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Abstract— The aim of this study was to determine the antioxidant and antimicrobial additives, becauseyth
effect of rosemary essential oilEO) on the quality of  are rich sources of biologically active compounds.
burgers manufactured without synthetic additives awl Rosemary Rosmarinus officinalis L.), is a common
stored under retalil d_isplay conditions. For that 3batches dense, evergreen, aromatic shrub grown in man part
of pork burgers (minced to 5 mm and 2% salt) were ¢ o \yorld [1]. The fresh and dried leaves are

. 0,
E’éi‘iﬁregb)theTf,ng;'ﬁ?Jg u\?vecr’eREasgk%?j/ov:/Eit?’rﬁggi%d frequently used in traditional Mediterranean clesas

atmosphere (70%Q: 20%CO,: 10% N) and stored for &N additive. In addition, rosemary is the only epic

a maximum of 9 days at 4°C. Meat spoilage was commercially avallqble for use as an antioxidant in
determined by measuring colour, microbiological Europe and the United States [2].

analysis (total viable, total psycrophiles and moul and Rosemary contains antioxidant compounds, the
yeast counts, log u.f.c/g), and sensory analysis sva most active being phenolic diterpenes such as sarno
carried out evaluating visual and odour attributes acid, carnosol, rosmanol, epirosmanol, isorosmanol,
(Rancid Odour and Meat Colour) through descriptive  methylcarnosate and rosmarinic acid [3]. The esern
analysis with 10 trained panellists. Analysis was gqgition of these compounds have been shown to help

performed at O, 3, 6 and 9 dayd., a*, b* values showed . o .
that EO (R; and Ry,) increased colour stability. From day preel\llegts II%ISC?;;‘dSZUO;.SZ%ZIS Sof(')at?hd pr?lorl:-:‘rdlarsnseat
3 of storage had highel* values (P<0.05), which implies w : lal - growth 1

less pigment oxidation and a better appearance. T#i packaged in mOdif_ied atm(_)sphere packs [4, 5]. .
was contrasted with the sensory analysis. Indepenudy Therefore the aim of this study was to examine the

of the dosage used, a positive effect of rosemaryasy  influence of essential oil of rosemary, in the seis
found on meat colour and rancid odour. Regarding te  properties, microbiology and colour stability ofrko

antimicrobial effect of EO, significant differences fromC  burgers stored in modified atmosphere packs.
group and R;-R,, was observed in mesophiles and
psycrophiles during all the storage. The use oEO of

rosemary improves the quality of burgers due to thdact Il. MATERIAL AND METHODS
that this delays the oxidation of fat and colour ad
microbiological spoilage, improving the appearanceof 3 batches of pork burgers (minced to 5 mm and 2%
the meat. salt) were prepared: the control groGpR; (0. 05%
Keywords— Rosemary, antioxidant, antimicrobial EO), andR, (0. 4%EOQ). The patties were packed with
modified atmosphere (70%C20%CQ: 10% N) and
| INTRODUCTION stored for a maximum of 9 days at 4°C. Burgersfshel

life was determined by microbiological, sensory and

Consumers increasingly demand healthier med&nysical-chemical meat spoilage indices. Analyses
products, if possible free of chemical additivesieT Were made on days 0, 3, 6 and 9 under retail displa
use of natural preservatives to increase the &festsf ~ conditions. The microbiological and physical-cheahic
meat products is a promising technology. analyses v'vere.mad'e on raw samples. The samples

Therefore, there is a clear need for new methods §f€d for microbiological analysis were blended gisin
preserving food using natural additives and a Vergastlcator (IUL Instruments, GMBH, Konigswinter,

interesting option is the use of essential oils ag€many) and diluted in peptone water (Oxoid Ltd.
CMO0087, Basingstoke, Hampshire, United Kingdom).
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Total viable countsT) (cfu/g) and total psychrotrophs  This resulted in greater colour stabilityR andR,

(P) (cfu/g) were determined on PCA (Plate Counfrom day 3 onwards, could be as result of decreased
Agar) (Oxoid Ltd. CM0325, Basingstoke, Hampshiremyoglobin oxidation, due to the presence Rnof
United Kingdom) (ISO 4833:2003) incubating at 37°Cantioxidant phenolic compounds which impart a more
for 24 hours 1) and 4°C for 7 daysPj in a ST 6120 intense red colour and better appearance to thé. mea
culture incubator (Heraeus S.A., Boadilla, MadridAccording the results shown in this study, several
Spain). Moulds and yeastM) were counted on RB authors have studied the effect of different
(Rose-Bengal) (cfu/g) (Oxoid Ltd. CMO0549, antioxidants on the colour of meat and meat praduct
Basingstoke, Hampshire, United Kingdom) with[8] and have reported that pigment oxidation lowers
chloramphenicol (Oxoid Ltd. SRO078E, Basingstokea* values.

Hampshire, United Kingdom) and incubating at 25°C Therefore, controlling autooxidation by using
for 5 days (ISO 7954:1987). antioxidants like rosemary essential oil may redihee

Colour was measured using a CR-200/08 Chromextent of colour degradation in meat.

Meter II (Minolta Ltd., Milton Keynes, United The higher concentrations dEO (R;) did not
Kingdom) making six measurements per burgerimproved the results.

Results were expressed as CIELab values: Lightness

(L*), redness#*) and yellownesstt¥). Table 1. Average values and SD b&f, a* and b*

Sensory analysis was carried out evaluating visugPerdinates in burgers at 0, 3, 6 and 9 days unetil

and odour attributes (Rancid OdoWRO- and Meat conditions.

Colour MC-), through descriptive analysis with 10

trained panellists and was carried out accordinG® Day 0 Day 3 Day 6 Day 9
4121 (2003).

The statistical model was designed completely at .
random. Rosemary essential oil additon wag R 531156 515:122  49.6:03¢ 56.8:016
considered the main treatment. The effectsEGS R, 54.3+0.83 557144  547+047 59.2%0.56
addition was analysed by ANOVA (Scheffe means
Test). The computer statistics program used was
Statistix 8.0 for Windows (Analytical Software, New & Ri 17.6:044 174030  155:018 13.7+0.09
York, USA). R, 19.4+0.27  19.8:0.30 16.2+ 0.16 14.2+ 1.20

43.6+ 048  56.7%0.2F 54.1+1.27 59.2+0.34°
C 18.8+0.48 17.2:0.02 13.1+ 050 12.5+0.18

C 946020 10.802%  9.96:0.19 13.9+0.05
. RESULTS AND DISCUSSION b* R, 6.64+106 892046 867009 10.4+0.23

Table 1 shows the results bof a*, b* values. In all R, 9142009 12%00Ff  974:116 9.26:087

the samples, lightnesd*) increased with storage = sp: mean = standard deviatic®. control; Ry: 0.05 EOR,, 0.4% EO.
time. It has been reported than an increade wvalue a, b, c: different letters within a same columnsffécent rosemary
may be related to an increase in metmyoglobifiediment differ significantyR < 0.05).
formation [6].

From day 3 of storag® and R, had highera*

< * < i

s P<0.05)an lovr o vlves (P=0.05) G utpts ) and modd and et coun
appearance, as has also been described by O’Grad)P ork' bur'gers. n general al the. microorganisms
al. [7]. The }esults showed that rosemary esseaitial S.FUd.'(.ad mc_reased with storage - time. Statistically
(R; aﬁd R, increased colour stability. This WaSS|gn|f|cant differencesR < 0.05) inT andP appeared

. S Y- etweenC andthe two rosemary and oregano levels
contrasted with the sensory analysis (Table 2

. jroups from day 3 of storage. In contrast, although
Independently of the dosage used, a positive 'e(fbct highest counts of mould and yeasts were observed in
rosemary was found on meat colour and rancid odo

[ :
from day 3 and 6 respectively. e control group on day 3 and 6, these differences

Regarding the microbiological analysis, table 3
I§hows the effects oEOs on total viable T), total
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were not significant F<0.05) betweenC and EOs Table 3 Average total viable courf)( total psycrophile
samples. count ) and mould and yeasi (log ufc/g) in burgers at
0, 3, 6 and 9 days under retail conditions.

Table 2. Average values and SD of sensory attribute
(Rancid OdourRO- and Meat Colour MC) in burgers at 0, Day 0 Day 3 Day 6 Day 9
3, 6 and 9 days under retail conditions.

C 4.37+0.04 5.09 0.04 5.32+0.0Z 6.47+0.04

b
Day 0 Day 3 Day 6 Day 9 T R 414011 4.64:0.04 491+0.0F 5.22+0.02

R, 4.17+0.11 4.3% 0.06 4.56+0.06 4.00+0.08
C 1.00+0.00 1.00:0.00  3.00:0.25° 4.00+0.10°

b b C 4.53+0.05 5.62¢0.15 6.32+£0.06 6.49+0.14
RO R; 1.00+0.00 1.0QG+ 0.00 1.0G: 0.08" 2.00+0.05

P R, 452+0.01 5.1%0.09 5.72+0.1¢ 6.01+0.0P

R, 1.00+0.00 1.00:0.00  1.0G:0.00° 1.00% 0.00°
R, 4.56x0.03 5.22£0.04 5.60+ 0.0 5.90+0.16

C 7.00£0.00 5.00:0.31° 4.00+0.32° 3.00+0.10°
MC R, 7.00+0.00 7.00:t0.00° 5.00+0.15° 4.00+0.05°
R, 7.00£0.00 7.00:0.00° 6.10+0.35° 6.00+0.25°

C 3.44+0.04 3.65: 0.04 4.06:0.15 4.430.17
M R; 3.48%0.10 3.3%0.10 3.93:0.10 4.65:0.04
R, 3.44+0.05 3.41+0.01 3.84:0.12 4.50:0.18

M + SD: mean + standard deviatidD. control; R;: 0.05EO; R,, 0.4% EO.

a, b, c: different letters within a same columnsffétent rosemary M + SD: mean + standard deviatidd. control;R;: 0.05 EO;R,, 0.4% EO.

treatment) differ significantlyR < 0.05). a, b, c: different letters within a same columnsff¢cent rosemary
treatment) differ significantlyR < 0.05).

The antimicrobial effect of rosemary has been

widely demonstratedn vitro [12] and as a result of IV. CONCLUSIONS
added directly to the meat and meat products, @i be
meatballs [13]. By contrast, Ismail et al. [14] ebsed The use of essential oil of rosemary improves the

that external addition of rosemary decoctions had nquality of pork burgers due to the fact that thidags

effect on the microorganisms found in raw chicken. the oxidation of meat and colour and delay the
The antimicrobial and antioxidant effect of microbiological spoilage, improving the appearaote

rosemary essential oil are due to the phenolithe meat. As such this addition to the burgers is

compounds presents in the oil. Between the 38dvantageous.

components that were identified in the essentiapfoi

rosemary, representing 89.5% of the total, the majo

constituents being, a-pinene (36.42%) camphor ACKNOWLEDGMENT

(15.05%), 1,8-cineole (12.02%) and camphene The authors are grateful to Fundacién Séneca
(11.08%), borneol (4%)-pinene (3.67%), p-cymene (Agencia de Ciencia y Tecnologia de la Region dedia)
(2.14%)and-terpinene (0.18%) [15]. for the postdoctoral fellowship of Gema Nieto

These compounds are antimicrobial becausé2494/PD/09).
interacting with the cell membrane of the
microorganism, causing leakage of cellular
components, changes in fatty acid and phospholipid
constituents, impaired energy metabolism, altered
nutrient uptake and electron transport, and chamges
genetic material synthesis [16]. In addition, thes
polyphenolics act as antioxidants by means of a fre
radical scavenging mechanism and also through their
known ability to chelate transition metals (inaation
of iron ions) [17].
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