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WFZER S OBEE (E30) : Formation of alkyl radicals of unsaturated lipids is the first step of
lipid peroxidation. We have studied the lipid-alkyl radical scavenging reactions of vitamin
E (a-tocopherol, o-TH). When cholesteryl linoleate (ChL) hydroperoxides were reacted with
a-TH at 100°C, two addition products were obtained as 6-O-epoxyChL-a-TH and
6-O-ChL-a-TH. Iron-catalyzed reaction of phosphatidylcholine (PC) hydroperoxides with
oa-TH under nitrogen gave the addition products, 6- O-epoxyPC-a-TH. A sensitive method
using a high-performance liquid chromatography with post-column reduction using
platinum as the catalyst followed by fluorescence detection has been developed for the
quantification of the addition products of a-TH during the peroxidation of an emulsion of
ChL and PC. The addition products of o-TH with alkyl and peroxyl radicals were detected
when the emulsion was peroxidized. The results indicate that o-TH may react with
lipid-alkyl radicals under oxygen-insufficient conditions.
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Chemical shift ()

Assignment

0.68 (s, 3H)
0.84 (d, 1= 6.9 Hz, 6H)
0.84-0.90 (m, 15H)

0.91 {d, J= 6.4 Hz, 3H)
1.02 (s, 3H)
1.04-2.16 {(m, TIH}
1.21 and 1.22 (s, 3H)
2.06 (s, 6H)

2,105, 3H)

2,26 {t, 1= 7.3 Hz, 2H)
2.314{d, I=7.3 Hz, 2H)
2.54 (1. J= 6.6 Hz, 2H}
2.65 {m, 3/4H)

2.79 {m, 1/4H}
2,92 (m, 1/4H)

3.03 {m, 344H)
380 {m, 1/4H)
387 (m, 1/4H)

4.02 {m, 1/2H)
4.61 (m, 1H)

5.07(dd. 1=73,15.2 Hz, 1/4H)
5.204dd, J=73, 150 HZ, 1/4H)

537(d. J=5.0Hz 1H)
5.53 {m, 1/2H)
5.61 {m, 1/2ZH}

H-18 {cholesteryl)

H-26, -27 (cholesteryl)

H-18 (TODD),

H-4'a, -8'a, -12'a, -13 (e-tocopheryl)
H-21 (chalesteryl)

H-19 (chalesteryl)

H-2a {e-tocopheryl)

H-54, -Ta (a-tocopheryl)

H-8b {a-tocopheryl)

H-2 (TEQDE}

H-4 {cholesteryl)

H-4 {a-tocopheryl}

H-13 (9-TE-10-0DE or 11-TE-8-0DE)

or H-9 (13-TE-11-0DE or 11-TE-12-0DE)
H-13 (11-TE-#-0DE} or H-%{11-TE-12-0DE)
H-12 (11-TE-9-ODE} or H-10 (11-TE-12-0DE}
H-12 (9-TE-10-0DE or 11-TE-9-0DE)

or H-10(13-TE-11-0DE or 11-TE-12-0DE)
H-11 (11-TE-%-0DE or 11-TE-12-0DE)

H-11 (11-TE-9-0DE or 11-TE-12-0DE)

H-8 (9-TE-10-0DE) or H-13 {13-TE-11-0DE)
H-3 {cholesteryl)

H-11 {9-TE-10-ODE or 13-TE-11-0DE)

H-11 (9-TE-10-0DE or 13-TE-11-0DE)

H-6 {cholesteryly

H-9 (11-TE-9-ODE) or H-13{11-TE-12-ODE)
H-10(11-TE-%-ODE} or H-12 {(11-TE-12-0DE}

589 (dd, J=282,151 Hz, 1/4H) H-10{9-TE-10-ODE} or H-12 (13-TE-11-ODE}
5.90(dd, J=8.2,15.1 He, 1/4H) H-10 {9-TE-10-ODE} or H-12 (13-TE-11-ODE)

GTE-10-0DE: 9-Cha-tocopheryl-11,12-epoxy-10- octadoc:nuyl

11-TE-9-0ODE: 11-¢»

.

yl-11,12-epoxy-2

11-TE-12-0DE: 11-G-a-tocopheryl-9,10-epoxy-12- madgcennyl
13-TE-11-0DE: 13-0-a-tocopheryl-9,10-epoxy-1 1-octadecenoyl
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Chemical shift ()

Assignment

0.68 (s, 3H)

0.84 (d, T= 6.9 Hz, 6H}
0.84-0.90 (m, 15H)
0.91 (d, J= 6.4 Hz, 3H)
1.02 {s, 3H)
1.04-2.12 (m, T1H)
1.21 and 1.22 (s, 3H)
2.06 (s, 6H)

211 {s, 3H)

2261, J= 7.8 Hz, 2H)
231 {d, 1=7.8 Hz, 2H)
25341, J= 6.6 Hz, 2H)
3.99 (m, 3/4H)

4.05 (m, 1/4H)

4.61 {m, 1H)

5.36(m, 1/2H)

5.374{d, J=4.6 Hz, |H)
5.56{m, 1H)

5,65 (m, 1/2H)
5.84 {m, 1/2H)
5.92 (m, 1/2H)
5.96 (m, 1/2H)
614 {m, 1/2H)

H-18 {cholesteryl)

H-26, 27 (cholesteryl}

H-18 (TODD), H-4'a, -84, -12'a, -13 {a-tocopheryl)
H-21 {cholesteryl)

H-19 {cholesteryl)

H-2a (a-tocopheryl)

H-5a, -7a {e-tocopheryl)

H-8b {e-tocopheryl)

H-2 (TODD)

H-4 (cholesteryl)

H-4 {a-tocopheryl)

H-9 (9-TODD} or H-13 (E E-13-TODD)
H-13 (Z E-13-TODD)

H-3 (cholesteryly

H-=13 (£ E-%TODD} or H-9 (£ £-13-TODD)
H-6 (cholesteryl)

H-10, -13 (E E-9-TODD)

or H-9, -12 (£, E-13-TODD)

H-10(E Z-%-TODD) or H-12 (Z E-13-TODD)
H-12 {E E-9-TODDY) or H-10 (£, E-13-TODD)
H-12 (E Z-9-TODD) or H-10 (£ E-13-TODD)
H-11 (E E-9-TODD or E E-13-TODD)

H-11{E Z-%-TODD or £ E£-13-TODLY)

E,Z-9-TODD: 9-O-e-tocopheryl-(E, Z)-10,12-octadecadienoyl
E E-9-TODD: 9-O-u-tocopheryl-(E, E)-10,12-octadecadienoyl
£ E-13-TODD: 13-C-a-tocopheryl-( £ E)-9,1 1 -octadecadienoyl
E E-13-TODD: 13-C-a-tocopheryl-(£ £)-9,11-octadecadienoyl
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Chemical shift (3)

Assignment

0.84-0.89 {m, 18H)

1.04-2.17 {m, 67TH)

1.21 and 1.22 (s, 3H}

1.75 (m, 1H}

1.80 {m, 1H}

2,05, 2,056, 2.06 (s, 6H}
209,210, 211 (s, 3H)
2274, J=7.3 Hz, 2H)

2.29 {m, ZH}

2.54 (m, 2H}

261 {dt, J=2.1, 6.2 He, 1/4H)
2,64 (dt, = 2.1, 7.6 Hz, 1/4H)
278 (dt, T=2.0,55 Hz, /’IH)
2.89 {m, 1/2H)

3.00 {m, 1/4H)
3.03 {m, 1/4H)

3.37 (s, 9H}

3.80 (br.m, 2H)

384 {m, LM4H)

3.87 (m, 1/4H)

3.91 {m, 1H}

3.96 {m, 1H}

3.98-1.06 (m, 1/2H)

4.12(dd, J=4.8,11.7 Hz, 1H}
4.31 (br.m, 2H)

441 (dd, J=2.0, 11.6 Hz, 1H)
5.03 {dd, J=7.6, 15.8 Hz, 1/4H)
5.19 (m, 1/4H)

5.19 {m, 1H}

5.56 {m, 1/2ZH)
5,65 (m, 1/ZH)

H-16 (palmitoyl), H-18 {TEODE),
H-4', -8'3, -12', -13 («-tocopheryly

H-2a {ee-tocopheryl)
H-3 (e-tocopheryl)
H-3 (-tocopheryl)
H-5a, -8a {e-tocopheryl)
H-T7a {e-tocopheryl)
H-2 (palmitoyl)
H-2 (TEQDE)

H-4 (e-tocopheryl)
H-13 (%-TEODE)
H-13 {9-TEODE}
H-13 (11-TEODE)
H-12 (11-TEODE}
H-12 {9-TEODE}
H-12 (#-TEODE)
N{CH3); (choline)
H-2 {choline)

H-11 (11-TEODE})
H-11 (11-TEQODE)
H-1 (glyeerol)

H-1 (glyceral)
H-2(9-TEQDE)
H-3 {glyceroly

H-1 {choline)

H-3 (glyceral)}

H-11 {9-TEODE)
H-11 {9-TEODE)
H-2 (glyceral)
H-2(11-TEQDE)
H-10(11-TEODE}

588(dd J=82 155Hz I/2H) H-10{%-TEODE)

G- TECDE: 9-Chci-tocopheryl-12,13- epo'{yoctadcocnoyl

11-TECDE: 11-C-a. pheryl-

12,13-cpoxy vl
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AN ERE L CHBBLER 23 E L T
HbDEEZLNTWS, 2T, o-TH DJE
BT NXNT Y HNRIERZH 6 T
HZ ERAMIC, B b LDL O FERERIEE T
&% ChL & PLPC 7>6 LDL EF /L=< L 3
VERE L, o TH O UGS ERY & et Lz,

ChL., PLPC, a-THZ 7 1 a7 /L LA L
THREBREICED, WIEEBRE L%, EHED
10 mM YV EEFEMETR (pH 7.4, 150 mM NaCl%
G AEMZTI X —T 5 L=,
EHICKBEFTAREYFAF—FHWNT
10000 rpmT 1 43 F%ﬁﬁﬂxtum%7vvi<n»
Ta rEER LT, AEIRICBIT 5 R NEE O
&y EE L, ChL 1. 9mM, PLPC 0. 79 mM, o-TH
7.9 pM& L7z, LDLET VYRR 7.5 mlZ& %Y
BRI D BET AL 1455 LiAA,
Z 2 AV BIRAERI T & 5 AAPH U > P % 1
A% 0.5 ml (AAPHEGHESIREE 2 mM) 2N %, #&
L C3TCTHE L, —J7. [REDBERL
B KREE T 37T°CTHRE L TiT- 720 ROt
AT IR I L, BEARFE Oy-THZ N
FRAETE(IS) & LT, > U 147 L -NH,
=17 A i@ L CRMREE Sy bR ]y &
(23T 7= ABARIMEE] 437> 5 1%, ChL—-00H, a-TH,
a-THD % /7 AR, o-THE ChL & O N
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