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Effect of Heat Processing on Thermal Stability of Kudzu (Pueraria thumbergiana Bentham) Root
Isoflavones. Sung-Won Choi', Kyung-Seon Kim, Nam-Yun Hur', Soon-Cheol Ahn’, Cheon-Seok Park,
Byung-Yong Kim, Moo-Yeol Baik and Dae-Ok K1m Dept. of Food Science and Biotechnology, Institute
of sze Science and Resources, Kyung Hee University, 'Department of Food and Culinary Arts, Osan College,
*College of Natural Resources and Life Sciences, Pusan National University, *Department of Microbiology and
Immunology, and Medical Research Institute, College of Medicine, Pusan National University - Effect of heat
processing on thermal stability of kudzu root isoflavone was investigated for future use such as vari-
ous processed foods and functional foods. Kudzu root extracts were heated at 80, 100, 121, 140, 165,
and 180°C for up to 90 minutes before and after concentration, respectively. Changes in the amount
of isoflavones were monitored using HPLC and thermal stability was investigated using Arrhenius
equation. The amount of both daidzin and genistin decreased slightly during heating at 80, 100 and
121°C but decreased significantly above 140°C. This indicated that daidzin and genistin are stable at
temperatures near the boiling point of water. The degradation of both daidzin and genistin occurred
in two steps and each step showed typical first order kinetic. The degradation rates were faster in
the first step than the second step in both daidzin and genistin. Additionally, the degradation was
accelerated when they heated after concentration compared to the sample heated before concentration.
These results suggested that degradation of kudzu root isoflavone was highly dependent on both their
concentration and heating temperature. This study provides the basic information on thermal stability
of kudzu root isoflavones, which can be used for future processing of functional foods.
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g Fol= daidzein 130~910 mg/kg, genistein 30~1,200
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ZHE e 2 F o]AEEE E AAHANE FANEH
A9 FAEE 5 & AAYY A F 5 F /A U
°Z YFolx AgS IHY sld2=e 80°C, 100°C

121°C, 140°C, 165°C, 180°CZ 3&}%it}. 80°CS} 100°C 2=
FE o839, 121°CE  autoclave (HK-AC 600,
HanKuk Scientific Technology Co., Korea)oll x| €*2]& 3}
R, 140°CHE = silicone oil (KF-96-1,000CS, ShinEtsu,
43 hot plate (MS-300, MTOPS, Korea)E ©]4
&t oil bath9} Zo] & Ao 7h53t e s AX|ste] EA
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minoi 1338t AT A EY B2 3 A4 et

Korea)<

%7)(R-124V, BUCHI, USA)E AH&-3ted AA)8t%t
HPLC 24
59 olAFTHES methanolZ FE & A4 &L s

I A5 Y-S syringe filter (NYLON 66, 0.45 ym, Whatman,
Kent, UK)2 o2 ¥ HPLC (SCL-10Avp, Shimadzu Co.,
Kyoto, Japan)Z #4 3}t HPLC +45 3 columne
C18%7%¢ column (Mightysil RP-18 GP, Kanto Chemical Co.,
Kanagawa, Japan)< AH-3M% 1, column 2% 30°CE

At EAsGth Sl 2A 2= 0.1% acetic acidE §
3t acetonitrile¥} 0.1% acetic acidE &3+ & 47 A,
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In C=In Cytkt  C=measurements at time t
Co=measurements at time t,
k=rate constant

t=storage time (week)
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Ea=slopexR Ea=activation energy (%9 &)
R=gas constant (1.986 cal/mol °k)
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Fig. 1. Changes in daidzin concentration during heating at various temperatures. (A) Heated after concentration, and (B) Heated
before concentration. @: 80°C, O: 100°C, ¥: 121°C, v: 140°C, H: 165°C, [: 180°C
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Fig. 2. Changes in genistin concentration during heating at various temperatures. (A) Heated after concentration, and (B) Heated
before concentration. @: 80°C, O: 100°C, ¥: 121°C, v: 140°C, l: 165°C, []: 180°C
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Fig. 3. Degradation kinetics of daidzin at various temperatures. (A) Heated after concentration, and (B) Heated before
concentration. @: 80°C, O: 100°C, ¥: 121°C, v: 140°C, l: 165°C, []: 180°C
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Fig. 4. Degradation kinetics of genistin at various temperatures. (A) Heated after concentration, and (B) Heated before
concentration. @: 80°C, O: 100°C, ¥: 121°C, v: 140°C, Il 165°C, [1: 180°C

Table 1. Rate constants (k) and activation energies (Ea) of daidzin and genistin

Material Temp. (°C) k1 (min™) k2 (min™) Ea 1 (KJ/mol) Ea 2 (KJ/mol)
80°C 4.40x10° 4.40x10°
100°C 3.74x10° 3.74x10°
Daidzin 1 121°C 357x10° 357x10°
(Heated after concentration) 140°C 1.74x10” 148x10° 3101 62.00
165°C 2.47x10° 3.60x10°
180°C 4.01x10” 7.52x10°
80°C 1.61x10™ 1.61x10*
100°C 252x10™ 252x10"
Daidzin 2 121°C 257x10™ 257x10"
(Heated before oncentration) 140°C 1.19x10° 7.07x10* 23.35 62.55
165°C 1.20x10° 218x10°
180°C 2.36x10° 3.47x10°
80°C 1.21x10° 1.21x10°
100°C 1.60x10™ 1.60x10™
Genistin 1 121°C 216x10" 2.16x10"
(Heated after concentration) 140°C 9.04x10° 2.59x10° 37.67 1051
165°C 1.69x10 2.77x10°
180°C 2.38x10° 2.92x10°
80°C 8.22x10° 8.22x10°
100°C 1.05x10™* 1.05x10™
Genistin 2 121°C 1.48x10™ 1.48x10"
(Heated before concentration) 140°C 7.48x10° 1.44x10° 4031 5248
165°C 1.49x10° 3.28x10°
180°C 2.10x10? 5.60x10°
2874 e FEAfol 3t 2= 9EA] A2 As & T YA Uent wetd A o 4 o] aZEE
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of B2 daidzin® genistin®] W3tE £ 23 55 § A o M7k QI%laL, 140°CHE 43 23 55 5 EA9 ¢
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Fig. 5. Changes in daidzein concentration during heating at various temperatures. (A) Heated after concentration, and (B) Heated

before concentration
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Fig. 6. Changes in genistein concentration during heating at various temperatures. (A) Heated after concentration, and (B) Heated

before concentration
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Fig. 7. Changes in glycitein concentration during heating at various temperatures. (A) Heated after concentration, and (B) Heated

before concentration
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Fig. 8. Changes in malonyl-glycitin concentration during heating at various temperatures. (A) Heated after concentration, and (B)

Heated before concentration
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Fig. 9. Changes in acetyl-genistin concentration during heating at various temperatures. (A) Heated after concentration, and (B)

Heated before concentration
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