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The Effect of Nutritional Supplements on Fat- Soluble 

Vitamins and Fatty acids in The Milk of Breastfeeding 

Mothers during the Period of Breastfeeding 
ABSTRACT 

The study included a group of breastfeeding mothers from Salah al-Din 

Governorate and the surrounding villages, and the nursing mothers were 

divided into two groups and the number of breastfeeding mothers in each 

group was 6 mothers, three mothers in the city and three mothers in the 

village, and they were given nutritional supplements for vitamins and fatty 

acids, both according to his group. Results for breastfeeding mothers' milk 

before and after giving them nutritional supplements, there are differences in 

the levels of vitamins and fatty acids. It was noticed that the level of vitamins 

in the milk after nursing mothers took the nutritional supplement differed, so 

it was retinol (242-268) µg / L for mothers in the city and (213-260). g / L for 

mothers in the village and β--carotene (320-367) µg / L for mothers in town 

and (315-361) µg / L for mothers in the village and α-tocopherol (182-279) g / 

L for mothers in town and (120-225) µg / L for mothers in the village and 

calciferol (309-382) µg / L for mothers in the city and (258-269) µg / L for 

mothers in the village. As for the omega group for breastfeeding mothers, the 

levels of fatty acids in their milk were after Breastfeeding mothers take a 

nutritional supplement only and Mega (3,6,9) all fatty acids in the milk of 

breastfeeding mothers increased, so it was for lauric acid (18.02-20.01) mg / L 

for mothers in the city and (18.02-20.11) mg / L for mothers in the village and 

for palmitic acid (18.07-24.25) mg / L for mothers in the city and (24.25-

26.15) mg / L for mothers in the village and for oleic acid (14.09-29.93) mg / 

L for mothers in the city and (29.43-29.13) mg / L for mothers in the village 

and for linoleic acid (22.13-28.16) mg / L for mothers in the city and (22.11-

22.14) mg / L for mothers in the village, and for linoleic acid (22.26-26.59) 

mg / L for mothers in the city and (26.15-26.54) mg / L for mothers in the 

village and for Arachidonic acid (12.94-18.15) mg / L for mothers in the city 

and (12.94-18.15) mg / L for mothers in the village, and this explains that 

breast milk is directly affected by the nutritional intake and nutritional 

supplements taken by breastfeeding mothers during the breastfeeding period 
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INTRODUCTION  

Mother's milk is the ideal food for a nursing baby in the first six months , as it contains water 

(87%), fats (3.8%), proteins (1.0%), lactose (7%),  and minerals such as (calcium, sodium, 

potassium, iodine, Zinc , etc.) and fat-soluble vitamins  and water, enzymes and hormones, and fats 

and lactose provide 50-40% of the energy that the infant needs,  and that breast milk changes over 

time and adapts to the changing needs of the infant ( Butts et al,  (2018 . 

The World Health Organization indicated in one of its reports (2018) that breast milk differs 

greatly in composition between breastfeeding mothers and even in the same mother from time to 

                                                            
* Corresponding author: E-mail: entisar.dawod2018@ tu.edu.iq 

TJAS 
Tikrit Journal for 

Agricultural 
Sciences 

 

http://www.tjas.org/
mailto:tjas@tu.edu.iq
entisar.dawod2018@%20tu.edu.iq


Mustafa et al./ Tikrit Journal for Agricultural Sciences (2021) 21 (2):23-38 

 

32 
 

time. And some studies have shown that there are differences in the milk of individual breastfeeding 

women as a result of cultural differences and differences in diet, lifestyle and environmental factors, 

Such as the mineral content of the food intake influenced by the soil in which it was planted, in 

addition to the human genetic differences of each nursing mother (WHO, 2018). Breast milk has a 

unique chemical formula compared to cow's milk, as it contains a higher level of lactose and a 

much lower content of protein. It also does not contain β -Lactoglobulin and α -s1-casien, and the 

amino acid Lysine in breast milk is 0.9%, which is less than that of cows. As for fats, it contains 

higher unsaturated fatty acids, which helps in developing brain cells faster. Its components change 

as lactation progresses in line with the needs of the infant (TMR International Hospital, 2019). And 

the importance of the fats and vitamins dissolved in them for the baby during the first six months, 

Some studies have shown that the predominant fatty acid in the milk of breastfeeding mothers was 

oleic acid, which constitutes 33% of the total fatty acids present in breast milk, followed by palmitic 

fatty acid 26%, linoleic fatty acid 10%, and linolenic acid 0.4% (Khor et al., 2021). The proportion 

of fat-soluble vitamins in the milk of breastfeeding mothers in China and Korea was lower, 

especially retinol, than for breastfeeding mothers in Vietnam, and this is what causes vitamin A 

deficiency in infants (Nguyen et al., 2020). The aim of the study is to study the effect of nutritional 

supplements on fat-soluble vitamins and fatty acids present in the milk of breastfeeding mothers. 

Material and Methods 

Samples were collected from lactating mothers who live in the city and the villages in Salah 

al-Din Governorate and its suburbs, and the sample collection period was in the morning, and the 

mothers were divided into groups, and each group contained 6 nursing mothers, 3 mothers living in 

the city and 3 mothers living in the village, and the comparison was between mothers In the city and 

the village, before and after they were given nutritional supplements, Figure (1) shows the division 

of breastfeeding mothers under study. 

Table (1)   Dietary supplement used in the study and given to nursing mothers 

Materials the manufacture company Country of Origin 

Dietary supplement 

for the vitamin 

group 

Hansal vital A-Z Vitamins U.S.A 

Omega (3,6,9) Lomeva (1000) g Australia 

The data for the selected mothers were summarized in questionnaire 
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Figure (1) the division of breastfeeding mothers into groups and the number of mothers in each group 

Vitamins Diagnosis (A, D, E) 

It was assessed in the milk of mothers who live in the city and the village before and after 

administering the American nutritional supplement using a high-efficiency liquid chromatography 

(HPLC) device located in the Al-Yaqeen Laboratory for Chemical, Clinical and Biological Analysis 

in Nineveh Governorate. By adopting the standard separation conditions and using the C-18 

separation column (3.9 mm × 150mm), standard vitamins have been prepared (A, D, E) from Sigma 

(USA), the vitamin A from the Japanese company Shimadzu, and the mobile phase acetonitrile in 

water, and the reading is done along the way. Moji of 275 nm. (Nollet, 2000). 

Milk fatty acid diagnosis by HPLC device  

Fatty acids were determined and quantified in mothers' milk before and after consuming the 

Breastfeeding moms 

The Omega Group 

Breastfeeding moms in 
town (3) 

Breastfeeding moms in  
village (3)  

Vitamins  group 

Breastfeeding moms in town (3) 

Breastfeeding moms in  village (3)  

 

 

the number The influencing factor 

25-35 year Age 

 The gender of the newborn 

8 Female 

4 male 

 The level of education 

6 Educated 

6 Uneducated 

2-6 month The age of the newborn 

 Family income 

6 Medium 

6 Good 

 Geographical location 

* The city 

* the  village 

City gm /day  Village 

gm/ day 

The type of food consumed by breastfeeding mothers 

before giving them nutritional supplements 

05 5 A- Meat 

11 3 Legumes 

201 05 Vegetables 

105 05 Fruits 

00 05 Milk and its derivatives 

05 15 eggs 
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supplement (Omega 3,6,9) using a high-efficiency liquid chromatography (HPLC) instrument 

located in the Al-Yaqeen Laboratory for Chemical, Clinical and Biological Analysis in Nineveh 

Governorate. By adopting standard separation conditions and using a C-18 (50 × 2.5 mm, ID) 

separation column and a carrier phase 70: 30 (ethanol: water) V / V at a wavelength of 254 nm. 

Using standard samples from the Japanese company Shimadzu (Nollet, 2000). 

Results and discussion   

Fat Soluble Vitamins 

  The results in Table (2) and Pictures (1-4) show the type and quantity of precursor vitamins 

dissolved in fat in the milk of lactating mothers for a group of vitamins who live in the city and the 

village before and after taking the nutritional supplement, and Table (2) in the studied milk samples 

shows the proportion of retinol ( Vitamin A) for mothers in the city and its percentage in their milk 

before taking the nutritional supplement ranged between 170 - 210μg/L, and this corresponds to 

what Nguyen et al. (2020) mentioned that the proportion of retinol in mothers' milk decreases with 

the continuation of the lactation stages, which reach  200 μg/L to compensate for this deficiency in 

taking nutritional supplements until the age of the first six months of breastfeeding.  

After they took the nutritional supplement, the percentage in the samples of breastfeeding mothers' 

milk increased, and it ranged between 268- 242 μg/L, since infants are born with little reserves of 

vitamin A, the sufficient amount of retinol in the milk of breastfeeding mothers is critical to ensure 

that the nursing infant grows well, as retinol is the ready form of vitamin A in the milk of 

breastfeeding mothers and it is bound to granules Fat because it is one of the vitamins that are 

soluble in fat. The World Health Organization (2018) clarified that the needs of a nursing child 

from birth to the first six months of retinol are 250 μg/ day, Dror & Allen (2018) indicated that the 

percentage of retinol in colostrum is higher than that of mature milk and that the percentage Retinol 

varies according to the percentage of fat in breast milk and the percentage of fat in the milk of 

breastfeeding mothers is affected depending on the nutritional intake. They also explained that the 

percentage of retinol in mature milk ranges between 134 - 349 μg/L, and that breastfeeding mothers 

consumed an appropriate amount of vitamin A supplement showed an increase. Its percentage in 

their milk within 24 hours, and mothers who depend on plants for their food permanently. 

The proportion of retinol in their milk was 105 μg/L, and this did not provide the nursing 

child the amount he needed. And in the same table (1) shows the percentage of retinol in the milk of 

breastfeeding mothers who live in the countryside, so its percentage before taking the food 

supplement ranged between 243-619 μg/L, and after they took the nutritional supplement, it 

decreased significantly in two breastfeeding mothers, The dependence of the mothers in the village 

on animal fats significantly, and after consuming the nutritional supplement, the nursing mothers 

were adopted to a specific diet to show the effect of the food supplement on their milk. So its 

percentage ranged from between 213 - 243 μg/L, and one of the breastfeeding mothers in the 

countryside, the percentage of breastfeeding mothers increased to 260 μg/L, and that the decrease in 

mothers' milk in the countryside was a result of avoiding foods containing a high percentage of fats, 

especially milk and free fat. Which is used continuously in their food and their dependence on 

taking a nutritional supplement to see the extent to which their milk is affected by nutritional 

supplements without relying on food. 

This is in agreement with what Deminice et al. (2018) stated that food affects the amount of 

fat in breastfeeding mothers and the more lactating mothers eat foods rich in fat, the higher the 

proportion of retinol in their milk, and that the proportion of retinol in breast milk is affected as a 

result of nutritional and environmental factors, as well as the mother's intake. Fat in their diet 

increases the percentage in milk, and taking supplements for breastfeeding mothers significantly 

increases the percentage of Retinol in their milk. Haskell et al. (2021) stated that the highest 

percentage of retinol is in colostrum, as it begins to decrease with the increase in the period of 

breastfeeding, and that mothers' intake of nutritional supplements during the period of breastfeeding 

increases the rate, and that the lack of retinol causes poor eyesight of the infant and an imbalance in 

growth. 
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  It is noted from Table (2) and Pictures (1-2) the percentage of beta-carotene (vitamin A) in 

the milk of lactating mothers who live in the city and the village before and after they took the 

nutritional supplement, and its percentage in the milk of lactating mothers in the city before taking 

the nutritional supplement ranged from 300 - 385 μg/L, while one of the mothers in the city had a 

beta-carotene ratio in her milk that reached141 μg/L. After breastfeeding mothers who lived in the 

city consumed the nutritional supplement, the percentage of beta-carotene in their milk increased 

and reached 336,367 μg/L, while one of the treatments for breastfeeding mothers in the city 

decreased its percentage from what it was and reached 320 μg/L. 

  The body of a nursing baby needs to convert beta-carotene into retinol for ease of use and 

converting it into vitamin A. Lima et al. (2020) stated that the percentage of B-carotene in mature 

milk is low compared with colostrum, and its percentage in their milk ranges from 494 - 649 μg/L, 

as well. The food intake affects its percentage, as eating vegetables and fruits on a daily basis and 

the dietary habits followed in preparing vegetables leads to an increase or decrease in the milk 

content of breastfeeding mothers, as the cooking process greatly affects beta-carotene. 

For the same table (2), it shows the percentage of β-carotene in the milk of breastfeeding 

mothers who live in the village, and when analyzing the samples before taking the nutritional 

supplement, Differences in beta-carotene levels are due to the foods that breastfeeding mothers eat 

during the breastfeeding period, it was noticed that two of the mothers did not give any indication of 

its presence in their milk, while the milk of one of the mothers in the countryside reached its 

percentage 346 μg/L and after taking the nutritional supplement, the percentage in their milk 

increased, and ranged between 315 – 361 μg/L, and the high percentage of beta-carotene in the milk 

of breastfeeding mothers, especially those who did not show an indication of its presence in their 

milk, indicates that the nutritional supplement they took Increase its percentage in their milk.  

This is shown by Gay et al (2018) that increasing the proportion of beta-carotene through 

eating vegetables and fruits that help in its availability in milk and the rate between (602 - 807) 

μg/L in mothers who consume fruits and vegetables continuously, even if there is no A diet that 

supports beta-carotene, it is possible to use nutritional supplements that increase its level in breast 

milk, and that beta-carotene percentage decreases with the increase in the stages of lactation, as well 

as the lack of beta-carotene in the blood plasma, the percentage in the milk of breastfeeding mothers 

is low. 

It is noted from Table (2) and the Pictures (1- 4) the percentage of α -tocopherol (vitamin E) 

in the milk samples of breastfeeding mothers who lived in the city before they took the nutritional 

supplement 107- 121 μg/L and one sample of breastfeeding mothers was high and reached (257) 

μg/L. After the breastfeeding mothers in the city consumed the nutritional supplement, the results 

showed a remarkable increase in the percentage of α -tocopherol, reaching (182, 256, 279) μg/L, 

respectively. Xue et al. (2017) showed that dietary intake significantly affects the α -tocopherol 

ratio, and when breastfeeding mothers were given a nutritional supplement and reduced the 

proportion of foods containing α -tocopherol, the percentage was lower than that of mothers who 

consumed foods rich in α -tocopherol and the nutritional supplement together. . This is in line with 

what happened to mothers in the village whose percentage has decreased from what it is, and the 

World Health Organization (2018) indicated that a nursing child needs 400 μg/ day, of α- 

tocopherol and that the amount present in the milk of breastfeeding mothers reaches 240 μg/ day. 

This is what Mata et al. (2020) agrees, as it showed that giving mothers a nutritional supplement 

increases the α -tocopherol percentage in the milk of breastfeeding mothers, and that the diet affects 

its percentage. 

In the same table (2), it shows the percentage of α -tocopherol in the milk of breastfeeding 

mothers who live in the village before taking the nutritional supplement. The countryside was less 

than that as it reached 125 μg/L, and when nursing mothers in the countryside consumed the 

nutritional supplement, a difference in its percentage was observed. It was low in two breastfeeding 

mothers and reached 225 & 120 μg/L, respectively. As for one of the nursing mothers in the village, 

its percentage increased after taking the food supplement, and it reached 159 μg/L. 
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 Lima et al (2020) stated that the percentage of α -tocopherol in the milk of breastfeeding mothers 

ranges between 112-115 μg/L. As for the mothers who decreased the percentage of alpha-

tocopherol in their milk, it was lost between Gianni et al (2020) that the percentage decreases when 

the mother's body needs Alpha-tocopherol, When breastfeeding mothers were given the nutritional 

supplement, she compensates for the lack of her body from the nutritional supplement given to her 

and thus reduces its percentage in her milk until the deficiency in her body is filled. 

As for the percentage of calciferol (vitamin D), it is shown in Table (2) in the milk of 

breastfeeding mothers in the city before they took the nutritional supplement, as the results of the 

studied milk samples showed that its percentage was 359, 270, 415 μg/L, respectively, and after 

eating them The nutritional supplement was higher in two of the milk of breastfeeding mothers who 

live in the city and reached 359,309 μg/L, while one of the breastfeeding mothers in the city 

decreased its percentage to 382 μg/L. The reason for the decrease in calciferol in mothers is the 

result of the inefficiency of the metabolism in the body of lactating mothers, and the determination 

of the foods that the mother consumes during the study period and its complete dependence on the 

nutritional supplement given to her, which gave a low percentage of the vitamin to the milk of 

nursing mothers in the city and the village, and this is agree with what Copp et al (2018), who stated 

that the nutritional supplement increases the proportion of vitamin D and that the vitamin is 

important for the growth of the bones of the infant, and that cases of rickets that the child is exposed 

to as a result of the deficiency in the mother's milk.  

Lee et al (2018) also showed that mothers who depend on dairy foods have a good 

percentage of Calciferol in their milk, and that the continuation of the breastfeeding period causes a 

decrease in its percentage, and this calls for the use of a nutritional supplement to fill the deficiency 

in their milk of micronutrients. 

The World Health Organization (2019) stated that breastfeeding mothers ’milk is not 

sufficient to meet the needs of a nursing child, and that nursing mothers take 10-50 micrograms / 

day, and this equates to 400 – 2000 international units, while the infant’s need for the vitamin 

reaches 4000 International Units , and recent research has shown that the high rate of rickets in 

infants due to the low level of the vitamin in the milk of breastfeeding mothers and the lack of 

exposure of the infant to sunlight directly increases the chances of the infant being exposed to 

rickets. When breastfeeding mothers take nutritional supplements during the first six months, the 

amount of vitamin in their milk increases, which provides the nursing child with an adequate 

amount of the vitamin, and this corresponds to what Keikha et al. (2021) stated. 

The results in the same table (2) show the percentage of calciferol (vitamin D) in the milk of 

breastfeeding mothers who live in the village. Two of the studied milk samples did not show an 

indicator, while one of the mothers had a percentage in her milk 269 μg/L, And after nursing 

mothers take the nutritional supplement Breastfeeding mothers in the village, the nutritional 

supplement, it was noticed that mothers who had not previously shown an indication of its existence 

had reached 258 & 269 μg/L, respectively, while one of the breastfeeding mothers in the village did 

not change almost as it reached (263) μg/L. One of the mothers in the village used to depend on 

milk for her food and its products, which showed an indication of its presence in her milk. As for 

the other mothers, the amount of milk and its products consumed was low, which leads to the 

satisfaction of the mother's body only, Wagner & Hollis (2020) explained that breastfeeding 

mothers when they take nutritional supplements during pregnancy and provide an adequate amount 

of the vitamin in their blood serum helps to increase the proportion of the vitamin during the 

breastfeeding period, and this is what was observed through our study that some of the nursing 

mothers did not show any indication of its presence Their milk and when they took the nutritional 

supplement, its percentage appeared clear upon analysis, and the exposure of nursing mothers 

during the period of breastfeeding to an adequate amount of sunlight provides a good proportion of 

the vitamin in their milk. This agrees with what Tareke et al. (2020) reported. 
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Pictures (1) Fat-soluble vitamins for nursing mothers in town before they take the nutritional 

supplement 
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Table (2) Vitamins (fat soluble) for urban and rural breastfeeding mothers before and after 

 

   

 

Pictures (2) Fat-soluble vitamins for nursing mothers in town after taking the nutritional supplement 

Mothers in the Village 

 
( µg/L( 

Mothers in the Town 

 
( µg/L ) 

The name of 

the vitamin 
S 

After Before After Before After Before After Before After Before After Before   

260 243 243 609 213 619 242 178 261 210 268 170 Retinol 1 

361 346 346 - 315 - 367 141 320 385 336 300 β-Carotene 2 

159 125 120 393 225 381 279 257 256 107 182 121 α-Tocopherol 3 

26 3 26 9 26 9 - 25 8 - 38 2 41 5 30 9 27 0 35 9 35 9 Calciferol 4 
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Pictures (3) Fat-soluble vitamins for nursing mothers in the village before they take the supplement 

 

 

Pictures (4) Fat-soluble vitamins for nursing mothers in the village after they took the nutritional 

supplement 
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Fatty acids of Omega group (3,6,9) 

The results from Table (3) and the Pictures (5-8) show the quantity and quality of the fatty 

acids present in the milk samples of lactating mothers before and after taking the omega nutritional 

supplement, as it was observed through the analysis of the milk samples of lactating mothers in the 

city before they took the nutritional supplement that the percentage of lauric acid It ranges between 

(9.07 - 12.52) mg / L, while its percentage in the milk of lactating mothers in the countryside before 

taking the nutritional supplement was higher than it was in the lactating mothers in the city, as it 

ranged between 12.51 - 12.54 mg / L. This difference is due to the fact that rural mothers depend on 

animal fats in their food more than vegetable fats and oils, and most rural mothers consume milk 

and its products on a daily basis because they raise these animals and depend on them for their food, 

and this is shown by the questionnaire conducted for breastfeeding mothers in the city and 

thevillage before Give them nutritional supplements.  

Fats provide the energy that a nursing child needs. Mother's milk gives a nursing child the 

equivalent of 21.42 mg / day, and this amount is for breastfed children only, and the nutritional 

intake of breastfeeding mothers plays an important role in providing an adequate amount of fat 

Bobinski & Bobinska (2020).  

This is in agreement with what Moossavi et al (2019) mentioned, when I studied the 

nutritional intake of breastfeeding mothers within three days and the effect of dietary intake on the 

fatty acids in their milk, and found that mothers who eat foods that contain a high percentage of 

animal fats or foods that contain omega increases the percentage of acids. Significantly, the fatty 

acids in their milk ranged between 18.32 - 28.56 mg / L, while for lactating mothers who depend on 

plant foods mainly, the percentage in their milk ranged between 4.53 - 7.20 mg / L.  

In the same table (3) the results show the percentage of lauric acid in the milk of lactating 

mothers after breastfeeding mothers in the city consumed the nutritional supplement, the percentage 

of lauric acid increased in their milk, and it ranged from18.02 - 20.10 mg / L. As for the milk 

samples of breastfeeding mothers in the countryside, the percentage of lauric acid also increased, as 

it was observed that it ranged between 18.02 - 20.11 mg / L, and this percentage is close to the milk 

samples of breastfeeding mothers in the city after eating them. Dietary supplement. The increase in 

the percentage of lauric fatty acid as a result of breastfeeding mothers in the city and the 

countryside consuming the omega nutritional supplement, and the lactating mothers who were 

under consideration followed a specific diet as animal fats were reduced in the countryside and 

vegetable fats and oils were added to the meals consumed, as well as the fats and oils that were 

identified. It enters the body of breastfeeding mothers in general until the effect of the nutritional 

supplement on the milk of breastfeeding mothers is demonstrated and this is consistent with what, 

The follow-up of nursing mothers under study to specific instructions about what is consumed 

during the period of taking the food supplement in order to clarify the importance of the nutritional 

supplement and its effect on the milk of breastfeeding mothers  Chen et al. (2020) stated that 

breastfeeding mothers when taking omega nutritional supplements increases the percentage of fatty 

acids in their milk and this increase in fatty acids depends on the amount The nutritional supplement 

and how long breastfeeding mothers take it.  

It is noted from Table (3) the percentage of palmitic fatty acid in the milk of lactating 

mothers before and after taking the nutritional supplement, as the results in the table indicated that 

the percentage of palmitic acid in the milk of lactating mothers in the city before they take the 

nutritional supplement ranges between (17.95-20.15) mg / L. 

In the milk of lactating mothers in the countryside, before they took the nutritional 

supplement, its percentage ranged between (17.93-17.98) mg / L. Palmitic fatty acid is a saturated 

fatty acid and its percentage in the milk of breastfeeding mothers ranges between (19.22-22.65) mg 

/ L. 

And that foods affect its percentage in breast milk, foods containing a good percentage of 

fatty acids that breastfeeding mothers enter into their daily diets increase the percentage in their 

milk, Zeng et al (2020) indicated that the highest percentage of fatty acid in the milk of 
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breastfeeding mothers is in colostrum. It was (23.75) mg / day, and in mature milk, it decreased to 

(18.13) mg / day. 

After giving nutritional supplement to nursing mothers, its percentage in the milk of nursing 

mothers in the city increased, as it ranged between (18.07 - 24.25) mg / L, while its percentage in 

the milk of lactating mothers in the countryside after they were given the nutritional supplement 

ranged between (24.25 - 26.15) ) mg / L. This is in agreement with what Giuffrida et al. (2019) 

stated that the differences in fatty acids in breast milk are the result of high-fat foods that mothers 

eat, as well as the omega nutritional supplements that were given to mothers for a certain period 

which increased the percentage of fatty acids in the milk of breastfeeding mothers.  Table (3) shows 

the percentage of oleic fatty acid in the milk samples of lactating mothers before they took the 

omega nutritional supplement. The results were in the percentage of oleic fatty acid in the milk of 

lactating mothers in the city ranging between (13.02 - 13.13) mg / L, while one of the mothers was 

the percentage of It is higher than that, as it reached (28.93) mg / L, and the percentage of oleic fatty 

acid in the milk of breastfeeding mothers in the countryside before taking the dietary supplement 

ranged between (28.93-28.99) mg / L, some research reported that the proportion of oleic acid in 

mothers' milk Breastfeeding mothers are affected by the nutritional intake of breastfeeding mothers, 

and the dietary habits followed by some nursing mothers show us the extent of their effect on the 

fatty acids in their milk, and that the highest percentage of it in the milk of nursing mothers 

reaches(47.96)  mg / day(Sun et al., 2020).  

In the same table (3), an increase in the percentage of oleic fatty acid was observed in all 

samples of breastfeeding mothers' milk in the city and the countryside after they took the nutritional 

supplement, so its percentage in the milk of lactating mothers in the city was (14.09, 16.13, 29.42) 

mg / L, respectively. While its percentage in the milk of lactating mothers in the countryside ranged 

between (29.13 - 29.43) mg / L, and the results showed in Table (3) the percentage of linoleic fatty 

acid in the milk of lactating mothers in the city before the lactating mothers took the nutritional 

supplement. Its percentage in milk from lactating mothers in the city was (25.21, 25.30 and 15.11) 

mg / L respectively, and after breastfeeding mothers in the city consumed the omega nutritional 

supplement, its percentage increased, as it reached (28.16, 26.11, 22.13) mg / L, respectively. . 

Table (3) showed the percentage of linoleic fatty acid in the milk of lactating mothers in the 

village, before they took the food supplement, the rate ranged between (15.11 - 15.12) mg / L, and 

after the lactating mothers in the countryside consumed the nutritional supplement, its percentage 

increased and ranged between (22.11 - 22.14) ) Mg / L. 

Table (3) shows the percentage of linolenic acid in the milk samples of breastfeeding 

mothers in the city before breastfeeding mothers in the city took the nutritional supplement, as the 

results showed that the percentage of linolenic acid in the milk samples of lactating mothers ranged 

between (22.10 - 25.54) mg / L. Zhang et al (2020) The foods that breastfeeding mothers eat greatly 

affect the composition of the milk, and this is what is observed from the varying ratios of linolenic 

fatty acid in the milk of breastfeeding mothers, as the diversity in the food intake of breastfeeding 

mothers can increase The percentage of fatty acids in their milk, and this provides the baby with an 

appropriate amount of fat. When breastfeeding mothers in the city consumed the nutritional 

supplement, its percentage in one of the mothers increased slightly, reaching (22.26) mg / L, while 

the rest of the breastfeeding mothers in the city, the percentage in their milk increased, and it ranged 

between (26.15-26.54) mg / L. 

In the same table, the results showed in the milk of lactating mothers in the countryside the 

percentage of linolenic fatty acid before the lactating mothers in the countryside took the nutritional 

supplement, and it ranged between (25.54 - 25.56) mg / L, and after the lactating mothers in the 

countryside were given the nutritional supplement, the percentage increased in Their milk, as it 

ranged between (26.15-26.54) mg / L. This is in agreement with what Dai et al (2020) stated that 

taking an omega nutritional supplement by breastfeeding mothers during the breastfeeding period 

increases the percentage of fatty acids in their milk by up to 10 times what it is. 

The results in Table (3) showed the percentage of Arachidonic fatty acid in the milk of 

lactating mothers before they took the nutritional supplement, so its percentage in the milk of 
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lactating mothers in the city ranged between (11.05-11.12) mg / L, as for one of the mothers in the 

city before taking the nutritional supplement. It did not show any indication of its presence in her 

milk, and in the milk samples of lactating mothers in the countryside before taking the nutritional 

supplement, there was no indication in their milk. 

After consuming nursing mothers in the city, the results showed an increase in the 

percentage of it in their milk, as it reached (14.14, 12.94, 18.15) mg / L, respectively, while its 

percentage in the milk of lactating mothers in the countryside after taking the nutritional supplement 

increased to range between (12.94-18.15) mg / L. And Bobinski & Bobinska (2020) showed that the 

standard of living of breastfeeding mothers affects the fat in their milk, and fatty acids are important 

for the growth of the nursing child, and that nursing mothers taking nutritional supplements during 

the breastfeeding period increases its percentage by about 20% of the percentage in their milk, and 

the period of time in which the sample is taken is important in the composition of the milk of 

breastfeeding mothers. 

 

 

Pictures (5) Fatty acids for mothers in town before taking nutritional supplements 

  

Pictures (6) Fatty acids for mothers in town after taking nutritional supplements 
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Pictures (7) Fatty acids for mothers in the village before they take the food supplement 

 

 

Pictures (8) Fatty acids for mothers in the village before they take the food supplement 
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Table (3) Fatty acids of Omega group (3,6,9) for urban and rural breastfeeding mothers before and after taking the nutritional 

Mothers in the Village 

 

 

 ) mg/L ) 

Mothers in the Town 

 

 

( mg/L) 

Fatty acids S 

After Before After Before After Before After Before After Before After Before  

20.11 12.53 20.11 12.51 18.02 12.54 20.10 12.52 18.02 9.16 18.15 9.07 Lauric acid 1 

26.14 17.95 26.15 17.93 24.25 17.98 18.07 17.95 24.25 20.15 24.25 20.03 Palmitic acid 2 

29.43 28.93 29.43 28.94 29.13 28.99 29.42 28.93 16.13 13.13 14.09 13.02 Oleic acid 3 

22.14 15.11 22.13 15.12 22.11 15.11 22.13 15.11 26.11 25.30 28.16 25.21 Linoleic acid 4 

26.15 25.56 26.15 25.54 26.54 25.54 26.15 25.54 26.54 22.12 22.26 22.10 Linolenic 5 

18.15 - 18.15 - 12.94 - 18.15 - 12.94 11.12 14.14 11.05 Arachidonic 6 



Tikrit Journal for Agricultural Sciences (2021) 21 (2):23-38 

https://doi.org/10.25130/tjas.21.2.4 

 

22 
 

 

References 

Bobinski, R. and  Bobinska, J. (2020). Fatty acids of human milk – a review. International 

Journal for Vitamin and Nutrition, 1–12. 

Butts, C. A., Hedderley, D.I., Herath, T. D., Paturi G., Jones, S. G., Wiens, F.,  Stahl B. and 

Gopal, P. (2018). Human Milk Composition and Dietary Intakes of Breastfeeding 

Women of Different Ethnicity from the Manawatu-Wanganui Region of New Zealand. 

Nutrients, 10: 1-16. 

Chen, Y.J. , Zhou, X.H. , Han, B., Li, S.M., Xu, T. , Yi, H.X., Liu, P. , Zhang, L.W. , Li, Y.Y., 

Jiang. S.L., Pan, J.C., and Wang, B.C. (2020). Composition analysis of fatty acids and 

stereo-distribution of triglycerides in human milk from three regions of China. Food 

Research International, 133: 1-8. 

Copp, K., DeFranco, E. A.,  Kleiman, J., Rogers, L. K., Morrow, A. L. and Valentine, C.J. 

(2018). Nutrition Support Team Guide to Maternal Diet for the Human‐Milk‐Fed Infant. 

Nutrition Clinical practice. Journal of Nutrition in Clinical Practice, 33(5): 687-693. 

Dai, X. ,  Tinglan, Y.,  Xinghe, Z.  , Qin, Z.,  Huiya, B.,  Renqiang, Y.,  Wei, W.   and  Xingguo, 

W. (2020). Short-chain fatty acid (SCFA) and medium-chain fatty acid (MCFA) 

concentrations in human milk consumed by infants born at different gestational ages 

and the variations in concentration during lactation stages. Journal of Food & Function, 

2: 1179 - 1896. 

Deminice, T. M. M., Ivan, S. F. and Jacqueline, P. M. (2018). Vitamin A intake of Brazilian 

mothers and retinol concentrations in maternal blood, human milk, and the umbilical 

cord. Journal of International Medical Research, 46(4): 1555–1569. 

Dror, D. K. and Allen, L. H. (2018). Retinol-to-Fat Ratio and Retinol Concentration in Human 

Milk Show Similar Time Trends and Associations with Maternal Factors at the 

Population Level: A Systematic Review and Meta-Analysis. Journal of Advances in 

Nutrition, 9(1): 332S–346S. 

Gay, M. C. L., Koleva, P. T.,  Slupsky, C. M., Toit, E., Eggesbo, D. M., Johnson, C. C., 

Wegienka, G., Shimojo, N., Campbell, D. E., Prescott, S. L. and  Munblit, D. (2018). 

Worldwide Variation in Human Milk Metabolome: Indicators of Breast Physiology and 

Maternal Lifestyle? Journal of Nutrients, 10: 1-12. 

Gianni, M . L ., Morniroli, D ., Bettinelli, M. E . and Mosca, F. (2020). Human Milk and 

Lactation. Journal of Nutrients, 12(4): 1-4. 

Giuffrida, F ., Marmet, C ., Tavazzi, I ., Fontannaz Patri ., Sauser, J ., Lee, L. Y . and 

Destaillats, F. (2019). Quantification of 1,3-olein-2-palmitin (OPO) and Palmitic Acid 

in sn-2 Position of Triacylglycerols in Human Milk by Liquid Chromatography Coupled 

with Mass Spectrometry. Journal of Molecules, 24(1): 22.  

Haskell, M. J ., Young, R. , Afaruwah, S. A., Lartey, A. , Okronipa, H. E. T. , Maleta K., 

Ashorn, U.,  Jorgensen, J. M., Fan, Y. M. and Arnold, C.D.  (2021). Small-Quantity 

Lipid-Based Nutrient Supplements Do Not Affect Plasma or Milk Retinol 

Concentrations Among Malawian Mothers, or Plasma Retinol Concentrations among 

Young Malawian or Ghanaian Children in Two Randomized Trials. Journal of 

Nutrients, 151(4):1029-1037. 

Keikha, M., Moghadam, R., Bahreynian, M. and Kelishadi, R. (2021). Nutritional supplements 

and mother’s milk composition: a systematic review of interventional studies. 

International Breastfeeding Journal, 16(1): 1-30. 

Khor, G. L., Tan, S. S., Stoutjesdijk, E. Ng, K.W. T., Khouw, I., Bragt, M ., Schaafsma, A . D. 

A., Brouwer, J. D. and Muskiet, F.A. J. (2021). Temporal Changes in Breast Milk Fatty 

Acids Contents: A Case Study of Malay Breastfeeding Women. Journal of Nutrients, 

13(1): 1-13. 



Mustafa et al./ Tikrit Journal for Agricultural Sciences (2021) 21 (2):23-38 

 

22 
 

Lee, S. H. F., Ihsan, N. Z., Sheba, R. D., Siti, R. A., Fairuzeta, J., Ya, C. L. and Rajan, R. 

(2018).  A review on milk and its biological effects on human health: Neurological 

conditions, cardiovascular diseases and cancer. International Journal of Food Science 

and Nutrition, 3(6): 84-89. 

Lima, H.K., Vogel, K. and Hampel, D. (2020). The Associations Between Light Exposure 

During Pumping and Holder Pasteurization and the Macronutrient and Vitamin 

Concentrations in Human Milk. Journal of Human Lactation, 36 (2): 254-263.  

Mata, D., Amanda, M.B., da Silva, Ana, G.C.L., Medeiros, J. F.P., Lima,  M.S.R., Bezerra, D. 

S. and da Silva,  A. B. (2020). Dietary Lipid Intake Influences the Alpha-tocopherol 

Levels in Human Milk. Journal of Pediatric Gastroenterology and Nutrition:  70 (6): 

858-863. 

Moossavi, S. M. S. , Faisal, A., Kozeta, M., Shadi, S., Bianca, R., Qing, L. D., Allan, B. B., 

Piushkumar, J. M., Stuart, E. T., Theo, J. M., Diana, L. L., Malcolm, R. S., Padmaja, S., 

Catherine, J. F., Lars, B., Ehsan, K. and Meghan, B. A. (2019). Integrated Analysis of 

Human Milk Microbiota With Oligosaccharides and Fatty Acids in the CHILD Cohort. 

Frontiers in Nutrition, 1-30.  

Nguyen, M. T., Kim, T. J., Lee, H., Won, S., Kim, Y., Jung, J. A., Li, D., Mai, X.H., Khanh, T. 

N. H., Beenish, I., Hyun, J. A. and Jaehan, K. (2020). A Comparison of Vitamin and 

Lutein Concentrations in Breast Milk from Four Asian Countries. Journal of Nutrients, 

12, 1-16. 

Nollet, L. M.L. (2000). Food Analysis by HPLC. NEW YORK.BASEL. 

Sun, H., Ren, Q. , Zhao, X. , Tian, Y., Pan, J ., Wei, Q ., Li, Y .and Huaqin,Y. C. (2020). 

Regional similarities and differences in mature human milk fatty acids in Chinese 

population: A systematic review. Journal of Prostaglandins, Leukotrienes and Essential 

Fatty Acids, 162: 1-8. 

Tareke, A. A., Hadgu, A. A., Ayana, A. M. and Zerfu, T. A. (2020). Prenatal vitamin D 

supplementation and child respiratory health: A systematic review and meta-analysis of 

randomized controlled trials. Journal of  World Allergy Organization,13( 12): 1-9. 

TMR International Hospital (2019). Differences between human milk and cow milk. 

Wagner, C. L., Hollis, B. W.) 2020). Early-Life Effects of Vitamin D: A Focus on Pregnancy 

and Lactation. Annals of Nutrition and Metabolism, 76(2): 16–28. 

WHO, World Health Organization (2018). Infant and young child nutrition. Geneva. 

WHO, World Health Organization (2019). The importance of vitamins for the baby.  

Xue, Y. , Karine, M. R., Esther, C. G., Gerard, V. , Zhao, A. and  Tingchao, H. (2017). 

Regional, socioeconomic, and dietary factors influencing B-vitamins in human milk of 

urban Chinese lactating women at different lactation stages. BMC Nutrition, 3: 1-11. 

Zeng, L. (2020). Co-occurrence of and Infant Exposure to Multiple Common and Unusual 

Phenolic Antioxidants in Human Breast Milk. Journal of Environmental science 

technology 7(3): 206–212. 

Zhang, Y., Bibai, D., Jiali, G., Liangying, L., Mingshan, Z., Juan, L., and Zoya, G ., Alethea, R., 

Wan, J. T ., Ching, T. L. ,Sambavi, K ., Leigh, C. W ., Kevin, M ., Peter, E. H. and 

Donna, T. G. (2019). Carbohydrates in Human Milk and Body Composition of Term 

Infants during the First 12 Months of Lactation. Journal of Nutrients, 11: 1-24. 

 

 

 

 

 

 



Mustafa et al./ Tikrit Journal for Agricultural Sciences (2021) 21 (2):23-38 

 

22 
 

 

 

تأثيز المكملاث الغذائيت على الفيتاميىاث الذائبت في الذهىن والأحماض الذهىيت في حليب الأمهاث المزضعاث خلال فتزة الزضاعت 

 فزيال فاروق حسيه          بيان ياسيه العبذالله          اوتصار داود مصطفى   

 انعزاق -حكزيج  –جايعت حكزيج  – زراعتكهيت ان – قسى عهىو الاغذيت

 الخلاصت 

 الكلماث المفتاحيت:

حهيب الاَساٌ ، انفيخاييُاث ، 

الاحًاض اندهُيت ، 

 انًكًلاث انغذائيت 

 

حضًُج اندراست يجًىعت يٍ الايهاث انًزضعاث يٍ يحافظت صلاح انديٍ وانقزي 

انًجاورة نها ، وحى حقسيى الايهاث انًزضعاث انً يجًىعخيٍ وكاٌ عدد الايهاث انًزضعاث 

ايهاث ثلاد ايهاث في انًديُت وثلاد ايهاث في انقزيت ، وحى اعطائهٍ   6في كم يجًىعت 

ُاث والاحًاض اندهُيت كلا حسب يجًىعخه ، وبيُج انُخائج نحهيب انًكًلاث انغذائيت نهفيخايي

الايهاث انًزضعاث قبم وبعد اعطائهٍ انًكًلاث انغذائيت فزوقاث في يسخىياث انفيخاييُاث 

والاحًاض اندهُيت ، فقد نىحظ اٌ َسبت انفيخاييُاث في انحهيب بعد حُاول الايهاث انًزضعاث 

 -012نلأيهاث في انًديُت و)  µg / L( 062-040ج نهزيخُىل ) نهًكًم انغذائيت قد اخخهفج فكاَ

065 )µg / L   ( 263-205كاروحيٍ ) –نلأيهاث في انقزيت و انبيخاµg / L   نلأيهاث في

 g/L µ( 032 -120حىكىفيزول ) -نلأيهاث في انقزيت و انفا µg / L µ( 261-210انًديُت و ) 

 -252نلأيهاث في انقزيت و انكانسيفيزول )  µg / L(  000 -105نلأيهاث في انًديُت و )

220 )µg / L  ( 062 -002نلأيهاث في انًديُت و )µg / L   نلأيهاث في انقزيت ، ايا

يجًىعت الاوييغا نلأيهاث انًزضعاث فكاَج َسب الاحًاض اندهُيت في حهيبهٍ بعد حُاول 

جًيع َسب الاحًاض اندهُيت  ( قد ارحفعج2،6،2الايهاث انًزضعاث نهًكًم انغذائي الاوييغا )

نلأيهاث في  mg/ L( 05.51 -12.50في حهيب الايهاث انًزضعاث فكاَج نحايض انهىريك )

( 04.00 -12.53نلأيهاث في انقزيت ونحايض انبانًخيك ) mg/ L( 05.11 -12.50انًديُت و )

mg/ L ( 06.10 -04.00نلأيهاث في انًديُت و )mg/ L الاونيك  نلأيهاث في انقزيت ونحايض

(14.52- 02.22 )mg/ L ( 02.42 -02.12نلأيهاث في انًديُت و )mg/ L  نلأيهاث في

( 00.14 -00.11نلأيهاث في انًديُت و ) mg/ L( 02.16-00.12انقزيت ونحايض انهيُىنيك )

mg/ L ( 06.02 -00.06نلأيهاث في انقزيت ونحايض انهيُىنيك )mg/ L  نلأيهاث في انًديُت

( 12.10 -10.24نلأيهاث في انقزيت ونحايض الاراكيدوَيك ) mg/ L( 06.04 -06.10و )

mg/ L ( 12.10 -10.24نلأيهاث في انًديُت و )mg/ L  ٌنلأيهاث في انقزيت ، ، وهذا يفسز ا

حهيب الاو يخأثز بشكم يباشز بانًدخىل انغذائي وانًكًلاث انغذائيت انًخُاونت يٍ قبم الايهاث 

 انًزضعاث اثُاء فخزة انزضاعت.

 


