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Fig. 1. Some esters responsible of allergic reactions in poplar propolis: (1)
phenylethyl caffeate (2a, b, ¢) three isomers of prenyl caffeate (3) benzyl salicylate
{(4) benzyl cinnamate.

In the present paper we propose a treatment aimed at the
reduction of allergenic esters charge in propolis hydroethanolic
solutions. This process is based on the treatment of propolis
hydroethanolic solution with a phase based on corn oil and bee
wax. The use of this phase addresses the need to use a non toxic
solvent and to not contaminate propolis with residues of chemicals
that would alter the marketability of the final product. The pro-
posed treatment efficiently removes a significant portion of some
allergens and seems very promising towards others.
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22. Phytochemical analysis of ethanolic propolis extracts by HPLC

HPLC analysis was performed by the method of Medié-Sari¢
et al. (2011). HPLC analysis of the ethanolic propolis extracts
was run on HPLC (Agilent 1100) equipped with a diode array
detector. Separation was performed on a Agilent Zorbax SB-
C18 column (250 mm x 4.6 mm, particle size 5pum) with Zorbax
SB-C18 guard column (125mmx 4.6 mm, particle size 5um),
using mobile phases: water/methanol/formic acid (93:5:2) (A) and
water/methanol/formic acid (3:95:2) (B). Elution was performed
ar a flow rate of 1 ml/min (volume applied 10 pl) at the tempera-
ture of 40°C using gradient method with the following timetable
(t/min, %B): (0, 20), (10, 40), (35, 50), (47, 50), (70, 80), (80, 20).
Chromatograms were recorded at 270,290, 320 and 350 nm.




Samples were made by dilution of ethanolic propolis extracts -
1:99 with 80% ethanol (v{v). The components of propolis ethanol
extracts were identified by the comparison of their retention times
and UV-spectra with standards of phenolic acids (ferulic acid,
p-coumaric acid, caffeic acid) and flavonoids (tectochrysin, galan-
gin, pinocembrin, pinocembrin-7-methylether, chrysin, apigenin,
kaempferol, quercetin) acquired commercially. Standards were
dissolved in ethanol 80% (v/v) to give 1 mg/ml stock solutions. Con-
tent of polyphenol was determined using calibration curves and
expressed in mg per 1 g of raw propolis.

23. Cell line and culturing

The experiments were carried out on cervix adenocarcinoma
cell line (HeLa) (ATCC CCL-2) cultured in Dulbecco’s modified Eagle
medium - DMEM (Gibco) supplemented with 10% heat-inactivated
fetal bovine serum (FBS, Gibco, EU), 2 mM glutamine, and 100 U/ml
of penicillin and 0.1 mg/ml of streptomycin per 100 ml culture
media. The cells were grown as monolayer in tissue culture flasks
(BD Falcon, Germany) in humidified atmosphere under the con-
ditions of 37°C/5% of CO, gas in the CO, incubator (IGO 150
CELLIife™, JOUAN, Thermo Fisher Scientific, Waltham, MA, USA).
The trypan blue dye exclusion method was used to assess cell via-
bility.
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Chemical constituents and their biological properties of Thai
o Propolis |

'Department of Chemistry, Faculty of Science, Ramkhamhaeng University, Huamark, Bangapi, Bangkok,
Thailand 10240
"Email:-b_chitkul@ru.ac.th, Tel: +66-2-3108400
’Department of TechnologicalArgiculture,, Faculty of Science, Ramkhamhaeng University, Huamark,
Bangapi, Bangkok, Thailand 10240

? Faculty of Dentistry, Thammasat University Rangsit Campus, Kong Luang, Pathumthani, Thailand 12121
Tel: ext. 7152 Fax: +66 2 9869205, Thailand

Propolis is resinous substance collected by honeybees from various plant sources. It has
been used in folk medicines in many regions of the world and has been reported to have various
biological activities. This presentation will focus on the Isolation, structure elucidation and
biological activity of terpenes from Trigona Sirindhornae Michener and Boongird and T pagdeni
Schwarz. Their structures were established on the basic of spectroscopic analysis and chemical
evidence. This is the first reported of the isolation of the cycloartane triterpenes (1-2) from
T.Sirindhornae. Compound 3 is the major product was isolated from T pagdeni Schwarz. All
isolated compounds were tested for antimicrobial activity against Bacillus cereus as well as against
KB-Oral cavity cancer. Compound 2 exhibited the highest degree against Bacillus cereus with
MIC of 3.1pg/ml, whereas showed moderate activity against KB-Oral cavity cancer with I1Csy of
27.84 pg/ml.  Interestingly, Compound 2 also exhibited Antifungal activity against candida
albicans with ICs of 22.59ug/ml.
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Abstract: 3,10-di-O-Methylbrazilin, a new derivative of
brazilin, was isolated from Caesalpinia sappan
heartwoods, together with four known compounds
identified as protosappanin A, 3-deoxysappanchalcone,
3-deoxysappanone B and brazilin. These isolated
compounds were tested for inhibitory activity against
KB-Oral cavity cancer and NCI-H187-small cell lung
cancer. 3-Deoxysappanone B exhibited anticancer
activity against KB-Oral cavity cancer with ICs, 3.74
pg/ml whereas brazilin exhibited anticancer activity
against NCI-H187-small cell lung cancer with I1Csy 4.20

pg/ml.

1. Introduction

Caesalpinea sappan L, known locally as
“Phang” in Thai, is found in China, India, Burma,
Thailand, Indonesia, Vietnam and South India. The
tree is cultivated in the gardens, 6-9m in height. The
leaves are compound with 8-12 pairs of oblong leaflets
and small prickle. Flowers are yellow in terminal and
auxiliary pinnacles, fruits are woody pods. Wood is
orange-red, hard and very heavy [1-2].

The heartwood has been used in Chinese
traditional medicine to analgesic and anti-
inflammatory agent. The small core of heartwood
produces a dark red solution in water and is being used
as herbal drinking water [3-4]. Its various biological
activities include antioxidant activity, anti-bacteria
activity, anti-arthritic activity, and anti-acne agent [5-
7].

Anticancer agents in this plant have been
reported to possess DNA stand-nicking ability [8]. In
the preceding papers, we report the isolation and
elucidation of five compounds and inhibitory activity
against KB-Oral cavity cancer and NCI-H187-small
cell lung cancer.

2. Materials and Methods

2.1 Plant materials

The heartwoods of Caesalpinea sappan L
were collected in Karnjanaburi province, Thailand in
December 2010.

2.2 General experimental procedures

The IR spectra were obtained using a Perkin-
Elmer FT-IR spectrum 400 spectrometer (ATR). The
'H and ”’C NMR spectra were recorded with a Bruker
AVANCE 400 MHz spectrometer. Mass spectra

obtained by Eletrospray mass spectra (ESMS) were
determined on Finnigan L.C-Q massspectometers.

2.3 Anticancer activity

The anticancer activities of the pure
compounds of heartwood from Caesalpinea sappan L
were determined by Resazurin Microplate assay
(REMA) using KB-Oral cavity cancer (Oral Cavity
cancer, ATCC CCL-17) and NCI-H187-Small cell
lung cancer (Human small cell lung carcinoma, ATCC
CRL-5804). This assay was performed using the
method described by previous report [9]. The
compounds were first diluted to 50 pg/ml in 0.5%
DMSO and then subjected to a doubling series of
dilutions. Cells at the logarithmic growth phase were
harvested and diluted to 7x104 cells/ml for KB and
9%x104 cells/ml for MCF-7 and NCI-H187, in fresh
medium. Successively, 5 pl of each sample solution
and 45 pl cell suspensions were added to 96-well
plates, incubated at 37°C in 5% CO, in an incubator.
After the incubation period (3 days for KB and MCF-7
and 5 days for NCI-H187), 12.5 pl resazurin solutions
(62.5 pg/ml) were added to each well, and the plates
were then incubated at 37°C for 4 h. The fluorescence
was measured using a SpectraMax M5 muti-detection
microplate reader (Molecular Devices, USA) at
excitation and emission wavelengths of 530 and 590
nm. The percentage inhibition of cell growth (%) was
calculated as [1-(FUT/FUC)}x100 where FUT and
FUC are the mean fluorescent units from treated and
untreated conditions, respectively. The ICsy values
were derived from the dose-response curves using the
SOFTMax Pro software. Ellipticine and doxorubicin
were used as positive controls and 0.5% DMSO was
used as a negative control.

2.5 Extraction and isolation

The air-dried ground heartwoods (2.5 kg) of
Caesalpinea sappan L were successively extracted at
room temperature with ethanol (3 x 6 L, each 5 days).
The crude extracts were evaporated under reduced
pressure to afford brownish ethanol (300.74 g). The
crude ethanol extract was extracted with EtOAc and
water, and the organic portions were evaporated under
reduced pressure to afford a reddish EtOAc extract
(175.68 g). The residue was further purified by column
chromatography (CC) on silica gel using hexane as
eluent and increasing polar with EtOAc to give nine
fractions (C1-C9). Fraction C2 (30.83 g) was further
purified by CC with EtOAc-hexane (30:70) to give
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5(35.5 mg). Fraction C1 (3.12 g) was subjected to CC
with EtOAc-hexane (30:70) to afford nine fractions
(C4a-C4i). Subfraction C4b (86.7 mg) was separated
by CC with EtOAc-hexane (40:60) to give 2 (26.3
mg). Subtractions C4d (65.3 mg) was purified by CC
with EtOAc-hexane (40:60) to give 3 (36.5 mg).
Fraction C5 (7.3 g) was recrystallized from EtOAc and
hexane to give 1 (2.14 g). Fraction C5 (6.93 g) was
purified by CC with EtOAc-hexane (60:40) to give 4
(324 g).

2.5.1. protosappanin A (1)

White solid; Rf = 0.61 (60:40, Hexane-Ethyl
acetate);m.p. 110-122 °C; Negative-ion ES-MS m/z
(rel. int.%): 269.2 [M+H] (100). '"H NMR (400 MHz,
DMSO-d6): &y 10.23 (1H, s, 3-OH), 9.48 (1H, s, 10-
H), 9.46 (1H, s, 11-H), 7.57 (1H, d, J = 8.6 Hz, 1-H),
7.18 (1H, d, J = 8.6 Hz, 2-H), 7.15 (1H, s, 9-H), 7.14
(1H, s, 12-H), 7.13 (1H, s, 4-H), 4.97 (2H, s, 6-CH,),
3.81(2H, s, 8-CH,). >C NMR (100 MHz, DMSO-d6):
8¢ 205.8 (C-7), 158.6 (C-4a), 157.7 (C-3), 144.8 (C-
11), 144.6 (C-10), 129.9 (C-1, la), 125.4 (C-8a), 123.2
(C-12a), 117.1 (C-9), 116.9 (C-12), 112.6 (C-2), 108.3
(C-4), 779 (C-6) and 48.3 (C-8). The data were
identified by comparison of its "H-NMR and '>C NMR
data reported for this compound [10].

2.5.2. 3-deoxysappanchalcone (2)

Orange solid; Rf = 0.66 (50:50, Hexane-Ethyl
acetate);m.p. 98-102 °C; Negative-ion ES-MS m/z
(rel. int.%): 269.7 [M+H] (100). 'H NMR (400 MHz,
DMSO-d6): 8y 10.23 (1H, s, 13-OH), 9.99 (1H, s, 3-
OH), 3.82 (3H, s, 5-OCHs), 7.50 (2H, d, J=8.4 Hz, 11-
H, 15-H), 7.49 (1H, d, J = 8.4 Hz, 1-H), 7.45 (1H, d, J
=16.0 Hz, 8-H), 7.34 (1H, d, J = 16.0 Hz, 9-H), 6.80
(2H, d, /=8.4 Hz, 12-H, 14-H), 6.48 (1H, d, J~1.6 Hz,
4-H), 6.43 (1H, dd, J=1.6, 8.4 Hz, 2-H). ’C NMR
(100 MHz, DMSO-d6: 8; 188.9 (C-7), 162.5 (C-3),
160.3 (C-5), 159.5 (C-13), 141.5 (C-8), 141.3 (C-1),
130.1 (C-11, 15), 125.9 (C-10), 123.9 (C-9), 120.2 (C-
6), 116.3 (C-4,C-12, C-14) and 55.6 (OCH; at C-5).
The data were identified by comparison of its 'H-NMR
and ’C NMR data reported for this compound [11].

2.5.2. 3-deoxysappanone B (3)

Colorless powder; Rf = 0.45 (45:55, Hexane-
Ethyl acetate); m.p. 105-108 °C; Negative-ion ES-MS
m/z (rel. int.%): 285.7 [M+H] (100). "H NMR (400
MHz, DMSO-d6): 8y 11.08 (1H, s, 7-OH), 9.30 (1H, s,
4'-OH), 9.23 (1H, s, 3'-OH), 8.15 (1H, d, /=8.4 Hz, 5-
H), 7.18 (1H, d, J/=7.6 Hz, 5'-H), 7.10 (1H, s, 2"-H),
7.00 (1H, d, J = 8.4 Hz, 6-H), 6.97 (1H, d, J=7.6 Hz,
6'-H), 6.81 (1H, s,8-H), 4.78 (1H, dd, J = 8.0, 4.0 Hz,
2-Hb), 4.58 (1H, dd, J = 8.0, 4.0 Hz, 2-Ha), 3.41 (1H,
dd, J = 14.0, 10.0Hz, 9-Hb), 3.29 (2H, m, 3-H), 2.97
(1H, dd, J = 14.0, 10.0Hz, 9-Hb), *C NMR (100
MHz, DMSO-d6): 8¢ 191.5 (C-4), 164.4 (C-7), 163.0
(C-8a), 145.1 (C-4'), 143.6 (C-3"), 129.1 (C-4a), 128.8
(C-5), 119.6 (C-6), 116.5 (C-2Y), 115.5 (C-5), 113.1
(C-1, 110.6 (C-6), 102.2 (C-8), 69.4 (C-2), 46.5 (C-3)

and 31.2(C-9). The data were identified by comparison
of its 'H-NMR and C NMR data reported for this
compound [12].

2.5.3 brazilin (4)

Reddish pale; Rf = 0.50 (40:60, Hexane-Ethyl
acetate); Negative-ion ES-MS m/z (rel. int.%): 285.6
[M+H] (100). '"H NMR (400 MHz, DMSO-d6): 8
9.80 (1H, s, 3-OH), 9.18 (1H, s, 9-OH), 9.15 (1H, s,
10-OH), 7.65 (1H, d, J = 8.4 Hz, 1-H), 7.15 (1H, s, 8-
H), 7.06 (1H, s, 11-H), 6.93 (1H, d, J = 8.4 Hz, 2-H),
6.73 (1H, s, 4-H), 4.36 (1H, s, 12-H), 4.35 (1H, d, J =
11.2 Hz, 6-Ha), 4.08 (1H, d, J = 11.2 Hz, 6-Hb), 3.39
(1H, d, J = 16.0 Hz, 7-Ha), 3.21 (1H, d, J = 16.0 Hz,
7-Hb). >C NMR (100 MHz, DMSO-d6: 8¢ 156.5 (C-
4a), 154.1 (C-3), 144.3 (C-10), 144.0 (C-9), 135.6 (C-
11a), 130.9 (C-1), 129.8 (C-7a), 144.4 (C-1a), 112.1
(C-8), 111.7 (C-11), 108.8 (C-2), 102.8 (C-4), 76.4 (C-
6), 69.6 (C-6a) and 49.6 (C-12). The data were
identified by comparison of its "H-NMR and >C NMR
data reported for this compound [13].

2.5.3 3,10-di-O-methylbrazilin (5)

Pale yellow; Rf = 0.65 (75:25, Hexane-Ethyl
acetate); Negative-ion ES-MS m/z (rel. int.%): 297.3
[M+H] (100). 'H NMR (400 MHz, DMSO-d6): &y
6.95 (1H, d, J= 8.0 Hz, 1-H), 6.78 (1H, d, /= 8.0 Hz ,
11-H), 6.67 (1H, d, J= 2.0 Hz, 4-H), 6.55 (1H, dd, J =
2.0 Hz 8-H), 6.81 (1H, s, 4-H), 6.73 (1H, d, J = 8.0,
2.0 Hz, 10-H), 6.41 (1H, d, J = 8.0, 2.0 Hz, 2-H), 6.39
(1H, d, J = 2.0 Hz, 8-H), 3.95 (1H, d, J = 11.0 Hz, 6-
Hb), 3.74 (1H, d, J = 11.0 Hz, 6-Ha), 2.52'(1H, d, J =
16.0 Hz, 7-Ha), 2.51 (1H, d, J = 16.0 Hz, 7-Hb). ">C
NMR (100 MHz, DMSO-d6: 8¢ 157.7 (C-4a), 154.8
(C-3), 145.9 (C-9), 144.2 (C-11a), 132.6 (C-1), 127.6
(C-7a), 123.3 (C-11), 113.7 (C-4), 113.3 (C-10), 111.7
(C-6a), 107.8 (C-2), 103.5 (C-8), 77.6 (C-12), 67.5 (C-
6), 55.9 (OCHj3), 55.8 (OCH;) and 39.4 (C-7).
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Figurel. Chemical structure of five compounds from
Caesalpinea sappan L
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3. Results and Discussion

Phytochemical investigation of an ethanol
extract of Caesalpinea sappan L heartwoods led to the
isolation of one new compound named 3,10-di-O-
methylbrazilin  (5) together with four known
compounds, protosappanin A 1), 3-
deoxysappanchalcone (2), 3-deoxysappanone B (3),
and brazilin (4).

The structures of these constituents were
elucidated by spectroscopic techniques including 1D
and 2D NMR and mass spectrometry.

Compound 5 was obtained as a pale yellow.
Two splitting patterns of 1,2,4-trisubstituted aromatic
ring were also inferred from the presence of 8y 6.95
(1H, d), 6.41 (1H, dd) and 6.67 (1H, d) and another
one is 6.55 (1H, dd), 6.78(1H, d) and 6.39 (1H, d). The
splitting patterns of other proton are likely pattern of
brazilin. The HMBC data form 'H NMR show a
significant signal of methoxy group at §c 154.8(C-3)
and §¢c 145.9 (C-9) are adjacent to 8¢ 132.6 (C-1), &¢
157.7 (C-4a) and §¢ 123.3 (C-11), 8¢ 127.6 (C-7a)
respectively. Consequently the structure of 5 was
elucidated to (6aS,11bR)-3,9-dimethoxy-6,6a,7,11b-

tetrahydroindeno(2,1-c]chromen-6a-ol and this
compounds has been named 3,10-di-O-methylbrazilin.

Table 1: Anti-cancer activity of compounds 1-4 from

Caesalpinea sappan L againt with KB-Oral cavity
cancer and NCI-H187-Small cell lung cancer

Concentration pg/ml

Compounds
KB-Oral NCI-H187
1 11.42 17.00
2 8.60 12.70
3 3.74 9.73
4 542 420
5 NT NT
Doxorubicin 0.147 0.041

NT = not tested.

4. Conclusions

Chemical investigation of an acetone extract of
Caesalpinea sappan L heartwoods has resulted in the
separation of one new compound (5) together with
four known compounds.

3-Deoxysappanone B exhibited the highest
anticancer activity against KB-Oral cavity cancer with
ICso 3.74 pug/ml whereas brazilin exhibited highest
anticancer activity against NCI-H187-small cell lung
cancer with ICs 4.20 pg/ml.
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ABSTRACT

Stephania venosa is a plant rich of alkaloids of family Menispermaceae. In Thailand,
the study on this plant revealed many isolated phytochemical constituents. A wide
variety of active phytochemicals, including flavonoids, alkaloids, terpenoids,
sulfides, and polyphenolics have been identified. In this study, we analyzed the
anticancer activity according to the antiproliferation and apoptotic activity of the
pure compound from S. venosa on human ovarian cancer cells (SKOV3). Ethanolic
extract and pure compound were obtained from the tuber of S. venosa and evaluated
the cytotoxic activity against SKOV3 by MTT assay. Ethanolic crude extract was
performed various fractionation and further isolated to obtain pure compound. S.
venosa and purified constituent extract was demonstrated the significant effect on
antiproliferation in a dose dependent manner by MTT assay. Apoptotic effect was
confirmed by DNA fragmentation and caspase assay. The cytotoxic activity of
ethanolic crude extract showed potent inhibition with an EDsy value of 31 pg/ml.
Aporphine alkaloid has been isolated from S. venosa. Structure of the alkaloid was
determined by NMR technique. Aporphine from S venosa showed the
antiproliferation at EDsy value of 6 pg/ml against SKOV3. By the DNA
fragmentation and caspase assay, this study can demonstrate that aporphine can
significantly inhibit the treated cell proliferation and cells died via apoptosis whereas
the untreated cells were not. The results obtained from the pure constituents from S.
venosa could lead to the further study on the details of mechanism of action of the
active substance from plant and future application as new drug for ovarian cancer.

Keyword: Stephania venosa; Apoptosis; Alkaloids: Aporphine; Caspase; DNA
fragmentation; NMR; MTT assay; SKOV3 cell line.

INTRODUCTION

In Thailand, the studies on this plant revealed many isolated phytochemical
constituents. Studies on anticancer drugs from chemicals or natural substances have
been involved in apoptotic activity. In ovarian cancer, there are many experiments of
anticancer activity of medicinal plant extracts. S. venosa is the medicinal plant that
there are many groups on studying especially for the antimalarial activity
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(Likhitwitayawuid K et al., 1999), acetylcholinesterase inhibition (Ingkaninan K ef
al., 2003) and antioxidant activity (Potduang B et al., 2005).

S. venosa, a member of the Menispermaceae described by Spreng is a rich source of
alkaloids. Since then the number of alkaloid occurrence reported there has doubled
and growth of interest in alkaloid biosynthesis. The genus Stephania could be a
potential source of biologically active compounds which might be used as lead
molecules for development of new drugs. In this study, we analyzed the anticancer
activity according to apoptotic activity of ethanolic crude extract and the pure
compound from S. venosa tuber on ovarian cancer cells.

MATERIALS AND METHODS

Materials

Human ovarian cancer cell line (SKOV3) was obtained from the American Type
Culture Collection (ATCC HTB77) and ethanolic extract from the tuber of S. venosa.
the tubers of S. venosa were collected from Chiang Mai Province, Thailand.

Isolation of pure compounds from S. venosa
Tubers of S. venosa from Chiang Mai Province, Thailand
Sliced, dried at room temperature naturally and pulverized

Powder of S. venosa (1.0 kg) was macerated with 4 L of methanol for 7 days
and the methanol was collected

Evaporated to dryness
by Rotary evaporator at 45°C

Dried crude methanolic extract
+ 200 ml of H,O
+3X 100 ml CH,Cl,

v v

Aqueous phase CH,Cl, extract

+3X 100 ml EtOAc l
l l Evaporate to dryness

Aqueous phase EtOACc extract l
Crude extract (60 g)

}

Fractionation by
Column Chromatography
(Silica Gel 60)
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Antiproliferation 'aSsay

Antiproliferation in a dose dependent manner by MTT assay. Cells were treated with
various concentrations of crude ethanolic extract at 37°C for 48 h. The optical
density of each well was measured using a microplate reader at 590 nm. The results
were shown in line graph between the percentage of cell viability (Y-axis) and the
concentrations of sample (X-axis). The EDsq could be calculated from this curve.

Apoptotic assay

Apoptotic assay by determination of DNA fragmentation and caspase 9/6 assay,
cells were treated with various concentration of crude ethanolic crude extract for 48
h. Extraction DNA and agarose gel electrophoresis at 100 volt for 1 h. Caspase 9/6
followed by BD ApoAlert™ Caspase-9/6 Assay Protocol.

RESULTS AND DISCUSSION

Antiproliferation activity of the crude ethanolic extract was determined by MTT
assay. The extract showed the high potential cytotoxicity in dose-dependent manner.
The cytotoxic activity potently inhibited with an EDs value of 31 pg/ml (Figure 1).
The ethanolic extract was fractionated by silica gel to isolate pure compound which
presented the EDsq on SKOV3 at 6 ug/ml (Figure 2). Aporphine alkaloid has been
isolated from S. venosa. Structures of the alkaloids were determined by NMR
technique.

DNA fragmentation was observed in SKOV3 at ethanolic extract concentrations of
25, 50, and 100 pg/ml. (Figure 3). This fragmentation was demonstrated with
ethanolic extract treatment at 25 pg/ml, and it became more evident at 50 pg/ml

Apoptotic induction was determined by increased caspase 9/6 protein when treated
with ethanolic extract of S.venosa. There was a significant increase of caspase 9/6
protein expression difference from the control (Figure 4).
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Figure 1. Inhibition of proliferation by various ethanol extracts of S.venosa. Cells
were treated with various concentrations of ethanolic crude extract for 48 h, and cell
viability was determined by the MTT assay. The cytotoxic activity potently inhibited
with an EDsq value of 31 pg/ml.
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Figure 2. Inhibition of proliferation by various concentrations of pure compound
(Aporphine) from fractionated S.venosa. Cells were treated with 0, 0.5, 1.0, 2.5, 5.0,
10, 25, 50 pg/ml of test materials for 48 h, and cell viability was determined by the
MTT assay. The cytotoxic activity potently inhibited with an EDs value of 6 pg/ml.
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Figure 3. Analysis of genomic DNA fragmentation in SKOV3. Cells (106 cells) were
induced for 24 h with crude ethanolic extract (0, 25, 50 and 100 pg/ml), Lane 1: Molecular
marker 100bp + 1.5 kb, Lane 2: untreated cells, Lane3: 25 pg/ml, Lane 4: 50 pg/ml and
lane 5: 100 pg/ml. Fragmentation was assessed by agarose gel electrophoresis. -
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Figure 4. Incrcase of caspase 9/6 protein expression in SKOV3 after 24 h treatment
with 25 and 50 pg/ml ethanolic crude extract.
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CONCLUSION

The ethanolic extract was tested for the antiproliferation activity on SKOV3 human
ovarian cancer cell line using MTT assay. The pure compound from ethanolic crude
extract showed the potently inhibited with an EDsy value of 6 pg/ml. By the DNA
fragmentation and caspase assay, these study can be demonstrated that the treated
cells were significantly inhibited cell proliferation and cell died via apoptosis
whereas the untreated cells were not. Results obtained from aporphine of S. venosa
could lead to the further study on the mechanism of action of the aporphine from this
plant and future potential application as new drug for ovarian cancer.
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Prof. Chun-Pin Lin
Editor-in-Chief
Journal of Dental Science

Sept 5, 2014

Dear Prof. Chun-Pin Lin

We would like to submit our manuscript entitled “/n vitro antibacterial
and antiadherence effects of propolis extracted from Trigona
sirindhornae, a new species of stingless bee” for publication as an
original article in Journal of Dental Science.

In this study, we investigate effects of propolis extracted from Trigona
sirindhornae, a new species of stingless bee, on gtf-B and biofilm
formation of Streptococcus mutans. We found that ethyl acetate
propolis extracts could inhibit growth and adherence of S. mutans.
They also inhibit gif B expression of S. mutans. RP-HPLC analysis
suggests that apigenin, pinocembrin and cinnamic acid derivatives (p-
coumaric acid, caffeic acids) are not responsible for the antiadherence
property. Therefore, it is possible that propolis of Trigona sirindhornae
containing the new antimicrobial substances.

We confirm that this manuscript has not been published elsewhere and
is not under consideration by another journal. All authors have
approved the manuscript and agree with submission to Journal of
Dental Science.The study was supported by a grant from the
Thammasat University, Thailand. The authors have no conflicts of
interest to declare.

Please address all correspondence to:



Sittichai Koontongkaew

Faculty of Dentistry, Thammasat University (Rangsit campus),
Praholyothin road, Khlongluang, Pratumthani, 12121, Thailand.

Tel. (66-89) 7801350
Fax. 66-2-9869213
Email: koontongkaew@gmail.com

We look forward to hearing from you at your earliest convenience.

Yours sincerely,

Sittichai Koontongkaew



*Copyright Transfer Statement

- Journal of Dental Sciences ;
COPYRIGHT TRANSFER AGREEMENT %%
3

The Association for Dental Sciences of the Republic of China will be pleased to publish your article (“the Work”), tenta-
tively entitled

In vitro antibacterial and antiadherence effects of propolis extracted from Trigona sirindhornae, a new_species
of stingless bee

in the Journal of Dental Sciences {“the Journal”) if the Work is accepted for publication. The undersigned authors transfer alt
copyright ownership in and relating to the Work, in all forms and media, to the Association for Dental Sciences of the Republic
of China in the event that the Work is published in the Journal. However, this agreement will be null and void if the Work is
not published in the Journal.

The undersigned authors warrant that the Work is original, is not under consideration by another journal, and has not been
previously published.

(This agreement must be signed by all authors listed in the Work. A photocopy of this form may be used if there are more than
10 authors.)

Sittichai Koontongkaew = <—=—"""" é::—%'i} September 5, 2014

Author’s name &signature Date
Kusumawadee Utispan k Utispoan . September 4, 2014
Author’s name &signature Date
Kamolparn Pugdee K F ’y dev September 4, 2014
Author’s name &signature Date

Paopanga Monthanapisut Paormhju Hon\'{nawopixff' September 4, 2014

Author’s name &signature Date

A
Ladda Meesuk olé\o(da /“47290\,4 September 4, 2014

Author’s name &signature Date




*Authorship and Conflict of interest Statement

Journal of Dental Sciences
AUTHORSHIP & CONFLICTS OF INTEREST STATEMENT

Manuscript title: _In vitro antibacterial and antiadherence effects of propolis extracted from Trigona

sirindhornae, a new species of stingless bee

AUTHORSHIP

All persons who meet authorship criteria are listed as authors, and all authors certify that they have participated sufficiently
in the work to take public responsibility for the content, including participation in the concept, design, analysis, writing, or
revision of the manuscript. Furthermore, each author certifies that this material or similar material has not been and will
not be submitted to or published in any other publication.

Indicate the specific contributions made by each author (list the authors’ initials followed by their surnames, e.g.,
Y.L. Chang). The name of each author must appear at least once in each of the three categories below.

Category 1

Sittichai Koont
Conception and design of study: ittichai Koontongkacw

acquisition of data: Paopanga Monthanapisut Ladda Meesuk

K th | Pugd
analysis and/or interpretation of data: usUEdeitienep Kamolpam Pugdee

Category 2

? . Sittichai Koontongkaew Kusumawadee Utispan
Drafting the manuscript: gk P

Kamolpam Pugdee

revising the manuscript critically for important inteltectual content; Sittichai Koontongkaew

Category 3

Approval of the version of the manuscript to be published (the names of all authors must be listed):
Sittichai Koontongkaew, Kusumawadee Utispan, Kamolparn Pugdee,
Paopanga Monthanapisut, Ladda Meesuk

JDS Authorship & Conflicts of Interest Statement, Page 1 of 3



Acknowledgments

All persons who have made substantial contributions to the work reported in the manuscript (e.g., technical help, writing and
editing assistance, general support), but who do not meet the criteria for authorship, are named in the Acknowledgments
and have given us their written permission to be named. If we have not inctuded an Acknowledgments in our manuscript,
then that indicates that we have not received substantial contributions from  non-authors.

JDS Authorship & Conflicts of Interest Statement, Page 1 of 3



CONFLICTS OF INTEREST

A conflict of interest occurs when an individual’s objectivity is potentially compromised by a desire for financial gain,
prominence, professional advancement or a successful outcome. JDS Editors strive to ensure that what is published in
the Journal is as balanced, objective and evidence-based as possible. Since it can be difficult to distinguish between an
actual conflict of interest and a perceived conflict of interest, the Journal requires authors to disclose all and any potential
conflicts of interest.

Section |

The authors whose names are listed immediately betow certify that they have NO affiliations with or involvement in any
organization or entity with any financial interest (such as honoraria; educational grants; participation in speakers’ bureaus;
membership, employment, consultancies, stock ownership, or other equity interest; and expert testimony or patent-
licensing arrangements), or non-financial interest (such as personal or professional relationships, affiliations, knowledge or
beliefs) in the subject matter or materials discussed in this manuscript.

Author names: _Sittichai Koontongkaew,Kusumawadee Utispan, Kamolparn Pugdee, Paopanga Monthanapisut
and Ladda Meesuk .

Section 1|

The authors whose names are listed immediately below report the following details of affiliation or involvement in
an organization or entity with a financial or non-financial interest in the subject matter or materials discussed in this
manuscript. Please specify the nature of the conflict on a separate sheet of paper if the space below is inadequate.

Author names: - Details of the conflict(s) of interest: -

JDS Authorship & Conflicts of interest Statement, Page 2 of 3



This Authorship & Conflicts of Interest Statement is signed by all the authors listed in the manuscript to indicate
agreement that the above information is true and correct (a photocopy of this form may be used if there are more than

10 authors):

Author’s name {typed)

Sittichai Koontongkaew

Kusumawadee Utispan

Kamolparn Pugdee

Paopanga Monthanapisut

Ladda Meesuk

Author’s signature Date

e _“izéb September 4, 2014

k. UﬂspMd —

September 4, 2014

X f’lyw
September 4, 2014
Pﬁopahj “ MWMMPM September 4, 2014

b :
DZQ/O(AQ /l L@E%U\A September 4, 2014

JDS Authorship & Conflicts of Interest Statement, Page 3 of 3



From: Kusumawadee Utispan kusumawadee.utispan@gmail.com
Subject: Re: Your Sybmission
Date: July 31, 2558 BE at 3:41 PM
To: sittichai koontongkaew koontongkaew@gmail.com

POURLUAY

On Fri, Jul 31, 2015 at 3:35 PM, sittichai koontongkaew <koontongkaew@amail.com> wrote:

Dear ku

Pls find reviewer comments
Take care

Sittichat
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To: <koontongkaew@gmail.com>
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Ms. Ref. No.: JDS-D-14-00281

Title: In vitro antibacterial and antiadherence effects of propolis extracted from Trigona sirindhornae, a new species of stingless bee.
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Dear Sittichai,

The reviewers have commented on your above paper. They indicated that it is not acceptable for publication in its present form.

However, if you feel that you can suitably address the reviewers’ comments (included below), | invite you to revise and resubmit your
manuscript.

Please carefully address the issues raised in the comments.

If you are submitting a revised manuscript, please also:

a) outline each change made (point by point) as raised in the reviewer comments

AND/OR

b) provide a suitable rebuttal to each reviewer comment not addressed

: To submit your revision, please do the following:

1. Go to: http:/ees elsevier.com/ids/

2. Enter your login details

3. Click [Author Login}
This takes you to the Author Main Menu.

4. Click [Submissions Needing Revision}
}look forward to receiving your revised manuscript.

Yours sincerely,

Editorial Office EO
JDS Editorial Office
Journal of Dental Sciences

Reviewers' comments:

Reviewer #1: This study is about the inhibitory effect of propolis isolated from T. sirindhorae on Streptococcus mutans. In general,
experiments in this study were well designed, and the manuscript was well prepared. However, correction related to the following
issues should be addressed.

Suggestions for the manuscript:

M&M:

p2, line 38: Only the origin of the beehives was reported. When the anti-oxidant property of propolis varies between propolis harvested
in different seasons (SimGes-Ambrosio LM et al., 2010), harvesting season should also be provided.

P2, line 45: Please cite references of the method for propolis extraction, if the protocal is set up based on other published studies.
p5, line 12: Standards of flavonoids and cinnamic acids were subjected to HPLC analyses as controls. As shown in Fig. 4A, 4 peaks
represented these four molecules were obtained, suggesting a mixture containing these four molecules was used. Details describing
the preparation of the mixture, i.e. the concentration of each molecules, (or the usage of a commercial product) should be included.
Results:

i P6, line 7: The paragraph refers to Figs 4B&C. However, only Fig. 4B was shown.




Uiscusston:

p6, line19: according to the HPLC analyses, four likely molecules that could inhibit the viability of S. mutans (apigenin, pinocembrin, p-
coumaric acid and caffeic acids) were not shown to be present in propolis isolated from T. sirindhorae. When the composition of
propolis from different origins would determine the effect of propolis on S. mutans, differences in components of propolis isolated from
T. sirindhorae and other origins should be compared in the discussion, if information is available. Additionally, molecules other than
apigenin, pinocembrin, p-coumaric acid and caffeic acids that could affect S. mutans should also be discussed.

p6, line 36: in the Koo's study (the 18th reference), apigenin had no antibacterial effects against mutans streptococcus. This conclusion
was based on the antibacterial assays using mature biofilms, which were formed on glass slides for 5 days. However, in this study, the
antibacterial assay was conducted using suspending cultures. Although bacteria in biofilm do not always tolerate to antimicrobial
compounds, when compared to planktonic cells, studies suggest that formation of biofilm help bacteria to defense antimicrobial
compounds (reviewed by Pamp 2008). Thus, to state that "these data partially agreed with the results", citing other studies also using
planktonic cells would be better.

Reviewer #2: This study investigated the extract of propolis from T. sirindhornae on vitality and adhesion. Positive controis and negative
controls were used in experiments to validate analysis. Apigenic is the paraliel control.

1. Authors identified that the effects of extract on bact vitality, adhesion and GTFB expression were similar to apigenin. This reviewer
concems what is the biological concentration of propolis extract compatible to human cells. It is also unclear what could be the
equivalence between propolis extract and apuigenin regarding dosage. Would it be better if the low concentration of propolis is superior
to apigenin regarding bact killing? These critical issues need to be addressed.

2. Notime lapse experiments provided. it is still unclear if propolis extract is better than epigenin for a longer period use.

3. Aithough this extract may modulate the GTFB expression, the mechanism underlying the effect is unaddressed.

4. Ablockage experiment is also required to show that the change of GTFB expression is fundamental to the change of bact
phenotypes.

Please note that the editorial process varies considerably from journal to journal. To view a sample editorial process, please click here:
http://ees elsevier.com/eeshelp/sample editorial process.pdf

For further assistance, please visit our customer support site at http//help.elsevier.com/app/answersiistin/7923. Here you can search
for solutions on a range of topics, find answers to frequently asked questions and leam more about EES via interactive tutorials. You
; will also find our 24/7 support contact details should you need any further assistance from one of our customer support representatives.

Kusumawadee Utispan PhD. (Medical Biochemistry)
Faculty of Dentistry, Thammasat University, Paholyothin Road,
Pathumthani, Thailand 12121

Tel: 02-986-9213-7151

Fax: 02-986-9205

Mobile: +66 81717 2775

e-mail: kusumawadee.utispan@gmail.com
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PR-02-CH-11/fr 3 in CDC1l3 pu

Current Data Parameters
NAME bc-ru-1394
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20110621
Time 10.38
INSTRUM AV400
PROBHD 5 mm Multinucl
PULPROG zg
TD 32768
SOLVENT CDC13
NS 16
DS 0
SWH 8012.820 Hz
FIDRES 0.244532 Hz
AQ 2.0447731 sec
RG 143.7
DW 62.400 usec
DE 6.00 usec
TE 0.0 K
D1 5.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL f]l ========
NUC1 1H
Pl 6.40 usec
PL1 -3.00 dB
SFO1 400.1332010 MHz
F2 - Processing parameters
SI 32768
SE 400.1300178 MHz
WDW EM
SSB 0
L*F LB 1.00 Hz
GB 0
", K_J pC 1.00
"""" A DAARRARANS SARARAAAN NAARARARAY RARAAARARY AAAAADARAS ARARARARAS NAARARARAD NARRARANAN ARARAARARE RANARANANS SAARARARNY ARAMARS RARAMARAN] SEAAAARNS EEARAMAAN [AARAAAARAE SALRRRRANE RARRMAMAN
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PB~-02-CH-11/fr 3 in CDC1l3 pu

Current Data Parameters
NAME bc-ru-1394
EXPNO 1
PROCNO 1
A , F2 - Acquisition Parameters
Date_ 20110621
Time 10.38
INSTRUM AV400
PROBHD 5 mm Multinucl
HO . PULPROG zg
TD 32768
| SOLVENT CDC13
NS 16
DS 0
SWH 8012.820 Hz
FIDRES 0.244532 Hz
AQ 2.0447731 sec
RG 143.7
DW 62.400 usec
DE 6.00 usec
TE 0.0 K
D1 5.00000000 sec
MCREST 0.00000000 sec
| MCWRK 0.01500000 sec
i ======== CHANNEL fl ===s======
f l NUC1 1H
jf J Pl 6.40 usec
PL1 -3.00 dB
bl SFo1 400.1332010 MHz
h & F2 - Processing parameters
I 1 SI 32768
J I J SF 400.1300178 MHz
—_ M A WDW EM
SSB 0
LB 1.00 Hz
T T [rrrrrrrr T AR R T [ [ I U GB 0
8 7 6 5 4 3 2 1 opm  °°¢ 1.00
o ™ o [ < o~ oo || Joo| |[Nfoo
(& (e O | < [e @) co ™ ~ ~|S
o [Te} N — ~| "] [N] (NN
— o 1 [~ — Ol || o] et |
— ]| || [



PB-02-CH-11/fr 3 in CDCl13 pu

Current Data Parameters
NAME bc-ru-1394
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20110621
Time 10.38
INSTRUM AV400
PROBHD 5 mm Multinucl
PULPROG 29
TD 32768
SOLVENT CDC13
NS 16
DS 0
SWH 8012.820 Hz
FIDRES 0.244532 Hz
AQ 2.0447731 sec
RG 143.7
DW - 62.400 usec
| DE 6.00 usec
| TE 0.0 K
| D1 5.00000000 sec
MCREST 0.00000000 sec
| | MCWRK 0.01500000 sec
r ======== CHANNEL fl ===s=====
| NUC1 14
// | | Pl 6.40 usec
! PL1 ~3.00 dB
| i |1 SFO1 400.1332010 MHz
I q |I|W] | I F2 - Processing parameters
| I | ol SI 32768
JA Jkdﬂ_, SF 400.1300178 MHz
A M A WDW EM
5S8B 0
LB 1.00 Hz
...... L I T L0 L s B ) BB S gg ) 08
8 7 6 5 4 3 2 1 ppm :
O o o < [QV] e 0] ™M (e0] [QV] [ee]
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Current Data Parameters

NAME bc-ru~1394
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date__ 20110621

Time 10.38
INSTRUM AV400
PROBHD 5 mm Multinucl
PULPROG zg

D 32768
SOLVENT CDC13

NS 16

DS 0

SWH 8012.820 Hz
FIDRES 0.244532 Hz
AQ 2.0447731 sec
RG 143.7

DW 62.400 usec
DE 6.00 usec
TE 0.0 K

D1 5.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL fl ========
NUC1 1H

Pl 6.40 usec
PL1 -3.00 dB
SFO1 400.1332010 MHz
F2 - Processing parameters
SI 32768

SF 400.1300178 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.00



PB-02-CH-11/fr 3 in CDCl3 pu
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16.788

1.4

1.3

1.2

12.533

ppm

Current Data Parameters

NAME bc-ru-1394
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_, 20110621

Time 10.38
INSTRUM AV400
PROBHD 5 mm Multinucl
PULPROG 29

D 32768
SOLVENT CDC13

NS i6

DS 0

SWH 8012.820 Hz
FIDRES 0.244532 Hz
AQ 2.0447731 sec
RG 143.7

DW 62.400 usec
DE 6.00 usec
TE 0.0 K

D1 5.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL fl ========
NUC1 1H

P1 6.40 usec
PL1 -3.00 dB
SFO1 400.1332010 MHz
F2 - Processing parameters
SI 32768

SFE 400.1300178 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.00



PB-02-CH-11/fr 3 in CDC13 pu S
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Current Data Parameters

NAME be-ru~1394
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20110621
Time 10.38
INSTRUM AV400

PROBHD 5 mm Multinucl

PULPROG zg

TD 32768
SOLVENT CDC13

NS 16

DS 0

SWH 8012.820 Hz
FIDRES 0.244532 Hz
AQ 2.0447731 sec
RG 143.7

DW 62.400 usec
DE 6.00 usec
TE 0.0 K

D1 5.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL fl ========
NUC1 1H

Pl 6.40 usec
PL1 -3.00 dB
SFO1 400.1332010 MHz
F2 -~ Processing parameters
SI 32768

SF 400.1300178 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.00
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- Current Data Parameters
. NAME bec-ru-1392
e \ EXPNO ' 2
| | PROCNO 1
ot | ll | F2 - Acquisition Parameters
e | Date_ 20110601
—— Time 4.32
— INSTRUM AV400
— PROBHD S mm Multinucl
—— PULPROG jmod
S— D 131072
—_—— SOLVENT CDC13
e NS 3072
— DS 0
- SWH 25125.629
- FIDRES 0.191693 iz
. AQ 2.6083827
S RG 65536
e ) s I c ol i j DW 19.90C «
kiAo M o | o ? CHALT N ke bl DE 6.00 3
‘ (LEA ] Wl bl ] L ut |1} i TE 0.0 &
{ { CNST2 139.0000000
o CNST11 1.0000000
. D1 2.00000000 sec
. d20 0.00719424 sec
. DELTA 0.00001757 sec
S MCREST 0.00000000 sec
s MCWRK 0.01500000 sec
======== CHANNEL f] ========
NUC1 13C
— Pl 13.80 usec
S p2 27.60 usec
e PL1 -6.00 dB
e SFO1 100.6237358 MHz
— ======== CHANNEL f2 =s======
—_ CPDPRG2 waltzl6
— NUC2 1H
PCPD2 80.00 usec
—_— PL2 -3.00 dB
Jos— PL12 20.00 dB
—— SFO2 400.1316005 MHz
— F2 - Processing parameters
" S SI 65536
— I T i I | l I ' ‘ ' ' I I SF 100.6127749 MHz
— 130 120 110 100 90 8 70 60 50 40 30 20 ppm o B
— LB 0.30 Hz
e GB T 0

PC 1.00



(jmod) Te} 0 oW ™ NOFTH A A A0 MPLNDOL AP0 ™M
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o\ 0 ™~ ™~ o DTN AOAHADOLOLOWN ANNDNO> ™
n T < < < MMM ONNNNNNNNAAAA o lElI}:Z[L;]E<S;E§§|};}
\ / Current Data Parameters
NAME bc-ru-1392
EXPNO 2
' ! | PROCNO 1
' | F2 - Acquisition Parame:zrs
f Date_ 20110601
| il Time 4.32
INSTRUM AV400
PROBHD 5 mm Multinucl
PULPROG jmod
D 131072
SOLVENT CDC13
NS 3072
DS 0
SWH 25125.629 Hz
{7118 FIDRES 0.191693 Hz
i AQ 2.6083827 sec
| it LHL RG 65536
i N . . DW 19.900 usec
; E . DE 6.00 usec
Lo . T o , @ : TE 0.0 K
fe ot - ; : il ‘ : , - CNST2 139.0000000
§ Al 1kt il i l ‘ - I ) i{ | , w | CNST11 1.0000000
| ’ I ‘ ‘ I TR Ty S e . l ] s D1 2.00000000 sec
, b | i i | | d20 0.00719424 sec
| I { l ' DELTA 0.00001757 sec
‘ ; MCREST 0.00000000 sec
MCWRK 0.01500900 sec
======== CHANNEL fl s=======
NUC1 13¢
P1 13.80 usec
p2 27.60 usec
PL1 -6.00 B
SFO1 100.6237358 MHz
======== CHANNEL f2 ===uz====
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 -3.00 AR
PL12 20.00 aB
SFO2 400.1316005 MKz
F2 - Processing parameters
i — I S NN S e . e I SI 65536
I ‘ ' I T I ' f f SF 100.6127749 MHz
55 50 45 40 35 30 25 20 ppm gg Eg
LB 0.30 Hz
GB 0

PC 1.00
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BRUKER

Current Data Parameters

NAME bc-ru-1392
EXPNO 2

. PROCNO 1
F2 - Acquisition Parameiers
Date_ 20110601
Time 4.32
INSTRUM AV400
PROBHD 5 mm Multinucl
PULPROG jmod
TD 131072
SOLVENT CDC13
NS 3072
DS 0
SWH 25125.629 Hz
FIDRES 0.191693 Hz
AQ 2.6083827 sec
RG 65536
DW 19.900 usec
DE 6.00 usec
TE 0.0 K
CNST2 139.0000000
CNSTI11 1.0000000
D1 2.00000000 sec
d20 0.00719424 sec
DELTA 0.00001757 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL fl ====s====
NUC1 13C
Pl 13.8C .sec
p2 27.60 usec
PL1 -6.00 dB
SFO1 100.6237358 MHz
======== CHANNEL {2 ========
CPDPRG2 waltzle
NUC2 1H
PCPD2 80.00 nusec
PL2 ~3.00 dJdB
PL12 20.0u b
SFO2 400.1316005 MHz
F2 - Processing paramet&rs
SI 65536
SF 100.6127749 MHz
WDW EM
SSB 0
LB 0v30 Hz
GB 0
PC 1.00



—  13C (jmod)

40.425
35.920
35.482
34.747
32.846
31.910
30.314
29.819
28.085
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—_— 44 43 42 41 40 39 38 37 36 35 34 33 32 31 30 29 ppm
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Current Data Parameters

NAME bc-ru-1392
EXPNO 2
PROCNO 1
F2 - Acquisition Paramet
Date_ 20110601
Time 4.32
INSTRUM AV400
PROBHD 5 mm Multinucl
PULPROG jmod
D 131072
SOLVENT CDC13
NS 3072
DS V]
SWH 25125.629
FIDRES 0.191692
AQ 2.6083827
RG 65536
DW 19.900
DE 6.00
TE 0.0
CNST2 139.0000000
CNST11 1.0000000
D1 2.00000000
d20 0.00719424
DELTA 0.00001757
MCREST 0.00000000
MCWRK 0.01500000
======== CHANNEL fl ====
NUC1 13C
Pl 13.80
p2 27.60
PL1 -6:00
SFO1 100.6237358
s======= CHANNEL f2 ====
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 :
PL2 -3.00
PL12 20.00
SFO2 400.1316005
F2 - Processing parameter
SI 65526
SF 100.6127749
WDW EM
SSB -0
LB 0.30 H
GB 0

PC 1.00

ers



13C (jmod)
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Current Data Parameters

NAME bc-ru-1392
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_, 20110601

Time 4,32

. INSTRUM AV400
PROBHD 5 mm Multinucl
PULPROG jmod

D 131072
SOLVENT CDC13

NS 3072

DS C

SWH 25125.629 Hz
FIDRES 0.191693 Hz
AQ 2.6083827 sec
RG 65536

DW 19.900 usec
DE 6.00 usec
TE 0.C K
CNST2 139.0000000
CNST11 1.0000000

D1 2.00000000 sec
d2o 0.00719424 sec
DELTA 0.00001757 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL fl =s======
NUC1 13C

Pl 13.80 usec
p2 27.60 usec
PL1 -6.00 dB
SFOl 100.6237358 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé

NUC2 1H
PCPD2 80.00 usec
PL2 -3.00 dB
PL12 20.00 dB
SFO2 400.1316005 MHz
'F2 - Processing parameters
SI 65536

SF 100.6127749 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1200
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BRUKER

Current Data Parameters

usec
B

MHz

MHz

NAME bc-ru-1392
EXPNO 2
PROCNO 1
F2 - Acquisition Parametsrs
Date_ 20110601
Time 4.32
INSTRUM AV400
PROBHD S mm Multinucl
PULPROG Jmow
D 131072
SOLVENT CDC13
NS 3072
DS .0
SWH 25125.,629
FIDRES 0.191692
AQ 2.6083827
RG 65536
DW 19.900
DE 6.00
TE 0.0
CNST2 139.0000000
CNST11 1.0000000
D1 2.00000000
d20 0.007194214
DELTA 0.00001757
MCREST 0.00000000
MCWRK 0.01500000
======== CHANNEL fl ===
NUC1 13C
Pl 13.80
p2 27.60
PL1 -6.00
SFO1 100.6237358
======== CHANNEL f2 ===
CPDPRG2 waltzlé
NUC2 1d
PCPD2 80.00C
PL2 -3.00
PL12 20.0¢0
SFO2 400.1316005
F2 - Processing parameters
SI 65536
SF 100.6127749
WDW EM
SSB .0
LB 0.30 w
GB 0
PC 1.00



Pb-01~-CH-81/70-72 in CDC13
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/ (/Pm\g Current Data Parameters /
NAME bc-ru-1365
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20110125
Time 9.56
INSTRUM AV400
PROBHD 5 mm Multinucl
PULPROG 2930
D 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8278.146 Hz
FIDRES 0.126314 Rz
AQ 3.9584243 sec
RG 90.5
DW 60.400 usec
DE 6.00 usec
TE 0.0 K
D1 1.00000000 sec
C} MCREST 0.00000000 sec
GUOPR wcwrk 0.01500000 sec
/ PrMeE)  eeee CHANNEL £1 ====me==
J gv  nucl 1H
Pl 6.40 usec
. PL1 -3.00 dB
> SFO1 400.1324710 MHz
F2 - Processing parameters
L SI 32768
_~J . A J SF 400.1300176 MHz
’ WDW EM
SSB 0
. LB 0.30 Hz
T T T T T T T T T T T T " T YT T T GB 0
7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm PC 1.00

1.190
0.390
1.265
4.292
19.025
14.322
46.003

|



Pb-01-CH-81/70-72 in CDC13
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Current Data Parameters
NAME bc-ru-1365
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20110125
Time 9.56
INSTRUM AV400
|| PROBHD S mm Multinucl
PULPROG 2930
D 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8278.146 Hz
| FIDRES 0.126314 Hz
| | | AQ 3.9584243 sec
RG 90.5
DW 60.400 usec
| | |I | | DE 6.00 usec
. TE 0.0 K
| | D1 1.00000000 sec
MCREST 0.00000000 sec
’ MCWRK 0.01500000 sec
f m======= CHANNEL fl ========
NUC1 1H
| Pl 6.40 usec
Va PL1 -3.00 aB
4 SFO1 400.1324710 MHz
F2 - Processing parameters
SI 32768
SF 400.1300176 MHz
WDW EM
SSB 0
—— — et — I I R —_— LB 0.30 Hz
7 7 1 I I I | I I I GB 0
5.5 5.0 4.5 4.0 3.5 3.0 2.5 Ppm BC 1.00
o o n N
o) N Vo) o)
—~ ™ N ™~
o~ o — <



Pb~-01-CH-81/70-72 in CDC13
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Current Data Parameters
- NAME bc-ru-1365
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20110125
Time 9.56
. INSTRUM AV400
*PROBHD 5 mm Multinucl
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8278.146 Hz
FIDRES 0.126314 Hz
| AQ 3.9584243 sec
RG 90.5
’ DW 60.400 usec
[ DE 6.00 usec
TE 0.0 K
D1 1.00000000 sec
MCREST 0.00000000 sec
||| MCWRK 0.01500000 sec
======== CHANNEL fl ========
NUC1 1H
Pl 6.40 usec
|| PL1 -3.00 dB
| |“ |l [ SFO1 400.1324710 MHz
|| ||| I | |||| F2 - Processing parameters
SI 32768
SF 400.1300176 MH=z
WDW EM
SSB 0
. LB 0.30 Hz
""" [ARAARALEA R IMAMENAMR AL DA DI AL I MR IR S IR I GB 0
2.2 2.1 2.0 1.9 1.8 1.7 1.6 1.5 1.4 1.3 1.2 ppm PC 1.00
~ Te) ~
o [QM N
N (@] (48]
<t N <
i —
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NAME bec-ru-1365
. EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
Date_ 20110125 :
Time 14.43
INSTRUM AV400
PROBHD 5 mm Multinucl
PULPROG zgdc
TD 131072
SOLVENT CDC13
NS 3072
DS 0
SWH 25125.629 Hz
FIDRES 0.191693 Hz
AQ 2.6083827 sec
| RG 65536
DW 19.900 usec
l DE 6.00 usec
TE 0.0 K
| D1 2.00000000 sec
dll 0.03000000 sec
| MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL fl ========
* NUC1 13C
Pl 13.80 usec
PL1 -6.00 dB
SFO1l 100.6227297 MHz
======== CHANNEL 2 ===z====
CPDPRG2 waltzlé )
NUC2 1H
PCPD2 80.00 usec
PL2 -3.00 dB
PL12 20.00 dB
! SFO2 400.1316005 MHz
I F2 - Processing parameters
SI 65536
SF 100.6127749 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
AEAERAE DA B B proTr rrpTTTTTTTT T T R PC 1.00
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NAME bec-ru-1365
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
Date_ 20110125
Time 14.43
INSTRUM AV400
PROBHD 5 mm Multinucl
PULPROG zgdc
D 131072
SOLVENT CDC13
NS 3072
DS 0
SWH 25125.629 Hz
FIDRES 0.191693 Hz
AQ 2.6083827 sec
RG 65536
DW 19.900 usec
DE 6.00 usec
TE 0.0 K
D1 2.00000000 sec
dll 0.03000000 sec
MCREST 0.00000000 sec
| MCWRK 0.01500000 sec
==m====== CHANNEL fl =sss=====
NUC1 13C .
| Pl 13.80 usec
| PL1 -6.00 dB
| SFO1 100.6227297 MHz
======== CHANNEL f2 ========
| CPDPRG2 waltz16
NUC?2 1H
PCPD2 80.00 usec
PL2 -3.00 dB
) . PL12 20.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 65536
SF 100.6127749 MHz
WDW EM
SSB 0
LB 0.30 Hz
“GB 0
T T Tt T I HEASAARRA A B AR B B [ PC 1.00

150 140 130 120 110 100 90 ppm
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NAME bc-ru-1365
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
Date_ 20110125
Time 14.43
INSTRUM AV400
PROBHD 5 mm Multinucl
PULPROG zgdc
TD 131072
SOLVENT CDC13
NS 3072
DS 0
SWH 25125.629 Hz
FIDRES 0.191693 Hz
AQ 2.6083827 sec
| | RG 65536
' DW 19.900 usec
| DE 6.00 usec
| TE 0.0 K
D1 2.00000000 sec
dll 0.03000000 sec
| MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL f] ===s==s===
NUC1 13C
Pl 13.80 usec
PL1 -6.00 dB
SFO1 100.6227297 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 -3.00 dB
PL12 20.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 65536
SF 100.6127749 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

60 59 58 57 56 55 54 53 52 51 50 49 48 47 46 ppm
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Current Data Parameters

NAME bc-ru-1365
EXPNO 3
PROCNO 1

F2 - Acquisition Parameters
Date_ 20110125

Time 14.43
INSTRUM AV400
PROBHD 5 mm Multinucl
PULPROG zgdc

™ 131072
SOLVENT CDC13

NS 3072

DS 0

SWH 25125.629 Hz
FIDRES 0.191693 Hz
AQ 2.6083827 sec
RG 65536

DW 19.900 usec
DE 6.00 usec
TE 0.0 K

D1 2.00000000 sec
dll 0.03000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL fl ===ss=s==
NUC1 13C

Pl 13.80 usec
PL1 -6.00 dB
SFO1 100.6227297 MRz
s======= CHANNEL f2 ===s==s==
CPDPRG2 waltzlé

NUC2 1H
PCPD2 80.00 usec
PL2 -3.00 dB
PL12 20.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 65536

SF 100.6127749 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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Current Data Parameters
NAME bc~ru-1365
EXPNO 4
PROCNO 1
F2 - Acquisition Parameters
Date_ 20110125
Time 21.21
INSTRUM AV400
PROBHD 5 mm Multinucl
PULPROG Jjmod
D 131072
SOLVENT CDC13
NS ’ 5120
DS 0
SWH 25125.629 Hz
FIDRES 0.191693 Hz
AQ 2.6083827 sec
RG 65536
DW 19.900 usec
DE 6.00 usec
TE 0.0 K
CNST2 139.0000000
U A D I A ALY SRR BRI SUSGETUY: I 101505000~ ~<an il BARMESUA RUSLILE B CNST11 1.0000000
D1 2.00000000 sec
150 140 130 120 110 100 90 ppm d20 0.00719424 sec
DELTA 0.00001757 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL f]l ========
NUC1 13C
Pl 13.80 usec
p2 27.60 usec
PL1 -6.00 dB
SFO1 100.6237358 MHz
ES L2 CHANNEL f2 EL T3
CPDPRG2 waltzlé6
NUC2 1H
PCPD2 80.00 usec
PL2 -3.00 dB
PL12 20.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 65536
’ SF 100.6127749 MHz
! WDW EM
B ey I A B RN DA ISR RS I B SoB 038HZ
220 200 180 160 140 120 100 80 60 40 20 0 ppm GB 0

PC 1.00
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220 200 180 160 140 120 100 80 60 40 20 0 ppm

Current Data Parameters

NAME bc-ru-1365
EXPNO 4
PROCNO 1
F2 - Acquisition Parameters
Date_ 20110125
Time 21.21
INSTRUM AV400
PROBHD 5 mm Multinucl
PULPROG jmod
TD 131072
SOLVENT CDC13
NS 5120

“ DS 0
SWH 25125.629 Hz
FIDRES 0.191693 Hz
AQ 2.6083827 sec
RG 65536
DW 19.900 usec
DE 6.00 usec
TE 0.0 K
CNST2 139.0000000
CNST11 1.0000000
D1 2.00000000 sec
d20 0.00719424 sec
DELTA 0.00001757 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
===z==x=== CHANNEL fl ========
NUC1 13C
Pl 13.80 usec
p2 27.60 usec
PL1 -6.00 dB
SFO1 100.6237358 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 -3.00 dB
PL12 20.00 dB
SFO02 400.1316005 MHz
F2 - Processing parameters
SI 65536
SF 100.6127749 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0

PC 1.00
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Current Data Parameters

NAME be-ru-1365
EXPNO 4
PROCNO 1
F2 - Acquisition Parameters
Date_, 20110125
Time 21.21
INSTRUM AV400
PROBHD 5 mm Multinucl
PULPROG jmod
TD 131072
SOLVENT CDC13
NS 5120
DS 0
SWH 25125.629 Hz
FIDRES 0.191693 Hz
AQ 2.6083827 sec
RG 65536
DW 19.900 usec
DE 6.00 usec
TE 0.0 K
CNST2 139.0000000
CNST11 1.0000000
D1 2.00000000 sec
d20 0.00719424 sec
DELTA 0.00001757 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL fl ==s======
NUC1 13C
Pl 13.80 usec
p2 27.60 usec
- PL1 -6.00 dB
SFO1l 100.6237358 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 -3.00 dB
PL12 20.00 dB
SF02 400.1316005 MHz
F2 - Processing parameters
SI 65536
SF 100.6127749 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0

PC 1.00
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Current Data Parameters
NAME bc-ru-1365
EXPNO 4q
PROCNO 1
F2 - Acquisition Parameters
Date_ 20110125
Time 21.21
INSTRUM AV400
PROBHD 5 mm Multinucl
PULPROG jmod
™D 131072
SOLVENT CDC13
NS 5120
DS 0
SWH 25125.629 Hz
FIDRES 0.191693 Hz
AQ 2.6083827 sec
RG 65536
DW 19.900 usec
DE 6.00 usec
TE 0.0 K
CNST2 139.0000000
T T e e T T T T NSO g s ae\Ny S T T T CNST11 1.0000000
D1 2.00000000 sec
24 23 22 21 20 19 ppm d20 0.00719424 sec
DELTA 0.00001757 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL fl ========
NUC1 13C
Pl 13.80 usec
p2 27.60 usec
PL1 -6.00 dB
SFO1 100.6237358 MHz
======== CHANNEL f2 ===s====
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 -3.00 dB
PL12 20.00 dB
SFO02 400,1316005 MHz
F2 - Processing parameters
SI 65536
SF 100.6127749 MHz
| WDW EM
T T y y . v v Y T . v T . SSB 0
I I I I I I I | I | I ] LB 0.30 Hz
220 200 180 160 140 120 100 80 60 40 20 0 ppm GB 0

PC 1,00



Pb-01-CH-81/70-72 in CDC13
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Current Data Parameters

NAME bc-ru-1365
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20110125
Time 9.56
INSTRUM AV400
PROBHD 5 mm Multinucl
JL PULPROG 2g30
. N D 65536
ppm SOLVENT CDC13
1 I | | NS 16
E I | | DS 2
0 | ! | [ SWH 8278.146 Hz
3 [ | i | FIDRES 0.126314 Hz
] | | | | AQ 3.9584243 sec
1 [ [ I I RG 90.5
] | ! | | DW 60.400 usec
b | | | | DE 6.00 usec
2 - | | | | TE 0.0 K
E | | | | | | f | D1 1.00000000 sec
5 | | | ] | | | ! MCREST 0.00000000 sec
3 5 | | | | { | 1 | MCWRK 0.01500000 sec
] - | |
; | | i | ; e L | e CHANNEL f1 mmemmmen
] | ! I | ! | | | Nucl 18
44— —-~- - il m m Sl e - Aaladialie Pl 6.40 usec
E l | | | | I | | PL1 -3.00 dB
9 | L | ol | | | I | SFO1 400.1324710 MHz
5 —_ TooTmm T T e T T T == - T T A AN A T F2 ~ Processing parameters
| | | | | | | | SI 32768
] : ' ' ‘ * ' ' ' SF 400.1300176 MHz
e A Mty Hinieints S o e
] ' SSB 0
E ! ' : : : : : : LB 0.30 Hz
0 EE e~ — IS DR PRI PN UUY U DU DU GB 0
7 ] .l | | | | | | | - pC 1.00
1 i | | | | | | |
3 [ | | I I [ | [
S e e e et et ittt
| | ! | | ! ! |
T T SRS EARSNS aasnaasssasss T BARARRSN B Rl R a RS
7 6 5 4 3 2 1 0 ppm



Pb-01-CH-81/70-72 in CDC13

Current Data Parameters

NAME bc-ru-1365
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_. 20110125
Time 9.56
INSTRUM AV400
PROBHD 5 mm Multinucl
PULPROG 2g30
D 65536
ppm SOLVENT CDC13
S Ll | | NS 16
| L~ DS 2
| ) LF1 SWH 8278.146 Hz
o i) F 1] FIDRES 0.126314 Hz
/i AQ 3.9584243 sec
| RG 90.5
] DW 60.400 usec
| DE 6.00 usec
TE 0.0 K
. J_ﬁ___ —— D1 1.00000000 sec
| MCREST 0.00000000 sec
| MCWRK 0.01500000 sec
_'—:~ - ======== CHANNEL fl ========
| . NUC1 1H
N P1 6.40 usec
T PL1 -3.00 dB
| SFO1 400.1324710 MHz
———————————————— o~ — 1 F2 - Processing parameters
! ST 32768
! SF 400.1300176 MHz
e S WDW EM
' %;3. SSB 0
‘ LB 0.30 Hz
S GB 0
: PC 1.00
_______________ | ___t
|
|




	

