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海洋来源真菌 Eutypella sp. F0219 次级代谢产物研究 
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(b海南师范大学化学与化工学院  热带药用植物化学海南省重点实验室  海口 571158) 

摘要  弯孢聚壳属真菌能产生结构丰富多样的活性化合物. 对一株来自海洋沉积物的真菌 Eutypella sp. F0219 代谢产

物研究中, 分离得到一个新的异戊烯基取代二氢异香豆素和一个新的色烯酰胺衍生物, 分别命名为 eutypellarins A 和 B 
(1 和 2), 以及两个已知的异戊二烯取代苯甲醛衍生物(3 和 4). 通过高分辨质谱、核磁共振波谱以及量子化学计算对新

化合物的结构进行确定. 首次从弯孢聚壳属真菌中发现异戊二烯取代二氢异香豆素和色烯酰胺衍生物. 采用 2,2'-联氮-
双-3-乙基苯并噻唑啉-6-磺酸(ABTS)自由基清除法和铁离子还原(FRAP)法对所有化合物进行总抗氧化能力的测定. 结
果显示化合物 1 和 4 具有中等的抗氧化效果, 其 Trolox 等效抗氧化能力分别为(0.51±0.016)和(0.76±0.007).  
关键词  海洋真菌; 弯孢聚壳属; 异戊二烯取代二氢异香豆素; 色烯酰胺衍生物; 总抗氧化能力测试 

Study on Secondary Metabolites of Marine-Derived Fungus  
Eutypella sp. F0219 
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Abstract  The fungus Eutypella sp. is well known for producing bioactive compounds with diverse structures. Chemical 
investigation of the fungi Eutypella sp. F0219 isolated from marine sediment, yielded a new prenylated dihydroisocoumarin 
and a new chromene amide derivative, named eutypellarins A and B (1 and 2), together with two known prenylated 
benzaldehyde derivatives (3 and 4). The structures of these compounds were elucidated based on HR-ESIMS, extensive nucler 
magneti resonance (NMR) experiments, and quantum-chemical electronic circular dichroism (ECD) calculations. Prenylated 
dihydroisocoumarin and chromene amide derivatives are reported from the genus Eutypella for the first time. The total 
antioxidant capacities of all compounds were measured through 2,2'-azino-bis(3-ethylbenzthiazoline-6-sulfonic acid (ABTS) 
and ferric-reducing antioxidant power (FRAP) assay. The results showed that compounds 1 and 4 exhibited moderate 
antioxidant properities with Trolox equivalent antioxidant capacity (TEAC) values (0.51±0.016) and (0.76±0.007), 
respectively. 
Keywords  marine-derived fungi; Eutypella sp.; prenylated dihydroisocoumarins; chromene amide derivatives; total 
antioxidant capacity assays 

 
1  Introduction 

Marine-derived fungi continue to attract considerable 
attention as an important spring of novel secondary metab-
olites displaying promising biological and pharmacological 
properties.[1] The Eutypella species are mainly reported to 
be distributed in the South China Sea, the soil of Antarctica 

and Arctic, and tropical forests of Australia and Thai-
land.[2] So far, a variety of secondary metabolites have 
been isolated from the genus of Eutypella, such as 
γ-lactones, sesquiterpenoids,[3-5] cytochalasin derivatives,[6] 
pimarane diterpenoids,[7-14] thiodiketopiperazines,[15-16] and 
cytosporin-related compounds,[17] many of which indicated 
antitumor, anti-inflammatory, anti-human immunodefi-
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ciency virus (HIV), immunosuppressive, and antimicrobial 
activities.[3-18] However, the prenylated dihydroisocouma-
rin and chromene amide derivatives have not been reported 
from this species. 

In the course of our systematic investigation of fungus 
Eutypella sp. F0219 isolated from the sediment and col-
lected in the northern part of the South China Sea, we 
firstly found a new prenylated dihydroisocoumarin and a 
new chromene amide derivative, named eutypellarins A (1) 
and B (2), together with two known prenylated benzalde-
hyde derivatives (3 and 4) (Figure 1). Compounds 1 and 4 
displayed moderate antioxidant properties, whose Trolox 
equivalent antioxidant capacity (TEAC) values were found 
to be (0.51± 0.016) and (0.76± 0.007), respectively. 
Herein, we report the isolation, structural elucidation, and 
antioxidant activities of these compounds. 
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Figure 1  Structures of eutypellarins A and B (1 and 2) and two 
known benzaldehyde derivatives 

2  Results and discussion 
Compound 1 was obtained as pale yellow powder. Its 

negative HR-ESIMS measurements suggested a molecular 
formula of C19H26O4 (m/z 317.1739, calcd for [M－H]－ 
317.1747), indicating that 1 had seven degrees of unsatura-
tion. Based on the 1D-NMR spectroscopic data for 1 (Ta-
ble 1), five degrees of unsaturation were due to eight ole-
finic carbons and a lactone group. Thus, compound 1 was 
to be bicyclic. 

Detailed analysis of the 1D-NMR data revealed that 1 
was a dihydroisocoumarin derivative, similarly to euroti-
umide A.[19] The presence of 5,8-dihydroxyisochroman-1- 
one nucleus was established by an aromatic protons [δH 

6.86 (s, H-6)], an oxygenated methine proton [δH 4.49～
4.55 (m, H-3)], two methylene protons [δH 2.66 (dd, J＝
16.8, 11.6 Hz), 3.08 (dd, J＝16.8, 3.2 Hz), H2-4], and six 
olefinic carbons signals [δC 121.4 (C-4a), 143.2 (C-5), 
123.8 (C-6), 129.1 (C-7), 154.5 (C-8), and 107.9 (C-8a)], 
one ester carbonyl carbon signal [δC 170.4 (C-1)], one ox-
ygenated methine carbon signal [δC 79.8 (C-3)], and one 
methylene carbon signal [δC 26.7 (C-4)], along with 1H-1H 
COSY correlation between H-3 and H2-4, and HMBC cor-
relations between H-6/C-4a, H-6/C-5, H-6/C-8, H2-4/C-4a, 
H2-4/C-5, H2-4/C-8a, and H-3/C-4a (Figure 2). The hy-
droxy group placed at C-8 was established by HMBC cor-  

Table 1  1H (400 MHz) and 13C (100 MHz) NMR data for 1 in 
CDCl3 

Position δH δC 
1  170.4, qC 
3 4.49～4.55, m 79.8, CH 

4 2.66, dd (16.8, 11.6) 26.7, CH2 3.08, dd (16.8, 3.2) 
4a  121.4, qC 
5  143.2, qC 
6 6.86, s 123.8, CH 
7  129.1, qC 
8  154.5, qC 
8a  107.9, qC 
1' 1.69～1.77, m; 1.85～1.92, m 34.9, CH2 
2' 1.43～1.50, m; 1.52～1.59, m 24.6, CH2 
3' 1.28～1.38, m 31.6, CH2 
4' 1.31～1.37, m 22.5, CH2 
5' 0.91, t (6.4) 14.0, CH3 
1'' 3.32, br d (7.2) 27.5, CH2 
2'' 5.28, br t (7.2) 121.2, CH 
3''  133.9, qC 
4'' 1.76, s 25.8, CH3 
5'' 1.70, s 17.8, CH3 

8-OH 10.59, s  
5-OH 4.52a  

a Overlapped signals are reported without designating multiplicity. 

 

Figure 2  Key 1H-1H COSY and HMBC correlations of 1 and 2 

relations from the proton of a hydroxy function (δH 10.59, 
s) to C-7, C-8, and C-8a (Figure 2), whereas the other hy-
droxy function assigned at C-5 was supported by the 
downshifted C-5. Furthermore, a 3-methyl-2-butenyl group 
connected to C-7 was deduced from 1H-1H COSY correla-
tion between H-1'' (δH 3.32, br d, J＝7.2 Hz) and H-2'' (δH 
5.28, br t, J＝7.2 Hz) as well as HMBC correlations be-
tween H-1''/C-6, H-1''/C-7, H-1''/C-8, H-2''/C-4'', H-2''/ 
C-5'', H-5''/C-2'', H-5''/C-3'', and H-5''/C-4'' (Figure 2). The 
existence of a pentyl group located at C-3 was supported 
by the H-3−H2-1'−H2-2'−H2-3'−H2-4'−H3-5' proton spin 
system, which was determined by 1H-1H COSY correla-
tions (Figure 2), along with HMBC cross-peaks between 
H-3/C-2', H2-1'/C-3', H2-4'/C-2', and H3-5'/C-3' (Figure 2). 
Therefore, the planar structure of 1 was established as de-
picted. 

In order to determine the absolute configuration of 1, 
quantum-chemical electronic circular dichroism (ECD) 
calculations were applied. The calculated ECD curve of 
3R-1 nicely matched with the measured one (Figure 3), and 
assigned the absolute configuration of 1 as given in Figure 
1. 
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Figure 3  Comparison of the experimental ECD spectrum of 1 
with those calculated for (3R)-1 and its enantiomer 

Compound 2 was obtained as yellow solid. The molecu-
lar formula of 2 was deduced from the negative HR- ES-
IMS ion peak at m/z 274.1070 (calcd for [M－H] － 

274.1074) to be C15H17O4N, indicating eight degrees of 
unsaturation. The 1H NMR and 13C NMR spectroscopic 
data (Table 2) revealed the presence of two methyls [δH 
1.41 (s, H3-11 and H3-12); δC 28.3 (C-11 and C-12)], two 
methenes [δH 3.59～3.64 (m, H2-15), 2.64 (t, J＝6.8 Hz, 
H2-16); δC 36.5 (C-15, 34.5, C-16)], two olefinic methines 
[δH 5.78 (d, J＝9.6 Hz, H-3), 6.42 (d, J＝9.6 Hz, H-4); δC 
132.2 (C-3, 122.5, C-4)], one oxygenated quaternary car-
bon [δC 77.7 (C-2)], two carbonyls [δC 167.2 (C-13), 173.6, 
(C-17)], an amino group [δH 7.72 (br s, 14-NH)], and a 
trisubtituted benzene ring [δH 7.59 (br s, H-5), 7.67 (br d,  
J＝8.4 Hz, H-7), 6.75 (d, J＝8.4 Hz, H-8); δC 126.5 (C-5), 
128.1 (C-6), 129.2 (C-7), 116.6 (C-8), 156.4 (C-9), 121.6 
(C-10)]. The above data suggested that 1 would be a chro-
man derivative, which was similar to N-butyl-2,2-dime- 
thylchroman-6-carboxamide,[20] except for the presence of 
a Δ3,4 double bond and the replacement of the ethyl group 
at C-16 in N-butyl-2,2-dimethylchroman-6-carboxamide 
by a carboxylic group in 2. 1H-1H COSY correlation be-
tween H-3 and H-4, and HMBC correlations between H-4/ 
C-2, H-4/C-5, H-4/C-9, H-4/C-10, H-3/C-10, H3-12/C-2, 
and H3-12/C-3 demonstrated the existence of a Δ3,4 double 
bond (Figure 2). The absence of a methyl and a methene 
proton signals [δH 0.90～0.97 (m, H3-4'), 1.25～1.43 (m, 
H2-3')] and HMBC correlations from H2-15 and H2-16 to 
the carbonyl carbon [δC 173.6 (C-17)] in 2 indicated a car-
boxylic group placed at C-16 (Figure 2). Thus, the struc-
ture of 2 was assigned as depicted and named eutypellarin 
B. 

The two known prenylated benzaldehyde derivatives (3 
and 4) were elucidated as flavoglaucin[21] and tetrahydro-
auroglaucin[21], respectively, by comparing their spectro-
scopic data with those reported in literatures. 

In addition, the free-radical-scavenging activity of 
compounds 1～4 was determined through the ABTS and 
the FRAP assays. The results showed that compounds 1 
and 4 exhibited moderate antioxidant capacities, and cor-
responding TEAC values were (0.51±0.016) and (0.76±
0.007), respectively. However, compound 3, being 1',2'-di- 

Table 2  1H NMR (400 MHz) and 13C NMR (100 MHz) data for 
2 in acetone-d6 

Position δH δC 
1   
2  77.7, qC 
3 5.78, d (9.6) 132.2, CH 
4 6.42, d (9.6) 122.5, CH 
5 7.59, br s 126.5, CH 
6  128.1, qC 
7 7.67, br d (8.4) 129.2, CH 
8 6.75, d (8.4) 116.6, CH 
9  156.4, qC 
10  121.6, qC 
11 1.41, s 28.3, CH3 
12 1.41, s 28.3, CH3 
13  167.2, qC 
14-NH 7.72, br s  
15 3.59～3.64, m 36.5, CH2 
16 2.64, t (6.8) 34.5, CH2 
17  173.6, qC 

hydrogen analog of 4, showed weak antioxidant capacity, 
suggesting that the Δ1',2' double bond is pivotal for the an-
tioxidant capacity of 4. But the mechanisms still need to be 
further investigated. Whereas, FeSO4 equivalent antioxi-
dant capacity (FEAC) values of all compounds were below 
0.5.   

3  Conclusions 
In conclusion, one new prenylated dihydroisocoumarin, 

eutypellarin A (1), and one new chromene amide deriva-
tive, eutypellarin B (2), as well as two known prenylated 
benzaldehyde derivatives (3 and 4) were obtained from the 
marine-derived fungi Eutypella sp. F0219. The structures 
of new compounds were extensively determined by HR- 
ESIMS, 1D- and 2D-NMR. The absolute configuration of 
compound 1 was elucidated by the ECD calculation meth-
od. Eutypellarins A and B are the first examples of prenyl-
ated dihydroisocoumarin derivative and chromene amide 
derivative found from the genus Eutypella sp., respective-
ly. Compounds 1 and 4 exhibited moderate antioxidant 
capacities, and their TEAC values were (0.51±0.016) and 
(0.76±0.007), respectively. 

4  Experimental section 
4.1  Instruments and reagents 

HR-ESIMS were obtained on an Agilent G3250AA LC/ 
MSDTOF mass spectrometer. 1D- and 2D-NMR spectra 
were measured on a Bruker AV-400 MHz NMR spectrom-
eter. Optical rotations were determined on an MCP 500 
modular circular polarimeter (Anton Paar GmbH) with a 
1.0 cm cell at 25 ℃. Preparative HPLC was performed on 
a Waters 2545 pump equipped with a YMC C18 reversed- 
phase column (250 mm×10 mm i.d., 5 μm) and a 2998 
photodiode array detector. For column chromatography, 
C18 reversed-phase silica gel (ODS-A-HG 12 nm, 50 µm, 
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YMC, Japan) was employed. The solvents used for column 
chromatography were purchased from Xilong Chemical 
Reagent Factory (Guangzhou, China) and the solvents used 
for preparative HPLC were purchased from Fisher Scien-
tific (America). 
4.2  Fungal material 

The fungus stain, Eutypella sp. F0219, was isolated from 
a marine sediment sample collected in the northern part of 
the South China Sea (GPS 114.6609° E, 21.5942° N) at a 
water depth of 75 m in July 2020. This fungus was identi-
fied as Eutypella genus based on the ITS region sequence 
deposited at GenBank (accession no. OL825643). The 
voucher strain is preserved at the Key Laboratory of Trop-
ical Medicinal Resource Chemistry of Ministry of Educa-
tion, College of Chemistry and Chemical Engineering, 
Hainan Normal University, Haikou, P. R. China. 
4.3  Fermentation, extraction and isolation  

Two pieces of agar plugs (5 mm i.d.) of the fungal stain 
were inoculated into 1000 mL Erlenmeyer flasks contain-
ing 400 mL of potato dextrose broth (PDB; 20% potato, 
2% glucose, 0.3% sea salt). Subsequently, flasks with the 
inoculated fungal strain were incubated on a rotary shaker 
(180 r/min) at 28 ℃ for 2 d to obtain the seed culture. 
Large fermentation was performed on solid rice medium in 
50 Erlenmeyer flasks (80 g of rice, 0.36 g of sea salt, and 
120 mL of distilled water per flask, autoclaved at 121 ℃ 
for 21 min before inoculation). Each flask was inoculated 
with 5.0 mL of the spore inoculum and incubated at room 
temperature for 28 d under static conditions. 

The fermentation material was extracted with EtOAc at 
room temperature for five times to yield an extract (29.8 
g), which was subjected to a C18 reversed-phase column 
(80 cm×6 cm, i.d.), eluted with a gradient mixture of 
MeOH/H2O (V∶V＝10∶90 to 100∶0) to afford 45 frac-
tions. Fractions 24～28 (4.5 g) were combined and further 
separated on another C18 reversed-phase column (60 cm×
2 cm, i.d.), eluted with a gradient mixture of acetone/H2O 
(V∶V＝20∶80～10∶0) to yield 75 subfractions. The 
subfraction 51 was purified by semi-preparative HPLC 
(YMC-Pack ODS-5-A, 250 mm×10 mm i.d., MeCN/H2O, 
V∶V＝60∶40) to afford compound 1 (16.3 mg, tR 38.7 
min). The subfraction 7 was subjected to preparative 
HPLC (ODS-5-A, 250 mm×10 mm i.d., MeCN/H2O, V∶
V＝70∶30) to yield compound 2 (4.1 mg, tR 27.8 min). 

Eutypellarin A (1): Pale yellow amorphous powder; 
25
D[ ]α －8 (c 0.1, CH3OH); UV (CH3OH) λmax: 196.4, 

255.4, 349.5 nm; ECD (0.7 mmol/L, MeOH) λmax (Δε): 190 
(－3.9), 206 (＋2.4), 223 (＋2.5), 231 (－1.4), 250 (－1.8) 
nm; IR (MeOH) νmax: 3367.7, 1645.3, 1456.3, 1303.9, 
1180.4, 667.4, 607.6 cm－1; HR-ESIMS calcd for C19H25O4 
[M－H]－ 317.1747, found 317.1739; 1H NMR and 13C 
NMR spectroscopic data see Table 1.  

Eutypellarin B (2): Yellow amorphous powder; 25
D[ ]α  

＋26 (c 0.16, CH3OH); UV (CH3OH) λmax: 238.8 nm; IR 
(MeOH) νmax: 3390.9, 1716.7, 1604.8, 1541.1, 1487.1, 
1367.5, 1273.0, 1203.6, 1128.4, 960.6, 902.7, 835.2, 765.7 

cm － 1; HR-ESIMS calcd for C15H16O4N [M－H] － 
274.1074, found 274.1070; 1H NMR and 13C NMR spec-
troscopic data see Table 2. 
4.4  Antioxidant capacity assay   

The antioxidant capacities of all compounds were de-
termined through accessing the scavenging abilities of free 
radicals of ABTS and FRAP, in which results were respec-
tively expressed as Trolox equivalent antioxidant capacity 
and FeSO4 equivalent antioxidant capacity. 

 
Supporting Information  HR-ESIMS, UV, 1D, and 2D 
NMR spectra of compounds 1 and 2, and the total antioxi-
dant activity methods were reported in supporting infor-
mation. The supporting information is available free of 
charge via the Internet at http://sioc-journal.cn/. 

References 
[1] Mostafa, E. R; Rainer, E. Nat. Prod. Rep. 2011, 28, 290. 
[2] Sun, L.; Li, D.; Tao, M.; Chen, Y.; Dan, F.; Zhang, W. Mar. Drugs 

2012, 10, 539. 
[3] Zhou, Y.; Zhang, Y.-X.; Zhang, J.-P.; Yu, H.-B.; Liu, X.-Y.; Lu, 

X.-L.; Jiao, B.-H. Nat. Prod. Res. 2017, 31, 1674. 
[4] Wang, Y. Z.; Wang, Y.; Wu, A. A.; Zhang, L.; Hu, Z. Y.; Huang, H. 

Y.; Xu, Q. Y.; Deng, X. M. J. Antibiot. 2017, 70, 1029. 
[5] Isaka, M.; Palasarn, S.; Lapanun, S.; Chanthaket, R.; Boonyuen, N.; 

Lumyong, S. J. Nat. Prod. 2009, 72, 1720. 
[6] Liu, J.-T.; Hu, B.; Gao, Y.; Zhang, J.-P.; Jiao, B.-H.; Lu, X.-L.; Liu, 

X.-Y. Chem. Biodiversity 2014, 11, 800. 
[7] Isaka, M.; Palasarn, S.; Prathumpai, W.; Laksanacharoen, P. Chem. 

Pharm. Bull. 2011, 59, 1157. 
[8] Liu, H. X.; Zhang, L.; Chen, Y. C.; Li, S. N.; Tan, G. H.; Sun, Z. H.; 

Pan, Q. L.; Ye, W.; Li, H. H.; Zhang, W. M. Nat. Prod. Res. 2017, 
31, 401. 

[9] Yu, H.-B; Wang, X.-L.; Zhang, Y.-X.; Xu, W.-H.; Zhang, J.-P.; 
Zhou, X.-Y.; Lu, X.-L.; Liu, X.-Y.; Jiao, B.-H. J. Nat. Prod. 2018, 
81, 1553.  

[10] Wang, X.; Sun, K.; Wang, B. Chem. Biodiversity 2018, 15, 
e1700501. 

[11] Lu, X.-L.; Liu, J.-T.; Liu, X.-Y.; Gao, Y.; Zhang, J.; Jiao, B.-H.; 
Zheng, H. J. Antibiot. 2014, 67, 171. 

[12] Zhang, L.-Q.; Chen, X.-C.; Chen, Z.-Q.; Wang, G.-M.; Zhu, S.-G.; 
Yang, Y.-F.; Chen, K.-X.; Liu, X.-Y.; Li, Y.-M. Mar. Drugs 2016, 
14, 44. 

[13] Yu, H.-B.; Wang, X.-L.; Xu, W.-H.; Zhang, Y.-X.; Qian, Y.-S.; 
Zhang, J.-P.; Lu, X.-L.; Liu, X.-L. Mar. Drugs 2018, 16, 284. 

[14] Zhang, W.; Zhu, Y.; Yu, H.; Liu, X.; Jiao, B.; Lu, X. Molecules 
2021, 26, 315. 

[15] Niu, S.; Liu, D.; Shao, Z.; Proksch, P.; Lin, W. RSC Adv. 2017, 7, 
33580. 

[16] Niu, S.; Liu, D.; Shao, Z.; Proksch, P.; Lin, W. Tetrahedron Lett. 
2017, 58, 3695. 

[17] Liao, H.-X.; Sun, D.-W.; Zheng, C.-J.; Wang, C.-Y. Nat. Prod. Res. 
2017, 31, 1640. 

[18] Zhang, Y.-X.; Yu, H.-B.; Xu, W.-H.; Hu, B.; Guild, A.; Zhang, J.-P.; 
Lu, X.-L.; Liu, X.-Y.; Jiao, B.-H. J. Nat. Prod. 2019, 82, 3089. 

[19] Chen, M.; Shao, C.-L.; Wang, K.-L.; Xu, Y.; She, Z.-G.; Wang, 
C.-Y. Tetrahedron 2014, 70, 9123. 

[20] Matta, A.; Sharma, A. K.; Tomar, S.; Cao, P.; Kumar, S.; Balwani, 
S.; Ghosh, B.; Prasad, A. K.; Van der Eycken, E. V.; DePass, A. L.; 
Wengel, J.; Parmar, V. S.; Len, C.; Singh, B. K. New J. Chem. 2020, 
44, 1371. 

[21] Fathallah, N.; Raafat, M. M.; Issa, M. Y.; Abdel-Aziz, M. M.; Bishr, 
M.; Abdelkawy, M. A.; Salama, O. Molecules 2019, 24, 4118. 

(Cheng, F.)  



<<
  /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 600
  /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 600
  /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 <>
    /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.)
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
  >>
  /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


