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The oil of tea seed (Camellia oleifera Abel.) is used extensively in China as cooking oil. The objectives
of this study were to investigate the antioxidant activity of tea seed oil and its active compounds. Of
the five solvent extracts, methanol extract of tea seed oil exhibited the highest yield and the strongest
antioxidant activity as determined by DPPH scavenging activity and Trolox equivalent antioxidant
capacity (TEAC). Two peaks separated from the methanol extract by HPLC contributed the most
significant antioxidant activity. These two peaks were further identified as sesamin and a novel
compound: 2,5-bis-benzo[1,3]dioxol-5-yl-tetrahydro-furo [3,4-d][1,3]dioxine (named compound B) by
UV absorption and characterized by MS, IR, 'H NMR, and 3C NMR techniques. Sesamin and
compound B decreased H,O,-mediated formation of reactive oxygen species in red blood cells (RBCs),
inhibited RBCs hemolysis induced by AAPH, and increased the lag time of conjugated dienes formation
in human low-density lipoprotein. The results indicate that both compounds isolated from tea seed
oil exhibit remarkable antioxidant activity. Apart from the traditional pharmacological effects of Camellia
oleifera, the oil of tea seed may also act as a prophylactic agent to prevent free radical related diseases.
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INTRODUCTION Tortosa et al. § showed that olive oil might efficaciously
The oil of tea seed (Camellia oleiferdbel.) is used counteract chemical oxidation of low-density lipoproteins. The

extensively in China as cooking ol It was also traditionally ~ Major fatty acids of tea seed oil, oleic and linoleic acid, are
applied as a medicine for stomachache and burning injury in V€rY Similar to those in olive oil§). We suggest that some
China. The seeds of plants usually contain various antioxidant "On-nutritive constituents in tea seed oil may provide the same
factors; the naturally occurring active components in tea seed effect as olive oil. Therefore, the purposes of this study were
are different from other kinds of oil seeds. Chen et &) ( to |_nve_st|gate the antioxidant act|V|ty_and to identify the major
indicated that the saponin in tea seed could lower the choles-antioxidant compounds of tea seed oil, and to further character-
terols, triglycerides, and low density-lipoprotein in the blood 1Z& the antioxidant properties of these compounds and their effect
of rat. Zhang and Zhou3j found that it has the antioxidant ©n health.

ability to reduce liver reactive oxygen species (ROS) in rats.

Some oils, such as olive oil, are rich in health beneficial MATERIALS AND METHODS

compounds, except they do not supply energy for humans. The Materials and Chemicals.The sample of tea see@mellia oleifera
Mediterranean diet could affect several degenerative pathologiesAble.) was supplied from the Hsin-lI country farmer's association
including coronary heart diseases and cancer. In epidemiological(Nantou, Taiwan). The tea seed was sealed in a plastic bag and stored
and clinical researches, the phenolic compounds of olive oil at —20 °C until use. Methanol, ethanol, acetone, ethyl acetic, and
play an antioxidative role in healtd), Phenolics and flavonoids ~ acetonitrile (HPLC grade) were obtained from Tedia Co. (Fairfield,
are major materials of non-nutritive compounds and possess©H)- 2:2-Azobis-(2-amidinopropane)-dihydropropane (AAPH), copper
antioxidant, antimutagenic, antiinflammatory, and anticarcino- SUfaté pentahydrate (CuSGH0), sodium dihydrogen phosphate,

. L disodium hydrogen phosphate, potassium bromide, and ethylenedi-
genic activities, and reduce atheroscleroS}s There are many aminetetraacetic acid disodium salt dihydrate (EDTA) were obtained

kinds of phenolic compounds in olive 0i6). Hydroxytyrosol from Wako Pure Chemical Co. (Osaka, Japan). Sodium bromide and
and tyrosol, which are major bioactive phenolic compounds of sodium chioride were obtained from Merck Co. (Darmstadt, Germany).
olive oil, appear to account for the important part of this o,a-Diphenyl--picrylhydrazyl (DPPH), 2',7'-dichlorofluorescein di-
protective effect in vivo ). Several reports have demonstrated acetate (DCFH-DA), 2;2azinobis-(3-ethylbenzthiazoline-6-sulfonate)
that hydroxytyrosol and tyrosol have remarkably protective (ABTS), 6-hydroxy-2,5,7 8-tetramethylchroman-2-carboxylic acid

effects against oxidative stress-related damages. Ramirez{Trolox), dimethyl sulfoxide (DMSO), Triton X-100, hydrogen per-
oxide, Trypan blue, ethidium bromide, and phenol-red and horseradish

* Author to whom correspondence should be addressed [teleph88@- peroxidase (HRPase, type Il) were obtained from Sigma Co (St. Louis,
4-22879755; faxt+-886-4-22854378; e-mail gcyen@nchu.edu.tw]. MO). Nycoprep separation media (density 1.077 Kg/L) was purchased
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from Pharmacia Biotech Co. (Sweden). Hydrogen peroxide was shifts are reported in parts per million (ppm) from tetramethylsilane.
purchased from Hayasahi Co. (Tokyo, Japan). Melting points were determined on a Buchi 535 apparatus (Haverhill,

Preparation of Tea Seed Oil and ExtractsTea seeds were roasted MA).
at 120°C for 20 min and then pressed by twin screw extruder to obtain ~~ The IR spectrum of compound A showed absorptions at 1493.9,
the tea seed oil. Tea seed oil (100 g) was extracted with 200 mL each1243.9, 1038.9, and 927.8 cin The FAB-MS of compound A gave
of methanol, ethanol, acetone, ethyl acetic, and acetonitrile, respectively,an M ion peak at 354, suggesting a molecular weight of 354.4. The
for 1 h in ashaking incubator at room temperature. The extracts were "H NMR spectrum showed the following chemical shifts6.78 (1H,
filtered, and the residue was re-extracted three times under the samel: J = 7.8 Hz), 6.84 (1H, dd) = 1.8 and 7.8 Hz), and 6.88 (1H, d,
conditions. The combined filtrates from each solvent were evaporated = 1.8 H2);0 3.09 (m), 3.84 (dd) = 4.0 and 9.0 Hz), 4.22 (m), and
under vacuum using a rotary evaporator at@0and then weighed to ~ 4:07 (d,J = 4.0 Hz). The'3C NMR spectrum revealed 15 peaks with
determine the extraction yield and stored—20 °C until use. the following chemical shifts:6 93.70 (C-8), 99.82 (C-6), 106.09

. . (C-10), 115.91 (C-50), 116.12 (C-30), 123.02 (C-10), 123.98 (C-3),
DPPH Scavenging Effect of Extracts.The scavenging effect of ) N _ .
different solvent extracts of tea seed oil on DPPH radical was estimated 129.00 (C-60), 131.34 (C-20), 154.25 (C-2), 158.38 (C-9), 159.02

according to the method of Duh et al. (10). The extracts were added to (Cfr)]éllgsflgfrﬁ i?ic?; (guZl)d %nihloﬁézg;ggz' tions at 1486.0
a methanolic solution (0.5 mL) of DPPH radical (final concentration P p P o

- ; 1245.6, 1038.1, and 927.6 ci The FAB-MS of compound B gave
of DPPH was 0.2 mmol/L). The mixture was shaken vigorously and an M ion peak at 370, suggesting a molecular weight of 370.3. HRMS,

kept at room temperature for 30 min; the absorbance of the resulting - 27 355 (calculated for@H:s0y: 370.358). ThéH NMR spectrum
solution was then measured spectrophotometrically at 517 nm. showed the following chemical shifts 6.51 (1H, dd,J = 2.4 and
Total Antioxidant Activity Assay (Trolox Equivalent Antioxidant 8.4 Hz), 6.62 (1H, ddJ = 2.4 Hz), and 6.70 (1H, d] = 8.4 Hz); 6
Capacity, TEAC Assay).The total antioxidant activity of tea seed oil  g.79 (1H, dJ = 7.8 Hz), 6.86 (1H, ddJ = 1.2 and 7.8 Hz), and 6.90
extracts was measured using the TEAC assay as described by Yeh angiiH, d,J = 1.2 Hz);6 2.95 (1H, m), 3.62 (1H, dd] = 7.8 and 9.0
Yen (11). ABTS" radical cation was generated by the interaction of Hz), and 4.408 (1H, d) = 9.0 Hz);6 3.30 (1H, m), 3.98 (1H, d] =
ABTS (100uM), H,0, (50 uM), and peroxidase (4.4 unit/mL). To 9.0 Hz), and 4.10 (1H, dd,= 6.6 and 9.0 Hz). Th&C NMR spectrum
measure antioxidant capacity, 0.25 mL of different solvent extracts (0.2 revealed 14 peaks with the following chemical shifts53.98 (C-5),
mg/mL) of tea seed oil was mixed with an equal volume of-2Zno- 54.47 (C-1), 70.80 (C-4), 72.25 (C-6), 88.58 (C-2), 101.14 (§-2
bis[3-ethyln-benz-thiazoline-6-sulfonic acid] (ABTS),®%, peroxidase, 102.42 (C-7), 102.52 (C-7), 107.51 (C-2, 108.23 (C-8), 108.84
and deionized water. Absorbance was monitored at 734 nm for 10 min. (C-5"), 108.99 (C-5'), 110.39 (C-6""), 120.82 (C-6").
The decrease in absorption at 734 nm after the addition of reactant Assay for Hemolysis of Red Blood Cells (RBCs)The method
was used to calculate the TEAC value. TEAC value is expressed asdescribed by Zhu et al1@) was used in this study. Blood was obtained
millimolar concentration of Trolox solution having the antioxidant from healthy volunteers and collected into heparinized tubes. Eryth-
equivalent to a 1000 ppm solution of the sample under investigation. rocytes were separated from plasma and the buffy coat and washed
The higher TEAC value of the sample means stronger antioxidant three times with 5 volumes of phosphate buffered saline, pH 7.4. During
ability. each wash, the erythrocytes were centrifuged at 306040 min to
Isolation of Active Compounds from Extracts of Tea Seed Oil. obtain the cell pellet. After the last wash, the packed erythrocytes were
Isolation of active compounds from methanol extract of tea seed oil Suspended in 4 volumes of PBS solution. Oxidative hemolysis of
was performed with a Hitachi liquid chromatograph (Hitachi, Ltd., —erythrocytes was induced by AAPH, a peroxyl radical initiator. Addition
Tokyo, Japan), consisting of a model L-6200 pump, a Rheodyne model ©f AAPH to the suspension of diluted erythrocytes induces the oxidation
7125 syringe-loading sample injector, a model D-2000 integrator, and ©f membrane lipids and proteins, resulting in hemolysis. Two milliliters
a diode array detector (Hitachi, L-7455 model) set at 280 nm. A 250 Of the erythrocyte suspension was mixed with 2 mL of PBS solution
x 4 mm i.d., 5um, LiChrospher RP-18 (Merck Co., Ltd., Darmatadt, ~Ccontaining different concentrations of compounds from tea seed oil.
Germany) was used for analysis and at a flow rate of 0.8 mL/min. The TWo mililiters of 200uM AAPH in PBS was then added to the mixture.
elution solvents were (A) 0 and (B) MeOH. The solvent gradient The reaction mlxture was shaken ggntly yvhlle being mcubated. at 37
elution program used was: 75% A for 20 min: then decreasing to 50% °C_ for 3 h. After incubation, the reaction mixture was remoyed, diluted
A in 40 min; then decreasing to 10% A in 60 min; then decreasing to With 8 volumes of PBS, and centrifuged at 3@0for 5 min. The
0% A in 65 min, and for 20 min, followed by 5 min isocratic wash at apsorpance of the supernatant fraction at 54_10 nm was recorded in a
75% A. A monitoring UV detector (L-4200) was set at 280 nm. Two Hitachi U-3000 spectrophotometer. Percent inhibition was calculated

major peaks were obtained by this separation condition. The samePY the equation in re13. .

elution solvents were employed for collection of both two peaks in the  INtracellular ROS Measurement. Intra_cellull?r ROS was estimated
methanol extract using a preparative 26@0 mm, i.d., S«m, Mightysil b_y the method of Amer et al.14) using 2',7'-dichlorofluorescin
RP-18 column (Kanto Chemical Co., Tokyo, Japan) and a flow rate of diacetate (DCFH-DA) as a fluorescent probe. Erythrocytes were
4 mL/min. Peaks containing the major compounds were collected and Prépared as described above. Cells®(@@lis/mL) were collected and

concentrated in a rotary evaporator and crystallized. Both compounds "éSUSPended with PBS and seeded in ependroff and incubated with
were identified by means of spectrometry. various concentrations of compounds from tea seed oil for 30 min at

h s ab . ¢ th . 37°C. Erythrocytes were washed with phosphate buffered saline three
Spectrometry. The UV—vis absorption spectra of the active e again. Finally, the cell pellets were resuspended with PBS and
compounds in methanol were recorded on a Hitachi U-3000 spectro- . incubated with 25M DCFH-DA for 30 min. After reaction, cells
photometer. IR data were recorded in potassium bromide (KBr) disks \yee collected and washed once with PBS, and the cells were incubated
with Bruker Equinox 55 Fourier Transform infrared spectrophotometer it or without freshly prepared 50V H.O, for 30 min. Erythrocytes
(Bruker, Karlsruhe, Germany). The mass spectra of the components,yere analyzed by a FACScan flow cytometric (Becton-Dickinson
were obtained using the EI-MS mode_ at 70 eV with a Flnnlga_n/Thermo Immunocytometery Systems USA, San Jose, CA). Erythrocytes were
Quest MAT mass spectrometer (Scientific Instrument Services, Inc., passed at a rate of about 1000 cells per second, using saline as the

Ringoes, NJ). The temperature was raised by steps ofQ28in from sheath fluid. A 488 nm argon laser beam was used for excitation. Green

100 to 300°C. fluorescence of 10 000 gated erythrocytes was then measured using
The nuclear magnetic resonance (NMR) spectra were measured inlinear amplification.

CDCl; and methanot, with a Varian VXR-600S FT-NMR spectrom- LDL Isolation from Plasma. Blood from a single healthy volunteer

eter (Varian Inc., Walnut Creek, CA) operating at 599.95 MHZzfdr was collected in tubes containing EDTA (1 mg/mL). Plasma was
NMR and 75.43 MHz fof*C NMR with complete proton decoupling.  isolated by centrifugation at 30§®r 10 min. LDL was isolated from
The sweep width, pulse angle, repetition delay, and acquisition time the plasma by density gradient ultracentrifugatidr=1.006—1.063)

for *H NMR were 5500.0 Hz, 7.@s, and O s, respectively, and f6€C at 10 °C with a Hitachi (Himac CS 120 GX) centrifuge working at
NMR were 22 000.0 Hz, 7.0s, and 2.0 s, respectively. The chemical 100 000g. After its isolation, LDL was dialyzed against 0.012 M
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phosphate buffered saline (10 mM, pH 7.4) and freshened WithtN  Taple 1. Antioxidant Activity and Yield of Extracts from Tea Seed Ol
4 °C. A Bio Rad protein assay solution was used for protein ith Various Solvents?

determinations, employing bovine serum albumin as the standard.

Detection of Conjugated Dienes.The formation of conjugated DPPH scavenging
dienes was measured by determining the absorbance increase at 234 solvent effect (%) TEAC (uM) yield (%)
nm of the solution of LDL (10Q.g protein/mL) in PBS incubated with methanol 66,50+ 1.08 a 5921+472a 165+022a
2.4 mM CuSQ in the absence or presence of compounds from tea aeetone 4.46+1.17b 10.42 +3.25b 052+0.12b
seed oil. The absorbance was measured every 5 min for 250 min using ethyl acetic 592+162b 12.53+3.24 b 073+0.23b
a Hitachi U-3000 U\~vis spectrophotometer, and the results were  acetonitrile 04+09c 2.32+0.75¢ 0.16 £0.04 ¢

expressed as relative absorbance at 234 nm. The duration of the lag
phase was defined as time (min) to the intercept of the tangent of the  aThe concentration of different solvents extracts used in antioxidant activity
absorbance curve in the propagation phase with baseline. assays was 200 ug/mL. Each value is expressed as mean + SD (n = 3). Values
Effect of Isolated Compounds from Tea Seed Oil on kD within a column followed by a different letter represent a significant difference at
Induced DNA Damage.To evaluate the effect of isolated compounds  p < 0.05.
from tea seed oil on modulating DNA damage in lymphocytes induced
by H,O,, the DNA damage was determined using comet assay as A
described by Yen and Hsieli%). Human lymphocytes were isolated _
from fresh whole blood by adding blood to the RPMI 1640 medium, 07
before underlaying it with Histopaque 1077 and centrifuging at 1600 . ¢ i
rpm for 10-15 min. Lymphocytes were separated as a pink layer at § ‘
the top of the Histopaque 1077. The lymphocytes were washed in the§ ¢
RPMI 1640 medium. The cell number and viability (Trypan blue -
exclusion) were determined with a Neubauer improved haemocytometers o3 -
before treatment. Human lymphocytes were incubated at a density of 5 ‘
5 x 10°/mL, the viability being over 90%.

bance a

Ab:
o o
O
1 ]

The cell suspension was incubated with compounds-E00uM) _
and HO, (50 uM) at 37 °C for 30 min. After treatment with 0.0 N
compounds, the cells were centrifuged and resuspended in preheated 0 ’ 1(; ’ 2}) ’ 3(') ' 4(‘) ' 51‘) ' 6'0 j 7‘0 '

1% low melting point agarose. The cell suspension was then added to Retention Time (min)
Dakin fully frosted microscope slides (Menzel-Glaser, Germany), . ) .
precoated with 1% normal melting agarose. After application of a third Figuré 1. Typical HPLC profile of methanol extract from tea seed oils.

layer of 1% low melting point agarose, the slides were immersed in The retention times of peaks A and B are 66.08 and 69.52 min,

cold lysing solution (2.5 M NaCl, 100 mM EDTA, 10 mM Tris, 1%  respectively. Diode array detector set at 280 nm.

sodium lauryl sarcosineaate, 1% Triton X-100, 10% DMSO, pH 10)

for at leas 1 h at 4°C. The microscope slides were then placed in an and the strongest antioxidant activity; asignificant difference
electrophoresis tank, and the DNA was allowed to unwind for 20 min (p < 0.05) was found in antioxidant activity among the four
in freshly prepared alkaline electrophoresis buffer (1 mM EDTA, 0.3 extracts. Therefore, the methanol extract of tea seed oil was
N NaOH, pH 13). Electrophoresis was conducted aC4or 20 min used for the following isolation and identification of active
at 25 V and 300 mA. The slides were then neutralized with Tris buffer compounds. The result was similar to the other studies on olive

(0.4 M, pH 7.5) and stained with ethidium bromide. All of the steps ;- methanol was usually used to extract bioactive compounds
were performed under yellow light to prevent additional damage. The f olive oil (16)

. . . 0

slides were observed using a fluorescent microscope attached to a CCD . . . . .

camera connected to a personal computer-based image analysis system Isqlatlon of Actlve_Compounds in Tea Seed QilTo isolate
(Komet 3.0; Kinetic Imaging Ltd., UK). For each analysis, 50 individual and identify the active compounds, the methanol extract was
cells were calculated, and, in most cases, three separate experiment§€parated by means of HPLC. The results showed that there
were conducted for each series. Single cells were analyzed under thewere two major peaks (A and B) in the HPLC profile of METSO
fluorescent microscope as desired. The DNA damage was expressedvith retention times of 66 and 69 min, respectivaiygure 1).

as % Tail DNA, where % Tail DNA= Tail DNA/(Head DNA+ Tail The content of sesamin and compound B in 100 g of tea seed

DNA) x 100. A higher % Tail DNA means a higher level of DNA  ojl was 33.88 and 18.41 mg, respectively. These two samples

damage. ) _ were collected by means of preparative HPLC. The UV absorp-
Statistical Analysis. Data presented are given as meanSD. tion of compounds showed spectra characteristic of lignans:

Statistical significance was examined through one-way analysis of
variance and Duncan’s multiple range tests. Significant differences were
accepted ap < 0.05.

210 nm in methanol. Compound A was identified as sesamin
on the basis of MS, IRIH NMR, and3C NMR data. The
spectroscopic properties obtained from compound A were also
consistent with those reported in the literaturE7) The
molecular formula of compound B was¢El1s07 and named
Antioxidant Activity of Extracts from Tea Seed Oil. as 2,5-bis-benzo[1,3]dioxol-5-yl-tetrahydro-furo [3,4-d][1,3]-
Comparison of antioxidant activity of tea seed oil extracts from dioxine. The compound B is similar to sesamin in structure,
various solvents is shown ifiable 1. The yields of solvents  only differing in the two unsymmetrical rings of the central
extracts from 100 g of oil were in the order of methanol (1.65%) skeleton (Figure 2).
> ethyl acetate (0.73%) acetone (0.52%) acetonitrile Sesamin and sesamolin are the two major components of
(0.16%). At the same concentration of 268/mL, the scaveng-  sesame oil lignans (18), and both of them have antioxidant and
ing effects of different extracts on DDPH radical were in the health promoting activities. Nakai et allq) noted that the
order of methanol (66.509%) ethyl acetate (5.92%) acetone lignans were highly correlated to the antioxidant effect of
(4.46%)> acetonitrile (0.40%). The similar antioxidant activity = sesame. According to the chemical structure, the new compound
was also obtained by the TEAC assay. The TEAC value of B isolated from tea seed oil is one of the lignans. Among
methanol extract of tea seed oil at 20§ymL was stronger than  sesamin, sesamol, and sesaminol, sesamin is the least effective
other extracts; it was the equal of a®1 Trolox. Of the four antioxidant, but it can be converted into more antioxidative
solvent extracts, the methanol extract exhibited the highest yield derivatives. During metabolism in liver, sesamin increased the

RESULTS AND DISCUSSION
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Figure 2. Structures of sesamin and compound B isolated from the

methanol extract of tea seed oil. Figure 4. Effect of sesamin and compound B on H,0,-stimulated ROS

in human erythrocytes. Results are mean + SD for n = 3.
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Figure 3. Effects of sesamin and compound B on AAPH-induced Time (min)
Te_mollysm of h‘uman erythrocytes. R?SUHS are mean + SD for n = 3. Figure 5. Effect of compounds from tea seed oil on Cu?*-mediated
Significantly different from treated with AAPH alone (p < 0.05). conjugated dienes formation in LDL.

hydroxyl groups on the phenyl structure and increased its Among the test ranges of 30 uM, sesamin showed no
antioxidant activity 20). Sesamin could protect oxidation, lower significant inhibition on ROS formation. In contrast, the
cholesterols, and improve lipid metabolism both in vitro and in inhibitory effect of compound B increased significantly €
vivo tests (21). On the other hand, Miyahara et 2B)(found 0 05) from 149% to 86% with increasing concentration. Appar-
that the sesamin in unbaked sesame could suppress the growt@nﬂy’ the effect of compound B is much higher than that of
of lymphoid leukemia Molt 4B cells and induce apoptosis. sesamin, even up to 16 times at &M.

Inhibition of Hemolysis of RBCs by Sesamin and Com- Suppressing ROS could reduce the oxidative damage in cells.
pound B. Red blood cells act as an oxygen carrier. They are Hou et al. (26) reported that sesamin could reduce injuries of
always exposed to high oxygen tension; therefore, they are easilythe PC12 cell through the decrease of ROS production due to
subjected to oxidation injury by superoxidesQd, and hydroxy! the inhibition of mitochondria activated protein kinases. Zhang
free radicals in metabolites. Mammalian RBCs are often used and zZhou (3) also found that feeding the tea seed oil to Wistar
as a model system to test the efficacy of antioxidaRtgure rats could increase the defense effect by increasing the super-
3 shows the inhibitory effect of sesamin and compound B on oxide dimutase activity of serum and liver. ROS could attack
hemolysis of RBCs induced by AAPH. As the result$-igure membranes of RBCs and induce cell membrane oxidation. In
3 show, the inhibitory effect of sesamin on hemolysis showed the present study, compound B showed more inhibitory effect
no dose-dependence at the tested concentrations. Howeverthan sesamin on #D.-induced intercellular ROS formation. It
compound B showed significanp (< 0.05) inhibitory effectat s thought that compound B could potentially reduce the
concentrations from 10 to 50M. Results also indicated that  oxidative injury by the aerobic metabolism.
sesamin and compound B were able to suppress the oxidative |nhibition of LDL Oxidation by Sesamin and Compound
injury of RBCs by free radicals up to 49% and 48%, respec- B. Figure 5 shows that the formation of LDL conjugated dienes
tively. Manna et al. Z3) reported that with olive oil, both in  under the induction of copper ion was inhibited by the functional
vivo and in vitro, not only the triglycerides but also the phenolic compounds of tea seed oil. Results indicated that the addition
compounds could suppress the hemolysis caused by the oxidaof either sesamin or compound B could retard the LDL
tive stress. Lipophilic polyphenols, which easily penetrate the oxidation. During pretreatment with the isolated compounds of
cytoplasm of erythrocytes, seem to react with hemoglob#).(  tea seed oil, oxidation inducing time could increase from 38 to
Sesame seeds lignans could increase plastiegopherol and  51—89 min with the increasing concentrations of samples. There
alter plasma tocopherol ratios in humans and enhanced vitaminwas no conjugated dienes formation in the group without copper
E bioactivity @5). Thus, sesamin and compound B isolated from jon. In this test, compound B was obviously more effective than
tea seed oil may also bind at cell membranes and protect againsthat of the sesamin. The lag time of compound B was prolonged

damage from free radical attack. by 9 and 27 min as compared to those of sesamin at concentra-
Inhibition of the ROS Production in Intracellular RBCs tions of 10 and 3Q«m, respectively.
by Sesamin and Compound B. Figure 4$hows the inhibition It is well known that the Mediterranean diet could reduce

of sesamin and compound B on®}-induced ROS in RBCs. the risk of cancer and arteriosclerosis, a major reason being that
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70 In the present study, our results demonstrated that methanol
g0 | === Sesamin extract from tea seed oil showed strong DPPH scavenging effect
= Compound B and antioxidant ability. There are two major constituents of
2 " .o lignans, sesamin and compound B, isolated from tea seed oil.
a 40 : T1 By using in vitro experiments, both of the compounds could
;c_'o 30 reduce the oxidative DNA damage. Apart from the traditional
2 2 pharmacological effects @amellia oleiferathe oil of tea seed
may also act as a prophylactic agent to prevent free radical
10 related diseases.
0
control O 5 10 30 60
| Sesamin or Compound B (uM) | LITERATURE CITED
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