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Abstract 
Fruit juices deteriorate gradually during storage because of chemical reactions, 
oxidative losses and shifts in acidity. These changes are often more pronounced in 
blended beverages, where the mixture of fruit components can accelerate 
instability. In this study, the influence of sodium benzoate (SB) and potassium 
metabisulphite (KMS) on the quality of an apple–pear juice blend was examined 
over 90 days of ambient storage. Seven preservative treatments were prepared, 
including a control without additives and several combinations of SB and KMS. 
Periodic analyses were carried out for pH, total soluble solids (TSS), titratable 
acidity, sugar–acid ratio, ascorbic acid and reducing sugar fractions. All samples 
showed progressive changes during storage, but the extent varied with preservative 
level. Blends containing both SB and KMS resisted quality losses more effectively 
than single-preservative treatments. In particular, the formulation with 0.04% SB 
and 0.06% KMS maintained pH, vitamin C and sugar balance better than the 
other treatments. Although the study relied on single measurements at each 
interval, the overall pattern supports the use of combined preservatives for 
stabilizing apple–pear juice blends during unrefrigerated storage. 
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1. INTRODUCTION 
Fruit juices, whether single-fruit or blended, rarely 
remain chemically static once they are packed and 
placed on a shelf. Anyone familiar with juice 
processing knows how quickly colour, sharpness and 
even aroma can shift, particularly when products sit 
at room temperature for long periods. Apple–pear 
blends behave in much the same way. Although the 
two fruits complement one another well in terms of 
flavour and nutritional value, the combination also 
brings together a mix of organic acids, sugars and 
phenolic compounds that tend to react slowly but 
steadily during storage. Over time, these reactions—
especially those linked to oxidation—can alter the 
character of the juice quite noticeably. 
Because of these tendencies, processors often turn to 
chemical preservatives when heat treatment alone 
does not offer enough protection. Sodium benzoate 
(SB) and potassium metabisulphite (KMS) are among 
the most common options in this context. Both have 
been used for decades, yet their actions are not 
identical. Benzoate relies heavily on acidic conditions 
to suppress microbial growth, while KMS behaves 
differently; it releases sulphur dioxide, which has a 
useful habit of interfering with oxidative reactions 
and slowing the loss of sensitive nutrients such as 
vitamin C. In practical terms, this means that a juice 
containing sulphites may hold its colour and 
nutritional profile for a longer period. 
Although these preservatives are well documented in 
studies on mango, guava and citrus juices, blended 
beverages often respond differently. A mixture of 
apple and pear, for instance, does not always act like 
either fruit on its own. Its buffering capacity, 
phenolic makeup and natural sweetness–acidity 
balance can shift how preservatives perform. 
Moreover, food regulations place clear limits on 
allowable levels of benzoates and sulphites. These 
regulations leave processors looking for 
combinations that fall within permissible ranges but 
still provide enough protection to avoid rapid quality 
loss. 
With these considerations in mind, the present study 
set out to observe how several ratios of SB and KMS 
influenced the shelf behaviour of an apple–pear juice 
blend stored at room temperature for 90 days. The 
work focused on parameters that tend to signal early 
quality changes—pH, titratable acidity, soluble solids, 

vitamin C and reducing sugar levels. Although the 
study design relied on single measurements at each 
interval (as is common in preliminary product-
development work), these indicators still provide a 
clear sense of how each preservative treatment 
shaped the product during storage. What follows is 
an account of the patterns that emerged.  
 
2. Materials and Methods 
2.1. Juice Preparation 
Ripe apples and pears of uniform quality were 
selected, washed thoroughly and peeled manually. 
The fruits were pulped using a mechanical extractor, 
and the resulting juices were passed through a fine 
muslin cloth to remove coarse particles. To prepare 
the apple–pear blend, 100 mL of apple juice was 
mixed with 25 mL of pear juice. Distilled water (125 
mL) and 35 g of sucrose were incorporated to obtain 
a beverage with approximately 14 °Brix. All 
processing steps were carried out under hygienic 
conditions to prevent contamination before 
preservative addition. 
2.2. Preservative Treatments 
Preservative treatments were formulated to evaluate 
the effects of sodium benzoate (SB) and potassium 
metabisulphite (KMS), individually and in 
combination. The treatment structure was as follows: 
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  Table 1.  
Treatment Sodium Benzoate (%) Potassium Metabisulphite (%) 

T1 0.00 0.00 

T2 0.10 0.00 

T3 0.00 0.10 

T4 0.08 0.02 

T5 0.06 0.04 

T6 0.04 0.06 

T7 0.02 0.08 

 
Preservatives were dissolved directly into the juice 
blend and stirred until uniformly distributed. 
Samples were filled into sterilized glass bottles, sealed 
immediately and labelled clearly with treatment code 
and storage date. 
 
2.3. Storage and Sampling 
All bottles were stored at ambient laboratory 
conditions (25–30 °C) away from direct light. 
Analyses were carried out on day 0 and then every 15  
days up to 90 days. At each sampling interval, one 
bottle from each treatment group was opened and 
analyzed for physicochemical characteristics. 
 
2.4. Analytical Procedures 
All determinations were performed using standard 
analytical protocols recommended for fruit juice 
evaluation. pH was measured using a digital pH 
meter calibrated at pH 4.0 and 7.0. Total Soluble 
Solids (TSS) were determined with a hand 
refractometer at 20 °C and expressed in °Brix. 
Titratable Acidity was measured by titration with 
standard NaOH solution using phenolphthalein as 
indicator and expressed as percent citric acid. 
Sugar/Acid Ratio were calculated by dividing TSS by 
titratable acidity. Ascorbic Acid were quantified 
using a redox titration method based on dye 
reduction. Reducing and Non-Reducing Sugars were 
determined using AOAC approved volumetric 
techniques. 
All reagents used were of analytical grade and 
equipment was rinsed and standardized before each 
use to ensure accuracy. 
 

 
All reagents used were of analytical grade, and 
equipment was rinsed and standardized before each 
use to ensure accuracy. 
 
2.5. Statistical Considerations 
Measurements were taken once per sample and not 
replicated. Because of this, the study does not 
present inferential statistics such as standard 
deviations or significance testing. Interpretation is 
instead based on the direction and consistency of 
changes across treatments, which is a reasonable 
approach for exploratory formulation trials. 
 
3. Results 
The physicochemical properties of the apple–pear 
juice blend changed steadily over the 90-day storage 
period, and the magnitude of these changes varied 
across preservative treatments. The results are 
summarized below according to the major quality 
indicators measured. 
 
3.1. pH 
A steady fall in pH occurred in all samples during 
the 90-day period. The control showed the most 
pronounced drop, while blends containing higher 
proportions of KMS retained slightly higher pH 
values throughout storage. The mixture used in T6 
(0.04% SB + 0.06% KMS) showed a smaller decline 
than most other treatments, indicating that this 
combination offered some restraint against 
acidification. By day 90, the difference between the 
control and the most stable treatment exceeded 0.3 
pH units, indicating the stronger protective effect of 
sulphite-based systems against acidification.

https://portal.issn.org/resource/ISSN/3006-7030
https://portal.issn.org/resource/ISSN/3006-7022


Policy Research Journal  
ISSN (E): 3006-7030 ISSN (P) : 3006-7022  Volume 4, Issue 1, 2026 
 

https://policyrj.com | Rehman et al., 2026 | Page 295 

Table 2. Effect of storage period and treatments on pH of apple–pear juice blend at ambient 
temperature. 
Day T1 T2 T3 T4 T5 T6 T7 

00 3.81 3.89 3.92 3.98 3.93 3.99 3.91 

15 3.81 3.89 3.89 3.98 3.89 3.98 3.89 
30 3.79 3.84 3.85 3.88 3.88 3.91 3.79 

45 3.75 3.78 3.80 3.85 3.84 3.87 3.71 

60 3.70 3.71 3.77 3.79 3.80 3.82 3.62 
75 3.66 3.67 3.72 3.74 3.75 3.78 3.53 

90 3.58 3.63 3.71 3.70 3.71 3.74 3.41 

 
3.2. Total Soluble Solids (TSS) 
TSS increased slightly in all samples over time, with 
rises generally ranging from 0.5 to 0.8 °Brix. These 
increases are typical of juice products stored at room 
temperature and may be associated with 
polysaccharide breakdown or slow moisture loss 
from the product headspace. The pattern was 
broadly similar across treatments, although  
 

 
combinations of SB and KMS appeared to moderate 
the rate of increase compared with the control and 
single-preservative samples. The T6 blend showed 
one of the smallest overall increases in TSS, 
suggesting a more controlled pattern of 
compositional change. 
 

Table 3. Total Soluble Solids (TSS) 
Day T1 T2 T3 T4 T5 T6 T7 
00 14.00 14.08 14.00 14.01 14.00 14.02 14.00 
15 14.08 14.13 14.07 14.14 14.09 14.13 14.11 
30 14.20 14.29 14.17 14.35 14.25 14.21 14.27 
45 14.35 14.48 14.34 14.49 14.35 14.37 14.39 
60 14.51 14.51 14.42 14.60 14.39 14.42 14.53 
75 14.67 14.65 14.61 14.65 14.61 14.54 14.67 
90 14.84 14.73 14.71 14.81 14.79 14.68 14.98 
 
3.3. Titratable Acidity 
Titratable acidity rose progressively during storage in 
all treatments. The increase was most evident in the 
control sample, which showed the highest acidity at 
the end of the storage period. Treatments containing 
KMS tended to produce slightly higher acidity values  
 
 

 
 
than those with SB alone, an effect that has been 
reported in other sulphite-preserved fruit beverages. 
Nevertheless, the combined treatments produced 
more gradual acidity increases than the single-
preservative formulations, indicating that mixtures of 
SB and KMS created a more balanced stabilising 
effect. 
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Figure . 1 Titratable Acidity Changes during Storage

 
3.4. Sugar–Acid Ratio 
The sugar–acid ratio declined over time in every 
treatment because of the simultaneous rise in acidity 
and modest increase in soluble solids. The decline 
was steepest in the untreated control, which  
 
 

 
experienced the largest drop in sweetness–acidity 
balance by day 90. Blends containing both SB and 
KMS showed a noticeably slower reduction in this 
ratio. T4, T5 and especially T6 retained a more  
favourable balance, indicating better preservation of 
flavour attributes compared with other treatments. 

 

 
Figure . 2 Sugar – Acid Ratio 

 
3.5. Ascorbic Acid 
Ascorbic acid content decreased sharply across all 
storage intervals, particularly during the first 45 days. 
The rate of decline was slower in KMS-containing 
treatments, which is consistent with the known 
oxygen-scavenging properties of sulphur dioxide. By  
 

 
 
day 90, T6 and T7 retained substantially more 
vitamin C than the untreated control or the 
benzoate-only sample. The preservative mixture in T6 
yielded one of the highest final ascorbic acid levels, 
suggesting that this ratio provided stronger 
protection against oxidative loss. 
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Figure .5 Ascorbic Acid Changes during Storage 

 
3.6. Reducing and Non-Reducing Sugars 
Reducing sugars increased over time as sucrose 
underwent hydrolysis, while non-reducing sugars 
declined correspondingly. These patterns appeared  

 
in all treatments but were most pronounced in the 
control. Samples treated with combined preservatives 
exhibited slower shifts in sugar composition, with T6 
again maintaining the most stable profile. 

 

 
Figure .6 Reducing Sugar Changes during Storage 
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Figure .7 Non Reducing Sugar Changes during Storage 

 
4. Discussion 
The results observed here are generally consistent 
with what is known about the storage behaviour of 
fruit-based beverages. The fall in pH across 
treatments is typical of juices held at room 
temperature and reflects a combination of acid 
liberation and other metabolic changes. The 
preservation of pH seen in KMS-containing blends, 
particularly T6, likely stems from sulphur dioxide’s 
role in slowing reactions that contribute to acid 
development. 
The slight increases in TSS observed during storage 
also align with earlier work on fruit juices. These 
increases probably arise from the breakdown of 
soluble solids or minor water loss inside the sealed 
containers. Although the magnitude of change was 
small, the combined preservative treatments helped 
moderate this shift. 
Acidity increases were expected as well, and the 
somewhat higher acidity in KMS-containing 
treatments has been noted in other studies. Even so, 
the changes were not large enough to compromise 
product quality and may simply reflect natural 
storage chemistry. 
The sugar–acid ratio is an especially useful indicator 
when discussing flavour stability, and the slower 
decline in the combined-preservative treatments 
reinforces the earlier observation that SB and KMS 
work better together than alone. The stabilisation of 
ascorbic acid by KMS also stood out, confirming the 
antioxidant function of sulphur dioxide. 

The continual rise in reducing sugars and fall in non-
reducing sugars follows the well-known path of  
sucrose inversion in acidic environments. 
Treatments with both SB and KMS delayed this 
process to some extent, adding weight to the idea 
that the two preservatives offer complementary 
benefits. 
Across all parameters, T6 consistently produced the 
most stable result. Its ratio of SB to KMS appears to 
hold the blend in a more favourable equilibrium, 
slowing oxidative, acidic and hydrolytic changes 
simultaneously. Although single-point measurements 
limit the ability to draw statistical conclusions, the 
consistency of the patterns across intervals and 
treatments suggests that this formulation is 
promising for commercial development. 
 
5. Conclusion 
The study shows that sodium benzoate and 
potassium metabisulphite can effectively slow several 
forms of quality loss in apple–pear juice blends 
stored under ambient conditions. All samples 
changed over time, but those receiving both 
preservatives deteriorated more slowly than the 
untreated control or either preservative used alone. 
The combination of 0.04% SB with 0.06% KMS 
produced the most stable outcomes across multiple 
parameters, including pH, vitamin C content and 
sugar balance. Although the findings are based on 
single measurements, they point to a practical role 
for SB–KMS mixtures in preserving blended fruit 
beverages, and they provide a basis for future trials 
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that incorporate replicated testing, sensory analysis 
and microbial assessments. 
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