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Evaluation of the Effects of Onion Extract (Alliium cepa L.), Lemon (Citrus limonum) Essential

QOils and Nisin on the Chemical Properties of Minced Quail Meat Stored at 8°C
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Abstract

Nowadays, many consumers prefer natural alternatives to chemical preservatives due to their potential
side effects, such as carcinogenicity, during production of foods or storage of food raw materials. This study
was conducted to investigate the influence of chemical factors on the spoilage of minced quail meat during
refrigerated storage (4°C) by adding different levels of onion extract, lemon essential oil, and nisin. The
experimental treatments included: a control group (without preservatives) and treatments containing onion
extract (at concentrations of 2.5, 5, and 10%), lemon essential oil (at concentrations of 2, 5, 10, 20, and 30
uL/gr), and nisin (at concentrations of 5, 10, and 20 pg/gr). Chemical tests including determination of
thiobarbituric acid (TBA), total volatile basic nitrogen (TVBN), peroxide value (PV), pH , and acidity were
performed on the stored samples at refrigeration temperature on days of 0, 1,3, 6,9, 12, 15, 18, and 21. The
results showed that all treatments had lower peroxide, TBA-reactive compounds, TVBN, and pH values
compared to the control group (P<0.05). However, the acidity index was higher in all treatments compared
to the control (P<0.05). Overall, the addition of onion extract, lemon essential oil, and nisin to refrigerated
minced quail meat exhibited an inhibitory effect on key factors contributing to chemical spoilage, with a

dose-dependent trend observed in all tests.
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Table 1- Results of the GC-MS analysis of the studied lemon verbena essential oil

olus o yd
Compound Area (%)

Limonene 53.57

alpha-Terpineol 14.69
beta-Pinene 8.23
alpha-Pinene 1.84
beta-Myrcene 1.51
alpha-Terpinolene 4.33
Terpinen-4-ol 3.38
p-Cymene 1.80
beta-Bisabolene 1.43
beta-Linalool 0.85
E-Citral 1.08
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Figure 1.1: The effect of lemon essential oil on the peroxide index in minced quail meat. Control: Minced quail

meat in each treatment. L2: Concentration of lemon essential oil (2 pL/g). L5: Concentration of lemon essential oil (5
pL/g). L20: Concentration of lemon essential oil (20 pL/g). L30: Concentration of lemon essential oil (30 pL/g).
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Figure 1.2: The effect of onion extract on the peroxide index in minced quail meat. Control: Minced quail meat
in each treatment. O2.5: Concentration of onion extract (2.5 percentage). O5: Concentration of onion extract (5
percentage). O10: Concentration of onion extract (10 percentage).
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Figure 1.3: The effect of nisin on the peroxide index in minced quail meat. Control: Minced quail meat in each
treatment. N5: Concentration of nisin (5 pg/g). N10: Concentration of nisin (10 pg/g). N20: Concentration of nisin (20

ng/g).
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Figure 1.4: The effect of lemon essential oil, onion extract, and nisin on the peroxide index in minced quail meat.
Control: Minced quail meat in each treatment. L: Concentration of lemon essential oil (nL/g). O: Concentration of
onion extract (percentage). N: Concentration of nisin (ng/g).
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Figure 2.1: The effect of lemon essential oil on thiobarbituric acid reactive substances (TBARS) in minced meat.
Control: Minced quail meat in each treatment. L2: Concentration of lemon essential oil (2 pL/g). L5: Concentration
of lemon essential oil (5 pL/g). L20: Concentration of lemon essential oil (20 pL/g). L30: Concentration of lemon
essential oil (30 nL/g).
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Figure 2.2: The effect of onion extract on thiobarbituric acid reactive substances (TBARS) in minced meat.

Control: Minced quail meat in each treatment. 02.5: Concentration of onion extract (2.5 percentage). OS:
Concentration of onion extract (5 percentage). 010: Concentration of onion extract (10 percentage).
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Figure 2.3: The effect of d nisin on thiobarbituric acid reactive substances (TBARS) in minced meat. Control:
Minced quail meat in each treatment. N5: Concentration of nisin (5 pg/g). N10: Concentration of nisin (10 png/g). N20:
Concentration of nisin (20 pg/g).
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Figure 2.4: The effect of lemon essential oil, onion extract, and nisin on thiobarbituric acid reactive substances
(TBARS) in minced meat. Control: Minced quail meat in each treatment. L: Concentration of lemon essential oil
(nL/g). O: Concentration of onion extract (percentage). N: Concentration of nisin (ng/g).
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Figure 3.1: The effect of lemon essential oil on total volatile basic nitrogen (TVBN) in minced quail meat during
storage at 8°C. Control: Minced quail meat. L2: Lemon essential oil at a concentration of 2 pL/g. LS: Lemon essential
oil at a concentration of 5 pL/g. L10: Lemon essential oil at a concentration of 10 nL/g. L20: Lemon essential oil at a
concentration of 20 puL/g. L30: Lemon essential oil at a concentration of 30 pL/g.
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Figure 3.2: The effect of onion extract on total volatile basic nitrogen (TVBN) in minced quail meat during
storage at 8°C. Control: Minced quail meat. O2.5: onion extract at a concentration of 2.5 percentage. OS: onion
extract at a concentration of 5 percentage. O10: onion extract at a concentration of 10 percentage.
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Figure 3.3: The effect of nisin on total volatile basic nitrogen (TVBN) in minced quail meat during storage at
8°C. Control: Minced quail meat. N5: nisin at a concentration of 5 percentage. N10: nisin at a concentration of 10
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Figure 3.4: The effect of lemon essential oil, onion extract and nisin on total volatile basic nitrogen (TVBN) in

minced quail meat during storage at 8°C. Control: Minced quail meat. L: Lemon essential oil concentration (uL/g).
O: Lemon essential oil concentration (percentage). N: Nisin concentration (ng/g).
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Figure 4.1: The effect of lemon essential oil on pH changes in minced quail meat during storage at 8°C. Control:
Minced quail meat. L2: Concentration of lemon essential oil (2 pL/g). L5: Concentration of lemon essential oil (5
pL/g). L10: Concentration of lemon essential oil (10 pL/g). L20: Concentration of lemon essential oil (20 pL/g). L30:
Concentration of lemon essential oil (30 pL/g).
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Figure 4.2: The effect of onion extract on pH changes in minced quail meat during storage at 8°C. Control:
Minced quail meat. O2.5: Concentration of onion extract (2.5 percentage). O5: Concentration of onion extract (5
percentage). 010: Concentration of onion extract (10 percentage).
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Figure 4.3: The effect of nisin on pH changes in minced quail meat during storage at 8°C. Control: Minced quail
meat. N5: Concentration of nisin (5 pg/g). N10: Concentration of nisin (10 pg/g). N20: Concentration of nisin (20

ng/g).
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Figure 4.4: The effect of lemon essential oil, onion extract, and nisin on pH changes in minced quail meat during
storage at 8°C. Control: Minced quail meat. L: Concentration of lemon essential oil (uL/g). O: Concentration of
onion extract (percentage). N: Concentration of nisin (ng/g).
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Figure 5.1: The effect of lemon essential oil on acidity changes in minced quail meat during storage at 8°C.
Control: Minced quail meat. L2: Concentration of lemon essential oil (2 pL/g). L5: Concentration of lemon essential
oil (5 pL/g). L10: Concentration of lemon essential oil (10 pL/g). L20: Concentration of lemon essential oil (20 pL/g).

L30: Concentration of lemon essential oil (30 pL/g).
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Figure 5.2: The effect of onion extract on acidity changes in minced quail meat during storage at 8°C. Control:
Minced quail meat. O2.5: Concentration of onion extract (2.5 percentage). O5: Concentration of onion extract (5
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Figure 5.3: The effect of nisin on acidity changes in minced quail meat during storage at 8°C. Control: Minced
quail meat. N5: Concentration of nisin (5 pg/g). N10: Concentration of nisin (10 pg/g). N20: Concentration of nisin

(20 pg/g).
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Figure 5.4: The effect of lemon essential oil, onion extract, and nisin on acidity changes in minced quail meat

during storage at 8°C. Control: Minced quail meat. L: Concentration of lemon essential oil (uL/g). O: Concentration
of onion extract (percentage). N: Concentration of nisin (ng/g).
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