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Abstract

BACKGROUND: Soy isoflavones, structurally similar to
endogenous estrogens, may affect human body through
both hormonally mediated and non-hormonally related
mechanisms. Heat processing could change chemical
compositions. The effects of different thermal processes,
boiling and HTHP(high temperature and high pressure) on
the composition of isoflavone compounds and total amount
of domestic soybeans were investigated in this study.

METHOD AND RESULTS: Three different kinds of
soybean samples were collected from RDA-Genebank. The
samples were extracted using methanol, distilled water, and
formic acid based solvent. Also the same solvents were used
for mobile phase in UPLC/ToF/MS. All of the isoflavone
compounds were analyzed based on the aglycone type of
external standard for quantification. The standard
calibration curve presented linearity with the correlation
coefficient R2 > 0.98, analysed from 1 to 50 ppm
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concentration. The total isoflavone contents does not
change by treatment within the same breed. While
“boiling” and “HTHP” processes tend to increase the
contents of aglycone and [3-glucosides, “fresh” soybeans
retained the high concentration of malonylglucosides.
CONCLUSION: These results have to be considered while
developing an effective functional food, from the health
while point of view using soybeans.
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Fig. 1. Representative MS spectra of isoflavone aglycones(daidzein, glycitein, genistein), glycosides(daidzein O-hexoside,
glycitein O-hexoside, genistein O-hexoside), and glycoside malonates(daidzein O-hexoside malonylate, genistein

O-hexoside malonylate) in soybeans.
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Table 1. Equations and Relative standard deviation (RSD) for the quantification with representative standards

Materials Equation Coefficient of determination RSD (%, n=3), 50 ppm
Daidzein Y=17940X+2579 R* > 098 2.21
Glycitein Y=22011X+4385 R* > 0.99 0.84
Genistein Y=28233X+3899 R* > 098 0.31

Danvers, MA, USA)E ©]-85t0] o321 §- 7]7] 4] A
7HA -80°C eflA] s Bt Sholrk
717] & BA
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Fig. 2. Total isoflavones concentrations (mg/100 g) detected in
three kinds of Korean soybeans within each thermal
treats. HTHP, high temperature high pressure.
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o
Ao FestE U shiHe A o g
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o, 7} ojaZeht SRR kel dFe] lod &
ojAEuhd Fhkel GaFo] ¢lld Slavin 5 (2013)2] A%
o 2 A Uehith tiF9] ¥ olasehe 2 12
18 A Al 102.66+0.29 mg/100 g, 4k Al 99.44+0.87
mg/100 g 18] 1L A2 AE9] 7 95.40+3.11 mg/lOO
gﬂ%ﬁ Afre 229k A2 Al 42.67+0.34 mg/100 g, 4t
k& Al 42.4810.45 mg/100 g, 12|31 AAelE s AskE
1 40.94+1.30 mg/100 gl 3t AT A FABE = 2L
oF A2l Al 5250+0.39 mg/100 g, 4k Al 50.89+0.15
mg/100 g 183l FAHE A F%S W 5251+1.43
mg/100 g2] o]AZehis kil Ut Sakthivelu &
(2008)-> Qltjo} F2] tfFo 55.82-104.86 mg/100 g, &7}
2lo} 9] el 62.79-171.69 mg/100 g 2| o]aZelLo]
E 93, Ul FF %4-F Moon 5(1996)2 tiF &%
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Table 2. The composition and concentrations (mg/100 g) of representative isoflavone compounds in Three kinds of

Korean soybeans within each thermal treats

Item Heat treat Daidzin Glycitin Genistin ~ Malonyldaidzin Malonylgenistin Daidzein ~ Glycitein =~ Genistein
(Suwem?azelf;“‘}iv’m 1696) HTHP"  35.62:0417 4.99+0.03 50.07:0.38 <05 1.28+0.03  2.65:0.07 3.74x0.03 4.30+0.01
Daepung None
(Guweon 215, 12214696) (Fresh) 6.64:0.36  2.72+0.12 9.87:0.32  31.30+1.28 44.88+1.00 <05 <05 <05
(SuweOI?Zif;“r}%Zl 4696) Boiled 17.58+0.11  4.72+0.06 2521x0.11  19.05:0.16 28.75+0.34 <05  1.97:0.03 2.16+0.02
Sunyoo
(Suweon 227, indeterminacy)  HTHP 1286010 146002 23.27:0.19 <05 <05 097+0.01 1.89+0.16 2.22:0.04
Sunyoo None
(Suweon 227, indeterminacy)  (Fresh) 222+0.05 124+004 371x010  11.40+0.67 21.55+0.62 <05  078:001 <05
Sunyoo .
p ) Boiled 6.47+0.09 1.81+0.02 1190015  6.48+0.09 12.71+0.18 <05  148+070 1.62+0.10
(Suweon 227, indeterminacy)
(Mﬂyaggefzr;g]%gzmlgz) HTHP 1632010 2.05:0.02 28.74+0.16 <05 <05 0.66+0.02 2.36+0.08 2.36:0.04
Cheongja 3 None 2.80+0.03 104003 5441006  14.99+1.13 27.48+0.24 <05  076:006 <05
(Milyang 121, 1T213192) (Fresh) OO R A I7EL AOH - /OFL- :
Cheongja 3 Boiled 8.53+0.02 1.87+0.01 1578:0.06  7.39:0.03 13.97+0.17 <05  234:0.17 1.63+0.05

(Milyang 121, TT213192)

YHTHP (high temperature high pressure)
YStandard deviation (n=3)

Fol wkzl 30.8-113.4 mg/100 g, Kim 5(2000)¥} Lee
(2002)2 1+ 53.287} 80.9 mg/100 gol o|AZEho]
fFHol s Hasto] & Al Aael vlsd o3l
ok oje]l Wkl oiF W olAEehe 3 Wk o 5 A
o, AudE(Wang and Murphy, 1994; Hong 5, 2010)
5] Qe whE} 2fo] 7} Qivhs Halel o], Lee 5 (2013)
o AT T f olaEehE > °F 631.7-6763
mg/100 g¥} 178.09-344.42 mg/100 gO& - A3 Az}e}
Aol7k Slslet mEd MejejelA  o]aEeh(daidzein I}
genistein)®] FHEHA  okotal,  SeEleld= oF 31037
mg/100 g2 o]AiEeHY(daidzein¥} genistein)©] AE% 3
th= Ha% QIStHOh -5, 2002).

oo ol

O|A~ZERE sfet=2l i He}

A AEE Fe olaEeht e daidzin,
glycitin, genistin, malonyldaidzin, malonylgenistin,
daidzein, glycitein %! genistein®|%l1, Table 2= 7} &
Aol tig Al EF viFrE g 24749 olaEeht 3t
Sl koI, st o1 =43} ¢ Ak Fig
33} gtk v =AIQ ofgel2d 22 o At AeE o
= e to] =X (daidzin) S tEL 12318k H 2o A
35.62+0.41 mg/100 gO& & && 9 AT Foll 7H¢
w2 Re Uehly, SAREe FAE Al 4
17.58+0.11 mg/100 g} 6.64+0.36 mg/100 gO= H*|z|
Al gl SRS Aot Aol E 7Hae] Al717)
<7kl w2t daidzin®] gl S7FsRs A de HeRith
AEH olaZeH: 38ks ¥ glyditin, genistin, glycitein %!
genistein $FHsH= AA]g]o] thste] daidzindt 2 A E
= YR, ol=dE FH9] daidzeind T P9} TAA

2l Al A HEFA ggkont, 1ugh XAt viF
2.65+0.07, A+ 0.970.01, FAB3Z. 0.66+0.02 mg/100g°]
AZHSIE ol 25, 80 % 100CE 257t A5T55
beta-glycosides®] FE}7} So]th= Mathias 5(2006)2] 23}
9}100°C 2047 143°C 60%2] HA 2] ellA] beta-glycosides®]
o] ooz solit Xu & Chang(2009)2] Aol A}
aFoith F3 Wally-Vallim 5(2014)0] R.gk G ]7} o]
AEHE SE T ol2EE FHY EAFE avlelet
= Adele AR daE YERth Malonyldaidzin
daidzein®] malonlyglucosyl”|7} A3t 3%, 11231912
2 AT BE ARM AHEHA AU vRH05
mg/100 g WIRhY AZE T, TAZ DA Al UF 19.05
£0.16, A1 6.48+0.09, FAB3E 7.39+0.03 mg/100g°] AE
ek v, dA 44 ekoks Al malonyldaidzin©] 7}
A A AEH] thF 31.30+1.28, A+ 11.40+0.67, FA3%
14.99+1.13 mg/100 g ©]%Ith. 3t malonyldaidzin} 2]
malonlyglucosyl”]7} genisteinell A%Ee] Qe 29
malonylgenistin= #A2] 344 Qkgka Al 2t FF Wl &
grgo] 7hg ESkom, 11 S U 44.88+1.00, A 21.55+
0.62, BA3S. 27.48+0.24 mg/100 go| 31Tt Malonylgenistin
©] %2 malonyldaidzin®]] H]ate] B= AgellA ©F 40%
-100% 7+ drgo] wokou, AAje]el uke st Fei=
malonyldaidzin¥} -5 FAFEE FEE 7HA 2L Qlo, EA2
A b2 AR, SR QA st dAE Eo®
grego] xk B 1EF 9l ol#dt Ao 80TCellA 30
&<k 7k Al malonylglucoside®] &0l o4 0% 7Hast
%th= Huang & Chou (2008)2] Aol 72 Ao]glon,
5t reukEelA A7]HER malonylglucosides”} 20%
ol 7Ha¥ Im 5(2014)9] Aol 22 AES YERITE
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Fig. 3. Concentrations of isoflavone compounds cahnges in domestic soybeans from thermal treats. HITHP, high
temperature high pressure. Each figure has displayed representative chemical structures of three soy isoflavone

aglycones, three glucosies, and two malonylates.
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