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Effects of Reaction Condition on the Oxidation in vitro of

Epigallocatechin-3-gallate and the Formation of Its Oligomers
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Abstract: In order to control the formation condition of oxidation oligomers of flavanols, epigallocatechin-3-gallate (EGCG) was
oxidized in vitro and EGCG oligomeric products ( EOP) were determined by HPLC-MS analysis. The influences of temperature,,
pH value, mass ratio of oxidant to EGCG on the oxidation of EGCG and the formation of EOP have been discussed. HPLC-MS
analysis showed that there were mainly 3 oligomers, namely product 1 m/z 911, product 2 m/z 929, product 3 m/z 911.
Products 1 and 3 were dehydrodimers of EGCG, product 2 was quinone dimer of EGCG. The study of reaction condition showed
that oxidation of EGCG was enhanced with increased temperature. However when temperature reached 40 °C , the formation of
EOP decreased after 10 min; EGCG oxidation reaction could be accelerated with increase of pH value. However, at pH value
9.0, the formation of EOP decreased after 15 min; EGCG oxidation yield was increased with increase of m ( oxidant) :
m(EGCG). However, the formation of EOP did not have a correlated relationship. The optimum conditions of EOP formation
were ; temperature 25 C, pH value 7.5, m(oxidant) : m( EGCG)1.5:1,oxidation time 15 min.
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AT LR PR K Fe(CN), NaHCO, ¥ 0 /34l , FHgiryeie T .
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FE [ Varian & Z0ORAH €35 AL (PDA-410 #3005 ) ; 56 E Aligent 1100 £ 51 ¥ J5t 16 I X ( DE14915085
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1.3.1 EGCG e At S Wan (LA 37 Hf K Fe(CN) 5 NaHCO, 5 H I i Al
AT, TN B EGCG W, Ja sh A SN, 2 80 B ) Ay A R 15 S 1 ik pHL B 2 ~ 3 DA Ik
SN U YR 2 B FL e I e g s 7 R 4T HPLC 0 8. 20 3 2% 88N [e) S i e B S TR s v 44 & pH B .
AL 5 IR T H EGCG A Ak S AR R E AL 7= 4 (EOP) JE B 1) 5% i
1.3.2 HPLC o #&#4 {4i%4F Phenomenex C (4.6 mm x250 mm,5 um) ,FishAl A B LR (2 % ) ;i
A B R N ;i 0.8 mL/min A 40 °C K I 4 280 nm, i Ff 5 10 wL;0 ~ 50 min i 3 4H B £k %
FhREAS AL 8 % ~31 % ,53 minff [0l 5] 8 % .,
1.3.3 HPLC/MS 57 4c4F 78 LR AR A5 08 T CBR U 3 A U #  0.25 mL/min ) LLAR) |, HL I
% W By (ESL) , 14 7 2 8y 743 4 (ESI m/z 100 ~2 000) , 5525 K Jj 206. 7 kPa, T4 B 300 °C, +
B SRR E 8.0 L/min, B4 HL R 4.0 kV
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W4 AT EGCG AL 1y v 677 A5 3 A5 I i 1o £

W B 1 TR BB 3 R R EGCG 4k )
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18. 11 min 774 2 20.49 min ;=¥ 3 24.21 min, MS 4y

MrEW(E2) 71 m/z911[M=H] ,;/=¥ 2 m/z 929 1‘0 2‘0 3‘0 jm 5‘0
[M-H]" /"% 3 m/z911[M-H] , #E,=4% 1 F1 3 A 5 R ] /min

ﬁgi‘j EGCG Hﬁg:g’%'ﬁg[g] ,FZ% 2 QJX:ZLTJ__ HPLC-DAD *ﬁ 1. 3. EGCG A — IR EGCG dehydrodimer;

m y Ej\‘;ﬁ\: A 220,278 | 380 nm, < Fg%ﬁ_ﬁ it 5 45 2. EGCGH — A EGCG quinone dimer

14, 454 Tanaka 25 A (4R ), #0074 2 2 EGCG 1§ 1 EGCG S{t7=¥# HPLC Eig
KRR, RELEEEX 3 F REK =Y (I EOP) Ny Fig.1 HPLC of EGCG oxidation products
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BB (0 ~10 min) RIICH 83 o Whr 125N i 289 it H 2 LK WOR S AR, A A0 RO A8 A 6
i b AR AL R0 B AE FE R 22 1 ShE 4T 510 ~ 45 min, %36 T Y EGCG A ALY A F P45 . R =Y
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Fig.3 Effects of temperature on EGCG oxidation (a) and EOP formation (b)
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Fig.4 Effects of pH value on EGCG oxidation (a) and EOP formation (b)
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Fig.5 Effects of mass ratio of oxidant to substrate on EGCG oxidation (a) and EOP formation (b)
+-
3 45

3.1 HPLC/MS /3%, EGCG b2 E A0 FBA 3 F, 729 1 m/z 911,754 2 m/z 929,724 3 m/z
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