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ABSTRACT Soybean (Glycine max (L.) Merr.) is an important
crop for protein, oil, carbohydrates, isoflavones, and many
other nutrients to humans and animals. But, antinutritional
factors in the raw mature soybean are exist. Raffinose and
stachyose are main antinutritional factors in soybean seed.
Both raffinose and stachyose are carbohydrates, belonging
to the raffinose family of oligosaccharides (RFOs). RFOs
are not readily digested in humans and cause flatulence or
diarrhea. The objective of this research is to obtain the
information on raffinose and stachyose content according to
genotype and environment. A total of twenty two soybean
genotypes (11 cultivars, 3 germplasms and 8 breeding lines)
were selected. Each genotype was grown in the field for
two years with two replications and harvested in bulk at
natural maturity for two years. Content of raffinose and
stachyose was detected by HPLC. The raffinose content
(g/kg) of 22 genotypes was 2.68+0.21 - 5.87+2.43 in year
1 and was 3.24+0.37 - 9.054+0.16 in year 2. The stachyose
content (g/kg) was 4.23+£0.98 - 27.6849.90 at year 1 and was
5.11£1.09 - 25.3240.35 in year 2. Genotype and environment have
highly significant effects on raffinose and stachyose content.
Three genotypes (Da-7, 116-13, and RS-78) have low sta-
chyose content at 5% significant level in two years. A
positive correlation (R2=0.1985*) between raffinose and stachyose
was observed in year 2. These informations are valuable in
soybean genetics and breeding program related with raffinose
and stachyose content.
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Fig. 1. HPLC chromatogram of the soluble carbohybrates in
soybean seeds (peak 7.472=stachyose, peak 7.830=raffinose,
peak 8.553=sucrose).
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Table 1. List of 22 genotypes used and raffinose and stachyose content(g/kg) for two years.

n Stachyose Raffinose

Genotype Class
Year 1 Year 2 Year 1 Year 2
CI#1 C 17.78+1.51” 21.50+0.42 4.19+0.17 6.44=0.18
Gaechuck#1 C 15.9342.06 19.45+1.36 3.32+0.60 4.69+1.60
Gaechuck#2 C 18.13+1.00 21.18+0.93 4.28+0.56 6.40+0.46
Gyeongsang#1 C 15.61+0.52 17.42+0.88 2.96+0.04 7.51+0.02
Gyeongsang#3 C 22.77+1.79 23.87+0.19 3.99+0.16 6.36+0.58
Jinpum#2 C 27.68+9.90 22.43+1.22 5.25+2.95 5.93+£1.42
Jinnong#1 C 18.06£1.16 19.58+4.16 3.18+0.57 6.37+0.16
Jinnong#2 C 23.10+0.63 24.39+3.63 4.16+1.68 5.90+0.46
Taekwangkong C 14.69+2.21 17.5242.06 3.01+£0.59 4.69+1.99
Pumsannamulkong C 12.92+1.44 16.18+1.12 3.17+1.28 4.9442.56
Hwangkumkong C 15.97+2.74 17.93+3.78 2.86+0.97 5.24+0.98
PI506903 G 19.41+4.27 23.86+2.33 3.31£0.32 4.97+0.24
PI507226A G 16.70+3.92 23.60+1.42 5.87+2.43 7.80+1.29
PI1507487 G 18.71£2.47 17.36+2.20 4.15+0.67 6.47+1.90
Da-7 B 6.75+1.39 5.28+0.28 3.98+0.35 3.24+0.37
P34-162 B 23.53+1.27 25.20£1.10 2.68+0.21 4.57+0.49
10R9 B 18.91+4.67 20.53+0.18 5.53+0.21 9.05+0.16
RS-78 B 4.234+0.98 6.87+0.47 3.51+0.26 4.75+0.89
116-13 B 4.38+1.29 5.11£1.09 3.67+1.16 3.35+0.34
70F7-1 B 22.83+3.90 25.45+0.02 4.43+2 .46 5.08+0.23
70F7-2 B 20.12+0.88 25.32+0.35 3.69+1.42 5.36+0.60
09M1 B 14.89+0.16 19.82+1.93 3.41£0.93 8.72+0.48

UC: current cultivar, G: germplasm, B: breeding inbred line
?Each value represents the meantstandard deviation (n = 2).

Table 2. Mean squares from analysis of variance of stachyose
and raffinose content(g/kg) for soybean genotypes
during 2013 and 2014 year.

Mean Squares

Source df
Stachyose Raffinose
Genotype (G) 21 139.42%* 4.15%*
Year (Y) 1 99.34%* 85.06**
G XY 21 6.54 1.88
Error 44 6.44 1.29

** Significant at the 0.01 probability level.
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Table 3. Mean rank and mean of 22 genotypes for stachyose
content (g/kg) averaged two replication across 2 years.

Stachyose
II\{/I:I?II: Year 1 Year 2
Genotype Mean" Genotype Mean"

1 Jinpum#2 27.68a 70F7-1 25.45a

2  P34-162 23.53ab 70F7-2 25.32a

3 Jinnong#2 23.10abc  P34-162 25.20a

4 70F7-1 22.83abc  Jinnong#2 24.39ab

5 Gyeongsang#3 22.77abc  Gyeongsang#3 23.87abc
6 70F7-2 20.12bed  PI506903 23.86abc
7 PI506903 19.41bcd  PI5S07226A 23.60abc
8 10R9 18.91bcd  Jinpum#2 22.43abc
9 PI507487 18.71becd  CJ1#1 21.50abced
10  Gaechuck#2 18.13bcd  Gaechuck#2  21.18abcd
11 Jinnong#l 18.06bcd  10R9 20.53bcde
12 CJi#1 17.78bcd  09M1 19.82cde
13 PI5S07226A 16.70becd  Jinnong#1 19.58cde
14 Hwangkumkong 15.97cd Gaechuck#1 19.45cde
15 Gaechuck#1 15.93cd Hwangkumkong 17.93de
16 Gyeongsang#l 15.61cd Taekwangkong 17.52de
17 09M1 14.89d Gyeongsang#1 17.42de
18 Taekwangkong 14.69d PI507487 17.36de
19 E:gzill?(;ng 12.92de E::nns%?c-)n g 16.18¢
20 Da-7 6.75ef RS-78 6.87f
21 116-13 4.38f Da-7 5.28f
22 RS-78 4.23f 116-13 S5.11f

mmol/100g2 H 113} raffinose?} stachyose $HaF-2 AJjHj
A 9 AR o] PP W=k sheick Choung (2005)
2 32709 Sy FEFS AEZ raffinose?] FHF2 0.86
- 1.78%, stachyose®] ¥ 9= 1.36 - 3.32%9] HHAZE &F
2t Apolg Hashth AEEES AT 468719 A}
ol A= raffinose’} 0.08 - 1.87%, stachyose’} 0.75 -
3.18%¢) Welm gepolsl o sk masier.

Raffinose®} stachyose &H&ko| LHx|Zt HHO|
2 A7olA ol gH 2709 §AKGe] Tt stachyose
2 raffinose®] H+7F x}o]= Table 33} 49} Zth

Table 4. Mean rank and mean of 22 genotypes for raffinose
content (g/kg) averaged two replication across 2 years.

Raffinose
IER/[;?E Year 1 Year 2
Genotype Mean" Genotype Mean"

1 PIS07226A 5.87a 10R9 9.05a

2 10R9 5.53ab 09M1 8.72ab

3 Jinpum#2 5.25ab PIS07226A 7.80abc
4 70F7-1 4.43ab Gyeongsang#1 7.51abced
5  Gaechuck#2 4.28ab PI1507487 6.47bcde
6 CJ#l 4.19ab Cl#l1 6.44bcde
7  Jinnong#2 4.16ab Gaechuck#2 6.40bcde
8 PI507487 4.15ab Jinnong#1 6.37bcde
9 Gyeongsang#3 3.99ab Gyeongsang#3  6.36bcde
10 Da-7 3.98ab Jinpum#2 5.93cde
11 70F7-2 3.69ab Jinnong#?2 5.90cde
12 116-13 3.67ab 70F7-2 5.36¢def
13 RS-78 3.51ab Hwangkumkong 5.24def
14 09M1 3.41ab 70F7-1 5.08def
15 Gaechuck#1 3.32ab PI1506903 4.97def
16 PI506903 3.31ab E;‘:nnji:ng 4.94cf
17  Jinnong#l 3.18ab RS-78 4.75ef
18 E;‘ﬁjﬁi;ng 3.07ab  Gaechuck#l  4.69f
19 Taekwangkong 3.0lab Taekwangkong 4.69ef
20 Gyeongsang#l 2.96ab P34-162 4.57ef
21 Hwangkumkong 2.86b 116-13 3.35f
22 P34-162 2.68b Da-7 3.24f

"Mean values followed by the same letter are not significantly
different at the a = 0.05 probability level.

"Mean values followed by the same letter are not significantly
different at the a = 0.05 probability level.
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Fig. 2. Relation of raffinose and stachyose content for 22 genotypes as determined by cultivation year. * Significant at the 0.05

probability level.
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