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Abstract Selected foods sampled from Australian

supermarkets and fast food outlets were analyzed for trans

fat (TF) content. The product with the highest amount of

TF (6.3 g/100 g product) was a household shortening. The

TF contents in spreads were remarkably low (average 0.5,

range 0.2–1.3 g/100 g product) with only 3 out of 15

exceeding the maximum level (2.0 g/100 g fat) permitted

in Denmark. Ready-to-eat French fries purchased from all

but one (1.5 g/100 g product) fast food outlet contained

generally low levels of TF (average 0.4, range 0.3–0.7 g/100 g

product), and the majority of the outlets appeared to have

used non-hydrogenated vegetable oils for frying. Frozen

French fries and ready-to-eat potato chips purchased

from supermarkets were also low in TF (average 0.1 and

0.2 g/100 g product, respectively). So were the bakery

products (biscuits, cakes, bread, cake and muffin mixes)

except for croissants. However, 9 out of the 103 products

tested would have been prohibited from sale in Denmark,

while 25 and 12 products would have failed to qualify for

‘trans fat-free’ claims according to the mandatory labeling

regulations currently in force in Canada the USA, respec-

tively.

Keywords Coronary heart disease � Foods in Australia �
Labeling regulations � Saturated fatty acids � trans Fat

Introduction

Partial hydrogenation is a process that has long been used

by the fats and oils industry to convert liquid vegetable oils

to semi-solid fats with appropriate melting properties re-

quired for the production of margarines and bakery goods.

The process also improves the oxidative stability of the oil,

and for this reason, partially hydrogenated vegetable oils

(PHVO) have been popularly used for deep-frying appli-

cations. Unfortunately, the process of partial hydrogenation

of vegetable oils also produces trans fats (TF) which have

been shown to increase the risk of coronary heart disease

[1–3]. In this respect, TF are considered worse than satu-

rated fat [4, 5].

Prompted by the growing evidence that consumption of

TF is detrimental to health, international nutrition bodies

have begun advocating a reduction in TF intake. Several

Western countries have already introduced legislation aimed

at achieving this objective. For example, Denmark has pro-

hibited the use of oils and fats containing more that 2.0 g TF/

100 g fat (or 5.0 g TF/100 g fat when the fat is used as a food

ingredient [6], and Canada has indicated its intention to im-

pose similar restrictions. Currently, Canada [7] and USA [8]

require that the TF contents exceeding 0.2 and 0.5 g

respectively per serving be displayed on the product label.

Although the Australian Heart Foundation recommends that

TF and saturated fatty acids (SFA) together contribute no

more than 8% of total energy intake, no TF regulations have

been introduced in Australia, and any decision on the need

for regulatory measures will hinge on how widespread high

TF levels are in Australian food products.

Although recent data on TF content in food products are

available for Europe [9, 10], Canada [11] and the USA

[12], the last reported study on the TF content in foods in

Australia was conducted more than 12 years ago [13]. The
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purpose of the present study was to obtain a snapshot of the

current TF situation in Australia to gauge the seriousness of

the problem. Here we report the TF content in selected

food products generally considered to be the major sources

of TF in the Western diets.

Experimental Procedures

Samples

All the products were obtained from retail or fast food

outlets in Melbourne, Australia during June 2006. Within

each category, products for testing were selected on the

basis of their brand or corporate market share [14]. For

labeled products, all the information displayed on the food

labels was recorded. For products obtained from fast food

outlets, the date, place, and serving size were recorded.

Within each product category a single sample from each

brand was analyzed with the exception of French fries from

fast food outlets for which two samples were collected

from the same outlets one week apart.

Sample Preparation

The French fries from the fast food outlets were analyzed

immediately after purchase. The other products were ana-

lyzed within a few days after purchase and were stored at

appropriate temperatures until analyzed. Fats from the

spreads were separated by melting at 80 �C followed by

centrifugation if required. In the case of the household

shortenings, the entire block was completely melted by

warming to 80 �C before a sample was withdrawn for

analysis. All the other samples were snap-frozen in liquid

nitrogen, converted to a fine powder by homogenizing in a

laboratory blender (Waring blender, Model BB 90 E) ex-

cept for the bread, dinner rolls and biscuits, which were

homogenized in an industrial ball cutter (Model FC14, Lan

Elec Ltd., Berks, England). The various sachets of ingre-

dients contained in the cake, muffin, and cookie mixes

were mixed together prior to snap freezing and homoge-

nization. Two grams samples of the powders were used for

fat extraction, which was performed according to the

AOAC Official Method 996.06 [15]. All extractions were

performed in duplicate.

Analysis of Fatty Acid Composition

The fat extracts from above were converted to FAME by

treatment with potassium hydroxide and methanol [16].

The esterifications were performed in duplicate. The

FAME were analyzed by capillary GC according to the

operating conditions stipulated in the AOCS Official

Method Ce 1h-05 [17] using an Agilent Model 6890 N GC

instrument (Agilent Technologies, Melbourne, Australia)

fitted with a flame ionization detector (FID). A SP-2560

fused silica capillary column (Suplelco Inc., 100 m,

0.25 mm i.d., 0.20 lm film thickness) was used with he-

lium as the carrier gas at a flow rate of 1.0 mL/min and a

split ratio of 100:1. The temperature of the GC oven was

maintained at 180 �C while the injector port and the

detector were both held at 250 �C. The GC/FID peaks were

integrated using Chemstation software (Agilent Technolo-

gies, Melbourne, Australia). Selected samples were also

analyzed by gas chromatography/mass spectrometry (GC/

MS) using a system comprising an Agilent Model 6890 GC

and Model 5973 MSD. The same analytical column was

used for both GC and GC/MS.

The GC peaks were identified by reference to the

chromatograms of PHVO shown in the AOCS Official

Method Ce-1h-05 and those published in the literature [18,

19]. GC of FAME of a standard milk fat sample assisted in

the classification of peaks. The GC conditions used in this

study gave near baseline resolutions between the critical

pairs [20] (1) 13 trans-18:1/14 trans-18:1 and 9 cis-18:1,

(2) 16 trans-18:1 and 14 cis-18:1, and (3) 11 cis-20:1 and 9

cis, 12 cis, 15 cis-18:3 thus satisfying the conditions re-

quired for application of the AOCS standard method [17].

The trans-18:1 isomers were baseline-resolved from cis-

18:1 isomers with two exceptions: (1) 13 trans-18:1 and 14

trans-18:1 co-eluted with 6 cis, 7 cis, and 8 cis-18:1, and

(2) 15 trans-18:1 co-eluted with 9 cis-18:1 and 10 cis-18:1.

The 13 trans-18:1, 14 trans-18:1, 15 trans-18:1 and 6 cis, 7

cis, and 8 cis-18:1 isomers are minor components in PHVO

[18] and therefore for the determination of TF content in

the food samples it was assumed that the peak for 13 trans-

18:1/14 trans-18:1/6 cis, 7 cis, and 8 cis-18:1 contained

only trans isomers and the peak for 9 cis-18:1/10 cis-18:1/

15 trans-18:1 contained only cis isomers.

GC/MS analysis helped to identify any non-lipid arte-

facts such as small amounts furfural derivatives that can be

produced during fat extraction. In some cases, the presence

of small amounts of fatty acid ethyl esters was also ob-

served. Presumably, they were derived from traces of

ethanol remaining after fat extraction by Mojonnier

digestion. Under the GC conditions that were used in this

study, the ethyl esters of 18:0, 18:1, and 18:2 respectively

eluted just in front of the trans-18:1, trans-18:2, and trans-

18:3 regions. Although the ethyl esters did not co-elute

with any of the trans isomers, their closeness to the trans

regions required special care in peak allocation.

Calculations

The total content of trans fat (TF) in the food products (g/

100 g product) was calculated according to the equation
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shown below. Where available, the fat content shown on

the food label was used for the calculation. For others, such

as bread rolls and takeaway French fries, the fat content

determined according to the AOAC Official Method

996.06 [17] was used for the calculation. The results shown

in Tables 1–5 are average values for duplicate analysis of

single or duplicate samples.

trans fat (g per 100 g test sample)=
X

trans Wx

� �

� fat content (g per 100 g test sample)/ 100,

where
P

trans Wx = sum of all trans fatty acids in 100 g

FAME excluding trans isomers with a conjugated double

bond.

Results and Discussion

TF in foods can originate from either of two sources: (1)

industrially produced during partial hydrogenation or

thermal processing of vegetable or animal fats and oils, (2)

naturally present in fats from ruminant animals. Current

evidence suggests that public health implications of con-

suming TF from ruminant derived foods such as dairy

products are relatively limited [2], and this study focused

on the contribution to TF intake from industrially produced

TF. Product categories generally expected to make major

contributions to TF intake were given priority and included

potato fries (both takeaway and frozen for preparation at

home) (Table 1), spreads and household shortenings

(Table 2), biscuits and cookies (Table 3), breads, dinner

rolls, and cakes (Table 4), and cake, muffin, and cookie

mixes (Table 5). Within each product category the selec-

tion of brands were based on their market share [14]. When

explicit brand share data were not available the products

were selected according to the corporate shares of the

manufacturers of the particular product category.

As the study was conducted to obtain a general idea of

the TF levels in the Australian food supply and not for

regulatory purposes, a modification of the AOCS standard

method was used to simplify analysis. The fat content

declared by the product manufacturer was used for the

calculation except for unpackaged products for which the

fat content was not available. This removed the need for

the use of a TAG internal standard and the FA composition

was calculated as area percent. Otherwise, the GC analyses

of FAME were performed strictly according to the AOCS

standard method where all the requirements for peak res-

olution [20] were satisfied.

The AOCS official method 999.06 [15] based on Mo-

jonnier digestion is a convenient method for extracting fat

from food samples for TF analysis. However, we preferred

to snap freeze in liquid nitrogen and pulverize the sample

prior to fat extraction. This technique not only provided a

uniform and representative sample for fat extraction but

also reduced the sample bulk facilitating Mojonnier

digestion of low-fat, high-volume foods such as bread and

dinner rolls. The problem of preparing a representative sub-

sample for fat extraction from products such as cake mixes

containing several sachets of different ingredients with

uneven particle size and consistency was also overcome by

the technique of snap freezing and pulverization.

Table 1 shows the data for fried potato products. The TF

content in takeaway French fries sampled from six leading

fast food outlets ranged from 1.0 to 9.5 g/100 g fat which

implied TF content of 0.2 to 1.5 g/100 g of fries. These

values are remarkably low compared to those reported for

French fries sold at fast food outlets in other countries.

Stender and Dyerberg [21] recently reported the TF content

in French fries sold at McDonalds and KFC outlets in 20

different countries between November 2004 and September

2005. They found that only one out of the 24 McDonald

samples, and 2 out of the 19 KFC samples, contained TF

below 1.0 g/100 g fries. FA profiles of the oils extracted

from the French fries sampled from popular Australian fast

food outlets showed that all but one of the outlets used non-

hydrogenated or minimally hydrogenated vegetable oils,

most probably palm and canola oil, for frying. The

exception was the product with the highest amount of TF

(9.5% g/100 g fat), which was probably fried in canola oil

blended with a small amount of PHVO.

The results show that the majority of the popular fast

food outlets in Australia have started using non-hydroge-

nated vegetable oils in place of PHVO and animal fats they

may have previously used. The down side is that some of

the outlets have replaced the PHVO and animal fat with

highly saturated vegetable oils. The frying oil used by three

out of the six outlets tested contained SFA in excess of

45% (w/w). The main SFA component in these oils was

palmitic acid most probably resulting from the heavy use of

palm oil. Although the presence of relatively high levels

of palmitic acid may somewhat negate the benefits of

switching to trans-free frying oils, overall, such a switch

over should be welcomed as the detrimental effects of SFA

on cardiovascular health is considered to be lower than that

of TF [3].

As in the case of French fries from fast food outlets,

non-hydrogenated vegetable oils (primarily canola and

palm oils) also appeared to be commonly used for pre-

paring frozen French fries. As a result, the TF contents of

the oils used for preparation of the fries were relatively low

(0.9–4.1 g/100 g fat). In contrast, the TF content in oils

used for preparing frozen potato products prior to manda-

tory TF labeling in the USA ranged from 24.7 to 38.2%,

w/w [12]. As the fat content of the frozen fries (3.4–7.6%,
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w/w) was not as high as that of ready-to-eat French fries

from the fast food outlets, only two of the seven products

tested had a TF content of 0.2% (g/100 g product) or more.

Both these products appeared to have used a blend of beef

tallow and canola oil for frying.

Non-hydrogenated vegetable oils such as palm and ca-

nola oils together with high-oleic sunflower oil (Sunola)

appeared to have been widely used for the preparation of

the ready-to-eat potato chips. There was no evidence for

the use of PHVO in any of these products. Because of this

and despite the high fat content (22.5–38.0% g/100 g

product) of the products the TF content (g/100 g serving)

exceeded 0.2% only for two products.

The highest TF content (6.3% g/100 g product) of all

the products examined in this study was found in a sample

of household shortening (Table 2). The relatively high TF

content in this product appeared to be due to the use of

animal fat (beef and mutton tallow) rather than PHVO.

Margarines and spreads have been a prime source of TF

in the Western diets [10–12]. Although a 1993 study found

high levels of TF in Australian margarines and spreads

[13], the introduction of zero-TF spreads in the mid 1990s

appeared to have significantly reduced the contribution

from spreads to the TF intake of the Australian population.

Eleven out of the fifteen spread samples tested in the

present study contained less than 1.0%, w/w in the ex-

tracted oil showing that the majority of the spreads are now

manufactured from non-hydrogenated vegetable oils. Ca-

nola, sunflower, and soybean were the main oils used

which were generally mixed with varying amounts of other

vegetable oils including palm-based oils. The SFA content

of the fat component of the spreads ranged from 17.0 to

30.0 (g/100 g fat) which is considerably lower than that

reported for margarines and spreads in Canada [11] and the

USA [12]. The spreads contained generally high levels of

monounsaturated FA (MUFA) and two thirds of the brands

tested contained MUFA at levels of 45% (g/100 g fat) or

greater.

Three (20%) of the spreads would have required label-

ing according to the regulations currently in force in the

USA, and they would not have been permitted for sale in

Denmark as their levels exceeded the maximum permitted

level of 2.0 g/100 g fat. These products probably utilized

PHVO in their manufacture.

Bakery products including biscuits and cookies make

the greatest contribution to the TF intake of adults in the

United States [8]. A survey of cookies and crackers in the

United States found that 82% of the products tested con-

tained in excess of 20.0% (g/100 g fat) of TF. In contrast,

the highest concentration (8.3 g/100 g fat) of TF we ob-

served was in a cookie, which used milk fat as an ingre-

dient (Table 3). Sixty-eight percent of the products

contained less than 0.2 g TF per serving and therefore

would not have been subject to the labeling regulations

currently in force in the USA and Canada and only one

product would have been prohibited from sale in Denmark.

However, the TF content in the fat used for the manufac-

ture of the cookies and biscuits was high in SFA with 94%

of the products containing greater than 45% SFA (g/100 g

fat).

None of the fat ingredients used in the manufacture of

breads contained TF in excess of 5.0 g/100 g fat (Table 4).

This coupled with the relatively low fat content (1.6–3.1%,

w/w) ensured that none of the breads contained TF at levels

higher that 0.2 g/serving. A similar situation was found for

the bread rolls. In contrast, the two croissants products

contained significantly higher levels of TF (0.6 and 0.7 g

per serving). However, the TF content in the ready-to-eat

cakes was surprisingly low (0–1.4 g/100 g fat).

Only one out of the seven cake mixes and one out of

the nine muffin mixes contained TF contents exceeding

5.0 g/100 g fat (0.5 g/serving) while none of the cookie

mixes exceed this limit. However, SFA dominated the fat

component of the mixes and seventeen out of the eighteen

products contained SFA at levels higher than 45.0 g/100 g

fat.

Denmark has very strict regulatory controls where oils

and fats containing greater than 2.0% w/w (5.0% when the

oil is used an ingredient in a product) industrially produced

TF are prohibited from sale. If the Danish regulation is

applied to Australia 10.7% of the products would not have

been allowed for sale. While no product is prohibited from

sale on the basis of TF content in Canada and the United

States, it is mandatory to declare TF contents exceeding

0.2 g/serving in the case of Canada and 0.5 g/serving in the

case of the United States on the product label. If the

Canadian regulations were adopted in Australia at least

24.3% of the products would not have qualified for ‘free of

trans fatty acid’ status, whereas if the United States regu-

lations were adopted this number of would be at least

11.6%. It should be pointed out that the saturated fat

content imposes additional restrictions on ‘free of trans

fatty acid’ claims. The Canadian regulations require that a

serving of a product declared to be ‘free of trans fatty acid’

contains less than 0.2 g TF, and 2 g or less of saturated

fatty acids and trans fatty acids combined. Therefore, for

example, the French fries sampled from several fast food

outlets in Australia would not qualify for ‘free of trans

fatty acid’ status despite their very low TF content, because

of the high saturated fatty acid content in the frying oil

used. Thus, the percentage of Australian products not

qualifying for the ‘free of trans fatty acid’ status would

have been higher if the saturated fatty acid content is also

taken in to consideration.

The results of this study provide a snapshot of the

content of TF in foods in Australia as at June 2006. From
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the results of this study it is evident that whilst TF occur in

a wide range of food products in Australia, the problem is

not as severe as that reported for other Western countries.

This may be because food manufacturers in Australia al-

ready have implemented strategies to reduce TF content in

foods in response to the recent publicity about the adverse

health effects of TF and the regulatory measures introduced

elsewhere. However, a more comprehensive study covering

a wider range of products and more samples of each cat-

egory is required before a decision can be made on the need

for regulatory intervention.
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5. Oomen CM, Ocké MC, Feskens EJ, Majv E-B, Kok FJ,

Kromhout D (2001) Association between trans fatty acid intake

and 10-year risk of coronary heart disease in the Zutphen Elderly

study: a prospective population-based Study. The Lancet

357:746–751

6. Stender S, Dyaberg J (2003) The influence of trans fatty acids on

health. A report from the Danish Nutrition Council, Publication

No. 34

7. Regulations Amending the food and drug regulations (nutrition

labeling, nutrient content claims and health claims), Department

of Health Canada Gazette Part 11 January 1, 2003

8. Food Labeling: trans fatty acids in nutrition labeling, nutrient

content claims, and health claims, 68 Fed. Reg. 41433 (July 11,

2003), 21 CFR Part 101

9. Van Poppel G, Van Erp-Baart MA, Leth T, Gevers E, Van

Amelsvoort J, Lanzmann-Petithory D, A. Kafatos, Aro A (1998)

Trans fatty acids in foods in Europe: the Transfair study. J Food

Com Anal 11:112–136

10. Aro A, Van Amelsvoort J, Becker W, Van Erp-Baart MA,

Kafatos A, Leth T, Van Poppel G (1998) Trans fatty acids in

dietary fats and oils from 14 European countries: the transfair

study. J Food Com Anal 11:137–149

11. Ratnayake WMN, Zehaluk C (2005) Trans fatty acids in foods

and their labeling regulations. In: Akoh CC, Lai O (eds) Healthful

lipids. AOCS, Champaign, pp 1–32

12. Satchithanandam S, Oles CJ, Spease CJ, Brandt MM, Yurawecz

MP, Rader JI (2004) Trans, saturated, and unsaturated fat in foods

in the United States prior to mandatory trans-fat labeling. Lipids

39:11–18

13. Mansour MP, Sinclair AJ (1993) The trans fatty acid and posi-

tional (sn-2) fatty acid composition of some Australian marga-

rines, dairy blends and animal fats. Asia Pacific J Clin Nutr

2:155–163

14. Retail (2005) World, annual report, retail world, Sydney, Aus-

tralia

15. AOAC (2001) Fat (total, saturated, and unsaturated) in foods,

AOAC Official Method 996.06

16. Bannon CD, Craske JD, Hilliker AE (1985) Analysis of fatty acid

methyl esters with high accuracy and reliability. IV fats with fatty

acids containing four or more carbon atoms. J Am Oil Chem Soc

62:1501–1507

17. AOCS, (2005) Determination of cis, trans, saturated, monoun-

saturated, and polyunsaturated fatty acids in vegetable or

non-ruminant animal oils by capillary GLC, official and recom-

mended practices of the AOCS, 5th edn. Revisions and

Corrections, Official Method Ce 1h-05. AOCS, Campaign

18. Ratnayake WM (2004) Overview of methods for the determina-

tion of trans fatty Acids by gas chromatography, silver-ion thin-

layer chromatography, silver-ion liquid chromatography, and gas

chromatography/mass spectrometry. J AOAC Int 87:523–539

19. Ratnayake WMN, Hansen SL, Kennedy MP (2006) Evaluation of

the CP-Sil 88 and SP-2560 GC columns used in the recently

approved AOCS official method Ce 1h-05: determination of cis-,

trans-, saturated, monounsaturated, and polyunsaturated fatty

acids in vegetable or non-ruminant animal oils and fats by cap-

illary GLC method. J Am Oil Chem Soc 83:475–488

20. Collison MW (2006) Frequently asked questions about trans fatty

acid analysis. Inform 17:16–18

21. Stender S, Dyerberg J (2006) High levels of industrially produced

trans fat in popular fast foods. New Eng. J Med 354:1650–1652

442 J Amer Oil Chem Soc (2007) 84:433–442

123


	Industrially Produced trans Fat in Foods in Australia
	Abstract
	Introduction
	Experimental Procedures
	Samples
	Sample Preparation
	Analysis of Fatty Acid Composition
	Calculations

	Results and Discussion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


