
Biochemical Profile of Selected Mutrlents 
ftmoity Mormal Healthy Hdult Women

BY

u r m m a ,

A DISSERTATION SUBMITTED TO THE BHARATHIAR UNIVERSITY 
COIMBATORE. IN PARTIAL FULFILMENT OF THE REQUIREMENTS 

FOR THE DEGREE OF MASTER OF SCIENCE

MAY - 1986



Mnouflcdqemcnt



A C K H O W L S D O S H J S H I

The author record a her deep fe lt thanks to 

&r#(Tat«) ndtiUMt&ma vmvimmmm, M*se,y ph#c.  (Madras), 

Professor of Department of Food Science, Sri Avinashilingaa 

home Selenee College for Women, CoiaDatore, for her valuable and 

Inspiring guidance and tiaely encouragement at every stage 

of this study.

She wishes to record her oest reverential and sincere 

gratitude to Tat# *U M m m m m i, M#3e#, Dipette« Assistant 

professor of foods end Nutrition, Sri tvinashillngaa hone science 

College for lessen for hor dynastic guidance rendered throughout 

the study#

iho author wishes to oxproes her thanks to 

hr, (fat# ) BifcA it#Sc* (Madras), Fh#L# (Purdue)f

Professor of Department of foods and Nutrition for the deep 

interest shown by her in the course e f the investigation#

Grateful acknowledgement ere due to the Director 

sad Boan of Post Grsdueto studios Dr#(tat#) HAJMMAh P# DflfADAd9 

M#A#t K#Se*f Ph#£. (Ohio stato), h#3c. (Madras), and 

Dr#(fat«) UttfaMl SANTA aAJAGOPAh, «#s* (Tennessee), Ph#D. (Madras), 

principal, i r l  Arinashllingea Heme Science College for women, 

for the fac ilities provided far the investigation#



ihe investigator visbes id «x p m i her sincere 

and heartfelt gratitude to the faadl liedtt Agricultural 

University for the help renders during the course 

Of the study*

with deep sense of gratitude the investigator 

expresses her heartfelt thanks to the students e f

Sri Svinashilingea host* science college for their kind 

cooperation os volunteers for the study*



lABLs Of COPtiaSS

chm m  page ho.

U 3 f OF fJ&Uii

u j t  of pxomsa

£JUf OF AFPlKbXCJBI

X igtRoouetios •» 1

11 w m i* of u fm A um

1. Hood for assessing nutritional status *• 6

status •« 7

3. Seed for dotolsptng sown »* 10

4. studios related to l l i h f i i s l  profile 
of specific nutrients ♦# U

a. iron and he—nilabln »• u

b. Protein »• 13

O. Vitamin A ♦* 14

d. Calclus *• 19

e. Zinc mid Copper 19

and 6. Hood to have local data on biecfceeical 
profile of nutrients •• 17

111 ssrsaiM ism  m & *m * «• 13

A. Selection of the venue *• 19

£. Selection of the volunteers •« 19

c* Hecording asthrope— trie noasure—nts 20

D, DeterralnAtlon of the food and nutrient 
intake of the veluutaera •• SI

S. Oetentnatl—  of blood pressure mid 
clinical examination ** 22



ChJmm

n

it

Pai# So*

F# Determination of th© biochemical profile
o f  s e le c te d  n u t r ie n t s S 3

1* c o l le c t io n  o f  b lo o d  and a d o r a t io n  o f  
serum •• S 3

2# a )  D e te rm in a tio n  o f  h a e m o g lo b in  l e v e l  
and packed c e l l  vo lu m e •• 8 3

3 «  E s tim a tio n  o f  serum  o o p p o r and l in e •# 2 4

4* E s tim a tio n  o f  n r u o  c a lc iu m •• 2 6

6# E s tim a tio n  o f  s c rim  V i t c ia i«  1 •• 26

and 6* E s t im a t io n  o f  t o t a l  p r o to in s  and 
i t s  f r a c t io n s •• 2 6

E s m s s  wn •* 2 7

1* B a ck g ro u n d  d e t a i ls  o f  v o lu n te e rs •• 2 7

C l i n i c a l  e x a m in a tio n *  p u ls e  r a t e  
and b lo o d  p re s s u re  o f  v o lu n te e rs #• 2 9

3* A n th ro p o m e tric  m easurem ents o f  v o lu n t o o r s •• 3 1

4* Hoan food and n u t r ie n t  i n  ta k a  o f  th e  
v o lu n te e r s 32

6* Mean anti ra n g *  o f  h a e m o g lo b in  and 
packed c e l l  vo lu m e #• 3 6

6* Mean end ra n g e  o f  serum  ir o n  and t o t a l  
i r o n  b in d in g  c a p a c ity 33

7* Mean and ra n g e  o f  serum  co p p e r and 
s in e  le v e ls •• 39

$0 mm  end rang©  o f  serum  c a lc iu m •• 4 1

9 ,  Mean and ra n g e  o f  serum  r e t i n o l  le v e ls •• 42

10* Mean and ra n g e  o f  serum  p r o te in s  • 
A lb u m in  and g lo b u lin  le v e ls •• 4 4

11# S uggested  re fe re n c e  v a lu e s  f o r  s e le c te d  
n u t r ie n t s i t 4 7

smuax AKb ca k c b u S io E •• 48

•• 62

»« 61



J
M

1- 1ST OF SAEIAJ . ■

taxjls fags No*

x CilSICAX ASSES#* Si 1 OF XUS VOUffiZES&tf •• BO

i i HEAJ? ABD BANGS FAUUfci OF i*UX3I BATHmy UUH& mssssas •• 3®

xxx mm tm bangs vai&m of might mp ŷ uut m tub vtiummM •* 31
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i  iimoDtxifiog

"Be who hat health bat hope, and ha who hat hop# 
hat everything*

•  ^ftl) Proverb

nations talk about what they lack* h arU a  talkt 

about peace* Gereany talkt about unity, Franco about glory* 

liuttia about Freedom and India about Food* Our country 

hat boon plagued with chronic food aearcity and periodic 

famines uhieh have aggravated the tltuation for atlaaat 

two centuries* For generations our people hare bam getting 

inadequate food which wet Unbalanced at well*

ihieuayansaa (1963) points out that the iaportance of 

a nutritionally balanced diet has been well recognised 

long ago and it  referred to even in ancient Etude scriptures* 

in Hthabharathat it  hat beon taentioned that *m who takea 

food in proper measures* liras a long life  and lives without 

any disease* gets strength and hat alertness of aind*

Food nourishes our bodies and people always have known 

that they must eat to Uvof to grow normally and to keep 

strong* But food can do more than satisfying hunger* 

Farlatla (1964) opines that food contributes to physical 

mental and onotional health*
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According to Anand (1981) imprvrmmt in health hat 

to bo considered in its totality ts a part of tho overall 

strategy of human development* A greater degree of 

confluence is  needed between the social welfare and economic 

development objectives. Xhe health plan seeks to 

establish linkages with integrated rural development, 

education, social wolfaro9 agricultural water9 sanitation 

and drug development* The chief focus is  an achievement 

o f the goals o f health for a ll  by 2000 A*b* through the 

universal provision o f primary health care*

The Central Government guides, sponsors and supports 

major schemes, for improving the health of tho people* 

Oopalan (1979) exhorts# •I f  we are to successfully attack 

the problems o f poverty and social injustice, the concept 

that human resources represent a most valuable national 

aesott becomes the control theme of our national development 

strategy* Be drew attention to the fast that asst 

observers over rate the economic importance o f land and 

greatly understate the ixaportanee of the quality o f human 

agents*

According to the 1981 census, the total population 

of India is 63*3 stores* The Ration* • development depends 

to a great extent on the way this population acts* I f  this 

huge human resource can be developed properly, the nation 

can look up with hope for further progress.
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fhsre arc variant factor# which Influence human 

resources in groat many way*, some o f thorn being knowledge, 

sk ill, attitudes, aptitudes ana nutrition* Tb$ ability  

of an individual to contribute the maximum possible to a 

nation is dependent on his nutritional and health statue* 

Gopalan (1379) and other nutrition scientists in our 

country frequently stress the urgency o f inproving the 

nutritional status and health of both children and adults, 

i f  vo art to derive benefit from our vast human endowment*

nutrition cuts across the whole fabric of society 

in that it  affects a ll individuals at a ll stages o f their 

lives* Improvements and developments in the field would 

only bo meaningful in so far as the people may apply 

scientifle knowledge in everyday living situations in the 

homo and community* Understanding the community and its  

people Is basic to any planned change* Gepalan s i  ( 1982)

points out that dietary habits in different regions of the 

world hive been dsteralnsd mainly by the local availability  

of foods and dietary patterns necessary to sustain 

reasonably good health have perhaps baon evolved after a 

good deal of tria l and error*

feeorJlxtg to Dsvadas (1933) food practice* are 

deeply rooted in their culture, which controls the eholes 

an! use o f food in the context of their life s ty le s ,
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chile incooe9 food availability, hen food production and 

Marketing fac ilities influence the flood preferences of the 

lollvirtual, customs and traditions dictate the manner in which 

food should he procured t stored 9 cooked screed and eaten* 

ssrentually distinctive food preferences and prejudices are 

developed*

*be nutritional veil being Is a prerequisite fbr 

healthf fu n  funetlonal capacity and physical fitness of 

individuals and populations* Optimal nutritional status 

Is the foundation for soeio*econemlc development* hence 

development programs place emphasis on the improvement of 

nutritional status o f the people as the principle goal* 

Assesaaent o f nutritional status lie s  as the basis o f a ll 

efforts to control nutritionally determined factors and 

assessment of human needs for various nutrients is  dons 

based on the amount of food actually eaten and the resulting 

nutritional status*

usnes nation vide efforts have been aide to assess the 

nutritional status o f population groups through the various 

moans available like anthropometry, food and nutrient lntake9 

clin ical examinations and biochemical picture* the Indian 

Council of Medical liescarch has developsd tbs Hecommended 

AHovanees for Foods and ffutrients uhleh ars widely ussd to 

assess the nutritional status of the population* *’hs national 

Institutes of nutrition has produced data on anthropometric
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n m n w iit i  which it  used for purposes o f «M9 iriiM U  

Of 9f\ml importune* it  the ywotf to develop local novas 

for bleebenleal profile of ear population. iauberlieh (1974) 

points out that biochemical aeasureaent* represent tho test 

objective asseesaent o f tha nutritional status o f an 

Individual frequently providing pro or sutellnical information* 

Ksvortholoss vs have not yet develops* biochemical norms 

toptesentisg the levels o f various nutrients in blood for 

oo? population groups*

nones a fcmabla effort has boon nada in the praaant 

study § to determine the biochemical profile of seloeted 

natrienta among young haalthy adult m sen* which it  la 

hoped u ill be a atap towards having our own data for the 

biochemical profile of our population groups*
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The Review of literature pertaining to this stagy,
Sztejdrecl Â!>vi_£n/>!, /9*\0/\g

*& lM li««ie8 l Profile o f^ o te il healthy Mult e«senHf is  

discussed under the following heeds*

1* Used for assessing the nutritional status 

£• Rsthods o f assessing the nutritional status 

3* 2$eed for developing norms

4* Studios related to biochemical profile of nutrients 

and 6* Hood to hsvo local data on biocursical 
profile of nutrients*

1* IftM

Obort (1911) dofines nutritional status as the 

physical health of a parson as it  results from consumption 

and utilisation of food in the body* It  is  determined 

by the kind and amount o f nutrients supplied to the body 

and how completely they are used to meet body needs*

'aintenttnee o f the health is  dependent os good nutrition 

(food and nutrition Hoard 1979)* According to Fanerjee (1968) 

and Oopalsn (1966) food production and demographic data 

indicates low availability of many food groups including 

the major source o f energy* -his low availability of 

most foods is  reflected through different degrees of 

malnutrition prevalent in the largo sector o f Indian population*
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Srikantia (19W) opines that the health and longevity of the 

aethers are far free satisfactory* The mortality among 

child bearing women la eight to ten times higher in India 

than in developed countries*

J e lllffe  (1978) points out that the principle aim 

of the nutritional assessment o f a community is  to map 

out the magnitude and geographical distribution of 

malnutrition as a public health problem, to discover and 

analyse the ecological factors that are directly or 

indirectly responsible and where possible suggest appropriate 

corrective measures preferably capable of being applied with 

continuing community participation*

according to ibankaranand, (1981) i^>rocea*ent In tho 

health status o f the people has to be considered in its  

totality as a part o f the overall strategy of human resource 

development* The nutritional well being o f a community or 

nation is  an important determinant of its health status* 

Protein Advisory uroup (1976) opines that in short bhs 

nutritional assassment o f a community should aim at 

discovering facts and guiding action intendod to improve 

nutrition end health*

Je lU ffo , (1966) bavidson £& s i  (1976)9 Swaminathim, 

(1076) Blackburnt (1977) have listed dietary survey, physical
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aatfaropoastryi biophysical and biochemical teats and 

v ita l statistic* as yardsticks in assessing the nutritional 

status*

e ieell and Francois* (1931) opine that anthropometric 

data f  t t  been used primarily as a measure o f nutritional 

status sod health* Dowlsr &X* (1933) state that 

anthropometry is used ae a proxy for nutritional status and 

are shortened measurements of body nutrient stores and 

previous growth patterns*

Bugioo* (197S) reports that there is a general 

agreement that anthropometric measurements properly taken 

and properly evaluated represent a useful basis for the 

assessment o f nutritional status* According to Dorados (1988) 

maasorerents o f heights aw? weights are important tools 

in assessing the nuttltlonal status of a population* i f  

properly obtained and interpreted they wool/? servo as useful 

indicators in the evaluation of nutritional status# 

iwsorselfrit (1934) points out that height once gained cannot bo 

lost aoS it  is believed that it  is relatively less affected 

by acute and snort episodes o f malnutrition but is affected 

by chronic malnutrition of long Sureties*

Mcor lug to reehivss* (1974) weight measurement 

is  by far the most common and bast known aathrspoostrie
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aethod. i t  is  also most valuable tot basic health 

services for it  provides the greatest amount of information,

Coobinatlon of anthropoaetric asasurosent* and 

indices like height* weight and weight/height have been 

suggested for assessment of nutritional status by H2H (1979)* 

laboratory tests provide a precise objective method o f 

determining levels of nutrients in blood or urine that 

indicates the status o f the body with respect to opocifie 

mitrientOf obort (1911),

doeordlng to *ao || jlL9 (1969) and whitehead f (i960) 

the most objective neons for assessing the nutritional 

status and to evolve soas normal pattern of deficiency 

w ill be baaed os biochemical analysis of factorials such as 

blood and urine, tauborlleh dr £owdyf (1974) suggest 

i that bioehenleal neasuresaents represent the most objective 

aoeessaent o f the nutritional etatus of an individual 

froqaently providing pro or subclinlcal information.

Blood socles do permit tho investigation a slightly 

greater latitude Urn urine since the former can ba 

partitioned into whole blood * serua9 plasma and/or rod blood 

cells.

iiochemlcsl techniques os with clinical examinations* 

anthropometric measurements and diatary surveys can bo 

of considerable value in aaaosslng nutritional status of a 

person*
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According to iwatainathan < im ) diotary survoys 

constitute an essential part of any complete study of 

nutritional statu* of individuals or groups* providing 

essential information on nutrient Intake levels* sotiroes 

of nutrients* food habit* and attitudes* Borg (1981) 

states that malnutrition la  large populations is measured 

primarily by eaaparlng people** actual diets «dth shat 

nutritionist* regard as adequate diet*

Verity Ail U989) suggest that It  has long boon 

customary to quote * normal ranges1* for the eoneentratlon of 

constituents In body fluids* it*** are intended to 

indicate the values found in persons who are in good health 

mid fey inference to define results vfcich Indicate that 

sons abnormality la present*

Jauberlleh (1974) spins* that depending on the 

measurement enployed information stay be obtained as to 

an Individual* s present or rocent and sometimes long-range 

nutritional status*

J e lllffe  (1966) opines that the standards for a 

community are usually obtained by measuring a statistically  

adequate sample of a hsilthy* vell»fed segment of tho
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population whose ages air# boom with certain!ty* Local

anthropometric stanftarftit should to prepared and used 

tftjerever possible because they nay often to consider eft 

a aoro realistic coal*

According to finch, (la77) iron deficiency is  

considered to to a stats in which the iron simply is  

equate to porsit nors&l synthesis o f assoxitial iron 

coaposaifts* vulliabiae, (1969) found a correlation 

between the hasaaoglobia level and muscular function as shorn 

by a seep of Bwveaent and ability to sustain effort*

Sandra m& ire&fielfl, (1071) shoved that children 

vith relatively low concentration o f ioeaoglobln eado less 

efficient use o f oxygen than ft id children with higher 

concentrations* Iron ftefloleney anaemia affects the 

physical capacity by reducing the availability of oxygen 

to the tissues ©fetch in torn affects cardiac output and 

the heart eventually loading to fteatb in severe eases 

Vliayala&shmi Alt (1903)

Surveys conducted by tfuu (I07S.) throughout the world 

hnve snow a prevalence of iron deficiency in sens true ting 

vooen varying from 10*53 percent* These data are sufficient
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to establish the prevalence of iron deficiency in hundreds 

of millions of people in the world today*

In developing coraatrios where the amount of 

available dietary ifon I f  extreaely lav and particularly 

when there is also an increase in iron losses fras bookworm 

Infestations* ftnaent* of ’nod era to to severe degree is  

frequent* fhls condition reduces the work production 

and ability to resist infection and increases mortality 

risk during pregnancy*

According to Cohen9 (1868) bhO* (1972) although tho 

measurement of haemoglobin levels in mm Is not d lfficu lt9 

the accurate diagnosis o f anneals ie far from ea»y9 

especially i/bon a particular level o f haemoglobin is  the 

only c r ite r ia  of normality*

Rebecca, (1898) opines that serum iron end transferrin 

are needed to diagnose iron status o f an individual along with 

iron and haemoglobin estimations* iw*ainathaa9 (1874) 

has suggested a value ranging from 330*450 m g/iyj ml* 

for flic *  hetsfcy9 (1888) suggests that In health the 

serum Iron of adult non pregnant women lies between the 

range of 13*87 p m%/lb* It  shows Immense individual 

diurnal variation and fluctuates even from hour to hour*
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£!» total iron blading capacity (XXUC) In the non»pregnant 

state lia t is  the range of 45*73 pumi*/lt* In the 

non-^naesle Individual the H I« is  approximately 1/3 

saturated with iron*

According to 1*13 report9 (1973) haemoglobin sad 

FCV either singly or together have been used to determine 

Iron nutritional status of population groups* It  is 

generally assumed that haemoglobin and FCY have a high 

degree or correlation mad a simple ratio in fact has been 

used for converting haemoglobin Into corresponding PCV 

values*

b. ttsSftta

Maclean j&  g it (1977) reported that protein deficiency 

might Interfere with the optimum utilisation of energy by 

Interfering with fat absorption* According to 

Jteln g& h i (1933) for subjects in nitrogen balarcc the 

protein synthesis rate, the protein turnover rates are 

equal* Cop&laz! et a l9 (1934) reports that the dally 

protein needs of an adult are adequately set i f  the diet 

provides about one gram of protein per kg* of body weight* 

Protein deficiency is  d ifficu lt to eases® but serum 

albumin concentrations are recognised as the Index e f 

protein status (Fluet ot a lf (1979)*
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C* Vitamin A

According to irlkentla* (1973) Vitamin A deficiency* 

another typo o f malnutrition poses a carious throat as it  

causes blindness* Scrimshaw et al* (1931) reports 

that the intereetion between hypovltaalnoels A and infection 

is  se ll recognised* Vitamin A deficiency diminishes 

the resistance to infection end infection also can impair 

Vitamin A nutriture*

Paterson et a lv (1973) indicates that a papulation 

is  considered to have a Vitamin A nutritional problem 

when 1S> or more o f the pereona surveyed have serum values 

less than 13 mcg/loo ml* . Persons with less than 

13 BCg/100 ml* e f Vitamin A are likely te have significantly 

developed low liver stores and can be considered ae 

potential eases* According to Seuborllch>levels of 

plasma Vitamin A correlate closely with plasma retinol 

binding protein levels* Levels of 19*&0 ocg/100 ml* 

are considred "low4’ while levels below 10 meg/100 ml* 

reflect e defeelent state*

Agnikar and Flores* (1979) opine that the setting e f 

an "adequate” or "acceptable* rango for serum Vitamin A 

which le universally applicable poses many problems sine# 

fsw manifestations of Vitamin A doflelency are evident
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In Individuals with serum values of 20 aeg/100 ml* or more* 
this level has been propose as a cut o ff for the adequate 

category however and when applied to young children may 

over estimate the magnitude of the problem*

According to *h9* (1902) the realisation has grown 

that Vitamin A defeciency and the blindness that results 

frost Its acuta form in young children remains a major public 

health probifcs in many parts of the world*

Calcium

*he small part of tha body calcium present in plasm  

and other extracellu lar fluid is v ita lly  important in 

maintaining the correct conditions for normal neuromuscular 

transmission* glandular secretion and for activity of 

ensysts system partleula-ply those involved in blood 

coagulation (LlnksvilXer ot a l (1974)*

Tanaka anl ieluca (1973) opine that the level of 

ealclum in serum is  maintained remarkably constant at a 

concentration of about Id mg* per 100 ml* alneo it  Is 

regulated by parathyroid hormone* calcitonin and 

m tabiols^ieally active Vitamin D.

According to Varley h i (1983) although the total 

plasma calcium level varies lit t le  in health* the homeostatic 

meebanisas of the body are primarily directed towards



maintaining a constant concentration of the ionised calcium 

fraction uhleh is the biologically active eo^m m t*

For many yours the normal range for tbs serum calcium **s  

accepted as bolus 2*i;5 to £*75 m*m»l*/l (9*3 to 11*0 mg*/199 ml*) 

vith somo markers allowing an upper limit of 8*87 m.raoWl*

(11*8 ml*)

According to Iyengar (1936), take 15 mg* of sire dally 

and try to maintain a traco- element balanced diet* This 

advise is  being increasingly given in the vest by physicians 

and health vespers to the people* especially to pregnant 

women and to the very young people* Fell and Bums (1978) 

report that nine is a component of mm reus ensyoe systems 

which help to regulate most stages of neoeleic acid and protein 

synthesis* Cefeeienty thorefars has affect upon ce ll 

regeneration nod overall grevth of animals and man* Acuta 

signs of sine iafeciency are seen only rarely* in complete 

parenteral nutrition la one instance* Prated (1979)t 

reports that accordin& to toel? techniques plasma sine 

concentration (scan ♦ 3D) in normal subjects is 112 + 12 mg,

fisher fik (19S4) opine that the ingestion of 

moderately hl$i aas nta of sine for a 6 week period by human 

results in a decreased copper status* Dietary ®n/cu 

ratios of greater than lo ti can produce an impact on copper 

nutriture* According to iefeurs ot a l (1935) *$>!» from
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sine dftfdeient rats contained more free cholesterol and 

less triglyceride than W>1» froa Yets fed higher amount of 

fine* In sine defeeioncy llpolyals o f chylomicrons would 

be defective* preventing the transfer of surface lipids and 

apoproteins to the !3Di» fraction*

Jelliff©  (1966) points out that it  should be the 

ultimate ala of nutritionists to prepare and usa local 

standards for different patterns of grovtn* Body proportions 

appear to vary in different groups o f peoplss* This is  

partly gametic* possibly being related in sense instances to 

climatic adaptation*

Francois d »e lse ll (1982) warn that it  a«y bs misleading 

to use reference data from develops" countries* particularly 

as the population approaches adulthood* In many developing 

countries the mean adult height end weight is the only 

3rd centile o f the developed country reference population*

The weight comparisons are node with international standards 

which Is the 60th percentile data*

Though we have developed local standards for certain 

criteria such as anthropometry* height* weight daily food 

and nutrient Intake* we lack norms regarding the biochemical 

picture of various nutrients* This forms the basis for 

this study*



Experimental ^reeedure



u t  pwcwmu

tbs experimental procedure pertaining to tnis study 

on tae "Dioeheaieal Profile of UteetaS nutrients among 

Bornal healthy Molt wonsa14 included the following stops*

, A* Election of the Yonuo

B* ielectinc of Yoluntoors

C« Kecor* lag anthropometric measurements

D* Determination of the Hood and nutrient intake 
o f tJoe volunteers

E* ieteralnatlon of blood pfeoeore and 
clinical esastnatlon

F* Determination o f tbe b lM M e f t l  profile o f 
selected nutrients

1* Collection of blood and separation o f serua

2m a) Determination of hauaogX&bin lore! and 
packed ce ll volume

b) Bstiaatlea o f serua iron end total iron 
binding capacity

3# Estimation of asms ooppor and sine 

4* Estimation of eortaa calcium 

3« Estimation o f eorun Vitamin A levels 

and d* Estimation of total protoins and Its fractions

“  T *'



to
r 

tb
s 

st
ud

y 
no

re
 s

o 
eb

os
an

 t
ha

t 
th

ej
r

I
««o

1

I

a
£*
1

*
2s
e>

3 !
u
B
§+»«
©

t*

l<a

I-j 1 1+4
"  S S

I s -
«n ««

t

S

I I I ? 1

I

«  3

fct
6
»»ja

1

s
1

s»
£
3
% i

&« o*SJ

i It
:  1 a

i  .
5 1 1 I

I  I  a  5

3  1

i  i f  I ;  i  I

I



m

*£tw u  Um w tilabU lty  of to# autritnb to «*© body tout 

affecting toe biacu«fflic*a profile. Hone* precaution 009 

takoa to «oo that toe volunteers were odn»9»k «r «  

aoM leeboliet*

Oot of toe lasndred volunteers 36 belonged to toe 
■l̂ iaie lsscene nxsmp (Hs.î oo-lSOO) end 66 belonged to tfes 
M&fe iswo®* &r©0|> (ifeove f‘.s«i6ga/»)« *fce volunteers w e  
selected after enwlng that toey wore free fren iHimfioes 
and fRjnyiag good be*lfch* 2fcl* tag s&d# sure vith toe 
kelp of totbroyopotii.9 sBftfares*»t« ona elinlcal osmatnot&on*

«tight l i  toe an tor open* trie eeasurewerit oust Us use 
ana is toe key antoroyeastrie measurement. mo weights koto 
taken in toe naming for all to* volunteers wito ordinary 
llgat slothes 0% nod after roaovtog fcneir foot none* fhe 
vsigatg vers noasar#̂  in 0 level operated bean balance 
eapable of reading opto 0«1 ig*

JeiU ffe  (1066) op too® the ftelgbt of an individual it  

node op of the ju s o f four eeopMK>ats»legs9 p*lvi#f m&m 

and ekull* ffee height vat recorded with toe help of a 

stadteneter which roods nearest to 0#l «&# Ibe volunteers 

wore ua<!« to stand or a fla t  floor by to* stale aftor 

m oving toe foot wear, feet parallel with heads9 fcutteek*9
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shoulders and back of head touching the upright* fhe hood 

should ho hold ceafortafcl? orr«ctt with the lower border of 

tho orbit la  the acme M r ia r t t l piano os the external 

auditory meatus* The arms should ho hanging at tho eldea 

In a natural manner* tho head ploeo Is gently lowered 

crushing the hair and making contact with the top o f the 

head* The height and weight wore measured for a ll the

serg (1981) atatoa that nw liitrltlo* in largo 

la  measured priaarily by comparing people** 

actual dlota with what nutritionists regard aa adequate diet*

10 determine the food and nutrient Intake of tho 

voluntoerSf twenty four hour recall was conducted by gathering 

details on the foods consumed oo recoiled by tho a j s I W i i  

end froa tho dote, row weights of various food stuff# wore 

ooaputod* The nutrients to lla b le  to tho velsaimart wore 

os 1 cult tad with tho help of food eameemytioa tables of 

IQlft (1984)* Persons eonounlng adequate food so compared

with the la aan saM  Dietary Intoko of iota (1981) wore 

chosen for the study*



Blood pressure is  the lateral pressure exerted by 

blood on toe vessel veils* The pressure o f the brachial 

artery was measured with the help o f a TfftlTiiPTWiiTttir,

The Auscultatory aethod of aeeeoreaent was aade* Keying 

at the level o f the heart the cuff is  tied round too upper 

arm* pressure raised to 200 ns hg* and then gradually 

released* Variations of sound are heard with the stetheeeope 

placing the chest piece on the brachial artery, a lit t le  

below the cuff* As the pressure is  releaeed, variations o f 

sounds are hoard, a sudden appearance of a clear tapping 

sound Indicate! the systolic pressure the tap sound is  

replaced by the aunssr which was replaced by a clear loud 

sound which suddenly becoaes nuffled and rapidly fades*

This indicates the diastolic pressure*

Clinical aooeosaent of hair, face, eyes, lips and 

acuta, tongue, teeth, gma, shin, nails and general appearances 

were baleen into account* The above took care to indicate 

any defeeiency synptoas on tongue and lips like cheilosis 

sad angular stone t it le , aajenta tongue or any changes on the 

•kin like desoatoois and poor or good anseulature* Volunteer* 

ida did not hove any deficiency synptoas were considered 

healthy*



a lls  of the proforma used f®» clin ical examination 

It  given la  Appendix I .

F* tiitoataa&lfla.ftt ,IM
JlafcElmla

fist only type Of bleed sample which can ordinarily 

be considered fbr clin ical tad biochemical tests are venous 

•ad capillary bated (ftieterieh 1969)« For the study 10 ml«

of tlie bleed m» draws fret the vein* taking tare mat no 

air bubbles were present tad tains a 10 ml* syringe* fwe ml. 
of me whole bleed vat stored at 4 ^  atlas ammonias oxalate 

at anticoagulant*

3tgfct ml* of tbc* mole blood oat centrifuged mem  
separated tad stored at 4#c* *&» sotia*felons am  carried
oat within a day or two*

«•

Haemoglobin lo rd  and hematocrit values arc useful 

indices in finding the state o f ftatrltlon* Bence haemoglobin 

ttataa of a ll  the selected volunteers was ettimated using 

the wong*t atthod (919 1971) and packed ce ll volant by me 

usual centrifugation method at per toe procedure e f national 

institute of nutrition (£H  1971) •



24

SetalXa of the pieeedura followed are given 1a

sortse iron and tim  9 9 9  dependable lndloitori of 

iron nutritional status* alnee there is  only »  vary m i l  

•eeuot of iron is  the o «m « fseat eave has to he takas 

to avoid any form of contamination* lotsky ( 1932) points out 

that sestet Iren shews taemee individual diurnal variation
"  a

sad fluctuate* oven fr©» hour to hour*

the whole blood was centrifegsH, earns separated out 

mti iaoedlately stored in the refrigerator* ostiaation* 

carried out within a few hours* Hany eelorteotrle nctbeds 

fe*va been advise* of which Dtpyrldyl method Is reliably  

used* for a ll the volunteers sense iron is ! f lic  were 

estimated by Dipysdyl method of Ramsay (1964 and 1963)*

retails of the preeefure are given in appendix I I I*

For the estimation o f serum Vitamin A level* sense 

was separated out and stored in the refrigerator* the 

analysis was dens within 94 hours*

nmy investigators have utilised plasma due and 

copper for bloehemieal assessment o f contain disaasas like
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pulssaary tuberculosis. l t is  an indication of health

status* %  the serum sins sad copper Is n ls  vere estimated 

for a n  tbs volunteers by tbs Atonic absorption spectrophotometer 

aothod of S»arketr»afc ^  (1967) details of uhleb aro given 

in Appendix IV.

6* §>tlapugp pf g am  caifiias

2b* small part of tbs body calcium present la  plasma 

and other extra cellular (M d i  i& v ita lly  important la  

maintaining tbs correct conditions for normal neuromuscular 

transmission* glandular wotration aai for activity o f e&sp* 

systems parties.arly those involted la  blood coagulation 

(Ut&sviXethj& j& 13745? * The serusa was separated out an! was 

used for tbs sensation o f ealeiust by tbo modified method of 

Kramer U sdan  as given in Hit Manual (1971)*

£he dotalls o f tbo procodoro aro given in Appendix V*

6* . 4, Lettala

2bo sons* retinol vas estimated by tbe trtflmireaeette 

aeid method by Isold sad Pearson as modified and suggested 

by Bool sooted by Oyorgy and Pearaon (1967)* 2bo details o f 

tbo preesdure aro given in Appendix *1#

Por tbs estimation o f senna Vitamin A lovely serum 

vas iterated out and stored In tbe refrigerator. fbe analysis 

vas done vitbln M  hours*



kflfeftralnatlga of total. protein and its  fractions

Protein nutritional statu* 1* d ifficu lt to ******  

but *«raB proteins, albumin and globulin concentrations 

at* recognised as the index o f protein statu* according 

to Melira Mflait * *  (1079)* bane* along vith total
protein estimation, albuain and globulin estimations 

were carried out on a ll the volunteer* bp the Biorette 

oethod of M M  and o*#r a* given in fill manual O m ) .

Details o f the procedure are given in Appendix VII*



Results and Biseussions
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iv nmui£$ ms eiiicuggiaii

Xls« result# artf dissuasion pertaining to the study
5«-(^cie^ r\juĴ K\.4r\(i ftmon*

on *8lo«cheaieal profile of^ normal Boalthy Adult women" 

la presented under the following headings*

l «  Beekground details of volunteers

2* Clinical era^alnatioh, pulse rate and blood pressure 
of volunteers

3* Anthropometric measurements of volunteers
4* Msan food ana nutrient Intake of the volunteers

5* Mean and range of haemoglobin and packed ce ll volume

6* Mean and range of serus Iron and total iron 
binding capacity

?♦ Mean and range of serum copper and sine levels

3* Mean and rangs of serum calcium levels

3* Mean and range of serum retinol levels

XI* Mean and rang® of serum proteins •  Albumin and 
globulin levels

and 11* Suggested reference values for different nutrients

A ll the 100 volunteers selected for the present study 

came from vell»to«de fanlliea with an Income of Rs«l£00 and 

above* fbelr past heelthy history was good, they enjoyed 

good health and were doing moderate physical activity*
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ffaey did not suffer froa any genetic or netebolie disorders 

end wore free froa serious illness for the pest 3 years*

AH the volunteers belonged to the ego group of 21*23 years* 

The volunteers were noiwsnokers end non alcoholics*



so

fable X highl ight# the health status of tin* volunteer s 

at revealed by the Clinical Assessment*

ti&i& l

CUiUUU. A&i&UNm m &U* ti& afcL'tfffrP Ydltittfl&tg

S*H©. retails Symptoms Deficiency
symptoms

Boalthy and 
normal

in percentage

1. Hair Lack*- lusture* 
thin and sparse B il 100

s. feet Moon face 
Pale look *11 100

3. Eyes Bight blindness 
Bitot *S spot 
Pallor of eye 
other symptoms of 
deficiency MX 100

4# Ups awl 
south

Angular stomatitis 
cheilosis Ml 100

5* lOflgtlS E«d| iioUsni 
Magenta longue Ml 100

6. feeth Mottled enamel 
carles

7* G«tt* spongy bleeding gnms fill 100

3*
* * *

bry skin hyperkeratosis 
dermatitis Bil 100

0« Bails EollonyeUift n il 100

10* General
Apperanee

Oedema
thin and emaciated

M l 100



From tab li I i t  is  ivM<nt that none of the volunteers 

seiseted for the prom t etudy suffered tnm any deficiency 

symptoms or shown through ttoo clin ical examination o f their 

*ialr9 face, eyes* Ups, tongue* teeth, jp »|  akin* nulls and 

general appearance* Tbu» a ll the volanteera were considered 

healthy » i  r irn lit1 by the clin ical examination* The clin ical 

aseessaant was serried out by the Investigator herself after 

taking necessary guidance free a nodical doctor* Further 

details recorded in the proforma Indicated that the volunteers 

had normal bowel movement and also did not suffer from eny 

allergic conditions or any chronic illness like ulcer, diabetes* 

liver disease and other such problems*

Clinical examination also revealed that none of the 

volunteers were anemic*

The pulse rate end blood pressure were normal for a ll 

the volunteers* and the moan and range value* e f pulse rate 

and blood pressure are presented in Table U *

.30

tm u  u

mm mu 111110*$ VA^u^i of miss, m* mmmaz

Details Pulse rate 
per minute

Blood pressure 
am»g

1* Hears 71*0 120/30

s . ihmge 60 *  72 —
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Table XU presents the nun and range values of 
height and wight of ttw volunteers*

satE  m

6ti64^B®(EU’S OF TEE iOUflSfSIBS

i*So. retails height 
is  Cas*

Wight 
in Kg*

Present study

1* Hean 158*47 49.22

Range

2* XQfii 147*39 47*33
(186Me>

Froa Table HZ it  is  noticed that tho volunteers 
reeorded a room height o f 155*47 Ca* snd weight as 49*22 kg*f 

as against*

the icm  standard values of 247*3 <sj* for height and 

47*8 fcg* for w ight*

'/,r#4TO»E-64A
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timmsm and f  metrics (1063) opine that in general 

there la no reason to suppose that adults of either short or 

ta ll stature hare a health risk attributable to their stature* 

except perhaps In relation to pregnancy o f  child birth*

Ihe height of the volunteers in the present study va* 

higher by 8*c eas* and heavier by 1*4 leg* vnon compared 

aith the IC/ii value*

the individual values are given in Appendix /111*

table XI represents tbs mean food intake o f volunteers 

as coopered to the reconsended dietary eliotmaeea for Indians 

by the ICM  (1931) •

i?

took istA&fi. ay ■mb vouat&ma

3*110* Food items
Kean intake kecoMended

of volunteers allowance for
In ureas aoder&te work 

iCMH (1981)

1* Cereals 389 440
8. Pulses 99 46
3* Green leafy vegetables 69 100
4a Other vegetables 39 40
0* Boots and tubers 66 SO
c* ’illk  and Milk Products 306 160
7* Fats and Oils 29 80
a* Sugar and Jaggery 18 20
9* Egg and other Hon Vegetarian

30Items 207
10* Fruits 90 30



F igure: 1

pie a n  Food In t a k e  OF v o l u n t e e r s

CSRCALS Pul%£ £ LfA/y * OTh£R KqqTS
\i£<,C7*&l£S V*&fiTAAt^S Tu&£AS

COMPARED TO R O A  

SCALE
Y AXJS lCrr\ ? \Q 6 *a >13 

— lc«) -100

[T"T] Intake Or Vqlwn

TT

♦ r ~ - -  -r
■fin

♦" r 1, 1*
iiliiipii

* i t • , ! tii'i  ̂• ! . .iil__dLiliH----».? *llull
\fa* A A AT 5

OTtUA. M*** *"
VtWfAlhMI

M i l k
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Proa ‘Table IV It  Is evident that the mean food intake 

o f the volunteers vat adequate with reference to a ll  the 

foods except cereals, green leafy and other vegetables* 

however the Inadequacy with reference to these foods was 

only marginal# the mean nutrient availability was 

oaleulated for these foods In an effort to find out I f  these 

Intake were adequate nutritionally*

Pig# 1 presents the aeatt food intake o f volunteers 

as compared with ibA (1081)*

Table V presents the details regarding the mean nutrient 

intake in eeqparlsen with m i  (1031)#

v

mm mrnam mtm& or m  voumfsaaa

i#Bo# nutrients Hean intake 
by volunteers

a^ f̂ ^ r med
Allowances
of ic:si (1981)

1. laser gy (le a l) S301 2200

£• Protein (g ) m m 48

3* Calelua (g ) 0*4 •  0*5
4* Ivon (ag) 32 32
6. Ascorbic Aeid (ag) m 40
6* Vitamin A ( /u g) 662 760

(retinol)
?• ihiaolne (ag) 1*64 1*1
3* riboflavin (ag) 1*3 1*3

0* Ulco&inie acid (ag) 16 16



3>

f  Icr are  2

M EA N  N U T R I E N T  I N T A K E  Of VOLUNTEERS

A S  c o m p a r e d  to /?d a  i n  P e r c e n t a g e

SC ALf '
y axis icrn ti 2 0  y.
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Though the aean food Intake *&* slightly inadequate 

vltfe reference to cereals and loafy and other vegetables*

The calculation of nutrient intake revoalad that the 

intake vas on par with the reeossaended nutrient alloeeasee 

and this Justified the Inclusion of those vola&tMn in this 

Study*

Fig*2 presents the mean nutrient Intake of volunteers

as eoapared with the at A*

The individual values of food and nutrient intake 

of volunteers «re presented in Appendix IX*

Table VI shovs the levels of Heemeglebltt and POT 

of the volunteers*

tmm  vi

h&18 AMD aASQ* OF liA£KOOu>LIh A8& PCV JUV&W

**rio* details Present study
haemoglobin Peeked ce ll

g/100 el* volume *

l*

2.

Moan

Fangs

12*0
11*6 •  14*0

33*8

37-4?
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She mean haemoglobin level recorded vae 12,9 e/100 a l*

*he range varied fros U .6  »  14*6 g«/3&) a l.

tecorUng to Cook et al (1071) haemoglobin determination 

is  useful in lndieatint the severity of the deficiency state* 

but is  too insensitive sad non specific to serve as an 

in itia l screen for iron deficiency.

According to blip ( 1075) the haemoglobin valuoe 

lover than 12 g./loo al* were considered anemic.

the seen value for PCV levels obtained in the present 

was 35.3 percent as against the standard range of value of 

37-47 pereent.

According to et a l (1076) 33 percent PC?

is  an acceptable value.

Best and faylor (1357) suggest that the volume of 

colls (packed ce ll volume) Is 46 percent of the total volume 

of the specimen of blood.

the CBC nutrition surveillance (1076) regards IS g/100 ml. 

for haeasglobia sod 37 pereent for per level as acceptable.

*ho individual values of haemoglobin and PCV are 

presented in Appendix 1.
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fablt Vii depicts the mean and range of somst iron
Own

«na total ̂ binding eapwity (71BC) of volunteers as cospared 

vltb the values given by Varley (1930)»

tm ts  v u

m is /m  fusai or smm imn tu x  ay v am f h«is

3#?Io* feta lis Present study 
meg/iOO al*

?arley(1990) 
aeg/200 a l

1* Serra iron

Heaa 94*S&6 *

hm*je 60*146 30*176

2* xnc

‘Jean 320*93

Kange 260*373 249*33?

the warn.i sore® iron and TIBC levels were

94*26 aeg/130 al* and 380*98 ecg/200 till* respectively* The 

ranges were 60*145 acg*/13Q al* for serua Iron and 260*373 nee/ 

100 al* for IXBC respectively.
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Table VHI highlights the mean and range for eerum 

copper value® as 110*6 meg/loo ml* and 3£*1£3 mcg/100 ml*
i

respectively*

The normal range for copper according to 

hsasbridget at a l (1073) is 73*150 meg/100 ml* Varley (1980) 

indicates e range of 75*160 mcc/100 ml* for copper vfcieh 

justifies the values of the present study.

According to the present study the mean level o f 

serum sine ma 1&4*3 meg/lOO ml* According to Sanberlieh (1976) 

the normal range for serum sine was 103*150 meg/109 ml*

Oils value is comparable with the values o f the present study*

ivaainathcn (1974) has reported a range of 

1L3*130 mcg/100 ml* ffcr sine levels* the values of the 

present study were comparable with those of the above*

the individual values o f serum sine and copper 

ere given in the Appendix H I*
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s«b l« XX shows the sean and rang* for serum cslciuai 

levels of the volunteers as compared with that of Varley 

and laoberlich standards*

TJ&Lh IX

MM8 AKD BAHOl OF dlEUei CAWim USNtdd

C*&0* eta U s
Present
Study
V103 si*

Vnrley 
(1033) 

«3/l00 si*

Ontsberlich 
(1076) 

*g/fcX> ml.

1* ^ean serum
calcium
levels 10*16 10*9

1* ftange for 
rerun 
calclu® 
levels 9.1-11*3 9*0.11.0 9*9*11.0

Frco Table XX it Is seen that the mm  serun calcium

levels were 10*15 ag/190 nl* and the range was 9*1.11*3 m/loo ad* 

for the volunteers* the findings of the present study aret

identical with the ran&e of 9*11 ag/ldO al* roasted  by 

Varley (1033) cornu and Cô nr* (1083) end isuberlieh (1076)*



m

The ranges arrived at In the present study la 

comparable with studies conducted by hawk end Osar (1967) 

who here suggested a range of 9*11*3 Kg/lOO ml.

The individual values of senses ealclua of 

volunteers ore presented in Appendix x iil*

&• fcfiflu.gnd, fwmmi, of

fable X shows Use mean end range for serum retinol 

levels of the volunteers* &* cuffipstrett with the standard 

glows by Varlc-y

i’Abb* X

M&AJI Alib &AH9g m  mOM HiiXIKOb

* * * * * * s a * i i k * * » B e

s*rco* feta lis
Present study

tseg/100 ml*

Parley
(1933) 

mcg/iOO ml

1. Mean serua 
retinol levels 30*6 ee

2. Range for serum 
retinol levels £l*4b £0*60

Table X shows the mean ar/ range voices for seruo 

retinol for the volunteers* The ee®a value waa 30*8 mcg/100 al* 

for the volunteers and the range was £1*4® seg/133 al*
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Corns and Coras (1930) hat suggested a range of 

20-30 ocg/100 ml* for Americans whereas the ranges suggested 

bjr far lay (1980) was £0-80 mcg/109 ml* Bio acceptable 

rang# obtained from the present etudy U «a  v im s  the 

ranges suggested by the above authors*

Based on the Sheffield .xporiaent in England the 

following guidelines for serum retinol wore sot up by the
ICHSis la  (1983k

Deficient 10 me g/100 ml# 

low 10-19 meg/100 ml. 
Acceptable 23*49 meg/100 el* 

high 60 acg/100 el*

la suggested by Agnikar atm Flores (1979) serum 

values of 20 mcg/ l̂ can be proposed as a cut o ff for the 

adequate category9 below which manifestations of Vitamin A 

deficiency are evident* Correspondingly in the present 

study mm  of the sample showed a retinol value of 

20 meg/dl rad this reflected in the absence of clin ical 

manifestations of Vitamin A deficiency*

ihe individual values of serum retinol for volunteers 

are presented in Appendix XXV*
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13* mm, m l rangt fox,
a w fa - t f  ihe.jnisB itau

fable XI depicts the total serum protein* albumin and 

globulin levels of the volunteers as compared with that of 

Varlep and ieuberlich standards*

tWL& XI

a&as mi rams of to m  ¥m tum f Ammm no Qiawiix mm*&

nutrients
*

Present study V nr ley
(1333) 
g/100 ml*

iauberllch
a*no* in g/lX> ml* 

Total Proteins

g/109 ml* (1376)
S/133 ml*

1. Heaa 7*02 m 7.5

2i Range

Albumin

6*38 -  7*74 6*7U7*3 6*5 *  3*0

3* Keen 4.51 • 4*4

4* Hang#

Globulin

3*09 «  6*30 3*5 «* 5*3 4*3 •» 5*8

3* n9iD 2*51 • 2*1

6* Baskte 2*05 ~ 3*15 2*6 •  3*1 •
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mean total Mima protein m s  7*08 g/loi al* 

for the volunteers eho participated in this study*

«e*a serum albuaia t»3 globulin levels sere 

4*01 8/130 ml* and S*5I g/130 si* respectively*

flie range of levels with reference to total serum 

proteins was 6.33 *  7.74 g/loo al* for alaalniaa eilbu-mLn 

3*68 *  5*30 8/100 al* and for globulin 2*08 •  3*15 g/loo ml,

the ranges assigned at in the present study sith  

reference to total protein, albumin and globulin vere « « » ^ w  

to the values suggested by Coenn and ^omn (loso) for the 

popple of the United states* the range suggested 'by this 

another m s  6*3 g/100 ml*, 3*&**s g/loo ®i* and 2*a»3.s g/loo a l. 

for protein, albumin, globulin respectively. Verity (1030) 
indicates a range of 6*8 *  7*3 g/13) si* for protein,

3*5 •  5*6 g/100 al* for albuain and 2*6 •  a*i g/iOO al* 

for globulin* Xhe range end seen values obtained in the 

present study appear to bo similar to these values though 

the lover limit for aluminium sas slightly higher than shat 
is  reported by Verity*

Sanberlich (1576) indicates eeceptable value for 

sorua protein as 7*6 g/100 al* for alusinlua as 4*4 c/100 al* 

globulin 2*1/100 al* respectively. The values obtained 

In the present study are slightly loser for total protein 

and albumin and slightly higher vith reference to globulin*
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Individual values are represented in Appendix XV*

Fig* 3 represents the senat protein in Albantn 

globulin ratio in eenperlson with sauberlich (2976) standard*

n *  ratoti a t , ? m annt m ttitaia

;ahle XXI reveals the range valuta attained froa the 
present study and suggested aa possible reference values*
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mmmtm mzn&mcs vmm fob t>mmms Kuausatfs

Nutrients *8«8t
suggested

ioan
suggested

Urntm^hoHin 
$/l00 ©1* 11*6 •  14*6 18*9

racked co ll volunse
per cent 37 *  47 33*8

^ort» iron
seg/130 al* 60 •  148 94*26

total Iron binding capacity 
nei/XdO si* £60 *  373 380*93

Sortii copper
scg/loo si* 88 *  163 110*6

Serna alia
SCg/100 tal* 108-178 124*3

3 m s eaieiua
i*S/10D nil* 8*1 -  11*3 10*18

aerwu retinol
sc g/loo *1* 8 1 -4 2 30*8

total eerus protolno
S/100 al* 6*38 -  7*74 7*08

derua ell-ualn
g/100 al* 3*68 -  8*30 4*61

Soros globulin
g/103 al* 2*03 -  3*18 2*81

Many mm  studies of tills kind ©a large? saajpl®# need to bo 

undertaken to arrive at norsts or guidelines for reference values wkixk 

w ill bo of isaonse use as guidelines*



Summary and Conclusion
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Tha •tody wn* undertaken in view of the aMd to have 

local blee&eaiesa norms with reference to selected nutrients 

•eon,; adult uorsm* me study included V30 healthy young 

M ult vmm  in the age jroup of 21*23 years belonging to 

■iddle end high income groups*

Clinical examination mn earned out to ensure that the 

volunteers were not suffering from any deficiency diseases*

The adequate intake of food and nutrients by the volunteers 

was ensured by conducting e M  hour recall survey and by 

coopering their food and nutrient intake with the ftumii—muffled
tK«-

Food and nutrient allowances suggested by„Indian council of 

Helical »esea?ch (1934)*

Ten m illilitres of venous blood was dream fron the 

volunteers which was used for the estimation of different 

nutrients* me results of the estimated levels of various 

nutrients were compared with those of the united states and 

British guidelines suggested by Corns and Comn (1990) * 

iaoborlich (i/TC) and Varley (1933)* The ranges of values 

obtained in the present study are as follows*

;ftaaojlebln levels ranged fron 11*6*14*6 n/lOS) ml*

The ©am levs! was \z <] g/100 ml* This was lit t le

lev when centred to the standard of (197S) ehleh



m

considers hSMBglobin values lever than 12 g/loo si* an 

anomie• iiovever ellnieal examinations revealod that 
those volnntoers wars not anemic.

Ihs packed ce ll volume as observe in the present study 

*m&& tvm  3W ?  percent and OKeal §& ( m  considers 

a PCV level of 38 percent as acceptable*

' She rar^es of serum iron m i 2HC as observed in the 

presort stefy vwre 60*148 mg/100 ml* and £CO»378 seg/loi si*  

sad uh*sn compared to th® acceptable standards of Varley (1980) 

the value of serun iron was slightly lev and the value of 
TUDC was slightly higher*

aertwj copper and sta© raagod from 8T~1CG meg/ico s i*  

and lsfc~17B aec/lx> si* respectively* Serum copper levels 

recorded in the present study was comparable vith the 

suggested reuses of Parley (1930) and sens* rinc levels uere 

compared vith the suggested range of Satiierlich C197C>*

Serum calcium levels is  the present study ranged 

between 9*1*11*3 mg/100 si* *&lch 1$ similar to the values 

sag*®**ted by Varley (1033} and Pouterlich (1076) vho suggest 

a range of 3**1 a^/lco ml* *he values of the present 

study are eoqparable to the values suggested by Batik and 

Qeer (1367) (p*il*6  tog/lOO s i« ) <*erum retinol as observed 

in the present study vas found to be 2i»4C mg/X'SQ ml*



this could be coopered vitb the studios of AgnUcar sad 

F loros (1979) oho suggest term values o f 29 acg/190 al* 

as a cut o ff point for bolov uhleh aanifostatlons of Vlteoln A 

deficiency arc evident*

total serua proteins recorded in the present study

stowed a range of 6*33 •  7*74 g/100 sal* which could be 

compared %fith tfee range suggested by Vr.rloy (Iss3) as 

6*7 »  7*3 g/XOO ed* but uhoft coopered to that of the standard 

suggested fey Hubert lefe (XiTC) as 6*6 ♦  3*0 g/109 « l * t the 

values o f the present study ms slightly loti*

studies aiailcr to this needs to fee conducted on larger 

population groups and different regions thus eorrelatlag their 

food Intake tilth the nutrient levels In blood* The results 

of vhieh co-id be a reliable suggesting guideline for our 

population groups of India*
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Appendices



A?pm&u i

susizal Mammmt m voicsxsms

m  #

am  t

m& t

U  iiiM

m msf pluckability/ 
s u b t ly  h titiW m tm l

m t h in  ftaa apcwM/Noaoratoly
a&s giiit«R k|

•  DlsplgMntad/F«rtiftl

* ) n m m H u tr

b) feature 

€) -oJoiir

a#
« ) tfoon foot 
b) Fftlo 2ool

a. i i i
ft) Ylslott •  Right bAlndnofts/Oialaisbftd riaien/eltmr m iw i
b) Conjunction -  -rlnklac thiokftnoa ana

•lightly ary on ft*potur<? to swill*£i«/fliotftaXng moist*

4* M il-S iL S i i l l

ft) CholXoftiVtaghla? stoafttiti^osnftl

5* 'liiU&j*
a) H«a rev ulftftrfttftd/FAlo and fissurftd/noraftl

e* M B
ft) Hottlsd Softool

b) CftHftft



?• m i

*> -fconey blooding gw*/retrikcu>d and loooo/firs 

non blooding*

3. M M
Poliagroue flaky point doraatoaio/Dry and dos^uasatod/ 
natural} ooootfc9 a o f t9 olaatie akin*

9* SMLH

« )  dolloitycala

a) Huaeulatnro *  Foor/Hodor&te/jood
b) subcutaneous •  iorerely enwciator/aod«rat«/norw*l

e) Oodooa •  Sorere/on dependent 
parta/abaont

11* «MHSbi *  Dolayod boallug of wound®/
&odorately rapid fcoaling/rapid booling*

1^« -  Probloo of eensupatim often/
eosetisoa/So problem of eonstipaUon*

13* |C.too..ljiyOteilUi -  lory frofaoat/os** in a t&ila/Baroly

Id* iil&itoX Vff iifaOTfi *  1»0 sentlte baeb/6»2 iiaoniaa back/
Before one year*

16* imftitiat -  tong tors allorgy/obort ters/abaont 

16* £amiA »  nw$r*/'.’ll£ or aoderate/Koiaal
17* <** *l~>£ • inadequate/^*!erate/Adeounto

a&t& or



m m o u  n

m m m &

Estimation of lib* by this aethod was reeowaefi'led 

by Xth International fiea&tology congress anl WHO Export 

Corssittee on nutritional ^naeaias, this method Boasurea 

m i only oiy haoaoglobin bat also carbon-monoxide 

haemoglobin ana cwtbeneglobin except sulpha -  haeasglobln 

with flite r  typo photoelectric colorimeters* The single 

relatively broad band of Cytmeinaeoioglobln in the green 

spectral region* has a distinct advantage* Xhis aetfaod 

tan bo asdlfied to deterclae haemoglobin in dry blood 

or filte r  p&per also*

iiafomtai
frabkin* a tlluent iolatlon {Cartwright 1069)

Oodles Bicarbonate -  1 ©s*
Potassium Cyanide *  0*06 m*
Potaeeiua Ferrlcyanid© -  a*20 ga.

Elstilled water to wake ore litro*

tills solution should not be used after it  forms a

precipitate on the bottom of the storage bottle* ihe 

solution Is preserved in a dark brown bottlo and preferably 

under sold storage* Its preparation ana handling 

should bo done with greet care*



65

Exactly 5 ml* of brabkim  solution Is m asurod Into a 

dry tost tub# from a burette or a pipette with action bulb*

8* Exactly 0*08 ml* of blood is  transferred from a 
standardised ilb pipette into the diluent solution* Usual ear#

In fillin g  and cleaning of load ad ba«rso*lobln pipette mast bo 

observed*

i* ihe pipotto is  rinsed throe times with the diluent 

solution, without allowiisf the formation o f air bobbles in the 

solution*

4* The blood an*, the diluent era thoroughly mixed by 

rotating the tube*

5* IS minutes tine is allowed for the formation of 

eyanmethaesoglet in#

6* 6 ml* o f diluont solution is *aec as blank*

7. tfiifc green filte r  Ko*549 the reading# aro tekon in a 

photoelectric colorimeter*

&aUhrafeiaa m caiura
1. Total blood Iron is determined by *©ag*s method#

This determination uoul^ give absolute amount o f hb*

e* Exactly 0»9£ «1* of this knows blood sample is  measured 

as above into 5*9, 7*6, 19*9, !« * •  arid 16 ml* respec tively of 

diluent solution and mixed by rotating the tubes# ..fcoeo 

solutions are now -aquivalont to blood samples containing 

respectively 193, 67, 59, 49, and JO percent that of the 

original solution*



3* '11*e intensity of the color looter is  

rood using green filte r  $40 against dlluoat 

os blank sot ot aero*

4* On o graph paper standard graph is  

drawn using these Rto concentration and 

corrosponling density values are determined*



A staple of hi**? is  $i«es*e£ «Ai& eenc« % ^ 4  

to got iron in the fro# tors la  the U sen et of potasslua 

per sulphate* the digest is  than Oopre—daL—i  eitti sodiua 

tungstate solution* iw ttl ftiii il and a knovn aaount of 

a p m t t a l  Is treated witt p»t»»itos iidoepo— * ?he 

colour developed is toen eetlaetsrt —Inrtuetfleelly using a 

fitter or 540 mm*

1* 10̂  Jodlua tungstate

2* t n M i  potaseiuu pooo—lg M e  selnclett 

«*• Potassium title?—»to» 3 til* solution
dissolved 146 grans o f potassium 

4» standard Stock solution

Prepared standard iron sett sum 100 ag* o f lion pro—at
c) c>>t u I («J

In of form ic astacmioa sulphate in im  m&* e fA*»t«r*

dilated 10 »X* o f the cock otin**ar* to 100 o l. vith
\

distill#'* eater — that 1 a l« e f the solution contains

CM ad* of the lieod la ut&ried eivli S a l. o f
i^^o4 in a 50 *1# standard fleste for SI nlnutos



2 al* o f saturated potassium por phosphate solution was 

added of*! shaken well* to this 2 ml. o f lo i sodlun 

tungstate was addedf cooled an! the volume was aade op to 

the nark filtered* lU s  la  the experinental solution X*

2o another SO al* atamard flask 8 a l* of standard 

petaasiua persulphate solution, 8 ®1. coco -  % ^ 4t *  »1« 

of %0$ so&ius tw ists i* vn® ms@r?t volucs© was read© up to 

the nark with distilled flask* This la  experlnexi*a 11 

solution*

X al* to 5 nl* o f the stoma** was taken In different 

tost tubes added o*a ml* o f cone* iig^o^ &•* **• 

saturated potassitm par sulphate to each of the test tube* 

Finally aided 1*6 nl* of potassium thiocyanid© and sad© up 

the voluao to 10 nl* In oaeh tost tube with distilled voter*

S n l. o f the fliterate of oaeh solution naa taken* Jo each 

of the tubes was added 0*0 sat* of cone. hg3©49 ^  a i* 

saturated pot&asius* persulphate and 1*6 al* o f 6 ® potaastun 

thiocyanate am the volume am© upto 100 nl* with distilled  

w ter. The Intensity la noaaurm in a ealorim etr, using a 

green filte r  of wwelengtfc 34) ag* within 10 almites* then 

Iron content of blood ©an be calculated froa these values*

iron content of the blood *  Iron content of the

experimental solution I  •  Iron content of the tSsperfmmtal 

Jolution li*

from the Mount of Iron presentv the haenoglohln ean ho

oaXeulatod by multiplying the vaXoe of Iron by JtiSL. .
0*34



£

P ier#  m u ** )1
I
T

the haeosteerlt or packed ce ll volume of blood
!

in determined using heparlnlsed capillary tubes 

(78 *  1 so) and sderohewatocrit centrifuge*

Blood free the finger lip  Is  allowed to nm
t

about $ to f  length of the tube* The tuba is  sealed 

on the opposite end using sealing wax or plasticine*
i

The lobes ere then t ioasforred to the high speed
I •

nicroheoatoerit centrifuge* and placed in grooves of the

They are centrifuged for fire  minutes

at UOOO r*p*a* and read on the reader which gives the

direct fc&enatecrit value*

i

I

\

!
.{



w im ix  i n

1964f 1983)

P im i Iron glvti a pink colour viib  S-S* dlpyridyl*

A solution o f dlpyridyl in noetic odd Is added to serua 

followed by s reducing agent* Proteins are reaoved by

im Ung la  boiling water sad thw c entrifugirw, or filtering*/>

aesastitsi l

1* 2*2* dlpyridyl* o *li in seotie sold 3 percent V/V 

3* iodiua sulphite* D.la. ^iseolve 1.26 gas. o f 

anhydrous sulphite or 2*02 gas* o f H% *03 THgO in eater and 

asks up to DO el* Prepare freshly every few days*

3* Chlerofora

4* standard aolutlon containing DO aicro graas iron 

par al* Dissolve 0*493 graas o f ferrous sulphato in water 

odd 1 al* concentrated %  SO4  a d  aake to a litre*

Alternatively use a solution of ferrous amaonlun sulphate 

(&*%)& ^ 4 9  Dgt «%®9 anntaDing 0*703 from per litre*

Hix equal volants of sorua 0*1 a* sodiua sulphate sad 

dlpyridyl reagent in a glass stoppered tube which eta be 

centrifuged* hast in boiling water for five alnutea*



\ ?1

Caal* add X a l. o f ehlarafara stop?#* and shake wl@oroi>ely 

far thirty aaconds* fteswra the stepper and centrifuge 

for five sli&itea at 300 r*p«a* I f  the sapamataat 

fluid la  not completely clear repeat the shaking and 

centrifuging* Head at 880 s lU l  alerons or using a green 

filte r* la blank use water lnstaad a f serum* far the 

standard pat thro* tha wanting standard in the sane way*

Clean tubes used by placing than bailing 6 8 ECL*

She waah with glass diatillad water and keen far thia 

datsrminatlaxt duly*

Cal cb1 s tlow
ftieragnaa* Iran  par 100 ml* a f  w rm  -
Beading af tsaiaaawn * 100

Haadinf a f  ataadard
She road Inga are lin e a r  with eaneantrabien to  atlaaat 

503 mg par loo al«  fa  obtain  a c a lib ra tio n  «arw  dilute 

5 ml* a f the stack standard ta 100 al* with water and aat up 

tubes containing 0*4* 0*8* 1*2, 1*5 and 2*0 »1# a f th is*
Bsa< each ta  2 sl«  w ith water and develap the colour as 
described abara and read again st the blank* 'fhaaa corraapand 
ta  100* 800* 300* 400 and 500 «g*/l00 *1*
gate! I f  the Iran  binding capacity la  being dana by 

Ba®aay*a aathed at the sane tim  aa atm* Iran it  nay ba were 

cant anient ta use the daubl# atr*agth sulphite 4 dipipyridyl



n

reagent for both* then tor serua iron two 1 voluae of • 

serua, 1 voluae of water and 0,5 voluae of earn of 0*2 H 

sulphite and 0*2 percent, dipyridyl in 3? acetic acid,

U&L u m m u

ftpaflaatai

1,  Ferric Chloride solution 6 ag« iron per a l, in 

O.OOS I  BCh* Prepare a stock solution containing US «s* 

of Pc Clg per 130 ml, of 0,6 * acid and dilute 1 to 330 

with eater,

2, magnesias Certiorate "light" for absorption

3, fodlua sulphite (3,2 K) 2,62 grans of the 
anhydrous salt per 100 a l,

4, £,£• dipyridyl, (0,2*) in acetic acid 3 per cent F/V

5, Chlorofora and stand solutions as for the eathod 
(serua iron)

Add 4 a l. o f the ferric chloride solution to 8 a l, 

of sown# After standing for five minutes add 400 ag» of

m&meim enrborufce (100 ag, for each a l. of ferric chloride). 

Shake frequently and vigorously for thirty to sixty minutes. 

Centrifuge and pipette of 4 a l, of the supernatant fluid for 

iron deteraination. i f  the dipyridyl aetbod is  used add 

1 a l, each of the 0,2 H sulphite and 3,2 p«f ««a t dlpyridyl 

and proceed as described previously for detersaing serua
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iron* result glass u»© total iron binding capacity*

*£ the serum iron is determined at the same tlata the 

pwemtSb* saturations is  easily calculated*

iineo in this ease the volume of serua in the 4 ml* 

of st^arastunt fluid is  1*33 ml* i f  the same proportions 

are used for the standard as in Hots (i*e* 8 ml* o f 
standard containing 3 mg* Iron per a l*9 8 ml* outer and 

1 ml* each of dipyrldyl and sulphite)*

flic  in micro'.rams/lX) nl* solution

f f  m m i i  „  ^
rlM&itti Of JUnutMIt



mmmix iv
%

One a l« of the aeaple to the anaiye** was digested 

with lo » !•  o f triple acid (n ltriet 8ulphorict perchloric

acid e in the retie Otfetl) and nade c^to 50 »1* a he
«p eat^le ms than fed into the itaaic abeorptlon 

qpectro photooeter for the analysis of Co at 3n*



AfPINDIX ¥

DSrautfliAfiuN 0# Slhlhl CjU£XUM 

Principle

Calcium la preelplrated from serum as oxalte*

2he magnesiam la not precipitated as the conditions are 

selected to Increase the solubility of a^saesium oxalate*

The precipitate dissolved in eel* an* the oxalate Is
determined litrametrically by litratlng against &Kn v4*

uafl^nta

1* taonlua Oxalate •  4* solution 

£* Ammonia 8£ solution 

3* KMnOg 
4* 2H% ^ 4

XafiftnAOM

Take £ ail* of serua9 2 ad* of disletted voter 1 el* 

of 4l  esaoonitte oxalate In eeatrlfugo tubes* ihen centrifuged 

tested with calcium chloride solution* the supernatant 

lipoid in ehich ppt should not he obtained. M4 £ el* 

of Si ammonia to the ppt* and centrifuged, Discard the 

supernatant finally  end sM 2 ml* o f 2 BSe ^ 4  kept in the 

toiling voter t*ttu In the hot condition titrated against 
jj/100 KMkk O4 to pale pink colour* da a blank* titrated 

% ml* o f ^hg304 against K/100 k^ 04#



muamix w

© iM caam os or amtu visahuj a

**• aost coessenly uMd b M n l M l  tost to Moots 

unit A nutritional status lias koto the doteM astlea of 

sonsi UWLt A levels (artlcatttla 1978)* Hence, the 

unit A levels of the target*

fM  sarus V^lt A vas estimated by the trlfluoro  

settle acid netted o f 8esl<* ana Pearson as Modified and 

suggested by Eoels j&  A l quoted by Qyargy and Pearson (1987)

lieaesntfl

2* iiexane t Fisher Certified reagent special for

tttrek reagent special for

• Keagent grade (ilgaa )

6* a tank..U n it 1 atlUfwtt 344 mg* a f unit a eeetate
(330 »g* of Unit A) was dissolved In chloroform 

and node opto 100 al* 1 al* of atoek contains 
3000 eg* of retinol*



r

77

b* Intermediate standard

1* 9*1 »1* of stock diluted to 199 ml* with 
chloroform (a  ml«. l  ml*)

2* 0*1 ml* of stock diluted to 60 ml* vith 
chloroform (£  alg. l  ml*)

3* 0*16 ml* of stock diluted to 60 ml* with 
chloroform (9 alg* 1 ml*)

4* 0*1 ml* of stock d ilu te  to 26 ml* vith 
chloroform (12 mlg* 1 ml*)

ch Intermediate standard vas again diluted 
in the ratio ItlO and from each standard 
finally  i*o ml* vas token*

iho serum (9*5 ml* or loss) is  saponified vith an 

equal volume of 1 S othanolie KOk in a veto? hath at 60°c 

for So minutes* ?ho mixture Is  coiled and vigorously 

shaken in a glass stoppered tube with an equal volume 

(1 ml*) o f n •  hexaume for lo minutes* The tube Is  

centrifuged for 1 minute at 199 hm to separate the layers*

An aliquots (0*0 ml*) of the n *  hexane layer is pipetted o ff 

for of the determination of retinol* She n *  hexane is  

evaporated from this aliquot in a vator bath at 60°C in a 

stream of oxygen free nitrogen* £he last traces of 

n «* hexane are removed by nitrogen bloving at room temperature* 

The residue is taken up In (0*3 ml*) chloroform, 1 drop of 

aeetle anhydride is  added followed by (3*1 ml*) trlfluoroacetic
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*616* The mixture is  shaken vigorously and tlm optics! 

density st 620 mp is determined exactly 30 seconds after 

addition of tfe» trifiuore acetic acid*

Correction ofJInlt.u ..frunsalasiom. goading at fiKft foe
Vlarotena Interference at that wavelength

frlbuero noetic sold in chlorotora solution resets 

with earotene mid the absorption of the reaction product 

at 620 ap interference with the Unit A determination dene 

at the same wavelength#

A series o f the solutions of the , •carotene standard 

in petroleum ether are mad# m& aliquot portions of It  are 

evaporated and the residue is  taken up in chloroform and 

optical density is  read at 452 ap# A second series of 

solutions of ths —carotene standard in petroleum ether 

Is  3Sde9 aliquot portions of it  are evaporated from centrifuge 

tubes ana exactly the same procedure is  applied to the residues 

re fin ing  in the centrifuge tubas as was described from serum# 

the optical density at 620 mp# contributed#



m m u  v i i

DETINUE AfiOS OF TOlAi ZMIM mQ7t:JS AID IU  FEACTIOS3

Proteins lorn a purple coloured s&sple with cupric 

olns is  alkaline solution* The reaction has token its  

ntesQ from the single compound Eluted which reacts is  the 

99m w y»

I* -*©diuta chloride diin tent t Dissolved 9 gas* of 

sodiua chloride in water and sods up to one litre*

£* -took Siuset ftengantt Dissolved 45 gas* potassium 

sodiua tastsraii (itocisoilo salt} is  400 ml. o f 0*S I  Sooh 

Added 15 g* cupric su lfate  and stirred until a ll was 

dissolved to one litre  with 0*8 I  fieoii*

0* Dilute Biuret keagent* Diluted ml* stock 

biuret lagent to ore litre  with 0*£ I  ??aoE containing a i*  

potassium inside per litre*

4* itandard Protein -olutiom weighed 409 al* alusain 

and dlesolved in 0*9i sallre solution (<»odlua chloride)

Then node up to the volume (IX ) ml*) so that 1 ml* of the
«

solution contains 4*0 mg* of protein*

&• 09* sodium chloride 

6* 2£*6* sodiua sulphite



30

r̂oootittro .

Into a ta riff of test tubes 0*5 a l* t 1*0 ml** 1*5 ml*

1 *0 ml* and 2*6 ml* of standard protein solution ware 

pipetted out* *ith water Into another teat tube pipette*’ 

out 0*£ »1# serum aw* diluted with 0*ti Milne into 5 ml*
From this solution 8 el* was taken* mads tip to 3 si* and treated 

an unknown* How added 3*0 al* of dilute Blraet reagent 

to a ll the teat tubes* Along wills this a blank waa prepared* 

thm whole developed into it  was read ealerinetrleally at 

SCO ep* after 30 minutes* Hie amount of protein present 

in the M m  waa calculated*

tfmuntAmm w  atom is

Globulin is precipitates op nixing 0*8 si* o f serum 

with 4*3 al* o f 83*&f sodium sulphate solution* Stoppered 

tfc* tubes loverted It  several. Uses and le ft in the 

incubator at 4©*ct or** nlpfet* Filtered the solution 

next day uair% wh»s was Uo*48 filte r  paper*

Sock £ ml* of the filterate and carried out the 

experiment as far fatal Proteins* fhe eoneeatretlon In g/albumln 

present in the globulin free filtrate  is determined from the 

standard graph*

Globulin value ean be obtained bp deducting oJkurmn 

value from the total proteins.

\



j v m m  v i a

m M m m un m  usiciif hsi ĥx or ms v o ia v t im

tealght
(Cmn) <£$*)

1# 133 67*760

g . 159 40.6

3* 160 30*3

4* ’ 160 33*23

6 . 139 63*3

9 i 160*3 33*23

7* 137*0 49*78

3* 157*0 32

9* 166 30*63
«

ia * 163 33*3

i i » 139 42

i t . 140 80

13* 135 62*6

14. 167 66*26

IS . 153 41*78

13* 135 89*28

17* 160 33

13* 156*2 66

10* 138 i 87

20* 156*2 41*0

21* 157 63*23

22# 152 62*6

£3* 161 46*5

£4* 139*2 62*8

26* 139*6 52*6



(Cm#*) <%*>

26* 170*6 55

27* IflS 47

28* 159 54*5

29* 153*3 44*75

30, 153 44*25

31* 143 32

32* 157 46*5

33* 151*5 43*5

34* 168 53*75

35* 1S3*S 46*5

36* 143 50

37* 143 52

33* 153 43*5

39* 154 44*76

40* 150*3 52*05

41* 153*5 47

4e* 150*2 53*75

43* 150*9 45

44* 152*8 47*25

45* 153*4 46*5

46* 151*7 4?? *8

47* 152*3 43*9

43* 15441 55

43* 149 47

50* 150 46*25
«m©** • 155*2 49

SB* 153 47*25



<C» 3, ) (& «•>

mi* 150 46*2

64* 102 43*2

85* 160*3 50*3

a o * 153,3 4®*<3

5?* 150 54*6

08* 107,2 47

08* 143 44*5

00* 161*6 40

01* 160 63*5

05* 161 53*26

63* 162*6 43*6

64* 140 47

05. 153*0 66*26

66* 155*2 63

0?# 180 46 '

08* 15?' 43*5

08* 156 52

70* 154*2 66

71* 143 30*26

72* 140 50*6

73* 154*3 43

74* 160*4 62*6

75* 156 66*76

76* 153*2 57

77* 153*5 46

73* 140 42*5



(C a s .) < lg # )

79. 15® 63

SO. 160.2 m*&

81. 161 54*6

§2 . 160.6 63

S3. 153.6 44.6

34. 152.7 48

35. 169 66

86. 164 48

37. 153*3 46*25

a s . 156.2 jAiSt*K>

a s . 191.2 47

93. 160.2 63

91.

92. 155*1 46

93. 153.6 49

94. im 54.6

95. 161.7 48.75

96. 160.3 60.26

97. 164 41.75

93. 159.2 63.26

99. 161.7 46*78

130. 153.9 48.26
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%

*  *  * m m m at m m w m * at at at m at m *  at at 0 k a> m *  at at *  at « a. o at
at©* (4 ) w (c ) m < *) ( f ) <«> (H> ( t ) u >

IS* 419 m 10 10 35 300 £8 so 30 90

16. 365 90 45 30 36 £75 15 m 40 60

17. 339 200 80 35 206 319 so 30 m

13* 340 85 65 80 46 899 20 20 30 90

19* 420 45 75 45 50 880 20 15 30 m

20* 390 70 35 £5 40 275 15 20 30 30

E l* 336 u3 56 30 40 290 80 20 30 90

22* 420 30 53 J0 299 60 10 25 * 90

23* 365 96 40 35 SO 310 20 20 30 90

24* 378 90 55 70 39 860 88 20 30 200

28a 390 75 40 80 90 340 88 85 m 90

£6. 360 95 60 40 20 820 30 IS 30 SO

87* 390 70 40 £5 35 315 - 10 m

EH* 378 85 80 45 55 870 20 m 30 70

29* 350 30 30 10 328 20 15 40 4»

30# £95 205 78 10 50 315 35 10 30 90

31* 405 65 80 23 55 385 126 80 m SO

38* 385 75 20 30 15 300 10 10 45 90

03* 370 65 120 15 90 295 39 20 «* 100

34* 385 30 100 80 35 260 10 40 80 90

35. 365 65 30 45 40 303 18 15 35 90

36* 390 80 50 20 45 320 80 15 «•* 90

37* 345 35 70 35 85 £80 20 35 30 90

39* 355 100 £5 30 SO 270 m £0 30 90

39* 320 90 40 50 50 396 30 19 • 90

40* 090 m 60 25 80 296 30 15 25 80

41* 340 95 35 SO 35 240 20 20 85 200

42* 400 55 £0 10 £5 860 20 80 40 90



* . » o . (»> <b> (c ) (6 ) < •) ( f ) (6 ) (6 ) (1 ) CJ>

43. 415 35 45 40 45 HO 15 85 * 100

44* 055 35 66 35 45 315 20 20 30 90

46, 060 65 45 40 85 385 15 £0 • 90

46. 385 95 50 45 56 340 26 15 35 90

47* 380 75 56 40 30 880 80 10 m 100

48* 390 65 60 30 50 278 15 20 m ao

48* 330 90 60 10 65 830 80 10 85 m

80* 320 35 40 85 60 330 25 80 30 90

61* £96 100 65 40 55 340 35 15 80 BO

62. 405 60 40 25 35 880 10 80 - 300

53* 325 78 60 46 60 300 30 80 30 90

64* 370 65 40 35 10 896 10 25 80 SO

55* 385 30 80 10 15 890 15 16 30 50

66* 36S 35 30 15 10 £60 20 10 • 90

57. 390 100 76 30 20 300 85 IS - 90

53* 345 90 80 15 56 875 20 10 26 BO

50. 355 125 10 20 60 315 30 80 m 185

60* 310 65 n o 45 65 325 10 10 10 90

61* £90 35 100 20 60 320 30 20 30 30

62* 390 65 30 36 60 300 15 40 35 90

60* 415 55 50 30 80 £60 10 15 m 90

64.400 60 20 50 30 175 10 20 to 90

66* £95 35 40 40 55 305 15 15 35 90

66* 405 70 50 10 36 210 20 £0 - 100

67. 390 66 46 86 50 260 25 £5 30 so

63* 326 90 75 35 80 290 80 10 30 30

69* 400 30 10 30 50 350 80 so 30 90



B B S K B S B B S B B BS »  mat m B S B B B *  B b  *  m m »  B B B tt B B 8 B
;.»o . ( f t ) ( t o ) ( e ) (<?) ( • ) i f ) ( « ) ( t o ) ( t ) U )

73. 336 78 100 26 m 300 20 30 • 90

71# 406 100 75 60 10 296 10 10 m 50

76# 409 60 10 40 50 P50 JO 20 40 -

73. 346 66 100 20 56 160 20 10 30 100

74. 405 98 73 40 10 290 40 10 • 90

76. 373 90 50 70 15 340 20 10 30 4#

76. 406 75 70 40 m 290 40 10 30 95

77. 390 66 60 30 60 275 15 so m 36

73. 330 90 60 10 65 280 20 10 25 *

79. 325 96 50 45 56 340 25 15 35 90

13. 356 36 66 36 46 316 20 20 30 90

31. 370 90 40 S3 305 SO 30 10 m 90

82. 340 96 35 20 240 35 10 10 26 100

33. 406 35 45 40 140 46 15 25 m 20

84. 386 30 100 20 260 35 10 40 4» 30

36. 410 30 SO 10 300 60 10 20 m 70

30. 330 76 40 20 340 90 25 25 30 50

87. 360 90 40 60 305 50 30 10 •• 90

33. 390 35 65 36 46 316 20 20 30 90

39. 296 35 40 40 66 305 15 15 35 90

93. 370 90 40 60 220 40 10 20 20 60

9 1 . 3 7 8 90 66 70 260 30 26 20 30 100

92. 410 80 80 10 230 60 10 15 m 90

93. 360 76 40 20 340 90 m 25 - 90

9 4 . 36S 95 40 36 310 20 20 m 30 90

95. 360 30 30 36 326 10 20 i s 30 90

96# 406 65 20 16 325 56 26 20 m 30

97. 346 35 70 36 230 25 20 35 30 90

93. 360 95 36 20 340 35 10 10 20 100

9 9 . 370 65 n o 15 296 90 30 s o - 50

1 9 9 . 366 65 30 45 309 40 15 1 5 35 90

> t # * * s a ( * * * * » « t * » « » » * * * * » * * « , * » * * * * • v s s
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40

39

37

44

46

49

48

37

42

39

42

39

49

42

39

42

37

39

44

41

39

37
47

45

43

Aratrsx x

Hi ms gelatin rvV i£j*60*
g/ l& 0 ml* Percent 4/10) <ol*

11*61 t 37 26* 12*656

1 47 27* 12*15

xa«8 43 23* 11*61

13*;398 42 29* 13*906

12*86 40 30* 14*31

13*098 42 31* 13*23

U*6 37 32* 14*175

11*6 37 33* 11*61

12*018 33 34* 13*906

12*88 40 38, 12*286

12*23 39 36* 13*096

12*96 41*1 37* 12*16

11*61 37 33. 12*866

12*238 39 39* 13*096

12*238 39 49*< 12*42

12*018 33 41* 13*096

12*23 39 42* 11*61

14*83 47 43* 12*18

13*906 44 44* 13*638

13*8 43 46* 12*825

13*745 37*8 46* 12*18

13*908 42 47* U*81
43* 14*36

12*686 40
49* 14*178

12*18 39

11*33 33 80* 13*6
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d*RO« ti&mo&labixi PC¥ & 0&Q0 ttacoc^lnMa *C¥
g/XOO a l f Percent . .... 6A00.H lft percent

61* 13*906 42 78* 12*986 41

52* 13*77 44 77* 13.908 42

43. 13*83 42 73. 11.61 37

64* 18 .016 33 79. 12.286 39

65* 18*69 41 80* 11.61 37

66« 18*838 39 81* 13.69 31

82. 12.2.36 39
6?* 14*31 46

63* 14*936 47 33* 12.238 39

69* 11*6 37 34* 11*38 33

60* 18*386 41 36* 12.48 39

61*
£

13*906 42
$P$# 11.39 38

37* 13.23 48
62* 18*48 Oil

S3* 13*77 44
63* 18*686 404

39* 13*906 48
64* 18*836 39

v 90* 13*6 43
66* 14*04 45

91* 13*906 42
66* 14*04 46

02* 12*016 42
67. 18*665 40

93* 13*365 42
66* 14*31 46

94* 18.286 39
69* 13.098 42

96* 13.77 44
TO* 13*096 42

96* 13.83 42
71* 12*48 39 •

• 97* 12.826 41
78* 14*31 46

93* 14.178 45
73* 12*806 39

m» 18.016 38
74* 14*175 46

100* 18.09 41
76* 12*336 39



%

m wm ix u

mom mm md « bc ^  /di
terum Iran 2IBC 4J&2* mmim

i# 60 ass 26. 77 336

2* 140 239 87. 08 369

3* 90 329 23* 131 291

4* 80 334 29* 129 279

6* 90 312 30* 94 ■ - 301

6* 90 307 31* 140 278

7* 60 339 32. 72 ■/ 335

8* 60 340 33* 64 * 340

9* 90 326 34* 82 321

10. 90 310 36* 35 314

U . S3 331 36* 72 306

12* 94 313 37* 79 320

13* 77 347 33* 74 319

14* 33 332 39* 81 261

15* AflCM 336 40* 76 340

16* 73 342 41* m 306

17. 94 309 48* 68 328

13* 146 266 43* 77 317

19* 140 260 44. 104 301

20* 120 238 46* 87 - 321

El* 63 360 13* 76 336

EE* 130 2§0 47* 68 340

28* 77 343 *48* 120 289

24* 63 • 378 49* 68 320

EE* 63 361 SO* 130 291



m

JriUhikiftii 2mmm Iran IfflL ytfg-

si# 104 303 76* 00 307
m . 34 310 77. 33 302
ea# 6S 316 78. 63 349
£4* 76 316 73. 84' 33S
56# 80 309 SO# 69 316
m* ea 314 31# 90 300
67# 1*0 396 3£# 34 342
88* 1*4 aai 33# 94 331
S»# 78 x o 84# 74 326
CO# 81 £67 35# 86 320
til# 1X2 230 06# 68 349
62# BO 336 87* 08 3X3
W « 85 315 33. 106 290
1*4# 73 343 SO# 110 rm
65# 116 299 99# 94 313

56# 120 231 91# 100 306
67# 83 330 92. 74 312

68# 120 873 03 94 321

69# im 899 94. 82 317

70# m £71 96# 110 390

71. 84 CC3 06. 90 319

78# 130 £60 97. 84 307

73. aa 333 98* 186 203
74# im 291 99. 74 334

75. 30 32Q 100# 00 310



m m im  m  

smm urn  ^/<u

3*Bo* i « n »  £ln* 3*J§o* Sftrun ; 
ai/4X> $ / « ....

i f 102 26* 1X0

2# 121 27* 124

a * X04 S3* 113

4# 126 29* 126

6 * 107 30* 122

6# 126 31. 92

?• X3X 32* 127

8* XX7 33* 122

8 * 119 34. X2X

10* ISO 36* 126

XI* 94 36* ISO

12* 113 37. 121

l a * 122 33* 121

X4« 12? .... 39* 123

xs* ISO 40. 109

41* 178X6* 126
‘ 42* 122X?* 108

xs* 123 43* 135

19* 121 44* 122

SO* 122 4S* ISO

£X* 123 40* 105

47* 122ss* 115

S3* X2S 43* X3X

S4* 129 49. XU

28* 106 SO* XX6

92r
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&#H0« iextm ilnc 
sjjs/41

1*80* Bmm
rip/*

sx# 121 , 76* 120

62* 120 77* 102

63* 116 78* 104
84# 120 79* 101

56* m SO* 97

66* 141 Si* 107
5?* 122 S2* 174

at* 116 S3* 119

69* 124 ' 84* 120

60* 131 86# 121

61* US 86* 116

62* 128 87* 108

63* 124 a s* 120

64* 188 39* 136

66* 126 90* u a
66* 132 91* 130

07* 143 92* 122

a s * 120 , 93* 136

09* 113 94* 107

TO * 116 98* 102

71* 106 96* 129

72* 121 97* 106

73. m . 123

7ft* 120 ■ ■*■ 99# 134

75* 119 100 140



100
Aprmttix xu 

$mm co?m â /ai

3.11©. s©rua Copp©r i.UO. £«rin <
a&/dl

1* 100 26* 92

8* 114 27. 109

3. 107 23. 103

4* 97 29. 117

6. 106 30. 130

6* as 31. m
7* 119 32. 124

3* 114 33. 124

9# 117 34. 114

10* 116 39. 122

11. 99 36. 113

18* 116 37. 116

13. 119 33. 112

14. 117 39. 117

15. 116 40. 100

16* 101 41. 102

17. 32 42. US

13. 104 43. 127

19* 101 44. 118

20. 99 45. 140

£1. 116 46. m
22. 107 47. 117

23. 114 43* 104

24. 130 49. 101

26. 94 60. 32



101.

Jorira copper 3*f£a# 3«roB Copp#r

&u 111

<■>!>

76#

tfMNMM

116
6?# 103 77# 101
S3* 97 73# 93
£4* 202 79# 163

*&• u a 30# 36
66# 132 SI# 101

«?• U S 32* 109
•s# 106 33# 110
69* U3 94# 117

60* 125 96* 114

61* 104 96# 99

6?* U6 37# 33

63# 114 33# 112

64# 121 39# 129

66# 119 90# 126

66# 122 91# 120

67# 139 92# 113

68# 107 93# 122

69# 102 94# 96

70# 10? 96# 91

n# 8® 96# 112

72. 101 97# 100

73* 113 99# 116

74* l i « 99# 123

75# 109 100#



m m aiK u n
Calcium V-alul-s.

■term Calcium
-t o s f f ia . s l » )

**Ho*

1. 9.25 85.

sa. 11.1 27.

3. ^ 9.71 83.

4. 9*25 29.

5. 10.178 30.

6* 11*55 31.

7# 9.25 38.

5. 10.64 33.

9. 10.176 34.

10. 10.64 35.
u . 9.25 36.
12. 9*71 37.

10. 9.1 39.
M . 9*435 39.
15* 10.545 40.
15. 9.16 41.
17. 10.36 42*

13. 10.645 43.

19. 9.5278 44.
80 . 9.7188 45.
21. 9.S&75 46.

28. 10.73 47.

83. 10.78 48.

24. 10*36 49.

25 9.99 60.

3oraa Caleiaa 
(im/IOO ml*)

10.73

9.505 

1X.2SS 

9.8978 

10.175 

9.63

10.73 

9.9(75 

9.3<£S

10.915 

11.1 

9.99 

10.30 

10.0325 

10.54 

9.88 

9.1 

§•435 

9.1573 

9.68
10.915 

9.305 

11*0078

10.0505 

10.3858

103
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3*?io# Senm talcitaa i*7?o« 3«reai Catalan

SI* 9*18 74* 10*914
& • o*o» 75* 9*798
S3* 1**S 76* 11*016
54* 9*558 77+ 10*404
55. 8*13 78* '9*69
56* 10*404 79* 10*002
57* 10*008 00* 9*394
58* 9*00 31* 10*998
59* 9*994 32* 10*698
40* u *u a 33* 9*394
€1* 13*914 84* 10+818
42* 10*098 85* 9*436
€3* 10*506 86* 10*71
64* 10*098 89* 0*486
45* io*s 18* U*98
46* 9*792 89* 10*914
07. 10*098 90. 9*588
OS* 10*098 91* 13*308

00* 0*096 92* 9*996

70* 10.914 93* 13*80

?x# 10+608 94* 10*404
72* 10+506 95* 10*914
***w* 0*096 96* 9*496

74. 10*914 97* 9*894

75* 0*798 93* 13*098
99* 10*71

100* 11*016



I os
m m m i n v  

$mm uxam is a ( * 11.

3i»ra Vlfcfiali* A, i i j k l i & M i  A

i# 33 26# 32

8* 33 27# 27

a* 31 29# 27

4* 27 -
29# 21

6* 84 33* 23

6# 33 31* 34

?• 3? 32* 32

a* 36 33* 23

0* §6 34* 37

10* 31 as* 31

Al* 84 42

12* 33 37* 29

la# m 33*

34# 3? 39* 23

18. «M|
* 3 S J

49* 27

16. 84 41* 31

A?* 36 42. 39

la* 86 43# m

10# 31 44. 21

80. 2 ?

45# 37

81. m 46* 30

88# 36 47* 38

aa* 39 43* 39

84# m 49* 32

as** 37 53* 32



L i l.fe

51. 43 76*
52. 26 77*
&*• 23 73.
54. 29 79*
55* 23 ftO~
56. 33 U *
ft7. 36 ' 3?.
S3* 34 031
59. 37 34.
60* 37 35.
61. 22 36*
02. 23 37.
S3. 32 73.
64. 39 m*
66. 24 93.
66. 37 91*
67* 30 92,
6J* 26 93*
69* 40 94*

73* 32 36.

71* 28 96.

72* 32 97.

73. 26 9?.
74. 27 99.

7ft* 82 no*

Mmm Vitamin A

2«

29

29

M

33

41

33

36

30 

29 

39 

'«?
2ft

31

37 

£4 
39 

23

33 

29 

23

m

34 

25 

34

106



m m tax  &r 

&mm wotmzs
-.Ko. *ot»l Protein

f*\J lOcrrtl.
Albumin

g0̂ ie>orrt|
lotulin

1. 7*31 4*29 3.02

2* 6*97 4*11 2*36
3# 7*14 4*17 2*97
4* 6*3 4*06 2.74
6* 6*63 3*67 2*96
6* 6*97 4*166 2*308
7* 7*43 4*49 2*99
3* 7*66 4*99 2*66

9* 7.14 4 ,^ 3.31
Id* 7*82 4*33 2*99

IX* 6*33 ' 3*78 2.63
IB* 7*06 4*33 2*33
IB* 6*33 4*03 2*3
14* 7.06 4*99 2.7

IS* 6*33 3.78 2*46

18* 6*46 3*78 2*71

17* 6*545 4*17 2*3$

IS* 6*39 3*99 2*9

19* 6*72 4*66 2*06

20* 6*33 3*78 2*46

21* 7.74 8*26 2*49
22* 7*43 6*03 3*4
23* 6*46 3*99 2*47
24* 6.72 4*03 2*64

25* 6*39 4*33 2*06

107 .



S*MQ* total Frotain
<̂rA.j>Oô\.

Al̂ veain Ofcfettl:

26# 6*35 4*41 2*14
m* 6*55 4*17 2*38
m* 6*33 4*33 2*3

e*ao 4*75 8.14

m* 7*0© 4*33 2*33

31* 6*65 4*75 2*08

32* 6*33 4*66 8*89
33. 7*65 4*79 2*6€

34* 6*33 3*92 2*97

36, 6*715 3*96 2,9
36, 6*630 3*33 2*7
37. 7*65 4*99 2*66

33* 6*90 3*92 8.97

33* 7.14 4*25 2*89
43* 7*67 4*99 2*88

41* 6*80 3*33 8*97

42. 7*23 4*91 2*38

43. 7*0© 4*99 2*08

44* 9*31 5*08 8*33

46. 7*06 4*17 8*^9

46* 7*23 4*78 2*49

47* 7*43 ‘ 4*33 2*65

43* 6.30 3*99 2*88

43# 7*74 5*28

SO* 7*14 5*08 2*06

)Oo "\l.



**£»• total Protain
j 1 0<? (V)) . Albtmin OXobolln

BSt̂ /oa o

81* 7*67 4*99 2*63
m* 6*89 3*94 2*9
53* 6.71S 3*83 2*3
54. Sdi 4*03 2*63
55* 6*37S 3*74 2*61

6*39 4*76 2*14
57. 6.33 4*17 2*33
83* 6*39 4*33 2*06
69. 6*206 3*99 2*31
80* 7*74 6*25 2*49
61. 6*38 4*03 2*3
62* 7*48 4*33 2*66
63* 6*65 4*17 2*33
©4* 6*21 3*78 2*46
65* 6*46 3*76 2*71
66. 6*89 4*03 2*31
67* 7*74 5*3 2*44
$!• 7*06 4*33 2*23

69. 6*33 3*93 2*66

70# 6*39 4.03 2*3

71# 7*43 8*03 2*4
7®# 7.74 5*26 2*49
73# 6*86 4*03 2*77
74. 6*78 4*66 2*06

75# 6*90 4*78 2*08



i*8e* total Pro tain
f^/ lOo 'V)). ml

^lotul
... m i

78* 6.89 3.99 3.9
77. 7.06 4*83 2 .23

73. 6.89 3.76 3.14

79. 6.713 4.03 2.635

SO# 6.30 4.78 2.05

S i. 6.713 4.66 2.063
82. 8.715 3.76 2.966

S3. 6.89 4.83 2.06

34* 7.65 4.99 2.66

38. 7.06 4.99 2.97

S3. 7.14 4.66 2.48

37. 6.630 4.08 2.56

S3. 7.06 4.75 2.31

39. 7.93 4.03 3*15

90. 6.30 4.75 2.05

91# 7.06 4*08 2.93

92. 9.630 4.03 2*65

93* 7.14 3.99 3.15

93. 6.630 3.99 2.55

93. 7.74 4.0S 2.99

93. 8.78 4.09 2.64

97. 6.89 3.79 3.14

93. 7.14 4 .66 2.48

99# 6.63 3.76 2.83

100# 6.80 4.03 2.72

IOO"


