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Introduction 

Today, there is a growing interest based on development in using of biopolymers 

to reduce environment concerns. Due to low physical and mechanical properties, 

biopolymers can be blended with synthetic biodegradable polymers. Interaction 

between polymers, physically or chemically can facilitate the design of films with 

specific structural properties. 
 

Natural gums are used for many applications in food industry such as emulsifier, 

stabilizer and encapsulation. 
 

In general, films are defined as stand-alone thin layers of materials that are usually 

involved of polymers able to provide mechanical strength to the stand-alone thin 

structure. Biodegradable films can be developed as food packaging materials to 

replace chemical synthetic polymers that are unfriendly with environment. 
 

Traditional medicinal plant of balangu seed (Lallemantia royleana) is a member 

of Labiatae family, with different genera and species grown in different regions of 

Europe, Asia, especially in Iran. Balangu seed, because of high mucilage content, 

when soaked in water, produce a sticky, turbid and tasteless liquid that can be used in 

food industry as a novel hydrocolloid in food formulations. 

 

Highlights 

 Balangu seed gum with polyvinyl alcohol as two components of the film resulted in a 

compatible mixture.  
 

 Polyvinyl alcohol improved physical and mechanical properties of composite films. 
 

 Film forming solutions showed pseudoplastic fluid behavior.  
 

 Mixture of Balangu seed gum with polyvinyl alcohol produced biodegradable film.  
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Other informations (Including tables and figures) 

 
 

Figure 2. Rheograms different proportional of BG/ PVOH solution films. Curves shear stress to  

shear rate (a), curves viscosity to shear rate (b).  (BG100/ PVOH 0),  (BG68/ PVOH32),  

 (BG50/ PVOH50) and  (BG32/ PVOH68).  Power law model,  Herschel-Bulkley 

and ……. casson model.  

BG/PVOH: Balangu seed gum/Polyvinyl alcohol. 

 

 

Importance 
 

Biopolymers are widely used in food industry as a film or coating to maintain the 

physical, functional, or both quality characteristics of food. Biopolymers for low 

mechanical resistance and sensitive to environmental conditions as a film, can be mixed 

with synthetic biodegradable polymers used. Polymers can be combined to create new 

polymer materials for diverse applications offered. Biodegradable synthetic polymers 

such as polyvinyl alcohol (PVOH) with good mechanical strength, chemical resistance 

and non-toxic biopolymer can be combined to enhance their mechanical properties. 

PVOH is a water-soluble synthetic polymer with good mechanical properties and good 

barrier to gases due to its dense structure. The purpose of this study was mixing BG with 

PVOH to improve physical and mechanical properties of BG film as an applied 

composite film for use in food packaging.   
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Other informations (Including tables and figures) 

 
 

Figure 3. Fourier-transform infrared (FTIR) spectra of the BG/PVOH films between 750 – 1300 cm-1 

(a) and 400-4000 cm-1 (b). BG/PVOH:  100.0, 68.32,  50.50 and  32.68.  

BG/PVOH: Balangu seed gum/Polyvinyl alcohol.   
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Other informations (Including tables and figures) 

Table 1. The parameters related to Herschel-Bulkley model to rheological behavior different blended 

film solutions.  

 

BG/PVOH HK  (Pa.sn) nH SSE Adj-R2 RMSE 

100.0 8.411a 0.1561d 0.1097 0.996 0.09988 

68.32 0.8695b 0.3763c 0.009224 0.9993 0.02896 

50.50 0.3489c 0.4653b 0.003075 0.9996 0.01672 

32.68 0.05854d 0.6769a 0.002114 0.9994 0.01386 

Different superscript letters (a-d) within the same column indicate significant differences between formulations 

(P<0.05). 
 

Hn
HOH YK  

 

Where KH is the consistency coefficient (Pa.sn), OH  is the yield stress (Pa) and nH is the flow behavior index 

for the Herschel-Bulkley model. 

BG/PVOH: Balangu seed gum/Polyvinyl alcohol 

 

 

Table 4. Physical properties of composite films based of balangu seed gum and polyvinyl alcohol. 

 

BG/PVOH Thickness (mm) 
Moisture content 

(%) 

Solubility in water 

(%) 

WVP 

(×10-11gm-1 S-1 Pa-1) 

100.0 0.0309a 11.94a 31.29d 7.39a 

68.32 0.0279b 10.38b 40.77c 6.68b 

50.50 0.026bc 8.2c 43.06b 4.47c 

32.68 0.0238c 8.07c 53.32a 4.34c 

Different superscript letters (a-d) within the same column indicate significant differences between formulations 

(P<0.05). 

BG/PVOH: Balangu seed gum with polyvinyl alcohol. 

 

 

Table 5. Mechanical properties of composite films based of balangu seed gum and polyvinyl alcohol. 

 

BG/PVOH 
Tensile strength 

(MPa) 

Elongation at break 

(%) 

Puncture 

strength (N) 

Puncture deformation 

(mm) 

100.0 35.32a 13.1c 7.62a 4.2c 

68.32 17.59b 17.63b 4.49b 5.87c 

50.50 19.43b 18.08b 2.79bc 10.35b 

32.68 14.26b 52.38a 2.27c 12.37a 

Different superscript letters (a-c) within the same column indicate significant differences between formulations 

(P<0.05). 

BG/PVOH: Balangu seed gum with polyvinyl alcohol.  

 


