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Abstract

Adlay (Coix lachrymal-jobi L. var. ma-yuen Stapf) is an one year grass crop
that has long been used as traditional Chinese medicine and a nourishing food. Recent
studies have shown the effects of adlay are benefit to treat tumor and inflammation.
Furthermore, the dehulled adlay has higher activity than polished adlay, especially in
the adlay bran. In China, adlay seed was extracted with supercritical CO; to get the
oily extract that is formulated into an emulsion for injection
(Kanglaite injection (KLT)). KLT injection showed the antitumor proliferation and life
extension in animal tumor models. It demonstrated the potential for antitumor and
anti-cachexia activity of the low polarity fraction of adlay seed. The adlay bran
contain about 25% crude fat (Wt%), howeve{, there are less research results shown
the characteristic of the low polarify fraction of adlay seed or bran. Therefore the aim
of this study is to analyze the Comp-C.JSi‘_t;I'gP:'_.iI.l the n-hexane fraction of adlay bran
ethanolic extract by gas chromat(.)gr.gi;’_)l-lgl / mass: spectrometer (GC / MS).
And column chromatography were er:nployed 0 afford pure compounds.

The study results revealed that there are .32 components identified in the GC /
MS analysis, including 7 phytosterol; 3 monoglyceride; 7 free fatty acid & its ester; 1
amide; 1 alcohol; 1 alkene; 7 aldehyde; 5 other species of components. In addition, 3
pure compounds are isolated and identified as stigmasterol, B-sitosterol,
3-O-feruloyl-5B-sitostan-3-ol, and 1, 2-, 1, 3-diglyceride mixture. According to the
literature review, the possible active components in the n-hexane fraction of adlay

bran ethanolic extractare phytosterol, monoglyceride, and fatty acid amide.

Keywords: adlay bran, GC / MS, phytosterol, monoglyceride, fatty acid amide
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Table 1. Proximate compositions of whole grain adlay and its different parts*

Material Moisture Crude Crude fat Ash T.C.**

protein

Whole grain adlay 7.2+0.4 17.3+0.2  6.4+0.3 6.3+0.0  70.1+0.4

Adlay hull 5.24+0.1 8.0+0.3 2.0+0.4  11.7+0.1  78.3£0.5
Adlay testa 7.240.1 11.9+0.3  2.940.2 7.240.3  78.0+0.3
Dehulled adlay 9.1£0.4  21.3+0.2  8.3%0.3 2.1+0.1 68.3+0.2
Adlay bran 10.0£0.2  18.5+0.2 24.44+0.1  7.0£0.0  50.1£0.1
Polished adlay 10.6£0.4 21.9+0.2  2.9+0.2 1.9+0.1 72.94+0.3

* Unit : wt%, db. Each datum is expressed assmean.+ SD of four replications
** T.C. (Total carbohydrate) = 100 <(Crude protein + Crude fat + Ash)

(+ % 1994)
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fele i & Zw fAig Ak > BApEZ B S0 R 47.38% ~ L frid ik 31.42% ~ 147
fe 19.00%22 A Pq Bk 2.20% ° 3 £ (1999)4 4 & Fupa iz B izl "q & A 172 %
Fodg MBI RS AL =Y W A(91.48 £ 343%) 0 Tios+ 2 5 870970 ¥ 7
7 OERA 0 g 1.47£0.63%23.19% > H Pqsfk S b APEE AL Pa ik~ I o R Y
e ﬁ vk s 13.3% ~ 1.1% ~ 48.4%#2 37.2% - Tanaka 22 Takatsuto (2001)4 47
B FY L FEE2 7 £ o sitosterol & H A & o b FAR AT 5 50%)7
H =X % sitostanol ~ stigmasterol ~ campesterol £2 campestanol - Huang % (2005) 14 $##
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BECHRAPED o g2l d e Y DR M i &S A 0k
90.60% > 1.43%FFa+ & "q ~ 4.36%H Ba+ i "5 &2 3.78% 54 WAk - w % (2005)
f1* HPLC-MS ~ {78 iz P chZ e b g A > @t - =y
oo 2 ¥ 2B A0 3% 1 = LR AR 9 Fa(6.4%) ~ = I b B ph @ A
(17.1%) ~ # L = I Jprod P+ 7 F0(6.9%) ~ I fjrid fe = b faH 4 fq(17.4%) ~ 1=
WAL I Jppid flid e i fg (13.5%) ~ = i fe4 i f5(19.0%) ~ 1R IFpL = b phH o
f7(10.6%) - Wu Z(007)F|* #w i 580Ul e X F KA P E B2 08
ao BWE Sz taits s 20 GC/ MS AT HAmER LA FRE T

policosanol(246 mg/kg) ~ oleamide(45.8 mg/kg) ~ squalene(82.4 mg/kg) ~
tocophenol(227 mg/kg) ™ 2 #cfd phytosterol(total phytophenol 4733 mg/kg) -

Ukita 4= Tanimura (1961) ’%m%f::éﬁﬁ fit 5 B~47 ¥ F pennt £ OE VR b
sarcoma-180 z_-] R& & » & MJ‘ A‘é}ﬁ“’: TSN ,2 % =fg (coixenolide) » F]
AW R H Pl 2. §orn s i p 7\ ] %“*ﬂ-‘.. t‘ ﬁﬁ%l’* 2% ~ K o Tokuda % (1990)

'ﬁf
FRIE Yo rLl &S TR ) Pap_ig;_omq B g ek s s - Hpad

2

fin o.-monolinolein  Yoshikazu "%, ,(11'987) ® Eﬁllg =

aﬂ'

% E B4 2 4 e Gold
hamster “F & jg i@ wm? 4 £ &2 ¢'Ji§§1'#'f g”m/)@f% LA A S B
3-O-feruloyl-5B-sitostanol » Numata % (1994) 4 3 = ehf fip 3 B4 ¥ $r 4] B
sarcoma-180 3 72 » B § 2z A AT HFIRE F R - A ik ~ TP R~ PR

Br AR



(z) B isils
E R Al N W ga;ﬁ L= T B AR 2R 2R - B
AR > AR B A2 R R o SIS AR A ] IR HrF KR
B LA R Ml BICF BB NS LB KRR
P2l A A IR B R o R R R R R e o
PHfeT B m R AR R e 2 A R L Ko BB o 2 R RE
R A BN E e ¥ EFHE LT e B RS2 5
FFEL oy B Ruf 0% o2 5% 3 bipmdy s FRERMET#E
Wz pT o A RSB RE Y 2 E BCHEPES N FY oo B
I H A o b e 2o S 2 0 PUAHBP R A RN E S b RE
P2e 2 AlRE R i A %wfo{o&ﬂ@ﬁaiﬁaﬁﬁéﬂ’%
- EALLE G B/‘,}i—ﬁ'g’_ ﬁsﬁ‘; 3 \—HF} o AUR S L SR
NN S I S T #’f‘ :%"‘ : uL «ﬁ.ﬁv ‘-yr%"iﬁ CE R FURR R 5T o "f
= |
X F FE S RS A\H;—LZ# PRS2 i 1B
FrEAAR-S S f\&ﬁﬁizpﬂl* 3 E af}&.;[éééiﬁﬂéflf%’."z R
LABAETHE £ RIA L aa#( R E A L SRR
BHY BiD) Al A S ITmINEN o MIFE AT T B R BT 0 B OR T H
Fedl R~ U L PR R P A B g e S R R
Pl A BFLBEE NS REA A BE G G R EEY (F 01996 ;
351997 ; # > 1998 ; 4k > 1999 ; %] > 2000 ; & - 2001 ; $% > 2001 5 ¥ » 2002 ;

%,

G

12004 5 % > 2008) o @ T E B4 ¢ oo ?}%‘fi“ff%ﬁq‘?? 2R HgE R A
B ki TS (Y § B4 = 4 ( phytochemicals s Bz » £ 3 P w0 a5~

TeFFILAREM L A oAk k2 (%5 2008)¢
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Table 2. phytochemicals of adlay

Compound from adlay bran Classification Adlay fraction = Reference
adenosine nucleotide Root Otsuka et al., 1988
3B-benzyl-60-isopropyl-4-methy Hull i o> 1998
morpholine-2,5-dione
camperstanol steroid Seed Kondo et al., 1988
campersterol steroid Seed Kondo et al., 1988
cerebrosides sphingolipids Dehull adlay Han et al., 1988
trans-coniferylaldehyde phenolic aldehyde Hull i > 1998
colcin (coixin) protein Polished adlay v % > 1919
coixamide Testa 0 1999
coixan A, B, C polysaccharide Polished adlay =~ Takahashi et al.,
1986
coixenolide Hull, testa, bran, Ukita &
polished adlay = Tanimura,1961;
% > 1996
coixinden A,B Germinated adlay # 2 % > 1993
coixinic acid fatty acid Polished adlay > § % » 1952
coixol benzoxaninoid Hull, testa, root -] Life= o »
: 1955;Nagao %
19858 > 1998;3k »
1999
coniferyl alcohol Hull % > 2001
trans-p-coumaric acid [ e Hull ¥% > 2001
p-trans/cis-coumaric acid phenoli€iacid Hull # > 2000
cyeloart-23(Z)-ene-3[3,25-diol . “steroid Testa > 1999
1,3-O-diferuloylglycerol ' Hull % > 2001
dehydrodicconiferyl alcohol lignan * Hull %l > 2000;%% > 2001
3,4-dihydroxybenzaldehyde phenolic aldehyde Seed B gL 1977
3,4-dihydroxybenzaldehyde glycolide phenolic aldehyde Polished adlay 4>+ 22 # .1, > 1977
5,7-dihydroxychromone Hull %] > 2000
digalactosyl diglyceride Dehull adlay #RE > 1988; Han et
al., 1988
3,3-dimethoxy-biphenly-4,4-diol Hull i > 1998
2,6-dimethoxy-p-hydroquinone quinone Root Otsuka et al., 1989
2,6-dimethoxy-p-hydroquinone-1-O-3 quinone Root Otsuka et al., 1989
-D-glucopyranoside
Sa,80-epidioxy-24(S)-methycholesta- steroid Hull i > 1998
6,9(11),22-trien-3B-ol
ergosta-4,6,8(14),22-tetraen-3-one steroid Hull i > 1998
ergosten-(5)-ol-(3p)cis/trans-Feruloyl steroid Seed Kondo et al., 1988
phytosterol glycolipid
ergosterol peroxide steroid Hull i > 1998
esterified steryl glycosides Dehull adlay % > 1988; Han et
al., 1988
fatty alcohols Testa 1% > 1999

11
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2. 5P et B2 S ()

Table 2. phytochemicals of adlay ( continued )

Compound from adlay bran

Classification Adlay fraction Reference

Ferulic acid Hull % > 2001
trans-feruloyl campestanol steroid Polished adlay Kondo et al.,
1988
trans-feruloyl stigmastanol steroid Polished adlay Kondo et al.,
1988
glucan polysaccharide Dehull adlay ~ Yamade et
al., 1986
2-O-B-glucopyranosyl-4,7- benzoxaninoid Root Nagao et al.,
dimethoxy-1,4(2H)-benzoxazin-3-one 1985
2-O-B-glucopyranosyl-7-hydroxy-1,4 benzoxaninoid Root Nagao et al.,
(2H)-benzoxazin-3-one 1985
2-O-B-glucopyranosyl-4-hydroxy-7-methoxy-1,4 benzoxaninoid Root Nagao et al.,
(2H)-benzoxazin-3-one 1985
2-O-B-glucopyranosyl-7-methoxy-1,4 benzoxaninoid Root Nagao et al.,
(2H)-benzoxazin-3-one 1985
4-hydroxyacetophenone phenolic Testa > 1999
ketone
a-hydroxyacetovanillone Hull 3% > 2001
p-hydroxybenzaldehyde “phenelic Hull, testa i > 1998;
= Yl fs aldehyde 1 0 1999;
=% 3% 5 2001
1-(4-hydroxy-3,5-dimethoxyphenyl)propane-1 ,-2,,3-@'(_)1 _ : Root Otsuka et al.,
: | == 1989
3—hydr0xy—1—(4—hydr0xy—3—methoxyphenl’y)prdpan—1-one' phenolic Hull #| > 2000
; ; ketore
3-hydroxy-1-(4-hydroxyphenyl)propan-1-one phenolic Hull %l > 2000
ketone
5-hydroxindole-3-carbaldehyde Hull £ » 2000
2-hydroxy-7-methoxy-1,4(2H)benzoxazin-3-one benzoxaninoid Root Nagao et al.,
1985
w-hydroxypropioguaiacone Hull 3% 0 2001
3B- hydroxystigmast-5-en-7-one steroid Hull, testa i > 1998;
> 1999
isatonic anhydride Root Otsuka et al.,
1989
4-ketopinoresinol lignan Hull, root Otsuka et al.,
1989; 1 >
1998;3% »
2001
lariciresinol lignan Hull %] > 2000
linoleic acid fatty acid Polished adlay Numata et
al., 1994
long chain alkanes Testa & » 1999

& (continued )
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2. 5P et B2 S ()

Table 2. phytochemicals of adlay ( continued )

Compound from adlay bran Classification Adlay fraction Reference
lysophosphatidyl choline phospholipid Dehull adlay Han et al., 1988
manganase Seed Duke, 1992
mayuenchinol Hull % > 2001
mayueninol Hull % > 2001
mayuenolide lignan Hull i > 1998; %%-2001
6-methoxy-benzoxazolon myristic acid fatty acid Seed Duke, 1992
methyl 9-acetoxynononoate Hull % 0 2001
methyl azlate Hull % 0 2001
methyl palmitate fatty acid Testa > 1999
monogalactosyl diglycerides Dehull adlay Han et al., 1988;
#RE > 1988
a-monolinolein Polished adlay Tokuta et al., 1990
narigenin flavonoid Hull %1 > 2000;%% > 2001
neutral lipid Dehull adlay Han et al., 1988;
BRE > 1988
oleic acid fatty aeid Polished adlay Numata et al., 1994
cis-8-octadecenoic acid fafty-acid Seed Duke, 1992
palmitic acid fatty acid Polished adlay, testa Numata et al.,
- : - 1994; 5 % >
Y o't 1952; +& > 1999
palmitosyl campesterol steroid” Polished adlay Kondo et al., 1988
palmitosyl B-sitosterol | Isteroid Polished adlay Kondo et al., 1988
phosphatidyl choline . 'pho-s:}-)hol_ipid Dehull adlay Han et al., 1988;
; - R > 1988
phosphatidyl ethanolamine phospholipid  Pehull adlay Han et al., 1988;
R > 1988
phosphatidyl inositol phospholipid  Dehull adlay Han et al., 1988;
BRE > 1988
phosphatidyl serine phospholipid  Dehull adlay Han et al., 1988;
R > 1988
phytin Seed Duke, 1992
saponin saponin Seed Duke, 1992
sinapaldehyde phenolic Hull > 1998; %%-2001
aldehyde
[-sitosterol steroid Polished adlay, hull, #& >1998; +k°1999
seed
[3-sitosterone steroid Hull, testa 5> 1998; +%>1999
B-sitosteroyl-3-O-D-glucopyranoside steroid Hull i > 1999
stearic acid fatty acid Hull Numata et al., 1994
steroly campesterol steroid Polished adlay Kondo et al., 1988
steroly [3- sitosterol steroid Polished adlay Kondo et al., 1988
steryl glycosides Polished adlay Han et al., 1988

13
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2. 5P et B2 S ()
Table 2. phytochemicals of adlay ( continued )

Compound from adlay bran Classification Adlay fraction Reference

stigmasterol Steroid Dehull adlay Duke, 1992; # -
1998; 4% > 1999

syringaldehyde phenolic Seed, hull, testa i 0 1998; +k o

aldehyde 1999; %% » 2001

syringaresinol Hull % > 2001

syringic acid Hull % > 2001

erythro-1-C-syringyl glycerol Root Otsuka et al., 1989

threo-1-C-syringyl glycerol Root Otsuka et al., 1989

tricin flavonoid Hull 2] »2000;%% > 2001

trypsin inhibitor protein Seed, bran, polished Ary et al., 1988;

adlay Ohtsubo et al.,

1985

vanillic acid phenolic acid Testa & » 1999

vanillin phenolic Hull, testa 5 1998;4k > 1999;
5% > 2001

aldehyde

4 ";55 I
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(1) i mz i o g

MR P et 8% B RA LR E2%(F 0 1994) o FpH E
Pofe A RABDL g B AL L i g o AT E AR AR S e edp e F

EEB2Z RS L G UL R v W 4eT 1 Ukita { Tanimura
(1961) # M F 7 e[ fir ¥ B4 ¥ § scenad £ L ¥21 bfsarcoma-1802 /| Bl&
o TR A HEd g A s L OF I=fg (coixenolide)(R2) > Flpt 4= F7 2| H ek
2 F A ira RANF = Mg %A K o Tokuda® (1990) 45 &1 F e
TR F B4 ¥ drf] ] Blpapilloma s ®dg M H G ose A L - H A R
o-monolinolein (%3 ) > Numata® (1994) # M F = hp ik X B4 ¥ prq| | &
sarcoma-1804 72 - H 3 Pxa & & 47 ILE F palmitic acid ~ stearic acid ~ oleic

acid ~ linoleic acid iz w 877 Apade = o % Eﬁ (1994) mAgeefh - § “ R F

=T iE 2 WA T g &) sarcori1a-1805i ’”—-‘}% H22m%s - & (1996) % &t

o

RIS WS R SIS L iﬁqL sarcoma-lSOL o REREF o %2 (1996) wIE

LR RN MER Rk s e = 2 )%.%*;7 j;:% e &H.x 2% (199) $mE =
PR gL R s RF Frd] lewds | lung.)l carcmoma W256 carcinoma -~ melanoma
B16 - #% (1998) 1z & iz Féiéﬁ”%}iﬂ’%& g fJ~ L 0 B IV Fr4] sarcoma-180 o
Woo % (2007) F iz Pg 5t it i 64&| ¥ $r4] MDA-MB-231 breast cancer cells
Fv H460 human lung cancer cells > ¥ >t 'mf2 F S ¢ F IR > MAFH FHRPIHE

F A1 2 R B FARM B PR e £3 5 BIT M iR A
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CHj;

CHO—CO——(CH,)g CH——CH——(CH,)5 CHy
CHO—CO—(CHy); CH=—CH——(CH,)s CHy

CHj,

B2 &i=fq

Figure 2. coixenolide (Tanimura, 1961)

(|3H20 CO (CHy); CH=——CH——(CHy); CHs

CHOH

CH,OH

Bl 3. o-monolinolein
Figure 3. oi-monolinolein el (Tokuda et al., 1990)
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Table 3. Function of adlay oil

Model Adlay used outcome Reference
Rat (Yoshida Adlay acetone Tumor inhibition 3 E 1950
sarcomas) extract
Rabbit Dehulled adlay Anti-hypertention 5 > 1952
Petroleum ether
extract
Mice (Ehrlich Adlay ethanol Tumor inhibition ¢ Lo 1960
ascites carcinoma, extract
EAC)
Mice (EAC ; ip) Adlay acetone Increased survival time of ~ Ukita and

extract (ip)

animals (active

component: coixenolide)

Tanimura, 1961

ICR mice Methanol extracted Tumor promotion Tokuda et al., 1990
(Papillomas ; inhibition (Epstein-Barr

induced by DMBA s .

and TPA) a-monolinglein)

% ICR mice Adlay acetone ( "‘-i_l%cre'ased survival time of Numata et al.,

(Sarcoma-180 cells; extract (ip) "'-Z«\)pi'rhals (active fraction 1994
ip) éSntaiﬂing : pélmitic,
Stearic; oleic, and linoleic
acid)
4 & @ ICR mice Supercritical CO, ~ Tumor inhibition 3% 1994
(Sarcoma-180 cells  extract of adlay
or Hepatoma H22
cells)
3 ICR mice Adlay bran acetone Increased survival time of & % > 1996
(Sarcoma-180 cells; extract (feeding) animals
ip)
Lung cancer patient Adlay seed oil Tumor inhibition %z > 1996
emulsion
(KangLaiTe
injection)
3 BALB/c mice Adlay bran acetone  Tumor inhibition # > 1998
(Sarcoma-180 cells; extract (feeding)
sc)
4 (continued)

17



13 B MR A ¢ AR ()

[}

Table 3. Function of adlay oil ( continued )

Model Adlay used outcome Reference
Mice (Lewis lung Adlay seed oil Tumor inhibition Z > 1996
carcinoma, W256 emulsion

carcinoma, (KangLaiTe

melanoma B16) or  injection)

nude mice (human

hepatoma)

Nude mice Adlay seed oil Tumor inhibition and Woo et al., 2007
(MDA-MB-231 emulsion downregulation of genes

breast cancer cells (KangLaiTe expression in neoplasia

and H460 human injection) (ex. COX-2 and

lung cancer cells) matrixmetalloproteinases)

4 = r;i.ls "'
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CERERER D

GF FIBABESL Sl ez RAFE Y FROR G s iU o
N2 15T8) Sk ks B ETRS S BT B E Y L bel
LEE S AT RAE 0 DR A KA LR R 2 §
=5 E(F 019961 i E > 2000 5 % > 2004) 0 P AR HF 0 ELA2

»a & 4 5 5§ = fiao-monolinolein(Tanimura, 1961; Tokuda et al., 1990) » & 4

~=h

!

S R S TR Y R EEEFRE LR R - F RS

4

*

Be2 et oA SRS SN DR 8 G AR R HRET L2

~=

%£019941 3 01996) fe¥ BI% BEE2 S BB A 3 ¥ TRk 2 * (Lietal,

2001; Qian etal., 2004) o & pdip] > FixF @ 2 ML RA L > X H EF Z 0

CEE LR RS S s e R PR R
7 g B
' 7
= Ylv e
3
LIS . ” i

P2 MAREE o K (a'-iiz‘ﬁgwﬁ"«’rf' BT R 4 R ) A s T o 1§
WA RS TR febe it P FH S ETHREH P 26 3R LD
TRRER AR ’“f 7% M Py (neutral lipid) ¢t 0 3B 3 A F—gv’fsﬁ“;\&o“ﬁz sz ek
R PR A g e p WA AN AT S W AR A TR

BEFHL LYo
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A\éiisb/,,\/,}ﬁgfgia I

L BERp L

R L LR

F AR A 7 T R A E s
Jrgr TR 2 RER -

Bl 4. AT 2R RAE AR

Figure 4. Flow chart of experimental design
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@ e
- R

(<) BEEL R

Lo ? RS TERR A fEfE o ¢ E 7 v §i(Taichung Shuenyu No. 4, TCS4) -

EIRE RBRS R DR MY L > BHATH Y -

(=) FRES

Acetone (Mallinckrodt chemicals, Phillipsburg, USA)
Chloroform (Mallinckrodt chemicals, Phillipsburg, USA)
Dichloromethane (Mallinckrodt chemieals, Phillipsburg, USA)
Dimethyl sulfoxide (J.T.Baker; Phillipsbure, USA)

Ethyl acetate (Mallinckrodt chemicals"Phillipsburg, USA)
Hexane (Mallinckrodt chemlcals Phllhpsﬁprg, USA)
Methanol (Mallinckrodt chemicals, Phllhpsburg, USA)
Potassium hydroxide (Sigma, St. Louis; MO, USA)

95 % Ethanol (Uni-onward, Taipei, ROC)

(Z) A #rsi s 5

Capillary column DB-1 HT (Agilent Technology)

HPLC column Luna 5 um silica (2) (150 x 4.6 mm) (Phenomenex®)

Silica gel Si 60 ( 40-63 1 m) (Merck, Darmstadt, Germany)

Syringe filter (Micron Separation Inc., Westborough, MA)

Thin layer chromatography plate (TLC silica gel 60 F254 25 aluminium sheets)

(Merck, Darmstadt, Germany)
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(r) REKHA

Aspirator (EYELA A-35, Tokyo, Japan)

Refrigerated Floor Model Centrifuge (BECKMAN J2 — MC centrifuge) (BECKMAN
coulter Inc., USA)

Gas chromatography / Mass spectrometer (GC-MS, Hewlett Packard 5890, 5972
Mass Spectrometer) (Agilent, USA)

Hot Plate / Stirrer (NUOVA 11, Model PC-520, SYBRON Thermolyne)

High Performance Liquid Chromatography pump (Waters 510) (Waters, USA)
Mass Spectrometer (EI-MS: Jeo 1 JMS-HX300 Mass Spectrometer)

Nuclear Magnetic Resonance Spectrometer (Bruker Avance-500MHz)

Teflon Pump (Vac®V500) (Buchi Labortechnik AG, Switzerland)

Recorder (Kipp & Zonen)

Refractive index detector (RI deteétor) (I0TA2).-
Rotatory Vaccum Evaporator (EYELAC Tokye, Japan):

UV Spectrophotometer (Metertek SP-830§;-Métertek)
1 M
i 5 =

(<) BERACEHERP L 2hA K2 17

1. 3 =% 4 ¢ @3 2% (Adlay bran ethanolic extract, ABE) z_ %] &%

#irgg gy oA L 2§ e i (material ¢ ethanol = 1@ 10) » #F kg3
P24l 2 SEEAR AR VAR LHBEAF = K o e = e
Ff 5 PR ROR R SR “,f LR FREE BRSO TEERERS EF200H % o
2. BERACmERP2 b RRHAK2Z WG

P e B I R LR A A e T e 0 A g VAR e

S A fERH (ABE) 2R AHA - B3A B A ¢ BEB o 4o
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15 2 8 (w/v)190%® f%-k (methanol / water =90 /10) & £353 > 4 » &2 90%
P OREEREAE 0t @ t= (nchexane ) )~ AR Y 0 A RIBL P IS S K
AR w2 ARG ED S BEA K (ABB-Hex) 2 90%7 FhA o fc ik 13
2. 90%" fE A £ ik i B n-hexane A e E P2 St TR EAREEF f=

e

ﬁ,guﬁﬁkﬁﬁﬁmé%oﬁﬁﬁiaﬁﬁﬁﬁ’éﬁi%ﬂgﬁﬁgﬂ‘
>a ERATE S FRESFFT 0 Flt* Z B2 (W) 9 60%2 iRk (ethanol /
water =60 /40) £ 1t & 2 4 fe KB = Mg b R g TR DI AP $HRIL R P
Tk o BEERSRERS L L RERRIES E AR s Ko
FPP 33200k &% o @ % 12 ek 9640g > 5 60%2 fR-k & fie FB-{5 o
{8 ABE-Hex & 5 9424g >+ 5 5 97.8% ¢ ¥ 354 % 3 4 7[5 60% 2 ik A 30

A 4% &5 ABE-Hex & 2 fc 5 ol 5, 5 fLASAz -

adlaybran | |
: | l‘T Extracted by 95% ethanol
“Ethanolic extréet_s
| * Partition by n-hexane / 90% methanolic water (1 /1)

! !

n-Hexane fraction 90 % Methanolic water fraction
(9640g)

Partition by n- hexane / 60% ethanolic water (1/1)

| '

Ethanolic water fraction n-Hexane fraction
(200g) ( ABE-Hex, 9424¢)

W5 BCHACHEERF2 e BRmAE 2 Ui IR

Figure 5. The scheme for the preparation of ABE-Hex
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() BEBALHERFI L 2RA2Z R RA A B2 H2 4§

. BERACEERP I =T Ak 4 it (winterization) &2
P~T7105g 22 R4 A e B Pdr 2 % A~ & (ABE-Hex) % *t 4°Co %

KRB S M FE TS BRI G244 FFEBd 0 2 V2 SN 4TH
S0 A 3 500 ml B aEee FT 0 12 9000 tpm 3t 4°C T A 15 A A e A 18
Seih Bo A L A8 (ABE-Hex-oil) 2 F48%; (ABE-Hex-fat) 284 o % it {518

AW 5043g 2 FRE g 1961g 0 w YT F 5 98.6% o

2. BEHACHEPRP L RE LK 2L i F (non saponifiable matters) 2. % %

'

B B s e @R LR S K00 % 2 2 i R A

R L6000 rE e E %ﬂ‘*;t@,a B 5610 - A% = e

TE = A :*i‘i“ﬁ“’??ﬂﬁ&%’ﬂﬁ"#%fr;, |7 rjﬁn"]ﬁ-@ 028g 2 & & i 4o
: E'dgf’.'_fli‘:

Bz F e @6éﬁﬂﬁfg&1?§ﬁl’_‘1%fﬁ”‘, \?r‘*"ﬂ'l‘*‘“ﬁ’iz’z“t“v'%ﬁf:siﬁifi

%iﬁﬁﬁm’yﬂﬂ;agé ¢g¢ﬂﬁ;@ B e d Y R
ﬁﬁﬁ~ﬁ%ﬁﬁmii’aﬂﬁihimﬁﬁmw“’w;‘*ﬁﬁﬂﬁﬁ
s@igY AR AAS) AF&RUPERAMG (PR ESE
HAIRCRACHERPF I 2RA R 2005 56g & § 1 47(KOH)% >t i
AL B R LA PP BAR RECRACEERSD L ERAK
e E F TR 0 MR RS AT BOC T Ar 2 LW o RE A BF R
- EEES %%“,ff%@ilﬁzrl;’lii’éié‘%"v o F P AL 500ml A RiE P o 0 g AR RE
R d e ts 0 4o r 100 ml ¢ B e fig (ethyl acetate) > B 8 & 47 &5 &R
£ REFFBRAAK BT OKKEG kG BE (C Mol - B
E k2 1ﬁqni;hﬁ7f:—@‘ C R R R Rk ﬁﬁ.i f,,\ﬁ,ﬂ 8 WEZLE L o F)2E
Btz PR RERMSLAFZ T H > BRAed 4907 o L F
CHEACEIFRPIE RS EZALHZE S 082% -
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CHO——CO—R, +  3KOH

a fat saponification
CH,OH
CHOH + 3 R—CO—O0K
CH,OH a crude soap
Bl 6. o E &

Figure 6. Saponification reactions

34 28 g R

Table 4. The content and percentage of non-saponifiable matter

Experiment ABE-Hex (g) a it p (g) et (wit%)
EX1 20.1 0.16 0.81 %
EX2 16.6 0.14 0.86 %
EX3 19.8 0.15 0.78 %




3. ™ Flashcolumn & F-HA @IS LI %RHAEZ T FRIER A4

LM Rk & (silica gel) B4 ¢ 2 100°C 5% 12 ) PF o 50% w2 Wk
AR FRICENERS AR Y O RHERET IR REFZ PR R
BRFBHRZHGE 2 0 1 BTN NS s ek B F RE o U B E
BRRATZER o BATEARY RS YL XA FFER 0 B % - FEER O R&E (8
FAerBEFE S TRHF A RARKESNE > PR EY B2 P
Boo@ T f Bl 5 neutral lipid 02873 &) 3 =2 % 4 & (non-solvent subfraction,
NS subfraction) = % = FFfx > HF2L3 R 2 NSt 2218 - @ * 3 AR5k
MAcE 2B RAR o fRiEd MIB LB & 100 % n-hexane ( Hex subfraction ) ~

10% ethyl acetate / n-hexane (10% EA subfractlon) ~ 100% ethyl acetate ( EA

-~

subfraction ) ~ 100% methanol (MeOH S'ib’ﬁ‘aqtlon) ABE Hex-fat d ** ¥ 27 5 ¥
&’f“iunhmmewﬁp&ﬂ$ @aﬁﬂmmmmn K 45 A A e B en
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# 5. ABE-Hex flash column =% % 4 & £ & & #

Table 5. Weight distribution of ABE-Hex after flash column absorption

Subfraction Weight (g) Wt %
ABE-Hex-Oil ( loading sample: 200 g Recovery: 198.7 g ( 99.35 %) )
non solvent 83.4 42.0
N-hexane 83.6 42.0

10 % EA*/ n-hexane 11.0 5.5

EA 17.1 8.6
methanol 3.6 1.9

ABE-Hex-Fat ( loading sample: 100 g Recovery: 98.0 g ( 98%) )

Nn-hexane 87.7 &9.5
EA 8.1 8.3
methanol 2.2 2.2

* EA : Ethyl Acetate

n-hexane fraction/”

( ABE-Hexs i5
4Q O\féi'night ' Saponification
l ! : Non-saponifiable fraction
ABE-Hex-Oil
(liquid)
l Flash column
NS Hex 10% EA EA MeOH
ABE-Hex-Fat

( Solid )
l Flash column

Hex EA MeOH

B 7.ABE-Hex 2. % &2 % » & &2 248 47 2 B & [542. )
Figure 7. The scheme for the preparation of ABE-Hex subfractions and non

saponifiable matters



C)EERACHERP I 2TAKF DA ITTH G

ho B A Y ERUFAEITANE CRAFF LN % A 0D
RERPEF AR AT AL TR IR RETRER b

TRt F Si%A 0 PiE ABE-Hex &2 ABE-Hex-Oil-10% EA % 5 7 #% 7 %tk &

(1) FHEFRRERG FE

# 48 k& 47 5 3# & (Gas chromatography / Mass spectrum, GC / MS) Hewlett
Packard 5890 / HP 5972 (Agilent, USA) - & 47 ¢ 4+ % DB-1 HT (15m x 0.25mm i.d.,
0.1um film thickness, Agilent, USA) "% 47 x",i’?_ fi 4o 138t E (injector) B & K
300°C ; Transfer line ;§ & &k < 7“‘;350°C ] Jt—%& (oven) BOREE ANk 540C 0 M
10°C/min <8 3 120C. E_:ff /w\é% ; ?‘J-JI'OC/mln AR 3350 CHaFT b o i\'

'ﬁf
o % 8 (carrier gas) 5 % B AR 4§ Iq99 9995 %) o 4k &~ g2 A & o (splitless

mode) "v'_,,l' I'l.;.

Q) FHFHRAVTIHREER

MR A AR RE S 20mg/mlZ k& B SHH 5 1000 ug /ml
500 pug /ml ~ 250 pg /ml ~ 100 pug /ml ~ 50 pg /ml o FH# 18 2 & & 0.45umi g
B (S 0 BENGCH &EFL 0 B F G AT F AT o Mt F AT N

B B EAPTER

Q) FEFRE*

B85 ABE-Hex & kA (1000 ug/ml) 2 33+ B # BT @23
R R G R BRI Lz MY M AT BT 0 EiE G A 5 6
FA e E (2004) MEFBFHEAFBRERCH REAS  ZEY M AR S
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90.60% » — &b = faH b fig A F B ATS00 b o A 5 EpRART R (f R

5L 16 18R 2 P sfk) B o - EAIERT  BIRTEEF L T2
WHNFAEITLZ AN A SR SR s S gt ot lga gk
WA F]PHk ABE-Hex @i2 & F k11447 FLEA 4 B9
% ABE-Hex-Oil-10% EA 2. A45% % > % %87 5%ER T 3 *7500 pug /ml 4>
FORP B2 B BB EAR 2 T(1000 ug /ml) 0 BB R RA AT L (RE
TR ARNA B ) FIRFRERTEES BINAME S LS Tt
AT d ERAGF O REER L R AR Z A B @RS L R A

122000 pg/ml 5 & 345 S 2 kR

Abundance

TTE: 050503.D
650000 " :

600000
550000 W P Vs
500000 ('
450000 i
400000 ; ||
350000 |
300000 ) l|
250000
200000
150000
100000

50000 ‘_Ay“ﬁwv«.,w-~w””/////WL
o)

6.bO S.bO 10‘.00 12‘.0() 14.‘00 164‘00 18.‘00 20.‘00 224‘00 244‘0() 26.‘00

] 8. ABE-Hex (1000 pg/ml) %3t Bl

Figure 8. Total ion chromatography of ABE-Hex (1000 pg/ml)
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Abundance

TIC: 0O9060305.1D

750000 ( A)

700000
650000
600000
550000
500000
450000
400000
350000
300000
250000
200000

150000

100000

O+ T T T T T T
6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00

Time-->

Abundance

TIC: 09060304.D
650000 (B)

600000
550000
500000
450000
400000
350000 g ] =
300000 i
250000 : i
200000 3 .-"_‘\,' N\

150000 | A= o/ |

100000 4 ® | - | 1

50000 d ]l!_{ .i .

o e I A I i "

T i T T T T ] T T 3 T T T
6.00 8.00 10.00 12,00 [14.00 16.00| [18.00+ 20.00 22.00 24.00 26.00
Time--> g ll b

o 5

Abundance ! ﬂ.

650000 TIC: 09060303.D ((:)

600000
550000
500000
450000
400000
350000
300000
250000
200000
150000
100000

50000 /
1 a4 n n

o
6.00 800 1000 1200 1400 16.00 18.00 2000 2200 2400 26.00 ‘

] 9. ABE-Hex-Oil-10% EA 3.8+ & 47 Bl3# © (A) 1000 pg/ml (B) 500 pg/ml (C)

250 ug/ml (D) 100 pg/ml (E) 50 pg/ml

Figure 9. Total ion chromatography of ABE-Hex-Oil-10% EA. (A) 1000 pg/ml (B)
500 pg/ml (C) 250 pg/ml (D) 100 pg/ml (E) 50 pg/ml
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Abundance

TIC: 09060302.D (D)
650000

600000
550000
500000
450000
400000
350000
300000
250000
200000
150000
100000

50000

6.00 800 1000 12100 1400 1600 18.00 20100 2200 24100 26.00

Time-->
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650000 TIC: 09060301.D (E)
600000
550000
500000
450000
400000
350000
300000
250000
200000
150000
100000

50000

o) A

A
6.00  8.00 20 00 22/00 2400 26.00

e, l 14100 16!
?@K*Juﬁu

$19. ABE-Hex-Oil-10% EA M@gﬁ L3 45 W (A) 1000 pg/ml (B) 500 pg/ml (C)
Jr j "li .I'

Time-->

250 ug/ml (D) 100 pg/ml (E) 50 pg/ml
Figure 9. Total ion chromatography of ABE-Hex-Oil-10% EA. (A) 1000 pg/ml (B)

500 pg/ml (C) 250 pug/ml (D) 100 pg/ml (E) 50 pg/ml
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2. F AR AT RA TR A

PTPE R T F AR AT E R A T2 & G o & ATt P X5 Flash column
“T % ABE-Hex 2.7 FiaiE %A A M2 H2La b a > B35 2 B &G
& : ABE-Hex-0il-10% EA - ABE-Hex-Oil-EA - ABE-Hex-0Oil-MeOH -~
ABE-Hex-Fat-EA -~ ABE-Hex-Fat-MeOH ~ ABE-Hex-non saponifiable matters o &
e B R R 5 2000 pg/mle R 502 0.45 um 8 g BB s 6 0 BT GC kR &L

BAHS BTN 4T FLA ST o

4. FoH AT

41 * ChemStation 1701DA 03 OO 55.2-(Agllent USA)ﬁﬁ LRAR U S S SR
a4 *  NISTOS (National Instrument| ogandards and technology)% Wiley275 %
ﬁ?%ﬁmw+°¢$xﬁ$ﬂw@*m@$:%’?%“éaéﬁﬁﬁﬁﬁ
fo 0 FQL ¥ pe & A 478048 [extracted’ion chromatography] Fip 0 3t R A B oapeak

AR et £ 4 5 o BI10 5 [extracted ion chromatography]z # % 4 &
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Abundance

TIC: 0O9061602.1D>
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Abundance

Jon 213.00 (212.70 to 213.70): 09061602.1D
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(2) EERACHERPL L BT A KL G440

L N 2 4 L5 AR n4
ey S NESN

BERKA L RS KDL RAI G A PR g T
17 (flash column chromatography, FCC) » 1 &4 (¥ 2 X & & $ » & B &M g ™1 o
FEREPARN A BF L ML X HBADL T B 24 8 LB RAP Y
# & 47 (silica gel open column chromatography) ~ # # 2] /& & & 7 (preparative
thin layer chromatography) ~ * @ # | % »c /& 4p & 17 (semi-preparative
high-performance liquid chromatography) o #i& {7 &~ # & Zrih it 3 > & 5 & K
& +7 (normal phase thin layer chromatography) - fiz & 7 ¢ f& % &2 b G| % & 1T &
BER &FREGEZAPRE o2 w:éd&“ AT E LA (A& ZFY) R
&3 R kAT (B g g ep '—L’E*q%ffr"h’@l% A E K A4 E) B m

BEREBF MmN A Y &% e e 1 R gEd F onik g K 17 (HPLC)
(le=si]]|

I —_— - |
AR it A I e i TR | e 2 A i AR At o 8 3

A TR R R AR R PR R ER T RS F g e

2. pré A Hrihit 2 TLCspot & 411 1%

Ayl G ki LY BERRI RS TED DI RAS O ER

i 4p silica gel 2 35 4p RP-18 en TLC % » 11 % e fA5E 22 Glerpa A 15 BB >
#{7 TLC spot 2. & 311 iF e TLC ¥ iT 54" H &3 » NI{ & EERAP 7514 &
Penfasplidep o @ * v TLC BRE A3 H e far 2tz ~ e fae fig ~ 5 fik >
gfj‘?\_:}%"E'J";%\E’ﬁg\j}_—’ﬁg\‘ﬂﬁﬁgxk}(ﬁ?lﬁfi\d(fﬁo%@fé]‘l%"’]‘%‘{ﬁ(%

A 365nm > ®k 254 nm) LR T A1 10%FERA R S R R BER RS

TLC # » &if *° 10%Fnfaid ik (5 E\:",;/gz% SARERRLR RS 0 HTLC B & 4
B b 120CH (M R) ) 2V AT B4 T ehspot BTk o TLC ¥ A2

35



PR A R SRR A f BTk (0 RE EEHE ) XL E

AT AP 15 e PR R -

3.1 g e R A

E¥ - BATS A REFETR I FHEERA LSS E > AT b
LHRETN N G AT DR F RS - PR S R KRS T A

WEH e T HEXFMTEHE DAL

O

(1) Pira £ 3L RE T

12 NMR ( Nuclear Magnetic Resonance Spectrometer ) % 3% ik B|:% & % & st
P E T Atk g g A P R tﬁ_..‘%fi&’ g * 2 it & =4 (chemical
shift) ™2 6 & (ppm) % 77 o Al Féﬁ ke '/ chloroform—d1 acetone-dgs & methanol-d4
EF SN AR R S [ES 1 *E{f@%""fﬁmm R SRR
chloroform-d; ( 6 y 7.24 ppm, 5 ¢ 7|7|0 ppm) | acetorie-ds ( & 1 2.05 ppm, 6c¢29.8
ppm ) ~ methanol-ds ( O ¢ 3.31 ppm; ©C 4_19.0_.Ippm) o % TS g R
§FIH TS R 2 A G A AR TR I e T R R R RE
3F o o B e B ssdyt-maddadts 2 brs E‘Fﬁﬁi * & H % (singlet) ~
g€ (doublet)~ = €% (triplet)~ % £ (multiplet)~ & %2 &% (doublet

doublet) ~ & % = &% (doublettriplet) % %% (broad singlet) °

(2) I"ﬁ’k\f& 'iqig—”i

SRR (9 Img)® KBri g fh o 4o B4 % > 12 oh k28 kpl

FH g TR T L ARG T A o

(3) FrahE
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LR & (9 Img) B RPEERSDS T E ,I».t_' P ESUNE N R
HRIEFIRE 2 G2 B o A0 F BT L Fi# R4 5 electron ionization

mass spectrometry (EI-MS) -
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e
&
,‘m

N EBERACEERPD L RRAKF AT TR A
FARR AT T R AT LR B EA S BRA B BERF

¢ 4% A K (ABE-Hex) g% it {5 7% A & %487, (ABE-Hex-Fat) $7i% 48

=
c

7 (ABE-Hex-Oil) %4 » @ }' & % 4~ & £ i€~ ¥ 2 Flash column 17 4& - F
Ao B WA A A T - G REERAC BRI
el T kA itk o Bod2bd it $ (ABE-Hex-non saponifiable matters |,
ABE-Hex-NS) » 47 » & & F 2 o™

ABE-Hex-Oil: ABE-Hex-0il-10% EA, ABE-Hex-Oil-EA, ABE-Hex-Oil-MeOH

ABE-Hex-Fat: ABE-Hex-Fat-EA, ABE-Hex-Eat-MeOH

ABE-Hex-NS
t&NMS¢ﬁ~5mp%&mﬁﬁaukﬂbﬁﬁﬁﬁﬁaﬁabg
#__,..
DL A G iR 0 R F|Ff’$@“é¥ "““fﬂﬂ}%‘rp& - A VAR

 Zrenit & 4 > # 2 Qual value quellhty = FJ'—‘L ikl RN i A TR S AR L
ﬂ?%&¢?*’wawwfwwaﬁ’%%wﬁa&ﬁﬂﬁﬁﬁ’WWQa
BRI artrmids > THERFRA KBTIV H 100 3 125 B4 > i &HE 2
B PENTERRIZEF:  WRRA  FeEkieT 2 A .
EREF AR R TR A TS S T
() REHACHIP I 2F AR L LSRN %A K

B1l S Rl e st efmaft PRI ERSRET A
17 (ABE-Hex-Oil-10% EA ~ ABE-Hex-Oil-EA ~ ABE-Hex-Oil-MeOH) % &t+ ] »
1 ABE-Hex-Oil-10%EA 335 Bl 52 Bl o] < R#-2 RETERA > FIL L FH 12
RFRFLLV /TR ERET EFEHIRT o A7 % T e it £
Fodw o B R B0 PPkl B AT TRARAR AR Z BARE T 0t
At G o N EHTARREIBH ARG ERBEERATVEIREA A G
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7 I enit & F > ABE-Hex-0il-10%EA ~ ABE-Hex-Oil-EA ¥ &t 2. 21 & =0 A& 2 TRz
e Az &4 > @ ABE-Hex-Oil 2 A@BHF 1 & 5 &
ABE-Hex-Oil-10%EA (4,3 % 15.8 %) > (3B, 24S)-stigmast-5-en-3-o0l 5 H ¥ iy 2_ 4
& HfES LS 0 &7 @RS (ABE-Hex-Oil-MeOH) 2 & d & 48 7q 95 fik fig #7 8 =
.2+ 40.0%) (Z)-9-octadecenoic acid, methyl ester~(Z,Z)-9,12-octadecadienoic acid,
methyl ester % # 1 £ 2 22 o iE— 3 3 ABE-Hex-Oil & % 4~ & 1 & %3~ H 48
P BH LT NG R B 442 9% (B 13 ABE-Hex- Oil-10%EA > B
14 ABE-Hex-Oil-EA - ] 15 ABE-Hex-Oil-MeOH) © " & 4 2_ & 47 .5 % 384 & 2§
B AR e SR S - B LR - IR L U I e I

ABE-Hex-Oil-10%EA % &4 & ¢ £ 3@ &> o450 1 BHKY
# fa (monoglyceride) ((Z, CZ).-9 1L2-Octadecadienoic acid
2-hydroxy-1-(hydroxymethyl) ethyl ester) 2z (aldehyde) ((2)-13-Octadecenal,
(Z)-9,17-Octadecadienal) ; IJ} Ii,-i“"' (cycloalkane) (Cyclododecyne,
9-Oxabicyclo[6.1.0]nonane) ;-4 i ¥y "lva ﬁ&ﬁg (Ifa_ltty acid easter) (Hexadecanoic acid
ethyl ester, (2)-9-Octadecenoie acid irrllethyl eslt'elr;2 (2, Z)-9,12 -Octadecadienoic acid
methyl ester, Ethyl linoleate) ; 4 & rr;]ﬁi%;i‘kiﬁf..(steroids) (3B-Ergost-5-en-3-ol, (3B,
22E)-Stigmasta-5,22-dien-3-ol, (33, 24S)-Stigmast-5-en-3-ol, Stigmast-4-en-3-one) °
TR R L L 6

ABE-Hex-Oil-EA % 4 & 7 2 v 40 10 B it &4 > ¢ 35 1 1 B fe= (amide)
((Z)-9-Octadecenamide) ; 1 B ¥ &4 ¥ fz (Hexadecanoic acid,
2-hydroxy-1-(hydroxymethyl)ethyl ester) ; 2 i fg (13-Tetradecenal,
(2)-9,17-Octadecadienal) ; 2 # # = (Cyclodecyne, 9-Oxabicyclo[6.1.0]nonane) ; 3
®Pq 95 pafg ((£)-9-Octadecenoic acid methyl ester, (Z, 2)-9,12-Octadecadienoic acid
methyl ester, Ethyl linoleate) ; 1 B Ffz#E ((3B, 24S)-Stigmast-5-en-3-ol) o i F
MEFER LA T

ABE-Hex-Oil-MeOH F 4 & ¢ £t 44 14 Bt &4 > ¢ 45 1 1 BpE=

39



((2)-9-Octadecenamide) ; 3 # fz (Tetradecenal, (Z)-13-Octadecenal, Octadecadnal) ;
1 %= (Cyclododecyne) ; 8 i *5 %% f& fig ((Z)-7-Hexadecenoic acid methyl ester,
Hexadecanoic acid methyl ester, (Z)-9-Octadecenoic acid methyl ester, (Z,
Z)-9,12-Octadecadienoic acid methyl ester, Octadecanoic acid methyl ester,
Heptadecanoic acid 16 methyl methyl ester, Eicosanoic acid methyl ester, Docosanoic
acid methyl ester) ; 1 1 FfE % ((3B, 24S)-Stigmast-5-en-3-ol ) o 3w T L 5 4

8 o
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Abundance
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1

e I B R A e e e e s i i ——————t—
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5 | ¥ .

Time--> >
' i
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TIC:+09061606.D ((:)
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1000000
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. Jw
i |
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Time-->

Bl SCRACEIPFI e 2Rkt 2R LA KR4S B
(A') ABE-Hex-0il-10% EA (B) ABE-Hex-Oil-EA (C) ABE-Hex-Oil-MeOH
Figure 11. Total ion chromatography of different fractions of ABE-Hex-Oil

(A') ABE-Hex-0il-10% EA (B) ABE-Hex-Oil-EA (C) ABE-Hex-Oil-MeOH
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Abundance

cycloalkane
,,,,, RREbh- TIC: 09061602.D
18000001 S
1600000 : . unknown compounds
1400000 : . | .
: . steroids
12000001 fatty acid esters 1 | |
1000000 ] & aldChYdC : E AEEEER ll an :
. F \LFEL "%
800000 : . s [Oa=sk) s
| g N[ =2 :
600000 .. . 2 A :
4000001 = R (I A : .
200000 = U (- : :
T EJ\-M T T T ‘ T T T .\- ‘ T T : : T : T T ‘ T :\ T T ‘ T T : T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘
26.00102.8.00,...10.00,.12.001 14.00%..16.00..:18.00 20.00 22.00 24.00 26.00
Time-->
B 12. ABE-Hex-Oil-10% EA 345 Bl & BB & p BaT

Figure 12. Total ion chromatography of ABE-Hex-Oil-10% EA
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Abundance
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methyl ester

(Z,7)-9,12-Octadecadienoic acid 2-hydroxy-
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(Z,2)-9,12-Octadecadienoic acid

(Z)-9-Octzfgecenoic acid
methyl estet

(Z2)-9,17-Octadecadienal

Cyclododecyne

(3B, 24S)-Stigmast-5-en-3-ol

- Ethyl linoleate
o - 3B-Ergost-5-en-3-ol
(2)- 13- Octadecenal ) NI N (3B, 22E)- Stigmasta-5,22-dien-3-ol
Hexadecanow arid oy l,f T \
ethy_l ejgster | [ = .:,‘_ﬂ | _Stigmast—4—en-3 -one
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Ak g B

Figure 13. Partial enlarged view of ion chromatography of ABE-Hex-Oil-10% EA
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Abundance

(Z)-9-Octadecenoic  (Z,72)-9,12-Octadecadienoic Cyclododecyne

acid methyl ester acid methyl ester .
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120000 ] : pY . = B

100000
80000
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20000

Time-->
B] 14. ABE-Hex-Oil-EA 5 #%73c ~ 33 B3

Figure 14. Partial enlarged view of ion chromatography of ABE-Hex-Oil-EA
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160000 X e .
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Figure 15. Partial enlarged view of ion chromatography of ABE-Hex-Oil-MeOH
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# 6. ABE-Hex-Oil- 10 % EA % ~ & ¥ it = &

Table 6. Possible composition of ABE-Hex-Oil- 10 % EA

Compounds Mass fragments MW  Abundance & Qual
RT (min) value

(2)-13-Octadecenal 55/69/83/98 266  0.32 & 6.422 76%
Hexadecanoic acid ethyl ester 55/88/101/284 284  0.41 & 6.542 97%
(2)-9-Octadecenoic acid methyl ester 55/69/83/97 296 1.77 & 7.857 90%
(Z, 2)-9,12-Octadecadienoic acid 67/81/95/109 294 0.99 & 7.944 91%
methyl ester
(Z, 2)-9,12-Octadecadienoic acid 67/81/95/262 354 1.12 & 9.982 91%
2-hydroxy-1-(hydroxymethyl)ethyl
ester
(2)-9,17-Octadecadienal 55/81/98/264 264  1.11 & 10.070 92%
Ethyl linoleate 54/67/81/95 308 0.33 &£10.213 89%
Cyclododecyne 54/67/81/95 164 10.14& 10.399 86%
9-Oxabicyclo[6.1.0Jnonane ﬁ/69/8-3/110 126  15.22& 10.497 70%
3B-Ergost-5-en-3[3-ol _.5_5/81/_105/145 400  2.58 & 15.362 98%
(3B, 22E)-Stigmasta-5,22-dien-3-ol 52/:2}3)271/300 412 2.25 & 15.581 94%
(3B, 249)-Stigmast-5-en-3-ol _ IﬁﬁgijB% 414  9.90 & 15.965 95%
Stigmast-4-en-3-one . 55/@/22_9/412 .412 0.81 & 16.644 99%

*Mass fragment with underline' means the/main mass fragment

* Abundance present the area % in integration
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# 7. ABE-Hex-Oil-EA & & & ¥ &c = &

Table 7. Possible composition of ABE-Hex-Oil-EA

Compounds Mass MW  Abundance & Qual
fragments RT (min) value
13-Tetradecenal 55/69/91/116 210  0.40 & 6.423 90%
(2)-9-Octadecenoic acid methyl ester 55/69/83/97 296 5.03 & 7.869 98%
(Z, 2)-9,12-Octadecadienoic acid 67/81/95/109 294 0.80 & 7.946 98%
methyl ester
(2)-9-Octadecenamide 59/72/85/97 281 0.15 & 9.381 74%
(2)-9,17-Octadecadienal 55/81/98/264 264  1.09 & 10.072 95%
Ethyl linoleate 54/67/81/95 308 0.10 & 10.228 80%
Cyclododecyne 54/67/81/95 164 11.67& 10.411 86%
9-Oxabicyclo[6.1.0Jnonane 55/69/83/110 126 14.99& 70%
10.510
Hexadecanoic acid, 55/74/98/239 330 1.37 & 10.652 T7%
2-hydroxy-1-(hydroxymethyl)ethyl -
ester - S~ !
'@5/2'13/396 414  0.20 & 15.934 97%

(3B, 249)-Stigmast-5-en-3-ol

*Mass fragment with underline means Ithé}néin mass fragment

* Abundance present the area % in integration.
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# 8. ABE-Hex-Oil-MeOH % 4 & # ac = &

Table 8. Possible composition of ABE-Hex-Oil-MeOH

Compounds Mass fragments MW  Abundance & Qual
RT (min) value

(2)-7-Hexadecenoic acid methyl 55/69/81/96 268 0.20 & 5.651 76%
ester
Hexadecanoic acid methyl ester 55/74/87/143 270 7.72 & 5.925 98%
(2)-13-Octadecenal 55/69/83/98 266 0.21 & 6.440 74%
(Z, 2)-9,12-Octadecadienoic acid 67/81/95/109 294 19.28 & 7.393 99%
methyl ester
(2)-9-Octadecenoic acid methyl 55/69/83/97 296 18.69 & 7.502 99%
ester
Tetradecanal 55/68/82/96 214 0.40 & 7.656 91%
Heptadecanoic acid-16 55/74/85/98 298 - & 7.732 99%
methyl-methyl ester
Octadecanoic acid methyl ester -55/747871 143 298 1.04 & 7.743 96%
Eicosanoic acid methyl ester 55_/.7_4/87/ 143 326 0.27 & 9.475 93%
(2)-9-Octadecenamide 59/72/85/97 281 0.32 & 9.717 86%
Octadecanal ﬂ/82/92/109 268 = 0.22 & 10.231 80%
Cyclododecyne S4/67/8195 | 164 1.85& 10373 76%
Docosanoic acid methyl ester 55/&/87/97 354  0.28 & 11.085 96%
(3B, 249)-Stigmast-5-en-3-ol 55/95/213/396.+ 414 125 & 15.939 95%

*Mass fragment with underline means the main mass fragment

* Abundance present the area % in integration.
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C)REBEA GBI ALY LEHW Y FH AR
Bl 16 S A eI e a4 i s 74, (ABE-Hex-Fat) &
T K 5§ 4P % 17 (ABE-Hex-Fat-EA - ABE-Hex-Fat-MeOH) 4,4t~ ] o &t
% 4 & 7 > ABE-Hex-Fat-Hex & 7 89.5 % » &7 e384 5 10.5 % > Flpt 7
£ % 4 5 10 % ethyl acetate / n-hexane & 100% ethyl acetate 77 ¢ % 4~ & > @
E 417 100% ethyl acetate i+ 3% - o 4~ 4745 % > ABE-Hex-Fat-EA H 1 & = & %
AT R G R T B M AR o R G RA KD b
ABE-Hex-Fat-EA i3 Ap$#c % ¥ fe+ 7 fig © 9,12-Octadecadienoic acid (Z, Z)-
2-hydroxy-1-(hydroxymethyl)ethyl ester, 9-Octadecenoic acid (Z)-2-hydroxy-
-(hydroxymethyl)ethyl ester & 353 4% > ¥ 3B-Stigmast-5-en-3-ol = # 1 & 2
Ff% 2% o ABE-Hex-Fat-MeOH. % 4 & % A% A E o N F TR 18 min
UiE RN A MR 0 R R e Jffr R R B PEAL R 8 vy
fafigr Lz 2T AR 0 ¥ ﬂ’.ﬁu‘*“v”‘” E#?’T o - '}bﬁ&—ABE Hex-Fat & % &
=
%u%gﬁ«gﬁﬁéﬁﬁiﬁjm' e X5 RELERERCRY
ABE-Hex-Fat-EA > & 18 ABE- Hex Fat—MeOH) PERR A 2 S v g FRA R 2R
%ﬁﬁﬁﬁﬁﬁﬁ?%“%’f€éwﬁﬂiﬁﬁi%%ﬁﬁ&%°
ABE-Hex-Fat-EA %~ k& » £ 440 10 B it &4 » 1 B@E (9-Octa-
ecenal) ; 2 B HE e+ ¥ fz (9,12-Octadecadienoic acid (Z,2)-
2-hydroxy-1-(hydroxymethyl)ethyl ester, 9-Octadecenoic acid (Z)-2-hydroxy-
-(hydroxymethyl)ethyl ester); 2 B#H % (Cycloodecyne,
9-Oxabicyclo[6.1.0]nonane) ; 2 i #5 "4 fis (Hexadecanoic acid methyl ester, (Z,
7)-9,12-Octdecadienoic acid methyl ester) ; 3 i %% 4 (3B-Ergost-5-en-3-ol,
Stigmasta-5,23-dien-3B-ol, 3B-Stigmast-5-en-3-o0l) o Flm FAL AL L £ 9o
ABE-Hex-Fat-MeOH % 4 & @ £t 440 10 Bt &4 > #4510 3 BfE
(Pentadecanal, Octadecanal, Hexadecanal); 1 B ¥ f& 4 # fig (9-Octadecenoic acid
(2)-2,3-dihydroxypropyl ester) ; 2 i# # = (Cyclododecane, Cyclo odecyne) ; 3 &
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" "5 B fin (Hexadecanoic acid methyl ester, (Z)-9-Octadecenoic acid methyl ester,
(Z,2)-9,12-Octadecadienoic acid methyl ester) ; 1 B H@# ((38,

249)-Stigmast-5-en-3-ol) o Fm FARLEIL L £ 10 o
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Figure 16. Total ion chromatography of different fractions of ABE-Hex-Fat
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Figure 17. Partial enlarged view of ion chromatography of ABE-Hex-Fat-EA
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Figure 18. Partial enlarged view of ion chromatography of ABE-Hex-Fat-MeOH
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# 9. ABE-Hex-Fat-EA & & & ¥ &0 = &

Table 9. Possible composition of ABE-Hex-Fat-EA

Compounds Mass MW  Abundance & Qual
fragments RT (min) value
9-Octadecenal 55/67/81/98 266  0.38 & 6.428 90%
Hexadecanoic acid ethyl ester 55/88/101/284 284  0.23 & 6.549 98%
(Z, 2)-9,12-Octadecadienoic acid 67/81/95/109 294 0.65 & 7.962 91%
methyl ester
(Z, 2)-9,12-Octadecadienoic acid 67/81/95/262 354 2.04 & 9.989 90%
2-hydroxy-1-(hydroxymethyl)ethyl
ester
(2)-9-Octadecenoic acid 55/69/98/264 356 2.02 & 10.081 92%
2-hydroxy-1-(hydroxymethyl)ethyl
ester
Cyclododecyne 54/67/81/95 154 17.23 86%
- &10.412
9-Oxabicyclo[6.1.0]nonane —~25/69/83/110, ., 126 22.82 70%
( ; ' &10.502
3B-Ergost-5-en-3-ol g/g 17105/148 400 0.81 &15347  78%
(3B, 24 )-Stigmasta-5,22-dien-3F-ol . | |55/81/159/255. "412  0.69 &15.586  95%
(3B, 249)-Stigmast-5-en-3-ol S SS/81A07/213 414 2.47 &15.949 83%

*Mass fragment with underline means the main mass fragment

* Abundance present the area % in integration.
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# 10. ABE-Hex-Fat-MeOH % 4 & # i = &

Table 10. Possible composition of ABE-Hex-Fat-MeOH

Compounds Mass fragments MW Abundance Qual
&RT ( min) value
Cyclododecane 55/69/83/97 168 0.44 & 4.156 93%
Hexadecanoic acid, methyl ester 55/74/87/143 270 0.63 & 5.909 96%
(Z, 2)-9,12-Octadecadienoic acid 67/81/95/109 294 0.94 & 7.355 98%
methyl ester
(2)-9-Octadecenoic acid methyl ester 55/69/83/97 296 1.13 & 7.454 94%
Pentadecanal 55/69/82/96 226 0.65 & 9.404 87%
(2)-9-Octadecenoic acid 55/69/98/264 356 0.26 &£ 10.073 83%
2,3-dihydroxypropyl ester
Octadecanal 57/82/96/109 268 1.02 & 10.248 91%
Cyclododecyne 54/67/81/95 1.53 & 10.380 95%
Hexadecanal 57/69/82/96 240  1.27 & 11.048 91%
(3B, 249)-Stigmast-5-en-3-ol ﬁ/95/2i3/396 414 0.37 &15.946 96%

*Mass fragment with underling theans. the main mass'fragment

* Abundance present the area % in integ’r’aﬁo_n._'
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Figure 19. Total ion chromatography of ABE-Hex-NS
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% 11. ABE-Hex-NS F 4 & ¥ it & A

Table 11. Possible composition of ABE-Hex-NS

Compounds Mass fragments MW  Abundance & Qual
RT (min) value
Hexadecanoic acid, methyl ester 55/73/83/129 256 0.99 & 6.353 96%
9-Octadecenoic acid 55/69/83/97 282 10.02 & 7.886 99%
9-Octadecen-1-ol 55/83/98/112 268 4.39 & 8.040 86%
9,12-Octadecadienoic acid 55/67/81/95 280 1.04 & 8.522 93%
2,6,10,15,19,23-hexamethyl- 69/81/95/137 410  1.86 & 13.190 86%
2,6,10,14,18,22-Tetracosahexaene
(Squalene)
3B-Ergost-5-en-3-ol 55/81/105/145 400  1.24 & 15.359 96%
Epiergostanol 55/81/215/233 402  1.14 & 15403 99%
(3B, 22E)-Stigmasta-5,22-dien-3-0l ~ 55/213/271/300 412 1.61 & 15.578 97%
(3B, 249)-Stigmast-5-en-3-ol 55/95/213/396 414  5.03 & 15.951 90%
Epiergostanol-like 5_/81/215/233 416  4.68 & 16.006 95%
So-Stigmast-3-one 25/217/231/414 414 --- & 16.159 99%

*Mass fragment with underline means th‘e;ml__ai_h mass| fragment

*Abundance present the area % in integrd%iph:
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Figure 20. Analytic scheme of componéﬁf;’i‘éolation in ABE-Hex
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(1). it &4 S1 : 3-O-Feruloyl-5p-sitostan-3-ol

H3CO.

HO

(2). it &4 S2 : Stigmasterol

':=;At?\}

(3). 1+ &4 S3 ¢ pSitosterol b, 7 = .4
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2. MR BHAITEHET
it & 4 S1 : 3-O-Feruloyl-5-sitostan-3-ol
29

26

A 97\: : C39HgoO4 S F ‘E‘_:592

&4 S1 7 ABE-Hex-Oil-10% EA-bSE = 714 4 i 425 & @ 1 ()& % §
1 & 4714 2 % methanol / chloroform ‘2‘5” a‘% 3‘< ?fui’;i (A B o & %S 4P TLC g%
(£ B 48 2 % methanol / chloroform)'l IQ.%,AT Beis A% S & B TLC ¥
§ 8B EH REE-05 5 08 I“|M>)?E? BRI 2R 302) # % bk

|

2 % EA / Dichloromethane /ﬂ":}‘% o, me‘- f‘!‘ = &,& ok it 4p TLC 2L 5 (B B 4p 2
% EA / Dichloromethane)!? 10%#:fai% ik =3 "% 5 6 » B~ TLC # + Rf &3t
0.7~0.8 £ 4 P ET# ¢ BLIRA (7 & 8 > Jo F A 2 5(3)7 HPLC ( F24p
Luna 5 um silica (2) (150 x 4.6 mm) ; # # 4p : 10% n-hexane / chloroform ; /ixi# :

2 ml/ min)ig {75 it 1 (T3 F TR 6.5 4 45 (solvent peak % 4.6 min) JE (¥ i

E4 Sle it &4 S1 59 ¢ AR - H kg™ !

'H-NMR %3 (] 21-1) : CDCl3> 500MHz > § : ppm

0.66 s, 3H H-18
0.79 d, J=6.7 Hz, 3H H-27
0.81 d, J=6.7 Hz, 3H H-26
0.82 t,J=7.2 Hz, 3H H-29
0.91 d, J=6.5 Hz, 3H H-21
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1.08 s, 3H H-19

3.89 s, 3H -OCH3
4.79 m, 1H H-3
591 s -OH
6.25 d,J=15.6 Hz, IH H-8'
6.89 d,J=7.6 Hz, 1H H-5'
7.00 dd,J=7.6,1.7 Hz, 1H H-6'
7.01 d,J=1.7Hz, 1H H-2'
7.56 d,J=15.6 Hz, IH H-7'

EI-MS 3% (H 21-2) : miz(rel. int. %)

592(M",73.8) » 578(22.2) » 194(100) » 177(33.0) » 150 (20.8)

L

o RSP (30200) 2 S ’a(n _%{ A+ 3% CaoHeoOs 2 1+ £ 4 S

£
% 3-O-Feruloyl-5[3-sitostan- 3—01 o!
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Figure 21-2. EI-MS of compound S1
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it & 4 S2 : Stigmasterol it &4 S3: [B-Sitosterol

S ;T\“ : C29H430 » MW=412 A ;7\“ : C29H5()O » MW=414

it &4 S2 821t £ 4 S3 7 ABE-Hex-Oil-10% EA-b ‘5T 5|2 3% it 24

& 4p TLC & 5 (E B 48 2 % methanol / chloroform) 2 10%#: a5 i iz & % 5 {8 »
BTLC % 5§ % ¢ 8% £ 0 (REE~0.52 08 82)@ BEAF £ 5(2) F
% 4k 47 11 2 % EA / dichloromethane g ,]‘ﬁ BT Ao & Fem g TLC
gLt (B B 4p 2% EA/ dlchloromethane)'l IO%K fad iz i » BTLC %
FREE 053084 & 5 Pl Az «éﬂi fi’=-€ S R a4 2 15(3)12 HPLC (F %
4 ¢ Luna 5 um silica (2) (150 X -!4.6 Iimm)l , B .3‘7%.'#51 : methanol / n-hexane /
dichloromethane (2 / 30 / 68, V/\.I/V)-; TR 2_?11‘/ min)ig (7 5 L 1 1% A F g
R 10 4 48 (solvent peak % 4.6 min) JE{F i &4 S2 &2 it &4 S3- it &4 S2 &2

L &£ 4 S3 PR E AR 0 H G ¢ 4 R T ﬂ’[‘:‘;'g'ﬁ'{%'&r—r :

'H-NMR %3 (] 22-1): CDCl3> 500MHz > § : ppm

0.66 s, 3H(S2) H-18
0.67 s, 3H(S3) H-18
0.79 d,J=6.7 Hz, 3H H-27
0.81 d,J=6.7 Hz, 3H H-26
0.82 t,J=7.1 Hz, 3H H-29
0.90 d,J= 6.4 Hz, 3H H-21
0.98 s, 3H H-19
3.49 m, 1H H-3

4.99 dd, J=15.2, 8.4Hz, 1H(S2) H-23
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5.12 dd, J=15.2, 8.4Hz, I1H(S2) H-22
5.32 t,J= 53 Hz, IH H-6

EI-MS %3 (§ 22-2) : m/z(rel. int. %)
compound S2: 412(M", 46.8) » 397 (27.0) » 255 (21.3) » 95 (60.8) » 83 (22.3) »

55(100) : compound S3:414(M", 22.3) » 396 (29) » 109 (41.4) » 55 (100) -

- BTk (F02007) o ARE - R 2T 505 CHegO 2 CooHsoO
S B SI T S2 LR A A Y ¥ Lend s Em (stigmasterol)s & FE

(B-sitosterol) » 5% 1t $HFE T -
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BpeH @ g & # (Diglyceride mixture ) : 1,2- ~ 1, 3- Diglyceride

C|:H20_Rl C|:H20_R1

C|ZHO —R, CHOH

CHon CHzo_Rz

R1,R2 =

Octadecoic acid (18:0) -CO-(CH;)6CH3

Octacenic acid (18:1) -CO-(CH;)7;CH=CH(CH;);CH3
Octadedienolic acid (18:2) -CO-(CH;);CH=CHCH,CH=CH(CH;)4CHj;

BEpLH b iR & P R 27 2t ABE-Hex-Oil-10% EA - ABE-Hex-Oil- EA %

ABE-Hex-Fat-EA = T A %0 208l fv Sz e At s 13-4 i fg 2 1,2

Bt X2 (& AR LR FH AT R ko B 23-1 ZF

23-2 5 # 'H-NMR %% ] | ,.:
; | B
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Fi
’

BE
- S RCEEACBEBIBEL L RES KL ST

ERIFHEHT R FAFITTHRLETFERACHIIAF L 2R
(ABE-Hex) z_ = & & 47 » 117 z;n,!rt Tz A W gt BT MRS TR A K
BT 5 aFURE R G A2 G A4 F c ABE-Hex % it dRis o A
e84 (ABE-Hex-Oil) ¥ #4%2%; (ABE-Hex-Fat) - £ 12 flash column #-
ABE-Hex %4 %3 FiRf g 2 5447 A 475 % hd h = fdibfia % 4 2
o mAren® A kP RS T (cycloalkane) £ A it £ 4 5 ABE-Hex-Oil
-10% EA -~ ABE-Hex-Oil-EA £ ABE-Hex-Fat-EA ¢ 2.3 & = & o Bz ff >
& ¥ 5r & Cyclododecyne £2 9-Oxabicyclo[6.1.0lnonane (B 24) @ *t = % 4 &
4w k3 ¢ ABE-Hex-Oil- 10% EA:25.4% ~ ABE-Hex-Oil-EA: 26.7% ~ ABE-Hex-
Fat-EA: 40.1% o T = 4 4~ ;ﬁ%«— g wgw v TN AR LR N
Wz A 5P o Riraptx R4 4 a‘”%ﬂ l*'ﬁiﬂf ; E' it 8 £ & : Diels - Alder
reaction (B] 25) > o fFaf it £.47 (alfe:;;ﬁl)%’ﬂ‘ Al B MR R AR R
AR R FI R R RS /EE" %3@%_'”“3?']% FR>wifielF e
P AR TR R R o — SR {:‘&z PR AR A 97 % (Qual

value: Cyclododecyne % 86% » 9-Oxabicyclo[6.1.0]Jnonane ¥ 70%) » & ] 5 H 7

Ik

2

53

BoORMT R ES N FRABERTERCEF LA AL - b
Fla L BARf D o FARE AT AT T 0 AR SR 0 B RS
i R FRITIBEFARRF L2 RES T » L mpi? BEFETA R
b (7 0 RS RN BRI B FP A2 AR ER LA EET LG AR

LERFEETIE R ST REA e kKR HPEEY

Wi
At

Y i

;\
Ny

FEZEAATOF AT RS -2 g W fig 0 A2 flash column #g 4R 12 = L
H b fg it e 2 “stT P AR M TREE L VR BRI P s R RS
FAEg 0 H A& AL E = B 4 fin (ABE-Hex-Oil-non solvent fraction +
ABE-Hex-Oil-Hex fraction = 84% > ABE-Hex-Fat-Hex = 89.5% ) » %] “,f IR R
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Cyclododecyne 9-Oxabicyclo[6.1.0]nonane
B8] 24. cyclododecyne £ 9-Oxabicyclo[6.1.0]nonane

Figure 24. cyclododecyne and 9 Qx!alhcyclo é..J"/ O}n(onane

diene dlennphlle

B] 25. Diels - Alder reaction

Figure 25. Diels - Alder reaction (Diels and Alder, 1928)



Biow gy rgisptle S A & 5 45%:b B (C18: 1) 25% % e pe (C 18:
2)~13% 1BFf (C16:0) (5 % > 1994) Flpt H ey b g A 3 £ 1 & & 600
T N PR Ar % R 3 TR E NISTOS 2 Wiley275 ¢ o Jadk
4R LR AR BAPRL R 2 B b g R M 0 e d
Bk T oL R W Fg 0 © T A s i ABE-Hex-Oil-10% EA F A & 2
FAPEFEF S AN 1,2-2 1 3-FRH WAy 0 FIL TR RSN F MV EE
=2 v,ért TOEEADE PRk 0 T i RIS R Y W g A S m;—ﬁ{q JE
Menm 3 33 PR v A (B LR ) Flt bR R B T ET R A
+ f i&- #H 3 2 Diels-Alder reaction> F@ & # F 2 4fd W eng 4 > & 3040 it
HAB S LS AR T GFIRE LY - HANIEF Lo ¥
-G SR Y AR S e A BT S T HRE S
LI AR B A A *&rﬁbéﬁ'a‘"?ﬁ ; L.ﬂ’fﬂ—%?’%%ﬁ L W L
PRE RS TREA K P mn;m; f';_-;«'-'_ ﬁxo

. [ =5 |

T L - T (s'ti:ro1f§g_ stalrzlmol ester)s H_ttide 2 fg e g ¢
L £ b b FI R e e (shenolic acid) - 4 7 & (ferulic
acid) ~ ewrtfig (caffeic acid)?) = mfj*; & ﬁq (iahenolic ester)it &4 » &+ & - i
580 T M BIERTORERME L > @ AR AT T 0 T i S igdd ity A
AR EER S SRR A 0 @ AR AT T A NF D AR
L gArd o PRRas T FAAKFHA R S SRR E TR e
Yo v v @3] 3-O-feruloyl-5B-sitostan-3-ol » % — fafiefig @ T HREFH T L
NISTOS % Wiley275 ¢ 73 Jeg B R F o e fAa AT st s 27 &
it &4 ¥ H by Il PB-sitostanol hF it & 4 P-sitostenol (& ¥ 4 K iF ¥
PR 159 min =+, (3B, 24S5)-Stigmast-5-en-3-0l = % B-sitostenol) °

FBlE T A T P BE i Py e A e H A )0 0 fig ¢ ol R W fin A
%3¢ 4R R A & 384 > ABE-Hex-Oil-10%EA ~ ABE-Hex-Oil- EA % ABE-Hex-
Fat-EA354 I3 FgPF 9410 min 2% > Bud § 2 FAK Y 52.1%
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1.1% ~ 1.4% > @ fe= 77 82 J iz Pg dmpe & & 4p+f & » 5 palmitoylglycerol ~ ole-
oylglycerol §- linoloylglycerol -
B FRBIA 0 RN L F A A Y o e H ¢ 1 ABE-Hex-0il-10% EA
LR AKS SRR F R A K 1584%:H0 £ > H = B 5 ABE-Hex-Fat- EA
¥ 3 4.0% ; B-sitostanol % stigmasterol ((3B, 22E)-Stigmasta-5,22-di-
en-3-ol) 5 1 & 2 FEEMALAE > A 0L & 3o gk (b ¢ 32 ABE-Hex-0il-10% EA
TR ARET] > S0 ¢ B RKFRM (P EHFS2HSI) 0 AT LB WY
22872350 p 2 [ b I AR IO - LA BT B @R - s K A
e F AT 0 FFEITR DR E LTS T M-S Jﬂ"&é{g » ¥ B-sitostenol ) &
stigmasterols74.4% - ¥ » ¥ 5 F|H § i & $~stigmast-4-en-3-one ¥ stigmasta-
5, 23-dien-3B-ol =i > ’f'st SRS SRl N W S S G B
Hovenkamp % (2008) in 4'& Fen _;_er_\i A I%;i it g% triol-derivatives = p ¥ it
T A4 4 Al '5‘; & ﬁ%’“ﬂ s SQ 2w Aatsalt (195p 9T

2. A 4B) chg i Blﬁﬁ#—*rir&r ,L §»& Z T AT ANy PR o

ergosterol (3B—Erg03t—5—en—3_—,o&) AR DS DR s B ARG
Ergost-7-en-3-ol Fr 50L-Stigmast-3-0né o it e b FIER B R IR T 126 ©
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HO HO

(3B, 249)-stigmast-5-en-3-ol (3B, 22E)-stigmasta-5,22-dien-3-ol

(o]

i

stigmast-4-en-3-one : | |
| = o1

e}Tgost-S—en-3 B-ol

ergost-7-en-3-ol 5a-stigmast-3-one

W 26. {4 BB

Figure 26. Structure of phytosterols / phytostanols
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Paprg shfe (free fatty acid) 454708 7@ ¥ - 7 £ 5 oo F o F % (2005)

|

CURYEE S 0 AT 0 R RN L 3.8% (Wi%) 0 hisk P Y 0 £l
He A SRR AL T B F AR AT AT 0 L B R A K 5T L e
B3R fw 3 & & ¢ 22 ABE-Hex-Oil-MeOH % 4 & » fig "4 ¥ fig eP3 fr k3% % 4 40.0
Yoo X ¥IG T gtz otk e PR fig R RN g HALD R 2 AT
A TR o g EEAF 0 - BEAfESF W R R F A T
(transesterification) & # - H * £ % A %] ¥4 it &% (biodiesel) (# > 2004) > ¥
e F A ATea T o S K €I hTA i F s (derivation) » 14 A LF A
PR T PSS RN ST B R RN TS Wl

BT fig o 121t A 45 (Christie, 1973) o & % % 5 @ $40fE S AU > ¥ A § e

N

<l

257 fa it ek o BRAR A L AR o ?"’”a‘%’t?&ﬁiﬁa’ et e BRI SR (457C,

7

40 mmHg) % %%+ > & A kw$m m@@%%m’ﬂﬁﬂmﬂV%&ﬁ%

T

:?ﬁ{%é”ﬂ}??“ .ﬁ%@ﬁm}dowmmgm*“%mm
_,ra-r

N

pia}

‘E

2 -,‘-'\5»\5& (carboxy gI'OUP} {@, Fj it s ri—j T -E R /g;,é,\ ;gg_pa

—

> m

%@>“¢#“wk$®ﬁa VIR @%;E LRI e R S

—\

LA I S auR & BB ﬁ“ﬁﬁ?%?&iﬂjl*’aﬁ%ﬁﬁﬁﬁ
Pl PR R T R B NI AEL Y Bach i B T A K ¥ L g sk T
fal &4 > B275 - 6]22GC/MS FHRE 0 (A)z At S 2% Hr
%9, 12-Octadecadienoic acid methyl ester- e g % H ’%ﬁ ¥ B2 9, 12-Octadecadienoic

acid AR L Y > A F BT E IR G 29422280 0 A hp Dl2Ea B R A K

_i
-

LA ARRATFHE AT R H G R AR R SR E L e
fo> @ B vaph o BB FIR G A L BARY FIT MR R b g vk R E 1 s
e S B E oo TN AE DR A E 8 g ke 0 R

BB G TR (2 PR A T R B HAK Y (L F

'

B s 82 PRR SR G 0 1L R A o T AT S sk
PR G e RS R R P ARG £ A R S A
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Abundance Scan 377 (8,161 min): 09061604.D\data.ms
5
(A)
5000
. 23113511501 1650 1851 2070 2642 280.1 2943
Wz--> 20 40 60 80 100 120 140 160 180 200 220 240 260 250 300
Abundance#173624: 9, 12-Octadecadie E.E}- $ METHYL T9, T12 OCTADECADIE! TE 5% MH
41.0 67.0
530 81.0 (B)
5000 95.0
109.0
. Il |‘ | 1230135.0 1420 1630 178.0 262.0 294,00
IIIIIIIIII|IIII|IIII|IIII|IIII| IIIIIIIIIIIIIIIII|IIII|IIIIIIIII
nz--> 20 40 60 80 100 120 14{} . 160 180 200 220 240) 260 280 300
Abundance# 162047 0,12-Octadecadienoie acid (Z,2)- (CAS) $5 Linoleic acid ‘\H Linoleic $% Unifac 6550 $% Linolic acid $$ Telfairic acid §% Grape seed o
530 67.0
im0 81.0
) 95.0 ©)
5000
29.0 109.0
L e \|‘| ||| 1 ‘h SR 10 1510 160 120 1060 2000 03380 ss0 200
I T T T T I T T T T I T T T T T T T T T T T T T
miz—> 20 40 60 100 120 140 160 w0 200 200 240 260 280 300

B 27.GC/MS F# B ((A) ~it &£+ (B)9, 12-Octadecadienoic acid, methyl ester (C) 9, 12-Octadecadienoic acid )

Figure 27. GC / MS mass spectrum ( (A) Unknown compound (B) 9, 12-Octadecadienoic acid, methyl ester (C) 9, 12-Octadecadienoic acid )
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BERACHEEFRPI L RRH A2 VP PR Y o LA RS
At FEE o B H B R A KR d B-sitosterol &R 5 H A& TS A
(5.0%) > B =t piF PR 16.0 min pFI - B EFHT 12 F 0 L
Bl 47% MEHRESE - S AR T 0 £ & ergosta7-en-3-ol Ap g 0
(Epiergostanol-like) > fe ¥ & #&2& B2 ¥ v 4 > Wu & (2007) 7 B =4 A & & 4=
EPfp22ta v Re T A AT TR AT RS BIEACR 28 1 0 AT
% Ap vt g 0 3t B-sitosterol F ) IR {S T:f:r\ ¥ - 3% % ergostanol » #- ergostanol
27 ergosta7-en-3-ol 4p vt Jﬁ" Aw| Rt Bpler N2 B enfEst (B 29) 0 B
'?5 B AR RE 02 0 FIRL4ER1PY 16 min J) 32 M F i 5 ergostanol o ¥ b Y P
R 13.2 min J13 squalene > Wu & 7" o drdi gt it &4 > e d 00 47iE 2 g B
(column ¥ oven temperature program #%7 ) > Wu 4424 E R E
(policosanol, PC) (docosanel, té:cracosanol he)kécosanol, octacosanol)£ # 7 fi
(tocophenol) *t & = F % ¢ I 4 "’If'u 3 -n ﬁb /fa' Flas BRI FTIRLFTERE
£ ¥ A squalene w0 8 > 2 ﬂ\»\?%f ﬁ;?%ﬁ“ 8 min I|/F § PR 15 min 2. &F
A ST IAS R A o Tt sv&/»\_ﬁék% i ##fr.a‘r S B X R ET oY B R
FrF o zba it pd B § et ik L‘# A4 squalene ¥ £ 7k 0 @
AFRMATE L o ¥ b - R s FFR2 Y £ F primary fatty acid amide
(oleamide) » &~ =xF % ¥ > ABE-Hex 222 (* 7 ¥ A N> RFV v &2 H 2

EMCPMEFEERT R A 8min F] 15min F B R M EES T HE B R A K AP

>

17 41 > ABE-Hex-Oil-EA % ABE-Hex-Oil-MeOH **/# § FF & 9.3 min 4 47

2
i
d

' & 3 (£)-9-octadecenamide °
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Figure 28. GC / MS total ion.chromatogram of 11ri-§2ip0_r_ﬁﬁable matter of adlay oil.
(1, oleamide; 2, docosanol; 3, tetracos 4r,.f. |q'iualene; 5, hexacosanol; 6,
' == | |

royl!_g, stligmataa5,22—dien—3—ol; 10,

(/%

B-sitosterol; 11, ergostanol; 12, ffié@e 1}n. ) "y (Wuetal., 2007 )

tocopherol; 7, octacosanol; 8, campe

HO

ergosta-7-en-3-ol ergostanol
] 29. ergosta-7-en-3-ol £ ergostanol

Figure 29. Structure of ergosta-7-en-3-ol and ergostanol
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|
bl

EHUGFEARA DEF VG RAZKHECH 2 A R F

o SEp AFFRENEY FRNLF IS AN FERY o-monolino-

lein(Tokuda et al., 1990) » ﬁi’a{fg}%? RN G SN R T &1

FUETCERER - F 'LEIL‘\ﬁ-B’*L/P‘J;P-)fﬂ? P FLIV IS TN AR 0 ¢ EF B

R EERET 2 # (2% 019945 2 5 1996) o o pdaiR] 0 B0

PP ER R AR AR A G iRl BERRA 0 - 5 ELE SN
A

A A o @ AU IS 5 3 4 I AR E AT L T AR SR F A A AT o
ERARCE BRI OAY - S_RENEI: I = Nl (el B ST AR
%ﬁ%&ﬁﬁﬁiﬂbﬁﬁw¥%ﬁ2;1?}“%*?’ 32 ¥ a2 0
gt T BEY FIEE (phytosterol) 3 *113'-%5 ,ﬁéi H # fq (monoglyceride) ; 7 B 75 %5
fag? H fig it 4 (free fatty acid & esterl) ,#:B; ]ZITM* (amide) ; 1 ¥ pg 3¢ (alcohol) ;
1 B4 (alkene) ; 7 i fEap (aldehyde) 5 II} ﬁ s 5@is &4 (others) > ¥ ¢t &
E AL o s S U SR LI - 3-O-feruloy1-5B-sitostan-3-01 + stigmasterol ~

-sitosterol ¥7 1,2-, 1, 3-diglyceride & & $ o
gly
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% 12. Fi=¢A e ﬁ%«fﬁ*)ﬁvﬁ 3 ‘{";:C?P/V\éj?;;%\;/w\

Table 12. Possible composition of ABE-Hex

Classification compound

phytosterol So-stigmast-3-one
ergosta-7-en-3-ol
ergostanol
3B-ergost-5-en-3-ol
(3B, 22E)-stigmasta-5,22-dien-3-ol
( stigmasterol )
(3B, 24S)-stigmast-5-en-3-ol ( B-sitosterol )
stigmast-4-en-3-one ( B-sitostenone )
3-O-feruloyl-5p-sitostan-3-ol
monoglyceride Hexadecanoic acid
2-hydroxy-1-(hydroxymethyl)ethyl ester
(£)-9-Octadecenoic acid
Z-ﬁydroxy- 1-(hydroxymethyl)ethyl ester
(£,.2)-9512-Octadecadienoic acid
( ; 2-hydroxy-1-(hydroxymethyl)ethyl ester
free fatty acid & ester . j: Tekadadhoic atid ( & methyl ester )
":'.(Z)-9.-Octad.ecenoic acid (& methyl ester)
(&+2)=9;12-Octadecadienoic acid
* ( & methyl ester )
(2)-7-Hexadecenoic acid ( & methyl ester )
Eicosanoic acid ( & methyl ester )
Docosanoic acid ( & methyl ester )
Ethyl linoleate
amide (2)-9-Octadecenamide
alcohol 9-Octadecen-1-ol
alkene 2,6,10,15,19,23-hexamethyl-
2,6,10,14,18,22-Tetracosahexaene
( Squalene )
aldehyde 9-Octadecenal
Tetradecanal

Pentadecanal

& (continued)
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212, 3CRACEIBRFI L RRLET >4 (H)

Table 12. Possible composition of ABE-Hex (continued)

Classification compound
(2)-9,17-Octadecadienal

Octadecanal
Hexadecanal
13-Tetradecenal
others (2)-9-Octadecenoic acid
2,3-dihydroxypropyl ester
Heptadecanoic acid-16 methyl-methyl ester
cyclododecane
Cyclododecyne
9-Oxabicyclo[6.1.0Jnonane
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1.4 Ffs (phytosterols) 22 #4487 5 - e*E FfE (cholesterol) # it (4%
wmie b2 gt K ) {ri i (steroid nucleus, 3B-hydroxy group, 5, 6 double
bone) =Ap i > "EFfE2 A 4AG N Bl S > EF AR G4 & B o - &
P 3 g Ffg 5 B-sitosterol ~ campesterol ¥ stigmasterol  ergosterol P
EERE 2K T S B L en & B SR (Moreau et al., 2002) ©
By FRAEE RS L Y 0 G LG PR PR E R GOITE A M M R Y R
fRk R Fla VRS P €0 ' F]F o Peterson % (1951, 1952, 1953) %
B B HEBT 4] (chick) w8 9 FERY PR chgk 2 3R D B o R R
ik (atherosclerotic lesion)infi & #2 & - Pollak (1953) 7 £ & X M7 % ¢ &
oo & pHEafEy Afs (5.7g - 10g, 2 weeks )7 B F "% (X w & ¥ ML EHARE 27.7
% o MG 4B 52 % MR YRR I F Rk S i FI 13 £ g #3
S ¥ T H S 20% 0k Tk % 5 NE TR R P

.I'

' i
S URISTIE R [iei e Y

o

! ‘.' .m@

ITEAHE - B Fpgit A 3{? rﬁﬁgab ]%L AR HLR e W 4 (antitumor
proliferation) ~ Fui X (antl-lnﬂamrﬂatory) P 2 i,r‘}.m &5t B (antiagulant) > @ fidF
i’%'ﬁﬁ & 154 F B g 3-O-feruloyl-SB.-sitosta.ln-?a.-ol £ 7 832 Gold hamster “F i jg
@ tmre 4 K8 e e e A 384 (Yoshikazu et al., 1988) o Iwatsuki %
(2003) 4 3R 5 Al #pk FIfE iy (sterol ferulates)E F #r 4| ik 4+ & : Epstein
-Barr virus 7% 4.

s bog? 3amifrz - > By 2&— unpify

Lo ikypH gt =g % osn-1 & sn-2 ¥ 4 5 o-monoglyceride 2 [-monoglyce-
ridec P44 F -ty P :};1 o Fi=? EEE P-4 ¢ &h a-monolinolein ¥ v
#| Epstein-Barr virus (EBV) 7 14 » EBV 22380 e % 45 B )FG#E Moo B (
nasopharyngeal carcinoma) ~ 4+ = ¥ % (Burkitt's lymphoma)}=2£? EBV 7
Moo F e Y R HaT R RPN EEY M A AT KA T
WoBEREY S HEY gl s s Cl6:0~CI8: 12 CI8:25 3%
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Frt xR 2 FrdlR e 2 4 4 0 & Hexadecanoic acid 2-hydroxy-
1-(hydroxymethyl)ethyl ester # Caco-2 m% % *® F RV F R IFREF
daunomycin % f# ¥ 5 % (Konishi et al., 2004) > ¥ ¢t (Z)-9-Octade
cenoic acid 2-hydroxy-1-(hydroxymethyl)ethyl ester » (Z, Z)-9,12-Octadecadienoic
acid 2-hydroxy-(hydroxylmeth-yl)ethyl ester A # 3§ %% © ZF ¥ # 4] mono
glyceride lipase ¥ fatty acid amide hydrolase f% % /%1 (Ghafouri et al., 2004) -

PLAa R T R EA e A M & 0 4o o-monolinolein 7 A pEE ok fEA T
(o T e

A7 Py Vs L bR (primary fatty acid amides, PFAMs) 2 4 48 p 4 43 &
AEH - e Xl il b2 R Me b A H §
fie?= (oleamide) #f 1 & 47 2 #7 Fidhe o i A (Hanu et al., 1999) - o fi& i e dx L o
4] & pEfR (sleep deprivation) mZ” ”mé‘ »?‘é‘j’% (cerebrospinal fluid) # 4 31 %
(Bradshaw and Walker, 2005) > % — ? ¥ ﬁijf\ 2 N 13'; LF]+ > Leggett & (2004)
- FEHE S T IR I} #al Tu«#' £ vr’-'r?' | cannabinoid receptors %
B (£ 5 agonist & an'fﬁgoinist)ﬁﬂ.é%‘é A BN LFEE ARG Mo
(Z)-9-octadecenamide = 4 fix ﬁiaﬂi?%ﬁf L& .fﬁ rn— B HB Y SRERH a2
LA E @R o PSRRI S R SR 2 B
oohp 'éﬁﬁ?;fi%v‘);%v’ Fad gl Sgpsia @ e Es Wu &
(2007)éh7% ek o P I B HH 4 F S S A 0 Pg 228 4 F e GO/ MS A 47 > iR R
FHFEE 2 RS ng T doa - B4R P o F primary fatty
acid amides 2 .3 3 A2 B F R AL 28— 2 LB HEP 2 o WK

ABE-Hex & A f§ i 4% fr @ 4 13 ¢
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# 13. ABE-Hex = %~ #$ic (£~ /fjvférﬁ'_

Table 13. Active components in ABE-Hex

Compound Model Outcome Reference
stigmast-4-en-3-one Albino Wister rat ( male ) Vasodepressor effect Kolak et
al., 2001
Candida albicans, Escherichiacoli,  Antifungal & Rahman
Saphycoccus aureau, Proteus vulgaris  antibacterial activity — and Gray,
2005
P-388, A-549, HT-29 cell lines Antitumor Chen et
proliferation al., 2004
P-388, A-549, HT-29 cell lines Antitumor Lin et al.,
proliferation 2004
P-388, HT-29 cell lines Antitumor Chen et
proliferation al., 2005
P-388, HT-29 cell lines Antitumor Chen et
proliferation al., 2006
A2780 celllines Antitumor Cao et al,,
i 5 proliferation 2006
3-O-feruloyl-5 Gold hamster (fer_nlale H—: Induction of Yoshikazu
B-sitostanol : | == ovulation and etal.,
stimulation of 1988
ovarian follicular
growth.
[-sitosterol & Rat Hypotensive activity Faizi et
stigmasterol al., 1998
Entamoeba histolytica HM1-1MSS, Antiprotozoal Arrieta et
Giardial lamblina IMSS:0989:1, al., 2001
MDA-MB-231, Hep-G2 cell lines Antitumor Setzer et
proliferation al., 2000
ICR mouse Antiinflammatory Akihisa et
(12-O-tetradecanoylphorbol-13-aceta al., 2000
te ( TPA) induced )
Rabbit platelets Anticoagulant Tsai et al.,
2000
G361 cell lines Antitumor Houghton
proliferation et al.,2000
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Table 13 Active components in ABE-Hex (continued)

Compound Model Outcome Reference
CCRF-CEM, HL-60, PC-3, Antitumor proliferation Chen et al.,
and HA22T cell lines 2002
Human leukocyte elastase Inhibition of enzyme Mitaine-Offer
etal., 2002

Wister rat (peritoneal
polymorphonuclear
leukocyte)

P-388, HT-29, or A549 cell
lines

New Zealand rabbit platelets

Recombinant
Cyclooxygenase-2

Raji cell line (induction of

Antioxidation &

antiinflammatory

Antitumor proliferation

Anticoagulant

=Inhibition of enzyme

Antitamor.promoter

Epstein—Barr virus early s < £

= ]

11

antigen by TPA)
Rat platelets ;

Male Wister rat (ulcération
induced by absolute ethanol
administration)

Bowes human melanoma cell,

MCEF 7 cell line

Human platelets

P-388, HT-29, A549 cell lines
P-388, HT-29 cell lines

P-388, HT-29 cell lines
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Anticoagulant

Gastroprotective

Antitumor proliferation

Anticoagulant

(inhibition of production of
12(S)-Hydroxyeicosatetraenoi
c acid)

Antitumor proliferation
Antitumor proliferation

Antitumor proliferation

Navarro et al.,

2001

Chen et al.,
2003

Lin et al.,
2003

Zhang et al.,
2004
Iwatsuki et

al., 2003

Jin et al.,
2004
Arrieta et al.,

2003

Nguyen et al.,
2004
Schneider et

al., 2004

Chang et al.,
2003

Chen et al.,
2005

Chen et al.,
2006
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Table 13. Active components in ABE-Hex (continued)

Compound Model Outcome Reference
HL-60, WI-38, Hela cell lines Antitumor Block et
proliferation al., 2004
Hep?2 cell lines Antitumor Matos et
proliferation al., 2006
HepG2 cell lines Antitumor He et al.,
proliferation 2006
hexadecanoic acid Caco-2 cell line Significantly Konishi
2-hydroxy-1-(hydroxyl increased of et al.,
methyl)ethyl ester daunomycin 2004
accumulation
(Z)-9-octadecenoic acid  SD rat cerebellum cytosol and Inhibition of Ghafouri
2-hydroxy-1-(hyd membrane monoglyceride lipase et al.,
roxymethyl)ethyl ester and fatty acid amide 2004
& . “hydrolase
(Z,7)-9,12-octadecadie X1
noic acid 2-hydroxy-1- |} H—:
(hydroxylmeth- yl)ethyl !
ester _
(Z)-9-octadecenamide Rat embryonal corfical pyramidal Neuroregulatoric Verdon et
cells al., 2000
CD-1 mouse bran synaptoneurosomes Neuroregulatoric Verdon et
al., 2000
Rat pituitary GHj; cells Channel blocker (erg  Liu and
current) Wu, 2003
Human neuroplastoma MC-IXC cells  Induction of enzyme  Heo et
homogenate (activated choline al., 2003
acetyltransferase
activity )
Mouse Behavioural Heo et
symptoms al., 2003
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(chemo-preventive
against Alzheimer's

disease)

& (continued)



# 13 ABE-Hex % & il {22 e 72 ()

Table 13 Active components in ABE-Hex ( continued )

Compound Model Outcome Reference
Wistar rat mesenteric artery segment  Vasodilative Hoi and
( male ) Hiley,

2006

Xenopus leavis oocyte expressing Neuroregulatoric Coyne et
human GABA, receptors ( increased GABA al., 2002

and glycine current )
HeLa cell membranes transfected Receptor blocking Hedlund
with  5-hydroxytrypt amine ; et al.,
receptors ( 5-HT;) 1999
BETC , MG63, MDCK, PC12, T24, Induced intracellular Lo et al.,
cell line free Ca®" 2001

concentration
Xenopusileavis-ooeyte expréssing Modulation of Lees et
human GABA}, receptors ~ | \receptors al., 1999
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