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ABSTRACT 
 
 This research was conducted to determine the Non-Starch Polysaccharides (NSP's) as total, insoluble and 
soluble dietary fiber, and resistant and non resistant starch, content of 20 varieties hull-less barley that were 
produced in Iran. NSP (fiber as total, soluble and insoluble, or resistant and non resistant starch) content of hull-
less barley were analyzed by using Megazyme assay kits. The results of this experiment show that, Total NSP 
content of varieties is from 11/94 to 17/38%. In addition, promising line 6 and 5 have the highest NSP (total 
fiber and soluble) respectively. According to the results of the research the promising variety 6 has proper 
nutrition value and the least NSP among other lines. So, this paper proves promising varieties 1, 2, 3, 5 and 6 as 
the proper variety for different climates in Iran. 
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Introduction 
 
 Dietary fiber (DF) consists of NSP and lignin, 
which is the principal compound of cell walls [2]. 
The main constituted are cellulose, hemicelluloses 
and lignin.  Lignin is not a carbohydrate. It can be 
described as a group of polymerized aromatic 
alcohols formed in the cell wall structure from ester-
bound phenolic carboxylic acid (Bjergegaard, 
Sorenson, 1997). A number of different terms have 
been used to describe the Dietary fiber such as (CF, 
NDF, ADF, and Lignin). The term crude fiber (CF) 
refers to the remnants of plant material after 
extraction with acid and alkali and includes variable 
portions of the insoluble NSP. Neutral detergent fiber 
(NDF) refers to the insoluble portion of the NSP plus 
lignin and acid detergent fiber (ADF) refers to a 
portion of insoluble NSP comprised largely but not 
exclusively of cellulose and lignin. The nutritional 
relevance of values obtained using these methods in 
monogastric nutrition therefore are questionable. The 
complexity in the structure and confusion in the 
nomenclature have made it almost impossible to 
draw a clear –cut classification of NSP, however, 
NSP fall into three main groups as shown below, 
hemicelluloses, non-cellulose polymers and pectic 
polysaccharides (bailey, 1973). The term non-starch 
polysaccharides (NSP) cover a large variety of 
polysaccharide molecules excluding β-glucans 

(starch) [7,3]. Dietary fiber measured as NSP dose 
not include any starch and is not affected by food 
processing. So the amount of the fiber in processed 
foods and mixed diets can be calculated simply from 
knowing the amount in the raw product. [12]. Dietary 
Fiber is divided in to soluble and Insoluble .Insoluble 
Dietary Fiber (IDF) is insoluble in an aqueous 
enzyme solution as representative of the alimentary 
enzyme solution of humans as can be set up in a 
laboratory. IDF makes up about 2/3 of the fiber in 
most foods. SDF is soluble in an aqueous enzyme 
system but precipitates upon the addition of 4 parts 
alcohol to the aqueous mixture. This is a traditional, 
not strictly physiologic definition, based on the use 
of alcohol to precipitate complex molecules from 
solution during analysis of simpler compounds such 
as sugars. A shortcoming of this approach is that 
fibers such as polyfructans do not precipitate and 
thus are not quantities. Additional Official Methods 
of Analysis have been adapted to quantitative these 
fiber fractions.  
 The term “resistant starch” was first coined by 
[12] to describe a small fraction of starch that was 
resistant to hydrolysis by exhaustive amylase and 
pullulanase treatment in vitro. RS is the starch not 
hydrolyzed after 120 min of incubation [12]. It is 
subdivided into 4 fractions: RS1, RS2, RS3, and 
RS4. These are also called as type I, II, III, and IV 
starches. RS1 represents starch that is resistant 
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because it is in a physically inaccessible form such as 
partly milled grains and seeds and in some very 
dense types of processed starchy foods. It is 
measured chemically as the difference between the 
glucose released by the enzyme digestion of a 
homogenized food sample and that released from a 
no homogenized sample. RS1 is heat stable in most 
normal cooking operations and enables its use as an 
ingredient in a wide variety of conventional foods. 
RS2 represents starch that is in a certain granular 
form and resistant to enzyme digestion. It is 
measured chemically as the difference between the 
glucose released by the enzyme digestion of a boiled 
homogenized food sample and that from an unboiled, 
nonhomogenized food sample. In raw starch 
granules, starch is tightly packed in a radial pattern 
and is relatively dehydrated. This compact structure 
limits the accessibility of digestive enzymes, various 
amylases, and accounts for the resistant nature of 
RS2 such as, ungelatinized starch. In the diet, raw 
starch is consumed in foods like banana. RS1 and 
RS2 represent residues of starch forms, which are 
digested very slowly and incompletely in the small 
intestine. RS3 represents the most resistant starch 
fraction and is mainly retrograded amylase formed 
during cooling of gelatinized starch [1]. The 
objectives of this study were to determine the total, 
insoluble and soluble dietary fiber, non- resistant 
starch and resistant starch from twenty hull-less 
barley varieties that were produced in Iran.  
 
Materials and Methods 
 
 Twenty Iranian hull-less barley varieties were 
analyzed for total, insoluble and soluble dietary fiber, 
and non-resistant starch and resistant starch were 
determined by using Megazyme assay kits 
(Megazyme International Ireland Ltd, Wicklow, 
Ireland) according to Approved Methods of the 

American Association of Cereal Chemists (AACC, 
2000). Data were reported on a dry weight basis. 
 Preparation of test samples as grind an 
approximately 50 g sample of grain or lyophilised 
plant or food product in grinding mill B (a) to pass a 
1.0 mm sieve. Transfer all material to a wide-
mouthed plastic jar and mix well by shaking and 
Inversion. Industrial starch preparations are usually 
supplied as a fine Powder, so grinding is not 
required. Mince fresh samples (e.g. canned beans, 
banana, and potatoes) in a hand operated or electric 
meat mincer to pass a ~ 4.5 mm screen. Determine 
moisture content of dry samples by AOAC Method 
925.10 (15), and of fresh samples by lyophilisation 
followed by oven drying according to AOAC 
Method 925.10. The experiments were conducted on 
the basis of a completely randomized design, and the 
differences between means were separated by 
Duncan’s multiple range test. 
 
Results and Discusses  
 
 The results of the experiment for total starch, 
resistant and non resistant are presented in Table 1. 
Significant differences (P<05) are found in resistant 
starch (Total, soluble and insoluble) between 
varieties hull-les barely in the first year cultivation. 
In addition, the percentage of resistant starch content 
is ranged from 12.34 to 14.97 the highest of which 
belongs to promising line 9 and the lowest belongs to 
promising line 4.On the other hand, in terms of the 
non-resistant starch content, acquired percentages are 
within 3.51 and 9.99 %. The highest amount of non 
resistant starch is shown on promising line 10 and the 
lowest level of it is revealed on promising line 5. 
There are no significant differences in total starch 
and resistant starch content of hull-les barely 
produced in the second year. In comparison to two 
cultivated years, there are no significant differences 
in total Starch, soluble and insoluble. 

 
Table 1: Mean values of total and resistant or non resistant starch contents of Iranian hull-les barley varieties (%, w/w dry basis). 

P-v 10 9 8 7 6 5 4 3 2 1 vari
eties 

First Year 
0.00
01 

23.2
6a 

20.2
0c 

20.6
5b 

19.4
2e 

19.8
4e 

16.
38j 

15.8
3g 

18.4
9h 

20.0
9d 

18.
4I 

TS 1 

0.00
01 

13.2
7h 

14.9
7a 

14.7
4c 

13.4
2g 

14.7
4c 

12.
52j 

12.3
2h 

14.0
8d 

13.7
5f 

13.
09I 

RS 2  

0.00
01 

9.99
a 

5.23
f 

5.91
d 

6c 5.1g 3.8
6j 

3.51
h 

4.41
I 

6.34
b 

5.3
1e 

NRS 

3 
Second Year 

0.94 20.3
3 

18.0
1 

19.8
5 

19.0
6 

18.9
4 

17.
46 

18.2
4 

19.1
8 

17.9
4 

17.
83 

TS 1 

0.6 13.2
6 

13.6
8 

14.3 13.9
4 

14.2
9 

12.
62 

13.3
2 

14.4
1 

12.8
4 

13.
51 

RS 2  

0.88 7.07 4.33 5.55 5.57 4.65 4.8
4 

4.92 4.77 5.1 4.3
2 

NRS 

3 
1TS=Total Starch; 3 RS= Resistant starch; 1TS=Total Starch; 3 RS= Resistant starch; 2 NRS=Resistant starch  

 
 The results of the study (Total fiber, soluble and 
insoluble) are shown in the table 2. The results of 
experiment show that there are significant 

differences (P<0/05) in total fiber soluble and 
insoluble in hull-les barely varieties produced in first 
year. The percentage of total fiber content is ranged  
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from 11.88 -17.37. The highest total NSP belongs to 
the promising line 6 and the lowest belongs to the 
promising line 8. Furthermore, in terms of soluble 
fiber content, obtained percentages are within 2.15 
and 4.33 %. The highest amount of soluble fiber is 
shown on the promising line 4 and the lowest level of 
soluble fiber is revealed on the promising line 9. 

There are no significant differences in total fiber, 
soluble and insoluble content of hull-les barely 
produced in the second year. In comparison of two 
cultivated years (first and second years), there are no 
significant differences in total fiber, soluble and 
insoluble.   

 
Table 2: Mean values of total fiber, soluble and Insoluble of Iranian hull-less barley varieties (%, w/w dry basis). 

P-v 10 9 8 7 6 5 4 3 2 1  
First Year 

9.75 13.57bc 15.59ab 11.94c 15.17abc 17.38a 14.86abc 15.07abc 13.19bc 14.98abc 14.24abc TDF1 
0.91 2.76bc 2.15c 2.22c 3.62ab 2.97bc 3.41b 4.33a 3.16bc 2.93bc 2.83bc SDF 2 
9.97 10.81bc 1344ab 9.71c 11.55abc 14.4a 11.45abc 10.73bc 10.03c 12.04abc 11.4abc IDF 3 

 SecondYear 
0.89 13.51 15.28 13.43 14.17 13.87 15.67 13.99 12.93 13.56 13.22 TDF 1 
.62 2.98 2.87 3.07 2.98 2.58 3 3.48 2.79 2.87 2.61 SDF2 
.82 10.53 12.41 10.36 11.49 11.29 12.67 10.51 10.15 10.14 10.69 IDF 3 

1TDF=Total Dietary Fiber; 3 IDF=Insoluble Dietary Fiber; 
2SDF=Soluble Dietary Fiber     

 
 The total fiber content is represented by both 
soluble and in soluble fibers. The percentage of fiber 
contents obtained from first and second years, are 
total fiber 11.94-17.37%, soluble 2.15-4.33 %, 
insoluble 9.71-13.44%, and total fiber 15.28% 
soluble 3%, insoluble 12.67% respectively. In this 
study, the obtained total fiber is relatively higher than 
the percentage of fiber content reported (12.4%) by 
[2]. The differences among the results may be 
attributed to genetic background and environmental 
conditions; in addition there are a lot of different 
methods which are utilized in laboratories. 
 NSP include a range of compounds possessing 
different physicochemical properties. They have 
diverse nutritional effects in monogastric animals 
and in some cases, extreme effects may be seen. It is, 
however, generally conceded that the major 
detrimental effects of NSP are associated with the 
viscous nature of these polysaccharides, their 
physiological and morphological effects on the 
digestive tract and the interaction with the microflora 
of the gut. The mechanisms include altered intestinal 
transit time, modification of the intestinal mucosa, 
and changes in hormonal regulation due to a varied 
rate of nutrient absorption (Vahouny 1982). 
 The viscosity of NSP depends on their solubility 
and molecular weights. Solubility of NSP in turn, 
depends on the chemical structure of the NSP and 
their association with the rest of the cell wall 
components. Furthermore, the physical effect of 
viscosity on nutrient digestion and absorption also 
appears to be similar regardless of the NSP sources. 
[10]. Soluble NSP interact with the glycocalyx of the 
intestinal brush border and thicken the rate-limiting 
unstirred water layer of the mucosa, which reduces 
the efficiency of nutrient absorption through the 
intestinal wall [14]. 
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