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Physicochemical Characteristics of Soybean Seed Coat and
Their Relationship to Seed Lustre
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*National Institute of Crop Science, RD.A., Suwon 441-857, Korea
**Department of Agricultural Science, KNOU, Seoul 110-791, Korea

ABSTRACT : Lipid and protein contents in whole soy-
bean seeds have negative correlation (r=-0.693**), how-
ever, these components in seed coat showed positive
correlation (r=0.746%*). Fatty acids in whole soybean
seeds were higher in the order of Ci5,>Ci5.1>Ci6.0>Cis:3
>Cys.0, while those of seed coat were higher in the order of
Ci8:3>C182>Cig:0>Ci6:0>Crs.1. The average content of total
amino acid in twenty Korean soybean varieties was
38,938.7 mg/100 g, while that of seed coat was 4,418.4 mg/
100g. Glutamic acid showed the highest composition rate
(16.4%) in whole soybean seeds, while glycine was the
highest in seed coat and their composition rate was 23.8%.
The surface of shiny-lustre seed coats was smooth and
their pore size was observed smaller than dull-lustre ones.
Significant quadratic regression was observed among seed
coat lightness, seed coat thickness, protein, lipid, unsatur-
ated fatty acid and crude fiber. Fucose, rhamnose, glucose,
mannose, galactose, arabinose and xylose were detected as
a neutral mono-saccharides in the seed coats. The arabi-
nose and xylose showed significant correlation with seed
coat lightness. The unsaturated fatty acid was significantly
correlated with seed coat lightness (r=0.726**). Water
absorption rate was low in the thick seed coat varieties,
but the rate was high in the shiny seed coat varieties. From
the obtained results, it was considered that the thinner and
brighter seed coat varieties were much favorable to
increase the water absorption rate than thicker and
darker seed coat ones.

Keywords: soybean, seed coat, lustre, physicochemical char-
acteristics, amino acid, fatty acid, water uptake rate
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Table 1. Seed characteristics of twenty Korean soybean varicties

100 seed Seed coat Seed coat

Varieties weight /seed  thickness Lightness
() weight  (um)

Baegunkong 21.0 6.47 83.5 52.8
Daepoongkong 21.6 6.07 79.9 534
Daewonkong 26.5 5.74 81.4 535
Danbaegkong 14.3 7.07 1004 526
Hwangkeumkong 25.0 5.96 100.2 51.8
Jangsukong 21.4 6.60 70.9 50.8
Jangwonkong 285 5.20 724 54.1
Jangyeobkong 25.6 5.75 92.1 52.8
Jinpumkong 22.6 6.24 81.4 53.0
Jinpumkong 2 23.1 6.42 80.2 534
Kwangankong 12.4 7.51 89.7 52.9
Mallikong 18.2 6.53 70.6 532
Muhankong 18.1 7.06 90.5 53.6
Myongjunamulkong 11.6 8.63 412 51.8
Pokwangkong 243 5.88 61.2 52.6
Sinpaldalkong 2 19.9 6.59 99.4 50.8
Sodamkong 283 6.30 70.8 521
Somyeongkong 7.5 9.66 90.2 50.2
Sowonkong 10.1 8.36 42.1 51.0
Taekwangkong 25.8 6.13 98.6 529
Mean 20.3 6.71 79.8 52.5
CV. (%) 30.7 16.3 21.6 2.1
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Fig. 1. Scanning electron microscopy of soybean seed coat
surfaces. Magnified soybean seed coat images (1,000x)
of, shiny (A), moderate (B), and dull lustre (C), respec-
tively. Circled images show a magnified pores (5,000x).
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AZ 9FS e Aoz delA UckJohn & Larsten,
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Fig. 2. Relationship of water uptake ratio with seed coat thickness and lightness.
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Fig. 3. Relationship between lipid and protein contents in whole soybean seed and seed coat, respectively.
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Table 3. Comparison of amino acid content between whole seed
and seed coat of Korean soybean varieties (n=20).

Amino acid contents (mg/100g)

° 3 Amino acids
%EHQL Ao g YebdthFig. 2). Whole seed Seed coat
T HFY AR TS e FEE #Aes Aspartic acid 2633.8%143.1 2122+ 44.7
E =23 Q9lo] Hu}. &3] 4£EES7} gAY Edn - Threonine 3227.0+148.8 306.61+ 56.4
7} m2r] A2 (hard sced)e] M]Lo] HeHE }LHAo] Serine 2104.6+123.1 239.5+ 359
e FFOE W] wjEll(Fengshanm er al, 2004) g}ut;ﬁ:c acid ggz:if;‘(z);g lgggifzgég
® %:494— TAS FHFAE AFFe] SN e Tz AlZnine 2208:2; 134:9 235:2; 39:5
2 AT 8ok 2] R Ao ddHr Cystein 1716+ 193 143+ 32
Valine 2031.9+113.2 216.5+t 379
chE D ofoj it Methionine 2735+ 126.4 384+ 64
F 20E2e] 23 £ue vl A R © 2AS Teucine 1330.8%176.4 1427+ 293
ke AES A= Table 294 74t} Leucine 2515.2+353.7 268.0= 58.7
Algol] ARE 203F9] Bt vl ek ok 40.1% Tyrosine . 2323x 64.1 68.6L 17.5
Aout Eo i A geuEA T4 Wy Pu Elyl:;yla‘a“’“e izif n sl
o oF 15 el gde & Ak F S WA NH; 5480.61+452.6 586.8£101.3
gl FHel wAle FF @EOM = éﬁr Fig. 6Bl|A Histidine 1050.0+ 62.8 116.1+ 322
Bz nje} o] R 1(r06 20%) Q1 Elo] Fule] T Arginine 3059.4+335.2 199.4% 58.7
gayo] EolAE ZAFHL o)5=g] ]5 noz Lehdt). Proline 22259+128.8 1983+ 312
Table 3& F £43} *JH oAt SRS HwWat Ao Total 38938.7+2658.6  4418.41599.9
Table 2. Comparison of protein, lipid, ash, and crude fiber contents between whole soybean seeds and seed coats.
. Protein Lipid Ash Fiber
Varieties
wst sC* WS SC WS SC WS SC
Baegunkong 413 8.2 18.1 0.46 5.00 4.27 4.35 32.7
Daepoongkong 40.3 7.7 18.5 1.88 5.08 4.82 426 323
Daewonkong 394 8.4 19.8 1.57 5.10 4.36 4.50 33.7
Danbaegkong 452 9.0 16.2 0.80 5.57 5.29 3.74 30.5
Hwangkeumkong 39.0 8.1 19.5 1.25 5.09 4.8 497 35.8
Jangsukong 39.8 10.2 19.2 2.98 5.30 423 3.73 30.5
Jangwonkong 42.0 7.8 17.1 1.00 5.21 4.61 4.21 31.8
Jangyeobkong 383 8.0 19.6 0.68 4.97 5.14 4.52 345
Jinpumkong 41.0 9.8 17.0 2.30 5.46 5.13 4.23 33.1
Jinpumkong? 40.0 7.6 17.8 1.39 5.04 5.18 4.57 33.9
Kwangankong 44.7 6.9 16.9 0.95 5.49 438 4.56 33.0
Mallikong 37.5 11.2 19.0 2.85 5.30 5.82 5.01 35.0
Muhankong 38.8 6.8 19.8 0.35 5.13 5.09 4,58 34.9
Myongjunamulkong 39.9 11.5 17.7 4.20 543 522 4.13 312
Pokwangkong 384 7.9 18.7 1.05 5.37 4.84 422 329
Sinpaldalkong2 40.5 9.3 18.9 1.08 532 4.70 3.99 30.6
Sodamkong 39.3 10.3 17.8 1.38 4.79 5.01 4.60 35.0
Somyeongkong 39.1 10.8 17.6 1.73 5.23 429 3.87 30.7
Sowonkong 38.0 9.0 184 L.15 5.31 5.01 4.11 31.5
Taekwangkong 393 7.9 18.3 1.51 5.01 4.84 421 31.2
Mean 40.1 8.8 18.3 1.53 5.21 4.85 5.32 32.7
C.V. (%) 5.0 15.8 5.7 61.6 39 8.5 7.9 53

T Whole seed, T Seed coat
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Fig. 4. Amino acid composition in whole seeds and seed coats of Korean soybean varieties (n=20).

Daepoongkong Sowonkong

Fig. 5. Chromatogram of neutral mono-saccharides in the seed
coats of Korean soybean varieties ‘Daepoongkong’ and

‘Sowonkong’. 1: fucose, 2: rhamnose, 3: glucose, 4:
mannose, 5: galactose, 6: arabinose, 7: xylose. UK :
Unknown.
o Fig. 42 $43 $9)9 ojrlmal 2AWES e 2
olt}.
F 49| o =Ake glutamic acid (6394.5mg) > glycine

(3354.4 mg) > threonine (3227.0mg) > arginine (3059.4
mg)?] o % o] Eor} F39] ohu|:Ake glycine
(2099.4 mg) > glutamic acid (809.1 mg) > threonine (613.1
mg) > leucine (536.0mg) <=2 UeEh} F 47 £39]
oAt ghekel]l xpo)7} AUSS & USTH

op|ieAbe) ZAJe] UoiME Fig 400A HiE Hleh 2o
glutamic  acid 19.1%, glycine 10.0%, threonine 9.7%,
arginine 9.2%%] B]&S HIoU FH JoJA= glycine
27.7%, glutamic acid 10.7%, threonine 8.0%, leucine 7.1%
o] ®o2 FAY FHY opu|Abe I FHEEET ohgt 2
Aol loM = 2 zfol7t AUATh
Fo| Be ollAle T WA FAL ) H9Y
% ohjel F wude) Bed BHL A5 adez
AT, 2 Aol ALRE T 20EFe 24 $eE §
FoH At = cystein®] RS 171.6 mgol3) 3L methionine

o

ek

Fe 273.5mgolUTh FH Y 7§ cystein 28.6 mg,
methionme 76.9 mgo] 2z} FrEOUE AoE YER} T4
I} 29| 3§ olmAt gkl xolE KoM cysteinell
H]3lo] methionine®] FFo| thd LS & F A 27
U 33 ojmjieake) zAu)e] QleiME Fig 494 Be wl
9} 7ol F49] A% cystein 0.5%, methionine 0.8%°|A3L
Z3)E cystein 0.3%, methionine 1.0%=2 e &9 ¥
o] Z}7} 13%8A 43 Fy9) B35 opnAte] ZAH]
= FYs.
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Fig. 6. Relationship with seed coat thickness, protein, amino acid, lipid, unsaturated fatty acid, and crude-fiber contents to seed coat

lightness.
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Table 4. Fatty acid composition in whole seeds and seed coats of Korean soybean varieties (n=20).(Unit: %)

Ciso Ciso Cisi Cis2 Ciss TSFA TUSFA
Whole seed
Mean = SD 12.6+0.9 4.810.8 22.1£33 525+32 8.1+1.0 174+12 82.6+1.2
Range 11.0~14.8 3.3~6.6 12.2~31.7 42.1~58.3 6.5~10.2 15.3~19.8 80.2~84.7
Seed coat
Mean + SD 129+72 18.7+£2.5 95+2.6 20.8t45 38.2+99 31.5£6.7 68.516.7
Range 2.9-21.7 13.1~19.5 5.8~9.6 10.6~27.0 5.2~534 18.4~36.2 49.3~77.8

T Saturated fatty acids, T Unsaturated fatty acids.

3 Fese] FAE HES 23 FUE e g A
F(@=0219) TAVL AR fodL AAHR kAR
mAA]). e RSl Fo E8)d X nAe o
ol Fsle] gElRl viZe FIES Cadt K9 0] =&
A4S FEF47F Asjeitkes F40|(Saio, 1976; Saio et dl.,
1973) ot Fr1EL FEFFY FHslte 4% 9o
(Mullin & Weili, 2001) o}2% ole} #A#@E =& o=j7}
Utk 2AFE A FFo] HAFA B2 Ho=E ye
Sed, TS 532%A 0 9 32.7%EA 4] Ba)
oF 6.18) ko] EHUTHTable 2). 53] 2AF e Z 2153
g3} o)X AA| (R,=0.493**)7} A= o] FAFes} By
g AE 23 e HEe=Z FTEUTE Rangaswamy &
Nandakumar(1985)%} Alvarez et al(1997)2 Z£31]2] 4-f42}
FEETEHY] BAE AET v o 99 HAiie §
ol F4AFY vAE FIo) vistd AEF By} ¥=

= AAol7] Wil Fod TR TG A S5
78 2 4G9 JHAS B HUs AEE de
Aol e Aoz AdHAET)

SYCER

ZF 205F9 F9d FHE T4 ©3F(neutral mono-

Table 5. Neutral mono-saccharides in the seed coats of Korean
soybean varieties (n=20).

Mon(?- Composition Range .Corre_:lation
saccharides (%) with lightness
Fucose 1.09+0.59 0.58~2.90 0.297™
Rhamnose 4.42+1.00 2.88~6.91 -0.054™
Glucose 11.62+1.08 10.23~14.37 0.212™
Mannose 1120+ 1.14 9.59~13.35 -0.162™
Galactose 37.50+3.13 29.39~42.0 -0.275™
Arabinose 2544+2.13 21.73~30.27 0.416**
Xylose 1.47+0.16 1.18~1.77 0.347*
UK 1 1.81+0.38 1.09~2.64 0.102
UK 2 2.07+£0.33 1.60~3.14 -0.095™
UK 3 1.424+0.36 0.74~2.33 -0.093™
UK 4 1.974+0.89 0.91~4.22 -0.246™

BRI 2 olel W odlE Eawe) 2

saccharide)e] V] H FAFeate] A= Table 59+ ot

FHE 7t ol FARITHFES fucose,
rhamnose, glucose, mannose, galactose, arabinose, xylose$]
o 1 ¢ F4 9RRE FAES A (unknown: UK)4]
B2 4%0] AZHAUWN(Fig. 5). TAGITF AHE A
£ 1w galactose’} 37.5%F $Fol 7HF =3I, xylose
25.44%, glucose 11.62%, mannose 11.20%%3.21} rhamnose,
xylose 2 fucoses= 5% F|THo|AT}. SAATGFO} THF 3}
o] AAZ ZHEZF A fucose, glucose, arabinose, xylose,
UK1S #A743#, rhamnose, mannose, galactose ¥ UK2, 3,
4= Ao A HPYE], ©]5 5 arabinose®}t xylose:™
TABYI Folst o] ANV 2RI MY B
galactose= F-2]4do] QUSITt.

¥ 2
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o] 3= ol AFIL porert A & AOE U

olif ol ol

spoffo o =

%L ol

.
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A

SATL FAGSE FRFFE0) oM, 58] $RES
71l Ago) Feh

3. 3B BLFE FREFES T, FRES
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k.

7. 99 FADITFEZE fucose, rhamnose, glucose,
mannose, galactose, arabinose, xylose’} THE-Eo] giglom,
°]E Z arabinose®} xylose: FHZH I} HAlgo] ROt
287t 7Y §2 galactose frejAdol ISiTh
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