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ABSTRACT

Objective: The positive benefits of drinking wine and grape juices for
their antioxidant properties have been well documented. Comparing the
antioxidants between wine and grape juice as well as different types of each
should lead to a better understanding of these benefits. Method: Three
wines: Concord grape, Pinot noir, and Pinot grigio, as well as three types of
grape juice: homemade purple grape juice, Concord grape, and white were
compared. The cupric reducing antioxidant capacity (CUPRAC) biochemical
test for total antioxidant activity and a carbohydrate biochemical test were
used. Result: The Pinot noir had more antioxidants than the Concord grape
wine and the Pinot grigio. The purple and Concord grape juices had similar
antioxidants and both had significantly higher antioxidants than any of the
wines. The white grape juice had low antioxidant levels. All three grape
juices had high and similar carbohydrate levels, while the Pinot noir and
Pinot grigio were extremely low and the Concord grape wine fell in the

INTRODUCTION

The healthy benefits of drinking wine have been well publicized in both
the popular culture and the medical literature."* Phenomena such as
the “French Paradox” and the small incidences of cardiac disease and
cancer in certain European countries have been attributed primarily to
the potent antioxidant benefits from drinking wine in moderation.** Just
because wine’s antioxidant benefits have been well documented does not
mean that they cannot be better understood.>® Different factors such as
the type of grape and how it is produced can cause differences in the total
antioxidant capacities and beneficial effects of wine.”® In addition,
specific components of wine such as flavonoids and tannins in other
natural products also have demonstrated antioxidant and analgesic
properties as does wine.’

It is almost universally accepted that red wine contains more anti-
oxidants than white wine, but a further understanding of the magnitude
of this disparity as well as several possible causes are still worth investi-
gating.'*!! Three different wines used for comparison are a common red
wine, pinot noir; a common white wine, pinot grigio; as well as Concord
grape wine. These three wines will also be compared to three different
grape juices: homemade purple grape juice as well as store-bought
organic varieties of Concord grape juice and white grape juice.

Wine has been much more heavily advocated for health benefits than
grape juice for a few reasons.'"*? For one, people always love having a
nice excuse to drink alcohol and it is drunk in greater quantities than
grape juice. Secondly, people might lump grape juice and grapes into one
broad category while considering wine a separate entity. Comparing the
total antioxidant capacities of three varieties of wines and grape juices
through the Cuprac assay will not only help show which options are the
healthiest but also how big the differences are. This comparison can also
hint at whether the types of grapes used or the differences in how wines
and grape juices are produced is the bigger determinant in terms of total
antioxidants.
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middle. Conclusion: This study confirms that purple grapes and red wine
have significantly more antioxidants than do green grapes or white wine.
Conclusion: This study supports the drinking of both purple grape juice
and red wine for their antioxidant activity.
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Health conscious people who plan on basing their drinking choices on
antioxidants are probably also interested in the carbohydrate content of
the different wines and grape juices. The carbohydrates of each will be
analyzed primarily from a health perspective (especially for weight-
conscious individuals). Secondarily, this analysis can also hint at
why there are fewer carbohydrates in either wines or grape juices.”
In theory, wines should have significantly fewer carbohydrates which
are because carbohydrates turn into alcohol during the fermentation
process.'

METHODS

The methods used in this study were approved by the Research and
Development Committee of the Stratton Veteran’s Administration
Medical Center. Three winesand grape juices were acquired for analysis
by the Cuprac assay,'>'® for total antioxidants as well as a Carbohydrate
analysis.'”!® The three wine varieties were Concord grape wine, Pinot
noir, and Pinot grigio. The three grape juices used were a purple home-
made grape juice, and organic varieties of Concord grape juice and white
grape juice purchased from the store. All juices were 100% juice with
no antioxidant or other supplements added. Each experiment utilized
4 individual samples of each wine and juice.

The Cuprac biochemical assay was conducted by diluting each sample
to four different concentrations on ice in a 0.05M Tris buffer (pH 7.6),
composed of 7.45 grams of Trizma preset crystals in 1 L of water. Each
dilution was then pipetted in the amount of 150 pl into duplicate test
tubes. 150 ml each of IM ammonium acetate, 7.5 mM neocuproine, and
10 mM copper (II) chloride dehydrate was added to each test tube. The
ammonium acetate was prepared by mixing 7.708 grams in 100 mL of
water. The neocuproine was prepared by dissolving 156.20 mgs in 100
mL of 96% ethanol, and the copper (II) chloride consisted of 170.48 mgs
of the compound in 100 mL of water.
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Table 1: Antioxidants and Carbohydrates

Antioxidant Activity

Name of Sample

(mg Ascorbic Acid/ ml)

Carbohydrates
(mg glucose/ ml)

1 Concord grape wine 1469 +/- 112 44.415 +/- 5.1
2 Pinot noir (red wine) 2752 +/- 183 1.250 +/- .073
3 Pinot grigio (white wine) 180 +/- 2.4 1.674 +/- .017
4 Homemade purple grape juice 4520 +/- 283 75.760 +/- 7.8
5 Concord grape juice 4781 +/- 893 87.083 +/- 6.6
6 White grape juice 36 +/-0.91 91.968 +/- 9.4
Each data point is the mean +/- SEM of 4 individual assays.
Table 2: Statistics for antioxidant activity
Concor.d Grape Flenel  Ciseerks Pur[fle% Concort.:l White'Grape
Wine grape juice Grape Juice Juice
Concord Grape Wine - - - - - -
Pinot noir * - - - - -
Pinot grigio * * - - - -
Purple grape juice * * * - - -
Concord Grape Juice * R * = - -
White Grape Juice * * * * * -
*=significantly different, p<0.05.
Table 3: Statistics for carbohydrates
Concor.d Grape Slrsre Shesatas Purpfle. Concoro.:l White.
Wine grape juice  Grape Juice  Grape Juice
Concord Grape Wine - - - - - -
Pinot noir * - - - - -
Pinot grigio * - - - - -
Purple grape juice * * * - - -
Concord Grape Juice * * * - - -
White Grape Juice * * * - - -
*=significantly different, p<0.05.
A standard curve was prepared daily at room temperature from a solu-  Statistics

tion of 1 mM L-ascorbic acid which was made by mixing 19.81 mgs in
100 mL of water. Dilutions for the standard curve were made in the Tris
buffer with concentrations of 1000, 500, 250, 125, 62.5, and 31.25, as well
as a blank (Tris buffer). Once all of the samples or standards and the
three solutions were added to the test tubes, they were then incubated
at room temperature for thirty minutes. All of the test tubes were then
analyzed in a Hitachi U-2001 Spectrophotometer.

In order to analyze the carbohydrates of the samples, the samples and
standards were prepared in a similar fashion to the Cuprac assay. This
time, 20 pL of each sample or standard was added to each test tube.
Pipetted into each test tube was 1 mL of an anthrone solution, prepared
daily, at a ratio of 1 mg of anthrone per 1 mL of 2.3:1 sulfuric acid in
water. The standard curve was created using six glucose standards di-
luted in water with concentrations of 5, 2.5, 1.25, 0.6, 0.3, and 0.15 mgs/
mL; the seventh standard was a blank (water). This glucose solution was
prepared daily. The samples were incubated in a water bath at a tempe-
rature of 90°C for two minutes and then cooled in cold water for five
minutes. They were then removed from water in order to stabilize to
room temperature for five more minutes. All standards and samples were
then read in the Hitachi U-2001 Spectrophotometer.
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Statistical analyses utilized one way ANOVA followed by the TUKEY
test for individual differences. A p<0.05 was required for statistical
significance.

RESULTS

A comparison of the antioxidants and carbohydrates of the six different
samples can be found in Table 1. The drinks with the highest antioxidants
were the two purple grape juices which were not significantly different
from one another. The white grape juicehad the lowest antioxidant activity
of any sample. Of the wines, the Pinot noir contained the highest antioxi-
dant activity which was significantly higher than the Concord wine or the
Pinot grigio. The wine with the lowest antioxidants was the Pinot grigio.
When comparing the carbohydrates, the three grape juices were much
higher than the wines and not statistically different from one another. Of
the three wines, the Concord wine was roughly in the middle of the other
two wines and the three grape juices. The Pinot noir and Pinot grigio had
extremely low carbohydrates.

The statistical comparisons for the antioxidant activities are given in Table
2 and the statistical comparisons for carbohydrates are given in Table 3.
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DISCUSSION

The data demonstrated that purple and Concordgrape juices had signi-
ficantly higher antioxidant content than any of the wines. The purple
grape juices were not significantly different from one another. The white
grape juice contained extremely low antioxidants which was less than
a hundredth of the purple grape juice. A plausible explanation is that
since the antioxidants are different in purple grapes and green grapes,
the antioxidants from the green grapes were less soluble than those in
the purple grapes.”

The Pinot grigio was also much higher in antioxidants than the white
grape juice. This could have been caused, in part, because different grapes
were used to make the white wine and the white grape juice. Either the
grapes used to make the Pinot grigio may have had more antioxidants
or slightly different antioxidants which affected how well they made it
from the grapes into the final product. Another explanationis that the
processing of wine compared to grape juice is different in such a way that
it allowed more antioxidants to make it through the production of the
wine than of the grape juice.

When analyzing the antioxidants in the wines, the Pinot noir was signifi-
cantly higher in antioxidants than the Concord grape wine and the Pinot
grigio. Once again, whether different grapes have higher antioxidants or
just more soluble antioxidants remain a difficult issue to resolve.”

The most direct comparison between grape juice and wine is from the
study betweenthe Concord grape wine and the Concord grape juice.
Since the same grapes were used, the huge difference in antioxidants is
most likely a result of how wine is produced versus how grape juice is
produced. The grape juice had roughly three times the antioxidants as
the wine, supporting the idea that grape juice has more antioxidants than
comparable wine. This is most likely because the skin and other particu-
late matter is removed sooner in the process of wine making, thereby not
allowing as many antioxidants to solubilize into the final product. Due to
how much higher the antioxidants in Pinot noir are compared to Concord
grape wine, it would be worthwhile to investigate whether grape juice
made from Pinot noir grapes would be significantly higher than Pinot
noir wine. In studies of other plants and vegetables, the processing meth-
ods have been shown to have direct effects on the antioxidant properties.”

The carbohydrates for the three grape juices are all fairly similar. The
wines however were significantly different in terms of carbohydrates.
The Pinot noir and Pinot grigio both had very low carbohydrate content.
This can be supported by the fact that the fermentation process turns
carbohydrates into alcohol. However, the Concord grape wine was much
sweeter and had much more carbohydrates.

When taking both antioxidants and carbohydrates into account, there
is a strong argument to be made that red wine is the best grape product
to drink (in moderation).®* Purple grape juices seem to have more
antioxidants than their comparable wines, but this is at the expense of
significantly more carbohydrates.

CONCLUSION

Grape Juice has higher carbohydrates and antioxidants than the same
colored wine. Purple grapes and red wine appear to be the best choices
for their antioxidant properties.

ACKNOWLEDGEMENT

This material is based upon work supported in part by the Office of
Research and Development Department of Veterans Affairs and the
Capital Region Medical Research Foundation.

88

CONFLICT OF INTEREST

The authors declare that there are no conflicts of interest.

ABBREVIATIONS USED
CUPRAC: The cupric reducing antioxidant capacity.

REFERENCES

1. Andrade AC, Cesena FH, Consolim-Colombo FM, Coimbra SR, Benjo AM,
Krieger EM, et al. Short-term red wine consumption promotes differential
effects on plasma levels of high-density lipoprotein cholesterol, sympathetic
activity, and endothelial function in hypercholesterolemic, hypertensive, and
healthy subjects. Clinics. 2009;64(5):435-42.

2. Rastija V. An overview of innovations in analysis and beneficial health effects
of wine polyphenols. Mini Reviews in Medicinal Chemistry. 2011;11(14):1256-
67.

3. Suadicani P Hein HO, Gyntelberg F Wine intake, ABO phenotype, and risk of
ischemic heart disease and all-cause mortality: the Copenhagen Male Study-a
16-year follow-up. Alcohol. 2008;42(7):575-82.

4. Altieri A, Bosetti C, Gallus S, Franceschi S, Dal Maso L, Talamini R, et al. Wine,
beer and spirits and risk of oral and pharyngeal cancer: a case-control study
from Italy and Switzerland. Oral oncology. 2004;40(9):904-9.

5. Walsh GP. Antioxidants in wine. Lancet. 1993;341(8859):1538.

6. Lippi G, Franchini M, Favaloro EJ, Targher G. Moderate red wine consumption

and cardiovascular disease risk: beyond the “French paradox” Seminars in

thrombosis and hemostasis. 2010;36(1):59-70.

Flamini R, Mattivi F, Rosso MD, Arapitsas P Bavaresco L. Advanced knowledge

of three important classes of grape phenolics: anthocyanins, stilbenes and

flavonols. International Journal of Molecular Sciences. 2013;14(10):19651-69.

8. He F Mu L, Yan GL, Liang NN, Pan QH, Wang J, et al. Biosynthesis of antho-

cyanins and their regulation in colored grapes. Molecules. 2010;15(12):9057-91.

9. Kumar D, Kumar S, Singh J, Narender, Rashmi, Vashistha B, et al. Free Radical

Scavenging and Analgesic Activities of Cucumis sativus L. Fruit Extract. Journal
of Young Pharmacists:JYP 2010;2(4):365-8.

10. Durak I, Avci A, Kacmaz M, Buyukkocak S, Cimen MY, Elgun S, et al. Comparison
of antioxidant potentials of red wine, white wine, grape juice and alcohol.
Current Medical Research and Opinion. 1999;15(4):316-20.

11. Vasanthi HR, Parameswari RP Deleiris J, Das DK. Health benefits of wine
and alcohol from neuroprotection to heart health. Frontiers in Bioscience.
2012;4:1505-12.

12. Anter J, de Abreu-Abreu N, Fernandez-Bedmar Z, Villatoro-Pulido M, Alonso-
Moraga A, Munoz-Serrano A. Targets of red grapes: oxidative damage of DNA
and leukaemia cells. Natural Product Communications. 2011;6(1):59-64.

13. Edelmann A, Diewok J, Baena JR, Lendl B. High-performance liquid chromatog-
raphy with diamond ATR-FTIR detection for the determination of carbohydrates,
alcohols and organic acids in red wine. Anal Bioanal Chem. 2003;376(1):92-7.

14. Wiken T. The stimulating influence of elementary molecular oxygen and
aerobically added carbohydrates on the rate of alcohol fermentation in different
yeasts. Sci Rep Ist Super Sanita. 1961;1:309-25.

15. Apak R, Guclu K, Demirata B, Ozyurek M, Celik SE, Bektasoglu B, et al.
Comparative evaluation of various total antioxidant capacity assays applied to
phenolic compounds with the CUPRAC assay. Molecules. 2007;12(7):1496-
547

16. Apak R, Guclu K, Ozyurek M, Bektas Oglu B, Bener M. Cupric ion reducing
antioxidant capacity assay for food antioxidants: vitamins, polyphenolics, and
flavonoids in food extracts. Methods in Molecular Biology. 2008;477:163-93.

17. Bean H, Schuler C, Leggett RE, Levin RM. Antioxidant levels of common fruits,
vegetables, and juices versus protective activity against in vitro ischemia/reper
fusion. International Urology and Nephrology. 2010;42(2):409-15.

18. Bean H, Radu F, De E, Schuler C, Leggett RE, Levin RM. Comparative evaluation
of antioxidant reactivity within obstructed and control rabbit urinary bladder
tissue using FRAP and CUPRAC assays. Mol Cell Biochem. 2009;323(1-2):139-
42.

19. Seeram NR, Aviram M, ZhangY, Henning SM, Feng L, Dreher M, et al. Comparison
of antioxidant potency of commonly consumed polyphenol-rich beverages in
the United States. J Agric Food Chem. 2008;56(4):1415-22.

20. SaleemTsS, Basha SD. Red wine: A drink to your heart. Journal of cardiovascular
disease research. 2010;1(4):171-6.

21. Chan EW YPT, Sze Jia Chin, LiYi Gan, Kor Xian Kang, Chin Hong Fong, Hui
Qi Chang, Yee Chern. Antioxidant properties of selected fresh and processed
herbs and vegetables. Free Radicals and Antioxidants. 2014;4(1):39-46.

~

Free Radicals and Antioxidants, Vol 7, Issue 1, Jan-Jun, 2017



Callaghan et al.: Antioxidants of wine and grape juice

PICTORIAL ABSTRACT
Wines: Grape Juice: P —
Concord grape Purple o= el iy

Pinot noir Concord grape
Pinot grigio White

I r

Conclusions:

Grape Juice has higher carbohydrates
and antioxidants than the same colored
wine. Purple grapes and red wine are the
best choices for their antioxidant
properties.

SUMMARY

The positive benefits of drinking wine and grape juices for their antioxi-
dant properties have been well documented.

Comparing the antioxidants between wine and grape juice as well as
different types of each should lead to a better understanding of these
benefits.

Our results demonstrated that Pinot noir had more antioxidants than Con-
cord grape and Pinot grigio.

Our study confirms that purple grapes and red wine have significantly
more antioxidants than do green grapes or white wine.

This study supports the drinking of both purple grape juice and red wine
for their antioxidant activity.
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