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Abstract. Sixty freshly beef samples were minced and divided into three groups. One group each was treated with either 0.5% or 1% ground sage, and the third was kept as a control group. All samples were stored at 4(C and microbiological evaluation of the samples was conducted at 0, 3 and 6 days post-storage. At both concentrations, sage significantly reduced the mean aerobic, proteolytic and lipolytic plate counts and the frequency percentage of gram +ve versus gram –ve species in the samples. The results indicate that ground sage prolonged the shelf-life of minced beef samples to 6 days when stored at 4(C.
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Introduction

Extensive consumption of meat products with the need for safer and more effective preservatives has prompted investigators to seek natural preservatives of plant origin that provide greater product safety to consumers. Sage, Saliva officinalis L., a native of arid areas of Southern Europe, is a perennial herb, with gray green aromatic leaves. Ancient Greek-Romans used sage as meat preservative and as a medicinal herb, and in the Middle Ages, it was used to treat cholera, common cold, fevers, and epilepsy [1]. The variety used nowadays in cooking is non-flowering, and broad leafed. It has a very powerful flavor and can be used fresh or dried. Sage is available in the form of ground, rubbed, chopped, and extractives. 

Several investigators reported the bactericidal [2-5] and fungicidal activity of sage [2,6] In vitro studies indicated that sage was bactericidal at concentration of 0.5% (4(C) and bacteriostatic at concentration of 1% (24(C) to Listeria monocytogenes [7]. No information is available in the literature concerning the effect of sage on microbial count of meats or their products.

Fresh refrigerated Minced beef is widely consumed with little or no processing after it is produced, and its microbiological importance may be readily appreciated [8]. Proteolytic and lipolytic bacteria have the ability to grow under refrigeration and play an important role in spoilage of minced beef by producing a variety of odor and flavor defects after extended refrigeration. Freshly prepared minced beef at refrigerated temperature has a limited shelf-life ranging from 3 to 7 days maximum [9]. The following investigation was undertaken to determine the effects of ground sage at 0.5 and 1% concentrations on microbial characteristics of minced beef. 

Material and Methods

1. Samples

Sixty beef samples from topside region, with overlying fasciae were obtained from local commercial sources in Ismailia city, Egypt. Each sample weighted 500g, the weight being taken 24 hours post-mortem. All samples were transported without delay in icebox to Food Hygiene Laboratory, Faculty of Veterinary Medicine, Suez Canal University, Ismailia, Egypt.

The samples were processed within one hr from collection and assigned to one of three groups (20 samples per group). The first group was minced in a food processor (Ts/12/Omas/UK) without sage and kept as control. Ground sage was added to the second group at 0.5% concentration and in a third group at 1% concentration, then minced by processor. All samples were manually packaged under aseptic aerobic conditions in polyvinyl chloride bag and stored in illuminated incubator (PrecisionR/China) at 4(C. Microbiological examination was carried out every 3 days interval from storage. 

2. Microbiological analysis

The samples were prepared for microbiological examination according to the procedure recommended by American Public Health Association [10]. 2.1. Serial Dilution: 10g of each sample was homogenized with 90 ml. of 0.1% sterile peptone water in a Seward stomacher (400R/UK) for 2 min to a 1:9 dilution (Wt/Vol). One ml of the original homogenate was transferred serially into test tubes containing 9 ml. of 0.1% sterile peptone water (Oxoid) to final dilution of 10-7.  2.2. Aerobic Plate Counts: One ml. from each dilution was plated in duplicates, using standard plate count agar medium (Oxoid). The inoculated plates were incubated at 37(C for 24hr. The average number of colonies per countable plates was determined and the total number of colonies per gram was then calculated (CFU/g).  2.3. Total Proteolytic Counts: Serial dilutions were prepared as above, with the exception of using skim milk agar medium (Oxoid) for plating. The inoculated plates were incubated at 32(C for 2 days. 2.4. Total Lipolytic Counts: Serial dilutions were prepared as above, with the exception of using tributyrine agar medium (C4:0/ Sigma) for plating and incubating at 32(C for 5 days.

3. Identifications of the isolates

Five colonies randomelly picked up under aseptic condition from each aerobic plate count plates at 0 and 6 days storage, then each colony was streak on a test tube contains a nutrient agar (Oxiod) and incubated at 37(C/24hr for further purification. The isolates were identified using Gram stain according to procedure recommended by MacFadyean [11].

4. Statistical analysis

Data were subjected to a one-way analysis of variance [12] to study significance among the different stage of microbiological analysis.

Results and Discussion

Table 1 shows the mean aerobic, proteolytic and lipolytic plate counts for control, 0.5% and 1% sage groups after storage at 4(C for 6 days. The results revealed that there were significant increase (P < 0.05) in aerobic, proteolytic and lipolytic plate counts for control group, while other groups treated with 0.5 and 1% sage shows non significant (P > 0.05) changes in bacterial counts during the same storage period under refrigeration. Meat of freshly slaughtered animal is known to be contaminated with a wide variety of bacterial species. The extent of the initial contamination of meat is influenced by the degree of sanitation during the slaughtering process [8]. Most of aerobic, proteolytic and lipolytic bacteria are psychrotrophic which have a shorter lag phase and rapidly grow under refrigeration [13]. Several authors recommended rejection of minced beef when the bacterial loads reach 106 CFU/g [14, 10, 15]. Hence, control samples in this study were microbiologically rejected after 3 days storage at 4(C, while the samples treated with 0.5 and 1% sage were still acceptable up to 6 days. 

The results indicated that sage at both concentrations inhibited the growth of aerobic, proteolytic and lipolytic bacteria during the storage period and there was no significant difference (P > 0.05) between the two concentrations used. The bactericidal effects of 0.5% sage extract in laboratory media was determined on various microorganisms, which commonly encountered in food industry [3].
The present data showed that gram +ve bacteria were more sensitive to the antimicrobial effect of sage than gram –ve bacteria. The frequency percentage of gram +ve and gram -ve aerobic bacteria at 0 and 6 days in control and treated groups during storage at 4(C is presented in Table 2. The initial microbial counts of minced beef stored at refrigeration usually begin by gram +ve bacteria, the gram –ve bacteria are predominated at the end of storage period [16]. These interpreted the high frequency of gram –ve bacteria in the control group after 6 days storage at 4(C. At both concentrations (0.5% and 1%), sage has reduced the frequency percentage of gram +ve bacteria after 6 day of storage. The reduction percentage of gram +ve bacteria were 9.46 and 15.97 in 0.5 and 1% sage group respectively when compared to control group after 6 days storage at 4(C. Consequently, these finding interpreted the increase in the frequency percentage of gram –ve bacteria after 6 days storage at 4(C. Most gram +ve bacteria were susceptible to the sage extract, but showed considerable variation in their extent of inhibition; Bacillus subtilis, Steptococcus faecalis and Staphylococcus aureus were all killed at the 0.5% sage concentration [3]. In addition, 0.2% sage has a bactericidal effect on gram +ve bacteria, while, both Escherichia coli and Salmonella spp. were not inhibited [5]. Meanwhile, sage at concentration 0.2% did not inhibit the growth of the majority of gram –ve bacteria [17].
Table 1. Changes in aerobic plate counts, total proteolytic counts and total lipolytic counts of control (CFU/g) of minced beef treated with different concentrations (0, 0.5 or 1%) of sage and displayed refrigerated at 4(C for up to 6 days


A.P.C.
T.P.C.
T.L.C.

Time / Day
Mean
S. E. ±
Mean
S. E. ±
Mean
S. E. ±

Control







.0
a8.1x103
3.2x102
a 2x103
3.3x102
a102
86

3
b4.8x106
5.2x104
b4.1X104
6.1x103
b6.2X103
2x102

6
c7.48x107
2.4x104
c 8.6X105
4.1x102
c 4.6X104
4.5x102

0.5% Sage







.0
a 7.1x103
5.1x102
a 6.2x103
2.2x102
a 3.1x102
2x102

3
a 6.4x103
5.1x102
b 8.3x102
4.1x102
a 2x102
102

6
a 3.2x103
3x103
b 2.1x102
2x102
a 102
85

1% Sage







.0
a 6.9x103
5.5x102
a 6.14x103
5.2x102
a 4.3x102
102

3
a 6.2x103
3.3x102
b 3.1x102
2.1x102
a 2x102
94

6
a 2.9x103
4x102
b 2.3x102
2x102
a102
45

Means in the same row for the same storage period bearing different superscript are significantly different (P < 0.05).

S. E.    = Standard error of the mean

A.P.C. = Aerobic plate counts

T.P.C. = Total proteolytic counts 

T.L.C. = Total lipolytic counts 

Our earlier results indicated that minced beef was a highly perishable food that was rapidly even under refrigeration. Gram +ve bacteria, specially those have proteolytic and lipolytic activity, do an essential action necessary to start the spoilage processes in minced beef stored at refrigerating temperature [9]. The hygienic measures and preparation processes of slaughtered animal play an important role in the initial microbial load of finished product. 0.5 and 1% sage when added to minced beef have the ability to reduce the aerobic, proteolytic and lipolytic plates counts during refrigerated storage at 4(C. Sage was also shown to reduce the frequency percentage of gram +ve bacteria. On the basis of these finding, it recommended to add sage at concentration of 0.5% to meat products during processing in order to prolong their shelf life. More studies still needed to clarify exactly the antibacterial effect of sage.

Table 2. Frequency percentage of identified aerobic bacteria according to gram stain in control and treated samples at 0 and 6 days storage at 4 (C

Time
0 day
6 days

Treatment

 Species
Control
0.5%Sage

(Reduction %)
1%Sage

(Reduction %)
Con-

trol
0.5%Sage

(Reduction %)
1%Sage

(Reduction %)

Gram +ve spp.
73.48
69 (*-4.48)
65.44 (-8.04)
36.91
27.45 (-9.46)
20.94 (-15.97)

Gram -ve spp.
26.52
31 (**+4.48)
34.56 (+8.04)
63.09
72.55 (+9.46)
79.06 (+15.97)

   *- mean reduction compared to control

**+ mean increase compared to control
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تأثير المريمية المطحونة علي بعض الخواص الميكروبيولوجية للحوم المفرية المبردة

علي معوض أحمد  و  حسني عبد اللطيف عبد الرحمن

قسم الرقابة الصحية علي الأغذية – كلية الطب البيطري – جامعة قناة السويس – الإسماعيلية - جمهورية مصر العربية

( قدم للنشر في6/6/ 1421 وقبل للنشر في 17/ 3/2 142 هـ )

ملخص البحث. تم جمع ستين عينة من اللحوم الطازجة ثم فرمها وتقسيمها إلى ثلاث مجموعات وعولجت مجموعتان منها بإضافة المريمية المطحونة بتركيز 0.5% و 1% علي التوالي وتركت المجموعة الأخيرة بدون معالجة. وتم حفظ الثلاث مجموعات عند درجة حرارة أربعة درجة مئوية وتقيمها ميكروبيولوجيا من وقت الحفظ حتى انتهاء الصلاحية من الناحية الميكروبيولوجية. وقد تبين من الدراسة أن إضافة المريمية علي اللحوم المفرية وحفظها عند درجة حرارة أربعة درجة مئوية خفضت معنويا متوسط العدد الكلي للبكتريا الهوائية والبكتريا المحللة للبروتينيات والدهون. بما أظهرت الدراسة أن المريمية لها تأثير خافض أكبر علي البكتريا موجبة الجرام عن البكتريا سالبة الجرام وأوصت الدراسة بإمكانية استخدام المريمية المطحونة في حفظ منتجات اللحوم حتى ستة أيام وذلك عند حفظها عند درجة حرارة أربعة درجة مئوية.
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