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Changes of Isoflavone Contents During Maturation under Different Planting Dates
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ABSTRACT This study was carried out to investigate the
influence of different planting time on the synthesis of
isoflavone in black soybean, Three varieties used in this
experiment were lpumgeomjeongkong, Cheongjakong and
Heugcheongkong which had different ecotypes, repectively.
Seeds were sown at different time, May 15th, May 30th
and June 15th with planting density of 60x15cm. In order
to analyze the content of isoflavone, we collected sample
every 5 days from 30 days after flowering to harvest and
analyzed them with UPLC. As sowing was delayed, the
content of isoflavone increased in all of three varieties. The
content of genistein was greater than daidzein and glycitein.
Increase of Glycitein was not distinct from 55 days after
flowering(DAF) and it was stable against temperature
change during the seed developing period. Although the
content of genistein in Ilpumgeomjeongkong from 50 to 55
DAF, in Cheongjakong from 40 to 55 DAF and in
Heugcheongkong from 60 to 65 DAF was lower than the
content of daidzein, it was higher than that of daidzein
afterward. In the statistical analysis on the relationship
between average temperature and the content of aglycone
isoflavone at 5-day intervals from 30 DAF during the grain
filling period, genistein in Ilpumgeomjeongkong showed
meaningful correlation as y=-15.28x+407.9 (R’=0.505"),
diadzein in Cheongjakong showed meaningful correlation
as };-6.188x—164.5(R2:0.454*), and genistein showed significantly
high correlation as y=-11.59x+297.6 (R2:0.545**). Taking
all the above results into consideration, it was suggested
that the regions suitable for high content of isoflavone in
black soybean be the northern area of Gyeonggi-do and

Gangwon-do, Chungcheongbuk-do and inland area of
Gyeongsangbuk-do, where are relatively low average temperature
from flowering stage(R») during the grain filling period.
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Table 1. UPLC condition for isoflavone analysis in black soybean.

Parameter Isoflavone

Instrument UPLC (Waters, USA)

Wavelength UV detector 254 nm

Mobile phase Acetonitrile : water = 35 : 65 (0.1% Acetic acid)
Flow rate 1.0 ml/min

Sample injection volume 20 pl

Oven temperature 35C

Column

Acquity UPLC® BEH Shield RP18 1.7 w 2.1x100 mm

Table 2. Regression analysis for calibrating standard substances of glycitein, diadzein, and genistein.

Aglycone Range (ppm) Regression Coefficient of determination
Glycitein 0~20 y=51.8277X-1.37438 R® = 0.9999
Diadzein 0~40 y=82.6371X-21.13213 R® = 0.9999
Genistein 0~40 y=86.7676X-14.58172 R® = 0.9999




426 OHEIX|(KOREAN J. CROP SCI.), 57(4), 2012

lolErS AHE7] F 3040 S37]7tx] 59 FAoR P71 ee QEDHE 5Y 159 TEo)A L 287~ 18.
ol A& sdtte] Batghs ol8shant 4T, 59 3099 4= 27.3~19.8C, 6% 159 THEo|
AL 256~19.8C 2 mHEo] Lo]d42E wolfi 2E9
ot uH Mst Zx 9l YA SHFE ARAYFY 7L

kS HYr)
AR E47)71% ofo|aZetE 221} B 77|21 AERl A% THE GHF IFES BPOR sl Yy
PARAL 93t 7|2A 2R Sgslua 223} E7d d7|R)Q A3] T 309RE $8771H 59 7HHow

ZNS] 5 30U R FE|7HA] 5U%e] BatrlES & ARE ek ojaZThE e 4T 3= Table 4
A% A¥f= Table 33 dth. oF 2t

Table 3. Mean air temperature during maturity under different planting times in black soybean.

Variety Days a.fter Mean air temperature (C)
flowering 15 May 30 May 15 June
30-35 287" 273 25.6
35-40 26.5 25.6 24.1
40-45 253 24.1 19.8
Hpumgeomjeongkong 45-50 22.3 19.8 19.8
50-55 18.4 19.8 20.3
55-60 21.2 20.3 21.2
60-65 21.0 21.2 20.3
65-70 20.3 20.3
Means 23.0 22.3 21.6
30-35 26.8 26.0 253
35-40 26.5 25.6 22.3
40-45 25.3 21.7 18.4
. 45-50 223 18.2 21.2
Cheongjakong
50-55 18.4 20.7 21.0
55-60 21.2 21.5 20.3
60-65 21.0 20.0 20.1
65-70 20.3 20.1
Means 22.7 21.7 21.2
35-40 25.7 25.7 19.8
40-45 25.1 25.1 19.8
45-50 20.8 20.8 20.3
50-55 18.7 18.7 21.2
Heukcheongkong 55-60 20.3 20.3 20.3
60-65 21.6 21.6 19.9
65-70 20.1 20.1 19.7
70-75 19.8 19.8
75-80 19.9
Means 213 21.5 20.1

"Data are represented as the average temperature during 5 day.
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Table 4. Changes of aglycone isoflavone contents under different planting times in black soybeanT.
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Table 5. Relationship between mean air temperature and isoflavone content in black soybean.

Regressions and coefficient of determination
Variety

Diadzein Genistein
Ilpumgeomjeongkong y=-12.23x+328.4(R*=0.335™") y=-15.28x+407.9(R’=0.505*)
Cheongjakong y=-6.188x+164.5(R’=0.454*) y=-11.59x+297.6(R’=0.545**)
Heukcheongkong y=-6.202x+168.9(R’=0.217") y=-8.871x+237.9(R’=0.266")

T %p<0.05, ** p<0.01, ™ not significant.
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