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Sprouts between Glycine max and G. soja
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ABSTRACT : Soybean sprout traits were evaluated for
soybeans for sprout (Glycine max) and wild soybeans (Gly-
cine soja). Soybeans for sprout are characterized with
small seed size of 10~14 grams per 100 seeds and are tradi-
tionally used only for producing sprouts. No difference
was observed in hypocotyl length and sprout yield between
two types of soybean. (However total length, hypocotyl
hypocotyl, body weight, and the rate of good quality were
greater in soybeans for sprout.) Number of lateral roots
and root length were greater in wild soybeans. Contents of
crude oil, oleic acid, and sucrose were higher in soybean
for sprout, while that of protein and linoleic acid were
higher in wild soybeans. There was no difference in sprout
isoflavone content. Qut of 17 amino acids analyzed, 10
amino acids such as aspartic acid, lysine, and arginine. etc.
showed significantly higher content in wild soybeans.
Hypocotyl color of sprouts estimated by color meter based
on the degree of L(brightness), a(red), and b(yellow) val-
ues were better in wild soybeans than soybean for sprout.

Keywords : Glycine soja, soybean sprout, amino acid, fatty
acid, isoflavone, hypocotyl color index.
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Table 1. HPLC condition for analysis of free sugars in soybean

sprouts.

Condition

Column Waters Sugar Pak 1 (6.5 X 300 mm)

Detector Shodex RI-71 refractive index

Sensitivity X 8

Mobile phase Deionized water (containing 0.0001 M
calcium EDTA)

Temperature 90°C

Flow rate 0.5 ml/min.

Table 2. HPLC condition for isoflavone analysis in soybean

sprouts.
Condition
Column Merck, Lichrospher RP-18¢ (5 pm, 4.6 <X 125
mm)
Detector Hitachi, L-4250 UV-VIS variable detector
Wavelength 254 nm
Temperature 30°C
Mobile phase 60 : 40 (deionized water : MeOH)
Flow rate 1.0 m/min.
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Table 3. GC condition for analysis of fatty acids in the soybean
seed and sprouts.

Condition

Instrument DS620 (DONAM Instruments Inc., Korea)

Column 0.32mmid. X 25 m HP-FFAP capillary
column

Detector Flame ionization detector

Oven temperature Raised from 140°C (2 min. holding) to
200°C

Injection temperature  230°C

Detector temperature  250°C

Carrier gas N,(0.5 ml/min)

Injection volume 1l

hexane® 2 FZ3+ 50mg2] oilol 5mi2] methylation solution
(H,SO4: MeOH : toluene = 1 ml: 20 ml : 10 mDE ¥ 3 100°C
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Table 4. Agronomic characteristics of soybean varieties used in the experiment.

. 100-seed Seed coat Germination Crude Crude oil
Variety . .
weight (g) color rate (%) protein (%) (%)

IT183049 3.48 Non-glossy black 85.1° 41.2% 11.3¢
IT184172 2.0 Non-glossy black 80.0¢ 40.9° 10.9¢
IT184178 5.4F Black 85.4° 42.1° 10.4°
IT184256 24" Non-glossy black 86.1° 39.8¢ 9.6°
KLG16079 3.38 Non-glossy black 88.7° 41.6® 11.1¢
Saebyeolkong 12.3 Yellow 97.0% 36.8° 18.0°
Eunhakong 13.4° Yellow 94.3% 38.6d 18.8*
Sobaegnamulkong 10.3¢ Yellow 94.5° 35.9° 19.2?
Pungsannamulkong 11.0° Yellow 95.6% 35.8°f 18.6®
Somyungkong 9.0° Yellow 99.7° 356 17.3¢

Means with the same letter within a column are not significantly different at 5% level of DMRT.
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Table 5. Comparison of sprouts characteristics between G. max and G. soja.

Whole

Hypocotyl

Root

Hypocotyl

No. of

Weight

Rate of good

Species X;ﬁﬁ: length length length diameter  lateral roots per sprout  growth S?;l)d
(cm) (cm) (cm) (mm) /sprout (& (%) °
IT183049 13.4% 9.6 3.8¢ 1.46° 3.0% 0.24° 60.6° 505
IT184172 15.8° 10.9° 494 1.30° 0.9° 0.22f 57.2% 535
G.sgja  IT184178 16.1° 9.8% 6.3° 1.36° 4.0 0.30° 5434 445°
IT184256 14.09 9.1% 494 1.40° 2.4% 0.21f 57.7% 575%
KLG10079 12.7¢ 8.6° 414 1.40° 2.8% 0.20 60.4° 440°
Mean 14.4 9.6 48 1.38 26 0.23 58.0 500
Saebyeolkong 21.22 10.1¢ 11.1° 1.90° 6.5 0.81° 84.5° 600°
Eunhakong 20.0° 11.6° 8.3b 2.03% 8.2% 0.90° 70.9 485
G. max  Sobaegnamul kong 18.9° 10.1° 8.7° 1.93% 4.4 0.64° 70.8° 455%
Pungsannamulkong 16.4° 9.7¢ 6.7° 233a 6.4 0.73° 59.0< 495
Somyungkong 18.9° 10.2° 8.8° 2332 10.5° 0.73° 71.5° 560
Mean 19.1 10.3 8.7 2.10 7.2 0.76 713 520
t-test between means
of G. max and ok ns *k *ok *k *k * ns

G. soja

Means with the same letter within a column are not significantly different at 5% level of DMRT

8ol E3W] "WEoez AZMEY ey wlEe] A
TE gubzow AF A4S Ao X mEthy e
& 5, 1980; & 5, 1981), AERT SAYHLA opyFe
S olet tE 275 e, dAAeldM s Aol
7F WA shlEe] dololMe ol Aoyt VA et
3, W] o] xolo o3t Az opFe] FuE B

B AERTE S50 2L /T Y Ao B

Lo

ol ok

-

o=2= . .
7HEAEE. oPEEe] ANkl FUE §AS AuEEte ¥
o= Ao Y, E3] JEEME Auig R} Boj
Go|x opEH AuFe] TAE o]L3 FENFAINE F
Bajol & F23 FAEa Az

FUEoA el R Aujdpel wet Frksket, ol
= TUEY Aol Mg Mt AEAE ke EAaF
Fo| FrIozR A 3hgo] Frigial 3o
8, 1998), 5¢ Ama FTvEe] Z29HF FFL 374~
4597231 3 FH 5200002 2HE B o ApiES vlxgt
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Aol £23 viamin C8 FHEYolU=H, £ A
vitamin C $#& 547 Auigt FrHE9] vitamin C §agol
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W3 opAF 7ol Aol 7t flSl).

B AgolM F F7F F S sucroses AlEC] 3.09%
2 5301}, glucosed} fructosedl A= F F7tel| zlo]7} 914
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AufE} opIES] isoflavone TS VWS A#E Table
73 2t} F FolAM A& isoflavone®] FHE daidzein >
genistein > glycitein®] Tl R 2™, G. soja] daidzein® &
isoflavone Erako] zHzh 940, 1,701 ug/e® 2 G. max¥T}h =
L £XE RS, genistein, glycitein AuljEo] opFH L}
2 FXE BAAR HEAE G max?} G. soja Tl

Table 6. Comparison of sprouts components between G. max and G. soja.

Species Moisture Crudeprotein Crude Vitamin C Sugar (%)
(%) (%) oil (%) (mg/100 g) Sucrose Glucose Fructose
G. soja 89.8 56.0 59 7.4 2.06 0.52 0.44
G. max 88.0 46.1 13.6 73 3.09 0.40 0.46
t-test ns *ok Hok ns s ns ns




Table 7. Comparison of isoflavone content in soybean sprouts of
G. max and G. soja.

Z2| MuliEat opEs| StiEaA

. Isoflavone (ug/g)
Species — — —
Daidzein Glycitein Genistein Total
G. soja 940 50.7 710 1,701
G. max 816 67.8 729 1,613
t-test ns ns ns ns

o]A1 Zpol7t fiATt.

U A YT ATE tigh FUHES] isoflavone
€ 695~2,354 pg/gS & daidzein®] o] genistein? glycitein
FFET U SALE T, 2001), FvE A7) F
7¥%ol Wt & isoflavone®] ¥ FRIb) Hadte A
& Hoti(d, 1998), FF2F "ol7 ATkl S, FuE
2] AFGll= genistein AIEe] A 31, daidzein ¥
Zoll FAse ddE HAn k& &, 2001; A, 2000;
A 5, 1999).
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glycitein® oF o} FU3 AAE Aok 2t ApjEEot
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acide T & 25 ARG FUEolA ST,
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~14.3%, stearic acid 2.4~3.7%, oleic acid 14.6~32.4%, linoleic
acid 44.8~58.9% % linolenic acid= 5.6~10.7%2F2 1S
Helet A, 1982), FUE ¥ FUE AR A 24E
linoleic acid, oleic acid, palmitic aicd =™, FUE2] A
2 248 oleic acid®} linoleic acid®] FAgol o] oF7ke]
2ol 7h AL SIATHE 5, 2000; 3, 2000).

Aejg g ool HkEA 4=l U= oleic acid®t
linolenic acid® A5 RHASITHA oFze] B33 APk 4
ke F F5E S48 ¢ IS Ae= Jiddnh

AE oPF FVES] oplAl T A A= Table
9s} Zt}. 20709 olm|=At F 177N AEHNEH, HEE
olw)=At = aspartic acid, agrinine, leucine %5 105°] F
F74l F2jHQl xpol7t AP, F2JH<1 2po]7} AA
H o Abe oRFoM BF EA YERith HAEE o
Ake] ke aspartic acid7b 116.1 mg/gS® 7P B,
292 glutamic acid > agrginine > leucines=0]%U AL, °1& &
o) opFL AATHL] 57.0%, AFANAE 53.7%5 A
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Table 8. Comparison of fatty acid composition in seeds and sprouts of G. max and G. soja.

Soeci Varieties Palmitic acid Stearic acid Oleic acid Linoleic acid Linolenic acid

ecies .

P and lines Seed Sprout  Seed Sprout Seed  Sprout Seed  Sprout Seed  Sprout
IT183049 10.8 9.9 2.5 2.0 16.8 15.4 55.9 61.0 14.1 11.6
IT184172 11.6 10.2 33 29 13.2 11.3 57.2 64.1 14.8 11.6

G. soja IT184178 10.7 9.5 2.6 2.1 14.6 12.8 59.9 63.2 12.1 12.5
IT184256 10.2 9.6 2.8 32 11.9 12.9 59.7 61.0 15.5 134
KLG10079 134 11.7 2.6 2.7 16.2 14.6 56.8 59.6 11.0 11.4
Mean 113 10.2 2.8 2.6 14.5 134 57.9 61.8 13.5 12.1
Saebyeolkong 11.9 10.6 2.9 29 16.6 16.6 59.2 61.3 94 8.5
Eunhakong 114 104 1.9 23 20.5 19.8 60.2 61.3 6.0 6.1

G. max Sobaegnamulkong 10.3 94 2.6 2.6 16.8 16.7 61.5 63.7 8.9 7.6
Pungsannamulkong 11.4 104 1.3 23 22.1 21.2 575 58.6 7.7 75
Somyungkong 10.2 95 29 3.1 16.4 15.7 60.6 63.3 9.9 85
Mean 11.0 10.1 23 2.7 18.5 18.0 59.8 61.7 84 7.6
t-test between means of

G. soja and ns ns ns ns * *x ns ns *x *E

G. max
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Table 9. Comparison of total amino acid composition in soybean sprout between G. max and G. soja. (mg/g)
. Varieties .

Species and lines Asp Thr Ser Glu Pro Gly Ala Cys Val Met Ile Leu Tyr Phe His Lys Arg Total
1T183049 113.0 13.0 174 486 149 119 135 33 16.6 39 150 239 9.6 175 105 188 2573771
IT184172 1255 11.8 15.6 40.2 114 108 11.5 3.0 16,6 23 132 199 9.0 17.2 109 182 27.2 3642

G.soja  IT184178 1109 13.7 17.6 51.6 16.0 12.3 134 32 172 3.0 148 245 10.1 185 107 192 24.6 3813
1T184256 1249 122 162 41.6 120 11.3 11.5 3.1 158 22 125 199 87 17.7 11.7 189 251 3652
KLG10079 106.4 127 17.1 478 17.6 12.3 132 29 163 2.8 14.1 227 103 18.6 109 19.8 275 373.0
Mean 116.1 12.6 16.7 459 143 11.7 126 3.1 165 28 139 22.1 95 179 109 189 26.0 3722
Sacbyeolkong 79.0110.5 139 425 109 10.1 11.5 24 145 24 126 198 82 154 88 158 184 296.8
Eunhakong 99.3 11.8 164 43.5 11.7 109 138 2.7 158 22 132 209 92 168 102 17.6 209 336.8

G. max Sobaegnamulkong  80.1 124 162 47.0 151 11.7 12.7 2.5 158 2.8 140 219 9.7 168 95 183 203 326.7
Pungsannamulkong 87.7 11.8 153 435 11.9 10.7 129 25 159 2.7 13.6 209 9.0 164 92 173 202 321.5
Somyungkong 92.8 11.5 15.1 423 11.1 103 125 2.0 153 2.1 123 197 85 160 9.1 162 188 3157
Mean 87.7 11.6 153 43.7 12.1 10.7 126 24 154 24 131 206 89 162 93 170 19.7 3195
t-test between
means of G. max *ox * ns ns * ns ** * ps ns ns nps KR OkF kR Rk ax
and G. soja

Table 10. Comparison of hypocotyl color in sprouts between G. o] H37 glov}t AL vy I ZA L Hrlsle sk
soja and G. max. o Ae] Wg A7E mpIgE, AN 2T AT B

. L a b
Species | hite «<— black) (red <— green) (yellow <> blug)
G. soja 81.06 1.86 12.75
G. max 79.09 2.70 12.28
f-test *ok *ok ns

UF7t EoEE F7HITiAL 3=, aspartic acide BA]
3] 2718}, glutamic acide 7H48IRoH, 1] ofu|At
o] AeE BT Frkeiiou 7 Ares A askthE,
2000; 4, 1998; 5., 2000). LAY F(1981)2 ol 2¥
AFE opuite] ghgo] Zhash, ApGolA] wiEa) ey
Boz olgidry ¥k FHUE BHW AFAdAME
histidine, lysine®] W&ol A= glutamic acid®} arginine®] %
ol IR E T, 2000), T woAle A7AbEd et o
o 2d&E %, 2000; 3, 2000; F; 1998; & T, 1998), £
AFo A ofAE-S aspartic acid > glutamic acid > arginine
> leucine, ZH¥lF-E aspartic acid > glutamic acid > leucine >
arginine ] O FHgro] WAL, oRIFolA opr|iAte] g
Fo| W AL AETFe @A Fafo] F2ulA 2 A
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