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Abstract Seeds of 3 newly released moth bean (Phaselous
aconitifolius Jacq.) varieties (‘Jwala’, ‘RMO 225’ and ‘RMO
257’) and 1 local variety of moth bean were pressure cooked
and microwave oven cooked to find out the comparative
effect of heating on total soluble solids (TSS), reducing
sugars, non-reducing sugars and starch and starch digestibil-
ity. The TSS of raw unprocessed moth bean cultivars ranged
from 6.8 to 7.7%, reducing sugars from 0.30 to 0.34.%, non-
reducing sugars from 6.5 to 7.3% and starch from 47.5 to
51.3%. Both methods of cooking of unsoaked, soaked and
soaked-dehulled moth bean cultivars increased the TSS (4 to
17% and 6 to 19%), reducing sugars (5 to 32% and 6 to
36%) and non-reducing sugars (4 to 16% and 6 to 18%),
while decreasing the starch content (26 to 49%). Starch
digestibility of unsoaked, soaked and soaked-dehulled seeds
was higher (p<0.05) when microwave heated (88 to 129%)
than pressure cooked (74–115%).
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In Indian households, legumes are consumed and processed
in a variety of forms according to taste and cultural
practices of the population. Legumes are cooked either
without soaking, prior soaking or soaking and dehulling.
Cooking is generally done in covered pans or in pressure

cookers. But now as the percentage of working women is
increasing in India, time and energy saving cooking devices
are coming in vogue. Microwave energy is a unique energy
source. When microwave is used, heat is generated deep
within the materials being processed mainly by the
oscillation of water molecules. Thus the rate of increase in
temperature is extremely rapid (Hajela et al. 1998). The
microwave oven offers convenience in terms of speed,
cleanliness, higher yields of finished products and better
quality than that obtained by conventional heating techni-
ques. Because of all these properties, microwave ovens are
becoming very popular. Much work has been done on the
effect of cooking on carbohydrate profile of legumes but no
literature is documented regarding the effect of microwave
cooking on carbohydrate profile and its comparison with
pressure cooking. With this purpose the present paper
communicates the comparative effect of microwave
cooking and pressure cooking on the carbohydrate profile
and starch digestibility of some high yielding varieties of
moth bean, newly released by All India Coordinated
Research Project on Arid Legumes, Rajasthan Agricultural
University, Bikaner.

Moth bean (Phaselous aconitifolius Jacq.) ‘Jwala’,
‘RMO 225’, ‘RMO 257’ varieties (newly released high
yielding varieties) and 1 local variety seeds were procured
in single lot from Forage Section, Department of Plant
Breeding of the university. Seeds were cleaned of dirt, dust,
stones and other foreign materials prior to cooking.

The seeds were soaked for 12 h at room temperature
(30±2°C) in distilled water. The soaked (12 h) seeds were
dehulled manually. For microwave cooking, the seeds were
cooked in open Borosil glass ovenware using distilled
water. The unsoaked, soaked (12 h) and soaked (12 h)-
dehulled seeds of all 4 varieties were cooked till soft in
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microwave oven (BPL-900 T, India) at high power for 3
standardized time periods. Softening of bean was deter-
mined by picking 2-3 beans at random and pressing them
between thumb and finger. The seed-to-water ratio for
cooking of unsoaked, soaked and soaked (12 h)-dehulled
seeds was 1:3, 1:2 and 1:1 (w/v), respectively. The
unsoaked, soaked (12 h) and soaked (12 h)-dehulled seeds
were pressure cooked using a seed-to-water ratio of 1:3
(w/v) for unsoaked, 1:2 for soaked and 1:1 for soaked
(12 h)-dehulled seeds for 15, 10 and 5 min, respectively.

All pressure and microwave-cooked samples were dried
in hot air oven at 60°C to a constant weight, ground to fine
powder to pass through 0.5 mm sieve size. The powder was
stored in air tight plastic containers for chemical analysis.
All the samples were processed and analyzed in triplicate.

Total soluble sugars (TSS) were extracted by refluxing in
80% ethanol (Cerning and Guilhot 1973) and starch from
sugar-free pellet was extracted in 52% perchloric acid at
room temperature (Clegg 1956). TSS and starch were
determined colorimetrically (Yemm and Willis 1954).
Reducing sugars were estimated by Somogyi’s modified
method (Somogyi 1945). Non-reducing sugars were calcu-
lated as the difference between TSS and reducing sugars.
Starch digestibility (in vitro) was assessed by employing
pancreatic amylase and then measuring maltose liberated by
using dinitrosalicyclic acid reagent (Singh et al. 1982).

Statistical analysis The data obtained were subjected to
statistical analysis using completely randomized design
(Panse and Sukhatme 1961).

Results are presented in Table 1.

Pressure cooking Pressure cooking increased the TSS,
reducing and non-reducing sugars of all the cultivars but
decreased the starch content. When unsoaked seeds were
pressure cooked, the TSS content increased by 13 to 17%
over the control. Local and ‘RMO 257’ experienced
enhancement of 13% whereas ‘RMO 225’ and ‘Jwala’
had 16 and 17% increase over the raw unprocessed control,
respectively. Soaking of seeds prior to pressure cooking
resulted in less increase in TSS. The increase was 9 to 11%
in soaked-pressure cooked seeds and only 4 to7% in
soaked-dehulled pressure cooked seeds. The contents of
TSS of soaked-pressure cooked seeds of various cultivars
ranged from 9 to 11%. Pressure cooking of soaked-dehulled
seeds resulted in 4% increase in TSS of Local and ‘Jwala’
each and 5% in ‘RMO 257’ and 7% in ‘RMO 225’ over the
control.

On pressure cooking of unsoaked seeds the reducing
sugar content also increased, the highest increase was in
‘Jwala’. When soaked seeds were pressure cooked the
reducing sugar content increased by 18% in both Local and
‘RMO 257’, 19% in ‘RMO 225’ and 15% in ‘Jwala’.

Further dehulling of soaked seeds before pressure cooking
resulted in limited increase in reducing sugars (5 to 7%). A
similar trend was observed in contents of non-reducing
sugars of pressure cooked seeds of unsoaked, soaked (12 h)
and soaked (12 h)-dehulled moth bean.

Starch content of cultivars decreased after pressure
cooking of unsoaked, soaked (12 h) and soaked (12 h)-
dehulled seeds i.e. 46 to 48, 26 to 28 and 27 to 30% over
the control, respectively. The soaked-pressure cooked seeds
of all the cultivars witnessed similar decline (26–28%) in
starch content. The decrease in starch content as a result of
pressure cooking of soaked (12 h)-dehulled seeds was
maximum in ‘RMO 225’ (30%) followed by ‘Jwala’ (29%)
and Local and ‘RMO 257’ (27%).

Pressure cooking of all the cultivars improved their
starch digestibility. Pressure cooking of unsoaked moth
bean seeds increased starch digestibility by 74–78% as
compared to controls. Highest increment of 78% was
observed in Local followed by ‘Jwala’ and ‘RMO 225’
(76%) and ‘RMO 257’ (74%). Soaking of seeds prior to
cooking increased the starch digestibility by 88–93% with
maximum increment being in ‘RMO 257’ and minimum in
Local, ‘Jwala’ and ‘RMO 225’. There was a further
increase of 106 to 115% in starch digestibility when soaked
(12 h) seeds were dehulled prior to pressure cooking. The
highest increment in starch digestibility over the respective
controls was seen in ‘RMO 225’ (115%) followed by
‘Jwala’ (110%) and ‘RMO 257’ (108%).

Microwave cooking Microwave cooking of unsoaked seeds
increased (p<0.05) the content of TSS over the control (raw
unprocessed sample) in all varieties. Maximum increase
was in ‘Jwala’ (19%) followed by Local (17%), ‘RMO 225’
(17%) and ‘RMO 257’ (15%). Soaking of seeds prior to
cooking resulted in less increase in TSS of all varieties. An
enhancement of 12% was noticed in ‘Jwala’ and ‘RMO
257’ whereas it was 11% in Local and ‘RMO 225’.
Microwave cooking of soaked (12 h)-dehulled seeds
witnessed very slight increase in TSS from 6 to 8%, in all
cultivars, maximum increase of 8% was observed in ‘RMO
225’ followed by ‘RMO 257’ (7%), ‘Jwala’ (7%) and Local
(6%) varieties.

The reducing sugar content of raw-unprocessed seeds
(control) of all varieties varied from 0.30 to 0.34%. On
microwave cooking of unsoaked seeds, the reducing sugar
content rose to 0.41–0.45% in all cultivars. Highest rise
(35%) was observed in Local and ‘Jwala’ and the lowest
(33%) in ‘RMO 257’. The soaked and soaked-dehulled
microwave cooked samples contained lower (p≤0.05)
amounts of reducing sugars as compared to unsoaked
microwave cooked samples. The soaked and soaked-
dehulled microwave cooked samples of all varieties
contained 0.35 to 0.41 and 0.32 to 0.37 g reducing sugars
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per 100 g. ‘RMO 225’ and ‘RMO 257’ contained higher
amounts of reducing sugars than the other 2 varieties.

The non-reducing sugar content of raw unprocessed
(control) moth bean seeds of all the varieties varied from
6.5 to 7.3%. Microwave cooking of unsoaked, soaked and
soaked-dehulled seeds considerably raised the level of non-
reducing sugar in all the cultivars. The unsoaked micro-
wave cooked seeds contained higher amount of non-
reducing sugars when compared to soaked and soaked-
dehulled microwave cooked samples. ‘RMO 257’
contained significantly higher amount of non-reducing
sugars as compared to other 3 varieties.

Starch content decreased significantly after microwave
cooking in all the varieties. Unsoaked microwave cooked
samples of all the varieties had the lowest starch content as
compared to soaked and soaked-dehulled microwave
cooked samples. Microwave cooking of unsoaked, soaked
and soaked-dehulled samples decreased the starch content
by 47 to 49, 27 to 29 and 26 to 30%, respectively. Among
the varieties, the unsoaked, soaked and soaked-dehulled
microwave cooked seeds of Local variety contained the
highest starch content.

Hydrolysis of starch to oligosaccharides and that of
oligosaccharides to monosaccharides, mainly reducing

Table 1 Effect of pressure and microwave cooking on sugars, starch and starch digestibility of moth bean (on dry matter basis)

Variety (V) Raw unprocessed (Control) Treatment (T)

Pressure cooking Microwave cooking

Unsoaked Soaked Soaked
dehulled

Unsoaked Soaked Soaked
dehulled

Total soluble sugars,%

Local 6.8±0.01 7.7±0.01 7.7±0.02 7.1±0.01 8.0±0.01 7.6±0.03 7.3±0.05

‘Jwala’ 7.2±0.01 8.4±0.07 8.0±0.01 7.5±0.01 8.6±0.01 8.1±0.01 7.7±0.02

‘RMO 225’ 7.5±0.01 8.7±0.01 8.2±0.01 8.0±0.01 8.8±0.01 8.3±0.03 8.1±0.02

‘RMO 257’ 7.7±0.09 8.7±0.01 8.4±0.01 8.1±0.01 8.8±0.01 8.6±0.08 8.2±0.01

CD (p<0.05) (n=3) V=0.04, T=0.04, V×T=0.08 V=0.05, T=0.05, V×T=0.07

Reducing sugars,%

Local 0.30±0.14 0.40±0.05 0.36±0.47 0.32±0.19 0.41±0.10 0.37±0.12 0.32±0.08

‘Jwala’ 0.32±0.04 0.43±0.02 0.37±0.02 0.34±0.16 0.44±0.14 0.35±0.08 0.34±0.10

‘RMO 225’ 0.33±0.23 0.44±0.09 0.40±0.07 0.36±0.25 0.45±0.17 0.41±0.20 0.37±0.01

‘RMO 257’ 0.34±0.18 0.44±0.15 0.40±0.10 0.36±0.20 0.45±0.12 0.41±0.17 0.37±0.19

CD (p<0.05) (n=3) V=0.02, T=0.03, V×T=0.05 V=0.01, T=0.02,V×T=0.05

Non-reducing sugars,%

Local 6.53±0.01 7.4±0.02 7.1±0.02 6.8±0.01 7.6±0.01 7.2±0.02 6.9±0.01

‘Jwala’ 6.9±0.01 8.0±0.01 7.6±0.01 7.2±0.01 8.1±0.01 7.7±0.02 7.3±0.01

‘RMO 225’ 7.2±0.01 8.3±0.01 7.8±0.01 7.7±0.1 8.2±0.08 7.9±0.02 7.7±0.01

‘RMO 257’ 7.3±0.03 8.3±0.01 8.0±0.01 7.7±0.01 8.4±0.01 8.2±0.08 7.8±0.01

CD (p<0.05) (n=3) V=0.05, T=0.05 V×T=0.08 V=0.06, T=0.07, V×T=0.09

Starch,%

Local 51.3±0.11 27.7±0.14 37.0±0.03 37.5±0.08 27.3±0.26 37.2±0.17 37.5±0.14

‘Jwala’ 48.5±0.04 25.7±0.02 35.4±0.06 34.4±0.07 25.3±0.10 35.1±0.04 33.8±0.18

‘RMO 225’ 47.5±0.17 25.7±0.18 34.4±0.18 35.2±0.18 25.3±0.11 33.6±0.11 35.4±0.26

‘RMO 257’ 49.6±0.15 25.9±0.04 36.8±0.15 36.4±0.06 25.2±0.06 36.5±0.25 36.2±0.03

CD (p<0.05) (n=3) V=0.19, T=0.19,V×T=0.35 V=0.05,T=0.05, V×T=0.07

Starch digestibility (in vitro), mg maltose released/g flour

Local 26.3±0.06 46.8±0.09 49.5±0.08 54.2±0.05 49.4±0.08 52.2±0.03 59.5±0.01

‘Jwala’ 27.3±0.03 48.1±0.03 51.4±0.07 57.2±0.12 51.3±0.02 54.7±0.04 62.6±0.04

‘RMO 225’ 25.3±0.03 44.7±0.16 47.7±0.09 54.6±0.06 48.1±0.04 51.4±0.02 57.1±0.03

‘RMO 257’ 28.2±0.02 49.2±0.01 54.5±0.02 58.5±0.12 53.2±0.01 56.7±0.01 63.2±0.02

CD (p<0.05) (n=3) V=0.12, T=0.11, V×T=0.41 V=0.01, T=0.02, V×T=0.05
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sugars, resulting from cooking, may be responsible for
increased concentration of sugars in pulses. As there was no
scope of leaching out of sugars from unsoaked seeds, the
resulting concentration of sugars in cooked samples of
unsoaked seeds was ultimately higher than the samples of
soaked seeds. Significant decrease in starch content of
seeds as a result of cooking may result from amylolysis and
it may also explain the observed increase in the concentra-
tion of sugars during cooking. Cooking may cause
rupturing of starch granules followed by hydrolysis of the
starch. This may explain the decreased starch content
during cooking process. An increase in sugars after pressure
cooking has been observed by earlier workers in amphidi-
loids of mung bean and black gram (Kataria et al. 1990).

Overall, it was observed that microwave cooking of
unsoaked, soaked (12 h) and soaked (12 h)-dehulled seeds
increased the TSS, reducing sugar and non-reducing sugar
contents of all the cultivars tested to a greater extent as
compared to pressure cooking. While starch content was
decreased to a larger extent in microwave cooked as
compared to pressure cooked moth bean cultivars.

Starch digestibility (in vitro), expressed as mg maltose
released/g flour, was 25.4 to 28.2 in raw unprocessed seeds
of all cultivars. The starch digestibility increased markedly
on microwave cooking of unsoaked, soaked and soaked-
dehulled seeds of all the varieties. The unsoaked microwave
cooked samples of all the varieties had 48.1 to 53.2 starch
digestibility (mg maltose released/g flour), with ‘RMO 257’
having maximum starch digestibility followed by ‘Jwala’,
Local and ‘RMO 225’.

The starch digestibility of soaked microwave cooked
seeds was almost double than the raw unprocessed seeds of
all the varieties. The soaked microwave cooked seeds of
‘RMO 257’ had maximum starch digestibility (mg maltose
released/g flour) (56.6) followed by ‘Jwala’ (54.7), Local
(52.2) and ‘RMO 225’ (51.4). A similar trend was observed
in starch digestibility of soaked-dehulled microwave
cooked samples of all the varieties. The starch digestibility
was more than double in the soaked-dehulled microwave
cooked seeds of all cultivars.

Starch in raw legumes is contained within granules that
are poorly affected by hydrolytic enzymes and it is,
therefore, mostly indigestible (Colonna et al. 1992). During
cooking, starch granules are gelatinized and partly solubi-
lized becoming available to digestive enzymes. This may
explain the great improvement of starch digestibility
attained after cooking. Starch digestibility is also influenced
by presence of certain antinutrients and enzyme inhibitor
particularly α–amylase inhibitor. However, during cooking
these heat labile inhibitors are inactivated (Mulimani et al.
1994) and the starch digestibility thus also improved. The
enhancement in starch digestibility due to heat treatment is
also reported by other workers in peas (Bishnoi and

Khetarpaul 1993), red gram, Bengal gram and black gram
(Kelkar et al. 1996) and moth bean (Bravo et al. 1998).
Enhancement in starch digestibility in soaked and cooked
moth bean may also be due to reduction in phytic acid and
tannins (Chopra and Sankhala 2004) with otherwise
adversely affect the starch digestibility.

The starch digestibility of unsoaked, soaked (12 h) and
soaked (12 h)-dehulled microwave cooked seeds of moth
bean was higher as compared to pressure cooked seeds.

Conclusion

Microwave cooking (15 to 25 min) irrespective of
unsoaked, soaked and soaked-dehulled seeds, resulted in
hydrolysis of polysaccharides and hence increased the
concentration of total soluble, reducing and non-reducing
sugars in the 4 moth bean cultivars. An improvement also
occurred in starch digestibility of moth bean (88 to 129%)
due to amylolysis. Moth bean in India is used mainly for
making dhal-a legume preparation and for preparation of
sprouted chat which is a spicy recipe containing sprouted
and steamed moth bean, small cut pieces of onions, tomato,
cucumber, salt, red chilly powder and mango powder.
Microwave oven can easily be used for the preparation of
dhal as spices and other condiments can be added during
cooking. Hence it is a potential cooking method for
improving the nutritional quality of food legumes.

References

Bishnoi S, Khetarpaul N (1993) Effect of domestic processing and
cooking methods on in vitro starch digestibility of different pea
cultivars (Pisum sativum). Food Chem 47:177–182

Bravo L, Siddhuraju P, Saura-Calixto F (1998) Effect of various
processing method on the in vitro starch digestibility and resistant
starch content of Indian pulses. J Agric Food Chem 46:4667–
4674

Cerning J, Guilhot J (1973) Changes in carbohydrate composition
during maturation of wheat and barley kernel. Cereal Chem
50:220–224

Chopra S, Sankhala A (2004) Effect of soaking and sprouting on
tannin, phytate and in vitro iron in underutilized legumes-horse
gram (Dolichos biflorus) and moth bean (Phaseolus aconitifo-
lius). J Food Sci Technol 41:547–550

Clegg KM (1956) The application of the anthrone reagent to the
estimation of starch in cereals. J Sci Food Agric 7:40–44

Colonna P, Leloup V, Buleon A (1992) Limiting factors of starch
hydrolysis. European J Clin Nutr 46(Suppl 2):S17–S32

Hajela N, Pande AH, Hajela K (1998) Effect of inactivation of
trypsin-chymotrypsin inhibitor of black gram (Phaseolus mungo
L.) by microwave heating as compared to traditional heating
methods. J Food Sci Technol 35:368–370

Kataria A, Chauhan BM, Punia D (1990) Effect of domestic
processing and cooking methods on the content of carbohydrates
of amphidiploids (blackgram x mungbean). Food Chem 36:63–
67

J Food Sci Technol (Mar–Apr 2011) 48(2):246–250 249



Kelkar M, Shastri P, Rao BY (1996) Effect of processing on in vitro
carbohydrates of cereals and legumes. J Food Sci Technol
33:493–497

Mulimani VH, Rudrappa G, Supriya D (1994) Amylase inhibitors in
chick pea (Cicer arietinum L.). J Sci Food Agric 64:413–415

Panse YG, Sukhatme PV (1961) Statistical methods for agricultural
workers, 2nd edn. Indian Council of Agricultural Research, New
Delhi, pp 12–18

Singh U, Kherdekar MS, Jambunathan R (1982) Studies on desi and
kabuli chickpea cultivars. The levels of amylase inhibitors, levels
of oligosaccharides and in vitro starch digestibility. J Food Sci
47:510–512

Somogyi M (1945) A new reagent for the determination of sugars. J
Biol Chem 160:61–68

Yemm EW, Willis AJ (1954) The estimation of carbohydrates in plant
extracts by anthrone. Biochem J 57:508–514

250 J Food Sci Technol (Mar–Apr 2011) 48(2):246–250


	Carbohydrate...
	Abstract
	Conclusion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /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
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200037000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003000200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
  /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 /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


