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Development of flow-injection ESR system for evaluation of antioxidant
activity of hydrophobic and hydrophilic compounds involved in vegetables
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A new lipophilic spin-trapping flow-injection electron spin resonance
(LFI-ESR) system was developed for quantitative detection of DMPO spin-adduct of alkoxyl radical
(RO ), which was produced by thermal decomposition of an azo-initiator (AIBN) in ethyl acetate at
70 ° C. The 50% inhibition dose (ID50) of tocopherol derivatives, and unsaturated fatty acids, were
determined by monitoring the ESR signal intensity of the DMPO spin-adducts of RO radical
DMPO/OR). On the basis of the observed ID50 values, the lipophilic alkoxyl radical eliminating
capacities (L-AREC) of these lipophilic antioxidants were determined using TRX as a standard. The
L-AREC values estimated by LFI-ESR method are concluded to be a practical and reliable indicator
that reflect the inhibiting abilities of lipophilic antioxidants towards the radical chain reaction
involved in the autoxidation processes of unsaturated fatty acids.
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1, IDso, ys0, L-AREC values of phenolic antioxidants determined by LFI-ESR method, and relating second order rate constants
(karo.), oxidation peak potentials (E;), and L-ORAC values.

” \ L-AREC* L-ARECY | EfmV ko karo?
sample | IDsq"(mM) ¥ (IDsDs) | (™) | (AwAg) | oats?) | ™o | FORAC
TRX | 1538 1.90 1.0 1.0 563 22%10% | 1.0 1.0
aToc | 5.40 5.56 2.9 2.9 451 5110 | 2.3 0.5
BToc | 24.0 1.48 0.7 0.8 540 22x10%" | 1.0
yToc 16.2 125 1.0 0.7 560 24x10% | 1.1 0.7
5Toc | 823 3.60x 107 | 1.9 % 10" 1.9 % 10" 624 1.0x10°" | 457107 | 14
Toc 125 290x 10" | 13 % 10" 15 % 10" 688 56x10° [ 2.5x 101 |
aTocM | 5.60 5.36 2.8 2.8 457 42x10° | 19 10
BTocM | 21.7 141 0.7 0.7 537 22x10° | 1.0
yToeM | 13.9 2.16 1.1 1.1 575 21%10% | 9.5% 107 | —-er
TocM | 13410 | 224x 10" | 1.2x 10" 12 % 10" 669 41%10% | 1.9% 10" | —mr
7TocM | 34.9 8.60 x 10" | 4.5x 10" 45% 10" 609
BHT | 625x10° | 480x 102 | 2.5 10? 2.5 % 10° 837 35%10° | 1.6x102 | 0.2

a) 50% inhibition value determined by LFI-ESR method ([DMPO]o=30.0 mM), ) ratio of IDso and [DMPO]o determined as the slope
of the plot of both values (Figure 4-c), ¢) L-AREC values estimated by ratio of IDso of antioxidants and TRX (™*IDso) determined by
LFI-ESR methods ((DMPO]Jo= 30.0 mM) (Equation 9-b), d) L-AREC values estimated by ratio of yso of antioxidants and TRX ("*yso)
(Equation 9-a), ¢) The peak oxidation potential recorded by CV method in acetonitrile, f) second order rate constants defined for
radical reaction between ArOe and phenolic antioxidants in ethanol (Equation 1), g) ref. 4a), /) ref. 4b), i) ref. 4c), and j) the ratio of
kaso- values of antioxidants and TRX ("*karo.).

(6) A FnfiiE/ii% > LAREC fiE
K?@fﬂﬁ‘éﬂﬁﬁiz@ RO {%’ f{ﬁ‘l\iai7 =/ 2,1D,,, and L-AREC values of selected unsaturated fatty

—VFEER (K1) IclxThe< b acids, and relating second order rate constants (k).

2 HHEW 72 8 LFT-ESR B2 L » T ID5s il

" D75 kB0~ kpo:"
R L7z (X 2), AEafnfghime o sample (mﬁ) L-AREC? (Mfff) &) W—ZO.
LAREC ff1E 2 Tk & o BB L C T — — —
BN 2R AEETHY . A2 E Olc | 1454 |36 X 10° | 68 X 107 | 62 X 102
WEeE 3MEETDHY /LU (Lic) @ Tin | 746 | 7.0 X 10° | 13 X I0° | 1.2 X 107
LARECEA | K T o 7o T DFERIZ A Lic | 351 [15X102] 1.6 X 10° [ 1.5 X 10

9
FFAERAEE & RO - DS TIZS A 2 TRX | 53 1.0 11X 10 1.0
FEEICHET AT LU KEDOG Xk a) 75% inhibition value determined by LFI-ESR method
MNEETHAHIZ LR TS, ([DMPO], = 30 mM), b) L-AREC values estimated by ratio of

ARWFZEClL. FrEBA%E U7z LFI-ESRJ%  ID,, of antioxidants and TRX (TRXID75), ¢) second order rate
o7, Mgﬁfii F )L %{gﬁi & LT AIBN constants (k,,) defined for radical reaction between BO- and
@%\j\xﬁ\ﬁg(%@»@— ARO. F U HN LR antioxidants in aqueous media at pH 6.1 M. E.-Russ, C. Mitchel,
‘l‘iﬁﬁf{‘ﬂﬁ%%ﬁ @}iﬁ—\ %@}Egﬁ E/j N—ﬁ@#ﬁ WAIBors, and M. Saran, J.‘ Pilzys. Chem., 1987, 91, 2362;d) the
L. TRX %%@%%ﬁ L9 7 LZREC filfe L ratio of kg(. values of antioxidants and TRX (TRXkBO.)A
THAEAE S ik AL LTz, ZOF
IR TS B SR O RITESTRAL W E DOIEVE 2 BliEA L 4 2 fi 2D IEME 2 i liiE & L THETH
%o AL L HPLC pHrEdf O E %2 BHE L7t E 2D 2 2 & T, FRRIIZITEMIC R T 5 E
RIEPTR L E DYRFE L BEEERHi 2 AR A N BT LA T A o 7e EOBRIE N EBLT 5 & #Hifs
S%,
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