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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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3. radiation
4. convection
5. conduction
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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° 1.25+0.35°¢
Roasted Walnut- MW-2.5 2.5 20.23+0.68° 1.20+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° 6.1140.17° Ci6:0
0.06+0.07 * 0.11+0.05* 0.06+0.06 * 0.06+0.08 * Cie 1
0.06+0.025 * 0.1+£0.08 0.05+0.15* 0.07+0.1° Ci:0
0.04+0.03 * 0.05+0.04 * 0.0740.04 * 0.03+0.03 * Cirl
2.72+0.08" 2.41+0.12° 2.53+0.95° 2.71+0.1° Cis:0
20.70+0.074 ° 20.77+0.05° 21.22+0.09 ° 21.56+0.13° Cig:le
- - - 0.06+0.02 Cig:2t
56.49+0.85 55.77+0.99 * 56.1240.12° 55.67+0.1° Cig:2¢
0.05+0.04° 0.05+0.03° 0.05+0.08 ° 0.06+0.02° Cig:3t

12.514+0.06 " 13.41+0.1° 13.12+0.08 12.92+0.06 Cig:3n3
0.1+0.06 * 0.1+£0.05 0.1£0.065 * 0.1£0.035° 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).
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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
2.18+0.19° - 4.78+0.8° 4.88+0.15° Cholesterol
72.65+0.1° 78.75+0.18 ° 59.1440.2 ¢ 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° 15.74+0.79 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 © 96.4+0.74 ° 97+0.88 ° A -5- Avenasterol
3.940.28 ¢ 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° 33.29+0.54° 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).

ol (Wa3s Ve 0 /0 o Sl oL §) Of Ll
MJ&QL@‘))JI?):MUD))LSLAM}N@}JLA

200

Saponification Value (mg 12/goil)

Sabe Judil Of puis - -¥-Y

5 oSl b Oaged iy sl iy LU Y S

150
100
50
0

0 25 5 7.5

Microwave Roasting Time (min)

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 4 Change in peroxide Value (PV) of unroasted (MW-0 min) and roasted (MW-2.5 min) walnut kernel oil.
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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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Fig 7 Change in oxidative stability index of unroasted (MW-0) and roasted (MW-2.5 min) walnut kernel oil.
Values in each heating time with different letters, are significantly different (p<0.05).
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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
oil extraction yield, color development, the polyunsaturated to saturated
fatty acids (PUFA/SFA) ratio and phytosterols of all oil samples. Also, no
significant differences (p> 0.05) were observed during microwave
pretreatment in saponification value (192.71-193.73 mg KOH/g oil), iodine
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
samples in all treatments were determined as linoleic acid C18:2¢ (55.67%-
56.49%) and oleic acid Cl18:lc (20.70%- 21.56%), respectively. The
predominant phytosterols in oil samples in all treatments were determined
as B-sitosterol, A-5-Avenasterol, Campesterol,A-7-Avenasterol and A -7-
Stigmasterol. The highest DPPH radical scavenging activity were observed
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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