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Abstract

Aim of the Study To determine iron status of healthy, unre-

lated Brahmin, Jain and Muslim participants having differ-

ent dietary habits.

Methodology Control participants other than above three 

communities, consumed vegetarian or non-vegetarian 

diet. Brahmin and Jain were strictly vegetarian but Jain 

did not consume roots or tubers. Muslims consumed non-

vegetarian food. Standard techniques were used to measure 

hematological parameters, serum iron, total iron bindings 

capacity (TIBC), serum ferritin, transferrin and transferrin 

saturation. For statistical evaluation mean, standard devia-

tion, pair t test, χ2 and ANOVA (F test) were employed.

Results Study includes 565 male and 198 female children 

and adults. Among them 205 were children and remain-

ing adults. All four categories i.e. control, Brahmin, Jain 

and Muslims showed higher incidence of anemia and iron 

defi ciency in females compared to males. Mean values of 

hematological parameters did not vary signifi cantly in four 

groups. Serum iron, TIBC, transferrin and ferritin levels in-

dicated iron defi ciency anemia more frequently in Jains and 

less frequently in Muslims (p<0.05). Iron status of Brahmin 

was comparable with controls (p<0.01). Majority of the 

participants had serum ferritin concentration >15 ng/mL. 

Except one male Jain child none of the participants had 

serum ferritin concentration <12 ng/mL. Jain subjects more 

frequently had serum iron concentration <60 μg/dL.

Conclusion Jain participants had higher incidence of iron 

defi ciency anemia. Vegetarian diet consumed by Gujarati 

Hindu Brahmin community provided them with a suffi cient 

iron to maintain their iron profi le like Muslims consuming 

non-vegetarian diet. 

Keyword Anemia · Iron defi ciency · Vegetarian · 

Non-vegetarian · Hindu · Muslim · Jain

Introduction

Anemia is an important public health problem in India 

affecting people from all walks of life. For formation and 

normal growth of red cells containing hemoglobin (Hb), 

iron and vitamins are essential. The types of diet normally 

consumed in India should contain 20 to 30 mg iron to meet 

the iron requirement of an adult. The amount of iron to be 

absorbed from the daily diet is one to three mg depending 

upon the sex and physiological status [1, 2].

In India dietary habits vary from community to commu-

nity resulting in a difference in the amount of body iron. In 

the present communication we have determined iron status 

of three communities having different dietary habits. Gu-

jarati Hindu Brahmin are vegetarian, Jain though vegetarian 
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do not consume roots and tubers and also fast frequently. 

Muslims mainly consume non-vegetarian diet.

Material and Methods

Before starting the project approval was taken from the 

Institutional ethics committee. The study includes Gujarati 

Hindu Brahmin who were strictly vegetarian; Jain, strictly 

consuming Jain diet i.e. did not consume onion, potato, car-

rots etc. and Muslim individuals who consumed non-veg-

etarian food. The control group consisted vegetarian and 

non-vegetarian subjects from communities other than Brah-

min, Jain or Muslim. Adult blood samples were collected 

in camps or community functions, from healthy, unrelated 

subjects in the age group of 18 to 55 years. About 9 to 14 

years old male children’s blood samples were collected in 

schools, after taking informed consent from the parents and 

school authorities. We were unable to get consent from the 

Girls high school to collect blood samples from children 

below 12 years. Hence female children participating in 

our study were in the 14 to 17 years age group. About 10 

ml blood sample was collected in EDTA and plain vials. 

EDTA samples were tested within 24 hours for hematologi-

cal analysis and serum samples were stored at –35o C till 

tests were carried out. Prior to blood collection information 

regarding age, sex, fi nancial status, dietary habits etc was 

collected.

The blood samples were investigated for various hema-

tological parameters on a fully automatic analyzer (Nihon 

Kohden, Japan). Samples showing mean cell volume 

(MCV) ≤76 fl  and /or mean cell hemoglobin (MCH) ≤ 26pg 

were subjected to Hb electrophoresis [3]. Hb A
2 

values 

>3.5% suggested β thalassemia trait and such subjects were 

excluded from the study. 

Estimations of serum iron and total iron binding capacity 

(TIBC) were carried out by Dipyridyl method [4]. Serum 

ferritin was estimated using RADIM enzyme linked im-

munosorbent assay kit, while transferrin concentration was 

determined only for children, by immunoturbidometric 

method using Diasys kit. The transferrin saturation value 

was calculated by the following formula:

                    Serum Iron (μg/dL)

% Transferrin Saturation =  ———————— x 100

                   TIBC (μg/dL)

The mean and standard deviation (SD) values were calcu-

lated on Microsoft Excel. The pair “t” test was employed to 

compare two means and χ2 test to evaluate statistical sig-

nifi cance of different parameters. The p value below 0.05 

was considered signifi cant. ANOVA was used for multiple 

mean comparisons with unequal sample sizes [5].

Results

Study includes 565 male and 198 female children and adults. 

Among them 205 were children and remaining adults. The 

information obtained from the study participants revealed 

that they belonged to middle class or higher middle class 

group and consumed adequate diet mainly consisting 

Cereals, millets, pulses and vegetables. Muslims consumed 

meat or fi sh about one to three times a week. Non-vegetar-

ian Hindu subjects ate meat or fi sh about once in a week.

Various hematological indices did not show signifi cant 

variation in four categories of study participants (insig-

nifi cant “F” values by ANOVA, p > 0.1). The mean values 

of MCV ranged between from 81.3 to 86 fl , MCH 27.8 to 

30.5pg, mean cell hemoglobin concentration (MCHC) 33 

to 35.4 g/dL and red cell distribution width (RDW) 12.9 to 

14.2 %.

Table 1 gives mean values of various laboratory param-

eters measured in male children. There was not signifi cant 

difference in Hb levels of different communities, but serum 

iron values were low in Jain and high in Brahmins.

Table 2 presents the data of female children. The num-

bers were too small but the statistical analysis revealed 

increased serum ferritin levels in Muslim children.

Table 3 gives the laboratory fi ndings of male adults. Jain 

subjects showed lower levels of heamoglobin and serum 

iron and higher values for TIBC. The Muslims and Brahmin 

had lower TIBC and higher serum ferritin levels. 

Table 4 presents the laboratory fi ndings of adult females. 

Brahmin and Muslim had higher levels of serum iron and 

ferritin while Jain participants were comparable to controls. 

As per the recommendation of National Institute of Nu-

trition (ICMR) the cut off values were decided to identify 

iron defi ciency anemia as serum iron ≤ 60 μg/dL, TIBC > 

380 μg/dL, transferrin saturation < 15% and serum ferritin 

< 12 ng/dL [6].

Majority of our participants had serum ferritin values 

>15 ng/dL. Only one male Jain child had ferritin value be-

low 12 ng/dL and four male children and one adult female 

of Jain community had values <15 ng/mL. In control series 

there was one male adult and among Muslims two male 

children having <15 ng/mL ferritin. None of the Brahmin 

subjects had low ferritin. Hence ferritin was not included in 

Table 5 and Table 6.

Table 5 shows the number of subjects having iron de-

fi ciency anemia based on different parameters. Chi-square 

test showed signifi cant relationship with Hb, Iron and 

TIBC. Jain adults showed higher incidence of iron defi -

ciency anemia while Muslim had low incidence.

As seen in Table 6, signifi cant relationship was observed 

only with Hb as anemia was more frequently present in Jain 
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women. Incidence of anemia was also high in the control 

group.

Discussion 

Anemia (Hb <12g/dL) being the commonest problem in In-

dia [6] it was diffi cult to select a control group. Our healthy 

control group consuming vegetarian or non-vegetarian diet 

showed anemia in 52% of women. The overall incidence 

of anemia was 32.6% in Jain, 24.8% in control, 21.8% in 

Brahmin and 13.9% in Muslims. Several studies conducted 

in India [7–9] and in other countries [10] have shown higher 

prevalence of anemia in women. In the present study also 

in all four categories female participants more frequently 

had low Hb level (p<0.01). Mehta [11] reported anemia 

in 20.3% adult females while our study showed overall 

incidence of 35.44% in the same category. Patel [7] has 

reported > 95% incidence of anemia in children, 65.7% in 

male adults and 88.4% in adult females in rural Maharastra. 

Surat being a big city with a lot of health consciousness in 

the middle class and higher middle class population, study 

has reported comparatively lower incidence. The higher in-

cidence in rural area is attributed to helminthiasis.

Globally 50% of anemia cases are attributed to iron 

defi ciency [12]. Iron defi ciency anemia is widely prevalent 

in India [6, 13, 14]. Hematological parameters like MCV, 

MCH and RDW are considered important in identifying 

Table 1 Mean ± SD values of age and various laboratory parameters in male children

Study 

Participants

Total 

Number

Age 

(Years)

Hb g/dL Serum Iron * 

μl/dL

TIBC 

μl/dL

Serum 

Ferritin 

ng/mL

Transferrin 

mg/dL

Transferrin 

Saturation** %

Control 50 Mean 9.9 12.2 85.7 322.2 39.3 271.9 26.3

SD 2.2 0.7 21.9 54 15.6 49.4 7.5

Brahmin 42 Mean 11.7 11.8 95.6 347.8 37.1 264.1 28.1

SD 2.9 1.38 22.6 44.3 19.5 44.3 8.0

Jain 46 Mean 11.8 12.2 76.2** 359.1 37.8 278 21.2

SD 3.1 0.8 13.8 36.3 24.7 48.4 4.2

Muslim 27 Mean 12.1 12.5 84 356.9 36.4 253.5 24.3

SD 2.5 1.3 14.5 50 12.7 35.6 6.9

df  = Degrees of freedom

*ANOVA test revealed signifi cant F values of 7.6 and 5.3 at df
1
 161 and df

2
 3 for serum iron (p<0.01) and transferrin saturation 

(p<0.01) respectively.

**The pair “t” test between means of control and Jain participants revealed signifi cantly reduced iron levels in Jain (p<0.001 for 94 

df)

Table 2 Mean ± SD values of age and various laboratory parameters in female children

Study 

Participants

Total 

Number

Age 

(Years)

Hb g/ dL Serum Iron* 

μl/ dL

TIBC μl/ 

dL

Serum 

Ferritin* 

ng/ mL

Transferrin 

mg/ dL

Transferrin 

Saturation** %

Control 10 Mean 15.5 12.1 87 348 34.4 239.5 25.3

SD 1.2 1.2 15.6 37 18.3 45.4 6.1

Brahmin 10 Mean 15 12.3 90.7 332.8 31.3 244.3 26.1

SD 2.5 1 23.1 23.6 16.1 28.6 5.3

Jain 10 Mean 16 12.3 79.5 335.4 32.8 234 23.2

SD 1.5 1.1 21.2 57.3 19.9 52.7 6.2

Muslim 10 Mean 16 12.3 97 353.8 77.6** 247.4 27.5

SD 3 1.3 19.6 35.2 54.3 38.2 5.22

df  = Degrees of freedom

*ANOVA test revealed signifi cant relationship with ferritin (F=5.11 at df
1
 36 and df

2
 3, p < 0.01).

**Signifi cant increase in ferritin concentration compared to control by pair “t” test (t = 2.4 df 18, p <0.05)
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suspected cases of iron defi ciency [3, 15]. In the present 

study all these parameters showed comparable mean values 

by ANOVA in all four groups studied.

Based on ICMR reports Raman and Sarma [6] have rec-

ommended cut off to identify iron defi ciency anemia for se-

rum iron as ≤ 60 μg/dL, TIBC > 380 μg/dL, transferrin satu-

ration < 15% and serum ferritin < 12 ng/dL. Present study 

observed the lowest value for iron and transferrin saturation 

in Jain participants and higher values in Muslim and Brah-

mins. Thus it is clear that Brahmins consuming vegetarian 

diet can also maintain their iron profi le like Muslims who 

are non-vegetarians. Serum transferrin measured on 205 

samples of children did not show signifi cant relationship 

with iron defi ciency. TIBC and serum transferrin levels are 

increased in iron defi ciency but decreased in infl ammations 

and infections [16]. In country like India where chronic 

infections are common these parameters probably have 

limited value.

Roots and tubers are not very rich source of iron [2]. 

Hence iron status of Jains should have been like that of 

Brahmins. Probably frequent fasting habits of Jains are 

responsible for iron defi ciency in them.

Table 3 Mean ± SD values of age and various laboratory parameters in adult males

Study 

Participants

Total 

Number

Age (Years) Hb* g/ dL Serum Iron 

* μl/ dL

TIBC* μl/ 

dL

Serum 

Ferritin* 

ng/ml

Transferrin 

Saturation 

* %

 

Control 100 Mean 28.5 14.1 83.1 344.8 59.2 28.1

SD 9.7 1.5 23.9 36.2 45.0 10.4

Brahmin 100 Mean 32.9 13.8 85 320.9** 78.9** 27.4

SD 11.3 1.6 24.1 32.5 59.5 10.4

Jain 100 Mean 33.8 12.8*** 68.9*** 359.8*** 58.5 19.6

SD 8.6 1.65 17.6 26.2 42.8 6.8

Muslim 100 Mean 33.6 14.2 90.8 312**** 92.5**** 30.2

SD 11.2 1.6 21.9 407 72.9 10.4

df  = Degrees of freedom

*ANOVA test revealed signifi cant F values for all laboratory parameters (p < 0.01 df
1
 = 396; df

2
 3).

**Pair “t” test reveals signifi cant reduction in TIBC and increase ferritin compared to control (p <0.01) in Brahmin.

***Pair “t” test shows signifi cant reduction in Hb, iron and signifi cant increase in TIBC compared to control (p <0.01).

****Pair “t” test shows signifi cant reduction in TIBC and increase in ferritin in Muslims compared to control (p <0.01).

Table 4 Mean ± SD values of age and various laboratory parameters in adult females 

Study 

Participants

Total 

Number

Age (Years) Hb* g/dL Serum Iron 

* μl/dL

TIBC μl/dL Serum 

Ferritin* 

ng/mL

Transferrin 

Saturation 

* %

Control
50

Mean 32.3 11.6 65.5 350.1 34 19

SD 10.7 1.4 9.2 33.5 19.7 4.1

Brahmin
36

Mean 32.9 12.2**. 72.5** 351.8 58** 21

SD 11.3 1.1 19.8 40.8 22 9

Jain
22

Mean 32.3 11.6 34.3 364.3 38.9 18.2

SD 10.7 1.4 13.3 28.7 15.6 5.3

Muslim
50

Mean 34.1 12.5*** 77.8*** 337 51.5*** 21.7

SD 11.3 1.6 19.7 43.5 23.9 9

df  = Degrees of freedom

*ANOVA test revealed signifi cant F value for Hb, serum iron TIBC and serum ferritin at Df
1
 154 and Df

2
 3 (p <0.01)

**Brahmin showed increased levels of Hb, iron and ferritin compared to controls by pair “t” test (p <0.01).

***Muslims showed increased levels of Hb, iron and ferritin compared to controls by pair “t” test (p <0.01).
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Most of the studies in literature [11, 17] have employed 

serum ferritin as a marker to detect iron defi ciency and <15 

ng/mL levels are considered diagnostic. Majority of our 

participants had serum ferritin values greater than 15ng/mL. 

Jain community though showed reduced iron concentration, 

only one male child from this community had ferritin value 

below 12 ng/mL indicating depletion of iron stores and four 

male children and two male adults had ferritin levels below 

15 ng/mL. Only one control subject, two Muslim children 

and none of the Brahmin had ferritin value <15 ng/mL. 

Thus in majority of subjects there was no evidence of deple-

tion of iron stores.

Thus this study has shown that only Jain participants had 

higher incidence of iron defi ciency anemia. Vegetarian diet 

consumed by Gujarati Hindu Brahmin community provided 

them with a suffi cient iron to maintain their iron profi le like 

Muslims consuming non-vegetarian diet.

References

1.  A Report of the expert group of the ICMR: Nutrient require-

ments and recommended dietary allowances for Indians. 

National Institute of Nutrition, Hyderabad, ICMR, 1995; pp 

43–49

2.  Gopalan C, Sastri BVR, Balasubramamim SC, Navsingar 

Rao BS, Deosthale VG, Pant KC (1995) Nutritive value 

of Indian foods. National Institute of Nutrition, Hyderabad, 

ICMR 2–23:50

3.  Brosovic M, Henhorn F (1995) Investigation of abnormal 

Table 5 Iron defi ciency anemia in male participants

Study 

Participants

Children Adults

Hb < 12 

g/dL

Iron < 60 

μg/dL

TIBC > 

380 μg/dL

Transferrin 

Saturation 

≤ 15 %

Hb < 12 

g/dL

Iron < 60 

μg/dL

TIBC > 

380 μg/dL

Transferrin 

Saturation ≤ 

15 %

Controls n 16 6 8 1 7 9 12 5

% 32 12 16 2.0 7.0 9.0 12.0 5.0

Brahmin n 19 5 7 3 13 10 2 8

% 45.2 11.9 16.7 7.1 13.0 10.0 2.0 8.0

Jain n 19 6 13 4 26 34 8 1

% 41.3 13.0 28.3 8.7 26.0 34.0 8.0 1.0

Muslim n 8 2 6 0 1 0 5 0

% 29.6 7.4 25.2 0.0 1.0 0.0 5.0 0.0

∑χ2, p 3 df NS NS NS NS 28.42 

<0.01

47.91 

<0.01

8.06 <0.05 7.7

 >0.05

NS =  Non Signifi cant  df = Degrees % freedom

Table 6 Iron defi ciency in female participants

Study 

Participants

Children Adults

Hb < 12 

g/dL

Iron < 60 

μg/dL

TIBC > 

380 μg/dL

Transferrin 

Saturation 

≤ 15 %

Hb < 12 

g/dL

Iron < 60 

μg/dL

TIBC > 

380 μg/dL

Transferrin 

Saturation 

≤ 15 %

Controls n 3 2 1 1 26 14 6 4

% 30.0 20.0 10.1 10.0 52.0 28.0 12.0 8.0

Brahmin n 3 1 1 1 6 10 10 8

% 30.0 10.0 10.0 10.0 16.7 27.8 27.8 22.2

Jain n 3 2 2 1 10 8 8 6

% 30.0 20.0 20.0 10.0 45.5 36.4 36.4 27.2

Muslim n 3 0 2 0 14 10 8 6

% 30.0 0.0 20.0 0.0 28.0 20.0 16.0 12.0

∑χ2, p 3 df NS NS NS NS 9.01 <0.01 1.66 >0.1 6.0 >0.1 4.5 >0.1

NS =  Non Signifi cant  df = Degrees of freedom



Indian J. Hematol. Blood Transfus 23(3–4):82–87 87

 

123

hemoglobins and thalassemia: Dacie JV, Lewis SM eds 

Practical hematology 8th ed, Edinburgh, Churchill Living 

stone, pp 249–285

4.  Varley H, Gowenlock AH, Bell M (1980) Practical clinical 

biochemistry. 5th ed, London, William Heinm Ann Medical 

Books Ltd. pp 36–73

5.  Daly LE, Bourke GJ, McGilvray J (1991) Interpretation and 

uses of medical statistics. 4th ed Oxford; Blackwell Scien-

tifi c Publications, pp 139–156

6.  Raman L, Sarma KVR (1996) Nutrition and anemia: Bamji 

MS, Rao NP, Reddy V. eds:Text book of human nutrition, 

New Delhi, Oxford and IBH Publishing Co. Pvt. Ltd., pp 

266–286

7.  Patel JC (1989) Prevalence of iron defi ciency anemia in a 

village in Thana district and its treatment with iron fortifi ed 

common salt. Indian J Hematol VIII:161–164

8.  Bentley ME, Griffi ths PL (2003) The burden of anemia 

among women in India. Eur J Clin Nutr 57:52–60

9.  Totetja GS, Singh P, Dhillon BS, Saxena BN, Ahemd FU et 

al. (2006) Prevalence of anemia among pregnant women and 

adolescent girls in 16 districts of India. Food Nutr Bull 27:

311–315

10.  Severson E, Buell JS, Fleming DJ, Bermudez OI, Potischman 

N et al (2007) Poor iron status is more prevalent in Hispanic 

than in non-Hispanic white older adults in Massachusetts. J 

Nutr 137:414–420

11.  Mehta BC (2004) Iron defi ciency amongst nursing students. 

Indian J Med Sci 58:389–393

12.  Stoltzfus RJ (2003) Iron defi ciency: global prevalence and 

consequences. Food Nutr Bull 24:S99–S103

13.  Mehta BC (1982) Thalassemia and nutritional anemia in-

teraction: Bhatia HM, Contractor NM eds: Recent trends in 

Immunohaematology, Bombay, ICMR 134–140

14.  Shah A (2004) Iron defi ciency anemia – Part I. Indian J Med 

Sci 58:78–81

15.  Vishwanath D, Hegde R, Murthy V, Nagushree S,

Shah R (2001) Red Cell distribution width: Sensitive pa-

rameter of iron defi ciency anemia? Indian J Pediatrics 68:

1117–1119

16.  Worwood M (2001) Iron defi ciency anemia and iron over-

load: Levis SM, Bain BJ, Bates I Ed. Practical Haematology. 

9th ed, London: Churchill Livingstone 115–128

17.  Beard JL, Murray–Kolb Le, Rosales FJ, Solomaons NW, 

Angelilli ML (2006) Interpretation of serum ferritin con-

centrations as indicators of total-body iron stores in survey 

population: the role of biomarkers for the acute phase re-

sponse. Am J Clin Nutr 84:1498–1505



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /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
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /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 0.76
    /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 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. 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 suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


