkheir, A.
(2015). Antimicrobial and antioxidant of
menthe piperita. Arabian Journal of
Chemistry. 8: 322-328.

[19] Mahboubi, M., & Kazempour, N. (2013).
Chemical composition andantimicrobial
activity of peppermint (Menthapiperita)
Essential oil. Journal of Science and
Technology. 36: 83-87.

[20] Moshtaghi, H., & Bonyadian, M.
(2007).The effects of some herbs essential oil
on S.aureus in feta cheese. Journal of
MedicinalPlants. 6: 19-25.

[21] Larijani, k., Fadayi, S.,
Aberoomandazar,P., & Sharifan, A. (2009).
Evaluation of Antimicrobial Activity of
Mentha piperita L. Essential Oil and Its
Comparison with Sodium Benzoate. Food
Technology & Nutrition. 1: 1-9.

[22] Ficker, C. E., Arnason, J. T.,Vindas, P. S.,
Alvarez, L. P., Akpagan, K., Desouza, C., &
Smith, M. L. (2003). Inhibition of human
pathogenic  fungi by ethnobotanically
selected plant extracts. Mycoses. 46:29-37.

[23] Mihaylova, D., Popova, A., Denkova, R.,
Alexieva, 1., & Krastanov, A. (2015). In vitro
antioxidant and antimicrobial activity of
extracts of Bulgarian Malva Sylvestris L.
First National Conference of Biotechnology.
100: 41-48.

[24] Samavati, V., & Manoochehrizade, M.
(2013). Polysacchairde extraction from
Malva Sylvestrisand its anti-oxidant activity.


http://dx.doi.org/10.52547/fsct.18.114.147
https://fsct.modares.ac.ir/article-7-47183-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-12-21 ]

[ DOI: 10.52547/fsct.18.114.147 ]

Voo :lAJA NA 092 AREA O‘)Lmi’

Olpl gle mlo 5 el dns

in herbal products used in Pakistan. Pakistan
Journal of Botany. 43:155-162.

[41] Seyyed nejad, M., & Darabpor, E. A.
(2010). Survet on hisicus rosasinenesis,
Alcea L. and Malva neglecta wallr as
antimicrobial agents. Asian parcific journal
of tropica medicine. 351-355.

[42] Basaran, D., & Ahmet, G. (2004).
Antimicrobial activity of certain plants used
in Turkish traditional medicine. Asian
Jjournal of plant sciences. 3(1):104-107.

[43] Elgayyar, E., & B. Larran. (2001). Studies
on antimicrobial activities of solvent extracts
of different spices. Journal of Microbiology.
1(4): 346-352.

[44] Adeli milani, M., Mizani, M., & Gavami,
M. (2010). Effect of yellow mustard powder
on pH and live microbial population and
sensory properties of mayonnaise. Iranian
Journal of nutrition and food technology.
5(2):35-44.

[45] Zabetian Hosseini, F., Mortazavi, S. A.,
Fazli Bazaz, S., Kouchaki, A., & Bolurian, S.
(2010). Investigation of the antimicrobial
effect of thyme extract on survival of
Salmonella enteriditis in Mayonnaise sauce.
Iranian Food Science and Technology
Research Journal. 6(2): 84-90

VoV

[35] Ozcan, M. (2003). Antioxidant activities
of rosemary, sage, and sumac extracts and
their combinations on stability of natural
peanut oil. Journal of Medicinal Food. 6:
267-270.

[36] Gomes, 1. A., Terra Lindenblatt, C.,
Pessoa Masson, L. M., Santos Gomes , F.,
Freitas-Silva, O., & Lima da Silva , J. P.
(2016). Effect Of Oregano Essential Oil On
Oxidative Stability Of  Low-Acid
Mayonnaise. Journal of Food Science and
Technology. 6(11): 45-52

[37] Stefanow, L. (1989). Change in
mayonnaise quality. Bibliographic citation.
36:207-208.

[38] Alingjad, S., Esmailzade kenari, K., &
Bolandi, M. (2013). Antioxidant effect of
persimmon peel extract in stablization of
sunflower oil. Journal of Food Science and
Technology Innovation. 143-148.

[39] Ahmadzade, S., Azadmarde damirchi, S.,
Valizadeh, H., & Pegambardost, S. H.
(2018). Production of chitosan and gallic acid
nanogels and its effect on oxidative stability
of mayonnaise containing sunflower oil
Iranian Journal of Biosystem Engineering.
49(1):121-128.

[40] Walter, C., Zabta, K., Wari, S., Afzal, 1,
& Makik, R. N. (2011). Antibacterial activity


http://dx.doi.org/10.52547/fsct.18.114.147
https://fsct.modares.ac.ir/article-7-47183-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-12-21 ]

[ DOI: 10.52547/fsct.18.114.147 ]

JEFST No. 114, Vol. 18, August 2021 ABSTRACT

Iranian Journal of Food Science and Technology .3

Homepage:www.fsct.modares.ir

Scientific Research

Investigating the effect of peppermint essential oil and malva
sylvestris extract as a natural preservatives on the quality and
antioxidant properties of mayonnaise sauce

Safiaghdam, M. ! Alizadeh, A. >, Soofi, M. *

1. M.Sc Student, Department of Food Science and Technology, Tabriz Branch, Islamic Azad University, Tabriz,

Iran.

2. Associate Professor, Department of Food Science and Technology, Tabriz Branch, Islamic Azad University,

Tabriz, Iran.

3. Ph.D Student of Food Science and Technology, Research and Development Department, AsiaShoor

Company, Tabriz, Iran.

ARTICIE INFO

ABSTRACT

Article History:

Received 2020/ 10/ 27
Accepted 2021/01/ 15

Keywords:

Antimicrobial,
Pepermint,

Malva sylvestris,
Mayonnaise,
Sodium benzoate.

10.52547/fsct.18.05.13

*Corresponding Author E-Mail:
a.alizadeh@iaut.ac.ir

In order to prevent the growth of pathogenic and spoilage bacteria in food, various
chemical preservatives are used. However, due to health problems of these
compounds, most food consumers demand the use of natural derived compounds from
plant sources as an antimicrobial agent. The aim of this study was to investigate the
possibility of replacing sodium benzoate and potassium sorbate preservatives with
peppermint essential oil and malva sylvestris extract at two levels of 0.5 and 1% and
combination of these compounds at two levels of 0.25:0.25% and 0.5:0.5% as well as
study the effect of these compounds on chemical (peroxide value, acidity), sensory
and microbial properties of mayonnaise. According to the obtained results; samples
containing malva sylvestris extract revealed better antioxidant activity, however,
samples containing peppermint had better antimicrobial properties. Additionally, by
increasing the concentration of peppermint essential oil up to 1%, the sensory scores
of mayonnaise samples decreased. Moreover, the results also showed good antioxidant
and antimicrobial activity as well as higher sensory scores of mayonnaise samples
containing peppermint essential oil and malva sylvestris extract in combination (0.5:
0.5%). In conclusion, mayonnaise sample containing 0.5% peppermint essential oil
and 0.5% malva sylvestris extract was determined as the optimal sample with
favorable chemical, antioxidant, sensory and microbial properties.
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