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3.5 Residual Enzyme Activity 

Enzyme activity was determined by taking the gradient of the plot of absorbance 

against time. From that data, percentage of residual enzyme activity was calculated 

by taking the ratio of processed and unprocessed juice (Chakraborty et al., 2014). 

Residual activity (%)-A x 100 
Ao Equation 1 

Where A is the activity of processed juice and AO is the activity of unprocessed 

. . 

JWCe. 

3.6 DPPH Radical Scavenging Activity Assay 

The 2,2-diphenyl-l-picrylhydrazyl (DPPH) scavenging ability of antioxidant solution 

was determined according to the method of Yang et al. (2008). Briefly, 1 mL of 

sample solution was added to 3 mL of 0.1 mM DPPH solution. The mixed solution 

was kept for 30 min at ambient temperature (29oC) in dark and the absorbance of the 

solution was measured at 517 run. The percentage inhibition was calculated 

according to the equation: 

Inhibition(%) = A��As 
X 100 Equation 2 

Where Ac is the absorbance of control (containing DPPH solution), � is the 

absorbance of sample. 

3. 7 Determination of Total Phenolics 

The total polyphenol content was determined as slightly modified by Skerget el al. 

{2005). To 0.5 mL of diluted antioxidant extract, 2.5 mL of 10%(v/v) Folin­

Ciocalteu reagent was added, followed by the addition of 2 mL of 7.5%(w/v) 

Na2C03, then mixed well on a vortex vibrator for 5 min and incubated in the dark at 
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ambient temperature (29°C) for 1 hour prior to measuring the absorbance at 765 run ..

A standard curve of gallic acid (y=0.0024x- 0.0515) was prepared and results were 

reported as milligrams of gallic acid equivalent (GAE) per 100 ml juice extract. 
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Figure 3: Standard curve for total phenolic content 
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CHAPTER4 

RESULTS AND DISCUSSION 

4.1 Effect of Thermal Processing on POD 

Figure I unti l  Figure 3 demonstrate the POD residual activities i n  pineapple cv. 

Josapine and mango cv. Chokanan juice blend during the thermal processing at 

temperature ranging from 60°C to 80°C for 30 min respectively. 
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Figure 1 : Percentage POD residual activity after thermal processing at 60°C 
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Figure 2 : Percentage POD residual activity after thermal processing at 70°C 
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Figure 3 : Percentage POD residual activity after thermal processing at 80°C 

I 

Based on this three graph, a process of 5 min at 60°C partially inactivate 100% 

pineapple juice POD (RA- residual activity= 79%) and the lower RA was obtained 

when same temperature was applied for 15 min (64%). (RA 58%) partially 
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inactivate watermelon juice at temperature of 25°C was reported by (Liu et al., 

2013). The lower RA obtained in 80°C is when 100% pineapple juice reach 30 min 

of process (32% ). Thermal treatment generally in the range of 80°C to 95°C is 

commercially applied for the inactivation of spoilage enzymes in fruit pulp & juices. 

(Barba et al., 2012). However, processing at lower temperature which is less than 

80°C showed higher percentage of residual activity for fruit juice. (Teixeira et al., 

2006), considered POD completely inactivated after pasteurization at 80 °C and 

affirmed the treatment was efficient in keeping product quality during storage. 

Another study with POD showed its complete inactivation commercial fruit juice at 

temperatures above 62°C (Hirsch et al. 2008) and Anthon et al. POD was inactivated 

at temperatures above 76°C for periods longer than 30 s (Clemente, 2002). 
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4.2 Effect of Thermal Processing on Antioxidant Activity 

Figure 4 until Figure 6 demonstrate the antioxidant activities in pineapple cv. 

Josapine and mango cv. Chokanan juice blend during the thennal processing at 

temperature ranging from 60°C to 80°C for 30 min respectively. 
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Figure 4 : Percentage inhibition of antioxidant after thermal processing at 60°C 
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Figure 5 : Percentage inhibition of antioxidant after thermal processing at 70°C 
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Figure 6 : Percentage inhibition of antioxidant after thermal processing at 80°C 

Antioxidant activity of the pineapple-mango juice was determined by DPPH assay. 

The DPPH radical scavenging assay measures the hydrogen donating capacity of the 

antioxidant to the stable free radical DPPH, which forms diphenylpicrylhydrazine. 
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(Shon et al., 2003). For 100% of pineapple juice, the DPPH inhibition at 60°c is

(45.75%) for process time of 10 min. With the same process time, DPPH inhibition 

at 80°C decrease to (35.97%). However, the antioxidant activity depends on the 

chosen method, concentrations and physicochemical properties of the studied 

antioxidant (Kulisic et al., 2004). 

4.3 Effect of Thermal Processing on Total Phenolic Compound 

Figure 7 until Figure 9 demonstrate the total phenolic compound in pineapple cv. 

Josapine and mango cv. Chokanan juice blend during the thennal processing at 

temperature ranging from 60°C to 80°C for 30 min respectively. 
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Figure 7: Total phenolic content after thermal processing at 60°C 

36 

© C
OPYRIG

HT U
PM



.. 

C 
a, 

0 

.!::! 

C 
a, 

0 

C 

0 

.. 

:a 
.c 

.E 

100% 

90% 

80% 

70% 

60% 

50% 

40% 

30% 

20% 

THERMAL 70
°
C 

Omin Smin lOmin 15 min 30min 

-+-lOOM 

-70 M:30P

�50P:50M 

�70P:30M 

-ME-lOOP 

Figure 8 : Total phenolic content after thermal processing at 70°C 
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Figure 9 : Total phenolic content after thermal processing at 800C 

Total phenolics of pineapple-mango juice was determined by Follin-Ciocalteu assay. 

The Follin-Ciocalteu method is based on the detection of phenolic compounds by 

reduction of reagent, which contains tungsten and molybdenum oxides (John Wtlet et 
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4.4 Effect of High Pressure Processing on POD 

Figure 10 and Figure 11 show the POD residual activities in pineapple cv. Josapine 

and mango cv. Chokanan juice blend during the high pressure processing a pressure 

of 400MPa and 600MPa for 30 min respectively. The temperature at all processing 

pressures was maintained below 60°C. 
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Figure 10 : Percentage POD residual activity after HPP at 400MPa 
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Figure 11 : Percentage POD residual activity after HPP at 600MPa 

Based on the figure above, we can see clearly that the percentage of POD residual

activity slightly decrease when pressure increase from 400MPa to 600MPa For

example, residual activity of I 00% mango decreases from 46.47% to 34% after 30

min of processing. (RA 70%) partially inactivate kiwifruit juice at pressure of

600MPa after 30 min of processing was reported by (Fang et al., 2008). With the

same pressure, (Liu et al., 2003) was reported that (RA= 58%) in watermelon juice

after 5 min processing time. HPP has been applied at lower temperatures (below 40

°C). HPP at room temperature (>30 °C) can reduce the microbial load to a desired

level but the inactivation of spoilage enzymes need the assistance of moderate

temperature (Chakraborty et al., 2014). Several literatures have described the effect

of HPP combined with/ without temperature on nutritional and physico.chemical

properties of fruit juices and purees (Dede et al., 2007). 
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4.5 Effect of High Pressure Processing on Antioxidant Activity 

Figure 12 and Figure 13 show the inhibition of antioxidant in pineapple cv. Josapine 

and mango cv. Chokanan juice blend during the high pressure processing a pressure 

of 4OOMPa and 6OOMPa for 30 min respectively. The temperature at all processing 

pressures was maintained below 60°C. 
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Figure 12 : Inhibition of Antioxidant after HPP at 400MPa 
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� II 

4.6 Effect of High Pressure Processing on Total Phenolic Compound 

Figure 14 and Figure 15 show the total phenolic compound in pineapple cv. Josapine 

and mango cv. Chokanan juice blend during the high pressure processing a pressure 

of 400MPa and 600MPa for 30 min respectively. The temperature at all processing 

pressures was maintained below 60°C. 
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Figure 14 : Total phenolic content after HPP at 400MPa 
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Figure 15 : Total phenolic content after HPP at 600MPa
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Total phenolics of pineapple-mango juice was detennined by Follin-Ciocalteu assay. 

The Follin-Ciocalteu method is based on the detection of phenolic compounds by 

reduction of reagent, which contains tungsten and molybdenum oxides (John Wilet et 

al., 2002). Based on the figure 17 and 18, it was found that losses of the total 

phenolic contents were found to be 49.68% and 34.68% at 400MPa and 600:MPa, 

respectively after 30 min heating of 100% pineapple juice. The increase in TPC 

might be attributed to the higher extractability of some phenolics by the application 

of instantaneous pressure (Van Eylen et al., 2009; Varela-Santos et al. , 2012). 
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CHAPTERS 

CONCLUSIONS AND RECOMMENDATION 

5.1 Conclusions 

This study was aimed to employ high pressure processing to pasteurize liquid foods 

as an alternative to thermal treatment. Focus was given on the tropical fresh fruit 

juice. In general, the effects of thermal treatment and HPP on endogenous food 

enzymes were investigated. Residual activity of POD enzymes were calculated and it 

was proven that HPP treatment at pressure at 600 MPa and temperature below 60°C 

can reduce the activity of the enzyme also maintain the antioxidant activity and 

phenolic content. Hence, HPP definitely provides promising alternatives for juice 

treatment in order to preserve its attributes (color, flavor, and odour).While in 

thermal processing, temperature at 80°C can reduce the enzyme activity but it causes 

undesirable changes in nutritional and quality of pineapple-mango juice which 

reduce the antioxidant activity and phenolic content As conclusion, high pressure 

processing poses a potential treatment for shelf life extension and nutrition preserved 

in juice. This study can provide a useful data on HPP for commercial production of 

pineapple and mango juice. 

5.2 Recommendation for Future Work 

In order to increase the efficiency of HPP treatment on inactivation of endogenous 

enzymes, the combination of pressure and mild temperature is suggested. A shorter 

exposure time at high temperature can be tested in order to increase the enzyme 

inactivation and efficiency. For more accurate and precise data, all of the sample 

should come from the same plantation area. For ripeness, the sample should be 
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rttf 

collected from the same batches, in order to avoid big differences in absorbance data 

which may cause variation in the final residual activity. Samples need to be stored in 

cool temperature (-4 °C) because there is a possibility of enzyme activity occurring 

when temperature is above suggested temperature. In centrifugation step, it is 

preferred to use a c entrifuge that can nm at temperature below 4 °C 
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