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Abstract:  The growing demand for plant-based meat 
analogues (PBMAs) has driven the need for sustainable and 
stable products with extended shelf life. A cost-effective, 
soy-free PBMA was developed from rice bran and oyster 
mushroom protein isolates (1:6 ratio) using a steaming 
process. Samples were packed under vacuum and normal 
atmospheric conditions, and stored at low (4±1 °C) and room 
(25±2 °C) temperatures. Rapid microbial growth and quality 
loss were observed at room temperature, limiting shelf life to 3 
and 7 days under normal and vacuum conditions, respectively. 
In contrast, low-temperature vacuum storage minimized 
spoilage, maintained desirable composition (moisture 4.28%, 
protein 42.45%, fat 4.65%, ash 5.02%), and preserved color, 
texture, and water and oil holding capacities. Shelf life of 14 
days under normal and 28 days under vacuum conditions 
were observed under low temperature storage. The study 
emphasizes the importance of packaging, temperature, and 
further strategies in ensuring PBMA quality during storage. 

Keywords: Functional properties, Microbial safety, 
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I. INTRODUCTION

production and consumption of animal-derived products, 

while historically central to human diets and valued for 

economic development, meat consumption often increases, 
further amplifying its environmental impact. In light of these 
environmental concerns, many researchers and policymakers 
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Beyond ecological implications, high meat intake particularly 

considerations have given rise to growing popularity of plant 

A practical strategy to reduce meat consumption without 
compromising nutritional and sensory quality is to replace meat 

different packaging and storage conditio
in this communication. 



42 

II. MATERIALS AND METHODS

A. Raw Materials

University, Greater Noida, Uttar Pradesh, India. The oyster 

et al.

B. Preparation of Plant Based Meat Analogue

powder was included to promote air cell formulation within the 

± 
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C. Proximate Analysis

D. Colour and Browning Index

value of L a b

across three randomly selected spots on the surface of the 

et 
al.

       

E. Water Holding and Oil Holding Capacities 

W - W -Ws   
  Ws

Where, W = Reweighed sample

W

Ws= Weight of sample 

- - s 
 s

         

= Reweighed sample

s= Weight of sample

F. Changes in Thickness

  
 T - T  
            T

where T = thickness of steamed analogue

T = thickness of raw analogue 

G. Microbial Analysis

H. Sensory Evaluation

procedure for sensory evaluation is outlined in our earlier 

I. Statistical Analysis
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III. RESULTS AND DISCUSSION

days to study the changes in quality parameters during storage. 

A. Proximate Analysis 

analysis. 

conditions. The moisture content slightly decreased at later 

under normal packed conditions. The retention of moisture 

moisture content during initial period and small decrease at 
et al.

as compared to normal packed conditions. Protein content 

normal and vacuum packed conditions, suggesting the onset 

et al.
induced reduction in fat content during refrigerated storage 

et al.

showed a progressive increase with increasing storage period, 
which was of higher magnitude under normal as compared to 

TABLE I: PROXIMATE ANALYSIS OF STEAMED PBMA (% DW BASIS) DURING STORAGE UNDER DIFFERENT PACKAGING CONDITIONS AT LOW 
TEMPERATURE

Packaging Conditions Storage Period 
(Days)

Protein (%) Fat (%) Ash (%) Moisture (%) Carbohydrate (%)

a a a a a

a a a a a

a a a

a a c

c d

Normal packed  a a a

a a a c

d e

- - - -

+
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B. Colour and Browning Index 

L*
a* b

During LT storage under vacuum packed conditions, the L* 

a* and b* 

showed a progressive increase throughout the storage period 

refrigeration effectively maintained colour parameters and 

TABLE II: COLOUR ATTRIBUTES AND BI OF STEAMED PBMA DURING STORAGE UNDER DIFFERENT PACKAGING CONDITIONS AT LOW 
TEMPERATURE

Packaging Conditions Storage Period (Days) Colour Attributes and BI

L* a* b* BI
a a a a

a a a a

a a a

c a a

c

Normal packed  a c a

c a c

c c

- - - -

+ 

the intensity of which was lesser under vacuum as compared 

to normal packed conditions. The changes colour appearance 
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Storage 

Period 

Normal Packed Packed Storage 

Period 

Normal Packed Packed

Spoiled

Packaging Conditions

C. Water Holding and Oil Holding Capacities storage. According to Tirado-Kulieva et al. 

of protein functionality during prolonged storage can impair 

et al.
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TABLE III: WATER HOLDING CAPACITY, OIL HOLDING CAPACITY AND CHANGES IN THICKNESS OF STEAMED PBMA DURING STORAGE UNDER 
DIFFERENT PACKAGING CONDITIONS AT LOW TEMPERATURE

Packaging Conditions Storage Period (Days) WHC  
(g H2O/g Sample)

OHC  
(g oil/g Sample)

Changes in Thickness 
(%)

a a

a a a

c

c c d

Normal packed  a a a

c

- - -

+

D. Changes in Thickness 

was assessed through thickness measurements. With 
increasing storage period under vacuum packed conditions, 
there was progressive change, indicating gradual shrinkage 

and partial structural collapse due to protein degradation and 
reduction in thickness 

packaging conditions to maintain product shape and structural 

although protective, does not completely prevent internal 

dehydration and physical deformation of the analogues in 

E. Microbial Analysis  

of packaging and temperature conditions. There was slower 

et al.

th

any compaction or hardening of the structure during storage 
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F. Sensory Evaluation

There was a progressive decrease in the scores for various 

and mouth-feel, indicating like moderately to like very much 
sensory quality. Under vacuum packed conditions, the overall 

category at later storage period. Similarly, Sun et al.

th

 

Temperature- Normal Packaging

of proper packaging and storage conditions. Similarly, Kumar 
et al.

quality. 
et al.

TABLE IV: SENSORY EVALUATION SCORES (9-POINT HEDONIC SCALE) OF STEAMED PBMA DURING STORAGE UNDER DIFFERENT PACKAGING 
CONDITIONS AT LOW TEMPERATURE

Packaging Conditions Storage Period 
(Days)

Appearance Texture Flavour Mouthfeel Overall 
Acceptability

a a a a a

c c c c c

d c d c d

e d e d d
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IV. CONCLUSION

packed under vacuum and normal atmospheric condition, and 

conditions. Packing under vacuum and storing under low 

cold-chain conditions, and consumer acceptance studies to 
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SUPPLEMENTARY TABLE: THE CHANGES IN PROXIMATE COMPOSITION (% DW BASIS), PHYSICAL AND FUNCTIONAL PROPERTIES OF STEAMED 
PBMA DURING STORAGE AT ROOM TEMPERATURE UNDER VACUUM PACKED CONDITIONS

Storage Period (Days) Carbohydrate (%) Protein (%) Fat (%) Ash (%) Moisture (%)
a a a a a

a a a

Colour and BI

L* a* b* BI
a a a a

a a a

WHC  
(g H2O/g Sample)

OHC  
(g oil/g Sample)

Changes in 
Thickness (%)

Total Plate Count
(log10CFU/g)

Sensory Evaluation (9-Point Hedonic Scale)

Appearance Texture Flavour Mouthfeel Overall Acceptability
a a a a

The values are mean +


