CHAPTER 5: DISCUSSION

5.1 Systematic Review

X
K\

a) Beneficial Effects of Date Palm (Phoenix dactylifera) in Iron%eficiency

Anaemia Yy

The systematic review focused on the beneficial effects alm inliDA. Rhoenix

®
dactylifera is known to possess numerous medicin@ties (Baliga a)., Zg‘ij&r
o~

Vayalil, 2012). However, there is very limited informati n repoyted o eeﬁQsts of
Y

Phoenix dactylifera on haematological disor%iz's revi \(’mnd a small number
of studies that investigated the effects o@ extract o aengqietic activity

in IDA. Y
&, S
N
The inclusion of date he animal diet W@TOVEI’] to increase the
AN
haemoglobin, red blood ce , d_cell vol and platelet counts. The

. . . . JF | .
increment in haemoglo%s ssociated with an inerease in red blood cell counts.

&
It is believed that@iro@‘ dateéﬂl\ plays major contribution to this
&)
(Onuh et al., 2012; Zen et al’; » Abdelsalam et al., 2014). The iron content in
PRI ot R podeS
various typ palm s I{alé_gate (1.75 mg/ 100 g), Gondaila date (6.48
;i

ni date(6¢ }mg@ g), Lulu date (6.8 mg/ 100 g) and Sukkary

mg/ 10%
EN :
dat g/ 100 g) was dx@vered and reported by many researchers (Ali-
‘@d & Khamis, 2004; Elleuch et al., 2008). Erythroid precursors need much
ore iron than any other type of cells in the body. They take up iron through
ransferrin. Iron is required for the formation of heme that is part of haemoglobin

(Waldvogel-Abramowski et al., 2014). The content of protein, carbohydrates and
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fat in date palms extract support the hemoglobin synthesis process (Sotolu et al.,
2011). Carbohydrates and fats form Succinyl CoA which further along with glycv
to form protoporphyrin. Protoporphyrin formation together with heme m@%
and globin chain will form haemoglobin. To date, they were no p gical

explanations for the significant increase in platelet count in the subjectsgvhen given

date palm extract (Abdelsalam et al., 2014). \/
Iron deficiency anaemia treatment usually im@suw iron
supplements, diet alteration and treatment of the underlying disease suc chlron\ir
_ . . | &
blood loss due to peptic ulcer, hiatal hernia a orectal cancer in ogr to
0 4

increase iron levels. The most commonly p&fﬂe
sulphate and ferrous fumarate tablet, cor%\th

deficiency anaemia may require a blom

usw%
or intravenous (IV) iron thera 001)>y
" "@ Y S
&/ _ -
age @regnancy with probiotic

milki'and @.s extract would not increase

ab)
=

Supplementing pregnant S a
cow milk alone and a mixtureyof cow’

the haemoglobin cowtra on i \M{Q as m“L@fhjés treatment with dates extract
alone (Abdelsal ﬁ&l., 2

extract Would%\ter i it‘is
milk. S'@%’nutr‘i{i ue.}:n one@? of food have shown that calcium derived
fronAs ilk strongly inhi@absorption of iron in the diet (Hallberg et al.,

1 Nen et al., (2013) reported that the increase in haemoglobin level was more

se su@est that treating anaemia with dates

lfgavithout mixing it with probiotic cow’s

rémarkable when treated with higher concentration of date palm extract. Therefore,
eating anaemia would be more effective when the subject is given dates extract

alone with 100% concentration. The result obtained by Onuh et al., (2012) revealed
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a significant dosage dependent increase in haemoglobin and red blood cell count in
both groups treated with aqueous and methanolic extract when compared with
control. This suggests that the improvement of the haemopoietic activities'i

when treated with date palm extract is dose related. A

We identified several knowledge gaps in the currently vaila;e reports.
There were very few experimental studies looking at the effa?ﬁtdate palm on

IDA. It is noted that the available studies only re e' effects of

improvements in haemoglobin level, red blood cell count and packed olum?~
L2
There were no reports on the effects of date pal he functignal“iron r‘lz~ iron
4

storage. There was also no report on the mech%ﬂf i NQ ption IDA
subjects were treated with date palm. Thf%&ﬁen al studies state that high iron

. @
content in the dates extract is responsible Tog, the l@ the_{nglobin level
in the blood samples (Onuh et al., ; enﬁebﬁv:?A lam et al., 2014).

[}
id expecimental d&ﬁ&d design in terms of

However, none of them provﬁ

iron absorption by the anima estive sys hat c@d support this conclusion.
'S

. ‘s ¢ .

Date palm containeda | NQ bIOC% cal components such as tannin,

and ptfenol (Okwu, 2004; Abdelsalam et al.,

@

|
nis &@be responsible for the increment of

folic acid, aming‘aci@yascor.
2014). Some%\\se orﬁp
haemogl %’mpgn uts}"'e scg@} acid and fructose are known as enhancers

of irons ion while phytate%t;:\in, casein and calcium are among the known
N

—

i Ns. Further study should be carried out to evaluate the interaction between

6 and other components present in date palm extracts.

Many studies focused on the biochemical composition of the date palm such

as proteins, carbohydrates, amino acids, fatty acids, minerals, vitamins and dietary
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fibre (Ali-Mohamed & Khamis, 2004; Elleuch et al., 2008) and the improvement
of the haemopoietic activity (Onuh et al., 2012; Zen et al., 2013; Abdelsalam et?
2014) with the use of dates. All the experiments were conducted in the reg@(
have a close relation with dates in term of geographical, religion Iture.
Currently, there is no experimental study that utilises this treatmen umans.
Many researchers focus on in vivo studies by using Sprague- Dawleyrats (Park et

: ;rionre vo et al.,

2002; Alférez et al., 2006; Diaz- Castro et al., 2014). refore, wial to

XY
perform human studies in order to understand the %&ffect dat ettrlégs
food supplementation in IDA. This is due to SQ?L ni@ ologl}mand

man. .4

biochemical variations between animals andsyhu

al., 1986) and albino wistar rats (LOpez- Aliaga et al., 2

&y N
To get a broader understandinm eﬁ@f paiQ IDA, further

studies are needed, which looks '%aore(1 b%llicil—\)p rameters. Further
U

prospective data are also need %nfirm’\%rj cor@\ date palm extract as

well as other biochemical nenf tha a@a role in increasing the

[
haemoglobin level ir% It

S rﬂpg}a}nt to identify the optimum

concentration dos@iate dalm extract t ould give an optimum result in
. CON : : :
mu-@ onythe m harllsra'gn‘}lron absorption associated with date

treating IDA.

4

palm cons would be ?al abl nhance our understanding regarding this
matter. % d s X
N
{
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b) Beneficial Effects of Goat Milk in Iron Deficiency Anaemia \2

The systematic review is looking at the effects of goat milk im&é his

review found a small number of studies that investigated the effects o ilk on

haematological parameters in IDA. \)

The inclusion of goat milk in animal diet was pr inc‘ease the Fe

bioavailability, improves haematological parameters by in€reasing re dc
N
count, serum hepcidin and restore Fe contentais=liver and spl (\‘an@j,l r,

_ _ 1 X~
2013;Diaz-Castro et al., 2014) . This fact can wlam du the %Dgpitlonal

characteristics of goat milk. Goat milk cw a higher

&
serum al in), \@Ch favours Fe
| | =+
absorption and a higher amount o co cap Jésf reducing Fe (111)
@
to Fe (1), including ascorbic a\ amine.acid such as @ine, forming chelates

with Fe, which remain svin at‘ hi pH_‘within the small intestine
(Pourghassemetal.,ZM ilkals

[
at milksalso njai@ amount of vitamin A which
is able to mobiliKJ ble Ft; st\a”d u%(.tﬁem for haemoglobin formation
(Park and Hae 2008). 'Eh & co@aﬁon of high Fe supplement and goat

’
milk does nlyfncrease F7b| ava@lity but also counter calcium interference.

portion, of soluble

proteins (B-lactoglobulin, a-lactoalbumi

This 'Wery u§'e tfeati A among pregnant women and infant since

. . Y >
|nt\ igh calcium diet is Wb crucial among these groups of people.

‘e Currently all the experiments were focussing on animal study and no human
Q

dy ever conducted. Therefore it is crucial to perform human study in order to
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understand the precise effect of goat milk on IDA. This is due to several significant

physiological and biochemical variations between animals and human. Yv

This review identified several reports on the beneficial effect of g a&alk
in iron deficiency anaemia. All the reports supported the hypothesis t oat’s milk
is beneficial in iron deficiency anaemia. Inclusion of goat milk ig,recommended in

the diet of iron deficient anaemic subjects as it increas

does not interfere with iron absorption as compaged wi
improves the metabolism and digestive utiIizati@&
richer in medium-chain triglycerides which arewﬁ[
for energy, increasing the synthesis of C@Mote'
(Diaz et al., 2015). These findings are%usefw
iron deficiency anaemia in pre wm(e‘nkv ts ca;éthey usually have
concurrent iron deficiency an@ increased algi@mand.

Jis

o

=

S
/:‘I
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5.2 Nutritional Analysis

The nutritional analysis revealed that both types of dates (Mariar&
Ajwa) were rich in reducing sugar content and had lower content of no eruang

sugar such as sucrose, galactose, lactose and maltose. The goat nq!k: however,
ompare

showed no significant content of reducing and non-reducing sug d to date
palm. Both dates and goat milk were rich in calcium and m gnT.'Goat milk fed

Ajwa seed is higher in calcium but has lower magnesium content th nlegul r goat

; cap{?-
1k 4‘e c?th

milk. The iron content was higher in dates compared to bot

level was higher in Mariami dates compared to ates and goat

s N
Ajwa seeds has higher zinc content than goat mWe V'M evel \@'higher
\3 )
Results showed that both date palm va '\res\m?re is@m reducing sugar
(o] \se) and 29.5¢/100g

in dates than in goat milk.

(glucose and fructose). The v re 34.60g/

(fructose) for ajwa date and BM 10]7

Mariami date. At thef'same “time, they p eht@ weak content of sucrose,

'3
galactose, lactose asQa S

4
el ali~<_0:509/100g). In line with this result, the
previous study et et ak

that soft date(a!,u h ifl réduci
Ajwa a@ni gatbsj% rich @arbohydrates, with two monosaccharides,

v

glucosetand fructose, as the ma'tgjmducing sugars. As fructose is twice as sweet as

%g it plays an important role in the flavour and desirability of the dates. The
r

e) and\\\l.Zg/mOg (fructose) for

) ang:?wabidi et al. (1996), also suggested

!
g.l%u%a:nnd poor in sucrose. In our study, both

content results from our study were higher than those found in the previous

S
udy reported by Hamad et al. (2015), which reports Ajwa date glucose and

fructose were 35.4mg/100g and 39.4mg/100g, respectively. However, the previous
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study also detected 13.45mg/100g sucrose which was not detected in this study.
Looking at the nutritional value of the two dates (Mariami and Ajwa), T
differences in sugar could be related to the degree of ripeness with the@t
concentration at the Tamr (fully ripe) stage and the area of cultivatloﬂ'M poor
moisture (Parvin et al., 2015). Soft date fruit is mainly composed of inwerted sugars

(fructose and glucose) with little or no sucrose; meanwhile, dry date frdit has a high

proportion of sucrose. Dates are flexible, dry date fruit with
have spiritual significance for Muslims worldwide and a

in the Quran. They are generally served to break the uring the ho rﬁo@

Ramadan. The characteristics of date fruit vary deKm’i geog@'hical
and climatic conditions. Sugars in dates arethe m | rta comp@?ggas they
are a rich source of energy for humans: &awg sugars as @‘ose are easily
absorbed during digestion and lead o _a rapid ri Igod Q@Nevels (Parvin et

{
Minerals and vit in gen |mp%ant components in bones, teeth,

@)

soft tissues, haem Io muslles and nerv Is. Minerals is very important for

human cells aabglls (Sa a}ét I 983 In the current study, several
algiu

Q-!nc) and vitamin (e.g;vitamin C) were

fullness and may also reduc,i toﬁﬁalo1 comg@! to high-fat foods.

minerals gneS| m,
identifi ne3|u cafcm e essential for healthy bone development and

fo% metabolism, meanvm:Pe the high potassium and low sodium contents of

%re suitable to be consumed by people with hypertension (Ali et al., 2012).

OWOUS study by Assirey (2015), showed potassium concentration was the highest

in date, followed by calcium, magnesium, phosphorus, and sodium, with the lowest
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concentration. In this current study also showed the same result; with calcium
content is higher than magnesium in both type of date (Mariami and Ajwa). AJ
and Mariami date palm was found to contain moderate amount of ascorbi¢ aci
9.80mg/100g and 5.49mg/100g, respectively. Previous studies demorﬁ% that
Tunisian date variety, contains ascorbic acid ranging between 17W00g to
31.86 mg/100g while Bahraini varieties ranging from 2.0 m IIM 6.7mg/100
(Allaith, 2008; Chaira et al., 2009). Vitamin C acts as a ng.an' protecting
tissues from oxidative stress and can therefore play an | tant nole entlng
disease, apart from being a coenzyme that facilitates hysiologica prpc@-
every cell in our body (Parvin et al., 2015). Th ces in't anc@ﬁmm

content in dates fruits might due to v ty its, so@%es, and

environmental conditions influence, C|aII magne5| d s@ﬁm (Aslam et

al., 2019). L

ﬁ- S
In this study, The se contﬁg in goat milk was
3.38g/100ml. Glucose, sucr Iactc# 'm%s{ altose were not detected.
Fresh goat milk contain ra amou oﬂ‘;n‘g/%c of 0.90mg and 0.99mg/L,
respectively. The res obtellned e low (Jn those previously reported with
1550mg/L caleiu nd 42m }ﬂagq_e;%l.nn were detected in fresh goat milk
(Moreno- [, 1994). The a? in biochemical composition among goat
m|Ik [ deper{j g{netlcqvarlatlon environmental conditions and goat

far In ctlces and feedlngh:} (Al-Suwiegh, 2016).

Qe Although milk is known to be nutritious and possess many health benefits,

ey are also linked to a number of human health problems, most notably food

allergies, for which cow's milk proteins are the main cause. Cow milk allergy is
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considered a common condition with a prevalence of 2.5% in children in the first
three years of life. Replacing with goat's milk resolved between 30 and 40 %T
problem cases, and in one particular study, 49 out of 55 treated children t(n;\sw
(Park et al., 2008). There are a variety of genetic polymorphisms of ifferent
caseins and whey proteins, which make the situation in cow's milk allérgies even
more complex and make it difficult to determine which N iIs mainly
responsible for an allergic reaction. Since goat's milk i.pridominantly
smaller fat globules, it is easier to digest than cow's mi his coul t‘ed to
the faster lipase activity in smaller fat globules w@a larger surf e’ar_&éﬁ‘r‘q~
addition, fatty acids such as caproic acid, capryi? nd c\affr aci are%&ﬁeved

malabsorpti isorders,

éﬁ?). Previous
g@hthan cow's milk
N

(Turck, 2013). Overall, goat's mi ains%ore aium;:é'hbsphorus, potassium

to have great medicinal value for patients suffering fro

childhood epilepsy, cystic fibrosis a :a|I§ones (

studies have shown that goat's milk's_mineral c\fent?s

=

&
and magnesium. However, ekhcor:r at's and;évw's milk is significantly
13

lower than in human % rck, 2
g
infants are based on&@on C(i \et

more closely. Human hreast ains @/Iitﬂe iron (0.4 mg/L). Since humans
!
¢

)- s'th@rrent recommendations for

&
umgnj k, the milk needs to be studied

developed bregwlk forhumans, i{ca@ concluded that the iron content of breast

milk is % or infant d }Iopmq& While it is undisputed that the iron content
[

in b@ lkis low, itis currer@v’assumed that the low amount must be sufficient
N

i ay. In fact, breast milk is thought to contain "a special form" of iron, often
referred to as "highly bioavailable." The Fe content in human breast milk is
onsidered low compared to maternal serum Fe. The Fe concentration in human

colostrum is about 0.8 pg/ml; in mature breast milk, it is 0.2-0.4 pg/ml. In contrast,
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Fe concentrations in the milk of other animal species are much higher (Lonnerdal
et al., 1981). The iron concentration in mature rat milk is 5-10 pg/mL, wth
about 25 times higher than the iron concentration in human milk. Althoug?-@j?m
concentration in human milk is low, it is thought to be independent of nﬂ!&l iron
status and cannot be increased by maternal diet or iron supplementWFnel et

al., 2018).

A study by AL-Suwaiegh (2016) shows that go%t containing 20%
date seed contain higher total protein levels and triglyceride levels i ir'miht-
L3
production. In our study, we found that goats fed seed dlet ad'high révels

of lactose, calcium, zinc, and manganese in th milk co ar to re@ér goat

milk, which is important for optimal grO\CMal tena f th %?nan body.

Date seeds can be considered a low-cost s e of |etar e, na@al antioxidants
AN
and a good alternative feed ingredient th can e ef fépntly by ruminants.

Date seeds are mainly used a& feed, while ost ﬁu considered as waste.
Date seeds can be efﬁmenth’!ed b animal as n@radltlonal feed. However,
the nutritional value of date ernels,'s QQ/tradltlonally concentrated feed
because date kern h a harlll seedycoat t@akes it difficult to digest the seed
components eas their trltloaag.value the kernels must therefore be
processed 4@- eing|fed s Grinding the date kernels makes the
nutne% r avalla le thganl s as the seed coat is broken and removed (Al-

S 016). Date seeds c&::i'ln relatively high protein compared to date flesh

§ a rich source of fibre and antioxidants (Nadeem et al., 2019).
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5.3 Iron bioavailability Yv
Cytotoxicity assay was used to examine the Caco-2 cell viafiﬁly)nd

maximum non-toxic dose prior to the uptake experiment as well_as following
completion to examine any detrimental effects of the treatment on the KO-Z cells.
The cell viability analysis showed the same trend for both da?&hey exhibited

high cytotoxicity to the cell at 1000mg/ml, and the max no -'oxicit was

OF ir
t X
bioavailability study is set at 100mg/ml. In goat4mitk; however, thefcell iab‘il?ty

s b &

was directly proportional to goat milk. HenceWconc ration lev r iron

bioavailability study is set at 200ml/ml. CV j Qé

In this current study, Ca h w us (j(iq measured iron
bioavailabilty. This cell model has b? sedfin a wid “vari@ nutritional studies,
particularly in the study of meﬁw m Monn{‘l‘r’on absorption and iron

N
bioavailability (Au et c 2000). It difjtqs @onfluence into a polarised
:
cell layer with a phenotyp orln le humeﬁjimall intestine enterocytes. The
results of the pre&tudy icatesthat “b&ﬁ%d

!
endocytic, ap \ake ath for ths‘l)ptake of luminal hydrolyzed (polyoxo-

hydroxiq%r'y Irgn )¢ This @Nay apparently relies on endocytic uptake
v’/

of sma ers of LM-Fe(llI) p&oxohydroxide nanoparticles that agglomerate

S
Ne membrane (Marziano et al., 2019). The application of a Caco-2 cell
el

appears to be promising as a physiological means of measuring mucosal cell

exhibited at 100mg/ml for both dates. Hence, the safest concentration |

ifferentiated Caco-2 cells have an
cl
Il
iron uptake. A model in which in vitro gastric and intestinal digestion is combined
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with cultured Caco-2 cells to simulate digestion and absorption in the human

intestine (Glahn et al., 1998). T

The bioavailability study of iron is an important measure to i rS@he
absorption of iron from dates and goat milk. Both types of date palm (Mariami and
Ajwa) shows high iron bioavailability when compared to goat milk. Thi$is because
of the high iron and vitamin C content in date palm when cm?ﬂto goat milk.

This statement is supported by Khalid et al. (2016) that shows date al‘n possesses

anti-anaemic properties attributable to the high level of iron and vi nvc.ﬂr

S

contains approximately 0.15 - 0.5 mg/100g of ir halid et al. 2016) an%iﬂ% -

0 4

17.5mg/100g of ascorbic acid (Al-Shahib and VWI, b@)\ amin @‘hich IS

also known as ascorbic acid, acts as a redGWd cofactorgn’iron Pgexv:ostasis. It
t

enhances the absorption of non-heme iro i& ine, a@stimulates the

e small
AW
synthesis of ferritin (') >\7 S

SIS
In this study, goat milk Shows Mio@ilability than date palm.

This is because goat milk h sZow iron con tl(P@. 006). According to Park et
o ~ & s o .
al. (1986), the bloawll ?tﬁ\f m wh@fg"(]oat milk in iron-deficient rats

had negative net increases i bin o@eentrations, showing that goat milk's

iron content v@ffi ent. gver Eﬁé haemoglobin regeneration efficiencies
for grou %ﬁh w‘h Deﬂt

s nd @ milk were 50.6% and 13.1%, respectively,
showinSha goat milk had higla%:i%n bioavailability than cow milk.
N
\ﬁgh iron bioavailability was found in a mixture of the date fruits with goat

0; for both types of date (Mariami and Ajwa). This finding suggests that

consuming date palms along with goat milk may help to enhance iron absorption.

Those with iron deficiency anaemia who regularly consume goat milk recover more
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quickly because it maximizes the nutritional utilization of iron in the food and

promotes haemoglobin regeneration, which reduces calcium and iron interactiT

(Alférez et al., 2019). (’}

In the current study, a mixture of date palm (Mariami and Ajwa with goat

milk fed with Ajwa seed shows high iron bioavailability compared to aimixture of

date palm (Mariami and Ajwa) with regular goat milk. This s?!nhat the Ajwa

seed used as goat’s fed has effect on the quality of th T olume and

composition of milk produced by goats are greatly influenced'by the die su'rn{ttr-
Date seed can provide many essential nutrients tential health ene!itsme
4 N~

chemical composition of date seed includes diétary fi \K rotein,@ﬁerals,

sugar, antioxidants, and phytosterols. chwon icin ﬁivities of

date seeds are related to their chemicalNositw

contain relatively high protein co edito %a nd are-a rich source of fibre
and antioxidants (Nadeem et@). Asstudy quA@aiegh (2016) shows
that goats fed with diet COMWZO%!;:;QI %@d higher total protein and

triglyceride levels in their fmilk. Protei ajl‘d({r,lglyceride help promote iron

@)
bioavailability b |Min

he s thesis@ carrier proteins and, thus, iron

N
absorption. \ 5 J’l C—)(J
) @,
Fg/ S stufy, ir :b'oa ility of Mariami date with goat milk fed
dish

Ajwa 35 IS higher compared jwa date with goat milk fed Ajwa seed. This
N

p——

r y be related to higher fructose content in the Mariami date (31.29/100g)

compared to the Ajwa date (29.59/100g). Fructose is well known for increasing the
rr

ous iron synthesis and thereby improving iron bioavailability (O'Dell, 1993).

Fructose dramatically increases iron bioavailability in human intestinal epithelial
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cells by increasing ferrous iron production, according to a study by Christides and
Sharp (2013) employing in vitro cell models of the gut and liver. Res

demonstrated a 300 per cent rise in ferrozine-chelatable ferrous iron Iev@w
fructose and FeCl3 are mixed. Besides, the calcium content in the Mﬂ% date
(482.00 mg/kg) is lower than the Ajwa date (536.00 mg/kg). Calcim inhibit

iron absorption. However, it is still unclear how calcium |nt with iron

absorption. According to Lynch (2000), the inhibitory e 0 calc'um on iron

absorption is caused by the interaction of calcium and®dietary co s that
®

affect iron bioavailability. é ’ _\C}
Y-

Impaired erythropoiesis underlies the p s g of |a in

chronic diseases, although other mechanlsewas ua)re ery 70;3?0|e5|s and

poor response to erythropoietin also cont e to.this f3 f anana (Poggiali et

al., 2014). Diet rarely contrlbut o 0 angentia without severe
malnutrition or concomltant (As I A balanced diet is
usually sufficient to prevent ia. +we ,‘ utri plays a much greater role
when iron stores are inade te or Hhs@/ready developed, and the host

needs additional irg@n a ptl(@(& gut a\%cover (Johnson & Graham, 2011).

This is particula he ase with chro ﬁ.blood loss, rapid growth in infancy,
malaria a orm yﬂ n. (t-b(ese cases, diet and iron supplements are
crucia ntammg ontgvall ity (Miller, 2013). Besides the iron content

o

, ioavailability of iron.depends largely on the dietary component. Diet

%\lng iron in the form of haem is particularly bioavailable, and vitamin C

Oroves the bioavailability (Pasricha et al., 2021). The better iron utilisation from

goat's milk could be due to several nutritional factors. Goat milk fat is richer in
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medium-chain triglycerides compared to fat from cow's milk. The medium-chain
triglycerides in the diet are oxidised and provide a rapid energy discharge that T
be utilised in various metabolic pathways, thus contributing to an increa@
synthesis of carrier proteins and thus iron absorption (Diaz et aI.,AQ. The
digestion and metabolic utilisation of copper is increased in irWiciency
anaemia, as a deficiency of divalent iron cations in the intestinMncrease the

absorption of other divalent cations, including copper (Diaz'et.al’y2015).

The interaction between calcium and iron is well*known. T, i\ralelq-

N
Ca)
metals transporter-1 (DMT1), the major transport uptake ofino aer!1 iron at

’ b 3§
the intestinal brush border, is also used by caW(L' N 017). @fefore,

calcium acts as a non-competitive inhibit Nw ffinit tno aga transport

substrate) for the DMT4, which explaimnhikitoQ?
the bioavailability of iron (Li et a;gﬁ)). %0%7'

of iron in anaemic rats, incre& inqta Q-organs and promotes

recovery of haematolo icaIWeters’(Dia al. Q\;S). Goat milk fat is richer

in medium-chain trigl%s, wQJé%%orbed and metabolised for

energy, increasing@uthe@ier pr@({; and thus iron absorption. Goat's

milk has a hi MOnt t.of 'e}n1ins('§.\and C, which further promotes iron

absorption@tion, con tio (#’goat's milk improves the digestion and
'

sation o cal&umwd phosphorus and their deposition in the

t of d@ry calcium on
A

pr ve%the bioavailability

n de

metabali

N
apK target organs, minh:%ing Ca-iron interactions (Diaz et al., 2015).

% Calcium intake can have a negative effect on the absorption of non-haem
iron and haem iron. As a rich source of protein and minerals, cow's milk plays an

important role in the overall nutrition of infants and young children nowadays.
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Despite the fact that cow's milk is the most common in infant formulas, there has
been an increase in parental demand for goat milk infant formulas. In SOT
countries, the government provides cow's milk at subsidised prices or free ((Qs

to low-income groups. The adverse effects of cow's milk on iron sta ininis

>

the value of cow's milk as a staple food. Fortifying cow's milk with irog offsets the
adverse effects of cow's milk on iron metabolism. In addition, fo ation takes

%icle' for general

iron supplementation as part of efforts to combat ID. milk

with iron is technically feasible and has no impacto@qganol tic op#art_'{g

the milk (Ziegler, 2011). b 4 \,Y'

g
NGRS
SO e
S
In the current stud rovement il hae obin concentration,
S

reticulocyte count, red bloon pafked Ilvolurhéwas observed in date palm
|

advantage of the widespread use of cow's milk by using it

=y

o

2,

S
L

5.4 Human Study

)
is sugporte rs% s conducted by Irandegani et

al. (2019), who f(@ﬁ[ all dartic\ts wi

the start of th ﬂh]eho ed‘a i epseci')@ood indices. It may be assumed that
H 4

this is bec? he iron present iK(d,ates and its function in the formation of
: osse{ lfned@lS) also discovered that children in the

N
between the ages o'f&'«hnd 11 who consumed dates for two months had

groups of treatment. T

A among primary school girls at

s

haemo

or
evels of haemoglobin. Moreover, Abdul Rahman et al. (2008) noted that

gnant Egyptian women's haemoglobin levels increased after consuming 100 g
of dates every day for seven weeks. The results from previous studies suggest that

date palm, regardless of variety and method of extraction, is rich in beneficial
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nutrients that support haemoglobin and erythropoiesis synthesis (Majid et al.,

2020;). Another study also stated that the inclusion of date palm was prove

increase the haemoglobin, red blood cell counts, reticulocyte count and pa@

volume (Onuh et al.,, 2012; Zen et al., 2013; Abdelsalam et al. E;Q The

increment in haemoglobin was associated with an increase in red blood¢ell counts.

It is believed that the high iron content in date palms plays a m o\rbdﬁtrlbutlon to
this (Onuh et al., 2012; Zen et al., 2013; Abdelsalam et al. k '

The current study also observed improvement,in haemogl b|n loc
count, red blood cell and packed cell volume a%summ g mllkA:[’gls
finding is supported by Majid et al. (2020) thaw M.pr\ d hae Iobln
red blood cell and packed cell volume in Wats B?si at, Qg\y by Park

def@nt rats treated

et al. (1986) and Alférez et al. (2006) al por%

with goat’s milk showed increaseEeru h e%n evvil’\)( d blood cell count
(7]

and packed cell volume. Con nofg k ha 1&1 reported to increase

!
I, 2020). In addition, al. (201 nd (tget the divalent metaltransporter-

1 (DMT-1) recep w p@port le in iron absorption in the small

intestine, was ig antly up-regul ed‘_’) naemic rats treated with goat’s milk

iron metabolism, which : 0 the +re ofyiron de@'ency anaemia (Moreno et

compared w’Ss A&eﬁet This indicates an early induction of
erythr i by goat’ ikd Thewqwclusmn of goat milk in animal diet was proven

toK the iron bloaval“f;allty and improves haematological parameters

‘%Iar 2013;Diaz-Castro et al., 2014). This fact can be explained by the

Orltlonal characteristics of goat milk. Goat milk contains a higher proportion of

soluble proteins (B-lactoglobulin, a-lactoaloumin, and serum albumin), which
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favours Fe absorption and a higher amount of dietary components capable of
reducing Fe (I11) to Fe (I1), including ascorbic acid and amino acid such as cystev
forming chelates with Fe, which remain soluble at a higher pH within t@(
intestine (Pourghassem et al., 2000). Goat milk also contain high amou itamin
A which is able to mobilize available iron stores and use them for haemoglobin

formation (Park and Haenlein, 2008). Currently, all the experimeMarding goat

milk were focused on animal study and no such study on t wa‘s conducted
(Zahir et al., 2017). ‘\d
®
Y
_ | &
In the current study, a subject who cons te palm together wi at

s X~
milk shows improvement in reticulocyte comd Bock , haemaglobin,

packed cell volume and mean corpusgtila mo Igbin nce ﬁtxu?n. These

findings are in line with the previous rep y Majid et ZOZOQhat date palm

AN
+ goat milk consumption in anae E'ra) irapépagno in, red blood cells

(7]
and packed cell volume. Ther% combination fdzﬁ&m and goat milk does

not only increase iron bioav?'mty b’v als
con;

R

nteo. cium interference.
|
' g

i indicator of iron storage in the body,

Serum ferrit\ %

indicates a lack éw sto hep“the Ie@ls below 11 pg/l for normal adult

2

nt

\ ¢ { O . .
women (May , 2023). In the gurr r%?tudy, the subject treated with date palm,
goat mil ankte pa*m + goat iI@WS an increase in serum ferritin level from

4

weemee . This indicates tr@_\j;t.e palm and goat milk have proven to increase
N

S Nrritin levels. These findings are supported by the previous results (Nestares

e 2008) that show an increase in serum ferritin in anaemic rats fed a goat milk
Q&t. Besides that, studies by Irandegani et al. (2019) also proved that serum ferritin

levels in female elementary school children increased following date palm
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consumption. Yossef and Khedr (2015) also discovered that children in the
orphanage between the ages of 9 and 11 who consumed dates for two months T
higher levels serum ferritin. Ferritin concentration is increased in infla X/

diseases such as rheumatoid arthritis, chronic kidney disease and'Ngnant

diseases (Khan et al., 2016). ? '

The haemoglobin regeneration efficiency (HRE) lndeWmonly used

to estimate the percentage of ingested iron absorbed and fo emo lobin
regeneration (Majid et al., 2015). Recycled iron from macrophages a escevqr
erythrocytes is normally used for haemoglobin ction. H e wheﬁxt

Y—-

n abs@ﬁon is

nis rbed from

supply of iron is insufficient to meet phys ical

mor i

the small intestine, but when iron stores I body are iron@orption in the

small intestine decreases. The e ;é'nc’ of N%o in e’s,g ration in anaemic
f

die ir mt& moglobin during the

enhanced in the intestine. In the case of w@ d enc

individuals reflects the abso

InPthe

!
parameter and iron prohe analyz s!e%he absorption of dietary iron in

N O

subjects with m|I ron f|C|er|cy an mlaQ/%

1 (O

Nume tnffné B c ni fluence the bioavailability of minerals

M d pe the presence or absence of enhancers and

mthes% tlne’a
inhibitoks in‘the diet and, thus nutrltlonal matrix (Zhang et al., 2021). From

; ent study, serum iron and transferrin saturation in a subject treated with
p

treatment period (Majid et al’ 201’) 5 t study, haematological

alm, goat milk and date palm + goat milk were lower than the normal range

Qcompared with iron tablet treated subjects that showed the improvement in serum

iron and transferrin saturation. This shows the increasing iron absorption activity
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by the cells. This is further confirmed by the slight increase in total iron binding
capacity from week to week. Transferrin saturation is lower in all the treatmT
group indicating the activity of transporting iron to the cell. In addition, th re\1
early induction of erythropoiesis had occurred. This is supported by thﬂkase in
reticulocyte counts in all the treatments group in the present study. Thedron profile

with reduced serum iron concentration and transferrin saturatlonNmstent with

the state of iron deficiency (Elsayed et al., 2016). The s II has mild iron
deficiency anaemia despite receiving date palm and goat'milk tre thably
a longer period of treatment is needed with date pz@\goat milk to uﬁt@

deficiency anaemia. Serum iron concentration sferrin saturation @Bﬁen

reduc@e um iron
wo@allablllty for

used as indicators of iron status in the body:

concentration and transferrin saturati\ :esaled in li
gl

erythropoiesis (Khan et al., 2016) ? ,(‘N
S
The total iron binding ity is e to h a tof transferrin in the
blood. The unsaturated orw |or’ bin ﬁy (UIBC) can be easily
measured by spectroph%rlc me e‘sl of UIBC and serum iron is the

total iron blndlng a (TIEIC) IMiron d ncy anaemia, both the UIBC and

\
the TIBC are inc d, nd,the r um |Egga.eoncentration is decreased, so that the
transferrm@n IS :?1 ( aruq.&&( Mukkamalla, 2021). Tranferrin receptors

are ab;w erythr0| elié. The'imncentratlon of circulating transferrin receptor

with the number &EBeIIuIar receptors, which is proportional to the

A7

co

%r of erythroblasts expressing the receptor (Yoon et al., 2015). When cells are

Olment in iron, transferrin receptor synthesis is enhanced, resulting in increased

circulating receptor levels. In inflammatory anaemia, transferrin receptor synthesis
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is suppressed by cytokines. The circulating transferrin receptor is a soluble form
of the membrane receptor that is produced by proteolytic cleavage. Both T
expression of TfR on the cell surface and the concentration of soluble tr@w
receptor are inversely related to the intracellular iron content. The con ion of
serum transferrin receptor is therefore a reliable indicator of funetional iron

deficiency and increased red cell production. Serum transferrin reMlevels have

efieiency and are a

I, 2 O‘].\IMurrent

"y
vel of seru trz{ns&é@n
ntagedi ssesqﬁ%ﬁt of

Iammé’rsg:-related
i enC)ciJ)(‘patients with

been reported to be significantly elevated at stages of ir

reliable index of early tissue iron deficiency (Speeckaer

study shows that all the treatment group shows nor
receptor. The serum transferrin receptor offers
iron status, as it can distinguish iron deficie
anaemia and detect iron depletion and¥unctignal iron
concurrent inflammation (Speeckaert et al., 2 5 We e ‘ﬁ}rement of serum
N
transferrin receptor provides itional im%rma' forcﬁé’ assessment of iron
status. Several studies hav M thj ransfe@ receptor levels in IDA
also increase in the pre inflammato diéea@nd are a reliable indicator of
’ $ &
iron deficiency (LEWO)- Uil ike“sertim ir%yansferrin serum percentage and

serum ferritin, the sertmn tra cept %(/el is not affected by the acute phase

!

¢

reaction and s&y be more reliablé in&c&ifferential diagnosis of iron status. The
™

serum t@' recgptor }ue n@@ly provides information about the level of
intrwr iron but is also pr@dional to the total mass of the erythrocytes and
N

r Nhe speed of erythropoiesis (Speeckaert et al., 2010). This value helps to

6 mine iron deficiency in human.
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The significant variability in the severity of iron deficiency and the
assessment parameters, when analysed separately, creates the issue of needmd?v
combine multiple parameters, thus offering a broad spectrum that @\5&5
atransferrinemia, body iron reserves and anaemia. According to Gﬂ%ry &

Kasarla (2022) iron deficiency could be defined by a significantidecrease in

transferrin saturation content in association with mlcrocyt05|s N hromia.
From this point of view, the inclusion of haematologic ete's assessing
erythrocyte morphology (MCV and RDW) and mean usc ar Iobm

concentration (MCHC) would be essential for the ct interpret |o’ oﬂ%’l’e

biochemical indicators (Daniel et al., 2012). T

YT’

The significant correlation betweewara e essi dogenous
r e&@poiesis shows

that this association is compatibl e I et@ic chain that form
the iron cycle in the body (A et al’; ﬁ&n to atransferrinemia,
the observed inverse relati bet\,reen rum m@' and TIBC levels can be

explained theoretlcally,; c’when ng eral levels are reduced, serum

transferrin conce t|o S r@by tot n binding capacity, increases.
l

Labor eastireme 0 Iy used to assess iron status, such as

serum rrlt@ tra erln uratlon mean cell volume and zinc
prot hy In, cannot clearg istinguish iron deficiency anaemia from

infla atory anaemia (Thomas et al., 2013). Identifying the stages of iron

iency, iron-deficient erythropoiesis, iron-deficient stores and iron-deficiency

Qaemla with these conventional laboratory tests is complex (Peng & Uprichard,
2017).
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Iron is one of the key elements for basic human cells metabolism. Iron
which is an important component of the haem (Dev & Babitt, 2017) acts as an acT
site for electron transport in the cytochromes and cytochrome oxidase, which™
involved in the production of energy production in the mitochondria’ haem
component in haemoglobin and myoglobin binds with oxygen and thereby transfers
oxygen from the lungs to the tissues and stores it (Dev & Babitt,*2017). Dates,

i x C,'\/itamin B1,

B12par ry’good at

which are rich in vitamins and minerals such as folic acid,

vitamin B2, vitamin A, calcium, iron, potassium and vit X
promoting iron absorption and the formation of re d cells, wh h’c@~
haemoglobin (Al-Shahib, 2013). The iron co i’ dates « sed\t}mreat
anaemia. The iron contained in dates is ab t:e?y.thﬂ in\'ne ar@z:sported
by the blood to haemopoiesis (blood fo@. The iron"bipds to@%n and globin,

which in turn form a whole to haer@%bin. Th\d-at c ,@Hrectly help raise
N
haemoglobin levels to normal i 91

e with an . T otential for dates is

&
very high in the health field, one wh[ 'ncreas&aemoglobin levels in the
xidant

blood. Dates are a go of antioxi s'and}bre and are high in mineral
’ ¢ &

vitamins which can bwy elr:\mh: forggn of haemoglobin. Many studies

show that datesyhavesthe p inc&%éé haemoglobin levels (Onuh et al.,
|
¢
2012; Zen et %13; dels tt./(?
A7 N . .
therapy% ia alongside,iron ts. Iron is an essential microelement for the
Y-

bodms substance is partic y needed in haemopoiesis (blood formation).
o

&on Is contained in haemoglobin, a protein molecule that transports oxygen
:in blood to the cells that need it to convert glucose, fat and protein into energy.
ates are fruits that contain iron, protein, carbohydrates and fats that can increase

haemoglobin levels and thus prevent anaemia (Dahlan et al., 2021). Heme is the

I., 2014), so they can be used as supportive
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active site in peroxidases activities, the enzymes involved in protecting cells from
oxidative damage by reducing peroxides to water and microbicidal hypochlorit?v

granulocytes. Iron is distributed in haemoglobin, ferritin and transferrin@}z
Babitt, 2017). A
Iron metabolism is unlike other metals; it differs from %Cbolism of

other metals in that there is no physiological mechanism fowﬂvexcretion and

nearly 90 % of daily iron requirements are derived fro o@?urce,

namely the breakdown of circulating red blood cells. However, there reguly-

_ " _ o)

iron losses, which include mandatory losses in sh of the cells (skin, i t@nal,
0 4

urinary and respiratory) and menstrual blood Iow iIdbe@‘lg age.

To maintain iron balance, the sum of thee lo pl neeggg?or growth

in infants, children and adolescentsm req% urT\Qregnancy and
lactation must be supplied throu;;ﬁe ’iet.nT-;’e d)%las of dietary iron:
I t

- - - “ -
non-haem iron, which is found\ h plant.foods and é&al tissues, and haem

iron, which comes from haa?gobin;\nd gloé.h@’m foods of animal origin.
!

Heme iron is estimated to contributg®10- /a‘o.{<t/otal iron intake in meat-eating

populations but c@ount ‘or >40% of t@ngested iron due to its higher and

=

3

)

N
more consist rption (esti }ttd ét'().'l.s-35%). Non-haem iron is generally
absorbed rep mya haem-iron. All non-haem iron from the diet that
iron irQhe digestive tract is absorbed at the same rate,

:
enters : E%;}mon poo

>4
nds on the balance een absorption inhibitors and enhancers and the

er
‘étus of the individual. However, it is important to note that not all fortified

0!1 enters the common pool.
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5.5 Implication of Study

Numerous components in a healthy diet help to boost iron absorption'&t
human body. There are many studies that convincingly show the dose- mnt
effect of native or added ascorbic acid on iron absorption. The enhancing effect is
largely due to ascorbic acid's ability to reduce iron(lll) to ironwi,mo to its
potential to chelate iron. Ascorbic acid overcomes the ned?!effects of all
inhibitors on iron absorption, which include, calcium phenol ,lohytae and
proteins in dairy products, and increases the absorptign of both f tiM
iron. In fruits and vegetables, the absorption-enh%ﬁect
often offset by the inhibitory effect of ponphenRﬂco 4

absorption enhancer in vegetarian diets, QN absorpti
vegan meals can best be optimisedm in%)'s

vegetables. This study implies the4mportance ek’ mg@,{ ral supplementary
(7]
to fight against anaemia in huk A<$
N
The improved (lli;it‘ of iroyelpa@d goat milk feeds may be
boh

mati

3

>

o '3

due to manynutritio@t s.l \h'IO\ r y%r s, minerals, vitamins and fibre,
n

date palm can idere ideal fcc@.providing a wide range of essential
|

be'c
: : ¢ :
nutrients wit Nhe Ith benefifs. date palm contains large amounts of

carbohy%% the jﬂr of're uci@sugars, namely glucose and fructose, which
a

4

are eas orbed during digestion and provide immediate energy. Dietary fibre

N
;M satiety and has a laxative effect and can thus prevent gastrointestinal
d

ers. Date palm also contains minerals such as magnesium, calcium, iron and

QIC, which are important for optimal growth and maintenance of the human body.

Date palms are rich in ascorbic acid, which improves iron absorption by reducing
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iron(111) (Fe3+) to iron(ll) (Fe2+). Ascorbic acid is also able to chelate iron and
stimulate ferritin synthesis. In addition, date palm fruit is rich in phytochemiT
such as, phenolic acids, phytosterols, carotenoids, flavonoids, sterols and@gs :
which may have health benefits when taken as an alternative medicine ﬁ!&art of
the daily diet. Identification and quantification of different%Classes of

phytochemicals as well as pharmacological studies (in vitrg an vivo) have

izcon'umption IS
ity, a i-c'an.qe¢tivity

®
antibacterial activity and protective effect against toxi Goat's milk, an ﬁe_@r

shown that date palm has therapeutic effects on health

associated with antifungal activity, anti-inflammatory a

hand, contains a higher amount of soluble proteins such as BlTa 0 bul@rum

albumin and a- lactoalbumin, which promote,iron, absorgti 'thes@;testine.

Goat's milk also contains a high conte\%ﬁum-cha

form of saturated fatty acids with (gj:arbon at ar 'éasily absorbed by

N,
intestinal cells and contribute %Y and’ mor ici&@igestion. MCTs are

rapidly hydrolysed and conx&rt}'b er]r ess fataccumulation. It increases

the synthesis of protei% leadi

toi re:ised@asorption of nutrients.
'3
Diﬁerent@bto ir*prov the b@ilability of iron from plant-based

>

/.

&
@)
complementar, M,t ough }rhat&) gradation of phytic acid and through

increased tior:);?c bicé\' -rich fruits and vegetables, should be
analy wdapte todocal requ'izements. Also, it is advisable to assess whether
: § N

ds with a high iron?:;?tent and high bioavailability to the diet might be

ad%
%ial. Oral iron supplements, although effective in restoring iron levels in ID

01 IDA patients, are poorly tolerated by a large proportion of patients, including

inflammatory bowel disease patients. Their frequent gastrointestinal side effects
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can lead to treatment non-adherence and delayed restoration of iron levels, leading
to inflammation in the gastrointestinal tract. However, the mechanism by th
oral iron supplements cause these adverse gastrointestinal effects is L@n
(Bloor et al., 2021). The search for alternatives and substitutes may he dress

iron deficiency in patients and target groups such as infants, childrenWregnant

women. \,

Y-
N S invo@(g side
e ini geﬁorts to

ecti@ methods and
AN
stgQ ist comes up with

the idea of disease preventiorgk h foods,or plant b and healthy lifestyle.
: N

The release of the WHO nal Medicime' Str 2002-2005 also plays a
N
a

major role in the significant advancesf ¢h<r£garding the effect of traditional

-

and complementary medicine l‘)rodu t on@nh (WHO, 2013). This highlight

Ny
attracts many Mher ih% ’opinq'gnuntries to get involves in this sector

f&dechnology sectors. Traditional and

supported evelopme
. £ Q o . .
compl medicine sector Row plays a significant role in the economic
N

de& nt of a number of c&garies (WHO, 2013). Dates have gained popularity

%wt years due to their multiple health benefits; as a result, numerous in vitro

w

animal studies, as well as the identification and quantification of several classes

of phytochemicals, are being conducted worldwide (Vayalil, 2012). The high value
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of nutritional in goat milk has also drawn attention to its use as a crucial component

of human nutrition, according to Clark & Garca (2017).

5.6 Limitation and future of the study

Yv
R
O
N

There is a limitation in the human study. The iron content in 5 of Ajwa date

100fhg found in

25 Mlk\ﬁ.

currently unknown. Besides that, there is no compati etween grou ft’eaﬁ%?nt

aﬂé eer@ggp of

treatment should be analyse. There is o 12 subje eacl"%)up It is

palm and 250 ml goat milk is not equal to the standard am

ferrous fumarate. The specific iron content in 5 Ajwa dates

in this current study, therefore in future studles m

considered a bit small for comprehensive IS of the p mete|O\s the number
of subjects increases, the great o%ﬂ
findings. While larger sample Si %

effort, contribute to the robu nd
future studies should ain'%Y: th

\

O
=

d validity of the

I’E:&Q%S-, resources, cost and

rch outcomes. Therefore,

gofcs(?e:cts to ensure comprehensive

analysis of the para t |

§
A conﬁﬂ\ft clirr ?uldy@ras in the challenge of controlling human

subjects' di &H’olts F ns@tlon The study relied on the monitoring of
partic |p od diaries, WhICh(‘)t duces a level of uncertainty due to potential

N
in Mes and variations in reporting. In future investigations, a more rigorous
%ach could involve daily analysis of participants' food intake. This longitudinal
Q sment would allow for a comprehensive understanding of how daily dietary

patterns influence iron absorption. This would likely results in more accurate into the

K,
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effects of the date and goat milk in conjunction on iron absorption, as it would

encompass a broader spectrum of real dietary habits and their potential impact onT

observed outcomes. (\:
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5.7 Recommendation and suggestions

There is an urgent need for effective strategies to overcome iron defl%
the most prevalent micronutrient deficiency in the world, particularly forse ns
and young children in underdeveloped nations. It is important to assess the efficacy

and efficiency of various strategies under realistic circumst% order to

increase the iron content and bioavailability of iron in cowamntary meals
through food fortification and dietary habits. Tradii!EahfooWation
programmes are not an option because many setti for*hewborns ybung—-

ettings
N
_ N ot | &
children do not have access to industrially manu ed foods. /It i eces‘?iy to
0 4

M emen@y’ foods
ytic Qé\and adjust

investigate novel strategies, such as the potential rti
at the household level. To counteract the |€N i
them to local conditions, it is alsom anlt&i

breakdown phytic acid in compl;&@/ f%o%

consumption of foods high in4ascorbic acid™ln or erqtc@,p ove the iron status of
infants and children, it is new to assess the'role %}nimal products in the diet,
particularly whether smason% ﬁ)j&leiﬁat may be incorporated into
plant-based diets.,&\ Q Q/%(J

NS
To pr&yx d manag dbm& d iron deficiency anaemia, the World
Health% tion QN Mx es@\tombination of four fundamental strategies:

iron supplementation, adequat@)nu rition education, food fortification with iron

N
c Nds, and control of parasitic and viral illnesses. Regular intake of date fruits
c%el

'gateQ potential to
A

om-grain and to enhance

p control IDA considering the prevalence of the disease and the impact that

Qtrition education has on IDA prevention and management. Dates, a fruit with the

scientific name Phoenix dactylifera, are one of the fruits consumed by humans and
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have a significant nutritional value. Dates provide 314 calories per 100 g. Ten
minerals are discovered, including selenium, copper, potassium, and magnesixT
100 g of dates can provide more than 15% of the daily required amount@!
minerals. Dates also provide 0.3 to 10.4 mg of iron per 100 g. Thus, tm;@ gets
all the iron it needs each day from a few dates. Vitamin C contain in s also can
improve iron absorption. At a certain stage of development, dates one of the

'znallr, according

ipening, Tipe , and

few foods that are both high in potassium and low in sugar.

to Swider et al. (2020), there are five stages of date

Y

maturation: Hababauk, Kimri, Khalal, Rutab, and%Datef its a 4/@

in the market with a variety of products. T%p' du@ e ver%%alth
led dat

esyda rup q@gi.ce, date
oils, date fibre concentrates and datew :aea There ar ng@‘the ripening

stage of dates at different stages of@j&sugar p %ft )@*Khalal stage, the
N

fruit becomes high in sugar, and.%amaf%tage frui ws a sharp increase
&
oist

ure"\éntent. In the first stages

in sucrose content and a dr. mec]a %
of growth, the sucrose%txceed the ucbs@d fructose content, and then

benefits. These products include, date pastendri

4 2
the conversion of suékose into T \Saq arid <<'g’]ins until the sucrose content is
less than 5% in the tamar s hafa(é‘gandhu, 2022). Therefore, dates can
|
¢
be recommen% a snack fo iﬂrec} th iron deficiency.

% NN
" > |
inistration ofiiron Wplements is the most widely used method of

N
trea{ emia. The iron tangt%dministration programme, which starts after the

‘%mester of pregnancy, has been used in many developing countries. However,

0 positive effects fall far short of expectations and the programme is considered

unsuccessful because women hardly comply the intake of iron tablets.
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Gastrointestinal side effects have generally led to poor compliance of women to
take iron tablets. The most common complaints after taking iron tablets are nauT
and constipation. This condition is made worse when they are taken by e

women, as the body adjusts to the pregnancy hormone. Women who rﬂNt had
bowel problems in the past may suffer from constipation in early prew, while
women who have suffered from constipation in the past ma%\wmre severe

symptoms during pregnancy due to taking iron tablets.

VEF, pregnancy is a

short period of time to treat pre-existing anaemia. T

deficiency should be done in the teenage years or b

absorbed from foods and beverages. Dates are ai

are commonly consumed and preferred byahe\l\} limsco nity. @E are the

best source of dietary fibre. High fib ption n y r@%s the risk of
constipation but also improves iron tlon M et @818) reported that
100 g of dates contain 6.4 to 1 ary re, i dmg@4 g of soluble fibre,
5.76 g of insoluble fibre an SNOtot solu |etary fibres play a very
important role in the h dt e body from many diseases,
such as diverticular eases ar] ancer. mcreasmg the weight of faeces

@

and having a a ive fect NS
} (.z
J’
Th rese Dy m tlon can be diverted to exploring the

estim Ievel | ntf ulas Also, the study can include into clinical
etter comparison w“t%’(/arlous other parameters involving actual patient
s. The most common cause of anaemia in admitted patients is anaemia of

Oonlc disease (ACD). It can be difficult to assess the prevalence rate of this

disease because it is frequently confused with IDA and is usually a diagnosis of
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exclusion. Age-related increases in the prevalence of ACD are known to occur;
77% of older adults with undetermined causes of anaemia are affected, Whv..
indicates to a multifactorial aetiology. ACD occurs in patients whose@t
disease causes an active immunological/inflammatory response H&xg in
decreased iron uptake at various sites, but not in patients whose ase or its
treatment directly causes anaemia, as is the case with some malig ies and the

i@iseises that are

iaisusu erved.

use of cytotoxic drugs. In patients diagnosed with other
not necessarily purely inflammatory, mild to moderate a 4
It occurs in various disease states such as maligna chronic inf tpr&%
autoimmune diseases. Differentiating between i cienc 1a (Q/Rfand
anaemia of chronic disease/inflammatory a n&i(: /A\n be difficult. IDA
is an anaemia caused by low iron stor@zody, wh D/@‘% a functional
anaemia caused by impaired eryt@esis du Ngea §‘K5‘bch as infections,

- - - \
autoimmune diseases, cancer a rganq‘allu fter mplete blood count

indicating anaemia, testin me and ACD/AI includes

determination of ser% in, i I ing capacity, and soluble

transferrin receptor. thropmf aresult of the actions of several
pro- and anti-inflammato rmones. Ferroportin regulates iron
¢
release from t stinal mucesa marrow macrophages.
% S\
N V)" '3
A S’
N

d
N
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5.8 Conclusion

Findings supports the hypothesis that date palm and goat milk is bean

in iron deficiency anaemia. Mixture of dates and goat milk proved to in e 1ron
bioavailability in vitro. Inclusion of date palm and goat milk is recommendedin the
diet of mild iron deficiency anaemia people as it can improve t% atological

parameters as well as the iron store. High nutritional valu in?!lpalm and goat

milk play arole in increasing the haemoglobin and ferritin i

that goat’s milk does not interfere with iron absorption as compared to S""“Y'
_ )
But both date palm and goat milk cannot be us otally replacéithe tandard
’ % 5

treatment involving oral iron supplements. ? v \ Y.
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