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Radical Scavenging Activity of Polyphenols in Young Leaves of Sesamum indicum L.
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Antioxidant activities of young sesame leaves (Sesamum indicum L.) were measured using 3 different
radical scavenging methods (DPPH, ABTS, and superoxide anion radicals). The activities of young sesame
leaves in any of the methods were higher than those of barley and kale, while mulberry leaves had the
highest activity. The activities were dependent on the polyphenol content in samples (mulberry, 15.9 ;
sesame, 9.39 ; kale, 3.61 ; barley, 2.04 mg-gallic acid equivalent/g-dry weight). However, when antioxidant
activities per weight of polyphenol were estimated, the young sesame leaves showed the same or higher
antioxidant activity than mulberry leaves, suggesting that young sesame leaves would contain strong
antioxidative phenolic compounds. Next, when young sesame leaf extract was applied to an HPLC-DPPH
online post-column system, nine peaks (S1~S9) appeared in the UV chromatogram at 340 nm, and HPLC-
separated components corresponding to peaks S4, S5, S6 and S8 reacted with DPPH. This result suggests
that these are the major antioxidative components in young sesame leaves. From the results of several
chromatographic purifications, about 1.4kg of young sesame leaf powder yielded 524 mg of compound Sb.
The MS and NMR analyses revealed that Sb was acteoside, a phenylpropanoid glycoside. The acteoside
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content in young sesame leaf powder was 1.2%.
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EWSH 75K/ 4 K (6-hydroxy-luteolin 7-methyl ether
6-glucoside F 7213 pedalitin-6-O-glucoside) % &3 & i0E
SNTW3. ZOFIHIGIEARBTH 545, 1960 41 Morita”
12 S. indicum DIED * & 7 — VI & FfE R X
DRI A AR FELTWA, £/, Jain® (3RS
# LS. indicum O * % 7 — Vil O FREIC BAS
FICk RS ) A v AEBEE-EEL, F05% a0 &%
WELTWE, LrhLEXNS, o3l ilpisrgalsk
THhb1z, ZOMOESIc>VWTIF A SIS MIcINT
WL, {5, Konan 5% (3, S. radiatum OIEE 7 = / —
WV, VIV, 7R A REBEDEY) 72—
BEICEUELTVWAEY, FOS - BERIOVWTI
ECHSMIT LTV, %I Hata 59 (3 T < 0D
REMERFFEDMERER Y & LT ) 7'+ VEICEH L, S0t
SAIEE L 725U UPLC-FLD {2 £ 0 S, indicum @
Whoty I vERAHNTVS, L, I<iEiiEs
BlgYkDLH I vERIT05~26pg THD, FEf
D 1/5000 FRfE Efrd T/DIs W EEHS M LTV B
—fRENT, R 7= —VEGHEE TR E O IER
Nhy, )7/ - VEFROSGVAEMBGEOVIURLE
ERY. £ T, AW TR IHEOHM LA DPPH
5V HVIEETER, ABTS 5 ¥4 ViHEiEtE, R —/v—%
FURT =& VEHEEE (WST-13) © 3O AEICLD
Pl 5 &L biT, TOEEEERY 7 2/ — VS EIH
ST T B T EERA T

X B # &

1. #HRELURHBAR

T AERARENE, Y v v —FERIT < (S indicum
L) (2007 4F 6 A BIRERE) 0 LH 30~70cm £ 0§
AW S NI AEORK S G ER 2R L. K&
HHE, =, REOMAGRHIRASHAEEREE XD
ATFL7.. DPPH (1,1-diphenyl-2-picrylhydrazyl) (3F1
FeAEE T 2EEL ABTS (2,2 -azinobis (3-ethylbenzothiazo-
line-6-sulphonic acid) & Roche Diagnostics %, Trolox
(6-hydroxy-2, 5, 7, 8-tertamethylchroman-2-carboxylic
acid) (3 Aldrich #, SOD Assay-Kit WST (2[R AL
e, R —/N—FF VRV LY —+F (SOD; EC. 1. 15.
1. 1. w aRIMERER) 14 Sigma BIZHH L. = Do
i, MROBERREAE, Kix Milli-Q 7kZ& Wi,

PURRLIEH TR SN 2 RE 28T 2 fcdic, T<H
g, ORERLE, r—ov, Z2HERAREREEhEh 25, 75,
75, 1.3g ZFEEL, $940ml D 80% = ¥ / —VENZ, 15
Sy LR L 72, ADVANTEC No. 5C TAi#%, 50
mlicx 27 v 7L, WEhEREZFAR L 7., CORKREEE
AL, SEBLERGEE L, 58, choo—
WAz KL -5 —TEL, 5/ —vEkRER B0
WML, TOEBENS80% T 5/ — Vil o EEERE

ZEH L.

2. MBLEHEAE

(1) DPPH 3 ¥ # Wil EiEHRE

DPPH IR ICiE W T - 7c. d7b 5, HBREICH
ElHA&#E 0.2ml, 100 mmol/1 Tris-HCl #&&#% (pH 7.4) 0.8
ml, 0.20 mmol/1 DPPH-= ¥ / — LiA#E 1ml ZiRML, 10
PRI L < KR L7215, Hﬁﬁﬁ'cﬁ‘&%'l 12T 30 SyfEIFfE L
7. 30 435, SUGAIED 517 nm 1281 3R (As) }a“:
HIE L 72, ﬁﬂ@&®ﬁbwuly/—w%ﬁmtt
OWNEEZa vy ro—v& L, UFolLA)»s5a vk
o — VORI (Ao I2xd 5, alEHRINE ORERE (As)
DREVEIG, TILBIHER (%) &Rkl 158, 50%
DIHEHRZRT & EORRHEE GRIEBRD % 1C & LTk
.

HER(%) = (Ac—As)/AcX100  oeee (1)

EHEYIE & L Tz Trolox bEEHCRIEATTV, ICs
%R, Zaklo Trolox ZliiEl: (TEAC) ZLIFDx
2) TRD 1=,

TEAC=Trolox®DICs;(ug/mD /G DIC5 (ug/mD)

(2) ABTS 7 ¥ h ViHEiEH

ABTS 73 BERY 1ICHEWVWFT - 72, Tmmol/l1 ABTS /KiA
J# 5 ml iZ 140 mmol/1 @RI A V) 2 & 88pl ZNA, WERT
THEIRICTI2~I6 A v F 2= L. TOREKEE
ABTS stock solution & L, 734nm OUIEEEAS 0.7£0.02
I A5E91Icxy / —IVTHIRL, Ta ABTS working
solution & L7z, #ERE I ABTS working solution 1 ml

oL, T IEKE 10pl 2L T, 10 BRETEL < 2
CHL, 30CTANMA v+ 2=t Lk ZTDk, 734
m BT BN (As) ZRIEL 7o, SRAERORD D

1280% T8 /) —VEIRMLIEEOREEA T v o —
wvE Lt B &0, 37 8- VOBKE (Ac) 13t
5, dRHRINEF OO (Ac) DRVDOEIED OIHER
(%) 2k, Tk, SEkicovwT (2 £
TEAC %3k, ZDfli% ABTS 7 ¥4 VilEiEiEE L.

(B) R=r¥—AF VT =4 v 5 VHVIEEENE (SOSA)

SOSA (FFHR' ITHEW SOD Assay Kit-WST Offif /7
e —ERZE L WST-1H IS THT » 7. 96 R=A4 27 o7

— MiZ 201 OFEHARK, 200p1 © WST-W A, 20l
O WST-E g2 IEREML, <4787 L—FY) =4 —
T L. WST-ERBEOTRMND S 10 %Iz~ 4 7 o
FL— ) =% —T450nm ITB T BWOLE (A) ZHIE
L7z ko b 0 ITEBHRIK 2RI L 7 BROIREEE % Ay,
WST-E ©fhH v ic dilution buffer 270 L 72854 Dk
FBE 2 A, WST-E @ b T dilution buffer % 771
L, »oiBoRb0I1c80% =¥/ —VERMLIZEO
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WL % Aps & L, LITOKB) L0 HERERD /., &
7o, 50% DIHEREZRT & 2 OFEHRE GRIRED % ICs
L LTk

THEHR (%) = (Api— Ap) X (As— Apy)
J(Api—Apy) X100 e (3)

FEEEYPE & L CH W SOD b [EEFICHIE Z TV, ICs
E2KD, Zilklo SOD HiliiEtE= LI N o (4) TR
7z. 128, SOD I3 Milli-Q 7KICiAEmE L 72.

SODZAh G = SODDICs (units/ml)
/élt*/l'@ICm(mg/mD ...... (4)

3. Tx—UV FFAHIIE

80% = ¥ / — il ORY) 7 2/ —VEIE T 4 —
)y e FAANMED ICE DRI, THbL, REBEIC
HEHE05ml &7 4 — Y v - FAANLMRE02ml, FHEo
THIFIRAE + ~ ) w7 A7AE 05 ml ZZBELMA TRA L
fo. T DK 43mL ZMATREAL, FiR< 1 KBHELILEK
LT Ic RS E%, 765 nm OOLE A RIE L 72,
BB TIRESER [ ICBRIE L TR RERP o R 7 =
/ —vim (REFIEENE) ZRDi:.

4. DPPH on-line RX b #15 Ak

BEOHED 2—HRE L TiT-7. bbb, a<i
D 80% = 5 / — Vit (15mg/mD %, LIFOEM0
HPLC it L7z, # 5 4 : X-bridge™ C-18 (4.6 X150 mm,
5um, Waters), & :5% 7t =r V)V (01% ¥EE
) (04)—35% 7 b=1 1V (01% FEEEH) (155)
—100% 7+ b=t Vv (0.1% ¥BEEH) (404), s
0.8 ml/min, MHIEE : 340 nm, JAFE : 40°C, HAE : 10pl.
HPLC OFEHIIIC3H Y a4 ¥ b 2D 1, 200
mmol/ml MES /¥ 7 » — (pH 6.0) & 0.1 mmol/l1 DPPH-
T b= N VEE 8 2 DEIGTIRS LRI R
0.6ml/min TH L TESL, KKH2x = b (0.25mmX15m,
60°C) TRILE 7z, RGN ZPRHE 51Tnm I TR L,
DPPH 5 VA NVEDKRIGIC L -~ THEL DL X H T 4+ T E—
7t L.

5, TTHEERERFRU T/ —ILDIEE

i REEL 200 g 12~ F 4 > 500 ml ZA0Z, 30 4 DR
LSO EIT- 2. TOEEE 2TV, BlELA. kv T
80% = ¥/ —% 500ml fiNA, 30 0IRE S L, Ai@%
Mg 2B, COMBREE 2 [ERRDIEL, 15§ ohniciliti
100ml £ CEME L. COBREETEBYKEL, &
l4kg OFEAQE L, 3700 ml OB EE. < O
HiR3ZDrsen 7 0 VEEGL T E0 DS, RITHP-20 A
74 (55X563em) 1Tk BBrEEIT- 7. 114720 100~
200ml O E AR, *5 /=, A5/ —-T+
MUK (1D, T My EZLSIT DML, £ 5/ =
Hisy GF6.0D 2187, = 8L —4 —cTiER%E (1028

g), 40% * % /7 — v 450 ml ITiEMEL, @ 150ml T L
T, WEfx v 150ml, 7%/ —)L 150 mlic & BIERSY
2TV, 7%/ — Vil %ESle (17.1g). KEiK% 40%
A% /7 =200 mlITiEfEL, ODSH S Lz o< o3
7 4+ — (# 5 & : Develosil Lop-ODS, 24X360mm, &)
#H:40% #* %/ — v, FoE 6 ml/min, EARSmD Il
7o, HEINTHBEDGEY 515 5 D DSy (Fr. 1~Fr. 5)
Wy, TO95H Fr.3(1.08g) 240% =% /7 —)5ml i
IR L, SYBUHPLC (Inertsil ODS-3 JET 10X50 mm, %
BiH : 40% = ¥ 7 — v, i 40 ml/min, 7 5 AR
40°C, MR : 340nm, AR 150D 1Tt Lz, iEmHEk
5y %KD < AP (9 %Y : Fr. 3-1~Fr. 3-9), [F&MHTTY
4 7 VAECHPLC (SSC-1300, & ¥ & 2 —F1%) %179
T Eicky, Fr.3-2 X0iks S6ZHEEL 72 (524 mg).
6. MS & KLU NMR HIE

BESH (MS) (3 Waters 18 Quattro Premier %%
#H L7 UPLC-MS/MSIcTxz L7 hmR7L—A % 1L
i (ESD 247 4 7& — FB X OHABFE JMS-SX102A
W CETE®RRA 4+ Lk (FAB) %45 4 7€ — FITTiT»
fz. % 72 NMR (324 # 10 mg % DMSO-ds 3 & UF MeOH-
ds 1mlICiE L, HARBETHELECA-500 I2TH, BC, &f#
—otHIE (DQF-COSY, NOESY, HMQC, TOCSY, HMBC)
1o 1.

7. OITEEMRFRTIFTFL FOEE

T2 HEMARS50mg 1I280% = ¥ / —50ml 2N,
15 53 f DB P LIRS, 045pm 7 4 VY —TABL,
HPLC &bkl & L7, 5~500pug/ml®7 7 5% ¥ F Ok
fR (r=0.9999) &b IvHEKRPOT 7 74 v FEER
fg\ i) -7z,

X B B R

1. TEEOHBERE
MAREID 80% = ¥ / — Vil ZTERL L, ok
MAE 3505 vHvidEdk (DPPH 5 ¥4 VilERE, ABTS
S UNNVIHERE, Z—"N—FF VT =% 5 IHVIHE
IO WST-17) ek vkl L 7. MEEOZ WEH
M Th BRIE, KERLE, r—vE IHEOHBLE
i LicE A, CobigtistlliEkics v s,
R ML, RES T HIES 7 — > KEHEDIHE
ofc (M. Insobifgtitidasithor) 72/ —
WERICERT 2 EELONIZIEND, 74— v FF
HRFEICEORY) 7 27 —VEBERDIZ. F1LITRT X
HTEY 72/ —VEIR, RBESITEHFESF— IV >KE
HEDNEE LY, PiR(bEoNaE eI —8 L 7z, —H,
R 72/ —VEHLD THEBEEEKLIE A,
DPPH 5 Y A VIHEEHICB LW T I HEIRELD &
BOHIRE LA R L, ABTS 5 VA WiEEiEHcld o <%
WEREOEMEINES D, 0 7 Y HVHEEET
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DPPHZ ¥ # MHEIEE ABTS 7 ¥ # A dihtE 0y 7 ¥ h Nl FETENE

__0.16 C 010 3 = 12 5

E0.14f - E £

B 0.12F a :-;0.08 : % 10 a

%010 Z0.06f a |

S 0.08f gt Qg

5 0.06 £0.04} ; £,

5004 L B Sooz| = b

2 0.02} B < ND g 2 b

= ! =[]

£ 0.00 : . - £0.00 : ; . 2 . : .
oIv kFE r—n ov kFE r—-n & oTv AkFE r—n &

X1

ITEE, KEFLE -, FED0% ¥ /7 —IVimbBOHELiEHE

Ko/ s — 3HEHERZE (h=4) %, BELZT7L7 7 Xy bIEESE (<0.05) 2%T

DPPHZ ¥ # iGN ABTSZ ¥ # LilEiEM 057 ¥ HILiEFEEE
E 2_5 & 1.2 __g o~ IGD a
-"1] a o = 5
£, E1o0} a EMO
S d = =120
Z g 08t b g
el 2 S 100
g 1 [=]
2 306} 3R 80
; 1.0t ; 0.4 k] 50
F O 02r i
= o] w 2 ot A
=) £o : S 0
= Ui Iv KE r—n

Iv kF r—n
X 2

XN — 3RS (n=4) %, B2 7V7 7Ny bE

X1 RUu7z/—IEE
== 9.397+0.46
K& 2.0470.055
=l 3.61%0.058
% 15.970.060

(mg-% AN E/g-FIRER)

BRSO AE/R L (K2). Lich->1T, T<FEmCR
PUEBILEEDTRVE ) 7 = 7 —ADEENTVWE EEZ SN
7.

2. JvHEROEETMERS

I AR A HPLC it L& 2 A, K& 2250
E—2 (S4 & 85) 1Tz, 72D — 7k h, /b
CEBIDDORY) 72/ =il EELEELZ SN (K3
). Tt oot S4, S5, S6, S8ITHIKIG B 4 S DREYSY
FHE 2 NH T L%D DPPH &G L, 517nm @ DPPH 7
o= b S ACBOWTERBRATT 4 T ZRL
el s, NSO I HEDOFEERE S EEZS
Ntz (X3TF). hTh, SEREFRKDORHTTF 4+ TE—2 %
RL, IXHEEOTRIEICR TS L TOWARS EEZ
LNIcT &, TOKSOREE - HEEA RS . BiEs
w757 4 —OfER, THETENR 1dkg LD S

odv KE Fr—n
RUTz/—IVEEHCYDITTEE, KRZFLE 77—/, REOMERLEHE

HEE (p<0.05) 2£T

5% 524mg Bl 3 2 &R TE R, BARINR <~ kv
2B WT, 335, 293, 222nm ITHRAIRINAS, % 7z LC-ESI-
MSﬁiUFABMS@EBB*%bT@m&G%[MHT
D7 e b v TA 4 v E— 7 BEES STl 624
T%é&%@éht(l@.it,ﬁ7lM1:vr@m
BicES 7574 v N E—2 (m/z 461) BN,
DMSO-ds I fEE; o 'H, BC 3 X 0% kot NMR JHIE
OFER, AV MeOH-d, IZIAfE L oo b2y 7 MMED
SCHRE™D & D—F (£ 2) 1ckD, S51Id7 = =nTmsy
4 FALEYD—>TH 57T 7 74 ¥ K (2- (3,4-dihydroxy-
phenylethyl) (1-O-a-L-rhamnopyranosil-(1—3)-3-D-(4-
caffeoyl)-glucopyranoside 51|% : verbascoside) ([X]5)
LEZ oM. F12, HPLC OEHEHN, UV N R~
Mo, MS 27 R OVIFTHIREEES, &S24I —3 L, S5 i
TUTAYRETHDEEERD T MEREEORERE, &
< MRS lg itz 12mg (12%) O7 72 74 ¥ B
EFENDETEMHIFL 2.

z =

TIHEREY 7 2/ —VEBECEU T LD OHV
RALMATRL, $7Z0EBEFEERAO—DET 7 74 ¥
FThBIEMHIAL Iz, —ikic, 73— VigEEET
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%2 S5OH-BLY
S5 (DMSO-ds) S5 (MeOH-d,)
Oc On (mult, J in Hz) HMBC Oc On (mult, J in Hz)
Ag-1 129.6 Ag-H5, Ag-Ha, Ag-HB 131.5
2 116.8  6.58 (d,1.7) Ag-H6, Ag-HB 117.1  6.69 (d,2.0)
-3 145.5 Ag-H2, Ag-H5 146.2
-4 144.1 Ag-H2, Ag-H6 144.7
-5 116.0  6.59 (d, 8.0) Ag-H6 116.3  6.67 (d, 8.5)
-6 120.0  6.45 (dd, 1.7, 8.0)  Ag-H2 Ag-HB 121.2  6.56 (dd, 2.0, 8.5)
-« 70.8  3.55 (m), 3.84 (m) Ag-HB, Glc-H1 72.3  3.70 (m), 4.04 (m)
B 35.5 2.66 (m) Ag-H2, Ag-H6, Ag-Hu 36.6 2.79 (m)
Caf-1 126.0 Caf-H5, Caf-HB, Caf-Hy 127.7
2 115.2  6.98 (d,1.7) Caf-H6, Caf-Hy 115.2  7.05 (d,2.0)
-3 146.1% Caf-H2, Caf-H5 146.9
-4 149.0 Caf-H2, Caf-H5, Caf-H6 149.9
-5 116.3  6.72 (d, 8.0) Caf-H6 116.5 6.77 (d, 8.5)
6 121.9  6.94 (dd, 1.7, 8.0)  Caf-H2, Caf-Hy 123.3  6.95 (dd, 2.0, 8.5)
-« 166.2 Caf-HB, Caf-Hy, Glc-H4 168.3
B 114.0  6.16 (d, 16) — 114.7  6.27 (d, 16)
v 146.1*  7.42 (d, 16) Caf-H2, Caf-H6 148.1  7.59 (d, 16)
Gle-1 102.8  4.31 (d,8.0) Gle-H2, Ag-Ha 104.2  4.37 (d,8.0)
2 75.0"%  3.17 (t, 8.5) Gle-H3 76.1 3.39 (dd, 8.5, 9.0)
-3 79.5  3.66 (t,9.0) Gle-H2, Gle-H4, Rhm-H1 81.7 3.81 (1, 9.0)
-4 69.6  4.67 (t,9.5) Gle-H3, Gle-H5 70.6  4.92 (1, 9.5)
5 75.0%  3.44 (m) Gle-H4, Gle-H6 76.3 3.51 (m)
-6 61.2  3.28 (m), 3.35 (m) Glc-H4, Glc-H5 62.4 3.52 (m), 3.62 (m)
Rhm-1 101.8  4.98 (d, 1.5) Rhm-H2, Glc-H3 103.1  5.18 (d, 2.0)
2 71.0  3.64 (m) Rhm-H1 72.4  3.91 (dd, 2.0, 3.5)
-3 70.9  3.24 (dd, 3.0, 9.5)  Rhm-H2, Rhm-H4 72.1 3.57 (dd, 3.5, 9.0)
4 721 3.06 (t,9.5) Rhm-H2, Rhm-H3, Rhm-H6 73.8  3.29 (,9.0)
5 69.3  3.31 (m) Rhm-H1, Rhm-H4, Rhm-H6 70.5 3.53 (m)
6 18.7  0.92 (d,6.0) Rhm-H4, Rhm-H5 18.5 1.09 (d,6.5)

R

ALEMEEVWiRLEERA L TR, 73— iids
22HT BT 7 T4 Y EHEOEEREEZR L &3k
FREEP OB THEHTH B, 77 7 A VKON L
oW Tl, FTIKlESNTEY, 77 2BPa-+ 3
7 =0 —Lky b\ DPPH 5 Y ViHEEH A G T 5
TEMHSMITENTVS,
TITAYRET == vT a4 FLEYIO—D2TH
0, fEYL, FRCEREYRICIES L TWS T EDHIS
NTW5, S (Conandron ramoidioides)'”, v / 3=
(Proboscidea Louisiana)'®, RNE (Leucoseptrum japon-
icum)'V, /~< v R (Cistanchis herba)'?, F a o ¥ (Sta-
chys sieboldii)®, # #-~2 (Plantago asiatica, Plantago
depressa)?’?, W&k (Rehmanniae Radix)®, # ) — 7§
FWRLILEENTVR I EpRESTWE, —F, I%
FHPTOMERBEO OO, T<&ET Y 74 Y FTHN
% &, 1988 4T Potterat 52 13 S. angolense (77 ) 71
THET 2 BEME) DR D 2 & /7 — Vit b 77
FAYRERA Y KA FMEEY%E, 1993 1T Suzuki 52 1%

S. indicum OEEOEGKINEIN ST 7 54 v REED I
T x=Fax )4 FEESOSIHSLMITLTVS. Fk,
2007 #£1T Khaleel 52713 S. indicum OFEFZHLD 72
OSSO A 57 7 — VI S, T TA YV FOFEAEE
WMELTOWE, Licn-> T, ikloIER>-EREIc oL
TOTHENEO 72— IZE ALV, B 30~70cm
POETHTEL100cm P EP O T ~EITT 7 54 v K
BEIhbEEZONS.

T T AV R, PR b, FEREIER, Pt
EVER, SHIMTEM, 1EFEpEC::, SHERNIR T S hk 4 1o 3R
TER®™ 2R d T EDHEIN TV S, B S 3kt A 14k
HEEA2 T 277 74 Y FORGKTER VW &, 1K
REEVIT T b EEEH 0.002%~0.08% iR TH 2 T &
D ORISR EER L, FF2 I8 L Tv b, —4,
T TA Y FEEEICEUEDIEDION, 4 — T HEE
meT U TA Y REGURRELPEGES N TWS, &
) = THEFOEHRICOVTIE, HE DIEEE VI,
Owen 6tk % &, 1kg REH 2D 483g 2G5 LN
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BC-NMR 5 —#%

Miyase 5 (MeOH-d,) Wu 5' (MeOH-d,)

dc O6n (mult, J in Hz) Sc Oy (mult,J in Hz)
131.4 131.5
116.3 117.1 6.71 (4,1.5)
144.0 146.1
145.5 144.7
117.0 116.3 6.68 (d,7.5)
121.2 121.3 6.57 (dd, 1.5, 7.5)
71.9 72.2

36.1  2.78 (1) 36.6 2.80 (m)
127.4 127.7
114.5 115.2  7.06 (s)
149.1 146.8
146.2 149.8
116.3 116.5 6.79 (d,8.5)
123.1 123.2  6.97 (4, 8.5)
168.2 168.3
115.3  6.28 (d, 15) 114.7  6.28 (d, 16.5)
147.8  7.64 (d, 15) 148.0 7.60 (d, 16.5)
103.7 4.36 (d,8) 104.2 4.38 (d,8.0)
75.4 76.2

81.5 81.6

70.1 70.6  4.93 (t,10.0)
75.7 76.0

62.1 62.4
102.6  5.17 (s) 103.0  5.20 (s)

71.9 72.3

71.9 72.0

73.6 73.8

70.1 70.4

18.2  1.10 (d,6) 18.5 1.10 (d,6.0)

TW3 (048%). %1, T/ 74 Y NiR, 4 vRFVY,
AUE, I CEEEANIED, BEMGSR AR L, B - st
O E LCHIRTHER SN TE o< Y R F (=7
Y 2 3 % Cistanche deserticola) ICEZIEGENTWVWD
(0.48~1.52%)%. HLE, =7 ¥V 2 3 v i3hEICBVWTER
2 AR CES N, ZOWHIDREE LD, DR
BmeE L CHFEOEBEYR L O Vv = Vaay
(Cistanche tubulosa) HRHENTWS, Thidh v A=<
F2ELTHBLS N, BEL BBEREERFHXL N TL
2303 I BRI, 12% 2L DTV T Y RES
T EMS, TIHECBVTEINLDX T X 1HkEE
Wostisan s, hIRRIC K 2 T<EOHNIF, 77
FEYFOMEEFIE—ET B EnD, SHRITHEFEH
BERF U, A OMEM, REHET S & bMET
HA9.

T TA Y FEEALDEMEDICEENS DD, BE
KECHEM B TH 5. 4%, IETORIEERA G
T, FRICEET O AREMECEMIE, ELIAE L) PIE

Bl &, B EaEoZ M bEAL»IcT sl Eicky, 77
FA Y REIEHEE Lz T~ ORISR Lo AT REIC 73
rLEZONS. —F, IHECI T T4V F (SH)
Pz, &2 =20 K& E— 74y (S4) BIEMET 5.
TETHIDICEERPMLETHY, =7 DOREST
JTEANKT 2T EFTERVA, S4 & S5 RAERED
E—27DREETH5B. LC-MS DFEHRTIE, DRI 478
LiEES N (F— 2 KiBH), hBEERO~5 ) A 7
(DTEATS) &E—HT 5. ~F)A vRTilRshTE5
T, BES4 2B LY ET B2 DMMOSDREE - ERIC
DVTHREZT-> T3,

= #

FrEICBT 52 TEOEEFBEIIEILALTVY, TV
TRT7VATERIEIERELT, 50 EHE -
B E LTSN TV, CoT<ERIEY 72/ —
WAEABEICEL OO, TOROMERREILEALTTORT
Bod, MAHKENZ V. 22T, I<HEROETE A
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V7 =/ —VICERL, iR & IC oW TRES
LR, LIFomREEx.

(1) 32035 YHVHEERE (DPPH 5 ¥4 VidEiE
P, ABTS 5 VH VEEEM:, R——FF Y FT7=4 v
7 Y AIVIHEEE) KDL& 2 A, EDRIERIC
BOTHITHEFIRELED T — v X0 bEw i b
ZRL, ZOEHIIFECRSEDTH 7. ToiEHE
EHERY) 72/ —IVEICIRFEL T

2) RV 7=/ —NEEXLID THELMEZFHE L 7o &
25, EFOREEICBOLTD I A EREOIEMZE /N
X< b, hTd DPPH 5 ¥ H ViHEE] Tl o v &1
BERELD GBOEH AR LA EN D, ToHEITIIM
VIR L E RS £ ) 7 =/ — VOB EENE EEZ S
nir.

(3) DPPH H X b 715 £ikAHOVT, GEMROIICE
MRS RNy Ao T A, TeBHERCEDEED 9
SORYN T =/ = VESWEEN, S5 4 O0FEEREIEN:
% Tdh B EZEZ LN,

(4) BHER <7 b VSTTORER, FEEHSS O— 3
T 2= anN ) 4 R TH LT 7 74 Y R THD,
T HEGIE RIS 1.2% 515 T EAHIHL 72,

T T A Y N3k A AR A L, T A OIERIREY)
AT 2 T EMPALMITENTOVEY, BEICELHY
BHTHB, RKFEIcky, T~FHELCT I 74 v K&
BIRETNLIEMWHIALIL EMD, 5B T 774 VR
CIREE Lic I~ HEOHHR AN N 5.
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