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Abstract: 

Colour is an important quality attribute in the food and bioprocess industries, and it influences 

consumer’s choice and performances. Food colour is governed by the chemical, biochemical, 

microbial and physical changes which colour during growth, maturation, postharvest handling 

and processing. Colour measurement of food products has been used as an indirect measure of 

other quality attributes such as flavor and contents of pigments because it is simpler, faster and 

correlates well with other physiochemical properties. The chromameter is a tool for precise and 

objective assessment of surface colour. The (psidium guajava L.) which belongs to the family 

Myrtaceae is considered as one of the most important tropical fruit trees in the world, enriching 

the diet of hundreds of millions of people with its special characteristic odour and high nutritive 

value. The colour is the most important factor and also changed more in Ambient (29-37 degree 

C) condition than the Refrigerated (4-10 degree C) condition. The main objectives of this study 

are to study the changes in different physical parameters of aseptically packed white guava pulp 

at different storage condition and to compare the changes in colour attributes of the white guava 

pulp during the storage condition.    

 

 

Keywords: Guava, colour deterioration, ambient condition, refrigerated condition, aseptic 

packaging.   
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Introduction:  

   

Guava is the common name for any of the various tropical shrubs and small trees comprising the 

New World genus Psidium of the myrtle family (Myrtaceae), characterized by tough, dark, 

opposite leaves and an edible fruit. The term guava also is used for the fruit, which is a 

true berry. Members of the genus Psidium, the guavas, are typical Myrtoideae, with tough 

dark leaves that are opposite, simple, elliptic to ovate, and 5-15 centimeters long. The branches 

are very strong and highly tolerant to high winds. The flowers are white, with five petals and 

numerous stamens. Members of the genera Accara and Feijoa (= Acca, pineapple guava) were 

formerly included in this genus as well. 

Guavas that were pink in colour had a more pigment content as polyphone, carotenoid and pro-

vitamin A, than the white pulped variant. In India the pink Guava was primarily cultivated in 

Karnataka, Maharashtra and Uttar Pradesh. This Super Fruit was greatly recommended to deal 

with health problems such as high blood pressure and cholesterol, in the treatment of 

constipation and in treating, congested lungs. It was also believed to strengthen the heart and 

improve the blood circulation. 

Colour of the food is the first parameter of quality evaluated by consumers. It is important for the 

acceptance of the product even before being consumed. Inspection of food products is done 

using vision machine, particularly analyzing and processing the images, where the parameters of 

each pixel on the surface of the recorded product must be known. Colour is an important quality 

attribute in the food and bioprocess industries, and it influences consumer’s choice and 

preferences. Food colour is governed by the chemical, biochemical, microbial and physical 

changes which occur during growth, maturation, postharvest handling and processing. Colour 

measurement of food products has been used as an indirect measure of other quality attributes 

such as flavour and contents of pigments because it is simpler, faster and correlates well with 

other physicochemical properties. This review discusses the techniques and procedures for the 

http://www.newworldencyclopedia.org/entry/Tropical
http://www.newworldencyclopedia.org/entry/Shrub
http://www.newworldencyclopedia.org/entry/Tree
http://www.newworldencyclopedia.org/entry/Genus
http://www.newworldencyclopedia.org/entry/Leaf
http://www.newworldencyclopedia.org/entry/Fruit
http://www.newworldencyclopedia.org/entry/Berry
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measurement and analysis of colour in food and other biomaterial materials. It focuses on the 

instrumental (objective) and visual (subjective) measurements for quantifying colour attr ibutes 

and highlights the range of primary and derived objective colour indices used to characterise 

the maturity and quality of a wide range of food products and beverages. Colour is one of the 

most widely measured product quality attributes in postharvest handling and in the food 

processing research and industry. (Pankaj B. Pathare et al., 2012) 

Apart from differences in instrumentation, colour measurements are often reported based on 

different colour indices even for the same product, making it difficult to compare results in the 

literature. There is a need for standardisation to improve the traceability and transferability of 

measurements. The correlation between colour and other sensory quality attributes is well 

established, but future prospects exist in the application of objective non-destructive colour 

measurement in predictive modelling of the nutritional quality of fresh and processed food 

products. 

A number of methods are available for measuring food colour objectively. Pigment may be 

extracted from the sample with a solvent and the absorbance of the solution measured at a 

selected wavelength on a spectrophotometer. Colour can also be measured by matching (with the 

eye) a liquid system containing the desired constituent in unknown amount with a similar system 

containing the desired constituent in known amounts.  

The main objectives of this study are to study the changes in different physical parameters of 

aseptically packed white guava pulp at different storage condition and to compare the changes in 

colour attributes of the white guava pulp during the storage condition.    

 

Materials and Methods: 

Procurement of raw material:  

 Aseptic packed White Guava Pulp. 

 Chromameter Konica Minolta (CR-400). 
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 Refrigeration unit (5-10°C) and Ambient chamber (29-37°C). 

 Chemical such as 0.1 N NaOH; Phenolphthalein indicator; Ethylene, Dye etc. 

 

 

Methods:  

Aseptic Processing of White Guava Pulp: 

 The matured raw White guava fruit after arrival was allowed to ripen in Ethylene Control 

ripening Chamber and in Natural ripening sheds.  

 After ripening the White Guava was issued for production. The ripened Guava was fed into 

belt conveyor where sorting of semi ripened, un-ripened and damaged fruits were carried out. 

 The ripened fruit was washed with turbulence in fruit washer tank maintaining  Hypochloride 

solution (20-50 ppm) followed by nozzle spraying when carried through conveyor to second 

washing stage.  

 Second washing was done with potable water and it was conveyed to belt conveyor. The 

stem cutting was carried out and was fed into fruit miller for crushing of the Guava.  

 The Coarse and Fine pulping was done by passing through pulper to the holding tank. 

  The pulp was heated around 65° C and passed through Decanter. 

  The filtration of pulp was carried out using 0.8 mm filter and passed through online metal 

detector.  

 The de-aeration of pulp was done using Deaerator and was passed through Sterilizer 

followed by subsequent cooling of the pulp.  

 The pulp was aseptically filled through filler head in Pre-sterilized bag. 

Collection of Sample: 

The aseptically packed White Guava Pulp was collected on the same date of Production. The 

Colour analysis and other physiochemical analysis were done for that samples same day. The 
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collected samples were kept in Cold Storage and Ambient Chamber condition. The samples were 

analyzed for every 1 month intervals and were studied for 4 months. 

 Colour Analysis using Chromameter: 

The colour analysis of aseptically packed White Guava Pulp was performed. The Chromameter 

CR-400 model was used in colour analysis. Chromameter was connected with the computer 

cable and software was used.  

 

Chromameter operating procedure involved 2 steps-  

           1) White calibration and 

           2) Absolute measurement 

1) White measurement: 

After connecting with the software, the calibration key was pressed in the measurement screen. 

The white calibration plate was kept at the centre of the measuring head. The measurement 

button was pressed and made sure that the ready lamp was on. Calibration was completed after 

lamp flashes 3 times. 

2) Absolute measurement: 

The samples were kept in clean and white transparent Petri plates. The sample was kept above 

the measuring head. The measuring button was pressed after making sure the ready lamp was on. 

The value of L* a* and b* were noted down and the Chromameter power was off before 

disconnecting with the computer. 
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Fig: 1 Colour Measurement of Aseptic White Guava Pulp by using Konica Minolta 

Chromameter CR-400. 

Result and discussion: 

The analysis of physical parameters on White Guava Pulp (aseptically packed), i.e. Brix, pH, 

acidity, consistency, viscosity and colour were performed using hand refractometer, pH meter, 

Bostwick consistometer, Brookfield viscometer and Konica Minolta Chromameter CR-400 

respectively. 

 

Colour measurement in White Guava Pulp during storage condition: 

The colour analyses were performed using Konica Minolta Chromameter CR-400. The colour 

analysis was performed in Hunter scale and CIE Lab scale .The colour analysis in Hunter scale 

were in the value of L, a and b. The colour analysis was performed in CIE scale in value of L*, 

a* and b*. The L* represents the level of brightness between black and white, a* represents 

balance between green and red and b* represents balance between blue and yellow. 

Effect of Storage on colour deterioration of aseptically packed White Guava pulp The 

storage time and temperature are the factor which causes colour deterioration to great extent. The 

colour analysis was performed using Konica Minolta CR-400 in Hunter scale and CIE scale.  

The aseptic White Guava pulp was kept at two conditions: 
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1) Ambient Temperature (29-37°C) 

2) Refrigerated Temperature (4-10°C) 

In ambient temperature (29-37°C), the colour deterioration was more as compared to one which 

kept in refrigerated temp (5-10°C). The L, a & b value was deteriorated from 60.58,       -1.86 

and 15.32 to 58.67, -2.63 and 13.87 respectively. Similarly the L*, a* & b* value deteriorated 

from 63.86, -1.27 and 43.04 to 61.84, -2.0 and 41.81. 

 In refrigerated temperature (4-10°C), the colour deterioration had shown minimal colour 

deterioration in comparison with one kept in ambient temperature. The L, a  & b has deteriorated 

from 60.58, -1.86 and 15.32 to 59.60, -2.13 and 14.69 where as L*, a* & b* value deteriorated 

from 63.86, -1.27 and 43.04 to 62.57, -1.79 and 42.05 respectively. Thus the study  indicates that 

storing at cold atmosphere (4-10°C) retain brightness and colour to better extent than storing in 

ambient condition (29-37°C).  

 

 

Colour Analysis using Konica Minolta Chromameter CR-400  

Date of analysis             : 08.02.2018 

Batch code                    : WGP/061217/201 

Date of Production        : 06.02.2018 

 

Table: 1 Colour Analysis of Aseptic White Guava Pulp 

 

Description 

                    Hunter Scale                      CIE Scale 

L a b L* a* b* 

Sample 1 60.83 -1.94 15.2 63.94 -1.2 42.78 

Sample 2 60.62 -1.84 15.0 63.85 -1.32 43.74 

Sample 3 60.45 -1.76 15.4 63.91 -1.25 42.85 

Sample 4 60.78 -1.94 15.6 63.85 -1.28 42.96 

Sample 5 60.25 -1.82 15.4 63.78 -1.3 42.88 
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Average 60.58 -1.86 15.32 63.86 -1.27 43.04 

Colour Analysis using Konica Minolta Chromameter CR-400  

Date of analysis             : 08.03.2018 

Batch code                    : WGP/061217/201 

Date of Production        : 06.02.2018 

Table : 2 Colour Analysis of Aseptic White Guava Pulp at ambient condition (29-37°C) 

 

Description 

                    Hunter Scale                      CIE Scale 

L a b L* a* b* 

Sample 1 60.62 -1.96 15.0 63.78 -1.28 42.70 

Sample 2 60.45 -1.94 15.2 63.80 -1.40 42.20 

Sample 3 60.45 -1.96 15.0 63.78 -1.40 42.80 

Sample 4 60.22 -1.98 15.0 63.76 -1.30 42.72 

Sample 5 60.10 -1.94 15.0 63.80 -1.25 42.60 

Average 60.36 -1.95 15.0 63.78 -1.32 42.60 

 

Colour Analysis using Konica Minolta Chromameter CR-400  

Date of analysis             : 08.03.2018 

Batch code                    : WGP/061217/201 

Date of Production        : 06.02.2018 

Table: 3 Colour Analysis of Aseptic White Guava Pulp at Refrigerated condition 

 (4-10°C) 

 

Description 

                    Hunter Scale                      CIE Scale 

L a b L* a* b* 

Sample 1 60.82 -1.94 15.0 63.78 -1.20 42.70 

Sample 2 60.45 -1.92 15.2 63.80 -1.40 42.88 
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Sample 3 60.78 -1.82 15.4 63.78 -1.30 42.80 

Sample 4 60.25 -1.88 15.0 63.86 -1.32 42.82 

Sample 5 60.58 -1.86 15.4 63.80 -1.28 42.88 

Average 60.57 -1.88 15.2 63.80 -1.30 42.81 

Colour Analysis using Konica Minolta Chromameter CR-400  

Date of analysis             : 09.04.2018 

Batch code                    : WGP/061217/201 

Date of Production        : 06.02.2018 

Table: 4 Colour Analysis of Aseptic White Guava Pulp at ambient condition (29-37°C) 

 

Description 

                    Hunter Scale                      CIE Scale 

L a b L* a* b* 

Sample 1 59.89 -1.98 14.92 63.2 -1.4 42.40 

Sample 2 60.22 -2.06 15.0 62.68 -1.35 42.44 

Sample 3 60.08 -1.98 14.94 62.20 -1.68 42.38 

Sample 4 60.0 -2.08 14.98 62.45 -1.70 42.20 

Sample 5 59.9 -1.98 14.86 62.0 -1.68 42.40 

Average 60.01 -2.01 14.94 62.50 -1.56 42.36 

Colour Analysis using Konica Minolta Chromameter CR-400  

Date of analysis             : 09.04.2018 

Batch code                    : WGP/061217/201 

Date of Production        : 06.02.2018 

Table: 5 Colour Analysis of Aseptic White Guava Pulp at Refrigerated condition 

 (4-10°C) 

 

Description 

                    Hunter Scale                      CIE Scale 

L a b L* a* b* 

Sample 1 59.89 -1.98 15.0 63.2 -1.4 42.64 
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Sample 2 60.22 -1.92 15.2 62.68 -1.35 42.64 

Sample 3 60.08 -1.96 14.98 63.20 -1.58 42.58 

Sample 4 60.0 -1.90 14.98 62.45 -1.60 42.60 

Sample 5 60.20 -1.88 15.18 63.26 -1.62 42.58 

Average 60.07 -1.92 15.06 62.95 -1.51 42.60 

Colour Analysis using Konica Minolta Chromameter CR-400  

Date of analysis             : 08.05.2018 

Batch code                    : WGP/061217/201 

Date of Production        : 06.02.2018 

Table: 6 Colour Analysis of Aseptic White Guava Pulp at ambient condition (29-37°C) 

 

Description 

                    Hunter Scale                      CIE Scale 

L a B L* a* b* 

Sample 1 59.48 -2.22 14.44 62.02 -1.78 42.08 

Sample 2 59.45 -2.20 14.50 62.06 -1.69 42.02 

Sample 3 59.44 -2.18 14.46 62.09 -1.75 41.94 

Sample 4 59.50 -2.18 14.46 62.02 -1.71 41.96 

Sample 5 59.45 -2.16 14.42 62.01 -1.74 42.02 

Average 59.46 -2.18 14.45 62.04 -1.73 42.0 

Colour Analysis using Konica Minolta Chromameter CR-400  

Date of analysis             : 08.05.2018 

Batch code                    : WGP/061217/201 

Date of Production        : 06.02.2018 

Table: 7 Colour Analysis of Aseptic White Guava Pulp at Refrigerated condition  

(4-10°C) 

 

Description 

                    Hunter Scale                      CIE Scale 

L a b L* a* b* 
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Sample 1 59.76 -2.02 14.88 62.85 -1.62 42.50 

Sample 2 59.72 -2.02 14.86 62.78 -1.64 42.48 

Sample 3 59.68 -2.04 14.86 62.76 -1.64 42.48 

Sample 4 59.68 -1.99 14.80 62.78 -1.66 42.44 

Sample 5 59.66 -2.06 14.78 62.72 -1.70 42.40 

Average 59.7 -2.02 14.83 62.77 -1.65 42.46 

Colour Analysis using Konica Minolta Chromameter CR-400  

Date of analysis             : 06.06.2018 

Batch code                    : WGP/061217/201 

Date of Production        : 06.02.2018 

Table: 8 Colour Analysis of Aseptic White Guava Pulp at ambient condition (29-37°C) 

 

Description 

                    Hunter Scale                      CIE Scale 

L a b L* a* b* 

Sample 1 58.72 -2.58 13.88 61.82 -1.96 41.86 

Sample 2 58.68 -2.64 13.88 61.90 -2.02 41.80 

Sample 3 58.66 -2.66 13.90 61.86 -1.98 41.80 

Sample 4 58.68 -2.64 13.86 61.80 -2.04 41.78 

Sample 5 58.62 -2.66 13.84 61.84 -2.04 41.84 

Average 58.67 -2.63 13.87 61.84 -2.0 41.81 

Colour Analysis using Konica Minolta Chromameter CR-400  

Date of analysis             : 06.06.2018 

Batch code                    : WGP/061217/201 

Date of Production        : 06.02.2018 
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Table: 9 Colour Analysis of Aseptic White Guava Pulp at Refrigerated condition  

(4-10°C) 

 

Description 

                    Hunter Scale                      CIE Scale 

L a b L* a* b* 

Sample 1 59.62 -2.12 14.72 62.58 -1.80 42.08 

Sample 2 59.64 -2.10 14.70 62.60 -1.82 42.06 

Sample 3 59.58 -2.12 14.68 62.56 -1.78 42.10 

Sample 4 59.60 -2.16 14.72 62.58 -1.80 42.02 

Sample 5 59.58 -2.16 14.66 62.54 -1.78 42.02 

Average 59.60 -2.13 14.69 62.57 -1.79 42.05 

 

Fig: 2 Colour loss of Aseptic White Guava pulp kept at Ambient condition (29-37°C). 

L a b L* a* b*

Initial Colour Value 60.58 -1.86 15.32 63.86 -1.27 43.04

Final Colour Value 58.67 -2.63 13.87 61.84 -2 41.81
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             Fig: 3 Colour loss of Aseptic White Guava pulp kept at Refrigerated condition (4-

10°C). 

 

Table: 10 Monitoring of Temperature & Humidity of Ambient & Refrigerated Conditions 

 

S.No 

 

Date 

Ambient condition Refrigerated condition 

Temp (°C) R.H (%) Temp (°C) R.H (%) 

1 08.02.2018 29 75 5.8 87 

2 23.02.2018 31 67 5.2 88 

3 08.03.2018 32 68 9.8 83 

4 24.03.2018 34 63 4.6 91 

5 09.04.2018 36 62 5.8 87 

6 24.04.2018 37 61 8.4 87 

7 08.05.2018 37 60 5.2 87 

8 23.05.2018 36 62 6.5 89 

9 06.06.2018 37 60 5.8 82 

Temperature Range at Ambient Condition: 29-37°C 

Temperature Range at Refrigerated Condition: 4.6-9.8°C 

Relative Humidity Range at Ambient Condition: 60-75% 

L a b L* a* b*

Initial Colour Value 60.58 -1.86 15.32 63.86 -1.27 43.04

Final Colour Value 59.6 -2.13 14.69 62.57 -1.79 42.05

-10
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Colour Loss of AWGP at Refrigerated condition

(4-10°C)
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Relative Humidity Range at Refrigerated Condition: 82-91%. 

Conclusion:  

The colour is the most important factor and also changed more in Ambient (29-37 degree C) 

condition than the Refrigerated (4-10 degree C) condition. The temperature has a major role in 

colour deterioration during subsequent storage. According to Arrhenius equation, the rate of 

reaction become double when there is increase in temperature. Packaging material also 

contribute in the colour deterioration to great extent but here Aseptic packet not causes more 

effect because of that bag  comprising of 7 layers of pack, but due to oxygen permeability the 

colour was deteriorated. The study indicates that the Aseptically packed white guava pulp storing 

in cold storage (4-10 degree C) retains brightness and colour to better extent than storing in 

Ambient condition (29-37 degree C).  
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