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ABSTRACT: The nutritional and immune-enhancing properties of functional
Lepidium sativum fermented milk were studied in the male albino rat model.
The effects of the product on daily weight gain (DWG), specific growth rate
(SGR%), relative growth rate (RGR), feed conversion ratio (FCR),
immunoglobulins (IgG and IgM), lymphocytes, monocytes, eosinophils,
basophils, and neutrophils were studied in five experimental groups. Following
a 21-day acclimation period, the experiment was conducted for 70 days. The
results showed that all sensory properties of the product were comparable to
those of the control and showed excellent acceptability with a rating of 90%.
Lepidium sativum significantly affected the weight of the rats during the first
week. Then, at the end of the experiment, a higher weight gain was observed in
the treated groups. The most effective treatment to restore the weight of rats
was 3%. SGR%, RGR, and FCR showed the same trend. IgM was significantly
improved in all groups except the control (+) and the group treated with
Lepidium sativum 1%. In the three groups treated with Lepidium sativum 1, 2
and 3% and Bifidobacterium longum, a gradual significant increase was
observed depending on the dose. The highest value was observed in the case of
3% Lepidium sativum with 61.33+4.67. The number of lymphocytes,
monocytes, eosinophils, and neutrophils indicated that Lepidium sativum
combined with Bifidobacterium longum alleviated immunity dose-
dependently. Administration of 3% Lepidium sativum was more effective than
1 and 2% for most parameters, indicating that 3% Lepidium sativum with
probiotic fermentation enhanced immunological activity in male albino rats.
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INTRODUCTION

Functional foods are currently in vogue.
The dairy market has great potential to be the
main player in this trend with significant benefits
and affordable prices. Consumption and
production of functional products are increasing,
especially in the dairy market. Among the most
popular products are fermented milk and cheese,
to which prebiotics and probiotics are added and
which are rich in bioactive compounds or
vitamins and minerals (Brunner, 2005; Costa et
al., 2010; Valero-Cases et al., 2020; Balthazar
et al., 2022). Dietary habits play a fundamental
role in human health. This is why so many people
are concerned about their health and well-being
because the quality of life is a reflection of a
healthy and balanced diet and physical activity
(Cooper, 2013; Asioli et al., 2017).

The immune system of vertebrates
consists of several defence mechanisms, from
mucosal and epithelial cells which form the
exterior barrier to the genetically programmed
pathogen-recognition receptors on immune cells.

The innate immune system is our initial line of
defence against a pathogenic onslaught. It reacts
quickly by employing receptors that can identify
patterns on either viruses or the chemicals they
emit. These pathogen-released chemicals, also
known as alarmins, are recognized by attaching to
immune cell receptors, which activate signalling
pathways that kill the invasive bacteria (Bianchi,
2007; Bishayee, 2009).

Hachimura et al. (2018) stated that the
immune system is broadly divided into innate
(nonspecific) and adaptive (specific) immunity.
Specific  immunity is  associated  with
immunoglobulins (1g), which are produced by B
cells in response to antigenic attacks, such as
pathogens and allergens. The Igs are further
subdivided into the classes IgA, IgG, and IgE. All
are produced by isotype switching upon
activation. Serum immunoglobulin levels provide
important information about the humoral immune
status. Some humoral immunodeficiencies are

defined by low immunoilobulin (g) levels
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(Buckley, 1986). On the other hand, liver
problems, chronic inflammatory  diseases,
hematologic disorders, infections, and
malignancies are associated with elevated
immunoglobulin levels (polyclonal gammopathy)
(Dispenzieri et al., 2001).

To our knowledge, few studies are
addressing the potential impact of functional
foods derived from milk on boosting immunity in
general and serum immunoglobulin levels.
Besides, prebiotics may also regulate the host
immune response by altering the gut microbiota.
Besides, the indigestible oligosaccharide raffinose
significantly suppressed IgE elevation in a food
allergy and inhibited the Th2 response
characteristic of the onset of food allergy
(Nagura et al., 2002).

Garden cress (Lepidium sativum) is an
edible annual herbaceous plant of the Cruciferae
family. while the leaves are eaten in a salad,
Garden cress seeds are utilized in a variety of
medical uses: A immune system booster, for the
treatment of dysentery, anemia, diarrhea,
migraine, and diabetic (Eddouks and Maghrani,
2008). In addition, it has antiasthmatic,
antioxidant, anticarcinogenic, antimutagenic,
hypolipidemic, antibacterial, antifungal, and anti-
inflammatory activity (Aburjai et al., 2001). It is
also good for healing bone fractures and has
protective and curative effects against
nephrotoxicity and fatty liver in albino rats. The
therapeutic effect of garden cress is attributed to
the presence of active therapeutic compounds and
antioxidant phytochemical compounds (Sakai et
al., 2014) such as alkaloids, tannins, flavonoids,
phenols, riboflavin, thiamine, niacin, «-
tocopherols, P-carotenes, [-sitosterol, ascorbic
acid, linolenic acid, oleic acid, palmitic acid,
stearic acid, and amino acids (glutamine, cysteine,
and glycine) (Gaafar et al., 2013; Jain et al.,
2016), and minerals (calcium, magnesium, iron
and zinc). Therefore, they play an important role
in many metabolic processes and the performance
of important biological functions throughout the
life cycle (Gaafar et al., 2013).

This study assesses the effects of
functional dairy products enriched with garden
cress at different concentrations (1, 2, and 3%)
and a probiotic strain (Bifidobacterium longum
ATCC15707) on the immune system linked to
immunoglobulins (1g) in albino rats.

2. MATERIALS AND METHODS
2.1. Materials

Seeds of Lepidium Sativum and fresh
full-fat buffalo milk were purchased from the
local market in Alexandria. The milk samples
were collected and transported in an icebox under
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cooling to the laboratory where the experiments
were performed within 60 min.

Cultures of lactic acid bacteria (LAB)
(Lactobacillus delbrueckii subsp. bulgaricus
STY9 and Streptococcus thermophilus STY1)
were obtained from the Food Science Department,
Faculty of Agriculture, Saba Basha, Alexandria
University,  Culture  Collection  (FABA).
Bifidobacterium longum ATCC15707 was kindly
provided by Dr. Nassra Dabour, Faculty of
Agriculture Al-Shatby, Alexandria University,
American Type Culture Collection (ATCC).

The basal diet for the feeding experiment
was M.R.C. Diet 41 (Bruce and Parkes, 1949)
with modifications as follows: Corn starch
(67.6%), casein (11.9%), corn oil (10%), salt
mixture (4%), vitamin mixture (1%), barn (5%),
methionine (0.3%), and choline chloride (0.2%).

2.2. Chemical analysis of Lepidium Sativum
and milk

The seeds of Lepidium Sativum were
subjected to chemical analysis to determine
moisture, protein, fat, ash, and crude fibre
(William, 2000). Total carbohydrates were
determined by difference.

The fat, soluble non-fat (SNF), protein,
lactose, density, freezing point (calculated), and
ash of the milk samples were determined using
the Funke Gerber 3510 Laktostar milk content
analyzer (Funke Gerber, Berlin, Germany) based
on a thermo-optical procedure combination.
Besides, the pH values of the milk were measured
using a pH meter (Jenway 3505, England).

2.3. Conditions for the strains’ cultivation

For selective enumeration of
Lactobacillus  delbrueckii  subsp. bulgaricus
STY9, pH-modified (4.58) MRS (deMann,
Rogasa, and Sharpe) agar was used (Oxoid Ltd.,
Hampshire, England). M-17 agar (Oxoid
Australia Ltd) was used for the enumeration of
Streptococcus thermophilus STY1 (Dave & Shah,
1996). MRS-NNLP Agar (MRS-nalidixic acid,
neomycine sulfate, lithium chloride and
paromomycine sulfate) was prepared for the
enumeration  of  Bifidobacterium  longum
ATCC15707 (Dave & Shah, 1996). All bacteria
were incubated in anaerobic jars (AnaeroGen TM,
Oxoid Ltd., Hampshire, England), except for S.
thermophilus, which was incubated under aerobic
conditions. Incubation temperatures and times for
L. delbrueckii subsp. Bulgaricus, S. thermophilus,
and B. longum were 37 °C (24 h), 45 °C (72 h),
and 30 °C (72 h), respectively.

2.4. Fermented milk manufacture

The fermented milk was prepared by
lactic acid fermentation of buffalo milk. The milk
was heated at 80°C for 10 minutes. Probiotic
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starter cultures (Lactobacillus delbrueckii subsp.
Bulgaricus, Streptococcus thermophilus, and
Bifidobacterium longum ATCC15707) were
added in a ratio of 1:1:1 to reach 108 CFU/mL in
the final mixture at 42 °C and mixed well. The
inoculated milk was poured into cups (100 mL
each) and incubated at 42 °C for about 3 h to
reach a pH of 4.5 - 4.6, followed by cooling at 4
°C. Three treatments with Lepidium Sativum
seeds at different concentrations (1, 2, and 3%
w/w) were prepared, in addition to the control.

2.5. Viscosity and pH

The viscosity of the fermented milk
treatments was measured at 15 °C using a
viscometer (D.P. SELECTA, S.A. ST-2020R,
Korea) at a speed of 60 to 200 rpm with spindle
R5; the temperature was automatically corrected.
The viscosity of the fermented milk was
expressed in mPa-s.

The pH values of the fermented milk
samples were measured with a pH meter (Jenway
3505, England).

2.6. Diacetyl and acetaldehyde content

For the determination of the diacetyl, the
method of Owades and Jakovac modified by Pack
et al. (1964) was used. Approximately, 1g of
sample was used to suit the modern equipment.
Acetaldehyde was determined on a separate
aliquot of the culture at the same time as diacetyl
by a modified 3-methyl-2-benzothiazolone
hydrazone procedure (Lindsay and Day, 1965).

2.7. Sensory evaluation

Nine experienced panellists, consisting
of students and staff of the Faculty of Agriculture,
Saba Basha, Alexandria University, aged 20-61
years, participated in the evaluation of sensory
attributes of fermented milk samples one day after
production. Fermented milk samples (100 mL
cups) were placed on white plates and randomly
presented to panellists. Panellists were asked to
evaluate the sensory attributes of the fermented
milk (flavour, appearance, and textural properties)
using a 5-point scale (1 being the worst score and
5 being the best score).

First, the smell was assessed by
removing the lid of the cup and rating the
intensity of the volatile smell substances. Second,

FWG (g) = WF - W0
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appearance was assessed by visual observation
and textural properties by breaking the fermented
milk gel and agitating the product. Finally, the
taste of the product was evaluated by swallowing
10 g (a teaspoon portion) of the sample. Overall
acceptance was rated at the end of the sensory
evaluation of each sample (Soukoulis et al.,
2007).

2.8. Feeding experimental design

Thirty adult male healthy albino rats
weighing 205 * 5 g were housed in wire cages
under hygienic conditions and a good ventilation
system in the animal house of the Faculty of
Medicine, Alexandria University. The rats were
fed on a basal diet for twenty-one consecutive
days adaptation period as recommended by the
veterinarian. The rats were then divided into five
groups of 5 rats each, except for the negative
control group which contained ten rats. The
weight of the rats was almost the same in all
groups and was monitored throughout the
experiment (70 days). The basal diet was mixed
with fermented milk prepared with Lactobacillus
delbrueckii subsp. Bulgaricus and Streptococcus
thermophilus; the experimental groups were
divided as follows:

Group (1): Negative control group, in which the
rats were fed only a basal diet throughout the
experimental period.

Group (2): Positive control group was fed with a
basal diet containing probiotic  bacteria
(Bifidobacterium longum; 108 CFU/q).

Groups (3), (4), and (5): Rats were fed basal
diets mixed with Lepidium Sativum at
concentrations of 1, 2, and 3% (1:1 by weight),
respectively, in addition to Bifidobacterium
longum (108 CFU/g) in all groups.

2.9. Growth performance parameters

The weight of the rats was recorded daily
during the experiments. At the end of the
experiment, final body weight gain (FWG; g),
daily weight gain (DWG; g/D), feed conversion
ratio (FCR; g), specific growth rate (SGR %/D),
and relative growth rate (RGR %) were calculated
according to the following equations (1), (2), (3),
(4), and (5), respectively:

M

Where: (WF) is the final weight and (WO) is the initial body weight

DWG (g/D) = WF - WO/n.

@

Where: (WF) is the final weight, (WO0) is the initial body weight, and (n) is the period duration.
FCR (g) = dry matter intake (g)/body weight gain (g) 3)
SGR (%/ day) = 100 x (In WF - In WO0)/ days. 4
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Where: (In WF) is the natural logarithm of the final weight and (In WO) is the natural logarithm

of the initial body weight

RGR (%) = 100% (average final weight/average initial weight) (5)

2.10. Quantification of and
lymphocyte concentrations

Plasma samples from rats were obtained
from blood samples and centrifuged. The
concentrations of 1gG and IgM were measured by
direct ELISA compared with rat 1gG and rat IgM
standards. The IgG-ELISA was developed by

Taday and Eigenbrodt (1998).

The evaluated hematology device Cell-
Dyn® 3500 CS (Abbott, Wiesbaden-Delkenheim,
Germany) was used to determine lymphocytes
concentration (Bleul et al., 2002).

2.11. Statistical Analysis

Statistical analysis was performed using
SPSS (Ver. 22.0 for Windows, IBM, Houston,
TX, USA). Experimental results were expressed
as mean + SE. Statistical significance was tested
with one-way ANOVA followed by a post hoc
test, and p-values < 0.01 for IgG and IgM and
<0.05 for the remaining variables were applied
according to Steel and Torrie (1980).

3. RESULTS AND DISCUSSIONS
3.1. chemical composition of Garden cress
seeds (Lepidium sativum)

Garden cress (Lepidium sativum) seeds,
which are edible whole, are known for their
health-promoting properties. Therefore, it has

1gG, IgM,

been suggested that these seeds may be a
functional food. Preliminary work was conducted
on the chemical composition of the seeds and the
possibility of using them as a nutraceutical food
ingredient in dietary fibre formulations was
explored. Whole seeds were analyzed for
chemical composition (Table 1). The seeds were
mainly composed of fibre; crude fibre reached
30.0 £ 1.60 %. Besides, the seeds contained
considerable amounts of fat and protein, 27.6
0.34% and 224 + 0.23 %, respectively. The
protein content of Lepidium sativum is equivalent
to that of animal protein sources such as beef,
poultry, and fish which contain 16-21, 17-23, and
16-24 %, respectively (FNB, 2005). The
carbohydrate content was 18.2 = 1.11 %, and the
ash content was 1.8 + 0.14 %. The obtained
results were comparable to those of Gokavi et al.
(2004).

The use of Lepidium sativum seeds as a
dietary supplement in the human diet has already
been recommended by other researchers because
they contain a considerable amount of iron and
calcium among other important elements. The
presence of high macro and microelements and
antioxidant properties would increase their use
(Gokawvi et al., 2004; Kasabe et al., 2012; Sat et
al., 2013).

Table (1): Chemical composition of garden cress seeds (Lepidium sativum)

Component

Protein % 22.40+£0.23
Fat % 27.60 £ 0.34
crude fibre % 30.00 + 1.60
Carbohydrates %* 18.20+1.11
Ash % 1.80+0.14

Data are presented as mean + SD

* carbohydrates calculated by the difference

3.2. Physicochemical analysis of milk

Analysis of full-fat buffalo milk used for
fermented milk production was carried out by a
milk analyzer. The percentages of fat, SNF,
protein, lactose, and ash were 6.36%, 11.28%,

3.73%, 5.41%, and 1.70%, respectively (Table 2).
Besides, the density of the milk was 1.0355 g/cm3
with a freezing point of - 0.530 °C; the milk had a
pH of 6.7 at 45 °C.
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Table (2): Chemical composition and physical properties of full-fat buffalo milk used in

fermented dairy product making.

Component Average value
Fat (%) 6.39 £ 0.01

SNF (%) 11.28 £ 0.01

Protein (%0) 3.73+0.02

Lactose (%0) 5.41+0.01

Density g/cm?® 1.0355 + 0.00
Freezing point (°C) -0.530 £ 0.00

Ash (%0) 1.70 £ 0.00

pH 6.70+£0.00

Data are presented as mean + SD

3.3. Fermentation time

The fermentation period for the control
and fortified samples was observed (Table 3). It
varied from 2 hours and 23 minutes to 3 hours
and 21 minutes. The control had the lowest value,
and samples with 3% Lepidium Sativum lasted the
longest. The data showed that the incubation
periods of fermented milk treatments changed
gradually with the addition of Lepidium Sativum.
Each 1% increase in Lepidium Sativum altered the
fermentation time by 5-15 min (10 min on
average). The incubation periods of Lepidium
Sativum 1% were almost identical to those of the
control.

3.4. Chemical composition and physical
properties of the fermented dairy product
3.4.1. pH values

The pH of fermented dairy product
samples containing 0 (control), 1, 2, and 3%
ranged from 4.38 to 4.43. All samples had a
similar pH to the control with a difference of +
0.5 (Table 3). The most crucial process in making
fermented milk is the acidification of milk, which
largely regulates the chemical and rheological
properties of the finished product. (Dalgleish and
Law, 1989; Lucey, 2004). When compared to the
control, the administered treatments had no major
impact on the final pH. Therefore, it can be stated
that the fortification had a minimal effect on the
pH of the finished product.

3.4.2. Viscosity
After production and overnight cooling,
the viscosity of fermented milk treatments was

tested. The range of values was between 1319 and
1999 mPa.S (Table 3). The viscosity of the
control (1395 mPa.S) was the lowest to be
recorded. The highest value (1999 mPa.S) was
recorded in the presence of Lepidium Sativum 1%.
Additionally, it was shown that supplemented
samples had higher viscosity values than the
control. Labropoulos et al. (1984) pointed out that
the viscosity value of fermented milk is one of the
most  important  characteristics, which s
influenced by many factors, including the addition
of fruits.

3.4.3. Diacetyl and acetaldehyde contents:

When compared to the control, the
fortified treatments with Lepidium Sativum
showed a progressive increase in acetaldehyde
and diacetyl concentrations. (Table 6). In case the
of acetaldehyde, the lowest concentration was
found in the control (9.04 ppm). While the highest
value was 10.16 ppm in the presence of 3%
Lepidium Sativum. The same pattern was seen
with diacetyl, where the control recorded 10.16
ppm and the samples containing 3% Lepidium
Sativum achieved 11.49 ppm.

The data also indicated that when
Lepidium  Sativum was added in high
concentrations, the levels of acetaldehyde and
diacetyl in fermented milk samples slightly
increased. This trend reflects a positive effect on
the starter culture, indicating the probability of a
prebiotic effect. This point needs further
investigation to assess the prebiotic properties of
Lepidium Sativum.

Table (3): Incubation periods, pH value, viscosity, acetaldehyde, and diacetyl concentration in
control and supplemented fermented milk with Lepidium sativum at three concentrations (1, 2,

and 3%).
Fermented milk In;t;?s)téon pH Viscosity  Acetaldehyde Diacetyl
treatment (h:min) (mPa.sS.) (ppm) (ppm)
Control 2:23 443 + 1395 + 9.04 10.16
Lepidium Sativum 1% 2:35 441+ 1998 + 9.37 10.60
Lepidium Sativum 2% 3:00 4.38 + 1319 + 9.71 10.71
Lepidium Sativum 3% 3:21 438+ 1827 + 10.16 11.49
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3.5. Sensory evaluation

The panellists evaluated every treatment
according to four main criteria: Smell, taste,
appearance, body and texture, and overall grade.
Afterwards, scores for all treatments were
recorded and the average scores were calculated.
Table (4) demonstrates the sensory attribute
scores of the control and the Lepidium Sativum
fortified fermented (1, 2, and 3%). The evaluation
of the smell of the samples showed that samples
with Lepidium Sativum gained the highest scores,
which was close to that of the control with an
overall score of 4.5 points. The taste of the three
treatments was described as creamy and acidic, in
addition to the control. Control treatment received
the highest score of 5.0 points, while the
Lepidium Sativum treatments just scored 4.5
points.

(JAAR) Volume: 28 (2)

All treatments produced well-formed like
plain-yogurt fermented milk that was similar to
the control in appearance (soft and thick), with
scores of 4.0 and 3.5 points, respectively.
Comparing the “body and texture” of samples
revealed that samples containing Lepidium
Sativum were thick, with a score of 3.5 for all
treatments. The total acceptability overall grade
for all samples ranged from 80 to 97%. The
highest value was recorded for the control, while
the samples containing Lepidium Sativum 1, 2,
and 3% showed excellent overall scores of 90, 90,
and 80%, respectively. No obvious differences in
sensory attributes were found between the control
and samples containing Lepidium Sativum.

Table (4): Sensory evaluation of plain and fortified fermented milk with Lepidium Sativum in

three concentrations 1, 2, and 3%o.

Fermented milk Overall
Smell Taste Appearance  Body and texture score
treatment
100%
. Sc . .
Score @ Descript ore Descript ch Descri ch Description
ion a ion re ption re
Control Yoghurt, Creamy, Soft,
5.0 milky 45 Acidic 5.0 Thick 5.0 Homogenous 97
Lepidium Sativum 1% Yoghurt, Creamy, Soft, i -
p 45 milky 4.0 Acidic 45 Thick 3.5 Light, Thick 90
Lepidium Sativum 2% 45 YOhU'L o Creamy, o g 35 Thick 90
milky Acidic
Lepidium Sativum 3% 45  vyoghurt 4.0 CAri‘”:‘gl‘é’ 45 Thick 3.0 Thick 80

Score & 1= bad, 2 = fair, 3= good, 4=very good, 5 = excellent

3.6. Parameters and Performance

Body Weight, final body weight gain
(FWG g), daily weight gain (DWG ¢/D), feed
conversion ratio (FCR), specific growth rate
(SGR %/D), and relative growth rate (RGR %) in
rats were monitored (Table 5 and Figure 1). The
trials  containing  Lepidium  sativum and
Bifidobacterium Longum affected the rats’ weight
directly during the first week, and at the end of
the experiment, a higher percentage of weight
gain was observed in the treated groups. The most
efficient treatment for restoring the weight of the
rats was the use of Lepidium sativum at 3%. The
low dose of Lepidium sativum (1%) improved the
parameters the least compared to the groups fed
with 2 and 3% Lepidium sativum. Lepidium
sativum at concentrations of 1-3% had a dose-
dependent relationship with weight gain.

Body weight records show a slight
difference between control (-) and control (+) in
favour of the first. However, all treatments
containing Lepidium sativum and Bifidobacterium

longum showed higher values than the controls.
Final weight recorded 407, 396, 463, 452, and
456 g for control (-), control (+), 1%, 2%, and
3%, respectively. A similar trend was observed
for FWG and DWG, where treatments fed with 1-
3% had higher values ranged from 44 to 55g and
0.63 to 0.79 ¢/D, respectively. The obtained
results reflect the higher impact of the treatments
fed on the rats’ weight gain.

FCR was found to decrease gradually
throughout the experimental period (70 days) in
all controls and treatments. However, a lower
decrease in FCR was observed in all treatments
with Labidium Sativum 1%, 2% and 3% and
Bifidobacterium longum. In the case of control (-
) and control (+), the decrease in FCR was 1.75
and 0.82, reaching 7.31 and 7.32, respectively. On
the other hand, when Labidium Sativum 1%, 2%
and 3% were added, the decrease in FCR was
0.86, 0.41, and 1.69 to reach 5.67 5.95, and 5.75,
respectively. The obtained results reflect the
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efficient enhancement in feed conversion.
Comping the main findings from FWG, DWG,
and FCR, it can be concluded that Lepidium
sativum and Bifidobacterium longum enhanced
feed utilization by 9.95 to 14.47%. In addition,
the rats were able to prevent FCR from a rabid
decrease, which was noticed in control (-). The
trials containing Labidium Sativum 1%, and 2%
were considered the best.

SGR (%/D) was used as a parameter to

detect  growth-limiting  substances. The
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exponential growth phase is very short for a
normal rat. SGR reaches its maximum early
during growth, when cell density is low, and
immediately decreases thereafter (Ljunggren and
Héggstrom, 1995). The values for SGR (%/D)
and RGR (%) showed that Labidium Sativum 1%,
2% and 3% performed better than the controls.
SGR and RGE were higher than control (-), 10.1 -
12.8 units and 19.85 - 23.85, respectively. Such
data indicate that the treated groups were able to
achieve better performance with the same amount
of feed.

Table (5): Effect of Labidium Sativum 1%, 2% and 3% and Bifidobacterium Longum on

final body Weight (FBW), Final Body Weight Gain (FWG), Daily Weight Gain (DWG), Feed
Conversion Ratio (FCR), Specific Growth Rate (SGR), and Relative Growth Rate (RGR) of
Albino rats.

Treatment FBW (g) BWG (g) DWG FCR SGR%/day RGR%
control - 405.6+4.80° 194.8+5.46° 2.78+0.08° 7.2140.21%  0.94+0.34° 92.80+4.37°
control + 396+9.82° 192.6+7.81° 2.75£0.11° 7.3240.30°  0.95+0.02° 94.58+2.95°
Lepidium 463.4+12.52°  247.8+7.76% 3.54+0.112 5.67+0.17°  1.09+0.022 115.05+2.912
Lepidium 452.2+15.97%  237.8+11.27%  3.41+0.16% 5.95+0.31>  1.05+0.03% 111.09+3.262
Lepidium 456.4+5.032 244.244.242 3.48+0.062 5.75+0.10°  1.10+0.022 114.86+2.852

Data are presented as mean + SD

Means with different superscripts (a-e) in the same column are statistically different (p < 0.05)
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Figure (1): Final Body Weight Gain (FWG), Daily Weight Gain (DWG), Specific Growth
Rate (SGR), Relative Growth Rate (RGR), and Feed Conversion Ratio (FCR) development of
male albino rats through ten weeks (70 days). Wight (g) were measured four times: zero time
(WO0), after three weeks (W3), after six weeks (W6), and at the end of the experiment (WF). Rats
are divided into 5 groups: control (-) basal feed, control (+); Lepidium sativum 1, 2 and 3%
respectively.
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3.7. Immunological measurements

Concerning 19G, no significant difference (P <
0.01) was observed among all groups. Normally,
IgG needs more time to develop in comparison
with other parameters, especially IgM (Ishida et
al., 2006; Wang et al., 2007). A significant
improvement was found in IgM among all groups,
except for control (+) and Lepidium Sativum 1%.
Nevertheless, there was a significant difference
between the control (-) and the control (+) trials in
favour of the last. In the three groups treated with
Lepidium Sativum 1, 2, and 3% and
Bifidobacterium Longum, a gradual significant
increase was recorded depending on the dose. The
highest value was observed in the case of 3%
Lepidium Sativum (61.33 = 4.67) (Table 6).

(JAAR) Volume: 28 (2)

Results  suggest that the addition of
Bifidobacterium Longum has a positive effect on
IgM in the case of control (+). Nevertheless,
adding Lepidium Sativum 1, 2, and 3% triggered a
stronger development of all IgM values in all
treated groups. It can be concluded that the
combination will enhance the host immune
system. Further studies should be carried out to
fully understand and determine whether higher
doses would offer better performance.

The numbers  of lymphocytes,
monocytes, eosinophils, and neutrophils indicate
that Lepidium Sativum in combination with
Bifidobacterium longum alleviates immunity in a
dose-dependent manner (Table 7).

Table (6): Effect of three different concentrations of Lepidium sativum (1, 2, and 3 %) on IgG and

IgM of Albino rats after 70 days of growth.

Parameters Treatments

1gG (mg/dl) IgM (mg/dl)
Control (-) 182.33+3.84® 28.00+2.52f
Control (+) 171.3326.69% 31.33+3.76°
Lepidium Sativum 1% 179.67+6.17% 31.6745.24°
Lepidium Sativum 2% 189.33+9.82% 39.67+2.85bcdef
Lepidium Sativum 3% 189.00+12.00% 61.33+4.67°

Data are presented as mean + SD

Means with different superscripts (a-¢) in the same column are significantly different (P <0.01)

(1gG) Immunoglobulin G; IgM: Immunoglobulin M

Table (7): Effect of eighteen trials on some hematology parameters of treated male albino rats.

Treatment Lymphocytes Monocytes Eosinophils Basophils  Neutrophils
Control - 68.73 2.12 2.02 0 27.13
Control + 69.98 1.78 2.68 0 25.56
Lepidium sativum 1.0% 75.99 2.89 1.76 0 19.36
Lepidium sativum 2.0% 77.61 1.67 1.90 0 18.82
Lepidium sativum 3.0% 79.33 1.55 2.24 0 16.88

CONCLUSION

Lepidium Sativum was used as a medicinal spice
in the Middle East and was very popular there. A
new functional dairy product containing Lepidium
Sativum and Bifidobacterium longum was
developed and tested for its nutritional and
immunopotentiation properties in male albino
rats. The product dose-dependently increased
weight gain, SGR, RGR and FCR. IgM,
lymphocyte, monocyte, eosinophil and neutrophil
levels were improved. IgM was significantly
increased in control (+), 1, 2, and 3%. The results
of adding Lepidium Sativum and Bifidobacterium
longum to fermented dairy products suggest that
they may be useful and profitable for boosting
immunity and defence against stress damage.
Further studies should be conducted to fully
understand the mechanism of action and to

determine if higher doses would provide better
performance.
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