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ABSTRACT The properties of non-GM soybeans with lipoxygenase (LOX) free genotypes, such as Gaechuck#l
(black, LOX2,3-free), Gaechuck#2 (yellow, LOX2,3-free) and Jinyangkong (yellow, LOX1,2,3-free), were compared
to Tackwangkong (yellow, LOX1,2,3-present) as control. Length and weight of soybeans were significantly longer
in Gaechuck#1, but LOX free genotypes of yellow beans was smaller than Taekwangkong, in terms the size and
weight. After soaking for 12 hr, increased ratios of soybean weight were 217.07 ~226.55%, and they were significantly
higher in Gaechuck#2. The total color difference (AE) to Taekwangkong was the highest in Gaechuck#1, but another
yellow soybean were similar. Crude lipids content was significantly higher in Taekwangkong (17.30%), and these
LOX free genotypes (13.71 ~14.66%) did not show significant difference. Crude protein contents were significantly
higher in Gaechuck#1 (34.79%) compared to the other soybeans (32.93 ~33.47%). Contents of glutamic acid among
the detected composition amino acid were highest, and its total contents were highest in Gaechuck#1 (32.42 g/100
g), and the total content of Gaechuck#2 was similar to Taekwangkong. Contents of total isoflavone were higher in
LOX free genotypes than Tackwangkong, especially significantly higher in Gaechuck#1 (1672.54 pg/g). Contents of
total phenol were highest in Gaechuck#1 (276.91 mg/100 g), and flavonoids content of Gaechuck#1 (26.93 mg/100
g) was 2.6 ~2.8 times higher than the other samples. DPPH, ABTS radical scavenging activities and reducing power
were significantly higher in Gaechuck#1. The yield of soybean curd from tested samples was the highest in Gaechuck#2.
Gaechuck#2 as LOX free genotypes was similar to Taekwangkong with regard to physicochemical properties and
antioxidant activities. Therefore, we propose that Gaechuck#2 is a more suitable genotype for soybean curd products.
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Table 1. Seed characteristics of different soybean cultivars

Length Width 100 weight

(mm) (mm) ()
Tackwangkong  7.89+0.58"  6.10£0.27"° 21.97+0.20°
Gaechuck#1 8.55+0.58°  6.02£0.47  23.90+0.26"
Gaechuck#2 7474033  5.93+0.33  19.25+0.37°
Jinyangkong 7.49+0.58" 5.97+026  20.56+0.57°

All values are meantSD (n=20).

NS not significant.
“‘Means with different superscripts in the same column are sig-
nificantly different at P<0.05 by Duncan's multiple range test.
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Table 2. Seed characteristics changes of different soybean culti- ATHZ20). o] YaF e WZ 2ol FH-9o Mz AH
vars after soaking for 12 hrs in the water Aol oES N = @olo T AL 39 oFEA oY
Length Width Increagmg rate M B o3 TR Mo TEElet zpo]E Ml 4= 9lon, 1
) @ WOBL TN o) s A% AR Aze] o]} nn @ Ao
L oz i A = =
Tackwangkong 13.40+0.88°  6.58£0.41"  224.06+1.05" B o B ”
Gaechuck#l  13.66£0.88°  6.65:0.54  221.88+2.09" Ry
Gaechuck#2 12.83+0.66°  6.49+0.38 226.55+0.08°
Jinyangkong 12.30+0.84"  6.50+0.29 217.07+0.46" QlHIME Stk
All values are meantSD (n=20). Non-GMZF-2] 48, 38, A4, Zgd 4 e43 8
NS: not significant. shepo SIrL 2E EhEEo Bzl o] Zlelis o]
““Means with different superscripts in the same column are sig- ¥ Table 49h 2tk o 2 A4l Apol= glo.
nificantly different at P<0.05 by Duncan's multiple range test. W, A= TRl 1% U9 9] Zolof Edstgint. 3l g
MH#27}F frol o= ‘7%9} “4, a9 NEe BEdFt i
ME 37} Qlieh. 2= e FFo] 17.30%2 7H =
T e s 543 A= Table 33} 2ok AT gkew, LOX7} 2% %’—% 13.71~14.66%% A= 2ol

o
o
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65.47~67.49% A oAbz o AR ghel Hls: ojAtt. kA ke A #1(34.79%)°] BF A1 5(32.93
g Aol A (a)o M= (b)= MH#2N A 2] ~33.47%)°1 ¥la] frejH o x7)= shglon, Alg il
How gokon, JFTL el val ezt I Ak= ol At BrstES BE AlRelA 33.08~35.26
e F3ol ek 2 A= o] MAHAB)= A #1e] frejHow P N F ZEel| oA} Zgkon, JhH#2er NFT 2 P
 aolE welom, JhH#2ot JFT2 1.96~2.269] H 9 Foll vlsl frel o w8k, Als T2 Eolv =AY
Z zFo| 7 2o} MA#2 2D HFF L F I A Z A o] kol tha E oY) wiEolgt o AXITH

O

AIZEA Q1 Sl A B FF 7} Aol 7} gls B o R oA AT T Az A 9sge] Ay g gl TR F4

Aol F855 e Fo& O, AdE, A, A5 of &S MR = T8 AARE 53] AW o] oW
g, 277, A, o MEE vadk Aol Wi ulF AU A E e 4 Qlar, ekl e gheko] ow
7} 60. 56 1R, ol ZHFel HlsiAE tha Woka 5 T Fgo] Z7HETHID). AHA ] e TR Axg F9
3 FAEE OiF7F 953 Eot Y FEolEtE A 74 AWk G A Al A =AY e 14.81~19.93
oy Ax A&Vt Ak JEFS Frhe AoR HilE o] PR oM, ZekulA 3L 3599~40.59%(21)2 H A

Table 3. Color intensity in the powder of different soybean cultivars

L a b AE
Tackwangkong 66.57+0.85° 1.19+0.42° 26.53+1.54° 0
Gaechuck#1 48.35+1.61° -5.3540.53° 19.33+1.34° 19.55+0.53°
Gaechuck#2 65.47+0.66° 1.72+0.15° 28.36+0.74° 2.26+0.46"
Jinyangkong 67.49+0.64° 1.29+0.22° 25.46+0.65" 1.96+0.54"

All values are meantSD (n=10).
““Means with different superscripts in the same column are significantly different at P<0.05 by Duncan's multiple range test.
AE: total color difference to Taekwangkong.

Table 4. Physicochemical properties of different soybean cultivars (%)
Moisture Ash Crude lipids Crude protein Carbohydrate
e N N S
Gkl nswors® GURIE BTN SRl oseminy
7 Yy et v
I G N SR o S vy A o 54

All values are mean+SD (n=3).

““Means with different superscripts in the same column are significantly different at P<0.05 by Duncan's multiple range test.
Carbohydrate 100 — (moisture+ash+crude lipids+crude protein).

YValues are calculated as dry base.
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glucoside® EA3t=1(26), ¥ Ao % malonylge-
nistin®] 3t=Fo] 7} 9ko™ thS- o 2 malonyldaidzin®]
131, glycitin, daidzein % genistein< 50 pg/g ©]3} th.
Glycitin %2 7)1 2#1, genistein T2 FFFAA 9
Ao Fgow, 1 9 o]AhZeite] A9 HET Y
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Table 5. Amino acid composition of different soybean cultivars (g/100 g)
Taekwangkong Gaechuck#1 Gaechuck#2 Jinyangkong
Aspartic acid 3.40 3.94 3.37 2.69
Threonine 1.10 1.23 1.06 0.84
Serine 1.49 1.73 1.49 1.16
Glutamic acid 5.38 6.46 5.60 432
Proline 1.96 2.03 2.03 1.77
Glycine 1.25 1.36 1.25 0.96
Alanine 1.30 1.38 1.31 1.02
Cystine 0.19 0.25 0.20 0.20
Valine 1.14 1.25 1.13 0.92
Methionine 0.24 0.27 0.25 0.26
Isoleucine 1.07 1.17 1.04 0.83
Leucine 2.10 2.35 2.06 1.61
Tyrosine 0.91 1.07 0.89 0.67
Phenylalanine 1.34 1.55 1.30 0.99
Histidine 0.78 0.92 0.79 0.64
Lysine 1.93 2.11 1.85 1.55
Ammonia 0.60 0.70 0.61 0.51
Arginine 2.02 2.67 2.06 1.59
EAA" (ratio to total AA, %) 9.70 (34.4) 10.85 (33.5) 9.48 (33.5) 7.64 (33.9)
Total 28.20 32.42 28.29 22.53

YEAA: Essential amino acid.
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Table 6. Isoflavone contents of different soybean cultivars (ng/g)
Taekwangkong Gaechuck#1 Gaechuck#2 Jinyangkong

Daidzin 175.40+3.34° 265.43+0.81° 190.18+1.32° 264.32+17.56°
Genistin 271.33+14.70° 359.37+17.28° 293.20+39.23° 371.31£6.29°
Glycitin 23.11+1.14* 42.37+0.45° 34.69+0.53° 29.17+1.55
Malonyldaidzin 305.50+5.59° 467.34+18.98° 309.60+37.35° 432.71+9.41°
Malonylgenistin 380.26+4.00" 499.41+12.18" 364.52+419.72° 520.83+17.57°
Daidzein 27.03+4.20° 32.90+2.59" 28.79+2.29% 35.40+1.78°
Genistein 4.46+0.25° 5.71+0.18° 7.2240.13° 8.36+0.22¢

Total contents 1196.23+23.85°

1672.54x14.30°

1228.20+19.30° 1662.10£12.65°

All values are meantSD (n=3).

““Means with different superscripts in the same column are significantly different at P<0.05 by Duncan's multiple range test.
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Table 7. Total phenol and flavonoids contents of different soy-

bean cultivars (mg/100 g)
Total phenol Flavonoids
Taekwangkong 195.91+1.53° 9.62+0.40"
Gaechuck#1 276.916.60° 26.93+1.95"
Gaechuck#2 202.72+1.53° 10.29+1.62"
Jinyangkong 146.18+2.71° 9.54+1.05°

All values are mean+SD (n=3).
“*Means with different superscripts in the same column are sig-
nificantly different at P<0.05 by Duncan's multiple range test.
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Table 8. Effective concentrations for antioxidant activities in
80% methanol extracts from different soybean cultivars
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Table 9. Yields of soybean curds from different soybean culti-
vars (%)

DPPH radical ABTS radical Reducing

scavengingl) scavengingl) powerz)
Tackwangkong ~ 42.15+2.51°  13.30£0.45°  33.58+0.20°
Gaechuck#1 <125 <12.5 16.29+0.11°
Gaechuck#2 22.66+1.02"  13.59+£0.73"  36.74+0.73°
Jinyangkong 41.74+335"  15.20+0.88"  50.35+0.37°

DEffective concentrations (ECso, mg/mL) values were calculated
from the regression lines using four different concentrations
(12.5, 25, 50 and 100 mg/mL) and their data were presented
as 50% scavenging activity.

)Reducmg power values were presented by the sample concen-
tration at 0.5 of absorbance value at 700 nm.

“Each value represents mean+SD (n=5). Means with different

superscripts in the sample are significantly different at P<0.05.
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£ 12.5~100 mg/mL 5% ®9A =43kl DPPH %
ABTS 2ht)Ztoll tigt 50%2] 2AZA4 S el Al89]
FE(ECs0%h)E AFE3 A3 Table 83 2t 73 #19
ECso#k2 12.5 mg/mL P|¥Fe 2 €} Algo] v]a] &A4do] &
i}, Aok e ggEat Al 77ke] Solx7) glglon, A
#2= ®lFZol vl folHow @Ao] Eokth ABTS et
Z AAGAE L ANH#2AA EFTH FAEIG o, S
o] &AL olnt) thA vt =S 700 nmoll A 0.59
FHE #e Bolud A8HE AR FXR(ECosah)EA
MH#1] GAo] FoH o= Ehon, gFF vla 73
#29k R1g7e] GAdo] o] o vhorovt MA#2= B
Foll w3 A= oy it

oll

ol
rlr U r};

ARTE 9 T FEA R o3 Fits} o] =
thar 2 A QEd(3]), ¥ Aol BAF MH#1S
T v, FeEsoE E o]i% o] gefo] B} Al
vl =] e o] o5 Aol ditst &/del #olgk s
2 A7 E T vl gl A ksl Edo] W Aw
AEe] F dE g #do] glom o] hZelEe] g
= 733 o2 AZtE=d|(Table 6), o1& &5 o]aZe
9] DPPH #tt]Z 2787 do] thE gtstd &2l B
grdo] wrbar gk ®a1(33)9F FAMeE Aiel AlRETh o)A
ETHEE QtEAlold T 3t o) gatks) g o) AluA] &
W7F b b Ba(34)9 AE 7L HE SghES

Yields of soybean
curd to 1 L of

Yields of soybean
curd to 100 g of

soy milk soybean
Taekwangkong 37.9640.67° 265.75+4.72°
Gaechuck#1 33.71+0.40° 236.00+2.83°
Gaechuck#2 38.99+0.41¢ 272.9242.85¢
Jinyangkong 29.26+0.54" 204.8343.75"

All values are meantSD (n=4).
“*Means with different superscripts in the same column are sig-
nificantly different at P<0.05 by Duncan's multiple range test.
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