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Abstract This study to trace the chemical and microbiological changes in concentrated and diluted orange
juice samples during storage for 3 months at temperatures of 4, 20 and 30 oC. Three different concentrations
of juice (15%, 30% and 65%) were used, as well as two samples of sterile juice at 30% and 65% concentration,
respectively, with pure strains of yeasts and molds (Sacchromyces cerevisiae and Penicillium notatum). The
results of the chemical tests revealed slight changes in the values of the tests with differences in these values
between the months in the juice samples at a concentration of (65%). For the concentration (15, 30%), the
results showed a high percentage of acidity (0.4-0.3%) with a decrease in the percentage of concentration by
(2-5%). Microbiological tests indicated an increase in the total number of microbes for juice samples at a
concentration of 15,30% (4.5 x 102, 9.6 x 103C.F.u/ ml), (2.0 x 10, 7.0 x 104 C.F.u/ ml) respectively, while
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the total microbial number of juice samples decreased by 15% at the end of the third months of storage (7.0
x104 and 8.0 x 103 C.F.u/ ml). The results did not indicate. The presence of coliform bacteria in any of the
studied samples. This is a good indicator of adherence to the requirements of good health practices and the
high microbiological quality of water used in manufacturing processes. The results of the isolating during the
storage period at all the concentrations showed that there were 3 species of bacterial species that follow the
species: Bacillus, Micrococcus and Lactobacillus. As for yeast and mold, the results showed that most of the
isolates included Pencillium, as well as species of yeast: Sacharomyces, Rhodotorula and Torulopsis. On the
other hand, the results of sterile and inoculated samples by Sacchromyces cerevisiae and Penicillium notatum
(30% and 65%) showed a significant increase in the microbial number at concentration (30%) during the
months of storage, while the was no microbial growth at the concentration of 65%. The concentrated orange
juice (65%) did not dilute with relatively high chemical and microbiological quality for 3 months at 4 °C
compared to diluted juice samples. The rate of chemical and microbiological changes was directly proportional
to the high dilution and storage temperature. It was also observed that no bacterial or fungal strains were

isolated from non-diluted samples compared to diluted samples.

Key words: orange juice, temperature.
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Jie & Sl shdll 5 laall anll saill o 2S5l 138 5 0 a5l
( Merai, 1991) <5 Lo llae @lld ela 5 cdalus 31 038
LSl G
e Gl 5 ja s dilaS sl Y DA e
Bacillus sp. , Jadi g 4,580 JERER RO t\}ﬂ 3
. (Micrococcus sp. , Lactobacillus)
sl yladll Gandls
e o lglie 5 S oY1, flasll oY e abieo of s
Pencillium Sl yhad  Jali il JWll juac
s2a <l ¢85 Torulopsis ¢« Rhodotorula « Sacharomyces
. (Nma and Ola ,2013) eas 5 e Aagul

iy

dla o I el Al o3 e deagill 5 ) Al
Sl pliaal dxiiadll Gl Al s 2ol @ aua gl Aslall
G Aaladl sl gasa s Jaadl SU o sl 55 uns
Ji 0e el plal e B 5 ) Sy daliiie ()5S
Ao all oSaiill Laldi g plalaad) Julad adai g daiiadl) ClS A
-HACCP
sl Bobial) alladl) iy B i Jna (1) s
de oAl 58 PA (%65 ¢« 30 « 15) 58 5 Jul
Adliae Bl s cla e
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Al 5 ) cila s 8 (345 5 8 DA (%65 « 30 « 15) S5 Jiipdl ymas e A (E. coli)g¥ss bdu il 5 GlisY) g Siladd) das] 5 8 aal) B il Jara (2) Joia

%15 %30 %65
5Jad da () e

E. coli oMsY)y iladl) ALY ) E. coli sy iladl) ALY E. coli s g yiladl) Y 22l

0 1.0x10 2.0x10 0 1.5x10 4.5x102 0 2.7x10 3.5x10 4

0 1.0x10 2.0x10 0 1.5x10 4.5x102 0 2.7x10 3.5x10 20 o

0 1.0x10 2.0x10 0 1.5x10 4.5x102 0 2.7x10 3.5x10 30

0 5.5x102 8.0x102 0 5.0x102 9.1x102 0 3.3x10 5.0x10 4

0 1.7x103 2.0x103 0 6.2x102 9.9x102 0 1.2x102 2.0x102 20 1

0 3.2x103 6.0x103 0 2.0x102 9.7x102 0 3.4%x102 6.9x102 30

0 6.6x102 9.2x102 0 5.6x102 9.6x102 0 3.8x102 1.0x102 4

0 3.1x103 4.0x10% 0 7.0x102 9.7x102 0 1.6x102 2.9x102 20 2

0 5.0x103 7.0x10% 0 8.2x102 9.64x102 0 4.1x102 7.8x102 30

0 3.9x102 5.0x102 0 6.5%102 9.47x102 0 4.2x10 4.5x10 4

0 8.5x102 1.6x103 0 1.1x108 9.68x103 0 1.7x102 2.8x102 20 3

0 3.0x103 8.0x103 0 2.3x103 9.61x103 0 3.4%x102 6.7x102 30

Saccharomyces cerevisiae 5 yais gilall g ( %65) S5 adrall guand) Clial doa glgm g all ¢ Aibiassl) (alliadl) (any (A il Jaa (3) Joa
() Cxdaa 5 b
3 2 1 o sy

230 220 °4 230 220 °4 230 220 °4 230 220 a4
64.8 65.0 65.0 64.8 64.8 65.0 64.7 64.8 65.0 65.0 65.0 65.0 38 A%
1.2 1.2 1.3 1.15 1.2 1.3 1.2 1.2 1.3 1.4 1.4 1.4 4080 La ganl)®
3.25 3.25 3.25 3.36 3.38 3.40 3.74 3.61 3.77 3.40 3.40 3.40 pH

0 0 0 0 0 0 0 0 0 1.6x10% 1.5x10¢ 1.0x10% g Ssall ASH an)
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Saccharomyces cerevisiae :5 yads milall g ( %30) S5 adral) juonl) clial La ol ga g Sal) g Aibiassl) paibiadl) (any B il Jia (4) Joa

(o) o3 5 5
3 2 1 o sy
+30 »20 ’a »30 »20 .4 »30 »20 " 30 »20 .4
28.0 27.0 29.0 28.5 28.0 30.0 29.0 29.0 30.0 30.0 30.0 30.0 S A%
1.20 0.90 1.00 1.10 0.80 1.00 0.90 0.74 0.75 0.75 0.75 0.75 A8 A ganl)*
3.42 3.12 3.14 3.27 3.36 3.39 3.65 3.67 3.70 3.60 3.60 3.60 pH
1.8x106 2.0x106 4.0x105 1.1x10¢° 8.0x105 6.0x104 6.0x105 3.4%x105 3.0x104 3.5x104 2.8x104 x10411. Sl g Saall S aaad)
Penicillium notatum ki gilall g ( %65 ) S 5 adeall jusal) clinl Ao flgn g Sall g 4ibasl (alladl) (any A il Jua (5) Joa
(8) cnaal 5 b
3 2 1 [0} Jaay)
30 20 4 30 20 4 30 20 4 30 20 4
64.8 65.0 65.0 64.7 64.9 65.0 64.8 64.9 65.0 65.0 65.0 65.0 S A%
1.40 1.40 1.40 1.35 1.30 1.40 1.40 1.40 1.50 1.40 1.40 1.40 A0KY duda gaa)*
3.31 3.25 3.20 3.37 3.42 3.37 3.41 3.42 3.38 3.40 3.40 3.40 pH
0 0 0 0 0 0 0 0 0 2x104.0 2x103.8 2x105.6 g Saall S dand)
Penicillium notatum ki milall g adaal) %30 3uS 5 abrall jmecall clisd Lia ol ga g Sual) g AnibasSll pailiadll (ary A il Jua (6) Jsi
() sl 3 58
3 2 1 0 gsy)
30 20 4 30 20 4 30 20 4 30 20 4
27.0 26.0 29.6 27.0 28.0 30.0 29.0 29.0 30.0 30.0 30.0 30.0 RSAN%
1.15 0.95 0.85 1.05 0.95 0.75 0.85 0.85 0.75 0.75 0.75 0.75 PRI
3.33 3.25 3.15 3.35 3.82 3.35 3.66 3.56 3.63 3.60 3.60 3.60 pH
1.5x10¢° 3.0x104 5.0x105 1.8x106 5.0x105 2.0x103 1.0x10% 8.4x103 3.0x103 2.8x102 2.0x102 x1022.0 Sl g Saall Sl a2

JOPAS Vol.18 No. 4 2019 274



Study the rate of changes in some chemical and microbiological properties of concentrated... Alzwei & Elfeturi.

Microbiological quality of fresh unpasteurized
fruit juices. Food Science & Nutrition, 1-8.
[15]- Klee, H. J. (2010). Improving the Flavor of
Fresh Fruits: Genomics, Biochemistry, and
Biotechnology, Biochemistry, and
Biotechnology,” New Phytologist, 187(1):44-56.

[16]- Klimczak, I., Malecka, M., Szlachta, M.,
Gliszczynska-Swiglo, A. (2007). Effect of storage
on the content of polyphenols, vitamin C and
the antioxidant activity of orange juices.
Journal of Food Composition and Analysis, 20,
313- 322.

[17]- Lawlor, K. A., Schuman, J. D., Simpson, P. G.
and Taormina, P. J. (2009). Microbiological
spoilage of beverages,” in Compendium of the
Microbiological Spoilage of Foods and Beverages,
W. H. Sperber and M. P. Doyle, Eds., Food
Microbiology and Food Safety, 245-284.

[18]- Mihiretie, H. and Desta, K. (2015).
Microbiological Criteria and Quality of Fruits
and Fruit Juices in Ethiopia and International
Experience. Medical Microbiology & Diagnosis ,
4:4 .

[19]- Ndife J, Abbo E (2009). Functional foods:
prospects and challenges in Nigeria. J. Sci.
Technol. 1(5):1-6.

[20]- Ndife, J., Awogbenja, D. and Zakari, U.
(2013). Comparative evaluation of the
nutritional and sensory quality of different
brands of orange-juice in Nigerian market.
Journal of Food Science. 7(12):479-484.

[20]- Nicolas, B., Razack, B. A., Yollande, I., Aly, S.,
Tidiane, O. C. A., Philippe, N. A., DeSouza, C.
and Sababénédjo, T. A. (2007). Street-Vended
Foods Improvement: Contamination
Mechanisms and Application of Food Safety
Objective Strategy: Critical Review. Pakistan
Journal of Nutrition.6 (1):1-10.

[21]-Nma, O. N. and Ola, A. A. (2013).
Microbiological Analysis of some Packaged
Fruit Juices sold in Port Hacourt Metropolis,
Nigeria. Nature and Science, 11 (4):30-40.

[22]- Obire, O., Ramesh .R. Putheti., Dick, A. A and
Okigbo, R. N. (2008). Biotechnology Influence
for the Production of ethyl Alcohol (Ethanol)
from Waste Fruits. e-Journal of Science &
Technology (e-JST), 3:17-32

[23]- Odu, N. N. and Ameweiye. N. B. (2013) .
Microbiological Quality Of Street-Vended-

Ready-To-Eat “Bole” Fish In Port Harcourt
Metropolis. New York Sci. Journal, 6 (2):92-
101.

[24]- Okigbo, R. N. and Obire, O. (2009). Mycoflora
and production of wine from fruits of soursop
(Annona Muricata L.) International Journal of
Wine Research 1:1-9.

[25]- Oliveira, J. C., Setti-Perdigao, P., Siqueira, K.
A. G., Santos, A. C. and Miguel, M. A. L.
(2006). Microbiological characteristics of
orange juices,” Ciencia e Tecnologia de
Alimentos, 26 (2): 241- 245.

[26]- Paterson, R. R. M. and Lima, N. (2010). “How
will climate change affect mycotoxins in food?”
Food Research International, 43(7): 1902-
1914.

[27]- Patil, S., Bourke, P., Frias, J. M., Tiwari, B. K.
and Cullen, P. J. (2009). Inactivation of

el

[1]- Al-Hindi, R. R., Al-Najada, A. R. and Mohamed,
S. A. (2011) . Isolation and identification of
some fruit spoilage fungi: Screening of plant cell
wall degrading enzymes. African Journal of
Microbiology, 5(4) : 443-448.

[2]- A.O.A.C. (2000). Official Methods of Analysis of
the Association of Official Analytical Chemists ,
17ed, Maryland. USA.

[3]- Aneja, K. R., Dhiman, R., Aggarwal, N. K.,
Kumar, V. and Kaur, M.(2014). Microbes
Associated with Freshly Prepared Juices of
Citrus and Carrots. International Journal of
Food Science. Volume 2014 ,Article ID 408085.

[4]- Arias, C. R., Burns, J. K., Friedrich, L. M.,
Goodrich, M. R. and Parish, M. (2002). Yeast
Species Associated with Orange Juice:
Evaluation of Different Identification Methods.
Applied and Environmental Microbiology,
68:1955-61.

[5]- Codex general standard for fruit juices and
nectar (Codex  STAN 247-2005).Codex
alimentarius Geneva, Switzerland.

[6]- Dorota, K. (2015). Health Safety of Soft Drinks:
Contents, Containers, and Microorganisms .
BioMed Research International.

[7]- Durgesh, P. M., Ranjana, G. K. and Varsha K.
V. (2008). Microbiological Analysis of Street
Vended Fruit Juices from Mumbai City, India.
Internet Journal of Food Safety, 10:31-34.

[8]- Elmer, H. M. (1978). Standard Methods for the
Examination of Dairy Products.
Interdisciplinary books and periodicals for the
professional and Layman Food and Agro-
Industry ,ISSN 1906-3040.

[9]- Franke, S. I. R.; Pra, D., Erdtmann, B.;
Henriques, J. A. P., and Silva, J. Influence of
orange juice over the genotoxicity induced
alkylating agents: an in vivo analysis.
Mutagenesis, 20: 279-283.

[10]- Galaverna, G.; Silvestro, G. D., Cassano, A.;
Sforza, S.; Dossena, A.; Drioli, E.; and
Marchehelli, R. (2008). A new integrated
membrane process for the production of
concentrated blood orange juice: Effect of
bioactive compounds and antioxidant activity.
Food Chemistry, 106 , 1021-1030.

[11]- Ghenghesh, K. S., Belhaj, K., El-Amin, W. B.,
El-Nefathi, S. E. and Zalmum, A. (2005).
Microbiological quality of fruit juices sold in
Tripoli-Libya .Food Control ,(16): 855-858.

[12]- Hatcher, W. S., Jr., M. E. Parish, J. L. Weihe,
D. F. Splittstoesser, and B. B.Woodward.
(2000). Fruit beverages, In F. P. Downes and K.
Ito (ed.), Methods for microbial examination of
food. American Public Health Association,
Washington, D.C. 565-568.

[13]- Jasmine, Y. S. (2012). Comparison of Sugar
Content in Bottled 100% Fruit Juice versus
Extracted Juice of Fresh Fruit. Food and
Nutrition Sciences, 3:1509-1513.

[14]- Kaddumukasa Phoebe P. , Imathiu Samuel
M., Mathara Julius M., Nakavuma Jesca L. (
2017). Influence of physicochemical
parameters on storage stability:

JOPAS Vol.18 No. 4 2019

275


http://www.researchgate.net/journal/0099-2240_Applied_and_Environmental_Microbiology
http://www.hindawi.com/68519370/
http://www.sciencedirect.com/science/journal/09567135
http://www.sciencedirect.com/science/journal/09567135/16/10

Study the rate of changes in some chemical and microbiological properties of concentrated... Alzwei & Elfeturi.

and Airborne Fungi, Central bureau voor
Schimmelcultures, Utrecht, The Netherlands,
339-359.

[32]- Singh D, Sharma R.R. (2007). Postharvest
diseases of fruit and vegetables And their
management. In: Prasad, D. (Ed.), Sustainable
Pest Management. Daya Publishing House,
New Delhi, India.

[33]- Sospedra, 1., Rubert, J.; Soriano, J. M. and
Manes, J. (2012). Incidence of microorganisms
from fresh orange juice processed by squeezing
machines,” Food Control, 23(1): 282-285.

[34]- Tournas, V. H.; Heeres, J. and Burgess, L.
(2006). “Moulds and yeasts in fruit salads and
fruit juices,” Food Microbiology, 23(7): 684—
688.

[35]- Wardlaw, G.M. (2004). Perspectives in
Nutrition. (6th ed.). McGram Hill Companies,
New York, U.S.A.

Escherichia coli in orange juice using ozone.
Innovative Food Science and Emerging
Technologies 10 : 551-557.

[28]- Pitt, I. J. and Hocking, A. D. (2009). Fungi and
Food Spoilage, Springer, New York, NY, USA,
3rd edition.

[29]- Rivas, A., Rodrigo, D., Mart'inez, A., Barbosa-
Canovas, G. V. and Rodrigo, M. (2006) . Effect
of PEF and heat pasteurization on the physical-
chemical characteristics of blended orange and
carrot juice. LWT—Food Science and
Technology, 39(10) :1163-1170.

[30]- Samson, R. A.; Houbraken, J.; Thrane, U.;
Frisvad J. C, and Andersen, B.(2010). Food and
Indoor Fungi. CBS Laboratory Manual Series
2.Centraalbureau voor Schimmelcultures,
Utrecht, The Netherlands.

[31]- Scholte, R.; Samson, R. and Dijskterhuis, J.
(2004). “Spoilage fungi in the industrial
processing of foods,” in Introduction to Food-

JOPAS Vol.18 No. 4 2019

276



