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Stability of the vitamin C content of commercial

orange juice

D. MASSAIOLI and P. R. HADDAD

Seven brands of orange juice have been analysed for their ascorbic acid content over a 14-day
period during which they were handled under conditions similar to the home. The ascorbic
acid content was found to decrease slightly during storage, with the loss of ascorbic acid
being dependent on the handling method used. Six of the brands tested contained sufficient
ascorbic acid at the end of the study to approximately meet the minimum requirements for

unopened juice.

Advertisements for orange juice usually describe the product
as a source of vitamin C necessary to meet human daily
requirements. This claim is based on a minimum vitamin C
content of 40 mg/100 mL juice (National Health and Medical
Research Council 1975). Since ascorbic acid is a rather un-
stable substance, undergoing aerobic oxidation catalysed by
cupric, silver, ferrous and stannous ions (Gyorgy & Pearson
1967), it is possible that the ascorbic acid level of orange juice
will be dependent on the rate of consumption of the juice,
the method of handling and storage and the nature of preserv-
atives used.

The stability of ascorbic acid in beverages has been
studied for a wide variety of products and containers. Condi-
tions of storage and their effect on ascorbic acid stability were
investigated (Bissett & Berry 1975) and it was found that the
temperature of storage and the type of container used influen-
ced ascorbic acid retention. Further studies have indicated that
ascorbic acid stability in reconstituted orange juice was not
dependent on refrigeration (Lopez, Krehl & Good 1967) or
the amount of light reaching the sample, but that storage time
after reconstitution was the most important factor (Andrews
& Driscoll 1977). A comparison of ascorbic acid retention in
naturally derived orange juice and reconstituted juice (Beston
& Henderson 1974) showed that ascorbic acid stability was
similar in both products. This study also demonstrated that
the loss of ascorbic acid was accompanied by an increase in
the level of dehydroascorbic acid (which is an active form of
vitamin C) except in canned orange juice, where the presence
of metal ions was believed to catalyse further degradation of
dehydroascorbic acid. It has also been reported (Haddad 1977)
that the ascorbic acid content of preservative-free juices was
somewhat less stable than that of juices containing preserv-
atives. The present study reports on the stability ofsascorbic
acid in a range of commercial juices when the juice is stored
and handled under conditions similar to those encountered
in the home. The manufacturers of the juices sampled had
used a variety of preservation methods and several different
types of containers.

The juice was analysed for ascorbic acid by a titrimetric
procedure using 2,6-dichlorophenolindophenol (2,6-DPIP) as
titrant and as indicator. This reagent reacts with ascorbic acid
via a redox process, and the titration is therefore susceptible
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to error from other mild reducing agents present in the solu-
tion, especially SO,, which is sometimes used as a preservative
in the juice. The interference of SO, can, however, be masked
by addition of a small amount of formaldehyde which does
not interfere in the 2,6-DPIP titration. This titrimetric
procedure was selected as the analytical method in view of
the large number of analyses required — up to 70 per day.
The inherent errors in the method are of limited significance
in a study as this-where comparison of results, rather than their
absolute magnitude, forms the basis of any conclusions
reached.

Materials and methods
Seven brands of juice were selected as being representative
of the range of containers and preservatives used by juice
manufacturers and details of these products are listed in Table
1. Two one litre containers of each juice were purchased and
decanted separately into two sealed glass or PVC storage ves-
sels, labelled' A and B, and stored in a refrigerator at 3°C.
All the samples labelled A were swirled gently and inverted
twice daily, whereas those labelled B were shaken vigorously
for 5 sec twice daily. This procedure was adopted so that the
effect of different handling procedures on ascorbic acid
stability could be determined. :
Samples were ireated as follows before titration. A 70 mL
aliquot of juice was poured from the container, 0.2 g of oxalic
acid added and the juice gently swirled. The sample was then
filtered using Celite as filter aid and 5 mL aliquots of filtered
juice were pipetted into conical flasks and 30 mL of distilled
water added. For brands 4, 5 and 7 (which contained SO,),
2mL of a 1:1 mixture of 40% formaldehyde and 2M H,SO,
was also added to each aliquot before titration. Solutions were
titrated with 10-M 2,6-DPIP which was standardised daily
with freshly prepared 10°M ascorbic acid solution. Samples
of group A and group B were analysed on alternate days over
-a l4-day period, with at least five replicate titrations being
performed for each daily analysis.

Results and discussion

The results are shown in Table 1 which lists the initial and
final concentrations of ascorbic acid over the course of the
study. More detailed data are not deemed necessary since the
decrease in concentration with time was approximately linear
in all cases. The precision of the titrimetric procedure was
found to be good, with an average relative standard deviation
of 1.12% for the replicate titrations performed each day. It was
also observed that the concentrations of ascorbic acid initially
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~ Table 1. Stability of the ascorbic acid content,of,.convnmgi'(:ialforange;juices ‘

- Ascorbic acid content (mg/100 mL)

| Initialt

53.0
567
49
450
. 655 .
437
425

716
B1

e
)

295
275

“*Method A involved daily- gentle swirling, Method B involved daily vigorous shaking

tMeasured immediately-after opening purchased juice

‘$Measured after .14 days storage; decrease was approximately linear with time over the 14 day period

present in the two containers of each brand were in close
agreement (except for brand 6) and that all brands (except
brand 7) complied with the minimum ascorbic acid content
of 40 mg/100 mL juice when the container was first opened,
although the content in some samples fell below this level after
14 days.

The loss of ascorbic acid was greatest when the juice was
shaken vigorously each day; however, all of the brands tested
(except brand 7) contained sufficient ascorbic acid at the end
of the study to approximately meet the minimun requirement
for the juice when sold. It is not justifiable to relate the results
obtained to the nature of the preservatives and packaging used
because of the additional unknown variable of conditions of
storage before the juices were examined. Effects of poor
storage conditions on orange juice quality may continue after
the conditions have been improved, therefore, it is not safe
to compare juices without knowledge of their previous history.
This point is emphasised by the low ascorbic acid content of
brand 7 juice, marketed by a company with a good reputation
in the industry.

Conclusions
The ascorbic acid content of the commercial orange juices
tested was relatively stable over a two-week period, however,
stability was dependent to some extent on the method of shak-
ing adopted to mix the juice. The results obtained indicated
that the majority of juices tested remained satisfactory sources
of ascorbic acid over the storage period.
Acknowledgement

The authors wish to acknowledge the support of a Univer-
sity of New South Wales Summer Vacation Scholarship which
permitted completion of this study.

References

Andrews, F. E. & Driscoll, P. J. Stability of ascorbic acid in orange juice exposed
to light and air during storage. J. Am. Diet. Assoc. 71: 140-2; 1977.

Beston, G. H. & Henderson, G. A. Vitamin C stability in reconstituted beverage
products. Can. Inst. Food. Sci. Technol. J. 7: 183-7; 1974.

Bissett, O. W. & Berry, R. E. Ascorbic acid retention in orange juice as related
to container type. J. Food. Sci. 40: 178-80; 1975.

Gyorgy, R. & Pearson, W.N., eds. The vitamins. v. 7. 2d ed. New York:
Academic Press; 1967: 27-51.

Haddad, P.R. Vitamin C content of commercial orange juices: an analytical
project. J. Chem. Educ. 54: 193-4; 1977.

Lopez, A., Krehl, W.A. & Good, E. G. Influence of time and temperature on
ascorbic acid stability. J. Am. Diet. Assoc. 50: 308-11; 1967.

National Health and Medical Research Council. Approved Food Standards.
Canberra: Australian Government Publishing Service; 1975: 103.

NEW LITERNTURE

Handbuch der Getrinketechnologie: Frucht und Gemiisesidfte. Handbook of
beverage technology: fruit and vegetable juices: technology, chemistry,
microbiology, analysis, significance and legislation. Schobinger, U. and
others. Stuttgart, Germany: Eugen Ulmer Verlag; 1978. 504 p. DM180.
ISBN 3 8001 5809 4.

Nutrition and its disorders. McLaren, D.S. 3d ed. Edinburgh: Churchill
Livingstone; 1981. 277 p. $A16.70. ISBN 0 443 02158 9.

Physics and chemistry of baking. Dean, K. J., Edwards, N. E. & Russell, C. A. 3d
ed. London: Applied Science Publishers; 1980. 228 p. £11.25. ISBN 0 85334
867 7.

CSIRO Division of Food Research, Institute of Animal and Food Sciences: Report
of research 1979-80. Sydney: Commonwealth Scientific and . Industrial
Research Organization; 1980.

Metal contamination of food. Reilly, C. London: Applied Science Publishers;
1980. 235 p. £18.70 (incl. postage). ISBN 0 85334 905 3.

Low-oxygen atmospheres as a practical means of preserving tne quality of shelied
peanuts. Slay, W. O., Holaday, C. E., Pearson, J. L. & Pomplin, J. A. New
Orleans, LA: US Department of Agriculture; 1980. 9 p. Obtainable from
USDA, Agricultural Research (Southern Region), Science and Education
Administration, PO Box 53326, New Orleans, LA 70153.

CSIRO Institute of Animal and Food Sciences: Annual report 1979/80. Dickson,
ACT 2602. CSIRO; 1980. 79 p. Obtainable from the publishers, PO. Box 225.

Lactic starter culture technology. Sandine, W. E. New York: Pfizer; 1979. 55 p.
$A2. Pfizer Cheese Monographs Vol. 6. Obtainable from Pfizer Chemicals,
PO Box 57, West Ryde, NSW 2114,

Thermal properties of foods and agricultural materials. Mohsenin, N. N. New
York: Gordon and Breach Science Publishers; 1980. 403 p. $53. ISBN
0677 05450 5. Australian energy outlook: an Esso report. Sydney: Esso
Austrilia Ltd; 1980. 27 p.

CAFTA annual report 1980. Sydney: Council of Australian Food Technology
Associations Inc.; 1980. 20 p. Obtainable from CAFTA, 44 Miller Street, North
Sydney, NSW 2060.

National standards & their impact on Australia 1922-1980: an assessment of the
activities of the Standards Association of Australia and its contributions to the
industrial econmomy. Stewart, W.1. Sydney: Standards Association of
Australia; 1980. 20 p. ISBN 07262 2014 0. Obtainable from SAA, PO Box
458, North Sydney, NSW 2060.

Australian Meat Research Committee fourteenth annual report: year ended June
30, 1980. Sydney: Australian Meat and Live-stock Corporation: 1980. 188 p.
Obtainable from AMLC, PO Box 4129, Sydney, NSW 2001.

Meat research in CSIRO 1980. Cannon Hill, Qld 4170: Commonwealth Scientific
and Industrial Research Organization; 1980. 57 p. Obtainable from CSIRO
Meat Research Laboratory, PO Box 12, Cannon Hill, Qld 4170.

Food, ecology and culture: readings in the anthropology of dietary practices.
Robson. J. R. K., ed. New York: Gordon & Breach Science Publishers; 1980.
143 p. $27.50. ISBN 0677 16090 9.

138 FOOD TECHNOLOGY IN AUSTRALIA, VOL. 33(3), MARCH 1981




