Nutritional Compositions of Millet-Based Weaning Food Suitable for

Infants Under the Age Group of 6-12 Months
P Nazni

AOAC Official Methodsof Analysis(1990), 15th Edition,
Association of Official Analytical Chemist, Washington
DC.

AOAC Official Methods of Analysis (2000),
“Determination of Lead, Cadmium, and Minerals in
Foods by Atomic Absorption Spectrophotometry
(Method 999.11/985.35)”, Association of Official
Analytical Chemists, Gaithersburg, USA.

Au P M and Fields M L (1981), “Note on Nutritive
Quality of Fermented Sorghum”, J. Food ci., Val. 46,
pp. 652-654.

Berggren G G (1982), “Questions and Answers about
Weaning”, Food Nutr. Bull., Vol. 4, No. 1, pp. 20-24.

Butler L G, Price M Land Brotherton J E (1982), “Vanillin
Assay for Proanthocyanidins (Condensed Tannins):
M odification of the Solvent for Estimation of the Degree
of Polymerization”, J Agric Food Chem, Vol. 30,
pp. 1087-1089.

Cameron M and Hofvander Y (1983), Manual on
Feeding Infants and Young Children, 3rd Edition,
Oxford University Press, Oxford.

Chai W and Liebman M (2004), “Assessment of Oxalate
Absorption from Almonds and Black Beans with and
Without the Use of an Extrinsic Label”, Journal of
Urology, Vol. 172, pp. 953-957.

Chandrasekhar U, Bhooma N and Reddy S (1988),
“Evaluation of Malted Weaning Foods Based on Low
Cost Locally Available Foods”, Ind JNutr Diet, Vol. 25,
pp. 37-43.

Davidson S, Passmore R, Brock JF and Truswell A S
(1986), Human Nutrition and Dietetics, 8th Edition,
ELBSand Churchill Pub. CO., London, UK.

Dewey K G and Brown K H (2002), “Update on
Technical 1ssues Concerning Complementary Feeding
of Young Children in Developing Countries and
Implications for Intervention Programs”, Food Nultr.
Bull., Vol. 24, No. 1, pp. 5-28.

FAO/WHO/UNICEF/Protein Advisory Group (PAG),
(2007), “Nutrition Bulleting (2) Energy and Protein
Requirements”, Report of a Joint FAO/WHO/UNU
Expert Consultation, Geneva, (WHO Technical Report
Series, No. 724).

FeblesCl,AriasA, Hardisson A, Rodryguez-Alvarez C

and SierraA (2002), “Phytic Acid Level in Wheat Flours”,
Journal of Cereal Science, Vol. 36, pp. 19-23.

Friedman M, Henika P R and Mackey B E (2003), “Effect
of Feeding Solanidine, Solasodine and Tamatidine to
Nonpregnant and Pregnant Mice”, Food and Chemical
Toxicology, Vol. 41, pp. 61-71.

Harper L (2003), “Development of Weaning Food
Formulations Based on Cereal”, International J. Food
Sci. and Technol., pp. 24-28.

Huffman S L and Martin L H (1994), “First Feedings:
Optimal Feeding of Infants and Toddlers”, Nutr Res.,
Vol. 14, pp. 127-159.

Kumar N R, Reddy AN and Rao K N (1979), “Levels of
Phenolic Substance on the Leachionted in Cicezo Seed”,
J. Exploratory Bial., Vol. 17, pp. 114-116.

Milner JAand Allison R G (1999), “The Role of Dietary
Fat in Child Nutrition and Development: Summary of
an ASNS Workshop”, JNutr., Vol. 129, pp. 2094-2105.

Nwokolo E (1987), “Nutritional Evaluation of Pigeon
Pea”, Plant Foods Human Nutr ., Vol. 37, pp. 283-290.

OchandaS O, Onyango CA, MwasaruA M, Ochieng J
K and Mathooko F M (2010), “Effects of Malting and
Fermentation Treatments on Group B-Vitamins of Red
Sorghum, White Sorghum and Pearl Millets in Kenya”,
J. Appl. Biosci., Vol. 34, pp. 2128-2134.

Ogungbenle H N (2011), “Chemical and Fatty Acid
Compositions of Date Palm Fruit (Phoenix
dactylifera L.) Flour”, Bangladesh J. Sci. Ind. Res.,
Vol. 46, pp. 255-258.

Olaofe O, Adeyemi F O and Adeniran G O (1994),
“Amino Acid and Mineral Compositions and Functional
Properties of Some Oilseeds”, J. Agric. Food Chem.,,
Vol. 42, pp. 878-881.

OliveiraM B, Rui Alves M and FerreiraM A (2000),
“Multivariate Analysis of Fatty Acid Cisandtrans
Isomers in Margarines Determined by HRGC/FID/
Capillary Column”, J. Chemom., Vol. 15, pp. 71-84.

Oshodi A A, Esuoso K O and Akintayo E T (1998),
“Proximate and Amino Acid Composition of Some
Underutilized Nigerian Legume Flour and Protein
Concentrates”, La Rivista Italiana Sostanze Grasse,
\oal. 75, pp. 409-412.

Thisarticlecan bedownloaded from http: ww.ijfans.com/cur rentissue.php

112



Nutritional Compositions of Millet-Based Weaning Food Suitable for

Infants Under the Age Group of 6-12 Months
P Nazni

Oyarekua M Aand Eleyinmi AF (2004), “Comparative
Evaluation of the Nutritional Quality of Corn, Sorghum
and Milletogi Prepared by Modified Traditional
Technique”, Food Agric. Environ., Vol. 2, pp. 94-99.

PAHO/WHO (2003), “Guiding Principles for
Complementary Feeding of the Breastfed Child”,
Division of Health Promotion and Protection, Food and
Nutrition Program, Pan American Health Organization/
World Health Organization, Washington/Geneva.

Prevention of Food Adulteration (1991), Prevention of
Food Adulteration Rules 1982 (as amended up-to-
date), 5" Amendment.

Ravindran G (1991), “Studies on Millets: Proximate
Composition, Mineral Composition, and Phytate and
Oxalate Contents”, Food Chemigtry, Vol. 39, pp. 99-107.

Rhode J (1994), “5,000 Malnutrition Deaths Daily in
India”, The Timesof India, 22 June, UNICEF, New Delhi.

Sachdeva HP S (1994), “Infant Feeding: Major Practical
Considerations”, in Sachdeva H P S and Chaudhary P
(Eds.), Nutrition in Children-Development Country
Concerns, p. 109, ConvenersNational, New Delhi.

Salunkhe D K and Kadam S S (1989), “Handbook of
World Food Legumes, Nutritional Chemistry”,
Processing Technology and Utilization, CRC Press,
BocaRaton, Florida.

Schmidt B J (1983), “Breast Feeding and Infants
Morbidity in Developing Countries”, J. Pediatr.
Gastroenterol. Nutr., Vol. 2 (suppl. 1).

Siener R, Honow R, Voss S, Seidler A and Hesse A
(2006), “Oxalate Content of Cereals and Cereal

Products”, Journal of Agricultural and Food
Chemistry, Vol. 54, pp. 3008-3011.

Spackman D H, Stein E H and Moore S (1958),
“Automatic Recording Apparatus for Use in the
Chromatography of Amino Acids”, Analytical
Chemistry, Vol. 30, pp. 1190-1191.

Specia Issue on Processed Complementary Foods in
Latin America (2000), Food Nutr Bulletin, Vol. 21,
pp. 25-29.

TempleV J, Badamos| E J, Ladgji O and Solomon M
(1996), “Proximate Chemical Composition of Three
Locally Formulated Complementary Foods”, \est Afr.
J.Biol. i, Vol. 5, pp. 134-143.

WHO/UNICEF (1998), “Complementary Feeding of
Young Childrenin Devel oping Countries: A Review of
Current Scientific Knowledge”, World Health
Organization, WHO/NUT/98.1, Geneva.

World Health Organization (1998), “Complementary
Feeding of Young Childrenin Devel oping Countries: A
Review of Current Scientific Knowledge”, World Health
Organization, Geneva.

World Health Organization (2000), “Turning the Tide
of Malnutrition”, Responding to the Challenge of the
21 Century WHO/NHD/00.7 World Health
Organization: Genebra, availableat http://mwww. who.int
/nut/documents /nhd_brochure.pd, Accessed August,
2004.

Yasmine M (2002), “Impact of Small Scale Fermentation
Technology on Food Safety in Developing Countries”,
Int. J. Food Microbiol., Vol. 75, pp. 213-229.

Thisarticlecan bedownloaded from http: ww.ijfans.com/cur rentissue.php

113



|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

International Journal of Food
And Nutritional Sciences

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII



International Journal of Food
And Nutritional Sciences

Volume 7, Issue 1, January 2018, www.ijfans.com e-ISSN: 2320-7876

INTERNATIONAL JOURNAL OF FOOD AND
NUTRITIONAL SCIENCES

IMPACT FACTOR ~ 1.021

Official Journal of IIFANS




N A u
MEANS X4

Research Paper

e-ISSN 2320 -7876 www.ijfans.com
Vol. 7, No. 1, January 2018
All Rights Reserved

Open Access

ASSESSMENT OF NUTRITIONAL ANTHROPOMETRY OF POST-MENOPAUSAL
WOMEN

Shamshad Begum S'*, Mushtari Begum J? and Muniswamappa M V3

*Corresponding Author: Shamshad Begum S, X drshamshaduas@gmail.com

Received on: 12™ October, 2017

Accepted on: 8™ December, 2017

Menopause isthe period, at which women stop ovulating. Most of the women experience this around the age
of fifty and usually lasts upto fifty five years. Anthropometry is used to assess compromised health or
nutrition well being. Anthropometric data from a single assessment provide a snapshot of current nutrition
status within a community, and helps to identify groups at risk in terms of morbidity and mortality. In the
present study, the association between anthropometric indices and different age groups of all the subjects
indicated that the anthropometric measurements like weight mid-arm circumference, fat fold thickness,
waist circumference and hip circumference were positively correlated with Brokas Index and only fat fold
thickness was positively correlated with waist hip ratio. Similarly anthropometric measurements like height,
weight, mid-arm circumference, waist circumference and hip circumference were negatively correlated
with waist hip ratio of the subject. The correlation coefficient between anthropometric measurements with
nutrient intake indicated weight, fatfold thickness and hip circumference were positively correlated with
nutrients like fat. Hence, Nutritional anthropometry is relatively easy technique to determine the nutritional
status of the individuals thereby providing a means for women to manage their existing problems like obesity

by following good dietary pattern and lifestyle.

Keywords: Menopause, Nutritional anthropometry, Dietary intake, Assessment

INTRODUCTION

Anthropometry is the study of the measurement of the
human body in terms of the dimensions of bone, muscle,
and adipose (fat) tissue. Measures of subcutaneous
adiposetissue areimportant because individualswith large
values are reported to be at increased risks for
hypertension, adult-onset diabetes mellitus, cardiovascular
disease, gallstones, arthritis, and other disease, and forms
of cancer. Combined with the dietary and related
guestionnaire data, and the biochemical determinations,
anthropometry isessential and critical information needed
to assist in describing the data collected from personsin

the sample (Anonymous, 1988). M easurements of weight,
height (or length) and, less frequently, subcutaneous fat
and muscle, are the usual data collected. Nutritional
anthropometry isrelatively easy techniqueto employ asit
is non-invasive in nature.

At theindividual level, anthropometry is used to assess
compromised health or nutrition well being, need for specia
services, or response to an intervention. A one-time
assessment is used during emergency situations to screen
for individuals requiring immediate intervention. Under
nonemergency conditions, single assessments are used to
screen for entry into health or nutrition intervention
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programs either as an individual or as a marker for a
household or community at risk.

Atthepopulation level, anthropometric datafromasingle
assessment provide a snapshot of current nutrition status
within a community, and should help to identify groups at
risk of poor functional outcomesin terms of morbidity and
mortality (Gorstein, et al., 1994). Under emergency
conditions, these static measurements are used to identify
priority areas for assistance. The advantages of
anthropometry indicate-Anthropometric measurements to
be non-invasive and relatively economical to obtain;
objective; and comprehensibleto communitiesat large. Data
produced that can be graded numerically, used to compile
international reference standards, and compared across
populations. They can also supply information on
malnutrition to familiesand health careworkersprior to the
onset of severe growth failure (or excessive weight gain).

Menopause is the stage at which women stop
ovulating and it each women differently. However, most of
the women experience this around the age of fifty and
usualy lasts upto fifty five years. The major endocrinal
changes occur in women between 45 to 50 years of age
with a decline in the ovarian function resulting in lower
estrogen production responsible for menopausal changes.
The acute symptoms experienced during menopause
include dizziness, headache, difficulty in breathing and
heart palpitations, vasomotor disturbances, perspiration,
nightsweats, irregular bleeding , hot flushes, vaginal
thinning and dryness, mood changes, changesin sexuality
and insomnia. Further, the chronic changes that occur
includes vascular diseases and skeletal osteoporosis. In
addition, orthopaedic ailments like chronic back pain,
stiffness and osteoporosis are commonly observed.
Hence, the study was designed on nutritional and clinical
evauation of post-menopausal women with orthopaedic
ailmentswith the sub objective of evaluation of nutritional
Anthropometry of women.

MATERIAL AND METHODS

Locale of the study

The study was conducted at Bangalore district, Karnataka
state, India. The subjectsincluded for the study were from
both rural and urban background.

Anthropometry

The Anthropometric measurements taken were height,
weight, mid-arm circumference, waist circumference, hip

circumference and fatfold thickness at triceps as per the
guidelines specified by Jelliffe (1966).The anthropometric
indiceslike body massIndex, waist hip ratio and arm muscle
circumference were calculated from the above
measurements. The cut off levels of the Body Mass Index
as per Anonymous (2003) were used to classify subjectsas
mal nourished, normal and obese.

Statistical Analysis

The datawas classified, tabulated using SPSS office package
windows 2003, expressed as percentage, mean. The results
were analysed statistically using Correlation test to
determine whether there was any correlation between the
parameters (Kothari, 2004).

RESULTS AND DISCUSSION

Anthropometric Measurements

The mean anthropometric measurements are presented in
Table 1. The mean height and weight of the subjects was
found to be 152 cms and 58 Kg respectively which was
more than the average weight of a reference women. The
mean wai st and hip circumference of the subjectswas 82.7
and 98.9 cmsrespectively.

Table 2 indicated the anthropometric measurements of
the menopausal women at different age groups. The mean
height was highest among the subjects in the age group of
51-55 years with 154.8 cms followed by 56-60 years age
group with 153.7 cmsand lowest being in subjectsbelonging
to 60-65 years with 146.8 cms. However, there was no
significant difference in mean height between the age
groups.

The mean weight was highest among the subjects from
the age group of 51-55 years with mean weight of 61.2 kgs
followed by 56-60 years age group with 59.5 kgs. L owest
being in subjects belonging to 60-65 years with 53.8 kgs.
However, therewassignificant differencein the mean weight
between the age groups. On an average, irrespective of the
age, the weight was higher than the reference weight for
indian adult female.

Themean Mid Upper Arm Circumference (MUAC) was
highest of 30.45cms in the age group of 51-55 years and
lowest of 28.79 cms among subjects of 46-50 years of age
group. However, the standards for adult females (Jelliffe,
1966) being 28.5 cmsthat was lesser than the values of the
present study. Statistically, there was no significant
differencein mid upper-arm circumference between different
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Table1l: M ean Anthropometric M easurements
of the Subjects(n =200)

Anthropometric Mean+SD | Z- Score
Measur ements
Height (cms) 1520+ 82 176
Weight (Kgs) 579+ 100 0.39
Mid-upper arm circumference 294+ 29 104
(cms)
Fat fold thickness at Triceps 202+77 104
(mm)
Waist circumference (cnms) 827+89 0.17
Hip circumference (cms) 98.9+ 10.0 054

Table2: Anthropometric M easurementsof M enopausal

Women at Different Age Groups
46-50yrs |51-55yrs | 56-60yrs | 60-65yrs
Parameters F-test
(n=60) (n=56) [ (n=54) | (n=30)
15053 | 1548 | 15373 | 1468
Height (crms) 869
@857 | @729 | @#57) | 970
_ 5558 6117 50.49 5387 )
Weight (kgs) 547
#885) | @772 | 1251) | (890
Mid-armcircumference| 2879 3045 289 294 X
377
(cms) (£28) 28 | #310 | (269
Eat Fold thickness 2795 30.52 29.56 287 NS
094
(mm) 769 | @693 | 806 | (+839
Waist circunference | 8173 8163 855 8L61 250
(cms) 96l | @ron | @720 | w08y |
Hip difcurerence 9828 10127 | 10062 | 929 oo
(cms) @945 | @670 | 999 | @3sy |

Note: ** Significant at 1% level. NS - Non-significant. Within

the parenthesis standard deviation values are indicated.

age groups. The Mean fat fold at triceps was found to be
highest among 51-55 years of age, thevalue being 30.52 mm
while lowest of 27.9 mm was among subjects in the age
group of 46-50 years. However, there was no significant
differenceinfat fold at triceps between the age groups. The
mean wai st circumference was highest in subjects of 56-60
years age group with 85.5 cms lowest of 81.61 cms among
60-65 years age group. The mean hip circumference was
101.27 cmsintheage group of 51-55 yearswhich washighest
among all age groups. However, thelowest wasfound to be
in the age group 60-65 years with value of 92.9 cms. There

wassignificant difference at five percent level for waist and
hip circumference between different age groups.

Anthropometric Indices

The mean anthropometric indices calculated based on
anthropometric measurementsisindicated in the Table 3.
It was observed that the body mass index was found to
be 25.2 and the brokas index was 113.31. However, the
Lean body massindex was 409.9. The waist hip ratio and
the arm muscle circumference of the subjects were 0.83
and 6.81, respectively. As per the Z-distribution, there
was no statistical significance among all anthropometric
indices.

The anthropometric indices of the menopausal women
at different age groups is indicated in Table 4. It was
observed that the anthropometric indiceslike Brokasindex,
Lean body mass index, Waist hip ratio and arm muscle
circumference was found to be highest in the age group of
61-65 years and the values being 115.65, 416.83, 0.87 and
22.26 cms, respectively. Thelowest values of Brokasindex
and armmuscle circumference was observed inthe age group
of 46-50 yrs with values being 112.23 and 19.99 cms
respectively. The anthropometric indices like Lean body
mass index and Waist hip ratio was found to be lowest in
the age group of 51-55 yearswith 397.31 and 0.8 respectively.
On the whole, there was no significant difference between
the anthropometric indicesand age groups but it was known
that there was significant difference at five percent level for
arm muscle circumference among all the age groups of post-
menopausal women.

Body Mass Index (BMI) and Waist Hip
Ratio (WHR)

The classification of subjects as per the anthropometric
indicesis shown in Table 5. The results revealed that 49%
of the subjects in the study were found to be over weight
by BMI classification, 47% were normal and 4% were
undernourished. The finding of the present study with
respect to subjects being normal by BMI classification was
higher compared with finding of Visweswara Rao et al.
(1993), Yadav and Padam Singh (1999) and Gopalan (2002).
The high percentage of obese postmenopausal women as
per WHR wasfound to be 77%. Thiswasfound to bein par
with the investigation of Deepti et al. (2004). The results
indicated the higher percentage of post menopausal women
were obese as per Body Mass Index (BMI) and Waist Hip
Ratio (WHR) comparison to pre-menopausal women. Also
similar trend was observed by Deepa et al. (2008), with
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Table 3: M ean Anthropometric Indicesof the Subjects

Anthr opometric Indices Mean+SD | Z- Score
Body Mass Index 252+4.23 -0.57
Brokas Index 1133+ 2057 -0.01

Lean Body Mass Index | 409.9+ 65.51 1.89

Waist Hip Ratio 0.83+0.06 -0.73
ArmMuscle
. 6.81+24.71 -0.56
Circumference

Table4: Anthropometriclndicesof theM enopausal
Women at Different Age Groups

Anthropometric | 46-50yrs [ 51-55yrs | 56-60 yrs | 61-65yrs
X F-test
Indices (n=60) | (n=56) | (n=54) | (n=30)
Body Mass 251 2554 25.16 248
Index 0.2187"°
(#5.03) | *2961) | (+4429 | (+4.39)
11223 | 11226 | 11313 115.65
Brokas Index 0.2188\S
#2367) | @1417) | 2036) | (+24.84)
Lean Body Mass| 41537 | 397.31 413 416.83
Index 09613
#6527) | (4673) | (+7283) | (+8L52)
0.82 08 0.84 0.87
Waist Hip Ratio 0.9813"°
(*0050) | (x0.068) | (x0.069) [ (x0.071)
ArmMuscl 19.99 202 19.97 2226
e I’mrrf uscle 3.799*
reumierence | (+247) | (#320) | (#273) | (¥331)

Note: * Significant at 5% level. NS - Non-significant. Within the
parenthesis standard deviation values are indicated.

higher BMI in post-menopausal women (29.15) followed by
peri-menopausal women (26.8) and pre-menopatisal women.
However, difference between mean values of BMI were
found to be significant (P <0.01).

Brokas Index and Lean Body Mass
Index

Seventy percent of subjectswere classified asnormal where
as 21% were found to be obese and 9% were found to be
overweight. According to Lean body massIndex 91% were
classified asnormal and 8% werefound to suffer from chronic
energy deficiency. However, only 1% of the women were
found to be overweight.

Waist-Hip Ratio
Waist Hip Ratio (WHR) classification indicated 23% of the
subjects to be normal while remaining 77% to be obese.

Table5: Classification of SubjectsAccording
toAnthropometricIndices
Anthr opometric Indices n Per centage
Body Mass Index
Undernutrition (<18.5) 8 4
Normal (18.5-25) Y} 47
Overweight (>25) 93 419
Broka’s Index
Normal (80-120) 140 70
Overweight (120-130) 18 9
Obese (130-140) a2 21
Lean Body Mass Index
Chronic energy deficiency (>500) 16 8
Normal (300-500) 182 91
Overweight (<300) 2 1
Waist HipRatio
Normal (<0.8) 46 23
Obese (>0.8) 154 7
Mid arm Circumference
Standard 100% (>28.5) 119 59.5
Standard 90% (25.7-28.5) 73 365
Standard 80% (22.8-25.7) 7 35
Standard 70% (20-22.8) 1 05
Standard 60% (17.1-20) 0 0
Arm Muscle Circumfer ence
Standard 100% (>23.2) 24 12
Standard 90% (20.9-23.2) 74 37
Standard 80% (18.6-20.9) 41 205
Standard 70% (16.2-18.6) 53 265
Standard 60% (14-16.2) 8 4

Percent of normal subjects judged by WHR were lower
compared with Gopalan (2002). However, higher percent of
females were in the category of obesity. However, it was
observed by Deepa et al. (2008) in a study conducted on
nutritional status of 100 menopausal women that the mean

Thisarticlecan bedownloaded from http: ww.ijfans.com/cur rentissue.php



