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gz 2759 54

2,2'-azino-bis(3-ethylbenzthiazoline-6-sulfonic acid) diammonium salt (ABTS) % 1,1-diphenyl-2-
picrylhydrazyl (DPPH)9] &tz 4~A &4 22} blue/green ABTS radicals (Kim DO, Lee KW, LEE HJ, and
LEE CY (2002) Vitamin C equivalent antioxidant capacity (VCEAC) of phenolic phytochemicals. J Agr Food
Chem 50, 3713-3717.) % DPPH radical chromogens (Kim DO, Lee KW, LEE HJ, and LEE CY (2002) Vitamin C
equivalent antioxidant capacity (VCEAC) of phenolic phytochemicals. J Agr Food Chem 50, 3713-3717.)%
o] &3k FHEM 7Y HE FAH3AY. AL F4FH (oxygen radical absorbance capacity (ORAC)S =
AL gF TA7](fluorescence detector)E ©]-&3te] 433} (Huang D, Ou B, Hampsch-Woodill M,
Flanagan JA, and Prior RL (2002) High-throughput assay of oxygen radical absorbance capacity (ORAC)

using a multichannel liquid handling system coupled with a microplate fluorescence reader in 96-well
format. J Arg Food Chem 50, 4437-4444.). 747] sIgEES] itsl @42 wjgnl ¢ 571 2g/AE 1%
(grams of vitamin C equivalent (VCE)/grams of sample)2 @ YERN|SITEH.

AzxE AA BUS(3kg)o] 80% WEF(20 Lx2)& ALo|A] 2447 Bt &1, oJFEgon, FFoZ(in
=
[e)

A7) Xy HEe FEEo] Azl A TLC Aol A/MEHAA (develope), 25 10% H2S04 Mo g2 A3 o)
war, 254 mmoll A UV &9t s 7ldE o 8he ZAS u=d), o %%g EzFEEe EA4E 71l
v k&

FEELS g1 B9 (solvent fractionation)ol ¢]ate] o dolAlH o] E(EtOAc), n—EH2(n-BuOH)
2 ZHEJGY. EtOAc 3o wrEH Sio2 2 0DS Zy AZvtEawfvz 3749 EzHAEES]

A7] A9 weEg FEE(1138 g)& 23 L)ol F2, EtOAc (3 Lx4) 2 n-BuOH (2.5 Lx4)& ¢35 og F
ek, Zhzhe] BuiF2 wFe] ZH2 EtOAc FEE(CUE, 35 g), n-BuOH FE&(CB, 133 ¢), B & F&
(CUH, 970 g)& 4Att. 7] EtOAc £ (CUE, 35 g)& Si02 28 Z=2vtEagv(c.c.) (12 cmx 14 cm)oll
€93, TLCE EYHHHEWA n-hexane-EtOAc (3:1—-2:1—-1:1—1:3, 7.5 L of each) — CHCI3-MeOH-H20
(33:3:1-30:3:1-27:3:1>20:3:1>12:3:1-6:4:1, Z}Z} 6.5 L) & &8 (elute) H AT}

=
=
=]

=

Z—]

3 CUE-1 [23 g, &% ¥9/%F 3 (Ve/Vt) 0.000-0.021]5 Si02 c.c. (4.0 cmx16 cm)oll #-§3}iL, n-
hexane-EtOAc (30:1, 5.5 L)o& &ste, AAlE 3s}g= 1[CIE-1-6, 26.4 mg, Ve/Vt 0.192-0.208, TLC
(Kiesel gel 60 F254) Rf 0.39, n-hexane-EtOAc (20:1)]1% 37 247) B3I ES AYUH(CUE-1-1 to CUE-1-24).

23] CUE-1-4 [30.2 mg, Ve/Vt 0.150-0.158]8 ODS c.c. (2.0 ecmx5.5 cm)ol] HL3}3, oFHE-E(5:1, 0.13
D2 ggA71a, AAE 3gtE 2[CUE-1-4-8, 25.4 mg, Ve/Vt 0.607-0.727, TLC (Kiesel gel 50 F254) Rf
0.36, n-hexane-EtOAc (20:1)1} 3 107 ¥38S AYTHCUE-1-4-1 WA CUE-1-4-10).

3] CUE-1-8 [66.4 mg, Ve/Vt 0.251-0.292]5 ODS c.c. (2.5 ecmx5.0 cm)ol] ZEA|7)2L, oA E-E(4:1-5:1,
Z+zy 0.5 L2 f8A7]a, AAE 33E 3[CUE-1-8-6, 6.4 mg, Ve/Vt 0.319-0.344, TLC (RP-18 F254s) Rf
0.23, acetone-H20 (7:1)]1%} &7 127] #FES AATH(CUE-1-8-1 to 1-8-12).

ItE 12 =@ od=E FEHEHo™, 3480 E 1648 cm-lolA S WMEE H=H, ol slol=E4
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(hydroxyl) % Zz#(olefin)7]e] EAE 2udtct. #2242 high-resolution electronic ionization mass
spectrometry (HREIMS)ollA m/z 460.3922 (calculated for C30H5203 460.3916)0 A4 #A} o] 3= [M]+ =+
B (3005203 2 AUt W-NR =FHEHL2 she] wEA (methoxy) ¥ AH(proton) Al2E (§H 3.42,
3H, s, -0CH3) % &}}e] 2ba3le gl kAl 2F(oxygenated methylene proton) A28 (8H 4.64, 2H, s, H-
8a)E HTh 1AF AdelA, F e wEd FAA Ad (8H 2.61, 2H, H-4; §H 1.78, 2H, H-3), F
Aol <& wd(allyl methyl) @A A9 (8H 2.14, 30, H-7a; 8H 2.10, 3H, H-6a), 3shte] A=
(singlet) "€ (methyl) A= Al2d (6H 1.21, 2H, H-2a), 47012 B2 (doublet) "E (methyl) WA=} A
19 (6H 0.87, 3H, H-12'a; &H 0.85, 3H, H-13'; S&H 0.84, 3H, H-4'a; &H 0.84, 3H, H-8'a) ¥ 770¢] w
S (methine) ¥ WE & (methylene) FAA AlzLdo] §H 1.59-1.02004 #HHYL. ol LALEL 33E 19]
HEA 715 zh= EFZ¥ S (tocopherol) A (analogue) 2 AL Aleketl. 13C-NMRS slube] HWlEA] 7](6c
58.1)5 X8k 30 ©aA Al2d9S Bt AR doelA, WAl i) HolojE(moiety) WiEel F 7He] A
%3} (oxygenated) &#W 4xF &4 A9 (§c 147.4, C-9; &c 144.8, C-5) % 4709 &9 43} €A A
a9 (8¢ 125.8, C-8; &c 123.1, C-6; &c 115.9, C-7; &c 115.4, C-10)°] #AHAT. d}e] M43td 4
2 ' Ald (§c 74.5, C-2), shke] HWIEA] ©4 Ald (¢ 58.1, -0CH3), 3ol Atastd wWEd @i
AlZL (§c 69.8, C-8a), 7/19Hd vt Al1d (§c 23.7, C-2a; &c 22.7, C-12'a; &c 22.6, C-13'; §c¢
19.7, C-4'a; &§c 19.6, C-8'a; &c 11.9, C-6a; &c 11.7, C-7a), 3709 wlEl (methine) B4 A]2E (§c
32.8, C-4'; &c 32.7, C-8'; 8c 28.0, C-12'), 2 1170¢] WA (methylene) €& A1gd (§c 39.9, C-1';
6§c 39.4, C-11'; &c 37.5, C3'; &c 37.5, C5'; &6c¢ 37.4, C-7'; &c 37.3, C-9'; &c 31.5, C-3; &¢
24.8, C-10'; &c 24.5, C-6'; 6c 21.0, C-2'; &c 20.0, C-4)o] A&EEAT. NMR ¥ FA}2] C30H5203=FE]
SN2 Astd Exst dre 72 U WAl aelet ¥4 AWE 1Ee] EAE VAT, oEbA, S5E 12
EA 72 72t B AR gelE . Zer)e 99X #olaly] 9ake], oC0SY, gHSQC, = gHMBC H
HES o]83te] 20 NIR HEE5e] FhH At ghBC = EH (= )OM gl gz Alrd (8H 2.61, H-
4) 2 gL (allylmethyl) FA4A A122 (6H 2.10, H-6a)= A43td 229 43 &4 A9 (§c144.8,
C-5)¢9F AR~ 9AZ BJE, o o] == (hydroxyl) 717} c—5°ﬂ A% dtE AL s, Aasd
el Fdr Ald (§H 4.64, H-8a)& Abaste &% 4x ghh AJ2d (§c 147.4, C-9), WSA] B A
a9 (8¢ 58.1), ¥ 2#F 43 &4 A2d (§c 115.9, C-7)9F A2~ IS HIEY, ol HWEA 717t
C-8a°l AgHAtt= AL 7Hxint. 5HE 12 HITHORE 317] 38 28 2zt ASRE IRIHen, (2R)-
2,6,7-EHE-8-w| EA M E-2-[ (4R,8R)-4,8, 12-EgHE EZH A ]-3,4-t]5lo] =2 3 2W-5-01((2R)-2,6,7-
trimethyl-8-methoxymethyl-2-[(4R,8R)-4,8,12-trimethyltridecyl]-3,4-dihydrochromen——5-0l) %2 ZAA % AL,
v = A & 79 =2 (methoxytocopherol) (3}82] 2)&2 W3},

<sjst 2

H,CO 4

3132 2% 3 (Jung LK, Park HJ, Cho JG, Lee DY, Wu Q, Jeong TS, Kim SY, Rho YD, and Baek NI (2009)
Isolation of a-Tocopehrol from the Aerial Parts of Oryza sativa L. Research Collection of Institute
of Life Sciences & Resources 28, 68-71.)o] Ru¥E Z#HEL zH= NMR 2 MS dlo]gle] Hlad] ¢ste], 3184
39 LT3 E( a-tocopherol)ZE Q1= T},
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e 32 wEd od® HEEion, 3480 ¥ 1640 cm-1o1A &4 W
d3 7159 EA4Z 71k EI/MS 2FEHL n/z 416 [M]+o]A] #A} o

dolg= WEr|7l 353 AS Aetd d3-EIAE(EFE 2)9 IAEF WS fAREIGIT. SEd HWd"
Aad (81 6.35, H-5; §c 112.1, C-5)7} g 29 &9 43 dlal #2EAT. 3§ 32 HEHoz 3}
sk2] 49] 7Iml-E 39 E( y-tocopherol)(Han NM, May CY, Ngan MA, Hock CC, and Hashim MA (2004) Isolation

of palm tocols using supercritical fluid chromatography. J Chromatogr Sci 42, 536-539.)% 3FQlEAr}.

It

Lo o A

i(}i%[ﬂ, O]TL:‘ —‘O—o]ci/d o Q.
aE WHEAT. FFE 39 NR
o

=

N3

i
npl

<3}sky] 4>

HO

A 3> goZ 27% BUb

DPPH, ABTS, ¥ ORAC MHES ol&std 7] 3= 1 A 39 @dZd 2AFS Hrrsigl.

M

Ay, 7-EIHE(FEE 3)S 71 =& ABTS oz A2AFES Btk ABTS Yz 27%5 9 &A= &)
719k Zokt): y-EXHE (31E 3, 0.45+0.02 g VCE/g) > a-EZIHE (3L 2, 0.271£0.01 g VCE/g) >
HEAEZHE (335 1, 0.25£0.02 g VCE/g).

Zvzke] Al#e] DPPH &tz AA% &A% 379 gt y- EZHE (3% 3, 0.30+0.01 g VCE/g) > a-
EFHE (335 2, 0.23+0.01 g VCE/g) > WEAERHAZS (3= 1, 0.22+0.01 g VCE/g).

B FS(ORAC) 24 23, y-ExdE (3EE 3)e 7P &2 s 248 Biled, o= wEhl
Cob 719] Fd3 Amgleh. 77k Alse] RAC ettlZ 2715 A dvlsh &gtk y- ExdE (35HE 3
0.9240.04 g VCE/g) > a- EFAEZ (3FE 2, 0.794£0.10 g VCE/g) > WISANEANE (3FE 1, 0.73+
0.10 g VCE/g)(E 1).

3)2 WEAESHE (nethoxytocopherol) (FFE 1) B a-EFY
} %o ABTS, DPPH, @ ORAC o]z 2452 p_oﬂu} o5 A
T s, oJAEE TR H2 Aolz Qlste] MR the ks 24s 1
o JEUPi(chromanol) 2 *J sol=s4d Bl ovd 7159 ¢ v A8 dasAES AR g gy
aATE et Sa-EREEEE 2)2 s stel=s4d %3/l wE TleS Zha, frk-EasE
(et 3)& shte] stel==4d 8l 2749 vid 75 ANEZAE(SHHE 1) shte] stel=54
71, 2709 W' 7] R s wEAME Vg zhet vE 159 o Frhe 249 #ag o, ol
89 A2 mEd ¢ Ak AFEDAAM, Lo ) B Lﬂ} E;Uﬂﬁ(i‘rﬁ%g S)L Ztzk 0.27
£0.03 and 0.40£0.03 g VCE/ g9 ABTS #tz L5 ®el A

P
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[0097]

[0098]

SIE51 10-2015-0142152

SJ, Song WO, Fernandez ML, Bruno RS, Koo SI, and Chun OK (2010) Development and validation of an
algorithm to establish a total antioxidant capacity database of the US diet. Int J Food SciNutr 61,
600-623.), ol ¥ WA Hisk A A FUs Aot dB-EIFHE(SHFE 2)2 0.25+0.01 (Liu
JK, Hu L, Dong ZJ, and Hu Q (2004) DPPH radical scavenging activity of ten natural p-terphenyl
derivatives obtained from three edible mushrooms indigenous to China. Chem Biodiversity 1, 601-605.)<]
DPPH 2t 7 2% HYon, S-Ead2(33E 2) 2 Ar-ExdZ(3FEE 3)e 0.22 2 0.09 pmol
Trolox/L (Wang Y, Yang M, Lee SG, Davis CG, Kenny A, Koo SI, and Chun OK (2012) Plasma total
antioxidant capacity 1is associated with dietary intake and plasma level of antioxidant in
postmenopausal women. J Nutr Biochem 23, 1725-1731.)¢] ORAC &HZ A2A%E BT},

F 1
statgl 4 (g VCE/Q)
A2
ABTS DPPH ORAC
HEANERHZE (B&2 1) 0.25+0.02 0.22+0.01 0.73+0.10
-ETHE (FE2 2) 0.27+0.01 0.23+0.01 0.79+0.10
yv-EIHE (&S 3) 0.45+0.02 0.30+0.01 0.92+0.04
RE dolHES I + EFHA (n=3)Z EAT}.
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