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In t roduct ion Epidemiological
evidence consistently links moderate
wine consumpt ion wi th reduced
mortality, mostly due to reduced
incidence of cardiovascular disease.
Recent scientific reports indicating
that a diet rich in fruit and vegeables,
together with moderate amounts of
alcohol, but more specific red wine
in moderation, is protective against
va r i ous  degene ra t i ve  d i seases ,
created a renewed interest in the
consumption of grapes and wine as
part of a healthy diet and lifestyle.
Aims The aims of this investigation
were  to  de te rm ine  f rom the
available information whether there
are grounds for these claims. The
cardioprotective effects of wine may
be  due  to  t he  p resence  o f
pharmacological active ingredients
such as acetyl-salicylic acid (aspirin)
or salicylic acid.
Methods In th is  s tudy twelve
different South African wines were
analyzed according to standardized
pharmacological methods for the
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presence of salicylic acid and acetyl-
salicylic acid.
Results Our results indicate that
although all the red and white wine
samples contain varying amounts of
salicylic acid, it is noteworthy that no
acetyl-salicylic acid could be detected
in any wine sample.
Conclusions There is signi f icant
ep idemio log ica l  and labora tory
evidence to promote the consumption
of grapes and wine as part  of  a
balanced diet and lifestyle for certain
individuals to prevent cardiovascular
disease. The presence of salicylic acid
and other phenolic compounds may
provide protection against platelet
aggregation by altering eicosanoid
metabolism in favour of increased
pros tacyc l ine  and decreased
thromboxane A, synthesis. Alcohol
c o n s u m p t i o n  g u i d e l i n e s  s h o u l d
emphasize that it is inappropriate to
indiscriminately advise non-drinkers,
and for those people who should not
drink at all to take up alcohol for health
reasons.

Abstract

ntroduct io
Research  cons i s ten t l y  show tha t
regular  moderate consumpt ion of
alcohol per si whether in the form of
w i n e ,  b e e r  o r  s p i r i t s ,  e x e r t s  a
protective effect against coronary
hea r t  d i sease . r -3  A l t hough  heavy
a l coho l  i n take  i nc reases  ove ra l l
mor ta l i t y r ' a  and  mor ta l i t y  due  to
cardiovascular diseases,s-5 moderate
intake appears to have a protective
effect against coronary heart disease,
as compared to drinking no alcohol.T-e

Evidence based on studies of diverse
p o p u l a t i o n s  s u g g e s t s  t h a t  w i n e

consumers  have  a  l ower  r i sk  f o r
coronary heart disease and death from
all causes. While red wine has been
considered healthier than white wine,
both red and white wine users were
shown to have a lesser risk of dying
from coronar\/ artery disease than beer
or l iquor drinkers.r0 More recendy a
new set of data from the Copenhagen
heart study revealed that wine drinkers
were the least l ikely to die during the
l2-year study period.rr In this study,
intake of spirits implies increased risk,
whi le  beer  dr ink ing d id not  af fect
mortality. Light and moderate drinking

is  associated with a dose dependant
decrease in mortality attributable to
cardiovascular and cerebrovascular
disease as wel l  as from other causes.
Moderate consumption of wine is
considered to be one to two glasses
( 125 - 250 ml) per day for men, and
o n e  g l a s s  p e r  d a y  f o r  w o m e n ,
corresponding to l0 -  30 I  ethanol
per day.

The French lifestyle includes risk fuctors
for coronary heart disease (high fat
c o n s u m p t i o n ,  h i g h  f r e q u e n c y  o f
smoking, lower exercise consciousness)



more than in North Americans, yet they
have a lower incidence of this disease.This
has appropriately been called the"French
Paradox".r2'r3 lt has been postulated that
the French are protected against
coronary heart disease mortality by the
la rge  amoun t  o f  w ine  they  d r i nk ,
pafticularly red wine.ra Red wines,which
have undergone extended grape skin
contact and oak maturation, contain
phenolic antioxidants, which inhibit l ipid

pe rox ida t i on ,  and  cou ld  p reven t
atheromatous plaque formation. White
wines have much lower concentrations
of these antioxidants than red winesr4-r7
which would suppoft the view that red
wine is  more protect ive against
atheroscleros is  and coronary hear t
disease than white wine.

Wine may have benefits due to the
presence of factors such as ethanol or

other non-alcoholic components, and
even other associated lifestyle factors
associated wi th wine consumpt ion.
E p i d e m i o l o g i c a l  s t u d i e s  a r e  n o t
capable of determining the specific
causes for the observed effects,and it
is therefore important to establish
whether or not there are identif iable
molecular mechanisms whereby wine
nutrients could affect cardiovascular
d isease.

Aims
Our interest is directed towards the
role of phytochemicals in plant foods
a n d  w i n e  i n  r e d u c i n g  p l a t e l e t
aggregation and thrombosis. Platelet
aggregat ion is  largely mediated by
thromboxane A' a compound formed
by enzymatic conversion of arachidonic
acid via cyclo-oxygenase to PGH, and
then to thromboxaneA' a potent pro-
aggregatory agent.rs're The synthesis of
these compounds by cyclo-oxygenase
is enhanced by l ipid hydroperoxides.2o
These hydroperoxides are readi ly
generated in response to tissue injury
and during inflammatory reactions, in
the presence of activated macrophages
and platelets.2r'22

Acety l -sa l icy l ic  ac id (aspi r in)  inh ib i ts
cyc lo -oxygenase  and  reduces  the
thrombotic tendency of platelets.23-26 In
vivo, aspirin is quickly de-acetylated to
salicylate. Both the salicylate and the
ace ta te  i ons  i n to  wh i ch  asp i r i n  i s
converted, contributes to the overall
activity of aspirin. Furthermore,in a high

We decided to analyse l2 different high
q u a l i t y  w i n e  s a m p l e s  f r o m  t h e
S t e l l e n b o s c h  r e g i o n .  T h e  s a m p l e
included 5 red wines,and 7 white wines
with high concentrations of phenolic
acids and antioxidants according to
previous analysis.rT

An assay for  quant i ta t ing SA and
A S A  t o  d e t e r m i n e  t h e  v a l u e s  i n
w i n e  s a m p l e s  w a s  d e v e l o p e d .  A
m i n o r  m o d i f i c a t i o n  o f  a  m e t h o d
w a s  p r e v i o u s l y  d e v e l o p e d  f o r

dose ,  sa l i cy la te  comp le te l y  i nh ib i t s
asp i r i n ' s  (ASA)  e f f ec t  on  p la te le t
cyclooxygenase activity.2T Accordi ng to
these authors, platelet and/or vascular
cyc looxygenase  m igh t  be  spa red
acetylation by acetyl salicylic acid if the
plasma levels of salicylate is carefully
balanced with the plasma level of acetyl
salicylate. The salicylate moiety may also
inter fere wi th the p late let  and/or
leukocyte lipo-oxygenase pathway of
arachidonic acid metabolism, preventing
hydroperoxide formation.

B o t h  r e d  a n d  w h i t e  w i n e s  a r e
excel lent  sources of  sa l icy l ic  ac id and
i ts  metabol i tes 2,3 d ihydrobenzoic
acid and 2,5 d ihydrobenzoic ac id,28 a l l
o f  which have vasodi la tor  and ant i -
inflammatory activit ies. Many plants
other  than grapes produce sal icy l ic
ac id.  Sal icy l ic  ac id is  postu lated to
be a p lant  hormone.2e

South Africa has one of the highest
incidences of myocardial infarction in the

Materials and Methods
quan t i f i ca t i on  o f  SA  and  ASA in
human  p lasma .  A  known  quan t i t y
o f  w i n e  w a s  d i l u t e d  w i t h
concen t ra ted  oe rch lo r i c  ac id .  and
in jected onto the HPLC column. To
de te rm ine  the  re ten t i on  t imes  o f
ASA and  SA ,  and  to  ca l cu la te  t he
concentrat ion of  ASA and SA in the
w i n e ,  t h e  s a m e  v o l u m e  o f
p e r c h l o r i c  t r e a t e d  w i n e  s a m p l e s
were spiked with a known quantity
of ASA and SA. To obtain a solution
ofASA equivalent to 206 ng/ml in the

world. Serious consideration should be
given to prevent  th is  epidemic of
disabling disease that affects the young
economical ly  act ive sector  of  our
country. Since South Africa produces
good wines,we have decided to analyse
various South African wine cultivars for
the presence of salicylic acid and acetyl-
salicylic acid (aspirin).

A thorough literature search to identif
a n y  a p p l i c a b l e  d a t a  a n d  o t h e r
information concerning the presence
of salicylic acid (SA) and acetyl-salicylic
acid (ASA) or aspirin in wine and their
possible role in the prevention and
management of coronary heart disease
was carried out.

Available international data may
dift r from SouthAfrican conditions;
therefore comparative studies are
necessary. Our aim was therefore
to detect anti-platelet factors such
as SA and ASA in twelve South
African wine cultivars.

wine and SA equivalent  to  826 ng/
ml  ( the standard addi t ion method).

Thereafter the samples were analysed
again. The retention times were 10. I
m inu tes  f o r  sa l i cy l i c  ac id  and  |  1 .6
minutes for acetyl-salicylic acid. The
lower limit of quantification for the assay
during the study was set at the lowest
acceptable calibration standard used
consistently during the assay ofthe study
samples: 33. I ng/ml for acetyl-salicylic
acid and 133 ng/ml for salicylic acid.



The results of the acetylsalicylic acid

and the salicylic acid determinations are
presented inTable l.

The analysis of the SouthAfrican wines

for salicylic acid (SA) and acetyl-salicylic

acid (ASA) revealed interesting results.

None of the wine samples analysed

contained ASA, whilst SA was present

in a l l  the samples in  concentrat ions

ranging from 126 to 383 ng/ml (Table

l). These values differ significantly from

concentrations in several Californian

wines 28 where concentrations of SA

values of | | 100-2 | 000 ng/ml were

found .  wh i ch  a re  two  o rde rs  o f

magn i tude  h ighe r  t han  the  l eve l s

detected in the South African wines.

This d iscrepancy is  not  expl icable.

Howeve[ researchers from Pennsylvania,

reporced an average value of 660 ng/ml

in seven Vidal blanc wines 30 which is

more comparable to our results.

Results

Table l:Acetylsolicylic and Solicylic Acid content of o
serection of South Africon wines.

Discussion
O u r  r e s u l t s  i n d i c a t e  t h a t  t h e

concentrat ion of  SA is  on average

300ug /L  wh i ch  equa tes  t o  l 00x

l e s s  t h a n  t h e  p r o p o s e d  3 0  m g

a s p i r i n  p e r  d a y  f o r  p r o t e c t i v e

e f fec t . 3 rThe re fo re  w ine  does  no t
have suf f ic ient  ant i -p late let  ef fect

to protect  against  card iovascular

d isease.  We suggest  that  because

w i n e  i s  u s u a l l y  t a k e n  w i t h  a

ba lanced  mea l ,  t he  add i t i ve  e f f ec t

o f  t h e  w i n e -  a n d  t h e  f o o d

s a l i c y l a t e s  m a y  p r o v i d e  t h e

necessary Protect ion.  The intake

of  sa l icy lates in  foods may have

c o n t r i b u t e d  t o  t h e  d e c l i n e  i n

ca rd iovascu la r  mor ta l i t y  i n  t he

Uni ted States .32

The  amoun ts  o f  sa l i cy la tes  i n  a

var iety  of  d iets  are ev ident ly  low;

i n  an  ana l ys i s  o f  r ed  w ine ,  0 ,7  mg

sa l i cy l i c  ac id  pe r  l i t r e  bu t  a l so  no

ace ty l - sa l i cy l i c  ac id  was  found .33

T h i s  i s  p r o b a b l y  i n s u f f i c i e n t  t o

a f f e c t  d i s e a s e  r i s k . 3 a  I n  w i n e ,

howeve r ,  sa l i cy l i c  ac id  and  o the r

ant iox idants co-exis t  wi th ethanol
and the synergis t ic  ef fects between

t h e s e  s u b s t a n c e s  m a y  h a v e  a
b e n e f i c i a l  r o l e  i n  c a r d i o v a s c u l a r

we l l  be ing .

Sa l i cy l i c  ac id  and  i t s  me tabo l i t es ,

2 ,3 -d ihyd robenzo i c  ac id ,  and  2 ,5 -

d i h y d r o b e n z o i c  a c i d  h a v e

vasodi la tory and ant i - in f lammatory

act iv i t ies.  Thei r  combined ef fect  in

wine is  not  equivalent  to  the ef fect
o f  t he  recommended  da i l y  dose  o f

3 0  m g  a c e t y l - s a l i c y l i c  a c i d  t o
mainta in card iovascular  wel l  being

as  a  p la te le t  i nh ib i t o r  . 31

The  p resence  o f  sa l i cy l i c  ac id  i n

w i n e  m a y ,  i n  p a r t ,  e x p l a i n  t h e

cardioprotect ive ef fect  of  wine.  In

w ine ,  sa l i cy l i c  ac id  co -ex i s t s  w i t h

ethanol  that  may have a synergis t ic

ef fect  for  card iovascular  wel l  being.

A l t hough  a  t ab le t  o f  asp i r i n  a  day
may be benef ic ia l ly  associated wi th

a  regu la r  da i l y  use  o f  a  coup le  o f
g lasses  o f  r ed  w ine ,  t he  poss ib i l i t y

o f  an  i nc reased  haemor rhag i c  r i sk

o f  c o n c o m i t a n t  c o n s u m p t i o n  o f

a s p i r i n  a n d  w i n e  s h o u l d  b e
cons ide red .

T h e r e  i s  s i g n i f i c a n t  e v i d e n c e  t o
promote the use of  grapes and wine

in moderat ion as par t  of  a balanced
diet .  l f  sa l icy lates and ant iox idants
play a ro le in  the prevent ion and
m a n a g e m e n t  o f  c a r d i o v a s c u l a r

d isease,  i t  is  possib le that  grapes

a n d  w i n e  c a n  m a k e  a  p o s i t i v e

contr ibut ion in  th is  regard.  Fur ther

i nves t i ga t i ons  shou ld  be  done  to

clarify the situation with regard to

the protect ive ef fects of  wine on

the  hea r t .

Wine
(ng/ml)

Acetylsalicylic acid
(mg/ml)

Salicylic acid
(ng/ml)

Sauvignon Blanc'96

Merlot '93

Chardonnay'95

Pinotage'93

Cabernet Sauvignon'92

Tassenberg Red

Ros6

Rhine Riesl ing'96

Sauvignon/Chardonnay'95

Special Late Harvest'96

Noble Late Harvest'90

Chardonnay'93

none

none

none

none

none

none

none

none

none

none

none

none

3 t8

277

t26

277

232

348

234

154

t75

207

383

t32
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