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Abstract

Generally, peanuts are classified as high-fat foods as they possess high proportions of fatty acids. This study

compared lipid constituents and properties between normal and high-oleic peanuts. Gas Chromatography-Flame Ionization
Detector (GC-FID) analyses revealed that the fatty acid levels were significantly different between the normal and high-
oleic peanuts (p<0.05). Eight fatty acids were identified in the samples, including palmitic (C16:0), stearic (C18:0), oleic
(C18:1, n9), linoleic (C18:2, n6), arachidic (C20:0), gondoic (C20:1, n9), behenic (C22:0), and lignoceric (C24:0) acids.
Four tocopherol homologs were detected, and o- and y-tocopherols were the predominant ones. Tocopherols were rapidly
decomposed during 25 day storage at 80°C. The main identified phytosterols were beta-sitosterol, A’-avenasterol,
campesterol, and stigmasterol. Acid and peroxide values indicated that high-oleic peanuts have better oxidative stability
than normal peanuts. These results can serve as the basis for the use of peanuts in the food industry.
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Table 1. Proximate compositions of peanuts
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Proximate composition (g/100 g peanut kernels)

Type Cultivar - - — 1
Moisture Ash Protein Lipid Carbohydrate"
Normal Daekwang 429 2.50 24.85 48.47 19.89
High-oleic K-Ol 4.60 2.69 25.51 52.40 14.80

All data in Table 1 are adapted from reference (17).
Each value is assayed in duplicate.

"The contents of carbohydrate are calculated as 100-(moisture+ash+protein+lipid).
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Table 2. Changes in fatty acid composition of peanut oils during storage at 80°C for 25 days

) Fatty acids (%weight) ,
Type Cultivar Day o/L" u/s?
Cl6:0 C180 CI81 Cl182 (C20:0 C20:1 C22:0 C24:0
0 8.05+ 3.64+ 5917+  21.49+ 1.75¢ 1.21+ 2.90+ 1.78+ 2,75+ 4.52+
0.14®  0.02¢ 0.72¢ 0.23 0.02¢ 0.02° 0.01¢ 0.01¢ 0.02¢ 0.03
5 7.98+ 3.68+ 59.61+ 21.03+ 1.76x 1.23+ 2.92+ 1.79+ 2.84+ 4.52+
0.01¢ 001 053 021* 001* 001° 001 002 002° 0.01°
10 8.03+ 3.69+ 59.79+  20.70+ 1.77+ 1.23+ 2.99+ 1.80+ 2.89+ 447+
0.01¢ 0.02¢ 0.46° 0.18° 0.01¢ 0.02° 0.01¢ 0.01¢ 0.01¢ 0.01°
Normal Daekwang
15 8.24+ 383+  60.75+ 18.93% 1.84+ 1.26+ 327+ 1.88+ 321+ 425+
0.01° 0.01° 0.62¢ 0.11° 0.02¢ 0.01° 0.01° 0.01° 0.02¢ 0.01°
20 9.22+ 430+  63.74 1271+  2.07+ 1.32+ 451+ 212+ 5.02+ 3.50+
0.02° 0.02° 0.45° 0.14¢ 0.01° 0.01° 0.03° 0.03° 0.01° 0.01°
25 1038 490+  65.02+ 6.75+ 2.33+ 1.33+ 6.84+ 245+ 9.63+ 2.72+
0.03 0.01° 0.25 0.15¢ 0.02 0.02 0.02 0.02 0.02 0.01¢
0 6.69+ 3.63+ 80.64+ 1.83+ 1.65+ 1.48+ 2,67+ 141+ 4411+ 523+
0.01® 0.02° 0.67° 0.02° 0.01° 0.01° 0.03 0.02 0.06° 0.02%
5 6.67+ 3.61+ 80.68+ 1.82+ 1.65+ 1.48+ 2,67+ 142+ 4430+ 5.24+
0.04° 0.01° 0.48" 0.01° 0.01° 0.02° 0.01° 0.01° 0.03 0.02*
10 6.67+ 3.63+ 80.65+ 1.79+ 1.65+ 1.49+ 2.69+ 143+ 4497+ 522+
) ) 0.01° 0.02° 0.42° 0.02 0.02° 0.01° 0.01° 0.01° 0.04° 0.01°
High-oleic K-0l
15 6.71+ 3.62+ 80.76+ 1.75+ 1.64+ 1.48+ 2.64+ 140+ 46.07+ 5.25+
0.01™ 0.01° 0.73™ 0.02¢ 0.02° 0.02° 0.01° 0.01° 0.05 0.01™
20 6.73+ 3.59+ 80.88+ 1.75+ 1.62+ 147+ 2.59+ 137+ 46.26+ 5.29+
0.02° 0.01° 0.69* 0.01¢ 0.01° 0.02 0.01° 0.01° 0.03° 0.02
25 6.73+ 3.60+  80.87+  1.73t 1.62+ 1.47+ 2.60+ 137+ 46.78+ 528+
0.01° 0.02° 0.56* 0.02¢ 0.02° 0.02 0.01° 0.01° 0.02 0.01°

Each value is expressed as meantstandard deviation of triplicate determination.

YO/L: Ratio of oleic to linoleic acids.

DU/S: Ratio of unsaturated to saturated fatty acids.

IValues in the same column within same cultivar with different letters(a-d) are significantly different by Tukey’s multiple range test (p<0.05).

Table 3. Changes in tocopherol composition of peanut oils during storage at 80°C for 25 days

Tocopherols (mg/100 g peanut kernels)

Type Cultivar Day Total-tocopherol
a-tocopherol [-tocopherol y-tocopherol d-tocopherol
0 4.40+0.01™Y 0.11x0.01° 7.64+0.15 0.53+0.01° 12.68+0.15
5 0.12+0.01° 0.06+£0.01° 3.39+0.01° 0.45+0.01° 4.0140.01°
Normal Dackwang 10 nd” 0.02+0.01° 0.74+0.01° 0.33+0.01° 1.09+0.02¢
15 nd nd nd nd nd
20 nd nd nd nd nd
25 nd nd nd nd nd
5.02+0.01° 0.16£0.01* 5.18+0.04* 0.57+0.01% 10.93+0.04*
5 4.700.02° 0.15+0.02%® 5.09+0.04* 0.60+0.01° 10.53+0.06
. . 10 3.49+0.01° 0.15+0.01% 4.72+0.02° 0.57+0.01% 8.92+0.03°
High-oleic k-ol 15 1.52+0.01¢ 0.13£0.02" 3.8240.05° 0.52+0.01% 5.99+0.03¢
20 0.88+0.02° 0.13+0.01™ 3.27+0.03¢ 0.55+0.06™ 4.83+0.05°
25 0.73+0.19° 0.12+0.01°¢ 2.97+0.01¢ 0.48+0.01° 4.30+0.19"

Each value is expressed as meantstandard deviation of triplicate determination.
"Values in the same column within same cultivar with different letters (a-f) are significantly different by Tukey’s multiple range test (p<0.05).

Ind: not detected.
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Fig. 1. Representative chromatogram of TMS ester derivatives of phytosterols from peanut oils. IS, 5a-cholestane; peak 1, campesterol;
peak 2, stigmasterol; peak 3, B-sitosterol; peak 4, A>-avenasterol; peak 5, co-elution of A’-sitosterol and cycloartenol

Table 4. Changes in phytosterol composition of peanut oils during storage at 80°C for 25 days

Phytosterols (mg/100 g peanut kernels)

Type Cultivar Day
Campesterol Stigmasterol B-sitosterol  A’-avenasterol Co-E" Total

0 9.18+0.07%? 6.1+£0.04* 48.87+0.36° 13.13£0.11* 3.63+0.31% 80.91+0.89°

5 9.19+0.06° 6.07+0.01* 48.88+0.05* 12.62+0.78 2.89+0.10% 79.65+0.57°

10 8.67+0.01° 5.76+0.04° 46.11+0.16° 12.07+0.04% 4.26+0.03® 76.87+0.15°

Normal — Dackwang 5 g 611005 56840.01°  4539+0.01°  10.82+0.01°  3.0240.68%  73.5240.72°
20 7.40+0.06° 5.04+0.03¢ 38.94+0.20° 8.01+0.08¢ 2.39+0.12¢ 61.77+0.25¢

25 5.60+0.03¢ 3.87+0.01¢ 28.86+0.06¢ 4.80+0.08¢ 5.18+0.02% 48.31+0.16°

0 10.06+£0.06* 9.66+0.03™ 44.26+0.31* 12.42+0.05® 2.58+0.05* 78.98+0.49

5 9.82+0.04" 9.49+0.06™ 43.29+0.04° 12.32+0.21% 2.63£0.50° 77.55+0.56¢

High-oleic K0l 10 10.10+0.02° 9.83+0.08" 44.73+0.19* 12.61+0.10* 2.48+0.05* 79.75+0.24*
15 9.63£0.09¢ 9.34+0.04¢ 42.57+0.03¢ 11.98+0.13° 2.53+0.16° 76.04+0.37¢

20 9.92+0.02% 9.61+0.02% 43.86+0.01" 12.37+0.03 2.45+0.03* 78.21+0.05™

25 9.28+0.01¢ 8.97+0.07¢ 40.97+0.23¢ 11.51+0.07¢ 2.56+0.39" 73.29+0.01°¢

Each value is expressed as meantstandard deviation of triplicate determination.

UCo-E: co-elution of A’-sitosterol and cycloartenol.

YValues in the same column with different letters(a-¢) are significantly different by Tukey's multiple range test(p<0.05).
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Fig. 2. Changes in acid value (A) and peroxide value (B) of
peanut oils during storage at 80°C for 25 days. Each value is
meantstandard deviation of triplicate determination. Values with
different capital letters (A and B) and small letters (a-f) are
significantly different between cultivars and storage days,
respectively by Tukey’s multiple range test (p<0.05).
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