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2014). This technique can help to improve product ,consistency, stabi�ity.> and safety. The 

conditions that are considered to maintain food preservation are called as 44hurdllef11 and 

for RP J production, high and low temperature are used� RP J is ,pasteurized m high 

temperature. and stored in oo,ld storage. 

1..2 ANTIOX
I

DAN
T

S IN THE RP1 AND ITS DE·GRADAT.101 
• 

In pom,egranate juice (P J), the common antioxidants c-ome from phenoHc 

compounds, ,especially flavonoids, namely anthocyamns� (Vegara ,et al.i 2013). 

Anthocyanins, which are abundan.t in mils and are responsible for the r,ed oo,Ior of 

pom,egranat,e juices, hav•e been. found to, prevent Wipi.d _peroxidatio,n,. which can kill ceUs, 

.as wen ,as to, have preventive effects on cardiovascular diseases such as obesity and 

diabetes (Karimi et al., 2017). Numerous studies have ·reootde-d significant ,changes in 

,consistency over the various stages of RPJ processing,, such as astringency, fiavoi and 

co]o,r1, compared to &esh pomegranate juice. The progi:-essio,n of o,rganoleptic quality 

parameters 1can be related iScientificalJy to changes in the composition and degradation of 

antioxidants,. which are mostly not preferred by consumers. Inevitably,. the antioxidant 

properties, of the RP J can be s.igni ficantly reduced more than 20% aft,er pasteurization+ 

1.3 P'ROBLEMSTATEMENT 

Due to increasing. purchasing behaviour towards pomegr-anate juioe,. many s:rnau ... 

scale beverage in.dustrie-s: have v,entUJed their business in the manufacturing of R.PJ 
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Ukraine. The substantial increase in pom.egranate exports, is jnfluenced by the up-ward trend 

in production. According to, the Mjnistry of Economy, this export brought in US$ 70 miUion 

jn 2011. 

Tabl,e 2�1 ! Pomegranate production balance (Turkish Statisticid Institute, 2013,) 

Production (t) 
Usnble pI"oduction (f) 
I1uports (t) 
hnports ... EU .2 7 (t) 
Domestic use (t) 
l-Itunru1 consun1pti:on O) 
Losses (t)
E.�potts 0)
E.�ports, - EU 27 i( t)
Constw.1pti,on per capita
(kg)
Degree of self 

. stlffideng_Jo/o,) 

2005/ 
2.006 

80.000 
7,8,640 

142 
H 

,67,659 
162.246 

S 41.3 
11,1.23 

4,4, 

u 

116.23 

2006/ 
2007 

901!737 
,89,, 194 

1 ,, 136 
"' 

77,.343 
71,, 156 

6�l87 

12,987 
� 

u 

115.3-2 

!Vlarketing Y!M 
2007/ 2008/ 2009/ 
2008 2009 2010 

1 06,.560 l27'1760 170,963, 
104,748 125 .. 588 168,057 

1
,.
939 619 311 

911.658 196 .. 114 117 565 , 
84,325 88,42.5 108;!59 

7,,333 '�·689 9.405 
l-'�029 30�1092 50,803 
6,,637 11�,865, 21,298 

1.19 L24 1�491

114�28 130+67 142.95 

2.1 .. 3 Increasing Popularity 1of Pio:meg,aoate Fruit in Malaysia 

.2010/ 2011/ 
2011 2012 

208,502 217,572 
204.957 213,873 

142 60 
3·6 ... 

137,585 148i.238 

l.2tt:579 136�379 
11�007 ll,859 
67►514 65,695 
23�1061 20,023 

1.72 1.83 

148.97 144.28: 

Pomegranate produc1ion1 ,either it is corun1med a:s fresh fruit or fresh juice, is 

1constant]y evolving globaUy. D1espi te the high pdce
,, 

pomeg;r,anate juice is sought after by 

·many ,consum,ers because of its, high a ntioxidant co,ntentj and the pop,ularity of the juice 'has

spread to non-cultivar ,coootries. ·vegara et al. (2013) slate that the pomegranate juice bas,

hi_gher demand in r,ecent years, that makes the juioe among the first line of fun.cti,ona] juice

·market. hi no.n.-cultivar countries, where the pomegranate fruits are hardly ,obtainable, there
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Pomegranate 1concentrate is obtained in either a frozen state or a ,chiUed condition

in importing countries� The juice reconstitution is accompilished ·via diluting the: 

pomegranate concentrate with potabl,e waiter� The standard formula for Jui.oe reconstitution 

is die ratio ,of pomegranate concentrate to the water of l ! 3 or 1 : 1.25, consequently founing 

reconstiruted pomegranate juice (RPJ), .Also, there are sugar, ascorbic acid, ,and other 

flavorings are ,added into, RPJ' depends on the manufacture and consumer11 s undenaking. 

Based on Codex General Standard for Fruit Juices and Nectar, the minimum Brix level 

for the RPJ is. 12° Brix (Codex AJimeatarius Commission, 2005)* 

Later, RP J is accus,tomed to secondary p•as.teurisation� cooling, and then 

packaging. RP J can he hot fiUed during pdmary packaging, depending 1on the packaging 

material
,. 

the material should be abJ,e t,o endure bot temperatur,e. Leading up ·to secondary 

packaging and storage, the filled RPJ is coole-d first. The finished product of RFJ is �ept 

at ambient temperature o,r chiUed ,condition by the local manufacturers. 

Neverthdess, studies, and reports have been co.nducted in importing countries ,on 

the substantial loss of quality in RPJ production. One o,f the major ,conventional tecbni,ques 

for the Nevertheless, studies, and reports have been conducted in importing countries, on. 

the substantial loss of quality in, RP J pr,oduction. counuy (
A

sadi-gbameb et at, 2017). 

One of the major- conventional teclmiq ues for fruit juice conc-entrate processing is thermal 

evaporation� To, lessen the storag,e and shipping costs, alongside achieving consistency 

and ,a IOinger s.t,orage period, the fruit juioos are often concentrated using multiple-stage 

·vacuum evaporati,on (Provesi
t 

Dias
t 

& .Amante
1, 2011). Still, there are some Hmitati,ons

when appHed t,o fruit juices. Operating te,mperatures arie sti]l high enough to cause

substantia� deterioration in. the piloduot juice such as oof our degradation, nutdent loss, and

18 
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1ditferent pbytochemicaJs with ·the ability to 1combat diseases have been detected in 

p-omegranate wid:JJ polypbenols being the most abundant compolID.d CSobaffer et at,.2012)*

2.3.2 Anthoeyamn 

An.thocyanins ar-e th.e biggest and most important group o,f tlavono-ids .available in 

pomegranate .arils i which are used to produce the· juice. These pigments distribute in 

producing the red color to the fruit and juice (Afaq et aL, 2005 ). An tho cyan.in is odorless, 

tasteless., and has a strong astringent smeU
,, 

which j s the rieason some fruits are astrlng,ent. 

Flowering p!ants .and plants of higher ,classes are· comm,only abundant in anthocy.mins. 

Anthocyanins hav,e pihysicochemi,cal p.roperties that give them their distinct color

and stability. They arie highly reactive m,olecules .. , rendering them sensitive to degradation. 

Tbe ,chemistry of anthocyanins, and thus their stability and colo!ft can be influenced ·by a 

number of factors :including o,xygen, temperature, .Ugh½ enzymes, and pH (Khoo,, Azlan, 

Tang; & Lhn, 2017). 

There are a great variety o,f anthocyanins in the pomegranate such as ,cyanidJn .. 3 .. Q. 

glucoside, cyanidi.n-3 ;S·di-O· gluooside, de]phinidin-3 .. Q. glu,oo,side, delpbinidin-315-di..,

Qi.gb1coside, pela.rgonidin ... 3-O�,giucoside:, and peiarg.omdin-3., S-di-O-.g]ucoside (Lansky

.& Newman, 2007) .. The chemical composition. is, shown in Figure 2.,4. The bioactivities of

pomegranate .are defined by the quantities: of the above-mentioned co,mpoun-ds, .as well as 

the _pomegranate varieties� The red ... pUll'le coloration of po,megranate fruit is atbibutecl to
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during heat treatment which then resulting to the release of bound phenolics and formation 

of new compound by structural rearrangement. 

From this analysis, the FRAP values for all the samples had no significant changes 

(p=0.158) which indicates that the temperature difference of pasteurization lead to low 

degradation of antioxidant activity. Noted that, FRAP assay is used to measure the 

presence of compounds using reducing power in the juice. Thus, it is more efficient to use 

mild-temperature treatment as it led to greater antioxidant activity and less energy 

consuming. 

4.1.2 Effect of Different Pasteurisation Temperature on Microbial Deactivation 

The effect of both MTP (80°C, 30s) and HTP (95°C, 30s) on microbial 

deactivation is shown in Table 4.2 

Table 4.2 : Effects of Pasteurisation on Microbiological Properties ofRPJ 

Properties Unpasteurised HTP MTP 

(95°C, 30s) 

Standard Plate Count 6 Not detected 1 

(CFU/ml) (<I) 

Yeast and Mold Not detected {<IO) Not detected Not detected (<10) 

(<10) 
(CFU/ml) 

*Values followed by the same letter within the same row are not significantly different from each
other (p>0.05). All values are reported as mean± standard deviation. 
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Due to its nature as reconstituted juice derived from rapidly pasteurized 

concentrate, the unpasteurised RP J was observed to have a standard plate count of only 6 

CFU/ml. 

As the reconstituted juice had been pasteurized, it was discovered that there was 

zero microbial count for mesophilic aerobic bacteria as well as yeast and mould in HTP­

treated RP J, indicating that they had been effectively inactivated to below detection level. 

This also prove that HTP treatment were successful in achieving the microbiological load 

criterion for food safety. Ma et al., (2019) states that thermal inactivation of 

microorganisms is mostly caused by changes in the membrane structures of the microbes 

as a result of irreversible protein, enzyme denaturation, and intracellular content leakage 

when exposed to high temperatures. However, there is estimated 1 CFU/ml of standard 

plate count in MTP-treated RPJ. This result similar to that reported by Mena et al. (2011) 

which observed microbial counts after treatment were always ,:Sl CFU and this emphasize 

the efficiency of the heat treatment, with the holding time and temperature and were set 

for pasteurization. 

As for HTP, it consumes about 50+2 min while MTP took less time in about 

42+ 1.5 min to complete pasteurization process for 200 mL sample. This meant higher 

energy usage, which may be unnecessary for the juice reconstitution companies, which 

are frequently used by small-scale businesses. 

However, it is crucial to acknowledge that some bacteria and yeast spores may 

have survived pasteurization and are waiting for a favorable environment to grow, so this 
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bioactive compounds as well as consume less heating time and more energy saving 

compared to HTP. 

4.2 CHANGES IN RPJ'S QUALITIES DURING STORAGE AT DIFFERENT 

TEMPERATURE 

This section discusses the results on the qualities changes and microbial growth of 

the pasteurised RPJ during storage. The effects of storage at different temperatures for 

HTP- and MTP-treated juice were reported and discussed for the following changes of 

quality parameters: 

• Color

• Total phenol content (TPC)

• Total anthocyanin content

• Antioxidant activity

• Microbial count (growth)

The storage temperature investigated were 25±2°C (ambient) and 4±1 °C ( chilled). All 

samples were stored in transparent glass bottles. 
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4.2.1 Changes in Color Properties for Pasteurised Juice during Storage at Different 

Temperatures 

Effect on Color 

The color changes were investigated for CIEL (lightness), CIE a (redness), CIE 

b (yellowness), and color changes throughout the storage period in ambient (25±2°C) and 

chilled temperature ( 4±1 °C). 

Effect on CIE L (Lightness) 

The changes of CIEL for both HTP- and MTP-samples were observed for 21 days 

storage at ambient temperature (25+2°C) and chilled temperature ( 4+ 1 °C). Overall, the 

CIE L values decrease for all samples at the end of storage ( day 21 ), yet the values differ 

insignificantly (p=0.347). According to Ramli (2012), the reduction in CIEL was due to 

non-enzymatic browning upon storage which may be resulting from oxidation or 

polymerization of polyphenol that leads to darker juice . 

_, 

Lu 

0 

20.00 

..,_HTP {ambient) ..,_HTP {chiller) 

..,_MTP {ambient) MTP (chiller) 

10.00 -l------+------1---------1 

7 14 21 

Storage time (days) 

Figure 4.1: CIE (L) changes in RPJ at storage of 25±2°C and 4±1 °C 
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Effect on CIE b (Yellowness) 

The changes of CIE b for both HTP- and MTP-treated RPJ during storage at 

ambient temper�ture (25±2°C) and chilled temperature (4±1°C) for 21 days shows no 

significant changes (p>0.05) for all samples. 

On the last day, HTP-treated juice stored at 25±2°C showed greater value in CIE 

b which indicates that it has more increase in yellowness compared to HTP sample at 

4±1 °C. The instance of pigmentation and precipitation during storage at warmer 

temperature aid in increasing the yellow color ofRPJ, resulting in darker and more intense 

color. Also, the oxidation of polyphenol oxidase (PPO) could lead a reaction of o-diphenol 

to o-quinone. The quinone formation undergoes polymerization and gave rise yellow and 

brown coloring (Minatel et al., 2017). This finding was similar to Ans, Dioni & Julia 

(2019), who found that there will be an increase in CIE b values after fruit juice storage. 

In short, it can conclude that lower temperature is more appropriate to store RPJ in order 

to preserve the color of fruit juice . 

Still, the insignificant changes in CIE b values indicates that either MTP-treated 

or HTP-treated juice had no major effect in yellowness which also means there are less 

degradation and compound reaction in the juice. 
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.....,_ HTP (ambient) 

_,._ MTP (ambient) 
-HTP (chiller)

-H-MTP (chiller)

Storage time (days) 

0 7 14 21 
0.0 1""-------t------.J-------.1 

Figure 4.3: CIE b changes in RPJ at storage of 25±2°C and 4±1 °C 

Effect on Color Difference 

The color changes for both HTP- and MTP-treated RPJ during storage at ambient 

temperature (25±2°C) and chilled temperature (4±1 °C) for 21 days showed no significant 

changes (p>0.05). After 21 days, the MTP-sample stored in the ambient storage showed 

the highest color difference value from the initial color on day O (LlE= 1.71). This is 

followed by MTP-sample in chiller (LlE= 1.04), HTP-sample in chiller (LlE= 0.95) and 

lastly, HTP-sample in ambient storage (LlE= 0.40). 

There was an increasing of color difference especially for MTP-treated juice, as 

both samples had the higher changes on day 21 . Throughout the entire storage, MTP­

treated juice stored at 25±1 °C had the higher color changes (3.694) while HTP-treated 

juice stored at 4± 1 °C has the lowest total color changes. The great changes is observed 
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due to the great changes in CIE a and CIE b of MTP samples in ambient temperature. 

Allghourchi & Barzegar (2009) emphasized that higher temperature storage gave greater 

influence on color change of pomegranate juice. 

w 

!:!. 

� 2 
C 

a, 
... 

� 1 
... 

::, 

-e-HTP (ambient) _.,_HTP(chiller) 
-+-MTP (ambient) -C,-MTP (chiller) 

8 Ov---------+-----+-----� 

-1
14 

Storage time (days) 

21 

Figure 4.4: Color changes ([jE) in RPJ at storage of 25±2°C and 4±1 °C 

4.2.2 Changes in Bio active Compounds and Antioxidant Activity of Pasteurised Juice 

During Storage at Different Temperature 

Effect on Total Phenol Content (TPC) 

The changes of total phenolic content (TPC) for both HTP- and MTP-samples 

were observed during storage at ambient temperature (25±2°C) and chilled temperature 

( 4± 1 °C) for 21 days are shown in Figure 4.5. All samples showed decreasing TPC values, 

before increasing again only slightly after day 14. Throughout the storage period, the 

MTP-sample stored in the chiller always had the highest TPC value (837.5+28.59 mg 

GAE/ml), followed by MTP-sample in the ambient storage (825.25+ 19.47 mg GAE/ml), 
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HTP-sample in the chiller (4±1°C) and lastly HTP-sample in the ambient storage 

(25± 2°C). Yet, statistically, the TPC value in MTP-sample in cold storage only showed 

significant difference when compared with HTP-sample in ambient storage ( day 21 ). 

The reduction in TPC may because of degradation and browning of polyphenols 

which took place during storage, as the result of oxidation and polymerization reaction 

(Ameena Ali et al., 2018). According to Minatel et al. (2017), the oxidation of phenolic 

compound led to the production of dark compounds, which also decrease the antioxidant 

capacity in the juice. The oxidation would produce polyphenol oxidase (PPO) and 

peroxidase (POD). The POD enzyme could lead to polyphenol degradation and known for 

its high thermal resistance and high concentration. Thus, the successful inactivation of 

POD could also mean the indirectly inhibit PPO enzymatic activity. 

HTP-samples showed the lowest stability and therefore degraded the most, probably 

due to high-temperature heating that took place previously that caused the reaction 

involving phenols to be more actively. Additionally, the high value of TPC in chiller 

shows that the TPC was less degraded as compared to storage in wanner temperature. 

(Castro-Lopez et al., 2016). There was significant difference in TPC values between all 

samples on day 7 (p= 0.006) and on day 21.(p = 0.008). Meanwhile, no significant 

difference in TPC values for all samples on day 14. 
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Effect on Antioxidant Activity Based on FRAP-Assay 

Figure 4.4 shows the changes in antioxidant activity based on FRAP-assay in HTP­

and MTP-samples during storage at ambient temperature (25±2°C) and chilled 

temperature ( 4± 1 °C) for 21 days. At the end of the storage period, the MTP-sample stored 

in the chiller always had the highest antioxidant activity value (776.63+50.29 

mgAAE/ml), followed by MTP-sample in the ambient storage (720.96+15.51 

mgAAE/ml), HTP-sample in the chiller (712.42+8.5 mgAAE/ml) and lastly HTP-sample 

in the ambient storage (639.13+30.90 mgAAE/ml). Yet, statistically, the value in MTP­

sample in chiller only showed significant difference when compared with HTP-sample in 

ambient storage ( day 21 ). 

All the readings shows increase until day 14 and then gradually decrease until day 

21.). The significant tendency of polyphenols to undergo polymerization processes, where 

the resulting oligomers have greater regions available for charge delocalization, could 

explain the increase in antioxidant activity observed by the FRAP assay in the beginning. 

The FRAP method is based on the concept of antioxidant reduction of the complex ferric 

ion TPTZ. As a result, polymerization of polyphenol increases the area available for 

charger delocalization, which improves the TPTZ reduction reaction. This finding is in 

agreement with Castro-Lopez et al (2016), who reported the decreasing trend in antiradical 

capacity of fruit juice after storage. The following reduction in antioxidant activates 

correlate strongly with the reduction in TPC for all samples (r= 0.922, p=0.000) while 

moderately with the reduction in total anthocyanin (r=0.607, p=0.037). Additionally, 

MTP-treated juice stored in 4± 1 °C has the highest FRAP values at the end may be due to 

less severe degradation of bioactive compound during pasteurization process (80°C) 
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Table 4.4 : The changes of total yeast & mould of pomegranate juice at storage 25±2°C 

or 4±1°C 

Treatment 

HTP (room) 

HTP ( chiller) 

MTP (room) 

MTP (chiller) 

4.2.4 Summary 

Storage days 

0 7 14 21 

Not detected Not detected Not detected Not detected ( <10) 

(<10) (<10) (<10) 

Not detected Not detected Not detected Not detected (<10) 

(<10) (<10) (<10) 

Not detected Not detected Not detected Not detected (<10) 

(<10) (<10) (<10) 

Not detected Not detected Not detected Not detected (<10) 

(<10) (<10) (<10) 

In this study, both thermal treatment (HTP and MTP) samples were stored at 

different temperature storage, ambient temperature (25+2) °C and chilled temperature 

( 4+ 1) °C to compare the effect on color, bioactive compounds, antioxidant activity and 

microbiological qualities. 
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Firstly, both thermal treatments had succeeded inactivate microbial growth in the 

RP J but throughout 21 days storage, HTP- samples that stored at ( 4+ I) °C had nil 

microbial count until the end of storage. The low microbial count may be due to aseptic 

filling which was a vital step after pasteurisation to ensure zero microbial in the juice and 

produce high-quality fresh juice as well as the use of high temperature that manages to 

reduce the microorganism effectively to a safe level. In color changes, it was observed 

that the storage temperature had insignificant changes with HTP-treated juice stored at 

4± I °C has the lowest total color changes. The lower temperature storage gave minimum 

effects on color changes of pomegranate juice. Although only CIE a (redness) had 

significant changes upon different storage temperature, the color changes resulting to no 

significant changes. This indicates that storage temperature did not greatly influenced 

color changes of the juice. For total anthocyanin, the readings were fluctuated which has 

increase at earlier storage but then decrease until the end of storage. As the total 

anthocyanin had significant changes, this indicates that storage temperature gave great 

impact on anthocyanin and anthocyanin is a sensitive compound which crucial to be 

preserve through the storage. 

For total phenol content (TPC), there was significant difference with MTP-treated 

RP J that are stored at cold storage showed higher values at the end of the storage. The 

changes in TPC were caused by the reaction between oxidized polyphenols over storage 

period affect the increment ofpolyphenolic compounds in the RPJ. On the other hand, in 

terms of antioxidant activity, MTP-treated juice stored at 4±1 °C had highest value of 

FRAP. This was resulted by polymerization process by polyphenols, which also enhance 
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5.1.1 Evaluation and Comparison on the Effect of HTP- and MTP-Thermal 

Treatment on RP J's qualities 

The results showed that heat treatment at 95°C for 30 minutes and 80°C for 30 

minutes was adequate to successfully inactivate microbial count to beneath detection 

levels in both HTP and MTP, with MTP talcing less time (-16 percent) to complete 

pasteurization for the 200mL sample than HTP. The findings shows that MTP can 

successfully inactivate microbial populations and has a pasteurization effect equal to HTP. 

As a result, MTP is recommended for usage since it requires less energy and takes less 

time to heat, resulting in less avoidable energy waste in juice reconstitution companies, 

which is common in small businesses. Furthermore, there was no significant difference in 

color changes between the HTP- and MTP- thennal treatments. In terms of antioxidant 

activity and bioactive chemical extractability, both treatments also had insignificant 

changes in TPC and FRAP values. Still, MTP produced better results in total anthocyanin 

in the juice as the degradation is lower, which may be due to less heat treatment. 

Nevertheless, it's important to keep in mind that some bacteria and yeast spores may 

have survived pasteurization and are waiting for the right conditions to flourish during 

storage. Hence, the second part of this project performs the analysis of the quality and 

microbial growth of the pasteurized samples during storage 
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5.1.2 Evaluation and Comparison on the Effect of Ambient and Cold Storage 

Temperatures on RPJ's qualities 

In general, the HTP-thennal treatment has a greater degradation impact on RP J's 

physicochemical and antioxidant properties than the MTP-thennal treatment. In terms of 

bioactive compounds, HTP-samples stored in ambient storage had the lowest total 

anthocyanins and antioxidant capacity. Despite the degradation of the bioactive 

compounds, only HTP- samples that stored at (4+1) °Chad nil microbial count at the end 

of storage. The low microbial count may be due the use of high temperature that manages 

to reduce the microorganism effectively to a safe level while the cold temperature has 

impeded the growth of microorganism during storage. 

In color changes, it was observed that the storage temperature had insignificant 

changes with HTP-treated juice stored at 4±1 °C has the lowest total color changes. The 

lower temperature storage gave minimum effects on color changes of pomegranate juice. 

This indicates that storage temperature did not greatly influenced color changes of the 

RPJ. For t�tal anthocyanin, the readings were fluctuated which has increased at earlier 

storage but then decreased until the end of storage. As the total anthocyanin had significant 

changes, this indicates that storage temperature gave substantial impact on anthocyanin. 

For total phenol content (TPC) and antioxidant activity, the MTP-treated RPJ that 

are stored at cold storage showed highest values at the end of the storage. The changes in 

TPC were caused by the reaction between oxidized polyphenols over storage period and 

also, due to polymerization process by polyphenols, which also enhance the antioxidant 

reduction reaction. 
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antioxidant capacity analysis ofRPJ samples were done in 7-day-interval with 4 readings 

obtained. 

5.4 FUTURE WORK RECOMMENDATION 

Future research is required to detennine the exact shelf life for RPJ treated at 80°C 

for 30 seconds with an emphasis on the total plate count and total yeast and mold count 

during the storage period. This is essential for estimating the RPJ expiry date because no 

preservatives are used. 

Moreover, as society has become more concerned about daily healthy food intake, 

it is also encouraging to learn more about the effect of heat treatment and storage on the 

qualitative features of Vitamin C, reducing sugars, and minerals. As a result, more study 

is necessary to support up the results and persuade society. 

Also, a study related to comparison of HTP, and ultra-high pasteurization (UHT) 

can be done as temperature was proven as crucial parameter to ensure nil microbial count. 

However, high temperature may also lead to degradation of bioactive compound and 

antioxidant activities. Thus, an analysis can be done to investigate the effect of UHT to 

color, bioactive compound and antioxidant activities in reconstituted pomegranate juice 

(RPJ) and the findings could be compared to the result ofHTP samples. The finding also 

can determine the suitability of UHT thennal treatment on RPJ as zero microbial count 

can be achieved in terms of food safety without compromise the nutritional value in 

reconstituted pomegranate juice. 
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