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Abstract

The study attributes to confirm the role of talbinah to adjust protein and mineral level as a
nutritional problem of adult girls. Chemical composition of barley grains was examined. Nutritional
value of talbinah was calculated. Body mass index as weight marker was calculated and nutrient
percentages to Dietary Reference intakes (DRIs). Hemoglobin (Hb), serum iron, ferritin, total iron
binding capacity (TIBC), serum zinc and albumin were tested as biochemical blood data. The results of
barley grains chemical composition recorded mild content of protein, fiber, calories and minerals.
Calculated nutritional value of talbinah revealed high content of nutrients. Body mass index percent
were high percent of ideal weight followed by overweight and low percent in obesity and underweight
girls. On daily intake of talbinah the percent of macronutrients and vitamins were increased compared
to DRIs in all groups. But minerals percent recorded high decrease in all groups. All blood results of
Hb, serum iron, ferritin, TIBC, zinc and albumin levels were improved by girls taking 2 cups then 1 cup
of talbinah. So, this results can confirm that use of the talbinah improved adult girl’s nutritional status.
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Introduction

Talbinah is made of barley flour, which is a great nutritious breakfast food and filling. Talbinah
is a barley syrup cooked with milk and sweetened by honey (Badrasawi et al., 2013). It was popular
as traditional medicine and great nutritious breakfast food and filling (Abd EI-Rahman, 2001).

Whole barley grains are rich in the soluble fibers as (3-glucans and pectin which are useful in
reduction of the glycaemic index (Gl) and insulinaemic response. The effect of barley consumption was
amelioration of the liver cells of diabetic rat (Khalaf and Mohamed, 2008).

Buffalo milk is not consumed everywhere in the world. But it has many health benefits such as
promotes growth, builds strong bones, stimulates circulation, protects the heart and lowers the blood
pressure. Buffalo milk contains a good amount of vitamins A and B which are key to the functioning of
our immune system and protection of the body. Zinc and certain other trace minerals have variety of
antioxidants which act as immune system boosters (Elagamy, 2000).

Measuring serum ferritin can detect iron deficiency and overload. Since iron deficiency is
present before the onset of anemia, thus, detection of iron depletion is important for the treatment of
nutritional anemia (Krause and Stolc, 1979). Historically, the clinical estimation of iron stores has
relied on the determination of serum iron, total iron-binding capacity (TIBC) and transferrin. Recent
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literature revealed to a more sensitive, specific and reliable measurement of ferritin to detect an early
stage of iron deficiency (Bates, 1980).

Pervious researches clarified the importance of albumin in maintaining the fluid balance in the
body, helping to prevent the blood vessels from excessive filtrate. Also, albumin has a role in repairing
tissue and helping the body to grow during transporting vital hormones and nutrients (Shishira et al.,
2016).

Objective of the study
This study was carried out to investigate the role of talbinah to adjust protein and mineral level
to combat a nutritional problems of adult girls.

Materials and Methods

Materials

Barley grains (Giza 126), fresh buffalo milk and honey were purchased from local markets and
ground by mechanical apparatus. Talbinah prepared freshly and take one or two cups (200 ml/ one
cup) once and twice day .

Methods

Moisture, protein, crude fibers and ash contents of barley were determined according to the
methods described in the (A.O.A.C., 1997). Crude fat content was determined as the ether extract
(A.O0.C.S., 1994). Total carbohydrate was calculated by difference according to Pellet and Sossy
(1970).The caloric value was calculated using values of 4 k.cal. / g of protein, 4 k.cal. / g of
carbohydrates and 9 k.cal./g of fat according to Livesy (1995). To extract Na, K, Mg, Ca, Zn and Fe
samples were dried, ashed then the ash was dissolved in hydrochloric acid (Jackson, 1973). Sodium
and potassium were determined by the flame photometric procedure (Corning instrument model 400)
(Chapman and Pratt, 1961).

The study was designed to find the effect of two different daily intake of talbinah on nutritional status,
iron status, zinc and protein. Girls were chosen at the reproductive stage 19-23 years old, which is very
important period in women life. Girls were chosen before the start of the study and classified into three
groups, 20 girls each, one as control, talbinah 1 (take one cup /day) and talbinah 2 (take two cups
/day). It was either taken as breakfast or between meals on an empty stomach. The study performed
between October to December 2017 for 12 weeks in Gharbia governorate, Egypt. The nutritional data
were collected in questionnaire form by personal contact and interview of 24 hour recall and data were
presented as a percent of daily intake of nutrients (Wardley, 1997) compared to Dietary Reference
Intakes DRIs (1997). Body Mass Index (BMI): was calculated by equation as weight in kg/height in m?
(Park and Park, 2010); and (WHO, 2004) before starting the study to classified girls.

Preparing Talbinah:

The ingredients: Two tablespoons of ground barley (20g), 150ml of full cream liquid buffalo milk, 25ml
of water and a teaspoon of honey.

Method of preparation: the investigator put the amount of water in a pot, then added the barley, and
mix the ingredients with the hand until the mixture became homogenous without forming blocks of flour.
The pot was placed in a water bath and raised it over medium heat, stirring continuously until the
mixture became puffy. Milk and honey were added to the mixture, and continuous stirring until the
ingredients became homogenous. The talbinah was taken off the fire and left sometime before

56



Egypt. J. of Nutrition and Health Vol. 15 No. 1 January (2020)

preparing the cups. Blood samples were divided into two tubes. The first test tube containing Drabkins
solution were prepared to determine blood hemoglobin (Hb) according to Betk and Savelsberg
(1950). The other blood sample was taken in clean dry centrifuge tubes, left to clot at room
temperature, and centrifuged for 10 minutes at 3000 rpm to separate the serum and kept frozen till
analysis. Clinical examination was done at the same time for checking serum iron and total iron binding
capacity (TIBC) were measured by colorimetric method by Van et al., (1995). Serum ferritin was
determined according to Forman and Parker (1980). Analysis of zinc was determined by using flame
atomic absorption spectrometry (Thermo Jarrel Ash, Germany) according to the method of Kirgbright
(1980).

Data was statistically analyzed using SPSS 20.0 software package and presented in tables as
percentage and means * standard deviation (S.D.). Paired t test was used p value < 0.05 was the level
of significance according to Kalton, (1967).

Results and Discussion

Chemical composition of barley grains (Giza 126): Table (1) recorded the chemical composition
percentage of barley grains powder and the mineral contents in dry bases. From the obtained data
results showed that 11.9% of moisture, 8.8% protein, 2.6% fat, 3.8% crude fiber, 81.85% carbohydrate,
2.85% ash and 386.74 kcal energy as macronutrients and caloric value. While, micronutrients recorded
8.41 mg iron, 5.67 mg zinc, 1.8 mg manganese, 47.25 mg sodium and 3.2 mg potassium/ 100g of
barley grain powder.

Table (1)
Macronutrients (%) and minerals contents (mg/ 100g) in dry barley grains (Giza 126)
. Crude Crude Crude Caloric value
Moisture% X X Ash % | Carbohydrates % Femg [ Znmg |[Mgmg | Namg [K mg
protein% fat% fiber% (Kcal)
11.90 8.8 2.7 3.8 2.85 81.85 386.74 8.41 5.67 18 47.25 3.2

Table (2) contains the nutritional value of one and two cups of talbinah according to the food
composition table of the National Nutrition Institute (NNI) in Egypt (2006). For the various
ingredients of talbinah content of barley flour, buffalo milk and honey had high nutritional value on
taking 2 cups. This confirm that talbinah can fulfill the needs of human body especially in the early
stages of life and the stages associated with physical activity.

Table (2)
Nutritional value of talbinah according to the National Nutrition Institute in Egypt (2006)*
X X Calories
Talbinah |Proteing| Fatg | CHO g (Keal) VAupg |VBImg|VB2mg|VCmg| Camg | Femg | Znmg | Mgmg | Namg K mg
Loup 77 |125| 278 | 2545 | 5186 0.6 2.41 466 | 14619 | 4.07 6.7 1228 | 523.4 | 14282
(200ml)
(ig::; 154 | 251 | 557 | 5103 | 1037.2 | 12 | 481 | 933 | 29238 | 815 | 134 | 2455 | 1046.8 | 2856.5

*The figure in the table was done using NNI table for the ingredients

Many researchers confirmed its use as a remedy recipes (Bassem, 2016). Talbinah is an
Arabic word was named after being liked for its milk content (Abdel-Hassib,2007). The past decade
has seen a keen interest in nutraceuticals or functional foods (Hosseinzadeh et al., 2015). Talbinah is
a high-value nutritional syrup cooked with milk and sweetened by honey that is included under
functional foods. The present study was in agreement with the study of barley varieties namely:
Gizal26 and Giza 130 by barley flour and germinated barley. The data found that protein content of
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raw studied and processing treatments ranged from 8.75-18.34g/100g on dry weight basis and slight
decrease in crude fat content (Kamal et al., 2013).

Many researchers achieved that talbinah has the potential to diminish depression and
enhance mood among the subjects. Ingestion of functional foods such as talbinah may improve mental
health to elderly people (Badrasawi et al., 2013). Several plants such as barley and honey of the latest
findings linking the bioactivity with the pathogenesis of diabetes and insulin secretion in diabetes
mellitus patients (Bassem, 2016). In addition, talbinah is potentially safe for sedation as the content of
neurotransmitters increased after daily oral administration of talbinah (barley water). Also, talbinah
increased the plasma levels of testosterone and active spermatogenesis by rise of number of mature
sperms. Hence, talbinah had beneficial effects on reproductive activity of male (Bawazir, 2010).
Recent studies have confirmed that talbinah have ameliorating effect on pituitary-gonadal-adrenal
disorders as well as the oxidative stress by hypothyroidism in adult female rats. So, talbinah acted on
multi ways for protecting the physiological functions against hypothyroid adverse effect (Abd Rabo et
al., 2018).

Barley is an ancient cereal grain, which has evolved from a largely food's grain to feed and
malting grain Kumari and Kotecha (2015). Diets rich in whole grains have decreased the risk of many
chronic diseases such as type Il diabetes, coronary heart disease and certain cancers Cho et al.,
(2013). The beneficial effect of barley grains has often been attributed to their functional or bioactive
components content. According to the results obtained by Hashemi (2015) barley is rich in many
dietary fiber's tend to have health promoting components such as, minerals, phytochemicals and
antioxidants.Our results agreed with Lahouar et al., (2017) who found that barely grains consumption
can significantly improve the health of the population due to its high nutritional value and high content
of bioactive compounds.

Buffaloes are the second largest milk source in the world after cows. It has a higher total
solids content compared with cow milk (Sarfraz, 2013). Many researchers achieved that milk is a richer
source of fat, whey protein, casein, lactose and minerals, it is good source of vitamins A and D but is
deficient in vitamin C compared to cow's milk. So, it can be considered more nutritious for humans
Khedkar and Deosarkar (2016).

All nutritional studies have gathered that honey is considered one of nature’s valuable
functional and medicinal foods. Honey have a complex mixture of sugars, especially fructose and
glucose are the main constituents. Honey induced an increase in serum antioxidant capacity with
honey consumption which possess novel antioxidant and antimicrobial properties. Natural honey
lowered plasma glucose, C reactive protein, homocysteine, and blood lipids in healthy, diabetic, and
hyperlipidaemic subjects. So as to, a recent clinical trial has shown that honey has been used as an
alternative treatment for nearly 11 years for a volunteer patient with coronary heart disease, high blood
pressure and type 2 diabetes who discontinued all traditional medicines (Bawazir., 2010). Given all
these health benefits, honey was used as a natural sweetener for talbinah and raise its nutritional
value.

Table (3) illustrated the calculated data of body mass index through the equation of dividing
the weight (kg) on the length in square meters and girls are classified before taking talbinah as
percentage according to BMI classification. The percent demonstrated high percent 75% of control
group have ideal weight and 25% were found in over weight range. Talbinah 1 group recorded middle
percent 12.5% in underweight and obesity followed by high percent in ideal weight 50% followed by
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25% over weight. Talbinah 2 group showed high percent of girls found in ideal weight followed by 57%
and 43% in overweight.

Table (3)

Percent of girls group according to their Body Mass Index before taking talbinah
Groups N Underweight Ideal weight Overweight Obesity
Control (20) 0 75 25 0
Talbinah 1 (20) 12.5 50 25 12.5
Talbinah 2 (20) 0 57 43 0

Talbinah 1 (had one cup of Talbinah /day), Talbinah 2 (had two cups of Talbinah /day), Underweight < 18.5, Ideal 18.5-24.9,
Overweight 25-29.9 and Obesity 30-40

Body mass index (BMI) is a simple, inexpensive, and easy surrogate measure of body fat. In
contrast to other methods, BMI relies merely on height and weight and with access to the proper
equipment. Survey studies have shown that BMI levels correlate with body fat and with future health
risks. So, BMI is an appropriate measure for screening for obesity and its health risks Centers for
Disease Control and Prevention (CDCP) (2009 a). Hence, the scale of body mass index was taken
to identify the health level of the girls under study and to be able to divide the groups according to their
health status.

In table (4) data showed percentage of daily intake of nutrients as compared to DRIs for adult
girls before taking talbinah. The intake of macronutrients as proteins recorded high percent beyond the
established percentages in control, talbinah 1 and talbinah 2 groups. While, fats percent increase in
control and talbinah 1 groups. Carbohydrate intake recorded high percent in control and talbinah 1
groups. The control group found as high percentages of energy followed by talbinah 1 group. About
micronutrients all groups recorded high percent in vitamin A, B1, B, and C. Minerals recorded very
dangerous low percent in all groups especial in talbinah 1 groups.

Table (4)
Daily intake Percentage of nutrients consumed as compared to DRIs before taking talbinah
o Jrmon] | e | | | | e ] | [
Control 1446 1433 | 1486 | 1487 | 1657 | 1826 | 2195 | 1675 | 967 | 906 | 827 9.9
Talbinah 1 154.4 857 | 1473 | 100 | 2589 | 1099 | 3289 | 2747 | 868 | 852 | 795 94.4
Talbinah 2 89 731 70.3 739 | 1123 | 2109 | 1003 | 1027 | 554 | 803 | 808 70.8

Talbinah 1 (had one cup of Talbinah /day), Talbinah 2 (had two cups of Talbinah /day)

During a 24-hour recall we reported all foods and beverages consumed over the preceding 24
hours. It started with the first thing eaten in the morning until the last food item consumed before sleep
to the next morning. So, the method assessed the actual intake of individuals. (Food and Agriculture
Organization of the United Nations Rome 2018). Hence the results of our study showed the
importance of using this scale to detect the sharp decline in the level of mineral salts that may cause
many diseases of malnutrition among these girls.

Table (5) illustrated data of hemoglobin (Hb) levels after and before experimental period.
Control group showed non-significant increase (0.783 p<0.05). All talbinah groups recorded high
significant values between after and before experimental period (0.021 and 0.000, respectively
p<0.05), the best results found in talbinah 2 group.

Iron levels filled in normal range (40-175 pL/dL) of control group recorded non-significant
increase (0.254 p<0.05). The best results of talbinah groups found in talbinah 2 group high significant
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values (0.000 p=<0.05) between after and before experiment period followed by talbinah 1 group (0.03
p<0.05).Ferritin data of control group found in normal range (12 to 150 ng/mL for females) and
illustrated non-significant increase (0.245 p<0.05). All talbinah groups recorded high significant values
between after and before experiment period (0.06 and 0.000, respectively p<0.05), the best results
found in talbinah 2 group. Total iron binding capacity (TIBC) were in normal range (285-510 uL/dL), the
control group demonstrated non-significant increase (0.157 p<0.05). Talbinah 2 recorded high
significant values between after and before experiment period (0.000 p<0.05) as the best results,
followed by talbinah 1 group (0.07 p<0.05).

Table (5)
Iron status as indicated by anemia and effect of Talbinah doses on girls
groups Hemoglobin Sig. Iron sig. Ferritin sig. (TIBC) Sig.
(mg/dL) (ng/dL) ng/mL (ng/dL)
Pair 1 Control
10.7+0.8 0.783 150+0.4 0.254 60+0.4 0.245 280+0.3 0.157
before
Control
10.9+1.17 170+0.2 70+0.8 295+0.5
after
Pair 2 Talbinah
10.2+.14 0.021 133+0.3 0.03 75+0.2 0.06 270+0.9 0.07
1 before
Talbinah
11.5+.48 165+0.6 100+0.3 330+0.8
1 after
Pair 3 Talbinah
10.5+.40 0.000 123+0.9 0.000 80+0.4 0.000 286+0.4 0.000
2 before
Talbinah
12.2+.57 177+0.5 140+0.6 380+0.2
2 after

Talbinah 1 (had one cup of Talbinah /day), Talbinah 2 (had two cups of Talbinah /day) Mean+ Std. Deviation- Sig. at p<0.05 (2-
tailed)

The intestine absorbs iron to balance the loss of iron due to menstruation. Uptake iron from
the diet is also necessary to replace the small amount of iron normally lost daily via the breakdown of
intestinal mucosal cells. Our data are synergic with the fact said non-heme iron absorption is increased
by ascorbic acid, protein in the diet, and a low gastric pH that promotes more efficient food digestion.
So, the use of buffalo milk was chosen. Ferritin is released into the blood stream; plasma (or serum)
ferritin concentrations typically reflect iron stores. So, our results confirmed iron level by estimating
ferritin levels. A total iron binding capacity (TIBC) test is a type of blood test that gauges whether
there’s too much or too little iron in the blood stream (William et al., 2014). For this reason, the iron,
ferritin and TIBC tests were evaluated to detect symptoms of anemia, or iron deficiency in the blood.

Results in table (6) illustrated comparison of zinc parameters after and before experiment
compared with the normal values. Control group recorded non-significant increase (0.257 p<0.05).
Talbinah 2 group showed high significant between after and before (0.000 p<0.05), followed by talbinah
1 group as significant values (0.015 p<0.05).

Albumin levels was compared with the normal values in all groups (table 6). The control group
showed non-significant increase (0.234 p<0.05). The best results found in talbinah 2 group which
recorded high significant difference between after and before (0.000 p<0.05), followed by talbinah 1
group as significant values (0.02 p<0.05).
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Table (6)
Zinc and albumin parameters of control and treated groups as after and before experiment
Groups Zinc pg/dL Sig. Albumin g/dL Sig.
Pair 1 Control  before 144.42+7.26 0.257 3.3+.12 0.234
ar Control  after 152.75+7.93 3.5+.23
Pair 2 Talbinah 1 before 147.20+9.68 0.015 3.1+11 0.02
Talbinah 1 after 156.67+8.71 4.4+.22
Pair 3 Talbinah 2 before 146.18+19.40 0.000 2.9+.31 0.000
Talbinah 2 after 160.42+17.18 5.0+.36

Talbinah 1 (had one cup of Talbinah /day), Talbinah 2 (had two cups of Talbinah /day) Mean+ Std. Deviation- Sig. at p<0.05
(2-tailed)

Serum zinc concentration is used to evaluate the zinc status of populations. Nutritionally, Zinc
is an essential trace mineral required for enzymes and a coenzyme for > 300 metalloproteins, in the
regulation of gene expression for thousands of genes and as a structural component for ~2500
transcription factors (Wood., 2000). In humans, mild or moderate zinc deficiency may lead to growth
retardation and delayed puberty in adolescents, hypogonadism in males, dermatitis, reduced appetite,
mental lethargy, and delayed wound healing (Prasad.,1985).

Albumin is one of the most abundant proteins found in the blood. The liver releases albumin
as part of its normal functioning. Historically, serum proteins such as albumin have been widely used
by physicians to determine patient nutritional status, because it is a more strong indicator of acute
changes in a nutritional status (Shishira et al., 2016). And when it was mentioned from these studies
and facts, we had to compare the level of albumin as a strong indication of the protein status in the
body before and after the experiment to confirm the effective role of daily consumption of talbinah
under study.

Conclusion

The research was carried to know the nutritional effect of daily talbinah intake for girls. The
results proved that talbinah can improve nutritional status of girls after daily intake for three months,
because of its high nutritional value especially in minerals, vitamins and proteins. Hence, the study
recommends the importance of taking talbinah to maintain health and nutritional status in the different
stages of development, especially in the reproductive stage of girls.
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