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OPTIMIZATION OF THE THERMAL DESTUCTION OF Escherichia coli AND VITAMIN C RETENTION IN 

GUYABANO (Annona muricata) JUICE  

INTRODUCTION 
Shoursop, also known as guyabano in the Philippines, is a tropical fruit which offers numerous nutritional 

benefits. It is high in polyphenol content which is proven to prevent coronary artery diseases and provides 

resistance in oxidative stress in cells (Grumezescu and Holban, 2017).And its regular consumption is linked with 

various health benefits including anticancer, anti-leishmanial, and antidiabetic (Bhat and Phaliyat, 2016). Aside 

from that, it is also a good source of nutrients including potassium, ascorbic acid, riboflavin, and niacin (Paull and 

Duarte, 2012). 

Also, it has a high potential in potential in fruit juice processing since it has high recovery of fruit pulp and it has 

pleasing flavor and aromatic compounds. However, according to Rodrigues and Fernandes (2012), a proper 

thermal heat treatment like pasteurization is needed for fruit juices: 

1.To reduce the pathogenic vegetative cells, such as, Escherichia coli, Listeria, and Salmonella 

2. To reduce the spoilage microorganisms, such as, yeasts and moulds; and lastly 

3. To inactivate natural toxins and enzymes 

 

The study aims to determine the best pasteurization condition that would destroy 5 log reductions of E.coli 

without compensating the ascorbic acid content present in guyabano juice. Moreover, the specific objectives of 

this study are: 

1. To generate models that can predict the log reduction of E.coli and vitamin C retention in guyabano juice. 

2.  To validate the reliability of the models generated. 

3. To specify the optimized pasteurization conditions for the processing of guyabano juice; and 

4. To compare the microbial load, vitamin C content, and sensory properties of the optimized guyabano juice 

produced versus the commercially available guyabano juice. 

MATERIALS AND METHODS 
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1 
• Juice Production . 

2 
• Establishment of Time-Temperature conditions. 

3 
• Determination of the Thermal Destruction of E.coli. 

4 
• Determination of the Vitamin C retention  

5 
• Response Surface Methodology. 

6 
• Validation Experiment 

7 
• Comparative Test 

8 
• Sensory Analysis 



RESULTS 

  LOG REDUCTION VITAMIN C RETENTION 

Theoretical Value 5.0041 79.1093 % 

Experimental Value 5.5162 ± 0.2232 85.5206 ± 2.4027% 

Mean Absolute Error 0.5121 6.4113 

Mean Absolute 

Percentage Error 

9.18% 7.45% 

PARAMETER OPTIMIZED COMMERCIAL 

Aerobic Plate Count 

(cfu/mL) 

173 <25 

Coliform Count 

(MPN/mL) 

<3 <3 

% Daily Value of 

Vitamin C (per 137mL)* 

33.23% less than 2% 

Figure 1. Response surface of the 

log reduction of E.coli. 

Figure 2. Contour plot of the log 

reduction of E.coli 

Figure 3. Response surface of the vitamin C 

retention. 
Figure 4. Contour plot of the vitamin C 

retention. 

Table 1. Mean absolute percentage errors for the log reduction and 

the vitamin C retention models. 

Table 2. Aerobic plate count, coliform count, and vitamin C 

content of the optimized and the commercial guyabano 

juice.   

*based on 2015 PDRI’s Recommended Nutrient Intakes per day of vitamin C 
for male adults age 19–29 yrs old from FNRI–DOST. 

ATTRIBUTE OPTIMIZED COMMERCIAL 

Color 5.95a 8.99b 

Aroma 8.63 9.05 

Mouthfeel 11.14a 12.97b 

Sweetness 4.97a 10.41b 

Sourness 12.90a 6.56b 

Bitterness 10.55a 12.05b 

Guyabano Flavor 9.91 11.31 

General Acceptability 7.65a 13.09b 

Table 3. Mean scores of sensory attributes of the 

optimized and the commercial guyabano juice. 

 

N=30; Mean scores with the same superscript within the same 

row are not significantly different (p≥0.05) based on the result 
of Randomized Complete Block Design  

  
Range of scores for each attribute: 

Color: 0= yellowish white; 15=pure white 

Aroma: 0= weak; 15= strong 

Mouthfeel: 0= grainy; 15= smooth 

Sweetness: 0= not noticeable; 15= very sweet 

Sourness: 0= not noticeable; 15= very sour 

Bitterness: 0= perceptible; 15= imperceptible 

Guyabano Flavor: 0= weak; 15=strong 

General Acceptability: 0= very unacceptable; 15= very acceptable 



DISCUSSION CONCLUSION & RECOMMENDATION 

As seen on figure 1 and 2, the log reduction is directly related to the time and temperature. Meanwhile, on 

figure 3 and 4, it is seen that the vitamin C retention is inversely related to the time and temperature. 

The models for each response variables are shown below:  

 

Log Reduction = 14.1005- 0.4328x- 0.4687y+ 0.00435x2+ 0.00427xy+ 0.00856y2 

 

Vitamin C Retention = 198.056373- 2.680560x- 0.8816y+ 0.01485x2+ 0.01066xy- 0.0039y2 

where:  x= Temperature y= Time 

 

Using the models, the optimized conditions, which yields the highest vitamin C retention among all the 

points with a 5-log reduction of E.coli, for the pasteurization of guyabano juice were 68°C for 22 minutes. 

 

On table 1, results showed that the mean absolute percentage for the log reduction of E. coli and the vitamin C 

retention are below tolerable 10%. Therefore, both models are good representations of the response variables 

at varying pasteurization time and temperature. 

On table 2, it is seen that the APC and the coliform count for both samples are low. Additionally, based on the 

Gulf standards (2000), both of the samples are safe for human consumption. However, only the optimized 

guyabano juice is considered to be high in vitamin C content as based on the regulations set by the US FDA 

(2004).  

As seen on table 3, the sensory attributes that had a significant difference between samples are the aroma and 

the guyabano flavor. Also, it observed that the commercially available guyabano juice is more preferable than 

the guyabano juice processed at the optimized conditions. 
 

In this study, it was found that: 

• The log reduction of E.coli and vitamin C retention are affected by the time and the temperature. 

• The log reduction was directly related to the time and temperature while the vitamin C retention is 

inversely related. 

• The optimized conditions for the pasteurization of guyabano juice were 68°C for 22 minutes. 

• Both models are effective in predicting the actual response of both variables. 

• The optimized and the commercial guyabano juice are safe for human consumption. 

• The optimized is higher in vitamin C than the commercial guyabano juice. 

• The optimized's aroma and guyabano flavor has no significant difference with that of the commercial. 

• All the other sensory attributes tested including color, mouthfeel, sweetness, sourness,  bitterness, and 

general acceptability has significant difference between samples. 

• The commercial one was more acceptable than the optimized guyabano juice. 

Since this study only covers the log reduction of E. coli and vitamin C retention in guyabano juice with a 

TSS of 15 °Brix and a pH of 4, other fruit juice manufacturers may also use the technology involved in 

creating their own models for their juice. Aside from that, it is also recommended to use other 

microorganisms for the log reductions depending on the product’s most pertinent pathogen of public health 

significance. Further recommendations are: 

 

• Addition of more data points to increase the accuracy of the model and to generate a response surface 

that would perfectly represent its behavior. 

• For guyabano juice production, washing of fruit is suggested instead of blanching because blanching 

greatly reduces the vitamin C content of the guyabano. 

• Addition of sugar, water, and citric acid to increase the acceptability of the guyabano juice. 

 


