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Antioxidant activity of essential oil from Coriandrum Sativum L. in Italian salami

Atividade antioxidante do dleo essencial de Coriandrum sativum L. em salame italiano

Cristiane MARANGONIY, Neusa Fernandes de MOURA'

Abstract

Four formulations of Italian salami type were produced: without antioxidants; with essential oil of coriander essential oil (0.01%); with BHT
(0.01%); and with Coriander essential oil and BHT (0.005 and 0.005%). The antioxidant activity of salamis was evaluated by the lipid oxidation,
through the techniques of peroxide number and TBARS. The salami with the coriander essential oil exhibited reduction in lipid oxidation by
increasing the shelf life of the product. The salami with the coriander essential oil and BHT showed no synergism between the antioxidants.
The salami using BHT presented less antioxidant activity than that of the salami using coriander essential oil.
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Resumo

Quatro formulagdes de salame tipo italiano foram produzidas: sem antioxidantes, com 6leo essencial de coentro (0,01%), com BHT (0,01%) e
outro com 6leo essencial de coentro e BHT (0,005 e 0,005%). A atividade antioxidante dos salames foi avaliada pela oxidagao lipidica, através
das técnicas de indice de perdxidos e TBARS. O salame com o 6leo essencial de coentro mostrou redugdo da oxidagéo lipidica e indicou
aumento da vida 1til do produto. O salame com 6leo essencial de coentro e BHT, ndo mostrou sinergismo entre os antioxidantes. O salame

utilizando BHT demonstrou menor atividade antioxidante que o salame utilizando dleo essencial de coentro.
Palavras-chave: coentro; antioxidante; TBARS; salame italiano; oxidagdo lipidica.

1 Introduction

Lipid oxidation is a main deteriorative reaction that occurs
during processing, distribution, storage, and final preparation
of foods. These oxidative reactions result in the destruction
of fat soluble vitamins and essential fatty acids, as well as
undesirable changes in color, flavor, aroma, and consistency of
the food, making them unfit for consumption (GRAY; GOMMA;
BUCKLEY, 1996; LUZIA; JORGE, 2009).

In the food industry, lipid oxidation is inhibited by
synthetic antioxidants such as Butyl hydroxyanisol (BHA), Butyl
hydroxytoluene (BHT), Terc butyl hidroxiquinona (TBHQ),
and Propil gallate (PG). The use of those compounds has been
questioned in many studies in terms of their safety due to risks
of causing heart diseases and carcinogenesis. For this reason,
in the European continent and other countries such as Japan,
Canada, and the United States, the use of certain synthetic
antioxidants in foods is not permitted. In other countries, such
as Brazil, there are limits to the use of synthetic antioxidants
in foods (MARIUTTL; BRAGAGNOLO, 2007; GALVAO et al.,
2008; TAKEMOTO; TEIXEIRA FILHO; GODOY, 2009).

The oxidation of meat lipids is a complex process, and its
dynamics depends on numerous factors, including chemical
composition of the meat, light, and oxygen access, as well as
storage temperature (SILVA; BORGES; FERREIRA, 1999).
Lipid oxidation causes the degradation of polyunsaturated fatty
acids and the generation of numerous other compounds which

have and adverse effect on organoleptic qualities (QUAST;
AQUINO, 2004). This process frequently limits the shelf-life
of processed meat.

Food lipids oxidation is considered to be a risk factor for
human health. Some lipid oxidation can also have a negative
effect on nutritional value, and may be responsible for the
production of toxic compounds capable of triggering metabolic
disorders such as mutagenesis, carcinogenesis, circulatory
disorders, and ageing (GUARDIOLA et al., 1996; MARIUTTI;
BRAGAGNOLO, 2007).

One method to reduce lipid oxidation is the application
of antioxidants. The antioxidants commonly used in food
products today are butyl hydroxyanisol (BHA) and butyl
hydroxytoluene (BHT). In recent years, the safety of synthetic
food additives, including the possible toxicity of these chemicals
used as antioxidants, has received increasing attention (KAHL;
KAPPUS, 1993; ESTEVEZ etal., 2007). So, there is need for other
components to act as antioxidants and to render food products
safer for making. Those antioxidants include extracts obtained
from plants, especially coriander (Coriandrum sativum L.)
(WANGENSTEEN; SAMUELSEN; MALTERUD, 2004). The
compounds present in this species, have been reported to inhibit
the growth of a range of microorganisms (DELAQUIS et al,
2002), and inhibition of lipid peroxidation is reported as well
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(ANILAKUMAR; NAGARAJ; SANTHANAM, 2001; TANABE;
YOSHIDA; TOMITA, 2002; HASHIM et al., 2005).

The determination of the antioxidant activity of natural
products began with Chipault et al. (1952) in spices, ingredients
used in food since the early days of history, not only to enhance
or highlight the organoleptic characteristics of food, but also
to preserve them. Chipault et al. (1952) showed antioxidant
effect in 32 spices, in which sage and rosemary were considered
the most effective. Subsequently, this action has been proven
in oregano and thyme (KIKUZAKI; NAKATANTI, 1989;
VEKIARI etal.,, 1993; ROTA et al., 2008) in ginger (KIKUZAKI;
NAKATANI, 1989), in pepper (LEE; HOWARD; VILLALON,
1995), in mustard (AMAROWICZ et al., 1996), cinnamon
(MANCINI FILHO et al., 1998), and coriander (SEMWAL;
ARYA, 1992; OZCAN; AKGUL, 1995). In most cases, the
antioxidant activity of these plants is directly related to the
levels of naturally occurring phenolic compounds, confirming
the importance of lipid oxidation stability

The main objective of this study was the use of a natural
ingredient, coriander essential oil and verify their antioxidant
activity in order to delay the lipid oxidation of Italian salami
and compare this effect with that displayed by a synthetic
antioxidant (BHT).

2 Materials and methods

2.1 Extraction of the essential oil

Samples of coriander (Coriandrum sativum L.) were
purchased at a farmer’s market in Chapecé - SC and Colombo -
PR, between the months of June and August 2006. The aerial
part of the plant was dried at room temperature and finely
ground (0.5 mm). The ground coriander was subjected to steam
distillation for 4 hours using a Clevenger apparatus to produce
the essential oil. After extraction, the essential oil was separated
from from water using ethyl ether and was dried with anhydrous
sodium sulfate.

A yellowish oil was obtained, which was stored in a
refrigerator (8 °C) until use. For each 100 g of the dried ground
coriander, 1.2 g of essential oil were obtained.

2.2 Manufacturing of Italian salami

All salamis were manufactured using the same technology,
ingredients and formulation, which were: a) raw material
(% wiw): beef (20), pork (60), and fat (17); b) additives and
other ingredients (%): NaCl ( 1.5), glicose (0.9), sodium nitrate
(0.008), sodium nitrite (0.007), and condiments (0.56); and
¢) a microbial starter (%): starter culture Combi® (0.025). Meat
and back fat were processed in a mincer equipped with an
adjustable plate set at a hole diameter of 12 nm. Next, they were
inoculated with the starter culture. The four treatments were:
without antioxidant (T1), coriander essential oil (0.01%) (T2),
BHT (0.01%) (T3), and coriander essential oil (0.005%) and BHT
(0.005%) (T4). The final mixes were stuffed into synthetic casings
(70 mm diameter). The salamis were smoked for 24 hours at the
temperatures ranges from 28 to 36 °C. Next, the salamis were
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cured for 35 days at room temperature of 16 to 18 °C and relative
humidity of 70%. After curing, the salamis were vacuum packed
and kept at temperatures below 22 °C.

2.3 Chemical analysis

Protein (Kjedhal nitrogen), moisture (over air-drying
method), fat (sohxlet), and acidity were analyzed following the
AOAC (ASSOCIATION..., 1995) procedures. Water activity
(Aw) was determined using an AQUALAB 3TE equipment and
the pH using Digimed (DM-20). Sodium nitrite was determined
by the method developed by Aratjo and Midio (1989) in a
spectrophotometer at a wavelength of 538 nm. During storage,
lipid oxidative changes in the salamis were periodically assessed
by the determination of peroxide and TBARS values. Analyses
of peroxide number and TBARS data were performed weekly
during the first 42 days, at 60, and 90 days of the salami shelf
life tracking.

The assessment of peroxide value was carried out based
on the standard in fat extract from meat products standard
according to Lanara (BRASIL, 1981) with the use of chloroform
solvent, and the results are expressed as (mEq.g ™). On the other
hand, the TBARS (2-ThioBarbituric Acid Reactive Substances)
values were determined using TBARS, ThioBarbituric Acid
Reactive Substances were determined using the method
developed by Tarladgis, Pearson and Dugan (1964) and modified
by Raharjo, Sofos and Schmidt (1992) J6 and Ahn (1998).
The results were expressed as mg malonaldehyde (MDA) kg
products.

2.4 Statistical analysis

The experimental data were obtained from analysis in
triplicate and were analyzed using the Statistica 6.0 and the
Tukey test to compare the means and identify the differences
at a significance level of 5%.

2.5 Sensory analysis

The sensory analysis was performed with the aid of
consumers (panelists) using the acceptance test of “Focus group”
(FARIA, 2008). Samples of the four treatments were compared
for the evaluation of flavor, odor, color, and brightness.

3 Results and discussion

Chemical composition data (Table 1) showed variations
among the batches of salami produced with essential oil of
Coriandrum sativum L. and BHT. The salamis added with
coriander oil had higher values of fat but lower values of protein
and moisture. The analyses of protein, moisture, fat, water
activity, and nitrite in the salami with coriander oil met the
Technical RTQI standards for Italian salami (BRASIL, 2000),
as shown in Table 1. The Aw and acidity values did not showed
statistically significant difference of 5%.

The pH values (Figure 1) showed a decrease on day seven,
and the salami with coriander oil had lower values of pH in
this period; this result can be due to the production of lactic
acid bacteria.
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Table 1. Chemical compositon of Treatments T1 (Control), T2 (0.01% of coriander), T3 (0.01% of BHT), and T4 (0.005% of coriander + 0.005%

de BHT), Tukey test (p < 0.05).

Moisture % Protein % Fat % Aw Nitrite mg.kg™!
T1 31.8° 43.5° 17.45° 0.85° 25.08°
(+0.100) (+0.100) (+0.010) (+0.001) (+0.010)
T2 32.1° 43.0° 17.97° 0.85° 25.17°
(+0.152) (+0.100) (+0.010) (+0.001) (+0.010)
T3 32.3¢ 43.8 17.61¢ 0.86* 25.10°
(£0.100) (+0.100) (+0.010) (+0.001) (+0.100)
T4 32.2° 42.5¢ 17.61¢ 0.85* 25.05¢
(£0.100) (£0.152) (+0.010) (£0.001) (+0.010)
(BRASIL, 2000) max. 35% min. 25% max. 32% max. 0.90 max. 150 ppm

6.3

01 2 3 45 6 7 8 910111213 14 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35

Analysis (days)

-A- T1 - Control - T2 - Coriander

-~ T3-BHT -o- T4 - Coriander + BHT

Figure 1. Change in pH values during the storage of experimental Italian salamis prepared as follows: without antioxidant (T1), with coriander
essential oil (0.01%) (T2), with BHT (0.01%) (T3), and with coriander essential oil (0.005%) and BHT (0.005%) (T4).

Between the 7" and 21™ days, the pH values had an increase.
Such reactions occur because of the decarboxylation and
deamination of the amino acids that release ammonia.

This result is similar to that obtained by Scheid (2001) with
clove (Eugenia caryophyllus) in salami.

The influence of coriander essential oil in the salamis
on the peroxide values is shown in Figure 2. Daily, the
highest peroxide values were observed for the salami without
antioxidant (T1) followed by T3 (BHT) and T4 (coriander oil
and BHT), respectively. A regular increase in peroxide values as
a function of storage time was observed for all samples and at
all intervals. Initially, the difference in the content of peroxide
in the Treatment without antioxidant (T1) T3 (BHT) and T4
(oil coriander and BHT) were not noted.
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It became significant only after 14 days. The Treatment T2
(coriander oil) showed significance difference from T1 on day
one. The salami with coriander essential oil remained stable
during the entire period of storage maintaining the peroxide
value; revealing good antioxidant activity. Caccioppoli et al.
(2006) found 0,03986 (mEq.g") in an Italian salami with a period
of validity of 68 days and 0,33482 (mEq.kg") in a product with
a period of validity of 118 days.

The salamis treated with the coriander essential oil showed
significant difference (p < 0.05) of TBARS values compared to
those of the products without antioxidant (T1).

These data indicated lipid oxidation control (antioxidant
activity) by the coriander essential oil (Table 2). All TBARS
values with antioxidant (T2, T3, and T4), were moderated
indicating a low lipid oxidation, wich could not induce a rancid
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Table 2. TBARS values (mg MDA .kg™) for Treatments T1 (Control), T2 (0.01% of coriander), T3 (0.01% of BHT), and T4 (0.005% of

coriander + 0.005% of BHT).

Time (days)
Treatment 1 7 14 21 28 35 42 63 91
T1 0.5231¢ 0.3871¢ 0.5852¢ 0.88774 1,3915¢ 1.413¢ 1.5734 1.6054 1.6754
(+0.000) (+0,.000) (+0.000) (+0.000) (+0.000) (+0.001) (+£0.000) (+0.001) (+0.000)
T2 0.0865* 0.0904* 0.1021* 0.1448* 0.611° 0,641 0.776* 0.774* 0.813?
(+£0.000) (+£0.000) (+£0.000) (£0,000) (+0,000) (+£0.000) (£0.000) (+£0.000) (£0,000)
T3 0.1998 © 0.1679¢ 0.1779° 0,3942¢ 1.0499 ® 1.0631° 1,186°¢ 1.198¢ 1.172¢
(+£0.000) (£0.000) (+£0.000) (£0.000) (+£0.000) (£0.000) (+£0.001) (+£0.001) (£0.000)
T4 0.179° 0.1589° 0.178° 0.3498" 1.0589°¢ 1.0973¢ 1.149° 1.143% 1.157°
(£0.001) (0.000) (+0.001) (+0.000) (+0.000) (+0.000) (£0.001) (+0.001) (+0.000)
0.014 with coriander essential oil. T2 increased the shelf life of Italian

0.013
0.012
0.011
0.010
0.009
0.008
0.007
0.006
0.005
0.004
0.003
0.002

Peroxide value (meq/g sample)

28 35 42 49 56 63 70 77 84 91
Analysis (days)

-~ T2 - Coriander
-~ T4 - Coriander + BHT

—— T1 - Control
-o- T3 -BHT

Figure 2. Peroxide value (mEq.g" sample) in Italian salami prepared
as follows: without antioxidant (T1), coriander essential oil (0.01%)
(T2), BHT (0.01%) (T3), and coriander essential oil (0.005%) and
BHT (0.005%) (T4).

taste (HOZ et al., 2004). Zanardi et al. (2002) found very similar
TBARS values also close to 1 (mg MDA kg') after 60 days of
vacuum storage.

The sample without antioxidant (T1) showed higher TBARS
values after 28 days (mg MDA kg"') inducing a rancid taste.
The TBARS value found for the salami with coriander oil at
day 90 (mg MDA kg"') indicated an increase in the shelf life of
the product.

The sample with coriander essential oil showed a significant
difference for the value of TBARS compared to the sample of
salami with BHT T4. It showed better performance than T1
and T3 but worse performance than T2, according to the Tukey
test (p < 0,05).

The sensory evaluation after 90 days indicated that T2
had the lowest concentrations of flavor and rancid odor
demonstrating that the coriander delayed the perception of
flavors; therefore, it is as a more effective antioxidant than BHT.
The brightness and the red color were improved in T2 compared
to the other treatments. The taste and odor of coriander were
not perceived by the tasters in the salamis that were enriched
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salami in 30 days compared to T1.

The peroxide value of salami 0.013(mEq.g") and the TBA
value of 1.675 (mg MDA kg™) indicated stale taste and smell
in the Italian salami type.

4 Conclusions

Through the results obtained by the use of coriander
essential oil in Italian salami type, it was concluded that:

The Italian salami that received the addition of additives,
coriander essential oil or BHT, reduced their levels of peroxides
and TBARS index confirming the retardation of lipid oxidation
compared to the control salami.

The use of coriander essential oil presented stronger synthetic
antioxidant effect than that of BHT (butyl hydroxytoluene) on
the retardation of lipid oxidation.

The reduction of BHT in salamis can be achieved with the
use of coriander essential oil. The Treatments T3 (BHT) and
T4 (coriander + BHT) showed no significant difference in the
retardation of lipid oxidation.
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