Korean J. Food Preserv.
Vol. 16, No. 6. pp. 884-892, December 2009

€ EY=4ENTIE Y

THE KOREAN SOCIETY OF FOOD PRESERVATION

Influence of Thermal Treatment on Chemical Changes in Cold-Pressed
Perilla Seed Oil

Young-Sim Cho, Bum-Keun Kim, Jai—-Kee Park, Jin-Woong Jeong,
Seung—-Weon Jeong and Jeong—Ho Lim'
Korea Food Research Institute, Seongnam 463-746, Korea

Abstract

We determined the chemical changes occurring in oil after exposure to high temperatures for various periods of
time. Alterations in the chemical parameters of oil after heating for 30, 60, 90, and 120 min at 120C were investigated.
The study involved cold-pressed perilla oil (CPPO), virgin perilla oil (VPO), and commercial heat press-extracted
perilla oil (CHPEPO), and we assessed quality properties such as Hunter's color values, browning color intensity,
acid value, conjugated dienoic acid level, peroxide value, total phenolic content, electron-donating ability, and fatty
acid concentration. Hunter L. values were higher for CPPO than for VPO or CHPEPO, whereas browning color
intensity was greatest for CHPEPO. Peroxide value data showed higher levels of oxidation products in CPPO than
in VPO or CHPEPO, whereas conjugated dienoic acid level was most increased in CHPEPO. The content of total
phenolics and electron-donating ability were higher in CHPEPO than in CPPO or VPO. After thermal treatment,
fatty acid content was most altered in CPPO; in particular, the level of polyunsaturated fatty acids dropped significanty.
Hunter L value, acid value, conjugated dienoic acid level, and peroxide concentration also increased whereas Hunter
a and b values, browning color intensity, and total phenolic content were decreased in perilla seed oils after thermal

oxidation treatment.
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Fig. 1. Changes of the browning color intensity of perilla seed oils
by thermal oxidation.

Values given are the mean of three replicateststandard deviation.

CPPO, Cold-Pressed Perilla Oil; VPO, Virgin Perilla Oil; CHPEPO, Commercial Heat-Press

Extracted Perilla Oil.

*Means with the same letter in each sample are not significantly different by Duncan’s
multiple range test (p<0.05) among various perilla seed oils.

9*EMeans with the same letter in the each sample are not significantly different by
Duncan’s multiple range test (p<0.05) among various thermal oxidation time.

Table 1. Hunter’s color scale of perilla seed oils by thermal oxidation

2)

Thermal oxidation time (min)

Color” Samples”
0 30 60 90 120 pvalue
CPPO 76.62+0.017*% 78.94+0.03° 83.21£0.02 85.800.01% 86.05+0.01*
L VPO 39.77+0,02% 40.43+0.08" 44.04+0,02° 4835007 49.77+0.05™ <0.0001
CHPEPO 25.99+0.15F 264740.12° 27.35+0.05° 27704021 284340.11
pvalue <0.0001
CPPO 4.43+041 -1.19+0.01® -5.42+0,01°¢ 809001 944001
a VPO 28.72+0.01" 2423008 23.68+0.01%° 23424004 22.06+0.01% <0.0001
CHPEPO 2832+0.15* 27.66+0.05" 27.36+0.05° 26.30£0.49°° 21.84+2.92%
palue <0.0001
CPPO 48.83+0.00 45.34+0.01 32,530,010 2629001 24.70£0,00%
b VPO 3152001 26.77+0.12"® 25.930.02 25.8120.04™ 25.57+0.03 <0.0001
CHPEPO 17.31£0.10* 15.670.04 14.8920.04° 13.58+0.28 13.270.07¢
pvalue <0.0001

I

zL lightness, a: redness, b: yellowness.

w

Meantstandard deviation.

&

A~

)
;CPPO Cold-Pressed Perilla Oil; VPO, Virgin Perilla Oil; CHPEPO, Commercial Heat-Press Extracted Perilla Oil.
hac

Means with the same letter in the same column are not significantly different by Duncan’s multiple range test (p<0.05) among various perilla seed oils.
Means with the same letter in the same row are not significantly different by Duncan’s multiple range test (p<0.05) among various thermal oxidation time.
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Fig. 2. Changes of the acid value of perilla seed oils by thermal
oxidation.

Values given are the mean of three replicateststandard deviation.

CPPO, Cold-Pressed Perilla Oil, VPO, Virgin Perilla Oil;, CHPEPO, Commercial Heat-Press

Extracted Perilla Oil.

"Means with the same letter in each sample are not significantly different by Duncan’s
multlple range test (p<0.05) among various perilla seed oils.
“E\Means with the same letter in the each sample are not significantly different by
Duncan’s multiple range test (p<0.05) among various thermal oxidation time.
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Fig. 3. Changes of the conjugated dienoic acid of perilla seed oils
by thermal oxidation.
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Values given are the mean of three replicateststandard deviation.
CPPO, Cold-Pressed Perilla Oil; VPO, Virgin Perilla Oil;, CHPEPO, Commercial Heat-Press
Extracted Perilla Oil.
" Means with the same letter in each sample are not significantly different by Duncan’s
mu1t1p1e range test (p<0.05) among various perilla seed oils.
“FMeans with the same letter in the each sample are not significantly different by
Duncan’s multiple range test (p<0.05) among various thermal oxidation time.
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Fig. 4. Changes of the peroxids value of perilla seed oils by thermal
oxidation.

Values given are the mean of three replicateststandard deviation.
CPPO, Cold-Pressed Perilla Oil; VPO, Virgin Perilla Oil; CHPEPO, Commercial Heat-Press
Extlacted Perilla Oil.
"Means with the same letter in each sample are not significantly different by Duncan’s
multiple range test (p<0.05) among various perilla seed oils.
2*EMeans with the same letter in the each sample are not significantly different by
Duncan’s multiple range test (p<0.05) among various thermal oxidation time.
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Fig. 5. Changes of the total phenolic contents of perilla seed oils
by thermal oxidation.

Values given are the mean of three replicateststandard deviation.

CPPO, Cold-Pressed Perilla Oil; VPO, Virgin Perilla Oil; CHPEPO, Commercial Heat-Press

Extracted Perilla Oil.

¥ Means with the same letter in each sample are not significantly different by Duncan’s
multiple range test (p<0.05) among various perilla seed oils.

“FMeans with the same letter in the each sample are not significantly different by
Duncan’s multiple range test (p<0.05) among various thermal oxidation time.
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Fig. 6. Changes of the electron donating ability(10 mg/g) of perilla
seed oils by thermal oxidation.

Values given are the mean of three replicateststandard deviation.

CPPO, Cold-Pressed Perilla Oil; VPO, Virgin Perilla Oil; CHPEPO, Commercial Heat-Press

Extracted Perilla Oil.

*Means with the same letter in each sample are not significantly different by Duncan’s
multiple range test (p<0.05) among various perilla seed oils.

D%EMeans with the same letter in the each sample are not significantly different by
Duncan’s multiple range test (p<0.05) among various thermal oxidation time.
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Table 2. Changes of the fatty acid contents (g/100 g oil) of perilla seed oils by thermal oxidation

Thermal oxidation time (min)

Fatty Acid Samples”
0 60 90 120
CPPO 5.94+0,02” 5.98+0.02 6.16+0.04 6.34+0.03 6.44+0.06
palmitic acid VPO 6.24%0.11 6.27+0.06 6.29+0.06 6.36+0.03 6.44+0.00
CHPEPO 6.01£0.01 6.04£0.00 6.07£0.00 6.08£0.04 6.2420.11
CPPO 1.69+0.01 1.72:002 1.75£0.01 1.810.00 185001
stearic acid VPO 1.510.01 1.52+0.00 1.530.01 1.54+0.00 1.56+0.00
CHPEPO 1.57+0.01 1.58+0.00 1.58+0.00 1.58+0.01 1512001
CPPO 11.50+0.02 11.64+0.07 11.86+0.05 12.17+0.04 12.34+0.02
oleic acid VPO 9.94£0.05 9.97:0.01 10.02:0.02 10.10£0.01 10.160.01
CHPEPO 10.770.01 10.780.01 10.76:0.03 10.780.02 9.940,05
CPPO 0.09£0.00 0.10£0.00 0.10£0.00 0.10£0.00 0.10£0.00
linolelaidic acid VPO 0.97£0.00 0.96£0.00 0.960.00 0.97£0.00 0.99:0.01
CHPEPO 0.94£0.02 0.93£0.00 0.94£0.00 0.93£0.02 0.97£0.00
CPPO 13.30£0.02 13.38£0.06 13.4:0.04 13.52£0.05 13.57£0.02
linoleic acid VPO 12.49:0.02 12.51£0.05 12.56:0.05 12.590.02 12.59:0.02
CHPEPO 12.3240.00 12.35£0.05 1230:0.02 12.33£0.01 12.49+0.02
CPPO 0.08+0.00 0.08+0.00 0.08+0.00 0.10+0.03 0.09+0.00
arachidic acid VPO 0.09+0.00 0.09+0.00 0.08+0.00 ND5) ND
CHPEPO 0.10£0.00 0.10£0.00 0.09£0.00 0.09£0.00 0.090.00
CPPO 0.06£0.00 0.06£0.00 0.05£0.00 0.05£0.00 0.120.10
r-linolenic acid VPO 0.270.00 0.28+0.00 0270.00 0.270.00 0.27£0.00
CHPEPO 0.3240.00 0.32+0.00 0.33+0.00 0.33£0.00 0.27+0.00
CPPO 0.20£0.00 0.20+0.00 0.20+0.00 0.20+0.00 0.19+0.02
el VPO 015001 0.15£0.00 0.16£0.00 0162001 0.16£0.00
CHPEPO 0.2320.00 0.23£0.00 0.24£0.00 0.2420.00 0.15:0,01
CPPO 68.7920.03 68.4120.10 67.85:0.14 66.92+0.09 66.3620.13
linolenic acid VPO 70.82023 70.700.08 70.51£0.13 70.36:0.03 70.16:0.02
CHPEPO 69.91:0.02 69.89+0.02 69.93+0.05 69.78+0.08 70.82+0.23
CPPO 12.10 11.89 1154 1112 1091
USFA”/SFA? VPO 10.63 10.59 1055 1053 10.38
CHPEPO 1085 1081 1078 1077 10.63

]CPPO, Cold-Pressed Perilla Oil; VPO, Virgin Perilla Oil; CHPEPO, Commercial Heat-Press Extracted Perilla Oil.

2

)
"Mean+standard deviation.
'USFA: Unsaturated fatty acid.
YSFA: Saturated fatty acids.
INot detectable.
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