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Chemical mechanism of antioxidation of theaflavin
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Abstract: To research the antioxidant chemical mechanism of theafla-
vin, the antioxidant activities of theaflavin were measured in vitro u-
sing several chemical models, including DPPH « (1, 1-diphenyl-2-
picryl-hydrazyl) scavenging, ABTS" « [2, 2 -azino-bis (3-ethyl-
benzthiazoline-6-sulfonic acid )] scavenging, and Cu®"-reducing
power assays, which was compared with the positive control Trolox.
In these assays, theaflavin along with positive control Trolox exhibi-
ted dose-dependently antioxidant abilities. The relative antioxidant
levels of theaflavin vs Trolox (i.e. IC50.Trolox/ IC50. theaflavin Value) were
calculated as 2.57, 3.13 and 3.74, respectively for DPPH « -scaven-
ging assay, ABTST « -scavenging assay, and Cu®" -reducing power
assay. In conclusion, theaflavin possessed higher antioxidant levels
than Trolox. Its antioxidant mechanisms may include hydrogen atom
transfer (HAT) and electron transfer (ET). Through HAT mecha-
nism, theaflavin may be transferred into stable ortho-quinone form.
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Structure of theaflavin

Figure 1

1 MRS Ui
11 ##ENE
111 MR

ZK i Z (CAS: 4670-5-7) : HPLC==98% . U J1| 45 4 vi &
AR BR A

PR DPPH (1, 1- 2K L-2- = Ry L K 0E) A 3%
Trolox: HPLC = 98% . 4 #% ¥4 B 8 BL &5 ( i) S 5 A IR
NEIH

(NH,), ABTS [2, 27- & - (3-2 -5 If me wh-6-filf

23



B R

2018 % 3 #

) 4% 4R 1: 2 Amresco A ] ;

K,S,0s .CuSO, .CH;COONH, ,95% Z. i : AR %, ] M
(=37 i
112 fUasiks

e HR-TT WLAR 66 A . UV2100 #L, b3 G JE AT 28 A
PR ] 5

B F KT BS110S B, Jb 5t $8 2 | 1 KP A BRAF .
1.2 REAHE
1.2.1 DPPH - {&BREESI MM 85 SCRRL 9 JIF 180 115
M. BRI 1 mg DPPH.ITA 95% B 20 mL. 75 ff 2 56 4>
i . WSS B9 DPPH « %W 1| mL 5 95% Z B 500 pL
RA LMy 66 B 178 519 nm I W% BE (AD i
HiZ DPPH « %% 1 mL 43515 20,40,60,80,100 uL A%
H R (0.1 mg/mL) IR A B 1] H A 43 51 A 480, 460,
440,420,400 pL Y 95% B Z BB 1.5 mL, # 5
30 min J5, £ 519 nm T RSB EEMH., FAT 02 3 K. KA
Trolox(0.1 mg/mL) Ky B XS M. # & Bk DPPH - (1 fE
Fe (D .

R:<1—Aém>><100%, D)

A

R— AWM RRE, %

Ao A VBB 0 R ' A 5

AT AAF: VBB I R ' A
1.2.2 ABTS" - {EBRAE AWM AE MRS SCHk (105 8068 &
Bk, B 7.4 mmol/L (NH,), ABTS ¥ #& # 2.6 mmol/L
Ky S, O Wil A 1 mLIEG ER BT HCE 12 h iz R
NLSE4 . P 95% LWERE Bt ABTST « AR R 505
HEOGEETHAE 734 nm T AofH, JHH Ay % (0.7£0.02), H
% ABTS' « T/E# 800 pL, i # % (0.025 mg/mL) > pL
(x=15,30,45,60,75), FF- Il 95% Z L (200 — ) uL, k%
10 s BLFEAMIRA ARJSTE 734 nm T 5 W O BE A1, - A7 46 1l
3. LA Trolox (0.025 mg/mL) 5 #E i b BH A X I8, £ 0
HER ABTS « ByRE 1 4& X (D5,
1.2.3 Cu® IR E Mg K A5 SCER L 11 ] 0 80 & &
. B 0.01 mol/L CuSO, iE A 7.5 mmol/L 3 i ik 7 45
1256 pL iR AT AR WM A 2 % (0.1 mg/mL) x pL(x=15,
30.,45,60,75,90) \CH; COONH, Z& mi (700 — ) pL. IR 4 .
#E 30 min, T 450 nm A& WG BEAH, SEAT RN 3 k. DA
Trolox (0.1 mg/mL) ¥Rl fii 4 BHMEXT B, #£4& Co® B BB
IR E.

s=(%) 2

K.
S——Cu*" [ AHRT & L2, 06 5
Ao A 5 VBB 0 R Y A 5
Al U B N B3 K1 WG 1
A I AR RS T 00 0 B A
L2.4 BURAPT BAFEREER 3 WL X84 R Y
24

B ARk 22 R IR R JT SPSS 13.0 X 8 dg #6147 « . P<
0.05 FRHAGITEE L.

S

2.1 DPPH B M & & KRiE SR

DPPH [ 52 —Fh LA N Oy P iR E A Ak il T
DT HEESADWEFH—NO, FIZER K « &, TR A
mIEaERaE A" . DPPH AR EN L BEBR N FEE 6.
HAE 517 nm O SRR WC, A5 5 FESIR A ORI Y 36 AR
R RIS AE 517 nm R 0O BE(E U/, 48 0 RT LA IBAE BR
DPPH A i 3 Mg M. WIE 2 i LLFE WM, 7 0~
6 pg/mL [R¥R BEYE B P, 25 B R BT Bk DPPH - [ 68 J) 3% Wi 1
Mmoot ERAE RO ER LR, H IC, = (7.7 L
0.1) pmol/L, /NF Trolox K (UL 3% 1), ¥ B 4% % & iF Bk
DPPH -« {6k /758 F Trolox. Iy aySCHREYIK &R T4
# (hydrogen atom transfer, HAT)J& DPPH -« W55k #5 & 3| Y
—FhEEHLH LI KE DPPH « #2714 R FRIER T
s DPPH—H 43+ . [H ik, DPPH - 35 BRI 7] DL A ok
PR LR HAT 88109,

s SCRRC16], 28 8 R 4> 75 DPPH « & AE /9 J2 bif, W]
FoR KB 3, R REER B B EAE(O—H #)
REHH . REH- - FERAREABED,.H- 5
DPPH - Z5&4MA & M DPPH—H 43 1. K@ E G H k&
(D 2P e A g SRR E RSB R B X7 8 (ID . AMER
ERAPRE A YR EN, BT R HE 5 F Pt E ik
TEPE B A R R B H RSN AL E R AT e 5 L B A 1

1 FHZM Trolox EEMMEN S EPH IC,E'
Table 1 The IC;, values of theaflavin and Trolox in

several antioxidant assays
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Figure 2 The dose response curves of theaflavin and

Trolox in DPPH + -scavenging assay
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Figure 3 The proposed reaction of theaflavin with DPPH -
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Figure 4 The dose response curves of theaflavin and Trolox

in ABTS" « -scavenging assay
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