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Physico-Chemical Properties of Korean Traditional Soybeans

Kang-Sung Kim', Min-Jung Kim, Kyung-Ae Lee and Dae Young Kwon*
Food Function Research, Division Korea Food Research Institute
'Department of Food Science and Nutrition, Yongin University

The physicochemical characteristics and chemical compositions of six Korean traditional soybeans were studied
namely, cheongtae, seoritae, jinjoori, subaktae, yutae and huktae. The characteristics of imported soybean were
also investigated for comparison. The average weight of one hundred-seed for huktae, which is normally used as
nutritional supplement by adding to rice during cooking, was 43.1 g. The average whole length and long and
short width for six varieties of the bean were 5.68~10.15 mm, 5.10~9.33 mm and 4.30~7.48 mm, respectively.
Color of cheongtae and subaktae were green, while that of seoritae, jinjoori, and huktae were black with yutae
having yellow seed coat. Moisture, crude fat, crude protein and ash content of soybean seeds were all in the
ranges of 8.5~11.5%, 14.0~20.8%, 38.0~49.2% and 4.2~5.0%, respectively, showing differences among cultivars.
Methionine, cysteine and histidine were the minor components of soybean protein and percentage of methionine
to the total proteins showed significant varietal differences. Subaktae contained the highest content of methionine
with 4.0 mg/g protein, while jinjoori the lowest with 1.8 mg/g protein. The main fatty acids of total lipid were
linoleic, oleic and palmitic acids, which comprised over 80% of total fatty acids. Cultivar yutae had higher
content of neutral lipid but lower content of glycolipid and phospholipid. Among the fatty acids, content of
linoleic acid were the highest (41.4~54%) and ratios of unsaturated fatty acid to the total fatty acid was 82.7~
85.2%. The main fatty acid of neutral lipid, glycolipid, and phospholipid was linoleic acid.
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Fo] MAZ(HEE, 100-seed weightyS =37} o =
A, BgE FA4, o158 52 AlASK A AHEe 100
MNAE Adte sEo 2 FAE AFs 3 Faghe=z v
ERATH

Zy F%9 FTE 10008 HE F T FHE 3840,
Z(ZZ long width), FA(E, short width)Z Hj3F7Z o]
(Table 18] 28 #FF)9} ZT(whole seed)] FE caliper
Z A3t sukE 24 ete] HageZ Yehda, 9 &
7Y 2ARYZ = )l (hilum)e] THES Bt

ME ZHL8 AAA(Color JC801, Color Techno System,

(2003)

& 100904 M’EP
5_%‘2@ %E ﬁ—%@%ﬁ% “?H oz
Zb AeAAL 33 WHEsle] A& HFghs AR

AL gilicic acid AY ARvtETH T o] 24
Ak, Gk 2 elxkA 2 2o, Silic column
(1.76 X428 cm)o| A1 A A2 e chloroform, B4 42
acetone, NAWAE methanol® &85t £33 2k
% methylation3}o] gas chromatograph(HP5890, Hewlett
Packard, Philadephia, PA, USAYS AHME-3}o] capillary column
¢l  fused silica column(Supelcowax-10, 30 mX0.2mm,
Supelco, Philadephia, PA, USA)2.Z #2]$ ¥ FID detector

AZEsAT

3

oAt =4 W BHY

Jl}ll

ol At 2L 60-70mesh’t HEE EH S ZELE
6N-HCIE 7}EalAA AccQ-Tag! WHOE fEA|stAZ]

T} ohr):=AhS HPLCE #4] AME-3Ith oW column
Nova-Pak C,; column(3.9X150 mm, Millipore, Milford, MA,
USA), A%7]& fluorescence detectors ©]-83to] FA]8t Tt

Tokyo, Japan)oll 4], L), agt(H %), b3h@N=)E = 2437} o D&
AaFt. 24 A 2E ANEE AAA7 T B8k
7} 80-100 mesh7t SEF itk o) W AgY HFE W WE B SMo| 2aN =4
Fe L=1000, a=3.6 2 b=10.8°c} BPF 2 P 54: o F5l wE FA B4 =
Table 1. General characteristics of the soybeans
General characteristics (mm)
100-seed weight Whole"length  Long" width Short” width G? R? -
@ @ ® © (BIA) crpy ~ Milm?length
Cheongtae 27.76% 8.14 7.12 6.79 0.87 0.95 393
Seoritae 36.59 10.15 9.33 7.21 092 0.77 4.30
Jinjoori 11.81 6.19 547 5.13 0.83 0.94 2.14
Subaktae 11.25 6.402 572 5.10 0.89 0.89 3.08
Yutae 10.20 5.68 5.10 430 0.90 0.84 246
Huktae 4309 10.13 9.18 7.48 0.91 0.81 415
Imported bean 13.44 7.13 6.231 543 0.87 0.87 345

"Whole length, long width, short length and hilum length were defined as in following figures.

0 <
S E
O
e
— N d
i Short_t — Long -
w.d?r:((:) width (B)
2G=B/A, R=C/B.

9 Average values for five determinations.
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AbE fletol Feo] MYFT(HEHYS S/ 3ATHTable 1). ® < wje] Mz g AAT wfo] MErE AA #9-shr] u)
HEE FH7E 10205 SAEFIon, b, 52 2o Tl ouE AAYT T AL BT AE B A,
7h Z¥7F 1125g, 11.81 g2 2 4§, 79 VT2 13440 FateE 508w T 7@23 AAs Feje= =4
B FAaYUT, Y 277602 FHTOlL M2lHe 3659 ¢ ol FutelE =FAlolth M= AR Tl gL
o2 WyFolw Wgge] b £ e Bl AL SH= w01, MFE, SHE 2e AR TR ke Aol
43.09 goltt. ATh 8, Y T2 T 4G Aol FAg] Folrt

T EFo| e o] A HiIE 7EE T Zol(whole B AqdM e Zi}% AAE 2SS T AHL 60-
length), =3, long width), 71 (2, short width) 2 #f 80 mesh® 23k Ho] thgt A=} &4 Az} L, a, batS

(hilum)©] 2 01% Z483Ieh Table 1 AfollAl & wiel  Table 201 L}EHHC}M HAES Uehfle Lgkol 78

Aol go dele fEl7k s.e8mm= 7P Aka MelEiz Mol A, MeEsh 70802 ZHE AL frEv
10.15mmE 7P 290tk =8k Fo] Zab T (Table 19 2 86.9% =& 7S HSlom feojHolglrh. URbH o agfd
H 2R o] AT dd 22 F4YEE FHG AR 22 Ao AAIA T, 11 gho] FolHLE =M 7}
mm)7} 7Hg A, AFE e 547 mmel U™ A2 (9.33 7H)A =), AelEiel FelE 22t 1.2, 222 agkel A Y
mm)s} S (10.13 mm)= A HI%E A71E Btk A Bl thE Foll wis) 2ol 4l 7he-E vepdleh &
© METl b me Sevl T48mmE 2 g Hew,  ARE ekt bgls Aﬂa}ﬂm BEe] gre) ztob viSe
HFFe FE7E 430mmE 2 FhoR Ve B AY EZ9e A9e BUE 2ARS « S site e &
oA ARERE 7EFC] Fol ge¥dA FHAXNE vehle QA Fig 12 AR AR iﬂﬂ A3t dAgE B
A52 Zolo] i Zo] v&(G=B/AE AL A3} Hy FAth Kim 592 4HES 534 AdT 2559 T
o} 29l3o] 0878 sHE o] Fo| ¢Fo] ThE ol vF AS- color difference meters AHE-3t] Hunter's L3k, adl, b
no} #89e o 4 gl AEr)t 092% el st W A5t FFL FoA4 A7t sles Balskeid.
£ ¢ F ATk F3t A ool Ui Bl &S veh)

T RECBYEC] - (1o 7 9AR) 53528 Fola, HE B9 S8y sS4

2o (0ol 7Ry WAS FoE e (0959 FiEol UubgE BA: Ao digh duk RS Table 39+ 2t

0947} 533 F v, &7} 0812 AuFor wA
T Fo2 JET ol Tl A4 A7 Fenet vl
= & ¢ UdAGEFg 1.

Jung!"& $HF 164ﬁ5°ﬂ & ZAdge s 223 A5

Table 2. Color values of soyflour without hulls

Color values”

[CRR =1 LA S

oA = B mos on F 5o hole] MgE W@ 1 L 8 b
0.87:0.699137. 1009 7\}]_ zaol Fe)7 EA71e AT Cheongtae 79.5° Z.Zf 28.4°
% EOL z _[_”ﬂ 7}_ = -%-O]t:ﬂ» Xég /E}%‘T&ﬁ% L]— S.e()'rita? 708i 12; 219;
ke nasigrh iEe] dolt FUEE AFet L sl s o
214mmOE 71 Soki, Fo 7 A 43mmOR b 560 o g
F A A%s Bk Hukiae 80.8° 8.6' 36.9°

AE: WA AEE AREE F-8 T (soybean with hull)zh Imported bean 78.6° 5.4¢ 3330

o =L = = J ol AB.L.
BEE Zi_] A F(soybean without hull), 5 #5e] & ] UMeans by three determinations followed by the same letter in column
A3l Fig 1o el AE535e E74d F9 9urt 3] are not significantly different (P<0.05).
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Table 3. Proximate analysis of soyflours (%, wiw)
Water Crude protein Crude lipid Ash Sub-Total Carbohydrate”

Cheongtae 9.9 40.2 19.8 50 74.9 25.1
Seoritae 8.9 423 19.0 4.5 74.7 253 -
Jinjoori 85 49.2 14.0 42 75.3 247
Subaktae 11.0 44.2 16.8 438 76.2 23.8
Yutae 9.0 46.3 144 50 74.0 26.0
Huktae 11.5 41.5 14.1 4.7 71.8 282
Imported bean 10.5 38.7 20.8 4.5 73.8 262

"The percentage of carbohydrate were calculated by 100%-sub total (%).

Folle vz,

WL, e

7 wA Yebstth. Chung
Wzol 2 Wi Aol Yrkal By g vl ok FE
T2 AFBI%yTol 7P AU ZE(11.5%)%F A2IH
(11.0%)= 528 Bo] It
50%% F AlEzkel & zolE HolA] ¢
HE AR RS F5el Aol aAw

o] #e Aow

290 o]
£ o] Ao}

a7 A%

Table 4. Percentage of lipid class fractionated with silicic acid

A4,

ro

150 2~ol=t
192 77

CER B FE 4.2~
Foke}. oo} Zro] o
Al &4 5 8k
A glemgio 1
AoZ woly,

Ok
F %

pglE-o] 2zt 20~45%, 15~20%, 25~
30%3 % FHeEo] e, okl dere ok oz oA
AFE)Fo] 492%= 7P =31, SHE 463%0% REZ]
o Hl&l| =A Jelden sduEFe] 387%= 7P B
Rk 22 T FYHlETol 208%2 7HE AA Vel
ghake] ®& JAFE 7} 14.0%0.2 A|Hbehako]
o vlsl] AE5Fo] o

column (%, wiw)
Neutral lipid Glycolipid Phospholipid
Cheongtae 98.1 0.5 14
Seoritae 96.5 0.2 33
Jinjoori 97.8 0.7 1.5
Subaktae 98.9 0.1 1.0
Yutae 99.0 0.3 0.7
Huktae 974 0.5 21
Imported bean 98.3 02 1.5

Table 5. Fatty acid composition of total lipid of soybeans

At 24 AE FORNE FET F

Z79 Y= Table 49 Pk AWEE Ng & 25

g ol 2 g e gAR &

3] freElE ThE Fol vlE] SAAANAES] o

AP 9 A ghgo] v BEAS HTh
A, elA bl 22t 96~98%, AAIHA 1.5~2.5%,

+ Erickson

il

fE o o iy

AL 05~08%AE SHrEHe] ATy BRA
S0e] Aste} LX)

ZA kA o] Akt 24 Table 5 VR ule} 3to] 2
WA 2 linoleic acid’} 41.4~54.0%=2A 7P 2kor}, R
2 (41.4%)%+ Fel (54.0%)= 2e)E B}k HF2E-2 linoleic
acid’} A& thAl oleic acide 36.7%% 7FE =& IS BHS
t}. Palmitic acid®} linoleic acids= ®E Eo] B FE B
aok, BxsA|uake] vl &L 83.2~85.6%=A1 AEIE7l 85.2%
24 M w2 HEE 2GRN, UE FES MadlE
81523k 2He By oy pUFES 83.2%% H BXsIAHLH
B8-S BT Zapx Ak AL FYFol 168%F THE
E50) wE =2 4745 JYepldth 23 Ao s
stearic acid’} 2.8~4.8%FA 7P WAl WEbRL, 8 A
2k o} 2]o| myristic acid, arachidic acid %! behenic acide
A, Meld, el YTl mF AEHAT

Yoon 50 SEvte] A EFF INARE, 2UF. F
B, 49, gl A9 FAwe] At S palmitic acid
o) &ere Hi 11.8%, stearic acide Hat 3.1%, oleic acid
= 20.85%, linoleic acid= T 54.19%, linolenic acid=

ok

(<

Fatty acids composition (%)

Fatty acids
Cheongtae Seoritae Jinjoori Subaktae Yutae Huktae Imported bean
Myristic acid 0.1 02 " 0.1 tr" tr" 0.2
Palmitic acid 11.1 10.8 11.0 10.1 11.0 11.0 114
Stearic acid 4.0 2.8 32 4.0 33 38 4.8
Oleic acid 21.7 22.8 36.7 224 26.0 235 23.6
Linoleic acid 54.0 539 414 537 50.8 52.1 522
Linolenic acid 8.5 8.9 6.5 8.2 8.3 8.8 74
Arachidic acid 04 04 04 04 03 0.5 02
Behenic acid 0.2 0.2 0.5 0.1 0.3 03 04
SFA? 15.8 144 15.1 15.7 149 15.6 16.8
UFA? 84.2 85.6 84.6 84.3 85.1 84.4 83.2
Ytr: trace.

PSFA: saturated fatty acid.
PUFA: unsaturated fatty acid.
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Table 6. Fatty acid composition of neutral lipid in Korean traditional soybeans

Fatty acids composition (%)

Fatty acids Imported bean
Cheongtae Seoritae Jinjoori Subaktae Yurae Huktae
Myristic acid - - - 0.2 0.1 0.1 02
Palmitic acid 10.4 11.2 11.5 10.9 10.9 11.4 10.9
Stearic acid 3.1 3.0 32 3.9 35 39 45
Oleic acid 311 232 358 214 26.6 20.3 236
Linoleic acid 48.7 542 427 54.1 50.1 55.7 53.0
Linolenic acid 6.7 8.4 6.8 8.9 83 8.2 72
Arachidic acid tr” tr” tr” 0.4 0.3 03 0.4
Behenic acid - - - 0.2 02 0.1 02
Dtr: trace.
Table 7. Fatty acid composition of glycolipid of Korean traditional soybeans
. Fatty acids composition (%)
Fatty acids Imported bean
Cheongtae Seoritae Jinjoori Subaktae Yutae Huktae
Capric acid 1.9 ! tr? 12 tr! tr" tr!
Lauric acid 0.5 " - 0.8 " - 0.3
Myristic acid 2.1 14 0.9 6.4 0.7 0.4 0.4
Palmitic acid 233 24.4 25.1 279 28.5 242 204
Stearic acid 10.8 10.1 93 111 92 56 6.2
Oleic acid 26.0 20.3 30.0 229 284 13.0 155
Linoleic acid 29.8 379 30.8 253 27.8 50.0 49.6
Linolenic acid 47 4.8 39 3.7 4.5 6.4 6.8
Arachidic acid 0.4 0.5 - 0.3 0.4 0.1 04
Behenic acid 0.5 0.6 - 0.4 0.5 03 04
Utr: trace.
Table 8. Fatty acid composition of phospholipid of Korean traditional soybeans
Fatty acids Fatty acids composition (%) Imported bean
Cheongtae Seoritae Jinjoori Subaktae Yutae Huktae
Palmitic acid 219 225 28.5 239 27.7 24.0 21.2
Stearic acid 4.8 53 9.3 7.1 9.3 47 55
Oleic acid 12.9 232 223 124 138 6.6 13.1
Linoleic acid 55.6 46.9 399 50.8 46.3 58.9 54.2
Linolenic acid 4.8 2.1 tr” 5.8 29 5.8 6.0
Utr: trace.
6.9-11.1%%3 B é}oq 23 A= ok Aol B EA s th(Table 7). XIFa)= o2 Fol vlgte] lauric acid,
Yot A9 vt A3gS LeRl arachidic acid 2 behenic acid’} E&A8EA &k, FAAL
Silicic acid column oAx EE3 classE FAAEE, GAH A3 AdA3 AR DTS oleic acid7b THE Tl HIE]|

2 2 AE S A
Rttt S u g
behenic acide =2 EH -,

Vol 248 Z4Z; Table 6, 7 2 8 U}
739~ myristic acid, arachidic acid

HAtHTable 6). AFeE &
o] oleic acid’} 7F =k AUH
= Il
Z Optes AW
AbsteY. 1 7édjr stearic  acid(3.0~4.
35. 8%)”} ZFolE Ho|F Tt
AME-SE AEFH FA Aolg

linolenic acid=

ST ANEE

Al 739

- capric acide HH|, P

6, FATAAY 1Y 9

FAWAs o] ThE ol wls

© 2 linoleic acid %

I e 23tk Kim 9%

LR A] 45l

2=y
-

AL B 2

5%)S} oleic acid(20.3~
Agake] Fape 2 AFNA

o)
%)

el A ut s

=o ghzre wodrh oAAe] xuhtk AL BH linoleic
acide] &reko] 7 =3 zJEH )\ul—E}L —;EH, o}sro A8k
Ab Z4 2 linoleic acid7} 50%S @S THES AA|EAHL
w, th&-2 palmitic acid®] FEFe] EUTHTable 8). °l& &
AR 5! GA A Aok vhe At ey
A2 El= linoleic acid, oleic acid palmitic acid =22 e}
Wk Kim 5002 Agefrs Apde] FAAE- linoleic
acid$} palmitic acide}al E_J——(\S} v} AT
opulicAt 2A E FF A opnmat 24 ¥ RS
EA5E A= Table 93 7). Fof opujmAke:
serine, glutamic acid, glycine, histidine, threonine, arginine,

Tr- aspartic acid,
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Table 9. Amino acid content of the Korean traditional soybeans

Amino acid content (mg/gprotein)

Imported bean
Cheongtae Seoritae Jinjoori Subaktae Yutae Hukzae
Asx" 106.5 99.2 100.0 98.3 104.7 101.2 103.1
Ser 25.8 279 25.0 252 239 26.1 28.0
GIx" 164.9 1539 1442 1532 155.5 150.1 155.9
Gly 372 36.9 353 354 384 36.1 372
His 235 224 213 21.1 231 21.9 222
Thr 254 259 239 24.1 24.6 24.8 26.0
Arg 59.3 60.0 65.5 62.4 62.1 63.0 574
Ala 38.1 364 35.1 355 372 349 382
Pro 479 47.0 40.6 39.1 449 414 422
Cys 9.7 9.1 6.7 82 83 8.9 57
Tyr 27.8 264 24.6 25.5 25.4 26.0 29.0
Val 453 444 414 42.4 439 43.1 438
Met 39 37 1.8 4.0 3.0 36 29
Lys 55.5 52.7 482 55.5 553 55.2 56.5
Ile 442 42.6 38.6 40.0 41.0 40.3 427
Leu 65.4 64.1 57.8 594 61.6 62.3 64.2
Phe 35.6 36.1 36.0 39.0 395 385 437
Total 816.0 788.7 746.1 768.3 792.4 7774 798.6

YAsx and Glx are the sum of Asp+Asn and Glu+Gln, respectively.

alanine, proline, valine, methionine,
lysine, isoleucine, leucine, phenylalanine® 2 17%0] E4%3)
o} U R] olmmAl & gryptophand R E o] AEE A %
Q3L, glutamine, asparagine 4hE|7] W&ol 2+ glutamic
acid, aspartic acid $Fakol] L3 Zew Rolg d5F o
NAg A A3 thE ofu|iite] ¥l glutamic acid,
aspartic acid®] &) ¥lwA A YePdth 22 glutamic
acid®} aspartic acid $F&e] Zobr<lA] o} glutamine,
asparagine §#o] EolxAA F&sHA] of

Chung'¥& 3, 23+8, e, 28¢d 5 4%
Z9 oAt 24 U FEE HE=d aspartic acidZ} 7t
A =& S WY, glutamic acid To[Ac}. o] A=
glutamic acid’} < TS B B A¥ze g7k R0
£ Rt} Glutamic acide IFE7F 144.2 mg/g-protein®] 3
$S RN, HH7T 164.9 mg/g-protein FHE YEN] 7HE
=2 ANE Bt T Polr]z4h(essential amino acid)
3Rl lysine S 57YUF(56.5 mg/g-protein)©] 717 B
FrEe A, 2 oRg A7 55.5 mg/g-protein®] 3L,
T2+ 482 mg/g-proteinS T3t Ell 7B A @
Ho] Q= o' U#lX methionine, cysteine, histidine &

cysteine, tyrosine,

o
l

O o i

o do

2 AZFAME w AA TF Hodo)h Kim 5% =
U AHEF] oAt 2L FFol wet efgke] Aol
Heom 7bg Agoz e ok B XA Adfe}
o] cysteine, methionine, tyrosine B! threonine ]S
B39t} Methionine®] W]&o] thE olw]xAtef] 13
F50 w2 2ol7t 7P ZA veldsd FIF27F 1.8 me/
g-protein®.E 8}e] (4 mg/g-protein)2.t}h 20 = o Fhak
£ RYch

2840z AEIEH FUT £ - s 547 =

o rir

Qe 2 viastel B A3 EF7 Aolg HelFT ok
aept B - ahetE & 2
AEZe HolPe WAY & Uk wEh WEFe] v
Wz zEbEel F&, flavonoids 5 71EF 715 Ed
3 A7k o QAYsolof & Ao® HATh

o ok
el =

2 Ao AU A5F 6E5CH, A=H,
Fukel, e, SEhs v U IR 5 O7E
B2 ARl F4o Egtedd A% Ve
22T Fo MYEE fErt S4AESoIAL,
g Eo)ATt FF7) T4 FAS AAT T
lolg wich @ gake AFFol BT 40%F |
ke UeEY, 25 AFert 52 §EE AN
o] 387%2 W& S EAr ZAWETIFE A%
A7t 74 g, $UFe] e FF vls] A
o] A yehtl & XWEe] AWAHS linoleic acid7t
7 WAL, oleic acid, palmitic acid {-o}al 323} A
80%°1S A SATH BEESAAre] &2 AEElvt
852%=4 7P w& vl&S A, TsAHEte] S
2912 0] 165%% THE 20 vl8) &2 AF4E Yepligl
) AZEe GLBZIAEA] oleic acid®] ol F
2 tEBx3l AHkakel linoleic acid®} linolenic acid®] ¥
o] yWokty Fo F4 op:=ARl lysine FFE 48.2-56.5
mg/g-protein®] ATh. Foll 7P AHA THEHo e AoeE &
2% methionine, cysteine, histidine 52 HA5TNA% =5
A T+ =HolAth. Methionine®] ¥]-&o] THE ow]izjlo]
Hla] FFo W xlolrt 7 AA JEehsrt
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