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Table 1 Effect of ethanolic pre-treatment of seeds on acid value (mg NaOH/g oil) of the black cumin seed oil

Storage time (Day)

Sample”
1 30 60 90
Control 4.95+0.02%4 5.61+0.02%8 6.47+0.00% 7.09+0.01%°
1% Ethanol 3.87+0.01A 4.40+0.01°® 5.01+0.04%¢ 5.23+0.02P
3% Ethanol 3.85+0.02°4 4.24+0.02" 4.72+0.03 4.93+0.02°°
6% Ethanol 3.8+0.00 4.02+0.01%® 4.41+0.01%¢ 4.61+0.01%°

*Qil extracted from seeds without pretreatment (control sample) and from seeds pretreated with different levels (%)
of ethanol
Different small and capital letters shows significantly differences (p < 0.05) in columns and rows, respectively.
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Table 2 Effect of ethanolic pre-treatment of seeds on peroxide value (meq O,/Kg oil) of the black cumin seed oil

Storage time (Day)

Sample”
1 30 60 90
Control 5.10+0.03% 7.37+0.01%® 8.96+0.03% 9.84+0.01%°
1% Ethanol 4.02+0.02°A 5.98+0.03® 7.37+0.02¢¢ 8.16+0.04P
3% Ethanol 3.86+0.04°4 5.78+0.02"8 7.06+0.01°° 7.74%0.01°°
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6% Ethanol 3.50+0.01%A

5.37+0.02%8

6.49+0.01% 7.03+0.02%°

*Qil extracted from seeds without pretreatment (control sample) and from seeds pretreated with different levels (%)
of ethanol
Different small and capital letters shows significantly differences (p < 0.05) in columns and rows, respectively.
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Table 3 Effect of ethanolic pre-treatment of seeds on chlorophyll content (mg/Kg oil) of the black cumin seed oil

Storage time (Day)

Sample*
1 30 60 90
Control 14.29+0.01° 14.06+0.02°° 13.7520.01%® 13.3120.01*
1% Ethanol 18.47+0.00"° 18.15+0.01°° 17.71+0.01"® 17.08+0.02°*
3% Ethanol 20.31+0.02° 19.98+0.01° 19.32+0.01°® 19.1020.01
6% Ethanol 22.19+0.01%° 22.54+0.02% 21.44+0.01%® 21.21+0.00%

*Qil extracted from seeds without pretreatment (control sample) and from seeds pretreated with different levels (%)
of ethanol
Different small and capital letters shows significantly differences (p < 0.05) in columns and rows, respectively.
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Table 4 Effect of ethanolic pre-treatment of seeds on carotenoid content (mg/Kg oil) of the black cumin seed oil

Storage time (Day)

Sample*
1 30 60 90
Control 3.30+0.01%° 3.16+0.01% 3.13+0.01%® 3.06+0.00
1% Ethanol 4.08+0.01°° 3.75+0.01°° 3.68+0.00"® 3.60+0.01"
3% Ethanol 4.27+0.01°P 3.87+0.02%¢ 3.77+0.01%® 3.69+0.00%"
6% Ethanol 4.62+0.01%° 4.09+0.01% 3.93+0.01%® 3.86+0.01%

*Qil extracted from seeds without pretreatment (control sample) and from seeds pretreated with different levels (%)
of ethanol
Different small and capital letters shows significantly differences (p < 0.05) in columns and rows, respectively.
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Table 5 Effect of ethanolic pre-treatment of seeds on total phenolic content (mg caffeic acid/Kg of oil) of the black
cumin seed oil

Sample*

Storage time (Day)
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1 30 60 90
Control 156.01+0.01%* 170.72+0.01%® 184.23+0.01%° 200.07+0.01%°
1% Ethanol 400.02+0.01"* 416.030.01® 432.960.01°° 450.1620.01°°
3% Ethanol 406.33+0.01°* 424.54%0.01°® 441.630.01°¢ 469.54%0.01°°
6% Ethanol 413.93+0.01% 434.24+0.01% 454.83+0.01% 496.30+0.02°

*Qil extracted from seeds without pretreatment (control sample) and from seeds pretreated with different levels (%)
of ethanol
Different small and capital letters shows significantly differences (p < 0.05) in columns and rows, respectively.

5 oS BT SlS 5l s 4l (Sas o5 ()
5 ST, ol asbe sslas) L;uwﬂ as J e
LSy sde Hlae 055 YU [YY 5 F] sl 5Us.STs)
Coale s Llg e e o) 4 o sl 5 0
el 25y 53 sgmse b SLS S S LU
oLl @L"J sy OLAS AlS s gl 4 1y 5 S AL
)‘ f‘]"l""‘ &é«}) ‘U.ja..! J...:MS}J% Sde ﬁ.)l.s.a S sl
meq Ox/Kg ) J5bl doys Lol jlasd i wilsels
5 S s Dol 5ay V0 by (Y/8V=£/74 ol
o baigei plod G 53 GE ) wsed uolL Grames
=\ +/VA meq O/Kg 0il) J =8 o, a5l eIl s
2> 2 ol s Ve b s el 8y, LS
Gl ol o5 (Ls 0 031) 51 S ol a3 £0 sles

V] sl cillas gy ol bl

Y74

s O gajl —F—¥
slar s g, el Sl cnls) gl
ol OF 5l 3l S il 5 sllST a4 S1h
e B N O Fe L) WAL { BN W I PRIV P
Sl I Ol el s eausl IS
33 e 0L |y ol o3 b 53 85 O gralienS]
Slhles sk 5o 25 SU Sl 0 e S LIS e
sl solast ol das Ll ey, 5ol ~
ot oS 5wl e blye b cow alS

V15,80 3 G S 5 5 Lot il oo
& wlsol 31 sl sladisad Sy sde islis
3w &S Gosb il LI L, ol s Hsb
S ol S Sl am s PO sles jo s Sl sy )
e w3l 51 Sl 8y glad gl AnS 5 Sue
RS a4 o YL Ol JHUI L s Sl
Blsobw Sled i L3 J5Ul Aoy il Loy azils

S8 23l Gl sl e O el eSOk



V¥ J\JJA AR 092 AYA D)L&)'jl

12
10
_- 4D
£ e ¢ _mP
o) o AcbD
g 6 15 _mic - D)
E da___ax _pfB ac
2 Bmpih 2
= 4 TR
=
L]
= 2
[
g
B 0
1 2 3 4 5
Day

dbE

cDE
bDE

abDE

F
JEF—-JEF—-0F d
*

. EE 5 oF Control
piEf—A-bEF—A-bF— bF
aEF-aEF aF—< aF 1% Ethanol

3% Ethanol

6% Ethanol

7 8 9 10

Figure 1 Effect of ethanolic pre-treatment of seeds on the peroxide value (meq O,/Kg oil) of the black seed oil
during Schaal test (10 days at 65 °C).
*Qil extracted from seeds without pretreatment (control sample) and from seeds pretreated with different levels (%)
of ethanol
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ABSTRACT

ARTICLE INFO

Many scientific reports have been published about the health effects of black
cumin seed (Nigella sativa) oil such as anti-cancer, anti-diabetic, anti-
microbial, anti-inflammatory and antioxidant properties. However, one of the
main problems in extracting oil from black cumin seed (BS) is the low yield
and also the low quality of the extracted oil. Various methods such as
microwave treatment, roasting and soaking have been performed to improve
the extraction conditions and quality of BS oil before cold pressing. In this
study, BS was pre-treated with ethanol (70%) at O (control sample), 1, 3 and
6% and then oil extracted by cold press. Extracted oil qualitative characteristics
(acid value, peroxide value, chlorophyll content, carotenoid content and total
phenolic content) were assessed in production day and every 30 days during 90
days of storage. Also, oxidative stability of BS oil was measured by Schaal
test. The results demonstrated that by increasing the level of ethanol in the pre-
treatment of BS, acid value and peroxide value significantly (p < 0.05)
decreased and oxidative stability, chlorophylls, carotenoids and phenolic
contents of extracted oil significantly (p < 0.05) increased. Acid value and
peroxide value increased and chlorophyll and carotenoid contents due to
decomposition of their contents decreased during storage. Qil extracted from
BS pre-treated with highest level of ethanol had the lowest acid value (4.61 mg
NaOH/g oil) and peroxide value (7.03 meq O,/Kg oil) and the highest
chlorophyll (21.21 mg/Kg oil), carotenoid (3.86 mg/Kg oil) and total phenolic
(496.3 mg caffeic acid/Kg of oil) contents at the end of the storage. In
conclusion, the results showed that pretreatment of BS by ethanol before cold
pressing can be used to improve qualitative properties and stabilize the
extracted oil.

Article History:

Received:2023/4/19
Accepted: 2023/5/24

Keywords:

Nigella sativa L.,
Pre-treated with ethanol,
Cold press,

Oil

10.22034/FSCT.20.138.162
DOR: 20.1001.1.20088787.1402.20.138.13.5

*Corresponding Author E-Mail:
sodeifazadmard@yahoo.com

YVYY


mailto:sodeifazadmard@yahoo.com

