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			Abstract | The primary goal of this study was to ascertain whether Mentha piperitae folium and Zingiber officinale crude water extracts might be utilized to increase the sensory acceptability of old mutton, particularly the flavor. Three groups of mutton flesh were used in the study; one group had a plain marinade, while the other two groups received 5% fresh water extracts of either Mentha piperita folium or Zingiber officinale added to the plain marinade. All samples were marinated for 24 h at 4 °C before being cooked to a final core temperature of 75 °C using either moist or dry thermal processing. The fatty acid profile, pH value, objective color indexes, sensory characteristics, and marinade uptake were all measured in the raw mutton samples. Additionally, the cooked samples were examined for cooking loss, fatty acid composition, shear force, instrumental color parameters, and sensory analysis. The use of both extracts improved the overall sensory attributes, eliminated the unfavorable mutton flavor, improved the fatty acid composition, and produced a more stable color with a higher tenderness score. It has been concluded that the aqueous extracts of Mentha piperitae folium and Zingiber officinale can be utilized to improve the quality of old-aged mutton and facilitate its use in further processed meat products without color or flavor problems.
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			Introduction

			 

			Sheep meat is produced in numerous countries throughout the globe. Egypt produced 55782.68 tonnes out of the 16,209 kilotons of sheep meat produced worldwide in 2021 (FAO, 2021). Sheep are able to produce meat with substantial nutritional content, low fat and cholesterol, and higher levels of polyunsaturated fatty acids, all of which substantiate its nutritional value and potential health advantages. 

			 

			Consumer preference for a particular species of meat is mostly influenced by its quality characteristics, including sensory characteristics and safety (Watkins et al., 2013). Consumers’ post-cooking concerns are primarily limited to flavor and tenderness. Old-aged mutton has a more pronounced and unpleasant flavor which is the major contributor to mutton acceptability as a table meat or a raw meat material for manufacturing meat products (Echegaray et al., 2021). Additionally, the methods of cooking and, the temperature to which the meat is exposed have substantial impacts on the flavor which finally determines its consumer acceptability due to the changes and the flavor molecules released during thermal processing (Watkins et al., 2013). Moreover, consumers are showing an increased interest in the safety of their food (Jongen and Meulenbery, 2005), which forces the processors to utilize specific additives to increase the value and safety of their products to satisfy the consumer expectations for healthier food (Hsieh and Ofori, 2007). Due to the potential harm that synthetic compounds might cause to human health, the use of natural additives has become more popular in the food sector, therefore, the use of phytochemicals from plants to improve the quality of meat has grown in importance (Singh et al., 2015). 

			 

			Various plants and their extracts have bioactive compounds that mitigate the effects of the off-flavor of meat. Mentha piperita folium and Zingiber officinale are both commonly available worldwide. Mentha piperita folium is a medicinal herb that contains abundant levels of bioactive compounds e.g., polyphenols, phenols, terpenoids, and essential oils such as limonene, linalool, dipentene, azulene, and pulegone (Mohammadabadi, 2019). Moreover, Zingiber officinale contains a variety of bioactive substances e.g., thiol proteinase, that had antibacterial, antioxidant, and tenderizing effects (Saranya et al., 2016). Therefore, it is thought to be effective to use Mentha piperita folium and Zingiber officinale as straightforward, trustworthy, and efficient natural ingredients to enhance the overall sensory quality and eliminate the unfavorable mutton flavor. This study set out to ascertain how these natural extracts influenced the meat quality and the unfavorable sensory qualities of mutton.

			 

			Materials and methods 

			 

			Preparation of raw materials

			Forty-five hindquarters of five-year-old Baladi Rams raised in a private sheep farm were procured from El-Bassaten Municipal abattoir in Cairo governorate, Egypt immediately after slaughter and carcass preparation. After conditioning at 4 °C for 24 h, the right hindquarters of all carcasses were separated into individual muscles. The Quadriceps femoris muscles were chunked into 4x4 cm cubes (~150 g), which were then randomly allocated into three groups, and each group was then divided into three replicates.

			 

			The extracts of Mentha piperitae folium and Zingiber officinale were prepared using the technique outlined by Baker et al. (2013). Fresh Mentha piperitae folium leaves and Zingiber officinale roots were purchased from a local market in Cairo Governorate, Egypt. To eliminate extra moisture, Mentha piperitae folium leaves were gently cut apart, cleaned under running water, rinsed with distilled water, and then dried by air. Zingiber officinale roots were rinsed and peeled. About 400 g of both plants were mixed separately with 400 ml of distilled water and blended using a blender to obtain a homogeneous mixture. The mixture was run through three layers of gauze to obtain a 560 ml filtrate.

			 

			Application of the trial and thermal processing

			The sheep meat chops were divided into three groups with three replicates each, the 1st group received only a control marinade adjusted based on a preliminary study to contain 1.8% common salt and 0.3% sodium tripolyphosphate (Lombard and Lanier, 2011). The 2nd group was marinated with the same marinade in addition to 5% Mentha piperita folium, and the 3rd group was marinated with 5% Zingiber officinale. After treatment with the marinade, all groups were kept for 24 h at 4 C. Triplicate samples from each group were examined without previous thermal treatment, while the other chops were divided into two portions and cooked in two different ways. The 1st portion was packed in polypropylene bags, sealed, and cooked in a boiling water bath (Kottermann D-3165, Germany) to 75 ºC core temperature, while the 2nd was wrapped in aluminum foil and cooked in a hot air oven (HeraeusD-63450 Hanau, Germany) at 180 ºC to 75ºC core temperature. A hand-held thermometer (Hanna HI 985091-1, USA) with a needle thermocouple probe was used to measure the core temperature in the geometric center of the meat cub.

			 

			Investigations

			Both Mentha piperitae folium and Zingiber officinale extracts were assayed for their total phenolic contents and antioxidant capacities. Three raw chops from each treatment were examined in triplicate for marinade uptake, pH value, fatty acid profile, sensory qualities, and instrumental color. Additionally, cooked mutton samples were evaluated for cooking loss percentage, fatty acid content, sensory attributes, shear force, and instrumental color indexes in triplicate.

			 

			Determination of total phenolic content and antioxidant capacity of Mentha piperitae folium and Zingiber officinale extracts

			The total phenolic content (mg gallic acid equivalent/g) from both Piperitae piperitae folium and Zingiber officinale extracts was assayed using the Folin-Ciocalteu technique (Sarkis et al., 2014) using a standard curve developed by using 50-500 g/ml gallic acid solutions. The DPPH scavenging activity of both extracts was evaluated using the method of Brand-Williams et al. (1995) with the modification of Bursal and Gulcin, (2011). A freshly prepared working DPPH solution was prepared to achieve an absorbance of about 0.98±0.02 at 517 nm. A 00 μl of the plant extract was combined with 3 ml of the working solution and the absorbance was measured at 517 nm. A control was prepared as above without any sample. The scavenging activity was calculated by the following formula

			 

			% Radical Scavenging Activity = (Absorbance control – Absorbance sample) /(Absorbance control)× 100

			 

			pH value and marinated uptake of raw mutton 

			The initial weight of the meat (W1) and its recorded weight (W2) after the marination process was used to calculate the marinade uptake as described by Yusop et al. (2010). For evaluation of the pH value, a 5 g sample of each marinated meat chop was blended for 10-15 S with 20 ml of distilled water. Three readings for each sample were taken and the average was computed using a pH meter (Lovibond Senso Direct) with a probe-type electrode (Senso Direct Type 330) (Kandeepan et al., 2009).

			 

			Cooking loss percentage and shear force of cooked marinated mutton meat 

			The meat samples were appropriately weighed after being blotted using blotting paper just before cooking, then cooked, cooled, and weighed again after being blotted. The cooking loss (%) was calculated as the difference in the weights of the sample before and after cooking. For evaluation of the shear force, six 1.3 cm-diameter core samples from each steak were sheared with the longitudinal orientation of the muscle fibers. Each core was sheared once using a Warner-Bratzler shear force (WBSF) device on an Instron Universal Testing Machine (Model 2519 105; Instron Corp., Canton, MA, USA) with a 55-kg tension/compression load cell and a crosshead speed of 200 mm/min. An average shear force value was calculated and recorded for each sample (Shackelford et al., 2004).

			 

			Sensory analysis, instrumental color parameters, and fatty acid profile of raw and cooked mutton 

			Sensory analysis: The sensory analysis was carried out in a sensory laboratory that had partitioned cabinets and individual standard lighting conditions (ISO, 2007) following the guidelines of the American Meat Science Association (AMSA, 2016). Samples from each treatment were randomly assigned for sensory evaluation using a 9-point hedonic scale (9- extremely like to 1- extremely dislike). A total of 25 mutton meat familiar panelists (60% female/40% male, ages 25 to 35) in each assessment were asked to score the raw samples in terms of appearance, odor, consistency, and overall acceptability, as well as for appearance, flavor, juiciness, tenderness, and overall acceptability for cooked samples. In each sensory panel session, each panelist evaluated 3 samples and all the panelists evaluated all groups of the samples. Samples were presented and served to panelists with randomly coded digits.

			 

			Instrumental color: The color of mutton samples was measured using Croma meter (Konica Minolta, model CR 410, Japan) equipped with D-625 illuminant with a 52 mm diameter sphere size, 8 mm /11 mm aperture size, and 10° observer angle and calibrated with a white plate. Color was expressed using the Commission International de l’Eclairage (CIE) L*, a*, and b* color system. After 30 min bloom time, the color indexes of each sample surface at each time were measured using a portable colorimeter. The average score of triplicate experiments was recorded and expressed as CIE lightness (L*), redness (a*), and yellowness (b*) (Shin et al., 2008).

			 

			Fatty acid profile: The fatty acid content of the samples was extracted in duplicate using Hexane (Folch et al., 1957). The lipid extracts from each sample were saponified for 30 min at 60 °C with 40 ml/g of 0.5 N NaOH in methanol, and the boron trifluoride-methanol complex was then used to methylate the extracts into methyl esters (IUPAC, 1987). By turning the oil into fatty acid methyl esters, the composition of the fatty acids was ascertained. One ml of n-hexane was combined with 15 mg of oil, followed by one ml of sodium methoxide. The samples were chromatographed in a 110-210°C temperature range. The carrier gas (nitrogen) moved at a rate of 22 ml per minute. A known quantity of methyl laurate, an internal standard, was added to each sample. A standard of known composition was analyzed to verify the identity of the fatty acids in the samples. Fatty acid peaks determined by gas chromatography were then used to calculate the amount of individual fatty acids.

			 

			Statistical analysis

			The entire procedure for the marination of mutton flesh was replicated three times on different days, and measurements of relevant features were made for each batch in triplicate. Three distinct marinades were produced within each replication, followed by either moist or dry thermal cooking. The analysis of variance was performed on the mean values for the measured parameters using linear mixed models (LMM) by the SPSS software for Windows (SPSS 21.0 for Windows; SPSS Inc., Chicago, IL, USA). The marination treatments were treated as a fixed effect and batches as a random effect. Approximate F-ratio tests were run for each fixed effect with critical values set at P <0.05 for statistically significant effects. Predicted means and standard errors were calculated from the models. Pairwise comparisons between means were enabled by the calculation of the least significant difference at a 5% critical value. For each processing treatment, predicted means, standard errors, and the least significant difference at the 5% critical value of each attribute were calculated. Data for heat treatment values were analyzed using a two-way ANOVA with treatment and thermal type as the main effects. The means of the results were further compared using Least significant Difference “LSD” procedure to compare the differences between the groups at P < 0.05.

			 

			 

			 

			Table 1: Total phenolic content and antioxidant capacity (DPPH) of Mentha piperitae folium and Zingiber officinale extracts.

			
				
					
					
					
					
				
				
					
							Item
							Ginger
							Mint
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							Total phenolic compounds 
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							14.2b
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							71.6a

						
							
							29.9b

						
							
							4.85

						
					

				
			

			

			Differences between means with different superscripts exceed the estimate of the least significant difference at a 5% critical value. Comparisons were made on an individual trait level and are not applicable down rows.

			 

			Table 2: Value of pH and marinade uptake of raw marinated mutton meat from each treatment (control, ginger, and mint).
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							pH value

						
							
							6.0b
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							6.2a

						
							
							0.11

						
					

					
							
							Marinade uptake

						
							
							13.3b

						
							
							19.5a

						
							
							19.8a

						
							
							2.71

						
					

				
			

			

			Differences between means with different superscripts exceed the estimate of the least significant difference at a 5% critical value. Comparisons were made on an individual trait level and are not applicable down rows.

			 

			Table 3: Cooking loss and shear force (Newtons) of marinated mutton meat as affected by treatments and cooking methods. 
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							Dry cooking
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							Cooking loss (%)
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							50.6a

						
							
							46.7b
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							5.90

						
					

					
							
							Shear force (Newton)
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							6.55

						
					

				
			

			

			Differences between means with different superscripts exceed the estimate of the least significant difference at a 5% critical value. Comparisons were made on an individual trait level and are not applicable down rows.

			 

			Table 4: Sensory panel scores of raw marinated mutton meat samples with different treatments. 
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							Control
							Ginger
							Mint
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							Appearance
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							5.6b

						
							
							7.3a

						
							
							7.3a

						
							
							0.29

						
					

					
							
							Consistency

						
							
							6.7b
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							0.48

						
					

					
							
							Overall

						
							
							6.6b

						
							
							7.1a

						
							
							6.7b

						
							
							0.30

						
					

				
			

			

			Differences between means with different superscripts exceed the estimate of the least significant difference at a 5% critical value. Comparisons were made on an individual trait level and are not applicable down rows.

			 

			Results and discussion

			 

			Total phenolic content and antioxidant capacity of Mentha piperitae folium and Zingiber officinale extracts

			Polyphenols are organic compounds naturally present in a variety of fruits and vegetables. Polyphenols exhibit outstanding antibacterial and antioxidant properties because of their capacity to interact with protein molecules and create complexes that can prevent their oxidation (Munekata et al., 2020). In this regard, the data in Table (1) demonstrated a clear relationship between the DPPH scavenging ability and the polyphenol level of the tested extracts. Samples with a higher phenolic content displayed stronger antioxidant properties. With a total phenolic content of 45.1 and 14.2 mg GAE/g for Zingiber officinale and Mentha piperitae folium extract, respectively. The DPPH scavenging capacity assay revealed that the Zingiber officinale extract had higher antioxidant activity (71.6%) than the Mentha piperitae folium extract (29.9%). Oboh et al. (2012) attributed the strong scavenging activity of ginger to its content of antioxidant phytochemicals which also exhibited higher protective impacts. Moreover, a beneficial relationship between the total phenolic compounds and free radical-scavenging activity. Polyphenolic chemicals are strong hydrogen donors and also function well as antioxidants (Wangensteen et al., 2004).

			 

			pH value and marinate uptake of raw marinated mutton

			The marination procedure significantly changed the pH of the mutton samples. Zingiber officinale extract significantly (P <0.05) dropped the pH value to 5.9 compared with the control (6.0), whereas Mentha piperitae folium boosted the pH value to 6.2. Numerous studies have shown a connection between the pH value of meat and its ability to retain water (Garg and Mendiratta, 2006). In this respect, Zingiber officinale and Mentha piperitae folium considerably improve the quantity of the absorbed marinade, as demonstrated by the fact that both plant extract-treated meat groups significantly enhanced their marinade uptake when compared to the control group (P < 0.05). This result was consistent with that reported by Kaewthong et al. (2020), who found that goat meat treated with ginger juice had higher marinade uptake. In the meantime, there was no distinction between the two groups that had been marinated in Zingiber officinale or Mentha piperitae folium (Table 2). 

			 

			Cooking loss and shear force of marinated cooked mutton

			Data in Table (3) revealed that the cooking method had a significant impact on the cooking loss percentages, with cooking in hot air oven producing a much higher percentage as compared to moist cooking. These variations could be explained by the variations in pH value, marinade uptake, and Water Holding Capacity (WHC) of meat (Yarmand and Homayouni, 2009). Regardless of the cooking method, it was evident that the use of the plant extracts significantly decreased the cooking loss (P<0.05) over the control group. Mentha piperitae folium and Zingiber officinale extracts both have a hydrolyzing effect on collagen connective tissue, which increased the meat’s WHC and reduced the cooking loss because when meat is cooked, the connective tissue produces a gel-like material that blocks the intercellular capillaries and causes the meat to retain more water (Abdeldaiem et al., 2014).

			 

			The shear force of mutton samples marinated with extracts of Mentha piperitae folium or Zingiber officinale and then cooked with either moist or dry heat decreased significantly (P < 0.05) when compared to the control group (Table 3). In general, dry heat-cooked mutton flesh has a significantly (P <0.05) higher shear force value than moist heat-cooked ones because the components of both the muscle fibers and connective tissue were destroyed as a result of ginger’s potent proteolytic activity, which ultimately reduced the shear force (Nafi et al., 2013).

			 

			Sensory analysis 

			The sensory panel study of raw mutton (Table 4) showed that both treated meat groups had considerably (P< 0.05) higher panel ratings than the control group, with the distinctive mutton odor serving as the primary signal of declining mutton quality. Furthermore, samples treated with Zingiber officinale got significantly higher ratings (P < 0.05) than samples treated with Mentha piperitae folium. It was also evident that cooking the mutton marinaded with Mentha piperitae folium and Zingiber officinale improved all aspects of the eating quality with samples cooked with moist heat receiving higher evaluations than the samples cooked with dry thermal processing. The panelists also scored the Zingiber officinale -treated mutton cooked by dry heating significantly (P<0.05) higher scores for all sensory criteria when compared with the other groups. Moreover, moist heat cooking of both treated samples earned considerably (P <0.05) higher rankings for flavor, juiciness, tenderness, and overall acceptability as compared to the control. The obtained results confirmed the finding of Pawar et al. (2007) that treating goat meat with 5% ginger extract improved the sensory parameters compared to the control, untreated meat. Furthermore, Moeini et al. (2022) observed that the use of dry cooking significantly improved the tenderness, juiciness, and flavor of ginger extract-treated camel meat.

			 

			Instrumental color 

			In comparison to the control group, the raw mutton marinated with Mentha piperitae folium and Zingiber officinale had significantly (P <0.05) higher a* values, furthermore, Mentha piperitae folium had significantly (P <0.05) lower L* and b* values (Table 6). These findings corroborated those of Moeini et al. (2022), who found that marinading camel flesh in ginger extract greatly increased the a* value. The yellowness (b* value) of the mutton that had been marinated in Zingiber officinale was notably higher because of the yellow hue of the ginger extract. The relationship between meat color and its pH could be explained based on the paler color of the flesh results from the brightness reflection at the isoelectric point of the major meat proteins (pH = 5.8) (Hinkle, 2010). An acidic pH speeds up the conversion of myoglobin to metmyoglobin, giving the substance a lighter hue. Additionally, the reduced pH might have caused muscle protein denaturation, which would have increased light reflection (Alvarado and Sams, 2003). The instrumental color indices were affected by both the type of heat treatment and the contents of the marinade. Meat that had been treated with Mentha piperitae folium had a much lower a* value than meat that had been treated with Zingiber officinale. Furthermore, dry cooking after treatment with Zingiber officinale resulted in enhanced L*, b*, and a* values. Regardless of the method of cooking, the color analysis showed that adding Zingiber officinale extract considerably boosted the color of the meat in both raw and cooked samples.

			 

			Fatty acid profile 

			The data in Table (7) showed that total unsaturated fatty acids (TUFA) were more abundant than saturated fatty acids (SFA) in both raw and cooked mutton, and mono-unsaturated fatty acids (MUFA) content was the highest, whereas polyunsaturated fatty acids (PUFA) had lower concentrations. Canbay and Bardakci (2011) claim that this fatty acid profile is representative of the typical pattern observed in sheep flesh. The fatty acid composition 

			Table 5: Sensory panel scores of mutton meat samples as affected by treatments and cooking methods. 
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							Moist cooking
							Dry cooking
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							Control
							Ginger
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							5.7b

						
							
							7.3a

						
							
							5.7b

						
							
							5.6b

						
							
							7.0a

						
							
							5.0b

						
							
							0.75

						
					

					
							
							Flavor

						
							
							5.0c

						
							
							7.7a

						
							
							6.3b

						
							
							5.7c
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							5.9c

						
							
							0.86

						
					

					
							
							Juiciness

						
							
							6.7c

						
							
							8.0a

						
							
							7.0b

						
							
							5.3d
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							5.6d

						
							
							0.61

						
					

					
							
							Tenderness

						
							
							6.7b
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							Overall

						
							
							5.9c
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							6.2b

						
							
							0.45

						
					

				
			

			

			Differences between means with different superscripts exceed the estimate of the least significant difference at a 5% critical value. Comparisons were made on an individual trait level and are not applicable down rows.

			 

			Table 6: Instrumental color parameters of raw and cooked marinated mutton meat samples. 
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							Moist cooking
							Dry cooking
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							Ginger
							Mint
							Control
							Ginger
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							40.0c

						
							
							39.7c
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							55.6a
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							13.3b

						
							
							17.5a

						
							
							15.1c

						
							
							5.0f
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							8.0d

						
							
							8.2d

						
							
							6.9e

						
							
							1.31
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							4.4c

						
							
							3.9c

						
							
							2.1d
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							7.9b

						
							
							8.8a

						
							
							7.6b

						
							
							1.15

						
					

				
			

			

			Differences between means with different superscripts exceed the estimate of the least significant difference at a 5% critical value. Comparisons were made on an individual trait level and are not applicable down rows. L*: lightness a*: redness. b*: yellowness

			 

			Table 7: Fatty acid profile including heptadecanoic acid as an indicator for branched-chain fatty acids of raw and cooked marinated mutton meat samples. 
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							Moist cooking
							Dry cooking
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							Control
							Ginger
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							Control
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							47.4c
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							49.0a
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							4.64
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							45.9d

						
							
							49.6b
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							45.9d
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							5.29
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							5.7c

						
							
							5.4d

						
							
							0.98
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							56.0a

						
							
							56.4a

						
							
							49.0d

						
							
							50.9c

						
							
							51.9b

						
							
							48.9d
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							51.4b

						
							
							6.45
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							14.0a

						
							
							12.0c

						
							
							11.5d
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							13.0b
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							11.9bc
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							2.8b

						
							
							3.0a

						
							
							2.6b

						
							
							2.8b

						
							
							0.55

						
					

				
			

			

			Differences between means with different superscripts exceed the estimate of the least significant difference at a 5% critical value. Comparisons were made on an individual trait level and are not applicable down rows.

			 

			also revealed that the addition of the marinade significantly reduced (P <0.05) the SFA and increased the MUFA, PUFA, and TUFA. However, there was no obvious difference between the samples that had been treated with either Zingiber officinale or Mentha piperitae folium extracts. The results obtained by Mancini et al. (2017) recorded that the application of ginger powder to pork patties significantly increased the level of PUFAs. Regardless of the thermal processing technique, the fatty acid content of marinated mutton changed considerably (P <0.05) during cooking. Dry heat marginally enhanced SFA and MUFA levels while lowering PUFA, TUFA, and TFA levels in both treated meat groups as compared to the control group. The Zingiber officinale and Mentha piperitae folium-treated groups were similar to one another. When compared to the control group utilizing the moist cooking method, the SFA value in both the Zingiber officinale or Mentha piperitae folium-treated groups exhibited significantly higher (P <0.05) MUFA and TUFA values. The provided data also indicated that adding both extracts to the marinade greatly reduced the TFA levels. Additionally, cooking extracts-treated mutton caused a further decrease in TFA concentration, especially with moist heat. Therefore, meat should be cooked at low temperatures with the addition of antioxidants because cooking meat at high temperatures increases the risk of TFA production (Suleman et al., 2020). 

			 

			The lipid composition and fatty acid oxidation have a significant effect on the flavor of the meat. Aldehydes, ketones, and alcohol are examples of low molecular weight substances that can serve as odorants or Maillard reaction substrates (Bravo-Lamas et al., 2018). Meat is especially prone to oxidative alterations because it contains significant amounts of USFAs, particularly PUFAs. Mutton has higher lipid oxidation potentials than beef because it contains more USFAs (Suleman et al., 2020). Branch-chain fatty acids (BCFA), particularly 4-methyloctanoic (MOA) and 4-methylnonanoic (MNA) acids, which are members of the SFA group, have been identified as the primary components of the «mutton flavor» of cooked sheep flesh, especially from older animals. The presence of such a group of fatty acids generally makes the meat less appealing to consumers. Heptadecanoic acid (C17:0 FA), which is present in sheep fat, increases with animal age according to (Oriani et al., 2005). The favorable association between 4-methyloctanoic (MOA) and 4-methylnonanoic (MNA) and C17:0 FA, as shown by Watkins and Frank (2019), suggests that this FA may be used as a marker for these two BCFAs and the «mutton” flavor». Table (7) illustrated the correlation between heptadecanoic acid (C17:0 FA) and the addition of plant extracts, which resulted in a significant (P<0.05) reduction in heptadecanoic acid in comparison to the control. However, there were no discernible variations between the Zingiber officinale or Mentha piperitae folium. 

			 

			Conclusion

			 

			According to the data, the addition of both Zingiber officinale and Mentha piperitae folium crude water extracts enhanced the sensory qualities of old-age mutton meat by giving it flavor and taste, while also having a noticeable antioxidant effect (preventing lipid peroxidation) and a noticeable reduction in BCFA, as shown by a decline in heptadecanoic acid (C17:0 FA). Additionally, the addition of Mentha piperitae folium before moist cooking assisted in lowering unwanted TFA and improving the health impact of mutton meat, and the inclusion of Zingiber officinale and Mentha piperitae folium water extracts could have a significant financial impact because it could lower losses attributable to spoiling and also enable mutton to be used for processing various processed meat products.
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Abstract | The primary goal of this study was to ascertain whether Mentha piperitac folium and Zingiber officinale crude
water extracts might be utilized to increase the sensory acceptability of old mutton, particularly the flavor. Three groups
of mutton flesh were used in the study; one group had a plain marinade, while the other two groups received 5% fresh
water extracts of either Mentha piperita folium or Zingiber officinale added to the plain marinade. All samples were
marinated for 24 h at 4 °C before being cooked to a final core temperature of 75 °C using either moist or dry thermal
processing. The fatty acid profile, pH value, objective color indexes, sensory characteristics, and marinade uptake were
all measured in the raw mutton samples. Additionally, the cooked samples were examined for cooking loss, fatty acid
composition, shear force, instrumental color parameters, and sensory analysis. The use of both extracts improved the
overall sensory attributes, eliminated the unfavorable mutton flavor, improved the fatty acid composition, and pro-
duced a more stable color with a higher tenderness score. It has been concluded that the aqueous extracts of Menzha
piperitae folium and Zingiber officinale can be utilized to improve the quality of old-aged mutton and facilitate its use in
further processed meat products without color or flavor problems.
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INTRODUCTION Consumers’ post-cooking concerns are primarily limited to
flavor and tenderness. Old-aged mutton has a more pro-
nounced and unpleasant flavor which is the major contrib-
utor to mutton acceptability as a table meat or a raw meat
material for manufacturing meat products (Echegaray et

heep meat is produced in numerous countries through-
out the globe. Egypt produced 55782.68 tonnes out of
the 16,209 kilotons of sheep meat produced worldwide in

2021 (FAO, 2021). Sheep are able to produce meat with
substantial nutritional content, low fat and cholesterol, and
higher levels of polyunsaturated fatty acids, all of which
substantiate its nutritional value and potential health ad-
vantages.

Consumer preference for a particular species of meat is
mostly influenced by its quality characteristics, including
sensory characteristics and safety (Watkins et al., 2013).

al., 2021). Additionally, the methods of cooking and, the
temperature to which the meat is exposed have substantial
impacts on the flavor which finally determines its consum-
er acceptability due to the changes and the flavor molecules
released during thermal processing (Watkins et al., 2013).
Moreover, consumers are showing an increased interest in
the safety of their food (Jongen and Meulenbery, 2005),
which forces the processors to utilize specific additives to
increase the value and safety of their products to satisfy
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