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ABSTRACT 
Milk powder is an essential nutrient for humans and mostly for children in developing countries like Iraq. This 
study highlights calcium sources intake on drying milk powder in the local market. The supreme symptom of 
calcium deficiency is rickets. Therefore, the 157 prominent sign children were selected to compare the signs 

and Ca levels in consummated milk powder brands. The results show the acceptable level of Ca in Dielac 1 
6.71% and Al-Mudhish 1.10% brands compared with the others by using EDS, and it has matched with ricket 
children numbers. On the other hand, the FE-SEM images show some particle changes related to Ca inactivity 

on milk powder affected by its release. 
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INTRODUCTION 
Milk products are vital for humans in recent years 
for being a good source of calcium (1). The 
content of minerals determines biological 
properties (2). The need for calcium in milk in 
mineral deficiency in food and milk will be the 
richer one depending on its rank (3, 4, 5). Milk 
powder is commonly used Due to its low 
humidity, lightweight, simple shipping, and 
outstanding conservation (6). 
The element’s level in milk powder brands varies 
compared with other diets (7). Also, those metals 
like calcium were reported in expired and 
unexpired dry milk cans, showing decreased 
levels compared with cow milk (8). 
Dietary calcium deficiency plays an important role 
to induce rickets in children (9). Similar views on 
several cases report rickets in infants due to 
reduced dietary calcium intake (10, 11). The 
radiology, histology, and biochemical 
characteristics of rickets changed to a higher 
degree with calcium supplements (12). 
Several reports highlighted the low dietary 
calcium intake and its relation with pathogenesis 
rickets (13, 14). On the other hand, nutrient 
rickets result from inadequate nutritional 
consumption instead of just vitamin D deficiency. 
It, therefore, can be balanced with calcium in 
addition to vitamin D (15). 
For many years, the microscope is being used to 
monitor food adulteration based on powder and 
particle size morphology (16). Scanning the 

selected electron microscope (SEM) as energy – 
dispersive spectrometer (EDS) is the best 
technique for chemical characterization of 
samples (17); for example, calcium in milk will be 
the first organic can be detected due to a specific 
manner interlink (18, 19). 
Calcium hydroxide has received more attention 
from wide applications of food additives and its 
effect on specific surface area characterization for 
power synthesis (20). 
The microstructure of a selected powder was 
checked by an environmental scanning electron 
microscopy (ESEM) to compare and maybe find 
the contrast in the form of the examined powder 
particles in every drying system (21). 
 

MATERIALS AND METHODS 

According to a survey for ricket symptom children 
and consumed brands after checking the expiring 
date and bought from trusted sources, the milk 
powder was collected from the local Iraqi market. 
For the SEM-EDS study, the specimens were first 
placed onto the specimen stub using double-
sided carbon tape and sprayed with the powder 
and then, after blowing, all the stubs on the 
specimen holder to eliminate non-adherent 
objects.  Formulated samples were placed onto 
FE-SEM from Zeiss Supra 55 V.P. through an 
airlock panel, relying on the low voltage to 
surpass the coating technique and prevent 
charging. Using a high resolution and a sharp 
picture secondary electron detector (SE2) with 
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fixed magnification and quite-well calibrated 
Bruker Quantax EDS XFlash for the components' 
qualitative and quantitative determination (3). 
 
 
RESULTS AND DISCUSSION 

A group of 157 minors with leg deformities and 
radiographic ricket reports were enrolled for milk 
powder feeding, as shown in table (1). The 
calcium intake, according to daily requirements, 
depends on age (22). 

Table 1: show milk powder brands and survey for children range age 
No Milk powder 

brand 

No. of children No. of Rickets children Age  (Year) 

1 Al Mudhish 20 1 1-3 
2 Anchor 18 9 1-4 
3 Nido 10 6 1-3 
4 Dielac 1 25 0 1-2 
5 Dielac 2 20 2 2-6 
6 Guigoz 15 2 1-2 
7 Liptomil 22 6 1 
8 PediaSure 27 3 1-4 

 
Scanning electron microscopes were applied on 
eight different milk powder particles to determine 
the EDS's calcium levels, and imaging of it 
depended on low voltage FE-SEM (17). 
Table (2) represents the qualitative and 
quantitative concentration for calcium and 
phosphorus with the ZAF correction method, and 
Figure (2) illustrates the y-axis for x-ray count. At 
the same time, the x-axis, on the other side, 
shows energy in Kev. The detection lines, for 
energy matchup between sample levels and 
spectrum, peaks (23). 

The estimated calcium in Dielac 1 was 6.71% 
compared with Al mudfish, 1.10 % higher than 
other brands, which did not exceed 0.71%. 
Simultaneously, the phosphorus percentage 
variable was generally higher than the calcium 
percentage equal to in Guigoz. Nevertheless, in 
Nido and Dielac 2, the phosphorus percentage 
were 0.09 and 0.05, respectively; zero calcium 
and phosphorus were observed for Liptomil.  
On the other hand, the particle sizes and 
microstructure varied, too, depending on 
concentration and temperature (24). 

 
Table 2: represents the qualitative and quantitative concentration for calcium and phosphorus 

with the ZAF correction method. 
No Milk powder 

brand 

Calcium 

concentration % 

Phosphorus 

concentration % 

Particle size in 

µm 

1 Al Mudhish 1.10 1.70 8-16 
2 Anchor 0.09 0.13 35-65 
3 Nido 0.68 0.09 40-60 
4 Dielac 1 6.71 12.03 20-40 
5 Dielac 2 0.07 0.05 5-40 
6 Guigoz 0.01 0.01 10-50 
7 Liptomil 0 0 5-30 
8 PediaSure 0.71 0.81 10-40 

 
Table (2) shows the milk powder brands and 
concentrations for Ca and P and particle sizes. 
Figure (2) shows the shapes and particle size with 
the vast difference in microstructure like 
agglomerates of fine particles like in Nido, 
Guigoz, and Dielac 2 (25). Some other factors 
related to milk powder production procedure like 
calcium hydroxide concentration increase also 
with temperature and rotation show slightly 
increase the particle size as is evident in Liptomil 
and Pediasure and vice versa for the other brands 
with little spherical appearance some 

morphological changes, rectangular and crystal 
growth, also observe (20). 
Sometimes the temperature during processing 
results in burnt particles, mainly by producing 
relics in examination (26). The particle size 
ranged from 2-52 µm or cracked; however, 
smooth surfaces were observed (27, 28). 
Generally, the surface morphology could vary 
from smooth to moderate raisin-like depending 
on preparation composition (29). 
There is no difference between those who 
obtained calcium alone or others who received 
vitamin D with calcium (15). Children treated with 
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calcium that was given orally showed less rickets 
than those who did not finish their food 
completed with calcium (30). Otherwise, Vitamin 
D improves the healing of ricket in the minors 
with calcium deficiency, one it's not clear (31). 

With few or no dairy products, the primary cause 
of rickets in minors with restraint for infants will 
be calcium deficiency intake (32). 
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Fig.2: FE-SEM image for different brands of milk powder scan at 10 µm 
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