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Fig 1. ESR spectra from oxygen-containing samples irradiatcd and recorded at 77 K
(a) Linoleic acid (b) Linolenic acid
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Fig 2. ESR spectra from oxygen—containing samples irradiated at 77 K,
recorded after annealing at 137 K
(a) Linoleic acid (b) Linolenic acid
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Fig 3. ESR spectra from oxygen-containing samples irradiated at 77 K,
recorded after anneal'ng at 243 K
(a) Linoleic acid (b) Linolenjc acid
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Fig 4. ESR snectra from oxygen—containing linolei¢ acid-a-tocopherol complex
with molar ratio of linoleic acid-a-tocopherol(1:1) irradiated at 77 K,

recorded at 77 K and after annecaling at 140 K and 215 K
(a)a-tocopherol (b) Linoleic acid-g~tocopherol

& 3afib BT MBATHKE 77K BREFEE 243 KN ESR %A, SRK AL EiE,
HERw 215G, B X ERA AN CEE, HTPHBKASTLN 1.1x107°T,

NERKERYE 77 K F UV M IE7E 253 KD 32i3 300 ESR i R-LE Y], ¢ & W MR it
M BRI R R B S S TE 7T K Sy SR 188 KRR E R RN B, L
e NP0 EE 4 SR ESR MG, BERio BRI MAE B . B D B K me-miEE d k.
o-HIHE B EFT BT E B REE R, BAOMERAARENNS, HEramitdsd:
OH™ ifj#t ¥ MBIt E B, #—FTHEF LB HETNEES Frh & & o R E MM 4
o-TRE H B 5, XA H R i Faucitanol™ X[ BB MMM ST R, X Jg Sevillat®#3 2
S FENRBRBIAYNITEE. B LUNY, XKECUEYE 243 K A £ duif 32808 T s fE
BRER AR 0% S S0 Bt 0 0%, PR AT B R B B T B BBk 70 KT AR e i A T S 1
R R BB A0 o-BE B B EMG{5 S RCHCOOH (W)

2.3 - ERMERERNTERBNENRPIEBLN ESR 535

P 42 USRI e~ B2 77 K RIR IR 1) ESR 6 LR AP AR IO 8008, 15 W Ak A T
FRE: 77 K SRR 3 0 ESR PR RILM B BRIG T  OUB 1) EARE, & 452 a-ai 7y
By~ R R UERE 1 DEIREE ESR 3%, 77 KAgR 0 E W2 THREMEERERT a-
A T T B U R 2 Y D BB KA 10 K, B BT e- 4 BBy ESR Y et



%1 ﬁ?] REES BAESIENWEWRNERS S BET YR - EARNERRPUNHESRHFE 5

E, HAREMBTEARENRE. £ 160 K ok 19 % 3% B # 5 T o-4£F B ESR
WAL, fRRAKE 215K, TLARREERSER o- 4 F B0 ESR FHleiE LAMR, B
FEMBUR A EMA SR SN - e ENRE. Ho-£FH5THR ST RRER
Py 4:1 80 1001 T MR 0T, [T 300 ESR JBont o~ 7 B T MBS TR
BREBEHELTHRRPER,
BT, o-AEBR-MBERELH, EMRATBRENEHTRERTHERPDEN
BTk, BETHBAERNTEABE, Mﬁlﬁﬁ?’?ﬂ%lﬁ‘iﬁﬁdﬁ{t%‘iﬂiﬁ‘mi@&o

ArOH(a-#: % B)) + ROO.-»ROOH + A1O. (1)
ROBEHHEN o-MIEFHEFTN ”-Eﬁﬁi}qﬂﬁﬂiﬁ?ﬁﬁfgﬁﬂaﬂ?ﬂiﬁo
ArOH + R.—>RH + A10. (2)
ArOH + RCHCOOH-»RCH,COOH + A10- (3)
3 & g

KBy EEE, PHRAVRRNIESESHIRERE T ah £NENHEENE
xmmagmg——m_ﬁamaamg,MlmKWﬁﬁﬁ BT RS HEE METERT
TEEBE, ZHHEXTRESESFHERFNR - SEREEEE, MIHETHHREME
BENFEASEEE HE, BERKERASTFER - BREEHERR K £H Bk, a-&
ERMNTHEREH AN RPRN ZERETERTHBIE,

8 ¥ X W
1 Bascetta E, Gunstone E D, Scrimgeour C M, Walton J C. J. Chem. Soc. Chem. Comm., 1982,
110
2 Chiba T, Kaneda T. Agric. Biol. Chem., 1984, 48:; 2593
Yanez J, Sevilla C L, Becker D, Sevilla M D. J. Phys. Chem., 1987, 91: 487 )
Faucitano A, Locatelli P, Perotto A, Faucitano Martinotti F. J. Chem., Soc., Periknl 1972, 2:
1786
Becker D, Yanez J, Sevilla M D. J. Phys. Chem., 1987, 91: 427
Bennett J E, Summers R. J. Chem. Soc., Faraday Trans, 2 1973, 69: 1043
Faucitano A, Perotti A, Allara G, Faucitano Martinotti F. J. Phys. Chem., 1872, 76: 801
Sevilla C L, Swarts S, Sevilla M D. J. Am. Oil Chem. Soc., 1983, 60: 950
Sevilla M D, Swarts S, Bearden R, Morechouse K M, Vartanlan T. J. Phys. Chem., 1981, 89
918

[

L= - ]



oAb @b T oy A L R BERRE

ESR STUDIES OF RADIATION INDUCED RADICAL
PRODUCTS FROM LINOLEIC ACID AND LINOLENIC
ACID AND THE RADIOPROTECTIVE
EFFECT BY o-TOCOPHEROL

Zhu Younan Tu Tiecheng Dong Jirong Zhang Jiashan Lin Nianyun
(Shanghai Institute of Nuclear Re.earch, Academic Sinica, Shavghai 201800)

ABSTRACT  Primary radicals from the y-radiolysis of air-saturated linoleic acid
and linolenic acid at 77 K, and the subsequent secondary racicals appeared during the
course of variable temperature elevation were investigated by ESR. The ESR spectrum
from samples irradiated and observed at 77 X shows the presence of the radical anion
doublet arised from the electron adducts of the carboxygroups and the poorly resol-
ved broad singlet results from some carbon-centered radicals. Annealing to approxi-
mately 125 K which allow for molecular oxygen migration results in the formation
of peroxyl radicals, At 2.7 K, the ESR spectrum is a multi-line pattern which is
atiributable to structure of the a—carbon radical superimposed on the pentadienyl ra-
dicals,

The ESR spectra from linoleic acid a-tocopherol and linolenic acid——a-
tocopherol binary systems irradiated at 77 K and recorded at 140 K or 215 K revealed
the characteristic similarity to that from a-tocopherol alone, no trace of ESR signal
from either peroxyl or the composite pattern from superposition of pentadienyl radi-
cal and a-carbon radicals can be found out, Therefore e¢-tocopherol has exerted ra-
dioprotection effect on peroxidation of linoleic acid and linolenic acid.

KEYWORDS ESR, Linoleic acid, Linolenic acid, Radical, a-tocopherol, H-atom
transfer protection, Radioprotection



