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Analysis of the General and Functional Components of Various Soybeans
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ABSTRACT The objective of this study was to analyze the general and functional components of various soybeans,
used for producing soy sauce, tofu, bean sprouts, and for cooking with rice. The moisture, crude protein, crude fat,
and ash content of soybeans were in the ranges of 5.50~6.16%, 38.49 ~41.08%, 14.89~21.89%, and 4.89 ~5.86%,
respectively. Mineral and functional components varied by sample and showed no relationship with usage type.
Somyeong for bean sprouts had the highest level of Ca (406.36 mg/100 g), and Sinpaldal for soy sauce and tofu
had the highest level of Mg (247.79 mg/100 g). However, Jinpum No. 2 for soy sauce and tofu had the lowest level
of Ca (199.51 mg/100 g), and Seonhuk had the lowest level of Mg (90.03 mg/100 g) among the soybeans tested.
The isoflavone content in soybeans was in the range of 97.54~402.00 mg/100 g. Somyeong for bean sprouts had
the highest level and Seonheuk for cooking with rice had the lowest level. Total oligosaccharides were in the range
of 5,838.52~9,345.90 pg/100 g. Sucrose content was approximately 50% of total oligosaccharides in all samples.
Raffinose content was 516.28 ~806.95 pg/100 g, and stachyose content was 2,047.13 ~3,454.10 ng/100 g. Phytosterols
including bracassisterol, campesterol, stigmasterol, and B-sitosterol ranged from 19.25~35.34 mg/100 g. B-sitosterol
represented 50% of total phytosterols in almost all samples, followed by campesterol, stigmasterol and bracassisterol.
The phytic acid content in soybeans tested was around 2%, except for Sinpaldal No. 2 and Jinpum No. 2 at 0.86%
and 1.65%, respectively. The dietary fiber of soybeans was in the ranges of 24.20% ~29.20%.
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Phytosterol &2 2
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Huang 5(10)2] ¥¥-& ©]4-3| phytic acid &S ¥4
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reagent 250 pL9} 32k SF 650 uLg H7kste] 5% o]

Table 1. Proximate composition of the soybeans
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Table 1 47 2 F9& T 4%53% TU8E ¥ 2%,
WG B 2F0 SR, W, A, HR, 9ratEe] 3

(mean=SD, unit: %, DBY)

Variety Water Crude protein Crude fat Ash Carbohydrate

For soybean sauce and tofu

Daewon 5.70:£0.09"%? 39.32+0.04¢ 21.43+0.65 5.29+0.29 28.26+0.79

Sinpaldal No. 2 5.88+£0.27" 39.55+0.11¢ 14.97+7.96 5.41£0.30 34.19+8.08

Jinpum No. 2 6.16+0.06° 38.49+0.08° 16.43+4.86 5.45+0.41 33.47+4.98

Taegwang 5.91+£0.11% 38.86+0.29¢ 14.89+6.51 4.89+0.38 35.45+6.04
For bean sprouts

Somyeong 5.67+£0.10% 38.50+0.11° 20.19+0.25 5.31+0.31 30.33+0.59

Puleun 5.98+0.08% 40.07+0.28° 21.89+0.28 5.86+0.34 26.20+0.07
For cooking with rice

Geomjeong No. 2 5.50+0.20¢ 40.70+0.36° 19.78+1.53 5.28+0.48 28.74+1.49

Seonheuk 6.08+0.23* 41.08+0.14* 15.890.04 5.31+0.31 31.64+0.25
F-value 578" 67.41" 1.57 1.65 1.85

UDB: dried basis.

IThe same superscripts in a column are not significantly different each other at P<0.05 by Duncan's multiple range test.

" p<0.01, "P<0.001.
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1,904.30 mg/100 g©. 2l
AFEF 2359} Lwi’ e 43l 7z 1,888.06, 1,819.53,
1,670.81 mg/100 go] Yelsttl FUES 2T 1,774.45
mg/100 gol L, FEF-LE 1,900.27 mg/100 go]l o
g A4F 259 A5Fe 7H7 1,891.81, 1,790.76

Table 2. Mineral contents of the soybeans
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qAZH AT 25, IFF 28, BT 44 2E
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¥ 98.84 mg/100 g7 A& F e aeko] Lhelyt
UEFS A5Fo] 27.74 mg/100 golaL, i3, A&
T 2%, MET 2%, HEF, 28T, FET, AT 257}
Z}z} 19.18, 17.33, 17.49, 14.57, 15.28, 21.50, 17.41
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o] helF 2w FFRv= Wi viadls gERvs of
i) 52 FAE YElT Yoon(15)o] wEw HAF <
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F 859 % isoflavone %2 Table 3¢ YER
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2ol 8 Rk 7P e des el AL wug HE
FoldaL, 7HE =2 TS Ul A2 FUE] AFe
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2t} o]¢} g FUE89 FEFE 276.09 mg/100 g&
2 AE FolA vuE He s el R 2

(mean£SD, unit: mg/100 g, DB")

Variety Ca Na K Mg Zn

For soybean sauce and tofu

Daewon 294.00+8.62%2 19.18+4.09 1,904.30£13.65 109.74+5.14 0.14+0.03¢

Sinpaldal No. 2 373.96+11.85° 17334535  1,888.06+£154.65  247.79+28.85 0.16+0.16¢

Jinpum No. 2 199.51+14.44° 17.49+4.63  1,819.5346.77 129.49+2 .40 0.14+0.14¢

Taegwang 229.82+44.96"™ 1457139  1,670.81+9.23 121.65+44.69 0.53+0.01°
For bean sprouts

Somyeong 406.36+2.11° 1528+535  1,774.45+5.25 137.27+7.70 0.26+0.08%

Puleun 207.96+10.30° 21.50+6.97  1,900.27+11.04 98.84414.0 0.45+0.04%
For cooking with rice

Geomjeong No. 2 277.44455.80™ 17.41£225  1,891.81+63.89 125.25+7.72 0.25+0.03%

Seonheuk 216.00+52.05" 27.7449.63 1,790.76+72.49 90.03+70.21 0.34+0.08"
F-value 11.777 1.30 3.24 0.15 9.82"

UDB: dried basis.

IThe same superscripts in a column are not significantly different each other at P<0.05 by Duncan's multiple range test.

" p<0.01.
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Table 3. Isoflavone contents of the soybeans (mean+SD, unit: mg/100 g, DBY)
Variety Daidzin Glycitin Genistin Total
For soybean sauce and tofu
Daewon 86.52+0.12%% 31.29£1.16° 126.61£0.04° 244.42+2.15%
Sinpaldal No. 2 143.16+0.95° 37.96+0.22% 163.45+2.33° 344.57+4.41°
Jinpum No. 2 86.55+0.43¢ 38.97+0.46° 109.42+1.01° 234.94+0.19°
Taegwang 75.29+2.89° 18.33+0.07° 84.47+0.06 178.09+3.68"
For bean sprouts
Somyeong 150.12+6.04° 49.59+0.72° 202.29+7.43° 402.00+12.98°
Puleun 112.82+0.49° 37.02+1.00° 126.25+1.00° 276.09+1.67°
For cooking with rice
Geomjeong No. 2 89.67+1.14° 16.85+0.20° 139.97+5.71° 246.49+6.41¢
Seonheuk 26.92+0.49° 13.58+0.18¢ 57.04+0.20¢ 97.54+0.57¢
F-value 780.03™ 1239.15™ 509.94™" 840.02""

YDB: dried basis.

IThe same superscripts in a column are not significantly different each other at P<0.05 by Duncan's multiple range test.

sk

P<0.001.

FEgol dF, ANEEFE 25, IEF 25, "EFS 47
244.46, 344.57, 234.94, 178.09 mg/100 go| a1, vid&-
AAT 259 AEFL 247F 246.49, 97.54 mg/100 g2 2
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Table 4. Oligosaccharide contents of the soybeans (mean+SD, unit: pg/100 g, DBY)
Variety Sucrose Raffinose Stachyose Total

For soybean sauce and tofu 4206.73435.362

Daewon .
i 3,146.65+17.75
iﬁlpfﬁalqu OQ ? 4,930.43+23.30°
" ' 6,221.13+69.68"
Taegwang

547.92+10.36°
644.74+10.83"
516.28+6.73"
620.45+1.93¢

2,372.82+11.16"
2,047.13£16.82¢
3,304.09+20.39°
2,504.32424.95°

7,127.47+51.68°
5,838.52427.17"
8,767.52+20.39°
9,345.90+£92.26°

For bean sprouts
Somyeong
Puleun

4,100.52+17.31°
2,977.14+36.37¢

656.47+2.66
550.64+6.08°

3,454.10+3.37°
2,540.45+69.88°

8,211.09+13.76°
6,068.86+128.90¢

For cooking with rice
Geomjeong No. 2
Seonheuk

5,083.41+85.96°
3,208.70+23.29"

806.95+11.60"
638.78+0.61°

7,964.49+144.10¢
6,822.30+38.66

2,074.13£47.928
2,974.65+£19.10°

F-value 1727.45™°

431.08™

1404.80"" 875.15™

YDB: dried basis.

IThe same superscripts in a column are not significantly different each other at P<0.05 by Duncan's multiple range test.

sk

P<0.001.

0.88~1.58% WY R, stachyose: 3.34~5.30% H=E
stachyose®] 3% ] raffinose®| 3ol Hleto] & S
Bty Waslg on, Z+ EZ9 raffinose$} stachyose
o] kS AAE] B 4.65~6.38% WY E A= HA
A9l 37% ©1% ApolE YERHTIAL B IrEkqitt.

T =l1d Sote] F SElad FHE vlws & o
=i

$ EFUE 3F 54 Aol B el Qo et

)

Phytosterol &2k

Phytosterol cholesterolo] &%+ &A3HS kx| &}
2 olfrE A WellA B HA o, gEa vk
o] Z3}tod cholesterol?d] &3]& Ao zn 170
B gNo g 545 cholesterol®] 494 &37
oo tH(22).

Table 5 phytosterol®] &8 W3 Aolt}, Bra-
cassisterol, campesterol, stigmasterol, B-sitosterol&
43 Ao 2 B-sitosterolo] HHAH o2 21 EA sterol?

-
30,
N

Table 5. Phytosterol contents of the soybeans

50%% #AEHaL, 1 th& 22 campesterol, stigmas-
terol 541912 bracassisterole A #o] 45t}

% phytosterol& 19.25~35.34 mg/100 go| YEIE
4, O£ A8 57 vluste] A3 2E sterolo] Bl
S A Rt Aok A5F2 campesterol¥} B-sitos-
terol<= Z+2F 4.71 mg/100 g, 9.06 mg/100 g = H|FZF=}
st & uf ANk = o A H QT

Bracassisterol 0.50~0.82 mg/100 g2 ®¥¥X3}al
212lth. Campesterol 4.71~9.75 mg/100 g & el
a1, stigmasterol< 4.93~8.42 mg/100 g©. & YER} cam-
pesterol®} stigmasterol& H| W3} RS o] 1 $hF-Fo] H]
538l FEo 2 BAEAY A 22 phytosterold] 50%
= A3k B-sitosterol2 9.06~18.27 mg/100 g& & ¥
3T

Kim 5(22)9] 95 2345 AH1y AT T A4
9] phytosterol ¥4 & &2 Ht 872.0 ng/goz &9l
o 1o A B-sitosterole] 221.9 pg/gl. & ¢F 50

(mean+SD, unit: mg/100 g, DB")

Variety Bracassisterol Campesterol Stigmasterol B-Sitosterol Total

For soybean sauce and tofu

Daewon 0.50+0.02° 6.00+0.08° 5.17+0.05¢ 10.78+0.02° 23.05+0.17¢

Sinpaldal No. 2 0.76+0.00™ 8.04+0.02° 6.83+0.04° 15.17£0.13° 30.80+0.14™

Jinpum No. 2 0.72+0.22® 7.93+0.98° 5.38+0.00 14.29+2.69° 28.32+3.89¢

Taegwang 0.79+0.02° 9.75+0.00" 6.53+0.02¢ 18.27+0.02° 35.34+0.06°
For bean sprouts

Somyeong 0.75+0.00® 6.83+0.04° 5.93+0.01° 17.27+0.05° 30.78+0.10"

Puleun 0.63+0.01% 7.25+0.02° 7.28+0.04° 15.93+0.07° 31.08+0.13%
For cooking with rice

Geomjeong No. 2 0.82:+0.00° 8.56+0.20° 8.42+0.00° 14.30+0.13° 32.10+0.29°

Seonheuk 0.54+0.01° 4.7140.04¢ 4.93+0.07" 9.06+0.06" 19.25+0.15°
F-value 6.559" 52.789"" 2124.590"" 30.918™ 42.139™

UDB: dried basis.

IThe same superscripts in a column are not significantly different each other at P<0.05 by Duncan's multiple range test.

" p<0.01, "P<0.001.
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Table 6. Phytic acid contents of the soybeans
(mean+SD, unit: mg/100 g, DBY)
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Table 7. Dietary fiber contents of the soybeans
(mean+SD, unit: mg/100 g, DBY)

Variety Phytic acid Variety Dietary fiber

For soybean sauce and tofu For soybean sauce and tofu

Daewon 2.13+0.07* Daewon 26.08+0.62"

Sinpaldal No. 2 0.86+0.19° Sinpaldal No. 2 29.28+0.40°

Jinpum No. 2 1.65£0.37° Jinpum No. 2 28.99+0.85%®

Taegwang 2.11£0.28® Taegwang 29.2040.51%
For bean sprouts For bean sprouts

Somyeong 2.51+0.37* Somyeong 25.42+1.87%

Puleun 2.00+0.06* Puleun 28.2242.97*
For cooking with rice For cooking with rice

Geomjeong No. 2 2.19+0.02% Geomjeong No. 2 25.76+0.30°

Seonheuk 2.02+0.04 Seonheuk 24.20+1.33¢
F-value 4.840° F-value 4.083"

'DB: dried basis.

IThe same superscripts in a column are not significantly differ-
ent each other at P<0.05 by Duncan's multiple range test.
*P<0.05.

%8 AA @ 9
terole] =A2kal
Aol Al
W8t &

CampesterolJ_’Jr Sigmas—

w318} 28 Aol F gk A=

7#7#4 phytosterol®] gl g v]&2
o2 ey

=R
o,

Fo=
2= 4

Phytic acid &2¢

Phytic acid(myoinositol 1, 2, 3, 4, 5, 6-hexakis dihy-
drogen phosphate)‘“ A& 2Ee] 9 A o g I
F, 55 Fo= Ca B Mgd 99 9E(phytin) FE|=E
EAle FA] “a‘o} T AE L dasiri).

Table 6& &3] phytic acid &&e] e Ayr,
ALEF 2357} 0.86% = 7FHE W phytic acid S H
M =2 A8 E 25198 R A F ol Al
Jé%_‘% 259k AEF 255 Aolsta AT, HFF, &%
T, e, AAT, ASFe] A7 2.13%, 2.11%, 2.51%,
2.00%, 2.19%, 2.02%% °F 2% AEE 73 Ao ¥4
= Ak,

o] 9] phytic acid 975 AH KW Kim 5(23)
£ 34T L 20.31 mg/g, Y=g =
ka3l B1349d A, Kim¥ Kim(24)&
BEAE 9ty Wittt Nha9}l Yang(25)S &2
FHFZoR AFE FPstaL 1.80%7F SFE ATt B
st o, Kim 5(26)2 3ol 2.4% 5 Histgl
Ol Mol Aot & A& HlaLste] E ) phytic acid

o] =3 EA1E Ao Atm s Zp7te] £ w
phytic acid gre] ¢zEe] ApolE Holi= o= Azberh

oﬂ

o] =
A ;Q—‘IT

2FE& 19.79 mg/gel

HEFo] 22.2 mg/gol
Zgol

—ED"" nu

Alo|MS stat
AFE B3 A= Table 734 7“4 24.20~
29.28% %= 1 gto] BEE] U AR |2 26.08,

29.28, 28.99, 29.20%°] 2ol A

2ol
=i ‘:
=

DN B
TS 23t

UDB: dried basis.

IThe same superscripts in a column are not significantly differ-
ent each other at P<0.05 by Duncan's multiple range test.
*P<0.05.

YERSG L, 98 HAHF 2% @é%e 25.76%, 24.20%
2 A8 F 5ol Wl Aol dfA dFF 9 FF Il
zho] & JENN QT AT 257 Bl mE =& £X2 e
W7l Wil v FF R Aol o] THES F
o138t 4 Uit}

Seo9} Kim(27)9] Aol w2 w=dbg 3t H4gd 3o 2
ol A= 44 27.38%9}F 28.27% A T} Leeg]. Lee(28)+&
o] Aol AG7} 18.14%e L B 189 A, Kim S(29)&
25.24%% 31 ®31Ekgith Oh(30)E M EHE AR ¢
T A HAF 19.65%, 2ol 24.05%, 21.90%, &
©F 18.41%2 BT

oM Ao A X&) vl &
ALE zlo} & =), o] 2lo] A
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mg/100 go 2 7} Wota, A5F2 7MW vladl4 istics of traditional Meju and Doenjang with soybean in dif-

32(90.03 mg/100 g)& JEILH & o] A Zak gere gerenf seKeding times. MS Thesis. Seoul National University,
eoul, Korea.

97.54~402.00 mg/100 go.= #F b Atel5 Hlvh A& 13. Kim YH. 1999. Chemical composition and hardness of

= M =& IS el AL FUES Ay Fola, black-colored soybean seed. J Natural Science of Soonchun-

b e g vehd AL i ATl & & hyang Universiy 5: 301-306. . .

o shaEo Jape % o0 14. Kim KH. 1992. The growing characteristics and proximate
gad e 5.84~9.35 mg/100 Atk & =ead composition of soybean sprouts. Korea Soybean Digest 9:
% sucrose?| ¥&Fo] ¢ 50% AL = UEFS T} Raffinose 27-30.
= 0.52~0.81 mg/100 g©. 2 3Feko] JEb L, stachyose 15. Yoon YJ. 2010. Quality characteristicg of trgditional soy-
o] SLero o . . bean paste (Doenjang) manufacture with various soybean.
9 &2 2.05~3.45 mg/100 g& = HERH. Bracassis MS Thesis. Kyungpook National University, Dague, Korea.
terol, campesterol, stigmasterol, B-sitosterolS #2413k 16. Choi YB, Son HS. 1998. Isoflavone content in Korean fer-
now ﬁ—sitosterolO] FEAo s AEA sterole] 50% mented and unfermented soybean foods. Korean J Food Sci

Technol 30: 754-750.
A SFGLaL, T S 2 campesterol, stigmasterol 4] 17. Kim MJ, Kim KS. 2005. Functional and chemical composi-

Slom bracasswterol—‘: o] A5 Q). Phytic acid tion of Hwanggumkong, Yakong and Huktae. Korean J Food

o AFUI 23 125 0% = Cookery Sci 21: 844-850.
= ARRF 299 AEF 2971 0.86%, 165%= ©15 18. Wang H, Murphy PA. 1994. Isoflavone content in commer-

ATt AlRE2 oF 2% RS FE Ao ZA AT cial soybean foods. J Agric Food Chem 42: 1666-1673.

Aol A4 e 24.20~29.20% HYE VEFWETE 19. Choi YB, Kim KS, Lee KH, Son HS. 1995. Development

of soy oligosaccharides. Korea Soybean Digest 12: 68-74.

20. Kim SL, Moon JK, Yun HT, Park KY, Lee YH, Ryu YH,
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