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Table 1 Unsaponifiable matters of hemp seed oil

. Total phenol (mg gallic Total Tocopherol .
(Y
Total Unsaponifiable Matter(%) acid /100g) (mg/100g) Total Sterol (mg/kg oil)
1.314+0.2 6832.88+43.22 178.73+6.76 2779.36+19.14
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Table 2 Antioxidant properties of DPPH. B-Caroten and FRAP

Method 50(ppm) 100(ppm) 150(ppm) 200(ppm) TBHQ
(%) DPPH 58.81+2.3° 75.32+£5.2° 82.53+3.4° 87.66+2.5° 86.13+3.6°
(%) p-Caroten 52.5+4.2° 68.69+6.2" 76.31+5.1° 80.28+8.7¢ 78.11¢+7.1¢
pmol/mg FRAP  835.61+17.9° 897.64+11.3° 1126.55£14.2°  1239.61+168%  1230.19+18.3¢

* different Small letters in each row represents a significant difference in the level of 5%.
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Table 3 Crude soybean oil properties

peroxide value

carbonyl value Unsaponifiable Todine value(g Acid value (milli equivalents
(1 mol/g oil) matter(%) 1,/100g oil) (mg KOH/kg oil) of oxygen/kg oil)
5.11£1.11 1.29+0.23 120+3.2 0.09+0.0 0.74+0.09
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Table 4 The variations of peroxide value of different samples during thermal process (meqO2 /kg oil)

time (h) 0 4 12 16 20 24
Ba
Soybean Oil 0.8740.0% 142305  254:07%  437£1.02%° 593055 2332038 2.09+0.35
+
Soybean Oil +TBHQ  0.83+0.05™  1.12+03%  136+023% 1.88+10.75° 2.55+0.61™ 2 '84Eb0'66 3.11£0.25™
Soybean Oil + =y 0310 08%  096£0.02%  1.14:04%  155:081% 1732009 1890445 310 9m
Unsaponifiable Matter

* different Small letters in each column represents a significant difference in the level of 5%.
* different large letters in each row represents a significant difference in the level of 5%.
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Fig 1 The variations of carbonyl value of different samples during thermal process
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Fig 2 The variations of Oxidative stability of different samples during thermal process

O oS (P<OOSICils s ine Sl ezl
fle o T sl sl dse w by b OlS S
Sl sle el B s e il Gl OS5
Al p Y cele b oensib Jple oSy s TBHQ
5 ohsas A Sl e OF Sl ey 5 oss Ul e Sl
E1 BB 0l ST 5,y b s 5 [or] G s
o= o855 s TBHQ ol o o Ve sl o5 OS]
Ll b (b ) w02 Sl SLS Sl g g )
L oaS sl olas s of @ sls L3 e 35e S
b Wy pled 5o b SLS S Jol> dul b Ol KIRNLY
ol DS 5 VL dals fped 5l al 158
Sl 8, uimmes ol alils g 55 sl O VL“J
SreS ek DLS S e s lipiL Sale OS5 sl
Ll o s 8 wzsls TBHQ sl sls o855 40 i

2, Cales Lol Jlags @kj

AR

Sl I p b ol DL 5 Ol k- V-Y
:‘Jf ol a3 VA gles o

ProeS SMae 4 o alS sl s s s oS s
Rs Esd e s eeb L ediS bl OLS S
S s 5l bS5 ol [E8] L o adsl O semlins)
D Bsh e el 035 e T b o Sy S
Lo V56 oy, ile flal 2 o sladedd 51 8 la
sk olS 5 sl glal sl o) 4 S ols Kol
Ly s [00] S el s ol T b6 i
YUSE s ol T b s o LS S Sl
L dsas a8 53 a8 358 e adalie ol ol el 0L
Gl g el aml il b LS 5 e Oley usdS
23l Hls pme (Sl ep 0 sleBl 5 lanl s okl ols 5
Sl e I oa L Wgad e Sl AT g i
L dals @ ye ojlgen bs 0l ule 55 Ll (P>0.05)zsln

ssbe ols s s TBHQ st 21 ool sla €50



\V‘\V)fu,@.iu\é o83 VA o ke L;\J&@L..p)f}.l&
35
30
)
S 25
E 20 Soybi Oil
E i Soybean Oi
s 15
=
g 10 -
Ay
5 Soybean Oil +
Unsaponifiable
O Matter
0 4 8 12 16 20 24
The heating time (h)

Fig 3 The variations of polar compounds of different samples during thermal process

Anchovy Oil. Food Technology & Nutrition,
9(1):49-60.

[2] Mohdaly, A.A.A., Sarhan, M.A., Mahmoud,
A., Ramadan, M.F. and Smetanska, L. (2010).
Antioxidant efficacy of potato peels and sugar
beet pulp extracts in vegetable oils protection.
Food Chemistry, 123:1019-1026.

[3] Igbal, S. and Bhanger, M. (2007).
Stabilization of sunflower oil by garlic extract
during accelerated storage. Food Chemistry,
100:246-254.

[4] Khabar, I. and Golestan, L. (2015). The
effect of aqueous extracts of olive leaves on
the thermal stability of canola oil. Journal of
Food Science and Technology,13(1):101-111.

[5] Erkan, N., Ayranci, G. and Ayranci, E.
(2008). Antioxidant activities of rosemary
(Rosmarinus Officinalis L.) extract, blackseed
(Nigella sativa L.) essential oil, carnosic acid,
rosmarinic acid and sesamol. Food Chemistry,
110:76-82.

6.Gonzalez-Montelongo, R., Lobo, M.G. and
Gonzalez, M. (2010). Antioxidant activity in
banana peel extracts: testing extraction
conditions and related bioactive compounds.
Food Chemistry, 119:1030-1039.

[7] Namiki, M. (1990).
Antioxidants/antimutagens in food. Crit. Rev.
Food Sci. Nutr, 29, 273.

YYv

S domi-t

2336 o LS 5GSBS g ol s
JLSGaly Jlge cides sls Bgs sl eslinwl L sl 45,
s ol Ll Gl 5 35581 0 S o3l sl
ezl Salo ols 5ol ol G_l:.’».;a.éﬁ)\} Sy
sl dspsS s o Jed OLS 55l VL pslie O35 1l s
Do an 538 503 558 ST 5Tl sbls s U 2
o=l SenST T cdle umen il o sl5T gls IS,
e 1 Cas 5 Jle (g Ol ST 2T L LS 5
ol il 5y S 5 g5 e sl Ol @L" ALs 4l TBHQ
Csad 53 aleS) i s dm s 2lS] s b e 06
Glaals o9, 0l 53l Sl OLS 5l oslidl LI dals
5 Kz (Rl ST 56,8 sl ol s e b LS S
g s s 53 ree Dl ST ST Ol e 4 S g2
K, 15 el

ch‘ -0

[1] Yekrang, A. and Javanmard, M. (2012).
Evaluation of Antioxidant Activity of
Grapefruit Seed Extract on the Stability of



el als 8, 0k 55U g sl slge SISt 2T 5 )

OLKan 5 (gdamee dsle

[18] McDonald, S., Prenzler, P. D., Antolovich,
M. and Robards, k. (2001). Phenolic content
and antioxidant activity of olive extracts. Food
Chemistry 73(1):73-84.

[19] Wong, M.L., Timms, R.E., and Goh, E.M.
(1988). Colorimetric determination of total
tocopherols in palm oil, olein and stearin.
Journal of the American Oil Chemists' Society,
65:258-261.

[20] Sabir, s.m., hayat, I. and gardezi, s.d.a.
(2003).estimation of sterols in edible fats and
oils. pakistan journal of nutrition, 2, 178-181.

[21] Esmaeilzadeh Kenari, R., Mohsenzadeh, F.
and Raftani Amiri, Z. (2014). Antioxidant
activity and total phenolic compounds of
Dezful sesame cake extracts obtained by
classical and ultrasound-assisted extraction
methods. Food Science and Nutrition, 2 (4):
426 — 435,

[22] Amarowicz, R., Pegg, R. B., Rahimi-
Moghaddam, P., Barl, B. and Weil, J. A.
(2004). Freeradical scavenging capacity and
antioxidant activity of selected plant species
from the Canadian prairies. Food Chemistry,
84(4),551-562.

[23] Benzie, LF.F., Strain, J.J. (1996). The
Ferric Reducing Ability of Plasma (FRAP) as
a Measure of “Antioxidant Power”: The FRAP
Assay. journal of Analytical Biochemistry ,
239(1): 70-76.

[24] AOCS. (1998). Official Methods
Recommended Practices of the American Oil
Chemists Society, 5th ed., Firestone, D. (ed).
AOCS: Champaign, IL.

[25] Farhoosh, R., and Moosavi, S.M.R. (2006).
Determination of carbonyl value in rancid oils:
a critical reconsideration. Journal of Food
Lipids, 13(3): 298-305.

[26]  Schulte, E. (2004). Economical
micromethod for determination of polar
components in frying fats. Eur J Lipid Sci
Technol, 106, 772-717.

[27] Shams, N., Fazilati, M. (2011). Evaluation
of Fatty Acids and Triacylglycerols
Composition and Physicochemical Properties
of Oils from Three Millet Varieties (Setaria
italica, Pennisetum miliaceum, and
Pennisetum typhoides) Arable of Iran. Iranian
food Science and Technology Research
Journal, 7(2): 121-128.

YYA

[8] Moure, A., Cruz, J. M., Franco, D.,
Dom()Anguez, J. M., Sineiro, 1.,
Dom()Anguez, H., JoseANuAnAez, M. and

Carlos Paraj, J. (2001). Natural antioxidants
from residual sources. Food Chemistry, 72,
145-171.

[9] Montserrat-de la Paz, S., Marin-Aguilar, F.,
Garcia Gimenez, M.D. and Fernandez-Arche,
M.A. (2014). Hemp (Cannabis sativa L.) seed
oil: Analytical and phytochemical
characterization of unsaponifiable fraction.
Journal of Agricultural and Food Chemistry,
62 (5): 1105-1110.

[10] Callaway, J.C. (2004). Hempseed as a
nutritional resource: An overview. Journal of
Euphytica, 140 (1): 65-72.

[11] Hazekamp, A. and Grotenhermen, F.
(2010). Review on clinical studies with
cannabis and cannabinoids 2005-2009.
Cannabinoids, 5(special issue):1-21.

[12] Shahverdi, M., Gharachorloo, M. and
Hosseini, E. (2011).Chemical Evaluation of
Oil Extracted from Hemp Seed. Food
Technology & Nutrition, 8(2): 52-60.

[13] Anwara, F., Latifa, S. and Ashraf, M.
(2006). Analytical Characterization of Hemp
(Cannabis sativa) Seed Oil from Different
Agro-ecological Zones of Pakistan. Journal of
the American Oil Chemists' Society, 83 (4):
323-329.

[14] Oomah, B.D., Busson, M., Godfrey, D. and
Drover, J. (2002). Characteristics of hemp
(Cannabis Sativa L) seed oil. Food Chemistry,
76,33-43.

[15] Da Porto, C., Voinovich, D., Decorti, D.
and Natolino, A. (2012). Response surface
optimization of hemp seed (Cannabis sativa
L) oil yield and oxidation stability by
supercritical carbon dioxide extraction. Journal
of Supercritical Fluids, 68 , 45— 51.

[16] Firestone, D. (1994). Official Methods and
Recommended Practices of the American Oil
Chemists’ Society, 4th edn, AOCS press,
Champaign,IL,

USA.

[17] Pazhouhanmehr, S. and Farhoosh, R.
(2016). Oxidation kinetics of common Kilka
(Clupeonella cultiventris caspia) oil in
presence of bene oils’ unsaponifiable matter.
Journal of Food Chemistry, 190, 748-754.



\VQVJ‘}{‘J.@.J Ao 692 N"\ o)Lo..\ir

&_i\.l.é Gm) f}.l&

oil. Journal of Phytother Research, 14(5):323—
328.

[37] Bahramikia, S. and Yazdanparast, R.
(2008). Effect of hydroalcoholic extracts of
Nasturtium officinale leaves on lipid profile in
high-fat diet rats. Journal of
Ethnopharmacology, 115 (1): 116-121.

[38] Shon, M.Y., Kim, T.H. and Sung, N.J.
(2003). Antioxidants and free radical
scavenging activity of Phellinus baumii
(Phellinus of Hymenochaetoceae) exteracts.
Journal of Food Chemistry, 82(4): 593-597.

[39] Standard and Industrial Research Institute,
edible oils and fats, soybean oil, Features,
1380.

[40] Naz, S.h., Sheikh, H., Siddiqi, R. and
Sayeed, S. A. (2004). Oxidative stability of
olive, corn and soybean oil under different
conditions. Journal of Food Chemistry, 88(2):
253-259.

[41] Albu, S., Joyce, E., Paniwnyk, L., Lorimer,
P. and Mason, J. (2004). Potential for the use
of ultrasound in the extraction of antioxidants
from Rosmarinus officinalis for the food and
pharmaceutical industry. journal of Ultrasonics
Sonochemistry,11 (3-4) : 261-265.

[42] Velasco, J., Andersen, M.L. and Skibsted,
L.H. (2005). Electron spin resonance spin
trapping for analysis of lipid oxidation in oils:
inhibiting effect of the spin trap phenyl-N-tert-
butylnitrone on lipid oxidation. Journal of
Agricultural and Food Chemistry, 53(5):
1328-1336.

[43] Blekas, G., Tsimidou, M. and Boskou, D.
(1995). Contribution of atocopherol to olive oil
stability. journal of Food Chemistry, 52(3):
289-294.

[44] Koski, A., Psomiadou, E., Tsimidou, M.,
Hopia, A., Kefalas, P., Wahala, K. and
Heinonen, M. (2002). Oxidative stability and
minor constituents of virgin olive oil and cold-
pressed rapeseed oil. journal of European Food
Research and Technology, 214(4): 294-298.

[45] Saguy, LS., Shani, A., Weinberg, P., and
Garti, N. (1996). Ultilization of jojoba oil for
deep-fat frying of foods. Lebensmittel-
Wissenschaft und Technologie, 29(5-6): 573-
577.

[46] Hasannia, M., Ariaii, P. and Fattahi, E.
(2016).The effect of extraction methods on
phenolic and tocophorol content and

AR

[28] Montserrat-de la Paz, S., Fernandez-Arche,
M.A., Angel-Martin, M., Garcia-Gimenez,
M.D. (2012). The sterols isolated from
Evening Primrose Oil modulate the release of
proinflammatory — mediators.  Journal of
Phytomedicine, 19(12): 1072-1076.

[29] Lou-Bonafonte, J.M., Arnal, C., Navarro,
M.A., Osada, J. (2012). Efficacy of bioactive
compounds from extra virgin olive oil to
modulate atherosclerosis development. journal
of Molecular Nutrition & Food Research,
56(7): 1043-1057.

[30] Klingberg, S., Ellegard, L., Johansson, I,
Jansson, J.H., Hallmans, G. and Winkvist, A.
(2013). Dietary Intake of Naturally Occurring
Plant Sterols Is Related to a Lower Risk of a
First Myocardial Infarction in Men but Not in
Women in Northern Sweden. The journal of
nutrition, 143(10): 1630-1635 [Epub ahead of
print].

[31] Silva, L., Pinto, J., Carrola, J. and Paiva-
Martins, F., (2010). Oxidative stability of olive
oil after food processing and comparison with
other vegetable oils. Journal of Food
Chemistry, 121(4): 1177-1187.

[32] Fromm, M., Bayha, S., Kammerer, D.R and
Carle, R. (2012). Identification and
quantitation of carotenoids and tocopherols in
seed oils recovered from different Rosaceae
species. Journal of Agricultural Food
Chemistry, 60(43): 10733-10742.

[33] Ivanov, S.A. and Aitzetmuller, K. (1998).
Tocopherol and tocotrienol 394 composition of
the seed lipids of a number of species
representing the Bulgarian flora. European
Journal of Lipid Science and
Technology(Fett/Lipid), 100(8): 348-352.

[34] Ahmadi, F., Kadivar, M. and Shahedi, M.
(2007). Antioxidant activity of Kelussia
odoratissima Mozaff. in model and food
systems. journal of Food Chemistry, 105(1):
57-64.

[35] Farhoosh, R., Haddad Khodaparast, M. H.,
Sharif, A. and Alavi Rafiee, S. (2012). Olive
oil oxidation: Rejection points in terms of
polar, conjugated diene, and carbonyl values.

Journal of Food Chemistry, 131(4),
1385-1390.
[36] Burits, M. and Bucar, F. (2000).

Antioxidant activity of Nigella sativa essential



el als 8, 0k 55U g sl slge SISt 2T 5 )

OLKan 5 (gdamee dsle

[49] Farhoosh, R. and Pazhouhanmehr, S.
(2009). Relative contribution of compositional
parameters to the primary and secondary
oxidation of canola oil. Journal of Food
Chemistry, 114(3): 1002—-1006.

[50] Farhoosh, R. and Tavassoli-Kafrani, M . H.
(2010) .Polar compounds distribution of
sunflower oil as affected by unsaponifiable
matters of Bene hull oil (BHO) and tertiary-
butylhydroquinone (TBHQ) during deep-
frying. Journal of Food Chemistry, 122(1):
381-385.

Yéo

antioxidant properties of dill extracts (Anethum
graveolens). Journal of Food Science and
Technology,13(57): 109-118.

[47] Farhoosh, R., Tavassoli-Kafrani, M.H. and
Sharif, A. (2011). Antioxidant activity of the
fractions separated from the unsaponifiable
matter of bene hull oil. Journal of Food
Chemistry, 126(2): 583-589.

[48] Sharayei, P., Farhoosh, R., Poorazrang, H.
and Haddad Khodaparast, M. H. (2011). Effect
of Bene Kernel Oil on the Frying Stability of
Canola Oil. Journal of American Oil hemists
Society, 88(5): 647-654.



JFST No. 78, Vol. 15, Sep 2018 ABSTRACT

Investigation of Antioxidant Effect of Unsaponifiable Matter from
Cannabis Sativa L Oil on Stabilizing of Soybean Oil

Mohammadi, A. 1, Esmaeilzadeh Kenari, R. =

1. Master Student, Department of Food Science and Technology, University College of Agriculture and Natural
Resources , Khazar Institute of Higher Education (Nonprofit- Nongovernmental), Mahmoud Abad. Mazandaran,
Iran
2. Ph.D, Associate Professor Department of Food Science and Technology,Sari Agriculture and Natural Resource
University, Sari, Mazandaran, Iran.

(Received: 2016/12/03 Accepted:2018/01/14)

With the concern of adverse effects of lipid oxidation on food deterioration and human health, the
antioxidant activity of unsaponifiable matters (USM) of hemp seed oil on soybean oil were evaluated by
comparing peroxide value, carbonyl value, polar compounds and oxidative stability in thermal
condition.Unsaponifiable matters of hemp seed oil was obtained 1.31% which tocopherol, strole and
phenolic compounds were 178.73 mg/100g, 2779.36 mg/kg and 6832.88 mg GA/100g, respectively.The
investigation results of antioxidants activity of USM using DPPH radical scavenging method, (-
caroten:linoleic acid bleaching assay and ferric reduction antioxidant power showed that by increasing in
USM, antioxidant activity were increased and USM in 200 ppm was similar to 100 ppm of TBHQ. In
thermal conditions, control samples showed higher oxidation indexes and antioxidant activity of USM
was higher than TBHQ. These results of this study suggest that USM of hemp seed oil may be used as
potential source of natural antioxidant in the application of food industry to prevent lipid oxidation.
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