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Distribution of Anthocyanin Contents According to Growth Stages
in Black—seeded Soybean Germplasms
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*Dep. of Medical Biotechnology, Soonchunhyang Univ., Asan, Chungnam, 336-745 Korea
**Gyeonggi-do Agricultural Research and Extension Services, Hwasong, Gyeonggi, 445-300 Korea

ABSTRACT There has been known C3G (Cyanidin-3-
Glucoside), D3G (Delphinidin-3-Glucoside), and P3G (Petunidin-
3-Glucoside) were main anthocyanin pigments in black-seeded
soybean. Anthocyanin contents of total 1,032 black-seeded
soybean germplasms were analyzed by HPLC. Average of
total anthocyanin content was 11.67 mg/g on the all materials
ranged from 0.54 to 23.45 mg/g. Mean value of C3G, D3G,
and Pt3G contents in all black-seeded soybeans were 8.81,
1.78 and 0.79 mg/g, respectively. Environmental conditions
influenced anthocyanin contents during seed development.
Delayed flowering, especially of later maturing germplasms,
has been showed to result in increased anthocyanin content.
So, prolonged maturation period germplasm is generally higher
than that of shorten genotypes. It may be concluded that the
higher levels of anthocyanin content was associated with the
late dates of harvest maturity. Also larger seeds showed high
anthocyanin contents than smaller. That inclination is similar
in C3G’s occasion because C3G content contribute highly
to total anthocyanin content than other pigments.

Keywords : black-seeded soybean, anthocyanin, flowering date,
maturing date, maturation period
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Table 1. Number of black-seeded soybean germplasms according
to distribution of anthocyanin contents.

Anthocyanin contents (mg/g)
nd” 0~5 6~10 11~15 16~20 over 20

Total

Total 1,032 0 72 359 371 200 30
C3G 1,032 0 251 378 303 98 2
D3G 1,032 88 941 3 0 0 0
Pt3G 1,032 138 894 0 0 0 0

C3G : Cyanidin-3-glucoside; D3G : Delphinidin-3-glucoside,
Pt3G : Petunidin-3-glucoside
Ynot detected

Table 2. Anthocyanin contents (mg/g, D.W) according to flowering
date in black-seeded soybeans.

Flowering date(Month. Day)
7.12~7.25 7.26~7.31 8.1~8.5 8.6~8.10 8.11~8.13

Total 8.9+4.00 10.5+3.75 13.4+4.04 14.0£4.26 15.3+4.85

C3G 6.1£3.28 7.7£3.62 10.9+4.10 11.4+4.00 12.6+4.42
D3G 1.9+1.05 2.0+1.18 1.7£0.92 1.7+0.77 1.7+0.81
P3G 0.8+0.69 0.9+0.70 0.8+0.70 1.0+0.71 1.1+0.60

C3G : Cyanidin-3-glucoside; D3G : Delphinidin-3-glucoside,
Pt3G : Petunidin-3-glucoside
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Flowering date  07.12~07.25 07.26~07.31 08.01~08.05 08.06~08.10 08.11~08.13
Harvest maturity 08.28~09.30 10.01~10.10 10.11~10.20 10.21~10.31 11.01~11.04
Maturation period 51~65 66~70 71~75 76~80 81~97
100 seeds weight 5.0~10.0 10.1~200 20.1~30.0 30.1~40.0 40.1~45.0

Fig. 1. Number of black-seeded germplasms according to growth
stages and seed weights.
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Table 3. Anthocyanin contents (mg/g, D.W) according to harvest maturity in black-seeded soybeans.

Harvest maturity (Month. Day)

8.29~9.30 10.1~10.10 10.11~10.20 10.21~10.31 11.1~11.4
Total 8.9+3.64 9.9+4.07 12.4+3.86 14.7+4.14 13.9+3.13
C3G 6.2+3.16 7.2+3.69 9.6£3.98 12.1£3.77 13.1£2.40
D3G 1.8+0.93 1.9+1.15 1.9+1.01 1.8+£0.84 0.5+0.47
P3G 0.9+0.71 0.9+0.72 0.9+0.69 0.8+0.58 0.3+0.40
C3G : Cyanidin-3-glucoside; D3G : Delphinidin-3-glucoside, Pt3G : Petunidin-3-glucoside
Table 4. Anthocyanin contents (mg/g, D.W) according to maturation period in black-seeded soybeans.
Maturation period(Days)
51~60 61~65 66~70 71~75 76~80 81~85 over 86
Total 9.9+3.00 10.3£3.95 9.8+3.99 10.6+4.41 12.6+4.16 13.4+4.15 14.5+4.66
C3G 7.2+£3.30 7.6£3.78 7.2+3.78 7.9+4.13 9.7+4.16 10.6+4.21 11.9+4.20
D3G 1.8+£1.00 1.7+0.98 1.7+1.08 1.9£1.13 2.0+£0.98 1.9£1.03 1.8+0.85
P3G 0.8+0.80 1.0+0.71 0.9+0.77 0.8+0.71 0.9+0.58 0.8+0.63 0.9+0.63

C3G : Cyanidin-3-glucoside; D3G : Delphinidin-3-glucoside, Pt3G : Petunidin-3-glucoside



B¥T KT

g8I1E

SIEAOID Y EX 341

Table 5. Anthocyanin contents (mg/g, D.W) according to 100-seeds weight in black-seeded soybeans.

100-seeds weigh(g)

5.5~10.0 10.1~15.0  15.1~20.0  20.1~25.0  25.1~30.0 30.1~35.0 35.1~40.0 40.1~45.0 over 45.1
Total  10.0£3.18 10.7£4.06  10.3£3.28  10.944.05 10.8+4.60 11.9+4.66 15.744.01 14.6+£3.05 17.8+4.12
C3G 7.6+3.55 8.5+4.15 7.5+3.16 7.9+3.89 8.1+4.38 9.3+4.17  13.1£3.86  12.5£3.14  15.7+4.30
D3G 1.4+0.98 1.3+1.14 1.9+11.2 2.1+0.96 2.0+1.01 2.0+1.02 1.9+0.71 1.6+0.91 1.7+0.84
Pt3G 1.0+0.83 0.8+0.80 0.9+0.78 0.9+0.60 0.7+0.52 0.7+0.54 0.7+0.46 0.5+0.40 0.5+0.24
C3G : Cyanidin-3-glucoside; D3G : Delphinidin-3-glucoside, Pt3G : Petunidin-3-glucoside
66~70 2247, 76~804 19174, 61~65%4 1087, 81~85Y C3GeeFo] & QrEA|old &eFof 7]ofdl= H| &0 =22
827 <0]9lom] 609 o]3} 337, 869 ol4fo] 20olglek. o 4= Glof FEAlOIY TG ARF FEL WG] B4
F AEAON FHE 55U QoJAST B2 AFS W WA C36TFo| &1 YA FAAUL FHOE A

Uehol, 8691 o)A 4R ele] Bl 145 melg 714
=orom 71 thee 81~85U¢ GAAYUEO] 13.4 mg/go
2 =9It} Teng ef al. (2005)- sucrose’} QFEA|oFH AUt

Kol Fash §EA 4B Pri Bug o g} 3 HA
49l B G B HHo] hEAlok ol FFE 7K
t Aoz ety 1% F49 S5A4oE Bl U

Aoz AlmH} Jung ef al. (1996)% QHEAJORI HefL
s 9 P % W=tk shglth & QHEAJOR
e S5 deete] Bl C3G Tk Ao fARH
ot D3GSF PBGE F313 AgFo] =t Joo er al
(2004) % D3G+= F5Atoll & ¥ol& HolA| gkfrhal o
t}. gt el D3G 2 P3G AtfF¢l FHeFo] =3
A% 3t golojg|g}t HtE

FHE AAT ALY 1009
fom 10085 w2 FHAY
ToE 7MY WAL, I o2
40.0 g 203%, 5.5~10.0 g 115
etom 451 gol 4= 42F0] SIStk 53] S-2juet 4|
A AAT 5 ddoln & o] =2 AgHE A%

ot Ao dEA et 35 gol Y] dEE AR
129%0]qlct. =HE FAAEe] FEAoMd HFEHS
A %—*E!EUIE Lol B35 Aat= Table 5¢F 2
ok QFEAlOR HFE A 5.5~35.0 g7tAl= & Ael7t
RAL, 35go]4dofA] 15.7~17.8 mg/gO &2 w=9For, o]
3t oFALS C3GE e Ao Z 35.1 g o|Afof| A 12.5~

rl

¢

o
fr w2

52

%0 5.5-49.8 g W]
B 20.1~30.0 go] 398
10.1~20.0 g 239%, 30.1~
Z, 401 g oA} 77E20R

—

o z/uz

15.7 mg/g2. 2 =tk 12 D3GS PG FHFe A=

o w2 AR AFol %9l
oS FUNY PAT HUAAL HEAC T £
=, FAo]

2 UdEA
e 2Rtk SR R F EA R
2> Bt 11.67 mg/go] L t'd%% 0.54~23.45 mg/g o
2 %E}‘;,\PE}. FRHEZLE C3G7F Hat 8.81 mg/gl 2 H|F
o] 7} Zow 1 t}eo] DG} Jﬂ—"nL 1.78 mg/go]R 1L
PBG7} B 0.79 mg/gO & 7}?@ Aotk & FEAloRd 3
2 ﬁzg% FAAY BEL 10~15 mgg W97t 37182
‘Eg%kjl 20 mg/go] el A 308 o] it A
WeA| 7)o W otE Aol Bkl 7H§}7l
A5 ok AFolsith webA &
4Fo GFEAOI ke l—LOWE}h 74

il
00

=%1(REFERENCES)

Bae, E. A. and G. S. Moon. 1997. A study of the antioxidative
activities of Korean soybeans. J. Korean Soc. Food Sci. Nutr.
26 :203-208.

Buzzell, R. I. and B. R. Buttery. 1982. Genetics of black
pigmentation of soybean seed coats/hila. Soybean Genet. Newsl.
9:26-29.

Chung, K. W., Y. H. Joo, and D. J. Lee. 2004. Content and color
difference of anthocyanin by different planting dates and growth
stage in seed coats of black soybean[Glycine max(L.) Merr.].
Korean J. Intl. Agri. 16(2) : 200-204.

Gracia, Z. and L. Vodkin. 2003. Cloning of the pleiotropic T



342 OHEIX|(KOREAN J. CROP SCL.), 60(3), 2015

locus in soybean and two recessive alleles that differentially
affect structure and exptession of the encoded flavonoid 3’
hydroxylase. Genetics society of America. 163 : 295-309.

Harborne, J. B. 1988. Introduction to ecological biochemistry.
3rd ed. Academic press. London.

Hwang, I. T., J. Y. Lee, B. R. Choi, E. S. Lee, and Y. H. Kim.
2014. Variation of anthocyanin contents by genotypes and
growing environments in black colored soybeans. Korean J.
Crop Sci. 59(4) : 477-482.

Joo, Y. H,, J. H. Park, Y. H. Kim, M. G. Choung, and K. W.
Chung. 2004. Change in anthocyanin content by cultivation
and harvest time in black-seeded soybean. Korean J. Crop Sci.
49(6) : 512-515.

Jung, C.S.,Y.J. Park, Y. C. Kwon, and H. S. Suh. 1996. Variation
of anthocynin content in color-soybean collection. Korea J.
Crop Sci. 41(3) : 302-307.

Kanatt, S. R., R. Chander, P. Radhakrishna, and A. Sharma. 2005.
Potato peel extract a natural antioxidant for retarding lipid
peroxidation in radiation processed lamb meat. J. Agric. Food
Chem. 53 : 1,499-1,504.

Kim,Y.H.,J.H. Lee, Y. S. Lee, and H. T. Yun. 2006. Antioxidant
activity and extraction efficiency of anthocyanin pigments in

black colored soybean. K. Soybean Digest. 23 : 1-9.

Park, J. H. 2003. Studies on the agronomic characteristics and
anthocyanin in coloured soybean[Glycine Max (L.) Merr.].
Dankuk Univ. Thesis for degree of master of science.

Plochmann, K., G. Korte, E. Koutsilieri, E. Richling, P. Riederer,
A. Rethwilm, P. Schreier, and C. Scheller. 2007. Structure-
activity relationships of flavonoid-induced cytotoxicity on
human leukemia cells. Arch Biochem Biophys., 460(1) : 1-9.

Prior, R. L., X. Wu, and K. Schaich. 2005. Standardized method
for determination of antioxidant capacity and phenolics in
foods and biological and food samples. J. Agric. Food Chem.
53 :4,290-4,302.

Teng, S., J. Keurentjes, L. Bentsink, M. Koornneef, and S. Smeekens.
2005. Sucrose-specific induction of anthocyanin biosynthesis
in Arabidopsis requires the MYB75/PAP1 gene. Plant Physiology.
139 : 1,840-1,852.

Yi, E. S.,H. D.Kim, and S. T. Yoon. 2010. Accumulation patterns
of anthocyanin components during grain filling in soybean
with black seed coat. Korean J. Intl. Agri. 22(1) : 29-34.

Yi,E.S.,Y.S. Lee, H. D. Kim, and Y. H. Kim. 2008. Variation of
anthocyanin contents according to collection site and Maturity
in Black soybean. Korean J. Crop Sci. 53(4) : 376-381.



