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Z;E %% Fend ®aar s 3 & 82U ailignanit £ 43 M 0 &]4rsesamol ~ sesaminol glucosides
% sesaminol ° Sesamol (benzo[1,3]dioxol-5-0l, MW 138) ¢ 4z F = T ¢ &g L4 F 0 Sesaminol
glucosides ARP T&% T R4y tondk > LG v pdp NG HMP PRESPRE o4 LMW 5T
g 1V o AR 7 H£51 &Sprague Dawley ~ & &8 sesamol2. 2 4= ¥ 1 * I » Sesamol 4§ &k & #FFR LS
GRIH BSR4 Sl 1 E A&RZ %L S 30mg/kg sesamol i 0 SRR 2 e b R o B
Bo 4 B R fcih 2 g BN B A o AV I Aksesamol (p.o. 100 mg/kg)SDﬂ’ = e ?7%.‘2 Ao E Ak
24 FEiS Pl TR KR A fﬁ%sesamol/}&}i i BE krsesamol v PRA ¥ % F 5348% - ¥ b o B
sesamol ¥ il - Pl kR T F 5 d B T “f o Sesamol * 4~ (sulfate) A £ 4 fF >+ % & e F‘« )
WIFEEE TG BB R 0 @ PN E B 5 5K o sesamol ¥ At AT B S AR RUBETH B
(% ~ o~ Ffrfh) o &SD+ B4 P sesaminol glucosides % sesaminolZ_ 2 4+ ¥ | * F # § » ¢ Aksesaminol
glucosides % sesaminol (p.o. 500 mg/kg, 220 mg/kg) 24| P& {8 R T 5 2 5 ﬁsesamolj}é B X
7+ » sesaminol triglucosid§ d % P B K f2FE A = sesaminol » (5 d kT ARG ATE X S ?, EECARIE - RC I
fo fp (”?E B~ MR 28R 0 sesaminol tr1g1ucos1de X 34~ (sesaminol sulfate )44 3 i3 A~ &7 5 _EL%‘« LA
£ «5?5 CAERRZE TG BB ER > M %It 7 £ 5 &M o sesaminol sulfateéi%“f bt B 8-12h 0 &
i *+12-16h o " LC/MS/MS /A 45 & % 34 » 3¢ Jsesaminol triglucoside ™ = | ~ KAE PN 5 P 7 > &% =

mammalian lignans (enterolactone) °

P4 F : 2 Jfr, sesamol, sesaminol trigluoside, sesaminol, # ¥ % 3

Abstract

Sesame exhibits many beneficial physiological effects, which are mostly related to its lignan compounds,
such as sesamol, sesaminol glucosides and sesaminol. Sesamol (benzo[1,3]dioxol-5-0l, MW 138) has been
generally regarded as the main antioxidative component in sesame oil. Sesaminol glucosides have no
antioxidative properties in vitro, but they have been reported to be converted to phenolic compounds after oral
administration to rat and showed antioxidative activity in vivo. This investigation intends to study the
bioavailability of sesamol in Sprague Dawley rats. Sesamol was introduced to rats by tube-feeding (p.o.) or
intravenous injection and the various pharmacokinetic parameters were determined. Biological fluid was
intravenously sampled following a dose of sesamol 30mg/kg by tube-feeding or by intravenous injection. The
pharmacokinetic data of sesamol was calculated by non-compartmental model. We have also investigated the
distribution of sesamol (p.o. 100 mg/kg) in SD rats, the concentration changes of sesamol were determined in
various tissues and plasma within 24 h period after oral administration to SD rats. Our results showed that the
oral bioavailability of sesamol was 34.8%. In addition, sesamol was found to be able to penetrate the
blood-brain barrier and go through hepatobiliary excretion. Sesamol metabolites (sulfate) were widely
distributed in SD rat tissues, with the highest concentrations in liver and kidneys and the lowest in brain. It is
postulated that sesamol is incorporated into the liver first and then transported to the other tissues (lung, heart,
kidneys, and brain). Study the bioavailability of sesaminol triglucoside and sesaminol in Sprague Dawley rats.
In order to investigate the distribution of sesaminol triglucoside and sesaminol (p.o. 500 mg/kg, 220 mg/kg) in
SD rats, the concentration changes of sesaminol triglucoside and its metabolites were determined in tissues and
plasma within 24 h period after tube-feeding to SD rats. Results showed that sesaminol triglucoside may be
deglycosylated to from sesaminol first by intestinal microflora and then incorporated via lymphatic absorption
into the cardiovascular system, transported to other tissues (lung, liver, and kidneys). Metabolites of sesaminol

triglucoside (sesaminol sulfate) were found in many tissues of rat, they were present in the higher
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concentrations in heart, liver and kidneys while the lowest in brain. The elimination of sesaminol sulfate is fast:
8-12 h from urine and 12-16h from feces. From LC/MS/MS analysis of rat excreta, sesaminol triglucoside can

be converted to mammalian lignans (enterolactone) in vivo by rat intestinal microflora.

Keywords : sesame, sesamol, sesaminol trigluoside, sesaminol, bioavailability
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(Fukuda et al., 1985) - Kang % (2000) 47 3 4 I3 i sesaminol 3] Cu”':4 % LDLiEF i & 2
H ICso & % 36.0 nM > #* ¢t > sesaminol ¥+t 2,2'-azobis (2-amidinopropane) dihydrocholide (AAPH)

“734 ¥ 2. peroxyl radicals 7= & 3 22 ﬁ*m%“/f iv # o gt ¢t lignan glycosides » it #r#| microsome fi% %
PEEEZ M2 PR iEE Y F & o < F(1996)hE ¢ dphe Z A ? 7z 3 = £ sesaminol glycosides » 7%
pied B-glucosidase ek f2iE* > & @ % < sesaminol > £ d m REED 2P LI HHAF D
DNA 2 X %337 5 LARDE ok o fi g @ aho I 7 B 5 P4 i $i_hydroxy radical i
AR APFLY Lo T fep g Y 0 TS 7 &% o lignan glycosides 7 7 B (% LfrmaE
# 5 1995) - Lignans i 7 »cdt = 48 p o—tocopherol % y—tocopherol 177 & » $*7iFF g 4 & ~ kon
BE SR NEON e AE S jf: pyruvate kinase /& 1% % 7 #r4| i * (Yamashita et al., 1995) -

i MPEEAE S G o0 Sesamin ac Frd|PEFIFR Y] g R SRR E & 0 @ fE M PR R AR
2 fra—tocopherol 2 % i T o2k % { B F (A 2 ek 0 1996)Sugano # (1990)4p 21> 2Dk #7 7 2 lignans
£
2=
o 'F M8 BU R g/ 0 48R 2 F] sesamin ¥ #7 4] angiotensin converting enzyme (ACE) 2 F 1 o 2

¥ » A & % sesamin fv episesamin > 12 0.2% lignans 4k & £ & - H & Jf: ZOAFEPERIRISE T o

Q;}*Hfmv‘ MIEERE S 7N f WA o ¥ AN n R » Kita 313(1995):}ﬁ 4> B & sesamin

= »

sesamin 7 F it § »<"# ™ 7,12-dimethyl benz[a]anthracene (DMBA)3f % & B 5\ 2o 3 2 F (# ;ufry'%’-’k ’
1996 ; Hirose et al., 1992) o M & FpF 2. 385 B 55 374 it > & JR¥ sesamin ¥ 12 858/ o BP9
BRI ,ﬁq‘% jlde e L5 F (1 £ > 1995) o 14 sesamin ~ sesaminol % sesamol ¥ = &
lignans 4k & ¥ Bl » 3 ¥ BRI S B (3K E > 1996 5 Sugano et al., 1990) -
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1.2_fr(Sesamum indicum L)tk & - & ¢ g ’I RZ o BopmEa( 5% F)e

2. Sesamol : 99% 4 & - P p % & Sigma = @ (St. Louis, MO ) °

3. Sesaminol triglucoside ~ sesaminol : p FE H S > 3 2 K- & RIFL o

4. Cellulase:E.C 3.2.1.4(C-1184) » & Aspergillus niger @ % » » B % & Sigma = @ (St. Louis, MO) °

5. B—Glucosidase:E.C 3.2.1.21(C-0395) » ¢ almonds @ % > pEp % K Sigma 2> # (St. Louis, MO) »

6.Sulfatase: E.C 3.1.6.1 (type H-1) (S-9626) » ¢ Helix pomatia » % > p£p # K Sigma = # (St. Louis,
MO)

7.8-Glucuronidase: E.C 3.2.1.31 (type E-1) (G-0251) » ¢ bovine liver @ % » p£p % & Sigma = & (St.
Louis, MO )
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et SD < v & (250~300g) > fp &P LA pH N o
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1.Lignan glycosides e 3 d1 4 2_ @ & :

o 54 B 0% (1993) 0 Q001)m % » B £ RIFB A F30 % 0 R ER (@10 B
AN B e 5230 3R T MR 24 LB S L TR AE R (210 B AL ()2 80%°
KRR FE TR 24 ) FiSiER TIEZ RIRSRRIE: S f A {8 > B 1% lignan glycosides
REF BRFEFERAEARA -

2.Lignan glycosides #2 % 41 4 2_ ¢ 41 & 47 % 4 (Katsuzaki, 1994)
(DF+¥® XADgel 2 i
#-400 g 2. XAD gel (20~60 mesh,Amberlite = 7) /=2 % 800 ml 2. 20% ¥ f5-K;3 % ? > &8 73
W 5 MBI XAD gel # 2353 ~F > 42 F #H XAD gel ip F o5~ 23 F 42(2.5 cmid x
100 cm ; 72 Pharmacia 2 & » Uppsala)p > *2fe s [F] 2 38 E4 s sg » s e s 0 A Ris i 3 ¢
1@ XAD gel wg % T LB R 5 70 cme SLE AT m? 12 20% 7 pg-RiA R iR 24 ) FEo i@ XAD
gelf‘uﬁié?ﬁ’TFﬂﬁ EIRRY o
Q) 52 7 ESL 2 1
P~ 5 g 2 lignan glycosides 42 34 » ;23 Sml 2. 20%? fE-Ki37%® > 4c » 10 g2 XAD gel ;& &
By Rk TRPIREF I e e LB XADgel P A O RFEFEITRA o
G)E A 47iE 2 2 %A P d2
21000 ml 2. 20% ~ 40% ~ 60%® fE Kz 2 100%? i 2 @43 H > R AERBZ fFEH B AP ~ f
¢ 5> 12 0.8 ml/min Z_ R BT HE 0 £ 02290 nm 2 HERAE o F 1000 ml - ®B A 0 Tt



FELY 0 R RAREFBRIESE S SI0% S W lignan glycosides F A b o gt T A e 4 B (T
® PTic i Ap K AT (HPLC) A 47 » 0 SR b 22 gl o
3.Sesaminol triglucoside 2 sesaminol # # %-2_ %] # (#% - 2001)
(D &2 o 2
a. Sesaminol triglucoside e % 4= 2_ # # :
1t XAD 4 47 60% 7 fR-K B iR iPHe 4 0 T L sesaminol triglucoside e F 4
b. sesaminol #2 F 4= 2_ B # -

P~ 1 g ZJr lignan glycosides #2 % 4773 100 ml 2 fif pk % 7% (20 mM, pH4.5) > 12 0.6 g
B-glucosidase % 0.7 g cellulase ** 50°C -k f# 48 |- F¥ » -k f%{s 2 lignan glycosides & 3 d1 4= % 5 2
sesaminol Z_ 42 ¥ % o

Q) R A7iE 2 -
#-1+ it sesaminol triglucoside #¢ sesaminol 42 3 4 1 g /3 f&3t 50ml ® f% @ > 12 0.45 um 8 g 58
Ja 0 BBk 1oml o~ JE A B i R AP A 47 F 4L 0 i B sesaminol triglucoside £ sesaminol 2
FHRR O SRRE ‘{ﬁi AR R f EicE 8 B 1P sesaminol triglucoside £ sesaminol 2 %4 it $r o K {7
EE ' A E s # B Keystone = 7 %3¢ 2. Hyperprep 100 C18 (20 mm id x 250 mm, 8 pm particle
size) ; " #%7% A - methanol/H,0 = 60:40 (v/v) > 30 4 48 M 4 T methanol /HO =76:24 (v/v) ;
i D S5ml/min; ¥BlAE 290 nm o
4. 3R Lignan compounds 2. & »%as i 48 & 7 -
F 2% 54 F L2 (1993)fc#(2001)577 = > & 47 2k Lignan compounds o 4 47 i i @ A3 41 G
# B ThermoQuest = # % ¢ 2. Hypersil HS C18 (4.6 mm id x 250 mm, 5 pum particle size) ; #* #% ;%3 &
methanol/H,O = 60:40 (v/v) » % 30 4 48 {23 4 T methanol /H,O =76:24 (v/v) ; 7iig © 1 ml/min ;
¥k & 290 nm o
5. ¥ Fr sesamol #4~ 8 4 & S 8| %
(1)# B a
F 5% 4% Liu % (1999)f=%(2003)~ 2 » & | B~ = §& 3~ Fr lignan compound (sesamol ~ sesaminol
sesaminol triglucoside);3 f#>+ 4 I a @-k ¢ > = § = 200 mg/ml > £ PR HFMEHL* £ > 1B
* ;%435 30100 f= 300 mg/kg BW = B 7 &£ 2. lignan compound » + v ERER > [ pF 5T
Umeda-Sacada % (1999)c#7 7 %% > #-+ ¢ EME 4 {8 2.5 min ~ 5 min ~ 10 min ~ 30 min ~ 60 min ~
90 min ~ 120 min ~ 180 min # 240 min pF#x H < %K (11 0] 5L 23G 4488 > 445 2 455 2L 12 heparin (200
IU/ml) dZ) > o L2 BUFRRE S 0 &0 & S 03ml> P82 n % & & %75 % (heparin 200
TU/ML) A28 e 8 ] 0 * 4°C T 12 2000xg 4o 10 A 40 B3+ K RIE 1 Ap b i 2 s — =
A g d bk ehplasmac @ £ R 4r ~ 2 B 8 4# 2. acetonitrile ¥ plasma o >R & 53t 4°C T 12 1000 rpm

B 10 A48 A B 0 Bt i S 045 pm RSB TS 0 7 HPLC A5 o A4TIEE 1 A4



#1 % # & ThermoQuest = # %% 2. Hypersil HS C18 (4.6 mm id x 250 mm, 5 um particle size) ; i+ %%
A © acetonitrile / 10 mM sodium dihydrogen phosphoate =35:65 (v/v) ; /i : 1 ml/min ; #& R4 & 294
nme 12§ B4 & lignan compound F R F A 0 Bl R E F 0 HREEBHE Y16 9 BT
W RHE TE o
3. IR
(1)id 2%

F B %4 Chen %(1997) ~ Cheng ¥ (2002)4r%%(2003):53 ;% » A %|B~= & 3 Jf lignan compound 7%
R4 ma@mokd > TR L 20mgml > RGBT Y £ 5 2 30 mgkg BWO AR 5 ¢ PRA
B2 /10> 2 - 34 FF % 2 X3H)ZFr lignan compounds » ## 7% /L 6Fe> sV E » < d B4R
foo %3 5t 2L 1 urethane 1 g/ml froa-chloralosel 1mL/kg <R & j% (%) 0.4 ml) » $% ¥ VRi3 &4 1 e s

<9 Booom (SR ER-s 9 AL IR4E  polyethylene ¢ I - PE-50 ¢ #d) > 4% 7 lignan
compounds 2_ ;3 B4 0 @ {538 (7 AEF IR B > L 62T 2.5 min ~ Smin ~ 10min ~ 30 min ~ 60min ~
90min ~ 120min ~ 180min * 240min PFH 2 w5 w > F e 0.3 ml > #Fx J eha B ~ 12 heparin e
g2z o g3 4CT 1 2000xg s 10 4 48074 3l b & dhplasmas £ 4e » 2 % 4% 2 acetonitrile
22 plasma “ i & 5 3t 4°C T 12 2900xg Hres 10 448 0 113 ",% B0 0 Bl iR 045 um g g
Jafs o 17 HPLC A 47 o WA EM I mR bt o e R i 20 HRe - %11 6 & <9 Kit{73
o RHT5E .

)i +7 %

F %% %+ Cheng % (2002)4r #(2003) ¢ j# > pci% 47 % std CMA/100 microinjection pump
(CMA/Microdialysis AB Co. Sweden) > #ici% 47 4+ > CMA/140 microfraction collector (CMA/Microdialysis
AB Co. Sweden) 2= o § % 4 W| B~ = f 7_ i lignan compound /% f3*+ 2 12 5 #-k? > 2§ & 30 mg/ml >
g8 £ 1 30 mg/kg BW 3 lignan compounds » ## 3 # 7% 1 e 5V E ~ 4 0 B
Mp oo “,/TT vUE iR e N HEE bR Al > TR 9 BGR T s B0 45 45(GE 15 % (cut-off at nominal
monocular mass of 13,000)%) 10 mm )d $F# "% ¥ » » #:iE + < % » ¥ 12 (Anticoagulant citrate dextroses
solution, ACD solution (citric acid 3.5 mM, sodium citrate 7.5 mM, dextrose 13.6 mM):& {7 /& ;x(2.7
uUmin) - % 10 A 484c B 1 5492 » 3~ 20 pl 7 HPLC 245 £ ek 9 [ fF o I 57 4 (e 4 {1 »
Mg i 0 I iRIPE ¢ lignan compounds E| E o F B KL it s 9 B P o PE-10 F 4P
o R ST E (B9 7 cm) T 2 Ringer’s solution i {7 i (2. 7ul/min) > & 10 4 48T f -
F 547 0 P20l 7 HPLC A 47 » £ e $ O/} B o rOR4F iR s Je B % 6 RGTEI% R P8 2 54
RL TG MR W6 LA G BTk R TIE

€)e= R iRzl b I &
%% Cheng % (2002) {-#£(2003)¢> 2 » dxpci% 45 8 4°(F )W RIFF » 5 £ & B lignan compound **

)

=~ o B P 2wz (in vivo recovery)  #-% F = #&7% I+ 2_JfF lignan compound 9 /it % (ACD solution



2« Ringer’s solution> )k & % 0.5~1~5 ug/ml) > & %] 12 CMA/100 microdialysis pump » 7 i& 2.7 pl/min »
/gﬂ; N 2%(‘2;1 *ﬁ’ i%'l'(';ﬁi) o i I%;—'ifé(,l‘ - kk\’]fgv x E_’q#tf ![L('F ) <] 1 /] Eﬁ)[ﬂl”? ¢ HPLC ,ﬁ ol lignan

COl’IlpOLlIldS ]’é_"_ = ‘:_:' ﬁ‘\{ “‘m L4 ﬁ IN‘ Fﬁ m% /% )i (C perfusate)fr‘—ﬁ ‘%q_ /IQ /PJ s m/k }i (C dla]ysate) ’ "E 3&/{%3 "I"? é‘L

ﬁj

(¢ ) 3| lignan compounds 2. ~ ¢ B P w T F Lt

Recovery invivo™ (C perfusate = C dialysate / C perfusate)

P 6 &L BEETREE ) RETHE - T R B o9 N BB 4 S ik R 2
ES

6. Z J sesaminol 2 sesaminol triglucoside % 4~ # 4 £ iR 2
(1)@ %k o ;% 2. sesaminol % sesaminol triglucoside ¥ < 5 B 2_

LW E~ 100 pl 2 Z 8w jf( v de o~ 100 wl 2 FER (510 ~50 = 100 pg/ml) 2. sesaminol %
sesaminol triglucoside ;3 /% 2 100 ul 2. Hesperetin %3 % » MR T B LR & 3 f B0 FoE 4
T ™ 8000 x g &rw 10 448 Pt ik » WD 2 frfe en B K B 2 RBRR BT RIURDA AT
7o F B~ 100 pul 2o % ko 4rr 100 # FER (510 ~50 f= 100 pg/ml)2. sesaminol 2 sesaminol
triglucoside /3 7% 2 100 pul 2. Hesperetin £ 37% > MW ZF B iR & > £ 4°C 711 8000 xg #t
s 10 A48 0 Bt R R 0 {8 7] sesaminol £ sesaminol triglucoside fih-Rk ¥ 2 RIER R 5 3BT R AR
1p & 47~ 45  sesaminol % sesaminol triglucoside 7 x Jf: P wz % (Recovery) 2.3+ 5 2 j240T vt
x (%)= (IL 3 ¢ sesaminol 2 sesaminol triglucoside ¥+ 1% K2 f 4 & ff v / -k 7 sesaminol %
sesaminol trlglucoside HEE 2 A w ff) x 100 o
Q)% Etx @

F B %+ Liu %(1999)1r3#£(2003)7> ;2 » & %] B~ sesaminol % sesaminol triglucoside /% %>t 50%
propylene glycol # 12 & @ -k » L RpHFHEHE* £ > W FED 14T 42.6 - 88.9 mg/kg
BW 2. » < 9 BR8P - p PF 4% Umeda-Sacada % (1999)%= 3 2 % - -+ ¢ E3Y/# 8 {5 5 min~ 10min~
15min ~ 20 min ~ 25 min ~ 30 min ~ 45 min » 60 min ~ 90 min ~ 120 min ~ 180 min % 240 min FF# H k&
FRAF % g (140 B 23G 44 ER 0 44FF 2 4 F AL 02 heparin(200 [U/ ml) EJ2) > & 4k w 03 ml > B~F 2 5
itk & B 9% (heparin 200 TU/mL) 2 i s & § > 37 4°C T 12 2900xg 3w 10 & 45 0 B~ 01 ¢ &
RRE pR IR EAs - o A S K ehplasmac @ (6B 4o » 2 B B8 4F 2 acetonitrile ¥¥ plasma
AR & 0 3 4T 14 1000 rpm A 10 A48 0 1 % Fen [ Bl i AT 045 pm kB iR
HPLC ~ 47 » 11 8 j# 4k & lignan compound % ¢ feh+ v Bl 2 5 5 v R - 5 BHEF 6 &
v BGETRE% > RE THE o
Q)#F "RiL 5

9 5% %% Chen % (1997)~Cheng % (2002)'{?%{3(2003)57‘% i% 0 /> | B~ = f4 5 sesaminol % sesaminol
triglucoside ;% f%** 50% propylene glycol # 32 & B k3R » L Rypd ML+ £ 512 30~ 10.65



fr 88.9 mg/kg BW Z ¢ lignan compounds » ###%/3 &0 N E » < 0 BUREpN o RS L1y
pentobarbital S0mg/kg R &% 5 LIRS RS S 0 R0 @ f iR T LR 0 Bk dE
polyethylene ¢ i #-PE-50 # %! » 4%+ 7 sesaminol 2 sesaminol triglucoside 2 /3 84+ » @ 12 i&
7 AF IR 8 0 3 8415 > S min > 10min ~ 15min ~ 20 min ~ 25 min ~ 30 min ~ 45 min ~ 60 min ~ 90 min ~
120 min ~ 180 min % 240 min FFd H £ INF % w > & kL 0.3 ml > #4% d1 e ¥~ 12 heparin /ed2
W2 T B g o3t 4CT 12 2900xg Brs 10 A 4E 0 ot A Bt R fiplasmas £ 4e » 2 % 884 2 acetonitrile
22 plasma o (8 & » 3t 4°C T 12 2900xg g 10 4 45 0 11 2 fﬁ»w BBt i 045 pm g g
Jate » 7 HPLC A 45 « M FRIMTHREDA 0 R g e 20 FRE - FHM 6 &+ 0 B
oo RHT2E .

(4)sesaminol % sesaminol triglucoside # a4 ’]" 20 Fe X

d X% 3 64 sesaminol 2 sesaminol triglucoside 2. 4 32 & B K3 % o AR 5 100 mg/kg o L E 1S
10220 2 30 A48 1 24 G Ha 45 (%4094 3% (200 [U/ml heparin) B iB) i {7 %3 5
(R m e RUFFE L 0 B) > F SR 1 mlo BE2Z 08 R AR (FAFFBR (200
i.u/ml heparin) BJ&) > 3t 4 C T 12 2900 xg .o 10 4450 B~ 100 pl 2= ch v Ar o~ 100 pl 2
acetonitrile % 100 pl Hesperetin #2872 7% » W2 F B LR &4 ﬁ? F0 F o £ 4°C Tz 8000 xg
o 10 A4 B~F ik 0 (7R 2Tk Ap K 174 15 0 #-sesaminol 2 sesaminol triglucoside i 124
SLfEA R R ER D REF R ’I‘ # P 7 e PR B, sesaminol 2 sesaminol triglucoside 2_ Jk & o
TP 300l 2k o BHLCERES 0t 4°C T2 720 xg A 30 Ao B 30l 2 A
4v » 30l 2 acetonitrile % 30 pl 4-hydroxycoumarin #8#/37% > N EZF B xR E > L3 4°C T
r2 8000 xg Fr~ 10 44 B~ R iR o (78 k4P K 54 17 0 #-sesaminol % sesaminol triglucoside
HrEEZ2ZHFLAoF A0 KER T ’I\ #Y A PR RS AL sesaminol % sesaminol
triglucoside 2_ Jk & - sesaminol % sesaminol triglucoside % x- J]{’ P2 Few HRLEFanrtE 3 e L
v B EF (%) = (% sesaminol % sesaminol triglucoside k& — 7#F3Lfi sesaminol % sesaminol
triglucoside k& & )/ %%, sesaminol % sesaminol triglucoside & & x 100 °

(5)Z Fr lignan compounds # & 4% &

Lignan compounds &4 £ % # » €12 lignan compounds 1% &-fie & 6 B 7 F Jk & >t % it e 47
TR 2 EAF A 70 £ UL 52 lignan compounds (E ¥4 A & ff (TH] 0 2 Chem-Win T Y dic
8 i #t(Shuen-Hua Co., Taipei, Taiwan) 3+ % K% ® §F = 425 % 4p B % He(r) -

(6)&cds & 47

F S By R T E BT B E ol f L £ ot (meantS.D.) > & % ¢ % [ lignan compound Jk & &2 pF
¥ B % 2_ #cdg 12 WinNonlin(Pharsight Co., CA USA)#& 4 # 4 B3 B 2 B 303 548+ rd? > JEF 2 58
Bid4 F Sl

(7)Z Jfr lignan compounds *t = & &4 f 4% 52 p| 2



%+ Chen % (1997)4r#%(1999)c17 ;2 > 4| #* % & lignan compound ** + & &l ¥ ek B $pF ¥ i®

Bl RHE W& AT g F# (areaunder curve, AUC)» £ 1% T 238 5 0 & i@ lignan compound ** + & &
24 4% 5
(AUCo)p.o. / Dy p.o.
AP F = x100%
(AUC»)i.v. / Dy i.v.
(AUCo0)iv @ 17 P 2 7% 3 8445 % p] {7 2_ area under curve(AUC) &

(AUCw0)o = ™ v JR(E /)™ 3% 4L %P ¥ 2 area under curve(AUC) &
Doiv @ 12 P-if 2 0% 3 S35 28| £

DOpo ST RS 5\:&%%']%.

7.Z_ K lignan compounds *+ % & B e jT A iF & ',ft
(1) 7 &b 4
rizedd Sprague-Dawley + v Bl G 3@S% et o Ep PP AF PP (S0 SF) R0 F
SESERREET RS s Y o 4 RS adF 12 0] R R (12-hour light cycle)i¥ %+ 6 FF1 T T 6
o 2R a4 224 2°C 0 X %A $94 L A& (Purina 5001 rodent chow diet) % 4k-k o
(2) Bz A
a. ;R
%< Liu #(1999)fr Umeda-Sawada % (1999)s7 2 » & EH L+ £ > g g A& S 2
sesamol (100 mg/kg BW) ~ sesaminol triglucoside (500 mg/kg BW)% sesaminol (220 mg/kg BW) » < v &
REp o g @2 eh d A W3t | hr, 3hr, 6hr, Ohr fr 24hr & gk o = F 0L E)‘\ﬁ A i';iﬁi%‘ﬁ_ L Ed -0
oo BRI B G S [ s B TR o e U R E I F B i R 5

R o LS ES WPp 6810 RiEFR T RE T -

b.# b e R 2 B &
¥ % %% Umeda-Sawada % (1999) ~ de Boer(2005)F= #(2003) 7 j# -
Ie jjf :
S0 REP 2L 2 n B3 % 3 %4 (heparin 100 I[UmML)s3g g ¢ » 2% B &2 > 1
4 CT 3,500 xg Hres 10 A48 A D F A ’J( P T A20C Ak M B BT Tf: ? sesamol -
sesaminol triglucoside ~ sesaminol % H X3 A& 3k & 2P| T

ILHE

>
©

o=
o4y
¢
=
ne
i

~ =~ i

BT 2% ;ﬁa@' %1 0.9% 414 ﬁ,k;?‘—;;tgg , ,Bg_g_ » & OANARIHEK Y > WiE R
B0 080°C ki R 0 L A



ML RRERRN IS o S r AL S Bk IS (polytron) 3B B AR S M P g BN o
LA 4% 3500 rpm Few o PCH b e o B F F eREciS 0 £ 0 0IN BR RS 3 ik (pH S.0) L F 3
1 ml> % 045 um g is > 7 HPLC » 47 » &P &£ %K £ ¥ sesamol ~ sesaminol triglucoside %
sesaminol 7 & -
() #%
a.f 17
%% Chen(1997)fr Liu %(1999)=1= 2 » 145 bt £ 3 5 * £ > 12 ¥ i 4 & sesamol (100 mg/kg
BW) ~ sesaminol triglucoside(500 mg/kg BW)% sesaminol (220 mg/kg BW) » < v B f2 ] o & 8 {5 e
v B A %4z f 0~4 hr, 4~8 hr, 8~12 hr, 12~16 hr fr 16~24hr £ “,%i EREAL o KB A K3
RIFATELL > B R R FL A ANPREETL R QRE LR RAcREe 4%
kA R ET L AL -
B BB E L R 8 RE T EA P AG 4 T EE(QI0 RAFHm) § 7R
P SR FE P18 30 A 4180 e 5 3500 rpm A o B H F R S F F eRicfs 0 £ 12 0N
ipp s gk (pH 5.00€ % 2 1 mlo 5 045 um Jo'iBiais > T HPLC 247 > B2 RE L T ¥
sesamol ~ sesaminol triglucoside * sesaminol €7 % & o * & B3t % sesamol w L e 2hr £ i v 9

B FHI 684y RiE iRk LB T

b. A & 41
%+ Chen(1997)4r Liu % (1999)= j2 > {3 d 4 £ 4 5 * £ > 12 § /B4 & sesamol (100 mg/kg
BW) ~ sesaminol triglucoside (500 mg/kg BW)% sesaminol (220 mg/kg BW) » < v B8P o j§ 5 {5
~ g B4 B 0~4 hr, 4~8 hr, 8~12 hr, 12~16 hr = 16~24hr “,% 28 wEB R o FRiR T A
W 2 FRife e B AT B AT Frite o #-E  Eo o & 2. FRite /o B ERIEMAm) £ 74 KiE2 “,f 'k
2o
Pob R Bl B T A ka2 < 9 BURIR > L 0N FR RS 3 ik (pH 5.0) L F 3 1 ml > 5 0.45
um o 8 g {6 0 17 HPLC & 47 > iRl & % & /i ¢ sesamol 677 & o ~ & B*™ % sesamol ~ sesaminol
triglucoside * sesaminol # L jc f 2hr fig (¥ 0 R - F % 6 &+ 0 BB s K2 L0 o
(4)¥: %2 # sesamol ~ sesaminol triglucoside % sesaminol 2. T_&
a.p o A& sesamol ~ sesaminol triglucoside * sesaminol 2. T_&
A 5B~ 100uL & He 482 4 ~ SOuL 0.1N i fit 5 6773 7% (pH 5.0)~50uL Fudfi s fi£(200 mg/mL) 2 0.IN
WAL > £ 02 250 ul § 7 *=(F M % 5 Hesperetin 2.0pug/mL) 5 B~ > 5 2 F 5 B{8 10 A 4518 0 Mo
# 10000xg s 10 ~ 48 > B8 bR 0 S F FoRdcts 0 R MY BEAF I Imlo 045 pm gt g
f¢ » 7 HPLC 4 47 °

b. sesamol ~ sesaminol triglucoside # sesaminol 2. sulfates Z_%& (Hsiu, 2001)
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~ BB~ 100pL & &4 > 4c ~ 50uL 1000 units/mL sulfatase (73 >+ 0.1N fif fk 5 #7% 2 ) 2 S0pL 43
w fE(200 mg/mL): e AR &8> 3 3T CLER-KIFRT 1o F g &is 4 » 20uL0.1IN B AL >
£ 02 250uL § 7 U=(z p R 5 Hesperetin 2.0 pg/mL)E B~ » SR F 5 P18 10 A 458 » g i
10000xg Zgs 10 & 48> BB b i - 5§ FeRdcte M BLF D 1ml 5045 pm g "8 g (s >
# HPLC 4 47 °
c. sesamol ~ sesaminol triglucoside %2 sesaminol 2. glucuronides 2. &_% (Hsiu, 2001)

BB~ 100 uL & %8 > 4c > 50 puL 1000 units/mL B-glucuronidase (i% ** 0.1N ﬁF fe i 5 iR ) %
50uL Fudf i fe(200 mg/mL) > v 2R £ 18 > 3 3T C 2B K B 1/ e F RS > 4~ 20Ul
0.IN #ps > £ 12 250 ul § 7 *2(7 P %% % Hesperetin 2.0ug/mL) 5 B~ > 5 B 7 X B~18 10 & 458 > 1Y
B 45 10000xg 3 10 448 0 BoH P ik o 5§ FoeRdcts 0 F MY BAF I 1ml e 5 045 pm gt
iR is > 7 HPLC A 47 o
d. B > ik AR K 47 iE &2

I_F_T%‘« ® sesamol ~ sesaminol triglucoside % sesaminol ¥ 4T 3 Jp] T_

A BB 100 pl 2o 38 SRR o de r 100 ul A ek R (62.5 2125 {250 pg/ml) 2. sesamol
sesaminol triglucoside # sesaminol ;% ;% 2 100 ul 2. Hesperetin #8/37% > MEF B v imR &3 f e
v £ 4°C T 8000 x g e 10 448 0 Pt ik 0 i 3 sesamol ~ sesaminol triglucoside %
sesaminol f e g 2 ARIER R 0 BT F ATRAP K AT A AT o ¥ B 100 pl 2 ok o der 100l A Rk
B (62.5~125 4= 250 pg/ml)2 sesamol ~ sesaminol triglucoside % sesaminol ;% ;% 2 100 pl 2. Hesperetin
TEAZR S NRFTELFRLE L 4°C 712 8000 xg #rew 10 ~ 450 B~ KR o {7 | sesamol
sesaminol triglucoside % sesaminol .44 -k ¥ 2 &2 7% 5 38 {7 3 2% 48 & 47 4 17 © sesamol ~ sesaminol
triglucoside # sesaminol % s 3f( P wdeF (Recovery) 2.3HE 2 40T v e F (%) = (! B RID iR
sesamol ~ sesaminol triglucoside # sesaminol ¥fp &2 5.2 ff &~ & ¢ / ¥ k¢ sesamol ~ sesaminol
triglucoside # sesaminol ¥ p &2 5.2 4 & ) x 100 o

L& & %2 8T o473 2 2_Farc

P~ 0.20.39:0.78~1.56~3.13~6.25~12.5 4= 25 pg/ml ~ i)k & 2. sesamol ~ sesaminol triglucoside
% sesaminol ¥ 23 % 38 17 B 2R AP & 17 4 170 #1842 1235k B (Cnom) ¥4~ & ## (peak area) i
B > 12 fs"xl'li*_‘?"ﬁp?ié FEHE N2 A ke ()

Tz sesamol ~ sesaminol triglucoside % sesaminol ##3 7% 2.~ 5 & fF p ) (intra-day) % £ P
R (inter-day) 2. &R 2 LM > 2Bk - PP 22 k2P ° #HABFFERDEERZR

= BHRAEFLST o M RE B R R (precision) frbFEtE (accuracy) o HF B B fob Fait e WL g
2 % #c (coefficient of variation (% CV) % A | ~ v (% bias) %77 o LA WK~ BIEHER
(Cnom) #riRlfF 2 ff#~ & ff > Hw HRAHG FrELwfF> &£ 7 RAFRER L £ Bk
B2 - BHRATEZFEER AR E L ER2 T5E (Cobs) frik# i (SD)> £ E7 %8 ¥k
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(CV (%) =(SD/ Cobs) x 100) % i £ p 4 +* (bias (%) = ((Cobs — Cnom) / Cnom) x 100) o % £ % #c2
M A A R £15% P o AT AR RRFERIN 2R R O REELT EX 5o
IT1.3R 2 % 2%

F
TN

l'ﬂ"

¥ R PomiR 20pL &~ B 7 IH{:/&#E%}*%?*TO%*%“*P WA IJ?*’L?};@
Phenomenex = 7 %% 2. Luna C18 (20 mm id x 250 mm, 5 um particle size) ; /i : Iml/min ; ¥ iP|s
£ 1290 nm

-~

(a) Sesamol & +7 if i+ 1 i* & % A ‘methanol/H,O = 50:50 (v/v)> &5 4 4 |23 4¢ T methanol /H,O
=80:20 (v/v) > 10 4 45 &3 4e T methanol /HO = 100:0 (v/v) ; 7ki& : lml/min ; #& B4 & ¢
290 nm -

(b) Sesaminol triglucoside % sesaminol (PF%g ~ T %K ~ & ~ W ERZ )R 4708 2 L PRI R G
methanol/H,O = 40:60(v/v) » &5 4 48 p {23 4e T methanol /H,O = 80:20 (v/v) > 10 ~ & p 4
3 4r 2 methanol /H,O = 100:0 (v/v) °

(c) Sesaminol triglucoside % sesaminol (-] % ~7 %~ = % % B %)k 7% i 1" 3% | - methanol/H,O
= 40:60(v/v) » 1 20 A~ 4 S5 4 T methanol /HyO = 80:20 (v/v) > 21 & 45 SUMH 4 3
methanol /H,O = 100:0 (v/v) °

IV.E i
S K AR Bk 20uL Lo BoRi AR AT Ao AT e WA A F i £ W
Phenomenex = # %% 2. Luna C18 (20 mm id x 250 mm, 5um particle size) ; 7wi& : 1ml/min ; # B

A E 1290 nm o
Sesamol & 47 i% 2 :i* #£73 & : methanol/H,O = 40:60 (v/v) > {15 4 48 5|23 4 T methanol /H,O
=70:30 (v/v) » 16 A &k S 1H 40 T methanol /H,0 = 100:0 (v/v) °
Sesaminol triglucoside % sesaminol & 47 i% i+ @ % & 7% | : methanol/H,O = 20:80(v/v) » 25 » 45
M A3 40 2 methanol /H,0 = 100:0 (v/v) ©
V.
bR R AR 0 F P 20pl o~ BomacrAp TR AL e BT WA AP 2 W
Phenomenex = # %% 2. Luna C18 (20 mm id x 250 mm, 5um particle size) ; ; 7wi&  lml/min ; & B]A
£ 1290 nm -
Sesamol & 17 i% i+ : % %73 & - methanol/H,O = 30:70 (v/v) > & 15 & 48 523 4c 2 methanol /H,0O
=40:60 (v/v) » 19 & 48 MK 4 T methanol /H,O = 100:0 (v/v) o
Sesaminol triglucoside % sesaminol & 17 i%  : 7 373 &) . methanol/H,O = 20:80(v/v) » 25 4~ 4&
P SMEH e T methanol /H,O = 100:0 (v/v) ©
NGRS Bk
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%4 de Boer(2005) * i £ e i 4 Mt i R S0 B 0.0g ke~ 4 mL Tris-HCI # 8773
7% (50mmol/L > pH 7.4)3 1132 » B~ 0.1mL 35§ % 4c » 5mL 2_ 3% Drabkin’s ##| 2 Brij-35 i3 %
(RANDOX) ¥ » 8 353 {5 » 244 % 10000xg s 10 2 48 0 114 K6 K 3h2 1t & Jhie {7 4 45
¥ RIAE D 540nm o R IZ4oT

K3(Fe(CN)s) KCN
Hbz H ji74 4 — methemoglobin — cyanomethemoglobin
PHY AL F PR B AT N LR REL 2 F FEMHD ) 2 T E
2% 7 2 (Hb piooa) 2 fﬁ(fblood = Hb issue/ Hb prooa) © =% E'.%“« PEREFERTE S AR S Con=Cootr
fbloodxcplasma » Cootal é‘ ‘—E'—%L’ T 4”’ ﬁv&% ’ plasma I 'j]% 7 f:‘g*" /%)i fblood ) r' ‘—E'—“T%“ 4 7B (LR

LS 8 Sk

8.+ El48 M Sesaminol ~ Sesaminol triglucoside i #4 2. LC/MS/MS 2 HPLC 4 7
(1) & 30 i e
Bed b s R R 200l L BoCR R AT ER RIS WA NE S 2R
Phenomenex = # %% 2. Luna C18 (20 mm id x 250 mm, 5um particle size) ; * #% 7% | : methanol/H,O =
40:60 (v/v) > 120 4~ 48 SI23H 4 T methanol /H,0 = 80:20 (v/v) > 21 A 48 HM3H 4r T methanol /H,O
=100:0 (v/v) ; i3 © 1ml/min ; #BlA £ 290 nm °
Q)& i 2 Kk
Beb R R iR Popik 20Ul R o Bomac i Ap R et e BAroEE D lA Al e s AW

Phenomenex = # %% 2. Luna C18 (20 mm id x 250 mm, 5um particle size) ; * #%:% & : methanol/H,0 =
20:80 (v/v) > %25 & 48 S 4 I methanol /H,O = 100:0 (v/v)iii# @ Iml/min ; B4 & 290 nm o

9.Sesaminol ~ Sesaminol triglucoside % sesamol 2. § % if H#t & SifE 238 %
(Dt s el
%% % B % & (U.S.Pharmacopeia, 2006) » fic ¥ = j* 4o :B~ 2.0 g sodium chloride 2 3.2 g pepsin » 4t
%> 7.0mL hydrochloric acid 4¢-k I 1000 mL » % 2% pH I 1.2 -
QtH s e pe Wl
% 4 % B % £ (U.S.Pharmacopeia, 2006) > fic & > j* 4o F : B~ 6.8 g potassium dihydrogen
orthophosphate ;% *+ 250 mL -k /% » #¢ 77 mL 0.2 N sodium hydroxide # 500 mL -k % » 4 > 10g
pancreatin > 14 0.2N NaOH 2 HCl # &3 /% pH % 6.8 -

()% o i HH s AR R
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# &% ImM % 0.5mM(Sesaminol ~ Sesaminol triglucoside # sesamol) > 4 %]12 DMSO ~ 4 32 & % -k

7% f% > 4¢3 10mL Simulated gastric fluid # Simulated intestinal fluids(Z % k& 5 ImM % 0.5mM) >
37Cr B (F BREHPERL G 50,5, 15,30, 60,120, 180, 240, 360, 540 min )

10.~ BVFBRAR & % Sk SR

%+ Nakai (2003) > S9 (* E3F%pE %) #f 51+ (MgCl, - 6H,0 (8 pmol) ~ KCI (33 pmol)

D-glucose-6-phosphate (5 umol) ~ NADPH (4 umol) ~ Na,HPO,4 (100 pmol)% NaH,PO4 (100 umol)) raqc

9 (v/v) » #& & 0.1 uM (Sesaminol ~ Sesaminol triglucoside 2 sesamol) » 4 %12 DMSO ~ 4 12 & B -3

f2 03l 37 CH A4 0 &~ B3 60120 ~240 2 360 min B~ (ImL) » B~ 100uL %% & &% 4c ~ 3 248

TERLE SN

11.Sesamol ~ Sesaminol triglucoside = &% p ¥ ¥ A 4 2 7 7
(D7 5 A~ &
BT RT B P EFRB ALY BEHE o % AL superoxide
dismutase % catalase » &7 #-F § f3Hm = o T ARERHERH LK FH 0 B FRER
i rid S A b Bl o 44 Kawata % (1991)fr Chen(1999)e77 % » 11 = § i pliF ﬁ <~ B
Wi 23| >~N a5 PRSP F4 10g 4 » 100 mL 0.1mM phosphate buffer (pH 7.3)# -3 » CO,
FOH O OVRE RETIE WAL B Y RERFR -
(2)Sesamol 2 Sesaminol triglucoside ** 5 % F# ¢ HHA F 2 7 7
%4 7 % %+ Kawata % (1991)fr Chen(1999)= % » £ B~ 50mL < v &7 % FHERFRA

W RT3 L FHLP 0 £ & 4 » 3.5umole 2 Sesamol % Sesaminol triglucoside » #-3& & 3+ 37°C
RRE &4 B A > d 2 Sesamol 2 Sesaminol triglucoside ¥ v F17 % FHHEH £ FFF T+ T > 44
A2 ABHAPRE- HAABH, AT - FEBA S (Hollman etal, 1997) 0 #1047 %32 % 24 )
B i B 0 R de r 150 mL e FRE R F 10 A 4875 0 1A 1 3500 rpm g > B A
FRikEEI At P ALY R X 045 pm R "B iR {8 0 (7 HPLC 4 47 & 2 HPLC L % Sesamol

% Sesaminol triglucoside (it FA F» » B GHFTT o

12.Sesamol ~ Sesaminol triglucoside * %8 & if % p *,;é‘]'%i KBRS 27y

%+ Xie ¥ % (2003)% Wang ¥ 4 (2000)> ;2 B4 > A R E T p HEUAG > s ik é;é—'ﬁ:—. [
PNR it E o B S5g A7 & i7 22 100mL GAM (General anaerobic medium)#2 & AR & > @ #% = HIB
(Human Intestinal Bacterial);® & $= » £ % 4c » umole 2. Sesamol % Sesaminol triglucoside > ** 37°C /iR ¥ ¥
AP RAE-S R UL T RBEEfRBRE i O.I%ﬁﬁﬁii%ﬁ)gﬁki = o B iRk EgLACis o B T
AR A 3 33 ke % 0 i 17 Diaion HP-20 ¢ 4k 45 > & B 3 35 -k ~ 509% 7 fR-Kiz e 2 1009% °
fediRiEmde» 50% 7 fR-kiaie % 100% @ f3i% k™4 & & & > 2 {7 Sephadex LH-20 "‘g' k47 0
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60% *® ﬁ? }\/p REFFER > BH 1{% (o Bk kA ﬂﬂ,L §cis o £ SephadeX LH-20 &= ’P. ’]‘L)é] 37 5 12 50
967 FE-kipiRi 74k o fc b B A 15-35 4 > 12 ODS ¥ i 7 S 34 % 1+ > 2 LO/MS/MS 2 NMR i {3
e o

13.Sesamol % lignan it & # 2. GC-MS j74 it

%% Liu (2006) 4 47> ;2 » ImL Sesamol /i t% & 4c » 2 mL 0.1 mol/L fip pl % % ik (pH 4.5) > 2 4
» phasell ¥ % 250 pL B-glucuronidase (2500unit) 2 250 pL sulfatase (1000unit) » T 4v 100pl Fu3%k o f&
(200mg/mL)> e 2R & 1> 3 3TC2 R RIFRTABF B2Z 1/ F-F RS &S 5d F4p5B(SPE
C18-0OH, Varian Co.) » % 2 5mL chloroform:methanol (1:1, v:v) » £ ™2 5SmL methanol i*# % SmL 2 #+
kit #e A SPE KR B F KRR SR ~» FARE KR oL SmL 2 33 kv & (80 £ 2 4mL methanol
mRITE S E FoRdcie o Iml P AR 0 27 GC-MS 472 it F i © Sesamol i R &4 » 100
uL Tri-sil reagent ** 60°C & fis 30 4 &e% 7 4c 100 WL BSA P @ ™ F Jig 12 [ o fim 2 1 (8 10 f vRife
I4e ~ 100ul & & % o
1.GC/MS % 47 i% i+

%% Liu (2006)4 47 = i > % MAgilent> 7 ® i 2. 68905 48 & 7 k225973 1 3# &Rk % » MHP-55 ‘w
# (25 m x 0.12 mm i.d. x 0.25-mm film thickness)i& {7 4 45 » # B if & 4o #73if  carrier gas (helium) 1
mL/min ~ %488 & (7 4> & 100°C T g7l 4 480 1225 C/min® j§ :# 5 > 28 3 280 'C L ##717~ 4&) ~ injection
port ;& & 250 °C ~ion source ;¥ &230 C% Interface ;8 %280 °C ~ 4+ it it £70eV > %?:E_a‘%ﬁ?% #150-700

amu e°

14.~ Bl %8 p Sesaminol ~ Sesaminol triglucoside * #4 2. LC/MS/MS 2 HPLC 4~ #7
(1) & 35
Wl it e wﬁ » Bl 20Ul iLr B ki AR AT E L o KT R WA F D 2R
Phenomenex = # %% 2. Luna C18 (20 mm id x 250 mm, 5 pum particle size) ; i* # ;4 #| : methanol/H,0 =
40:60 (v/v) » 0 % 48
=100:0 (v/v) 5 7xiE : 1ml/min ; ¥ BA & 290 nm -
()& T2 Fre
Ve R UR AR PR 2000 L~ B AR AR AT L e AT WE A E R 2R
Phenomenex = # %% 2. Luna C18 (20 mm id x 250 mm, 5 pum particle size) ; i* # ;%4 #| : methanol/H,O =
20:80 (v/v) > %25 & 4B SEH 4 T methanol /H,O = 100:0 (v/v)iii#E © Iml/min ; # B4 & 290 nm -
a. Sesaminol triglucoside LC/MS/MS i% i+
% WThermo = # #:% 2 Finnigan LCQ - 1/ Electrospray ionization (ESI) § & $C3% #& iR » & B 1%

A 4 T methanol /H,O = 80:20 (v/v) » 21 4 48 |23 4 T methanol /H,O

% 4o 73 1 Source Voltage (3.94 kV) ~ Source Current (6.15 uA) ~ Sheath Gas Flow Rate (34.57 a.u.) ~
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Capillary Voltage(-9.52 V) ~ Capillary Temp (200.10°C) ~ Tube Lens Voltage (-30.00 V)
b. Sesaminol LC/MS/MSi% i
% W Thermo = # #l 1 2_ Finnigan LCQ » 1 Electrospray ionization (ESI) § & #-3% #& 8] » & p) i 2
4o #7rit ¢ Source Voltage (3.53 kV) ~ Source Current (6.15 uA) ~ Sheath Gas Flow Rate (29.44 a.u.) ~
Capillary Voltage(-3.44 V) ~ Capillary Temp (200.30°C) ~ Tube Lens Voltage (-40.00 V) -

N i

(- )sesaminol triglucoside % B~¢* % &

4§ %% sesaminol triglucoside p {7 5B~ f # » R MR VR T A Y R¥EL £ 75 (2940 %)

I (3.693 %) > #5580 %7 pR-kip e 3 A 202 1000 ml 22 20 % ~ 40 % ~ 60 %% 100 % ° f%
TR IR B AR D MR XAD-2 ¢ 42(2.5 cmid x 100 cm) & 47 ® 4 0 riE 5 0.8
ml/min > # 16mljc - ¢ » BIH 200 nm vk @ » H K 47 Bl4oB] 3 #7on o B2 IR IR D2 5
Frufcd v@e RAd > A8 5 Frl ~Fr2~Fr3 2 Frd > Fr3 % A 47 2. % »ic i 40 & 47 B 4o @) 4 47
F(HFEFARY ) d S RF 5010 & lignan glycosides # » 12 sesaminol triglucoside - jz ik %% & f#
Box S RI4A S Frlo 3B H 5 20 %7 f-kigie 3 BlY ¥ SR AP IRERF o TR &
Bl 2 F TR 0~20 245 - B 4B 5 Fr2» W33 & 5 40 %7 330k > soja 8 R 24
TR S 2048+ o Bl 4C 5 Fr3» W3a A 5 60 %7 fe-kigik > #rivd ke F 5 2 & lignan
glycosides % sesaminol triglucoside - B] 4D 5 Frd > * 3 3& 5 100 967 f% > BBl 5w gl 8
% > & lignan glycoside ° ¢ }t % % ¥ Fv > sesaminol triglycoside = %4 d1 3>+ Fr3 o

A AT H K A2 47 lignan glycosides 2 * % > 4o Bl SA 7o 0 5 A (2001)4 45 > /2 > sesaminol
triglycoside fiF §PF [ & 37 A 455 P Bl o B] 5B #7oF 5 3 4R (R (2001)4 452 % > Azdedodp 5
i%/-k=60/40 (v/v) » 730 & 4& P SR 4 3 7 A2/-R=T76/24 (v/v) > 7iid & 1 ml/min - ¥ R4 & 5 290 nm ©
BISAY » GF GRS 372487 PESIGLE > ARSBY § afdmR e B fe % o

#-XAD-2 F 48 % A~ 4 Fr3 o g A F 1% it sesaminol triglycoside > #-7 & )k & 2. sesaminol
triglucoside (7~500 pg/ml)s v 4o » iz 5 3t 3 j2 20 F i e 4p & 47 65 2 40 0 A 45 Mo Tl 2o s Tk
FHER (TR 2 REEEY R 4250 (y=1.22327x10%+4.1977x10% 5 1°=0.9996 ) » £ 1 * p 4Ei2 » %
e 80 %7 FRdE X4+ (39.62 mg/ gseed) 2 HPLC 4 47 Bl ¥ sesaminol triglucoside =ik & & f§ >
TR g P s W ) sesaminol triglucoside i & # 2 £ (3.246 mg/g seed ) °

BIOARY RS AAT N RPN R BT Z R S p Rt > BY D RiET B

B~ FRAECR AP REEKHAE LT P FRML B 2 A kB b L3 ME L

® sesaminol triglucoside 7z £ % 3.246 mg/g seed » 1 & &k B 2hig {7 > k¥ F 4 0 sesaminol triglucoside
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oS Sk £ G 288nm o Ao Ble for 0 TR R % & Katsuzaki(1994) % it #-%_sesaminol triglucoside 4+

i

(= )sesamol # 1~ 4 F S8R T
L. & Tf: ? sesamol 2 B ;AR K 4T A 4T %

LA FERITERY 2 BAURAPR AT A ITIE R T o doBl- #7570 sesamol 1 B2 M F T PTG
A 75 A48 pHEE E (4-hydroxycoumarin) 2. A F TR G A 6.5 A4 AL
¥ ssesamol A NI PFRT Y A ’]\" pPARS R A ES 2 ﬁ]%%ﬁé}" » sesamol &
LIS Bff"’"”ﬂn.’»t‘ PELFE
2. Jf: sesamol 4 177 /2 2 Fgid

wa JE 7 sesamol A 477 iE 5T AL REALLE AT LM ALL 0 #-sesamol R IFE % (100
50~10~5~ 1~05~0.1 ~0.05pug/ml)teF p 2. F p¥ ¥ (intra-day) 2 & P (inter-day) ' % »zi% 49 &
7R A ITERER R o T A BT A2 E 8 (%CV) 2 # i (%bias)

A (%CV)=(H 2 i £/ 327k &) 100

B rz i (%bias)=[(L 3=k R —E F ER)ZE F EAR]*100

DA Y Ak - 4 e 0.05~100 pg/ml 2k RIR 2 fEE ¥ 5 A2 0 £ G
RAF2 MM A (P>0.999) 0 3t B R (intraday) 2 B p R (inter-day) A 452 % B % (CV %)
2 L vt (bias %) 3503 15% 0 &4 B AR (precision) % #FEE (accuracy) # ¥ X 2
FER
3. o Tf: ¥ sesamol 2_Htit 47E W F

PEEATHE R P TS WA IR  PE TR F R EF RIS T e Rk R > Ft ar R F R
ook E e i LY TRV e gkR TE @ mﬂ% o % TR
(calibration) > 1 & #-fcif 47 P SR lcdp £ 14 o BT ER E e R kR B ¥ 1w T 5 (recovery)
R fen 4 B enfcF B 0 o AT e PR A5 BATR Y R TR AR 8 ST i B
hikn ?}&&L vb & (Zetterstrom et al., 1982) o

AR B L JE sesamol 2t 0.5~5 2 50 pg/ml 2 kAT o ded o a0  SFRIE v TS A B 5 107
+£10% 110+ 13% % 111£6% > TiHwieF 5 110210% > F A2 R ER T2 wigF » ¥ & %
P2 FAR oM EELATR f}f\ft’ sesamol 2. Wiz F A FE R 2 e m e o
4. ¥ sesamol Ik & $FPE R 2 B %

H ﬁf\”‘ sesamol k& PR 2 it W L ER A ot 0 d PB4 S sesamol {50 7 iR ALY
30> 100 & 300 mg/kg 2. & & ° 4cB = 77 0 & ’JJ{T“ sesamol kB 354 % - B4k w BL (2.5 min)
el B ?j{ft‘ BRBER RBRFUEFFHFF R > P ARE L EAR Y AT RpIT T T2 48EF -
L hp A BHET > AGHEF 90 441 £ Y RATHS M0 R 48T (0.05 pg/mL) o b
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BAE (300mg/mL) T > B %% 180 A48 4 3 28 4&*2 (0.05 ug/mL) °

T A 30 mg/kg 2 HE (S 0 deBlZ AT 0 ﬂf\?“ sesamol JE R MEREREFEF T >
HTrg 2 ARRpE B S F R Eor B EF 00 A4B15 0 B0 Mt L2 48T (0.05 pg/mL) -

5. Sesamol 2. E 4§ 4 &

Bré4 Bl dE- Ry SERF YT viIrL hEEFEe o
- K L E e 45 kAR Y AT 6 (arca under the concentration-time curve ¢ #5® AUC) ~ £
% ¥ (half-life » ‘ﬁfﬁ, ti) B E B ? ERECn) EExdo? ERTEIFR(Th) % - AUC 4. %2
PRARFHERT O RTHLTRZGF S tip 27 EF DR AL RS - LAF R

ﬁ*{%«#’wjﬁ ERE M- LarZ npE R AR RGN T o E R F 2GR RS
(Statistic moment theory)#7 % ! (Yamaoka et al., 1978) -

MRS FEA&S 300100 2 300 mgkg 2 HE ek 2 40T ok R B FRR (Co) A
Wi 11.2+£620222+73 2 60.5+14.0 pg/ml > SgHE 2 H4vd R4 5 Ew ;”f]{f“ BB ERZEFR
(Thax) # %W 5 2.08+02°342+1.24 2 333+137min> ¢ 5% &7 sesamol * 5 % if 2 S itik
Sl P BABART I EAEFLR B LEY (tp) A B 5 943+4335132+49 2
11.1 £2.4min> % 7 sesamol 7A%gp i:}ék‘,f} FOZBAMEANRT YT EEFALAR 0 5]{”’ kR ¥
PR W ST 2 G A5 (AUC) A 8% 1104700 4434150 2 1140 + 360 min pg/ml » %64 £ 2 # ¢
B 4e §ﬂ.’I< ERHPERFY RT 2 mf“’f'l’?‘?' (AUC/Dose) % 4| 7 3.66+234>443+1.50 %
382+121min/l> = BHE Lzt P BB F AR o U SR T sesamol fptHEFFIP 0 T AL
ERF- 278 ORI 3

G #RES 30mgkg 2 A B & Y RFIER (Coo)s 388168 pg/ml > F4 2 % 4
(tir) = 153+58min- & ¢ RRHPEF 2 ¥ A7 6 ff (AUC) & 343+96 min pg/ml > & 5 ¥ ik
B G RT 2 6 fitg AR (AUC/Dose) & 11.4+3.2min/l «

(=) sesaminol ~ sesaminol triglucoside % 4~ & # £ 2 #cip| Z_

1. 52 BN w o

4 B Z_ sesaminol ~ sesaminol triglucoside ** 5~ 10~50 2 100 ug/ml = BER T > A R
ZRPN we o BRdrd et o A RZHPAwTF > 251050 % 100 pg/ml = BERT o
TrF T Es w5 103+0.15%% 88.08 £0.32% -
2.5 jf: ? sesaminol ~ sesaminol triglucoside 2. &4 #> 4 H 2 H v jJR4 H# ¥ | * 5

& d v JR¥% A sesaminol triglucoside (88.9mg/kg) ~ sesaminol (42.6 mg/kg)z & & {5 » Bl 2
sesaminol triglucoside ~ sesaminol % x 3]{’7\ ER > HELd 4 B by N8 > B RN AT o

£ BB ER (Coe) 295 018140002 2 0.7+ 0204pg/ml » £ 2 e i e 1 i 3

PR BERZ R (Th) 4 %5 417 £ 204 %2 10min > * % % & 7 sesaminol triglucoside -
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sesaminol ** i i 2 Seik s i BH L R (tp) A W5 10222+ 355 2 29.89 £ 7.96 min >
Z 5+ sesaminol 7§48 p 2 3t "f #2 sesaminol triglucoside 2-:# > 2 12 sesamol + H {5 = "F*f TP % ;
sesaminol triglucoside ~ sesaminol 7 s J‘f{ PERHERY RT 20 M (AUC) A% 5 172+277 %
17.6 + 7.56min pg/ml 5 s 4 ¢ kR HEER ¥ AT 25 5% AR (AUC/Dose) 4 5% 0.19 + 0.03
% 0.413£0.177 min/l »

&d % %4 sesaminol triglucoside (88.9 mg/kg) ~ sesaminol(10.65 mg/kg)z. | £ 15 » = Jf: P

BER (Cow) A %5 1592 17.7% 0.242£0.04 pg/ml> 7t L gp i e F 4 Jh 2 SRR F £ 5 1550%

TROERE > AR REF LRI (tp) & 50.0+ 133 % 74.0+ 28.36 min > 5 Jf: PERHPEFRZ 4 R
T ff (AUC) & 551141847 2 21.8+12.1 min pg/ml > i 5 Ik A& $HPER & 87 2 6 fitf A £
(AUC/Dose) = 61.99+ 208 2 2.07£1.26 min/l » & i “,% Z (Clearance;CL) * & > sesaminol
triglucoside ~ sesaminol 4 %] 5 16.37 £ 6.57 ~ 395.6 + 53.6(mL/min) ° $& 04 4 fF % ff &4 ™ & & o
Rt b ek B Rt BHP OB F RS g%§§°ﬁ$&?ﬂﬁﬁﬁﬁ—i%&%%ﬁ@i’g
Tl - BB vED s FERE - AL EANEFERTTEF TR BN > Fold o %}
AR R oM R %"—‘)J% ’ ’”‘-‘lﬁi\' PN B AR T TR S A F A Le®
oo B L% fi(Shargel et al.,1999) o & F 2 “7p| ¥ & i 44 (Volume of distribution at
steady state; Vss) % %] 606.5 £65.3 % 52860 £1206 (L/kg) » B2 *% sesaminol 7 2% i ,ffﬁ » e d Vss
BB ¥ 42P] sesaminol i d T is A F I & ,E'_%ﬁ‘« ¥ » ¥ gesaminol : jé ;% 14 0 $iz sesaminol triglucoside
5T e R o

AT FEATELECGE > MERL A S B RGP TEB o RSB RR 0 U E
TS A RROPFER ok R-PFF 4 BT 5 f4 (Shargel et al,1999) - A F %G d HE 2 K
(AUC/Dose) s » 8 sesamol ~ sesaminol triglucoside % sesaminol 2. © PR 4 4 7 4| * F & @] 5 34.8
0.307 2 19.95 % > %7t 5d ¢ JR> 38 %+ sesamol ~ sesaminol triglucoside # sesaminol {5 » 4 %] 3
3480307 2 1995 %& » WKk - FEF L AR BfELF 5 FE w0 Jlojide = 20 T
PREZFERES TE 7 2o B AP ER%eFR2Z AL FT g e T HH W% BT & &

I

ERRELEL Sy LI B A W i A S SH(E T s first pass effect) o 3F

~ 2
N

9&?‘
\

o

PR LS STl 5L *%E@%ﬁﬁﬁ
hydrochloride)sh § o< et L £ 4 $ 7 1% F %1 2 F o FHEF LIRS ERE D R TR
AP RO TR ERI A CIREE AU IRBERF o § AL %S ¢ alprenolol

/ORI EE R OF © Reg % }» (4o isoprenaline

hydralazine - isoprenaline ~ hydrochloride ~ lidocaine ~ pethidine » morphine ~ nifedipine ~ propranolol
fe verapamil (Shargel,1999) -

B A f8 ¢ F&P~ flavonol glycosides #x jcd ik T % i (Hollman et al., 1996; Hollman et al., 1997;
Hollman et al., 1999; Nieder, 1991) » 3|k % kB PFRF (Thnx) I °° 30 #4563 9 -] P » quercetin

glucosides 2 2 $= 7 | * F » X E #dg % ¢ 7 f4 quercetin glycosides 2 quercetin rutinoside 2. 2 4= #
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FlF® » ¥ E? A% ¢ 7 quercetin-p-glucosides » @ # % ? quercetin-B-galactosides * B-xylosides *
¥ 7§ quercetin 5 & rutin BE#E ° quercetin glycosides it M A AT H = jc 2 4 57 {1 * & -Hollman
EA(1999) it p FEE f 1 &t quercetin-B-glucoside (300 umole)% quercetin-B-rutinoside (300 pumole)
FEh quercetin 4 A3 T B> quercetin fes jfi Pk kR (Cma)(3 uM)#2 rutinoside % 20
AR S Tf: P BB kR PR (Tmax) #2 rutinoside - 10 # - rutinoside # # ¥ | * & © 3 glucoside
20% > g Epod 4 L@kt 0 5 d  deglycosylation quercetin glucoside ] #5 ¥ 4z > quercetin
rutinoside d % % 4% 3 J< o Hollman % 4 (1999)F 7 %57 quercetin glucoside -] A=z 5 - E#H
flavonoids £  § 4k £ 50 L kY 1 L J e (] F5d 4-F F i F IR
(sodium—dependent glucose transporter ; SGLT1 ) - %48 “t 5§ % quercetin glucosides = <54 > &
= SGLTI» &£ &+ = 455 ¢ %57 % > quercetin glucosides ¢ £ 4rh-F § #+5 F iﬁﬂi;'] v 2 & (Gee
et al., 1998)> quercetin-4’-glucoside % * #8 % ig % & Caco-2 w2 & SGLTI {7 i #+ 18 ﬁ?‘](Walgren etal.,
2000) > L3 & #5415 quercetin glucosides % ¥ lactase phloridzin hydrolase (LPH) K f# - B-glucosidase
SR S0t BBl - (Day et al., 2000) > 4% aglycone #-] % ¥ o IR e > A @ &2 glucosides
AT AR 2 fE F %%'E‘ v TR RS * > blde LPH A 2 #38 (Day et al., 1998; Scalbert
and Williamson > 2000) » it iz ¥ 7 £ #r3 glucosides 4p ¢ (Cao et al., 2001) -
* 9 % sesaminol triglucoside % % £2 £ 7 glycosides # 7 % % £ I » 7 ¢ > flavonol glycosides
@ AR R e @ e tRIZE A & 2 monoglucoside A > @ ¥ sesaminol triglucoside iz £ 3¢
flavonol » ¥ 7 % % & Galvano (2004) ~ Tsuda (1999) ~ Miyazawa (1999) ~ Matsumoto (2001) % * 3
b ERZ2 A CIRAMAE S F (7 G cyanidin-3- glycosides 2 cyanidin-3,5-diglycoside) 2 * 57
(cyanidin-3-O-B-rutinoside) fs > # fx 51{7 ¢ B ¥ cyanidin glycosides>Milbury (2002)%# Murkovic (2001)
£ A T Bt ",% #% ¢ > pl1¥ anthocyanins &+ £ 2 I PFF 5 3-4 /] BF > Felgines (2002) % 4 &4
blackberry 4x & » R i /i @ R # cyanidin-3- glycosides & methylated 2;3% » iz & R F| aglycone %
2 & i N # o Talavera (2005)% A = 3 :}F, MakaERZES S AT R E oo F e o 1
LC-ESI-MS/MS %7 % ~Bg~ " 52 B K 4 » ¥ P 11 cyanidin 3-o-glucoside ‘cyanldin 3-o-pentose *
AT &2 B E B (cyanidin ﬁr peonidin monoglucuronides) » #7r4d 12 bR T ik X X
¢ 7 3 glycosides 2z BT it F o I ’ihﬁ a2 “,/]E. #%& 2k (deglycosylation) 2. i* 332 & (SGLT1 2 LPH -k
fE¥84&) - A3 % ¢ sesaminol triglucoside # 4 7 4| * F i H s = Jﬂ" £ o HARAB T g StV oAk
BEMA ML e RA R A gD E R .

3. sesaminol ~ sesaminol triglucoside # x- 3f( P2 Few BEF
BFhohw P WERF - IS UMRERE L R CEEEAD) ¥ - AP Ee R & 3]5(
i s AR R REFFEAREFF S I RARLEFS Lok FAIR

AR TR 0 SR R RS E AR L 0 6 B s oo R ot B £ R PR
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6 - BEEES LS 20 30 B8 0 Adetiid RIS & o FREAEFY 0% 3d g & (Shargel,
1999) o d * % ’ﬁ LR EES A G AR AT A L FIE chg F N e Fpatl
EA L ERIT INEELERM G B T ES el R B o8 j}{‘}n LT
EWBEL L G o4 §RTFERE r/}‘ff'ﬂ_ kR Bl ko AP Bkd %1 5 sesaminol
triglucoside (29.63 mg/kg) ~ sesaminol (10.65 mg/kg) C A ELS 1020 2 30 4 4BE T RRER S 0 B
Z_sesaminol ~ sesaminol triglucoside 7 s # ’]\» 230 BEEFHEEFNA S o Az Bl PFRET
B 3]5: ¥ sesaminol triglucoside 2. F-v & & 5 & W] 5 82.27+6.73%~84.51 £3.58 %% 85.83 £2.25
% » @ sesaminol triglucoside v % & F 4 B 5 897+ 1.78 % ~7.93+496% % 946 £ 1.11 % - ¥
5 fa it % 4 (4r warfarin - salicylic acid)& 39 B8 R % & > Flt 2 GMF | o 3F 5 L E S (4
Amphetamine fr pethidine)t& » A& e g 4P~ > F]pt & i 44 « (Shargel,1999) - » § % % % sesaminol
A dd TR e FHM o I d sesaminol # & 5 8c-4 7 WA (V) > sesaminol 4 & 88 ff (Vo) B 2

sesaminol triglucoside i + » P IR G B LT T 3 - KL o

(=) Z A lignan compounds *t + ¢ &3 jg A 1§ 2 #%',f

B CAEARS § AR RS ARETSRE AT B RRL CRTE LS
PEfEENAREF RBAF GV I PP TLARBELT R CFPXEPFAHBEIRE 6
4 @ cytochrome-P450- dependent monooxygenases (CYP450) - phase II 2 % #& 3% % & 2 #
(UDP-glucuronosyl transferases = phenol sulphotransferases) @ > 73 it 4+ € X 3| H v p2F “38f > &
4 esterases *7 ",% carotenol + #5 % % - £ B-glucosidases #-o-glucosides f# *c ) o A e g ¢ 2 iF w7
B-Glucosidases ¢ #-¢ & 2 g -k 1t & 45 “’f » ¢ 17 flavonoid’# i - Massey & 4 (1984)12 § 7 quercetin4i &
Poood oq J‘ FrlE e a4 2 7 4LivA) 5Visorhamnetin (3’-methylquercetin) ~ isorhamnetin § = J]g( v
quercetinz_20-30% - 5 #p d & B 2% 7 (¥ #icdp B o1 0 3’-methylquercetin & x- Jf: ¥ P4 %k quercetin it 3 80% >
isorhamnetin % flavonol * 34~ 12 & £ 2} 3% i€ {7 P %k (Manach et al., 1996) - Catechol2 & ¥ #k £ glucuronic
acid ~ sulphate ~ glycine - o-methylationss & €% 5 48 4~ fis 5 i 31 /2 (Stahl et al.,2002) °

# 5 7 B+ flavonoids 5 -] % UDP-glucuronyl transferases = catechol-o -methyltransferases 2. %
BoH Ao] %2 % 7 % deglycosylation fr methylation 2. % & & Ji 4 glucuronidation(Kuhnle et al., 2000;
Manach et al., 1998; Spencer et al., 1999) - Glucosides 2. deglycosylation ¥ # »*] % % 3+5g > & B2 & - |4
‘m*e B-glucosidase f-| % + & fwPe & 395w P2 4 I (Day et al., 1998; Lambert et al., 1999) » -] % f| & %
# 73 P-glucosidase - lactase phloridzin hydrolase (Day et al., 2000) - flavonoids Bz f-| % e » VPR
3 methylation ~ sulphation - glucuronidation & & ¥ &) = % & f& » flavonoid 2 4= #& 4 & 4 4c
catechol-o-methyl transferase(Mannisto and Kaakkola, 1999)¥ 12 i it sulphate 2 glucuronic acid % & * J& »

T AFERY i o HEP~ flavonols P @A & A F5R(Griffiths, 1982)% -] % (Scalbert and Williamson, 2000) »
catechol- o-methyl transferase 5 % *m*®2 » (Okushio et al., 1999) > 4] * &+ F % 7 f% flavonoid F& &k 2. &
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fEF o A~ 8P 5% Mc2 4 £ 18 % demethylation {- dehydroxylation 2 # fefié > mFfiE & § it 3% 5 &
J& > ¢ 3% glucuronides ~ sulphates ~ glycosides -k f% ~ dehydroxylation ~ demethylation ~ *% < g4t #c P ~ Tk
2 f& ~ f> pk decarboxylation(Hollman and Katan 1999) = & § %37 34 sesamol J 3 f 2 & & £ 3 e
AR e AN Frite 2 X i 7 f& sesamol :‘Jék“$ h o

1.sesamol ~ sesaminol % sesaminol triglucoside 4 15 > j* 2_ F& %

SR BF PPE A 02-25pg/ml 2 kR FFIN 2T R AR 0 B G U2 MR TG >
0.997) > % = % Sesamol ** [ B N (intra-day) % £ p B (inter-day) 4 7= 2 2. fa3cs % - >tk P ) £ 47
2. %R Gl (CV%) |2 2% imAF A~ (bias%) % £4% 2 B3R p o472 %8 %l (CV%)
5% fﬁﬁi'ﬁ/’v\“ (bias%) A3 £4% 2 F oLz &t A LT AL AL 2 LA

/] % 5 sesaminol % sesaminol triglucoside WA RES S FE R A2 bp ) (intra-day) 2 2 pF

inter-day)fe?c s % o> p P A 472 R %# (CV%) > 3% /AR &~ (bias%) 43 £4% 2
y)FE 2

W:%ﬂﬂ@ﬁﬁi%\%%«N%)¢%3%’%iﬁ@“®M%0ﬁ%i6%1@°?%%%ﬁ
TR AN A HE AR PPN AR P PR A (precision) 3 BFFAR (accuracy) ¥ i £ 15 % 2 ¥ i

< =B (Causon, 1997) > Tyt 45 % st 0.2 -25ug/ml 2 kR FRIN 57 2H2 gacR 2 E R @
BHEE®L5L 0.02 pg/ml o

2. sesamol ~ sesaminol % sesaminol triglucoside ‘2 % & i
zmjf,”g)\gﬁf-%fé/w\/,¢« \_E’,)’é.‘g_g‘f%\; d 37 et ,%\(mﬂ_”r;m LB zmjf,abta ‘T' %A 4 % o )"_3,
pH Efrimie i B L B E > EH Lo % ¢ 7 £ B (Shargel et al ,1999) o A F Bk 1 § 7 =

2 ﬁﬁ'ﬁﬁﬁ% B3R B3N FF PR e Al § A pH T R E %A lf}w # (Blanchard, 1981 ) >

\4
Py
\ 4\
i

TR oM RT F e T2 R AL BN L RN, R L 7.2+ V5, ¥ sesamol
rEoe R > AN E R > B ERw gk o ok A ErT o P2 e Y sesamol

3 {%4F ¥ T ¥ o H-sesaminol 2 sesaminol triglucoside 1% # /% i 4 » 7 9 E“?"L‘ TRV 3 SN -3 ,‘7%‘«
FleF R Rk o drk 2 L2 2 Lo L drq o B PR E Y sesaminol triglucoside F i3k w T
@ sesaminol Fid ;3 M 4F > At F Pk P w T % 2 sesaminol triglucoside & o

Brasd BERERTE CFlEEY TR ZTRRERR R BRRAR Tt A
TG BFRR) AP RN TE L 2R hemoglobin 7 (&4 ) KEEHEY L b REL W
S B ORR o0 2o TR RIS R §FS 250 5 y=0.0253x+0.0011 (1*=0.9999) » % ! G RCE
dod L AT 0 B i ‘Jﬁ;{i,&,_,?:,%‘i—’iﬁ?’-’%% L T o - S - - #Hﬁ? RSB E -T2 958 Hipgd L F A
R AR

5

sesamol 72 3 4 F % ¢ 0 %4 sesamol (100mg/kg) 15 » 5 & R LR Rk

(,4}
]
B,
b
u;\m

w3
R SR hoBl L - 2 B T 0 FIR P R ERE T Er o RBEE WY G RBIER
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22 Umeda-Saeada # (1999):%7 1 % % 1A I6 > sesamin % episesamin ¥ '/ ik ¥ V5% & 5L > #7100 0% 5K
ki —k PRRBER - ENE “%‘« sesamol 2 B & s B A Y A A, 0 deBl 2 T 0 M ﬂf\f“ 2 4
ERERE A A Jff ® sesamol sulfates % glucuronides 2. )k B PP 2 5 >t H RAl i > L5260 ~ 45 >
YoBl N > B4 2 Bl Ao o sesamol B A G R B TR F 3£ 9648 % (F Z RAIE L E B NBER )
v f8 B 2 £ o sesamol sulfates % sesamol glucuronides 2. % & 0 & i R M F T R
b

¥ vt sesamol £ o FLRLE & fE NP R T HIFRE -

sesaminol % sesaminol triglucoside # 2 %4 i F % - % sesaminol (220 mg/kg)% sesaminol

_ﬁ

%

triglucoside (500 mg/kg) 7& -

\

o

.\.»

=R %ﬁ‘« vl FBlE o U x’ni.’i‘iﬁ“ﬁi.ﬁf’_fﬁ‘&-"#%i SR AeBl T % R
Gt g FIR DL R AR T IR o RIRERE L %P 3 B kAR > ¥ Umeda-Sacada ¥ (1999)
S 7 g% 4P 0 sesamin % episesamin ¥ 1 USHEM T TR 8 SL 0 AT AR R ‘ﬁ‘« P RBIER oMT

‘\—

4l = % (lymph nodes) £ # = g (lymphatic vessels) = » f Ff#-e2 BjpiEwwd g ko 2 8

FEESERTPN o RF 3F 54T By (lymphatic capillaries) ol AR H R P Lm0 g
1‘;“?3‘2’}*”4"7"{(%%/”%* BoORBE AT o S FEINE IS S FERE G T ERREE L
BN o A R ARG GO @ %w}#%&ﬁf% Lo~ IR A Rl 2 R o owa B kA

IR ‘F‘L‘ sesaminol % sesaminol triglucoside % & & g N BtiE A 3 & 7 35 deB - S 2 Bl - T Ao oo

1\

g ’I‘ e BHERES M ch ® sesaminol % sesaminol triglucoside sulfates % glucuronides 2. & &
PMEEERAL > ALEEZ 360 S4Bl BN Bl L= 2 B LT 47 0 sesaminol

RS 2 £33 RAE > v A BB 2 £ > sesaminol sulfates § *%

»

b e A RE N % 7 PR %L sesaminol 3 sesaminol triglucoside £ 0 ¥

et g o B R ST R B H*gz%] :':{é‘_.'rﬁ 16 » e A 1 5] % 5k chi e fr £ 58]

Fo % 1L % 4+ (4o thiopental) it fp-i& » Myl sim & L@ I H B ivh > e kR HREG HES T B R
B

Fadh o B H i R frn F AP 0 PRIt BN L e 4R 3 BIR T S T %o RORBEESFICE
Mo ¥ RBEER DERERIY T RS E’.%« P & A w2 (astrocyte) #7 ke = 60k A e iy 0 B2 e
"3 BJ,_J;*‘:? AR Mo B M Aok A mre i b Ae i & b % B i (Blood-brain barrier) o F] 3 A I &7
&&?%ﬁ%%mﬁ?gm«ﬁ@’WH?%*WﬁﬁﬁﬂﬁL%ka#@ﬂﬁﬁ°q“’%ﬁ#?
T~ S U AR R AR Fle o BT L0 d MR T R RN

&@ﬁﬂﬁﬁﬁéﬂwﬁ$°ﬁﬁ%*%%ﬁﬁﬂ”?ﬁ

w

BPETE o Ra o 4% 5 ﬁ’z‘f‘:,&]_f?%\z Biem 2 o kind £ & 8% % (Shargel et al.,1999) - & & § 2% ¥
PasR AT A & 12 sesamol B ASEE G A o deBl4 Ao 0 JRBIT R FlE S R AEHFEERE 0 &2 R >
v PGl 0 i MR sesamol &GN FRBIER o His v

v A RERT o el Z fry 0 35
1 sesamol sulfates Jk & #i sesamol glucuronides § > B # /A F5EZ 83 £ 5B 0 Aol A1 o AFERP

|

fpat
.
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sesamol sulfates £2 sesamol glucuronides )k & ° % 60 4 45PF 4 %] 5 61.73 £3.99 ~ 17.59 + 1.06 pg/g » %
sesaminol F & ¥ "QI0HTp{F A & 11 sesaminol sulfates & & A5 5 4 > H s f‘« PAREERT O el %
Bl- -+ = #r5% > #5512 sesaminol sulfates Jk & # sesaminol glucuronides § » H ¥ 17w ”%2 £5EF o
A Higaki % 4 (2003) f* Rgpwa ks » 12 ”""ﬁ*ﬁié a3 R sulfates GAFE M B P
sinusoidal membrane i& » & ;% 2. 7 & i& & >% glucuronides > ¥ * glucuronides % %% 7 /Fi "f & B % sulfates »
Takenaka ¥ + (1997)# 7 4p ) &% & 2 7% influx clearance > 1/ glucuronides (1.20 ml/min/g) # sulfates
(0.74 ml/min/g) BTl RETUMEEATRY L PL R HEERY sesamol sulfates k& B >t sesamol
glucuronides » £ % i s 4 {F @ 375K glucuronides :P“T % " sulfates o & ¥ 2 3R mT 5 d 3> MRP2 &
FRNL B EREG A E s B 7%‘« & LE B (23 canalicular # apical site) » MRP3 {3584 L& i
R H R eaehd RE M (230 basolateral site) ; FIU R < S dkG £ S hy WA L5
MRP2 # % "8:E o F MRP2 #:i¥ B 5 4 It 4k £ eh¥ Q& %] MRP2 #:i% £ 5 42 K5n & Dubin-Johnson
RFEFE DL o HTRE S I @ MRP3 A K4 0 &0 R AT RERG T T P
ITeiE? gy %’Wﬁ"#“’f PR R TR R MR PR SR 3 e chde TN o T TR
i€ % MRP3 4 B34t > o § 4R ¥dp ) phase Il ¥ %4 %4 > 40 TSO {rDAS- ¥ 5d & CAR
fv PXR % iz nuclear receptor i Bf ei8 jZ 3 v MRP3 72 3L o gt #h ¢k 4 % (xenobiotics) 4 :
omeprazole» -naphthoflavone > §= 2-acetylaminofluorene (2-AAF) >~ ¥ 3 4r X #5370 % tk (Hep G2) %
. MRP3 o 2R @ o gt Fgeof AFuEY MRP3 A SRH S ehi v g - HIFed o ¥ e g s
. Bre B IRIA#E S o transporters ¢ e organic anion transporters (OATs)%# multidrug resistance proteins
(MRPs) » ¥ 1238 3% § 7 j7eni & f5 i B i€ 11 w2 (Chan, 2004 and Arrese, 2002) » i&m §2 8% & i 3
P g frik 5 Moon(2000)F 3 f quercetin & & ik W ¥ i 4p 3 %4 transporters 0 i€ {7
glucuronides # % pump out I #5 i © o Shlbayama (2004)F7 3 45 1375 £ {6 RS R R RTHR M 0 T
F] 5 % 14 F%¢ multidrug resistance protein 2 (MRP2)2. £ I » 2 fr T3 MRP2 £ B2 5 - A4 F % ¥ {0
Rl 5 00500 sosamol B £ fi 1 Pt RS 0 TR BLA 8 B R R TR 0 B IOTRS & 6
BT M o ¥ ¢k Deguchi (2003 )% % 2| {¥ Indoxy sulfates #x ® Jk & B PF > Indoxy sulfates ¥ o x ;% 3
) "g il RIS 335@?] ,% %u(organic anion transport system)#% & - & 1§ § UK, i"fr‘ FE AR % o
L EEV Ja P A F B P sesamol sulfates 3t P R R B PF 0 FIROR ,—}*—“f F i 4 {o > i = sesamol sulfates
#2 sesamol glucuronides % % ## E_%‘« v T A R e ‘i‘« PiERBESER o
Manach % * (1995) & quercetin # A $#7 7 ¥ 4 I > quercetin “#rA » &4 T pH & 5 f 335 >
P ERG FREFR A B quercetin B & E AR BRSY o Lo S wRdg I‘ POERZ VR
M 7% (Cuissue/ Cplasma) * 5 % B 77 n in PRELAHHF I ESRY AR WHRE SRR VR
Fle® Rt E B %‘« W %1 sesamol ¥ 7 i lm e BEFE o BEE ERRY 0 A% i ¢ F] sesamol A T £ iR
deBlZ 4Tom 0 I TR TR D) 2 sesamol glucuronides > T i F 4 ki H @ E_%‘« B ;™ sesamol

2

FE R RSP R E 0 F] sesamol B & RFE R GO T o A ]\“ B0 FHEFF 0 @ sesamol
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ﬁni

ERRAH g e T AR RS @:4&@:4—%%@ﬁiﬁé% & 1%

BRSO RGP BRI SAPE T o Fl g &R R 43 14 sesaminol 2 sesaminol

triglucoside ¥ 7 i ‘m e BET|:E S BRE WY > 4% 5 ¢ F] sesaminol % sesaminol triglucoside 7 F & $#&.§
g T T g

Bl t- B AERD ST TGN SF TR TR 0 2. sesaminol % sesaminol triglucoside

glucuronides » #7124 % g Z 3 ko H s E_%k % ; @ sesaminol % sesaminol triglucoside & & A& i 3 & 14

% » 7] sesaminol % sesaminol triglucoside % & fa “FPH 7 f A+ > H o J]g: A S U S

sesaminol % sesaminol triglucoside & & At % 47 & » 3 FL’JF L

3. sesamol ~ sesaminol % sesaminol triglucoside 2. % i % fiif “ﬁ’r

PR RGFES S WP LR H CF R A U e TR E R B L R B
FoooE A T AT B A AR T E R R o AT R jﬁ]*ﬁ 1/5> a5 skp A fmre |
AR HARINA R RET ) iy A o] B 0% 0 g p aﬁgw BES A ALRiE 0 T LR L E
MR P o a4 Tl F #d E o frdr dlmembrane transport it I AP I i e BT & Ffrdt S A a
Ew o iR AP 0 0 2 2L AR (e d B R FUR L B friad EBE) . A |
# (convoluted tubule):H% | ¢ 2§ 4 i # 4] (tubular secretion)¥t3% % % 4= (] 4rpenicillins

‘9&&?

mecamylamine ~ salicylic acid) s ",4rf AREE o AREF NN VHRBERES, T RS TE
F & B chde s A uiE 5 (Shargel et al.,1999) o 2 fk ¥ sesamolik & 3k 1R PFEL R E 0 A BB T 3524 pRA
B % £~ TEPEEIE L F > 4ok L - #7510 sesamol ~ sesamol sulfates £ sesamol glucuronidesz. T 3253
A s 51111 £3.76~324.5+3.22% 5535.8 £32.2 (ng/g)> T2 I & 4 % 5 0.111 +£0.04 %~0.32
+0.03%% 556 +0.32% > ~F %ﬁlui#”f £2Scalbert (2000) % 2 Z 5% 4pt i 0 AR AR ﬁlffi'#”ﬁtf Fa5

Flavanones /i *+3.0 96 (Hesperidin)- 8.8 9% (Naringin) ~ Isoflavones /i *+19.8 9 (Genistein)- 2.5 %
(Daidzein) ~ Catechins 4 %+6.2 9 (Epicatechin)- 3.6 95 (Epigallocatechin) > @ sesamolfp fi >+ izt % 2K $» fie
= “,/TT 25 » ¥ Flavonols ¥ Quercetin-4-O-rhamnoglucoside (0.35 96) ~ Quercetin (0.44 9%)4piT o A%t & fs
sesamol sulfatesz_ £} £ & B >*sesamol glucuronides » Fi% # gk B oo Mg AN A4-80) PF o AeB) L = T o

i g #“fr??%% » E Y sesamol JER FMUEEERETE > A B E T 24 ) p%g#uf S
PNE A F o 4ok L - P97 o sesamol ~ sesamol sulfates ¥ sesamol glucuronides ESR = K = AN ]S
293 +£1.22~3185+1.77 % 3185+ 1.76 (ug/g) » T =& I E A F & B 5 029+0.01 % ~0.32+0.01 %%
0.93 £0.01 % » & sesamol sulfates z_ 33t 1) £ ¥ sesamol glucuronides 4p F » & & % 3k B = %% (4-8, 16-24
a3 EN Jﬁ#?“,f % sesamol sulfates’ % if ¥ &bk R X3 4-8 ) Fo @ 16-24 ) FFH =t > deBl L 2 AroT o

™ g ¥ sesaminol triglucosidek & % 1 3% Eﬁfﬁlﬁﬁ:&‘_ v A B3R E T a4 ) pE ot “ﬁ% £~ TEphE e
& o ek L 4 #7577 o sesaminol triglucoside ~ sesaminol ~ sesaminol glucuronides ~ sesaminol sulfatez_ I 354,
NE A% 51329.3+£420.14~31.87+5.878 ~ 105.4 £ 40.29 % 4349 + 708.2 (nmole) » L3258 07 A F &
5 50911 % ~ 0.0218 % ~ 0.0722 %% 2.9784 95 -
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"R P sesaminolk &k M EPEERE 0 A W E T 39240 pE AL ",4rf TR NE L F > ok o L
- #7757 o sesaminol ~ sesaminol glucuronides ~ sesaminol sulfatez_ - 32, 3 11 § 4 %] 5 87.89 £24.42 ~ 133.2
+3.209% 343.7 £ 38.56 (nmole) » T 32 N7 & 5 A % 50.05913 ~ 0.0896 %% 02312 % - 5% & i
sesaminol sulfatesz_ # I} & ¥ B *“sesaminol glucuronides ° )T\,,”é v R R L NR-12 P el Lo
r_v'l-'rﬁ- o

% sesaminol triglucoside % i{ # “f ¥ 5% > X i{ ® sesaminol 2 sesaminol triglucoside Jk & 3 ™ 3% PF £
Eq & Auity T 24 | prigp Gi £~ TEPNE A F > ok 2 L A7 o sesaminol triglucoside
sesaminol ~ sesaminol sulfates 2 sesaminol glucuronides 2T an Pt § A W 5 6382 +493.3+56820+ 2790
% 1288 + 13.58 (nmole) » T2 g 7 o 5 A %W 5 4370 ~ 3891 % ~ 0.882 %% 35.996 % > & sesaminol
% gesaminol sulfates 2_ 3,2 1) § ¥ #& sesaminol glucuronides % sesaminol triglucoside % » 71 & "$ 1k
B % (12-16 ) PF) » @ A5 % sesaminol triglucoside 3 & & 8-12 | Pt “,/TT s doBlZ L AT oo

% sesaminol % i “f B L7 sesaminol (BB f MR L E 0 A w3ty T1024 ) pEi R
"f T~ TEPENE L F > 4ok 2 - 2 P75 o sesaminol ~ sesaminol glucuronides # sesaminol sulfates z-
RPN e w5 24523 £28224407.1 £ 12.84 2 23896 + 696.8 (nmole)’ T 32 £ 1 E A 54 W 5 16.498
% ~ 0.2738%% 16.076 % > B2 sesaminol % sesaminol sulfates 2_ 3% £t ) & ¥ $i sesaminol glucuronides > i
& "$ FEHOER %Y (8-12 /] BF) > @ 25 % sesaminol triglucoside 3 & # 12-16 | pE 4 “,% s yr@Bl o LN At

T‘F o

() Z Ry lignan compounds * + & & i g T
1. Sesamol ~ Sesaminol triglucoside 2 Sesaminol 2_ § % i #-#k & i T38% 2 * BUFREE 2 N B1F &

# Sesamol ~ Sesaminol triglucoside 2 Sesaminol 2. 4 47 % j2 f > > % & R {ofk FaJL w T 5§ A 5

: Sesaminol triglucoside & & % 4 y=0.1554x + 0.0077 R*=0.9954 > %% ;% ¥ Jc & 129.12 +2.899% -

B w e 138.34+3.00 9% %?W%ﬁ-%% i sLw T 112.64 £0.134 96 5 Sesaminol R R 5 y=
0.4939x - 0.0194 R*=0.9999 » % 35 ;& w Yo 71.91£0.36 9% > % wyc s 87.39+ 11.0 9 » »+iFugps
Z AR w e ¥ 7098 £3.12 9%;Sesamol %% & 5 5 y=0.3733x +0.0036 R?=0.9999> &% ;& v T ¥ 92.62
+2.20 9% AR wITF 93.62+£147 95 WIFUREE R Gk siw i $ 91.34+£0.31 % o

Sesamol ~ Sesaminol triglucoside 7§ %5 ig ficdg & 5P > § M B MR T 0 I A & Sesamol %
Sesaminol triglucoside "# f& > 4eBl= L - 2 Bl= L = %7 > P I S HEAB IS AHL S B LS AL
T# o & % BUFUEHE % R BA% ¢ 0 Sesamol ~ Sesaminol triglucoside I & = I|F5RF%E & N = H s (X F
$ o 44+ Sesaminol £ ¥ g ¢ T 2 £ L(g]; L) AfVEF B AZ S RIEY 5 i3 LC/MS/MS &
¥7ts > FE32 = Sesaminolisomer’ @ H 3 fAf B AP IR T 0 ¥ A ETHRBIT i EESE B P o
18 Ie £ > Sesaminol (5~ BUFERAE & R F &1 0 Bl F A 2 methylenedioxyphenyl A B & # B Zk 2 *FtA
FAREIE ] N o S
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2. Sesamol ~ Sesaminol triglucoside # Sesaminol 2. = B §8 P i B4 & 47

% Sesamol ¥ A 47385 ¢ 0 14 E B S 100mg/kg BW Sesamol » g % 3 IRt % BRI X5 phase 1
fi% % (sulfatase # B-glucuronidase) k f#{s TMS 74 it 2477 » 4ok = L = 7 > U F R AT H RPN
BIEA TR 210284 2 342 RHhr Nt AT B 210 H F 3T F 1954165513797 %2 735 @ A
FE 284 H IS PE 2411851292 735 ¥ b S 342 H 3 45 0342~ 327 ~ 267 ~ 254 -
239 ~211~179 2 73 -

Sesaminol 5 i LC/MS/MS A 4515 » ¥ A 4 A 3 ¥ m/z369 2 [M-H 83 » & i % g5 58 2 it
/47 (collision induced dissociation, CID) » F]* # {8 3|* g+ 2 g2 8 F > 2 MS/MS 3+ 2 BplF m/z
339219 ~191 ~ 163 2 [M-H] # - (4cBl= -4 77 )

%~ ElH;V 4k & Sesaminol %2 Sesaminol triglucoside » 4 %] %+ 220 ~ 500mg/kg & {7+ 48P & 8
R4 E s B LOMS/MS A7 0 83 2 B fE T S e B4

% 4% & Sesaminol triglucoside %] > 4k = = T #77% » & B % R P MST-3(m/z 359) ~ MST-7 (m/z
297)% MST-1 (m/z 369; # ¥ #& 3 Sesaminol)z [M-H] &t ; f % % 2% =38 @ MST-3 (m/z 359)~MST-2 (m/z
357)~ MST-7 (m/z297) % MST-1 (m/z369)2 [M-H] 45 o 7 % % =3p] 18 MST-3 (m/z 359) ~ MST-2 (m/z
357) ~ MST-7 (m/z297) % MST-1 (m/z369)2 [M-H] =+ 5 7 f% & % ¥ P17 2@ MST-3 (m/z 359) ~
MST-5 (m/z 361) ~ MST- 7(m/z 297) 2 MST-1 (m/z 369)2 [M-H] 4= ; fv & % & %528 £ i )@ MST-1 (m/z
369 ; # # 4% A Sesaminol)z [M-H| 43 ; 5 %% it #]1¥ MST- 3 (m/z 359)z [M-H] 43 ; fov %0 4 )
@ MST- 3(m/z 359) % MST-1 (m/z 369)2 [M-H] &t ; & 5 ¥ i 1 MST-1 (m/z369 ; % # # &
Sesaminol) z_ [M-H] &t ; & 3%%R| 7 MST- 7(m/z 297) % MST-1 (m/z369; # F #& & Sesaminol)2. [M-H]
ETIE

B4k § Sesaminol %] > drd = & 2 AT o B B PR R MS-2 (m/z 359) ~ MS-3 (m/z 373) ~ MS-5
(/2 345) ~ MS-4 (m/z 361)~MS-1 (m/z 357)% MS-7 (m/z 297)2 [M-H] 85 ; &3 % % + 5% 2% (= ;5 @ MS-2
(m/z 359)2 [M-HT 4% © tF % 2% ] 9 MS-2 (m/z 359) ~ MS-4 (m/z 345) ~ MS-3 (m/z 373) ~ MS-5 (m/z
361) ~ MS-1 (/2 357)% MS-7 (m/z297)2 [M-HI 4t ; &3l & w3 ¥ § %6382 50117 MS-2 (m/z 359)
2 [M-HJ 45

Bt B i 2. %3P LC/MS/MS & 45 > 4ok = - » #757 » 4k & Sesaminol triglucoside %] ¢ > %
£ ¢ )1 MST-3 (m/z 359) ~ MST-2(m/z 357) ~ MST-6 (m/z 301) ~ MST-4 (m/z 377) ~ MST-7 (m/z 297) %
MST-1 (m/z 369 ; # ¥ #% A Sesaminol)z [M-H] &+ ; &3 S M EE S Ao ? o 7 R MST-3 (m/z
359) ~ MST-2 (m/z 357) ~ MST-5 (m/z 361) ~ MST-7 (m/z 297)2 MST-6 (m/z 301)2 [M-H] 35 o 4% &
Sesaminol . u] ¢ » & ¥ @ ¢ |1 MS-2 (m/z 359) ~ MS-6 (m/z 377) ~ MS-8 (m/z 297)% MS-7 (m/z 301)2
[M-HT 85 5 &3 SO R 150 e @+ 4 7 1@ MS-2 (m/z 359) ~ MS-1 (m/z 369) %2 MS-7 (m/z 301)
2 [M-HT 4+
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# Sesaminol % Sesaminol triglucoside * #4 i& LC/MS/MS 4 47 » o+ 304 %8 .r‘« Z Pty g s pE
s+ £ m/z301-297 (MST-7 2 MS-8)2 [M-H] 3+ > gt it & 4 £ Jansen & 4 (2005)??&'"‘%% » &5 LC/MS/MS
S FEA YT BRI RS P E(m/z 253 ~ 189) 4B & F 5 enterolactone v #7124 Sesaminol %
Sesaminol triglucoside & = &Ujj & jzts > lignan X B P FEI A BR 27 A2 3 1§ BAF B
i fa’ié = enterolactone °

i X R4 7 lignan 2. 384 4T Lampe ¥ 4 (2006)4p 1 {247 phytoestrogen 2. lignan i & $ % 3%

MeA f» 18 % > (XFr4 = enterodiol ~ enterolactone > secoisolariciresinol diglucoside 7 A Fg4F&P~{S - S5
Hed P NP2 % aE oz P18 8-10 ) FFF Ax jf: ¢ORIHE > 2 & i B4 P sulfate 2 glucuronic acid &
SRR OFREA A B L 0T 5 4 B 28 i N BFA F 5 glucuronides o Lignan ffe e R8¢ > & IR U fe b4
A5 o GBS ALK RS aglycone 0 % i B4 47 2 B-glucosidase £ /] % L b B-glucosidase -k
f#(Rowland et al., 2003) - Aglycone = Jc & d jic2 4 X = enterolignans » matairesinol %
secoisolariciresinol diglucoside % dehydroxylated 2 demethylated # = enterolactone = enterodiol ° fig 4 4~
¥ #-enterodiol ¥ * = enterolactone’ e §_{ 8 ) £ P| & ;* H#- enterolactone i® & = enterodiol (Setchell et
al., 1988)c 2 @ » 12 A 55 & i 2 lignan % 32 %> B ¥ 4 = enterolactone = enterodiol (Thompson and others,
1991, Rickard and others, 1996, Borriello and others 1985) - matairesinol % secoisolariciresinol diglucoside =
{47 ¥ L lignan i~ & 4 > L *t & 3 pinoresinol diglucoside ~ 7-hydroxymatairesinol % lariciresinol
T E D B A 57 i % = enterolactone fr enterodiol (Heinonen et al., 2001 §= Wang et al., 2001) o &
EFR lignan t £ A KEE T2 R G A B #E T F > secoisolariciresinol # i = enterolactone (21 %)
fr enterodiol (50 %) » pinoresinol diglucoside # it = enterolactone (19 %)4r enterodiol (32 %) » ¥ ¢t
lariciresinol & it = enterolactone (46 %){r enterodiol (55 %) » 4p & 1 > isolariciresinol R 7 ;3 f& it % 8=
enterolignan’ @ matairesinol ¥ it i i* = enterolactone (62 %)( Heinonen et al., 2001) - Wang % 4 (2001) %
secoisolariciresinol diglucoside %5 i * 4 4t 1! Petostreptococcus sp. SDG-1 %2 Eubacterium sp. SDG-2 » ¥
i# 7 demethylation 2 dehydroxylation-Clavel % % (2005)#=z_2! P. productus SECO-Mt75m3 % Eggerthella
lenta SECO-Mt75m2 % i {7 demethylation % dehydroxylation * Jis2 [Ftk o 28 @ & & lignan it & 4+ ¥ 2big
FAR I N EHA T 0 Bldrarctiin A4 S E T £ B & 0 PIF 4 = enterolactone (Xie et al. 2003) e
secoisolariciresinol diglucoside ¢ » 5% Jz {¢ lignan i* #4~ enterolactone &/ ik :}*”T £ 2 3 (Kuijsten
et al., 2005 ; Lampe et al., 1994 ; ) - = secoisolariciresinol diglucoside #& i* enterolactone ?’ B¢ > 12 tRFLP
(terminal restriction fragment length polymorphism)4 47 % g #ic 4 4= 16S rRNA 2k F]1 & 71 » % 3R Bacteroides
(78, 138,220 % 258 bp) ~ B. distasonis (207 %2 235 bp)% Peptostreptococcus sp. (199,297 2 305bp)> #&m »
Peptostreptococcus sp. | #_% 5 secoisolariciresinol diglucoside # i* enterolactone - ¥ & & 4 = (Liu et al.,
1997 ; Wang et al., 2000 ; Clavel et al., 2005) -

Lignan it & 4= 2 H (X Fppr g e {30 % 3g + A %2 2 39582 UDP-glucuronosyl- transferases (UGT)

% sulfotransferases i& {7 .55 & fi & Jis » 3 J8RiR &8 "B £ "$ v d PR R olucuronide 0 AR PR X
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Flig2 4 B-glucuronidase 2 5 & 1% » ¥ L i {7 % " EIRAL S f] * (Setchell et al., 1988) « Lignan & Fk
gepraAiV A & 5 2 4 i enterolactone - enterodiol “,f 12 monoglucuronides % A (4 %] 5 95%% 85
%) » @ $> 11 monosulfates(2-10 %253%) » ¥ 3 0.3-1 % = free aglycones (Adlercreutz et al., 1995) - ¥ 58.%
ERp bR it & "$ €% » 4% P @ 3 & 5 ATP (adenosine triphosphate) i @’;’{ A EE R0 T+
e 18 e g R ‘b5 B4e : MRP2 (multidrug resistance associated protein 2) » %% & £ pF ] € B2 55
enterolactone = enterodiol ¥ 4z (Lania-Pietrzak et al., 2005) o % A 53 F5Hc | f £ P2 % > Bl IR
enterolactone - enterodiol ¥ i& {7 aliphatic 2 aromatic hydroxylation » &> 2 = = =t % %4 $ (Jacobs et al.,
1999) - iz = =x LB A P ér_/fjljfé Pl s B8 )58 (143 lignan =5 %) © enterolactone fr enterodiol
&iF Phase I 2 1% %% » @ %3¢ + A ‘w% (Jansen et al., 2005)f-*+3%&(Dean et al., 2004)}-i# & {7
glucuronidation * J& - Kuijsten % % (2005)-L #-4k & & d %% (B-glucuronidase % sulfatase)-K fi# =
aglycones > # B - J’j‘i‘ ? enterolignan 3% ¥ - 1 pF £ ;% ¥ £ (Time-Resolved Fluoremetry)# i?] enterolactone
J& /& (0.35nM) > GC/MS 14 if| enterolactone fv enterodiol & & % (0.2-1.0 nM) » @ LC/MS R+ ] !
0.15-3.5nM > LC-coularray |4 ]t 1.9-2.1nM - Enterolignan #2~ 8-10 -|- F t& » i& » &8 {5 % > enterolactone
fr enterodiol - Zﬁ% PERBIERPRA S L 1973 148 ) P T 197% F PR (mean residence time ; MRT)
> % % 358 % 206 FF ;o J‘f{ " & B kR 5 56 2 73 nmole/L (Kuijsten et al., 2005) » F #% 57 5 Penalvo
F 4 (2005)% % X3 ZHR(50 g)024 ] P fai 3f: # 4 w18 enterolactone fr enterodiol Jk & 5 567 3 699
nmol/L - Horner & 4 (2002)4 193 % éﬁ% ¥ 5 jB|#¥ enterolactone Jk & % 24.7+26.1 nmol/L> @ § 17 %%
;f:ﬂ?‘f enterolactone Jk & >t 1.2 nmol/L » # % #f 5* & fw % $x(MCF-7)% 3% & £ enterolactone (20-90 uM)
7 24 DNA & & > e £ 00 £ (0.1-10 pM)P| 7 3% % DNA £ & > & Horner % 4 (2002)2 * 4 3E5% ¥
enterolactone f A8 k& > A ER T o H A SR R(MCF-7)R] 238 (73 Fwie 4 £
EHr4] 15 (Wang et al., 1997 ; Wang et al., 2002) - ¥ ¢t % enterolignan ¥+t ¥ 502 <X #8(ERs ; estrogen
receptor)o 2 B AAfr |2 :#% » enterolactone ¥+** ERs o 2 P 2 ICso (#r#] % £ %32 estradiol &2 ER 4% )4
LG 6.7+43uM 2 39422 uM > Ap AL Ar 4 (02 diethylstilbestrol .4+ % 100)= ;% % 57 > enterolactone
#3 ERsa 2 B A B % 007 2 0.01 -
7. Sesaminol triglucoside & /T > 4eBl= L w #7710 7 A2 ",4rf G5 S LA L A

F w83 ¢ % "Z(intestinal lumen) ~ % % K %5 (brush border hydrolase) ~ -k f#fs ## jb (intracellular
hydrolase) » (5 d -k f#= aglycone {£ i&iX I % if 'm?s (enterocyte) f » d #5ig ¥ f¥F 4 “ﬁ% WAL o T aFEE
ZE%(mucosal) % “3—% (serosal)( Crespy et al., 2001) » £ = $]% P f B-glucsidase -k f# = sesaminol
MST-1) ZFvFEF=Aid#eE  d BRFARBEZ I AMEYZ4 MST2 ¥ 5 BRF B2 327 A
vitr 24 MST-3> ¢ a A #td 7 d B &5 g4 & MST-5- ¥ *t MST-1 ¥ & #: /2 methylenedioxyphenyl
AWAS BTk iea A2 MST4 4 - MSTS 2 MST-4 A uie 7@ R ~ 4251t ~ 3 7 AL 2 4 9 §
& 7% » 4 5 MST-6 (enterodiol) » # % ¥ it =2 MST-7 (enterolactone) ¥ ¢t & MST-4 ¥ & {7 ¥ *} - if &

B2 JT > B {7 enterodiol FBE ST 2 I
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Sesaminol #ig fZ 4ol = - 7 Arw oS B RF BE L T A E >4 L E G catechol # B2 MS-1

2 MS-2 Asitp 2 nie AR R F BA A2 MS-3 Rt om MS-1 A2 7B R F B2 47 Aitivs
4 = &5 dicatechol A B2 MS-4 ¥4 - MS-2 2 MS-3 i #4- ..“:fgﬁéj hydrofuran 2 # Bk~ J& > ~ 5]

A2 MS-5% MS-6 - £ 5 dicatechol 7k B2 MS-4 &t > R ¥ % 3| catechol-O-methyltransferase f% % >

it SAM # 45 7 A1 MS-4 2 catechol AA® F » &% = MS-2° 7 7 catechol /A B2 MS-4 - MS-5 %
MS-6 L3t » sujieF R R F B3 it v 2P vz 39 g AiFr > 4 & MS-7 (enterodiol) » B ¥ ¥

it == MS-8 (enterolactone) > ¥ “F & MS-6 ¥ & {7 ¥ ¢} — % X ¥ T - & {7 enterodiol H AL T % Il

3. Sesamol * #Hi2 T 4F 3

Sesamol & 4] fi (benzo[d][1,3]dioxol-5-0l) 4 F £ 4 138 » % FITMSA=2 * 15 » B4+ 23 5§ A &
=27 A (TMS72Da)> 2z 5 2105 @ & + & 5 284 314 2 ‘S8 0 & & {2 > A 2 methylenedioxyphenyl
7 BIF k5 50 24 & catechol 2 methoxy catechol ZA Bl > FH+ £ 5 3 B4 § A 731 A B =7 A# (TMS

s
/é 3

72 Da) H m/z i 284 (2-methoxybenzene-1,4-diol) = ¥ *F & 3+ & 342 % methoxy catecholif 4 ® A it {® % j
BYIERFZBEF A TR Z B AP (TMS 72 Da) #m/z; 342(benzene-1,2,4-triol) » &4 i % 22
Nakai % 4 (2003)% Liu% 4 (2006)#% 4~ § % » > sesaminz methylenedioxyphenyl £ B 5 g IF 35 & o d
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Figure 1. Chromatograms of (a) blank plasma, (b) standard sesamol (50 pg/ml in plasma) , and (c) plasma

sample containing sesamol (32.92 pg/ml) collected at 2.5 min after sesamol administration (30 mg/kg, i.v.)to rat

—— 300 mg/'kg. P.O.
o - 100 mg/'kg. P.O.

B
S H“‘"x — 30 mg/kg. P.O.
--___;_"_--._ __ \-\N"\-\.‘H ,
'O S —— 30 mg'kg. LV.

. T \];_____“________-I

D.Gl 1 1 | 1 1 | 1
0 20 40 60 80 100 120 140

100

Plasma concentration ( ug/ml)
e

Time (min)

Bl 2. Sesamol &< o Bl H ¥ kA& %1
Figure 2. The concentration-time profiles for sesamol in rat plasma following sesamol administration
(30, 100 and 300 mg/kg, P.O., 30 mg/kg, 1.v., n = 6).
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Table 1. Intra-day and inter-day precision and accuracy of the HPLC method for

determination of sesamol

Intra Inter

Nominal conc. Observed conc.  Precision Accuracy Observed conc. Precision Accuracy

(ug/ml) (ug/ml) (% CV) (% bias) (ug/ml) (% CV) (% bias)
0.05 0.0444+0.0065  14.6 112 0.0440+0.0053 120 -12.0
0.1 0.0934+0.0085  9.10 6.60  0.105+0.014 13.3 5.00
0.5 0.501 +0.016 3.19 0200  0.490 +0.026 531 -2.00
1 1.01 +0.03 2.97 1.00 1.01 +0.02 1.98 1.00
5 4.89 +0.14 2.86 22.20 4944021 425 -1.20
10 9.98 +0.24 240  -0.200 10.3+0.6 5.83 3.00
50 50.5+0.9 1.78 1.00 48.9+2.1 4.29 -2.20
100 99.8+0.5 0.501  -0.200 100 + 1 1.00 0

Data are expressed as mean = S.D. (n=6)

% 2. Sesamol** - :1‘]%2%(3 1T IE 42w e F

Table 2. Recovery of sesamol in spiked plasma

Concentration (pg/ml) Recovery (%)
0.5 107 £ 10
5 110£13
50 111+6
Average 110+ 10

Data are expressed as mean + S.D. (n=6)

\\\Xr

#

Table 3. Pharmacokinetic parameters of sesamol in rat plasma following

# 3. Sesamol*t + v & n 3]%4 =6

sesamol administration

Parameters Dose (mg/kg)

P.O. 30 100 300
Thmax (min) 2.08 £0.20 342+1.24 3.33+1.37
Cinax (ug/ml) 112+6.2 222+73 60.5 + 14.0
t1/2 (min) 9.43+4.33 13.2+49 11.1+2.4
AUC (min pg/ml) 110 +70 443 £ 150 1140 £ 360
AUC/Dose (min/l) 3.66 +2.34 443 +1.50 3.82+1.21
I.V. 30

Cmax (pug/ml) 38.8+16.8

t1/2 (min) 153+5.8

AUC (min pg/ml) 343 £ 96

AUC/Dose (min/l) 11.4+3.2

Data are expressed as mean = S.D. (n=6)
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Figure 3. XAD-2 column chromatogram of lignan glycosides crude extract from unroasted

sesame meal.
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Figure 4. HPLC chromatograms of lignan glycosides crude extract after XAD-2 column chromatography.
(HPLC conditions: column: Hypersil HS C18 ( 4.6 mm id x 250 mm, 5 um particle size; mobile phase: linear

gradient from10% methanol to 90% methanol in 60 min.; flow rate: 1 ml/min; detector: 290nm).
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Figure 5.HPLC chromatograms of Fr3 obtained from lignan glycosides crude extract after XAD-2 column

chromatography. (HPLC conditions: column: Hypersil HS C18 ( 4.6 mm id x 250 mm, 5 um particle size;
mobile phase: A. linear gradient from 10% methanol to 90% methanol in 60 min. B. linear gradient from 60%

methanol to 76% methanol in 30 min ; flow rate: 1 ml/min; detector: 290nm.
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Figure 6. UV-Vis absorption spectrum of sesaminol triglycoside.
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Table 4. Recovery of total form sesaminol and sesaminol triglycoside in rat plasma

Recovery(%) Sesaminol Sesaminol triglycoside
Concentration(pg/ml)
100 108.37+0.07 90.32+0.37
50 101.70+0.02 86.04+0.73
10 103.95+0.01 90.42+0.06
5 97.98+0.05 85.53+0.13
Average 103+0.15 88.08+0.32

Data are expressed as mean+S.D. (n=6)

©

-
% 1

).
N v

Bl n J‘f{ ? sesamol ~ sesaminol triglycoside {= sesaminol 2. # 4 & 4 5 S

Table 5. Pharmacokinetic parameters of sesamol, sesaminol triglycoside and sesaminol in rat following lignans

administration
Sesamol Sesaminol triglycosides Sesaminol
P.O. LV. P.O. LV. P.O. LV.
(30 mg/kg) (30 mg/kg) (88.9 mg/kg) (88.9 mg/kg) (42. 6 mg/kg) (10.65 mg/kg)
Timax (min) 2.08+0.20 0 4.17+2.04 0 10 0
Crnax (ng/ml) 11.246.2 38.8+£16.8 0.181+0.092 159+17.7 0.70+0.214 0.242+0.04
ty,2 (min) 9.43+4.33 15.3+5.8 102.22+35.5 50.00+13.3 29.89+7.96 74.0+28.36
AUC (min * pg/ml) 110£70 343496 17.242.77 5511+1847 17.6+7.56 21.8+12.1
CL(mL/min « kg) — — — 16.37+6.57 — 395.6+53.6
Vss(L/kg) — — — 606.5+65.3 — 5286041206
AUC/Dose (min/l) 3.66+2.34 11.4£3.2 0.19+0.03 61.99+20.8 0.413+0.177 2.07+1.26
Bioavailability(%) 0.307

Data are expressed as mean + S.D. (n=6)
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Table 6. Protein binding ratio of sesaminol and sesaminol triglycoside in rat plasma following sesaminol and

sesaminol triglycoside administration (100mg/kg, i.v.)

otein binding ratio(%) Sesaminol triglycoside Sesaminol
Time(min)
82.27+6.73 8.97+1.78
84.51+3.58 7.93+4.96
85.83+2.25 9.46+1.11
Average 84.20+4.19 8.79+2.62

Data are expressed as mean+S.D. (n=6)

% = ~sesamol &% Blishd 2 Foniipip it o112 2k p P 2 R p B2 R R 2 Hait

Table 7. Intra-day and inter-day precision and accuracy of the HPLC method for the determination of total form

sesamol in rat tissue

Nominal Intra Inter
conc.
(ng/ml) Observed Precision Accuracy Observed Precision Accuracy
conc. (% CV) (% bias) conc. (% CV) (% bias)
(pg/ml) (ug/ml)

25 25.3+0.01 0.048 1.059 25.2+0.15 0.589 0.641
12.5 11.9+0.13 1.114 -4.732 12.24+0.07 0.569 -2.75
6.25 6.01+0.04 0.592 -3.273 6.160.10 1.647 -1.402
3.13 3.124+0.02 0.601 -0.212 3.14+0.04 1.425 0.471
1.56 1.584+0.03 1.678 0.804 1.60+0.04 2.655 2.701
0.78 0.80+0.002 0.277 2.251 0.77+0.02 2.643 -1.725
0.39 0.39+0.0003 0.087 -1.166 0.40+0.02 4.470 3.669
0.20 0.2+0.0002 0.101 1.480 0.20+0.002 0.787 1.992

Data are expressed as mean + S.D. (n=6)
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Table 8. Recovery of total form sesamol in rat tissue

Conc.

Liver Heart Lun
(ug/ml) g

Kidney Intestine Feces

Plasma

Brain

250 98.2+0.41 87.5+4.0  98.7+0.89

125 96.1+0.21  88.1+0.02  97. 8+0.74

62.5 96.9+0.37  83.3+0.16  97.1+1.09

96.4+0.28 110£2.39 77+£0.57

95.6+0.49 107£0.15  77.6£2.97

96.240.82  90.2+3.25  86.9+3.86

98.2+0.02

101+0.43

98.8+0.24

88.1+0.35

86.3+0.11

84.6+1.36

Average  97.1+0.88  86.3£2.67  97.9+0.91

96.0+0.46 105£7.58  95.3£6.18

99.3+1.15

86.3+1.75

Data are expressed as mean+S.D. (n=6)

4 ~SD + &" DA G R

Table 9. Fraction of residual blood in SD rat tissues.

Tissue Residual blood(%)

Blood 100

Liver 6.75+0.50
Kidney 6.99+1.39

Heart 14.3£1.15

Lung 14.5+1.30

Brain 2.76+0.35
Intestine 0.09+0.04

Data are expressed as mean + S.D. (n=6)

# L~ v PRA & sesamol(100mg/kg) %+ B 2 % E P sesamol 2 H ik B it.fé_Eij%“« 3 if: Ve 12 (Cissue/ Cplasma)

Table 10. The Ciissue/Cplasma ratio of sesamol and its metabolites after oral administration of sesamol 100mg/kg in

rat tissue.

Ctissue/ Cplasma .
. Sesamol Sesamol glucuronides Sesamol sulfates

Time(hr)
Brain 0.96+0.72 0.18+0.15 0.06+0.05
Heart 1.62+0.91 0.35+0.27 0.23+0.14
Lung 1.13+0.44 0.25+0.09 0.27+0.15

Kidney 0.62+0.25 0.39+0.22 0.38+0.14

Liver 0.26+0.06 0.10+£0.04 0.12+0.08

Data are expressed as mean + S.D. (n=6)
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Table 11. Individual urinary excretion of sesamol and its metabolites during each time interval after oral

administration of sesamol 100mg/kg

onc.(nmole/ml) .
. Sesamol Sesamol glucuronides Sesamol sulfates
Time(hr)
0-4 202.9+76.09 811.6£66.52 7153+703.6
4-8 109.4+4.783 920.3+65.80 13280+171.0
8-12 93.48+23.84 275.2+41.74 5793+266.4
12-16 97.83+16.88 137.0+£16.67 6101+426.1
16-24 301.4+33.98 207.2+22.83 7788+129.6
Total(0-24hr) 805.1 2351 40114
% of dose 0.4443 1.2981 22.143

Data are expressed as mean + S.D. (n=6)

L= ~ v PRAR & sesamol(100mg/kg) 7+ EPFRF T sesamol 2 H S Hpd g Gi

Table 12. Individual fecal excretion of sesamol and its metabolites during each time interval after oral

administration of sesamol 100mg/kg

¢.(nmole/ml) )
) Sesamol Sesamol glucuronides Sesamol sulfates
Time(hr)
0-4 240.6+2.826 208.0+5.435 191.3£2.463
4-8 635.5+£1.014 651.4+2.029 722.5+4.420
8-12 312.3+11.81 397.8+1.449 328.3+8.478
12-16 426.84£23.19 442.0+8.55 344.2+14.93
16-24 510.94£8.043 609.4+15.14 722.5+13.99
Total(0-24hr) 2123 2308 2308
% of dose 1.3542 1.2742 1.2741

Data are expressed as mean + S.D. (n=6)
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Figure 7. Time-dependent changes of sesamol and its metabolites concentration in rat tissues (heart, lung) after
oral administration. Sesamol and its metabolites were extracted from the tissues (heart, lung) collected at 60,

180, 360, 540, 1440 min after their administration and analyzed by HPLC.
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Figure 8.Time-dependent changes of sesamol and its metabolites concentration in rat tissues (kidney, liver) after
oral administration. Sesamol and its metabolites were extracted from the tissues (kidney, liver) collected at 60,

180, 360, 540, 1440 min after their administration and analyzed by HPLC.

48



80 500
—e— sesamol (brain) ‘ —e— sesamol (intestine)
—o— sesamol-glucuronide 400 A —o— sesamol-glucuronide
—w— sesamol-sulfate — —w— sesamol-sulfate
% 60 1 L0
< < 300 -
£ g
£ £
.2 40 -2 200
= 5
S 2 100 4
g 3
O 20 A
0 4
0 " " " " " " "
200 400 600 800 1000 1200 1400 1600

T T T T T T T
0 200 400 600 800 1000 1200 1400 0

Time(min) Time(min)

B4 ~ * EUE & sesamol(100 mg/kg) s >+ 7 Ir o F T gk 412 HPLC 4 47 ¥ Blie @ (% ~ % i )sesamol
2 MRk R

Figure 9.Time-dependent changes of sesamol and its metabolites concentration in rat tissues (brain, intestine)
after oral administration. Sesamol and its metabolites were extracted from the tissues (brain, intestine) collected

at 60, 180, 360, 540, 1440 min after their administration and analyzed by HPLC.
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Figure 10.Time-dependent changes of sesamol and its metabolites concentration in rat plasma after oral
administration. Sesamol and its metabolites were extracted from the plasma collected at 60, 180, 360, 540, 1440

min after their administration and analyzed by HPLC.
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Figure 11.Time-dependent changes of sesamol and its metabolites concentration in rat tissues after oral

administration. Sesamol and its metabolites were extracted from the tissues collected at 60, 80, 360, 540, 1440
min after their administration and analyzed by HPLC.
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Figure 12.Time-dependent changes of sesamol and its metabolites concentration in rat tissues after oral

administration. Sesamol metabolites (glucuronides and sulfates) were extracted from the tissues collected at 60,
80, 360, 540, 1440 min after their administration and analyzed by HPLC.
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analyzed by HPLC. (100 mg/kg oral, n = 6)
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Figure 14.Individual fecal excretion of sesamol and sesamol metabolites in during each time interval after
analyzed by HPLC. (100 mg/kg oral, n = 6)
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Table 13. Intra-day and inter-day precision and accuracy of the HPLC method for the determination of total

form sesaminol triglucoside in rat tissue

Nominal Intra Inter
conc. Observed Precision Accuracy Observed Precision Accuracy
(ug/ml) conc. (% CV) (% bias) conc. (% CV) (% bias)
(ng/ml) (ug/ml)

25 24.8+0.10 0.106 0.429 24.2+0.23 0.965 -3.142
12.5 12.8+0.04 0.339 3.122 12.6+0.07 0.558 1.011
6.25 6.34+0.07 1.154 1.450 6.13+0.06 0.969 -1.955
3.13 3.024+0.06 1.833 -3.333 3.11+£0.03 0.896 -0.454
1.56 1.58+0.01 0.716 0.807 1.60+0.02 1.431 2.210
0.78 0.75+0.02 2.001 -3.722 0.80+0.02 2.958 2.391
0.39 0.38+0.004 1.107 -2.820 0.39+0.004 1.203 0.415
0.20 0.2+0.004 2.231 -0.168 0.19+0.004 2.075 -4.242

Data are expressed as mean = S.D. (n=6)
Intra-day : y = 0.1534x - 0.0015 R*=10.9999 ; Inter-day : y = 0.1509x + 0.0003 R* =0.9996

Z -+ m ~sesaminol A+ Rz Frxapipitatr sk p P 2 A p B2 R A2 Rl
Table 14. Intra-day and inter-day precision and accuracy of the HPLC method for the determination of total

form sesaminol in rat tissue

Nominal Intra Inter
conc.
(ng/ml) Observed conc. Precision Accuracy Observed conc. Precision Accuracy
(ug/ml) (% CV) (% bias) (ug/ml) (% CV) (% bias)
25 25.0+0.10 0.401 0.029 25.04+0.08 0.334 0.004
12.5 12.54+0.02 0.121 -0.067 12.540.10 0.803 0.081
6.25 6.25+0.004 0.056 0.059 6.23+0.21 0.346 -0.253
3.13 3.13+0.004 0.129 0.042 3.11+0.02 0.506 -0.289
1.56 1.59+0.05 2.854 1.723 1.57+0.01 0.911 0.768
0.78 0.80+0.009 1.067 2.872 0.81+0.003 0.426 3.873
0.39 0.40+0.004 0.992 3.595 0.37+0.005 1.386 -4.182
0.20 0.19+0.001 0.669 -2.935 0.20+0.001 0.460 2.009

Data are expressed as mean + S.D. (n=6)
Intra-day : y = 0.3539x + 0.0013 R*=10.9999 ; Inter-day : y = 0.5917x + 0.0003 R?=0.9999
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Table 15. Intra-day and inter-day precision and accuracy of the HPLC method for the determination of total

form sesaminol triglucoside in rat intestinal

Nominal Intra Inter
conc. Observed conc. Precision Accuracy  Observed conc. Precision Accuracy

(ng/ml) (ng/ml) (% CV) (% bias) (ng/ml) (% CV) (% bias)

25 24.94+0.05 0.218 -0.578 24.8+0.07 0.265 -0.768

12.5 12.5+0.03 0.199 1.966 12.84+0.03 0.219 2.48
6.25 6.39+0.04 0.634 2.19 6.48+0.12 2.11 3.62
3.13 3.01+0.10 3.27 -3.68 3.05+0.03 0.938 -2.35
1.56 1.46+0.03 2.34 -6.76 1.494+0.03 1.95 -4.77
0.78 0.773+0.01 1.83 -1.04 0.756+0.01 2.81 -3.26
0.39 0.399+0.10 1.66 2.15 0.380+0.002 2.01 -2.77
0.20 0.192+0.05 26.4 -1.78 0.197+0.01 3.78 0.816

Data are expressed as mean + S.D. (n=3)
Intra-day : y = 0.1435x - 0.0004 R*=0.9998 ; Inter-day : y =0.1374x + 0.0011 R*=0.9996
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Table 16. Intra-day and inter-day precision and accuracy of the HPLC method for the determination of total

form sesaminol in rat intestinal

Nominal Intra Inter
conc. Observed conc. Precision Accuracy Observed conc. Precision Accuracy
(ng/ml) (ng/ml) (% CV) (% bias) (ng/ml) (% CV) (% bias)
15 14.9+0.300 501 0.566 15.15+0.019 0.122 0.989
7.5 7.46+0.059 0.794 -0.556 7.47£0.043 0.580 -0.416
3.75 3.74+0.026 0.687 -0.174 3.73£0.023 0.606 -0.661
1.88 1.840.001 0.034 -1.83 1.85+0.013 0.685 -1.48
0.938 0.896+0.013 141 447 0.891:£0.008 0.904 4,98
0.469 0.445+0.004 0.996 -5.02 0.466+0.01 2.13 -0.531
0.2348 0.237+0.005 2.28 1.15 0.234:£0.003 1.47 -0.330
0.1178 0.113+0.003 91 347 0.1130.002 176 3.49

Data are expressed as mean + S.D. (n=3)
Intra-day : y = 0.589x - 0.0013  R*=0.9999 ; Inter-day : y = 0.597x - 0.0041 R*=0.9999
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Table 17. Intra-day and inter-day precision and accuracy of the HPLC method for the determination of total

form sesaminol triglucoside in rat excrement

Nominal Intra Inter
conc. Observed conc. Precision Accuracy  Observed conc. Precision Accuracy
(ng/ml) (ng/ml) (% CV) (% bias) (ng/ml) (% CV) (% bias)
25 25.0+0.18 0.724 -0.179 24.7+0.45 1.80 -1.10
12.5 12.6+0.24 1.90 0.802 12.9+0.02 0.130 3.12
6.25 6.34+0.01 0.141 1.46 6.61+£0.006 0.096 5.79
3.13 3.00+0.03 0.958 -3.95 3.05+0.08 2.60 -2.41
1.56 1.52+0.002 0.111 -2.54 1.48+0.03 2.28 -5.57
0.78 0.76:0.01 1.32 -2.57 0.81+0.009 1.17 3.61
0.39 0.39+0.01 1.80 0.244 0.40-+0.006 1.61 1.74
0.20 0.20+0.00048 0.242 1.67 0.20+0.0003 0.149 2.94
Data are expressed as mean + S.D. (n=3)
Intra-day : y =0.1512x - 0.0016 ~ R*=0.9999 Inter-day : y = 0.1354x + 0.0043  R*=10.9992
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Table 18. Intra-day and inter-day precision and accuracy of the HPLC method for the determination of total

form sesaminol in rat excrement

Nominal Intra Inter
conc. Observed conc. Precision Accuracy Observed conc. Precision Accuracy
(ug/ml) (ng/ml) (% CV) (% bias) (ng/ml) (% CV) (% bias)
15 15.1+0.03 0.206 0.639 15.0+0.08 0.548 0.100
7.5 7.47+0.002 0.026 -0.344 7.40+0.050 0.679 -1.37
3.75 3.71+£0.043 1.16 -1.14 3.72+0.064 1.71 -0.673
1.88 1.82+0.018 0.968 -2.93 1.83+0.001 0.078 -2.63
0.938 0.900+0.009 0.951 -4.19 0.881+0.006 1.58 -1.28
0.469 0.459+0.00003 0.007 -2.07 0.443+0.001 0.272 -4.83
0.2348 0.232+0.001 0.639 -1.02 0.221+0.007 1.24 -4.51
0.1178 0.113+0.00002 0.025 -3.79 0.109+0.001 0.965 -5.82
Data are expressed as mean + S.D. (n=3)
Intra-day : y = 0.5958x - 0.0049  R*=10.9999 Inter-day : y = 0.5925x - 0.0051  R*=10.9999
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Table 19. Individual urinary excretion of sesaminol triglucoside and its metabolites during each time interval

after oral administration of sesaminol triglucoside 500mg/kg

onc.(nmole) Sesaminol ) Sesaminol )
) ) ) Sesaminol ) Sesaminol sulfate
Time(hr) triglucoside glucuronide
0-4 393.3+112.1 3.050+1.264 63.21+32.20 592.1+148.8
4-8 234.7+73.42 1.227+0.150 3.780+1.691 269.8+69.24
8-12 311.7¢154 .4 2.223+1.217 12.25+3.416 3400+471.6
12-16 195.9+65.65 4.916+1.459 11.65+2.981 50.52+15.06
16-24 193.4+14.50 20.46+1.789 14.49+1.135 36.81+3.454
Total(0-24hr) 1329.3 31.87 105.4 4349
0.2528 0.006 0.0200 0.8273

% of dose

Data are expressed as mean + S.D. (n=6)

# = -+~ r JR4% & sesaminol triglucoside (500mg/kg) % & ELpF ¥ T sesaminol triglucoside % H i &

.

Table20. Individual fecal excretion of sesaminol triglucoside and its metabolites during each time interval after

oral administration of sesaminol triglucoside 500mg/kg

onc.( nmole) Sesaminol i Sesaminol .
) ) ) Sesaminol ) Sesaminol sulfate
Time(hr) triglucoside glucuronide
0-4 12.70+0.333 96.82+3.521 108.7+13.58 44.71+0.769
4-8 42.47+1.059 186.0+£9.716 ND! 89.93+4.917
8-12 5435+434.0 17951+£772.9 1020+88.86 16623+1381
12-16 332.4+50.86 24985+1885 ND' 29522+4766
16-24 559.6+£7.104 13601+119.1 159.9+34.94 6284+53.70
Total(0-24hr) 6382 56820 1288 52563
% of dose 1.214 10.81 0.2451 9.999

Data are expressed as mean + S.D. (n=6)
'ND:non-detectable.

55



L= -~ T JR4 G sesaminol (220mg/kg) - ECPFR T sesaminol £ H % b SRR £ "F

Table 21. Individual urinary excretion of sesaminol and its metabolites during each time interval after oral

administration of sesaminol 220mg/kg

Conc.(nmole)

. Sesaminol Sesaminol glucuronide Sesaminol sulfate
Time(hr)

0-4 2.007+0.362 35.72+0.459 132.3+16.80

4-8 27.34+6.882 53.154+0.341 76.01+7.743

8-12 50.98+15.69 12.70+1.133 56.09+8.039

12-16 3.323+0.255 31.63+1.276 41.70+3.218

16-24 4.241+1.225 ND' 37.566+2.752
Total(0-24hr) &7.89 133.2 343.7
% of dose 0.016 0.025 0.064

Data are expressed as mean + S.D. (n=6)
'ND:non-detectable.

L = - = ~ v PRA& & sesaminol (220mg/kg) #“F ECPF T sesaminol triglucoside 2 H % e & 2 %
Table 22. Individual fecal excretion of sesaminol triglucoside and its metabolites during each time interval after

oral administration of sesaminol 220mg/kg

Conc.(nmole)

. Sesaminol Sesaminol glucuronide Sesaminol sulfate
Time(hr)

0-4 1115£10.11 ND 2612+274.0

4-8 2470+434.6 71.73+£1.170 4580+10.75

8-12 4128+349.0 6.350+0.846 15783+647.2

12-16 8932+1544 270.0+£0.626 505.9+0.675

16-24 7877+484.1 59.02+10.19 414.0+£37.20
Total(0-24hr) 24523 407.1 23896
4.582 0.076 4.465

% of dose

Data are expressed as mean + S.D. (n=6)

'ND:non-detectable.
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Table 23. Recovery of total form sesaminol triglucoside in rat tissue

Concentration Large Small
Liver Heart Lung Kidney Brain Feces Urine Plasma Cecum Rectum
(pg/ml) intestines intestines
250 89.7+0.19 85.5+0.23 81.1+0.07 90.3+2.37 81.0+£0.97 102+2.68 91.3+0.40 88.9+0.56 90.4+0.09 92.3+0.04 88.0+£0.28 78.2+0.36
125 91.7+0.21 92.1+0.26 92.5+0.19 90.6+0.75 91.0+1.35 95.0+0.67 89.9+0.19 89.4+0.74 89.9+0.06 91.2+0.10 91.1+0.67 89.5+0.23
62.5 86.6+£0.16 88.0+0.31 92.1£0.39 87.94+0.39 86.5+£0.29 100+0.43 84.4+0.32 87.8+0.26 90.6+0.01 87.3£3.86 88.2+0.38 85.4+0.49
Average 89.3£2.54 88.5+£3.32 88.5+£6.48 89.6+1.46 86.2+5.03 98.943.46 88.5+3.66 88.7+0.82 90.3+0.38 90.3+2.60 89.1£1.77 84.4+5.72
Data are expressed as mean+S.D. (n=4)
% - L+ w ~ % sesaminol =+ v & _ELT%‘«L ¥ T &
Table 24. Recovery of total form sesaminol in rat tissue
Concentration Large Small
Liver Heart Lung Kidney Brain Feces Urine Plasma Cecum Rectum
(pg/ml) intestines intestines
150 85.8+0.07 85.3+0.18 84.94+0.12 85.9+1.22 88.0+0.21 84.5+0.01 89.9+0.27 86.2+0.25 85.2+0.79 86.3+£0.15 82.9+1.16 71.940.08
75 86.7+0.52 86.8+0.45 84.6+1.79 86.5+0.33 91.3+0.37 86.4+0.28 90.3+0.13 85.4+0.43 85.3+0.11 85.0+0.08 86.3+0.90 73.8+0.03
37.5 86.6+2.19 88.0+£0.62 89.24+0.96 88.8+0.16 94.1+0.74 91.84+0.32 96.2+0.15 85.9+1.08 85.3+0.4 79.24+0.95 84.6+3.20 73.4+0.21
Average 86.4+0.50 86.7+1.37 86.3+£2.57 87.1+£1.54 91.1+£3.07 87.6+3.78 92.14+3.54 85.8+0.40 85.3+0.03 83.5+3.78 84.6+1.69 73.0£1.02

Data are expressed as mean+S.D. (n=4)
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Figure 15. Time-dependent changes of sesaminol triglucoside (free form and metabolites) and its

concentration in rat tissues after oral administration. Sesaminol triglucoside (free form and metabolites)

were extracted from the tissues collected at 60, 80, 360, 540, 1440 min after their administration and
analyzed by HPLC.
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Figure 16.Time-dependent changes of sesaminol triglucoside metabolites ( glucuronide and sulfate)
and its concentration in rat tissues after oral administration. Sesaminol triglucoside metabolites

( glucuronide and sulfate) were extracted from the tissues collected at 60, 80, 360, 540, 1440 min
after their administration and analyzed by HPLC.
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Figure 17. Time-dependent changes of sesaminol triglucoside (free form and metabolites) and its

concentration in rat intestines after oral administration. Sesaminol triglucoside (free form and

metabolites) were extracted from the intestines collected at 60, 80, 360, 540, 1440 min after their
administration and analyzed by HPLC.
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Figure 18. Time-dependent changes of sesaminol triglucoside metabolites ( glucuronide and sulfate)

and its concentration in rat intestines after oral administration. Sesaminol triglucoside metabolites

( glucuronide and sulfate) were extracted from the intestines collected at 60, 80, 360, 540, 1440 min
after their administration and analyzed by HPLC.
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Figure 19.Time-dependent changes of sesaminol triglucoside (free form and metabolites) and its
concentration in rat tissues and intestines after oral administration. Sesaminol triglucoside (free

form and metabolites) were extracted from the tissues and intestines collected at 60, 80, 360, 540,
1440 min after their administration and analyzed by HPLC.
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Figure 20.Time-dependent changes of sesaminol triglucoside (free form and metabolites) and its
transformation ratio in rat intestines after oral administration. Sesaminol triglucoside (free form and

metabolites) were extracted from the tissue collected at 60, 80, 360, 540, 1440 min after their
administration.
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Figure 21.Time-dependent changes of sesaminol triglucoside (free form and metabolites) and its

transformation ratio in rat intestines after oral administration. Sesaminol triglucoside (free form and
metabolites) were extracted from the tissue collected at 60, 80, 360, 540, 1440 min after their

administration.
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Figure 22. Individual urinary and fecal excretion of sesaminol triglucoside metabolites in during
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Figure 23.Time-dependent changes of sesaminol glucuronide and its concentration in rat tissues

after oral administration. Sesaminol glucuronide was extracted from the tissues collected at 60, 80
360, 540, 1440 min after their administration and analyzed by HPLC

sesaminol-free

sesaminol-total

B Liver
[ Kidney
[ Heart
I Lung
I Erain
I FPlasma

Conccntration{nmulc.-'g)

(_‘011centrmiun{mmﬂ elg)

e(min )

;mg Bl;:_ plasma
Tissue

Bl= L2~ BUE 4 sesaminol (220 mg/kg) 4 ¥t 7 I BF P T R4 HPLC A 47 e B & e ¥

sesaminol  #4~ (free % total form)jk A

Figure 24. Time-dependent changes of sesaminol ( free and total form )and its concentration in rat

tissues after oral administration. Sesaminol ( free and total form ) was extracted from the tissues

collected at 60, 80, 360, 540, 1440 min after their administration and analyzed by HPLC
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Figure 25. Time-dependent changes of sesaminol glucuronide and its concentration in rat intestines

after oral administration. Sesaminol glucuronide was extracted from the intestines collected at 60,
80, 360, 540, 1440 min after their administration and analyzed by HPLC.
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Figure 26. Time-dependent changes of sesaminol ( free and total form )and its concentration in rat
intestines after oral administration. Sesaminol ( free and total form ) was extracted from the

intestines collected at 60, 80, 360, 540, 1440 min after their administration and analyzed by HPLC.
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Figure 30. Time-dependent changes of sesaminol and its concentration in liver S9enzyme assay.
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Figure 31. Time-dependent changes of sesaminol and its concentration in digestion stability assay

(simulated gastric fluid and intestinal fluids).
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Figure 32. Time-dependent changes of sesamol and its concentration in digestion stability assay
(simulated gastric fluid).
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# = +w ~ 7 J lignan(Sesaminol triglucoside % Sesaminol) e~ Bl 1) 47 ©

LC/MS/MS #cdy
Table 24. LC/MS/MS data of identified sesame lignan metabolites (Sesaminol triglucoside and

Sesaminol) in rat excreta

HN 2

Excrement . LC/MS/MS [M-HT Fragment ions,
Compound Metabolite number . . i
of rat parent ion selection negatively charged
Sesaminol Urine MS-2 359 191, 203, 221, 311
MS-7 301 253,271, 283
MS-1 357 189, 207, 309, 327
Feces MS-2 359 191, 203, 221, 311
MS-8 297 107, 189, 253
MS-7 301 253,271, 283
MS-6 377 283,271,257, 231
369 163, 191, 219, 339
Sesaminol ]
trighicoside Urine MST-3 359 191, 203, 221, 311
MST-5 361 175,221, 313, 331
MST-2 357 189, 207, 309, 327
MST-7 297 107, 189, 253
MST-6 301 253,271, 283
MST-1 369 191, 163, 219, 339
Feces MST-3 359 191, 203,221, 311
MST-2 357 189, 207, 309, 327
MST-7 297 107, 189, 253
MST-6 301 253,271, 283
MST-4 377 283,271,257, 231
MST-1 369 163, 219, 339
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L = 1 ~ ZJf lignan(Sesaminol triglucoside) 7=~ & &8 © F % 34 2. LC/MS/MS #icdy
Table 25. LC/MS/MS data of identified sesame lignan (Sesaminol triglucoside) metabolites in rat

tissue
Tissues of Metabolite LC/MS/MS Fragment ions, negatively
Compound [M-H] parent
rat number . . charged
ion selection
Sesaminol ) MST-7
trighicoside Liver 297 107, 189, 253
MST-1 369 163,219, 339
Kidneys MST-1 369 163,219, 339
Heart MST-3 359 191, 203, 221, 311
MST-1 369 163,219, 339
Lung MST-3 359 191, 203, 221, 311
Brain MST-1 369 191, 219, 339
Plasma MST-3 359 191, 203, 221, 311
MST-5 361 175, 221,331,313
MST-7 297 107, 189, 253
MST-1 369 191, 219, 339
Cecum MST-3 359 191, 203, 221, 311
MST-2 357 189, 207, 309, 327
MST-7 297 107, 189, 253
MST-1 369 191, 219, 339
Colon MST-3 359 191, 203, 221, 311
MST-2 357 189, 207, 309, 327
MST-7 297 107, 189, 253
MST-1 369 163,219, 339
Rectum MST-3 359 191, 203, 221, 311
MST-7 297 107, 189, 253
MST-1 369 163,219, 339
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# = -+ ~ I lignan(Sesaminol) &~ & A8 @ F % B4 2. LC/MS/MS #icdi
Table 26. LC/MS/MS data of identified sesame lignan (Sesaminol) metabolites in rat tissue

Tissues of . LC/MS/MS [M-HT Fragment ions,
Compound Metabolite number . . i
rat parent ion selection negatively charged
Sesaminol  Kidneys MS-2 359 191, 203, 221, 311
Brain MS-2 359 191, 203, 221, 311
Cecum MS-2 359 191, 203, 221, 311
MS-4 345 235,297
MS-3 373 217,307, 325
MS-5 361 175,271, 313, 331
MS-1 357 189, 207, 309, 327
MS-8 297 107, 189, 253
Colon MS-2 359 191, 203, 221, 311
Rectum MS-2 359 191,203, 221, 311
Small MS-2
ntestine 359 191, 203, 221, 311
MS-3 373 217,307, 325
MS-4 345 235,297
MS-4 361 175,271, 313, 331
MS-1 357 189, 207, 309, 327
MS-8 297 107, 189, 253

L= =~ 20 lignan(sesamol) f & BUALR & FET R 2. GC/MS #icdy

Table 27. GC/MS data of identified sesame lignan (sesamol) metabolites in rat urine

Tissues of ) ) . .
Compound . Metabolite number parent ion selection Fragment ions (m/z)
ra
Sesamol urine M1 210 195, 165, 137,97, 73

M2 284 241, 185,129, 73
327, 267, 254, 239, 211,

M3 342
179,73
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oL N3 Jir lignan(Sesaminol triglucoside % Sesaminol) e+ &£ ) F= ¢ FoF ik b 2

LC/MS/MS #cdk

Table 28. LC/MS/MS data of identified sesame lignan metabolites (Sesaminol triglucoside and

Sesaminol) in rat excreta

Excrement . LC/MS/MS [M-HT Fragment ions,
Compound Metabolite number i ] )
of rat parent ion selection negatively charged
Sesaminol Urine MI-1 377 283,271,257, 231
341, 329, 311, 221,
M I-2 359
203, 191
343, 325, 306, 293,
M I-3 373
265, 233, 218, 203
M I-4 389 307,263, 229
M I-5 309 310, 282, 159
Sesaminol
. . M I-1 377 283,271, 257, 231
triglucoside
341, 329, 311, 221,
M I-2 359
203, 191
343, 325, 306,293,
M I-3 373
265,233,218, 203
M I-4 389 307,263, 229
M I-5 309 310, 282, 159
M II-1 377 283,271,257,231
341, 329, 311, 221,
M II-2 359
203, 191
343, 325, 306,293,
M II-3 373
265,233,218, 203
M II-4 389 307,263, 229
M II-5 355 355, 308, 292, 252
M 11-6 325 315,297
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Figure 34. Possible pathway for the biotransformation of sesaminol triglucoside by rat.
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Figure 35. Possible pathway for the biotransformation of sesaminol by rat.
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