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Nutritional composition of Ajwa date

¢ PERMULABISON. BHD. e

contributing to nature and environment professionally

CERTIFICATE OF ANALYSIS

REG. NO. : PLE-006546-00000643-17 PAGE 01 OF 02
COMPANY NAME : FACULTY OF MEDICINE AND HEALTH SCIENCES (USIM)

ATTENTION TO : MS NURUL NADIAH BINTI MAD ZAHIR
SAMPLE DESCRIPTION : One (1) no. of Ajwa Date Palm
RECEIVED DATE : 13 January 2017 p
REPORTED DATE = 21 January 2007 SENIOR CHEMIST(M ML)
On analysic of the sumple(s) submitied, the resul(s) obtained as follaws: FKM. No. M/3310/5471/08/1 |
NO | PARAMETER METHOD UNIT RESULT
REF. NO.
1 GLUCOSE In-house No, FHO®{Based om HPLC) | g/100g 316
2 SUCROSE In-houss No. FHOB(Based on HPLC) | g/100g ND (<0.50)
3 GALACTOSE In-house No. FHOB(Based an HPLC) | 2/100g ND (<0.50)
4 FRUCTOSE In-howse No. FHO8(Based on HPLC) #100g 295
5 LACTOSE In-house No. FI08(Based o0 HPLO) [ g/100g ND (<0.50)
6 MALTOSE In-house No. FHOR{Based oa HPLC) | p/i00g ND (<0.50)
7 IRON as Fe US EPA 60108 (1996) (ICP-OES) ma/kg 10.7
aad AOAC 975.03
] MANGANESE as Mn US EPA 60108 (1996) (ICP-OES) mpkg 523
wnd AOAC 975.03
2 Z2INC as Zn LIS EPA 6D10B (1996) (ICP-OES) mgke 239
and AOAC 975,03
10 |COPPER s Cu US EPA €010B (1996) (ICP-OES) mg/kg ND (<0.10)
aed AOAC 975.03
1l [CALCIUM as Ca US EPA 60108 (1996) (ICP-OES) mgky 536
and AOAC 975.03
12 | MAGNESIUM as Mg US EPA 60108 (1996) (ICP-OES) mpke 418
and AOAC 975,03
I\:hllu- »

P outside the scope of SAMM accreditation. This repart shall not be reproduced except in lull and prior approval of PERMULAB SDN BHD.
Address: A-G-16, Merchant Square@Tropicana, Jalan Tropicana Selatan 1, PJU3, 47410 Petaling Jaya, Selangor, Malaysia
Tel: 03-78830068 | Fax: 03-78830065 | Email: info@permulab.com.my | Website: www.permulab.com.my
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___NEXT STOR.,
analgsls

CERTIFICATE OF ANALYSIS

REG. NO. : PLF-006546-00000643-17

PAGE 02 OF 02
COMPANY NAME : FACULTY OF MEDICINE AND HEALTH SCIENCES (USIM)
NO  |PARAMETER METHOD UNIT RESULT
REF. NO.
13 VITAMIN C/ VITAMIN C as L-ASCORBIC ACID In-house No, FHO2(Based on mg/100g 9.80
Vitnmin Anslysis for Food & Health
Scaence, Ronald R, Bitenmiller 7,
W.0, Landen, Jr. 1999) {(HPLC)
NOTE:
1. < - Less Than The Minimwm Detoction Limit Reported; ND - Not Detected
METHOD REFERENCE(S):
1. Official Methods of Asalysis of AOAC, 16th Editian (1995)
2. High Perfi Liquad Ch

iy (HPLCY; (3) US Envirommental Protectioa Agency Method (EPA) Revisson 2, 1996,

L |

MR. KOK'SING CHUAN M YEE
SENIQR CHEMIST (M.M.LC.) SENIOR CHEMIST(M.M.1.C)
TKMINO.M/3227/5250/08/11 TKM NO. M/3310/5471/08/11

Opinion and interpeetatian expressed herein are cutside the scope of SAMM accreditation. This repart shall not be reproduced except In full and prior approval of PERMULAB SON BMD.
Address: A-G-16, Merchant Square@Tropicana, Jalan Tropicana Selatan 1, PJU3, 47410 Petaling Jaya, Selangor, Malaysia
Tel: 03-78830068 | Fax: 03-78830065 | Email: info@permulab.com.my | Website: www.permulab.com.my
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Nutritional composition of goat milk

NEXT STOP .
Analysis

CERTIFICATE OF ANALYSIS
REG. NO, : PLF-006546-00000644-17 PAGE 01 OF 02
COMPANY NAME : FACULTY OF MEDICINE AND HEALTH SCIENCES (USIM)
ATTENTION TO © MSNURUL AZWA / MS NURUL NADIAH BINTI MAD ZAHIR
SAMPLE DESCRIPTION : One (1) no, of Goar Milk
RECEIVED DATE + 13 January 2017 '-r
REPORTED DATE SENIOR CTE IST(M‘.M.I,C )
On analysis of the ssmnple(s) submitied, the resali(s) obtuined s follows: TKM. No. M/3310/5471/08/11
NO | PARAMETER METHOD UNIT RESULT
REF. NO,
1 GLUCDSE In-hoase No. PHOS(Based on HPLC) | g/100ml ND (<0.50)
2 SUCROSE In-bouse No. FHOR(Based on HPLC) | g/100ml ND (<0.50)
3 GALACTOSE In-house No. FHO8(Based oo HPLC) | g/100md ND (<0.50)
a FRUCTOSE In-house No. FHOS(Based os HPLC) | 2/100mi ND (<0.50)
5 LACTOSE In-house No. FHO&(Based s HPLC) | /1000 3.38
6 MALTOSE In-house No. FHOR(Based on HPLC) | /100m] ND (<0.50)
7 CALCIUMY KALSIUM as Ca US EPA 60108 (1996} (ICP-OES) | mg/100ml .2
and AOAC 975,03
8 IRON as Fe US EPA 60108 (1996} (ICP.OES) mgil 0.90
nd AOAC 975.03
9 MAGNESTUM! MAGNESTUM s Mg US EPA 60108 (1996) (ICP-OFS) | mg/100m 10.0
and ADAC 975.03
10 | MANGANESE as Mn US EPA 60108 (1996) (ICP-OES) gl ND (<0.10)
and AOAC 975,03
1 |ZINCasZn US EPA 60108 {1996) (ICP-OES) mg/L 0.99
and ADAC 97503
12 | COPPER & Cu US EPA 60108 {1996) (ICP-OES) myL ND {<0.10)
and AOAC 975.03

Oginion and nterpretation expressed herein are cutside the scope of SAMM accreditation. This repart shall not be reproduced except in full and peior appraval of PERMULAS SDN BHO.
Address: A-G-16, Merchant Square@Tropicana, Jalan Tropicana Selatan 1, PJU3, 47410 Petaling Jaya, Selangor, Malaysia
Tel: 03-78830068 | Fax: 03-78830065 | Email: info@permulab.com.my | Website: www.permulab.com.my
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contributing to nature and'@nvironment professionally i

PERMUL'ABESDN. BHD. 3=
0

CO.ND. 39

CERTIFICATE OF ANALYSIS

REG. NO. : PLF-D06546-00000644-17 PAGE 02 OF 02
COMPANY NAME : FACULTY OF MEDICINE AND HEALTH SCIENCES (USIM)

NO  [PARAMETER METHOD UNIT RESULT
REF, NO,
13 VITAMIN C/ VITAMIN C as L-ASCORBIC ACID In-house No. FHO2(Based on g/ 100ml ND (<0.10)
Vitamin Analysis for Food & Healih

Scimee, Rosald R, Eltenmiller 7,
W.0. Landen, Jr. 1999) (HFLC)

NOTE:

1< - Less Than The Mi jon Limh R d: ND - Not Detected
METIIOD REFERENCE(S):

1. OfMcial Methacs of Analysis of AQAC, [6th Edition (1995)

2. High ¥ Ligusd Ct iy (HPLC)

3. U.S Environmental Protection Agency Method (EPA) Rovision 2, 1996,
4, Vitansin Anslysis For Food & Health Science. Ronald R. Eiteamiller 7 W.0 Landen, Jr.1999

-~ <

KOK SING CHUAN MS YEE
SE.N R CHEMIST (M.M.LC.) SENIOR CHEMIST(M.M.1.C)
NO.M/3227/5250/08/11 TKM NO. M/3310/S471/08/11

Opinion and interpretation expressed herein are outside the scope of SAMM accreditation, This report shall not be repeoduced except in full and peior approval of PERMULAB SDIN BHD.
Address: A-G-16, Merchant Square@Tropicana, Jalan Tropicana Selatan 1, PJU3, 47410 Petaling Jaya, Selangor, Malaysia
Tel: 03-78830068 | Fax: 03-78830065 | Email: info@permulab.com.my | Website: www.permulab.com.my
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Full Blood Count (FBC)

PATHLAB

an Kesihatan Healthcare 21

Qﬁjuyesw
i ParnLas % PATHOLOGY & CLINICAL LABORATORY (M) SDN BHD (s7sss:)

HQ: 87-91, JLN S8S25/2, 47301 PETALING JAYA, SELANGOR
TEL:0378098188 FAX:0378038022

(050 sc“dl
QREE s ASSOCIATE: PATHOLOGY AND CLINICAL LABORATORY PTE. LTD. (SINGAPORE)
PATHLAB NO: 23437915 PAGE: i i

PATIENT: ANAEMIC 1B
IC NO: #23437915

) AGE: COLL: 19/04/17 18:32
( ) = SEX: REGD: 19/04/17 18:32
BRANCH ID: 3022462 REF.NO: PRNT: 19/04/17 20:09

CLINIC REFERED PATIENT
visit us at www.pathlab.com.my

** FINAL REPORT **

TEST NAME RESULT UNIT REFERENCE RANGE

cC: USIM

CBC-COMPLETE BLOOD COUNT .....

RBC FANI(B2¢ 4.0 X10%12/L

HAEMOGLOBIN IMAL % 6.3 G/DL

PCV Z1 M FR AL 19 %

MCV T E IR B 49 FL

MCH T MM @E 16 PG

MCHC THALMRMETR AR 33 G/DL

PLATELET COUNT I /AR 5967 X10%9/L
COMMENT: PLATELETS ARE FALSELY ELEVATED DUE TO RED CELL CHANGES.

WBC [ 1M 3R 10.8 X10%9/L

DIFFERENTIAL COUNT aua..

NEUTROPHIL Z A% (R 18 %

LYMPHOCYTE e R 80 %

MONOCYTE HLAZ iR 2 5

EOSINOPHIL g AP AT 1M sk 0 5

BASOPHIL A0 g L 1 1 TR 0 o

ATYPICAL LYMPHOCYTE 0 %

® This is a computer generated report. No signature is required ®

SPEED, ACCURACY & RELIABILITY ASSURED

*% END OF REPORT **

BRANCHES IN: + ALOR SETAR + SG PETANI » PENANG + BUTTERWORTH + BKT MERTAJAM + TAIPING * SITIAWAN + IPOH * TELUK INTAN + KUALA LUMPUR + GENTING KLANG + BANGSAR + PANDAN INDAH + O.U.G + KEPONG + AMPANG
+ SERI KEMBANGAN * DAMANSARA UTAMA + KLANG + BKT TINGGI KLANG + KAJANG + PUCHONG + USJ TAIPAN + SEREMBAN + CMH SEREMBAN + MELAKA + MUAR + BATU PAHAT + SEGAMAT + KLUANG + JOHOR BAHRU + WISMA MARIA
+ NUSA BESTARI + TMN JOHOR JAYA + KUANTAN JLN STADIUM + KUANTAN JLIN ALOR AKAR + MENTAKAB + KUALA TERENGGANU + KOTA BAHRU + KUCHING + KUCHING TABUAN HEIGHT + SIBU + SIBU PAHLAWAN + MIRI + BINTULU

+ SANDAKAN + KOTA KINABALU + KENINGAU + LAHAD DATU + TAWAU
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Iron Profile

Penjagaan

QﬂJHYB$

PATHOLOGY & CLINICAL LABORATORY (M) SDN BHD (s73s3-x)

%
™

HQ: 87-91, JLN SS25/2, 47301 PETALING JAYA, SELANGOR
S TEL:0378098188 FAX:0378038022

<, “
o, <
05 sC®

ONCE A YEAR

ASSOCIATE: PATHOLOGY AND CLINICAL LABORATORY PTE. LTD. (SINGAPORE)

PATHLAB NO: 23437904 PAGE: 1
PATIENT: ANAEMIC (IB)

IC NO: #23437904

' AGE: COLL: 19/04/17 18:24
( ) = SEX: REGD: 19/04/17 18:24
BRANCH ID: 3022462 REF.NO: PRNT: 19/04/17 20:19

CLINIC REFERED PATIENT
visit us at www.pathlab.com.my

*% FINAL REPORT **

CC: USIM

IP-IRON PROFILE

SERUM IRON 1.4 UMOL/L

TIBC 43 L UMOL/L 50-72
% TRANSFERRIN SATURATION 3 L % 20-55
FERRITIN <1 NG/ML

*% END OF REPORT **

‘ ® This is a computer generated report. No signature is required ®

\ SPEED, ACCURACY & RELIABILITY ASSURED

BRANCHES IN: - ALOR SETAR + SG PETANI + PENANG + BUTTERWORTH » BKT MERTAJAM + TAIPING + SITIAWAN + IPOH + TELUK INTAN + KUALA LUMPUR + GENTING KLANG + BANGSAR + PANDAN INDAH + O.U.G + KEPONG « AMPANG
+ SERI KEMBANGAN + DAMANSARA UTAMA + KLANG + BKT TINGG! KLANG + KAJANG + PUCHONG + USJ TAIPAN + SEREMBAN + CMH SEREMBAN + MELAKA + MUAR » BATU PAHAT + SEGAMAT + KLUANG + JOHOR BAHRU + WISMA MARIA

+ NUSA BESTARI - TMN JOHOR JAYA + KUANTAN JLN STADIUM + KUANTAN JLN ALOR AKAR + MENTAKAB + KUALA TERENGGANU + KOTA BAHRU + KUCHING + KUCHING TABUAN HEIGHT - SIBU - SIBU PAHLAWAN * MIRI + BINTULU
+ SANDAKAN + KOTA KINABALU + KENINGAU + LAHAD DATU - TAWAU
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ORIGINAL ARTICLE

Date Palm and Goat Milk Improve Haematological Parameters
and Availability of Functional Iron in Iron Deficient Rats

Murainna Abd Majid, Zuriani Zainol, Mor Aripin Shamaan, Mazefah Abd Hamid, Muruliza Roslan, Noor
Fadzilah Zulkifli

Faculty of Medicine and Health Sciences, Universiti Sains Islam Malaysia, Level 13, Menara B, Perziaran MFA), 55100 Fandan
Indah, Malaysia

ABSTRACT

Introduction: Iron deficiency anaemia (IDA) is endemic especially in the under-developed and developing countries
and is a major public health concern. Improving nutrition is one of the ways to alleviate this condition. Consumption
of locally available and affordable food such az date palm and goat milk which are rich in iron is one of the ways
to avercome IDA. Thiz study iz aimed at evaluating the effect of date palm and goat milk zupplementation on hae-
matological parameters and iron bicavailability in 1DA rats. Methods: 24 male Wistar rats were randomly divided
inte normal control and IDA group. The nomal contral was fed with normal diet and water ad libitum while the
IDA group were fed on iron-deficient diet for two weeks to induce iron deficiency. The IDA ratz were further divided
into subgroups; each being supplemented with date palm, goat milk, a combination of date palm and goat milk,
and ferrous fumarate as positive control. Blood were collected after 28 days for haematological parameters and iron
profile determination. Iron bioavailability was azsessed using the haemoglobin regeneration efficiency (HRE) index.
Data was analysed by Student T Test and ANOWVA using 5P55 23.0 software with p value = 0.05 considered as sta-
tistically significant. Results: Supplementation of date palm and goat milk for 28 days significantly improved Hb,
REBC, PCV, MCV, MCH, serum iron and transferrin zaturation (p=0.05} in all treatment groupz compared to normal
cantrol. The iron bioavailability of date palm and goat milk supplemented rats was similar to that of the positive
control. Conclusion: Supplementation of date palm and goat milk in 1DA rats improves haematological parameters

and iron bioavailability.

Keywords: Date palm, Goat milk, Iron bicavailability, Iron deficiency anaemia, Rats
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INTRODUCTION

Iron  deficiency anaemia (DA} is a pathological
condition in which the decreazed level of total body
iron is accompanied with anaemia. The reported
prevalence of IDA in Malaysia iz approximately 32%
in preschool children, 20% in non-pregnant women
at child bearing age and 27% in pregnant women
(1). As symptoms of IDA can be subclinical, many
patients were left undiagnosed. Weakness, fatigue,
poor concentration and work performances are among
common subtle symptoms aszociated with IDA due to
the low oxygen bioavailability in body tissues (2). IDA
is caused by either poor intake of dietary iron or poor
dietary iron bisavailability_ lron bioavailability iz defined
az the fraction of ingested iron that iz abzorbed and
subsequently utilized for normal phyziological functions
(3). Total iron bioavailability iz the extent to which
heme and non-heme iron iz absorbed from the diet and

Mal | Med Health 5ci 16(3): 52-59, Sapt 2020

used for normal body functionz. Heme iron absarption
is more constant and uniform (>40%] than non-heme
iron. Iron absorption relies on the balance between
abzorption enhancers, inhibitors and the individual
body iren status (4). Ascorbic acid and animal tissues are
among enhancers of iron absorption while palyphenaol,
calcium and phytic acid are inhibitors of non-heme
iron absorption (5). Currently, 1DA is endemic globally
due to malnutrition and poor nutrition. Besides the iron
content in the food, iron bicavailability in a food alzo
plays important role in the management of IDA.

Date palm fruit (Phoenix dactyliferal is one of the oldest
plant foods having numerous nutritional, environmental,
economic, and ornamental benefits. Approximately
5000 date palm wvarieties are grown in different regions
of the warld (6). Date palm is a high energy food with
its sugar content varying between 33.2 to 74.3% in the
form of digestible sugars such a:z gluco:e, fructoze, and
sucroze. It is alto compozed of protein, dietary fibre,
minerals, essential amino acid and a low level of fat.
Other components include vitamins (A, B1, B2, B3, and
C), carotenoids, and flavonoids (7). Mumerous nutritional
benefits make it a suitable choice as a supplement for
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maintaining overall wellbeing. Date palm poszeszes
anti-anaemic properties attributable to the high level of
iron and vitamin C. It containz approximately 0.15 - 0.5
mig100g of iron (8,9} and 2.4 - 17.5mg/1 00g of ascorbic
acid (10} Vitamin C alzo khown as ascorbic acid acts az
reductant and cofactor in iron haesmeostasis. It enhances
the abzorption of nonheme iron in the zmall intestine,
stimulates the synthesis of ferritin, inhibits lyvsozomal
ferritin degradation and reduces cellular iron efflux.
Recent evidence also indicates that azcorbate is a novel
modulator in the tranzferrin iron uptake pathway that
provides iron for cellular demands and ervthropoiesiz
under physiological condition (11). Ascorbic acid has
been reported to enhance the abzorption of non-heme
iran, thus improving the anaemia ztatus (12). As iron is
vital in erythropoiesis, the consumption of date palm
may assist in alleviating IDA. Numerous studies had
shown that date palm consumption iz able to increaze
haematological parameters in anaemic subjects (13,14).

Goats are among the earliest domesticated animals,
being utilized as a source of food, clothing and building
materialz. Mearly all goat milk production come from
Capra hircus species. On average, goat milk contains
13.2% total zolids, made up of 4.5% fat, 3.6% protein,
4.3% lactoze and 0.8% minerals (15). Coat milk was
reported to produce a greater nutritive use of iron when
compared to cow’s milk (16] . Milk and other dairy
products from the cow which are rich in calcium are
known to interfere with iron absorption (17). Studies
had shown that although the iron content of goat milk
and cow's milk are similar, with approximately 0.05mg
for every 100g, the iron bicavailability of goat milk was
much greater than cow’s milk (18). Mareaver, compared
with cow's milk, goat milk has better digestibility,
alkalinity, buffering capacity and overall dietary
characteristiczs. Goat milk haz smaller fat globulez and
greater proportion of medium-chain triglycerides (MCT),
making it more digestible and easily absorbed in the
zmall intestine (15). Geoat milk has low level of asl-
casein that causes allergenicity in milk (19) and other
studies have revealed that it possesses antibacterial,
immunomodulatory and antihypertensive activities (20).
Food bazed approaches reprezent the most desirable and
susztainable way in preventing malnutrition worldwide.
Due to itz excellent nutritional content, both date palm
and goat milk has potential as alternatives in managing
IDA. Thus, the purpoze of thiz study iz to investigate
iron bioavailability in date palm and goat milk and their
effect on haematological parameters and iron profile in
rats induced with IDA.

MATERIALS AND METHODS
Date palm fruit (Phoenix dactylifera L, Ajwa var.) and

fresh goat milk (Capra aegagrus hircus, Saanen breed)
were purchased from a local supplier.

Mutritional Analysis

The Ajwa dates and goat milk were zent to Permulab
5dn. Bhd., Petaling Jaya, Selangor for nutritional analysiz
using High Performance Liquid Chromatography (HPLC)
and Inductively Coupled Plasma Emizsion Spectrometry
(ICP-OES).

Preparation of Ajwa date and goat milk

Phoenix dactyliferaraw solution was prepared according
to method by Al-Carawi ef al,(21), by homogenising
dried date palm flesh with distilled water (1/3, wivi
using a domestic hand blender. The prepared date palm
solution and goat milk were stored at -4°C and -20°C
respectively, before use.

Experimental animal

A total of 24 male Wistar rats at 4 weeks of age were
purchazed from Animal Houze, Univerziti Kebangsaan
Malaysia, Kuala Lumpur. The rats were housed in
standard rat cages in an ambient condition with
ternperature of 25°C, and humidity of 60-70%, in a 12
light'12 dark cycle. The rats were given rodent pellet
and distilled water ad libitum. After acclimatization for
7 days, the rats were randomly divided into 2 groups.
Marmal contrel group (n=4) were given the ordinary
rat pellet throughout the study whereas the IDA model
group (n=20) were given iron deficient pellet (Zmg'kg)
{Harlan, USA) and distilled water ad fibvtum for two
weeks to induce iron deficiency. Haemoglobin (Hbi
levels were monitored weekly and IDA was confirmed
when Hb values is less than 11.5 g/dL (22). The Hb level
was measured using DiaSpect Hemoglobin TM Analyzer
(DiaSpect, Germany). The IDA model group with similar
bazeline Hb values were divided randomly into 5 groups
(n=4 each groupl. They were zupplemented with one
of these protocol; iron tablet of 20.5mgkg az ferrous
fumarate tablet (Hovid, Malaysia) which acts as positive
contral, date palm (4300mgtg) (DP), goat milk (25 7ml/
kgl (M), and combination of date palm and goat milk
(4300mg'kg and 25.7mlfkg fresh goat milk) (DM]. The
negative control group were given iron deficient pellet
without any supplement. The dozage waz calculated
bazed on Animal Equivalent Dosage (AED) formula (23).
The zupplement: were adminiztered every moming for
28 days by oral gavage. Blood sampling was collected
by lateral tail vein in the rats at the beginning of the study
and after 28 days for haematological parameters and
iron profile. The handling and use of these |aboratory
animals were approved by the Animal Research Ethics
Committee of Univerziti Sains lzlam Malaysia, Kuala
Lumpur (USIM/AEC/AUP2016).

Iron bioavailability

The iron bicavailability was calculated az haemoglobin
regeneration efficiency (HRE). It providez an estimate of
the percentage of ingested iron that iz absorbed. HRE
was calculated using thiz formula (24):
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[HRE %) = [Hb Fe Final - Hb Fe initial x 10:0]
Total Fe intake

Hb Fe iz derived from the formula below:
Hb Fe = BW x 0067 x Hb x 2.35

Hb Fe iz the total body haemoglobin iron (mg); Hb is the
conhcentration of hasmoglobin (g/dL); BW iz the body
weight (kgl; 0.067 refers to volume of blood (in litre) per
kilogram body weight (Lkgl; and 3.35 refers to weight of
iron {in mg) per gram haemoglobin (mg/gl.

Haematological and biochemical analysis

The collected blood was analysed for haematological
parameters wsing Sysmex XE — 2100 Automated
Hematology Analyser (Sysmex, Japan) while iron
profile was analysed by Advia 2400 Chemistry System

(Siemens, Germany).

Statistical analysis

The results obtained were expressed as mean = 5D.
All statistical analyses were performed using 5P55 23.0
software (5P35 Inc, Chicago, USA). Significant difference
pre and post treatment was determined using Student’s
T-Test while significant different between group was
determined by one-way analysiz of variance (ANOWA)
followed by Tukey Post Hoc test with p = 0.05 were
considered significantly different.

RESULTS

Chemical composition of Ajwa date and goat milk

The chemical composition of both Ajwa dates and goat
milk were shown in Table |. The dried date flesh contains
a high level of sugar at 31 6g glucose and 29 5g fructoze
per 100g, respectively. It also contains iron (10.7mg’
kgl. calcium (336mghkgl, magnesium [418mghkg),
manganese (53.23mg'kg) and 9.80mg of ascorbic acid.

Coat milk contained 3.38g per 100 mL lactoze while
glucoze and fructose were not prezent. Iron (0.09 mg per
100 mL), magnesium (0.10mg per 100 mL) and calcium
(72.2mg per 100 mL) were detected. Azcorbic acid and
manganeze, however, were not detected in goat milk.

Iron bicavailability

All treatment groups showed HRE ranging from 4.58%
to 5.58% and showed significant difference (p<0.05]
when compared to negative control. The negative
control group has sighificantly lower final haesmoglobin

iron content compared to other groups giving a high
HRE percentage of 21.7% (Table I11.

Haematological and biochemical analysis
The haematological parameters
analysis of rats after anaemic induction were shown
in Table 1ll. Decreazed level in Red Blood Cell (RBC)
count, Hb, Packed Cell Velume (PCV], serum iron and
transferrin saturation were cbserved in all treatment

and biochemical
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Tablae I: Chemical composition of Ajwa date and goat milk

Ingrediant Diats Palm Goat Milk
Sugars (g 100z} (g 100mL)
Glucoss 3160 ned
Fructosa 29.50 ned
Lactose nd 113
Minsral Img'kg) (g, 10GmlL)
Iron 1070 .09
Manganese 5213 ned
Zinc 229 0ag
Calcium e 712
MMagnazium 418 10
Vitarmin {mg/100g} (g, 100mILY
Azcorbic Acid 9.80 necl

nd: mck dwlmerined

Table Il: Hasmoglobin regensration efficiency (HRE) in control and
rats treated with date palm and goat milk after 28 days treatment

Duate
Drarte: Coat
Croup Megative 'm“'; palm milk I::]'J:nt
= o @ e ] 1GMY milk
ADPGRAL
Imitial
by 01 = oIl = [+ e Y o = 0.1 = 02
‘weight oo .o 0.0z ouoo oal o
g
Final
Eody 030 = oIz Q.35 = 033 = 03I = 032
weight 0oz Q.02 0.2 ooz 03 .03z
g
Irﬁ 13.50x 230=x 1035 1030z 1003= 10.35 =
taf n.I4 .7 051 ouas oo 1.43
dLy
::‘ 1818 BE0x 1218z 1555 1385= 15.58=
& LB Q.39 ooz oz oy 0.3z
dLy
IP‘} re B30 = 39z 409 = 450 = 451 = 501 =
014 a.n 0.z8 o.zo onze 0.42
(mg
:::‘:e 1021 = 408 = 1271z 1138z a7 x 11.29 =
8- 0.3 108 1.} 153 138
(mg
HRE 37 x Tz EZx=x Es8x 458 = 508 x
=1 o.eE a4 020 [E- g 184 1.300

All valusz are scpraced = maars o 50, meldl
" indicales sgnificant difference (o W05 companed with negaties contrel.
* indizaing sgnifcand difwrence (o< 05 compared with nomal condol.

groups when compared to normal groups. After
supplementation of 4 weeks, the Hb level in the IDA
induced rats was significantly improved (p=0.05} (Table
IV). Among the supplemented groups, rats supplemented
on goat milk showed lower Hb wvalue (13.85g/dL)
compared with the date palm and combination group.
A significant increased (p < 0.05) was also found in
REC, PCV, serum iron and transferrin saturation level
after supplementation of date palm and goat milk.
Tranzferrin saturation in all treatment groups increased
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Tabla 11l: Hematological parameters and biochemical amalysis of
rats after 2 weeks anasmia induction

Haema-
Diate Goat palm =
twdogical Mommal  MNegative  Positive
Palm milk Goat
parame- control  centrol  congrol
(DF) IGM) milk
ez
(DPGM)
B0 = 4T = EBE= BNk = ESD = ETd =z
REC VET .43 ooet oI DI D43
et
1350+ 858= 1035+ 1030 1003= 1035=
b g/ .24 4,45 R4 = 0.85%- 143
by 0.85m
4550+ I9.00= 3T.00: 3ATE  3400= 31E0x
PV sty 128" 2.45° PAT- = 231" 3.70°
1.50%
8700+ 61.50= @3.25x 6000 E.T7E=
MoV 28 1.73 320 =1.83" 403
1975+ 1835= 1800z ITFE  1800= 18.00x
MCH 050 ose 082 =000 LB o.a2°
ip@
[r—— 3405+ 11.53= @45= BE3x 11302 T.2E=
— 3.07* EREY FAFY AT aar
pmnal/Ly
Tranz- 5300+ 20.50= 11.25x 1450 2500= 1375z
ferrin B.7o .14 13.33 =351 10.80 10,37
satura-
tion (%)

Tabla IV: Hematological parameters and biochemical analyziz of
rats after 4 wesks of supplementation with date palm and goat milk
Date
Haema- Date Goat  palm+
tological Mormal  Megative  Pesitive il
parame-  control  control  control
{DF} DG milk
fers
ADPGM)
Bif=x I8sx 283 = 4nx Tz 480+
REC 034" 1.47 oLE3=k oE3m" 181 ouog-"
ot
1818 = X3 [-RE-F IEEZx 138f= 1LE3x
Hb g g7 eigs D2 DAZ*R 2LFTNR Qa3
diy
4970 = 18722 S2I0x 4935z 4170= DD
U 478" 450% 3427 4met 9.7 oot
(%)
L8000 = 44Z0x BOFIx SO00x S9Z0= DBIDx
MY 4.0 492 340k ERT-L 7" 171t
i
19.00=  IEFIx  IAFIx  18.325x  19.25= 10325 =x
MCH oaz 128" k-1 ooom" oo™ 1t g
lpgl
Serum 1880=  303x  IS3Ix  218I= I048= 315I=
[ [y 145" 2 ggeak £k -l X I
TpmodLy
Trans- 8920 = [ B3 4550+ 810z TAFI= O0IDx
Terrin 1337, 2.95% 370"~ ]Q97"ar B 420§ I4%em
st
rartioan
(%)

Waluss zw scprecoed 2z mean e S0 =24
* indicxiss sgndficant difference (p< LOSH comparsd with normal conbrel.
* indicxies significant difemence (p<0.05] compared with regaie contral

by =16% indicating adequate functional iron supply
for erythropolesis. Among the treatment groups, a
significant difference (p <0.05) was seen when the goat
milk supplemented group was compared with positive
control. The goat milk supplemented group alse had
the highest transferrin level and showed no significant
difference with normal control. At the end of the study,
serum iron concentration and transferrin saturation in the
negative control group were significantly lower (p<0.05)
than the normal control group and all treatment groups
with value of 3.13 pmol/L and &.75%, respectively.

DISCUSSI0N

Phoenix dactylifera and goat milk consumed on a daily
basis, are highly beneficial for improving general health
and wellbeing. Mutrients present in date palm and goat
milk, particularly glucose, fructose, lactose and iron,
manganese, calcium, magnesium, zinc and ascorbic
acid all contribute to the health and wellbeing of the
body. Ajwa dates are rich in sugars particularly glucoze
and fructose, similar to the previous report by Assirey
et al. (25) with values of 51.3g/100g and 45.5g/100g,
respectively. The iron content in Ajwa dates used in this
study was particularly high (10.7mg%kg) when compared
with that of Hamad ef al (8] and Khalid er al, (9), each
with values of 1.5 and 5mg/kg, respectively. Manganeze
level measured in Ajwa dates ranged between 1.1 to

Waluss are sczreced @ mean e 50 neld)

# indicxiee zignificand difersnce (p 0.05) pre and port reximend

* indicxiar 2ignificant difesnce ip= 0051 compared with normal conbrol.
* indicatar zignificant difesnce {p-0051 compared with nagate comtral
" indicaies 2ignifcamt diference (005 compared with poctive conteol

5.0mg'kg while zinc content wasz higher than found
in this study (4.6 -12.0mgkg). The calcium content
in Ajwa datez waries; both Hamad et al, (8) and
Khalid erf al, (9) detected 3.39mg and 20mg calcium
respectively, in every kg of Ajwa while Assirey ef al,
(25)  reported 1870mgkg. Meanwhile, the reported
magnesium content of 15mgkg (91 and 359.4mgkg
(8), are lower than that determined in this study. The
variation in nutritichal compesition in Ajwa dates may
probably be due to factors such as harvesting stage of
the date palm fruit, genetic variation, soil content and
fertilizers used. The maturity stages from Kimri igreen
colour) to the Tamre (full softh stage notably affects the
mineral composition in Ajwa dates (26).

In thiz study, goat milk contains 3.38g/100 mL lactoze,
lower than previously published data in which 4.4g
lactoze was detected in every 100mL milk (15,27
According to Raynal-Ljutovac ef al, (27) and Park
et al, (28, the iron concentration in goat milk was
0.05mg100mL and 0.07mg'100mL, respectively which
were zlightly lower than iron content detected in this
study (0.09mg/100mL). The level of magnesium was
higher, with value of 13mg 100 mL and 16mg100mL,
respectively, when compared with this  study
{10mg/100mL). Raynal-Ljutovac ef all, (27) also reported
a higher zinc content of 0.34mg100mL in goat milk,
than that determined in this study (0.099mg/1 00mL}.
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We determined that the calcium content in goat milk
is at 72.2mgM00mL, lower than that reported by
Raynal-Ljutovac ef al, (27). Factors such az genetic
variation, environmental condition and goat farming
practice (duration of lactation, milking type, frequency
and duration of milkingl affect the averall biochemical
composition and eventually the quality of milk produced
(29].

HRE iz uzed to estimate the percentage of ingested iron that
is absorbed and converted into haemoglobin. Recycled
iron from macrophage and senescent ervthrocytes are
typically used for Hb production. However, if the iron
supply iz inadequate to meet the physiological demands,
intestinal iren absorption will be stimulated. During iron
deficiency, more iron is being absorbed from the small
intestines but when the iron store in the body is high,
the iren absorption in small intestine decreases. The
efficiency of haemoglobin recovery in anaemic subjects
reflects the dietary iron incorporation into haemoglabin
over the course of treatment period. Mumerous factors
in the diet may influence mineral bicavailability in the
small intestine, which depend: on prezence or absence
of enhancer and inhibitor in the food and hence the
food matrix (30).

In iron deprivation state, haematological parameters
in the IDA subjects drastically differ from those of
normal control with reduced RBC, Hb concentration,
PCV, MCV and MCH level. Iron profile with reduced
serum iren and transferrin saturation is consistent with
the iren deficiency state. Serum iron concentration and
tranzferrin zaturation are frequently uzed a= indicators
for the status of iren in the body (23). In iren deficiency,
the iran available for eryvthropoiesis is restricted, leading
to reduced serum iron concentration and transferrin
saturation. Reference range for transferrin saturation is
between 20% - 50% and low transferrin saturation of
18% and below indicate an inadequate iron supply to
support new hasmoglobin synthesis and red blood cell
production (31).

In this study, supplementation of date palm and goat milk
in IDA ratz had significantly promoted the production
of RBC after 4 weeks of treatment, showing complete
recovery from iron deficient state. Improvement in
Hb concentration, PCV, MCVY and MCH were also
observed. These findings are in line with the previous
report by Onuh ef al, (14) who showed an improvement
in hasmopoistic activity when crude methanelic and
crude agqueous extract of date palm fruit were used
in anaemic ratz. Abdelsalam ef al, (13} showed a
significant increase in Hb concentration in anaemic
late pregnant Majdi ewes when treated with sukkary
date palm extracts. Zen et al, (32) demonstrated that
date palm juice significantly increaszed the haesmoglobin
level in male rats fed on low iron diet. These finding
suggest that date palm, regardless of the variety and type
of extraction iz rich in beneficial nutritional contents,

N
)
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that supports hasmoglobin and erythropeietic synthesis.
Coat milk consumption was reported to improve
irgn metabalism, favouring iron deficiency anaemia
recovery. Diaz-Caztro ef al, (33) revealed that goat milk
improved haematological parameters, restored liver
iren content and significantly increased the iron carrier
protein, DMT1 expreszion in anaemic rat. Among the
supplemented groups, ratz fed on goat milk singly,
showed lower Hb value compared with the date palm
and combination supplemented groups. This may be
probably due to the low iron content in the goat milk
used.

Creater utilisation of iron with date palm and goat milk
diet could be due to numerous nutritional factors. Date
palm is rich in carbohydrate, dietary fibre, vitamin and
minerals and can be conzidered az an ideal food which
provides a wide range of vital nutrients with numerous
health benefitz. Date palm contains a high percentage
of carbohydrate in the form of reducing zugarz, namely
fructoze and glucoze that are readily abzorb during
digestion, providing instant energy. Dietary fibre induces
satiety and has laxative effect thus can prevent spectrum
of gastrointestinal disorder (34). Date palm alzo contains
minerals such as zinc, magnesium, iron and calcium that
are eszential for optimum growth and maintenance of
human body. Date palm iz rich in ascorbic acid, which
enhanced iron uptake by reducing ferric iron (Fe®) to
ferrous iron (Fe™). Ascorbic acid was also reported to
chelate iron and stimulates the synthesiz of ferritin (11).
Besides, date palm fruit also rich in phytochemicals zuch
as carotenoids, phytesterols, phenolic acids, flavonoids,
tanninz and steral which may give health benefit when
taken as a medicine drug or as a part of daily diet (35).
Identification and quantification of different claszes of
phvtochemicals az well as pharmacological studies (in
vitre and in vivo) showed therapeutic effects of date
palm an health as their consumption has been linked to
anti-inflammatory activity (36), anti-cancer activity (37,
antifungal activity (38) anti-bacterial activity (39) and
protective activity against toxicity (20).

Coat milk on the other hand, contain: a greater
proportion of soluble proteinz such az f-lactoglobulin,
a-lactoalbumin and serum albumin which favour iron
abzorption in zmall intestinez (41). Coat milk alzo
contains a high amount of medium chain triglycerides
(MCT], a form of saturated fatty acid with &-10 carbon
that are readily absorbed within the intestinal cells,
contributing to easier and efficient digestion. MCT iz
rapidly hydrolysed and metabolised for energy discharge
with lower deposit of fat. it escalates the synthesiz of
protein carriers that lead to increased nutrient abzorption
(16). Higher level of iron digestibility was reported
in rats with distal small intestines resection when
supplemented with goat milk. Greater iron content was
observed in the liver, spleen and sternum, suggesting
that short-chain fatty acids faveur intestinal adsorption
after rezection (42). Mestares of af, (43) reported that
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despite the high calcium content, goat milk diet 2017;63:60-9.

resulted in minimal calcium-iron interaction and did not 8. Hamad |, Abdelgawad H, Al Jaouni 5, Zinta G,

negatively affect the iren status in IDA rats. In addition, Azard H, Hassan 5, et al Metabolic analysis

various dietary components in goat milk play vital roles of various date palm fruit (Phoenix dactylifera
in iron utilization. High content of Vitamin D in goat L.} cultivars from 5Saudi Arabia to assess their
milk promotes ervthropoiesis by increasing erythroid nutritional quality. Malecules. 2015;20(8/:13620—

progenitor proliferation (44) while vitamin A influences 41.

iron metabolism by mobilizing available iron from the 9.  Khalid 5, Ahmad A, Mazud T, Azad M), Sandhu M.

ferritin store to form haemoglobin (43). The positive Mutritional assessment of ajwa date flesh and pits

effect of goat milk on iron absorption and bicavailability in comparizon to local varieties. | Anim Plant Sci.
have been studied in anasmic subjects particularly in 2016;26i4):1072-80.

animal (46—48). Arecent systematic review alzoreported 10, Al-Shahib W, Marshall B). The fruit of the date

the beneficial effect of goat milk in iron deficiency palm: Itz possible use as the best food for the

anaemia (49). Mumerous studies showed the beneficial future? Int | Food 5ci Mutr. 2003;54(4):247-59_
effects of date palm and goat milk on hemopoiesis in @ 11. Lane DJR, Richardson DR. The active role of
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palm and goat milk singly or in combination have good maore than just enhanced iron absorption! Free
iron bioavailability and are good natural sources to Radic Biol Med. 2014;75:65-83.

replenizh iron. 12. Heffernan A, Evans C, Holme: M, Moore |B.

The Regulation of Dietary Iron Bioavailability

COMNCLUSION by Vitamin C: A Systematic Review and Meta-

Analyzis. Proc Mutr Soc. 2017, 76{0OCEL):4433.
This study demonstrated that supplementation of date 13, Abdelsalam MM, Zeitoun MM, Ateah MA, Al-
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and goat milk on a daily basis iz effective in alleviating ewes. Vol. 8, International Journal of Biological
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