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Abstract. We investigate the impact of 0.2% addition of fresh and dried rosemary,
as well as its extracts obtained during its processing, on the physical, sensory and
hygienic quality of minced goose meat during the cold storage period. The analy-
zes were performed to assess the total number of mesophilic bacteria (including the
Enterobacteriaceae family and Staphylococcus sp.) as well as the psychrophilic ae-
robic bacteria. We have evaluated pH and color, basing on the designation of L*a*b*
parameters of color discriminants and performed the sensory analysis. The addition
of fresh and dried rosemary and its extracts during the 7 day cold storage has blocked
the activity of mesophilic bacteria in meat, but did not stop the psychrophilic bacteria.
The best antibacterial activity was shown by the D rosemary extract. In the groups
in which we used the rosemary and its extracts, we have observed the elucidation of
meat and a significant increase of b* parameter after 7 days of cold storage. With the
increasing time of storage, the decrease in flavor and aroma of minced meat was noted.
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INTRODUCTION

The quality of meat has a crucial influence on its processing and time of sto-
rage of the final meat product. The consumers more likely choose the products
that can be stored for a longer period of time, but also pay attention to choose
the products that contain no artificial preservatives. To their safety, it is aimed to
elongate the period of shelf life of the product and to ensure the proper microbio-
logical quality of meat itself as well as meat products [Turyk et al. 2013]. Herbs
are classified as the natural compounds that elongate the storability of meat.

The use of them is an interesting alternative for the artificial preservatives,
while they show not only the antibacterial and antifungal activity, but also are
characterized by an antioxidative character [Szczepanik 2007].

The most active antimicrobial and antioxidative oil substrates are thymol, eu-
genol and carvacrol, which are included in the essential oils of rosemary, com-
monly used as a meat spice [Karpifiska-Tymoszczyk 2008]. Due to the very inten-
sive aroma of rosemary, as a food additive it has to be used in a very little amounts.
Therefore its antibacterial and antioxidative activity may not be sufficient. For this
reason, the production of rosemary extracts, that contain antibacterial and antio-
xidative substances but are free of an intensive aroma has been undertaken to a
wide scale [Karpifiska-Tymoszczyk 2013].

The aim of this study was to evaluate the impact of spices (fresh and dried
rosemary) and its extracts on the quality of minced goose meat during the cold
storage period.

MATERIAL AND METHODS

The research material included the pectoral muscles obtained from 20 carcas-
ses of kotudzka white goose from the poultry farm in Pomorze. The birds have
been slaughtered in the poultry farm, eviscerated and frozen. The frozen carcas-
ses were transported in a refrigerated truck to the Laboratory of Food Commodity
Sciences, where the main analyzes were performed.

The carcasses were thawing for 24 hours in 44°C. Then the samples for mi-
crobiological tests were collected in the sterile conditions. The total number of
mesophilic bacteria (including the Enterobacteriaceae tamily and Staphylococcus
sp.) and psychrophilic aerobic bacteria was evaluated.

In the next step, the pectoral muscles were separated from the carcasses and
minced using the mincer with 4 mm strainer. The material has been divided into
7 groups, 1600 g each. The first group was defined as the control group with no
herbal additives; in the other groups we added rosemary and its extracts. In the
samples, the 0.2% addition of mixed fresh rosemary leaves and dried rosemary by
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Kawon was introduced. Also we added the 0.2% of rosemary leave oil extract by
Kancor, as well as the Herbor P31, H42 and HO25 rosemary extracts by AR-POL
to 1000 g of a final product. Table 1 is a lists of the additives and natural extracts
of rosemary added to meat during the experiment.

Table. 1 The natural additives of Rosmarinus officianalis used in goose meat (addition
0.2% for 1000 g of the product)

Tabela 1. Dodatki naturalne z Rosmarinus officianalis do migsa ggsiego (zastosowanie
0,2% na 1000 g produktu)

Code of the The name of used extract and material
additive Nazwa zastosowanego ekstraktu
Kod preparatu i surowca

Description of the product
Opis produktu

Oleoresin — extract from the leaves of dried rosemary

A Kancor Lo g
Oleozywica — ekstrakt z liSci suszonego rozmarynu

Powder with 100% of natural rosemary extract
B Herbor P31 Proszek zawierajacy 100% naturalnego ekstraktu
Z rozmarynu
Powder with spice extract from the natural rosemary

C Herbor H42 Proszek zawierajacy ekstrakt przyprawowy
z naturalnego rozmarynu

Vegetable oil with natural extract of rosemary

b Herbor 025 Olej roslinny z naturalnym ekstraktem z rozmarynu
. Ground leaves — powder

E Dried rosemary leaves Zmielone liscie w formie proszku

F Fresh rosemary leaves Chopped leaves

Zmiksowane liscie

The minced meat was mixed with the recipe compounds using the multifunc-
tional Thermomix by Vorwek tool for 30 seconds, with knife rotation speed at
400 rpm. After the addition of fresh and dried rosemary and the extracts, from
each of the groups eight 200 g samples of minced meat were separated (100 g for
sensory and 100 g for physical analysis) and put into sterile, polypropylene con-
tainers (120 ml) in a cold storage in 4°C. The samples were investigated after 24
h (excluding the microbiological analyzes) and 7 days of storage. The following
analyzes were performed in the samples:

Microbiological examination. This analysis was carried according to the
norms [PN-A-82055-2:1994, PN-A-82055-3:1994]. The total number on meso-
philic bacteria (including the Enterobacteriaceae family and Staphylococcus sp.)
and psychrophilic aerobic bacteria was analyzed [PN-ISO 4832-1998, PN-EN
ISO 6888-1- 2001, PN-ISO 17410- 2004];

Meat color. Meat color characteristics were measured using a Mini Scan XE
Plus 45/0 by HunterLab unit, with the CIELAB scale (CIE1976). The: L* — light-
ness, a* — redness, b* — yellowness parameters were defined.
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Standarization. The unit was standardized according to the black standard
and white standard with the following coordinates: X =78.5, Y =83.3and Z=87.8
(for the D65 illuminate and the standard observer — 100);

pH. The value of pH was measured in the water extract (distilled water) and
1 hour of extraction in 1:1 meat : water ratio, using the glass ESAgP-306W elec-
trode and a CyberScan 10 pH-meter (EUTECH CYBERNETICS PTE LTD);

Sensory analysis. Minced meat was formed into loafs and cooked until the
internal temperature reached 82°C, according to Barytko-Pikielna et al. [1964]
in twice the amount of water in relation to the weight of the meat. The flavor
and aroma of meat were evaluated by the team of five, tested for their sensory
sensitivity, according to PN-ISO-4121 [1998];

Statistical analysis. This was performed using the Statistica 10. Mean values
(¥) and standard deviations were calculated. One-way orthogonal ANOVA was
used and the differences between groups were assessed with Duncan’s test.

DESCRIPTION OF RESULTS

The microbiological quality of minced meat product should meet the recom-
mendations of PN-98/A-82009/A1. According to this norm, the total number of
aerobic mesophilic microbes cannot exceed 5.0 - 10° cfu - g~1. In this study, the
initial microbial contamination after the meat thawing was 1.6 - 10° cfu - g™ in
psychrophilic bacteria and 2.2 - 10° cfu - ¢! in mesophilic bacteria (Table 2).
According to the mentioned constraints, the hygienic state of meat was consistent
with the norm. In the initial analysis and after 7 days of storage, no presence of
Enterobacteriaceae family and Staphylococcus sp. was found (Table 2).

After 7 days of storage in +4°C, the lowest amount of psychrophilic bacteria
was found in the sample with fresh rosemary (6.0 - 10° cfu - g™!), and of meso-
philic bacteria in the sample with D rosemary extract (8.0 - 10° cfu - g‘l) (Table
2). Significantly the highest amount of psychrophilic and mesophilic bacteria was
found in the control group (6.0 - 107 cfu - g* and 2.0 - 107 cfu - g! respectively).
In the study, after 7 days of storage, only the sample with D rosemary extract
presented a decrease in the number of mesophilic bacteria (8.0 - 10° cfu - g™!) in
reference to the initial sample. In other samples with rosemary and its extracts,
an inhibition of microbial growth was observed, however the best results were re-
ached with C extract (3.0 - 10° cfu - g‘l), dried rosemary (E) (4.0 - 10° cfu - g‘l)
and A rosemary extract (4.4 - 10° cfu - g‘l) (Table 2).

The psychrophilic bacteria grew in all groups and the specimens we used did
not stop their proliferation. Significantly the lowest amount of those was found
in the sample with A rosemary extract, 2.4 - 107 cfu - g”!, whereas Karpiriska-
-Tymoszczyk [2006] found a growth inhibition of mesophilic, psychrophilic and
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Table 2. The presence of psychrophilic and mesophilic bacteria in the goose meat in
the initial studies and on the 7th day of cold storage (mean £SD)

Tabela 2. Obecno$¢ drobnoustrojow psychrofilnych i mezofilnych w migsie ggsim
w badaniach wyjsciowych i sibdmym dniu przechowywania w warunkach
chtodniczych ($rednia +SD)

Initial studies
Badania wyjsciowe

7 days in cold storage

Used rosemary 7 dzief przechowywania

Group  extract significance of differences

Grupa Zastosowany preparat  psychrophilic bacteria psychrophilic bacteria atp <0.05
rozmarynu bakterie psychrofilne  bakterie psychrofilne istotnos¢ réznic

przy p < 0,05

1. Control group 6.0-107£8.6 - 10° 1>2;3;4;5;6;7
Grupa kontrolna
Rosemary extract A S 105 P

2. Ekstrakt rozmarynu A 2.4-10"+2.0- 10 7<1;2;3;4;5,6
Rosemary extract B 7 1ns 5<1;2

3 Ekstrakt rozmarynu B 3.2-10742.0- 10 5>6;7
Rosemary extract C 106 P S 105 4<1;2

4. Ekstrakt rozmarynu C 1.6-107+1.1-10 4.6-10°£2.0- 10 4>3;5,6,7
Rosemary extract D 7 1ns 6<1;2;4

> Ekstrakt rozmarynu D 30107421+ 10 6>7
Dried rosemary E ) s 3<1;2

6. Suszony rozmaryn E 3410742010 3>4;7

7. Fresh rosemary F 6.0-10°%5.0 - 10* 2<1;3;4;5,6;,7
Swiezy rozmaryn F

Group Used rosemary extract — mesophilic bacteria mesophilic bacteria  significance of differences

Grupa Zastosowany preparat bakterie mezofilne bakterie mezofilne istotno$¢ roznic

1. Control group 2.0-107£2.0 - 10° 1>2;3;4;5; 6,7
Grupa kontrolna
Rosemary extract A 106 105 7<1

2 Ekstrakt rozmarynu A 44-100£1.7-10 7>6
Rosemary extract B 106 1ns 5<1

3 Ekstrakt rozmarynu B 4.7-10°£2.6- 10 5>4;6
Rosemary extract C 106 105 106 106 4<1;2;6

4. Ekstrakt rozmarynu C 2.2-10°42.0- 10 3.0-10°+1.0- 10 456
Rosemary extract D 1ns e Ch A

S. Ekstrakt rozmarynu D 8.0-10°+8.6- 10 6<1;2;3;4;5,7
Dried rosemary E 106 s 3<1

6. Suszony rozmaryn E 4.0-107£5.0-10 3>6

7. Fresh rosemary F 53-10°£1.7 - 10° 2>1;3;4;5,6,7

Swiezy rozmaryn F

*Significant differences at P < 0.05 between the periods of storage.
*Roznice istotne przy P < 0,05 pomigdzy okresami przechowywania.

coli group bacteria during the cold storage using sage additives in turkey meat
half-products. This author has also observed the growth inhibition of psychrotro-
phic and coli group bacteria as well as Clostridium spp. after the use of dried
rosemary in turkey meat products [Karpinska-Tymoszczyk 2008]. In the studies
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of Juhee et al. [2007] the rosemary oil (Herbalox) has stopped the growth of E.
coli in meat.

The pH of pectoral muscles after 24 h storage ranged from 5.8 to 6.02 (Table
3). After 7 days of storage the acidity of meat in the control group was the lowest
and reached 5.85. Similar low pH was measured in meat with B rosemary extract,
5.86. In samples with fresh (F) and dried (E) rosemary, the pH was 5.92 and 5.91
respectively; not much lower pH was found in the sample with D rosemary extract.
Higher pH (5.94) was observed in the sample with A rosemary extract (Table 3).
The acidity of meat at the same level was measured in the group with dried rose-
mary and B rosemary extract (Table 3). A significant decrease of pH in selected
groups during the storage could have been caused by free fatty acids formation in
the hydrolysis process or by the growth of lactic acid bacteria. A decrease of pH
after 1 and 2 weeks of cold storage was found by Karpifiska-Tymoszczyk [2008]
by adding the powdered rosemary to turkey meat. Also Macura et al. [2011] have
demonstrated the decrease in pH in veal during the cold storage after using the
coriander and lemon balm essential oils.

Table 3. The acidity of goose meat after 24 h and 7 days of cold storage (mean £SD)

Tabela 3. Kwasowos$¢ migsa ggsiego po 24 h i siedmiu dniach przechowywania chtod-
niczego ($rednia £SD)

24 hours in storage 7 days in storage
Used rosemary 24 h przechowywania 7 dzien przechowywania
Group  extract significant differences pH after 7  significant differences
Grupa Zastosowany preparat at P<0.05 " days at P<0.05
rozmarynu istotno$¢ réznic Ptz pH po 7 istotno$¢ réznic
przy P <0,05 dniach przy P <0,05
Control group 1<2 % a2
1. Grupa kontrolna 1>3:4:5 5.99 £0.01 5.85+0.01 1<2;3;4;6;7
Rosemary extract A 7<2 % A <.
2 Ekstrakt rozmarynu A 7>3;5 3.96+0.01 5.9440.02 7>1;3;5:6
3. Rosemary extract B =5y 5. 3.4:5,6,7  5.86+0.01 5864001  5<2:3;4,6;7
Ekstrakt rozmarynu B
Rosemary extract C 4<1;2;7 4>1;5
4 Ekstrakt rozmarynu C 4>5 3:96£0.01 5.9320.02 3<7
Rosemary extract D 6<2 % 6<7
5. Ekstrakt rozmarynu D 6>3;5 5.9730.02 5.91+0.01 6>1;5
Dried rosemary E 3<1;2;4;6;7 3>1;5
6. Suszony rozmaryn E 325 591+0.01  5.91+0.02 3<7
7. Fresh rosemary 2>1;3;4;56,7  6.02+0.02% 592002 2> 15
Swiezy rozmaryn F 2<7

*Significant differences at P < 0.05 between the periods of storage.
*Roznice istotne przy P < 0,05 pomigdzy okresami przechowywania.

The demonstrated values of pH after 7 days (from 5.85 to 5.94) indicate the
good hygienic and processing quality of meat. According to Stangierski [1993],
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an increase of pH in poultry meat above 6.4 may indicate the already initiated
process of meat spoilage and Florek [2011] claims that pH higher than 6.8 means
the process of meat deterioration.

Pectoral muscles of goose, after 24 h of storage were characterized by the
lightness (L*) between 37.14 to 40.31 (Table 4) In the control group, the lightness
was 38.71 and was similar to the results obtained by Okruszek et al. [2008], where
the mean L* value for pectoral muscle of goose was 38.62. In the other groups,
after 1 day of storage, a significant (P < 0.05) brightening of meat color was
observed in comparison to the control group (Table 4). An inverse relation was
noted by Semeriak and Jarmoluk [2011], where the addition of rosemary extracts
to meat products caused blackening of meat. A significantly darker color of meat
was noted only in the group with dried rosemary (Table 4).

Table 4. The lightness of color (L*) of goose meat after 24 h and 7 days of cold storage
(mean £SD)

Tabela 4. Jasno$¢ barwy L* migsa ggsiego po 24 h i siddmym dniu przechowywania
w warunkach chtodniczych ($rednia £SD)

24 hours in storage 7 days in storage
Used rosemary 24 h przechowywania 7 dzien przechowywania
Group extract significant differences significant differences
Grupa Zastosowany preparat at P <0.05 L* L* at P<0.05
rozmarynu istotno$¢ réznic istotno$¢ réznic
przy P<0,05 przy P<0,05

Control group

1<2;3;4;5,6,7 38.71 £0.02*  37.90 +0.04 1<2;3,4;5,6,7
Grupa kontrolna

2. El‘:zfr‘:lftrf;’r‘rfgnﬁ N 7>1;3;4 40.1540.02  40.0620.05 |~ 273> ‘1‘; 36
3. gﬁ:;‘;ﬁrfoi’;;ar‘;nﬁ B 3 <52> ‘1‘ g’; 7 39.00£0.15  44.81£007  5>1;2:3;4;6;7
4 gﬁ:;?ﬁ?;’;frcytni c 4>1:3;5 40.12£0.01°  42.50 0.08 A N 1< ; g; ;

5. gﬁ:;?;"f;’;fgngl) 6>1;2;3;5 40312015 44212049 1;6;; g; 47
6. g&;ﬂgﬁ;ﬁ; £ 3SL24S67 37042002 42012004 33<>f';; 25;; 76

7. gfj:’z;"fjxgyi . 5 >21< g; 5 39.9140.04°  43.74+0.05 5 <21< ; 2; ;

*Significant differences at P < 0.05 between the periods of storage.
*Roéznice istotne przy P < 0,05 pomigdzy okresami przechowywania.

The seven day period of storage had an important impact of the color of meat
(L*). A significant (P < 0.05) blackening of meat was noted only in the control
group (37.90), while the brightening was observed in all other groups except the
one with A rosemary extract addition, which was characterized by a stable co-
lor (Table 4). The brightening of meat may be related to the proteolytic changes
during its storage, which could have caused higher exudation and elucidation of
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meat. Blackening of turkey meat after the addition of dried rosemary was found
by Karpiniska-Tymoszczyk [2012]. Also Turyk et al. [2013] found the darker co-
lor of pork meat in the samples with herbal additives. Djenane et al. [2002] have
proven the stabilizing effect of rosemary on the color of meat after 29 days of
storage. Similar conclusions were made by Sdnchez-Escalante et al. [2001], Lund
and Skibsted [2007] and Sebranek et al. [2005].

The meat samples with dried rosemary (E) and C rosemary extract were cha-
racterized by a significantly higher share of red color (a*) after 24 h of storage
in comparison to the other groups (16.26 and 15.72 respectively) (Table 5). The
period of storage had an effect on this parameter in all groups. An increase of
redness after 7 days of storage was observed in the control group (1.87 unit) and
in the group with B rosemary extract (1.52 unit). In the other groups a decrease in
red color in meat was noted (Table 5). On the other hand, Semeriak and Jarmoluk
[2011] said, that the use of rosemary extract in the process of experimental pro-
ducts manufacturing caused the shift towards the red color.

Table 5. The share of red color (a*) in the goose meat after 24 h and 7 days of cold
storage (mean £SD)

Tabela 5. Udzial barwy czerwonej (a*) w migsie ggsim po 24 h i siddmym dniu prze-
chowywania w warunkach chtodniczych ($rednia £SD)

24 hours in storage 7 days in storage

Used rosemary 24 h przechowywania 7 dzien przechowywania

Group extract significant differences significant differences

Grupa Zastosowany at P<0.05 " o at P<0.05
preparat istotnos¢ roznic istotno$¢ roznic

przy P <0,05 przy P<0,05

Control group 1<3;4;5;,6,7 a 1<5

I Grupa kontrolna 1>2 14.26£0.03 16.1320.05 1>2;3;4;,6,7
Rosemary extract A 7<3;4 . 7<1;2;5;6

2. Ekstrakt rozmarynu A 7>1;2;6 14.66 +0.10 14.12:+0.05 7>3
Rosemary extract B 5<3;4 . A

3. Ekstrakt rozmarynu B 551:2:6 14.78 £0.04*  16.30 +0.07 5>1;2;3;4;,6;7
Rosemary extract C 4<3, N 4<1;2;5;6

. Ekstrakt rozmarynu C 4>1;2:5;6;7 15.72:£0.04 14.07 +0.07 4>3
Rosemary extract D 6<3;4;5 a 6<1;5

5. Ekstrakt rozmarynu D 5>1;2;7 14.48 20.15 14.77+0.04 6>3;4,6;,7

6.  Dried rosemary E 351524567 16264025 1287009  3<1;2;4;5,6;7
Suszony rozmaryn E
Fresh rosemary F A e g . 2<3;5

7. Swiezy rozmaryn F 2<1;3;4;5,6;,7 13.97 +£0.05 14.73 +£0.03 251:2:4:7

“Significant differences at P < 0.05 between the periods of storage.
“Roznice istotne przy P < 0,05 pomigdzy okresami przechowywania.

In all the samples after 7 days of storage an significant increase in b* parame-
ter was observed. (Table 6). The highest share of yellow after 7 days was noted in
the group with B (19.06) and D (18.00) rosemary extract. These results are sup-
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ported by Semeriak and Jarmoluk [2011], who noted an increase of yellow from
4.49 (not stored samples) to 4.85 in the products cooked with rosemary after one
month of storage.

Table 6. The share of yellow color (b*) in the goose meat after 24 h and 7 days of cold
storage (mean +=SD)

Tabela 6. Udzial barwy zéttej (b*) w migsie gesim po 24 h i siddmym dniu przecho-
wywania w warunkach chtodniczych ($rednia £SD)

24 hours in storage 7 days in storage
Used rosemary 24 h przechowywania 7 dzien przechowywania
Group extract significant differences sgnificant differences
Grupa Zastosowany at P<0.05 b b at P<0.05
preparat istotno$¢ réznic istotno$¢ réznic
przy P <0,05 przy P<0,05
1. Control group 1<3;4;5;6;7 . A e
Grupa kontrolna 152 14.52 £0.04* 15.18 £0.03 1<2;3;4;,5,6,7
2. Rosemary extract A 7<3;4 a 7<4;5;6
Ekstrakt rozmarynu A 7>1;2;6 15.0740.04* 16.7340.19 7>1;3
3. Rosemary extract B 5<3;4 . A
Ekstrakt rozmarynu B 551026 15.06 £0.06* 19.06 +£0.05 5>1;2;3;4;6;7
4. Rosemary extract C 4<3 . 4<5;6
Ekstrakt rozmarynu C 4>1;2;5,6;7 15:35 50.055 1717 =0.07 4>1;2;3;7
5. Rosemary extract D 6<3;4;5,7 N 6<5
Ekstrakt rozmarynu D 6>1;2 14.78 +0.10° '18.00 3:0.05 6>1;2;3;,4;7

6. Dried rosemary E 351:2:4:5:6:7 16072007 16412019 > ~2:%367
Suszony rozmaryn E 3>1

7. Freshrosemary F 2<1;3;4;5:6,7 1428024 16.78 0.08 2<4;5:6
Swiezy rozmaryn F 2>1;3

*Significant differences at P < 0.05 between the periods of storage.
*Roéznice istotne przy P < 0,05 pomigdzy okresami przechowywania.

The addition of fresh (F) and dried (E) rosemary and its extracts did not impair
the aroma of cooked meat (Table 7). However Karpiiska-Tymoszczyk [2008] has
reported the impaired sensory features of turkey meat loafs after adding the mixed
rosemary. After 24 h of storage the meat was characterized by an attractive aroma,
and the notes ranged from 4.66 to 5.0 points. Significantly the best notes were
gained by the group with fresh rosemary (F) and the worst by the group with C
rosemary extract (4 points).

The best flavor was typical for the meat after 24 h of storage, and the notes
ranges from 4.5 to 3 points. The highest notes were gained by the control group
and with the addition of rosemary extracts (Table 8). Significantly lower flavor
notes were given to the meat with fresh (F) and dried (E) rosemary (Table 8).
The evaluators pointed the intensive smell of this herb, while in the aroma no
such dependence was found — samples with fresh and dried rosemary gained high
notes after 24 h of storage.
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Table 7. The sensory evaluation of aroma of cooked goose meat in the first and se-
venth day of cold storage (mean £SD)

Tabela 7. Ocena sensoryczna zapachu gotowanego migsa ggsiego w pierwszym i siod-
mym dniu przechowywania w warunkach chtodniczych ($rednia +SD)

24 hours in storage 7 days in storage
Used rosemary 24 h przechowywania 7 dzien przechowywania
Group extract ifioant mificant
Grupa Zastosowany Signitican aroma, pts aroma, pts significan

differences* differences*

preparat istotnos¢ roznic* 2P ach, pkt zapach, pkt istotno$¢ roznic*
1. Control — Grupa kontrolna - 4.66 +0.57* 3.50+0.5 1<3;7
2. Extract A — Ekstrakt A - 4.50 +0.50 4.50 +0.0 7>1;5;4
3. Extract B — Ekstrakt B - 4.66 +0.57 2,83 +0.3 5<2;3;6,7
4, Extract C — Ekstrakt C 4<2 4.00 +1.00 3.00 £0.2 4<2;3,6;7
5. Extract D — Ekstrakt D - 4.66 +0.57 4.00 £0.0 6<5,6>4;5
6. Dried E — Suszony E - 4.66 £0.57 5.00+0.5 3>1;2;4;5;6
7. Fresh F — Sw1ezy F 2>4 5.00 +0.02 4.00 £0.5 2<3;7

*Significant differences at P < 0.05 between the periods of storage.
*Roznice istotne przy P < 0,05 pomigdzy okresami przechowywania.

Table 8. The sensory evaluation of flavor of cooked goose meat in the first and seventh
day of cold storage (mean £SD)

Tabela 8. Ocena sensoryczna smakowito$ci gotowanego migsa gesiego w pierwszym
i siodmym dniu przechowywania w warunkach chtodniczych ($rednia £SD)

24 hours in storage 7 days in storage
G Used rosemary extract 24 h przechowywania 7 dzien przechowywania
rou
Grups Zastosowany significant flavor, pts flavor, pts significant
preparat differences* smakowito$¢, smakowito$¢, differences*
istotnos¢ réznic* pkt pkt istotno$¢ roznic*
1. Control — Grupa kontrolna - 4.50 £0.50 3.00 +0.00 -
2. Extract A — Ekstrakt A - 4.16 £1.04 3.50 £0.50 -
3. Extract B — Ekstrakt B - 4.00 +£1.00 2.00 +1.00 -
4. Extract C — Ekstrakt C - 3.83 +0.76 3.00 +0.50 -
5. Extract D — Ekstrakt D - 4.50 £0.50 3.33 £0.57 -
6. Dried E — Suszony E 3<1;2;4;5;.6;7 3.00 £0.00 3.00 +0.00 -
7. Fresh F — Swiezy F - 3.66 £1.15 3.50 +0.50 -

*Significant differences at P < 0.05 between the periods of storage.
*Roznice istotne przy P < 0,05 pomigdzy okresami przechowywania.

Together with the elongation of storage time, the sensory attractiveness of
meat was decreasing. After 7 days, the highest notes for aroma were gained by
the group with dried rosemary (5 points) and A rosemary extract (4.5 points).
A similarly attractive smell was characteristic for the groups with fresh rosemary
(4 points) and D rosemary extract (4 points). An impair was noted for the control
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group (3.5 points) and with the addition of C rosemary extract (3 points) (Table
7). An unacceptable decrease in smell was observed only in the group with B
rosemary extract (2.83 points). Also Kondratowicz et al. [2011] have observed an
impair in the desirability of meat smell in association with the time of storage.
After 7 days, the notes for flavor ranged from 2 to 3.5 points. Unacceptable
flavor (2 points) was characteristic for the samples with B rosemary extract (Table
8). The other groups gained notes from 3 to 3.5 points. The decrease in flavor
notes in cooked goose meat may be an evidence of the initial stage of spoilage in
the cold stored meat. However the main reason of meat flavor decline during the
storage may by the activity of bacterial enzymes [Kondratowicz et al. 2011].

CONCLUSION

The addition of 0.2% of fresh and dried rosemary and its extracts during the
7 day period of storage has blocked the activity of mesophilic bacteria in meat,
but did not stop the development of psychrophilic bacteria. The best antibacterial
activity was shown by the D rosemary extract. A significant (P < 0.05) decrease
in the pH of meat was found in the control group and in the groups with fresh
rosemary (F) and D rosemary extract after 7 days of storage. In the groups with
rosemary and its extracts, the color of meat brightened and a significant increase
in b* parameter after 7 days of storage was found. The group with A rosemary
extract was exceptional, as it retained the stable color of meat. Together with the
time of storage, a decline in flavor and aroma of minced meat was observed in
comparison to the first day of meat samples storage. The lowest notes in the sen-
sory evaluation after 7 days of storage were gained by the B rosemary extract; the
smell and flavor of minced meat with the addition of it were described as undesira-
ble. The D rosemary extract turned out to be the best after 7 days of meat storage.
It reduced the content of mesophilic bacteria in meat and the samples with it were
characterized by the desirable smell and flavor after 7 days of storage.
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WPLYW DODATKU SWIEZEGO I SUSZONEGO ROZMARYNU
ORAZ JEGO EKSTRAKTOW NA JAKOSC MIELONEGO MIESA
Z GESI W CZASIE CHLODNICZEGO PRZECHOWY WANIA

Streszczenie. W pracy zbadano wptyw §wiezego i suszonego rozmarynu oraz uzy-
skanych z nich ekstraktéw w warunkach przemystowych w ilosci 0,2%, na jako$¢ fi-
zyczna, sensoryczng i higieniczng mielonego migsa ggsiego, w trakcie przechowywa-
nia w warunkach chtodniczych. Badania obejmowaty okreSlenie: ogélnej liczby bak-
terii mezofilnych (w tym bakterie rodziny Enterobacteriace i rodzaju Staphylococcus
sp.), a takze bakterii tlenowych psychrofilnych. Oznaczono warto§¢ pH, wykonano
oceng barwy na podstawie oznaczenia parametrow wyrdéznikéw barwy L*a*b*, prze-
prowadzono analiz¢ sensoryczna. Dodatek Swiezego i suszonego rozmarynu oraz jego
ekstraktéw w trakcie 7 dni przechowywania, zahamowat w migsie dziatalnos$¢ bakterii
mezofilnych, ale nie powstrzymat rozwoju bakterii psychrofilnych. Najlepsze dziata-
nie antybakteryjne wykazal ekstrakt rozmarynowy D. W grupach w ktérych stoso-
wano dodatek rozmarynu i jego ekstraktow obserwowano pojasnienie barwy migsa
oraz istotny wzrost warto$ci parametru b*, po 7 dniach przechowywania. Wraz z wy-
dluzaniem czasu przechowywania, stwierdzono pogorszenie smakowitosci i zapachu
mielonego migsa.

Stowa kluczowe: ges, migso, rozmaryn, jako$¢, mikrobiologia, przechowywanie

Accepted for print: 15.06.2016

For citation: Jakubowska, M., Hartuna, B., Nawrotek, P., Karamucki, T., Struk, M., Matu-
sevicius, P. (2016). The impact of addition of fresh and dried rosemary and its extracts on
the quality of minced goose meat during the cold storage period. Acta Sci. Pol. Zootechni-
ca, 15(2), 11-24. DOI: 10.21005/asp.2016.15.2.02.

Acta Sci. Pol.


http://10.21005/asp.2016.15.2.02

	INTRODUCTION
	MATERIAL AND METHODS
	DESCRIPTION OF RESULTS
	CONCLUSION
	REFERENCES

