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Abstract: Iron supplementation during pregnancy causes constipation in pregnant women and newborn babies;
especially on high doses. Prune juice and prune puree were tested to avoid the constipation in pregnant women and
newborn babies. Phenolic compounds, vitamin C and sugar alcohols of prune juice and prune puree were determined. Forty
two pregnant female rats fed a basal diet for 6 weeks. At the 10" day of pregnancy they were divided randomly into 7
groups. Group 1, was the negative control (N. control). Rats from group 2 to group 4 fed on basal diet and received Img
Fe?'/kg b.w. Group 3 and group 4 administered 0.5 ml prune juice and prune puree twice daily, respectively. Moreover, rats
from group 5 to group 7 fed on basal diet and received 2.5 mg Fe*" /kg b.w. Group 6 and group 7 administered 0.5 ml prune
juice and prune puree twice daily, respectively. Group 2 and 5 were considered positive control 1 and 2, respectively. The
mothers rats were received Fe** (ferrous fumarate dosage form) daily until parturition; however, they were administrated
prune juice and prune puree until weaning at the end of experiment (42 days). The mothers of rats and puppies were killed
at the end of breast feeding. The results of HPLC-UV detector indicated that quantification of phenolic compounds, vitamin
C, sorbitol and xylitol in prune puree were higher than prune juice. Concerning the results of biological experiment, it could
be noticed that Fe** (ferrous fumarate form) significantly decreased the pellet number, weight, and % moisture of feces in
pregnancy, lactating, in male and female infant rats. Moreover, gastrointestinal movements were significantly reduced in
rats administrated with 1 or 2.5mg Fe2+/Kg b.w represented in the G2 and G5 compared to the negative control (G1).
Moreover, prune juice and prune puree utilization improved the tested parameters for pregnancy, lactating and infant rats
whether they were male or female. The results clearly showed that prune juice or puree can prevent or treat constipation via
normalizing the bowel movement resulting from Fe? administration in pregnant rats and their puppies (newborn and infant).
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and it simply means infrequent stools or hard stools,
difficulty passing stools (straining) or a sense of incomplete
emptying after a bowel movement [4]. The cause of each of
these “types” of constipation is probably different.

Almost all people experience constipation at some point
in their life, and a poor life style typically is the major
cause. However, decreased bowel movements or a delayed
transit time in the colon causes constipation.

Iron supplementation during pregnancy, particularly to
mothers who are deemed to be iron deficient, has been
proven to be of benefit to both mother and child; enhancing
the iron stores in the former, to alleviate further iron losses
that could occur during delivery or lactation while iron

1. Introduction

Iron supplementation during pregnancy from the
beginning of the fifth month to the end of pregnancy causes
constipation in pregnant women and newborn babies;
especially on large doses [1 & 2]. Approximately 11- 30%
of women suffer from constipation by the third trimester of
pregnancy poor fluid intake, iron supplementation, reduced
physical activity and hormonal changes all play a part [3].

Constipation is a symptom, not a disease, and it is
defined as having a bowel movement fewer than three
times per week. It means different things to different people,
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deficient anemia is a risk factor for preterm delivery and
low birth weight in the latter. However whether iron
supplementation is necessary to mothers who are deemed to
have normal iron stores, i.e. ferritin >20ug/l
haemoglobin >110 g/l remains controversial. Since the
additional iron requirement for a normal pregnancy is
approximately 1g, it might be presumed that the lack of
menstruation during the gestational period, (total iron gain
=approximately 200 pg) together with up-regulation of the
proteins involved in iron absorption and transfer in the
duodenal mucosa, i.e. DcytB, DMT]1, Iregl and transferrin
receptor, would be adequate to provide sufficient iron for
the growth of the fetus as well as maintaining the mother’s
iron stores. The routine use of iron prophylaxis during
pregnancy is a subject of considerable debate, some
advocating such treatment as routine while others maintain
that it should only be used when clinically indicated
according to Ward et al. [5]. Iron supplementation of
pregnant individuals with adequate iron status may
aggravate oxidative stress [6], with the potential for
oxidation of lipids and DNA [7], a factor which could
contribute to preterm delivery, while the benefits could
include the enhancement of the iron stores of the neonates
[8], and be beneficial in its mental development [5].

The most common oral iron salts are ferrous sulfate,
ferrous fumarate and ferrous gluconate. The standard
preparation used in the oral management of iron deficiency
anemia is ferrous sulfate. Other salts, such as ferrous
gluconate and ferrous fumarate, are as effective as ferrous
sulfate when administered in equivalent amounts of
elemental iron, but offer no therapeutic advantage and may
be more costly. Calculation of dosage for iron preparations
should always be based on the amount of elemental iron to
be administrated. Ferrous gluconate contains [] 12% and
ferrous fumarate contains 33%. For iron deficient adults, 50
to 100mg of elemental iron given orally 3 times daily is
usually adequate. Oral iron preparations may cause nausea,
vomiting, dyspepsia, constipation, diarrhea or dark stools.
These effects are generally dose-related and, with the
exception of dark stools, usually subside with continued
therapy [9].

Plums (Prunus domestica) and prunes (dried plum) are
traditionally thought to relieve constipation and to increase
bowel function. The first literature references, according to
Ferrer and Boyd [10], date back to 1345, when French
observers reported that prunes were a natural intestinal
stimulant. Since then, plums and prunes have been
recommended for the treatment of constipation, and are
even today believed to soften stools and to relieve
constipation [11]. Prunes have been shown to increase fecal
output in non-constipated men [12].

The laxative action of prunes depends on the prune/plum
variety, but could be explained by their relatively high fiber
content (17.8 g/100 g) [13], which comprise both soluble
and insoluble fiber. Compared to prunes, plums contain
only little fiber per 100 g but still have laxative effect
because of other active compounds. Prunes and plums are a

source of the sugar alcohols xylitol and sorbitol [13 & 14].
Xylitol increases gastric emptying and decreases intestinal
transit time [15], and transforms the intestinal microbiota
into more acid-producing ones [16]. Sorbitol has a laxative
effect and brings about changes in intestinal microbiota, too
[17]. Prunes and plums also contain phenolic compounds,
mainly in the form of neochlorogenic and chlorogenic acids,
which may assist in the laxative action [14]. Serious
constipation requires medical treatment, that is, laxatives.
In mild constipation, nutritional therapy is often preferred.
Although prunes and plums are traditionally believed to
relieve constipation, in constipation studies they are often
combined with other laxative compounds Because prunes
and plums would offer a simple solution to relieve
constipation, Piirainen et al. [18] examined whether prune
juice alone has a laxative effect on the bowel function of
those adults who would benefit from nutritional laxatives,
that is, adults with certain gastrointestinal symptoms but
are otherwise healthy.

The aim of this study was to examine the effects of prune
juice or prune puree on the bowel function of pregnant rats,
which have iron intake at low or high dosage of Fe2+
(ferrous fumarate form), which due to constipation in
pregnant rats and their impact on newborns. Fecal
parameters including number, weight and water content
were measured. We found evidence that prune juice or
prune puree have anti-constipation effects.

2. Materials and Methods
2.1. Materials

2.1.1. Plant Material
Prunes, dried plum (Prunus domestica L., Family:
Rosaceae) California from AIMofk store, Cairo, Egypt.

2.1.2. Phenolic Standards

(+)-catechein, pyrogallol, coumaric acid, salicylic acid,
cinnamic acid and chrysin were obtained from Aldrich
Chemical Co. (Milwaukee. WI). Caffeic acid and caffeine
were purchased from Sigma Chemical Co. (St. Louis, MO).
Chlorogenic acid (5'-caffeoylquinic acid) was purchased
from Fluka Chemical Corp. (Buchs, Switzerland).

2.1.3. Drug
Ferrous fumarate was obtained from EVA Pharma for
pharmmaceuticals &Medical Appliances, Egypt.

2.1.4. Animals

Forty two pregnant female albino rats on the three day of
pregnancy, average weight, of 200+5 g, were obtained and
housed individually in the Ophthalmology Research
Institute, Giza, Egypt. The rats were kept under normal
health laboratory conditions and fed on basal diet for one
week adaptation period). Water and basal diet were
provided ad libitum. Basal diet composition prepared
according to Reeves et al. [19].
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2.2. Methods

2.2.1. Preparation of Prune Puree and Juice

Prunes puree were prepared from prunes processed in
boiling water for 25 min, cooled, blended in a commercial
blender and sorted at 4 °C until used [20].

The test prune juice was prepared from prune puree, and
water (1:1, w/v) and was sweetened with fructose (7%).

The juice was pasteurized and sorted at 4 °C until used [18].

2.2.2. Determination of Main Components by HPLC

2.2.2.1. Determination of Phenolic Components and
Vitamin C

A high performance liquid chromatography system
equipped with a variable wave length detector (Agilent
1100, Germany) was used. The HPLC was equipped with
auto sampler, quaternary pump, degasser and the analytical
column used was Tracer Spheriosorb ODS2 C5 (250 x 4.6
mm LD., 5um particle size) to identify and determine
phenolic compounds and vitamin C of prune juice and
prune puree.

The method described by Danny et al. [21] was used to
determine phenolic acids. HPLC method started with linear
gradient at a flow rate of 1.0 ml / min with mobile phase of
water / acetic acid (98: 2 v/v, solvent A) and methanol /
acetonitrile (50: 50, v/v, solvent B), starting with 5 % B and
increasing B to levels of 30% at 25 min, 40% at 35 min,
52% at 40 min, 70% at 50 min, 100% at 55 min and
monitoring wave length used was 280 nm. Quantification
was carried out using external standardization.

Vitamin C (Ascorbic acid) extracted of prune juice and
puree by 0.56% (w/v) meta-phosphoric acid solution [22].
50ul of the filtrate was directly injected into the HPLC
system. Isocratic chromatographic separation was carried
out using a mobile phase of deionized water with acetic
acid (0.1%, v/v) and methanol in a relative proportion of
95:5 (v/v). The flow-rate was 0.7 ml/min and the column
temperature was 25 °C. Ascorbic acid was identified by

comparing the retention time of the sample peak with that
of the ascorbic standard at 254 nm. Quantification was
carried out using external standardization.

2.2.2.2. Determination of Sugar Alcohols

Sorbitol and xylitol of prune juice and prune puree were
determined by high-performance chromatography coupled
to RI detector. A Hewlett Packard 1100 series, with the
same chromatograph mentioned before, consisting of a
binary pump, a vacuum-degasser, a manual injector
(Rheodyne, U.S.A.), a column heater (Jeatstream, Austria),
a signal converter and a RI detector was used. Sorbitol and
xylitol concentrations were determined at 80 °C. de-ionized
water were used as the mobile phase, with an injection
volume 20 pL and flow rate of 0.6 mL/min and wave
length was 275 nm and the analytical column used was
HPX-87C (8.7 x 300mm) to identify and determine and the
analytical column used was Carbohydrate HPX-87C (8.7 x
300mm) to identify and determine [23]. Standard solutions
were prepared in the same way as the sample by the
method described by Papea et al. [24].

2.2.3. Experimental Protocol

The experimental diets were conformed to American
Institute of Nutrition for laboratory animals [19]. The form
of iron (ferrous fumarate) was administered to the rats on
10" day of pregnancy by stomach tube in two
concentrations 1mg Fe2+/kg b.w. [5] and 2.5mg Fe2+/Kg
b.w [25] daily until parturition (the end of pregnancy; 21
day of pregnancy). Ferrous fumarate dissolved in distilled
water and saturated with nitrogen to diminish oxidation, a
new solution was made each day [26].

All the pregnant rats (n=42) were fed control diet (50mg
Fe2+/ kg diet) for one week, before the experiment, after
that on 10™ day of pregnancy the rats were weighed and
randomly divided into 7 groups each of 6 rats and fed on
the basal diet in Table (1) as follows:

Table (1). Daily intake for different tested groups

Groups of rats Group 1 Group 2 Group3 Group4 Group5 Group 6 Group 7
Negative  control Positive control Positive control 2
(N. control) 1 (P. control 1) (P. control 2)
Daily intake
Control diet y ~ N \ J
Fe®* (Ferrous fumarate _ N N _ _ _
form) 1mg Fe*'/kg b.w
Fe®* (Ferrous fumarate B _ _ _ N Y J
form)2.5mg Fe’'/kg b.w
prune juice 0.5 ml = - ~ - _
prune puree 0.5 ml - - - - - - \

The rats received Fe** (ferrous fumarate form) daily until
parturition. Prune juice and prune puree administered twice
daily: the first dose at the morning and the other one in the
evening until the end of the experiment by stomach tube.

The mothers of rats were killed by diethyl ether at the

end of the breast feeding (21:25 days); also the infant rats
(male and female) were killed at the same time. The
carcasses were dissected.

2.2.3. Sample Collection
The number of neonates (male and female) was counted,
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taken six neonates (3 male and 3 female), chosen from each
mother at random. Maternal and neonates feces samples
were collected daily until the end of experiment to
determined feces moisture (water content of the feces)
according to A.O.A.C. [27], feces weight, pellet number,
and examine the form of feces .

2.2.4. Examination of Intestinal Movement

To test the effect of prunes juice and puree on
gastrointestinal function of pregnant rats and newborns
(male and female), the animals were starved for one day
and then directly administered 10% barium sulfate solution
into the stomach as much as 1 mL/100 g of body weight.
After 30 min, rats were anesthetized with urethane and
sacrificed and then the intestine was separately dissected.
The distance the barium sulfate moved in the intestinal tract
was measured [28].

2.2.5. Statistical Analysis

Values are expressed as means + SEs. One-way analysis
of variance (ANOVA) was used for multiple comparisons.
When ANOVA showed significant differences, post-hoc
analysis was performed with the Newman-Keuls multiple
range test. SPSS for windows was used for all the analysis,
[29].

3. Results
3.1. The Main Component ldentification

Phenolic, flavonoid compounds, vitamin C and alcoholic
sugars (xylitol & sorbitol) in prune juice and prune puree
by HPLC are presented in Table (2 & 3).

The qualitative and quantitative of phenolic compounds
are presented in Table (2). The data showed that the
phenolic compounds of prune juice and prune puree
contained catechein, pyrogallol, chlorogenic acid, caffeic
acid, caffeine, coumaric acid, salicylic acid, cinnamic acid
and chrysin. It could be noticed that phenolic compounds of
prune juice were less than of prune puree.

Table (2). Phenolic compounds of prune juice and prune puree

vitamin C was 4.51 and 7.53 (mg/100 ml) in prune juice
and prune puree, respectively. Meanwhile, the content of
sorbitol in prune juice and prune puree was 51.23 and 78.16
(mg/100 ml), respectively. Moreover, the content of Xylitol
in prune juice and prune puree was 29.22 mg/100 ml and
47.25 mg/100 mg, respectively.

Table (3). Content of vitamin C, sorbitol and xylitol of prune juice and
prune puree (mg/100 ml)

Compounds Prune juice Prune puree
Vitamin C 4.51 7.53

Sorbitol 51.23 78.16
Xylitol 29.22 47.25

Prune juice (mg/100 Prune puree (mg/100

Compounds ml) ml)
Catechin 39.69 48.91
Pyrogallol 78.63 87.05
Chlorogenic acid ~ 32.84 38.01
Caffeic acid 1.97 2.89
Caffeine 1.02 1.25
Coumaric acid 0.39 0.48
Salicylic acid 3.10 3.61
Cinnamic 0.35 0.44
Chrysin 0.15 0.19

Data in Table (3) illustrate the content of vitamin C in
prune juice and prune puree. The results clear that the

3.2. Physical Examination of Rat Mother's Feces and
their Puppies

The examination of rat mother's feces clear that rats of
group (4) and (7) was green, soft blobs with clear cut edges
(passed easily). It looks like sausage shape. Feces of rats in
group (4) were softer than feces of rats in group (7). In
contrast, feces of rats in group (2) and (5) were yellow,
separate hard lumps, like nuts (hard to pass). It looks like
droppings. Feces of rats in group (5) were harder than feces
of rats in group (2). Moreover, feces of rats in groups (3)
and (6) lumpy with cracks on its surface, feces of rats in
group (1) were normal.

3.3. Fecal Pellet Parameters

The fecal pellets number per day for mother, infant
(males & females) rats show in Fig (1, 2 and 3). It could be
noticed that Fe*" (ferrous fumarate form) decreased the
pellet number of P. Control 1 (group 2) and P. Control 2
(group 5) compared to normal control rats (group 1). Prune
juice and prune puree recovered the pellet number feces.
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Fig(1): Effect of prune juice and puree on the pellet number feces/day in
ferrous fumarate included constipated mother rats
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Fig(2): Effect of prune juice and puree on the pellet number feces/day in
ferrous fumarate included constipated infant rats
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3.4. Feces Weight Parameters
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Fig(3): Effect of prune juice and puree on the pellet number feces/day in
ferrous fumarate induced constipated in infant femals rats
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Fig(5): Effect of prune juice and puree on the feces weight in ferrous
fumarate induced constipated infant male rats

The feces weight of mother's rats, newborn and infant
(males & female) rats show in Fig (4, 5 and 6). It could be
noticed that Fe?" (ferrous fumarate form) decreased the
feces weight of P. Control 1 (group 2) and P. Control 2
(group 5) compared to normal control rats (group 1). Prune

Additionally, high dose of ferrous fumarate was more effect
than low dose to less the feces weight.
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Fig(6): Effect of prune juice and puree on the feces weight in ferrous

fumarate induced constipated infant female rats

3.5. Fecal Moisture (%) Parameters

Constipation was assessed principally by fecal moisture
to determine the effect of prune juice and prune puree on
constipation due to Fe’" dosage which was utilized in
pregnant and as well as its impact on newborn (male &
female) rats.

Data in Table (4) illustrate the effect of prune juice and
prune puree on the fecal moisture in pregnant before
Fe*'dosage (on 10™ day of pregnancy), after Fe*"dosage
intake (on 15™ & 20™ day of pregnancy) and lactating rats.
Fecal moisture was significantly decreased in groups (G2 &
G5) administrated with 1 and 2.5 mg Fe’" /kg b.w,
respectively compared to the N. control group (G1). After
dosage prune juice and prune puree administration
recovered the moisture content. However, no difference
was found between all experimental groups before dosage.
In the general, there are significantly decreased in fecal
moisture during pregnancy and during lactating in group
I(n. control). From Table (4) it is clear that prune puree
better than prune juice to improve the fecal moisture in all
groups which fed both1 and 2.5 mg Fe** /kg b.w. Moreover,
the effect of constipation due to Fe** gradually disappeared
during lactation period.

juice and prune puree increased the feces weight.

Table (4). Effect of prune juice and prune puree on the %moisture of feces in pregnant before Fe’* dosage (on 10 day of pregnancy), after Fe’* dosage (on
15 day of pregnancy & on 20 day of pregnancy) and lactating rats

% moisture of feces Pregnant rats

Rat group  Daily intake Before dosage (Fe™) After dosage (Fe™) Y%moisture of feces
on 10" day of on 15" day of on 20™ day of Lactating rats
pregnancy pregnancy pregnancy

Gl N. Control 44.90 + 0.48"* 35.92+1.817° 35.19 + 1.14%° 26.73 +£0.14™

G2 fmcl;";t;?} /i(g ) 4736+ 1.64% 2228+ 0.23% 2211 0.23% 20,06 0.47%

2+

G3 lj“(f SF fnl ; Ii:lgn};?uice e 42.16£1.92% 29.95+0.85 31.12+0.03 33.16+0.29

2+

G4 i”(;gSF;l 1; E’i :;Vmee ) 47.7742.627 30.594£0.195< 33.61£0.207B 47.3141.85%

G5 fz' S;I;“F";ﬁ Kz bw) 44,952 5% 18.70+0.48™ 19.72+0.28"™ 17.950.46™

G6 2.5mg Fe?" /Kg bw 43.8342.58" 26.020.22% 26.99::1.28 31.98+0.33%
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% moisture of feces Pregnant rats

Rat grou Daily intake Before dosage (Fe’") After dosage (Fe’") %moisture of feces
S y on 10" day of on 15" day of on 20™ day of Lactating rats
pregnancy pregnancy pregnancy
+ 0.5 ml prune juice (twice)
2+
G7 2.5mg Fe™ /Kg bw 43.5320.85% 32.59+0.17% 31.90:£0.59% 36.58+1.42%

+ 0.5 ml prune puree (twice)

Each value represents the mean + SE.

The mean values with different superscript alphabets indicate significant differences (P<0.05) using LSD test

LSD: Row (small letter) & LSD: Column (capital letter)

Data presented in Table (5 & 6) showed that the effect of
prune juice and prune puree on the fecal moisture in
newborn and infant (male & female) rats during experiment.
Less valuable fecal moisture was recorded to 8.97% in
newborn males (group 5: rats administrated with 2.5mg
Fe’'/Kg b.w), however fecal moisture was 14.15% in
newborn females at the same group. Additionally, the
highest value of fecal moisture was 56.14% in female rats
administrated with 2.5mg Fez+/Kg b.w (group 7) at the end

of experiment (fourth week) , followed by 44.19 in female
rats administrated with 1mg Fe2+/Kg b.w (group 2), this
indicated that the effect of iron intake which cause
constipation in females lower than in males. Moreover,
from presented data in Table (5 & 6) it could be noticed
that at the end of experiment (fourth week) prune juice and
prune puree administration improved the fecal moisture for
infant rats whether males or females compared to newborns.

Table (5) Effect of prune juice and prune puree on the %moisture of feces in newborn and infant male rats during experiment

% moisture of feces infant male

Rat Daily intake of moth
atgroup atly intake ol mothers group Newborn 1 week 2 week 3 week 4 week
Gl N. Control 21.42 +0.20% 21.82+0.305%  24.13 £0.99™ 23.41 +0.36° 30.07 + 0.96°P
Ie) flnf;‘g:?l /}(g ) 1445+ 0.32F 15.05+ 0.33% 18.02+ 0.11% 19.06+ 0.44™° 25.03+ 1.205
2+
G3 lﬁ‘)gSF;l ; ﬁ :;lvice ) 19.0240.45% 21.0540.73C 26.65+0.16% 28.53+0.28 27.84+0.35>
2+
G4 Jlrg“‘;’ Efl p/rljfeb;:lvree (twice) 25.03:0.49A¢ 26.14+0.33A¢ 33.82+0.42 4 35.67+£0.33%° 37.26+0.874
G5 fz' S;:}";zz /K bw) 8.97+0.19% 13.99+0.25¢ 16.74+0.82" 19.03+0.12™° 24.20+0.76%
2+
G6 35 I5ni1 fimﬁgjﬁi o) 20.30+£0.25™ 24.48£025%% 24704031 28.51£0.29% 30.94:£0.60C
2+
G7 2.5mg Fe™ /Kg b.w 22.74+0.34% 26.65+0.11% 30.94+0.775 357620374 34,930,655

+0.5 ml prune puree (twice)

Each value represents the mean + SE.

The mean values with different superscript alphabets indicate significant differences (P<0.05) using LSD test

LSD: Row (small letter) & LSD: Column (capital letter)

Table (6) Effect of prune juice and prune puree on the %moisture of feces in newborn and infant female rats during experiment

% moisture of feces infant female

Rat group Daily intake of mothers group
Newborn 1 week 2 week 3 week 4 week
Gl N. Control 22.14 +0.79"° 20.96+0..86>  22.27+0.19% 21.91 + 0.45% 29.31+1.86%
G2 flnf;g?l /i(g bw) 14.55+ 0.03™ 17.54+ 0.93% 19.11+0.10™ 20.93+0.54”° 2553+ 0415
2+
G3 Jlrg“‘;’ ilel p/rff;}'ri’ce o) 18.87+0.31% 23.244£0.60% 27.9240.37% 30.36:£0.83" 34.89+0.13%
2+
G4 i‘;*‘g ane1 pi’ljr%eb[::ree (twice) 38.44+0.84" 35.5940.79%° 33.3240.51A 37.04+0.58" 44.19+0.63™
G5 52' g;rng"elzz /Kgbw) 14.15+0.20%¢ 13.12+0.85% 17.76+0.38%° 19.25+1.02" 25.03+ 0.50%
2+
G6 35 ‘Snil fimﬁgjﬁfﬁ o) 25.56:£0.45% 24.85+0.09% 25.75+£0.22> 31.00-£0.58" 39.65+1.26%
2+
G7 A g 29.68+1.16% 31.96+0.75" 32.210.16% 38.95+0.53° 56.1442.85

+0.5 ml prune puree (twice)

Each value represents the mean + SE.

The mean values with different superscript alphabets indicate significant differences (P<0.05) using LSD test

LSD: Row (small letter) & LSD: Column (capital letter)
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3.6. Gastrointestinal and Colon Movement Parameters

The length (cm) of barium transfer (in gastrointestinal or
colon) was significantly reduced in rats administrated with
1 or 2.5mg Fe*"/Kg b.w represented in the (G2) and (G5)
compared to the negative control (G1), event acute shortage
in rats administrated with 2.5mg Fe*'/Kg b.w (G5) and
greatly enhanced in all prune-treated groups compared to
the Fe** -only groups (G2 & GS5). Importantly, movement
of gastrointestinal lengths in the prune juice administrated

groups of mothers' rat was similar to the N.control group.
Although, there was enhancement in gastrointestinal
movement by the prune puree administration in male and
female rats groups (G4 &G7), however there are significant
difference between them and N. control (Table 7).
Additionally, movement of colon lengths in the prune puree
administrated groups of male and female rats were similar
to the N. control group (Table 8).

Table (7) Effect of prune juice and prune puree on the gastrointestinal movement in rats (mothers, infant males and infant females)

gastrointestinal movement [The length (cm) of barium transfer]

Rat group Daily intake of mothers group Mother's rat Males Females
Gl N. Control 90.33 + 0.88° 123.00 +£3.21* 175.00 + 9.29*
P. Control 1 d d .
G2 (s F /Kg b.w) 68.33+2.03 62.67+ 1.45 80.33+ 0.88'
2+
G3 ImgFe" /Kgbw 92.3341.45° 90.00+1.53¢ 102.000.33
+0.5 ml prune juice (twice)
Img Fe** /Kg b.w a b b
33+l 674 .83=+0.
G4 0,5 s e (i) 159.33£1.76 101.67+4.17 112.83+0.60
P. Control 2 . R .
G5 GG F /Kg b.w) 44.00+0.57 49.33+2.33 69.16+0.16
2+
G6 2smgFe” /Kgbw 80.66£0.88° 87.540.29° 101.0043.21°
+0.5 ml prune juice (twice)
2+
G7 2.5mg Fe™ /Kg b.w 124.00+2.08 91.17+0.16° 112.3344.09°

+0.5 ml prune puree (twice)

Each value represents the mean + SE.

The mean values with different superscript alphabets indicate significant differences (P<0.05) using LSD test

Table (8) Effect of prune juice and prune puree on the colon movement in rats (mothers, infant males and infant females)

Colon [The length (cm) of barium transfer]|

Rat group Daily intake of mothers group

Mother's rat Males Females
Gl N. Control 13.5+0.29" 11.17£0.17° 13.33 £ 0.33°
G2 P. Control 1 (Img Fe*" /Kg b.w) 9.00+ 1.15¢ 8.00+ 0.00° 11.00+ 0.58%¢
G3 Img Fe** /Kg b.w +0.5 ml prune juice (twice) 13.00+0.00° 10.00+0.00° 12.83+0.44*
G4 Img Fe?* /Kg b.w +0.5 ml prune puree (twice) 15.67£1.33" 11.17+0.17* 14.070.07*
G5 P. Control 2 (2.5mg Fe** /Kg b.w) 6.67+1.20° 4.50+0.29° 9.17+0.44 ¢
G6 2.5mg Fe*' /Kg b.w +0.5 ml prune juice (twice) 16.67£1.45% 6.50+0.29¢ 11.33+0.33"4
G7 2.5mg Fe?" /Kg b.w +0.5 ml prune puree (twice) 17.33+0.67° 11.33£0.33° 15.00+0.58*

Each value represents the mean + SE.

The mean values with different superscript alphabets indicate significant differences (P<0.05) using LSD test

4. Discussion

Prune juice is an aqueous extract of dehydrated prunes
normalized to 18.5% solids [30]. The water content and mass
of each product change during processing. This must be
considered when the phenolic levels of these products are
compared because levels are reported on the basis of final
mass or volume. During processing, the total amount of
soluble solids remains constant because prunes and prune
juice had similar levels of phenolic compounds on the basis
of total soluble solids; the processing of prune juice from
prunes does not appear to significantly degrade phenolic
compounds. Phenolic levels in each product were expressed

on the basis of mass or volume and total soluble solids
content. Data in Table (2) illustrated the phenolic compounds
of prune juice and puree. The results show that the main
phenolic compounds present in the tested samples were
catechin, pyrogallol and chlorogenic acid. The prune juice
contains catechin (41.0 + 4.1 mg/100 ml) and chlorogenic
acid (37.9 + 10.2 mg /100 ml) [31]. Moreover, Donovan et al.
[30]showed that phenolic composition of prune juice which
contained chlorogenic acid, caffeic acid and coumaric acid
were 19.3, 0.3 and 0.4 mg/100 ml), respectively. They
illustrated the processing of prune juice from prunes did not
appear to significantly degrade phenolic compounds.
Halvorsen et al. [32] cited that there weren't enough studies
about phenolic compounds of prunes.
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Data in Table (3) illustrate the content of vitamin C in
prune juice and puree with the same range in the previously
studies by Carlsen et al. [33]. They found that prune juice
content of vitamin C was 6.0 (mg/100 ml). Moreover,
Franke et al. [34] showed that the vitamin C content of
dried prune was 4.1 (mg/100 g).

Sugar alcohols (also known as polyols) such as sorbitol

and xylitol have been reported to cause laxative action, [35].

On the other hand, Stacewicz-Sapuntzakis et al. [14] cited
that Prunes and plums are a source of the sugar alcohols
xylitol and sorbitol. Data in Table (3) show that the prune
juice and puree content of sorbitol and xylitol. It could be
noticed that the content of sorbitol and xyitol in prune
puree higher than prune juice. These results were
agreement with previously studied by Dikeman et al. [36]
and Carlsen et al. [33].

After the newborn period and until about 2 years of age,
the most common problems with constipation will most
likely be "functional" [4]. There is often an association with
women who iron intake during the third trimester of
pregnancy with constipation [3]. What can we do if the
women should be take iron supplements during pregnancy
although, these women and their babies suffer from
constipation due to that? According to Jaber et al. [1] &
Banhidy et al. [2] who mentioned that the Iron
supplementation during pregnancy causes constipation in
pregnant women and their newborn babies.

Presented results clearly demonstrate that the prune juice
or prune puree have a laxative effects and enhance physical
bowel movement. Specifically, classical biomarkers, fecal
pellet number, weight and moisture (%) were increased in
prune juice or puree — treated rats compared non-treated
rats. Gastrointestinal or colon movement was also increased
in prune juice or puree in treated rats. Additionally, reduced
fecal excretion in Fe2+ administered rats compared to
normal rats (N. control) confirmed that Fe2+ induced
constipation.

The results showed that fecal output, as measured by
fecal number; weight and moisture were significantly
elevated in a dose-dependent manner by the administration
of prune juice or puree Fig. (1-6) & Table (4-6). These
results indicated that prune juice or puree decreased
constipation in the Fe*" treated rats. In this study, we were
unable to clarify the specific mechanisms of the effects of
prunes against constipation. However, we suggest that
Prunes is a source of the sugar alcohols xylitol and sorbitol.
Prunes also contain phenolic compounds, mainly in the
form of neochlorogenic and chlorogenic acids, which may
assist in the laxative action [14].

These previous studies provide that sorbitol has a
laxative effect and brings about changes in intestinal
microbiota [17]. Moreover, xylitol increases gastric
emptying and decreases intestinal transit time [15], and
transforms the intestinal microbiota into more acid-
producing ones [16]. Moreover, it could be noticed that the
effect of iron intake which due to constipation on female
letter than on male. It was may be related

to absorption of iron in  general is
physiological status [37].

We also observed increased intestinal transit length [The
length (cm) of barium transfer] and decreased numbers of
fecal pellets in the distal colon in prune juice or puree -
administered rats (Table 7 & 8).

The positive effects of prune juice on gastrointestinal
function were seen only after 2 weeks of its regular
consumption.

The mild laxative effect appeared to continue even into
the follow-up week after the rats administered prune juice
and prune puree. In previous studies, a similar mild positive
effect on gastrointestinal function and a relieving effect on
constipation have been reported [12].

Presented data confirmed that prune puree has a more
positive effective than prune juice on fecal moisture and
gastrointestinal movement in rats administrated with 1 or
2.5mg Fe2+/Kg bw, due to the chlorogenic acid, xyitol and
sorbitol of prune juice was less than of prune puree; the
other reason; to discuss this result the prune puree contain
fiber more than prune juice [10].These results agreement
with Bosaeus [38] who stated that some studies on bowel
function and intestinal disease have used high-fiber diets.
Increased fiber intake will generally increase stool weight.
The magnitude of the increase varies with the fiber source.
The contributions of this increase from an elevated
bacterial mass, feces water and undigested fiber also vary
markedly with the type of fiber.

Sorbitol and xylitol have been reported to cause laxative
action [35]. Like the indigestible fiber found in prunes,
nondigested sorbitol and xylitol may pass into the colon
and be fermented there [17]. This increases bacterial mass
and may in turn increase fecal bulk and soften stools.

On the other hand, nondigested sorbitol can soften stools
because of its ability to hold moisture, the so-called
humectant effect, well known and used by the cosmetics
and food industries [14].

Piirainen, et al. [18] found that regularly ingested prune
juice had a mild laxative effect adult with certain
gastrointestinal symptoms. However, consumption of prune
juice also increased flatulence. Because the taste of the
product was well accepted, it may offer a user-friendly
alternative to laxatives, at least in cases of mild
constipation.

In conclusion, the results suggested that prune juice or
puree can regulation intestinal movement, subsequently
decreased constipation via normalizing the bowel
movement resulting from the Fe* administrated in pregnant
rats and their puppies (newborns and infants rats).

dependent on the
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