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Programme 

Sunday,October10,1999 

16:00 Opening and Welcome 

16:15 Opening lecture 
Chairman: G. Rechkemmer, GER 

Die! and cancer prevention: Will eating more fruits and vegetables make a difference ? 
A. Schatzkin, USA 

I. The traditional way of vegetable and fruit consumption - experiences of 
Mediterraneans and of the elderly 

17:00 Fruit and vegetables in the mediterranean diets 
A. Ferro-Luzzi, I 

17:40 Vegetable and fruit in the SENECA study on nutrition and the elder1y in Europe 
D. Brubacher, D. Schlettwein-Gsell, CH 

19:00 Practical experiences with eating and culture 

Monday, October 11, 1999 

II. Functional ingredients in vegetables and fruit 
Chairman: B. Watzl, GER 

09:00 Gontribution of vegetables and fruit to the plasma antioxidant capacity in humans 
R. L. Prior, USA 

09:40 Functional ingredients in wine: Flavonoid antioxidants against LDL-oxidation and 
cardiovascular disease 
M. Aviram, IL 

10:20-10:40 Coffee break 

10:40 Bioavailability and functions of isoftavonoids 
A. A. Franke, USA 

11 :20 Functional ingredients in vegetables and fruit and their role in the prevention of 
atherosclerosis 
P. Weber, CH 

12:00- 13:30 Lunch Break 

111. Cellular effects of phytochemieals of vegetables and fruit 
Chairman: K. Briviba, GER 

13:30 Chemoprotective glucosinolates and isothiocyanates in cruciferous vegetables 
J. W. Fahey, USA 

14:10 Anthocyanins and colanie tumor cell signalling (FAIR950894) 
G. Rechkemmer, GER 



14:50- 15:10 Coffee Break 

15:10 Chemopreventive potential of monoterpenes 
S. Schutz, GER 

15:50 Polyphenolsand hemostasis (FAIR973261) 
G. de Gaetano, I 

16:30 Guided Poster Session 

17:30 Social Event 

Tuesday, October 12, 1999 

IV. Health benefits of vegetable and fruit consumption 
Chainnan: A.Bub, GER 

09:00 Research into vegetable and fruit consumption in the EPIC study 
H. Boeing, GER 

09:40 Vegetable and fruit intake and mortality in vegetarians 
T. Key, UK 

10:20 - 10:40 Coffee Break 

10:40 Effects of vegetable consumption an bone metabolism 
R. C. Mühlbauer, CH 

V. Trends in food habits in Europe: Towards the dietary goal 'Five-a-day· 
Chainnan: U. Oltersdorf, GER 

11 :20 Experiences with programmes to increase vegetable and fruit consumption in Norway 
A. 0. Aarum, N 

12:00- 13:30 Lunch Break 

13:30 Take Five- challenges and achievements of a dietary intervention study 
A. S. Anderson, UK 

14:10 The Polish nutrition policy regarding the dietary goal to increase vegetable and fruit 
consumption in Poland 
L. Szponar, PL 

14:50 'Five-a-day': A health campaign in Gennany 
A. Pfaff, GER 

15:10 Concluding Remarks and Summary 
G. Rechkemmer, GER 
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DIET AND CANCER PREVENTION: WILL EATING MORE FRUITS AND VEGETABLES MAKE A 

DIFFERENCE? 

Arthur Schatzkin, M.D., Dr.P.H., 

National Cancer Institute (USA}, Bethesda, MD. 

Cancer remains a major wortd-wide health problem. Treatment advances have improved survival for 

several malignancies, but prevention remains a high prtortty. Dietary change (including supplementation) 

is an attractive and practical approach to cancer prevention, but the science undertying die! and cancer 

remains 'softer' than we would like. A great deal of attention and controversy has accompanied such 

dietary hypotheses as fat and breast cancer, fiber and colorectal cancer, beta-carotene and lung cancer. 

Among the most consistent evidence !hat die! can prevent malignant disease is !hat ernerging for fruit and 

vegetable consumption. Several plausible biologic mechanisms have been invoked to account for a 

cancer-prevenlive effect of fruit and vegetable consumption (e.g., antioxidant activity, detoxification, 

enzyme modulation, endocrine effects, oncogenic virus interaction). I will briefty review observational 

epidemiologic data for fruits and vegetables vs. colorectal, prostate, lung, breast, and cervical cancer; the 

findings supporting large bowel cancer risk reduction are particularty consistent. A number of 

methodologic obstacles confront epidemiologic research on this question. How far do we go in focusing 

an micronutrient or nonnutritive biochemical components of fruits/vegetables, rather than on specific 

foods or food groups? ls it folate or is it vegetables? How serious is the association-attenuating 

measurement error problern for fruit/vegetable intake, not to speak of specific nutrient components, and 

are current 'validation' approaches adequate? 

Other epidemiologic issues include the role of intake biomarkers (are any of them any good?}, possible 

recall bias in case-control studies, inadequate intake range within study populations, the potential 

importance of (and difficulty in obtaining infonmation an) past die!, the complex area of diet-metabolizing 

gene interactions, and the ever-present problern of confounding. Clinical nutrition ('feeding') studies allow 

precise investigator control over intake but generally involve intenmediate end point markers with 

uncertain relation to cancer; an effect of increased vegetable consumption on rectal epithelial cell 

proliferation, e.g., does not necessarily translate into reduced risk of colorectal cancer. Clinical trials with 

explicit cancer (or advanced neoplasia) endpoints can provide strong evidence for the fruitlvegetable

cancer hypothesis, though this study design is not without its limitations. A review of clinical trials of 

fruitlvegetable intake (or related micro- and macronutrient Supplements) vs. cancer at various sites will be 

provided. I will conclude with Suggestions - further exposure refinement; new cohorts, feeding studies, 

clinical trials (including interventions against hereditary cancers) - for advancing this area of prevention 

research. 
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FRUIT AND VEGETABLES IN THE MEDITERRANEAN DIETS 

A. Ferro-Luzzi and G. Catasta 

Nationalinstitute of Nutrition, Rome, ltaly 

The dietary profile of the Mediterranean region has acquired over the years a weil recognized connotation 

of being health-promoting. The specific mechanism responsible for this proteelive role, while not yet fully 

understood, places vegetables and fruit present in the diet in a mostprominent position. 

in the 60's, when the Seven Country Study first revealed the beneficial effect of the Mediterranean diets, 

the emphasis was on the fat moiety of the diet. Forthis reason, there is only scanty information on the 

amount and type fruij and vegetables consumed in those years. From a nationally representative 

hausehold survey conducted in 1963-65 in 6 European countries, it appears that the daily consumption of 

vegetables and fruits was in Southern ltaly just about 400 g/p.c., while in Northern European countries it 

ranged between, 255 and 321 glp.c .. lt also revealed rather profound differences not only between but 

also within countries, with, e.g., North ltaly consurning about 50% less vegetables and fruit than the 

South. Moreover, marked differences existed in the individual items composing the aggregate groups with 

more cabbages, carrots and other root vegetables in the North, while the South ate more fruit vegetables 

such as tomatoes. Other Information on dietary proflies in the 60's, derived from the Seven Country Study 

but only on adult men, confirms the general North-South trend of increasing consumption of fruit and 

vegetables and the higher presence of root vegetables in the Northern diets. 

Since the 60's, appreciable shifts in the dietary profile have tak.en place throughout Europe, including the 

Mediterranean region. An increase has been recorded in vegetable and fruit consumption, more mark.ed 

in Northem and Central Europe than in the South, thus progressively eroding the earlier South-North 

differential. However in 1995, significant dietary differences still permitted to cluster the Mediterranean 

countries apart from the rest of Europe. 

The prospect for the future of the Mediterranean dietary style is rather uncertain, as a I arge variety factors 

influences food consumption tendencies. The properties of foods, person-related factors and 

environmental factors all come into the decisional process, blurring the ability to predict actual food 

consumption behaviour. lt is however reassuring that, besides all-pervasive economic factors, also the 

awareness of the health-promoting attributes of food is increasingly orienting the choices of the 

consumers, and might preserve the Mediterranean dietary profile for the future generations. 



VEGETABLE AND FRUIT IN THE SENECA STUDY ON NUTRITION AND THE ELDERL Y IN EUROPE. 

D. Brubacher and D. Schlettwein-Gsell, Basel, Switzerland 

Objective: Assessment of portians of fruit, vegetable and potatoes. 

Design: Longitudinal study in men and warnen born 1913-18 in traditional towns across Europe with 

measurements Iaken in 1988/9, 1993 and 1999 (for details see: Eur. J. Clin. Nutr. Vol. 50, Suppl. 2 1996). 

The nutritional survey included a 3 day food record from which the first day was chosen to assess 

portians of fruit, vegetable and potatoes at breakfast, lunch, dinner and snacks. 

Setting: Data include approx. 1100 subjects from 10 study towns assessed in 1993 and 3 study towns 

assessed in 1988/9. 

Results: Mean numbers of portians varied between study towns from 0.41o 2.3 portions/day for fruit, 0.4 

to 2.5 portions/day for vegetable and 0 to 1.6 portions/day for potatoes. Mean numbers of fruit and 

vegetable portions/day varied between 1.4 and 4.3, mean numbers of fruit, vegetable and potatoes 

portions/day between 2.9 and 4.7. ln one study town (Yverdon/CH) data were assessed in 1988/9 and 

1993 with virtually identical results in both surveys. 

Ranking mean numbers of portians was positively related with ranking mean intake in g. A weak positive 

relation was found with antioxydant status but not with self-assessed health. 

ln study towns with cooked meals at lunch the mean numbers of portians at lunch, dinner and snacks 

were 0.6, 0.5, 0.4 for fruit and 0.8, 0.4, 0 for vegetable. ln study towns where breadmeals prevailed at 

lunch the respective means were 0.2, 0.3, 1.1 for fruit and 0.4, 0.5, 0 for vegetable. 

Conclusion: The recommended 5 portians of fruit and vegetable were not reached by any study town. The 

mean number of portians was rather low in towns with high proportians of successfully aging subjects. 

The impact of cooked meals on the number of vegetable portians needs further investigation. 
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GONTRIBUTION OF VEGETABLES AND FRUITS TO THE PLASMA ANTIOXIDANT CAPACITY IN 

HUMANS. 

Ronald L. Prior and G. Cao. 

USDA Human Nutrition Research Center on Aging at Tufts Univ., Boston, MA 02111. 

lt is often assumed that antioxidant nutrients contribute to the protection by fruits and vegetables against 

diseases of aging. However, their effects on overall antioxidant status in humans is unclear. We have 

investigated the effects of fruit and vegetable consumption on plasma antioxidant capacity (AC) in two 

clincial studies. The objective of the first study was to investigate whether a diet lieh in fruits and 

vegetables would affect the AC in plasma of 36 healthy non-smokers following consumption of a 

controlled diet containing 10 servings of fruits and vegetables each day for 15 days. Fasting plasma AC, 

measured as oxygen radlcal absorba;;e cap::ity (ORAC), and cx-toc(;ph~r~l ~ere determined on days 1, 

6, 11, and 16. Fasting baseline plasma ORAC was significantly correlated with the subjects estimated 

daily ORAC intake from fruits and vegetables during the previous year. Plasma ORAC increased 

significantly by day 11 of consumption of 10 servings of fruits and vegetables. This increased ORAC 

could not be explained by the increase in the plasma cx-tocopherol concentrations. ln a second study, we 

investigated the responses in serum AC following consumption of a control beverage, strawberries (240 

g), spinach (294 g), red wine (300 mL), or vitamin C (1250 mg) in eight elderly women. AC of serum using 

the area under the curve (AUC) was 7-25% greater than after the control beverage du ring the 4 h period 

following consumption of red wine, strawberries, vitamin C, or spinach (P<0.05). lncreased consumption 

of fruits and vegetables can increase the plasma AC in humans, however the dietary factors responsible 

for the increase remain to be deterrnined. 
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FUNCTIONAL INGREDIENTS IN WINE: FLAVONOID ANTIOXIDANTS AGAINST LDL OXIDATION 

AND CARDIOVASCULAR DISEASE 

Michael Aviram 

Lipid Research Laboratory, Technion Faculty of Medicine, The Rappapart Family Institute for Research in 

the Medical Seiences and Rambam Medical Center, Haifa, Israel. 

Oxidation of low density Iipoprotein (LDL) is a major risk factor for atherosclerosis and hence search for 

potent natural antioxidants (such as vitamin E, vitamin C, ß-carotene, lycopene, selenium and 

polyphenolic ftavonoids) against LDL oxidation is the focus of extensive research. Flavonoids are 

diphenylpropanes that commonly occur in plants, and are frequent components of the human diet. 

Nutrient sources for polyphenols include: licorice root extract (rich with the isoftavan glabridin), red wine 

(rich with flavonoids from the grape skin such as the ftavonol quercetin and ftavanol catechin), ginger, 

pomegranate, orange and grapefruit peels. 

Red wine, but not white wine consumption (400 ml per day, for a period of 2 weeks) by healthy volunteers 

resulted in a reduced propensity of the volunteers LDL to Iipid peroxidation (in response to copper ions) 

as determined by a 46%, 72% and 54% decrement in the content of aldehydes, Iipid peroxides, and 

conjugated dienes, respectively. The antioxidant effect of dietary red wine an LDL oxidation was not 

secondary to changes in the LDL content of vitamin E or carotenoids, but could be related to an elevation 

in LDL-associated polyphenols. Thus, some phenolic substances that exists in red wine are absorbed, 

bind to plasma LDL, and may be responsible for the antioxidant properlies of red wine against LDL 

oxidation. 

We next analyzed the effect of consuming red wine, or its major ftavonoid constituents catechin or 

quercetin, an the development of atherosclerotic lesions, in relation to LDL oxidation and aggregation, 

using the atherosclerotic, apolipoprotein E deficient (E") mice model. The atherosclerotic lesion area was 

decreased in the treated mice by 39%, 46% and 48% respectively, in comparison to placebo-treated E" 

mice. These results were associated with reduced susceptibility to oxidation (induced by copper ions, free 

radical generators or by macrophages) of LDL isolated after consumption of red wine, quercetin and, to a 

lesser extent catechin, in comparison with LDL isolated from control mice. Furthennore, HDL-associated 

paraoxonase (an enzyme associated with protection against Iipid peroxidation) activity was preserved in 

red wine-treated mice in comparison to placebo-treated mice (where enhanced Iipid peroxidation and 

atherosclerosis were associated with decrement in paraoxonase activity). 

LDL oxidation was previously shown to Iead to its aggregation. The susceptibility of LDL to aggregation 

was decreased, in comparison with control mice, by 63%, 48% or 50% an consuming catechin, quercetin, 

or red wine, respectively. ln vitro studies revealed that the inhibition of LDL aggregation by the above 

polyphenols could be related, at least in part, to a direct effect of the polyphenols an the LDL particle. 

We thus conclude that dietary consumption of red wine by humans or by the atherosclerotic E" 

mice, substantially decreased their LDL oxidation. This effect could be related mainly to the red 

wine flavonoid quercetin. ln E" mice, the antioxidant properties of flavonoids from red wine were 

associated with attenuation in the development of atherosclerotic lesions, suggesting an anti

atherogenic effect for red wine consumption. 



BIOAVAILABILITY AND FUNCTIONS OF ISOFLAVONOIDS 

A. A. Franke, G. Maskarinec, and L. J. Custer 

Cancer Research Center of Hawaii, University of Hawaii, 1236 Lauhala SI., Honolulu, Hl 96813 

Epidemiologie studies indicate !hat consumption of soy foods protects against certain cancers and other 

chronic disorders including heart disease and bone lass. ln addition to evidence from animal studies this 

hypothesis is based an the observation !hat Asian populations with high soy intake experience low rates 

of these chronic conditions. Among the various soy phy1ochemicals isoflavonoids deserve particular 

attention because they occur in very !arge amounts in soy foods (ca. 0.2%) and were shown in many 

animal studies to reduce the risk to cancer or to heart and bone disease. We developed fast, accurate 

and sensitive HPLC methods with photo diode array and mass detection to analyze isoftavonoids 

including their conjugates and metabolites from various human ftuids in support of metabolic, clinical, 

epidemiologic and phamnacological studies concemed with the assessment of the role of soy 

phy1oestrogens in health and disease. Application of our HPLC technique revealed 3 tJmol/h, 2 !JM and 

0.2 !JM of total isoftavones in urine, plasma and breast milk, respectively, after intake of 20 g soybeans 

(ca. 350 mg isoflavones). lsoftavones showed a biphasic pattern with peak Ieveis observed 1-2 hours and 

8-12 hours after soy intake. Total urinary isoflavone excretion was found to correlate very weil with dietary 

intake of soy products as assessed by dietary recalls or food frequency questionnaires in 102 women and 

50 men and women of various ethnicity from Hawaii, in 147 Chinese from Singapore, andin 60 women 

from Shanghai. This suggests !hat isoftavones can be used as a reliable biomarker for soy exposure in 

future epidemiologic studies assessing the role of soy or isoflavones regarding cancer proteelive potency. 

ln a case control study with 120 women from Shanghai we observed a proteelive effect of dietary 

isoftavones and to a lesser extent, of dietary lignans against breast cancer. Women in the tertile of 

highest urinary isoftavone excretion as weil as women in the middle tertile experienced a 50% decrease 

in risk to develop breast cancer versus those in the tertile with lowest isoflavone excretion. These findings 

support a potential breast cancer preventive effect achieved by soy consumption in populations !hat eat 

soy foods habitually. 

.I 

\ ~-'"" l ... o-,.._... 



FUNCTIONAL INGREDIENTS IN VEGETABLES AND FRUITS AND THEIR ROLE IN THE 

PREVENTION OF ATHEROSCLEROSIS. 

Peter Weber, MD, PhD, Switzer1and 

Nutritional factors such as eating a diet rich in fruit and vegetables are widely accepted to play a role in 

the risk reduction of cardiovascular diseases (CVD}, the number one killer in the industrialized world. A 

hast of compounds, which are contained in fruits and vegetables, have been implicated in reducing the 

risk of CVD. Antioxidants, navonoids, vitamins, carotenoids, dietary fibers, plant sterols, phytoestrogens, 

unsaturated fatty acids and more recently numerous secondary plant metabomes are reported to 

favorably affect the risk of CVD. The mechanism, by which these plant constituents may act on CVD risk 

factors, is variable. Many constituents of fruits and vegetables (e.g. vitamin E, flavonoids) are powerful 

antioxidants and they may inhib~ LDL oxidation. Dietary fibers and plant sterols decrease cholesterol 

absorption in the gut. Tocotrienols may lower serum cholesterol Ievels by affecting HMG-CoA activity, the 

rate-limiting enzyme of cholesterol synthesis. Phytoestrogens such as genistein or resveratrol may work 

through their estrogenic activity. Polyunsaturated fatty acids are anti-arrhythmogenic and they may exer1 

anti-infiammatory as weil as anti-aggregatory effects. Though there is a wealth of preclinical data on the 

possible mechanism by which single const~uents of fruits and vegetables may attenuate various 

cardiovascular risk factors, there is only limited information in controlled clinical trials. More research is 

required to identify the apportunilies single constituents of fruits and vegetables may provide when 

consumed as part of a balanced diet to possibly reduce the risk of CVD. 



CHEMOPROTECTIVE GLUCOSINOLATES AND ISOTHIOCYANATES IN CRUCIFEROUS 

VEGETABLES. 

Jed W. Fahey, 

Johns Hopkins School of Medicine, Baltimore, MD, USA. 

An extensive body of epidemiological evidence supports the contention that high fruit and vegetable 

consumption is associated with a reduction in the incidence of cancer at multiple organ sites. lnterest has 

thus grown steadily in recent years to develop diet-based chemoprotection strategies. One of the guiding 

principles in the development of dietary chemoprotective strategies has been the identification of 

chemical agents !hat induce Phase 2 detoxication enzymes in mammalian tissue. These enzymes 

inactivate reactive carcinogens by destruction of their reactive centers or by conjugation with endogenaus 

ligands thereby facilitating their elimination from the body. ln cruciferous vegetables, this inducer activity 

is principally due to the highly reactive isothiocyanates (R-N=C=S; mustard oils). More than 20 

isothiocyanates inhibit the formation of tumors of several animal organ targets elicited by a variety of 

carcinogens. Glucosinolates are very stable precursors of isothiocyanates, which are typically present in 

plants at vastly higher Ieveis than isothiocyanates. Glucosinolates are hydrolyzed to isothiocyanates by 

the coexisting but physically segregated enzyme myrosinase which is released upon wounding (chewing) 

plant cells and is also present in animal digestive systems. 

The isothiocyanate sulforaphane [1-isothiocyanato-(4R)-(methylsulfinyl)butane: CH3S(O)(CH2) 4-

N=C=S] has attracted much recent interest and is the most potent naturally-occurring inducer of Phase 2 

enzymes. lnterest in sulforaphane as a chemoprotector has been further stimulated by the recent finding 

that certain varieties of 3-day-old broccoli sprouts contain remarkably high Ieveis of glucoraphanin, the 

glucosinolate precursor of sulforaphane and may provide an efficient source of dietary glucoraphanin and 

consequently of sulforaphane. 



ANTHOCYANINS AND COLONIC TUMOR GELL SIGNALLING 

Gerhard Rechkemmer 

Federal Research Centre for Nutrition, Karlsruhe, Germany. 



CHEMOPREVENTIVE POTENTIAL OF MONOTERPENES 

Siefan Schulz 

Department of Phannacology and Toxicology, Otto-von-Guericke University Magdeburg, Gennany, 

Stefan.Schulz@medizin.uni-magdeburg.de 

Limonene is a major component of orange peel and other plant essential oils. Much attention has been 

directed toward its chemopreventive activity in roden! models of experimental carcinogenesis including 

mammary, lung, forestomach, and liver tumors. Limonene and its in vivo metabolites, perillic acid and 

perillyl alcohol, are structurally related to intennediates of mammalian isoprenoid metabolism, and have 

previously been demonstrated to selectively inhibit the isoprenylation of a class of cellular proteins of 21-

26 kDa in NIH3T3 and human mammary epithelial cells. We have previously used mitogen-stimulated 

lymphocytes as model system to examine the cellular effects of Iimonene. We have shown !hat 

monoterpene treatment inhibits DNA synthesis to a degree that correlated with a decrease in mevalonate 

labeling of proteins, and !hat lymphocyte proliferation was not restered by addition of eilher mevalonate, 

cholesterol or ubichinone. The perillic acid-mediated inhibilion of lymphocyte proliferation was associated 

with a suppression interleukin-2 and IL-1 0 production. Exposure to perillic acid resulted in a dose

dependent depletion of membrane-bound Ras proteins. Unlike hydroxymethyl-glutaryi-CoA reductase or 

protein farnesynransferase inhibitors, perillic acid did not induce a shift of membrane-bound into cytosolic 

p21 '"' but depleted total cellular Ras proteins. Triggering of the T-cell receptor perturbs the guanine 

nucleotide binding cycle of p21 '"',andin turn induces phosphorylation and activation of mitogen-activated 

protein kinases (MAPK). ln perillic acid-treated cells, the Ieveis of phosphorylated but not total MAPK 

were also decreased in a dose-dependent manner. Taken together, we provide evidence that 

monoterpenes interrupt signalling via the Ras/MAPkinase pathway by depleting farnesylated Ras Ieveis, 

an effect which may contribute to their chemotherapeutic and chemoprevenlive activity in vivo. 



POLYPHENOLSAND HEMDSTASIS 

Giovanni de Gaetano, Roberto Lorenzet, Licia lacoviello, Domenico Rotilio, Virgilio Evangelista, Chiara 

Cerletti and Serenella Rotondo. lstituto di Ricerche Farmacologiche Mario Negri, Consorzio Mario Negri 

Sud, Santa Maria lmbaro (Chieti), ltaly. 

Haemostasis is a complex, multifactorial process which Ieads to the arrest of haemorrhage following 

vascular or tissue injury. Both plasmatic and cellular factors are involved in the initiation and development 

of haemostasis. The same factors also play a crucial role in the process of thrombosis, leading to partial 

or complete occlusion of the Iumen of an injured vessel. Thrombosis, in turn, is the basis for some 

cardiovasular diseases such as myocardial infarction and strake. Polyphenols have been shown to 

modulate the function of the different cellular components involved in the process of heamostasis and 

thrombosis. They can interfere with the arachidonic acid metabolism in platelets and leukocytes, thus 

inhibiting platelet aggregation and reducing the synthesis of pro-thrombotic and pro-inflammatory 

mediators. Furtherrnore, they can down regulate the expression of adhesive molecules and tissue factor 

activity in both endothelial cells and leukocytes, resulting in functional modulation of cell-cell interactions 

and procoagulant activities. Several reports have documented the vasorelaxant properties of polyphenols 

in vitro. suggesting !hat the effect is mediated, at least in part, by enhancement of the synthesis and 

biological activity of n~ric oxide (NO). ln rats, supplementation in dlinking water with red wine for ten days 

resulted in prolongation of bleeding time, decreased ex vivo platelet adhesion to fibrillar collagen and 

reduction of experimental thrombosis by Iigaiure of inferior vena cava. Alcohol-free red wine was almost 

as effective as the original beverage, while white wine was ineffective. The role of polyphenols, whose 

content was indeed several folds higher in red wine as compared to white wine, was strenghtened by the 

increased antioxidant capac~y of the plasma of rats receiving red wine. The effects of red wine were 

reversed by the NO inhibitor L-NAME, suggesting !hat non-alcoholic components of red wine may 

modulate primary haemostasis and prevent experimental thrombosis by interference with the NO 

pathway. Among the different red wine polyphenols, tannic acid and quercetin were able to prolang 

bleeding time in a time and dose-dependent manner; the effect of tannic acid, bul not !hat of quercetin, 

was reversed by L-NAME, suggesting !hat these compounds may exert effect on haemostasis through 

different mechanisms. ln the framework of the European Union project "Wine and Cardiovascular 

Disease" (FAIR CT 97 3261), we are currently investigating the potential effects of red wine polyphenolic 

ex1racts (RWPE), provided by the Institut National de Ia Recherche Agronomique de France, on selected 

function of vascular and blood cellular components of the haemostatic system. The expression of tissue 

factor induced by exposure of human monocytes or human umbilical vein endothelial cells (HUVEC) to 

bacterial lipopolysaccharide, was reduced up to 70% in both cell types by coincubation with RWPE (5-50 

~g/ml). Coculture of IL-1ß-stimulated HUVEC with polymorphonuclear leukocyte (PMN) results in 

increased release of endothelial-derived growth factors. Pretreatment of IL-1 ß-stimulated HUVEC wilh 

RWPE, reduced platelet derived growth factor generation alter subsequent PMN coincubation, in a 

concentration-dependent manner. RWPE, in the same range of concentrations, strongly reduced elastase 

release and the expression of the ß2-integrin CD11 b/CD18 induced by the chemotactic peptide IMLP in 

PMN suspension. Altogether, the results obtained so far suggest !hat wine-derived polyphenolic 

compounds may interfere with several mechanisms involved in the progression of vascular damage. 



RESEARCH INTO VEGETABLE AND FRUIT CONSUMPTION IN THE EPIC STUDY 

Heiner Boeing 

German Institute of Human Nutrition Potsdam-Rehbrücke, Gerrnany 

There is convincing evidence from observational studies that fruit and vegetable consumption is 

associated with lower risk for many cancer sites. The biological mechanisms of a cancer proteelive action 

of fruit and vegetable consumption are probably connected with bioactive compounds being present in 

these food groups. However expert panels did not yet assign a single bioactive compound the same Ievei 

of evidence for a role in cancer risk as they did for the food groups. 

EPIC (European prospective investigation into cancer and nutrition) is the largest epidemiological study 

ever established in Europe to study the relationship between diet and cancer. lt is a multi-centric 

prospective cohort study, coordinated by the International Agency for Research on Cancer, Lyon, 

including working groups from 9 European countries ranging from the Mediterranean Sea to the North of 

Scandinavia. During the recruitment phase of this study between 1992 to 1998, about 475,000 study 

participants could be included who will be followed for cancer incidence du ring the next 10 to 15 years. 

From each study participant, inforrnation an dietary intake, Iifestyie and anthropometry is available. For 

most of the subjects also aliquots of blood specimens are stored in liquid nitrogen. 

This study can make use of the high variation of diet in the cohort and especially contribute to clarify the 

health promoting role of fruit and vegetables in the Mediterranean diet. The stored blood specimens allow 

the study of bioactive compounds in connection with other blood parameters to elucidate their role in 

human cancer etiology. 
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VEGETABLE AND FRUIT INTAKE AND MORTALITY IN VEGETARIANS 

Timothy J Key 

Imperial Cancer Research Fund, Cancer Epidemiology Unit, University of Oxford, UK 

The commonest causes of death in western countries include ischaemic heart disease, strake and 

cancers of the stomach, !arge bowel, lung, breast and prostate. Prospective studies of mortality among 

western vegetarians have shown that they have 24% lower mortality from ischaemic heart disease than 

comparable non-vegetarians, but no differences in mortality from strake or the common cancers have 

been established. Several aspects of the vegetarian diet could be involved in the reduction in mortality 

from ischaemic heart disease. The diets of vegetarians are typically higher in fruit and vegetables than 

the diets of non-vegetarians, but also differ in many other ways; in particular, vegetarian diets are 

relatively low in saturated fat and cholesterol, and high in polyunsaturated tat. Cross-sectional analyses 

have shown that the mean serum cholesterol concentration is araund 0.5 mmol/1 lower in vegetarians 

than in non-vegetarians; this difference in cholesterol is probably caused mostly by the differences in tat 

intake and may explain the reduction in mortality from ischaemic heart disease. The relatively high fruit 

and vegetable intake of vegetarians is likely to result in several health benefits, but other characteristics of 

a vegetarian diet may be more important in determining their low mortality from ischaemic heart disease. 
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EFFECTS OF VEGETABLES ON BONE METABOL18M 

R. C. Mühlbauer, Switzerland 
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THE EXPERIENCES WITH PROGRAMMES TO INCREASE THE CONSUMPTION OF VEGETABLES AND 

FRUITS IN NORWAY 

A.O. Aarum 

National Council on Nutrition and Physical Activity, Norway. 

(

The National Council on Nutrition and Physical Activity is a professional and 
.........---

administrative body placed under the Ministry of Health and Social Affairs, and 

1 is responsible for matters regarding nutrition, physical activity and health 

In 1996 The Council on Nutrition & Physical Activity decided to upgrade its 

efforts to promote the consurnption of fruits and vegetables. This was based on 

new-founded knowledge about the correlation between cancer prevention and the 

consumption of fruits and vegetables and the knowledge about the consumption in 

Norway. Two national dietary surveys conducted on a random sarnple of 13 and 18 

year old pupils and a sarnple of 16-79 year old Norwegians showed that adults ate 

fruit and vegetables 3.1 tirnes a day, yielding an absolute consurnption of 444 

grarns daily and that young people ate fruits and vegetables less than 2.5 tirnes 

daily. The Council drew up a document containing new recommendations for 

increasing the consumption of fruits and vegetables. The recommendations 

advocate that people eat at least three vegetables and two fruits every day. The 

total recornrnended daily allowance is 750 grarns. 

Based on knowledge about food consumption and potential preventive effects, a 

new action plan for 1996-2000 was drawn up to increase the consurnption of fruits 

and vegetables. The long-terrn goal is to double consurnption in Norway. For this 

plan, a goal of 20% increase in the consumption of vegetables, fruits and 

berries was set, based an data frorn the NORKOST survey . 

. \ Thre0.~rget groups were identified as being essential to goal achievement: 

, Ch~ldre~_and young people, young men and an adult target group with children. 

Enhanced availability is a prerequisite for increasing produce consumption. 

Schools, company canteens and grocery stores have therefore been identified as 

important areas in which efforts should be invested in addition to information 

activities. 

For many years, the Council has co-operated closely with voluntary Organisations 

and the produce industry trade, especially the Norwegian Fruits and Vegetables 

Marketing Board and The Cancer Society. In the light of the Councils action plan 

and the interest expressed by the produce industry four joint project have been 

initiated which will be presented: 



Fruits and vegetables against cancer is an information campaign to influence 

awareness and attitudes which has been run in various media, including 

newspapers, magazines and professional journals, dramatising the fact that 

eating more fruits and vegetables reduces the risk of cancer. The level of 

knowledge about this correlation has increased from 14 to 39% of the population 

from 1996 to 19998. 

Fruit and vegetables at school is a subscription programme for fruit and 

vegetables in primary and lower secondary seheals to promote access. The project 

gives the pupils the opportunity to sign up to pick up a fruit or vegetable 

every day tagether with a milk carton. Produce wholesalers make deliveries to 

the schools. The subscription is paid by the parents. From the year 200o we have 

been granted d 5,5 mi1lion NR in funding to subsidise the prices pupi1s pay. 

After two years between 40 and 50% of the seheals are participating in the 

irnplemented counties. The programmewill be taken nation wide in 2001. 
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Canteen at business places are 

I r ~~ d.. 1-tt~~) --another key arena for irtfluencing the intake of 

fruits and vegetables. The objective of The Green canteens programme is to make 

all Norwegian businesses "greener" with fruits and vegetables occupying an 

essential place an the canteen menu and in the meeting rooms. The project is 

particularly concerned with educating canteen staff. Up to the present we have 

registered an increase in volume of fresh fruits, vegetables and potatoes 

purchased for canteens and catering on 10% for fruits and berries, 8% for 

potatoes and 9% for vegetab1es. 

All the players in the produce industry and grocery trade are allowed to use the 

recomrnendations of the National Council an Nutrition & Physical Activity's 

recommendations about eating more fruits and vegetables in their rnarketing 

material, as lang as the information is reproduced correctly. The Council asks 

tobe notified in advance. One grocery store chain (5 per cent of the market) 

who has started using our recomrnendations on posters in the stores and in 

advertising flyers. Combined with a quality guarantee of double the price in 

return if the produce is of poor quality, this has doubled sales of fruit and 

vegetables by this chain. 

In 1997 The NORKOST survey from 1993-94 was repeated. The data showed that the 

total intake of potatoes, vegetables and fruits was at the same level, frequency 

of use was 3.2 in 1997 (3.1 times daily,in 1993. 

The programmes have run for about to years now. It is too early to draw any 

conclusions an the basis of the 1997 data about the effect of the measures 

implemented. However, the figures indicate that it is appropriate to target 

youths and young adults in further efforts to increase the consumption of fruits 

and vegetables. 



TAKE FIVE- CHALLENGES AND ACHIEVEMENTS OF A DIETARY INTERVENTION STUDY 

An nie S. Anderson 

Centre for Applied Nutrition Research, Matthew Building, University of Dundee, Scotland 001 4HAT 

e-mail a.s.anderson@dundee.ac.uk 

in recent years there has been increasing publicity about the health benefits of consuming diets rich in 

fruits and vegetables. To assess the response of low consumers of fruit and vegetables to an eight week 

nutrition education programme 1 ("Take Five"), data were collected from 170 adults (subjects and controls) 

who completed daily portion charts, weighed dietary records, attitudinal questionnaires and participated in 

focus group discussions before and after the programme. in intervention subjects, there were significant 

effects on weighed intakes of fruit and vegetables rising from 324 (SE25) to 557 (SE31) g/d. There were 

also significant increases in percentage energy from carbohydrate, v~amin C, carotene's and NSP and a 

decrease in percentage energy from fat for subjects who had high fat intakes (>35%energy). Successful 

strategies chosen by "achievers" of the target intake (65% of subjects) were conventional eating habits 

(fruit as a snack, vegetables with main meals, fruit as a dessert, fruit juice and salad). Quantitative and 

qualitative attitudinal data highlighted practical issues of difficu~y in trying to eat more fruits and 

vegetables notably related to shopping and social support2 

ln conclusion, this intervention has demonstrated !hat a dietary intervention can be successful in helping 

consumers to increase intakes of fruits and vegetables but practical issues and situational barriers need 

to be addressed for the success of future public health campaigns. 

1
Cox ON, et al Take five- a nutrition education intervention to increase fruit & vegetable intakes: Impact 

\\ on consumer choice and nutrient intakes British Journal of Nutrition 80, 123-131, 1998 

~ l 2Anderson A.S et al, Take five - a nutrition education intervention to increase fru~ & vegetable intakes: 
i ~ 

Impact an attitudes towards dietary change British Journal of Nutrition 80, 133-140, 1998. 
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VEGETABLES AND FRUIT INTAKE BY CHILOREN LIVING IN URBAN AND RURAL AREA IN POLAND 

SJ/~fj 
Szponar Lucjan and Rychlik Ewa 

National Food and Nutrition Institute, Warsaw, Poland 

The study was undertaken in 1991-1997 to estimate vegetables and fruit intake by children in Poland and 

to compare the consumption of these products in the urban and rural population. There were studied 

3723 boys and 4142 girls aged 10-15 years. The children were randomly selected among primary school 

pupils from the all area of Poland. 

Nutrition data were collected using the 24-h dietary recall method. There was obtained information about 

vegetables and fruit intake, decided three main groups: vegetables and fruit rich in beta-carotene, rich in 

vitamin C and ""others", which included: beet, onion, cucumber, apple, pear, plum and others. Energy and 

the nutritional value of the daily die!, especially beta-carotene, vitamin C, folic acid and dietary fibre 

content was also estimated. 

The consumption of vegetables and fruit by urban boys was 499,3-599,8g/person/day and was higher 

than in rural boys - 408,8-546,4g. Also girls from towns consumed a higher amount of vegetables and 

fruit: 463,4-562,4g/person/day than those from viilag es: 391 ,2-511,1 g. The consumption of these 

products in all studied groups was significantly lower in comparison to 740-780g/person/day, 

recommended in Poland for children in that age. 

Vegetables and fruit from the group .others" dominated in total amount of consumed vegetables and frurt. 

Among boys the intake of .others" vegetables and fruit was 49,8-65,6% of total vegetables and fruit intake 

in urban and 54,6-68,4% in rural population. Among girls 46,2-64,3% of vegetables and frurt originated 

from the group ,.others" in towns and 56,3-67,4% in villages. Vegetables and fruit rich in vitamin C intake 

covered total these products intake in 21,6-28,3% in urban and in 18,9-29,0% in rural population among 

boys and in 23,6-29,7% and in 20,4-29,4% respectively among girls. The consumption of vegetables and 

fruit rich in beta-carotene was the lowest in all studied groups: among boys it was 12,7-26,8% of total 

vegetables and fruit intake in towns and 17,7-17,8% in villages and among girls respectively 13,8-28,2% 

and 12,2-14,3%. 

The differences between the energy value of daily die! of urban and rural population were not significant. 

However, because of higher vegetables and fruit consumption in the urban population, also vrtamin C, 

beta-carotene and folic acid intake among boys and girls from towns was higher than among those from 

villages. 

Obtained results indicate, the consumption of vegetables and fruit by children aged 10-15 years in Poland 

is_insufficient. However, a much more unsatisfactol)' situation occure among rural children, because 

vitamin deficiency due to low vegetables and fruit intake are more frequently noted in their die! as 

compared to die! of urban children. 



FIVE A DAY: A HEALTH CAMPAIGN IN GERMANY 

'Anja Pfaff r 
c_~':rman Cancer Society, Germany 

Scientific surveys (cf. eg. La Veccia C, Tavani, A., Fruit and vegetables and human cancer. European 

Journal of Cancer Prevention, Vol. 7, 1998 and Biesalski, HK., Vitamine in der Prävention von 

Krebserkrankungen Münchener Me. Wochenschrift, 138, Nr. 18, 1996) show !hat the consumption of fruit 

and vegetables (at least five portians a day) can reduce the cancer risk for certain kinds of cancer 

significantly. Furthermore epidemiological studies prove that this is also true for illnesses caused by 

civilization, like illness of the cardiovascular system (cf. Gey, K.F, Stähelin, H.B., Ball, PE, Essentielle 

Antioxydantien bei Kreislauferkrankungen- Lehren für Europa. Therapeutische Umschau 51, 1-8, 1994), 

adiposity, diabetes mellitus, gout, etc. 

in order to inform the public about the scientifically secured advantages of the consumption of fruit and 

vegetables, to improve the attitude towards the consumption of fruit and vegetables and cause a change 

in behaviour, the German Cancer Society and several Co-operation partners are preparing a broad 

prevention campaign in Germany. Similar campaigns are implemented for nine years now in the USA and 

Canada (5 a day). in Europe campaigns with the aim of an increase of fruit and vegetable consumption 

are established (eg. Netherlands, Norway, Sweden). An investigation by Dixon H. et.al., which evaluated 

the campaign in the USA shows for example that the awareness of the consumers concerning healthy 

nutrition can be changed by long-term publicity measures. This change of awareness in turn causes the 

cansumptian af more fruit and vegetables (cf. Dixon, H. et.al., Public Reaction to Victoria's "2 fruit 'n 5 

Veg every day" Campaign and Reported Gonsumpfion of Fruit and Vegetables. Preventive Medicine 27, 

572-582, 1998). 

The intention of the carnpaign in Germany is to increase the consumption of fruit and vegetables in the 

German population to five portians a day. in consumer statistics today the Germans rank last but one in 

Europe as far as fruit and vegetable consumptian is concerned. The target group of the campaign are all 

inhabitants of Germany, i.e. all end-users af fruit and vegetables. There is an emphasis an children and 

adolescents and an the decisian makers in the family (in most cases the mother). 

The start of the campaign will be January 2000. During the "fruit logistica" in Berlin an initial press 

canference will be held. Aflerwards a series of PR- and publicity measures are planned, eg. Ieafiets, 

brochures, a radio spot, advertising at the point of sale (POS), a homepage and an information set for 

schools combined with a schoal competition. 

Currently a non-profit "5 a day"- society (working Iilie) with its headquarter at the German Cancer Society 

in FrankfurUMain is in the process of founding. This society will own logo and slogan of the 5 a day 

project. lt will allocate licenses to use logo and slogan to enterprises far thase of their products that fulfill 

the 5 a day criteria fixed by a scientific working group under the chairmanship of Prof. Biesalski, Stuttgart-



Hohenheim. The society consists of non-profit organisations and other institutions, which tagether fomn a 

board where both are equally represented. The speaker of the society comes from the non-prom 

organisations and changes annually. Up to January, 1, 2001 the speaker comes from the Gemnan Cancer 

Society. ln add~ion to the board and the small office there will be working groups. Their intention is to give 

advice as far as the structure of the society, science, communication and finances/controlling are 

concerned. ln September 1999 the following inst~utions and enterprises are involved in the campaign and 

the foundation of the society: 

Non-profit organisations: Deutsche Krebsgesellschaft e.V. (Gemnan Cancer Society), Deutsche 

Gesellschaft für Ernährung e.V. (Gemnan Society for Nutrition), Deutsche Herzstiftung e.V. (Gemnan 

Heart Foundation), Auswertungs- und Infamnationsdienst für Ernährung, Landwirtschaft und Forsten e.V. 

(Evaluation and Infamnation Service for Nutr~ion, Agriculture and Forests), Bundeszentrale für 

Gesundheitliche Aufklärung ( Federal Head Office for Health lnstruction), Bamner Ersatzkasse (health 

insurance) and the Ministry of Economy, Transport, Agricunure and Viniculture of the state of Rhein Iand

Pfaiz. 

ln the group of the other institutions there are four sub-groups: Irade, nutrition industry, 

producers/agriculture and other enterprises. The members at the moment are: Metro, Rewe, Dole, 

Atlanta, CMA and the Society for Healthy and Safe Nutrition (Verein für gesunde und sichere Ernährung). 

QUESTIONS CONCERNING THE 5 A DAY CAMPAIGN, THE FOUNDATION OF THE SOCIETY AND 

THE POSSIBILITIES OF PARTICIPATION WILL BE ANSWERED BY THE DEUTSCHE 

KREBSGESELLSCHAFT E.V., PAUL-EHRLICH-STR. 41, 60596 FRANKFURT/MAIN (NEW ADDRESS 

STARTING FROM 1.12.1999: HANAUER LANDSTRAßE 194, 60314 FRANKFURT/MAIN, TEL: 069/63 

00 96 0, FAX: 069/63 00 96 99, EMAIL: PRAEVENTION@DEUTSCHE.KREBSGESELLSCHAFT.DE 
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LACTIC ACID FERMENTED GRAPE JUICE AS A TRADITIONAL TURKISH BEVERAGE (HARDALIYE) 

Muhammet Arici and Fatma Coskun 

Department of Food Engineering, Tekirdag Agricultural Faculty, Trakya University, TR-59100 Tekirdag, 

Turkey 

ln many countries consumption of lactic acid fermented foods are common. These products have many 

advantages. They are superior in digestibility and nutritive value compared to their unfermented 

counterparts. Fermentation improves organoleptic qualities of the products. An unspecified number of 

variably formulated vegetable blends as weil as fermented vegetable juices from cabbage, carrots, celery, 

tomatoes, red beets and turnips are available in market. ln addition, in some ofthe Middle East Countries, 

lactic acid fermented fruits and fruit juices such as lactic acid fermented grape juice, fermented cherry and 

medlar, are common. 

Hardaliye is a lactic acid fermented beverage produced from red grape or grape juice with addition of 

crushed mustard seeds and benzoic acid in Thrace region of Turkey. II is very weil known since ancient 

Greece as former habitants of this region. 

After the grapes were washed and pressed preferably pul in wooden barre I and added 1% benzoic acid, 

2% crushed mustard seeds. lt is left to fermentation at room temperature for 10 to 15 days. Mustard 

seeds' eteric oils affect on yeasts, and also gives flavour and its name to the final product. Benzoic acid 

inhibits or decreases alcohol production by affecting an yeast's. Fermented grape juice stored in cold and 

consumed eilher freshly or aged. 

Total microbial counts as weil as counts of lactic acid bacteria, yeast and mould counts, coliform bacteria 

and Escherichia coliwere determined in 20 samples of aged Hardaliye obtained from house hold. The pH 

ranged from 3.21 to 3.97. The total aerobic count ranged from 103 to 8x1 07 cfu/ml. The lactic acid bacteria 

counts of the samples were found between <1 02 and 2x1 05 cfu/ml. At the 15 samples out of 20 were 

found yeasts and moulds and ranged from 102 to 8x1 03 cfu/ml. Coliforms and E. coli were found in none 

of the samples. 
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A RESEARCH ON POTENTIAL USE OF EUROPEAN SOLE (Prunus spinosa L.) WHICH WAS PICKED 

UP AT DIFFERENT MATURING PERIOD, IN MARMALADE MAKING (PRODUCTION) 

Figen Daglioglu and Figan Atansay 

Department of Food Engineering, Tekirdag Agricultural Faculty, Trakya University, TR-59100 Tekirdag, 

Turkey 

European sole (Prunus spinosa L.) is a fruit which grows in bush form. lt is not widely cultivated in Turkey, 

however in some regions it's a major part of wild plant flora.The Fruit part of the plant is used in 

marmalade and fruit juice making and it is a great source of vitamins and minerals. Growing conditions of 

European sole is largely dependend an ecological factors such as soil conditions and climate, therefore it 

is used locally. 

ln this paper, the suitability of wild European sole fruits which were chosen as two different maturing 

Ieveis (semi-mature and mature) and used fresh and frozen for marmalade making were investigated. 

According to the research results, European sole contained as a mean 4% pectin and 20 mg/100 g 

vitamin C. There was no significant differences between semi-mature and mature fruits in respect to 

chemical analyses. Add~ion of 0.5% pectin into the marmalade recipe gave excellent gel structure. The 

sensory analyses results showed !hat marmalade of mature European sole had better color, flavour and 

taste compared to marmalade of semi mature fruits. 
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VEGETABLES AS A SOURCE OF ANTIOXJDANTS. 

Karl Hunter 

Unilever Research, Colworth, Sharnbrook, Bedfordshire, MK44 1 LQ, UK 

There is a I arge amount of published data on individual antioxidant Ievels in food. However, it is important 

to know the total antioxidant activity of the food we eat. This parameter has been measured in a range of 

vegetables from different sources so that camparisans of storage and cooking methods can be made. Of 

the frozen vegetables tested, spinach contained the highest antioxidant activity and carrots the Jowest, 

although carrots contained a proportionately high lipid-soluble antioxidant activity. The antioxidant 

activities of frozen peas and spinach were similar to those of the supermarket-fresh vegetables, whereas 

the canned or jarred products contained much Jower antioxidant activities. Although total antioxidant 

activities were in~ially Jower in frozen than in fresh vegetables, they remained constant on storage, whereas 

the activities in ambient stored and chilled vegetables decreased. Cooking vegetables by recommended 

methods resulted in Jittle or no loss in total antioxidant activity. 
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COMPARISON OF THE ANTIOXIDATIVE CAPACITY OF PAPRIKA, CARROTS, BROCCOLI, ONIONS 

AND TOMATOES 

R.G. Schaller, S. Waller & W.H. Schnitzler 

Crop Physiology and Quality Research, Technical University of Munich, Germany 

ln a Iot of human body tissues reactive oxygen species (ROS) are built up und er physiological conditions. 

The important activity of antioxidants is to inhibit and avoid damaging effects during "oxidative stress" 

conditions [1]. Many serious diseases such as cancer, atherosclerosis, arthritis and diabetes are causally 

related to ROS and eould be prevented by a sufficient supply with antioxidants. 

Paprikas, carrots, broccolis, onions and tomatoes (25 pieces, known provenance) were lyophilized, 

maeerated in a pulverizing mill and extraeted with distilled water and methanol. The antioxidative activity 

was determined with the apparatus Photoehern ® (F.A. T GmbH). The luminol sensitized photogeneration 

of free radicals in the test mixture was eombined with their luminol-dependent chemiluminescent 

detection [2,3]. The higher the antioxidative aetivity in the test mixture, the lower was the 

ehemiluminescent detection. After creating calibration curves with inereasing amounts of eilher ascorbie 

acid or trolox, the integral antioxidant capacity of waler-soluble and lipid-soluble substances of the plant 

extracts could be quantified. The Iipid soluble fractions showed decreasing antioxidative activity 

caleulated on equal amounts of fresh vegetable in the order: paprika-broceoli tomato-carrot-onion. ln ease 

of the water soluble extraets the order was: paprika-broeeoli-tomato-onion-carrot. 

(1] Bors W, Saran M, Elstner EF (1992) Screening for plant antioxidants. ln: Linskens HF, Jaekson 

JF (1992) Modem methods of plant analysis. Planttoxin analysis. New series vol 13. Berlin: Springer. 

277-295. 

(2] Lewin G, Popov IN (1994), Photoehemilumineseent detection of antiradieal activity 111: a simple 

assay of aseorbate in blood plasma. J Bioehern Biophys Methods. 28, 277-282. 

(3] Popov IN, Lewin G (1994), Photoehemiluminescent detection of antiradical activ~y IV: testing of 

Iipid soluble antioxidants. J Bioehern Biophys Methods. 31, 1-8. 
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ANTIOXIDANT CAPACITY OF THE WATER SOLUBLE FRAGTION OF HIGH PRESSURE 

PROCESSED VEGETABLE PUREE DURING COLD STORAGE 

Fernandez Garcia, P. Butz, B. Tauscher 

Federal Research Centre for Nutrition, Karlsruhe, Germany 

High hydrostatic pressure, as an alternative Ia traditional thermal processing, is suitable to !real fresh 

fruiUvegetable juices providing particular advantages which approximate objectives of minimal processing, 

generating low changes in the inherent fresh like quality attributes of the food, and extending shelf-life 

covering demands of consumers. 

Free radicals, as electrically charged compounds existing wilhin the body, may darnage the normal 

physiological function. ln addition, food organoleptic characteristics are altered by Iipid oxidation induced by 

free radicals. Antioxidanis interfere with the natural oxidative processes by reacting with free radicals, 

chelating catalytic metals or act as oxygen scavengers. So they have the potential to retain characteristics 

otherwise damaged by free radicals, and are consequently beneficial to health. This work aimed a better 

knowledge of the evolution of total antioxidant capacity of the water soluble fraction of vegetable juices 

du ring 3 weeks storage at 4 oc afler high pressure processing. 

Approximately 100 g tomato and carrot puree were high pressure treated at 500 or 800 MPa for 5 minutes at 

20 oc, then stored at 4 oc for 1, 2 and 3 weeks. Antioxidant capacity of the corresponding water soluble 

fractions afler centrifugation, was measured performing the ABTs· (2,2'-azino-bis-(ethylbenzothiazolin-6-

sulfonacid) radical cation assay. Radicals were generated by adding manganese dioxide. Trolox Equivalent 

Antioxidant Capacity (TEAC values) was calculated as the concentration (mM) of Trolox (vitamin E 

analogue) in phosphate buffer showing an antioxidative potential equivalent to 1 ml juice. Decreasing 

absorbance at 735 nm of the ABTS radical cation solution, explains antioxidant capacity of the water soluble 

fraction of processed juice as cations have being reduced. 

Tornato water soluble fraction has shown a reduction of atleast 50% in antioxidant capacity already afler 

one week of cold storage. High pressure treatment has been found to help the preservation of higher 

anlioxidant capacity. Sampies treated at 800 MPa for 5 minutes, have retained the highest natural 

antioxidant potential, as the lass afler 3 weeks of cold storagewas not larger than 30% of the total. 

A lass in about 50% antioxidant capacity was also observed in the water soluble fraction of carrot puree 

afler the first 2 weeks of cold storage, while high pressure treated samples have shown an importantiarger 

retention of total antioxidant potential during storage at 4 oc, compared to non-high pressure processed 

carrot puree. ln this case, if 800 MPa were applied for 5 minutes before storage, over 70% of the capacity 

was preserved afler 21 days, as measured wilh the ABTS lest. 
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ANTIOXIDANT EFFECT OF RESVERATROL: A STUDY ON HEPATOCYTES AND HEPATIC 

STELLA TE CELLS 

G.Feretti, T.Bacchetti, G.Svegliati Baroni*, A.Benedetti* 

University o Ancona, Faculty of Medicine, Institute of Biochemistry, 60131 Ancona, ltaly. *University of 

Ancona , Faculty of Medicine, Department of Gastroenterology, 60131 Ancona ltaly. 

Polyphenolic compounds are ubiqu~ous natural products in plants and are a common component of our 

diet. Polyphenolic substances demonstrated a wide range of biochemical and pharmacological effects. 

Resveratrol (3,5,4'- trihydroxystibene) is a polyphenolic compound present in grapes and in some red 

wines. Recent experimental evidences suggested that resveratrol exerts an antioxidant action on Iipid 

peroxidation in model membranes and in isolated rat liver microsomes. Aim of our study was to evaluate 

the effect of resveratrol on Iipid peroxidation induced in vitro on hepatocy1es and hepatic stellate cells 

(HSC) in culture. Clinical and experimental evidences indicate that hepatic Iipid peroxidation is associated 

with developement of liver fibrosis and it has been shown that oxidative stress plays an important role in 

promoting hepatic stellate cells proliferation. Hepatocy1es were isolated from adult male rat cultured on 

matrigel precoated plastic dishes (2*1 05 cells/cm2
) and then incubated with Dulbecco's medium in 

absence or in presence of 0.1 mM ferne nitrolotriacetate complex (FeNTA) with or without resveratrol 

SO~M. HSC,isolated from adult maleratsund used between the first and third passage, were cultured on 

glass coverslips and incubated with FeNTA ± resveratrol 50 ~M. Malondialdehyde (MDA) was measured 

by the TBARS method as index of Iipid peroxidation. The Ievei of MDA was about 0.1± 0.05 nmol/106 

cells in the medium of control hepatocy1es, and was about fivefold higher in the medium of hepatocy1es 

incubated with FeNTA (p<0.02). The Ievei of MDA was significantly lower in the medium of hepatocy1es 

incubated with FeNTA in the presence of resveratrol. To investigate the effect of Iipid peroxidation on the 

proliferation of HSC, the cells were incubated with FeNTA ± resveratrol SO~M. lncubation with FeNTA 

significantly increased the cells proliferation, evaluated by immunoperoxidase staining , compared with 

FeNTA + resveratrol SO~M (p<0.001). This study confirms that resveratrol exerts an antioxidant effect. 

moreover the results indicate that Iipid peroxidation-induced increase in HSC proliferation is significantly 

reduced by resveratrol. 



P7 
OXIDATIVE DNA-DAMAGE IN LYMPHOCYTES INDUCED BY PMA STIMULATED MONOCYTES AND 

THE EFFECT OF ANTIOXIDANTS 

Fabiani R., Rosignoli P., Oe Bartalarneo A. and Morozzi G. 

Dept. of Gelland Molecular Biology, University of Perugia, ltaly 

The antioxidant effect of different nutlients is generally studied in vitro using as oxidant agents eilher 

H20 2 or the free radicals produced by the reaction of xanthyne/xanthyne oxidase. ln this study we have 

investigated the possibility of inducing an oxidative stress by PMA activated monocytes which produce a 

wide spectrum of free radicals resembling more closely the in vivo conditions. Freshly isolated monocytes 

were co-incubated with lymphocytes and the DNA darnage accumulated in the later cells was measured 

by the comet assay. 

The DNA darnage in lymphocytes was observed only when monocytes were stimulated by PMA, and the 

extent of the darnage was related to both the concentration of monocytes and the time of exposition. The 

exogenaus addition ot superoxide dismutase did not reduced the lymphocytes DNA darnage suggesting 

that the superoxide ions were not involved in the process. Partial protection was observed by catalase 

(50% darnage reduction at the higher concentration tested) suggesting that H20 2 is not the only reactive 

specie responsible for the damaging ability. A clear protection was observed by ascorbic acid and ß

carotene at a concentration of 1 ~M and 3~M respectively while at higher concentrations there was eilher 

no or a deielenaus effect. This in vitro model could be used to test the antioxidant activity of different 

compounds in more physiological conditions. 
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ANALYSIS OF FAECAL WATER- GENOTOXICITY AS BIOMARKER FOR NUTRITIONAL TRIALS: 

EXPERIMENTAL VARIATION 

K. Oßwald, T.W. Becker, M. Grimm, G. Jahreis, B. L. Pool-Zobel 

Institute for Nutr~ion, Friedrich-Schiller-University, Dornburger Str. 25, D-07743 Jena, Germany 

Exogenaus nutritional factors modulate the faecal contents leading to an enhanced or reduced burden 

with toxic and cancerogenic factors. Faecal water (FW) more or less causes the effects of 

cancerogenesis in model systems and thus could be the basis for valuable biomarker approaches. We 

are developing two techniques to determining geno- and cytotoxicity of faecal water in human colon cell 

lines in vitro. Faecal water is isolated by centrifugation of the faeces at 25000 x g and added to cultured 

human colon cells (HT 29 clone 19A). Semiquantitative analysis of inducible DNA darnage (breaks and 

alkali labile sites) are determined with the "Comet-Assay" and oxidized DNA bases are investigated by 

the additional use of repair specific enzymes. Proliferation is detected by ftuorimetric analysis of DNA

amount as an indicator of cell growth. We have now determined base line toxic activities and calculated 

inter- and intra-individual and -experimental coefficients of variation (CV) for faecal water from different 

subjects consuming similar or different diets. Faecal water both induced proliferation (0.02% - 0.7% FW 

concentration) and inhibited it (1.5% - 6% FW concentration). Most faecal waters induced DNA darnage 

and oxidized DNA bases in colon cells, yielding 1 to 9 fold Ieveis of darnage as compared to the NaCI 

controls. Intra- and interexperimental CV values ranged from 3.54 to 25.10 and from 6.93 to 31.44. ln 

contrast, intraindividual variability was considerably higher (CV: 29.71 to CV: 76.63) and was in the same 

order of magnitude as the interindividual variability (CV: 21.25 to CV: 72.35). lnterestingly, these 

coefficients of variation were not reduced for subjects consuming identical diets (CV: 44.56 to CV: 

125.96) 
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OXIDATIVE IN VITRO METABOL18M OF THE PHYTOESTROGEN DAIDZEIN 

S.E. Kulling, L. Lehmann, D.Honig and M. Metzler 

Institute of Food Chemistry, University of Karlsruhe, P.O. Box 6980, 76128 Karlsruhe, Germany 

Daidzein (7,4'-dihydroxyisoflavone, DAI) is a phytoestrogen naturally occurring in legumes, especially in 

soy. Very little is known about the oxidative metabolism of DAI, although this phytoestrogen is discussed 

as a chemopreventive agent. We have now shown !hat DAI is a substrate for cytochrome P-450 

dependent mono-oxygenase. When DAI was incubated with Aroclor 1254-induced rat liver microsomes, 

at least five metabolites were formed. The metabolites were separated and purified by RP-HPLC/DAD 

and characterized by GC/MS. The mass spectra of the trimethylsilyl derivates indicated that three 

monohydroxylated and two dihydroxylated DAI metabolites were formed. lncubations of the three 

monohydroxylated metabolites with catechol-0-methyl-transferase/S-adenosyi-L-methionine and 

subsequent GC/MS analysis showed !hat all three metabolites had a catechol structure. ln comparison 

with reference compounds we could identify the monohydroxylated metabolites as 6,7,4'-, 7,3',4'- and 

7,8,4'-trihydroxyisoflavone (TIF). 6,7,4'- and 7,8,4'-TIF are furlher metabolized to dihydroxylated 

compounds. 6,7,4'-TIF was hydroxylated to 5,6,7,4'-tetrahydroxyisoflavone, 7,8,4'-TIF to 6,7,8,4'- or 

7,8,3';4'-tetrahydroxyisoflavone (not yet identified). Assuming !hat the bio-transformation pathways 

elucidated in this study may also occur in vivo these findings might have a substantial impact on our 

understanding of the in vivo bioavailability and bioactivity of isoflavones. 

Supported by the Deutsche Forschungsgemeinschaft (Grant Me 574/9). 



P10 

EFFECT OF VEGETABLE AND CAROTENOID CONSUMPTION ON ABERRANT CRYPT 

MUL TIPLICITY, A SURROGATE END-POINT MARKER FOR COLORECTAL CANCER IN 

AZOXYMETHANE-INDUCED RATS. 

Philip J. Rijken, Wim G. Timmer, Aar! J. van de Kooij, lngrid M. van Benschop, Sheila A. Wiseman, 

Michiel Meijers and Lilian B.M. Tijburg. 

Unilever Research Vlaardingen, P.O. Box 114, 3130 AC, Vlaardingen, The Netherlands 

Epidemiological studies indicate that increased vegetable consumption reduces the risk of colorectal 

cancer mortality. ln the present study we have investigated the effect of consumption of standard diets 

supplemented with freeze-dried vegetables (peas, spinach, sprouts, broccoli) and carotenoids (all-trans ß
carotene, palm oil carotenoid extract) on surregale end-point markers for colorectal cancer in an 

azoxymethane-induced rat model. Mean aberrant crypt multiplicity was reduced (19%) by the peas 

supplemented diet only (p<O.OS). The vegetable-induced effect was more apparent in aberrant crypt foci 

with higher multiplicity. Intervention with diets supplemented with peas, spinach, sprouts and a mix of all 

vegetables reduced the number of foci with > 2 aberrant crypts/focus with 37%, 26%, 23% and 26% 

respectively (p<O.OS). Even more pronounced effects were observed in foci with > 3 aberrant 

crypts/focus, with reductions of -50% in the peas and spinach intervention groups. All-trans-ß-carotene 

and palm-oil derived carotenoids, supplied at similar doses as compared to the expected vegetable

mediated intake, inhibited ACM only marginally. Aberrant crypt foci formation in groups fed a sprouts

supplemented diet prior to, or following azoxymethane treatmentwas similar, indicating that this effect is 

due to inhibition of promotion rather than initiation of colorectal carcinogenesis. Vegetable and carotenoid 

consumption did not affect in situ proliferation of colanie crypt cells, as assessed by semi-automated 

image analysis of BrdU-positive nuclei. BrdU-negative nuclei of colanie crypt cells were reduced slightly in 

the combined vegetable groups, as compared to the control (p<O.OS). These data i) are in line with 

epidemiological evidence regarding beneficial effects of vegetable consumption on colorectal 

carcinogenesis, ii) indicate that consumption of several types of vegetables inhibits early post-initiation 

events in colorectal carcinogenesis, iii) suggest that the vegetable-induced effect is more pronounced in 

advanced lesions, iv) indicate that the carotenoid content of the vegetables contributes only marginally to 

the vegetable-induced effects. 
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STRUCTURE-ACTIVITY RELATIONSHIP FOR THE ANEUPLOIDOGENIC AND CLASTOGENIC 

POTENTIAL OF ISOFLAVONE PHYTOESTROGENS 

L. Lehmann, S.E. Kulling and M. Metzler 

Institute of Food Chemistry, University of Kansruhe, P.O. Box 6980, 76128 Karlsruhe, Germany 

Phytoestrogens are endogenaus constitutents of numerous plants and part of our daily food. Despile their 

wide distribution, few studies have addressed the question as to whether phytoestrogens have the 

potential tor genetic damage. Studies in our Iabaratory have shown that different isoftavone 

phytoestrogens of closely related chemical structures differ widely with respect to their genotoxic potential 

in cultured Chinese hamster V79 cells. This raises the general question of how the kind and position of 

hydroxy- and methoxy-substituents at the isoflavone molecule affect the biological activity of this 

important class of tood constituents. We have therefore selected a number of other isoflavones to 

systematically study their structure-activity relationship for genotoxic effects in various cell systems. 

Our results so tar indicate that only compounds with at least one methoxy group have aneuploidogenic 

potential in cultured V79 cells. The mechanism of this activity remains to be determined. 

Preliminary studies on the biological activity of the isoftavones in human cells show that some compounds 

active in V79 cells are inactive in the human cells. The reasons for this cell-type dependent activity, which 

may have considerable implications for assessing the health risk of isoflavone phytoestrogens, also 

remain to be clarified. 

Supported by the Deutsche Forschungsgemeinschaft (Grant Me 574/9-2). 
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6',8-DEHYDRO-DI-CATECHIN- BIOLOGICAL ACTIVITY AND STRUCTURAL ELUCIDATION 

Rainer Wild*, Klaus Weinges••, 

•truit-lnternational Fruit Foundalion, ln der Aue 4, 69118 Heidelberg 

*Universität Heidelberg, Organisch-Chemisches Institut, 69120 Heidelberg 

Oxidative coupling of catechins in various fruits and leaves is reported. Stereoisomerie 4,8-

dehydrodicatechins (1) are preferably formed into oligomeric products. For the first time we were able to 

detect 6',8-dehydrodicatechin (2) as octamethyl diacetyl derivative and confirm its structure by means of x-

ray analysis. 
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Dehydrodicatechins are mostly found in fruit, baney, hops, malt, beer and wine. Dimeric catechins are 

bioactive compounds with a probable preventive effect an coronary heart diseases due to their radical 

scavenging activity. Catechins and their polymers from wine seem to prevent arteric plaque formation. 

Reference: 

Wild, R., Schick, H., Oeser, T., lrngartinger, H., Weinges, K. (1999) Z. Lenbensm. Unters. Forsch., 

submitted 
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DIETARY BROCCOLI MODULATES THE METABOL18M OF XENBIOTIC. WHAT ARE THE ACTIVE 

SUBSTANCES? 

Oie Vang and Oie Andersen 

Dept. Life Seiences and Chemistry, Roskilde University, PO Box 260, DK-4000 Roskilde, Denmark, 

Phone: +45 4674 2552, Fax: +45 4674 3011, E-mail ov@virgil.ruc.dk 

Dietary cruciferous vegetables modulate xenobiotic metabolising enzymes expression and activity in 

animal experiments. This may contribute to the anti-carcinogenic effects of these vegetables, observed in 

humans. Based on studies with pure compounds, the eflects have been attributed to indoles and 

isothiocyanates derived from different glucosinolates found in cruciferous vegetables. 

Different cultivars of broccoli grown under different conditions, thus containing different Ieveis of 

glucosinolates, were fed to groups of rats for one week. The resulting cytochrome P-450 (CYP) activities 

were then measured in liver, kidney and colon . 

./ Hepatic, renal and colanie CYP1A activities were differently but significantly enhanced, depending on 

the dietary broccoli sample. Colanie CYP2B activities was slightly enhanced by broccoli . 

./ None of thirteen identified glucosinolates were found clearty to contribute to the modulation of neither 

hepatic nor renal CYP1 A activities but slightly to the modulation of CYP2B activities. However, both 

indol and aliphatic glucosinolates significantly contribute to the modulation of colanie CYP1A 

activities. Therefore, substances other than glucosinolates modulate hepatic and renal activities. 



P14 

DETERMINATION OF INTRACELLULAR GSTn AS A BIOMARKER FOR CHEMO-PREVENTIVE 

MECHANISMS 

U. M. Liegibel 1
, S. Treptow-van Lishaut2

, G. Rechkemmer', B. L. Pooi-Zobel 1 

'Institute for Nutrition, Friedrich-Schiller-Universität, Dornburger Str. 25, D-07743 Jena 

'Institute for Nutritional Physiology, Federal Research Center for Nutrition, Haid- und Neu- Str. 9, D-

76131 Karlsruhe, Germany 

Glutathione S-transferases (GST) catalyse the conjugation of a wide range of electrophilic Substrates with 

glutathione and thus play a critical role in detoxification of xenobiotics. The GSTn class, represented by a 

single enzyme, GSTP1, is involved in the cellular response to oxidative stress. lnduction of intracellular 

GST" is thought to protect the cells from oxidative and genotoxic damage. 

We have quantitatively determined cytosolic GST" contents in peripheral lymphocytes using a 

commercially available ELISA test (HEPKIT Pi, Biotrin, Sinsheim-Reihen, Germany). ln subjects receiving 

carotenoid-containing vegetable juices, intervention increased GSTn in a subgroup of the participants 

(Pool-Zobel et al., Canc. Epid. Biom. Prev., 1998, 7, 891). Simultaneously, there was a significant 

reduction of genetic darnage as measured in the Comet Assay. 

ln a second study with 2 different fruit juices high in polyphenols, we found a decrease in GST n du ring the 

first fruit juice period and an increase after the second fruit juice period. Again, GSTn increase was 

accompanied by a reduction of oxidative DNA damage. 

These studies demonstrate the possibility to directly monitor GSTn contents in peripheral lymphocytes 

after intervention with defined diets. This type of biomarker therefore should further help us to identify new 

phytochemieals with chemopreventive potential. 
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INTAKE AND MODIFICATION OF QUERCETIN BY BLOOD CELLS 

H. Pforte, A. Salomon, G. Jacobasch 

German Institute of Human Nutrition Potsdam-Rehbrücke, Germany 

lntroduction: Gastrointestinal absorption of quercetin increases the fiavonoid Ievei in plasma only for a 

short time. Therefore the question alises whether blood cells pick up and modify quercetin or participate 

in the Iransport of fiavonoids to other tissues. 

Methods: Blood samples of 16 healthy probands who were fed fiavonoid free 4 days before, were 

separated by centrifugation in a percoll gradient in ery1hrocytes, lymphocytes and granulocytes. The cell 

fractions were washed three times with PBS solution and incubated in a RPMI medium containing 

glucose, 10% FCS and 25 ~M quercetin for 2 hours at 37'C. Later on incubation medium and cells were 

separated, lyophilised and the polyphenols extracted by methanol. Flavonoid analysis was performed by 

HPLC and electrochemical detection. 

Results: Granulocytes, lymphocytes and ery1hrocytes take in quercetin and transform a substantial 

proportion into isorhamnetin. White blood cells absorb much more quercetin than ery1hrocytes. The 

cellular concentrations of quercetin differ by nearly five orders of magnitude. The quercetin concentration 

of ery1hrocytes amounted 8. 76 . 1 o·5 . of lymphocytes 1 ,62 and of granulocytes 2,26 nMol pro 106 cells. 

The isorhamnetin concentration was 10 tim es higher than that of quercetin. Correspondingly the fiavonoid 

Ievei in the medium decreases rapidly in suspensions of granulocytes followed by that of lymphocytes 

and dropped slowly in red blood cell Suspensions. 

Conclusion: Blood cells pick up quercetin and transform it into isorhamnetin. This may represent a 

proteelive mechanism to hinder prooxidative effects by high Ieveis of fiavonoids in plasma. 
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INVESTIGATION OF THE BIOAVAILABILITY AND BIOACTIVITY OF VITAMINS FROM VEGETABLE 

MIXES IN HUMAN SUBJECTS 

J. van Amelsvoort, S. Wiseman and K. van het Hof 

Unilever Research, Vlaardingen, NL 

Although vegetables are important sources of essential vitamins in the human diet, the content varies 

between the various kinds making it difficult for the consumer to select a composition ensuring a sufficient 

daily intake. Therefore Langnese lglo has developed a vegetable mixture, branded as VivactivTM, which 

supplies a significant amount of the vitamins A, C and E per serving of 150 g (at least 30-50 % of RDA). 

We studied the efficacy of Vivactiv mixtures to raise the Ieveis of ACE vitamins and antioxidant activity in 

the blood of volunteers, in comparison with volunteers consuming a low vegetable diet, or a similar 

amount of a single (fresh-frozen) vegetable per day. The latter was varied and was chosen from a 

selection of vegetables typically consumed in The Netherlands. 

After a run-in for 10 days an a Jow vegetable diet (70 g/d), groups of 15 male and female volunteers 

consumed for four weeks an additional amount of eilher 150 g/d or 300 g/d of the Vivactiv vegetable mix 

(alternatively selected from two taste varieties}, or 300 g/d of a single vegetable, or 10 g/d of a margarine 

containing 100 mg vitamin E, 200 mg vitamin C and 10 mg palm carotenoids. Fasting blood samples 

were collected for analysis of vitamins A, C, E, and of F2-isoprostanes as a measure of Iipid oxidation 

darnage at the beginning and end of the vegetable intervention period. 

The Vivactiv vegetable mix was found to induce significant increases in the Ievel of the vitamins and 

reduction of the F2-isoprostanes in the blood. 
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PROMOTION OF RED PALM OlL CONSERVES BREAST MILK VITAMIN A AND INCREASES 

CAROTENOID GONCENTRATION 

Lietz G', Mulokozi G", Mugyabuso Jb, Ndossi Gb, Lorri W", Henry CJK', Tomkins A' 

'University of Dundee, Centre for Applied Nutrition Research, Dundee DD1 4HT, U.K. 

bTanzania Food and Nutrition Centre, PO Box 977, Dar es Salaam, Tanzania 

'School of Biological and Molecular Sciences, Oxford Brookes University, Oxford OX3 OBP,U.K. 

'Centre for International Child Health, 30 Guildford Street, London WC1N 1 EH, U.K 

Supplementation of women with v~amin A or ß-carotene capsules have been shown to markedly 

decrease pregnancy related mortality and the incidence of night blindness during pregnancy and Iactation 

(1 ). An alternative approach to the administration of vitamin A or ß-carotene capsules to pregnant and 

lactating warnen is the introduction of a food-based intervention. Whilst an increase in serum ß-carotene 

concentration in children and adults supplemented with ß-carotene has been weil documented (2,3), Iew 

studies have simultaneously explored the relationship between ß-carotene intake in lactating warnen and 

the concentration of carotenoids in milk and serum (4). The present study therefore aimed to use red 

palm oil, one of the richest sources of carotenes, to improve matemal v~amin A and antioxidant status. 

Ninety rural Tanzanian warnen were recruited during the last three months of pregnancy and divided 

equally into three study groups: (1) Control group (CG) given rice (as incentive) and dietary advice to 

promote the intake of dar1< green leafy vegetables, (2) Dietary advice plus sunftower oil (SFO) (no 

carotenoids, but rich in Vitamin E) or (3) Dietary advice plus red palm oil (RPO) (rich in o:- and ß-carotene). 

Red palm oil group Sunflower oil group Control group (CG) 

(RPO) (n=24-28) (SFO) (n=25-29) (n=25-27) 

Geom Geom Geom 

(95% Cl) (95% Cl) (95% Cl) 

Mean Mean Mean 

Retinol 44.50 (38.87 to 48.52 (40.98 to 48.52 (41.34 to 

month 50.94) 57.44) 56.95) 

(~mol/kg fat) 

Retinol 3 44.64 (37.82 to 46.09 (39.00 to 38.45+ (33.65 to 

months 52.68) 54.47) ++ 43.93) 

(~mol/kg fat) 

+++ Significantly different from 1 month post parturn (p<0.001) (paired t-test). 

Supplementing pregnant women with pro-vitamin A lieh RPO increased the o.- and fl-carotene 

concentration dramatically in plasma and breast milk (data not shown), but it did not Iead to an increase in 

retinol concentration (see Table). However, the consumption of RPO and SFO retarded the weil 

described decline in the concentration of retinol in breast milk during the progression of Iactation (see 



Table). This suggests that the consumption of an oil rich in carotene and/or a-tocopherol appears to 

conserve retinol concentration in breast milk, which in the long tenn is very beneficial to the infant. ln 

summary, the supplementation of rural women with RPO rich in ß-carotene showed an improvement in 

the provitamin A content of breast milk and a conservation of the concentration of retinol in breast milk 

du ring the progression of lactation. 

References: 

1. West, KP; el a/. (1997). XVIIIIVACG Meeting, Cairo, Egypt, 22-26 September 1997. 

2. Canfield, LM el a/. (1991). American Journal of Clinical Nutrition, 54, 539-47. 

3. Bulux, J; et al. (1994). American Journal of Clinical Nutrition, 59, 1369-75. 

4. Canfield, LM; el a/. (1997). American Journal of Clinical Nutrition, 66, 52-61. 
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VEGETABLEAND FRUIT INTAKE BY PREGNANTWOMEN IN POLAND 

Respandek Wialeta, Szpanar Lucjan, Rychlik Ewa 

National Faad and Nutrition Institute, Warsaw, Poland 

ln the years 1991-1993 studies an the dietary habits of pregnant women working in big industrial plants in 

Poland were condueted. The method of 24-hour dietary recall was used. For estimation of fruit and 

vegetable consumption the assessment af various product groups intake, qualitative estimation af meals 

and vitamin A and C content in daily diets were made. 

The consumptian of vegetable and fruit rich in beta-carotene as weil in the first as in the second half of 

pregnancy was toa low. Realization of recommended in Poland intake was about 50-60%. 

The intake of vegetable and fruit lieh in vitamin C was slightly more favourable. The average consumption 

of these products, especially by warnen in the firsthalf of pregnancy, was satisfactory. 

Vitamin C content in daily diet appraximated the recommended in Poland intake at the safe Ievei. lt 

should be noted however that 25% of studied pregnant warnen consumed below 40 mg vitamin C per 

day. 

The qualitative estimation of meals showed an unfavaurable situation regarding ta frequency of fruit and 

vegetable consumption. ln 1991 only 52% andin 1993 45.5% studied dinners eantained these produets. 

The intake strueture of these produets was different in eaeh study year. ln 1991 dominated these from 

group "athers" (beet, onion, eueumber, apple, pear and plum), in 1993 the intake of lieh in vitamin C was 

the highest. 

ln the period 1991-1993 the eantribution of vegetables in dishes deereased fram 40.6 to 29.2% for 

breakfasts and fram 47.7 to 37.9% for suppers. The frequeney of fruit cansumption inereased somewhat. 

lt is thought that mare frequent eonsumption of fruit with breakfasts and suppers was conneeted with 

greater eonsumption of eitrus fruit as eonfinmed in quantitative analysis demonstrating positive ehanges in 

the eonsumption of vegetables and fruit lieh in vitamin C. 

ln eonelusion, in spite of same favourable tendeneies the Ievei of vegetable and fruit consumption by 

pregnant warnen is, unsatisfactory. lt may Iead to vitamin deficiency in this papulation in Poland. 
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COMPARISON OF THE DIETARY HABITS OF VEGETARIANS AND NON VEGETARIANS. 

I. Traczyk, L. Szponar, A. Szymanowska 

National Food and Nutrition Institute, Warsaw 02-903, Powsiiiska 61/63 SI., Poland 

Tel +48 22 5509787 Fax +48 22 8421128 e-mail i.traczyk@usa.net 

The basic components of vegetarian diets are plant food products, especially vegetables containing 

besides valuable food nutrients, also relatively high amounts of nitrates and nitrites. Since about 80% of 

the daily consumption of nitrates are derived from vegetables it seemed advisable to study the risk of 

exposure of vegetarians to these compounds. 

The reported study was carried out: in a group of vegetarians and non-vegetarians by questionnaire study 

and 24 hours dietary recall, in plant food (dry legumes, sprouts etc.}, in diets (analytical and theoretical 

studies). 

The vegetarian diets were a better source of vitamins, mineral components and dietary fibre. The 

vegetarian diets were a much better source of essential polyunsaturated fatty acids providing them in four 

Iimes greater amounts than traditional diets, and their content of saturated fatty acidswas low. 

The Ieveis of nitrates and nitrites in plant products were relatively low and not harmful to the health of the 

consumers. 

Vegetarian die! contains much more nitrates than traditional diets. The vegetarian diets contained, on 

average, about 2,5 Iimes more nitrates. 

The content of nitrites in the diets was lower than in the traditional diets. 
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FRUIT AND VEGETABLES- DIETARY HABITS IN DENMARK 

Eilen Trolle and Sisse Fagt 

The Danish Food Administration, S111borg, Denmark 

A working group appointed by The Danish Veterinary and Food Administration concluded in 1998 that the 

scientific Iiterature strongly indicated a dose - response relationship between lowered risk of ischaemic 

heart disease and several major cancer diseases, and the amount of fruits and vegetables consumed, up 

to about 600 g per day. lt is. therefore, the conclusion that the intake of fruits and vegetab/es in the 

Danish diet should be increased if possib/e to 600 gor more per day. The recommendation for children in 

the age of 4-10 years is about 25% lower. Another group consisting of specialists in nutritional education 

suggested the recommended daily intake of 600 g of fruit and vegetables to be communicated as: "6 a 

day- eat more fruit and vegetab/es". Further the need of variation should be emphasized. The Danish "6 

a Day" has two exceptions: 

1) Potatoes arenot included, and 2) Fru~juice can only count as "one a day". 

Ta give the foundation for future strategies for increased consumption the present pattern of intake is 

described: The average daily intake of fruit and vegetables in Denmark is 280 g, according to the 

nationwide dietary survey from 1995 (age 15-80 years). The figure includes juice and exdudes potatoes. 

Theintake is unevenly distributed since only 37% have an intake of 300 g/day or more, and only 4% meet 

the recommended 600 g/day. The average daily intake of juice is about 50 g/day, and of vegetables and 

fruit about 115 g/day each. ln general females have higher consumption than males. The difference is 

most pronounced for fruit. Young men have the lowest intake of both fru~ and vegetables. 

The main part of the fruit intake is between meals. and the main part of the vegetables are eaten for 

supper. Very small amounts of fruit and hardly no vegetables are eaten for breakfast, but the adult 

population drinks about 60% of the fruit juice in the morning. Theintake of fruit is more variated than the 

intake of vegetables. which is dominateted by potatoes, which are not considered here, and carrots. 

tomatoes and onions. Thus it is a great challenge both to make the Danes double their intake of fru~ and 

vegetables and, at the same time, increase variation. 
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EFFECT OF APPLE JUICE INTAKE ON ANTIOXIDATIVE STATUS IN HUMANS 

Michael Netzel', E. Carle 1, B. Kesenheimer1
, G. Strass 1, I. Bitsch 1 , R. Bitsch2 

'Institute of Nutritional Science, Justus-Liebig-University Giessen, Germany 

'Institute of Nutritional Sciences, Friedrich-Schiller-University Jena, Germany 

Polyphenols are present in all plant foods and may thus be regarded as normal constituents of the human 

diet. Results of several epidemiologic studies suggest that a high intake of foods rich in polyphenols might 

reduce the risk of cardiovascular disease. The possible beneficial mechanism may be the effective 

antioxidative properlies of these compounds. Apple juice, a widely consumed beverage in Germany and 

Europe, contains high Ieveis of various polyphenols (mainly chlorogenic acid and the phloretins). The aim 

of the present study was to investigate the in vivo effect of apple juice intake on plasma antioxidant 

potential in humans. The plasma antiaxidant capacity (TRAP assay) was tested by measuring the length 

of the peroxyl radical induced Iag-phase before (baseline) and 1, 2 and 4 haurs after ingestian of 700 ml 

of apple juice (Kaiser-Wilhelm; containing 713 mg polyphenals) to faur healthy valunteers (2 warnen and 

2 men). The ingestion of apple juice resulted in a significant (p<O.OS) pralanged Iag-phase after 1 and 2 

hours, indicating an increased plasma antioxidant capacity. Ta aur knawledge, these results demonstrate 

for the first time, that apple juice causes a strong antioxidant activity in vivo being an excellent source of 

antioxidant campaunds for humans. These findings might help to clarify the putative role of dietary 

polyphenols in modulating oxidative stress in vivo. 
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NEW RECOMMENDATIONS FOR THE INCREASED COMSUMPTION OF VEGETABLES AND FRUITS: 

FEASIBILITY AND CONSEQUENCES 

lngrid Hoffmann 

Institute of Nutrition Science, University of Giessen, Germany 

ln 1998 the Gemnan Nutrition Society (DGE) recommended the increased consumption of vegetables and 

legumes to 375 g and of fruits to 250-300 g per day, while the recommended amounts for the other food 

groups remained unchanged. The new recommendations raise two questions: 1. ls it feasible to meet 

those with Gemnan food habits? 2. What consequences need to follow for the recommendations of the 

other food groups? To answer these questions, the consumption data of healthy 25-65 years old women 

representing an average Gemnan consumption (National Consumption Study, n=4613) and of women 

applying preventative recommendations on the basis of Gemnan food habits (Giessen Wholesome 

Nutrition Study with the subgroups: low-meat eaters, n=132, and ovo-lacto vegetarians, n=111) were 

compared to the recommendations. The data show that the recommendations for vegetables and fruits 

are attained to only about one third by women with an average diet, while women eating a predominantly 

ovo-lacto vegetarian diet meet the recommendations, which proves that they are feasible. For the food 

groups potatoes or rice and noodles, bread, milk and dairy products as weil as fats all study groups are in 

part substantially below the recommendations. Women eating an average diet consume more meat and 

fish than recommended. The data also show that in order to not elevate the energy intake the new 

recommendations concerning vegetables and fruits can be applied only, if the consumption of the other 

food groups is simultaneously distinctly lower than presently recommended. As a consequence the 

recommendations for the other food groups have to be lowered, especially for foods of animal origin. 
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CONSUMPTION OF VEGETABLES AND FRUIT IN BAVARIA, GERMANY 

Gedrich K., Wagner K., Fischer K., Karg G. 

Institute forSocioeconomics ofthe Household, Technische Universität Munich 

Problem and Objective: ln recent years, campaigns were initiated aiming at an increasing consumption of 

vegetables and fruit in Genmany. Their design and evaluation requires representative and current 

consumption data- which, however, are scarce. The Bavarian Food Consumption Survey provides those 

data for a Southern Genman population. 

Method: ln 1995, food consumption of 550 randomly chosen Bavarians (sampled with a random route 

method) was assessed using 7 day records. 

Results: ln most age groups, the mean consumption of vegetables and fruit is clearly below 300 

gfd•person. The mean intakes of males and females show little differences. Just considering means, 

however, would neglect the considerable between-person variations. For instance among the persans 

aged 25 - 50 years, mean consumption of fresh vegetables amounts to about 120 g/d. But the 2.5 

percentile is just about a tenlh of il and the first quartile hardly reaches half of it. 

The health benefits of vegetables and fruit are highlighted by their contributions to the intake of energy 

and nutrients. E.g. for persans aged 25 - 50 years the consumption of vegetables and fruit makes only 

about 5% of the average energy intake and still a smaller percentage of the fat intake. But il is 

responsible for about 20% of the intake of folate or vitamin E, about 30% of vitamin A and fibre and even 

about 50% of v~amin C. 

Conclusions: Compared to the results of earlier studies, the consumption of vegetables and fruit did not 

significantly increase since the late 1980s. Future campaigns should especially focus on the intakes in the 

first quartile of the population. 
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'EATING MORE FRUIT AND VEGETABLES AND LESS MEAT' - MEETING DIETARY GOALS IN 

GERMANY? 

U. Ollersdorf; C. Pfau and J. Piekarski 

Institute for Nutritional Economics and Sociology, Federal Research Centre for Nutrition, Haid-und-Neu

Str. 9, D-76131 Karlsruhe, Germany 

Objective: The German Nutrition Society has identified dietary goals which are in line with international 

ones. Fruit and vegetable consumption ('5-A-Day') should be increased to daily 200 g of vegetables, 75 g 

salad and 200-250 g fruit, whereas meat consumption should be reduced to about 2-3 Iimes meat 

(portion size max 150 g) and 2-3times sausage (max 50 g) per week. What part of the population reaches 

these goals, and is it possible to achieve these goals in view of the present food habits? 

Material and Methods: Data of the German National Nutrition Survey (n = 23.200; 1985 - 1989) were 

analysed for food intake (in g/day). This information cannot be relaled to meals and to servings. 

Records over a period of 2 x 6 weeks of a study on food habits of elderly people in Baden-Wuerttemberg 

(n = 82, 1993/94) provide information on meals and dishes consumed during the day. Data are analysed 

for the frequency of intake of all food groups per meal and day. 

Resulls: II has been shown that only a minority of the population, mostly higher educated people, meets 

the dietary goals. The analysis of eating habits of the elderly shows to which extent the frequency of food 

groups contribute to the dietary goals. 

Conclusions: To achieve dietary goals, effective nutrttion programmes are necessary. 



P25 

A NUTRITION WORKSHOP TO IMPROVE HEALTHY EATING HABITS IN CANCER PATIENTS 

Willeke, A. Dossett, C. Unger, H-H. Bartsch, J. Arends 

Klinik für Tumorbiologie, Freiburg, Genmany 

lntroduction: Nutlition may play an important role in the prevention of cancer. Years of incorrect eating 

habits are difficult to change. The Tumor Biology Center in Freiburg (an in-patient oncology center with 80 

beds medical and 120 beds rehabilitative oncology) offers a range of leaming apportunilies to increase 

nutrition awareness. With this aim we developed the workshop "consciously eating with pleasure" (Essen 

bewußt genießen) in 1998. 

Methods: The workshop was open to all in-patients with an interest in healthy nutlition. 11 was led by a 

dietician and consisted of 3 weekly sessions of 60 minutes each coveling different topics (plant foods, 

fats, practical tips). The setting was a seminar room and teaching aids included educational games, flip 

chart and fact-sheets. The acceptance and effectiveness of the workshop is being evaluated as of August 

1999 using two questionnaires. 

Results: The workshop has been held 8 Iimes since January 1999 and was attended by 191 patients until 

July 1999 ( average±S.D.: 8.3 ± 5.0 [range 2-23] patients per session). So far the course has been weil 

accepted. Most patients were highly motivated, displayed deep interest in serious nutritional infonmation 

and participated actively in the sessions. 

Conclusion: A 3-part workshop to increase nutrition awareness in cancer patients was successfully 

established. To improve the acceptance and effectiveness changes will be made according to results 

from the evaluation questionnaires. To increase attendance at all three sessions the course may be 

condensed into a one-week unit. 



-

FOOD FRACTIONATION AND THE CONSUMPTION OF CERTAIN VEGETABLES 

POTENTLY MODULATE SONE METABOL15M IN THE RAT. Roman C. Mühlbauer 

and Feng Li, Bone Biology Group, Department of Clinical Research, University of 

Bern, Murtenstrasse 35, CH-3010 Bern, Switzerland. 

Osteoporotic fractures, which cause suffering to the patient and are a major 

burden to health care, have been associated with low bone mass. To reduce their 

incidence, it is therefore important to try to prevent the development of low bone mass 

by eilher increasing bone mass built up during adolescence and/or preventing bone 

loss in later life. 

We have previous/y shown a diurnal rhythm of bone resorption in the rat, which 

is prevented by food fractionation. We have, lherefore, investigated the effect of food 

fractionation on bone mass in growing and in aged rats. Food fractionation increases 

total bone mineral content, trabecular bone mineral density and cortical thickness in 

growing rats, and markedly reduces lhe decrease in these parameters in aged rats. [J 

Bane Miner Res 14: 1457-1465 (1999)].These results show that feeding habits have a 

profound effect on bone mass in the rat, independent of age. 

We have, furthermore, hypothesized that possibly some vegetables which are 

part of the regularhuman die\ may contain modulators of bone metabolism. Fourteen 

vegetables, commonly eaten by humans, have now been shown to inhibit bone 

resorption in rats. Onion was chosen as primary vegetable for detailed investigations. 

lt increases bone mass and inhibits bone resorption in both sexes, its mode of action 

being simi/ar tothat of the antiresorptive drug calcitonin. Feodstuffs of animal origin 

and soy were ineffective (Nature 401: 343-344 (1999)]. 

These findings form the rationale for a novel development, i.e., a safe, low-cost 

and effective nutritional approach to the prevention of osteoporosis. 
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