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Determination and comparison of physico-chemical properties of home-

made juicesin Lesotho and commercial juice availablein the local markets

Abstract

The study was carried out to investigate the coatper nutritional value and
physicochemical properties of home-made apple jaié mixed fruit juice (apple, banana
and pear) with commercial 100% apple juice. Thengipal component analysis model
revealed the complete difference between theseguidth major source of difference being
moisture, ash and ascorbic acid contents. Ascaditt was found to be lower in home-made
juices (1.6+0.01, 1.78+0.79) as compared to thencerial juice (3.41+0.76g/100ml), ash
content ranged between 1.94+0.06, 0.19+0.02 andt0.96%, for home-made apple juice,
mixed fruit juice and commercial juice respectiveMoisture content was comparatively
higher in commercial juice (87.8+0.03%) than in lemade apple juice and mixed fruit
juice (84.3 £ 0.2 and 84.4+0.07). The nutritionalue of home-made apple juice did not

differ significantly (p=0.5) from that of commertijaice.

Keywor ds:Physicochemical properties, nutritional value, hemagle juices, principal

component analysis

1. Introduction

Fruit juice is a natural fluid that can be obtairt®dcrushing or squeezing of fruits [1]. It
may also be produced by extracting it with watesuténg in water extractable juices. It is
commonly used as a beverage or as ingredient &r édlods. Juice is widely consumed due
to its health benefits which it possesses due tetyaof micro-nutrients it contains. These
include potassium, magnesium and calcium. Potashelps the heart to beat by energizing
its squeeze of blood, magnesium helps prevent lagatk and stroke and calcium helps in
strengthening bones and teeth[2]. In addition tfiuices have a very low content of fat and

sodium which have negative effects when ingestéddrge amounts.

Fruit juices have all essential physical, chemicagjanoleptic and nutritional properties of
the fruits they are produced from. And if juicepigoperly processed, it has all nutritional
value and essential properties of the fruits itpieduced from[3]. Juices are classified
according to total soluble solids present, juicatent and kind of processing used [4]. For
instance, juice that contains 100% juice and it matsaltered from its concentrate; it is called

100% juice. The main constituent of juice is watdrich accounts for 70 - 97 % juice[5].
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Water content in fruits is mostly influenced by tordtion and post-harvest conditions. The
second largest component is carbohydrates whicherdetween 3-25%. These are mostly
sugars, glucose, fructose and sucrose being thet mimsndant[6].Carbohydrates are

responsible for energy provided by fruit juice.Gtlmwmponents include proteins, acids,
phenolics, dietary fibre, pigments, minerals, viteerand lipids are present in trace amounts.
Proteins are high in oily fruits. Different acidsepent include mainly citric, tartaric, malic,

acetic, lactic, and ascorbic. The abundance ofiita depends on the soil and species of

fruits. The amount of dietary fibre is mostly abandin the peels and the cores[7].

The most common ingredients in juices are fruitsesonstituted juice, water, preservatives,
sugar, acid and colour. Fruits are used in diregthod of juice production whereby juice is
mechanically squeezed out of fruits using juicejuare extractor, while reconstituted juice is
used in indirect method. Water is used to dilute ¢bncentrate to a certain value of total
soluble solids required for aimed kind of juice.iSTkwater has to be clean and portable to
minimize contamination by pathogens and other noigzanisms. Since fruit juices have very
high content of water, they are prone to microgi@wth thus they have to be refrigerated.
Also preservatives such as sodium benzoate, sulibuide or sorbic acid may be used to
increase their shelf-life. These preservatives woeffectively at a certain prescribed
pHusually below 4.3, therefore amount of acid ad#ied to maintain correct pH. The

commonly used acid is citric acid which is expediedange between 0.39 - 1.1% in juices

[8].

Aim of this project was to investigate comparatimatritional and physico-chemical
properties of home-made apple and mixed fruit giiegth commercial 100% apple juice

obtained from the local supermarket.

2. Materialsand methods
2.1 Sample collection and storage

pearsand bananasin the ratio of 3:2:1were collefcted one cooperative that was producing
them for sale. The commercial 100% apple juice piaghased from the local supermarket
and was used for comparison. These samples wenedsito a refrigerator below 5 °C till

further use.
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2.2 Analysis of physico-chemical properties

The pH of the sampleswas determined using digithingeter. Total soluble solids content
was measured using arerefractometer after placitigp@ of sample on the prism. Moisture
content and ash content were determined by stanfl@#C method [9]. Total titratable
acidity and citric acid contents were analysed isgalving the sample in distilled water and
titrating with 0.1M sodium hydroxide [10]. The aitidcontents of the juices were calculated

by the equations:

weight of acid

- Titre xX0.0064 X100
Total acidity = srreo e el

x100% : % citric acid =

weight of sample 10ml juice

2.3 Analysis of nutritional properties

Thecrude proteins content wasestimated byKjeldathod [9]. This method involves three
steps which are; digestion of sample with sulfaga, distillation of produced ammonia into
trapping solution and titration with standard swmnt The equation, crude protein =
%nitrogenx6.25 was then used to compute amountugfecproteins. Carbohydrates were
determined by phenol-sulfuric acid method [11]. Aastorbic acid content was determined

by redox titration method with potassium iodat@iasence of potassium iodide [12].

Principal component analysis of the total paransed@alysed was carried out using Simca-P
software to show the variation of these paramedimrdifferent juice samples to give the
bird’'s eye view of the variation, and to eluciddatee major contributors to the major

variations among the juice samples.

3. Resultsand discussion

3.1 Analysis of physico-chemical propertiesin the juice samples

Table 1 shows the physico-chemical properties afepiwhich include pH, total titratable
acidity, citric acid content, total soluble solidsd moisture content. The pH of home-made
juices (2.83 £ 0.02 and 3.04 + 0.02) was found a@oldwer than that of commercial juice
(3.37 £ 0.03) at p=0.5. The low pH of home-madegs is advantageous since it indicates
its richness in organic acids compared to the comiadeone. Also, all pH values of juices

are below pH 4.3 above which the growth of pathegemapid.
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Table 1 Physico-chemical properties of juices

Property Applejuice Mixed fruit juice  Commercial juice
pH 2.83+0.02 3.04 £0.02 3.37£0.03
Total titratable acidity/ % 0.512 £ 0.012 0.578.6@ 0.421 +£0.014
Citric acid/ % 0.514 £ 0.007 0.580+0.009 0.420+6.01
Total soluble solids/ °brix 4.89 £ 0.02 5.80 £ 0.02 5.59 £ 0.02
Moisture content/ % 84.29 +0.18 84.4+0.07 87.830.0

Ash content/ % 1.94 +0.06 0.19 £0.02 1.97 £ 0.03%

* Values calculated for n=3 and the confidencerikcalculated p = 0.05

Total titratable acidity (0.512 + 0.012%, 0.578 H@%) together with citric acid content
(0.514 + 0.007%, 0.580+0.009%) of home-made juisesignificantly greater than that of
commercial juice (0.421 + 0.014%total titratabléedag and 0.420+0.015% citric acid). Citric
acid is a weak organic acid that occurs naturdally].[ Its high content proves what was
predicted earlier by low pH values of home-madegsi Apart from this, citric acid enhances
flavour and increase shelf-life of beverages. Tloeee home-juices are better off in
consideration of this factor. The acidity and citaicid content of these juices are almost the
same showing that the acidity of juices is due tesent citric acid. The acidity increases

during storagedue to fermentation and oxidatiothefsugars [14].

Total soluble solids are influenced mostly by ssgand fruit acids [15]. These are mostly
influenced by combined effects of stages of matusitd ripening conditions. They were
found to be different in home-made juices (4.89.8205.80 £ 0.02) and commercial juice
(5.59 + 0.02). But the difference does not disativge any juice; instead it shows their

different classification.

Beverages are mostly consumed to quench the thingtrefore they are expected to have
high water content. Moisture content is a measudramount of water present within a

material. It was found to be lower in home-madegsi (84.29 + 0.18%, 84.4+0.07%) as
compared to commercial juice (87.8+0.03%). Though toisture content of home-made
juices is smaller than that of commercial but #sgentage still indicate water content enough

to quench the thirst.
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3.2 Analysis of nutritional value of the juice samples

From table 2, the analysed nutritional propertiéguices are shown together with their

corresponding values.

Table 2 Nutritional properties of juices*

Property Applejuice Mixed fruit juice Commercial juice
Vitamin C (mg/100ml) 1.6 £0.01 1.78 £0.79 3.40.¥%6
Carbohydrates (mg/100ml)  2.40+0.05 4.17+0.74 2.6320

Crude proteins (mg/100g)  1.197+0.052 1.722+0.438 0540.12

Fats (mg/100g) Not detectable  Not detectable Ntztatieble

* Values calculated for n=3 and the confidenceridkcalculated p = 0.05

Ascorbic acid is water soluble compound that iseesal for life. It is important for fruit
juices to contain it since the body cannot prodtibg itself. And it was therefore found to be
present in home-made juices (1.6 + 0.01 - 1.78 Z912g/100ml) though it is in lower
quantities compared to the commercial juice (3.40.#6mg/100ml). Their difference is
significant at p = 0.5. The higher concentratiorvitdmin C in commercial juice is due to its
addition during the production. But that does natkenthe home-made juices less healthy
because ascorbic acid, even in less concentragiorstil protect the indispensable molecules

of the body against damage by free radicals [16].

Carbohydrates and proteins are important nutritiggerameters. Carbohydrates provide
energy and proteins function as building blockrfwany parts of the body. Juices are known
to be poor sources of proteins. Thus they were doas 1.19+0.05, 1.72+0.44 and
1.05+0.12g/100g for home-made apple juice, mixedit fijuice and commercial juice
respectively. From the results, home-made apptejand commercial juice protein content
does not differ significantly and they are both éswthan that of home-made mixed fruit
juice. This is because they are both made fromespahd hence juices are expected to have
same nutritional value as their fruits. And thuxei fruit will have more since bananas are
rich in proteins. The same reasoning applies tbatardrates content of these juices which
were found as 2.40+0.05¢g/100ml, 4.17+0.74g/100nd 2:63+0.379/100ml for home-made

apple juice, mixed fruit juice and commercial jurespectively.
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The absence of detectable levels of fats is a gawibute since juices are not expected to

contain any fats.

3.3 Comparison of the juices using principal component analysis

The general comparison of these juices using PGAdgd the results demonstrated in

Figures 1 and 2. Figure 1 demonstrates the sctoesfithe three juice samples.
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Figure 1PCA scores plot - the scores plot (PC1 vs PC2) sigpwample clustering of the
three samples

From Figure 1, it can be seen that all the juicesdiferent as they are not clustered together.
These juices do not differ significantly since faegest variation in PC1 accounts for only
about 68% of the variation, while the variatiorttie PC2 is also about 30%. This means that
the data does not show good clustering, possibéytddimited data used in this analysis if

not the lack of significant differences thereof.

The loading plot (see Figure 2), shows that théab#es responsible for this difference are
moisture, ascorbic acid and ash content in the B&herally, what brings big difference in

home-made juices and commercial juice is processieiipods used. Moisture content is low



167 in home-made juices because the juice is prepayezbbking the whole pulpy fruit,and it
168  still remains cloudy even after filtering. This itigs presence of more solids in it. However,
169 by way of the actual content, there is not majdfedence between the moisture content of
170  these juices as can be seen from Table 1. Regatttngscorbic acid, the second component
171  posing some difference, the difference is broughbua its exogenous addition during
172 production of commercial juice. Ash content is aaswge of total minerals present within
173 food. It was found to be extremely low in mixedifriwice (0.19 + 0.02)% as compared to
174  commercial juice (1.97 £ 0.03%) whose content dbdiffer significantly (at p = 0.5) from
175  that of apple juice (1.94 + 0.06%). The low contehash in mixed fruit juice may be due to

176  less quality of fruits used in its production owlguice content.
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179  Figure 2PCA loadings plot - the scores plot (PC1 vs PC2)wshg variables that are
180 responsible for sample clustering seen on scoags pl

181
182  Since the correlation between other properties R8@ is not that strong as compared to

183 mentioned three properties, this means that theynatocontribute much to the overall

184  difference of home-made juices and the commeruieg]
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4. Conclusion
All physico-chemical properties of home-made juisesre found to differ from that of

commercial juice. But the differences do not disadage the home-made juices.
Somedifferences (such as total soluble solids) lsimgwveal difference in classification of

these juices. The nutritional value of home-maddejuice and of commercial juice was not
significantly different at p=0.5. This was expectadce juice is to have all nutritional value
from their fruits and thus both of these juices faoen apples. In overall comparison, home-
made juices are different from commercial juiceeTgroperties of these juices that bring

major difference are ascorbic acid, moisture amdcasitents.
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