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1. Oxidative Oil Stability Index
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Table 1 Effect of essential oils and TBHQ content on the OSI (hr) value of the black cumin seed oil.

Sample (ppm)* Rancimate (OSI) PF
Control** 13.1 Pr** 1f
TBHQ 100 17.6¢ 1.34¢

Rosemary 250 209a 1.59a

Rosemary 500 209 a 1.59a

Rosemary 750 21.0a 1.60 a

Rosemary 1000 20.4 ab 1.55 ab

Oregano 250 19.2 ¢ 1.46 ¢
Oregano 500 20.1b 1.53b
Oregano 750 20.3b 1.54b

Oregano 1000 20.1b 1.53b

Thyme 250 20.5 ab 1.56 ab
Thyme 500 20.0 be 1.52 be
Thyme 750 20.0 be 1.52 be
Thyme 1000 18.16d 1.38d

*Samples containing essential oils and TBHQ, ** Sample without any added antioxidants
*** Means within with different small and capital letters are significantly different (p < 0.05) in columns and
rows, respectively.
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Table 2 Effect of essential oils and TBHQ content (ppm) on the acidity (mgKOH/Kg oil) of the black
cumin seed oil.

Sample* Storage time (day)
1 30 60 90

Control** 1.8 aA*** 2.5bB 4.4 aC 7.7 aD
TBHQ 100 1.8 aA 2.6 abB 4.3 aC 7.8 aD
Rosemary 250 1.8 aA 2.7 aB 4.2 abC 7.5bD
Rosemary 500 1.8 aA 2.7 aB 4.1bC 7.5bD
Rosemary 750 1.9 aA 2.6 abB 4.4 aC 7.5bD
Rosemary 1000 1.9 aA 2.8 aB 4.2 abC 7.5bD
Oregano 250 1.8 aA 2.4bB 4.0 bC 6.8 cD
Oregano 500 1.7 aA 2.3bB 3.8cC 6.8 cD
Oregano 750 1.8 aA 2.5bB 3.9 bcC 6.9 cD
Oregano 1000 1.8 aA 2.5bB 3.9 bcC 6.8 cD
Thyme 250 1.7 aA 2.6 abB 4.3 aC 7.4 bD
Thyme 500 1.7 aA 2.5bB 4.3 aC 7.8 aD
Thyme 750 1.8 aA 2.5bB 4.2 abC 7.5bD
Thyme 1000 1.8 aA 2.7 aB 4.0 bC 7.4 bD

*Samples containing essential oils and TBHQ, ** Sample without any added antioxidants
*** Means within with different small and capital letters are significantly different (p < 0.05) in columns and
rows, respectively.
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Table 3 Effect of essential oils and TBHQ content (ppm) on the peroxide value (meqO2/Kg oil) of the
black cumin seed oil.

Sample* Storage time (Day)
1 30 60 90

Control** 4.2 aA*** 20.7 aB 48.3 aC 61.13 Ad

TBHQ 100 4.1 aA 52¢B 6.0 eC 7.3 Fd
Rosemary 250 4.1 aA 54¢B 6.3¢eC 8.19 Ed
Rosemary 500 4.3 aA 5.5eB 7.1dC 8.41 Ed

Rosemary 750 4.2 aA 4.9 eB 6.2 eC 7.1 Ed
Rosemary 1000 4.2 aA 7.4cB 10.0 beC 13.1 beD
Oregano 250 4.1 aA 6.3dB 7.5dC 11.6 Dd
Oregano 500 4.0 aA 7.0 cB 11.2bC 14.8 Bd
Oregano 750 4.2 aA 6.9 cB 10.8 bC 13.1 beD
Oregano 1000 4.2 aA 7.1 cB 9.6 cD 12.7Cd

Thyme 250 4.1 aA 5.0eB 7.1dC 8.3 Ed

Thyme 500 4.3 aA 5.4 ¢eB 7.5dC 8.8 Ed

Thyme 750 4.2 aA 5.1¢B 6.2 eC 7.8 Ed
Thyme 1000 4.0 aA 8.0 bB 10.3 bC 13.3 beD

*Samples containing essential oils and TBHQ, ** Sample without any added antioxidants.
*** Means within with different small and capital letters are significantly different (p < 0.05) in columns and
rows, respectively.
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Table 4 Effect of essential oils and TBHQ content (ppm) on the thymoquinone content (ppm) of the
black cumin seed oil.

Storage time (day)

Sample *

1 30 60 90

Control** 1670 aA*** 1450 dB 1400 d 1230 Ad
TBHQ 100 1660 aA 1581 bB 1504 Cc 1458 Fd
Rosemary 250 1672 aA 1550 cB 1502 Cc 1408 Dd
Rosemary 500 1684 aA 1557 bB 1500 Cc 1401 Dd
Rosemary 750 1680 aA 1604 bB 1564 Bc 1499 Dd
Rosemary 1000 1677 aA 1602 bB 1580 Bc 1491 bD
Oregano 250 1670 aA 1650 aB 1600 Ac 1573 aD
Oregano 500 1667 aA 1650 aB 1602 Ac 1586 aD
Oregano 750 1665 aA 1641 aB 1610 Ac 1580 aD
Oregano 1000 1660 aA 1653 aB 1624 Ac 1591 aD
Thyme 250 1681 aA 1594 bB 1541 Bc 1493 bD
Thyme 500 1674 aA 1590 bB 1583 Ac 1492 bD
Thyme 750 1676 aA 1602 bB 1598 Ac 1490 bD
Thyme 1000 1661 aA 1625 aB 1601 Ac 1499 bD

*Samples containing essential oils and TBHQ, ** Sample without any added antioxidants
**** Means within with different small and capital letters are significantly different (p < 0.05) in columns and
rows, respectively.
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Although synthetic antioxidants are effective in stabilizing oils against oxidation,
because of their negative effects on the health of consumers, their use are being
limited. Therefore, the use of natural antioxidants such as essential oils of some
plants is increasing. In this study, the effect of three types of essential oils of
oregano, thyme and rosemary as natural antioxidants at concentrations of 0 (control
sample) 250, 500, 750 and 1000 ppm and synthetic antioxidant hydroquinone tertiary
butyl (TBHQ) at a concentration of 100 ppm on the oil quality characteristics of
Nigella Sative seed oil (OSI index, peroxide value, acidity and thymoquinone
content) were evaluated on the extraction days, 30, 60 and 90 days of storage. The
results showed that the highest and lowest peroxide values were related to
antioxidant-free oil (61.13 meqO2/kg oil) and oil containing 750 ppm rosemary
essential oil (7.7 meqO2 / kg oil), respectively. The results also showed that the oil
samples did not differ significantly in terms of acidity (p <0.05). Thymoquinone as
the active ingredient of the oil was better preserved in oils containing essential oils,
so that the highest and lowest values were related to oils containing 750 ppm
rosemary essential oil (1684 ppm) and oil without antioxidants (1230 ppm),
respectively. In general, the results showed that rosemary essential oil at a
concentration of 750 ppm instead of TBHQ can be used to stabilize black seed oil
and maintain its properties.
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