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Table 1 Change in oil content of unroasted (MW-0) and roasted (MW-2.5, roasted at 2.5 min; MW-5,
roasted at 5 min and MW-7.5, roasted at 7.5 min) Hazelnut kernel.

Sample Roasting time (min) Oil content (%)
Hazelnut-0 Unroasw‘é (control) 50.17::0.24¢
Hazelnut- 2.5 RO;S;ed 50.61+0.86°
Hazelnut-5 Roassted 56.24+1.75°
Hazelnut-7 Roa;ted 66.20+1.12"

Each value is the mean + standard deviation of triplicate determinations. Values in each heating time with
different letters, are significantly different (p<0.05).
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Table 2 Change in color development of unroasted (MW-0) and roasted (MW-2.5, roasted at 2.5 min;
MW-5, roasted at 5 min and MW-7.5, roasted at 7.5 min) Hazelnut kernel oil.

Sample Roasting time (min) yellow units Red units
Unroasted Hazelnut (control)- MW-0 Unroasted (control)-0  20.16+0.76376* 1.254+0.35°¢
Roasted Hazelnut- MW-2.5 Roasted-2.5 20.24+0.69759° 1.20+0.28 ¢
Roasted Hazelnut- MW-5 Roasted-5 20.26+ 0.64291° 2.35+£0.49°
Roasted Hazelnut- MW-7.5 Roasted-7 20.25+0.57807*° 3.25+0.21°

Each value is the mean =+ standard deviation of triplicate determinations. Values in each heating time with
different letters, are significantly different (p<0.05).
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Table 3 Change in fatty acid profiles of unroasted (MW-0) and roasted (MW-2.5, roasted at 2.5 min;
MW-5, roasted at 5 min and MW-7.5, roasted at 7.5 min) Hazelnut kernel oil.

7.5 min 5 min 2.5 min 0 min fatty acid

% % % profile
7.03+0.1° 7.02+0.15° 7.33+0.12° 6.87+0.17° C6:0
0.26+0.05° 0.3£0.05 0.26+0.06° 0.27+0.05° Ce:l
0.06+0.025" 0.1+0.05° 0.09+0.05° 0.07+0.04° Cy7:0
0.08+0.03° 0.15+0.04% 0.07+0.04° 0.09+0.03%® Cr:1
3.79+0.08° 3.52+0.12° 3.76+0.0.75° 3.52+0.1° Ci5:0
77.77+0.075° 77.87+0.05° 77.43+0.95° 78.324+0.13° Cis:le
9.9+0.08" 10.16+0.12° 9.85+0.095" 10.18+0.02° Cis:2¢

0.09+0.05° 0.08+0.06 0.08+0.052° 0.12+0.1° C5:3n3
0.22+0.04° 0.21+0.03* 0.21+0.08* 0.18+0.02° C:0
0.16+0.06 0.16+0.1 0.15+0.08° 0.16+0.06° Cy:l
0.05+0.04° 0.05+0.05° 0.03+0.02° 0.04+0.35° Cp,:0

Each value is the mean + standard deviation of triplicate determinations. Values in each heating time with
different letters, are significantly different (p<0.05).

Sl del g 2 S Sladed S5 e
S s MW-0 & gas 55 IVANY Olsee o i) Cigile
Lo O gl ad (MW-2.5 6gad 3 IVV/EY Ol
Cigi2¢ Sdsd dwl LB 55 digm 5o L oglal 8

yYY

oeHle K Olge 4 Blg s 8 el By
Ghadss G355l s ol Ol (Kb Slio s Gl
5245 3500 ASU OIS e cplply sl B S L s b,

B3 sme o) O ladul sdee Cwd la wsel S



ol 5 bt S 5d sla Sy b5l

D_:ULQS LS"\““'}\ [BY 9 L&";L?“ UL,J ol

Jo 0 /8Y SFA Jluie MW-2.5 JLs 5 A8 s
solie s a5 7 4aY PUFA 5 7 vway MUFA
o otd Jlamial G e o) b o gladd
VAZE=AYNT) Sl dedd (Sl 8 5 a3 o e B
5 (VYN Small ol (VAT dnl S5
spde foo]ol eals S5 O(V/0-YNL) SOkl ad
Ga e ptss b o skl e sl
Aol S S a s e SR & et Lt
dowl Szadly (ONV=YVYL) dped S (VVA-ALL)
Gl ol s (1/0=Y/87) sl SGlizal 5 (8/V-V/YY)
[8¢]

l Jg il Oljme 9 oS 5 8 —Y-¥

5 oSl B Ope wip sl e SU L st
5SS (a3 v/ 0 Y0 o by sl £) OF Ll 2
oo Ol B pre E s b el gl Jpal Ol
Sl e sl B dols w4 Lo
ol LSl 0 G5 3ae 85, sl Jaal sdias |55
PPM) Js vl B Jols Ga3 5ae 5, sdes la
—QA/0Y PpM)  Jsawl Ls-5-A 0 ((VVEVFN-AY VY
ST-A 0 QOWXFA-WAL PPM) Js meeS (Ar/A
Jsbivlg 5 (E0/VY=0ANA ppmM)  JslalleSzal

A s (£8/00-08/8 »ppM)

TN s o 2S5 MW-0 55 TAVAA Oljs oy 2i0)
0 SLaady sl il o sladenl 5 MW-2.5 s
S s MW-2.5 jls s IVYY Ol o i) Cre:
Ol s e o S5 MW-0 L5 5 ZVAV Ol
D ey 4 BB re B o gladl S 5 S ol
L3 S5 ek Joote 355,00k Lo 5 03500 4t les
Babiker [YV sYo] cosls cilas Kos iz m=E LS
o 293,50 L les oS wisls 0l (2020) oK
Okd s o ladenl (g 5o i Dl psd sl
4 OLd gl auyly ) edes o ol byl s
A e Sl el s S el (S Al 5 S
Ahmadi Kamazani , Jelokhani Niaraki [Yo]
Sl 6358 sre sl Lhe o aS Wl ol (2022)
53 [TV] &S (0 oid o el S 5 5,0k law s
2 5 Q019) OLKes 5 Ji Loy oad ol Jtags,
G @ges Sl el Jlasaial diS 85, el S 5
23 s [EA] AL Jol (gead el e s
2 Sl it ple g 5 pe sla Shasy
055 oo Aol @n aler Soas o sla el S5
gl ot 5oV TumS ey, 5 [OVISS o5, (5]
A edalie (pbt) ani b o andp sla Wseld 3l el
SFA S slis 33 o otalin T sl 53 S shilen
YAAS VA oS5« MW-0,s PUFA ; MUFA
14784 5 YNYY N0 MW-T.5 s s/ VY 57,

Table 4 Change in sterol profiles of unroasted (MW-0) and roasted (MW-2.5, roasted at 2.5 min;
MW-5, roasted at 5 min and MW-7.5, roasted at 7.5 min) Hazelnut kernel oil.

7.5 min 5 min 2.5 min 0 min
Sterol sterol
ppm ppm ppm ppm
4.16+0. 9* 2.66+0. 8° 0.84+0.02° 1.82+0. 5° Cholesterol
77.19+1.1° 61.39+1.18°P™ 64.26x1" 64.9+1.3PP™ Campesterol
3.5+0.15" 3.03+1.1° 3.23+0. 8° 438+1.1° Campestanol
23.86+0. 85° 19.7+0. 79° 19.76+0. 9° 18.81+0. 5° Stigmasterol
28.85+0.19* 1.74+0. 5° 13.14+0. 3° 1.65+0.18° A5-campesterol
29.01+0.26° 19.41%0. 96° 22.64+1.15° 19.41+1.1° clerosterol
1307.42+0.52° 1141.310.89¢ 1231.34+1.71° 1200+1.88° B-sitosterol
54.4+0.28" 45.96+0.98° 44.5+1.46° 50.08+1.35" Sitostanol
98.53+0.28" 80.8£0.24° 93.97+0.45° 89.76+1.38° A-5-avenasterol
27.14+0.35° 15.31+0.54¢ 30.98+0.29° 18.32+1.56° A-5,24-stigmastadienol
40.72+0.26" 44.59+0.38° 58.19+0.28° 48.4+1.46 A-7-stigmastenol
24.28+0.26° 19.440. 96° 23.78+0.15° 31.18+1.1° A-7-avenasterol
0.04+0.05° 0.03+0.01¢ 3.88+0. 9° 45.31£0. 9° Other sterols

Each value is the mean =+ standard deviation of triplicate determinations. Values in each heating time with
different letters, are significantly different (p<0.05).
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Fig 1 Change in Iodine Value of unroasted (MW-0)
and roasted (MW-2.5, roasted at 2.5 min; MW-5,
roasted at 5 min and MW-7.5, roasted at 7.5 min)

Hazelnut kernel oil. Each value is the mean of
triplicate determinations. Values in each heating
time with different letters, are significantly
different (p<0.05).
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Fig 4 Change in peroxide Value (PV) of unroasted
(MW-0 min) and roasted (MW-2.5 min) Hazelnut
kernel oil.
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Fig 2 Change in Saponification Value of unroasted
(MW-0) and roasted (MW-2.5, roasted at 2.5 min;
MW-5, roasted at 5 min and MW-7.5, roasted at 7.5
min) Hazelnut kernel oil. Each value is the mean of
triplicate determinations. Values in each heating time
with different letters, are significantly different
(p<0.05).
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Fig 3 Change in DPPH free radical scavenging
capacity of unroasted (MW-0) and roasted (MW-
2.5, roasted at 2.5 min; MW-5, roasted at 5 min and
MW-7.5, roasted at 7.5 min) Hazelnut kernel oil.
Values in each heating time with different letters,
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Fig 5 Change in Anisidine Value (AV) of
unroasted (MW-0 min) and roasted (MW-2.5 min)
Hazelnut kernel oil.
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Fig 6 Change in Totox Value (TV) of unroasted
(MW-0 min) and roasted (MW-2.5 min) Hazelnut
kernel oil.
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The aim of this study was to evaluate the physicochemical characteristics
(extraction yield, color development, fatty acid profile, iodine value,
saponification value, phytosterol profile(, DPPH radical scavenging activity and
oxidative stability of cold pressed hazelnut oil extracted from microwave
pretreated kernels (0, 2.5, 5 and 7.5 min, 600 W). The results showed that
microwave pretreatment of persian hazelnut kernel increased the oil extraction
yield, color development and phytosterol contents of all oil samples. Also, no
significant differences (p=> 0.05) were observed during microwave pretreatment
in saponification value (188-191 mg KOH/g oil) and fatty acids profile of
hazelnut kernel oil samples. The predominant unsaturated fatty acids in oil
samples in all treatments were determined as oleic acid C18:1c (77.43-78.32%)
and linoleic acid C18:2¢ (9.85-10.18%), respectively. The predominant
phytosterols in oil samples in all treatments were determined as (3-sitosterol, A-
5-Avenasterol, Campesterol, A-7-stigmastanol and sitostanol. The highest
DPPH radical scavenging activity were observed in oil samples of MW-0
(90.62%) and MW-2.5 (89.94%), respectively. In addition, peroxide value,
anisidine value and totox value of control hazelnut oil (MW-0) and pretreated
hazelnut oil (MW-2.5) at an oven temperature of 160 °© C at 0, 3, 6 and 9 h
intervals were determined. Also oxidative stability index (OSI) was determined
by rancimat test at 120 ° C. The results indicated that microwave pretreatment is
a promising strategy for amplification of oil extraction yield and phytosterol
contents in obtained oil from persian hazelnut kernels.
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