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ABSTRACT

The effect of Lactation period (Infant age) on the chemical and fatty acids
composition of breast milk including colostrum in Mosul city was studied. Three
hundred and eighty nine normal samples of human (breast) milk of healthy lactating
mothers of 17 to 46 years of age nurturing infants starting from the birthday (1 day
of infants age for colostrum) until 2.5 years of age were collected from five area in
Mosul city and Al-khansaa delivery hospital. Thirty of the above subjects were
chosen as volunteers to give constant periodically and monthly breast milk samples
for fatty acid analysis. Results show that there was an effect of lactation period on
the fat, protein, lactose and ash % of the breast milk. Fat and lactose % were
increased, whereas, protein and ash % decreased with lactation period. Generally,
there was no significant (P<0.05) effect of lactation period on the Saturated fatty
acid (SFA) and Polyunsaturated fatty acid (PUFA) although, there was slight
increased in both SFA and PUFA 9% with lactation period. PUFA/SFA ratio was
also not affected. It was concluded that the components such as fat, protein and
lactose of human milk might be influenced by lactation period.

INTRODUCTION

Since the nutritional requirements of the infants are based on composition of
milk, human milk is the only natural food known as the best form of nutrition for
the neonates and infants for the first months of life. Exclusive breast-feeding by
well-nourished mothers can be adequate for periods varying from 2 to 15 months
(Williams, 1985). Consequently, the milk slowly loses its dominant role in the
infant feeding even that it should stay the crucial in the diet. Human milk, in
addition to its numerous nutrients ideal for the growing term infant, is a bioactive
fluid that evolves as the infant matures, from colostrum to mature milk (Wagner,
1999). However, the composition of breast milk is not uniform, and the
concentrations of many of its constituents change during the lactation period and
differ among individual mothers (Prentice, 1996). Usually, more changes in the fat
and protein of the breast milk are occurred during the lactation period (Harzer et al.,
1983; Ferris et al., 1988 and Georgy and Swatzki, 1994). Generally, breast milk
composition is not constant and varies with stage of lactation, breastfeeding pattern,
season, and parity and also differs among individuals and among communities, for
reasons that are not well understood (Prentice, 1996 and Bishara et al., 2008). Gurr
(1981) referred that differences in the composition of the milk throughout the
lactation period is very important in the regulation of the nutrients requirements of
the infant especially protein. Previous to that, Eidelman (1980) reviewed that milk
from mothers of preterm infants as compared to milk from mothers of term infants
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more readily meets the special nutritional requirements of the preterm infant.
Moreover, he added that this is true even when milk from mothers of the same
postpartum age is compared and is particularly striking when one analyses for the
constituents of the milk such as protein, sodium, calcium, and polyunsaturated fatty
acid content. More recently, Mandel ef al. (2005) found that human milk expressed
by mothers who have been lactating for >1 year has significantly increased fat and
energy contents, when compared with milk expressed by women who have been
lactating for shorter periods. Noticeable changes in saturated (SFA),
Monounsaturated (MUFA), and Polyunsaturated fatty acids (PUFA) of the breast
milk during the lactation period were also found by Guesnet et al. (1993) and
Jackson et al. (1993). Although numerous studies have been performed on the
differences in the composition of the human milk, the general profile of its
constituents is the same. However, Knowledge of the composition of human milk
and the factors that influence it has increased considerably over the past decade.
The aim of this study was performed to determine the possible changes in chemical
composition and fatty acids of breast milk during the lactation period of the mothers
in Mosul city.

MATERIALS AND METHODS

Subjects Selection: Three hundred and eighty nine normal samples of human
(breast) milk of healthy lactating mothers of 17 to 46 years of age nurturing infants
starting from the birthday (1* day of infants age for colostrum) until 2.5 years of
age for period of November, 1998 to October, 1999 were collected from five area in
Mosul city and Al-khansaa delivery hospital. Corresponding, all types of milk were
collected among this period and this range of infant's age, namely, colostrum,
transitional milk and mature milk. Thirty of the above subjects were chosen as
volunteers to give constant periodically and monthly breast milk samples for fatty
acid analysis. Mothers who met these criteria were interviewed and
anthropometrical measurements, historical data, and dietary recall that emphasized
the nutritional status were taken using a standard questionnaire. Food sufficiency
status and their quality and food nutrients density of mothers if the food eaten by
them and/or their families were determined.

Samples collection: About 5 to 30 ml samples of breast milk were taken using
sterilized hand breast pump or sucker. The samples were kept in sterilized well
sealed glass bottles and stored in refrigerator at 5°C until analysis. Milk samples for
fatty acid analysis were immediately lipids extracted using organic solvents and the
lipids extract was kept in dry well sealed tubes and stored in freezer at -18°C until
next step of analysis.

Chemical Analysis: Moisture, protein, fat, lactose, ash and pH of the milk samples
were determined. Moisture was determined according to the method of Russell and
Gray (1979). Protein was determined according to the method of Lowry et al.
(1951) and Miller (1959) which was modified by Georgy and Robert (1973) using
bovine albumin as standard. Fat was determined by Gerber method which was
mentioned by Ling (1963). Lactose was determined by method described by
Plummer (1978) and Al-Sarrajy (1986) using 3, 5-Dinitrosalycilic acid (DNS). Ash
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was determined according to the method of Ling (1963) which was described by Ali
(1989).

Fatty acids determination: Lipids extraction was performed using method of
Majonnier which was described by Walstra and DeGraff (1962) and modified by
Al-Fayadh (1973) and Mohammad (1978). Ten ml of milk were taken in 100 ml
separatory funnel containing 0.15 g NaCl and shacked vigorously for 30 seconds.
Then 1.5 ml of concentrated ammonia solution was added and shacked again for 30
seconds then 10 ml of 95% of ethanol and shacked for one min. Twenty five ml of
diethyl ether were added to the mixture and shacked for one min. before addition of
another 25 ml of petroleum ether and shacked then leaving the solution to settle
down for 30 min. to separate the lipids layer. Lipids extracted solution was
transferred to the flask of rotatory evaporator for evaporation of the solvents at
50°C. The lipid samples were placed in well sealed vials and stored in freezer at -
18°C until another step. Triglycerides isolation: Triglycerides were isolated
according to the method described by Al-Hubaity (1997) using isolation column of
silica gel and using chloroform and the benzene as an element. After isolation the
solvents were evaporated using rotatory evaporator and the samples were placed in
small vials and stored in freezer at -18°C for next step. Fatty acids esterification:
The esterification of the fatty acids was performed according to the method of
Stoffel et al. (1959) which was described by Al-Kaisey et al. (1991). Fatty acids
were determined by using Gas Liquid Chromatography (GLC) manufactured by
Hewelt — Pakard - 419, USA which is found in Iraqi Nuclear Energy Organization /
Baghdad - Iraq.

Statistical Analysis: The complete randomized design (CRD) was used. Statistical
difference was determined using Duncan's multiple range test at (P<0.05) using
Statistical Analysis System (SAS) Version (1989).

RESULTS AND DISCUSSIN
The effect of lactation period or the age of children on the chemical
composition of the breast milk: The effect of lactation period or the age of
children on the chemical composition of the breast milk was shown on Table (1a,b
and c). Results show that there was a significant (P<0.05) differences in breast milk
contents as affected by lactation period. There was increase in pH value (6.8 and
6.97) during colostrum and transition milk, respectively. Then these values were
gradually decreased to keep on steady value until the end of lactation period.
Despite that it has been known that the pH values of the breast milk are increased
and decreased during the lactation period (AL-Sarrajy, 1986). The results were in
agreement with the results found by Ansell et al. (1977). Therefore, there was no
clear effect of lactation period on the pH of the breast milk. Concerning the fat
content of the breast milk, the fat percent was low (2.6%) during the colostrums and
at the beginning of the lactation period (1-3 days after birth and then increased to
3.5% after 4-15 days of birth and 3.7% during the end of the first month (Table 1a
and b). The fat percent was inconsistently increased to reach the value of 4.26%
during the first year of the age of the infant. Consequently, the fat percent was also
increased to reach in some samples around 20% and this might be
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Components %

Lactation period, Child age month

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
(n=21) | (n=16) | (n=19) | (n=19) | (n=16) | (n=23) | (n=23) | (n=23) | (n=25) | (n=27) | (n=24) | (n=22) | (n=19) | (n=16) | (n=10)
pH 6.96 6.86 6.84 6.81 6.86 6.82 6.78 6.79 6.73 6.73 6.88 6.79 6.74 6.79 6.59
+0.06 | £0.04 | 0.07 | £0.08 | 0.06 | £0.05 | £0.05 | £0.07 | £0.05 | £0.05 | £0.05 | £0.08 | +£0.08 | +£0.08 | +0.08
be bc be be be be be bc be be be bc be be c
Fat 3.72 3.11 4.29 3.71 4.18 3.23 3.17 3.46 4.01 4.54 3.60 4.26 3.62 3.99 4.44
+0.31 | £0.38 | £0.49 | £0.42 | £0.37 | £0.34 | £0.23 | £0.36 | £0.44 | £0.41 | £0.37 | £0.42 | £0.40 | £0.42 | £0.73
de e de de de e e de de bede de de de de cde
Protein 4.40 1.99 2.52 2.04 1.84 1.87 1.89 1.69 1.87 2.04 1.91 1.99 2.31 1.90 2.68
+0.83 | £0.18 | £0.56 | £0.23 | £0.14 | £0.13 | £0.15 | £0.11 | £0.11 | £0.09 | £0.10 | £0.12 | £0.22 | £0.09 | +0.89
be de cde de de de de de de de de de cde de cde
Lactose 6.28 7.16 6.34 6.04 7.02 6.74 7.03 7.03 6.88 7.0 6.52 7.02 6.76 6.99 7.54
+0.46 | £0.24 | £0.41 | £0.38 | £0.27 | £0.18 | £0.20 | £0.25 | £0.17 | £0.20 | £0.31 | £0.18 | £0.31 | £0.23 | +0.27
abc ab abc abc ab abc ab ab ab ab abc ab abc ab ab
Ash 0.23 0.21 0.18 0.26 0.20 0.21 0.22 0.21 0.21 0.21 0.21 0.21 0.20 0.20 0.22
+0.02 | £0.01 | £0.02 | £0.05 | £0.01 | £0.01 | £0.01 | £0.01 | £0.01 | £0.01 | £0.01 | £0.01 | £0.01 | £0.01 | 0.0
ab ab b ab ab ab ab ab ab ab ab ab ab ab ab
Moisture 85.44 | 86.74 | 86.36 | 87.58 | 86.64 | 87.50 | 87.57 | 87.94 | 87.94 | 85.76 | 87.85 | 86.33 | 87.04 | 87.09 | 85.27
+0.80 | £0.64 | £0.61 | £0.71 | £0.52 | £0.36 | £0.44 | £0.60 | £0.60 | £0.52 | £0.49 | £0.53 | £0.57 | £0.57 | +£1.36
ab ab ab a ab a a a a ab a ab ab ab ab

Means sharing the same superscript letter within a line are not significantly different (P<0.05).
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Table (1b): Effect of lactation period on the chemical composition of breast milk continued

Components %

Lactation period, Child age month

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
(n=8) | (n=9) | (n=11) | (n=6) | (n=7) | (n=6) | (n=8) | (n=7) | (n=7) | (n=6) | (n=4) | (n=3) | (n=2) | (n=1) | (n=1)

pH 6.75 | 6.82 6.99 6.97 | 6.60 | 6.83 | 6.76 | 7.07 7.07 6.90 | 695 | 6.87 6.9 6.8 7.9
+0.13 | £0.13 | 0.09 | £0.07 | 0.10 | £0.12 | £0.12 | £0.18 | £0.011 | £0.15 | £0.05 | £0.01 | £0.30 | +£0.0 | +0.0

be be be be be bc bc b b bc bc bc bc bc a

Fat 4.19 | 5.67 346 | 425 | 3.87 | 547 | 481 | 7.44 4.87 5.92 7.3 5.47 | 6.50 20 4.20
+0.70 | £0.93 | £0.41 | £0.92 | +1.1 | £1.15| £1.3 | £2.42 | £0.86 | £1.11 | £1.81 | £0.53 | £1.0 | +0.0 | +0.0

de bede de de de bcde | bede b becde | bede bc bede | bed a de

Protein 1.86 | 2.27 3.06 2.45 1.51 | 225 | 2.18 | 5.11 4.07 2.48 3.0 260 | 255 | 150 | 1.60
+0.22 | £0.26 | £1.09 | £0.34 | £0.23 | £0.28 | £0.33 | £1.73 | £1.75 | £0.27 | £0.37 | £0.06 | £0.05 | +£0.0 | 0.0

de cde bede cde e cde cde b bed cde bede cde cde a e

Lactose 7.0 6.20 6.94 6.62 | 654 | 7.18 | 596 | 3.64 5.64 6.98 7.0 790 | 7.20 | 4.80 | 7.50
+0.35 | £0.81 | £0.63 | £0.38 | £0.88 | £0.40 | £1.01 | £1.06 | £0.86 | £0.81 | £0.74 | £0.31 | £0.0 | +£0.0 | 0.0

ab abc ab abc abc ab abc d be ab ab a ab cd ab

Ash 0.20 | 0.22 0.20 021 | 0.23 | 0.23 | 0.21 | 0.19 0.18 0.17 | 0.19 | 027 | 0.29 | 0.24 | 0.17
+0.02 | £0.01 | £0.02 | £0.01 | £0.03 | £0.01 | £0.02 | £0.02 | £0.01 | £0.03 | £0.01 | £0.01 | £0.01 | £0.00 | £0.00

ab ab b ab ab ab ab b b b b ab a ab b
Moisture 86.22 | 86.29 | 86.44 | 85.20 | 87.91 | 84.95 | 85.90 | 83.41 | 85.61 | 84.60 | 82.78 | 85.27 | 83.35 | 60.0 | 86.40
+1.33 | £0.77 | £1.26 | £0.77 | £1.85 | £1.55 | £2.95 | £3.16 | £0.71 | £1.90 | £1.69 | £0.96 | £2.25 | +£0.0 | 0.0

ab ab ab ab a ab ab ab ab ab b ab ab b ab

Means sharing the same superscript letter within a line are not significantly different (P<0.05).
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Table (1c): Effect of lactation period on the chemical composition of breast milk
relating to colostrum, transition and mature milk, continued

Day of lactation 1-3 4-15 30 Means 1-900
pH 6.80 6.97 6.96 6.82
Fat% 2.6 3.5 3.7 4.1
Protein% 12.6 4.6 4.4 2.3
Lactose 4.4 5.6 6.2 6.7
Ash% 0.3 0.29 0.23 0.21
Moisture% 79.9 86.3 85.4 86.5

due to that the mother was at the end of lactation period and at the same time at
another gestation period. With these state of milk condition the total solid (T.S.) was
elicited to 40% including 15% protein. This inconsistent increase was on the expense
of the quantity of the milk with increasing the period of lactation. The fat percent of
the mother milk is considered as the most changeable value through the lactation
period, rather during the day and through the lactation intervals (U. S. Dept Agric.,
1976 and Jensen et al., 1995). Lubetzky et al. (2006) speculated that if higher caloric
content of expressed human milk is needed in a specific preterm infant, evening
sample, if available, should be used preferentially. There was a significant increase in
fat percent during lactation period from the second to sixteenth week (Clark et al.,
1982) and fat percent was increased after 1-2 weeks of the birth (Catzel, 1976).
Mandel et al. (2005) concluded that human milk expressed by mothers who have been
lactating for >1 year has significantly increased fat and energy contents, compared with
milk expressed by women who have been lactating for shorter periods. Recently,
Bishara et al. (2008) found that concentrations of retinol were significantly higher in
hindmilk than in foremilk (1.6-fold), as were concentrations of a-tocopherol (1.6-fold),
I-tocopherol (1.5-fold), fat (1.7-fold), energy (1.3-fold), and nitrogen (1.05-
fold).Therefore, the fat percent of the breast milk was influenced by lactation period
(Guthrie et al., 1977). The above results were in agreement with those found by Jensen
et al. (1995) and Ferris ef al. (1988); comparable with the result found by Lonnerdal et
al. (1976) and little higher than the result found by Lucus ef al. (1978).

Table (1c) comprised another component of the breast milk, protein. The protein
percent was higher (12.6%) during colostrum period then it was reduced to 4.6% at the
period between week 4-15 and 4.4% through the end of the first month before become
constant nearly about 2.3% through the rest of the lactation period. Al-Sarrajy (1986)
found that protein, fat and ash were influenced by lactation period, especially protein
depends on this period (Harzer and Bindles, 1985 and 1987). It has been noticed that
colostrum contains higher content of immunoproteins and lactoferrin and these were
starting to decrease during lactation period (Georgy and Swatziki, 1994). These
consistent changes in the composition of the breast milk were required to development
of the child growth (Gurr, 1981 and Al-Sarrajy, 1986). These results were in
agreement with the results found by Crawford et al. (1977) and Belavady (1987) and
comparable with the results observed by Lonnerdal et al. (1976). Some researchers
(Atkinson et al., 1978; Georgy and Swatizki, 1994 and Al-Soofy, 1997) were found
little lower than these results and this might be due to the differences in sampling in
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which milk at the end of lactation contains 1.3 times the natural content of the protein
(Crawford et al., 1977 and Belavady et al., 1987).

Results in Table (1¢) show that there were a significant (P<0.05) differences in the
lactose percent between the lactation periods corresponding with increasing the lactose
percent during the lactation period and this was in agreement with the results found by
Ferris et al. (1988). They stated that the lactose percent was increased from 6.3 to 7
g/100ml during 2 to 16 weeks. Similarly, results in Table (1c) show that the colostrum
contained 4.4% lactose and this changed to 5.6% during 4-15 days to reach 6.28% in
the end of first month before keep constant nearly about its normal value and this
might be due to balance the milk total solid. Coppa et al. (1993) observed that the
lactose percent was elevated 17% through 13 weeks from the delivery. This elevation
of lactose of the human milk might be due to the interwoman variation or mother
individuality and might be due to the balance requirement of the milk total solid
specially between fat, protein and lactose as they required for energy balance and
biosyntheses of a new tissues such as nervous system (U. S. Dept. Agric., 1976 and
Gross et al., 1981). Similar results were found by other researchers (Miller ef al., 1994
and Huisman et al., 1996).

Ash is another component of the breast milk as represents the minerals content of
the milk. Table (1c¢) show the chemical composition of human milk including the ash
content. Results show that during the 1-3 days after delivery, colostrum elicited higher
(0.34%) content of ash and this would decreased to 0.29% after 4-15 days of delivery
and reached to 0.23% at the end of the first month. The higher percent of ash in the
colostrum might be due to the higher content of immunoprotein which responsible for
chelating the minerals. This result was in agreement with other results found by U. S.
Dept. Agric. (1976) and Al-Sarrajy (1986). Likely, stage of lactation was inversely
correlated with concentration of calcium, total phosphorus, magnesium and sodium
(Fly et al., 1998). It has been known that the moisture is the main content of the natural
or the fresh milk. Stage of lactation was well correlated with water content. At the
beginning of the lactation period and through the colostrum stage the moisture was low
(79.9%) (Table 1c) and this might be due to the higher content of other components of
the milk or total solids such as protein and this moisture was increased to reach 86.3
during transition milk. Usually, stage of lactation was associated with moisture
variation and this was in agreement with the result of Al-Sarrajy (1986). Previously,
Catzel (1976) stated that moisture was increased in the transition milk and after 1-2
weeks of delivery.

The effect of lactation period on fatty acids composition in breast milk: The effect
of stage of lactation on the fatty acids composition in human milk was shown in Table
(2 and 3). Results show that there was a significant difference between fatty acids
percent concurrent with slight increase and decrease in the percentages during the
lactation period. Concerning with saturated fatty acids (SAFA), there was clear gradual
reduction beginning with the first month (59.59%) until the sixth month (51.06%)
before another increase to accomplish the highest percent of 60.69% during twelfth
month and longer (Table 3). These results were little higher than those results found by
Jackson et al. (1993) and Huisman et al. (1996). It seems to note that the fatty acids
responsible for these values were myristic (C14, 10.73%), palmitic (C16, 34.24%) and
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Lactation Fatty acids %
period, C6 C8 C9 Cl10 | C12 | C14 | C15 | Cl16 |Cl6:1| C18 |C18:1 |C18:2|C18:3| C20 | C22
Month
postpartum
1™ 0.00 | 0.18 | 0.08 | 095 | 7.92 | 10.73| 0.15 | 34.24| 093 | 5.30 | 33.51 | 4.83 | 1.03 | 0.02 | 0.02
n=5 +0.00 | £0.07 | £0.04 | £0.21 | £1.87 | £2.15 | £0.07 | £2.98 | £0.18 | £2.49 | £2.37 | £0.83 | £0.80 | £0.02 | £0.02
a b a a ab ab ab a b a be b a a b
3 0.10 | 1.16 | 0.07 | 1.42 | 690 | 7.55 | 0.10 {3297 | 1.42 | 3.62 | 3239 | 11.15] 0.89 | 0.10 | 0.11
=6 +0.10 | £0.80 | £0.03 | £0.48 | £1.39 | £0.72 | £0.03 | £3.11 | £0.38 | £1.04 | £1.51 | £3.57 | £0.32 | £0.06 | £0.06
a a be a ab b ab a a a bc a a a a
6 0.00 | 0.56 | 0.03 | 0.57 | 578 | 856 | 0.11 |32.06| 1.54 | 3.18 | 38.51 | 837 | 046 | 0.10 | 0.11
n=6 +0.00 | £0.34 | £0.02 | £0.11 | £1.11 | £1.06 | £0.05 | £1.87 | £0.36 | £0.41 | £1.30 | £1.26 | £0.08 | £0.06 | £0.06
a b be a b ab ab a a a a a a a a
9 0.00 | 0.39 | 0.02 | 1.11 | 8.87 |[12.04| 0.36 |31.18 | 1.21 | 2.45 | 32.05| 9.79 | 0.28 | 0.05 | 0.12
n=7 +0.00 | £0.10 | £0.01 | £0.27 | £1.68 | £2.28 | £0.29 | £1.59 | £0.21 | £0.55 | £2.30 | £1.96 | £0.06 | £0.02 | £0.05
a b c a a ab a a a a bc a a a a
12 0.00 2.0 0.07 | 1.66 | 9.69 | 12.51 | 0.15 |30.66| 0.84 | 3.79 | 3043 | 7.74 | 0.26 | 0.05 | 0.11
n=6 +0.00 | £1.68 | £0.06 | £0.51 | £1.11 | £0.92 | £0.06 | £2.37 | £0.16 | £0.80 | £1.61 | £1.50 | £0.05 | £0.02 | £0.05
a a be a a a ab a b a bc a a a a

Means sharing the same superscript letter within a line are not significantly different (P<0.05).
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Table (3): Effect of lactation period on the Saturated (SFA), Monounsaturated
(MUFA) and Polyunsaturated (PUFA) fatty acids of the breast milk

Fatty acids % Lactation period, Month postpartum
1™ 3 6 9 12
n=5 n=6 n=6 n=7 n=6
SAFA 59.59 54.1 51.06 56.59 60.69
MUFA 34.44 33.81 40.05 33.26 31.27
PUFA 5.86 12.04 8.83 10.07 8
P/S 0.10 0.22 0.17 0.18 0.13
n6/n3, LA/ALA* | 4.68 12.52 18.19 34.96 29.76

* n6 = omega (o) 6 fatty acids  n3 = omega (o) 3 fatty acids
LA/ALA = Linoleic acid/a-Linolenic acid

lesser stearic acid (C18,5.3%)(Table 2). Therefore, results show that there was
inconsistent correlation between SAFA and the lactation period. Concerning
monounsaturated fatty acids (MUFA), data in Table (2 and 3) show that MUFA were
more consistent results and slightly close to the average (34.52%) during the stage of
lactation. Despite that the value was elicited 40.05% during sixth month of lactation
period. This might be due to the mostly one fatty acid, oleic acid (C18:1, 33.51%)
responsibility of this value of MUFA. Polyunsaturated fatty acids were starting with
the average value of 5.86% during first month then it was increased to 12.04% through
the third month before started to decrease to 8% during 12 month of stage of lactation
and the rest of the lactation period in which comparable to the mean value of around
9%. Data in Table (2) show that the prevalent fatty acid in PUFA value is linolenic
acid (C18:2, 4.83%) during all stage of lactation. Inter fatty acids and inter fatty acids
groups variation were a characteristic of the breast milk composition as a requirement
for component balance, although it has been to know that there were other factors
might be influencing the fatty acids composition included mother nutrition (Thannoun
and Abbo, in press). Similar observations were found by Jackson et al. (1993) and
Huisman ef al. (1996).

It has been known that fatty acids groups likely SAFA and PUFA are
interchangeable values as intramolecular content of the human milk, so P/S ratio as a
parameter was emerged to describe this relationship between acids. Table (3) show
that the P/S ratio was low (0.09) at the beginning of lactation period (first month) and
increased to highest value (0.22) during 3 month of the stage before starting to
decrease to elicit the mean value of about 0.13 during first year and later. As we found
from Table (2 and 3) P/S ratio was not associated with lactation period. The results
were in agreement with other observations found by Boersma et al. (1991), Jackson et
al. (1993) and Huisman et al. (1996). Concerning omega fatty acids represented by
n6/n3 ratio were summarized it as the ratio between prevalent n6 fatty acid was
linoleic acid (LA) and prevalent n3 fatty acid was a-linolenic acid ALA (Table 2).
Results show that LA percent was ranged between 4.83-11.15% comparing with 0.26-
1.03% for ALA during all the lactation period. It seems to note that these ratios were
slightly lower than those of other researchers (Harzer et al., 1983 and Huisman et al.,
1996). Data in Table (3) show that n6/n3 was lower (4.68) during the first month then
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it was gradually increased to 12.52, 18.19 and 34.96 during respective 3, 6 and 9
month of the stage of lactation before dropping little bet to 29.76 during one year and
longer. Although, from 10.1 to 23.2 was the n6/n3 ratio values which detected by
Harzer et al. (1983); Guesnet et al. (1993) and Huisman et al. (1996).
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