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Abstract

Objective

Tarragon (Artemisia dracunculus L.) is a perennial aromatic herb widely used both fresh (leaves)
and dried as a culinary and medicinal herb. Its essential oil contains bioactive compounds with
estragole identified as the major component in the oil profile. It also contains flavonoids, phenolic
compound and carotenoids. Tarragon exhibits considerable medicinal potential, with essential
oils and extracts showing strong antibacterial effects and a wide range of bioactivities. The current
study aimed to know the effect of adding different concentrations of tarragon powder on some
microbial and chemical properties of minced meat patties stored at 4°C. The study also evaluated
the effect of tarragon powder on some physical properties, including cooking loss and cooking
yield of beef patties.

Materials and methods

During this study, different percentages of tarragon powder (1, 2, and 3%,) were added to the
minced beef patties and stored at a temperature of 4°C. Control treatment was minced beef patties

without any addition. Microbiological tests were conducted for ground meat patties after passing
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0, 3, 6 and 9 days from cold storage at 4° C. Statistical analysis was performed using GenStat
version 12.

Results

The results of the study indicated that tarragon powder significantly reduces microbial growth
and lipid oxidation in refrigerated beef patties during storage. After 9 days of storage, total
bacterial counts decreased from 296 x 10° CFU/g in the control to 75 % 10° CFU/g in patties
containing 3% tarragon powder. Similarly, TBA values decreased from 2.77 mg
malondialdehyde/kg in the control treatment to 1.55 mg malondialdehyde/kg in the 3% tarragon
treatment. Moreover, the results of the study indicated a significant increase in TBA values during
storage, indicating increased lipid oxidation. In addition, increasing tarragon concentration
significantly reduced cooking loss from 38.0% in the control to 17.93% in the 3% tarragon
treatment, while cooking yield increased from 61.88% to 82.07%.

Conclusion

The findings suggest that tarragon powder can be used as a natural antioxidant and antimicrobial
agent to improve the quality and extend the shelf life of beef patties during refrigerated storage.
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Introduction

Plants are considered one of the important natural resources in increasing people’s health
and quality of life. Herbal medicine contained natural ingredients which can promote healthy
lifestyles and relieve diseases (Alhasoon et al., 2026; Mohammadabadi et al., 2025). In recent
years, consumer concerns about artificial preservatives have increased, so they have become

increasingly interested in using natural plant-derived additives in meat products
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(Mohammadabadi et al., 2022; Vahabzadeh et al., 2020). Natural plants are rich in phenolic
compounds and essential oils. This makes them have strong antioxidant and antimicrobial
activities (Roudbar et al., 2015; Vahabzadeh et al., 2021). Therefore, they have become promising
alternatives to improve meat quality and extend shelf life (Tuasha et al., 2023). Artemisia
dracunculus L. (Tarragon or Estragon), belongs to the genus Artemisia (Zhmurko & Vashchenko,
2025). It is a species perennial herb (Harris et al., 2025). Tarragon (Artemisia dracunculus L.) is
a perennial aromatic herb widely used both fresh (leaves) and dried as a culinary and medicinal
herb. Its essential oil contains bioactive compounds with estragole identified as the major
component in the oil profile (Attar, 2025). It also contains flavonoids, phenolic compound and
carotenoids (Khadim et al., 2024). Tarragon exhibits considerable medicinal potential, with
essential oils and extracts showing strong antibacterial effects and a wide range of bioactivities
that contribute to its traditional therapeutic uses (Qadir et al., 2025). It also considers as
antioxidants (Khadim et al., 2024). In recent years, researchers looking for replaced sources of
antibacterial and chemical preservatives against bacteria and lipid oxidation in foods (Sweet et
al., 2024). Meat and its products are widely consumed all over the world (Eghtedari et al., 2025).
The problems are with the short storage period. This is because of lipid oxidation and degradation
of organoleptic agents change the flavor, color and texture of meat and meat products. Zhang et
al. (2024) mentioned that food spoilage and pathogenic bacteria could contaminate meat products
and result to health hazard and economic losses. On the other hand, using artificial antioxidants
with high activity such as TBHQ (tertiary butyl hydroquinone), can affect human health
(Esazadeh et al., 2024). Although several studies have investigated the antimicrobial and
antioxidant properties of medicinal herbs in meat products, limited information is available
regarding the effects of tarragon powder on the physicochemical, microbial, and cooking
properties of refrigerated beef patties. In particular, few studies have evaluated the influence of
different concentrations of tarragon powder on lipid oxidation, microbial stability, cooking loss,
and cooking yield during refrigerated storage. Due to the antioxidants and antibacterial properties
of tarragon, the current study aimed to evaluate the effects of different concentrations of tarragon
powder on the microbial, physicochemical, and cooking properties of beef patties stored under

refrigerated conditions.

Materials and methods
Beef was bought from a market in the holy city of Najaf. As for Tarragon, it was purchased
from the city of Mashhad - Iran. All the media used in the research was prepared by Hodeida -

India. The oil used in the cooking was sunflower oil.
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Preparation of tarragon powder: The purchased herb was taken dry and the grinding
process was done with an electric grinder and made into a fine powder. After grinding the fine
powder was stored at -18 "C until use.

Preparation of ground beef patties: Beef (thigh area) was obtained from a market in the
city of Najaf. Beef was chopped using sterile chopping machine. The ground beef quantity was
divided into four treatments represented as following: T1 represent as control (no tarragon added),
T2 (1% tarragon powder), T3 (2% tarragon powder) and T4 (3% tarragon powder). Then the
ground beef patties with different treatments were formulated at 100g per treatment. The samples
were placed in polyethylene bags and kept in the refrigerator at a temperature of 4 © C and for
periods of 0, 3, 6 and 9 days. All beef samples were obtained from the same cut (thigh region)
and prepared under identical conditions to minimize variations in fat content among treatments.

Microbiological tests: Microbiological tests were conducted for ground meat patties after
passing 0, 3, 6 and 9 days from cold storage at 4°C.

Samples preparation: Weigh 10 g of ground meat and mix well with 90 mL of peptone
water. Buffered peptone water was prepared according to standard microbiological procedures.
Serial decimal dilutions were prepared using sterile peptone water before plating. Spread plate
method was used for counting microorganisms (ASM, 2005).

Total count bacteria: Total bacterial count was counted according to the methods described
by Downes & Ito (2001). Plates were incubated at 34°C for 24-48 h before colony counting.

Coliform bacteria: Coliform bacteria count was counted according to the methods
mentioned by Downes & Ito (2001). Coliform bacteria were enumerated using Violet Red Bile
Agar (VRBA) and incubated at 34°C for 24 h. Typical colonies were counted and confirmed
according to Downes & Ito (2001).

pH Determination: The pH was determined according to the method published by ASTM
(2016) using pH meter by taking 5g from ground beef patties and adding 10 mL of distilling
water, mixed well using a blander for 2 minutes, and then filtration through cotton and pH
measured for the filtrate.

Weight loss during cooking: The percentage of weight loss during cooking was calculated
by cooking. Beef patties were cooked on a preheated hot plate at approximately 180°C for 8 min
with regular turning until the internal temperature reached 72°C (Vu et al., 2022). Cooking loss
(%) was calculated according to the following equation:

Cooking loss (%) = [(Weight before cooking (g) — Weight after cooking (g)) ~ Weight
before cooking (g)] x 100
Cooking yield (%) was calculated using the following equation:

Cooking yield (%) = [Weight after cooking (g) + Weight before cooking (g)] x 100
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Lipid oxidation analysis: Lipid oxidation was determined using the TBARS method
according to Colle et al. (2016). Briefly, samples were homogenized with trichloroacetic acid
(TCA) solution and reacted with thiobarbituric acid (TBA) reagent. The absorbance was measured
at 532 nm using a spectrophotometer. Results were expressed as mg malondialdehyde (MDA)/kg
sample using a standard curve prepared with malondialdehyde standards (Colle et al., 2016).
Approximately 0.5 g of each patty selected for oxidation analysis was cut on day 0, 3, 6 and 9
evaluated using the thiobarbituric acid reactive substances (TBARS). Three independent
replicates were prepared for each treatment, and all analyses were performed in triplicate. Samples
were homogenized for 2 min using a laboratory homogenizer at room temperature (25 + 2°C).
Serial decimal dilutions were prepared using sterile peptone water before plating.

Statistical analysis: The pH and thiobarbituric acid (TBA) values, as well as the results of
microbial assays, were analyzed as a factorial experiment using a completely randomized design
(CRD). The cooking yield and weight loss percentage data were analyzed as a simple experiment
using the same design. Comparisons between means were performed using the least significant
difference (LSD) test and Duncan’s multiple range test at a significance level of p < 0.05.

Statistical analysis was performed using GenStat version 12 (Payne, 2009).

Results and discussion

Total bacteria count for beef patties: Table 1 shows the average total bacterial counts for
beef patty samples. No significant differences were observed among treatments at day 0. The
table shows no significant differences in bacterial counts after processing, which is expected given
that the samples were cultured immediately after the mincing, mixing, and addition process, in
addition to the good quality of the meat. However, bacterial counts increased significantly after
three days of refrigerated storage at 4°C. While, the increase decreased significantly with
increasing percentage of tarragon powder added. On the sixth and ninth day of refrigerated storage
at 4°C, the number of bacteria also increased significantly for all treatments. But this increase was
significantly reduced with increasing percentage of tarragon powder added. Jaworska et al. (2021)
indicated that the addition of herbs such as thyme and oregano at a concentration of 0.5%
improved the microbial stability of minced meat by inhibiting the growth of Psychrotrophic
bacteria. The herbs also contributed to maintaining product quality for up to 10 days. In another
study, Macari et al. (2021) indicated that adding tarragon extract at a concentration of 0.1-0.2%
to sausage effectively contributed to reducing the total number of bacteria during refrigerated

storage.
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Table 1. Effect of different concentrations of tarragon powder on total bacterial counts (x10°

CFU/g) of beef patties during refrigerated storage at 4°C

Treatment Day 0 Day 3 Day 6 Day 9 Treatment Mean
Control  4.00 +0.30a 85.00 £ 6.30a 118.00 £ 8.85a 296.00 + 22.20a 125.88
1% Tarragon 1.50 £ 0.01a 32.00 + 0.21b 68.50 + 0.46b 140.50 + 0.94b 60.75
2% Tarragon 3.50 £ 0.21a 15.50 + 0.93c 46.50+2.79¢ 117.50 + 7.05¢ 45.75
3% Tarragon 1.50 £ 0.02a 7.00 £0.09d 18.50+0.25d 75.00+1.01d 25.50
Day Mean 2.62 35.00 63.00 157.25 —

Values are expressed as mean + standard deviation (n = 3). Different superscript letters within the same
column indicate significant differences among treatments at p < 0.05 according to Duncan’s multiple range
test. LSD for treatment = 4.509; LSD for storage days = 4.509; LSD for treatment X storage period
interaction = 9.017.

Total coliform bacteria for beef patties: Table 2 shows the average bacterial counts of
coliform bacteria in beef patty samples. The table indicates the absence of coliform growth after
processing, which is expected given that the samples were cultured immediately after mincing,
mixing, and adding, in addition to the good quality of the meat. However, the coliform count
increased significantly after three days of refrigerated storage at 4°C. However, this increase
decreased significantly as the percentage of tarragon powder added increased. On the sixth day
of refrigerated storage at 4°C, a significant increase in the total number of coliform bacteria was
observed for all treatments. But this increase was significantly reduced with increasing percentage
of tarragon powder addition. On the ninth day of refrigerated storage at 4°C, the increase in the
total number of coliform bacteria continued significantly for all treatments. This increase was
significantly reduced with increasing percentage of tarragon powder addition. Demirhan (2020)
indicated that adding turmeric to meatballs significantly reduced coliform bacteria at a

concentration of 4% compared to the control treatment.

Table 2. Effect of different concentrations of tarragon powder on total coliform bacteria

count (x10° CFU/g) in beef patties during refrigerated storage at 4°C

Treatment Day 0 Day 3 Day 6 Day 9 Treatment Mean
Control ND 32.50 +2.44a 45.00 + 3.375a 90.00 + 6.75a 41.88
1% Tarragon ND 10.50 £ 0.01b 16.50 £ 0.02b 60.00 + 0.06b 21.75
2% Tarragon ND 6.50+0.01c 12.50+ 0.01c 47.00 + 0.05¢ 16.50
3% Tarragon ND 2.00+0.01d 9.00 £ 0.02d 30.50 + 0.02d 10.38
Day Mean 0 12.88 20.75 56.88 —

Values are expressed as mean + standard deviation (n = 3). Different superscript letters within the same
column indicate significant differences among treatments at p < 0.05 according to Duncan’s multiple range
test. ND: Not detected.
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Chemical test for beef patties

pH value in beef patties: The results in the table 3 shows the effect of adding different
concentrations of tarragon herb on the pH of beef patties during refrigerated storage at 4°C. The
results showed that the pH of the beef patties was closed to each other after processing, ranging
from 6.64 to 6.67. However, the pH of both the treated and untreated patties increased
significantly after refrigerated storage at 4°C with increasing storage time. The reason for the
increase in pH with longer storage times in meats preserved at low temperatures is that
refrigeration encourages the growth of bacteria that break down protein and form amino acids.
This process then leads to the production of amino bases and amino groups (NH3), which raise
the pH of the preserved materials. The table also shows that this increase in pH decreased
significantly with increasing proportion of tarragon added compared to the control sample. The
decrease in pH values may be attributed to the inhibitory effect of tarragon added to beef patties
against food-degrading and spoilage microorganisms, due to its content of active compounds that
prevent microorganisms from carrying out their food-degrading and spoilage activity (Akarca &
Ceran, 2023). Although tarragon-treated samples exhibited slightly lower pH values compared to
the control, the differences were not statistically significant. This suggests that while tarragon
may suppress microbial growth to some extent, its effect on pH changes is limited under

refrigerated conditions.

Table 3. Effect of different concentrations of tarragon powder on pH values of beef patties

during refrigerated storage at 4°C

Treatment Day 0 Day 3 Day 6 Day 9 Mean
Control  5.67+0.0la 5.77+0.02a 6.01 +0.02a 6.40+0.0la —
1% Tarragon 5.66 £0.01a 5.74+0.0la 597+0.02a 6.25+0.02a —
2% Tarragon 5.66 £0.0la 5.71+0.0la 590+0.02a 6.19+0.02a —

3% Tarragon 5.64 £0.0la 5.69+0.0la 586=+0.0la 6.14+0.0la —

Values are expressed as mean + standard deviation (n = 3). Different superscript letters within the same
column indicate significant differences among treatments at p < 0.05 according to Duncan’s multiple range
test. Treatment and storage time interaction was not significant (NS).

TBA in beef patties: Table 4 shows the effect of adding different concentrations of tarragon
herb to minced beef patties on thiobarbituric acid values during refrigerated storage. The results
in the table showed that the TBA values immediately after manufacturing reached 0.29 mg
malondialdehyde/kg for all treatments. While, after three days of refrigerated storage at 4°C, a
significant increase in TBA values was observed for all treatments. However, this increase
decreased significantly with increasing proportions of tarragon added to the beef patties. This may

be attributed to the herb's natural antioxidants, which reduced oxidative damage to the fats during

605



o S,

Agricultural Biotechnology Journal, 2026, 18(3)

o

storage. This significant increase persisted with increasing refrigerated storage durations of 6 and
9 days. The value for the control treatment and treatments T1, T2, and T3 were 2.77, 1.93, 1.79,
and 1.55 mg malonaldehyde/kg, respectively. It is noted that the increase in TBA values decreased
significantly with increasing proportion of herb added. The study results showed that the control
sample had exceeded the permissible limits for TBA values from the ninth day of storage which
indicated that the limit is 2 mg malonaldehyde/kg according to acceptable limits reported in
previous studies. This type of meat is then considered invalid for consumption, while samples
containing varying concentrations of tarragon did not exceed permissible limits. This may be due
to tarragon containing active compounds that can contribute to reducing oxidative damage and
preserving the meat from spoilage (Ekiert et al., 2021). The reduction in TBA values observed in
tarragon-treated samples may be attributed to the presence of phenolic compounds and flavonoids
that act as free radical scavengers and inhibit lipid peroxidation. Similar findings were reported
by previous studies using herbal antioxidants in meat products, where natural plant extracts

effectively delayed oxidative deterioration during refrigerated storage.

Table 4. Effect of different concentrations of tarragon powder on thiobarbituric acid (TBA)

values (mg malondialdehyde/kg) of beef patties during refrigerated storage at 4°C

Treatment Day 0 Day 3 Day 6 Day 9 Mean
Control 0.29+£0.00a 0.75+0.00a 1.80+0.00a 2.77+0.00a —
1% Tarragon 0.29+0.00a 0.63+0.00b 1.22+0.00b 1.93+0.00b —
2% Tarragon  0.29+0.00a 0.60+0.00c 1.08 £0.00c 1.79+0.00c —
3% Tarragon 0.29+0.00a 0.54+0.00d 0.96+0.00d 1.55+0.00d —

Values are expressed as mean + standard deviation (n = 3). Different superscript letters within the same
column indicate significant differences among treatments at p < 0.05 according to Duncan’s multiple range
test.

Weight loss during cooking for beef patties: Table 5 shows the results of adding tarragon
herb powder to minced beef patties on the percentage of weight loss during cooking of the beef
patties. The results showed a significant decrease in the percentage of weight loss during cooking
for meat patties treated with tarragon powder compared to the control sample. The percentage of
weight loss during cooking for the control sample was 38.0%. While, for meat patties treated with
1% tarragon powder, the percentage of loss decreased significantly to 28.16%. When 2% of
tarragon powder was added, the percentage of loss reached 24.27%, and the percentage decreased
to 17.93% when 3% of tarragon powder was added. Alam et al. (2025) found that treating minced
beef with green tea extract resulted in a significant decrease in the percentage of weight loss
during cooking compared to the control sample. Dzudie et al. (2004) demonstrated that adding

essential oils of herbs such as rosemary and basil to beef patties had a significant effect on cooking

606



o S,

Al-Obaidi et al., 2026

o

weight loss. In addition, the results showed that samples containing the herbal additives exhibited
a change in water-holding capacity (WHC), a key factor determining the amount of weight loss
during cooking. A decrease in WHC was observed to lead to increased weight loss. While, some
of the herbal additives contributed to reducing weight loss by improving water binding within the

protein structure of the meat.

Table 5. Effect of different concentrations of tarragon powder on cooking loss (%) of beef patties

Treatment Cooking loss (%)
Control 38.00 + 2.854
1% Tarragon 28.16 £ 2.01¢
2% Tarragon 2427 + 1.85b
3% Tarragon 17.93 +0.98

Values are expressed as mean + standard deviation (n = 3). Different superscript letters within the column
indicate significant differences at p < 0.05 according to Duncan’s multiple range test.

Cooking yield for meat patties: Table 6 shows the results of the effect of adding tarragon
powder on the percentage of cooking yield in beef patties. The results showed a significant
increase in the percentage of cooking yield in the minced meat patties treated with tarragon
powder compared to the control sample, as the cooking yield in the control sample reached
61.88%. It is less than in the meat patties treated with tarragon powder, as the percentage of
cooking yield increased significantly with the increase in the percentage of tarragon added. The
sample to which 1% of tarragon powder was added gave a cooking yield of 71.84%. While, the
cooking yield in the sample to which 2% of tarragon powder was added increased significantly
to 75.73%. Then the cooking yield increased significantly to 82.07% when 3% of tarragon powder
was added. The decrease in cooking yield in the control sample may be due to the loss of moisture

and fat during the cooking process.

Table 6. Effect of different concentrations of tarragon powder on cooking yield (%) of beef

patties
Treatment Cooking yield (%)
Control 61.88£4.012
1% Tarragon 71.84 £4.11°
2% Tarragon 75.73 +£4.23¢
3% Tarragon 82.07 £ 5.024

Values are expressed as mean + standard deviation (n = 3). Different superscript letters within the column
indicate significant differences at p < 0.05 according to Duncan’s multiple range test.

607



o S,

Agricultural Biotechnology Journal, 2026, 18(3)

o

This decrease in cooking yield was less pronounced in the meat patties treated with tarragon
powder. These results are consistent with those of Asghar et al. (2023). They found a significant
increase in cooking yield when poppy seeds were added to beef meat patties. Yu et al. (2024)
demonstrated that adding herbs such as rosemary, turmeric, and bay leaves to beef patties
significantly reduced cooking loss and increased water retention, resulting in improved cooking
yield. These herbs also contributed to better texture and reduced fat oxidation, likely due to their
high content of phenolic compounds that enhance the meat's ability to retain water during heat
treatment.

Conclusion: According to the results of this study, it can be concluded that the addition of
tarragon powder can improve the microbial stability, oxidative stability and cooking properties of
beef cutlets during refrigerated storage at 4 °C. The antioxidant activity of tarragon is probably
due to the presence of phenolic compounds and its volatile components. These compounds
effectively reduce lipid oxidation and inhibit the growth of spoilage microorganisms in a
concentration-dependent manner. The results show that higher levels of tarragon (3%) have the
greatest effects in reducing microbial load, reducing lipid peroxidation, reducing cooking waste
and increasing cooking efficiency. It can be concluded that tarragon powder can be considered as
a promising natural ingredient for improving the quality and stability of beef cutlets. It may have
potential applications as a natural preservative in meat products. It is better to conduct more
research on sensory quality and consumer acceptance to confirm its industrial application so that

conclusions can be drawn with greater certainty.
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