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Introduction

Waste recycling is one of the most important 
methods highlighted in research for the 

purpose of obtaining new environmentally friendly 

products, and essential oils are one of these materials, 
which are active chemical compounds characterized 
by being materials extracted from citrus peels and 
described as active chemical compounds that inhibit 
the growth of many organisms. Microscopic ones 
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0.17% for the milk drink samples containing 0.5 and 1. µL/L respectively, followed by a non-significant 
State the P-value used to determine statistical significance As for the microbial properties of the product, 
it showed no There was growth in the values ​​of the total number of coliform bacteria, yeasts, and molds. As 
for the estimated numbers of lactic acid bacteria, it was shown that there was a significant increase in the 
values ​​during the first seven days of storageThe highest acidity values were recorded in the control treatment, 
reaching 51 × 10-⁴, compared to 45 × 10-⁴ and 37 × 10-⁴ in the treated samples. These values subsequently 
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milk is considered the least adulterated form among 
dairy products and is produced by fermenting 
pasteurized milk using lactic acid bacteria. In addition 
to being natural antioxidants, these bacteria exhibit 
beneficial effects, particularly against pathogenic 
microorganisms As for Shenina, it is one of the dairy 
drinks consumed in Iraq, Turkey and Iran (Koksoy 
and Kilic, 2003). Essential oils can affect the activity of 
starter bacteria during storage, and that consumption 
Large quantities of these products indicate achieving 
a better lifestyle because this product contains lactic 
acid bacteria, which are described as vital enhancers. 
(Mohmoudi et al., 2012), and Shehata et al. (2020) 
indicated in their study that the use of essential oils in 
foods is an appropriate method to reduce the effect of 
preservatives on food quality characteristics.

Limonene, which is the active ingredient in lemon oil, 
constitutes about 32-98% of the active substances that 
make up lemon oil, which are monocyclic terpenes 
(Gobato et al., 2015).

Materials and Methods

Oil extraction: The oil was extracted using the 
hydrodistillation method using a clavenger unit, and 
based on what was stated in (Rasouli et al., 2021), 
the oil samples were kept in opaque glass containers 
under refrigeration until analysis of their physical and 
chemical properties was conducted and the research 
was carried out.

Chemical and physical properties of the oil
•	 Relative density: It was estimated using a 20 

ml density bottle and according to the method 
(Agapin, 2017)

•	 Acidity value: The total acidity of the oil was 
measured according to AOAC (2000).

•	 Peroxide value: The peroxide number of the oil 
was estimated based on what was stated in AOAC 
(2008).

•	 Relative viscosity was determined following the 
method described (IUPPC, 1991), using a 20 mL 
pipette to measure the time required for the oil to 
drain, followed by a similar measurement using 
water for comparison.

•	 Smoking point: It was estimated according to 
what was stated in Firestone (2009) by placing 
an amount of oil on a hot metal surface and 
calculating the temperature at which white smoke 
begins to appear using a thermometer.

Manufacture of diluted yoghurt drink (Shenina) 
flavoured with lemon oil. The diluted yogurt drink was 
manufactured according to the method mentioned 
(Younis, 2022). Modify to different concentrations 
of lemon peel oil were added (0, 0.5, 1) microliters/
liter of the diluted yoghurt drink were added, then all 
samples were stored in The refrigerator temperature 
was 5°C for 21 days, and tests were taken every 7 days 
for 21 days.

Chemical tests during storage
•	 Estimation of the peroxide number: The values ​​of 

the peroxide number in the product were estimated 
according to the AOCS Method (2009) Cd-8-53

•	 Estimation of total acidity: The percentage of total 
acidity in the product was estimated according to 
the method mentioned before (Hool et al., 2004).

Microbial tests
•	 Estimating the total number of lactic acid bacteria: 

After preparing the cuttings and preparing the 
nutrient medium (Man Rogosa Sharpe media) 
(MRS), the plates were poured, inoculated with 
samples, and incubated at 37°C for 48 hours under 
anaerobic conditions. Lactic acid bacteria were 
calculated by multiplying (number of colonies × 
reciprocal of dilution) (Abdelsalam and Akdo, 
2023)

•	 Estimating the number of coliform  bacteria: The 
presence of coliform bacteria was determined 
using MacConkey Agar medium, following the 
method described by Younis (2022), 3 Estimating 
the numbers of yeasts and molds using Potato 
Dextros Agar, growing colonies were counted at 
37 °C for 48 hours (Difco, 1984).

Sensory evaluation
The diluted yoghurt drink with added concentrations 
of lemon oil was sensory evaluated during the 21-
day storage period according to the model proposed 
(Younis, 2022).

Statistical analysis
The results were analyzed statistically according to 
the CRD randomized design system and according 
to the (SAS, 2001) program.

Results and discussion

Table 1 shows some of the physical and chemical 
properties of lemon peel oil. From it, we note that 
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the specific gravity, relative viscosity, and smoking 
point reached 0.920 and 1.154 centipoise at 120 °C, 
respectively. The acidity number reached 6.50 mg koH 
per gram of oil, and the peroxide number reached 
52.6 m Eq. Oxygen per kg of oil, and the results 
obtained are consistent with what was indicated by 
Etta-Francis et al. (2022) and Al-Obaidi (2023) in 
their studies on the same topic.

Table 1: Some physical and chemical properties of lemon 
peel oil under experiment.
The attribute Value
Relative density 0.920
Relative viscosity (centipoise) 1.154
Smoking point (°C) 120
Acid Value (mg KoH/g) 6.50
Peroxid Value (O2 meq/kg) 52.6

Table 2 shows the total acidity values ​​of the milk 
drink upon storage, and from it we notice a non-
significant increase in the values ​​until the first week 
of storage. It is worth noting that the total acidity of 
the comparison sample was higher than the acidity of 
the other treatments, which shows the effect of the 
essential oil on bacterial growth, in particular Lactic 
acid bacteria (Ambrosio et al., 2019), The highest 
values were observed in the control treatment after 
7 days of storage, amounting to 0.27%, compared to 
0.20% and 0.17% for the treatments containing 0.50 
and 1 μmol/L, respectively. The lowest values were 
recorded on the first day of storage. This indicates a 

gradual increase in the measured parameter over the 
storage period, with the control treatment showing 
the highest levels, while the treatments with added 
concentrations exhibited relatively lower values.

It reached 0.12% for all Transactions. These obtained 
results are consistent with what was stated by Thabet 
et al. (2014) that the number of lactic acid bacteria 
has a role in the development of acidity. It must also 
be noted that the diluted milk product fell within the 
limits of the standard specification (CXS3332R) for 
the year 2018 regarding diluted milk drink, which 
states: That the total acidity exceeds 0.7%.

Table 3, we notice that the peroxide number values 
for the milk drink during storage, where the values 
increased non-significantly during the storage period, 
and the highest values were for the comparison 
treatment at the end of the storage period, which 
amounted to 5.56% mg/kg oil, and the lowest for the 
treatments in 1 day of storage, which amounted to 
4.48. For all transactions.

From the above, it becomes clear to us the effect of 
lemon oil as an antioxidant compared to the control 
treatment, where We can say that it worked to reduce 
oxidation reactions, which reduced the value of the 
peroxide number when compared to the control 
treatment, especially at concentrations of 1 microliter/
liter. These results are consistent with what was 
indicated by (Farahmandfar et al., 2018), who stated 
that the essential oil, when added at concentrations of

Table 2: Total acidity values ​​for diluted yogurt drink to which concentrations of lemon peel oil were added during 
storage.
The amount of oil added is in 
microliters/ litre

1day 7 day 14 day 21 day Effect of addition 
ratio

Standard sample 0.12±0.05b 0.27±0a 0.26±0.05ab 0.26±0.02ab 0.227a
0.5 0.12±0.05b 0.20±0.07ab 0.18±0.11ab 0.17±0.02ab 0.167ab
1 0.12±0.05b 0.17±0.028ab 0.17±0.028ab 0.15±0.07ab 0.152b
Storage effect 0.12b 0.21a 0.20a 0.19a

Table 3: Peroxide values ​​for samples of diluted yoghurt drink to which concentrations of lemon peel oil were added 
during storage.
The amount of oil added is in 
microliters/ litre

1 day 7 day 14 day 21 day Effect of 
addition ratio

Standard sample 4.88±0.11 c 4.95±0.07 c 5.3±0.14 B 5.56±0.04 a 5.176a
0.5 4.48±0.02 e 4.56±0.07 de 4.63±0.14 De 4.9±0.14 c 4.64b
1 4.48±0.14 e 4.5±0.14 e 4.56±0 De 4.75±0.07 dc 4.57b
Storage effect 4.61c 4.66c 4.83b 5.071a
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Table 4: Total number of lactic acid bacteria for diluted milk drink samples to which concentrations of lemon peel oil 
were added during storage.
The amount of oil added
 is in microliters/litre

1day 7 day 14 day 21 day Effect of 
addition ratio

Standard sample 10±2.828 e 51±7.071 a 50±2.828 A 44±5.656 ab 38.75 a
0.5 10±2.828 e 45±7.071 ab 38±2.828 Bc 30±7.071 cd 30.75 b
1 10±2.828 e 37±4.424 bc 25±7.071 D 22±2.828 d 23.5 c
Storage effect 10c 44.33a 37.66b 32b

1600 ppm, It can act as a better antioxidant than BHT 
in stimulating fat oxidation, so it can be an alternative 
to it. Likewise, Through the amount of added essential 
oil, we notice a clear difference between the control 
sample and the samples to which essential oil was 
added, as the peroxide number value decreased with 
increasing concentration of added lemon oil, reaching 
4.64 and 4.57 compared to 5.76 for the control 
sample and 0.5 and 1 microliter per liter, respectively. 
Ibrahim (2021) and Zhong et al. (2018) have shown. 
Oxidation reactions are faster in the environmental 
environment due to the transfer of copper ions to the 
granule shell during coolant storage

Preparation of colon bacteria
No growth of coliform bacteria was detected in any 
of the treatments throughout the storage period. This 
can be attributed to the stringent sanitary conditions 
maintained during the manufacturing process, 
as well as the effectiveness of the heat treatment 
(pasteurization), which was sufficient to eradicate this 
bacterial species The milk was pasteurized at 85°C 
for 15 minutes, then cooled to 45°C, and then the 
essential oil was added at the concentrations used in 
the research (Zeena et al., 2023).

Preparation of yeasts and molds
No growth of yeasts or molds was observed for all 
treatments because pasteurization was sufficient to 
eliminate them, as well as because health conditions 
were followed during manufacturing.

Total number of lactic acid bacteria
From Table 4, which indicates the total number of 
lactic acid bacteria. The comparison is 52 x 10-4 for 
all treatments. Sources indicate that the numbers of 
lactic acid bacteria increase during the first ten days of 
storage (Younis, 2022; Colakogh and Gusoy, 2011).

While Table 5, which includes the results of the 
sensory evaluation of yogurt drink samples treated 
with concentrations of lemon peel oil during storage, 

it becomes clear to us at the end of the storage period 
that the residents preferred the samples treated with 
0.5 microlitres/litre and obtained 81% after 21 days 
of storage. Compared with the control treatment, 
which obtained 41%, and the 1 microliter/liter 
treatment, which obtained 52.5% of the above, it 
can be said that lemon peel oil helped enhance the 
flavor of the diluted milk drink (Shenina) and It is 
preferred by consumers, in addition to improving the 
product’s properties, and this is consistent with what 
was mentioned by Abdulsalam and Akdo (2023) and 
Abdulsalam and Alobidy (2024).

Table 5: Total sensory evaluation scores for samples of 
diluted yoghurt drink to which concentrations of lemon 
peel oil were added during storage.
The amount of oil added is in 
microliters/litre

day 1 7 day day 14 Day 21

Standard sample 96.5 92.5 74.5 41
0.5 97.5 92 95 81
1 94 88.5 73 52.5

Conclusion

The research results we obtained show that the 
effect of lemon oil added to diluted yogurt drink 
stored in the refrigerator for 3 weeks was clear in 
the chemical properties (total acidity and peroxide 
number). Microbial by controlling the non-increase 
in total acidity was through the significant decrease 
in lactic acid bacteria, especially at the concentration 
of 1 microliter of lemon oil/litre. As for the sensory 
evaluation results, they showed consumers’ preference 
for the sample containing 0.50 microliter of lemon 
oil/litre of diluted yoghurt drink compared to other 
samples at the end of the storage period references.
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