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ABSTRACT

he potential health benefits of Safforn (Crocus sativus), Ginger (zingiber

officinale) and Cumin (Cuminum cyminum ) powder as functional food

supplement to improve iron absorption as well as to treat anemia associated
with deficiency in iron intake were evaluated in rats. Four experimental groups were
fed on diet supplemented with 5% of tested herbs and 1%iron gluconate for 4 week
versus the control rats group fed on basal diet free in iron as positive control group
and the group fed on basal diet as negative control. At the end of the experiment, rat
groups fed herbs supplemented diets were characterized by the level of serum iron,
measured levels of hemoglobin, hematocrit and ferritin. Liver functions was assessed
by estimation of plasma concentration of enzymes activities of aspartate amino
transferase (AST), alanine amino transferase (ALT), uric acid, creatinine, MDA
level, GSH and GSSG activity. Results showed significant increasing in the level of
serum iron, in addition, there were variable increases in the measured levels of
hemoglobin, hematocrit and ferritin in herbs fed groups as compared with the
positive control group. In addition, there was an improvement in case of tested herbs
at the level of 5% for the above parameters as compared to positive control group.
These data suggested that saffron followed by ginger, herbs mixtures and cumin
powder could improve tested parameters and iron bioavailability when incorporated
in daily diets and therefore, could be considered as a very effective food supplement
to prevent and treat anemia.
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INTRODUCTION
Iron-deficiency anemia is
another global nutritional problem
occurring as a complication of
nutritional and absorption
disorders and is  observed
frequently over ages (Makrides et
al., 2003). Iron-deficiency anemia
has been strongly related with
many human diseases including
immune disorders (Kim et al.,
2002), chronic  inflammation,
restriction of physical
performance, neurological
impairment and cognitive deficits
(Kriger and Schroeder, 2001).

Most anemias are caused
by a lack of nutrients required for
normal erythrocyte  synthesis,
principally iron, vitamin B12, and
folic acid. Others results from a
variety of conditions such as
hemorrhage, genetic abnormalities,
chronic diseases states, or drug
toxicity. The anemia that result
from an inadequate intake of iron,
protein, certain vitamins (B12,
folic acid, pyridoxine, and ascorbic
acid), copper, and other heavy
metals are frequently called
nutritional  anemia.  (Kordek,
2007).

Anemia is a decrease in
number of red blood corpuscles

(RBCs) or less than the normal
quantity of hemoglobin in the
blood. It can include a decrease
oxygen-binding ability of each
hemoglobin  molecule due to
deformity or lack in numerical
development as in some other types
of hemoglobin deficiency.
(Panninx et al., 2013).

Anemia can affect the
quality of your life by lowering
your energy level, making you feel
tired and making it difficult to go
about your daily activities. In
addition, anemia is much more
easily prevented than corrected. A
liberal intake of iron the formative
years can go a long way in
preventing iron-deficiency anemia.
Diet is of the utmost importance in
the treatment of anemia. Almost
every nutrient is needed for the
production of red blood corpuscles,
hemoglobin and the enzymes,
required for their synthesis. In
addition, herbal drugs are useful in
the treatment of various disorders
and supports traditional and
medicinal value in the society
(Mittal et al., 2011).

Plant and plant products are
being utilized as a source of
medicine since long. Plant extracts
are used as phytotherapeutics and
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are still a large source of natural
antioxidants. Natural antioxidants
were strengthen the endogenous
antioxidant defense from ROS
ravage and restored the optimal
balance by neutralizing the reactive
species. Particularly, flavonoids
and phenolics are considered as
potential therapeutic agents. A
wide range of ailments and is
widely distributed in the plant
kingdom and, therefore, an integral
part of the diet, with the significant
amount reported in  herbs,
vegetables, fruits and beverages
(Thaker et al.,2012)).

Saffron is a flowering
plant in the crocus family where
Crocus sativus Linn (family:
Iridaceae) it’s scientific name, it is
widely used as spice and as a
coloring and flavoring agent in the
preparation of various foods and
cosmetics. It is native to Iran and
Greece. It is now cultivated largely
in Southern Europe. The stigmas
of the plant are mainly used for
therapeutic purposes(Abdullaev,
2002). The stigmas of the plant are
used for the treatment of a variety
of disorders traditionally. (Yu et
al., 2007). Saffron is also a
protective agent against
chromosomal damage, a
modulator of lipid peroxidation,

antiseizure, reducing blood
pressure and also used in treatment
of psoriasis (Kolanjiappan et al.,
2012).

Ginger or ginger root is the
rhizome of the plant Zingiber
officinale, consumed as a delicacy,
medicine, or spice (Utpala et al.,
2006). Ginger cultivation began in
South Asia. Ginger contains up to
three percent of a fragrant essential
oil whose main constituents are
sesquiterpenoids, with (-)-
zingiberene as the  main
component.  Ginger has a
sialagogue action, stimulating the
production of saliva, which makes
swallowing easier (Kumar et al.,
2011).

Cumin (Cuminum
cyminum), is a small annual
herbaceous plant that is a member
of the aromatic plant family
(Umbelliferae). It is a native of the
Eastern Mediterranean countries
and Upper Egypt, but is now
cultivated in  Morocco, Iran,
Turkey, India, China and the
Americas. The seeds of the plant
are used to add flavor to spicy
dishes. They are also used as an
appetite stimulant and to ease
several stomach disorders. Cumin
seeds contain possess numerous
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phytochemicals that are known to
have antioxidant, carminative and
anti-flatulent  properties. The
active principles in the cumin may
increase the motility of the gastro-
intestinal tract as well as increase
the digestion power by increasing
gastrointestinal enzyme secretions
(Peter, 2001 and Raghavan,
2007). This spice is an excellent
source of minerals like iron,
copper,  calcium,  potassium,
manganese, selenium, zinc and
magnesium. Magnesium serves as
a host of many functions including
heart health and aiding the
absorption of calcium and iron. It
also contains very good amounts of
B-complex vitamins such as
thiamin, vitamin B-6, niacin,
riboflavin, and other vital anti-
oxidant vitamins like vitamin E,
vitamin A and vitamin C. The
seeds are also rich source of many
flavonoid phenolic anti-oxidants
such as carotenes, zeaxanthin, and
lutein (Sowhagya et al., 2018).

Aim of study

Therefore, the  study
examined tested herbs feeding on
some biological parameters of
anemic rats.

MATERIAL AND METHODS
Plants:

Safforn (Crocus sativus), Ginger
(zingiber officinale), and Cumin
(Cuminum cyminum) powder were
obtained from the local markets of
Cairo governorate. Gluconate iron
were purchased from El-gomhoria
Company  Formed-Preparations
Chemicals and Medical
Equipment’s, Dokki, Egypt. All
herbs were grinded into soft herb
by using Electric grinder to give a
powder and kept in dusky Stoppard
glass bottles in a cool and dry
location until use according to
Russo (2001).

Animal:

Thirty adult female
Sprague-Dewily  albino  rats
weighing 140 +10g were selected
from the Institute of Medical Insect
Research, Dokki, Egypt. All rats
were fed on basal diet prepared
according to (Reeves et al, 1993)
and some modification. Rats were
housed individually in stainless
steel cages with grated stainless
steel  floors under healthy
environmental conditions (in room
maintained at 25 — 30°C with about
50% relative humidity and lighted
on a daily photoperiod of 12 h light
and 12 h dark). Then were
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allocated to  the  various
experimental  diets for 7
consecutive days for adaptation
and the experimental period for 4
weeks. During the conditioning
period and throughout the trial food
and deionized water were provided
ad libitum.

Induction of anemia:

After  this  adaptation
period, determinate hemoglobin
(Hb) in all rats and were fed on
high fiber diet (20%) for two week
then rats fed on essential diet free
from iron (anemic diet) for two
weeks to get anemic according to
Bushnell, (1992). Blood was
collected from eye vein of each rat
to assess the Hb to ensure they had
anemia.

Biological the experiment:

After that, rats are divided into 5
groups, each group which consists
of 6 rats as follows:

Group (1): Rats fed on basal diet
free from iron as an anemic control
group.

Group (2): Anemic rats fed on
anemic diet and 1% iron gluconate
(Connor and Benkovic, 1992)
Group (3): Anemic rats fed on
anemic diet with 1% iron gluconate
and 5% saffron.

Group (4): Anemic rats fed on
anemic diet with 1% iron gluconate
and 5% ginger.
Group (5): Anemic rats fed on
anemic diet with 1% iron gluconate
and 5% cumin (Duke, J. 2007).
During the period of the
experiment, all rats were weighed
once a week and the consumed
diets were recorded everyday
(daily feed intake). At the end of
the experiment, biological
evaluation of the experimental
diets was carried out by
determination of body weight gain
(BWG) and feed efficiency ratio
(FER) according to (Chapman et
al., 1959), using the following
formulas:

BWG= (Final weight — Initial
weight) / Initial weight
FER= Body weight gain (g)/ feed
intake (g)

Feed intake was also calculated
daily.

The end of the experimental
periods (28 days), rats were
scarified and anesthesia at fasting
state. Part of the blood was taken
to determine the level of serum
glucose and other portion of blood
samples was collected and allowed
to coagulate at room temperature;
other portion of blood was added
to it, EDTA (ethylene diamine
tetracetic acid) and centrifuged at
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3000 r.p.m for 15 minutes. Serum
was carefully aspirated and
transferred into clean covet tubes
and stored frozen at -20°C until the
time of analysis.

Biochemical analysis

Serum Alkaline phosphatase
(ALP) was determined according
to the procedure of (Belfield and
Goldberg, (1971)). Aspartate
aminotransferase (AST) and or
Alanine aminotransferase (ALT)
were carried out according to the
method of Henry (1974) and
Yound  (1975)  respectively.
Creatinine was determined
according to kinetic method of
Henry (1974). The intensity of this
red color formed is proportional to
the uric acid concentration in the
sample according to Schultz
(1984).

Blood was collected by
eye vein every week during the
experimental period to determine
hemoglobin was according to
Jacobs et al. (2001) and
Hematocrit was measured using a
heparinized tube according to Mc-
Inory procedure (1954). Using the
serum samples obtained on the
final day of the experiment, serum
and total iron binding capacity
(TIBC) were determined by means

of commercial assay kits (Sigma
Diagnostic, St. Louis) according to
Cavill’s method (1986)..
Malondialdehyde estimated by the
thiobarbituric acid assay method of
Beuge and Aust (1978), reduced
glutathione was estimated by the
method of Moron et al. (1979) and
serum GSSG was estimated by the
method of Reitman and Frankel
(1957).

Statistical analysis

Data were analyzed using
one-way analysis of variance
(ANOVA) followed by the student
t-test for significant difference.
Statistical significant difference
was defined as P < 0.05 (Snedecor
and Cochran 1976).

RESULTS AND DISCUSSION
Dataintable (1) showed the
effect of tested herbs on feed intake
(FI), body weight gain (BWG) and
feed efficiency ratio (FER) of rats
with anemia. For body weight gain
(BWG), it could be observed that
both of control groups were
significantly lower than the other
groups. Feed intake (FI), it could
be observed that there is a high
significant ~ changes  between
groups fed on 5% saffron and the
other groups. In case of feed
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efficiency ratio (FER), there is no
significant changes among group3
and group5 same effect was
recorded between groups 2 and 4.
The finding of this study reports
that treatment with tested herbs
improved the weight gain
compared to untreated anemic rats
and anemic rats with iron
gluconate. Induction of anemia is
associated with the characteristic
loss of appetite and body weight,
which is due to the decreasing of
oxygen, which carried to the cells
of body and decreased the
bioactivity of human. Saffron and
ginger are a good source of vitamin
B complex, ascorbic acid, zinc,
cucurbitacins, saponins,
fucosterols and compesterols,
polyphenolics and flavone-C-
glycoside and contain iron, which
helped to reverse the feed intake
and weight loss of anemic rats
(Utpala et al, 2006 and
Kolanjiappan et al., 2012).

Data shown in table (2)
indicated that all of the assessed
serum iron were significantly
(P<0.05) increased as affected by
saffron, ginger and cumin intake
when tested herbs intake level was
5%. In addition, all serum levels of
hemoglobin and ferritin  were
increased. Hematocrit of herbs

groups were significantly higher
than that of both of control rats
groups in different levels while,
total iron binding capacity (TIBC)
in the herbs groups were
significantly lower than that of
both control groups. The primary
cause of anemia was considered the
feeding on iron-deficient diet
(malnutrition) for a long period (2
weeks) through the adaptation-
feeding course before
incorporation of herbs together
with normal load of iron into the
experiment diets. The hemoglobin
concentration decreased constantly
during the feeding period of iron-
free diets in all the rat groups. It
was evident that iron deficiency
contributed to thisanemia, because
typical signs of iron-deficiency
anemia such as decreases in
hemoglobin and serum iron
concentrations, and increases in
total iron binding capacity were
observed (Panninx et al., 2013).
The primary cause of anemia was
considered the feeding on iron-
deficient diet (malnutrition) for a
long period (3 weeks) through the
adaptation-feeding course before
incorporation of lactoferrin
together with normal load of iron
and calcium into the experiment
diets. The hemoglobin
concentration decreased constantly
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during the feeding period of iron-
free diets in all the rat groups.
(Janz et al., 2013).

Several  authors  have
reported that iron mal-absorption is
mainly caused by some of the food
constituents, which can be
inhibitors of iron absorption and
may contribute to the high
prevalence of iron deficiency
found. Data indicated that ginger,
saffron feeding prevented the
development of anemia and
improved hemoglobin, the
hematocrit and both serum, and
bone iron contents in a dose-
dependent manner. The final
hemoglobin  concentration and
hematocrit in the rats fed
lactoferrin ~ were  significantly
higher than those in the rats fed the
control diet. It has been reported
that there was a high positive
correlation between serum iron
concentration and iron absorption
(Kim and Atallah  1993).
Buchowski et al. (2019) reported a
correlation between hemoglobin
efficiency ratio (HRE) and
apparent absorption of iron.
Feeding saffron -containing diet
appears to increases in total iron
binding capacity as shown in our
results. It seems that the effect of
the ingested doses of saffron were

enough to stimulate iron absorption
in the experimental rat groups with
significant  (P<0.05) different
effect according to the ingested
dose.

Data in table (3) showed the effect
of tested herbs on liver enzymes
(AST, ALT and ALP) of anemic
rats. AST, ALT and ALP were in
normal range for all groups.
Although there are variations in
value between them. The normal
range of values for AST is about 5
to 40; ALT is 7 to 56 and ALP is
44 10147 units /litter of serum
(Hasan et al., 2018). For AST, the
results showed negative control
group was significantly lower than
the tested groups while, there is no
changes between G4 and G2. In
addition, there is no significant
changes between G3 and G5. For
ALT and ALP, it could be observed
that both of control groups were
significant with the other groups
while there is no significant
changes among G3, G4 and G5.
Serum enzymes including AST,
ALT and ALP are used in the
evaluation of hepatic disorders. An
increase in these enzyme activities
reflects active liver damage or
inflammatory hepatocellular
disorders (Kota and Tahashildar,
2015). The concentration of the
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enzymes released reflects the
severity of the damage. AST is
enzymes normally present in the
liver, heart, muscles and blood
cells. They are located within
hepatocytes. So when liver cells
are damaged or die transaminases
is released into the bloodstream,
where they can be measured they
are therefore the index of liver
injury (Haram et al., 2011). The
hepatocellular damage indicated
by increased activity of AST in
serum was observed in this study.
Supplementation of the saffron
restored the AST activity.

In accordance with these
findings, iron deficiency
anemia (IDA) is associated with a
number of pathological
gastrointestinal conditions other
than inflammatory bowel disease,
and with liver disorders. It has a
significant role in the alteration of
liver functions since the activities
of AST, ALT and ALP were
significantly higher or lower than
normal values. On the other hand,
treatment  with  glibenclamide,
caused significant regulation in the
activities of these enzymes,
showing the protective effect of the
extract (Saha et al, 2011).
Phytochemical screening of the
saffron, ginger and cumin revealed

the presence of fucosterol and
compesterols flavonoids,
cucurbitaceous, saponins  and
polyphenolics, triterpenoids and C-
flavone glycosides and
ellagitannins. Many in vitro and in
vivo studies revealed that it
pOSsesses antioxidant and
hepatoprotective properties.
However, as per available studies,
there is no systematic work
available to test the effect of tested
herbs on anti- tubercular drug
induced hepatotoxicity in rat.
Many in vitro and in vivo studies
revealed that it  possesses
antioxidant and hepatoprotective
properties (Yu et al., 2007;
Sowhagyaetal., 2018 and Kumar
etal., 2016).

Table (4) showed the effect
of tested herbs on kidney functions
of anemic rats. Anemic rats
without additives had the highest-
level value of creatinine followed
by anemic rats with 1% iron
gluconate. There is no significant
change between G4 and G5. For
uric acid, it could be observed that
both of control groups were
significantly higher than the others
while there is no significant change
among the anemic rats with tested
herbs.
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The highest effect was
detected in anemic rats with ginger.
Anemia induced kidney damage
and its recovery by herbal drugs
were assessed by alteration in the
clinically important biochemical
variables such as serum creatinine,
blood urea nitrogen (BUN), serum
uric acid which were found to be
significantly increased in anemic
rats (Dhakar et al.,2012).
Abdullaev (2002) found that the
ethanolic extract of saffron showed
significant prevention of elevated
levels of serum acid phosphatase
(ACP) and bilirubin and improved
the level of albumin. The activity
was due to presence of sterols
(campesterol and fucosterol).

Table 5 represents the
levels of MDA, GSH, and GSSG in
anemic rats. Group 1 as a anemic
rats without additives showed a
substantial (7.4 £ 1.24) increase in
the level of MDA when compared
to the other groups. Anemic rats
treated  with  tested  herbs
significantly showed decreasing in
the level of MDA when compared
to group 2 (anemic rats with 1%
iron gluconate). There is no
significant among groups 4, 5.
Group | showed a significant (2.1 £
0.54) decrease in the level of GSH
when compared to the others.

Groups treated with  herbs
significantly increase the level of
GSH as compared to both controls.
Anemic rats (group 1) revealed a
significant increase (205.3 + 72.5)
in the activity of GSSG when
compared to the other groups.
Groups treated with herbs led to
significantly decrease in the
activity of GSSG when compared
to both control groups. Saffron
group was the highest group was
affected. Lipid peroxidation and
the resultant perturbation of the
structural integrity of the plasma
membrane have long been
considered to be capable of
initiating the hemolytic response
(Hochstein, 2018), though how the
generalized destruction of
membrane lipids could stimulate a
selective macrophage response
was not clear. The most recent
reports that lipid peroxidation in
nucleated cells correlates with the
accumulation of Phosphatidyl-
serine (PS) on the outer leaflet of
the lipid bilayer. ROS production
was associated with extensive
binding of oxidized and denatured
hemoglobin to the membrane
cytoskeleton. Thus, phenyl
hydrazine induced hemolytic
injury seems to be derived from
oxidative alterations to red blood
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corpuscles  membrane lipids
(McMillan et al., 2015).

In the present study,
increased  lipid  peroxidation
products, as MDA were observed
on phenyl hydrazine, intoxicated
rats. Supplementations of saffron
restored the MDA  content
suggested  that reduced the
oxidative damage.

In the present study, a
marked decrease in the concen-
tration of GSH was observed in
phenyl hydrazine intoxicated rats
when compared to control rats.
Administration of the ginger
significantly increases the levels of
GSH in  phenyl hydrazine
intoxicated rats. Enzymes catalyze
specific biochemical reactions in
the body.

Changes in their levels and of
cellular damage, the intracellular
concentration of the enzymes and
the mass properties alter the
functional ability of an organism.
The diagnosis of organ
disease/damage is aided by
measurement of a number of non-
functional plasma enzymes char-
acteristic of that tissue or organ.
The amount of enzyme released
depends on the degree of the
affected tissue.

Herbal medicine is
increasingly gaining greater rec-
ognition from the public and
medical profession due to greater
advances in the understanding of
the mechanisms by which herbs
positively influence health and
quality of life. Several plant
products are known to exhibit
creditable medicinal properties for
the treatment of various ailments
and need to be explored to identify
their potential application in
prevention and therapy of human
ailments. Keeping in view the
present study has evaluated the
anti-anemic activity of sprouted
seeds of ginger, was chosen to
induce hemolytic anemia.
Supplementation of the ginger
improve  the Hb  content
(Vyshtakaliuk et al., 2019).

CONCLUSION

The results of the present
study accomplished that the
saffron, ginger, cumin and their
mixture improve anemia in the
presence of iron gluconate This
result supports at least partially the
traditional use of saffron, ginger,
cumin and their mixture in the
treatment of anemia. Further inves-
tigations are needed to understand
the mechanism involved in the
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anti-anemic action of saffron,
cumin.
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Table (1) Effect of tested herbs on feed intake (FI), body weight gain

(BWG) and feed efficiency ratio (FER) of anemic rats.

Groups Body Feed Feed
weight intake efficiency
g/d g/d ratio
9/g
Anemic control (G1) 9.2 5.8 0.057
+0.12" | +1.33° +0.003°
Anemic rats + 1% iron 11.7 7.7 0.054
gluconate (G2) +0.13° +1.224 +0.002°¢
Anemic rats + 1% iron 18.7 111 0.060
gluconate+ 5% saffron +1.90° +0.12°2 +0.0012
(G3)
Anemic rats + 1% iron 16.5 10.9 0.054
gluconate+ 5% ginger +0.12°¢ +0.48° +0.001°¢
(G4)
Anemic rats + 1% iron 14.5 8.7 0.060
gluconate+ 5%cumin (G5) | +2.11¢ +1.67° +0.0022

Means under the same column bearing different superscript letters are different significantly (p <0.05)
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Table 2: Effect of tested herbs on serum iron concentration and

hemoglobin indices of anemic rats

Groups Serum Fe | Serum | TIBC | Hemoglobin | Hematocrit
(ng/dl) | ferritin | (pg/dl)? (g/dl) (%)
(no/L)

Anemic control (G1) 59.11+ 49,55+ | 444.10 9.11+ 27.35+
4,554 2.25° | +6.20° 1.10¢ 0.15°

Anemic rats 66.30+ | 50.10+ | 389.5+ 9.35+ 28.05+

+ 1% iron gluconate (G2) 2.10° 0.36” | 33.50° 1.11° 3.01°

Anemic rats 89.25+ |62.30+ | 330.6+ 11.15 + 33.45 +

+ 1% iron gluconate+ 5% 4.10 0.10* | 25.55¢ 2.36° 2.112

saffron (G3)

Anemic rats 80.30+ |60.12+ | 321.7+ 10.35 + 31.15+

+ 1% iron gluconate+ 5% 2.12° 0.15* | 10.50° 1.10° 4.47°2

ginger (G4)

Anemic rats + 1% iron 7430+ | 5512+ | 329.9+ 10.05 + 30.15 +

gluconate+ 5%cumin (G5) 4.12° 3.85° | 15.54¢ 2.11° 2.28P

Means under the same column bearing different superscript letters are different significantly
(p<0.05). TIBC: Total iron-binding capacity.
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Table (3) Effect of tested herbs on serum liver enzymes (AST, ALT and
ALP) of anemic rats.

Groups AST ALT ALP

(U/L) (U/L) (U/L)

Anemic control (G1) 21.4 26.6 114
+2.04¢ +6.05°¢ +1.13¢

Anemic rats + 1% iron gluconate 27.3 29.5 132
(G2) +2.31°¢ +1.43¢ +2.36°

Anemic rats + 1% iron gluconate+ 34.9 38.7 143
5% saffron (G3) +0.12° +2.13" +1.132

Anemic rats + 1% iron gluconate+ 28.8 33.9 141
5% ginger (G4) +5.13¢ +6.34°¢ +0.222

Anemic rats + 1% iron gluconate+ 36.1 40.4 144
5%cumin (G5) +3.46° +4.882 +0.162

Means under the same column bearing different superscript letters are different significantly (p <0.05)

Table (4) Effect of tested herbs on serum kidney functions of anemic

rats
Groups Creatinine Uric acid
(mg/dl) (mg/dl)

Anemic control (G1) 2.32+£0.98? | 3.9+3.17?
Anemic rats + 1% iron gluconate 1.61+0.01° | 3.3+1.232
(G2)
Anemic rats + 1% iron gluconate+ | 0.90+0.03¢ | 2.0+0.07°
5% saffron (G3)
Anemic rats + 1% iron gluconate+ 0.62 1.61+1.27°
5% ginger (G4) +0.11¢
Anemic rats + 1% iron gluconate+ | 0.65+0.36¢ | 1.64+0.85"
5%cumin (G5)

Means under the same column bearing different superscript letters are different significantly (p <0.05)
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Table 5: Effect of tested herbs on serum MDA level, GSH and GSSG
activity of anemic rats

Groups MDA GSH GSSG
(nmole/l) | (mg/dl) | (1U/N)
Anemic control (G1) 74+ 21+ 205.3+
1.24° 0.541 7.58
Anemic rats + 1% iron gluconate 6.78 + 2.63+ 189.1+
(G2) 0.16° 0.05°¢ 10.6°
Anemic rats + 1% iron gluconate+ 421+ 463+ |99.2+
5% saffron (G3) 1.02 ¢ 0.67% |4.8¢
Anemic rats + 1% iron gluconate+ 4.8+ 401+ 106.3+
5% ginger (G4) 0.6° 0.4° 6.2°¢
Anemic rats + 1% iron gluconate+ 4,99+ 3.79+ |107.2%
5%cumin (Gb) 0.92°¢ 0.67° |4.08°

Means under the same column bearing different superscript letters are different significantly (p<0.05)
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