J. Korean Soc. Agric. Chem. Biotechnol. 44(3), 202-205 (2001)

MZ (Zingiber officinale R)TH2EFE S5 #MERS £

WHS - SYE - UMY - SHEE

ol

Zausta AYFetd 2 AEUAATAE, HEAETH FEAEY FEFAG
(20019 49 19¥ 4, 20014 59 11Y 53)

27+& 80% MeOH 8902 32312, dojd F5ES EtOAc, n-BuOH ¥ H,0= &4 £33t 2 5
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DPPHE ©]£3% AT %([Eletron Donating Ability,
EDA)ZA. AB9 &, 7%, 28 2 DPPH radical &
Ase] 248 AR} FUF wpPo s P3Nt EDAE
NEAZVS BA7e SRS NEEE B

gETe) FRE - ARIITY FIE
Q=T FHE

100

EDA(%) =

A7 F& 2 &9EY. 65°CoAM FART A%
(Zingiber qfficinale) 5kge #3712 EH F 80% MeOH
g (12 [X2)F Jlsl] AN FEW FE3INT o3
Az o33 F dojR NG 45°CoA] IRbsEIILh 55
S E@25 D3} ethyl acetate(EtOAc, 2.5 [X2)2 &l &
393, S-S tA] p-butanol(n-BuOH, 2.5 IX2)E Hal F&
39tk 7+ 28 AEE31 EtOACEE (60 g), n-BuOH(80
9 2 EXF kg 2A.

g4 B4 #a). EOAc F2Eo U3l silica gel(650
g) column chromatography(n-hexane-EtOAc=15:1—10:1—
5:1-2:1=>1: ) AN, 60 mi BF319th. 24 £
< TLCE ERIY 97lle] 4E3(ZORE-1~ZORE9)S 43
o}, z}zhe] 4AFE-E9| thsle] DPPH radical 2484 43t
o] 73e 848 YeEP 484 25 (ZORE4)E tH silica gel
(250 g) column chromatography(n-hexane-EtOAc, 7:1—5:1)
£ 2Askd 579 28 F(ZORE-4-1~ZORE-4-5y2 At} 1
% B4o] 1E 29K AE3(ZORE4-2)0] W] silica gel
(220 g) column chromatography(CHCL-MeOH, 5:1, v/v)3}t
379) AE-3(ZORE-4-2-1~ZORE-4-2-3)& 4t} 2 5 &4
o] g 2WA AR (ZORE-4-2-2)% THA silica gel(170 g)
column chromatography(n-hexane-EtOAc, 5:1, v/v, CHCI,-
MeOH, 7:1, vv)3l] @i S veird 84 ZORE4-2-2-
2(1, 12-shogaol, 120 mg)®} ZORE-4-2-2-3(2, 6-shogaol, 170
mg)S £33t

3}3HE 1(ZORE-4-2-2-3, 6-shogaol): Pale yellow oil; IR
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(CHCL, max) 3069, 1682, 1579cm’; EUMS m/z: 276(M*),
205, 151, 137,' 119, 91, 55; 'H-NMR400 MHz, C.D)N) 7.14
(14, d, J=8.0 Hz, H-5), 692(1H, d, J=1.7 Hz, H-2),
6.87(1H, dt, /=159, 6.8 Hz, H-5), 6.85(1H, dd, J=8.0,
17 Hz, H-6), 6.19(1H, d, J=159 Hz H-4), 334(3H, s,
-OCH,), 299(2H, t, J=6.8 Hz, H-1), 294(2H, t, /=638
Hz, H-2), 2.05Q2H, dt, /=70, 6.8 Hz, H-6), 1.322H, m,
H-7), 1.27QHX2, m, H-8, H-9), 0.81(3H, t, /=73 Hz, H-
10%; “C-NMR(100 MHz, C,D,N) 199.35(C-3"), 148.56(C-3),
147.37(C-5", 146.45(C-4), 132.88(C-1), 130.84(C-4), 12141
(C-6), 11647(C-5), 113.00(C-2), 55.88(-OCH3), 42.24(C-2),
32.49(C-6", 31.49(C-8"), 30.17(C-1), 2797(C-T), 22.16(C-9),
14.05(C-10":

33+E 2(ZORE-4-2-2-2, 12-shogaol): Pale yellow oil; IR
(CHCl,, max), 3021, 2875, 1688, 1592 ey EUMS m/z: 360
(M), 205, 151, 137, 119, 91, 55; 'H-NMR(400 MHz,
CD,0D) 6.76(1H, d, J=72 Hz, H-5), 6.75(1H, dt, /=158,
6.5 Hz, H-3), 650(1H, d, J=20 Hz, H-2), 648(1H, dd,
J=72, 20 Hz, H-6), 601(1H, d, J=158 Hz, H4), 3.69
(3H, s, -OCH,), 2.75(2H, t, /=65 Hz, H-1), 2.73(2H, t,
J=65 Hz, H-2), 2052H, dt, J=65, 7.1 Hz, H-6), 144
(2H, m, H-7), 1.34QH X8, m, H-8, H-9, H-10, H-11', H-
12, H-13', H-14. H-15), 0.79G3H, t, J=7.1 Hz, H-16); C-
NMR (100MHz, CD,0OD) 202.55(C-3"), 149.89(C-5), 148.78
(C-3), 145.76(C-4), 133.94(C-1), 131.30(C-4), 121.70(C-6),
116.10(C-5), 113.12(C-2), 56.33(-OCH,), 42.67(C-2), 33.50(C-
6), 33.00(C-14", 31.05, 30.59, 30.56, 3047, 3039, 30.28(C-
7, C-8, C9, C-10, C-11', C-12), 30.19(C-1), 29.18(C-13)
23.69(C-15", 14.47(C-16".

6-shogaol, 12-shogaol ¥ 3§ 43}A|S] DPPH radical

4% ¥ g
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42, 718.9%)5-Eox] EAo] Yehdrh. Alwa SAlA g
37)e] 83 Zox] 2 23 (ZORE4-2-2, 83.3%)° €/3°] H
ZE9ch. dA el B2 el B8 Felre 2
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Table 1. Electron donating ability of fractions obtained from

A7 8Al. 6-shogaol, 12-shogaol %  BHA(butylated MeOH extract of Zingiber officinale (unit: %)
hydroxyanisole), BHT(butylated hydroxytoluene), o-tocopherol Fracti EDA (%)
raction
& 77} 1 pgiml, 2.5 ug/ml, 5.0 pg/ml, 7.5 pg/mi, 10.0 pg/ml, ! 4 mg/ml 2 mg/ml | mg/m/
W W W g
15.0 ng/mi7t HEE Algaol] H7ist 5, MeOH 1 m/E 83 ZOR-EtOAc 84.9 714 483
3. A Qs WPE o2 DPPH radical 271 @48 & ZOR-BuOH 235 133 73
AT}, ZOR-H,0 3.1 1.2 0.5
Table 2. Electron donating ability of several fractions obtained from EtOAc extract through silica gel column chromatography  (unit: %)
1st fractionation 2nd fractionation 3rd fractionation 4th fractionation
Fr, EDA Fr*. EDA Fr’. EDA Fr®. EDA
ZOR-E-1 4] ZOR-E-4-1 6.5 ZOR-E-4-2-1 469 ZOR-E-4-2-2-1 274
ZOR-E-2 8.2 ZOR-E-4-2 78.9 ZOR-E-4-2-2 83.3 ZOR-E-4-2-2-2 85.8
ZOR-E-3 523 ZOR-E-4-3 48.8 ZOR-E-4-2-3 71.9 ZOR-E-4-2-2-3 90.1
ZOR-E4 70.6 ZOR-E-4-4 46.0 ZOR-E-4-2-2-4 499
ZOR-E-5 70.0 ZOR-E-4-5 25.1 ZOR-E-4-2-2-5 389
ZOR-E-6 70.1
ZOR-E-7 68.6
ZOR-E-8 60.4
ZOR-E-9 61.2

*Concentration: 1 mg/m/
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Table 3. EC,, values of compounds 1(6-shogaol), 2(12-shogaol) and commercial antioxidants (BHA, BHT and o-tocopherol) in electron

donating ability

Compounds 1 2 BHA BHT a-tocopherol
EC;, values (uM) 264 22.5 478 62.7 28.6
0 SRIE 2+ A% =2k oitd EREA, IR spectumolA] 4

H,CO
(CHy)n—CH;

HO™ 4% 6-shogaol (1) :n=4
12-shogaol (2) :n= 10

Fig. 1. Chemical structures of antioxidative compounds isolated

from the root of Zingiber officinale.
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spectumO A = §7.14(1H, d, J=80 Hz), 8692 (IH, d,
J=17 Hz), 86.85(1H, dd, J=8.0, 1.7 Hz)¢ 3709 proton
signal®] chemical shift®} coupling constant #hS ZHE] 1,34-
X% benzene®] EAY7t 1AL EF 86199 §6.87)
signal> A1 Z7+2] vicinal coupling constant Zte] 159 HzZ
YEhY, sransform®] ©)F A0 EATL & & ALk 37)
9] allyl-methylene(82.99, 2.94, 2.05, all 2H), 17H2] methoxyl
(8334, 3H, s), 1719 2% methyl(80.81, 3H, t) L 3719
methylene [81.322H), 81.27(4H)] signalo] & o). wjeby
3RE 12 WAdaE]e)] 2kael 7R hetero Y47} 238 A
st A, R o]FAEE 7 ehaakEe] 1X8 Y
T2 FPEAT. "C-NMR(100 MHz, C,D,N) spectrum®l|*]
2709l 4849 chemical shift(5148.56, 146.45)2} 1719
methoxyl(855.88) signal 2F-E] @l Bke]] 1749 FAH7]9)
methoxyl7] 7} Ztzb A3t Y3, v 1749 43849
chemical shift(3132.88)2FE vty Agsly Y= AL
FAE & JdAT. 2T 109 ketone(8199.35), 571 <]
olefine-methine(8147.37, 130.84, 121.41, 11647, 113.00), 67}
©] methylene(842.24, 3249, 3149, 30.17, 27.97, 22.16) ¥ 1
7H¢] methyl(814.05) signale] © #ZHUct. wEb FEE |
9] benzene 2o AL Y GBAAEL 1719 ketoneH
he] o|gA%E T BF 10719 ©ag o|FeH gl
© Ao® A=A o] AR EIMS spectrumolA] #=3
m/z 276(0M*<] molecular jon peakBEFEIZ 918 & 9},
o] W ketone®] 91X H-1'# H-2' signal(§2.99, 2.94) ©] A}
F7¥e] vicinal coupling(t, J=6.8 Hz)?hS &} Q= Hozn
H 3¥e® ABEAY, o152 Fe] XE H4' signal (86.19)
©] doublet(/J=15.9 Hz)SZ H-5'9}%F couplingdh= B Z2HE)
47 SR Ae & = AU oo AAE Eield 313
E 18] 7ZF 6-shogaol2 23T}, o)7e] B3 %M== 6.
shogaol®]] ™3l 'H-NMR datatlo] HuHo] glon} B A3
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Al 43R

2713021 cm), allyl-ketone(1688 cm™) 2 benzene(1592 cm™)
o] &5 peak’t FEHJT. NMR daa® 3= 17 oS &
AreE iRlS BEout, ot SIHE 19 HI3) 6702] methylene
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tocopherol $/33:8lA9) BHT 2 BHASH I 4L Blw
¥k 2t B3] EC 3+ Table 3°] Uehd A AH, o-
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Isolation of Natural Antioxidants from the Root of Zingiber officinale R.
Myun-Ho Bang, Jung-Choon Song', Sun-Lim Kim', Han-Sun Hur' and Nam-In Back* (Department of Life Science
& Plant Metabolism Research Centey, Kyunghee University, Suwon 449-701, Korea; 'Crop Environment Divison,

National Crop Experiment Station, Suwon 441-707, Korea)

Abstract: The root of Zingiber officinale R. was extracted with 80% aqueous MeOH, and the concentrated extract
was fractionated with EtOAc, n-BuOH and water phases. The EtOAc fraction exhibited most potent antioxidant
activity among them, and two active compounds were isolated by activity-guided separation using repetitive silica gel
column chromatography. On the bases of spectral data and the chemical characteristics, the structure of the
compounds were determined as 6-shogaol and 12-shogaol, respectively. The EC,, values of them were evaluated as
26.4 UM and 22.5 uM, respectively, where these values were higher than the commercial antioxidants, such as, BHA,

BHT and o-tocopherol.

Key words: antioxidant, DPPH radical scavenging activity, Zingiber officinale, shogaol
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