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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) walnut kernel.

Sample Roasting time (min) oil content (%)
Unroasted walnut (control)- MW-0 0 40.97+1.37°
Roasted Walnut- MW-2.5 2.5 45.61+0.86°
Roasted Walnut- MW-5 5 55.02+1.43°
Roasted Walnut- MW-7.5 7.5 60.62+0.87°

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) walnut kernel oil.

Sample Roasting time (min) yellow units Red units
Unroasted walnut (control)- MW-0 0 20.17+£0.77° 1.2540.35°¢
Roasted Walnut- MW-2.5 2.5 20.23+0.68° 1.204+0.28 °
Roasted Walnut- MW-5 5 20.27+0.64° 2.25+0.35°
Roasted Walnut- MW-7.5 7.5 20.33+0.58° 3.20+0.28°

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) walnut kernel oil.

7.5 min 5 min 2.5 min 0 min fatty acid

% % % % profile
6.4+0.1 ™ 6.65+£0.15*° 6.17+0.12°¢ 6.11£0.17°€ Ci6:0
0.06+0.07 * 0.11£0.05* 0.06+0.06 * 0.06+0.08 * Cis:1
0.06+0.025 * 0.140.08 * 0.05+0.15 ° 0.07+0.1° Cy:0
0.04+0.03 * 0.05+0.04 * 0.074+0.04 2 0.03+0.03 * Cir:1
2.72+0.08° 2.4140.12° 2.53+0.95° 2.71£0.1% Ci5:0
20.70+0.074 ° 20.77+0.05° 21.2240.09 ° 21.56+0.13° Cig:lec
- - - 0.06+0.02 Cig:2t
56.49+0.85° 55.77+£0.99 56.12+0.12° 55.67+0.1° Cig:2¢
0.05+0.04 ° 0.05+0.03° 0.05+0.08 ° 0.06+0.02 ° Cig:3t

12.51+0.06 ° 13.4140.12 13.12+0.08 12.92+0.06 Ci5:3n3
0.1£0.06 * 0.1£0.05* 0.1£0.065 * 0.140.035* Cs0:0
0.03+0.03 * 0.03+0.01* 0.03+0.02* 0.03+0.01 ° Cao:2

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

S s il Cile K3 i il L aS 03 K
S5 2019) s 5 Ui Lug sl elnl
sy le dsed 5l edd Jlasiul dS 255 O ]
le sk 3 pamen [EA]L Lol (it ah 2
Aol S5 00 Gl e plo b S 050
P LV 0sus v dor ] min Sl o) o sla
Wyed Sl el mlal [0F 0V ]uS o, 5 [OV] G
58S shiles A sdalie (pbt) ity e andn la
s MUFA SFA S 5l s o cdalin ¥ Jsis
1WYE 57 YVe A s 5 4 MW-0 s PUFA
03 A s 1WA 5 L YA YA MW-TS s
57 vvve MUFA o a0 SFA Jluie MW-2.5 L

yayr

odas Coamd (L & gad adS 3 48 3505 AST Ol o ol ol
S sl G 505 e ey o sladd
i) Crgi20 S dosl 855 L 55 L gLl 2
100/ Olse o 2aS s MW-T7.5 &5ad 55 70V/E4 (5
Al gLl 2 SO o gl sl (MW-0 640 s
MW-0 5 /yyen Ol oy i) Cig:le K4yl
sl lg 5 MW-7.5 55 Y0 /VeOlie op 2eSs
N3 St dl L8 5 Ly aw Loplil 2 o
RS s MW-5 L s 707780 Ol yiis) Cis:3

e Jomie s,k bag Oapel ady sled



cSlho gt g, g 058wl G

GBS el 165 S5 Gl 6,8

S 3 52 073 L 076 5l e s S 4 S
Aol e g

b Jg il Ol 9 S 5 —£-Y-Y

5 masAle g sp il s e A6 1 Joix
5SS (4B V0 @ X0 o Sley o3l £) O Ll
e O L 5a 8 e by sle e gls J el Ol
Sl e sl P Jols ml 4 s Lo
o domel Bl o 538 ey Jsel edias S
SVHEAAY ppm) Js el g =B Jeld 535 e, edes
AFATYYAY  ppm)  Js celisF5-A (AT
dspalbsl =7-A (e4NE -VAVO PPM) U muslS
ppm)  Js el LW&awk7-A 5 (UYo-£V/AY ppm)

S s (F/Q0 —) YT

<50 5> PUFA/SFA o w704y PUFA
A3 S awsles VA MW-25 & a5 5 5 (V) MW-0
Sl S e el S Ol 4 S A s
OF Gl b o o5l o a8 8 55 b Osealdias]
Vb s ool e lBl O pldnS s e
335 s 0 (0 a5d) gLl w plidl s o o slad
L oo gl @3 5 06 O Oly Sl
Gl ot s s ol (PUFA) ¢l
LoVl o e 05 JspdS a8 5 Js e - U
Cnd (WHO) il cilig Olesles & il S3 0L
SHe i 2 kg B w0 03 4 06

SRS el ol by piS S s g Sl 03500 4o 5

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) walnut kernel oil.

7.5 min 5 min 2.5 min 0 min
ppm ppm ppm ppm Sterol profile
2.184+0.19°¢ - 4.78+0.8 % 4.884+0.15% Cholesterol
72.65+0.1° 78.75+0.18 59.14+0.2 ¢ 66.71£0.7 € Campesterol
12.86+.8 ¢ 33.34+0.3° 18.88+0.8 ¢ 23.63+1.1° Stigmasterol
12.02+0.85° 15.7440.79 10.42+0.89° 11.29+0.55° Clerosterol
1048.62+0.49 * 931.57+1.05° 862.09+0.9 ¢ 894.36+0.58 B- sitosterol
7.28+0.36° 14.06+0.96 7.6+0.78 ° 7.88+0.66° Sitostanol
122.93+0.52 % 93.63+0.69 ° 96.44+0.74° 97+0.88 ° A -5- Avenasterol
3.9+0.28 ¢ 19.57+0.68 ° 103.03+0.96 ° 6.48+0.55°¢ A -7-Stigmasterol
30.45+0.48° 12.49+0.74 ¢ 6.35+0.55 ¢ 47.87+0.98 A -7- Avenasterol
29.36+£35° 33.2940.54 ¢ 19.14+0.29 ¢ 23.99+0.56 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 lodine 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) walnut kernel oil. 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 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) walnut kernel oil. 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 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) walnut kernel oil. Values in each heating
time with different letters, are significantly different (p<0.05).
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Fig 5 Change in Anisidine Value (AV) of unroasted (MW-0 min) and roasted (MW-2.5 min) walnut kernel oil.
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Fig 6 Change in Totox Value (TV) of unroasted (MW-0 min) and roasted (MW-2.5 min) walnut kernel oil.
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ARTICLE INFO ABSTRACT

Article History: The aim of this study was to investigate the physicochemical properties
(extraction yield, color development, fatty acid profile, iodine value,
saponification value, phytosterol profile)y, DPPH radical scavenging
activity and oxidative stability of cold pressed walnut oil extracted from
microwave pretreated kernels (0, 2.5, 5 and 7.5 min, 600 W). Results
showed that microwave pretreatment of persian walnut kernel increased the
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oil extraction yield, color development, the polyunsaturated to saturated

Keywords: fatty acids (PUFA/SFA) ratio and phytosterols of all oil samples. Also, no
Cold press, significant differences (p> 0.05) were observed during microwave
Microwave roasting, pretreatment in saponification value (192.71-193.73 mg KOH/g oil), iodine
Oxidative stability, value (150.12-151.81gI2/100 g oil) and SFA, MUFA, PUFA values of

. walnut kernel oil samples. The predominant unsaturated fatty acids in oil

xirg;ttg?;nel Oil, samples in all treatments were determined as linoleic acid C18:2¢ (55.67%-
‘ 56.49%) and oleic acid Cl18:1c (20.70%- 21.56%), respectively. The
predominant phytosterols in oil samples in all treatments were determined

as P-sitosterol, A-5-Avenasterol, Campesterol,A-7-Avenasterol and A -7-

10.52547/fsct.19.123.257 Stigmasterol. The highest DPPH radical scavenging activity were observed

DOR: 20.1001.1.20088787.1401.19.123.14.9  in oil samples of MW-0 (90.62%) and MW-2.5 (73.96%), respectively. In

addition, peroxide value, anisidine value and totox value of control walnut

oil (MW-0) and pretreated walnut 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, the content of phytosterols and
PUFA/SFA) ratio in obtained oil from persion walnut kernels.
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