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chromatography-Electrospray ionization mass spectrometry I@mﬁ.ﬂs.qﬁ’:yqn WANTTE
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HPLC condition:

Column LC column, Zorbax Eclipse-C18 (3.5 pym, 4 X 100 mm), Agilent
Technologies, USA
Mobile phase A: Methanol; B: 0.5% Acetic acid in water

Gradient profile: 0 min 95 % B
0-100 min 0 % B
100-120 min 0 % B
Flow rate 0.2 ml/min
MS condition:

lon Source (Electrospray lonization)

Capillary (kV) 3.0k
Cone (ev) : 30(ev)
Extractor (V) ' 0V
RF Lens (V) 0.5V
Source Temperature (OC) 100 °c
Desolvation Temperature (°C) 200 °c
MS 1 (Quadrupole)
LM Resolution 5.0
HM Resolution 5.0
Collision Energy (eV) 10.0 eV
lon Energy (V) 20V
Steering (V) 20V
Entrance (eV) 65.0 eV

Pre-filter (V) 50V
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MS 2 (Time-of-Fight)

Transport (V) 40
Aperture 2 (V) 14.6
Acceleration (V) 200
Focus (V) 0

Tube Lens 75
Offset 1, Offset 2 -0.1, 0.0
Pusher (V) 980
TOF (kV) 91
Reflectron 35.25
Pusher Cycle Time (us) Auto
Pusher Frequency (Hz) 16129.03
Multiplier (V) 650

MCP (V) 2000
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HANIIINATIEH wniﬂmsaﬁwmummﬂ‘éanﬂumﬁﬂmmuﬁmmmuaa
1s¥nauale Procyanidin dimer 78.12%, Procyanidin trimer 19.64% W&z Procyanidin
tetramer 0.04% é’agﬂuazmma f%IU Peak 11 a3l contaminate annWag@n

tammarind

14051000 Sb (1,40.00 ); Sm (Mn, 2x3) 7 TOF MS ES+
- TIC
2.26e3
3
80
¥ 4 8 1
W
-20 T T | T T L8 T 3! T T T 1 Time
20.00 40.00 60.00 80.00 100.00 120.00

LC-MS chromatogram of the Tamarind extract obtained by LC-MS

% Relative % Relative
Identified Peak Retention Peak area abundanceof abundance of

Compounds number time [min] compounds each group
Procyanidin 3 25.24 1452.35 28.56
dimer 7 57.42 2302.29 45.27 78.1172

9 68.8 109.05 214

10 87.77 109.31 215
Procyanidin 1 14.77 76.86 1.51
trimer 2 17.5 106.18 2.09

4 29.6 22522 443 19.6443

5 45.06 234.50 4.61

8 64.74 356.34 7.01
Procyanidin

6 48.31 113.85 224 0.0440

tetramer
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Han1lAaTERlATE VB LAY Peak A28 Mass Spectrometry

Peak number 1; Retention time 14.77 min

tammarind
14051000 1428 (14.773) Cm (1396:1460) TOF MS ES+
1065+ 579.0621 164
| 579.0818
e | 579.1015
§77.0599
4 881.0847
# 187.9774 580.0745 -
881.0241_[353.0854
867.1075. 1291
2910588 4150587 559.0408 703.0521 750 0a>7
991.0759
01 z
100 200 300 400 500 600 700 800 900 1000
Peak number 2; Retention time 17.50 min
tammarind
14051000 1692 (17.504) Cm (1679:1735) -292 Da P 288 Da TOF MS ES+
0 579.0720 < 556
| +
3 [M+H]
0843
v. 577.0698 867.0834 &
1
1741)489 e 1;2;'0'231.0558 5750513810975 865.07 \F’a [M+Na]
o+ “.LL L 4 1‘ F S BT sabad i odia.
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100 200 300 400 500 600 700 800 900 100!
OH
OH
Peak number 3; Retention time 25.24 min C
tammarind &
14051000 2440 (25.246) Cm (2416:2473) 1Ur Mo Eot
100-%4 —— " — 579.0524 []\/I+H]‘L - 7.60e3
i
-288 Da I +
- l [M+Na]
s 601.0458
s
| -136Da ; oo [MHK]
291.0449 - 5 ’
* = 4270461 760538 1,613.0382
0 T T T T T ™ 1 T T T T T T T T T T ~— m/z
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Peak number 4; Retention time 29.60 min

-288 Da +
tammarind ' [M+H]
14051000 2861 (29.604) Cm (2833:2895) TOF MS ES+
100+ 867.0955 852
-290 Da ,
A
579.0818 -152 Da
24 -154 Dar7.0500
868.0935
-136 Da -136 Da [M+Na]+
289.0217 50,0745
2710167 2 425910 559.0602 v 65,0889 889.0767
‘39-?302 1o 581.089——45 0746 ’
0 “fJL T ‘Ji‘ T T T ++- T T - T hl“' T T % ™ T 1 m/z
100 200 300 400 500 600 700 800 900 1000
Peak number 5; Retention time 45.06 min
tammarind
14051000 4357 (45.067) Cm (4238:4466) TOF MS ES+
1004 475.2678 949
591.0494
577.0599
FE
289.0217
271.0167 4532998 la76.2562 pR2i0s2s
559.0602 867.0955
158.9797225‘I)777 0290 4151335 13,0400 - 847.0760 Fmoaﬁ
u‘LJ]I U ke L L _.l.LLI.L i 5 e o5 e DY i ErY
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Peak number 6; Retention time 48.31 min
tammarind
14051000 4671 (48.315) Cm (4661:4690) TOF MS ES+
100 633.0366 306
303.0052
;E o
1634.0641
4752580 6110756
289.0426 [303.9938 5.0720
4650262 [476.2562
e ™ R
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Peak number 7; Retention time 57.42 min

tammarind
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Peak number 10; Retention time 87.77 min

tammarind
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V-VIl = 866 + 288n

The structures of the oligomeric flavonoids are procyanidin B, (Il), procyanidin
trimer (IV), procyanidin tetramer (V), procyanidin pentamer (VI) and procyanidin

hexamer (VII)
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0-03 Assessment of polycyclic aromatic hydrocarbon residues and cytotoxicity of
repeatedly used cooking oils

Supatra PORASUPHATANA, Jetana WEERAKUL, Pramote MAHAKUNAKORN, Wongwiwat
TASSANEEYAKUL : Faculty of Pharmaceutical Sciences, Khon Kaen University, Thailand

Deep-frying cooking is popular in Thailand and the utilization of cooking oils is usually found to be abused. This
practice may cause toxicity including mutagenesis and carcinogenesis due to oil deterioration. It is well
established among international regulations on the recommendations and legal provisions of cooking oil quality
control. One of the parameters which became the most accepted is the Total Polar Compounds (TPCs). In
Thailand, the concentration of TPCs in repeatedly used cooking oils is legally limited at 25% of the sample. The
regulation setting of %TPCs gives an approximate evaluation of the total degradation compounds in cooking oils,
however, its correlation with cytotoxicity has not yet been addressed. The objective of this study was to assess the
correlation between %TPCs of cooking oils (soybean oil (SBO) and palm oil (PO)) and their cytoxicities.
Frying SBO and PO were prepared at high temperature (1650C). Oil samples were periodically collected and
%TPCs were determined according to the standard IUPAC 2.507 method and then grouped according to %TPCs
to be 0-8 (Gr. I), 9-16 (Gr. 1), 17-24 (Gr. III) and 25-30 (Gr. IV). PAHs analysis was carried out with
liquid extraction followed by gas chromatography (GC) using PAH Mixed consisted of 18 compounds as
standards. Cytotoxicity was measured as cell viability and micronucleus assays. Results showed undetectable
levels of PAHs in frying SBO and PO (Gr. I-III) whereas fluorene, phenanthrene and anthracene were detected
in PO (Gr. IV), indicating the formation of PAHs in PO when its %TPCs is above the limitation of 25%.
Cytotoxicities of extracts from repeatedly used cooking SBO and PO will be discussed.

Assessment of polycyclic aromatic hydrocarbon residues and cytotoxicity of repeatedly used
cooking oils

PORASUPHATANA Supatra, WEERAKUL Jetana, MAHAKUNAKORN Pramote, TASSANEEYAKUL
Wongwiwat . Faculty of Pharmaceutical Sciences, Khon Kaen University, Thailand

0-04 Chemopreventive effects of Tamarind (Tamarindus indica L) husk extract on the
early stages of rat hepatocarcinogenesis

Rawiwan P WONGPOOMCHALI', Suphachai CHAROENSIN', Rampeung PETRA', Hideki
WANIBUCHY, Shoji FUKUSHIMA®, Maitree SUTTAIJIT" . Dept.Biochemistry, Fac.Medicine, Chiang
Mai University, Chiang Mai, Thailand', Dept.Pathology, Osaka City University Medical School, Osaka,
Japar’, Japan Bioassay Research Center, Hadano, Kanagawa, Japan’, Dept.Chemistry, School of
Science and Technology, Naresuan University, Phayao Campus, Thailand i :

Tamarind (Tamarindus indica L) grows naturally in many tropical and subtropical regions including Thailand. It
has been used as food seasoning and traditional medicines. High level of antioxidant compounds were found in its
husk, a seed coat. The effects of tamarind husk extract (THE) on the early stages of rat hepatocarcinogenesis
were investigated using medium-term rat liver bioassay, Ito’s model. Male wistar rats were divided into 6 groups.
Group 1 to 4 were intraperitoneally injected by diethylnitrosamine (DEN), a liver genotoxic carcinogen, at the
first week of an experiment and group 5 to 6 were received saline injection. All rats were partially hepatectomized
at the fourth week to amplify initiated cells. Group 2 and 3 were fed via intragastrium with THE at concentration
of 20 and 100 mg/kg body weight, respectively, 5 days a week from the third week for 6 weeks. Group 4 and 6
were administered high dose of THE, 500 mg/kg body weight. Group 1 and 5 were received distilled water as
control. All rats were sacrificed at the end of week 8. THE did not affect on body weight change, some vital organ
weights and serum AST, ALT and ALP activities. It, however, attenuated hepatotoxicity in rat induced by DEN.
THE did not influence on rat liver preneoplastic lesions, glutathione-S-transferase placental form (GST-P). It
reduced number of GST-P positive foci in livers initiated by DEN. These results suggest inhibitory effect of
tamarind husk extract on the early stages of hepatocarcinogenesis in rat after initiated by DEN. The mechanism of
chemopreventive activity of tamarind husk extract is under investigated.

Chemopreventive effects of Tamarind (Tamarindus indica L) husk extract on the early stages of
rat hepatocarcinogenesis '
WONGPOOMCHALI Rawiwan P', et al.
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Chemopreventive effects of tamarind (7amarindus indica L.)
seed coat extract on
the early stages of hepatocarcinogenesis in rat

Wongpoomchai, R.L, Dalai N.!, Suttajit, M.2 Wanibuchi, H.> and Fukushima, S.*
'Department of Biochemistry, Faculty of Medicine, Chiang Mai University,
Chiang Mai 50200
? School of Science and Technology, Naresuan University, Phayao Campus,
Phayao 56000, Thailand
*Department of Pathology, Graduate School of Medicine, Osaka City
University, Osaka, Japan
‘Japan Bioassay Research Center, Hadano, Kanagawa, Japan
E-mail:rawibiochem@yahoo.com

Objective: Tamarind (Tamarindus indica L.) has been used as food seasoning and traditional medicines. High level of
antioxidant compounds were found in its husk. This study aimed to investigated inhibitory effects of tamarind seed coat
extract (TSE) on the early stages of rat hepatocarcinogenesis.

Methods: Male wistar rats were divided into 6 groups. Group 1-4 were intraperitoneally injected by diethylnitrosamine
(DEN), a genotoxic hepatocarcinogen, at the first week of an experiment and group 5 and 6 were received saline
injection. All rats were partially hepatectomized at the fourth week to amplify initiated hepatocytes. Group 2 and 3 were
fed with TSE at concentration of 20 and 100 mg/kg bw, respectively for 6 weeks. Group 4 and 6 were administered
high dose of TSE. All rats were sacrificed at the end of week 8. Three to four mm thick sections from the right,
medial and left lateral lobes were fixed in 10% buffered formalin and embedded in paraffin for routine histological and

immunohistochemical analyses. The remaining liver tissue was frozen under liquid nitrogen and stored at -80°C until
applied for biochemical analyses.

Results: TSE did not affect on body weight change, some vital organ weights and liver function test. TSE did not affect
on preneoplastic lesions, glutathione-S-transferase placental form, in the rat livers.However, TSE at low concentration
reduced both number and area of preneoplastic lesions in liver initiated by DEN. It also decreased number of PCNA,
a cellular proliferation marker, and increased glutathione and GST activity in the rat liver treated with DEN. High
concentration of tamarind husk extract did not show any protective effects. It might cause from high content of tannin
which interfere the absorption and protein utilization in the body.

Conclusion: These results suggest inhibitory effect of tamarind husk extract on the early stages of hepatocarcinogenesis
in rat after initiated by DEN. The possible mechanism might be due to enhancement detoxifying system and suppression
of cellular proliferation in the rat liver.

Key Words: cancer chemoprevention, hepatocarcinogenesis, tamarind
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