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RRBUSEMREFMER B eymA AR, [4R] 3AEMN E. coli = S. aureus I H ik
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Effects of common solvent concentrations on bacterial activities

CHANG Xiao-Jie XU Ying-Chao LIU Chang"
(College of Pharmacy, Jinzhou Medical University, Jinzhou, Liaoning 121001, China)

Abstract: [Objective] To investigate the effects of common organic solvents of dimethyl sulfoxide
(DMSO), acetone and ethanol on the activities of bacteria for guiding the selection of solvent and
addition of its dosage in the antibacterial test in vitro. [Methods] Consulting the results of growth curve
method, conventional antibacterial tests (disk diffusion method and broth dilution method) were used to
determine inhibitory effects of DMSO, acetone and ethanol on the bacterial strains of Escherichia coli
and Staphylococcus aureus. The changes of cell morphology after treated by these solvents were

Foundation item: Natural Science Foundation of Liaoning Province (No. 2014022037); The Startup Foundation for
Doctors of Jinzhou Medical University (No. Y2012B006)
*Corresponding author: Tel: 86-416-4673196; E-mail: liuchang_198006@163.com
Received: August 06, 2015; Accepted: December 04, 2015; Published online (www.cnki.net): December 11, 2015
ELWH: T8 BRBEEESTHNo. 2014022037); 4R ERRFAIE4 15 313415 H (No. Y2012B006)
*ETAEE: Tel: 86-416-4673196; E-mail: liuchang_ 198006@163.com
ItS BHA: 2015-08-06; 3#EX HHH: 2015-12-04; HisE%= 4k B #(www.cnkinet): 2015-12-11



1636 WA 28R Microbiol. China

studied by scanning electron microscope (SEM). [Results] When the solvent inhibitory effects on E.
coli and §. aureus were 20%, the concentration (V/V) of solvent DMSO, acetone, ethanol were 1.00%,
0.25%, 2.00% and 1.00%, 1.00%, 0.50% in the broth dilution method, respectively. For the growth
curve method, the concentration (V/V) of DMSO, acetone, ethanol were 0.50%, 1.00%, 0.50% and
1.00%, 0.50%, 0.50% when 20% inhibitory effects on E. coli and S. aureus were reached, respectively.
32% (V/V) DMSO and 32% (V/V) ethanol showed obvious inhibitory rings for E. coli, but no inhibitory
rings appeared for S. aureus in the same concentrations of studied solvents with disk diffusion method.
To compare three methods, the inhibitory effects of DMSO, acetone and ethanol were 20% while their
concentrations (V/V) all were lower than 0.5%; under this condition, effects on the viability of bacteria
were slight. SEM showed that limited solvent concentrations could decrease their effects on the growth
of E. coli. [Conclusion] To compare with DMSO and acetone, ethanol showed a stronger effect on
growth and reproduction of microorganisms. After treated with the same concentration of medicinal
solvent, liquid testing condition, such as broth dilution method and growth curve method, induced the

2016, Vol.43, No.7

stronger effect on the cells.

Keywords: Organic solvents, Antibacterial test in vitro, Growth curve method, Inhibitory effects
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WS AR NIRRT A CBE, i QBN 2k
BERFRL) M5910°0 32% ., 16%. 8%. 4%, 2%. 1%.
0.5%. 0.25%. 0.125%, %5 10 L MR, LIZE
PRKACE: 21, AE 37 °C. 120 t/min 557 20 h J5H
¥, UL MH B3R5 FZ 1, T 600 nm FllE
FnOLRE, REAXOIHEMER, ik EExt
E. coli LMW, 25 RPN ELF DMSO Xt E.
coli TEYERFZMREIN J7ik R £

VA RGT 20 B 5 1 A S A R 2R T (%) s
BT (%) = A=A,

Horp 1 AREZ AR R R 4
Rz IR RO s A ARRARIREEZ
FIVER T BRI R

LR 7 B 40 1 22 DMSO | L BT i %ot

%100 (1)

S. aureus T VERZ W B SL 5 A 9R[A] E. coli 3 AN
s

RIS BIIEE . UL E. coli WA, BUSILE
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Table 1 Effect of different concentrations of ethanol, acetone and DMSO on the absorbance values of E. coli and S. aureus

e g Z B Ethanol PR Acetone DMSO 25 Blank
(Coreent o) E. coli S. aureus E. coli S. aureus E. coli S. aureus E. coli S. aureus

0 0.707 0.395 0.674 0.404 0.677 0.406 0.681 0.421
0.125 0.688 0.381 0.594 0.394 0.668 0.388 0.573 0.413
0.25 0.657 0.333 0.539 0.359 0.652 0.371 0.689 0.409
0.5 0.647 0.314 0.478 0.341 0.612 0.353 0.666 0.406
1 0.638 0.221 0.413 0.325 0.527 0.327 0.675 0.398
2 0.444 0.116 0.222 0.142 0.467 0.144 0.676 0.412
4 0.280 0.083 0.095 0.105 0.283 0.118 0.680 0.424
8 0.033 0.045 0.040 0.066 0.014 0.102 0.669 0.391
16 0.059 0.053 0.065 0.075 0.007 0.071 0.672 0.382
32 0.184 0.092 0.427 0.221 0.006 0.001 0.674 0.385
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El1 FRKERZE. AEFZBREITR S5 KHTEA)IEE & EEKEB)RMEIER
Figure 1 The inhibitory effects of different concentrations of ethanol, acetone and dimethyl sulfoxide (DMSO) on
E. coli (A) and S. aureus (B)

B2 AREKEAELZ 20 h B35 KT ERZZSRIFZAE(S 000x)
Figure 2 The effects on the morphology of E. coli after treated by different concentrations of acetone at
20 h incubation time (5 000x)
E: A: ERBWER E. coli X355 B: 8%WNMINEAG E. coli BIIEZS; C: 32%WEINE G IHRILA.

Note: A: The morphology of normal E. coli; B: The morphology of 8% acetone treated E. coli; C: The morphology of 32% acetone

treated E. coli.

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



1640

A% B4R Microbiol. China

2016, Vol.43, No.7

FIH R AR X N B9 24 5 9 B2 (Inhibitory concentration,
IC), #5513 2 F15% 3. DMSO X E. coli 1) ICyy.
ICso F1 ICoo 4351 1.00% ., 3.00%F1 7.00%, X S.
aureus ) ICyy. ICso 1 ICo0 7351120 1.00% . 3.00% .
16.00%; ZEEXT E. coli It ICy. ICso F11 ICoo 53511
2.00%. 3.00%F 7.00%, Xt S. aureus W ICyy. ICs
H1 ICo0 23911 H 0.50% . 1.50% . 8.00%; INERXT E. coli
(1) IC50 ICs0 Fll ICo9 5331124 0.25% . 1.50%7F1 6.00%,
Xt S. aureus B ICxo. ICso F1 ICoo 53510 1.00% .
3.00%. 8.00%.

MR R 23 A 2= R, 25 R Y
VIR A RAR T, HAERR 1%-50%"20, i

6% 10%53-551 K LB AT DMSO 7E A 17 Bkl i
24 it fee/ NIV TR R B R 1) PR 2 (AR S
ZEH FIRZELH DMSO BRI E. coli
ARIEAE 50%—90% R 90% I, X258
SR AR, A T IR, BT
BT AR RRSEES, #Y DMSO., LB
i FH e B (IR L) 43 5IIE T 1.00% . 0.50% Fll
0.25%, BRI HIA DS AR I RE T 20%, 7]
TG JE 2R S I B AR

2.1.2 HRRETHECE: BFOZis . RSy E
e, filn. KT 8%AY B AN B 75 R A5 1
FREF G A R DTEE, 5UREEM ML, AN

F2 WHHBE. KR BUEFIEREZEENE R AIISFIX KB EE R0

Table 2 Application of the broth dilution method, disk diffusion method and growth curve method to determine effects of
common organic solvents on bioactivities of E. coli cells

- RV AR RUE R NIITEERER
! Broth dilution method (%) Disk diffusion method (mm) Growth curve method
Solvents =20%. %
ICao ICsy  ICo s I R (=20%, %)

N Acetone 0.25 1.50 6.00 = = 0 1.00
ZEE Ethanol 2.00 3.00 7.00 - 8 = 0.50
ZHFEEAR 1.00 3.00 7.00 = 7 = 0.50
Dimethyl sulfoxide (DMSO)
KA hRA A 35 — =
Ceftriaxone sodium
EETK - _ 0

Deionized water

R3 WAHBE. KR BUEFERKBZEZONERAEISTN ERCAHKEE LD

Table 3 Application of the broth dilution method, disk diffusion method and growth curve method to determine effects of
common organic solvents on bioactivities of S. aureus cells

- AR AR P EOE NI EER7R
ul Broth dilution method (%) Disk diffusion method (mm) Growth curve method
Solvents =20%. %
1Cy ICsg 1Cq S i R ( B 0 0)
NER Acetone 1.00 3.00 8.00 = = 0 0.50
4T Ethanol 0.50 1.50 8.00 — — 0 0.50
ZHIFEEAR 1.00 3.00 16.00 = = 0 1.00
Dimethyl sulfoxide (DMSO)
ST HhRA A 26 - -
Ceftriaxone sodium
EETK - _ 0
Deionized water
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(& 3F-5), R4 CLSI MUERFRE, RIT4EH T
BOLAGIN 19 25 VA7 DMSO . ZBERWR AR T 32%
HEXT E. coli W43 2EEHEMES N, TR BEIRT 32%
RN E. coli A K ICMIHIFER .

[FIRE, 409 HOESH TR DMSO. LB
FINTER XA 2% FCBHME AR S, aureus FOTEPERZIA o 40
Kl 4 fs, Sk iisan ey BHM IR, HAM R A B
o4 23 mm—26 mm, 4 CLSI B ipRifE, IHRh
S MBI HA2>21 mm REUR, BTl RITM S.
aureus J&T X LA M ENEBURAI BRI BE ,  BAMEXTRE 2
BT KRR TCI A= . 0-32% N ER(E 4A .
4B). 0-32%Z (Kl 4C, 4D), 0-32% DMSO (I
4E . 4F)4CR BITCH AT PR AR o ARYE CLSI e
FRIE, SRAACR P ORI K DMSO . JEE
FIPR R B e AT 32% %) S, aureus WS35 E5EH TG
MvER.

| dp——

B 3 TRIKEMHEINA. B). ZE(C. D)FIZHET
W(E. F)XI KRBT EEIEIR

Figure 3 The inhibitory ring of different concentrations of
acetone (A, B), ethanol (C, D) and DMSO (E, F) for E. coli
HE: A 1-5: 0-1%NEITMER 745 B: 1-5: 2%32%N
BB IR =45 C: 1-5: 0-1%ZBEJGIRIF 4 ; D: 1-4:
2%-16% B2k, 52 32%Z =4 8 mm I E3F; E:
1-5: 0-1% _HHEWMTMEIHR "4 F: 1-4: 2%-16%_H
ST EIAT=4, 52 32% I EWH=4: 7 mm MHR. 6.
PR JE S A AR S A 32 mm—35 mm TR IE.

Note: A: 1-5: 0—1% acetone could not induced inhibitory ring for
E. coli; B: 1-5: 2%—32% acetone could not induced inhibitory ring
for E. coli; C: 1-5: 0—1% ethanol could not induced inhibitory ring
for E. coli; D: 1-4: 2%—16% ethanol could not induced inhibitory
ring for E. coli, 5: 32% ethanol induced 8 mm inhibitory ring for E.
coliy E: 1-5: 0—1% DMSO could not induced inhibitory ring for E.
coliy F: 1-4: 2%—16% DMSO could not induced inhibitory ring for
E. coli, 5: 32% DMSO induced 7 mm inhibitory ring for E. coli. 6:
Ceftriaxone sodium induced 32 mm—35 mm inhibitory ring for E.
coli as positive control.
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4 AREIREMAEA. B). ZE(C. DFI—HET
WE. HYEEBEHRKE~EMIIEIR

Figure 4 The inhibitory ring of different concentrations of
acetone (A, B), ethanol (C, D) and DMSO (E, F) for S.
aureus

e A 1-5: 0-1%NERTCIE R4 B: 1-5: 2%-32%M
BRJCIEE2E; C: 1-5: 0-1%Z B M@ =4 ; D: 1-5:
2%-32% L TANBEERT=4; B: 1-5: 0-1% - F WA TCHI B
Wreds Fr 1-5: 2%-32% ISR~ 4E. 6. FAYE
X B8 S A AR NP2 A 23 mm—26 mm FI B IR

Note: A: 1-5: 0—1% acetone could not induced inhibitory ring for S.

aureus; B: 1-5: 2%—32% acetone could not induced inhibitory ring
for S. aureus; C: 1-5: 0—1% ethanol could not induced inhibitory
ring for S. aureus; D: 1-5: 2%—32% ethanol could not induced
inhibitory ring for S. aureus; E: 1-5: 0—1% DMSO could not
induced inhibitory ring for S. aureus; F: 1-5: 2%-32% DMSO
could not induced inhibitory ring for S. aureus. 6: Ceftriaxone
sodium induced 23 mm—26 mm inhibitory ring for S. aureus as
positive control.
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Figure 5 The effects of different concentrations of acetone, ethanol and DMSO on the growth curve of
E. coli (A, B, C) and S. aureus (D, E, F)
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Figure 6 The effects of DMSO, acetone, ethanol on the morphology of E. coli at 20 h and 30 h incubation times (10 000x)
TE: A: 1% DMSO fEH 20 h KIGFFEIES; B: 1%MEIER 20 h KIBFFRIEZS; C: 1%ZEAEH 20 h KIGFTFHEIEL; D: 1% DMSO
TERI 30 h KIGFFRIEZS: E: 1%AEWER] 30 h RIGFFEIELS; F: 1%ZEAEH 30 h KB HRIEZ.

Note: A: The morphology of 1% DMSO treated E. coli at 20 h; B: The morphology of 1% acetone treated E. coli at 20 h; C: The morphology
of 1% ethanol treated E. coli at 20 h; D: The morphology of 1% DMSO treated E. coli at 30 h; E: The morphology of 1% acetone treated E.

coli at 30 h; F: The morphology of 1% ethanol treated E. coli at 30 h.

S. aureus WA AN HIME HZ g5, 4 DMSO
VREE>10%K}, A G/ g s ;. 24 DMSO %
FE R 32%H0}, XF S. aureus WARA A SE ] o £
R ANTE ™ 2 /NT 20% 401 2R (1C50) , PTG A2 251
SEYS T ERA FE ()R, AT ZmE RG240 TR A
2.2 3MAERTFENARBTN SR E KN
B4R LI

WM R . AR HOR A AE K th 253l
BT DMSO . ZEEFINERXT E. coli J2 S.
aureus W2, 255 F3R 2 FIFk 3, bk
W, SEE . EFEABIRE RN, 25 AR
YERRCRA AR, PR, 25 s RIS A il
TRtk P R N AR s ELAAR 2 B S B 1Y) S AR T, AT
—HETE

CIRTES
FUAT, RIRZGHIA RN SO B AL £

Py 7 LA TR T P R T 3 500 o A o B 32 e
IR RERE T OE , JFES— G, DU &
R R IR AR AR E. coli FIHE > [
PERC RN S. aureus YRR, RN
MR . AR HOE AA K R TE 2 5 %% 3 Bl
TLZ5 %5 DMSO . P R R X S 56 A ok 11 52
M), T A TR 24 ) SRR S 0 v i ) A 2 R )
LR R 2% . LA R . AR &
T, DMSO. ZPTPA R X S 36 R e ™= A e e
FEM, R RS VER], HAERIALSI AT ae 5%
FUREARN MRS EL 57, 184 200 L o A i A T 81 K
B An iR E A A P, 3 FPiAF] DMSO, 21
RPN T P P R 9 B2 (IR G ) 43 BIFE 0.5% AR
B, VARG PR I P 2200 o > P R T 5 T 4
W FE (TR L) >8%IT, #7115 MH 557 AN RETR TS
I, SEURBAMERI RS @

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



RN ARSI TSI B AT BILIA 0 Xk 20 B 135 P )

Wi S Heg e fi P PR

1645

SR, R SA YL E R —Em ),

WSRO RE , BRI T R
IR IRMAERE S TFRAANET , BNt 805,
SEHHRE T W L EER DMSO X RIAFF A HA TS
VR, MBI . rhen] 0L, A HLEAR)
Xt 24 I8 T AR (T PEAE S A — & 5,

FOE MR SRR | AT HITNEA K, 1E
FLAA S 56 3 At r AR B 5 P ot ZEHEARCE (A M
TR SR BT A LI R ARSI D70k, IR
AP R RIREE , LA NHO S AR A 2

2 % 3 Wk

(1]
(2]

(3]

[4]

(5]

(6]

(7]

(8]

[9]

Kollef MH, Fraser VJ. Antibiotic resistance in the intensive care
unit[J]. Annals of Internal Medicine, 2001, 134(4): 298-314
Nuermberger EL, Bishai WR. Antibiotic resistance in
Streptococcus pneumoniae: what does the future hold?[J].
Clinical Infectious Diseases, 2004, 38(S4): S363-S371

Zhou N, Zhang JX, Fan MT, et al. Research progress in
antimicrobial susceptibility tests and their applications in
bacteria[J]. Science and Technology of Food Industry, 2012,
33(9): 459-464 (in Chinese)

JE T, kAR, BRI, S5 A 25 BURE SE IR T R R AY
HERE[T]. Ehh TR, 2012, 33(9): 459-464

Zhang HR, Meng SX, Cao J, et al. Antibacterial mechanisms of
endophytic fungi from Gynostemma pentaphyllum on
Escherichia coli[]]. Microbiology China, 2015, 42(1): 157-162
(in Chinese)

sRE, wRA, WA, . QRN B ETORIB T E ST
FHLHRIBITTELT]. SR, 2015, 42(1): 157-162

Li XF, Hu LX, Zhang WX, et al. Extraction and antimicrobial
activity of the volatile oil from Radix echinopsis[J]. Chinese
Journal of Pharmaceuticals, 2014, 45(2): 124-125 (in Chinese)
ZER, AR, AR, & BN R MR T2
FANETR L. P EEZ T, 2014, 45(2): 124-125
Zhang S, Xu YH, Zhang JB, et al. Composition analysis of
volatile oil from different Ocimum basilicum Linn. By GC-MS
and  antimicrobial  activity[J].  Chinese  Journal of
Pharmaceuticals, 2011, 42(6): 419-422 (in Chinese)

SR, PR, SRHDE, SF. A FR IS B K s i
GC-MS LB KA RIE L], T EBEZ Tk, 2011,
42(6): 419-422

Liu SW, Xu YX, Zheng YL. Effect of the ethanol extract of
Forsythia suspensa (Thunb.) Vahl. on the growth curve of
bacterium[J]. Journal of Anhui Agricultural Sciences, 2007,
35(24): 7383-7384,7387 (in Chinese)

XIHEE, fRHEEE, KK R. G OB B X g0 AR K i 4
HISSIRT]. BRI, 2007, 35(24): 7383-7384,7387

Liu AJ, Li HY, Wang YX, et al. Antimicrobial on Escherichia
coli activities of polysaccharide from walnut kernel pellicle[J].
Modern Food Science & Technology, 2011, 27(1): 29-31 (in
Chinese)

XL, g, EREE, 55 BBRN R 2 AT i
BIBFFET]. BACE AR RNE, 2011, 27(1): 29-31

Wang YL, Wang M, Shen YB, et al. Effect of organic solvents
on the cell membrane of Escherichia coli[J]. Journal of Tianjin
University of Science & Technology, 2008, 23(4): 40-43,48 (in
Chinese)

EK IR, EMH, K, S A HLE R AT A AR Y
R[], REPHER A4, 2008, 23(4): 40-43,48

[10]

[11]

[12]

[13]

[14]

[13]

[16]

[17]

[18]

[19]

[20]

[21]

Dong YY, Lei BL, Ma J, et al. Influence of cosolvents on
Photobacterium phosphoreum toxicity test[J]. Journal of
Chemical Industry and Engineering (China), 2006, 57(3):
636-639 (in Chinese)

R, A, D, A BRI RO A Y R
HSZIRT]. AL T244R, 2006, 57(3): 636-639

Liu ZB, Xu YQ, Zhang ZY, et al. Studies on toxicity and clinical
application of cryoprotective agent dimethyl sulfoxide
(DMSO)[J]. Journal of Chinese PLA Postgraduate Medical
School, 1990, 11(1): 31-34 (in Chinese)

XWVEK, BORT, sk, 55, WOy R LTI p
RN R R SE ). o N R I A 2 I A2 B o
R, 1990, 11(1): 31-34

Liu L, Yu X, Liu WD, et al. Antimicrobial activity of acetone
extract from kadsura longipedunculata fruit on food
deterioration bacteria[J]. Journal of Chinese Institute of Food
Science and Technology, 2012, 12(11): 104-108 (in Chinese)
XUWE, TH0, XIS, . IR N AR & 58
Y AIHIE D], A E AR, 2012, 12(11): 104-108
Zhang YB, Guo Y. Study on extracting essential oils from star
anise by three methods and their antimicrobial activity[J].
Journal of Dezhou University, 2012, 28(2): 1-8 (in Chinese)
SRR, SR, = RO IR A T RS I S PR MR
FE[I]. FEM2EBEAR, 2012, 28(2): 1-8

Li CQ, Zhao L, Yang YT, et al. Antimicrobial activity of Salvia
miltiorrhiza and different processed products[J]. Chinese
Traditional Patent Medicine, 2011, 33(11): 1948-1951 (in
Chinese)

AW, Bk, T, F PSR RO R R A
PURIEPERFFE[0]. s, 2011, 33(11): 1948-1951

Sikkema J, de Bont JAM, Poolman B. Mechanisms of
membrane toxicity of hydrocarbons[J]. Microbiological
Reviews, 1995, 59(2): 201-222

Hu JR, Jiang H, Li XX. Study on three non-water-soluble
solvents influencing of inhibitory activity in antibacterial test[J].
Western Journal of Traditional Chinese Medicine, 2013, 26(11):
30-31 (in Chinese)

R, e, e, SR EHEKE R AR X I
BSCRARZNRT]. DY ERZY, 2013, 26(11): 30-31

Li W, Song XB, Xi LP. Comparison of the sensitivities of
different methods in drug susceptivity test and screening of
cosolvent[J]. Lishizhen Medicine and Materia Medica Research,
2010, 21(8): 2062-2064 (in Chinese)

B0, R, AR 2P R N R 75k R AU
L A R B i R A O B [0, WEES RIS R 25, 2010, 21(8):
2062-2064

Clinical and Laboratory Standards Institute. M100-S22,
performance standards for antimicrobial susceptibility testing:
twenty-second informational supplement[S]. Wayne, PA:
Clinical and Laboratory Standards Institute, 2012

Zheng CP, Quan MP, Kang LN, et al. Study on the antibacterial
activity and its mechanism of acetone extract from Rubia
cordifolia[J]. Science and Technology of Food Industry, 2015,
36(9): 116-119 (in Chinese)

AN, AL, BEFIIR, 55, V6PN RGO 0 I T
WU BTFFET]. &5 Tk B, 2015, 36(9): 116-119

Liu RQ, Cui GF, Guo QH, et al. Recent progress of dimethyl
sulfoxide on antimicrobial activity[J]. Journal of Xinxiang
Medical College, 2012, 29(11): 878-880 (in Chinese)

XA, #OCE, WA, 5. AT IITE E o
JEI]. # % BEEBisadR, 2012, 29(11): 878-880

Xiong HP, He GQ, Yang WL, et al. Study on the antimicrobial
effect of the extracts of Ampelopsis grossedentata[J]. Journal of
Chinese Institute of Food Science and Technology, 2004, 4(1):
55-59 (in Chinese)

RERESF, (TIPS, Ahn, &% Wi e 4 5 By a1
FIDFFEI]. o E B A=A, 2004, 4(1): 55-59

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn




<<
  /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


