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Effect of the Mixing Extraction of Perilla Seed and Peanut on
Physicochemical Characteristics and Oxidative Stability of Perilla Oil
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Dept. of Food Science and Technology, Chonbuk National University, Chonju 561-756, Korea

Abstract

The oils were extracted from the mixture of roasted(for 20 min at 190°C) perilla seeds(RPS) and roasted
(commercially) peanuts(RPN) by solvent extraction(SE) and mechanical expression(ME). The effects of
mixing ratio on physicochemical characteristics and oxidative stability of their oils were investigated.
Yields of both SE and ME oils were increased as the RPN ratio in the mixture increased. In all the SE
and ME oils, the major fatty acids were oleic, linoleic and linolenic acid, and total saturated fatty acids
increased gradually, but total unsaturated fatty acids decreased gradually as the RPN ratio in the mixture
was increased. The specific gravity and refractive index of both SE and ME oils decreased as the RPN
ratio in the mixture was increased. Acid value, saponification value and iodine value of SE oils decreased
as the RPN ratio in the mixture increased, whereas acid value and iodine value of ME oils decreased and
saponification value increased. The colors of ME oils were darker brownish than SE oils. The oxidative
stability of SE oils was decreased as the RPN ratio in the mixture increased, whereas that of ME oils
was increased. Sensory evaluation of all the oils extracted from the mixture with various mixing ratio
showed significant differences in flavor, taste, color and overall acceptance(p<0.01). The oil extracted
from the mixture of the mixing ratio of 8 : 2(RPS : RPN) showed slightly higher preference regardless
of extraction method.
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Table 1. Proximate composition of perilla seeds and pea-

nuts (Unit: %, wet basis)
Composition Ups? RPN?
Moisture 5.50 2.07
Crude fat 44.92 49.83
Crude protein 21.92 25.38
Crude ash 375 297
Crude fiber 8.05 1.27
Nitrogen free extract 15.86 19.27
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Table 2. Changes in extraction yield of the oil extracted
from the mixture of perilla seeds and peanuts

(Unit: %)
Extraction RPS? : RPN’
method  10:0 9:1 8:2 7:3 6:4 5:5 0:10
Solvent 99.78 9121 9551 94.89 9550 9894 97.93
extraction

Mechanical 6293 63.22 67.75 6394 6952 7480 6827
expression

YEach value represents mean of duplications.
2UPS: Unroasted perilla seeds
PRPN: Roasted(commercially) peanuts

YEach value represents mean of duplications.
2RPS: Roasted(for 20 min at 190°C) perilla seeds
YRPN: Roasted(commercially) peanuts
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Table 3. Changes in fatty acid composition of the oil ex-
tracted from the mixture of roasted perilla seeds
and roasted peanuts by solvent extraction'

(Unit: relative peak area %)

RPS? : RPN®

10:0 9:1 8:2 7:3 6:4 5:5 0:10
C16:0 773 704 792 825 892 923 1192
C18:0 209 216 236 250 269 275 329
c20:0 -¥ 030 046 062 073 087 119
Cc22:0 - 033 061 109 116 137 189
c24:0 - - 038 048 062 077 097
Total 982 989 1173 1294 1412 1499 19.26
CI8:1 1485 17.99 2082 23.37 2609 2871 4184
Cl8:2 1248 1522 1781 20.21 2326 2536 3822

C18:3 6285 5664 4935 43.09 36.07 30.30
C20:1 - 026 029 039-046 064 068

Total  90.18 90.11 88.27 87.06 85.88 85.01 80.74
UFA/SFA? 918 911 753 673 608 567 419

n~3)

Fatty acid

Refer to footnote in Table 2.

YUFA/SFA: Unsaturated fatty acids/saturated fatty acids
ratio

¥Not detected.

Table 4. Changes in fatty acid composition of the oil ex-
tracted from the mixture of roasted perilla seeds
and roasted peanuts by mechanical expression

(Unit: relative peak area %)

RPS” : RPN®

10:0 9:1 8:2 7:3 6:4 5:5 0:10
Cl6:0 706 728 767 798 853 915 11.84
C18:0 207 222 235 256 278 281 443
C20:0 5032 043 060 073 087 222
c22:0 - 037 057 08 128 131 320
C24:0 - - 032 046 059 066 209
Total 9.13 10.19 11.34 1245 1391 1480 23.78
C18:1 1521 17.78 1994 2237 2508 27.47 3950
C18:2 1270 1493 1721 1925 21.80 24.02 3516
C18:3 6296 5685 51.19 4556 3871 3315 -
C20:1 - 025 032 037 050 056 156
Total 90.87 89.8]1 8866 8755 86.09 85.20 76.22

UFA/SFAY 995 881 782 703 619 576 321

Fatty acid

Y~3Refer to footnote in Table 2.

YUFA/SFA: Unsaturated fatty acids/saturated fatty acids
ratio

Not detected.
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Table 5. Physicochemical characteristics of the oil extracted from the mixture of roasted perilla seeds and roasted peanuts

by solvent extraction

ch - RPS” : RPN”
aracteristics
10:0 9:1 8:2 7:3 6:4 5:5 0:10
Specific gravity(zo/zo"C) 0.923 0.921 0.919 0.914 0.912 0913 0.903
Refractive index(20°C) 1.474 1.473 1.473 1.473 1472 1.470 1.468
Acid value 0.84 091 0.93 0.92 0.74 0.67 0.39
Iodine value 177.17 172.23 160.15 159.95 149.89 133.83 92.83
Saponification value 174.41 177.34 183.76 181.77 173.07 172.27 178.84
Color L 81.3 76.8 74.8 732 829 816 71.4
a 1.6 26 4.3 4.1 1.6 14 40
b 2779 30.8 326 30.7 29.0 217 18.8

Y~3Refer to footnote in Table 2.

Table 6. Physicochemical characteristics of the oil extracted from the mixture of roasted perilla seeds and roasted peanuts

. . 1
by mechanical expression

2 . 3
Characteristics RPS® : RPN” .
10:0 9:1 8:2 7:3 6:4 5:5 0:10
Specific gravity(20/2o°C) 0.932 0.931 0.929 0.928 0.926 0.924 0.917
Refractive index(20°C) 1.483 1.482 1.481 1.480 1.479 1.478 1.473
Acid value 1.99 1.69 1.59 1.38 1.12 1.04 0.52
Iodine value 185.98 181.22 176.49 168.13 158.90 151.66 104.72
Saponification value 194.92 196.56 198.81 199.18 213.54 213.70 218.90
Color L 285 32.4 375 47.3 56.8 58.8 53.1
a 9.7 13.2 11.2 10.2 114 9.8 55
b 20.0 22.7 26.4 31.1 36.1 35.4 235

D~3Refer to footnote in Table 2.
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Fig. 1. Changes of the peroxide value of the oil extracted
from the mixture of roasted perilla seeds and roast—
ed peanuts by solvent extraction during storage
at 45°C.
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Fig. 2. Changes of the peroxide value of the oil extracted
from the mixture of roasted perilla seeds and roast-
ed peanuts by mechanical expression during stor—
age at 45°C.
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Table 7. Effect of mixing ratios on the sensory scores of the oils extracted from mixture of perilla seeds and peanuts
Extraction . 2 Flavor” Taste” 5 Overall
method  TT> - RPN T o™ RPer0 | RPeaO SRT BuT BT %97 acceptance”
10:0 1.40°” 2.15%f 1.25¢ - - - 3.65°% 2.10°
9:1 2.35% 2.80%% 1.85>¢ - - 3.25° 2.90%
Solvent 8:2 265 2.65%% 1.80° - - - 4.25° 3.30°
extraction 7:3 2.60% 2.35%t 2.00%¢ - - 3.50™ 3.20°
6:4 2.15% 2.10%f 2.00 - - - 3.55%% 2.95%
5:5 2.45° 2.40°% 2.35> - - - 3.15° 2.90%®
0:10 3.35%¢ 1551 3.80° - - 1.45° 3.20°
10:0 275> 3002 250 2.20° 2.55° 2.10° 3.15° 2.80%
9:1 3.60° 3.80° 2.25% 28504 1.85° 165" 3.45™ 3.10°
Mechanical 8:2 3.90° 3.75° 275 3,107 1.75° 155° 3.50™ 3.30°
expression 7:3 3.80° 355" 3.15%¢ 3.32¢ 165° 1.40° 3.30° 3.10°
6:4 3.88° 3.15% 3.45>¢ 3507 155° 1.25° 3.80°* 3.40°
5:5 3.30° 2.60°% 3.75° 360 1.50° 1.60™ 3.90% 3.30°
0:10 350%™ 2,05 415° 3.65° 155" 1.60™ 2.20° 3.45°
F value 763" 5.19° 712" 522 511 6.14" 9.76" 1.80°

U2Refer to footnote in Table 2.

PSensory scores were 5, very strong sensible; 4, strong sensible; 3, fair sensible; 2, poor sensible; 1, very poor sensible.
)G)Sensory scores were 5, very good; 4, good; 3, fair; 2, poor; 1, very poor.
"Means with the same letter in each column are not significantly different at the 1% level using Duncan’s multiple range test.

"p<0.01 in ANOVA test

SRF: Sweet and Roasted Flavor, RPerO: Raw Perilla Odor, RPeaO: Raw Peanut Odor
SRT: Sweet and Roasted Taste, BuT: Burnt Taste, BiT: Bitter Taste
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