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Introduction 
 

Soybean is considered to be a source of 

complete protein. It contains significant 

amounts of all the essential amino acids that 

must be provided to the human body because 

of the body's inability to synthesize them. 

Consumption of soy may also reduce the risk 

of colon cancer, possibly due to the presence 

of sphingolipids (Maurya et al., 2018). 

Approximately 85% of the world's soybean 

crop is processed into soybean meal and 

vegetable oil (Dahlquist, 2013). Tofu and soy 

milk producers prefer the higher protein 

cultivars. Tofu is made by coagulating hot 

soymilk in tofu machine. Tofu has bland 

flavour it absorbs the flavour of the food with 

which it is cooked. It is sold in loose, vacuum 

packed and water filled pouches and is 

increasingly available in shops. Regular use 

reduces the cholesterol level. Helps avoid 

osteoporosis (bone weakness) some of the 
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The Soybean (Glycine max L.) variety JS-97 52 used for preparation of soy milk & tofu 

(Soy paneer). Tofu and soy milk producers prefer the higher protein cultivars. The shelf 

life of tofu is very less therefore to extend it, effect of different doses of gamma radiation 

on physical & hunter colour of tofu using packaging material as BOPP, HDPE and LDPE 

at 0, 5, 10, 15, 20 days have been studied. The Hunter colour L, a and b value of tofu 

shows that the colour of tofu varies from light creamy with fine yellow colour. As earlier 

researchers stated that colour of product changed after irradiation. In this finding seems to 

be that effect of radiation may be due to removal of water. The biomolecules may also 

undergo for conformational changes due to radiation which may cause the variation in the 

concentration during storage. LDPE shows non-significant contribution of treatment 

during storage period for moisture (0-20 days), volume (0-20days) and weight (0-20day), 

respectively, however for remaining period the effect on the content of above constituents 

was significant. In a nutshell it is deduced from the findings of present investigation and 

their justification that 1.25 kGy gamma radiation treatments in combination with LDPE 

can be successfully utilized for extension of shelf life up to 15 days without sacrificing the 

quality of product. The standardized value of gamma radiation treatment and packaging 

can be successfully translated at commercial and domestic scale. 
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nutrients found in soy protein are anticancer 

agents. It is a complete vegetable protein 

containing all nine essential amino acids.  

 

The shelf life of tofu is very poor (5-7 days) 

at ambient temperature. The prepared fresh 

tofu is placed in cold water for preservation 

and storage. It is sold in loose, vacuum 

packed and water filled pouches and is 

increasingly available in shops. Colour 

attribute of a product is of prime importance 

to the consumer as a product quality criterion, 

since consumers associate it with freshness 

and is critical in the acceptance of a particular 

product among others (Campbell et al., 2004). 

Use of chemical preservation is also 

hazardous to health damaging kidney and 

other parts of organ. Food processing by 

employing radiation is well established as a 

physical, non-thermal mode of food 

preservation (cold-pasteurization) that 

processes foods at or nearly at ambient 

temperature. Irradiation of food products 

causes minimal modification in the flavour, 

colour, nutrients, taste, and other quality 

attributes of food (Kortei et al., 2015). Codex 

Alimentarius Commission has endorsed a 

green irradiation logo for marketing of those 

foods in which specific benefits are achieved 

by applying appropriate doses, and those duly 

permitted under the Prevention of Food 

Adulteration Act (PFA) Rules, 1954, can be 

processed by radiation (FAO/WHO, 1976). 

However, the levels of modification (in 

flavour, colour nutrients, taste etc.) might 

vary depending on the basic raw material 

used, irradiation dose delivered and on the 

type of radiation source employed (gamma, 

X-ray, UV, electron beam) (Maxis et al., 

2009).  
 

As the information on application of low dose 

of gamma radiation along with packaging 

requirements for enhancing the shelf life of 

tofu and the effect of gamma irradiation on 

physical properties and consumer 

acceptability of radiated food (tofu) are quite 

meager, therefore the studies on physical & 

hunter colour of gamma irradiated tofu (soy 

paneer) were carried out here.  

 

Materials and Methods 

 

Exploration and collection of experimental 

materials 
 

The various experimental techniques, 

materials and methodologies used for the 

study of effect of different doses of gamma 

radiation on physical & hunter colour of tofu 

(Soy paneer). The present investigation was 

carried out in the Department of Food Science 

and Technology, College of Agriculture, 

Jabalpur (M.P.). The Soybean (Glycine max 

L.) variety JS-9752 was collected from 

department of plant breeding and& genetics, 

College of Agriculture, Jabalpur for preparing 

tofu. Different type packaging materials i.e. 

BOPP, LDPE and HDPE were purchased 

from the Priya Darshani Cooperative Store, 

Adhartal, Jabalpur. 

 

Experimental plan and design 
 

In accordance with the objectives of 

investigation, to study the effect of gamma 

radiation on physical & hunter colour of tofu 

attributes during storage period of twenty 

days in various packaging materials i.e. 

BOPP, LDPE and HDPE. The experiment 

was conducted in complete randomized 

design with three replications. The variables 

(Gamma radiation doses) were selected taking 

into consideration the maximum and 

minimum values used in previous 

experiments (Kortei et al., 2015). The 

experimental plan was consisted of five 

variables doses of gamma radiation (Control, 

0.25 kGy, 0.50 kGy, 0.75 kGy, 1.0 kGy and 

1.25 kGy), three different packaging material 

(BOPP, LDPE, HDPE) and storage period up 

to 20 days (0, 5, 10,15, and 20 days). The 

experimental plan is presented in table 1. 
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Evaluation of physical properties of tofu 

 

Weight and volume of tofu 

 

The weight of tofu was determined using 

electronic scale. The averages of three 

determinations were reported in gram (g). 

 

The volume of tofu was determined by water 

displacement method. The results were 

expressed as ml of rapeseed displaced. 

 

Moisture 

 

The moisture content in the sample was 

estimated according to the method of AOAC, 

(1984). The sample (5g) was taken in pre-

weighed moisture box, dried at 105ºC for 24 h 

in hot air oven, cooled in desiccators again 

weighed. The difference in weight of moisture 

box represents the moisture content of the 

sample. 

Moisture (%) = 

Difference in the 

weight 
X 100 

Weight of the 

sample 

 

Principle of operation and measurement of 

colour  
 

The colour measurement is based on the 

principle of reflection of light. The light is 

reflected to the sensor and the sensor in turn 

reads the product characteristics and 

determines the value of L, a and b and gives 

the colour of the product. Hunter Lab 

performs integration of reflectance/ 

transmittance values over the visible spectrum 

to arrive at tristimulus X, Y and Z values. 

These values stimulate the colour matching 

response functions of human observer as 

defined by the 1964 CIE 10
0
 standard 

observer (Anon, 1998). The relationship 

between CIE XYZ values and the x, y 

chromacity coordinates are as follows: 

 

x = 
X 

 y = 
Y 

eq… 3.1 
X+Y+Z X+Y+Z 

 

The opponent – colour scale gives 

measurement of colour in units of 

approximate visual uniformity throughout the 

colour solid. Thus in the Hunter scale „L‟ 

measures lightness and varies from 100 for 

perfect white to 0 for black, approximately as 

the eye would evaluate it.  

 

The chromaticity dimensions (a and b) give 

understandable designations of colour as 

follows: 

 

„a‟ measures redness when positive ,gray 

when 0 and green when negative. 

„b‟ measures yellowness when positive ,gray 

when 0 and blue when negative. 

 

The relationship between the CIE Lab scale 

and the CIE XYZ scale for any illuminant 

referenced in ASTM E 308 is as follows: 

 

L = 116 3√Y/Yn – 16  

a = 500 (3 √X/Xn - 3√Y/Yn ) 

b = 200( 3√Y/Yn - 3√Z/Zn ) 

 

Where X,Y,Z are CIE tristimulus values : Xn, 

Yn and Zn are tristimulus values of the 

standard illuminant. 

 

Procedure  

 

The sensor of Hunter Lab was standardized 

with a white and black tile provided with the 

machine.  

 

The samples were taken for measurement of 

colour using Hunter Lab model colour flex 

colorimeter colour in terms of L,a,b scale. 

Sample colour was measured by placing the 

tofu over 10 mm aperture of sample 

measurement port of the colorimeter and the 

reading was observed.  
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Results and Discussion 

 

Physical properties of tofu 

 

Weight and volume 

 

The table 2 and table 3 comprises the results 

of effect of different doses of gamma 

radiation on weight and volume of tofu 

packed in various packaging materials and 

stored for varying storage period.  

 

The weight of tofu packed in BOPP, LDPE 

and HDPE varied from 50- 50.77, 50-50.65 

and 50-50.85g respectively (Table 2). The 

analysis of variance table indicates that the F-

ratio of the model was lower as compared 

with the table value of at 5 % level of 

significance. There was no significant 

difference among the different treatment have 

been observed for weight of tofu. The volume 

of tofu packed in BOPP, LDPE and HDPE 

varied from 50- 50.9, 50-50.6 and 50-50.7 ml 

respectively (Table 3). The F-ratio of the 

model was lower as compared with the table 

value of at 5 % level of significance. There 

was also no significant difference among the 

treatment combination for volume of tofu. 

The findings indicate that gamma radiation 

doses could not contribute any significant 

effect on increase or decrease in volume of 

tofu during storage.  

 

Moisture 

 

The table 4 reveals the results of moisture 

content of tofu packed in BOPP, varied from 

73.6-74.6, 74.7-73.58, 74.64-73.66, 74.78-

73.78 and 76.87-75.96 per cent at 0, 5, 10, 15 

and 20 days of storage period respectively. 

The analysis of variance table indicates that 

the F-ratio of the model was higher as 

compared with the table value of at 5 % level 

of significance. The significant difference 

among the different treatment combination 

has been observed during the storage of tofu 

up to 15 days however a non significant 

difference has been seen at 20 days of storage. 

 

The moisture content of tofu packed in LDPE 

shows that it varied from 73.52-74.5, 73.5-

74.61, 73.6-74.6, 73.68-74.67 and 74.28-

76.24 per cent at 0,5,10,15 and 20 days of 

storage period (Table 4) respectively. During 

the storage period the moisture content varied 

from 73.52-76.24. The F-ratio of the model 

was significant which indicates significant 

difference among the different treatment 

combination on moisture content of tofu 

packed in LDPE for 0,5,10 and 15 days 

however a non significant difference has been 

seen at 20 days of storage.  

 

The result presented in Table 4.3 indicates 

that moisture content of tofu packed in HDPE 

varied from 73.57-74.57, 73.64-74.62, 74.25-

75.01,73.72-74.81,75.56-77.51per cent at 

0,5,10,15 and 20 days of storage period 

respectively. In general during the storage 

period the moisture content varied from 

73.57-77.51. The ANOVA table indicates that 

the F-ratio was significant for 0,5,15 days of 

storage however it was no significant in case 

of 10 and 20 days of storage period.  

 

Hunter colour value of tofu 

 

The Hunter colour L, a and b value of tofu are 

presented in table 5-7. The positive “L” value 

indicate degree of lightness, the positive “a” 

value indicate the intensity of redness and the 

positive value of “b” indicates yellow colour 

(Schnell et al., 2005 and Shurong et al., 

2006). The colour of tofu varies from light 

creamish with fine yellow. The gamma 

radiation treatment during storage exhibited 

yellowish colour product. The minimum 

Hunter L, a and b colour value of tofu packed 

in BOPP (Table 5) were found to be at 0 days 

(64.38, 1.34 and 8.62), 5 days (69.7, 0.89 and 

9.05), 10 days ( 63.79, 1.33 and 8.86), 15 

days (73.81, 1.7 and 10.53) and 20 days 
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(69.54, 1.17 and 10.11) respectively. The 

maximum Hunter L, a and b colour value 

were found to be at 0 days (76.63, 2.24, 

12.42), 5 days (76.28, 2.15, 12.04), 10 days 

(77.41, 3.52, 13.46), 15 days(79.89, 1.77, 

11.81) and 20 days (79.77, 3.7, 13.01) 

respectively. 

 

The Hunter L, a, b colour value of tofu 

packed in LDPE are presented in table 6. The 

table envisaged that minimum L, a, b value 

was observed to be at 0 days (69.95, 1.4 and 

10.64), 5days (70.7, 1.45 and 10.43), 10 days 

(73.24, 1.27 and 10.8), 15 days (75.25, 1.68 

and 10.62), and 20 days (65.52, 1.15 and 

9.64). However the maximum Hunter L, a, b 

colour value were found to be at 0 days 

(76.16, 2.52 and 12.2) 5 days (73.15, 6.63 and 

13.6) 10 days (78.41, 2.11 and 13.11), 15 

days (77.72, 2.21 and 12.29) and 20 days 

(79.23, 1.77 and 12.01) of storage 

respectively. 

 

The findings of Hunter L, a, b colour value of 

tofu packed in HDPE are given in table 7 that 

indicates the variability in tofu colour. The 

table envisaged that minimum L, a and b 

value were observed to be at 0 days (64.86, 

1.54 and 10.45), 5 days (69.45, 1.08 and 

10.82), 10 days (73.88, 1.89 and 10.98), 15 

days (71.89, 1.4 and 9.44) and 20 days (71.55, 

1.47 and 10.45). However, the maximum 

Hunter L, a and b colour value were found to 

be at 0 days (75.22, 2.02 and 12.21), 5 days 

(76.69, 1.12 and 13.64), 10 days (77.21, 3.24 

and 12.23), 15 days (77.12, 2.12 and 11.21) 

and 20 days (79.79, 2.34 and 12.93) of 

storage respectively. 

 

Table.1 Experimental plan and layout 

 

Packaging 

material 

Storage 

period 

(days) 

Radiation doses (kGy) 

BOPP 0 Control 0.25 0.50 0.75 1.0 1.25 

5 Control 0.25 0.50 0.75 1.0 1.25 

10 Control 0.25 0.50 0.75 1.0 1.25 

15 Control 0.25 0.50 0.75 1.0 1.25 

20 Control 0.25 0.50 0.75 1.0 1.25 

LDPE 0 Control 0.25 0.50 0.75 1.0 1.25 

5 Control 0.25 0.50 0.75 1.0 1.25 

10 Control 0.25 0.50 0.75 1.0 1.25 

15 Control 0.25 0.50 0.75 1.0 1.25 

20 Control 0.25 0.50 0.75 1.0 1.25 

HDPE 0 Control 0.25 0.50 0.75 1.0 1.25 

5 Control 0.25 0.50 0.75 1.0 1.25 

10 Control 0.25 0.50 0.75 1.0 1.25 

15 Control 0.25 0.50 0.75 1.0 1.25 

20 Control 0.25 0.50 0.75 1.0 1.25 
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Table.2 Weight (g) of gamma radiated tofu at varying stored period 

 

Gamma 

radiation 

doses 

BOPP LDPE HDPE 

Storage period Storage period Storage period 

0 

day 

5 

days 

10 

days 

15 

days 

20 

days 

0 

day 

5 

days 

10 

days 

15 

days 

20 

days 

0 day 5 

days 

10 

days 

15 

days 

20 

days 

Control 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 

0.25 kGy 50.3 50.1 50.3 50.4 50.5 50.1 50.3 50.1 50.2 50.4 50.4 50.6 50.8 50.10 50.12 

0.5 kGy 50.17 50.18 50.28 50.30 50.33 50.12 50.8 50.11 50.22 50.23 50.22 50.28 50.19 50.49 50.48 

0.75 kGy 50.3 50.20 50.32 50.49 50.49 50.22 50 50.29 50.39 50.35 50.29 50.23 50.49 50.58 50.59 

1.00 kGy 50.6 50.37 50.46 50.57 50.68 50.37 50.25 50.35 50.52 50.51 50.36 50.45 50.50 50.65 50.72 

1.25 kGy 50.8 49.61 50.67 50.66 50.77 50.46 50.57 50.57 50.56 50.65 50.95 50.72 50.71 50.76 50.85 

CD at 5% NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS 

SEm± 0.13 0.078 0.11 0.13 0.42 0.13 0.09 0.13 0.08 0.42 0.11 0.1 0.13 0.07 0.43 

 

Table.3 Volume (ml) of gamma radiated tofu at varying stored period 

 

Gamma 

radiation 

doses 

BOPP LDPE HDPE 

Storage period Storage period Storage period 

0 

day 

5 

days 

10 

days 

15 

days 

20 

days 

0 day 5 

days 

10 

days 

15 

days 

20 

days 

0 day 5 

days 

10 

days 

15 

days 

20 

days 

Control 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 

0.25 kGy 50.2 50.4 50.3 50.6 50.6 50.1 50.2 50.4 50.4 50.5 50.2 50.4 50.3 50.3 50.6 

0.5 kGy 50.3 50.7 50.4 50.5 50.5 50.2 50.3 50.4 50.5 50.5 50.3 50.5 50.4 50.6 50.6 

0.75 kGy 50.3 50.6 50.6 50.6 50.7 50.3 50.2 50.5 50.5 50.5 50.3 50.6 50.6 50.5 50.5 

1.00 kGy 50.4 50.7 50.5 50.7 50.7 50.4 50.3 50.5 50.6 50.6 50.4 50.7 50.5 50.6 50.7 

1.25 kGy 50.7 50.8 50.7 50.8 50.9 50.5 50.5 50.6 50.6 50.6 50.7 50.8 50.7 50.7 50.7 

CD at 5% 0.65 0.49 0.56 0.63 NS 0.65 0.54 0.65 0.52 NS 0.6 0.53 NS 0.48 NS 

SEm± 0.13 0.078 0.11 0.13 0.42 0.13 0.09 0.13 0.08 0.42 0.11 0.1 0.13 0.07 0.43 
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Table.4 Moisture (%) content in gamma radiated tofu packed in BOPP, LDPE and HDPE at varying storage period 

 

Gamma 

radiation 

doses 

BOPP LDPE HDPE 

Storage period Storage period Storage period 

0 

day 

5 days 10 

days 

15 

days 

20 

days 

0 

day 

5 

days 

10 

days 

15 

days 

20 

days 

0 day 5 

days 

10 

days 

15 

days 

20 

days 

Control 74.3 74.2 74.33 74.47 76.21 74.3 74.32 74.3 74.3 75.65 74.28 74.37 74.55 74.39 76.33 

0.25 kGy 74.6 74.7 74.64 74.78 76.32 74.5 74.61 74.6 74.67 76.24 74.57 74.62 74.65 74.81 77.1 

0.5 kGy 74.17 74.2 74.25 74.42 75.96 74.21 74.11 74.17 74.29 75.31 74.23 74.25 74.82 74.51 75.56 

0.75 kGy 74.3 74.32 74.32 74.51 76.41 74.24 74.23 74.3 74.4 74.39 74.27 74.36 74.38 74.62 76.51 

1.00 kGy 73.6 73.58 73.66 73.78 76.56 73.52 73.52 73.6 73.68 75.71 73.57 73.64 75.01 73.72 76.89 

1.25 kGy 74.17 74.18 74.26 74.47 76.87 74.19 74.18 74.17 74.29 74.28 74.23 74.23 74.25 74.39 77.51 

CD at 5% 0.65 0.49 0.56 0.63 NS 0.65 0.54 0.65 0.52 NS 0.6 0.53 NS 0.48 NS 

SEm± 0.13 0.078 0.11 0.13 0.42 0.13 0.09 0.13 0.08 0.42 0.11 0.1 0.13 0.07 0.43 

 

Table.5 Hunter colour L, a, b value of gamma radiated tofu packed in BOPP at varying storage period 

 

Gamma 

radiation doses 

0 day 5 days 10 days 15 days 20 days 

L a b L a b L a b L a b L a b 

Control 69.76 2.32 12.42 71.66 0.89 10.18 72.72 2.17 13.46 74.55 1.77 11.64 70.61 1.47 10.91 

0.25 kGy 64.38 1.42 9.26 76.28 1.57 11.37 70.51 1.69 10.62 77.85 1.67 11.64 75.77 1.17 10.11 

0.50 kGy 74.96 1.69 10.15 72.19 1.72 12.04 63.79 1.33 8.86 73.81 1.7 10.53 74.99 1.52 12.93 

0.75 kGy 70.6 1.94 11.1 69.7 1.39 9.31 77.41 1.73 11.39 77.76 1.55 11.03 75.91 1.96 11 

1.00 kGy 73.46 1.34 8.62 75.25 1.8 12 71.71 1.95 10.39 78.36 1.71 11.81 69.54 3.7 13.01 

1.25 kGy 76.63 2.24 10.23 72.66 2.15 9.05 72.09 3.52 10.96 79.89 1.7 11.16 79.77 2.22 11.45 
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Table.6 Hunter colour L, a, b value of gamma radiated tofu packed in LDPE at varying storage period 

 

Gamma 

radiation 

doses 

0 day 5 days 10 days 15 days 20 days 

L a b L a b L a b L a b L a b 

Control 72.16 1.95 10.64 72.77 6.63 12.72 73.24 1.27 10.8 77.72 2.21 12.29 76.57 1.64 11.69 

0.25 kGy 74.6 1.81 11.12 73.15 1.45 10.47 70.61 2.11 13.11 77.6 1.82 11.48 74.51 1.31 10.79 

0.50 kGy 76.16 1.6 11.26 65.77 8.89 13.24 78.41 1.69 11.9 74.88 2.04 10.95 65.52 1.15 9.64 

0.75 kGy 72.47 2.52 11.06 72.14 1.96 11.05 78.41 1.42 11.14 76.25 1.88 10.62 79.23 1.31 10.24 

1.00 kGy 69.95 1.86 10.92 70.7 2.45 13.6 77.98 1.5 11.02 75.37 1.89 11.37 72.38 1.24 12.01 

1.25 kGy 70.92 1.4 12.2 70.73 1.68 10.43 78.04 1.55 11.31 75.25 1.68 10.93 74.3 1.77 11.25 

 

 

Table.7 Hunter colour L, a, b value of gamma radiated tofu packed in HDPE at varying storage period 

 

Gamma 

radiation 

doses 

0 day 5 days 10 days 15 days 20 days 

L a b L a b L a b L a b L a b 

Control 70.6 1.55 10.45 72.2 1.26 12.51 76.71 3.24 12.23 77.12 1.47 10.62 71.55 1.96 12.93 

0.25 kGy 72.43 1.88 11.05 76.23 1.08 12.72 77.21 2.89 11.58 72.87 1.4 10.98 76.92 1.56 11 

0.50 kGy 69.12 1.54 12.21 69.45 2.12 13.64 73.88 2.47 10.98 76.25 1.66 9.44 71.85 1.47 10.52 

0.75 kGy 73.49 1.62 10.6 75.63 1.54 11.22 76.22 1.89 11.06 73.08 2.12 11.21 72.06 2.34 11.45 

1.00 kGy 75.22 2.02 11.74 72.85 1.75 11.35 75.35 2.75 10.99 74.32 1.75 10.85 77.05 2.21 10.91 

1.25 kGy 64.86 1.78 10.72 76.69 1.49 10.82 75.41 2.32 11.54 71.89 1.93 10.65 79.79 1.69 10.45 
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In this context there was no significant 

difference among the treatment combination 

for weight and volume of tofu. The findings 

indicate that gamma radiation doses could not 

contribute any significant effect on increase 

or decrease in weight and volume of tofu 

during storage.  

 

The effect of radiation on tofu packed in 

BOPP, LDPE and HDPE showed no 

significant contribution of treatment during 

storage period for moisture (20 days) 

respectively, however for remaining period 

(0,5,15 days) the effect on the content of 

above constituents was significant. The 

findings of Pablo et al., (1971), Ahmad et al., 

(1972), Cuevas-Ruiz et al., (1972), Nagvi and 

Moy (1985), Thomas and Janave (1975), 

Durbey et al., (1984) and Olsan et al., (1989) 

given critical direction that biochemical 

constituents of tofu has significant difference 

due to radiation treatment. The effect of 

radiation may be due to removal of water. The 

protein, carbohydrate, and fat biomolecules 

may also undergo for conformational changes 

due to radiation which may cause the 

variation in the concentration during storage. 

The colour of products is very important 

attribute that determines the acceptability of 

product in the market. In view of this colour 

of treated and packed tofu has been evaluated 

by hunter colour lab. The Hunter colour L, a, 

b, value of tofu shows that the colour of tofu 

varies from light creamy with fine yellow 

colour. The gamma radiation treatment during 

storage exhibited yellowish colour product. 

To substantiate the present findings as such 

no reports are available in the literature, 

however Saxena and Singh (1997), Nasim et 

al., (1985), Grover et al., (1989) and Chauhan 

et. al., (1998) have also reported the similar 

colour in fresh and stored tofu. However, 

Mami et al., 2012 and Kortei et al., 2015 

recorded higher values of L, a and b for effect 

of gamma radiation on color of Agaricus 

bisporus during storage which also in support 

with our research. Colour of tofu is known to 

be affected by physico-chemical properties 

and pretreatments (Matser et al., 2000, 

Kotwaliwale et al., 2010 and Aktas et al., 

2011). 

 

Intensified health problems of the society 

resulted in a change of human attitude to the 

quality of consumed products. Within the last 

few years the interest in “safe food” has 

increased significantly. The Hunter colour L, 

a, b, value of tofu shows that the colour of 

tofu varies from light creamy with fine yellow 

colour. The gamma radiation treatment during 

storage exhibited yellowish colour product. 

As earlier researchers stated that colour of 

product changed after irradiation. In this 

finding seems to be that effect of radiation 

may be due to removal of water. The protein, 

carbohydrate, and fat biomolecules may also 

undergo for conformational changes due to 

radiation which may cause the variation in the 

concentration during storage. 

 

In conclusion, although the presented results 

show that colour loss due to irradiation was 

significant, to the application of low-dose 

gamma radiation by the local food industry 

would improve the hygienic quality and 

extend shelf-life of tofu enhance their 

competitiveness in domestic and export 

markets. 
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