Available online at www.pelagiaresearchlibrary.com

& of E \pe
e“ ;
. . 3
Pelagia Research Library ~
European Journal of Experimental Biology, 2013, 3(8178-182 %
%

Pelagia Research

Library

ISSN: 2248 —9215
CODEN (USA): EJEBAU

Investigation of physicochemical, microbial and faty acids profile of table
margarine made with palm and soybean oils

Mahboubeh Zaeroomalt’, Yahya Maghsoudlod, Peyman Aryaey and Leila Nateghf

'Department of Food Science and Technology, Science and Research Ayatollah Amoli Branch, Islamic Azad
University, Amol, Iran
Department of Food Science and Technology, Varamin-Pishva Branch, Islamic Azad University, Varamin, Iran

ABSTRACT

In this study table margarine was made based on palm and soybean oil oils and then its physicochemical and
microbial properties as well as fatty acids profile were investigated. Peroxide value, acid value iodine value and
refraction index of this sample were 0.32 meg/kg, 0.13%, 65.74 and 1.4597, respectively. Microbiological
examinations showed that the sample was microbiologically according to national standard. Its main fatty acid was
oleic acid and itstotal trans fatty acids content was up to 3.66.

INTRODUCTION

Margarine was produced, for the first time, by a@rfeéh chemist, named Hippolyte Mege Mouries in 1896.
Margarines, originally, were made of animal resdrfegs such as bovine fat. In the late 19 th, galiga mixture

of animal fats and vegetable oils were used ariidrearly of 20 th, margarine was produced usir@d @egetable

oil (coconut and palm nut) (chrysan, 2005). Accogdio codex international standard, margarine isager—in—oil
emulsion made basically of edible oils and fatssHould contain minimum 80% fat and maximum 16%ewat
(codex, 2001). Oils and fats are the most importagtedients clearly attributed to the charactessof final
margarine. The type of used oils and fats has ndisteffect on crystallization properties during geaine
processing. Commonly a mixture of two or more défe oils is used to make margarine. Palm oleionie of
widely used oils usually applied along with othéds ¢chrysan, 2005).

Soybean oil has a favorable composition of fatig@@nd it has beneficial effect on human heatibrdfore it is
suitable oil for manufacturing margarine besidgalm oil.

Since a considerable part of margarine formulationsists of water, different additives includindt,samulsifier,
etc, are added in order to maintain its quality.ulsifiers have three functions in margarine: (Uphe in emulsion
formation, (2) changing crystalline structure ofygtable oils and (3) preventing coalescence of m@teps and
their spattering during margarine heating (Hamiltd®94). The best and most effective emulsifierspieventing
alteration of oil crystals are sorbitan mono- amdtdarat and citric acid esters mono glyceridésy&an, 2005).
Salt is added to provide desirable taste and prasee property. According to Iranian national Stard, the added
salt must not exceed 2%. Salt, if in enough amoprgyents growth and activity of some microorgasisim
margarine. This amount of salt is not commonlyisight to prevent spoilage of margarine so, itequired to use
other preservatives particularly anti-fungus anddhsubstances, such as sorbic and benzoic acidshandsalts
(Lin, 2002). Today, manufacture and consumptiomafgarine is growing worldwide, because it is Ileatirated
than butter and has no cholesterol resulting iuced incidence of cardiovascular diseases. Thectivgeof this
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study was, made a kind of table margarine inclugitegn and soybean oil and investigates its physieotcal,
microbial and sensory properties of that.

MATERIALS AND METHODS

A kind of table margarine was produced using thenfdation presented in Table 1. Potassium sorbatc#ric acid
were purchased from Aryan shimi Co. Butter esseRa®enich brand, Swiss, ordered by Nasim—e—Sabah C
glycerol mono-stearat, china, ordered by Pars Bethl#sia Co., iodine — less salt, Iranian salt peaifon food &
industry co., and non-fat milk powder, Zarrin sliadd industries co., were purchased.

Methods

Measurements of peroxide value, acid value saltecwnmelting point, refraction index, iodine valaad moisture
content were performed according to national stahddo. 4179, 4178, 87981, 4887, 5108, 4886, 7513,
respectively. Heavy metals content measured agugrih national standard No. 4088 and 4089. Thesmlsne
include iron, copper, lead, arsenic and nickel. s was conducted using Atomic absorption spewter.

Fatty acids profile

The results were obtained by use of GC model AgiE890. Gas chromatography was applied to ideratify
determine the fatty acids composition. To do se, shmple was prepared as methyl ester derivativey B0
normal sodium monoxide. Then, to examine the fattids profile, GC model Acme 6000 equipped withmia
detector and 60 m column was used according to ASi@%lard No. 940.28.

Color was examined by use of laviband accordingational standard No. 7513.
Oxidation stability of all treatments was deterndiflyy Rancimat according to national standard Nda375

Microbial tests including mold and yeast, E. cslgphylococcus aureus, and total count was perfibaneording to
national standard No. 10899-2, 6806-2, and 52&2pectively.

RESULTS AND DISCUSSION

The results of physicochemical tests of the produedle margarine are presented in Table 2. Iricaldl stuff,

water content is the most important factor of hjidal and chemical food spoilage, so water contéfivods should
be specified to determine the shelf-life in finabguct. Codex international standard approves maxijmwater
content of margarine as 16%. As shown in Tabléa@ noisture content of this product is 19.9 exaggdthe codex
acceptable amount.

Peroxide is the primary product of fat oxidatiordayenerally, the higher degree of unsaturatioratsf &nd oil, the
more prone to oxidation. When peroxide amount icéntain — level different reaction occur in fatsdaoils
resulting in produced keton and aldehyde volatilessances as well as short chain fatty acids dongd to
undesirable aroma and flavor. Thus, although thedyed peroxide is not direct cause of these uraldsi
qualities, it indicates the oxidation progress degin the early stages, peroxide is produced gloaviging from a
few weeks to a few months depending on type ofstilrage circumstances, temperature, etc., thgsraduction
accelerates and peroxide, itself, participatesiliroxidation as an catalyst. Therefore, measuriegopide, as an
index of oxidation progress, quality and shelffe bf oils is important. Peroxide content of theguced sample is
0.35 mEg/kg which is below the acceptable amouatedt by Iranian national standard (2 meq/kg), floeee
experiment samples showing good quality and matwfag conditions. The values of peroxide recordedhis
study were similar with the results obtained byzAkhaniet al, 2006, that produced margarine with palm stearin
and sunflower oil and reported that peroxide valas 0.4 meqg/kg. All types of oil contain an insfgant certain
amount of free fatty acid which may exceed thevedld level due to rancidity agents and hydrolysisctien.
Moisture present in the product accelerates hydimiyeactions.

Acidity thus is an index which helps us to identifigy rancidity in oils and fats. Acidity of oils @riats is mostly
measured on the basis of olecic acid. Acidity valfi¢ghe produced sample is 0.13% being in the restgeed by
national standard. This result was agreed with ifemaet al, (2009), who investigated the properties of mangar
with 16 % moisture that produced by palm olein @adola. The acidity of its samples was between %.06
0.14%. Salt is added to margarine formulationriaheo to improve its flavor and shelf-life as, wa#l well prevents
growth and activity of some microorganisms. Usyathis amount of salt is not sufficient to presemuality of
margarine, so it is required to use other presmemtsuch as sorbic acid and benzoic acids (Lif§2R0The
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permitted level of these additives is 1000 ppm. &almunt of these preservatives in the produced Isais»20.50
ppm, being in the permitted range.

Slip point of margarine is directly dependent fadiyids of formulation such that the more saturdédty acids
showed the higher slip point. The slip point of tlale margarine in current study was 3G.5According to
national standard the highest slip point of tablergarine should be 37. Therefore the slip point of produced
sample is acceptable. The result of current rekeaece in agreement with those reported by Azizmkkaal ,2006
who reported that melting point of its samples @a5C.

Oils have own refractive index so their refractimelex were considered to identify oils and fatscdver any
adulteration, and perceive their impurities. Refracindex is directly dependent on oil fatty acislsch that the
more unsaturated oil or the higher iodine value,tigher refraction index. Refraction index andinedvalue of the
manufactured sample are 1.4597 and 65.74 resplgctiiee most important characteristic of oils affeg their
shelf-life is oxidation — resistance measured bydRaate. Oxidation — resistance of the sample &Clivas
18.25h.

Color is one of the most important attributes disecelated to food acceptability. In addition,ist helpful when
examining the quality of foods. The oil becomesasqa to oxygen, or at unsuitable temperature dudfferent
reactions, especially oxidation, formation of diéfiet compounds was occur that affected the col@raduct. Thus
examination of color properties of oil is enormamportant. Red and yellow hue indices of the samnpleasured
by Laviband, were 4 and 3, respectively.

Heavy metal contamination requires special attengiarticularly with oils because bivalence metalshsas iron
and copper enhance oxidation reactions. Measureméhieavy metals are given in Table 2. The amoaintsckel,
iron, copper, and arsenic were 0.01, 0.81, 0.01 &A@ respectively and all of them being within tlamge of
national standard.

As stated above the presence of moisture in mamgariay provide a favorable media for growth of etit
microorganisms. Microbiological measurements ofré&us, E.coli, total count, mold and yeast demotesira
acceptable according to national standard.

Since oils provide essential fatty acids, theyldodogically examined, thus, it is important to djutheir fatty acids
profile. Another important issue is the formatidntrans fatty acids, as they exert harmful effemishuman health.
Trans fatty acids are produced as a result of lgairation process. In food industries, this proéesconomical
because it reduces the occurrence of oils rancaity increases their shelf-life. However transyfattids are the
most harmful fatty acids because they increase bBdl decrease HDL levels. In addition they incrahsdevel of
cholesterol and triglycerides of blood. Hydrogeoatprocess is inevitable during margarine manufactdowever,
trans fatty acids formation should be minimizedcbwytrolling the processing condition.

Fatty acids profile of the produced sample is giireTable 3. As shown in the Table 3, great paftsargarine

consist of oleic, palmitic, and linoleic acids. drgstingly the amount of elaidic acid (oleic aaidns) was very
small. Also total content of trans fatty acids lie sample was very insignificant (3.66). The rassiftowed that the
total trans and saturated fatty acids was 45.980/Ating to national standard, total trans fattydacksaturated and
trans fatty acids must not exceed 10 and 50 reispct Therefore the results of current researchadceptable
regarding trans fatty acids content.

Table 1- Formulation of produced table margarine

Ingredient Table margarine
Salt 6600 g
Potassium sorbet 1950 g
Sodium benzoate 1050 g
Milk powder 25 kg
Mono glyceride 12 kg
Citric acid 900 g
Butter essence 750 g
Water phase 600 kg
Oil phase (75% palm olein-25% soybeen) 2400 kg
Total 3000 kg

Samadzadet al., (2008) investigated about margarine that waslyced by different producer in Iran, and reported
that mean value of total trans fatty acid and tetduration fatty acid were 14.10 % and 31.79 %eetively. The
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total trans fatty acid and total saturation fattjdaof their samples were higher than current nesethat show,

suitable condition of margarine process in thislgtu

Table 2- Physicochemical and microbial propertiesfathe produced table margarine

Table margarine Sample  Standard
Moisture (%) 19.09 Max 16
Peroxide value (meg/kg) 0.32 Max 2
Acidity (% oleic acid) 0.13 Max 0.30

Preservatives (sorbic and benzoic acids) (ppm)

915. Max 1000

Slip point 35.2 Max 37
Refraction index (40C) 1.4597 -
lodine value 65.74 -
Resistance / h (Rancimate at 110C) 18.25 -
Laviband hue (Red) 4 -
Laviband hue (Yellow) 3 -
Nickel (ppm) 0.01 Max 1
Iron (ppm) 0.81 Max 1.5
Copper (ppm) 0.01 Max 0.1
Arsenic (ppm) 0.05 Max 0.1
S. aureus Negative  Negative
E.coli Negative  Negative
Total count Allowed  Max 1000
Mold <10 Max 10
Yeast Allowed Max 50
Coliform <10 Max 10

Table 3- Fatty acids profile of table margarine

Fatty acids of table margarine Control
Cc8 0.01
C10 0.01
C12 0.15
Cil4 0.77
C15 0.04
Ci15:1 -
C16 33.08
Ci16:1 0.19
C17 0.10
Ci7:1 0.03
C18 7.60
C18:1(t) 2.88
C18:1(cis) 36.48
C18:2(t) 0.75
C18:3(t) -
C18:2(cis) 15.61
C18:3(gamma) 0.03
C18:3(alpha) (1.5-5) 15
C18:3(t) 0.03
C20 0.30
c20:1 0.13
Cc22 0.15
C24 0.08
Total trans ( max 10) 3.66
Total trans and saturate (max50)  45.95

CONCLUSION

Today, in most parts of world, people are increglgiconsuming margarine made of vegetable fat austef butter.
Margarine commonly is produced using unsaturategetable oils such as soybean, canola, corn, sueflogic.
and hydrogenated to improve consistency. Hydrogematresults in saturation of some double bonds and
unfortunately, it generates trans fatty acids whictrease LDL and reduce HDL levels resulting icré@ased
incidence of cardiovascular diseases. In recentsy@asearchers and scientists have focused omugingdfree or
low-fat trans fatty acid margarine. The resultstloé present study showed that not only physicootemand
microbial properties of the produced sample ar@mling to national standard also its trans fatigscontent was
very low so production margarine based on palmsaytbean oils is considered as a safe product.
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