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Abstract

This investigation was designed to study the effect of adding thyme extract (0, 250, 500 and 1000 ppm) on the
oxidative rancidity and microbial growth on lamb and chicken patties stored at 4C° for 12 days. The result
revealed that TBA values started to increase during storage periods, of both lamb and chicken patties. Extract of
thyme apparently retarded significantly (p<<0.01) oxidative rancidity and microbial growth as well in both lamb
and chicken patties. Thus it can be concluded that addition of thyme especially at a rate of 500 ppm is effective
as compared to untreated patties against oxidation and microbial growth.
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1. Introduction:

Lipid oxidation is very important to animal industry because it is considered one of the main causes of quality
deterioration (Raghavam and Richards, 2007), particularly when the oxidized products develop undesirable
flavors, unpleasant taste, rancid odors, discolorations, and other forms of spoilage (Schuler, 1990). Beside lipid
oxidation, microbial activity is another primary cause of deterioration of many foods, often is responsible for the
loss of quality and safety and shortening of shelf life (Rhee, 1989).

Synthetic chemicals have been popularly applied as antioxidants and antimicrobial. However, in response to
recent demand from consumers for natural products, and their willingness to pay significant premiums for
natural foods (Sebranek and Bacus, 2007), therefore the meat and poultry industry is actively seeking natural
solutions to minimize oxidative rancidity and increase the shelf life of their products (Naveena et al, 2008).
Herbs and spices have been used since ancients not only for flavoring foods but also for their antiseptic or
medicinal properties. The preservative effect of spices and herbs suggests the presence of antioxidative and
antimicrobial constituents including phenolics (Maveety, 1938). Thyme have been used as flavoring agents in
meat and meat products (Lawless, 1995). Additionally, it has been known that thyme have antioxidant capacity
due to its contents of flovnoids (Lacroix et al., 1997),as well as the volatile oil components of thyme have been
known to have antimicrobial activity against different bacteria and fungi species (Dorman and Deans 2000;
Nguefack et al., 2009).

In the view of the above considerations, the reported study was aimed to evaluate the antibacterial and
antioxidant activities of ethanol extraction of Thymus vulgaris leaves in minced lamb and chicken meat.

2. Materials and methods

Extraction of thyme leaf

Thyme vulgaricus leaves used in this work were obtained from Doski area at Duhok province Kurdistan region
of Iraq. Leaves were washed, dried at room temperature, followed by grinding. One hundred gm of the ground
leaves were extracted with 1000 ml of 70% (v/v) aqueous ethanol in a closed conical flask for 24 hr at room
temperature in the dark. The extract was filtered through cheese cloth and the residue was re-extracted three
times using the same solvent. The filtrate obtained was evaporated in a vacuum oven at 40c®, and frozen until
use. High performance liquid chromatography (HPLC) (Shimadzu Corporation, Kyoto, Japan) was used to
detect the active compound of the extract.

Preparation of meat Patties

Samples of meat were obtained from each of leg karadi lambs and the thigh of chicken. After chilling for 24 hr at
(4C®), the connective tissues and fat were trimmed off from the leg samples, and the skin was removed from the
de-bond thigh. The samples were cut into pieces, and then minced using meat grinder. Minced meat (1kg each)
were divided into four treatment, the first untreated (control) and the remaining samples were blended was 250,
500, and 1000ppm thyme leaves extract ((TLE) respectively. Patties (100g) were formed using a meat former,
and placed on plastic foam meat trays, wrapped with polyethylene film and stored for 12 days at 4C°.
Thiobarbituric Acid (TBA) values

Determination of lipid oxidation as thiobarbituric acid (TBA) was carried out by spectrophotometer (6400 —
JENWAY, UK) following the method described by Witte et al, (1970.

Microbial Count

Microbial count was assessed as recommended by the American Public Health Association for food stuff
examination (APHA, 1992).
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Statistical Analysis

General linear model (SAS 2002) was used to estimate best linear unbiased (BLUE) for main effects and their
interaction, on all studied traits. Duncan multiple range tests (Duncan, 1955) was performed detect significant
differences among means of treatment combination (treatments X period).

3. Results and Dissection

The active compounds present in thyme leaf extract are Carvacrol ,Thymol , 1-8-Cinote, P-Cymene,
Borneol(Table 1). Similar, active anti oxidative constituents of thyme leaf extract were found by other
investigates (Seung-Joo et al., (2005); Solomakos et al., 2008)

Table (1).The active compounds of thyme leaf extract (TLE)

The active compounds Retention time Retention time of | Concentration mg/100gm
Of (TLE) of standard (min) sample (min) thyme leaf extract
P-Cymene 1.05 1.08 0.131
Thymol 2.34 2.32 0.133
Carvacrol 2.98 2.99 0.200
1-8-Cinote 4.08 4.08 0.322
Borneol 491 4.92 0.134

Thiobarbituric Acid (TBA) values

In the current investigation, TBA values started to increase gradually in all examined samples of both lamb and
chicken patties during storage period. TBA of lamb patties in the untreated samples started to increase
significantly (p<0.01) from their initial values (0.157) at day 1 to reach 5.71 mg MDA/kg meat at day 12 of
storage, while the maximum values for patties treated with 250, 500 and ppm thyme were 1.290, 1.018 and 1.216
mg MDA/kg meat, respectively at the end of storage period. A similar trend was also observed in the chicken
patties but to a lesser extent. Hence the TBA value was increased from 0.649 at day 1 to 1.000 mg MDA/kg meat
at the end of storage period. While the corresponding value of treated chicken samples with 250, 500 and 1000
ppm thyme were 0.899, 0.805 and 0.850 mg MDA/kg meat, respectively. Thus treated both lamb and chicken
samples with thyme extract apparently retarded significantly (p < 0.01) oxidative rancidity compared to
untreated control samples. Moreover, it seems from the results presented in Table (2) that the maximum
retardation of oxidative rancidity in lamb patties (80.3%) and chicken patties (19.5%) was occurred when the
concentration of the thyme extract used was 500 ppm. Such results may be due to the antioxidant effect of thyme
extract, which is related to scavenger nature of its flavonoids and phenolic content (Stahl-Biskup, 1991; Senatore,
1996; Skerget et al.,, 2005, Amiarowicz et al., 2009 and Kassem et al., 2011). This result was consistent with
studies in beef burger (Kassem et al.,, 2011), and tuna fish (Selmi and Sadok, 2005). Furthermore, since TBA
values are considered as indicators of rancidity in fat products. Verme and Sahoo (2000) stated that MDA
concentration between 1.0 and 2.0 mg/kg as threshold values for rancidity, therefore the lamb and chicken patties
treated with thyme extract would not deceive consumers up to 12 days of storage.

Table (2) Effect of thyme leaf extracts (TLE) on changes in TBA (mg malonaldehyde / kg meat) values of
Chicken and lamb meat during storage at 4°C for 12 days

TBA Chicken
Treatment Day 1 Day 4 Day 8 Day 12
Control 0.649+0.003% 0.719+0.0019" 0.899+0.036° 1.000+£0.019°
250 ppm (TLE) 0.735+0.03" 0.790+0.002™ 0.850+0.019" 0.899+0.012°
500 ppm (TLE) 0.649+0.028 0.761+0.007" 0.798+0.007% 0.805+0.008°
1000 ppm (TLE) 0.707+0.019" 0.752+0.003™ 0.782+0.004™ 0.850+0.005"

TBA lamb

Treatment Day 1 Day 4 Day 8 Day 12
Control 0.197+0.012¢ 3.430+0.083° 4.250+0.167° 5.17+0.105"
250 ppm (TLE) 0.220+0.010% 0.543+0.0001" 1.359+0.1037 1.29+0.106°
500 ppm (TLE) 0.314+0.016° 0.548+0.011" 1.058+0.049° 1.018+0.066°
1000 ppm (TLE) 0.300+0.0118 0.595+0.010™ 1.123+0.022F 1.216+0.008%

Means bearing a similar subscripts denote no significant differences otherwise they differ significantly (P<0.01)
Microbial changes

Microbial quality of lamb and chicken patties was assessed through estimation of TPC, PSY and coliform
bacteria. Results, presented in Table (3) revealed that in control untreated lamb patties there was a significant (p
< 0.01) steady rise during storage period up to 12 days from their initial values in TPC (0.61 vs. 81 x 10°), PSY
(0.43 vs. 75 x 10%) and coliform (1.3 vs. 106 x 10’ ). A similar trend was also observed in untreated chicken
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patties. TPC, PSY and coliform was raised from 8.4, 6.2 x 10° and 22.0 x 10, respectively at day 1 to reach 107,
93 x 10° and 83 x 10° at day 12 of storage (Table 4). Also, the results reveal that addition of thyme extract
resulted in a significant (p < 0.01) reduction on all counts of studied bacteria. The highest decline was recorded
in treated samples of both lamb and chicken patties with 500 ppm thyme, which amounted to 75% in TPC, 72%
in PSY and 57.8% in coliform in lamb patties and 61.7% in TPC, 64% in PSY and 70.7% in coliform in chicken
patties. Similarly, Kassem et al., (2011) indicated that addition of thyme essential oil resulted in a significant
reduction of microbial load in beef burger. Also, the addition of rosemary or thyme EO to fine paste meat
products, has been effective against aerobic bacteria and LAB (Viuda-Martos et al., 2010).

Such results may emphasize the antimicrobial activity of phenolic compound in thyme extract mainly
Carvacrol ,Thymol , 1-8-Cinote, P-Cymene, Borneol through its effect directly on the cell membrane of the
microorganism by causing an increase in the permeability and leakage of vital intracellular constituents, and
finally disrupt the cell respiration and microbial enzyme system (Akthar et al., 2014).

Table (3) Total plate count (T.P.C), psychrophilic bacteria count(PSY) and coliform count as affected by
different level of Thyme leaf extract on lamb patties stored for 12 days at 4°C

T.P.C. x 10° lamb

Treatment Day 1 Day 4 Day 8 Day 12
Control 0.6120.005’ 4.3£0.057" 57+0.577° 81+0.577°
250 ppm (TLE) 0.33+0.005' 2.7+0.057' 17+0.577" 51+0.577°
500 ppm (TLE) 0.31+0.005' 2.5+0.057' 15+0.5778 31+0.577°
1000 ppm (TLE) 0.33+0.005' 2.2+0.0' 16+0.00" 39+0.577°
PSY x 10° lamb
Treatment Day 1 Day 4 Day 8 Day 12
Control 0.43+0.017 3.9+0.057" 49+0.577° 75+0.577°
250 ppm (TLE) 0.3+0.005’ 2.3+0.057' 15+0.577" 45+0.577°
500 ppm (TLE) 0.28+0.0/ 2.140.057' 13+0.08 27+0.577°
1000 ppm (TLE) 0.31+0.005’ 2.6+0.00° 13+0.08 35+0.577°
Coliform x 10° lamb

Treatment Day 1 Day 4 Day 8 Day 12
Control 1.3+0.057 10.5+0.288¢ 61+0.577° 106+0.577°
250 ppm (TLE) 0.38+0.11 3.5+0.057' 11.5+0.288¢ 32+0.577°
500 ppm (TLE) 0.31+0.005" 5.5+0.152" 15+0.577" 31+0.577°
1000 ppm (TLE) 0.6+0.0/ 5.2+0.0" 18.5+0.288° 39+0.577°

Means bearing a similar subscripts denote no significant differences otherwise they differ significantly (P<0.01)

Table (4) Total plate count (T.P.C), psychrophilic bacteria count (PSY) and coliform count as affected by
different level of Thyme leaf extract on chicken patties stored for 12 days at 4°C

T.P.C. x 10° chicken

Treatment Day 1 Day 4 Day 8 Day 12
Control 8.4+0.05" 9.2+0.11" 13+1.15° 107+0.57°
250 ppm (TLE) 4.3+0.0° 4.7+0.0578 10+1.15" 61.+0.57°
500 ppm (TLE) 2.540.118 2.7+0.057¢ 3.5+0.0572 26+1.157
1000 ppm (TLE) 3.6+0.02 3.540.11° 3.7+0.0572 45+1.73°
PSY x 10°chicken
Treatment Day 1 Day 4 Day 8 Day 12
Control 6.2+0.05 8.5+0.12° 7+0.57° 93+0.57°
250 ppm (TLE) 3.1+0.08 3.4+0.118 4.8+0.03" 55+2.88°
500 ppm (TLE) 2.2+0.118 2.2+0.057¢ 2.5+0.118 26+0.0°
1000 ppm (TLE) 3.240.118 2.2+0.118 2.5+0.118 37+1.73°
Coliform x 10° chicken

Treatment Day 1 Day 4 Day 8 Day 12
Control 22+0.57¢ 31+0.57° 35+0.57° 83+1.73°
250 ppm (TLE) 11+0.57' 21+0.578 28+0.07 57+0.57°
500 ppm (TLE) 10+0.57' 17+0.57" 21+0.578 35+0.57°
1000 ppm (TLE) 12+0.0° 22+1.15% 26+0.07 44+1.15°

Means bearing a similar subscripts denote no significant differences otherwise they differ significantly (P<0.01)
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4. Conclusion

From the result obtained in the current work, it can be concluded that adding thyme extract especially at a rate of
500 ppm to lamb and chicken patties is effective in retarding oxidation rancidity and microbial growth for
storage period of 12 days at 4°c.
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