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ABSTRACT

Production and evaluation of fruit juice from Malagse apple (Syzygiummalassence) and pineapple
(Ananascosmosus) juice blends was studied usimglesstrength pineapple juice as the control. Thengles were
analyzed for vitamins, minerals, microbial, and giloghemical properties. The pineapple juice (cojtsample had the
highest value of vitamins, followed by blendedtfjuice sample and then Malay rose apple. Resuitthe mineral
composition showed that there were significaned#ices among the samples (p<0.05) with pineapain (12.63mg)
calcium, (0.43mg) magnesium, (74.67mg) potassiuch (&r05mg) sodium, Malay rose apple had (11.53nadgium,
(3.11mg) magnesium, (103.33mg) potassium and (PBodium. While the fruit juice blend had (20.5%mglcium,
(68.23) magnesium and (87.57mg) potassium. Thdtsesowed that the microorganisms in the sampleeweainly

Saccharomyces cerevisea (yeast), micrococcus spfaatobacillus (bacteria).
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INTRODUCTION

Fruits are the mature ovaries of the plant withrteeeds. The edible portion of most fruits is flleshy part of the
pericarp or vessel surrounding the seeds (PottérHuoichkiss, 2005). Fruits are rich in some mictdeuts especially
ascorbic acid and the precursor of vitamin A (Betane and pro-vitamin A) (Okaka, 1997). Juicesabtined from a
single fruit or from different kinds of fruits andegetables (Tombak, 2000). Whole fruit can be aliyesqueezed,
macerated or crushed so as to produce a consideaaimunt of pulp or juice or may be extracted byewgFrazier and
Westhoff, 1998).

Malay rose—appleSyzygiummalaccens@as been cultivated since pre-historic times (Mard Perry, 2007).
The edible pulp has a pH of 4.7. Both tender am# rruits and the seeds are rich in minerals andmins.
Ripe fruits are rich in vitamin A, vitamin B complend vitamin C (FMEWF, 2006). Due to high levefsvidamins,
Malay rose apple supplements other staple fruitimes of scarcity in some region (ICUC, 2003). Tipe fruit is eaten
raw though many people consider it insipid. Mangerapples are often cooked with acid fruits totibeefit of both. They

are sometimes made into sauce or preserves. Tlglunripe fruits are used for making jelly aridiges.
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Pineapples have exceptional juiciness and a vilrapical flavor that balances the tastes of sverat tart.
Pineapple juice is widely consumed by both adutt elmildren. The juice is a nonalcoholic drink atedldemand continues
to rise mainly due to increasing consumer’'s awaeié its health benefits. It has a proximate caositjpm of 81.2-86.2%
moisture, 13-19% total soluble solid of which sw&roglucose, and fructose are the main componedt%; fiber and a
rich source of vitamin C (Dull, 2000).

Fruit juices are beverages which are commonly cmeslfor their refreshing attributes, nutritive vedy and
health benefits. In Nigeria, most of the fruit dnare imported (Frangt al., 2005). Locally processed fruit drinks are
highly needed in order to reduce foreign exchaogénfiportation. A mixture of juices balances outtam nutrients which
may not be present in a single fruit or vegetaBleside adding body and improving the nutritive ealmixtures also
compensate for the sourness or bitterness of &lartjuice. This study is therefore aimed at aatihg the vitamins and
minerals, microbial and physiochemical properti€fuice made from local apple (malay rose-applej pmeapple juice
blends.

MATERIALS AND METHODS

Raw Material Collection

Fresh Malay rose apple and pineapple fruits werelmsed from Ndi-Oro Market in Ikwuano local gowvaent

area in Abia State.
Sample Preparation

The fruits were sorted to remove the damaged attdnr@nes, and were properly washed and their skere
manually removed. The juices were extracted usimglectric blender and were poured into differdaai airtight plastic
containers. The extracted Malay rose and pinegpjues were blended together to obtain juice blgrdteurize (8% for

5mins), cooled and packaged in an airtight plastittainer prior to analyses.

Table 1: Codes Representing Each Sample

Sample Codes| Sample Name
100 malay-rose apple juice
200 pineapple juice
300 malay-rose/pineapple juige

Sample Analyses

Vitamin Determination

The vitamin A content was determined using the wettlescribed by James, (1995). Okwu and Josiah6§200

were used in determining the thiamine contentevthie vitamin C content was determined by AOAC )99
Mineral Determination

The mineral content of the samples was determiiyethdd dry ash extraction method (James, 1995). Asmed
weight of the entire sample was incinerated in dflmdurnace until all the organic constituents weéyurnt leaving the
minerals as ash. The ash was then dissolved imamali volume of dilute hydrogen chloride solutidhg extract was
made up to known volume prior to determination afcium, magnesium, potassium, and sodium. The walcind
magnesium content was determined by the methodlessibed by Pearson (1976) while AOAC (1990) metivas used

for analyzing the potassium and sodium in the sampl
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Physicochemical Analysis

The pH was determined by the pH meter method (AO2@D5). The gravimetric method of Bradly (2003) was
used to determine the total solids, while the dmegravity and total titratable acidity were detened by the method
described by (James, 1995) and the method of ACG0Y).

Microbial Analysis

The microbiological assessment of the sample wasedaout using the pour plate method described&Ebgyama
(2007) and the ICMSF (1978).

Preparation of Media

Tryptone soy agar(for the total viable count) amadh&iraud dextrose agar (for fungi identificatiom@veveighed
and prepared according to manufacturer’s instrasticAbout 32g of tryptones soy agar and sabouraxdrase agar
powder were weighed out into a conical flask argbalived in 1 liter of de-ionized distilled waterdaproperly mixed
(homogenized by carefully shaking). The mouth af ttonical flask is plugged with non-absorbent gotteool and

covered with aluminum foil tightly and sterilizeg butoclaving at 12Cfor 15 minutes.
Serial Dilution Techniques

1 gram of the sample was weighed out using cherbiakince. The 1g was added to 10ml of distilledewsa
solubilized and the mixture properly homogenizedse of test tubes were arranged on test tubesc@akining 9ml of
distilled water in each. 1ml of the stock sampliusion was transferred to the first test tube tokend0? dilution. The
sequence was continued in a similar manner unfililion strength, that is 19102, 10° 10% 10° 10° Approximately

1ml portion was taken and inoculated into platelsath tryptone soy agar and sabour and dextroae ag
Inoculation Procedures

The pour plate techniques described by Ezeama [@@Q7applied. The aliquot (1.0ml) of the sample was
introduced to each sterile petri dish and pourdl®3ml of the liquefied medium at %2to 46Cinto each of the plates and
mixed by rotating the plates first in one directammd then in the opposite direction. The agars \wbogved to solidify in a
level surface. Then incubated aerobically and ameally at 35-3%Cfor 18-48hours for bacteria or anaerobically 8t2.
2.0PCfor 4-5 days for fungi. A plate was selected vd250 colonies and averages the count to obtairatony count.

The counts were recorded as CFG/g of the food sampl
Isolation and Identification of Microorganisms

The methods described by Fawole and Oso (1988)used in carrying out the isolation. Following al@urs
plate culture of the sample, the culture was exanhifor the presence of different colonies. Discit®nies seen were
carefully and aseptically transferred to sterilaraglate (tryptone soy agar, macconkey agar, abdusaud dextrose agar)

using streaking method. The plates were inoculfite84-48 hours at 35-3C.
Fungi Isolates

Identification and characteristic of fungi isolattem each sample was based on the colony featames
microscope examination. The colony was examineadas mycelia, nature of mycelia and spores, moahtsach

fungus isolated was made on lactophenol cotton dhttexamined microscopically using the 10x and dl@jective lens
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with the condenser iris diaphgram closes suffityetat give good contrast (Cheesbrough, 2000).
Statistical Analysis

All experimental data were expressed as mean +s3ndard deviation). After checking the pre-redqeaiga
normality check, followed by Levene’s test for hageaeity of variance), one-way analysis of varia(BHOVA) was
used to analyze the data using the SPSS softwarsign 16, IBM, USA) to determine the significarffetence among
the experimental data, while the Duncan Multiplenga Test (DMRT) method was used to compare the sneén

experimental data at 95 % confidence interval wasignificant difference was observed from the @ag-ANOVA.

RESULTS AND DISCUSSIONS

Vitamin Composition

Table 2 showed the results of vitamin content of #amples. From the result obtained, sample 200
(pineapple juice) had the highest vitamin Aconte®t(3IU) which was significantly different at<{p.05) from the rest of
the samples. The result obtained from sample 10@{4@se apple) were lower compared to the valié€(8l) reported
by Merr andPerry (2007), while that of sample 20id€apple) juice compared favorably with the vgl@ U) reported by
Ihekoronye and Ngoddy (1985), signifying that sam@00(pineapple juice) is a good source of vitamiin
The thiamine content of the juice samples was Sagmitly different at (p<0.05) from each other wighmple 100(Malay
rose apple) having the highest thiamine conter@mcg) while Sample 300 (blended juice sample)thadeast thiamine
content (6.32mcg).The difference could be attridutethe nutrition composition of the raw materidlke result obtained
from sample 100 (malay-rose)juice compared favdyrvth the values (15.39mcg) reported by Merr d&atry (2007).
The improved thiamin content of malay rose apptiidates that the sample would be beneficial in fdagkstion and
other metabolic processes in the body. The vitaBhicontent of the samples ranged from 2.52 — 31.2Zagple 200
(pineapple juice) had the highest vitamin C(36.8ynupntent, followed by sample 300(blended fruit c@)i
(31.22mg). Sample 100(Malay rose apple) juice Imadi¢ast value (2.52mg). The vitamin C contentiobthfor sample
100 (Malay-rose) juice is lower than the value (g3 reported by (Merr and Perry, 2007). Ascorbiid & an important
nutrient, which is not only a natural antioxidatitus the increased vitamin C content recorded foegpple juice and

blended juice samples is a good indication thastraples contain good antioxidant properties.

Table 2: Vitamin Content of Malay Rose Apple —Pinepple Fruit Juice Blend Samples

Samples| Vitamin A (IU) | Thiamine (mcg) | Vitamin C (mg)
100 2.91+0.01 14.86+0.00 2.52+0.01
200 58.03+0.06 10.67+0.06 36.87+0.06
300 4.22+0.02 6.352+0.00 31.22+0.01

Values are means tstandard deviation of vitamimgerddetermination.a — ¢ = means with differentessgripts
within each column are significantly different (p@B).Sample 100 = malay-rose apple juice. Samp: 2@ineapple

juice. Sample 300 = malay-rose apple/pineapplejuic
Mineral Composition

The results of the mineral content of the samptegpaesented in Table 3. From the result, thereansignificant
difference among the samples in their mineral aunt®ample 300 (blended fruit juice sample) hadHighest calcium
content (14.53mg) while sample 100 (Malay rose @pphd the least value (11.53mg). Also, Sample [860¢ed fruit
juice) (5.23mg) had the highest magnesium contéritlwwas significantly different D.05)from sample 100 (Malay
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rose apple) (3.11mg)and 200 (pineapple)(0.43mgg.ifrtproved calcium and magnesium content recondéld blended

juice sample is an indication of improved nutritdwalue derived from the combination of two or moaw materials to

obtain an improved end product.

Table 3: Mineral Composition of Malay Rose Apple-Pieapple and Blended Juice Sample

Calcium | Magnesium | Potassium Sodium
Sample
s (mg) (mg) (mg) (mg)
100.00 | 11.5%0.01| 3.1#+0.01 | 103.33:0.58| 1.02+0.01
200.00 | 12.6%0.12| 0.450.01 | 174.671.15 | 0.05+0.01
300.00 | 14.5%0.12| 5.25t0.06 | 101.5%0.06 | 0.08t0.00

Values are means + standard deviation of minenatlest determination. a — ¢ = means with differaemqtesscripts
within each column are significantly different (p@8). Sample 100 =Malay-rose apple. Sample 20(hegpiple. Sample
300 = blended sample.

The result showed that blended juice would be#beial to bone structure development (Caval.2004). The
potassium content of sample 200(pineapple) (174)Gand 100(Malay rose apple) (103.33mg)were highestpared to
sample 300(blended juice) (101.57mg). Althoughted samples were significantly different(p<0.0%)nfreach other.The
sodium content of sample 100 (1.02mg) was sigmfigadifferent (p<0.05) from sample 200 (0.05mgdaample 300
(blended juice sample) (0.03mg). The result imptieg samples are poor sources of sodium. Tatlai(2011) noted that

fruits and vegetables are generally poor sourcesdifuim.
Physicochemical Composition of Blended Juice Sample

Table 4 showed the results of physiochemical coitipasof blended-fruit juice sample. The pH of tk@mple is
(5.42), which is low but does not conform to thanstard description for acid foods (pH 3.20 -4.6I3nfes, 1995). The
lower the pH value, the higher the titratable dgidirhe pH of the juice blend does not favor thevgh of spoilage
organisms such as yeast(Ezeama, 2007). Low pH ighdtitratable acidity give the yeast a competitagvantage in the
natural environment(juice) because the acidityhefjuice inhibits the growth of other microorganssthewis and Young,
1995). However, the result obtained in this stugiigher than the values reported by Nwachukwufariddu (2013) (2.7
—4.4), which could be attributed to the pH of taes materials used.

The specific gravity(1.38%) of blended juice samptampared closely with the value (1.54%) reportgd b
(ICUMSA, 2009). The soluble solids content (9.158d)total solid content(1.28%) of the samples vaysgantially from
the standard value of total soluble solid contarddncentrated and diluted natural tropical fruitg¢ (5.25%) and (16.0%)
respectively Parker (2011). Retention or a minimnorease in the total soluble solids content ofguiluring storage is

desirable for the preservation of good juice gualit

Table 4: Physiochemical Composition of the ProdudtJuice Blend)

Sample | pH Specific Gravity (%) | Total Solid (%) | Soluble Solids (%) | TTA (%)
300 5.42 1.38 1.28 9.15 4.87
Sample 300=Blended Sample
www.iaset.us editor @ aset.us



38 Onwuzuruike U. A, Offia Olua B. | & Nkwocha B. U

Microbial Composition

The results of microbial determination are presgimielable 5 and Table 6. The microbial count t@adays after
2 days’ incubation period (0-fp day. The results showed that the microorganismshe sample were mainly
Saccharomyces cerevis@geast), micrococcus spp and lactobacillus (badteit was observed that there was no fungal
and bacteria growth on the zero days of incubatimthe second day'(} bacteria was not observed while fungal growth
began with an insignificant load of 1.3X1€fu/ml till the 4" day. Bacteria growth began to occur from tfeddy on the
juice sample and increased progressively to thergav(@") day. Bacterial (5.4xFocfu/ml) and fungal (2.6xF0cfu/ml)
growth were highest on thé"&lay but diminished on the tenth (}0day and twelfth (19 day. Fungi are common

environmental contamination, they are the majoseatwf spoilage of fruits and vegetable (ICMSF,8)99

Table 5: Microbial Load of Blended Juice Sample

Days | Bacteria Load | Dilution Factor Organismisolated

0 0 0 -

2 0 0 -

4" 3.2 10 Micrococcus spp

6" 3.8 10 Micrococcus spp

8" 5.4 10 Micrococcusspp and lactobacillus spp
10" 4.4 10 Micrococcus spp and lactobacillus sp|

12 4 16 Micrococcus spp and lactobacillus sp,

Table 6: Fungal Load of Blended Juice Sample

Days | Microbial Count | Dilution Factor Organism Isolated
0 0 - -

2" 1.3 10 Saccharomyces cereviséa
4" 1.3 10 Saccharomyces
6" 2.2 10 Sacchararomyce
8" 2.6 10 Saccharomycecerevises
10" 1.8 10 Saccharomycecerevises
12" 1.2 10 Saccharomycecerevises

CONCLUSIONS

The vitamin A content of single strength pineagplee signifies its importance to poor sighted induals. The
improved thiamin content of malay rose apple inisahat the sample would be beneficial in foocesligppn and other
metabolic processes in the body. While the incras@amin C content recorded for pineapple juice &#fended juice
samples is a good indication that the samples togteod antioxidant properties. The blended fuitg¢ sample with a pH
value (5.42) indicates that the juicewill not faube growth of yeast, thus extending the shelf difehe juice sample.
From the microbial analysis, the microorganisms the blended fruit juice sample were mainly

saccharomycescereviggaast)micrococuccuspp and lactobacillus (bacteria).
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