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Gallotannins from Nut Shell Extractives of Camellia oleifera’
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ABSTRACT

Camellia nut shell was collected, dried at room temperature and ground to get fine powder. The powder was extracted
three times with 95% EtOH, combined, evaporated, and then freeze dried. The crude powder was dissolved in H,O
and then sequentially fractionated with n-hexane, CH,Cl,, EtOAc and »n-BuOH. A part of EtOAc fraction was
chromatographed on a silica gel and on a Sephadex LH-20 columns using MeOH, aqueous MeOH, EtOAc-n-hexane
and EtOH-n-hexane to isolate gallotannins. Three gallotannins, 1,2-di-O-galloyl-3-D-glucopyranoside (2), 1,2,6-tri-O-
galloyl-3-D-glucopyranoside (3) and 1,2,3,6-tetra-O-galloyl-3-D-glucopyranoside (4), including gallic acid (1), were
isolated and elucidated by NMR and Mass spectroscopies. Although nothing new, these gallotannins were first reported
from the nut shell extractives of camellia tree (Camellia oleifera C. Abel). This study was to investigate the chemical
constituents, especially hydrolysable tannins, of nut shell extractives of Camellia oleifera and to provide basic information
for the future chemical utilization of this species.
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1. INTRODUCTION tea) in the world (Anon, 2007).

Camellia oleifera C. Abel, which originated in south-

The camellia is valued not only for its aesthetic con- ern China, is notable as an important source of edible
tribution as an ornamental tree or shrub but also for oil obtained from its seeds. It is commonly known as
its economic importance as it provides the beverage, the oil-seed camellia or tea oil camellia, though to a less-
tea, and edible oil in some countries, notably China er extent other species of camellia are used in oil pro-
(Rolfe, 1992). Apart from its use for ornamental pur- duction too. One of the other tea trees, Camellia japon-
poses and production of tea, camellia is one of the ica, is distributed in Korea, China, Taiwan, and Japan.
four main oil-bearing trees (palm, coconut, olive, and Previous studies have revealed that Camellia olei-
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fera has significant biological activities and includes
various kinds of chemical constituents such as terpe-
noids and flavonoids in its leaves, roots, seeds and
fruit shells (Xiong er al., 2018). Also Luan et al
(2020) has reported on the recent advances in
Camellia oleifera C. Abel through a review of nutri-
tional constituents, bio-functional properties, and po-
tential industrial applications.

But there is a very little study on the camellia nut
shell extractives even in China.

Several researches have previously reported a cou-
ple of papers on the isolation and structure determi-
nation of gallotannins from domestic tree species
(Kwon and Bae, 2009; Lee and Bae, 2015; Lee et al.,
2016a; Lee et al., 2016b).

Recently some domestic researchers also have eval-
uated on the biological activities of pine and oak tree
species (Masendra ef al., 2019; Mun et al., 2020; Mun
et al, 2021; Jung et al, 2017; Yang et al., 2019; Min
et al., 2019; Manurung et al, 2019).

However, there was no chemical constituent study on
the species, including domestic camellia tree (Camellia ja-
ponica) extractives, although several papers have reported
on the antioxidative and anti-inflammatory activities.

Furthermore, there is no research at all on the chem-
ical constituent of camellia nut shell which is one of
agricultural waste.

Therefore, this study was to investigate the chemical
constituents, especially hydrolysable tannins, of nut
shell extractives of Chinese Camellia oleifera, to
promote international cooperative research between
countries on wood extractives study and to provide
basic information for the utilization of domestic

camellia extractives in the future through this study.

2. MATERIALS and METHODS

2.1. Materials

The nut shell of camellia tree (Camellia oleifera)

was obtained from Fenyi county Camellia Oil
Company in Xinyu, Jiangxi Province, China. The ma-
terials were air-dried at room temperature for 2 weeks
and ground (150-200 mesh).

2.2. General experiment

'H and C NMR spectra were recorded on a Bruker
Avance DPX 400 MHz spectrometer using tetrame-
thylsilane (TMS) as an internal standard, and chemical
shifts are given in 6 (ppm). FAB-MS was conducted
using an Autospec M363 spectrometer (Micromass,
Manchester, UK). Column chromatography was done
on a lipophilic Sephadex LH-20 (25-100 um, sigma)
and silica gel (230-400 mesh, sigma) columns. Eluents
were collected using a fraction collector (Gilson, FC
204). Thin layer chromatography (TLC) was per-
formed on DC-Plastikfolien Cellulose F (Merck) plates
and developed with TBAW (--BuOH-HOAc-H,0, 3:1:1,
v/v/v) and 6% aqueous HOAc. Visualization was done
under UV light (254 and 365 nm) followed by heating
after spray of vanillin-HCI (vanillin:HCI:EtOH, 4.8:12:480

(w/v/v)) solution.

2.3. Extraction and Isolation

The air-dried, ground nut shell of camellia tree (20
kg) was immersed in 95% EtOH at room temperature
for 3-5 days. After filtration, above extraction was re-
peated 3 times. The filtrates were combined together
and concentrated on a rotary evaporator under the re-
duced pressure at 40 C. The aqueous residue (260 g)
was successively fractionated on a separatory funnel
and freeze dried to give n-hexane (29 g), CH,Cl, (24
g), EtOAc (63 g), »-BuOH (21 g) and H,O (136 g)
soluble fractions.

A portion of EtOAc fraction (28 g) was chromato-
graphed on a silica gel column using EtOAc : n-hex-
ane mixtures (1:3—1:1 —2:1) as eluting solvents to
afford 8 fractions: EF-1 (4.6 g), EF-2 (1.4 g), EF-3
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(0.8 g), EF-4 (2.7 g), EF-5 (3.1 g), EF-6 (2.3 g), EF-7
(2.8 g) and EF-8 (2.7 g). EF-2 was retreated on a
Sephadex LH-20 column with MeOH-H,O mixtures
(1:1—1:3) to isolate compound 1 (0.72 g). EF-4 was
also rewashed on a Sephadex LH-20 using MeOH-
H,O (1:4) followed by EtOH: n-hexane (2:1) and then
MeOH-H,O (3:1) to give 78 mg of compound 2. EF-6
was also rechromatographed on a Sephadex LH-20 us-
ing MeOH-H,O (1:3—1:1—2:1) and finally with 100%
methanol to get compound 4 (93 mg). EF-8 was wash-
ed again on a Sephadex LH-20 using MeOH-H,O mix-
tures (1:3—1:1—-2:1—100% MeOH) and finally with
MeOH-H,O (3:1) to afford compound 3 (134 mg).

2.3.1. Compound 1

Brown amorphous powder, Ry 0.54 (TBAW) and
0.41 (6% HOAc), FAB-MS: calculated for C;HgOs,
170, found m/z 171 [M+H]", '"H-NMR (MeOH-d,): 7.1
(2H, s, H-2, 6). "C-NMR ((MeOH-d,): 109.9 (C-2, 6),
122.4 (C-1), 138.6 (C-4), 145.8 (C-3, 5), 170.8 (C-7).

2.3.2. Compound 2

Brown amorphous powder, R 0.38 (TBAW) and
0.33 (6% HOAc), FAB-MS: calculated for CyoH00O4,
484, found m/z 485 [M+H]". 'H-NMR (MeOH-d,):
3.54-3.74 (2H, H-4, 5), 4.36 (1H, dd, J=5, 12 hz, glu
H-6), 4.60 (1H, dd, J=2, 12 hz, glu H-6), 5.15 (2H,
glu H-2, 3), 5.71 (1H, d, J=8Hz glu H-1), 7.12, 7.16
(each 2H, S, galloyl H-2, 6). “C-NMR ((MeOH-d,):
95.4 (glu C-1), 73.2 (glu C-2), 77.0 (glu C-3), 70.6
(glu C-4), 75.5 (glu C-5), 64.3 (glu C-6), 120.1, 120.9
(galloyl C-1), 110.0, 110.3 (each 2C, galloyl C-2, 6),
145.8 (4C, galloyl C-3, 5), 139.1, 139.5 (galloyl C-4),
166.3, 166.5 (galloyl C=0).

2.3.3. Compound 3

White brown amorphous powder, R 0.25 (TBAW)
and 0.10 (6% HOAc), FAB-MS: calculated for
CyH4015, 636, found m/z 637 [M+H]". 'H-NMR

(MeOH-d,): 3.67-3.85 (2H, dd, glu H-4, 5), 4.48 (1H,
dd, J=5, 12 hz, glu H-6), 4.58 (1H, br d, J=12 hz,
glu H-6), 5.24 (2H, 1, J=9 Hz, glu H-2, 3), 5.93 (1H,
d, /=8 Hz, glu H-1), 7.04, 7.08, 7.15 (each 2H, s, gal-
loyl H-2, 6). "C-NMR ((MeOH-d,): 94.1 (glu C-1),
743 (glu C-2), 75.9 (glu C-3), 71.4 (glu C-4), 76.6
(glu C-3), 64.2 (glu C-6), 120.1, 121.1, 121.3 (galloyl
C-1), 110.3, 110.5, 110.6 (each 2C, galloyl C-2, 6),
146.4 (6C, galloyl C-3, 5), 138.8, 139.0, 139.5 (galloyl
C-4), 166.5, 167.6, 168.3 (galloyl C=0).

2.3.4. Compound 4

White brown amorphous powder, Ry 0.16 (TBAW),
0.19 (6% HOAc), FAB-MS: calculated for CssHa3022,
788, found m/z 789 [M+H]". 'H-NMR (MeOH-d,):
4.54 (1H, dd, J=5, 12 hz, glu H-6), 4.63 (1H, dd, J=
12 hz, glu H-6), 6.12 (1H, d, J=8Hz, glu H-1), 5.60
(1H, dd, J=8Hz, glu H-3), 5.46 (1H, dd, J=8Hz, glu
H-2), 3.98-4.03 (2H, m, J=8Hz, glu H-4, 5), 6.95, 7.03,
7.05, 7,14 (each 2H, s, galloyl H-2, 6). “C-NMR
(MeOH-d,): 93.8 (glu C-1), 72.3 (glu C-2), 76.4 (glu
C-3), 79.6 (glu C-4), 76.5 (glu C-5), 63.9 (glu C-6),
119.8, 120.4, 120.9, 121.2 (galloyl C-1), 110.2, 110.4,
110.5, 110.6 (each 2C, galloyl C-2, 6), 146.3-146.6
(8C, galloyl C-3, 5), 139.9-140.6 (4C, galloyl C-4),
166.3, 167.1, 167.7, 168.1 (4C, galloyl C=0).

3. RESULTS and DISCUSSION
3.1. Compound 1

Compound 1 was obtained as a brownish amor-
phous powder from the EtOAc soluble fraction. The
molecular formula of C;HsOs was supported by an ion
peak at m/z 171 [M+H] in the FAB-MS spectrum.
'H-NMR gave one signal at § 7.1, indicating a pair of
symmetrical galloyl protons, H-2 and H-6. *C-NMR
showed 7 carbon signals as already mentioned in
2.3.1. Therefore, compound 1 was identified as gallic
acid (3,4,5-trihydroxy benzoic acid) (Luo et al., 2009;
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Fig. 1. Compounds from nut shell extractives of Camellia oleifera.

Kashiwada er al. 1988; Saijo et al., 1990).

3.2. Compound 2

Compound 2 was brown amorphous powder and
contains two galloyl groups as indicated by the
'H-NMR and “C-NMR spectra. In the 'H-NMR spec-
trum, compound 2 appeared the doublet anomeric pro-
ton signal shifted considerably downfield at § 5.71
(J=8 Hz), indicating that the galloyl is connected to
this position through an ester linkage and with /8
mode. Another galloyl was concluded to be present
at the glucose C-6 position by the significantly de-
shielded signals, attributable to the glucose two H-6
(© 436 and 6 4.60, dd) signals and clear different from

other sugar signals.

The *C-NMR spectrum showed the typical glucose
signals, including C-1 at 95.4 ppm and C-6 at 64.3
ppm. The galloyl carbonyls gave 2 signals at 166.3
and 166.5 ppm. Two pairs of symmetric carbons in-
dicated at 110 and 110.3 ppm (4C, C-2 and C-6) and
at 145.8 ppm (4C, C-3 and C-5), respectively.

Above NMR data were similar to the previous re-
ported literatures (Tanaka et al., 1982; Nonaka and
Nishioka, 1983; Li et al., 2015) and the compound was
determined as 1,2-di-O-galloyl-3 -D-glucopyranoside.

3.3. Compound 3

Compound 3 was white brown amorphous powder
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and contains three galloyl groups as appeared by the
'H- and "C-NMR data.

The '"H-NMR spectrum showed three symmetric
galloyl group signals at ¢ 7.04, § 7.08 and § 7.15
(each 2H) and also six signals of the glucose moiety
at § 693 (H-1), 6 5.24 (H-2, H-3), § 4.48-4.58
(H-6), and § 3.67-3.85 (H-4, 5). The location of the
three galloyl in the glucose moiety were decided to
be the C-1, C-2 and C-6 by the analysis of the
BC-NMR data that was notable for the deshielding of
the corresponding H-1 (§ 5.93, d, /=8.4 Hz), H-2 (§
5.24, t, J=9.1 Hz) and H-6 (6§ 4.48-4.58, dd, J=4, 12
Hz), being assignable to the protons germinal to gallo-
yl groups.

The “C-NMR spectrum indicated six signals for the
glucose moiety at 64.2-94.1 ppm and three carbonyls
of the galloyl groups at 166.5, 167.6 and 168.3 ppm.
One three symmetric carbons gave three signals at
110.3, 110.5 and 110.6 ppm for symmetric C-2 and
C-6, respectively and another three symmetric carbons
gave the signals at 146.3-146.4 ppm for symmetric
C-3 and C-5.

These NMR spectra were identical to the report by
Nonaka et. al. (1981) and compound 3 was elucidated

to 1,2,6-tri-O-galloyl-3 -D-glucopyranoside.

3.4. Compound 4

Compound 4 was isolated as a yellowish amorphous
powder from the EtOAc soluble fraction of camellia nut
shell extractive. The molecular formula of Cs;Hs0, was
supported by an ion peak at m/z 788 [M+H]" in the
FAB-MS spectrum.

In '"H-NMR spectrum, anomeric proton H-1 contain-
ing one galloyl group gave a doublet signal at § 6.12,
indicating /8 -structure with J=8.2 Hz. The other gallo-
yl containing H-2 and H-3 appeared at § 5.46 and
6 5.60, respectively. The fourth galloyl containing
H-6 gave two double doublet signals at § 4.54 and 6
4.63.

These '"H-NMR spectra were identical to the liter-
ature (Duan et al., 2004; Owen et al., 2003; Saijo et
al., 1989).

In “C-NMR spectrum, six carbons of the glucose
unit resonated at 63.9-93.8 ppm. Anomeric C-1 gave
a signal at 93.8 ppm and C-6 appeared at 63.9 ppm.
Four carbonyls of the galloyl groups showed four sig-
nals at 166.3-168.1 ppm. One four pairs of symmetric
carbons (C-2 and C-6) gave the signals at 110.2-110.6
ppm and another four pairs of symmetric carbons (C-3
and C-5) showed four signals at 145.3-146.6 ppm.
These *C-NMR data were the same as the previous
reported data (Duan et al., 2004; Owen et al., 2003;
Cui et al., 2002; Lee, 2016).

Therefore, this compound was identified as 1,2,3,6-
tetra-0O-galloyl-5 -D-glucopyranoside.

In general, gallotannins are reported to have ex-
cellent biological activities such as antioxidation and
antiinflammation, and it will be necessary to evaluate
the biochemical properties on the isolated compounds

for the chemical application in the future.

4, CONCLUSIONS

Three gallotannins, 1,2-di-O-galloyl-5 -D-glucopyr-
anoside (2), 1,2,6-tri-O-galloyl-3 -D-glucopyranoside
(3) and 1,2,3,6-tetra-O-galloyl-3 -D-glucopyranoside
(4), including gallic acid (1), were isolated from the
EtOAC fraction of the nut shell extractives of
Camellia oleifera. The isolation was done by column
chromatography using silica gel and Sephadex LH-20
as column packing gels. The column washing solvents
were MeOH, aqueous MeOH and EtOH-n-hexane.
Structure determination was done by NMR and
FAB-MS spectroscopy. Although nothing new, these
gallotannins were first reported from the nut shell ex-
tractives of Camellia oleifera C. Abel. Then it will
be necessary to evaluate the biochemical properties on

the isolated compounds for future use.

- 271 -



Yi-Chang HE - Mei-Jie WU - Xiao-Lin LEI - Jie-Fang YANG * Wei GAO - Young-Soo BAE - Tae-Hee KIM - Sun-Eun CHOI - Bao-Tong LI

ACKNOWLEDGMENT

This study was supported by "R&D Program for
Forest Science Technology (Project No. 2019151D10-
2023-0301) of Korea Forest Service and also by
Science and Technology Innovation Project of Forestry
Department of Jiangxi Province (No. 201809) and also
partially supported by Key Science and Technology
Project of Jiangxi Academy of Forestry (No. 2018512101).

REFERENCES

Anon. 2007. International Plant Nutrition Institute,
Oil-Tea and Its Production. p. 313.

Cui, C.B., Zhao, Q.C., Cai, B., Yao, X.S., Osadsa, H.
2002. Two new and four known polyphenolics
obtained as new cell-cycle inhibitors from Rubus
aleaefolius Poir. Journal of Asian Natural Products
Research 4(4): 243-252.

Duan, D., Li, Z., Luo, H., Zhang, W., Chen, L., Xu,
X. 2004. Antiviral compounds from traditional
Chinese medicines Galla Chinese as inhibitors of
HCV NS3 protease. Bioorganic & Medicinal
Chemistry Letters 14(24): 6041-6044.

Jung, J.Y., Ha, S.Y., Yang, J.K. 2017. Response surface
optimization of phenolic compounds extraction
from steam exploded oak wood (Quercus mongolica).
Journal of the Korean Wood Science and
Technology 45(6): 809-827.

Kashiwada, Y., Nonaka, G.I., Nishioka, 1. 1988.
Galloylglucose from Rhubarbs. Phytochemistry 27:
1469-1472.

Kwon, D.J., Bae, Y.S. 2009. Ellagitannins from bark
of Juglans mandshurica. Journal of the Korean
Wood Science and Technology 37(5): 480-485.

Lee, T.S.,, Bae, Y.S. 2015. A gallotannin from
Cercidiphyllum japonicum leaves. Journal of the
Korean Wood Science and Technology 43(5):
558-565.

Lee, M.S., Min, H.J., Kim, J.K., Bae, Y.S. 2016a. A
polyoxygenated ellagitannin from Cercidiphyllum
Jjaponicum bark. Journal of the Korean Wood
Science and Technology 44(4): 551-558.

Lee, M.S., Min, HJ., Si, CL., Bae, Y.S. 2016b.
Hydrolysable tannins from  Cercidiphyllum
japonicum Bark. Journal of the Korean Wood
Science and Technology 44(4): 559-570.

Lee, M.S. 2016. Hydrolysable tannins of katsura tree
bark. Master’s thesis, p. 29-30.

Li, C.W., Dong, H.J., Cui, C.B. 2015. The synthesis
and antitumor activity of twelve galloyl glucosides.
Molecules 20(2): 2034-2060.

Luan, F., Zeng, J., Yang, Y., He, X., Wang, B., Gao,
Y., Zeng, N. 2020. Recent advances in Camellia
oleifera C. Abel: A review of nutritional constituents,
bio-functional properties, and potential industrial
applications. Journal of Functional Food 75: 104-242.

Luo, W., Zhao, M., Yang, B., Shen, G., Rao, G. 2009.
Identification of bioactive compounds in Phyllenthus
emblica L. fruit and their free radical scavenging
activities. Food Chemistry 114(2): 499-504.

Manurung, H., Sari, R. K., Syafii, W., Cahyaningsih,
U., Ekasari, W. 2019. Antimalarial activity and
phytochemical profile of ethanolic and aqueous
extracts of Bidara laut (Strychnos ligustrina Blum)
Wood. Journal of the Korean Wood Science and
Technology 47(5): 587-596.

Masendra, M., Ashitani, T., Takahashi, K., Susanto,
M., Lukmandaru, G. 2019. Hydrophilic extracts of
the bark from six Pinus species. Journal of the
Korean Wood Science and Technology 47(1):
80-89.

Min, H.J., Kim, E.J., Shinn, S.W., Bae, Y.S. 2019.
Antidiabetic Activities of Korean Red Pine (Pinus
densiflora) Inner Bark Extracts. Journal of the
Korean Wood Science and Technology 47(4):
498-508.

Mun, J.S., Kim, H.C., Mun, S.P. 2020. Chemical

- 272 -



Gallotannins from Nut Shell Extractives of Camellia oleifera

Characterization of Neutral Extracts Prepared by
Treating Pinus radiata Bark with Sodium
Bicarbonate. Journal of the Korean Wood Science
and Technology 48(6): 878-887.

Mun, J.S., Kim, H.C., Mun, S.P. 2021. Potential of
Neutral Extract Prepared by Treating Pinus radiata
Bark with NaHCO; as a Dyestuff. Journal of the
Korean Wood Science and Technology 49(2):
134-141.

Nonaka, G., Nishioka, 1., Nagasawa, T., Oura, H. 1981.
Tannins and related compounds. I. Rhubarb (1).
Chemical and Pharmaceutical Bulletin 29(10):
2862-2870.

Nonaka, G.I., Nishioka, I. 1983. Tannins and related
compounds. X. Rhubarb (2): Isolation and structures
of a glycerol gallate, gallic acid glucoside gallates,
galloylglucoses and isolindleyin. Chemical and
Pharmaceutical Bulletin 31(5): 1652-1658.

Owen, R. W., Haubner, R., Hull, W.E., Erben, G.,
Spiegelhalder, B., Bartsch, H., Haber, B. 2003.

Isolation and structure elucidation of the major
individual polyphenols in carob fiber. Food and
Chemical Toxicology 41(12): 1727-1738.

Rolfe, J. 1992. Gardening with Camellias: A Complete
Guide. Kangaroo Press: Kenthurst, NSW.

Saijo, R., Nonaka, G. 1., Nishioka, 1. 1990. Gallic acid
esters of bergenin and norbergenin from Mallotus
Jjaponicus. Phytochemistry 29(1): 267-270.

Tanaka, L.T., Nonaka, G.I., Nishioka, 1. 1982. Abstracts
of papers, 28" annual meeting of the Japanese
society of pharmacognosy. Sapporo, Sept, p. 48.

Xiong, W., Fu, J.P.,, Hyu, J.W., Wang, H.B., Han, X.D.,
Wu, L. 2018. Secondary metabolites from the fruit
shells of Camellia oleifera. Chemistry of Natural
Compounds 54(6): 1189-1191.

Yang, J., Choi, W.S., Kim, J.W., Lee, S.S., Park, M.J.
2019. Anti-Inflammatory Effect of Essential Oils
Extracted from Wood of Four Coniferous Tree
Species. Journal of the Korean Wood Science and
Technology 47(6): 674-691.

- 273 -




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


