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Abstract

Proximate analysis, mineral and fatty acid composition of three conventional domestic soybean cultivars and two imported
ones including glyphosate-tolerant HS2906 were evaluated by AOAC method, ICP-AES and gas chromatography. There were
several differences in the proximate analysis among three conventional domestic soybean cultivars ; higher crude fat in the
cultivar Hwanggumkong, higher crude protein in Pungsankong, and higher carbohydrate and crude ash in Duyukong. The
ranges of contents of proximate components of domestic cultivars were similar to the data previously reported. There were
no significant differences in proximate analysis between conventional soybean WS82 and glyphosate-tolerant HS2906 ;
23.55-23.90% of crude fat, 34.22-35.55% of crude protein, 6.25-6.45% of crude ash, and 25.35-26.47% of carbohydrate. The

mineral and fatty acid compositions of HS2906 were similar to those of conventional soybeans previously reported.
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Table 1. Soybean cultivars for analysis
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Table 2. Analysis condition of ICP-AES

OPTIMA 3300DV (PERKIN ELMA,

Model USA)

Instrument Infiuctively Coupled Plasma Atomic Emi-
ssion Spectrometer

Gas Ar gas

RF Power 27.12 MHz

Nebulizer gas flow rate 10~18 L/min

Coolant gas flow rate 15 L/min

Axially gas flow rate 0.5 mL/min

Sample uptake 1.5 mL/min

Calibration curve 1, 5, 10 ppm

ANAPURE MULTI STANDARD (Ana-

Juti
Standard solution pecs Co. Korea)

Sample Cultivar Origin Crop year Characteristics
SOt WS82 USA 2002 Conventional
SO2 HS2906 USA 2002 Glyphosate tolerant
S0O3 Hwanggumkong NewGene Co, Ltd. Korea 2003 Conventional
SO4 Pungsankong " "

805 Duyukong

" "
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Table 3. Analysis condition of gas chromatography

Instrument : Gas Chromatograph (HP6890, Hewlett Packard Co,
LTD, USA)

Detector : FID
Column : SP-Wax (60 m x 0.25 mm id, Supelco)

Oven : 150°C for 5 min, and then elevated to 220°C at a rate
of 4°C/min, holding 50 min
Temperature of injector and detector : 250°C, 260°C

Carrier gas: Nitrogen 1 mL/min, split mode 50:1

B} 23 EL 3.95~56%, ML 362%, ZA|H 17.8%,
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Table 4. Proximate analyses of different soybean cultivars (% freeze-dried basis)
Carbohydrates Moisture Protein Fat Ash Fiber
M+SD M+SD M=SD M=SD M+SD M+SD
(Range) (Range) (Range) (Range) (Range) (Range)
sol 26.00+0.63 4.63+0.06 35.650.73 23.00+0.34 5.90+0.06 5.42+0.24
(25.01 ~26.52) (4.55~4.70) (35.00 ~36.37) (22.18~22.94) (5.82~5.94) (5.08~5.60)
o2 26.00+0.50 442+0.19 34.97+0.68 24.00+0.15 6.300.09 4.76+0.34
(25.35~26.47) (4.20~4.65) (34.22 ~35.55) (23.55~23.90) (6.25~6.45) (4.34~5.14)
Total F=0.124 F=3.950 F=0.534 F=2.73 F=0.707 F=0.526
p=0.737 p=0.094 p=0.492 p=0.149 p=0.433 p=0.495
S03 35.00+0.32° 5.01+0.09° 33.8740.36° 22.00+0.02° 4.80+0.09" 4.59+0.24°
(34.30 ~35.10) (4.89~5.09) (33.53~34.38) (21.60 ~21.60) (4.69~4.90) (4.33 ~4.92)
S04 31.00+5.06" 5.99+0.06" 35.64+0.06° 20+0.13° 5.30+0.05° 4.85+0.14°
(23~33.3) (5.93 ~6.07) (35.57 ~35.69) (19.90 ~20.10) (5.20~5.32) (4.65 ~4.95)
SO5 37.00+0.87° 6.37+0.01° 32.9320.07° 18.00+0.97° 5.50+0.08° 8.95+0.07°
(35.60 ~37.04) (6.36 ~6.37) (32.83 ~33.02) (17.80~19.80) (5.39~5.57) (8.87~9.02)
Total F=4.56" F=490.68" F=86.32"" F=161.65"" F=32.82"" F=849.24""
p=0.043 p=0 p=0 p=0 p=0 p=0
TOTAL 30.76+5.09 5.28+0.79 34.61+1.17 21.25+2.00 5.55+0.54 5.71+1.70
(23.04-37.41) (4.20~6.37) (32.83~36.37) (17.80~23.55) (4.69 ~6.45) (4.33~9.02)
F=18.96*** F=081.13%%* F=2451"" F=84.73" F=236.62"" F=260.02""
p=0 p=0 p=0 p=0 p=0 p=0
Y 801 : WS82, SO2 : HS2906(LMO), SO3 : Hwanggumkong, SO4 : Pungsankong, SO5 : Duyukong.

P 50,05, **p<0.01, ***p<0.001.
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Table 5. Mineral composition of different soybean cultivars
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FAT 128 ppme] o2 e ol FAE40.6
ppm), =F(33.5 ppm), FHE(14.4 ppm)e] O F VhElGE
3 W7re FANE(30.4 ppm), T-5-Z(30.2 ppm), ZHFE(23.2
ppm)e] Fo 2 YERgon, AyES 33F(5.0 ppm), T4
(39 ppm)e] €22 YElgew, FRFAME AEHA
g3ttt olF EUE a4k 35| & vlus) B saF
2 08 F 7R FF) vlEl GEER delwe el ¥
3 ZE, ), YRe] ko] vigkon] FAMEE HE 2 ol
o gkl &Sk, e ¢ wiavlge] o] Witk &
TE AFE] ol 3 AR, ofd L g FFol ¥
A FHrEle] A aeln g Q19 v &(CaP) FF
o] 0.5492 7} E=9km 1 thSo] F/F 0.500 o] o,
TR 04452 7P Rsith miSAt Feol 7U1d gk
¢l 7,700~8,200 ppm, Z-45 3,800~4,375 ppm, w}1vl4F 2,875~

(ppm freeze-dried basis)

SO1 S02 S03 S04 SO5 TOTAL
N 72.03+1.55 75.20+1.54  F=0.020  66.25+1.09° 12.83+1.70° 18.58£1.59° F=1777.096"" 13.87£2.87  F=1539.744""
a
(71~74) (74~77) p=0.895 (66 ~680) (12~15) (18~19) p=0 (11~20) p=0
885.83+14.22  821.67+26.50 F=0.001 731.67+25.30" 841.67£58.22° 1145.83+86.33° F=27.679  19561.67+2145.57 F=53.885"
(870 ~898) (798~850)  p=0.981 (703 ~748) (775~883)  (1050~1218) p=0.001 (16600 ~22200) p=0
3933.33+118.15 4125.004217.94 F=2.286 3339.17+4837° 3066.67+72.17° 3350.00+0.00° F=30.734""  3562.83+424.47 F=43.192""
a
(3800~4025)  (3975~4375) p=0.205 (3310~3395)  (3025~3150)  (3350~3350) p=0.001 (3025 ~4375) p=0
. 99.58+2.77 158.67+10.83  F=5.549 83.83+3.50 108.17£6.00 57.08+39.55 F=3.644 101.47£38.06  F=12.090""
€
(97~103) (147~167)  p=0.078 (81~88) (101 ~112) (34~103) p=0.092 (34~167) p=0.001
2066.67+80.36 3125.00+180.28 F=2.339 2716.67+118.15° 2376.67£61.36° 2875.00+66.14° F=26.406"  2812.00+279.73 F=19.928 "
(2875~3025)  (2975~3325) p=0201 (2625~2850)  (2340~2448)  (2825~2950) p=0.001 (2340 ~3325) p=0
7925.00£19526 7775.00+378.32 F=1.969 6075.00+180.28° 6883.33+38.19° 6691.67+14.43° F=46994""  7070.00+737.71 F=41.711""
(7700~8050)  (7475~8200) p=0.233  (5925~6275)  (6850~6925)  (6675~6700) p=0 (5925 ~8200) p=0
40.67+0.88 38.33+2.18  F=2757  23.17+1.61° 30.42+0.52° 30.17+0.52°  F=48.780"" 32.55+6.60 F=85.502""
(40~42) (37~41) p=0.172 (22~25) (30~31) (30~31) p=0 (22~42) p=0
7n 78.17+1.47 67.00+2.05  F=0410  33.50+2.18° 40.58+1.77° 1443+1.85% F=145572"" 46.74+23 .91 F=564.339"
(77~179) (65~69) p=0.557 (32~36) (39~43) (12~16) p=0 (12~79) p=0
S 0+0 18424967 F=15.904 5.00+7.00 3.92+6.78 0.00+0.00 F=0.655 5.4748.73 F=4.575
© (0~0) (7~24)  p=0016 (0~13) 0~12) (0~0) p=0.553 (0~24) p=0.023

Y s01 : WS82, SO2 : HS2906(LMO), SO3 : Hwanggumkong, SO4 : Pungsankong, SOS : Duyukong.

Y *p<0.05, **p<0.01, ***p<0.001.
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Table 6. Fatty acid composition of different soybean cultivars
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(% freeze-dried basis)

so1 SO2 SO3 SO4 SOs5 TOTAL
14:0 0.10+0.00 0.11:0.01 F=0 0.11+0.00 0.11+0.007 0.110.00 F=1.000 010000  F=731""
(Myristic)  (0.10~0.10)  (0.10~0.12)  p=0.500  (0.11~0.11)  (0.10~0.11)  (0.11~0.11)  p=0465  (0.08~0.12) p=0
16:00 1245£0.02  1470+0.07 F=3.53E+16 1128+0.02°  12.51x0.02°  13.4120.11° F=564593"" 11.97+0.11 F=714.87"
(Palmitic) (1243~12.46) (1465~1475) p=0.08  (1126~11.29) (1249~12.52) (13.33~13.48) p=0 (10.14~1475)  p=0
18:0 4,6940.01 4434006  F=T46E+15  254:001°  277+002°  4.12+004° F=2291447  327:006 F=64444"
(Stearic)  (4.68~4.69) (4.38~447) p=0.106  (2.53~2.55) (275~278) (4.09~4.14) p=0 (2.53~4.69) p=0
20:0 0.3420.00 0362001 F=299E+16  0.19+0.00"  025:0.02°  033:0.02° F=30722"  0.19:002  F=59.9""
(Arachidic) (034~034) (035~037)  p=0295  (0.19~0.19) (023~025) (031~034)  p=0010  (0.18~0.37) p=0
16:1 0.07£0.01 0431003 F=SOIE+1S"  0.08£0.01° 0.18+0.01° 046+0.03° F=266.056""  0.07+003  F=73.06""
(Palmitoleic)  (0.06~0.08)  (0.41~045)  p=0012  (0.07~0.08) (0.17~0.18)  (0.44~0.48) p=0 (0.06~0.48) p=0
18:1 2032+0.01  21.98+0.15 F=1.1E+16" 2434+000°  2543:0.12°  20.84+0.07° F=1771.180"" 24.92+0.06 F=2681.31""
(Oleic)  (2031~2033) (21.87~22.08) p=0039 (24.34~2434) (2534~25.51) (20.79~20.89) p=0 (2031~2551)  p=0
201 0.20+0.01 0.19:0.03  F=2.69F+17  0.12+0.01° 0.14+0.00° 0.19+0.01°  F=26.600" 0.15:003  F=10.74"
(Gadoleic) ~ (0.19~0.20)  (0.17~021)  p=0845  (0.11~0.13) (0.14~0.14)  (0.18~0.19)  p=0012  (0.10~021) p=0
1822 55.39+0.01 5194021 F=395E+18 5274+0.04°  51.14009°  54.08+0.14° F=439.126"" 52954348 F=134554"
(Linoleic)  (55.38~55.40) (51.75~52.05) p=0.027  (52.71~52.76) (51.07~51.20) (53.98~54.18) p=0 (51.07~55.40)  p=0
18:3 6.460.04 6231009 F=324E+16  8.62+001° 7.5120.05° 6.84£0.09° F=497418""  799:+125 F=706.68""
(Linolenic) ~ (6.43~6.49)  (6.17~629)  p=0.114  (861~862) (747~7.54)  (6.78~6.90) p=0 (6.17~7.54) p=0

Y SO1 : WS82, SO2 : HS2906(LMO), SO3 : Hwanggumkong, SO4 : Pungsankong, SO5 : Duyukong.

2 "p<0.05, “p<0.01, " p<0.001.
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Table 7. Proportion of saturated and unsaturated fatty acid of different soybean cultivars

SOl SO2 S03 SO4 SO5
Mean(Range) Mean(Range) Mean(Range) Mean(Range) Mean(Range)

SFA 17.58 19.24 14.12 15.64 17.97
(17.55~17.59) (19.48~19.71) (14.09~14.14) (15.57~15.67) (17.84~18.07)

MUFA 20.59 22.60 24.54 25.75 21.49
(20.56~20.61) (22.45~22.74) (24.52~24.55) (25.65~25.83) (21.41~21.56)

PUFA 61.85 58.13 61.36 58.65 60.92
(61.81~61.89) (57.92~58.34) (61.32~61.38) (58.54~58.74) (60.76~61.08)

SFA/(MUFA+PUFA) 0.213 0.238 0.164 0.185 0218

D SO1 : WS82, SO2 : HS2906(LMO), SO3 : Hwanggumkong, SO4 : Pungsankong, SO5 : Duyukong.

? SFA : Saturated fatty acid, MUFA : Mono unsaturated fatty acid, PUFA : Poly unsaturated fatty acid.
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