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Abstract

The fatty acid composition and free amino acid content of domestic soybean cultivars were analyzed to confirm the quality
characteristics of protein and fat contained in soybeans. The saturated fatty acid content of soybeans included palmitic acid at
9.47~11.15%, followed by stearic acid and myristic acid. The total saturated fatty acid content in soybeans was 12.56~14.34%, with
Taekwang having the lowest content, followed by Daewon, Seonyu, Cheonga, and Jinpung. The linoleic acid content, an unsaturated
fatty acid, was 45.69~58.17%, with Tackwang showing the lowest composition and Jinpung showing the highest composition. Next
was oleic acid at 14.69~33.86%. Jinpung had the highest linoleic acid composition, had the lowest and Tackwang which had the
least linoleic acid, had the highest. The unsaturated fatty acid content was in the order of linolenic acid, eicosatrienoic acid,
eicosadienoic acid, and eicosapentaenoic acid. The total free amino acid content was 217.28~456.66 mg%, with Daewon showing
the highest free amino acid content, followed by Seonyu, Tackwang, Cheonga, and Jinpung. The free amino acid content varied
depending on the cultivars, but in general, the free amino acids in the soybeans used in the experiment showed higher aspartic acid,
glutamic acid, and proline contents than other amino acids.
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Table 1. Operation condition of GC for the measurement
of fatty acid in soybean

GC (TRACE_1300_1310,

Instrument ThermoScientific, USA)
Detector temp 230C
Column TR-FAME (100 m x 0.25 mm x 0.2 pym)
Carrier gas and flow rate N2, 350 mL/min
Injector temp. 230C
Oven condition 100°C(0.2 min), 2C/min, 240C
Injection volume 1.0 uL

Split ratio 10:1

13,500 ipm/minQ 2 15 59 FASIA FHAES A X6t
#4EES 17,000xgoll Al 15827 dAlEEste] 045 ume]
membrane filterE ©]-&5}0] oj1}5}9 0™ o|& Waters AccQ-
Tag H(Waters AccQ- Tag Amino Acid Analysis System 1993)
08 FEASAY & fFEjotn|ieit Alm=E St HPLCE
233519ty AFE3E column AccQ - Tag™ (3.9x150 mm,
Waters, Milford, MA, USA)°]1™, injection volume< 5 1L,
column &%= 37CE detector= fluorescent detector(Waters™
2475, Millipore Co-operative, Milford, MA, USA)= excitation
wavelength 250 nm, emission wavelength 395 nm% =743}
T}. Mobile phasex= Waters AccQ-Tag eluent A1 A2} 60%
acetonitrile(81) B)E gradientf 0. 2 E-A45}31 0™ ojujjo] B
A ZAL Table 29} 2}

4. SHANZ

SPSS 26.0(IBM Corporation, Armonk, NY, USA)S o|-&35}
of P+ EEUAR YEoH, AT Tt AolE
one-way ANOVAZ £-43%t & Duncan’s multiple range test®
49z 7 fo8e AHSA

SpAL Mol ] WA £AS 23 AT Table 3
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ISR HPALO 2= palmitic acid(16:0)2] FAJ0] 9.47~11.15%
2 Yelgow 1 th29FE stearic acid(18:0), myristic
acid(14:0)9] <=0]3it}. & ESIA|HFALY] AL 12.56~14.34%

Table 2. HPLC gradient conditions for the measurement
of free amino acid in soybean

Time Flow rate Mobile phase
(min) (mL/min) A (%) B (%)
Initial 1.0 100
0.5 1.0 98
15.0 1.0 93
19.0 1.0 90 10
32.0 1.0 67 33
33.0 1.0 67 33
34.0 1.0 0 100
37.0 1.0 0 100
38.0 1.0 100 0
45.0 1.0 100 0
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Table 3. Fatty acid composition of major domestic soybean cultivars (unit: %)
Fatty acid Cultivar

Daewon Seonyu Jinpung Cheonga Tackwang

10:0 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00
12:0 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00
14:0 0.07+0.01% 0.08+0.00° 0.1120.01° 0.080.00° 0.06:£0.00°
16:0 9.65+0.02° 10.700.04° 11.0420.04° 11.2240.09° 9.48+0.01°
16:1 0.07£0.00 0.08+0.01 0.09+0.01 0.09+0.01 0.08+0.00
18:0 3.29:+0.04* 2.84+0.02 3.1240.05° 2.69+0.03¢ 3.02+0.01°
18:1 21.94+0.02° 21.18+0.08° 17.66+0.04° 20.67+0.05¢ 33.89+0.04°
18:2 54.62+0.20° 54.25+0.14° 58.35+0.25° 53.79+0.03° 45.75+0.08"
18:3 0.17+0.00° 0.19+0.00° 0.17+0.00° 0.19+0.00° 0.2620.00°
20:2 0.09+0.00 0.08+0.01 0.09+0.00 0.09+0.01 0.09+0.00
203 0.38+0.02° 0.330.02%° 0.32+0.02° 0.37+0.01° 0.38+0.02°
20:5 0.08£0.00° 0.02+0.00° 0.030.00° 0.02+0.00° 0.06+0.00°
Total 90.37+0.14° 89.75+0.14¢ 90.97+0.08" 89.21+0.17° 93.08+0.10°
SFA 13.01£0.06" 13.62+0.06° 14.27+0.10° 13.99+0.12° 12.56+0.00°
UFA 77.360.20° 76.14+0.20° 76.70+0.18° 75.2240.04° 80.52+0.10"
MUFA 22.01+0.01° 21.2740.08° 17.74£0.05° 20.760.04° 33.97+0.04*
PUFA 55.35+0.18" 54.87+0.12° 58.96+0.23° 54.46+0.01° 46.55+0.06°
UFA/SFA 5.95+0.04° 5.59+0.0° 5.38+0.05¢ 5.38+0.04¢ 6.4120.01°
n-6 54.71+0.20° 54.33+0.13° 58.44+0.25° 53.88+0.02° 45.84+0.08"
n-3 0.63+0.02° 0.54+0.01 0.52+0.03¢ 0.58+0.01° 0.70+0.02°
n-6/n-3 86.28+3.11° 101.1142.77° 112.33+6.28" 92.68+1.95% 65.24+2.09¢

Y Values with different superscripts within a row (*°) were significantly different (p<0.05).
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Table 4. Free amino acid contents of major domestic soybean cultivars

(unit: mg%)

Daewon Seonyu Jinpung Cheonga Taekwang

Alanine 56.62+9.93") 25.55+2.72° 16.86+0.98° 22.59+2.11° 21.76+3.73°
Aspartic acid 77.1149.31° 41.28+4.66™ 26.8026.55 46.63+18.99® 39.08+1.92%
Cystine 36.65+5.78 57.46+10.87 39.60:£9.42 52.3542.92 52.23+14.32
Glutamic acid 65.57+7.98 67.06+0.12° 35.06+2.00° 21.95+31.01° 53.47+1.12%
Glycine 6.9120.95" 5.07+0.11° 2.99+0.76° 3.594+0.55% 3.76+0.06™
Histidine 20.90+4.82° 14.7120.60° 5.03+2.84° 4.65+1.10° 12.97+0.01°
isoleucine 4.35+1.01° 7.23+3,02° 2.63+0.15° 4.04£0.07% 4.7120.08®
Leucine 4.88+1.12% 8.3043.77* 2.92+0.15° 3.65+0.13% 4.54£0.09™
Lysine 12.45+3.45% 15.2146.13° 6.41+0.87° 7.31+0.03% 10.27+0.86™
Methionine 11.68+2.27° 10.56£1.03® 7.84+0.17° 9.10+0.73® 8.88+0.06™
phenylalanine 11.26£2.15° 10.63+4.33® 5.01+0.05° 6.24+0.16™ 7.58+0.24°
Proline 66.60+£10.52° 44.30+1.48° 24.60+0.44° 30.05+1.09¢ 33.92:+1.34%
Serine 55.17+7.05° 38.13+0.08™ 18.09+£14.23% 18.56+9.20™ 12.4320.08°
Tyrosine 15.5543.02° 6.79+3.13° 7.18+1.06° 9.37+0.02° 7.58+0.16°
Valine 10.9742.25° 20.07+0.38" 16.26+1.80° 19.11:0.88™ 21.73+0.62°
Total 456.66+4.48" 372.34+2.65 217.28+3.84° 259.17+4.31° 294.91+1.54%

D Values with different superscripts within a row (*°) were significantly different (p<0.03).
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