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Variation of Anthocyanin Contents according to Collection Site and Maturity
in Black Soybean
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ABSTRACT Anthocyanin contents of black soybean were
analyzed for development of superior breeding lines with
high anthocyanin contents. Total 292 genotypes of black
soybean collected through the whole country were analyzed
by HPLC in which C3G (Cyanidin-3-Glucoside), D3G
(Delphinidin-3-glucoside), and Pt3G (Petunidin-3-Glucoside)
were detected main anthocyanin pigments and each pig-
ment contents were significantly different according to geno-
types. C3G content showed the highest value in all materials
and its variation was also wide, whereas D3G and Pt3G
were not detected in 4 and 24 genotypes. Mean value of
C3G, D3G, and Pt3G contents were 8.05+4.225, 1.80+0.854,
and 1.15+0.781 mg/g, respectively. In case collected sites,
genotypes collected in Chungnam region were higher the
anthocyanin contents than other collections, which was 13.75+
3.861 mg/g. It might be concluded that it takes more than
36 days for anthocyanin accumulation since beginning of
seed-coat pigments formation, in that case it showed 13.09+
4.190 mg/g. Also total anthocyanin contents were present
higher concentration in seed coat as maturation period was
longer from flowering stage.

Keywords : black soybean, anthocynin, collected site,
maturity, germplasm
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Falo ohm Aol Fgska gLt erEAloble it
3128 (Tsuta et al., 1996; Kim et al., 2005), =42 HE
A5kt AlFZNA(AL 2005), Feraatel sFES(Ryu et al.,
2000), @HET, FHASE, Y oA, GRoAl, ZFJA
S 2HE O Ho7]5(4, 2000) 5ol &HA ek 53], A
QA ZAbo] 93t MDA(Malondiadehyde) A4 A & 3=
tocopherol 20} 1284+ =obal B EATHA, 2000).
A48T T StEAlo F4 SAAFAAR] T F4A
of oJsff A/d=2o] £AH%H R locus} B of {4}
W=, A48E9= 1, R, T geneo] 2]l
o= L R, t geneo] EA3}oF tEAO
FHtJoo et al., 2003)7L 3} T} AAEA|O RS
SAB|H7]l R6OIA +27]¢ R8E A5
Z3lFo] Z71=ti(Chu et al., 2002; Chung et
al., 20043 SSITE. T3 QHEAlobd Y] HHE EE(d
2003), A1-&-212x(Jung er al., 1996), AHAE, A=) (Kim
et al., 2005), T-FA]7|(Jung et al., 1996, 1}, 2003) 5of 2
o e whth 44T Sjol T4 Y HEAC B
¥ Hol= D3G+= 0.55~2.63 mg/g, C3G+= 2.77~8.38 mg/g,
P3G 0.38~5.66 mg/g, 12|11 FCEA|old $Hef Hol=
3.32~16.67 mg/go| 21 (Joo, 2004b), D3G+= HAF =
F7bol| Wol5 Holx] ¢kekth(Joo et al., 2004b). 73]
EA3l= StEAJOI  Ehaky| cyanidin, pelargonidin,
petunidin ¥ delphinidin 5-°] Z+Z} 80%, 8.0%, 7.4%, 4.3%
ol EFolA2 H]&-2 85%, 0%, 3.4%, 2 10.9%°] ATt
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Table 1. No. of black soybeans according to collection sites.

BT FEXGL E=010] M2 HEAOHD BT B0 377
o L

2 Aol o8 HAT AR 292F<f thgt A E
THUWAL Table 13} 2k

FazAhge Ask), 2], 237 5L
Aok7l-481719] 2805, FA7~58719 209
& okl Asls 40%ol 4 ket g shglo
A7)E Qlelz @ 10718 AFskel o1F @ 47) ol4po] 2
AE Al712 skla, 7= Y 95%old o] A=
Ale " A7 272 Stk EAoRd @S 50 ml
AZrEetao| F 29 0.1 g& 42 & 1%HCI-99%MeOH
4o 5 mlS 7lalo] 4T ol A 24X17b4 35] 223k & of3}
Z|(Advantec No. 2, ¢55 mm)g ©J-§3to] ARt & F5§
ul2 25 mi7} 5 Heaiich o7 3% 8L syringe
filter(whatman 0.2 um NYL)E ©|-& ¢{3} & HPLC &4 A
#8902 A3 74 QkEAlobd 2L Dephinidin-
3-Glucoside, Cyanidin-3-Glucoside, Petionidin-3-Glucoside
59 xFE722 Extrasynthese(France)o| A T+Y3lo] &
TFHjE oty B4 XA Table 29 o] 31¢oH, of
EAlobd §eF 34 57141 Table 33} 2k, BARAL
SAS 8.01%2 HEAsI4ch

Z}F
A

Regions Gyeonggi  Ganwon Chungbuk Chungnam Jeonbuk  Jeonnam Kyeongbuk Kyeongnam Others*  Total
No. of collected 4, 71 32 9 23 26 24 28 29 292
germplasm
*Jeju, Busan, Pohang, and not observed
Table 2. Condition of anthocyanin analysis by HPLC
Parameter Condition
Instrument Acquity™ UPLC
Wavelength UV-VIS detector 520 nm
Mobile phase D.W. : MeOH : TFA = 75.8 : 24.0 : 0.2
Flow rate 0.5 ml/min
Sample injection volume 1wl
Oven temperature 35C

Column

Acquity™ BEH SHIELD RPI8 1.7 um x 21 x 100 mm

Table 3. Estimated linear regression equations on anthocyanin analysis

Anthocyanin =) Regression Coefficient of determination
dephinidin-3-glucoside 0~20 mg/g y=3.040X—-4.110 R’ =0.9994
cyanidin-3-glucoside 0~20 mg/g y =1.960X + 1.020 R*=0.9999
petionidin-3-Glucoside 0~ 5 mg/g y=1.030X + 1.380 R*=0.9996
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T AEAlOPT S S ATl Bt 13.75+4.709
mg/g O 2 7P} =9k, AEA Y, FEAY, AEAY, B5
A, A7, AdA Y, AN $HF 02 ek
o B8, 39 #AES B Ao £HERT €36 ol
E%Oo, D3GY} P3G g2 Ao G2 EAS B
ik olejet ATk 7Aool 4 +2H Fol tjak ek
ohd T BAT AT £ LEAHOR oA

v% [e]

ot A QEAOP L C3G7F 7MY ¥9k3L, D3G,
Pt3Go| =], o€ Joo et al.(2004a)2] B 119} T2 7k
o]tk 7 QtEAlOM ke C3G+ 5.75~11.67 mg/g,
D3G+= 1.41~2.51 mg/g, P3G+ 0.67~1.33 mg/gC. = Joo
et al(2004a)°] B 113t C3G 2.77~8.38 mg/g, D3G 0.55~
2.63 mg/g, P3G 0.38~5.66 mg/g S 2 D3GE= A =5
ojflent, C3GE UL, PBGE Wlth

Table 5= 714 292 o T3] 78 eheAlohd Fhaps
2x Ass 245 Aol

EAJO FHFO] RE= FUEAOPHE 9.1~12.0
mg/gol| A 84F 07 7P Wkl 6.1~9.0 mg/g 65%, 12.1~
15.0 mg/g 413 0|3tk C3GE= 3.1~6.0 mg/go| A 85%F

Table 4. Variation of anthocyanin contents according to collected sites in black soybean.

o7 w3kl 6.1~9.0 mg/g 725, 9.1~12.0 mg/g 55% 9]
it D3GE} P3GE 0~3.0 mg/gol|A] Z12F 2883, 26830
2 Uehgou 3.1 mg/gol el +3FS fle Aoz 24
ik AE FEAlOP] A& & D3GE} PBG7 W] HEE
THELE 42 4%, 24F 02 YETE Joo et al.(2004a)>
AT 1370 AuiEsoll tisll k=Alobd e 247 2
¥, AT 158 A5FoA= C3GTE AT oAM= C3G
¢} D3GREo] AEH el k=, & dolA Hed
Ao M= C3G 52 €3G D3GH =% +3Fel 9l
of AR AuE E A

FEAJOF L ofmlie At HEdEhdolA A E A"
AEAR As717t5 713830 93-S wel e Zes

24 SItHKim et al., 2005). webA] Adsig Aol uf

FEAJOI BFE 24T A¥f= Table 63 Ltk
Aergda g F tEAN T Wols 9.00+
2.798~15.98 £3.935 mg/gl &, AxAQU47 dojA-E
== A Bk o]F C3GEHS 6.25+2.798~12.32+
3.775 mg/g, D3G+ 1.55+0.772 mg/g ~ 2.30+=0.292 mg/g2]
HolE Heletl, C3G= Asaa 97t 659, D3GE 70

A oA = TR A HolA| ko, o]Foll=
Z

M e o
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(Unit : mg/g)

Components Gyeonggi  Gangwon Chungbuk Chungnam

Jeonbuk

Jeonnam Kyeongbuk Kyeongnam Others’

C3G' 8.08+3.165 5.88+3.259 8.67+4.302 11.67+£3.086 9.42+4.365 9.85+4.541 9.38+3.557 7.53+£3.600 10.37+4.460
D3G 2.1540.769 1.63+0.720 2.20+0.698 1.41+£1.228 1.56+0.712 1.79+0.742 1.65+0.817 1.79+0.906 2.11+0.789
Pt3G 1.33+0.741 0.90+0.614 1.24+0.643 0.67+0.670 0.99+0.659 1.17+0.704 1.33+0.897 1.62+1.015 1.33+0.772
Total  11.55+3.887 8.41+4.200 12.11+4.710 13.75+4.709 11.97+4.417 12.81+4.458 12.35+3.871 10.94+3.803 13.81+4.884

'C3G: Cyanidin-3-glucoside, D3G: Delp hinidin-3-glucoside, Pt3G: Petunidiin-3G-Glucoside, Total: C3G+D3G+Pt3G

itJeju, Busan, Pohang, and not observed

Table 5. Distribution of anthocyanin contents in collected black soybean germplasms.

Anthocyanin contents (mg/g)

Components
0~3.0 3.1~6.0 6.1~9.0 9.1~12.0  12.1~15.0  15.1~18.0 More than 18.0
3G’ 0 19 85 72 55 39 20 2
D3G 4 288 0
P3G 24 268 0
Total 0 7 25 65 84 41 39 31

'C3G: Cyanidin-3-glucoside, D3G: Delphinidin-3-glucoside, Pt3G: Petunidiin-3G-Glucoside, Total: C3G+D3G+Pt3G

*No. of collected genotyes.
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Table 6. Variation of anthocyanin contents according to maturation period from flowering stage in Black soybean. (Unit :
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mg/g)

Required days to maturity from flowering(day)

Components
Less than 60 61~65 66~70 71~75 76~80 81~85 More than 86
C3G' 6.49+2.383 6.25+2.798 7.42+3.257 7.59+2.967 8.89+3.767 11.16+3.495 12.32+3.775
D3G 1.984+0.450 1.56+2.798 1.55+0.772 1.89+0.628 2.04+0.505 2.17+£0.415 2.30+£0.292
Pt3G 1.00+0.375 1.18+0.733 1.17+0.688 1.56+0.515 1.12+0.516 1.32+0.338 1.36+0.257
Total 9.46+2.654 9.00+2.798 10.46+3.659 10.63+3.318 12.05+4.179 14.65+3.773 15.98+3.935

'C3G: Cyanidin-3-glucoside, D3G: Delphinidin-3-glucoside, Pt3G: Petunidiin-3G-Glucoside, Total: C3G+D3G+Pt3G

Table 7. Variation of anthocyanin contents according to maturity from days after pigmentation beginning on seed coat.

(Unit: mg/g)

Required days to maturity from days after pigmentation (day)

Conponents
Less than 10 11~15 16~20 21~25 26~30 31~35 More than 36
C3G' 5.75+0.680 6.01+3.695 8.57+2.988 8.26+2.969 8.39+4.031 9.37+3.118 9.91+4.014
D3G 0.92+0.416 1.08+0.660 1.74+0.732 1.97+0.608 2.03+0.485 2.02+0.532 1.99+0.353
P3G 1.02+1.229 0.72+0.622 1.25+0.684 1.30+0.549 1.16+0.395 1.12+0.490 1.18+0.256
Total 4.68+2.326 7.82+4.304 11.56+3.198 11.53£3.202 11.57+4.504 12.51+3.463 13.09+4.190

'C3G: Cyanidin-3-glucoside, D3G: Delphinidin-3-glucoside, Pt3G: Petunidiin-3G-Glucoside, Total: C3G+D3G+Pt3G
% Pigmentation: satge of pigmentation beginning on seed-coat, Maturity stage (R8): 95% of pods showed brown.
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