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One of the major constraints in the progress of livestock
sector in India is shortage of feed and under performance.
In order to meet the future projections (Dikshit and Birthal
2010), country has to explore alternative feed resources.
Oil from the seeds of Jatropha curcas L. (Jongschaap et al.
2007) are used for industrial production of biodiesel and it
is estimated that 33 million tonnes of oilseed meal (OSM)
is available as byproduct (Ramchandran et al. 2007).
Jatropha seed meal (JSM) can be obtained by
decortications, grinding and de-fattening of Jatropha seeds
which contains about 58–62% crude protein and amino acid
profile comparable to soybean meal apart from good
proportion of carbohydrates (Makkar et al. 1998). Despite
good nutrient profile of Jatropha OSM, presence of toxic
substance (phorbol esters) and anti-nutritional substances
(lectin, phytic acid, saponins and trypsin inhibitors) restricts
its use in animal feed production (Makkar et al. 2008).
Makkar and Becker (1999) reported that phorbol esters are
major concern for the ill-effects of JSM rather than other
factors which are present at tolerable levels. The

concentration of phorbol esters is the major distinction to
demark toxic and non-toxic varieties of Jatropha.
Consequently, it can be assumed that proper detoxification
of phorbol esters can make JSM safe and potential feed for
livestock. The objective of present study was to evaluate
the effect of inclusion of different level of detoxified
Jatropha meal (DJSM) on feed intake, nutrient utilization,
microbial nitrogen supply and growth in lambs.

MATERIALS AND METHODS

Experiment, animals and diets: The experiment was
conducted at animal experimentation shed of Division of
Animal Nutrition, ICAR-Indian Veterinary Research
Institute, Bareilly (Latitude 28°.40 N, longitude 79°.43 E
and Mean sea level 237.44), India. Growing lambs (24) of
4 month age and mean BW of 15.76±1.92 kg were randomly
allocated to 4 groups i.e., control group (CG) without
detoxified Jatropha meal (DJSM) but soybean meal (SBM)
as protein source and SBM was replaced with DJSM in
treatment groups (TG) on iso-nitrogenous basis by 12.5%
(T1), 25% (T2) and 37.5% (T3). Ingredient composition of
concentrate supplement fed to CG and TGs is detailed in
Table 1. All the lambs were dewormed prior to experiment
and reared under uniform managemental conditions for
period of 180 days.
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ABSTRACT

The study assessed the effect of dietary supplementation of detoxified Jatropha meal (DJM) on feed intake,
nutrient utilization and growth performance of lambs. Growing lambs (24) of similar age and body weight (15.76±1.92
kg) were selected for this study. The experimental lambs were allocated in four groups i.e. control group (CG)
without DJM and replacing soybean meal (SBM) of CG with DJM on iso-nitrogenous basis in treatment groups
(TG) by 12.5% (T1), 25% (T2) and 37.5% (T3). The feeding cum growth trial was conducted for a period of 180
days. The intake of dry matter (DM), organic matter (OM) and digestibility coefficients of DM, OM, CP, NDF and
ADF were comparable between CG and TGs. Nutrient intake, DCP, TDN, Nitrogen (N) intake, excretion and
retention were comparable between CG and TGs. Replacement of SBM with DJM even up to 37.5% did not show
any significant impact on urinary excretion of total purine derivatives (PD), creatinine (C) and their ratio. Microbial
N synthesis (g/d) and efficiency of microbial N synthesis of CG were comparable irrespective of DJM%. The
initial and final body weights (BW) of lambs between CG and TGs were also comparable. Total BW gain (kg),
average daily gain (ADG; g d-1) and feed conversion ratio (kg DM/kg gain) by lambs did not differ significantly
between CG and TGs. The study concluded that SBM in the diet of lambs could be replaced by DJM up to 37.5%
without any adverse impact on nutrient intake, digestibility, rumen microflora and growth of the lambs.
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All the lambs were housed in well ventilated shed having
provision for individual feeding. Concentrate supplement
(CS) for respective groups was offered daily in the morning
at 9.30 AM to meet the nutrient requirements of lambs for
maintenance and growth as per Kearl (1982). All the lambs
were offered a basal diet of wheat straw ad lib. and 100 g
green oat fodder as source of vitamin A. Fresh water was
offered ad lib. twice daily. Initial and final BW was recorded
at fortnightly interval by averaging two measurements on
consecutive days before feeding and watering. Feed refusals
were collected, weighed, and recorded daily before the next
feeding to quantify DM intake (DMI). The ration schedule
was adjusted fortnightly after recording the body weights
of each animal.

Digestion trial and chemical analysis: A metabolism trial
for 6 d was conducted after 120 days of feeding the
experimental diets to assess the nutrient intake, digestibility
and nitrogen (N) retained. Daily faeces and urine voided
(24 h) by each lamb were measured for 6 d at 7.00 AM,
thoroughly mixed and a part of fecal sample of 10% from
each lamb was sprayed with 10% (w/v) sulfuric acid (to
prevent ammonia loss) and kept for N analysis by Kjeldhal
procedure (AOAC 2000) while other part was dried in a
forced-air oven at 55°C for at least 72 h, and ground in a
Wiley Mill to pass through a 1 mm screen for subsequent
analyses of OM, CP, ether extract, NDF and ADF (AOAC
2002). Dietary samples of offered and refusals were also
pooled during the trial for chemical analysis.

Urinary PD including allantoin, uric acid, xanthine and
hypoxanthine were quantified separately by the colorimetric
method of Chen and Gomes (1995). Estimation of urine
creatinine was done by the method of Folin and Wu as
described by Hawk et al. (1976). The microbial nitrogen
(N) synthesis in rumen was calculated mathematically
(Chen and Gomes 1995, IAEA 1997).

Statistical analysis: The results obtained were subjected

to analysis of variance using SPSS software (v11.0) and
treatment means were ranked using Duncan’s multiple range
tests. Significant variance between treatments were
measured at P<0.05. Statistical analyses were carried as
for the procedures of Snedecor and Cochran (1994).

RESULTS AND DISCUSSION

Feed intake, digestibility and growth: CP content of CSs
was 20% (Table 1) usually recommended for supplementary
feeds to be used for efficient feed utilization and which can
sustain optimum growth rate by lambs on straw based diets
(Tripathi et al. 2001). Replacement of SBM by DJSM did
not change CP% in CS since both OSM had comparable
CP contents. The chemical composition of oat green and
wheat straw used in the experiment was comparable with

Table 1. Ingredients and chemical composition of feeds without
detoxified Jatropha seed meal (DJSM)

Attribute Dietary treatment Green Wheat

CG T1 T2 T3 oat straw

Ingredients (%)
Maize 25 25 25 25 - -
Wheat bran 50 50 50 50 - -
Deoiled soybean 22 19.2 16.4 13.6 - -

meal
DJSM* 0 2.8 5.6 8.4 - -
Mineral mixture 2 2 2 2 - -
Common salt 1 1 1 1 - -
Chemical composition (% DM basis)
OM 92.56 91.75 91.62 91.42 92.5 94.08
CP 20.32 20.72 20.46 20.14 8.56 3.38
Ash 7.44 8.25 8.38 8.58 7.50 5.92
NDF 37.26 34.26 34.29 34.20 70.18 85.40
ADF 11.65 11.40 11.43 11.71 41.09 57.92
Phorbol esters Nil Nil Nil Nil - -

*Detoxified Jatropha meal

Table 2. Effect of feeding graded levels of DJSM on intake and
nutrient utilization, growth and feed conversion ratio in lambs

Attribute Treatment SEM P-value

CG T1 T2 T3

Body weight 19.46 18.12 18.83 17.26 1.570 0.881
(kg)

Metabolic 9.08 8.66 7.76 8.82 0.817 0.867
size (kg)

DM intake
gd-1 665.37 656.76 697.26 600.99 28.39 0.711
gkg-1W0.75 72.51 75.95 76.24 72.67 1.060 0.456
OM intake
gd-1 621.80 611.80 649.15 558.50 25.32 0.704
gkg-1W0.75 67.00 69.84 72.07 66.49 0.900 0.088
Digestibility coefficient
DM 56.96 54.98 55.03 55.08 1.080 0.658
OM 59.69 58.21 57.94 58.40 1.070 0.752
CP 64.13 67.25 64.73 66.36 0.970 0.136
NDF 55.27 53.01 53.25 52.10 1.010 0.261
ADF 48.62 47.08 47.18 44.73 1.380 0.344
Nutrient intake (gkg-1W0.75)
DOM 40.43 41.64 42.92 43.85 3.075 0.171
TDN 41.98 42.68 43.80 40.62 0.932 0.171
DCP 4.74 5.10 5.02 4.97 0.105 0.147
Nutrient density (%)
TDN 58.55 56.94 56.64 56.98 3.352 0.662
DCP 6.62 6.80 6.49 6.97 0.132 0.151
Body weight (kg)
Initial BW 16.52 15.52 15.51 15.51 1.83 0.985

(kg)
Final BW 27.66 26.88 27.01 26.33 2.27 0.965

(kg)
Total BW 11.14 11.35 11.50 10.81 0.94 0.965

gain
ADG (g d-1) 61.88 63.09 63.89 60.09 5.22 0.961
Voluntary feed intake (g d-1)
Concentrate 335.09 323.53 323.29 308.16 30.71 0.264
Oat green 21.2 21.2 21.2 21.2 0.00 -
Wheat straw 326.12 349.09 349.66 311.97 32.28 0.015
Total 682.41 693.83 694.16 641.33 67.44
FCR 11.37 11.13 11.09 11.07 0.87 0.962

*After 180 days. ADG, average daily gain; FCR, feed
conversion ratio (kg DMI/kg gain).
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the values reported by earlier workers (Patra et al. 2006,
Dey et al. 2008, Pathak et al. 2013).

Daily intake (gd-1, g-1kgW0.75) of DM and OM did not
differ significantly among treatment groups. The
digestibility coefficients of DM, OM, CP, NDF and ADF
were comparable between CG and TGs. DCP and TDN was
also comparable between CG and TGs (Table 2). DMI
(72.5–76.0 g/kg W0.75) of lambs observed in this study was
within the suggested range (Kearl 1982) suggesting equal
palatability of control and test diets. Phorbol esters are
principle secondary plant metabolite in Jatropha meal which
are toxic and clinical signs include inappetite and gastro-
intestinal irritation leading to diarrohea (Ahmed and Adam
1979). Many workers reported negative effect on feeding
Jatropha curcas on palatability, DMI and nutrient utilization
because of unpleasant smell, taste, texture and high
concentration of phorbol esters (Makkar et al. 1998, Belewu
et al. 2010, Pasaribu et al. 2010, Berenchtein et al. 2013).
However, in the present study, phorbol esters were
completely removed by detoxification process to reduce
its negative effects.

Nitrogen (N) balance and microbial N supply: The daily
N intake and its faecal or urinary excretion did not differ
significantly (P>0.05) between CG and TGs irrespective
of level of DJSM (Table 2). N retained (g d-1) by the lambs
in CG and TGs were comparable. Kasuya et al. (2013) also
observed comparable N balance and biological value in
Alpine goats given diet having bio-detoxified (P. ostreatus)
Jatropha seed cake.

The absence of any detectable adverse effect on the
health of experimental animals (nutrient intakes in terms
of DCP and TDN) suggested that replacement of SBM with
DJSM did not affect plane of nutrition. Abd El-Rahman et
al. (2011) fed goats with 10, 20 and 30% (JSM) replacing
cumin seed meal and found analogous TDN in all
experimental rations and slightly higher DCP with
increasing level of JSM.

The urinary excretion of allantoin, xanthine,
hypoxanthine, uric acid, total PD, creatinine and PD:C ratio
was comparable between CG and TGs. PD absorption
(mmol d-1), microbial N synthesis (gd-1) and efficiency of
microbial N synthesis were also not significantly different
between CG and TGs (Table 4). In the present study, the
excretion of purine derivatives in the urine of growing lambs
was inconsistent with the results of Chen and Gomes (1995).
Efficiency of microbial N synthesis observed in this study
was within the reported range of 10–70g N/kg DOMR (Van
Nevel and Demeyer 1977, Dey et al. 2008).

Growth and feed conversion efficiency (FCE): The
fortnightly BW changes by lambs under different dietary
treatments are depicted in Fig. 1. The initial BW (kg), final
BW (kg), total gain (kg) and ADG (g d-1) were comparable
between CG and TGs irrespective of level of DJSM.
Similarly, FCE (kg DM/kg gain) by lambs did not differ
significantly (P<0.05) irrespective of dietary treatments
(Table 5).

Study concluded that soybean meal could be replaced

with detoxified Jatropha meal up to 37.5% in lamb’s diets
with comparable growth, feed intake, nutrient digestibility,
feed conversion efficiency and N retention and microbial
protein synthesis in rumen.

Table 3. Effect of feeding graded levels of DJM on N-retention
and urinary excretion of purine derivatives and microbial N

supply to lambs fed on DJSM by lambs

Attribute Treatment SEM P value

CG T1 T2 T3

N-intake (gd-1)
Total 11.01 10.63 11.21 10.14 0.865 0.967
g kg-1 W0.75 1.17 1.22 1.22 1.21 0.031 0.505
N-excretion (gd-1)
Faeces 3.99 3.47 3.95 3.44 0.372 0.688
Urine 4.32 4.44 4.21 4.11 0.380 0.942
Total 8.99 7.98 6.86 7.53 0.972 0.850
N-retention
gd-1 2.70 2.71 3.04 2.58 0.350 0.815
% of intake 24.54 25.52 27.20 25.24 2.212 0.860
% of Abs. 38.17 37.76 41.86 37.92 2.910 0.735
Urinary excretion of PD (mmol d-1)
Allantoin 4.61 4.48 4.4 4.53 0.015 0.095
Uric acid 0.21 0.23 0.21 0.2 0.15 0.430
Xanthine 0.26 0.5 0.75 0.3 0.07 0.160
Hypoxanthine 0.25 0.46 0.28 0.17 0.13 0.321
Total 5.14 5.66 5.46 5.02 0.9 0.442
Creatinine 1.39 1.38 1.3 1.25 0.08 0.412
PD:C 3.84 2.78 2.83 3.54 0.13 0.234
PD Absorption 5.79 6.37 6.26 5.68 0.90 0.974

(mmol d-1)
Microbial N 4.21 4.63 4.55 4.13 0.75 0.944

supply (gN d-1)
Efficiency of microbial nitrogen synthesis
gNkg-1 12.41 13.02 12.26 14.41 4.07 0.852

DOMI
gNkg-1 16.54 17.36 16.35 19.22 3.33 0.952

DOMR

Fig. 1. Effect of feeding DJM on fortnightly body weight changes.



348  PATIL ET AL. [Indian Journal of Animal Sciences 87 (3)

92

ACKNOWLEDGEMENT

The authors are thankful to Director, IVRI, Izatnagar,
for necessary facilities provided to complete this study
successfully in time. Financial assistance provided by DBT,
New Delhi, is duly acknowledged.

REFERENCES

Abd El-Rahman H H, Abedo A A, Salman F M, Mohamed M I
and Shoukry M M. 2011. Partial substitution of cumin seed
meal by Jatropha meal as a potential protein source for feed.
African Journal Biotechnology 10(68): 15456–461

Chen X B and Gomes M J. 1995. Estimation of microbial protein
supply to sheep and cattle based on urinary excretion of purine
derivatives - an overview of the technical details. Occasional
Publication. 1992. Internal Feed Resources Unit. Rowett
Research Institute, Aberdeen, UK.

Ahmed O M M and Adam S E I. 1979b. Toxicity of Jatropha
curcas in sheep and goats. Research in Veterinary Science 27:
89–96.

AOAC. 2000. Official Methods of Analysis, Association of
Official Analytical Chemists, 16th edn, Washington DC, USA.

Becker K and Makkar H P S. 2008. Jatropha curcas: A potential
source for tomorrow’s oil and biodiesel. Lipid Technology 20:
104–07.

Belewu M A, Belewu K Y and Ogunsola F O. 2010. Nutritive value
of dietary fungi treated Jatropha curcas kernel cake: Voluntary
intake, growth and digestibility coefficient of goat. Agriculture
and Biology Journal of North America 1(2): 135–38.

Berenchtein B, Abdalla A L, Morsy A A S, Abdalla Filho A L,
Godoy P B, Santos P P, Gomes J D F, Castilho L A, Paim T P.
2013. Detoxified physic nut meal (Jatropha curcas L.) as
ingredient for animal feed. IOSR Journal of Agriculture and
Veterinary Science 3(2): 29–34.

Chen X B and Gomes M J. 1995. Estimation of microbial protein
supply to sheep and cattle based on urinary excretion of purine
derivatives - an overview of the technical details. Occasional
Publication. 1992. Internal Feed Resources Unit. Rowett
Research Institute, Aberdeen, UK.

Dey A, Dutta N, Sharma K and Pattanaik A K. 2008. Effect of
dietary inclusion of Ficus infectoria leaves as a protectant of
proteins on the performance of lambs. Small Ruminant
Research 75: 105–14.

Dikshit A K and Birthal P S. 2010. India’s livestock feed demand:
estimates and projections. Agricultural Economics and
Research Review 23: 15–28.

Hawk P B, Oser B L and Summerson W H. 1976. Practical
Physiological Chemistry (14th edn). pp. 506–509.

IAEA. 1997. Estimation of rumen microbial protein production
from purine derivatives in urine. A laboratory manual for FAO/
IAEA Co-ordinated Research Programme. IAEA-TECDOC-
945, International Atomic Energy Agency, Vienna.

Jongschaap R E E, Corre W J, Bindraban P S and Brandenburg
W A. 2007. Claims and Facts on Jatropha curcas L: Global
Jatropha curcas evaluation, breeding and propagation
Programme. Plant Research International, B.V. Wageningen,
The Netherlands. P–1.

Kasuya M C M, Da Luz J M R, Pereira L P D, Da Silva J S,
Montavani H C and Rodrigues M T. 2013. Bio-detoxification
of Jatropha seed cake and its use in animal feed. http://
dx.doi.org/10.5772/45895. PP.309–330.

Kearl L C. 1982. Nutrient requirements of ruminants in developing
countries. Int. Feed Stuffs Inst., Utah Agric. Exp. Station, Utah
State University, Logan, Utah, USA. pp. 45–81.

Makkar H P S, Aderibigbe A O and Becker K. 1998. Comparative
evaluation of a non-toxic and toxic varieties of Jatropha curcas
for chemical composition, digestibility, protein degradability
and toxic factors. Food Chemistry 62: 207–15.

Makkar H P S and Becker K. 1999. Nutritional studies on rats
and fish (carp Cyprinus carpio) fed diets containing unheated
and heated Jatropha curcas meal of a non-toxic provenance.
Plant Foods for Human Nutrition 53:183–92.

Makkar H P S, Francis G and Becker K. 2008. Protein
concentration from Jatropha curcas screw-pressed seed
cake and toxic and antinutrimental factors in protein
concentrate. Journal of the Science of Food and Agriculture
88: 1542–48.

Pasaribu T, Wina E, Tangendjaja B and Iskandar S. 2010.
Performance of broiler chicken fed physically and chemically
treated Jatropha (Jatropha curcas) seed meal. Indonesian
Journal of Agriculture Science 3(2): 121–26.

Pathak A K, Narayan Dutta, Banerjee P S, Pattanaik, A K and
Sharma K. 2013. Influence of dietary supplementation of
condensed tannins through leaf meal mixture on intake,
nutrient utilization and performance of Haemonchus contortus
infected sheep. Asian Australasian Journal of Animal Science
26(10): 1446–58.

Patra A K, Sharma K, Dutta N and Pattanaik A K. 2006. Effect of
partial replacement of dietary protein by a leaf meal mixture
on nutrient utilization by goats in pre and late gestation. Small
Ruminant Research 63: 66–74.

Ramchandran K S, Taneja V K, Sampath K T, Anandan S and
Angadi U B. 2007. Livestock feed resources in different agro-
ecosystems of India. Availability, requirement and their
management. NIANP, Banglore, India. pp 180.

Snedecor G W and Cochran W G. 1994. Statistical methods, 8th

edn. East West Press Pvt. Ltd., New Delhi.
Tripathi M K, Mishra A S, Misra A K, Mondal D and Karim S A.

2001. Effect of substitution of groundnut with high
glucosinolate mustard (Brassica juncea) meal on nutrient
utilization, growth, vital organ weight and blood composition
of lambs. Small Ruminant Research 39: 261–67.

Van-Nevel C J and Demeyer D. 1977. Deteomination of rumen
microbial growth in vitro from 32P-labelled phosphate
incorporation. British Journal of Nutrition 38: 101–14.



<<
  /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 [396.000 612.000]
>> setpagedevice


