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ABSTRACT: Guava (Psidum guajava L.) is an important subtropical fruit. It has a unique quince- and 
banana-like odor, and it is considered as excellent source of vitamin C. Like many fruits guava is produced 
seasonally, therefore, it is processed into puree during the season which is usually stored frozen, then, it is 
supplied to food companies for the production of many commodities such as jam, nectar and beverages, fruit 
blends. However, the frozen puree undergoes flavor and color deterioration during storage period. Thus, this 
work focuses on studying the effects of pre-freezing treatments and freezing storage periods on some physical 
and chemical properties of the frozen puree. Pre-freezing treatments include; i) pasteurization (85◦C for 2 
minutes), ii) pH modification, iii) EDTA addition, iv) EDTA plus Pasteurization, and v) Sucrose addition 
(30&45%). The obtained results indicated that pasteurization was the best treatment in maintaining the natural 
quality indices especially vitamin C retention and color stability (best lightness). Therefore, addition of EDTA 
in combination with enough pasteurization process was recommended to maintain the quality attributes of 
frozen guava puree during storage until consumed or processed into other products. 

INTRODUCTION 
Guava (Psidium guajava Linn) is an important fruit originated from tropical America and 
spread to all tropical countries (Brasil et al., 1995). Guava fruits have a characteristic odor 
and are eaten fresh or cooked, but they are principally used for the preparation of puree, jam, 
jellies, pastes and other similar products (EL-Zoghbi et al., 1992). 

Chemical composition and quality attributes of the fruits are among the major factors 
that affect overall acceptability of any prepared product. EL-Zorkani (1968) assayed vitamin 
C, sugars and acidity in guava fruits. Results obtained indicated that guava fruits contained 
26.4 mg/100g vitamin C, 4.21% reducing sugar, 1.53% sucrose, 5.74% total sugars and 
0.42% acidity as citric acid. However, other values were reported. Shanker (1976) found that 
the total acidity in the examined varieties ranged from 0.22 to 0.28%. Jawaheer et al. (2003) 
stated that ascorbic acid content ranged between 20.1 and 95.4 mg /100g. Higher values of 
the vitamin (more than 500 mg/100 g) were also reported (Lakshminaryana and Moreno-
Rivera, 1976; Ramma et al., 2003). The average total dietary fiber contents of guava as 
assessed using lyophilized and non-lyophilized samples were 10.50 ± 0.97 and 10.53 ± 
0.88%, respectively as reported by Barbosa-Guerra et al, (2004).  
 Guava puree is processed by processing plants and then frozen until supplied to the 
food company for manufacturing into various juice blends, but the frozen puree undergoes 
flavor and color deterioration during storage period. Brasil et al. (1995) studied the physical-
chemical changes during extraction of guava puree. At zero time of the experiment the 
chemical composition of guava pulp was 13.8 total soluble solids (˚Brix), 70.0 mg/100g 
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ascorbic acid, 0.61g/100g titratable acidity, 4.0 pH and 35.0 cps (viscosity). Asenjo et al 
(1968) and Menzel (1985) claimed that the degradation of ascorbic acid during storage may 
be responsible and is related to the browning of guava puree. Chyau et al. (1992) 
investigated the effects of heating and frozen storage conditions on quality of guava puree 
prepared from fully ripe guavas. Heated (88˚C, 24 seconds) guava showed changes in color 
and flavor compared with unheated samples. The pH, titratable acidity and color of guava 
puree changed continuously during storage at 0˚C. Changes in heated samples were less than 
unheated samples during storage at 0 and -10˚C. Both samples were stable when stored at -
20˚C. Organic acid and ascorbic acid levels in all samples gradually decreased during 
storage, with the exception of the heated sample stored at -20˚C. The authors concluded that 
heat treatment had a positive effect on quality of guava puree stored at 0 or –10˚C. 

Yen and Song (1998) studied the composition and characteristics of cloud in guava 
puree prepared at various heating temperatures [60-62 or 88-90°C for 30 s].  The cloud 
content in guava puree was initially 0.1% and increased greatly with increased heating 
temperature due to polymerization of components (i.e. pectin and protein) in the puree. 
Ahmad et al. (2000) examined effects of cane sugar addition at 5, 7.5 or 10% (weight basis) 
on shelf life of guava pulps, in term of chemical composition, ascorbic acid retention and 
sensory properties during storage at room temperature (11-25˚C) for up to 3 months. 
Samples containing 5% sugar rated best for color and flavor and showed improved ascorbic 
acid retention and overall acceptability compared with the higher level of sugar addition. 
Also, during storage TSS% and titratable acidity increased in all samples, whereas pH 
decreased. Harsimrat and Dhawan (2003) investigated effects of storage temperature of 
guava pulp on the quality of ready-to-serve guava beverage and found that highest sensory 
scores were obtained for beverages made from pulp preserved with 0.07% potassium 
metabisulphite and stored at freezing temperature (-18 to -20°C), followed by pulp preserved 
with 0.1% potassium metabisulphite and stored at 2-5°C. 

This work aimed at studying the effects of pre-freezing treatments and freezing 
storage periods on some physical and chemical characteristics of guava puree. 

MATERIALS AND METHODS 
Materials 

Guava (Psidium guajava L.) fruits, Banaty variety, in a ripe stage were obtained 
from certain farms in Domietta governorate during 2002 season. All chemicals used in this 
study were of Analysis grade. 
Methods 
Preparation of guava puree 

About 140 kg of guava fruits were thoroughly washed by tap water to remove 
adhering dirt. Then they were dried in air and cut into small parts and blended using a 
blender for 2 minutes using a Moulinex blender. The homogenate was strained by a stainless 
steel strainer to separate seeds and stored at 4 ºC for the next step. 
Treatments 

The prepared guava puree was divided into eight samples: 
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1-Control sample: The puree was untreated and taken as a control. 
2-Pasteurized puree sample: The puree was pasteurized at 85ºC for 2 minutes and then 

cooled quickly to 30ºC by cooled water at 4ºC. 
3-Modified pH puree sample: The pH of puree was adjusted to pH 4 by adding citric acid. 
4-Modified pH and pasteurized puree sample: The pH of this portion was adjusted to pH 

4.0 and then pasteurized as described above. 
5-EDTA treated puree sample: To this portion 150 ppm of EDTA (Ethylene Diamine 

Tetra acetic acid) was added to the puree to act as an antioxidant of vitamin C. 
6-EDTA treated and pasteurized puree sample: To the puree 150 ppm was added then 

pasteurized as mentioned before. 
7 and 8- TSS modified samples: In this treatment sucrose was added to reach 30 and 45 

%TSS. 
 Samples were immediately packaged in polyethylene pages and stored at –18ºC for 
8 months. During this storage period samples were analyzed at 0, 1, 2, 4 and 8 months. 
Proximate Analysis 
 Insoluble solids, total soluble solids (TSS), free amino nitrogen, pH, total titratable 
acidity and ascorbic acid contents of the fruit and drink samples were determined according 
to the methods of the AOAC (1990).  The total soluble solids content was measured using 
Abbe refractometer at 20ºC. 
Alcohol Insoluble Solids (AIS) 
 The method described by (Askar and Treptow, 1993) in which the precipitated 
residues in hot 80% ethanol were dried and weighed.                  
Color Index 
 Color index of all samples was determined by the method of meydov et al. (1977) as 
follows: the juice was centrifuged at 2000 rpm for 20 min. to precipitate the substances 
causing turbidity. The supernatant was then diluted with 95% ethyl alcohol (1:1) and filtered 
through a Whatman No. 42 filter paper to obtain a fully clarified extract. The absorbance of 
light of the extract was measured at a wave length of 420 nm. The blank was consisted of 
equal volumes of ethyl alcohol and distilled water. 
Color Assessment 
 Color attributes (L, a and b) were evaluated using a Minolta color Reader CR-10, 
Minolta Co. Ltd., Japan.). The L* value is a useful indicator of darkening during storage, 
either from oxidative browning reactions or increasing pigment concentrations .The a* value 
is a measure of redness. The b* value is highly correlated with carotenoids concentration in 
guava. The Hº is an angle in a color wheel 360, with 0, 90, 180, and 270 representing the 
hues red- purple, yellow, bluish- green and blue, respectively, while chroma is the intensity 
or purity of the hue. Together, L*, Hº and chroma give an accurate description of the color 
of a sample. 
Statistical Analysis 
 Analysis of variance (ANOVA) of the main effects and LSD values with a 
significance level of 5% were obtained using CoStat Statistical Software (CoHort Software, 
1996). 
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RESULTS AND DISCUSSION 
 
Effect of Pre-freezing Treatments and Frozen Storage on Chemical Composition 
Insoluble Solids 

The insoluble solids were calculated as the difference between the total soluble solids 
and the total solids determined by drying. As shown in Table 1, at zero time a slight increase 
was observed in the insoluble solids of treated samples as compared to the control, except 
the TSS modified samples which contained a lower amount due to the dilution effect of 
added sugars on pulp content. 

During storage of the frozen puree, a slight decrease in the insoluble solids was 
revealed in all treatments except in TSS modified (45%) sample which maintained its 
content over the entire storage period. The decrease in the insoluble solids of guava puree is 
probably due to the hydrolysis of polysaccharides by the residual enzyme activities in the 
samples. The presented results agree with the findings of El-Zoghby et al., (1992) who found 
that enzyme activity resulted in a decrease of the alcohol insoluble solids (AIS) in guava 
purees having in mind that the AIS constitute an important part of the insoluble solids. 

Table 1. Effect of pre-freezing treatments on insoluble solids (%) of guava puree 
during frozen storage at –18ºC. 

Treatment * Insoluble solids after storage period (month)
0 1 2 4 8

** Mean 

Control puree 5.04 5.04 5.04 4.84 4.84 4.95e

Pasteurized 5.24 5.24 5.24 5.24 5.04 5.19c

pH modified 5.26 5.26 5.26 5.26 5.06 5.21c

pH modified and pasteurized 5.63 5.63 5.63 5.63 5.43 5.58a

EDTA treated 5.10 5.10 5.10 4.90 4.90 5.07d

EDTA treated and pasteurized 5.45 5.45 5.45 5.25 5.25 5.36b

TSS modified (30%) 3.71 3.71 3.71 3.51 3.51 3.62f

TSS modified (45%) 2.61 2.61 2.61 2.61 2.61 2.61g

* Means of triplicates. 
** Means of treatments by Duncan's multiple range test, P≤0.05
a-g Means having different letters are significantly different at P≤0.05.

Total Soluble Solids (TSS) 
Table (2) shows that the TSS of guava puree did not vary among the studied 

treatments except the TSS modified treatment (45%). However, significant (p≤0.05)
variations were revealed among the treated stored samples as seen for the mean value of 
TSS. These results are in agreement with those of Pandes et al. (1993).
Free Amino Nitrogen 

The effect of studied treatments on free amino nitrogen (FAN) at zero time varied 
according to the treatment (Table 3). Due to the dilution of pulp by adding sugar. TSS 
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modified sample showed a decrease in FAN. The EDTA treated purees showed an increase 
in FAN, but the content of the FAN in the pasteurized samples was unchanged. 

During storage, however, the pasteurized puree treatments (pH modified pasteurized 
puree, EDTA treated pasteurized puree and pasteurized puree) were the best in lowering the 
rate of increase. This treatment retarded the formation of FAN. This may be due to 
pasteurization effect, especially in combination with pH modification or EDTA creating an 
unsuitable medium for protein decomposition that produced FAN. Other treatments, 
however, showed an increase in FAN, but it is still lower than that of control sample which 
showed the highest rate of increase followed by TSS modified sample. 
 
Table 2. Effect of pre-freezing treatments on total soluble solids (TSS, ºBrix) of guava 

puree during frozen storage at –18ºC. 
Treatment * TSS after storage period (month) 

0 1 2 4 8
** Mean 

Control puree 8.0 8.0 8.0 8.2 8.2 7.97e

Pasteurized 8.2 8.2 8.2 8.2 8.4 8.25c

pH modified 7.8 7.8 7.8 7.8 8.0 7.82f

pH modified and pasteurized 8.0 8.0 8.0 8.0 8.0 8.04de 
EDTA treated 7.8 7.8 8.0 8.0 8.2 7.94e

EDTA treated and pasteurized 8.0 8.0 8.0 8.2 8.2 8.09d

TSS modified (30%) 30.4 30.4 30.4 30.6 30.6 30.48b

TSS modified (45%) 46.4 46.6 46.6 46.6 46.6 46.58a

* Means of triplicates. 
** Means of treatments by Duncan's multiple range test, P≤0.05 
a-f Means having different letters are significantly different at P≤0.05. 
 

Table 3. Effect of pre-freezing treatments on free amino nitrogen (mg/100g) of guava 
puree during frozen storage at –18ºC. 

Treatment * Free amino nitrogen after storage period (month)
0 1 2 4 8

** Mean 

Control puree 40.85 40.88 40.91 40.94 40.97 40.88b

Pasteurized 37.80 37.80 37.80 37.81 37.83 37.80d

pH modified 40.26 40.27 40.28 40.29 40.32 40.28c

pH modified and pasteurized 40.28 40.28 40.29 40.29 40.30 40.28c

EDTA treated 42.76 42.77 42.79 42.79 42.81 42.84a

EDTA treated and pasteurized 42.78 42.78 42.79 42.79 42.81 42.81a

TSS modified (30%) 35.01 35.02 35.03 35.05 35.07 34.92e

TSS modified (45%) 30.40 30.40 30.42 30.42 30.45 30.41f

* Means of triplicates. 
** Means of treatments by Duncan's multiple range test, P≤0.05 
a-f Means having different letters are significantly different at P≤0.05. 
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pH Value 
As shown in Table 4, at zero time slight changes in pH value was observed. In pH 

modified and pH modified pasteurized samples, higher decreases were recorded. During 
storage, however pH modified pasteurized puree showed the least decrease in pH followed 
by the control sample. Also, all treatments showed higher decreases in pH compared to the 
control sample. This effect may due to native pectic enzymes in pulp which released free 
carboxylic groups during storage. These results disagree with those of Chan and Cavaletto 
(1982) who studied the changes in aseptically guava puree during storage at 24-31ºC and 
found no significant changes in pH during storage for 6 months. 
 
Table 4. Effect of pre-freezing treatments on pH of guava puree during frozen storage 

at –18ºC. 
Treatment * pH after storage period (month) 

0 1 2 4 8
** Mean 

Control puree 4.70 4.68 4.67 4.64 4.61 4.66c

Pasteurized 4.73 4.68 4.64 4.56 4.44 3.97d

pH modified 4.00 3.96 3.94 3.88 3.78 4.00d

pH modified and pasteurized 4.00 3.97 3.93 3.88 3.93 4.60c

EDTA treated 4.69 4.65 4.60 4.54 4.43 4.58c 
EDTA treated and pasteurized 4.76 4.72 4.67 4.60 4.49 4.64bc 
TSS modified (30%) 4.84 4.79 4.74 4.66 4.65 4.73b

TSS modified (45%) 5.09 5.02 4.94 4.82 4.65 4.90a

* Means of triplicates. 
** Mean of treatments by Duncan's multiple range test, P≤0.05 
a-d Means having different letters are significantly different at P≤0.05. 

 
Acidity 

From the data presented in Table 5, the acidity of guava puree before storage varied 
according to treatment. While, acidity slightly increased in all treated samples, a noticeable 
decrease was shown in TSS modified samples. During storage, an increase (10-10.7%) was 
observed in the pasteurized puree. Also, acidity remarkably increased in the control and in 
TSS modified samples. This is due to the oxidation of sugar into sugar acids during 
storage. Pectic enzyme activity in the unheated samples may contribute to such increase. 
These results are similar to those of Baramanray et al. (1995) who evaluated guava 
(Psidium guajava) hybrids for making nectar and found that during storage there was an 
increase in titratable acidity. 
Vitamin C 
 It was observed from the data shown in Table 6 that at zero time pH modified and 
EDTA treated puree were the best treatments after the control sample. TSS modified 
samples were the worst treatments especially when sugar concentration increased.  
 During storage, ascorbic acid levels in all samples were gradually decreased. These 
findings agree with those of Yen et al. (1994) who studied the effects of heating process 
and freezing storage periods on changes in quality of guava puree and found that ascorbic 
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acid levels gradually decreased during storage at -20ºC for 6 months. The pasteurized 
samples, pH modified with or without pasteurization and EDTA treated puree samples 
were better compared to the untreated puree. The protection effect of EDTA may be due to 
its chelating effect preventing vitamin C oxidation, but this explanation is objected by 
Wang and Qin (2000) who studied the effects of natural antioxidants on vitamin C content 
in processed strawberries and found that addition of EDTA with 0.030% to puree of 
strawberries during processing (held for 60 min.) had no protection effect towards vitamin 
C.  
 
Table 5. Effect of pre-freezing treatments on acidity (as citric acid,%) of guava puree 

during frozen storage at –18ºC. 
Treatment * Acidity after storage period (month) 

0 1 2 4 8
** Mean 

Control puree 0.23 0.23 0.24 0.25 0.28 0.244 e 
Pasteurized 0.28 0..28 o.28 o.29 o.31 0.280 d 
pH modified 0.29 0.30 0.30 0.31 0.33 0.302 b 
pH modified and pasteurized 0.30 0.31 0.31 0.32 0.33 0.310 a 
EDTA treated 0.28 0.29 0.30 0.32 0.34 0.290 c 
EDTA treated and pasteurized 0.28 0.28 0.29 0.30 0.32 0.302 b 
TSS modified (30%) 0.19 0.20 0.20 0.22 0.24 0.206 f 
TSS modified (45%) 0.16 0.16 0.16 0.18 0.23 0.175g

* Means of triplicates. 
** Means of treatments by Duncan's multiple range test, P≤0.05 
a-g Means having different letters are significantly different at P≤0.05. 

 

Table 6. Effect of pre-freezing treatments on vitamin C (mg/100g) of guava puree 
during frozen storage at –18ºC. 

Treatment * Vitamin C after storage period, (month) 
0 1 2 4 8

** Mean

Control puree 80 68.2 56.4 45.5 11.4 58.9 a 
Pasteurized 65 59.2 53.3 44.6 33.0 51.0 bc 
pH modified 76 68.5 57.1 45.7 32.8 56.0 ab 
pH modified and pasteurized 62 56.4 50.8 32.8 28.0 46.0 c 
EDTA treated 74 64.5 55.0 31.8 29.8 51.1 bc 
EDTA treated and pasteurized 58 53.0 48.1 37.9 22.8 43.9 c 
TSS modified (30%) 19 18.7 18.4 17.7 16.8 18.1 d 
TSS modified (45%) 18 15.4 13.2 4.5 3.5 10.9e

* Means of triplicates. 
** Means of treatments by Duncan's multiple range test, P≤0.05 
a-d Means having different letters are significantly different at P≤0.05. 
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Alcohol Insoluble Solids (AIS) 
Alcohol insoluble solids (AIS) contain certain polysaccharides like pectin substances 

which are very important to the quality of guava products. As shown in Table 7 heat 
treatments that included heat slightly decreased the AIS at zero time, while non-heated 
treatments showed no change in AIS. However, during storage, the AIS were decreased in 
all samples. It may be due to the effect of native enzyme activities in the pulp. pH modified 
puree showed the highest decrease followed by the control sample. EDTA treated puree 
showed the least decrease. Similar results were reported by El-Zoghbi et al. (1992) who 
studied the influence of enzyme treatment on properties of guava purees and reported that 
enzyme activity resulted in a decrease of the alcohol insoluble solids (AIS) in guava purees. 
Similar findings were reported by Massiot et al. (1992) in carrot tissues. 
 
Table 7. Effect of pre-freezing treatments on alcohol insoluble solids (%) of 

guava puree during frozen storage at –18ºC. 
Treatment * Alcohol insoluble solids after storage 

period,  (month) 
0 1 2 4 8

** Mean

Control puree 2.67 2.65 2.63 2.58 2.52 2.61 b 
Pasteurized 2.41 2.38 2.38 2.36 2.32 2.37 d 
pH modified 2.67 2.64 2.62 2.56 2.48 2.59 b 
pH modified and pasteurized 2.32 2.27 2.27 2.24 2.20 2.26 e 
EDTA treated 2.67 2.66 2.65 2.61 2.57 2.62 a 
EDTA treated and pasteurized 2.46 2.44 2.43 2.41 2.38 2.42 c 
TSS modified (30%) 1.85 1.83 1.82 1.79 1.75 1.80 f 
TSS modified (45%) 1.31 1.31 1.30 1.29 1.27 1.29g

* Means of triplicates. 
** Means of treatments by Duncan's multiple range test, P≤0.05 
a-g Means having different letters are significantly different at P≤0.05. 

 
Color Index 

It was observed from the data in Table 8 that EDTA puree treatment gave the highest 
effect in protecting the color from browning after control treatment. The pH modified puree 
came in the second order while the rest treatments showed higher increment in browning. It 
is well known that thermal processing contributes to a large extent in color darkening. 

During storage, EDTA with or without pasteurization- treated puree showed lower 
color index as compared to other treatments. It may be due to the ability of EDTA to chelate 
metals thus inhibiting oxidation, especially vitamin C. The degradation of the latter may be 
responsible for browning of guava puree. This explanation agrees with the results of Chan 
and Caveletto (1982). They reported that ascorbic acid loss was found to be accompanied 
with browning. Similar results were obtained by Baramanray et al (1995) who evaluated 
guava (Psidium guajava) hybrids for making nectar and found a linear increase in browning 
during storage. 
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Table 8. Effect of pre-freezing treatments on color index (browning, A 420 nm) of guava 
puree during frozen storage at –18ºC. 

Treatment * Color index (browning)  after storage 
period (month) 

0 1 2 4 8

** Mean

Control puree 0.024 0.027 0.031 0.038 0.047 0.033 f 
Pasteurized 0.036 0.037 0.039 0.042 0.046 0.040 c 
pH modified 0.027 0.029 0.031 0.036 0.042 0.033 g 
pH modified and pasteurized 0.034 0.035 0.037 0.040 0.045 0.038 d 
EDTA treated 0.026 0.027 0.028 0.031 0.034 0.029 h 
EDTA treated and pasteurized 0.031 0.032 0.034 0.037 0.041 0.035 e 
TSS modified (30%) 0.045 0.047 0.050 0.055 0.062 0.051 b 
TSS modified (45%) 0.052 0.053 0.056 0.060 0.065 0.057 a 

* Means of triplicates. 
** Mean of treatments by Duncan's multiple range test, P≤0.05 
a-h Means having different letters are significantly different at P≤0.05. 

 
Hunter L, a and b Values 
L value 

As indicated in Table 9, the lightness value (L) decreased in all treatments as 
compared to the control sample at zero time. The addition of sugar showed the highest 
decrease. However, during the 8 months of storage, pasteurized puree and pH modified 
pasteurized puree samples gave the lowest rate of lightness decrease. These results are in 
accordance with that of color index, formol number and vitamin C content which showed 
the lowest changes during storage in the thermally treated puree. Similar results were 
reported by Kalra et al. (1991) who studied the quality evaluation of some market fruit 
drinks and reported that the decrease in Hunter's L value during storage was greater in 
market drinks than in laboratory prepared drinks. 

Table 9. Effect of pre-freezing treatments on color (L value) of guava puree during 
frozen storage at –18ºC 

Treatment * L value after storage period (month) 
0 1 2 4 8

** Mean  

Control puree 60.8 56.9 56.6 56.1 55.1 57.18 d 
Pasteurized 59.1 59.2 59.5 58.7 58.0 58.87 c 
pH modified 58.0 57.6 57.0 57.0 56.8 56.60 e 
pH modified and pasteurized 60.6 60.3 60.2 59.9 59.4 60.05 a 
EDTA treated 60.4 60.1 59.1 58.3 57.4 59.16 b 
EDTA treated and pasteurized 60.2 59.6 59.3 58.3 58.2 59.20 b 
TSS modified (30%) 47.7 47.2 46.8 45.8 45.0 46.54 f 
TSS modified (45%) 42.7 41.9 41.0 41.0 39.5 41.27g

* Means of triplicates. 
** Mean  of treatments by Duncan's multiple range test, P≤0.05 
a-g Means having different letters are significantly different at P≤0.05. 
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a value 
Positive (a) value is a measurement of red pigment to green pigment (180) degree 

which is a negative value. It is clear from the data in Table 10 that the control sample at 
zero time tended to give green color. The addition of citric acid or sugar increased the 
green color slightly, while the addition of EDTA made pulp tended to be red in color. 
Moreover thermal treatments gave a positive a values and the pulp tended to be red in 
color. This is due to browning enhancement by heating and the results are consistent with 
the color index in Table 6. During storage a slight increase was observed in all treatments 
in a value. These results agree with those of Yen and Lin (1996). 

 

Table (10): Effect of pre-freezing treatments on color (a value) of guava puree during 
frozen storage at –18ºC 

Treatment * a value after storage period (month) 
0 1 2 4 8

** Mean

Control puree - 0.2 0.0 0.2 0.4 1.1 0.30 b 
Pasteurized 0.4 0.5 0.7 1.0 1.5 0.85 a 
pH modified -1.2 0.1 1.4 0.6 1.4 0.36 b 
pH modified and pasteurized 0.4 0.6 0.8 1.0 1.4 0.82 a 
EDTA treated 0.2 0.4 0.6 1.1 1.9 0.84 a 
EDTA treated and pasteurized 0.8 0.7 0.9 1.5 1.1 0.90 a 
TSS modified (30%) -0.9 -0.5 0.03 0.3 0.4 0.16 c 
TSS modified (45%) -0.9 0.0 0.1 0.3 0.5 0.12c

* Means of triplicates. 
** Means of treatments by Duncan's multiple range test, P≤0.05 
a-c Means having different letters are significantly different at P≤0.05. 

 

b value 
It is clear from the data in Table 11 that the pH modified puree at zero time was the 

best treatment followed by the pasteurized puree. Addition of sugar decreased b value. In all 
other treatments b value was increased as a result of browning reactions.  

During storage, pasteurized puree showed the best yellow color due to the effect of 
temperature in preventing changes in phenolic compounds which are responsible for yellow 
color. TSS modification led to a negative b value during storage i.e. a blue color. This effect 
was clearer in the drink made from this pulp (Ibrahim, 2006). 

Statistical analysis of the mean values of tested variables shown in the presented 
Tables may give better assessment of the overall effects of the studied treatments. In this 
respect, significant (p≤0.05) variations of the studied quality parameters were revealed 
among the investigated treatments. 
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Table 11. Effect of pre-freezing treatments on color (b value) of guava puree during 
frozen storage at –18ºC. 

Treatment * b value after storage period (month) 
0 1 2 4 8

** Mean 

Control puree 11.5 11.9 12.6 13.5 15.5 13.0 a 
Pasteurized 11.2 11.7 12.3 12.3 12.5 12.0 ab 
pH modified 9.8 10.4 11.5 12.6 12.8 11.4 b 
pH modified and pasteurized 12.5 13.2 13.3 13.7 14.0 13.3 a 
EDTA treated 11.9 12.2 12.5 13.1 14.4 12.8 a 
EDTA treated and pasteurized 12.2 13.1 13.5 13.7 14.2 13.4a

TSS modified (30%) 7.6 7.4 7.4 7.3 7.2 7.4 c 
TSS modified (45%) 6.4 6.0 5.8 5.4 4.6 5.6 cd 

* Means of triplicates. 
** Means of treatments by Duncan's multiple range test, P≤0.05 
a-d Means having different letters are significantly different at P≤0.05. 

 

CONCLUSIONS 
 

The obtained results proved that the pasteurized puree can be regarded the best since 
it maintained natural guava puree quality indices. Heat treatment led to a moderate decrease 
in acidity, highest retention of vitamin C and the best color stability. EDTA addition and pH 
modification with pasteurization gave good results i.e. they maintained guava puree quality 
parameters during storage, such as color index, vitamin retention, and color attributes. On 
the contrary TSS modified purees gave the worst results followed by the pH modified puree 
and the EDTA treated puree. More studies are needed to verify impurities in added sugars 
which affect fruit puree and juices quality during storage. 
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