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Introduction 
 

Barley is one of the oldest cultivated cereal 

grains and currently ranks fourth (Newman 

and Newman, 2006; Fedak, 1992; Nevo, 

1992) or fifth (Kent and Evers, 1994) in 

acreage and crop production worldwide. 

Indeed, it was one of the most important food 

grains in the ancient world. The currently 

accepted theory is that barley was first 

domesticated in the Fertile Crescent in the 

Near East, which spans present-day Israel, 

northern Syria, southern Turkey, eastern Iraq, 

and western Iran (Harlan, 1979). The ancestor 

of modern barley is believed to be identical to 

present-day Hordeum spontaneum C. Koch 

(Harlan, 1979; Harlan and Zohary, 1966; 

Zohary, 1969; Zohary and Hopf, 1988). 

Additionally, alcoholic beverages of various 

types and fermented foods prepared from 

barley are commonly referred to in the ancient 

literature. As other food grains (e.g., wheat, 

rye, and oats) became more abundant, barley 

was relegated to the status of “poor man’s 

bread” (Zohary and Hopf, 1988). 

 

A recent review dealing with dietary fibre and 

satiety (Slavin and Green, 2007) concluded 

that, in short-term studies, a reduction of food 

and energy intake at meals subsequent to 

dietary fibre consumption was directly 

correlated with the amount of fibre consumed 

and to its viscosity. Due to its known ability to 

exert health benefits and potential ability to 

control energy intake, viscous dietary fibre is a 

good ingredient to use to develop new foods. 

An excellent source of soluble viscous dietary 

fibre, namely β-glucan, is barley grain (Arndt, 

2006; Lazaridou and Biliaderis, 2007). From a 

nutritional point of view, β-glucan is a very 
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interesting dietary fibre since it has been 

associated with lowering plasma cholesterol, 

improving lipid metabolism, and reducing 

glycemic index (Behall et al., 2004; Perry, 

1983). Thus, the U.S. Food and Drug 

Administration have recently allowed whole 

grain barley and barley-containing products to 

carry a claim that they reduce the risk of 

coronary heart disease 

(http://www.fda.gov/bbs/topics/news/2005/NE

W01287.html). In this framework, a very 

interesting challenge for food industries is to 

produce β-glucan–enriched functional foods. 

The effects of β-glucan from barley or oats on 

satiety, energy intake, and weight loss have 

been poorly investigated. The few studies 

available on this topic showed inconsistent 

results, reporting both positive (Bourdon et 

al., 1999; Rytter et al., 1996) and negative 

(Kaplan and Greenwood, 2002; Saltzman et 

al., 2001) effects. 

 

Types of Barley Products 

 

Biscuit 

 

Biscuits produced from barley flour are not so 

commonly consumed as compared to wheat 

flour biscuits due various reasons like lack of 

knowledge about the health benefits and lack 

of availability. But when barley flour biscuits 

(BB) were made and compared 100% wheat 

flour biscuits (control biscuits) (CB) and given 

to people, the results were unlikely (Wallace, 

1930). 

 

BB were produced on a laboratory scale, using 

a traditional Italian recipe for krumiri-type 

biscuits except for replacing 100% wheat flour 

with a mixture of β -glucan–enriched barley 

flour (70%) and wheat flour (30%). CB, were 

produced using 100% wheat flour. To 1 kg of 

flour, 300 g of saccharose and margarine, as 

well as 200ml of milk, 3 eggs, and 15 g of 

ammonia, were added as ingredients. The 

dough was cut and the biscuits were baked. 

The chemical composition of (g/100g) of BBs 

and CBs are reported in Table 1. 

 

It was found that when β-glucans are 

consumed as barley grains or flour included in 

bars, biscuits or bakery products, a decrease in 

appetite, without any effect on energy intake, 

is found only after consumption of at least 2 g 

of the dietary fibre and starting from 2 hours 

up to 3.30 hours post-consumption (Schroeder 

et al., 2009). 5g of the high viscous dietary 

fibre (viscosity 0.3000mPas after 20 minutes) 

without modifying both appetite ratings and 

lunch 3 hours after consumption determines 

the reduction of total 24-hour energy intake 

(Juvonen et al., 2009). 

 

Bread 

 

Bread is a very commonly produced and 

consumed product made from barley flour. In 

this study, three different barley flours were 

used; covered (“Golf”), hull-less (“Hora”), 

and a mixture of high amylo-pectin barley 

(“Waxy”, containing 96% amylo-pectin). The 

recipe for bread included Barley flour (100g), 

dried yeast (2.5g), salt (1.4g), gluten (2g) and 

water (100g). The dough was fermented for 

30min and a bun was formed from the dough, 

which was fermented for another 30min 

before baking in an oven at 225°C for 25min. 

The bread was cooled at room temperature 

before further treatment. The prepared 

products were divided into two batches, of 

which one part was frozen and the other part 

was frozen after keeping for 48h at 2°C in 

refrigerator (Birgitta Sundberg and Falk, 

1994). 

 

The flours were analyzed by standard method 

and the results obtained are given in Table 2. 

 

Resistant Starch (RS) and in-vitro starch 

digestion rate were determined for the 

products. The results obtained are given in 

Table 3. 
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Barley Water 

 

Barley water is made by boiling the barley 

grains and extracting the water. The effects of 

various temperatures between 150° and 280°C 

during subcritical water extraction of barley to 

make a barley tea-like extract, a popular 

summer beverage in Japan, was investigated. 

Each barley extract was analyzed for sensory 

properties, anti-oxidative activity, and the 

amount of residual matter, which revealed 

205°C to be the best extraction parameter. 5-

hydroxymethyl-2-furaldehyde was found to be 

the major anti-oxidative component in the 

205°C extract, along with the formation of 

several important amino acids (Subcritical 

Water Extraction of Barley to Produce a 

Functional Drink, 2008). 

 

Barley tea is a common drink in Japan, 

especially during the summer. This non-

caffeinated, non-tannin drink is valued for its 

high percentage of β-glucans 

(polysaccharides) and the presence of method 

are the possible loss of important volatile 

components due to constant exposure to the 

air during roasting and difficulties in the 

disposal of the large quantities of residues 

after the extraction process. 

 

Subcritical water is water in a temperature 

range of 100°C to 374°C atpressures between 

1 and 22MPa. Under these conditions, the 

dielectric constant of water decreases, 

imparting changed polarity and thereby 

efficient extraction abilities. The extraction 

occurs in a closed chamber in water, 

preventing the loss of volatile compounds. 

Sub-critical Water Extraction presents 

virtually no disposal costs and can be 

considered a clean alternative to conventional 

organic solvents. SWE has received much 

attention recently in the extraction of natural 

products since this technique is environment-

friendly, quick and in-expensive compared to 

various other solvent extraction techniques. 

It was determined that the best extraction 

conditions for the extraction of barley was by 

subcritical water extraction, as far as sensory 

properties, antioxidant activity, and amount of 

residual matter are concerned. 5-

Hydroxymethyl-2-furaldehyde (HMF) was 

found to be the component of the 205°C 

extract, most responsible for its high 

antioxidant activity, taste and odour. 

Furthermore, amino acid analysis revealed that 

asparagine, glutamine, alanine and isoleucine 

were among the main amino acids in the 

205°C extract. These results should be useful 

in processing barley tea on an industrial scale 

in the future. 

 

The following table shows the Amino Acid 

Analysis of a 205°C Extract of Barley. 

 

Other Products 

 

Murri (kamakh) 

 

Perry, (1983) relates a curious ancient recipe 

from the medieval Arab culture that involves 

putting unleavened and unseasoned barley 

dough into closed containers and allowing it to 

“rot” (ferment) for 40 days.  

 

The dough was then dried, ground into meal, 

and blended with salt, spices, wheat flour, and 

water to make a liquid condiment called murri 

(when mixed with milk, it was called 

kamakh). 

 

Krimnitas / chondrinos 

 

Antioxidant compounds. The present method 

of making barley tea involves roasting barley 

seeds at 280°C and then processing with hot 

water to yield barley tea.  

 

The demerits of this Pliney described recipes 

for barley puls, an oily, highly seasoned paste 

mixture that was a popular food in ancient 

Greece (Tannahill, 1988). 
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Table.1 The chemical composition of (g/100g) of BBs and CBs 

 

COMPONENTS BB CB 

Proteins 6.1 18.6 

Fats 13.9 13.6 

Carbohydrates 61.4 63.2 

Total dietary fibre 12.3 2.5 

Soluble 8.3 1.2 

β –glucans 5.2 - 

Insoluble 4.3 1.3 

Energy content(kJ) 1653 1716 

BB = barley β-glucanenriched biscuit; CB = control wheat flour biscuit. 

 

Table.2 Chemical Composition of barley flour from three different types of Barley (% of Dry 

Matter) 

 

COMPONENTS GOLF WAXY HORA 

Starch 74.1 68.3 71.0 

Crude Protein 10.9 11.2 10.8 

Crude Fat 2.4 3.1 2.7 

Dietary Fibre 14.7 15.8 11.6 

β-glucans 4.2 4.3 3.8 

Ash 1.4 1.7 1.6 

 

Table.3 Content of Ash, Starch and Resistant Starch (RS) in bread made from three different 

barley flours (% dry matter) 

 

TYPE ASH STARCH RS 

Golf 2.4 66.6 0.8 

Golf* 2.5 67.4 0.8 

Waxy 3.0 64.0 0.2 

Waxy* 3.0 63.4 0.2 

Hora 2.6 66.2 0.8 

Hora* 2.6 66.7 0.8 

*stored in refrigerator at 2°C for 48h. 
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Table.4 Amino Acid Analysis of a 205°C Extract 

 

AMINO ACID AMOUNT (n mol/ml) 

Asp 162.1 

Thr 19.7 

Ser 3.0 

Glu 110.8 

Gly 71.5 

Ala 97.2 

Val 34.1 

Ile 87.2 

Leu 32.4 

Tyr 12.7 

Phe 21.0 

Lys 19.6 

His 10.6 

Arg 31.1 

Pro 46.5 

 

A bread roll claimed by Archestratus in the 5
th

 

century B.C. to be the “best barley” was 

prepared in Lesbos and Thebes by “rounding 

the dough in a circle and pounded (by hand)” 

prior to baking. This bread was called 

krimnitas or chondrinos, which are terms 

describing coarsely milled barley (Nevo, 

1992).  

 

Paximadia 

 

A twice baked barley biscuit called 

paximadia, is a favorite Greek food item, was 

soaked in broth prior to eating (Kremezi, 

1997). 

 

Ini and Buza 

 

Barley has been widely cultivated in the 

Caucasus Mountains of Eastern Europe for 

thousands of years (Percival, 1921). A 

product capable of being stored, called ini, 

was made by frying hul-less barley kernels on 

a special brazier, then grinding and storing the 

product in a large earthenware vessel. Ini 

could be stored for many months, requiring 

only the addition of water and salt for 

preparation. The resulting barley dough was 

then rolled into a ball and was ready to eat. 

Although not necessary and used only if 

available, butter and/or cheese sometimes 

were added to the mixture prior to eating. 

 

A beverage containing about 4% alcohol, 

called buza, was a traditional drink made 

from fermented hulless barley cakes and malt 

(Percival, 1921). 

 

Bolon or Boulon 

 

According to Davidson (Davidson, 1999), an 

ancient barley bread survives in Jura, a 

mountainous region of France. This bread, 

called bolonor boulon, is prepared in small 

loaves that are very hard and require soaking 

in milk or water prior to eating. 

 

Drylur 

 

In the Faroe Islands, dough balls made with 

milled barley were first placed on an open fire 

to form a crust, and the baking was completed 
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by placing crusted barley dough balls in warm 

ashes. This ancient type of bread was called 

drylur. (Newman and Newman, 2006) 

Abraded barley kernels and barley grits were 

used in many foods, including soups, 

porridges, meat blends, sausages, and blood 

mixtures and, in many instances, were 

blended with legumes and other cereals. In 

Dalarne, Sweden, pea meal and oats were 

commonly blended with barley meal for 

baking. Sour beer was often used in food 

preparation, especially in baking barley or 

mixed-grain breads (Li et al., 2003). 

 

Tsamba 

 

Barley has been and continues to be a 

mainstay in the diet of the Tibetan people. For 

many years the Tibetan diet consisted mainly 

of two food items, tsamba and yak butter tea. 

To make tsamba, barley was parched, ground 

into very fine flour, and made into flat cakes. 

(Newman and Newman, 2006) Butter tea was 

made from a strong Chinese tea that was 

strained into a churn and to which varying 

amounts of stale butter and salt were added. 

The mixture was then churned into an 

emulsion. After drinking some of the tea, 

tsamba was added, kneaded into lumps, and 

eaten. Tsamba could be taken on journeys and 

eaten dry or with some type of liquid, such as 

water or milk (Subcritical Water Extraction of 

Barley to Produce a Functional Drink, 2008). 

 

Kong Bori Bob  
 

Barley has been grown in Korea for many 

years and in the southern part of the peninsula 

as a rotation crop with rice; the latter was 

planted in the summer season, while barley 

was planted in the winter season. Itis believed 

that barley was first cultivated in Korea 

around 100 B.C. (Bae, 1979). 

 

In the Korean language, cooked cereal, which 

is usually rice, is called bob and mixed bob is 

prepared by cooking rice and precooked 

barley as a mixture. (Newman and Newman, 

2006) Boriis the Korean word for barley, and 

when only barley is used for bob, the dish is 

called kongbori bob (Byungkee Baik, 

personal communication). 

 

Barley Tea 

 

Barley tea has a long history in Asia and is 

still in many parts of the continent, including 

Korea, China, (especially Tibet), Japan, and 

India. Barley tea is prepared from roasted 

barley kernels that are steeped to make a mild 

non-alcoholic drink that is consumed both hot 

and cold, with and without meals, like water. 

(Newman and Newman, 2006) 

 

In the past, kernels were prepared at home for 

use in tea. Today, however, roasted kernels 

for making barley tea are available in many 

food stores in modern cities and towns in 

Asia. There are many anecdotal references to 

the medicinal value of barley tea throughout 

the literature. 

 

In a section titled, “Recipes for the Sick” in 

The Rumsford Complete Cookbook (Wallace, 

1930), a recipe for barley water for the sick is 

given as follows: 2 Tbsp of pearl barley, 1 qt 

of cold water, 1/3 tsp of salt, juice from half a 

lemon, and a little sugar; soak washed barley, 

add salt, and cook about 3 hr; strain through 

cheese cloth; and flavour with the lemon juice 

and sugar as desired. 

 

Various studies that have been conducted on 

barley and it have been found that it can be as 

an excellent source of dietary fiber. Further 

studies also help us to understand the 

influence of β-glucan sources on modulating 

the satiating effect of β-glucan-enriched 

bakery products made from barley flour. 

Today in the United States, the majority of 

barley is used for animal feed (65%) and malt 

and alcohol production (30%), and the 
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remainder consumed as food (1.5%) or used 

for other purposes (Lazaridou and Biliaderis, 

2007).  

 

Ajgaonker, (1972) describes how ancient 

Indian physicians effectively stabilized type II 

diabetics some 2,400 years ago. The treatment 

was remarkably simple and not really 

different from recommendations that are 

given to diabetic patients today, i.e., lose 

weight, change diet, and increase exercise. In 

the case of diet, the major changes were 

reduced caloric intake and substitution of 

barley for white rice. 
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