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Vitamin C : Some new aspects

Schmidt, K.H.1 and G.Bruchelt2
1Department of Surgery, University of Tuebingen, and

2Children's University Hospital, D-72076 Tübingen

Vitamin C is mainly known as an anti-oxidant. However, under some pathopysiological conditions it can also act as a pro-oxidant. Furthermore, this vitamin also plays an important role in some biochemical pathways associated with hydroxylation reactions. This presentation will concentrate mainly on the pro-oxidative aspects and on hydroxylation reactions.

A lot of controversies exist about the significance of pro-oxidative effects of ascorbic acid in vivo. In vitro, pro-oxidative conditions can easily be generated using ascorbic acid and transition metals like copper and iron, leading to the generation of highly reactive OH-radicals. As a consequence, DNA damage, protein oxidation or lipid peroxidation can be observed. However, whether these reactions also play a role in vivo is doubtful. Normally, transition metals are carefully bound to proteins. Nevertheless,  even in the presence of “free” iron (Bleomycin-detectable iron) as observed in plasma of some preterm infants, ascorbic acid does not promote, but inhibit lipid peroxidation. Similarly, it is doubtful whether uptake of larger amounts of ascorbic acid really induces DNA damage in vivo as supposed in a recently published study. On the other hand, the cytotoxic effects of some drugs ,e.g. those based on quinon/hydroquinon-structures, may be pro-oxidatively enhanced in the presence of ascorbate due to redox-cycling reactions.

In the second part the role of ascorbic acid  in hydroxylation reactions will be discussed. 

Some are well known, among them the formation of hydroxyproline and hydroxylysine in collagen synthesis. Furthermore hydroxylation of dopamine to noradrenaline is also a well established system. In a study concerning the influence of ascorbic acid on the catecholamine status in neuroblastoma cells, we observed that ascorbic acid not only enhanced the hydroxylation of dopamine, but also the hydroxylation of tyrosine, leading to DOPA, an important drug in the treatment of Morbus Parkinson. In 1991 Fahn reported that ascorbic acid , in combination with vitamin E,  was able to retard the beginning of DOPA treatment in patients with early Morbus Parkinson. This was interpreted as an anti-oxidative protection mechanism on substantia nigra cells. However, it may be that ascorbic acid worked not only as an antioxidant, but by enhancement of the endogenous DOPA synthesis. The possible mechanisms of this reaction, that involves the reduction of  dihydrobiopterin to tetrahydrobiopterin, will be discussed.

LYCOPENE – A SPECIAL CAROTENOID?

Böhm, V. 

Institute of Nutrition, Friedrich-Schiller-Universität Jena, Dornburger Str. 25-29, 07743 Jena

Lycopene is an acyclic carotenoid with eleven linearly arranged conjugated double bonds which is found only in few foods. Tomatoes and tomato products are the main foodstuffs con​tributing to the dietary intake of lycopene, next to apricots, guavas, watermelons, papayas, and pink grape​fruits. Lycopene lacks the (-ionone ring structure and therefore does not have any provitamin A activity.

Recent epidemiologic studies implicate lycopene in the prevention of cardiovascular disease and cancer of the prostate or of the gastrointestinal tract. Among the common dietary carote​noids, lycopene has the highest in vitro capacity to quench singlet oxygen. Most of the current knowledge on absorption, distribution and metabolism of carotenoids is derived from studies of (-caro​tene. Recently, the intestinal intake of lycopene has been investigated, using daily dosages of 16.5 to 75 mg. These amounts do not reflect the normal physiologic intake range of carote​noids which was estimated to 5.33 mg/d for Germany. Heating foods prior to inges​tion can improve the carotenoid bioavailability due to dissociation of the protein-carotenoid complexes. Lipids in the diet increase the absorption of carotenoids.

Our study on the intestinal absorption of lycopene has used supplements of 5 mg daily for six weeks. A better availability from oleoresin capsules and tomato juice compared to raw toma​toes was shown. The antioxidant capacity of the human plasma has not been influenced by the six weeks’ supplementation with 5 mg/d. Regarding the differences in the antioxidant activity of various (-carotene isomers, lycopene isomers will have to be assessed on their antioxidant potential in future.

Resuming the recent results on lycopene and its health promoting effects, lycopene seems to be one of the protective factors in diets rich in fruit and vegetables.

CAROTENOIDS AND THE IMMUNE SYSTEM IN MAN

Watzl, B.

Institute of Nutritional Physiology, Federal Research Centre for Nutrition, Haid-und-Neu-Str. 9, 76131 Karlsruhe

Carotenoids are common constituents in many vegetable and fruit varieties. The immunomodulatory potential of ß-carotene has been thoroughly investigated in several animal species and in a number of human trials. While the animal studies have shown an immunoenhancing effect of pure ß-carotene, results from human trials are inconsistent. Some human studies have demonstrated immunostimulatory activities with dosages of pure ß-carotene ranging from 15 - 300 mg/d given for short and long-term periods. Besides ß-carotene only lycopene has been studied in one human intervention study. The immunomodulatory activity of other carotenoids in humans as well as the immunomodulatory potential of carotenoid-rich foods are presently not known. We were interested to study the effects of consuming a low carotenoid diet and of consuming different carotenoid-rich vegetable products on T-lymphocyte functions in healthy adult males. Subjects had to abstain from fruit and vegetables high in carotenoids throughout the whole study period. After a depletion period subjects consumed for each 2 week periods daily 330 ml of tomato juice (40 mg/d lycopene), 330 ml of carrot juice (22 mg/d ß-carotene) and 10 g of spinach powder (11 mg/d lutein). Carotenoid depletion resulted in significantly reduced lymphocyte proliferation and decreased cytokine secretion capacity (IL-2, IL-4). Tomato juice consumption restored these functions, while the other vegetable products were ineffective. In a further intervention study with elderly subjects the potential of tomato juice providing high amounts of lycopene (47 mg/d) for a period of 8 weeks was studied. The elderly were not restricted in their daily diet. Prolonged tomato juice consumption had no impact on lymphocyte proliferation, cytokine secretion, delayed-type hypersensitivity, natural killer cell number and natural killer cell lytic activity. In conclusion, consumption of diets low in carotenoids impair T-lymphocyte functions in humans. Tomato juice consumption restores T-lymphocyte functions in these subjects, while in well-nourished elderly subjects consuming non-restricted diets tomato juice consumption had no effect on the immune system. 

THE ROLE OF VITAMIN D FOR THE REGULATION OF THE CALCIUM AND PHOSPHATE METABOLISM IN HORSES
Harmeyer, J. and Meier, Gesine 

Institute of Physiology, School of Veterinary Medicine, Bischofsholer Damm 15/102, D-30173 Hannover, Germany

Disorders of the calcium and/or phosphate metabolism are repeatedly encountered in horses. Such disturbances include e.g. hypocalcemia in lactating mares which is sometimes associated with tetany, or osseous formations, particularly in the limb area or disturbances of the phosphate concentration in plasma. Intoxications induced by high doses of vitamin D are also repeatedly be reported in horses. The calcium and phosphate homeostatic system in horses differs in somewhat from that of other domestic animal species. The concentrations of total and ionized calcium in plasma, for example are about 20% higher than those present in most other mammalian species and the phosphate concentration is much lower. The intestinal absorption of calcium is poorly regulated by vitamin D and development of vitamin D deficiency rickets is extremely rare if not completely absent.

In order to understand a little bit more about the mechanisms by which horses regulate their calcium and phosphate homeostatic system the concentrations of vitamin D and vitamin D metabolites were measured in plasma and the renal 1α-hydroxylation of calcidiol was studied in vivo and in vitro. To obtain information about the mechanism of calcium absorption from the intestine, concentrations of total and ionized calcium were measured in chyme collected from different segments of the small and large intestine. And the effect of pharmacological doses of vitamin D3 on the calcium and phosphate homeostatic system was investigated.

It was found that the plasma calcidiol concentration was exceptionally low, ranging from < 8 to 25 nmol/l (< 3 to 10 µg/l). If present in other domestic animal species, such  low concentrations of calcidiol are indicative of florid rickets or osteomalacia. The concentration of calcitriol was also more than 50% less (55 ± 24 pmol/l) than that present in other domestic animals. The low calcitriol concentration in plasma was associated by the absence of 1α-hydroxylase activity in the renal cortex. Nevertheless, there appears to be an active intestinal transport of calcium, since the concentrations of ionized calcium in the jejunum, ileum and caecum (0.2 to 0.8 mmol/l) were markedly lower than those present in plasma (~1.7 mmol/l). Surprisingly, parenteral administrations of pharmacological amounts of vitamin D (1 mg/kg BW within four days) did not significantly change the calcium concentration in plasma. Infact, the high dose of vitamin D3 tended to decrease intestinal absorption of calcium and elevated renal excretion of calcium by more than 100%. The phosphate metabolism was differently affected by vitamin D than that of calcium. Its concentration in plasma was elevated about 2.5 fold. This was paralleled by a corresponding increase of its intestinal absorption, bone mobilisation and renal excretion. Despite the moderate effect which vitamin D exerted on the plasma concentration of its metabolites, its administration in pharmacological amounts caused calcitications of various soft tissues, preferably of the endocard.

The findings indicate that the role of calcitriol as a powerful regulating hormone of the calcium and phosphate homeostatic system is less important in horses than in most other animal species.

Metabolism and Effects of Phytoestrogens

Degen, Gisela H. 

Institute of Occupational Physiology at the University of Dortmund, Ardeystr. 67, D-44139 Dortmund, Germany

In the debate on environmental chemicals which can mimic (or antagonize) the effects of endogenous sex hormones, a focus has been on xenoestrogens. Yet, dietary exposure to chemicals with estrogenic properties is not confined to those of synthetic origin.  Numerous phytoestrogens (certain coumestans, flavones, isofla-vones, lignans, steroids, stilbenes from plants) and the mycoestrogen zearalenone exhibit estrogenicity of varying potencies in vitro  and in bioassays.  Examples for their occurrence, metabolism and effects will be discussed. 

Phytoestrogens undergo bacterial modification in the gastrointestinal tract of humans or animals and further metabolism, often to biologically less active metabolites.  Although usually classified as weak estrogens, these compounds can affect the endocrine system when consumed in sufficient amounts.  Important phytoestrogens for humans are isoflavones (daidzein and genistein) and lignans with the highest quantities found in soybeans and flaxseed, respectively. Interestingly, dietary intake of soy-based foodstuffs has been associated with a lower incidence of certain cancers; this observation together with clinical and experimental findings on other beneficial effects have stimulated much interest in the possible impact of soy phytoestrogens on human health.  On the other hand, there is also some concern, that consumption of rather high amounts of phytoestrogens may result in adverse effects.  Its been known for many years that isoflavones and coumestans occurring in clover and other pasture plants can cause fertility problems in sheep and cattle grazing on phytoestrogen-rich pastures. Another well known syndrom is hyperestrogenism in pigs eating zearalenone contaminated fodder. 


The effects of phytoestrogens depend upon dose and time of exposure; responses can vary with sex, age and between species.  This may be related to several different factors: absorption and metabolisms of the compounds that determine the biologically effective dose, modes of endocrine control in development and reproduction, and the levels of endogenous hormones in various mammalian species.  Thus, some uncertainties remain regarding the possible impact of phyto-estrogens on human and animal health.  Nonetheless, it is now recognized that exposure to naturally occurring estrogen-mimics has to be considered in a risk assessment for man-made xenoestrogens.

Nutritive factors influencing tissue phospholipids and the role of phospholipids as feed additives

Eder, K.

Institut für Ernährungswissenschaften, Martin-Luther-Universität Halle-Wittenberg, Emil-Abderhaldenstr. 26, 06108 Halle/Saale, Germany

Phospholipids have important functions in the body as constituents of cellular membranes, lipoproteins and bile. As constituents of cellular membranes, they influence important membrane properties such as its fluidity, permeability and activities of membrane bound enzymes. As integral parts of lipoproteins and bile, their major function is to emulsify water-insoluble lipids in the hydrophilic phase. There are two types of phospholipids: those based on glycerol and those based on sphingosine. Among phosphoglycerides, choline, ethanolamine, serine and inositol are the most important head groups. Besides the head group, the type of fatty acids bound to phospholipids play an important role for the functions of phospholipids. Polyunsaturated fatty acids of phospholipids increase the fluidity of cellular membranes; saturated fatty acids decrease it. The distribution of phospholipids within cellular membranes also influences the fluidity of membranes. In particular, the ratio between phosphatidylcholine and sphingomyelin is known to have profound effects on membrane fluidity and properties. Several nutritional factors influence the distribution of phospholipids and the fatty acid composition of phospholipids such as dietary fatty acids, cholesterol and some essential trace elements.

Phospholipids play an important role in foods from technical point of view as an emulsifier. Phospholipids ingested are hydrolysed in the duodenum by the action of phospholipases, phosphodiesterase and phosphatase. The products after digestion are fatty acids, glycerol, phosphate and amino alcohol compounds. Thus, phospholipids are a source of highly unsaturated fatty acids such as arachidonic acid as well as choline. There are some studies reporting that phospholipid supplementation reduces plasma cholesterol concentrations in hyperlipidemic animals. Regarding animal nutrition, there are some studies reporting an increased digestibility of dietary fats in animals by phospholipid supplementation. Thus, phospholipid supplementation could cause beneficial effects under certain conditions.

conjugated linoleic acid mixtures as potential additives

Jahreis, G., J. Kraft, F. Tischendorf, F. Schöne, Chr. v. Loeffelholz

Institute of Nutrition, Friedrich Schiller University, Dornburger Str. 24, D-07743 Jena

Conjugated linoleic acids (CLA) are a mixture of positional and geometric isomers of linoleic acid (C18:2) that contain conjugated unsaturated double bonds. An important biologically active isomer of CLA is cis-9,trans-11-octadecadienoic acid, which accounts for more than 4/5 of the total CLA isomers in ruminant fats and which is now referred to as rumenic acid.

In the last decade, CLA has been shown to have some beneficial (but also unfavourable) effects: anticarcinogenic properties (1987), immune modulation (1993), prevention of atherosclerosis (1994), reduction of body fat and increase of lean body mass (1997),  normalisation of impaired glucose tolerance (1998), promotion of fatty streak formation (1999) and isomer-specific effects (1999). The research base on CLA has been derived almost exclusively from animal models, while some of the biological properties have been fairly-well documented, others are still open to question. For about 5 years a lot of commercial CLA mixtures has been offered. These mixtures produced from linoleic acid-rich oil like sunflower or safflower oil by alkaline isomeri-zation contain mainly cis-9,trans-11 (incl. trans-8,cis-10) and trans-10,cis-12 (incl. cis-11,trans-13) CLA isomers (about 30 - 40 % of each) as well as minor parts of cis,cis and trans,trans isomers.

Body composition: There are reports (n) from a number of species including mice (5), rats (2), chicken (2), pigs (4), and humans. First it was observed that a 0.5 % CLA supplementation to young mice for some weeks reduced the fat body mass by 50 to 70 %, by 23 % in rats and 22 % in chicken. The lower fat mass induced by CLA in mice was associated with an increase of carnitine palmitoyl transferase activity (fatty acid ß-oxidation) and a reduction of triglyceride storage in adipose tissues (inhibition of lipoprotein lipase). Besides the catabolic CLA effect on the fat depots, an anabolic response on lean body mass was measured (up to 20 %). CLA are more prone to decrease the fat mass than increase the lean mass. Tissue CLA declined following withdrawal of CLA from the diet in mice. The trans-10,cis-12 isomer was significantly faster cleared from skeletal muscle than the cis-9, trans-11 isomer. It seems, that body composition changes are mainly effected by the trans-10,cis-12 CLA isomer (1st isomer specific study in 1999). In rats and in one case in pigs an improved feed efficiency was found due to CLA-supplementation. But in the most investigations with pigs CLA acts as a repartitioning agent characterised by reduced back fat and increased lean. The supplemented CLA is predominantly incorporated in the back fat and abdominal fat of pigs similar to the pattern found in the diet. But the contents of arachidonic acid and linoleic acid in animal lipids were significantly decreased by supplementation of CLA instead of plant oil. There are only few data from human studies. In a Norwegian intervention study increasing CLA doses (0... 6.8 g daily) were applied. A correlation coefficient of 0.32 (P < 0.05) between the CLA dose and the fat reduction (bioelectric impedance assessment) was found. It can be concluded, that the CLA effects like reduction in body fat, enhancement of fat-free mass and changes in fatty acid pattern are most impressive in rodents and seem to become smaller in pigs and especially in humans.
ANTIMICROBIAL FEED ADDITIVES IN ANIMAL NUTRITION

Flachowsky,1)G.and Kamphues2), J.

1)Institut für Tierernährung der Bundesforschungsanstalt für Landwirtschaft (FAL), Bundes​allee 50,  38116 Braunschweig, 2)Institut für Tierernährung der Tierärztlichen Hochschule Hannover, Bischofsholer Damm 15, 30173 Hannover

The objective of the paper is to summarize the current state for the usage of antimicrobial feed additives in animal nutrition. Antimicrobial feed additives are non-essential substances in animal nutrition. Primary effects of these additives concern daily gains and feed conversion rate, by its improvement these substances result also in reduced pollution. Due to their stabilizing activity on the intestinal flora antimicrobial feed additives have furthermore disease preventing effects that are of special interest in the growing period of most animal species. Because of the public discussion and some information on bacterial antimicrobial resistance develop​ment the EU-commission banned four antibiotics (Spiramycin, Tylosin, Virginiamycin, Zincbacitracin; since July 1st, 1999) and two quinoxalinderivates (Carbadox, Olaquindox, since September 1st, 1999) from the European market. Presently four antibiotics can still be used as feed additives (Table 1) and prudent use of these sub​stances is recommended.

Table 1: Antibiotics as feed additives in the EU (conc.: mg/kg feed)

Animal species

Substance
Poultry
Pig
Beef cattle


                            1)           2)                1)          2)

Avilamycin
2.5 – 10
20/40    10/20
–

Flavophospholipol
1 - 20
10/25      1/20
8/16      2/10

Monensin-Na
–
–
10 – 40

Salinomycin-Na
–
30/60    15/30
–

   1)Growing period  2)Finishing period

After the ban of substances described above there are now forced activities to replace antibacterial feed additives by other strategies and substances (Table 2). Optimizing feeding and housing conditions for young animals, development of new feeding techniques regarding the frequency of meals and their size, the use of enzymes involved in the regulation of intestinal microflora or feeding ingredients containing antibodies against special infectious microorganisms are efforts against this background. In the future further natural substances can be produced presumably via milk or eggs that prevent colonisation of the intestinal tract by pathogenous bacteria.

Table 2: Selected examples for „alternatives“ to antibiotics as feed additives
Substance
Advantages
Limitations

Microorganisms
Better acceptance
Lower effects than antibiotics,

(Probiotics)
by the consumer
knowledges on mode of action are limited

Organic acids
Better acceptance
Difficult to handle, influenced feed

(and their salts)
by the consumer
intake

Oligosaccharids
High acceptance
Lower effects than antibiotics, mode

(Prebiotics)
by the consumer
of action needs some clarification

Herbs,
High acceptance
No clear scientific data

Plant extracts
by the consumer


ZnO
Better adaptation, lower
Pollution problems, mode of action 


diarrhoe of weaning piglets
not clear, only 250 mg/kg DM allowed

Cu
High effects esp. in piglets
Pollution problems, high Cu-concentra-



tion in liver of animals

Data from different experiments as well as advantages and limitations of various substances will be discussed in the paper. Especially it has to be avoided that – instead of antimicrobial feed additives – medicated feeds are used in higher frequency and amounts in animal production.

Ergogenic substrates in sports nutrition - facts or fancy?

Stehle, P.

Department of  Nutrition Science, University Bonn, Endenicher Allee 11-13, D-53115 Bonn

e-mail: p.stehle@uni-bonn.de

Beyond a proper training program, optimum athletic performance depends on an adequate diet primarily containing appropriate amounts of carbohydrates and fluid. Although it is generally feasible to cover nutrient requirements of athletes by consuming traditional foods, supplementation in sport is widely used with the aim enhance performance. The term „ergogenic“ (derived from greek words ergon = work and gennan = to produce) has been recently introduced to define nutritional substrates potentially improving energy utilization and/or delaying the onset of fatigue. Numerous ergogenics are presently under discussion including isolated nutrients like amino acids, L-carnitine, coenzyme Q10, creatine, phosphate salts as well as (extracted) foods like bee pollen, ginseng and gelatine products.

Reliable data from well-conducted investigations in athletes are scarce. Basic studies brought evidence forward that specific amino acids should promote muscle protein synthesis and prevent fatigue (leucine, isoleucine, valine) as well as support endogenous growth hormone production (arginine, ornithine). Glutamine might be an important substrate to ensure optimum immune response. There are, however, no data available whether a supplemental intake in addition to food-derived amino acids is indeed beneficial. Theoretically, L-carnitine (carrier of long chain fatty acids) could spare muscle glycogen and, thereby, enhance athletic performance. Most of the research studies published are equivocal and experimental designs were inadequate. Thus, there is no reliable scientific evidence to recommend L-carnitine supplementation.

The idea of creatine supply is to increase the muscular availability of creatine phosphat thereby enhancing the capacity of ATP regeneration via creatine kinase reaction. Obviously, the muscular creatine pool can only be increased by high-dosed supplements (ca. 20 g creatine monohydrate/d) when its concentration is initally low. Positive effects on performance can only be observed during events with repeated short-term exercise at high intensities.

In summary, most of the commercially available supplements are developed on the basis of personal experience and fancy and not on accepted scientific facts.

Comparative evaluation of two ileorectal-anastomosis techniques with regard to their suitability for the determination of the availability of native B-vitamins

Roth-Maier, Dora A.

Institut für Ernährungswissenschaften, Technische Universität München, Hochfeldweg 6, D‑85350 Freising-Weihenstephan

The praececal digestibility of native B-vitamins in pigs serves as a measure for the availability of these nutrients in humans and monogastric animals. Therefore, in this study two techniques of ileo-rectal anastomosis were compared for their use as a valuable measure for the availability of the B-vitamins thiamin and folic acid from human nutrient related foods including wheat, coarse whole-meal bread, boiled potatoes and boiled pork and beef.

For this purpose two experiments were conducted with nine female growing pigs altogether. Three of these pigs were provided surgically with an end-to-side ileo-rectal anastomosis (ESV), and six animals were fitted with an end-to-end ileo-rectal anastomosis (EEV), both techniques with preservation of the ileo-caecal valve. Experiment 1 was a two-factorial trial in Latin square design. In experiment 2 only the EEV technique was used. After surgery, the animals were allowed a 3-weeks recreation time before starting the metabolic trial. Each pig was fed the experimental diet with each testing food for 12 days, and digesta were collected twice a day quantitatively for the final 5 days of this period. Thiamin was determined in foods and excreta by a fluorometric assay and folic acid was measured microbiologically. Surgical procedure effect was significant for all precaecal digestibilities of the B-vitamins measured. The vitamin concentrations excreted via the chyme were higher in animals provided with the ESV technique than in animals fitted with EEV technique. This means that in the pigs with ESV technique a certain reflux of digesta occurs in the bypassed colon and from there microbially sythesized B-vitamins are excreted together with the ileal chyme. Therefore, the precaecal digestibility and the availability was higher for all foods when using the EEV technique. The precaecal digestibility values for thiamin were 75/87% (ESV/EEV) in wheat, 60/75% in coarse whole-meal bread, 63/84% in boiled potatoes, 93/96% in boiled pork and 51/79% in boiled beef. For folic acid precaecal digestibilities were found in wheat of 58/64% (ESV/EEV), in coarse whole-meal bread of 30/45%, in boiled potatoes of 47/65%, in boiled pork of 80/91%, and in boiled beef of 78/91%.

The results of this study show that the praeca ecal digestibility is a very suitable measure to determine the availability of native thiamin and folic acid but only ileo-rectal anastomosis with EEV technique guarantees exact results for the availability of B-vitamins in foods.

(This work was founded by a grant of the DFG)

Biotin Deficiency in Calves

Mülling, Ch., Bragulla, H. and K.-D. Budras

Department of Veterinary Anatomy, Freie Universität Berlin, Koserstr. 20, 14195 Berlin

e-mail: muelling@zedat.fu-berlin.de
Biotin deficiency is not a problem in ruminants (dairies and beef cattle) under normal housing conditions. Recent studies however indicate that Biotin supplementation has an influence on keratinisation of the epidermis of the bovine hoof and on the properties of hoof horn. The resulting beneficial effects on quality of epidermal tissue have been described for other species (pigs, chicken) frequently. Nevertheless, little is known about what changes within the tissue and its cells are related to Biotin supplementation. 

In the first part of this study we wanted to reveal the structural and particularly the ultrastructural changes in different epidermal tissues of calves that were caused by an absolute Biotin deficiency. Having identified the epidermal structures that are related to Biotin we secondly wanted to draw conclusions for the role of Biotin and its potential to influences epidermal cells and tissue. 

Biotin deficiency was induced in three new-born calves by a diet in which Biotin had been completely blocked by adding egg-white powder. Showing severe symptoms of Biotin deficiency the animals were killed by an overdose of Pentobarbital (Eutha77®). Tissue samples were taken from the hooves, the skin in different localisation, and the epithelium of the complete gastrointestinal tract. Samples were fixed in 4% paraformaldehyde, Karnovsky`s solution, 1% osmiumtetroxide or 2% buffered glutaraldehyde and than routinely processed for either light or electron microscopy. Additionally, keratin proteins were extracted by SDS-PAGE Electrophoresis and identified by Western Blotting using different monoclonal antibodies against cytokeratins. 

Results and conclusion: Epidermal cells showed severe changes in the amount of keratins as well as their structure and spatial arrangement suggesting that Biotin is essential or at least very important for protein synthesis in keratinzing epidermal cells. Even more striking were the changes in structure, amount and composition of the intercellular cementing substance (MCM, membrane coating material) connecting the epidermal cells. These changes often result in a complete break-down of cell-to-cell adhesion and a loss of the protecting barrier function of epidermis. Particularly the synthesis and/or complex arrangement of the lipid portion of MCM seems to depend on Biotin.. Biotin deficiency furthermore leads to a disruption of the spatial and temporal coordination of the process of differentiation (keratinization) and cornification (death) of epidermal cells. Biotin seems to play additional - yet unknown - role for tissue proliferation, differentiation and cell death. 

INDICES OF THIAMINE METABOLISM IN MINK BLOOD IN PREGNANCY PERIOD

Ilyina, T.N. 

Institute of Biology, Karelian Research Centre Russian Academy of Sciences, ul. Pushkinskaya, 11, Petrozavodsk, 185610, Russia

The specific indices of vitamin B1 (thiamine) biotransformation were studied in the mink females blood during reproduction period in conditions of various provision by thiamine. The researches have shown, that during mink pregnancy the total thiamine content increased, but despite, that fact the level of phisiologically active forms of vitamin B1 essentially decreased: thiamine diphosphate free and total, and thiamine triphosphate - uncoenzyme form of vitamin. The activity of biosynthesis thiamine enzyms - thiamine kinase and thiamine diphosphate kinase - significantly decreased. The increase of the activity of hydrolytic enzyme - thiamine diphospotase - was traced during pregnancy in the group of minks with thiamine deficiency and was connected with higher concentration of inorganic phosphate as compared to the intact animals. The activity of other degradation enzyme - thiamine triphosphatase - reduced during pregnancy in all mink groups: those on a scarce diet, those receiving additional vitamin and intact animals. The moderate vitamin deficiency measured by the size of the thiamine diphosphate - effect was detected in the group of minks receiving raw fish containing thiaminase - thiamine inactivated enzyme.

Thus, the pregnancy period was characterized by the change of thiamine metabolism at a level of vitamine phosphorylated form and enzyms of biotransformation as the reaction of the organism to the pressure connected with reproduction.

Influence of increased vitamin A supplements on retinoid and tocopherol concentrations in serum and lipoprotein fractions of Shetland ponies.

Gück, T., Sallmann, H.-P. and Fuhrmann, H.

Veterinärmedizinische Fakultät der Universität Leipzig, Veterinär-Physiologisch-Chemisches Institut, An den Tierkliniken 43, 04103 Leipzig

The effect of a diet supplemented with increased vitamin A concentration on vitamin A and E status as well as on cholesterol, triglycerides, phospholipid and protein in pony serum and lipoprotein fractions was evaluated. 8 Shetland ponies were conditioned for 2 month on a diet with 75 I.U. vitamin A/ kg BM/ d and 2 mg vitamin E/kg BM/d. Experimental diets, containing 2 mg vitamin E/ kg BM/ d and 75 or 750 I.U. vitamin A/ kg BM/ d (4 ponies/ group), were fed for 4 weeks. Then the groups were crossed over for the following 4 weeks. Retinol, retinylester, (-tocopherol and the main components of lipoproteins were quantitated in serum and lipoprotein fractions every 2 weeks.

(-Tocopherol and the major components of lipoproteins were not affected by the tenfold increase of vitamin A supply. The distribution of total (-tocopherol in the various lipoprotein fractions was 69% in HDL, 22% in LDL and 9% in VLDL. A retinol dose response (RDR)-test was carried out in both experimental groups. Despite of increased dietary vitamin A the RDR-test indicated in some cases an insufficient supply. In case of the tenfold vitamin A supply total retinyl esters increased in serum and lipoproteins. The main retinyl ester was retinyl stearate. Retinol concentration was not affected by the diet. Therefore measuring of serum retinyl ester concentration seems to be the best for evaluating the vitamin A status in horses.

The antioxidative capacity in serum of ponies fed a high dose of vitamin A 

Fuhrmann H., G. Pelz and H.-P. Sallmann

Veterinär-Physiologisch-Chemisches Institut, Veterinärmedizinische Fakultät, der Universität Leipzig, An den Tierkliniken 43, D-04103 Leipzig 

The possible influence of supra-nutritional vitamin A on the antioxidative status in Shetland ponies was examined in a feeding experiment. 8 animals initially received a diet meeting the requirements (75 IU vitamin A and 2 mg vitamin E per kg body mass per day) for 4 weeks. In the following 4 weeks half of the animals received tenfold of the requirement of vitamin A. In the last 4 weeks a crossing-over was conducted. Every two weeks blood samples were taken and examined for total sulfhydryl, urate, ascorbate, bilirubin, (-tocopherol and the serum radical trapping activity. 

Two methods were used for the determination of the radical trapping activity in comparison to an (-tocopherol standard. The photometric procedure uses the inhibition of linoleic acid oxidation, whereas the chemiluminescence procedure is based on inhibition of luminol oxidation. Both methods led to a five to ten fold lower radical trapping activity in serum of the ponies in comparison to humans or chicken.

The high dose of dietary vitamin A did not increase blood retinol levels. In contradiction to other species the serum (-tocopherol content was not diminished by the high supplementation with vitamin A. The other antioxidative components also were not influenced by the dietary treatment. However a significantly lower antioxidative capacity (in average 16%) was observed with the chemiluminescence procedure. Presumably the high supplementation with vitamin A is accompanied by a disturbance of the oxidative balance.

Folate content and bioavailability in food using HPLC-methods and a human model 

Witthöft, Cornelia M. 1), Margaretha Jägerstad1), Irmgard Bitsch2)

1)Department of Food Sciences, Division of Food Chemistry, The Swedish Agricultural University, P.O. Box 7051, S - 75007 Uppsala, Sweden; Tel: +46 18 67 1319, Fax: +46 18 67 2995, Email: Cornelia.Witthoft@LMV.SLU.SE

2)Institut für Ernährungswissenschaft, Justus-Liebig-Universität Giessen

Introduction: The quantitation and characterization of folates in food is still difficult due to the great number of native food folates and their instability. Furthermore, the use of various methods for folate extraction, stabilisation, deconjugation and quantitation (e.g. microbiological assay vs HPLC) resulted in contradictious data on folate content.

Recent findings about folates focus on their protective role against neural tube defects during pregnancy and a reduction in the risk of occlusive vascular disease by lowering plasma homocystein. Consequently, recommendations for folates were raised, taking into account the assumed low stability and bioavailability of native food folates.

Objectives: Aim of this study was to develop valid HPLC-methods for the characterization and quantitation of native folates in biological material to study folate absorption kinetics and bioavailability by help of a suitable human model. 

Results and discussion: Methods for the extraction, stabilisation, deconjugation and subsequent HPLC quantification and characterization of native reduced folates were developed and internally validated. Method optimization and external validation was carried out by participating in the studies of the EU BRC/MAT Intercomparison and the FLAIR Concerted Action No 10.

The validated methods were successfully applied to study folate absorption kinetics in human volunteers after oral application of pharmaceutical folate preparations. 

A human model to study folate absorption kinetics and bioavailability from food folates will be presented.

These methods can be a basis to study the impacts of food processing on folate retention and bioavailability in humans.

YIELD OF JUICE AND CAROTENOIDS OF THE CARROT JUICE PRODUCTION
Böhm, V.1, Otto, K.2, Weißleder, Frauke2
1Institute of Nutrition, Friedrich-Schiller-Universität Jena, Dornburger Str. 25-29, 07743 Jena; 2Institute of Beverage Technology, Fachhochschule Lippe, Liebigstr. 87, 32657 Lemgo

Vegetable juices with their high contents of vitamins and minerals are often consumed because of health benefit. Besides tomato juice, carrot juice is the most consumed one. Aim of the presented study was to assess the yield of carotenoids, observing different production technologies for carrot juice.

Carrots were washed, sorted, blanched, crushed and squeezed. A part of the carrots was crushed without blanching and then cold-squeezed. Carotenoids were extracted with metha​nol/tetrahydrofuran and analysed using RP-HPLC with diode array detection.

The blanched mash resulted in higher juice yields of 76.5 % compared to 68.5 % for the cold-squeezed mash. Due to a better extractability the blanched mash had 22 % more (-carotene and 33 % more (-carotene. Squeezing the blanched mash also resulted in higher yields of carotenoids: juice 7 - 19 %, marc 88 - 131 %. After cold-squeezing the juice con​tained 29 - 36 % carotenoids and the marc between 44 and 72 %. The summarized carotenoid yields were 94 - 143 % when the blanched mash was squeezed compared to 80 - 120 % with cold-squeezing.

Besides (E)-(-carotene, in all samples 13(Z)-(-carotene was analysed to 1 - 3 % of the total (-carotene content. The marc of the blanched mash had a higher content of 13(Z)-(-carotene (1.5 mg/100 g) compared to 0.3 mg/100 g in the marc after cold-squeezing.

Concluding our results, the cold-squeezing led to a higher carotenoid yield contrary to the juice yield. These contradictory results may be caused by the differences in texture. The fresh crushed carrots remained their structure while crushing after blanching resulted in a purée-like structure. The thermal treatment of carrots increases the juice yield and the summarized caro​tenoid yield while it decreases the carotenoid yield in juice.

INFLUENCE OF AN AMINOETHANOL/SELENAT-TREATMENT ON THE Se-STATUS AND CAROTINOIDE CONTENT OF TOMATO

Keller, Uta; Machelett, B.; Bergmann, H.; Böhm, V.; Bitsch, R. 

Friedrich Schiller University, Institute of nutrition, Dornburger Str. 25, D-07743 Jena

Increasing environmental contaminations induce intensified stress in plants. A useful tool to induce stress tolerance in plants is an application (spraying) with an aminoethanol/selenate-mixture. Therefore, the objective of a plot experiment was to investigate the influence of aminoethanol/natriumselenate-treatment on the carotinoide content as well as on Se-/and heavy metal status of tomato plants. The soil substrates used in the experiment differed from each other in the following parameters (soil substrate 1; soil substrate 2): pH-value (6,4; 5,8), fine soil content (25%; 13%), humus content (2,6%; 1,7%) and in the content of “plant” available heavy metals. Selected results of the experiment are presented in table 1.

Tab. 1: Influence of aminoethanol/selenate-spraying on selected substances of fruits 

             and leaves (soil substrate 1)


total content of carotine µg/ g f.m.
Total content of lycopene µg/ g f.m.
antioxidative potential mmol/l/g f.m.
Se        µg/ g d.m.
Cd        µg/ g d.m. 
Mn           µg/ g d.m.


 fruit          
fruit
fruit
leaf
leaf
leaf

no spraying
7.44
70.15
50.92
0.48
1.09
203.8

with spraying
7.43
65.41
72.97
5.49
1.19
155.59

An increase of the Se-content in tomato fruits and leaves was observed. After the treatment of the plants we found a significant enhancement of the antioxidative potential in these plant organs too. However, the application had a negative effect on the carotinoide level (soil substrate 2). Lycopene responded very sensitive on the treatment. Different effects were found on the heavy metal level. The Cd-content in various plant organs increased, whereas the Mn-content decreased after spraying. The soil substrate affected the plant contents as well. 

Changes in carotenoid levels in human milk with the progress of lactation

Bathe, K.1, Chen, F.2, Büscher, U.2, Dudenhausen, J.W.2 and Schweigert, F.J.1 

1Institute for Nutritional Science, University of Potsdam, Arthur‑Scheunert‑Allee 114‑116, 14558 Potsdam‑Rehbrücke; 2Clinic for Reproductive Medicine, Charité, Campus Virchow, Berlin, both Germany

Carotenoids in breast milk offer enhanced immune protection to the nursing infant. As precursors of vitamin A they may have important health implications for the infants and are particularly relevant for women with a less than satisfactory nutritional status. 

The current investigation has focused on the status of major carotenoids in human milk monitoring their variance in the course of lactation.

Milk samples were obtained from 21 lactating mothers of fullterm infants at days 4 ± 2 and 19 ± 2 post partum. Carotenoids were extracted from breast milk with a new method, that incresed the recovory of polar carotenoids.  Carotenoids were separated and quantified by reversed phase‑high performance liquid chromatography (HPLC) using a gradient system with a C 30 column. Four oxygenated carotenoids (lutein, zeaxanthin, canthaxanthin and ß-cryptoxanthin) as well as six hydrocarbon carotenoids (α‑carotene + 13-cis‑ß‑carotene, ß‑carotene, 9-cis-ß-carotene and all‑trans‑lycopene including two unidentified geometrical isomers) were separated and quantified. Triglycerides and cholesterol in milk were measured enzymatically.

Carotenoids with provitamin‑A‑activity (ß-cryptoxanthin, α-carotene, ß‑carotene) accounted for 44,3 ± 10,9 % of all carotenoids in human milk. With the progress of lactation the levels of all carotenoids and of cholesterol decreased (P < 0,01), whereas the triglyceride level increased (P < 0,01). We observed that the decrease of carotenoids was quite variable for the different types of carotenoids. Especially the less polar carotenoids declined to a greater extend than the polar ones. Furthermore, at the beginning of lactation the carotenoids showed a better relation among each other in comparison to the later lactation stage.

In conclusion, the results show that all carotenoids in human milk decrease with the progress of lactation. Differences  between the individual carotenoids might point to differences in the mechanism involved in its transfer from blood plasma into the milk.

INFLUENCE OF (-CAROTENE SUPPLEMENTATION ON CELL COUNT OF MILK AS WELL AS ON REPRODUCTIVE PERFORMANCE OF DAIRY COWS UNDER PRACTICAL CONDITIONS

Hasselmann, L., Münchow, H., Manzke, V., Schneeweiß, W. and Ahrens, F. 

Humboldt University Berlin, Faculty of Agriculture and Horticulture, Institute of Animal Sciences, Animal Nutrition Section, Philippstr. 13, 10115 Berlin, Germany

In a dairy herd (300 cows, 7,800 kg fat corrected milk (FCM( per animal and year) the influence of (-carotene supplementation was investigated with regards to quantity, composition and cell count of milk as well as on some parameters of reproductive performance for a period of 13 months. 

In case of low provitamin A content of total mixed ration (e.g. corn silage feeding without (-carotene supplementation in wintertime: app. 200 mg carotene intake per cow and day only) 100 mg of synthetic (-carotene was added per animal and day for both, the control and the experimental group. Throughout the entire trial each cow of the experimental group got an extra 500 mg of (-carotene (same product: Lucarotin() daily.

The different intake was reflected by the (-carotene concentration of the mixed ration and of  the blood serum (control group: 2,878 µg/ l; experimental group: 5,736 µg/ l).

The extra carotene supply resulted in the experimental group in a slightly higher daily milk yield (plus 0.8 kg FCM/ animal and day), but there was no influence on milk protein and fat content. For this group it could also be registered a lower mean cell count of milk (minus 30,000 cells/ ml milk) and that a larger proportion of animals had less than 200,000 cells per ml milk (plus 12 %).

Concerning the reproductive performance the higher (-carotene intake caused a reduction of “days open“ (minus 12 days) and fewer services per conception (control group: 1.91; experimental group: 1.71).

Vitamin A contents of various tissues in recessive white and coloured canaries fed different amounts of carotene and vitamin A respectively

Wolf, Petra 1, H.-P. Sallmann 2 and J. Kamphues 1
1 Institute of Animal Nutrition and 2 Institute of Biochemistry, Hannover School of Veterinary 

  Medicine, Bischofsholer Damm 15, 30173 Hannover, Germany

Over the last years, a possible defect in vitamin A metabolism in recessive white canaries has been discussed repeatedly. Up to now it is supposed, that a reduced absorption of carotenoids from the small intestine results in an insufficient synthesis of vitamin A. Moreover a lower intestinal uptake of vitamin A compared to birds without this defect has been assumed. Seed mixtures contain usually only marginal contents of vitamins (Heisler 1999), especially of vitamin A precursors, that´s why recessive white canaries depend on vitamin A supplementation to avoid a deficiency. Therefore, in comparison to requirements of domestic poultry, which amounts up to 6000-8000 IU/kg diet, Dorrestein and Schrijver (1982) estimated, that recessive white canaries need a higher vitamin A content of about 18,000 IU vitamin A. But this statements based on a small number of experimental birds. The diets contained (-carotene as well as vitamin A, therefore it could not be distinguished between effects of (-carotene or vitamin A supply. Furthermore the feed intake was not determined, by that it was not possible to calculate the vitamin A intake or to obtain information concerning utilization of carotene or vitamin A.

Aim of the present study was to investigate the utilization of carotene and vitamin A in recessive white canaries (in comparison to coloured ones) as well as to quantify the accretion of vitamin A in liver and vitamin A levels in plasma and fat tissues of canaries fed different doses of carotene (10.8 mg ( 6000 IE vitamin A/kg diet) versus vitamin A (6000 or 18,000 IE/kg diet).

Results:

1. Coloured canaries supplied with carotene exclusively (during 10 months) maintain normal vitamin A contents in the liver. Observed vitamin A contents of the liver indicate a conversion rate of carotene to vitamin A as established for poultry.

2. Recessive white canaries are absolutely unable to utilize carotene (based on vitamin A contents of blood, liver and fat tissue).

3. In comparison to coloured canaries their efficiency in utilizing retinol is significantly lower. Recessive white canaries need three times higher vitamin A intakes to achieve the same vitamin A levels in the liver as the coloured ones.

4. Plasma vitamin A level in birds does not reflect the vitamin A supply, but in recessive white canaries this blood value can be used to estimate their vitamin A status. 

In general recessive white canaries are unable to utilize carotene (like cats). Furthermore they need a higher vitamin A supply compared to other birds. From the biological and ethical point of view it is questionable, wether it is desirable to breed birds with a known genetic defect in vitamin A metabolism. 

Dorrestein, G. M. and J. Schrijver (1982): Een genetisch defect in de vitamine A huishouding

van recessief witte kanaries. Tijdschr. Diergeneesk., 107, 795-799

Heissler, K. (1999): Investigations on vitamin content in seeds used in pet bird nutrition,

Thesis in prep.

Influence on the quality of pork and porkproducts during storage by vitamin E-supplementation in feed

Rosenbauer, H.1), Honikel, K.O.1) and Flachowsky, G.2) 
1) Institut für Chemie und Physik der Bundesanstalt für Fleischforschung, E.C.-Baumann-Str. 20, D-95326 Kulmbach

2) Institut für Tierernährung der Bundesforschungsanstalt für Landwirtschaft (FAL), Bundesallee 50, D-38116 Braunschweig

Storage of pork and porkproducts is often associated with a decrease in palatability. Colour, flavour and consistency are the mean parameters which are affected. 

Topic of the present work was to study the development of rancidity which often is the major problem.

A feeding experiment with 100 castrated male pigs was set up to investigate how storability of pork and porkproducts could be improved. A control group was com​pared with two experimental groups which obtained vitamin E throughout the fatten​ing period (100 or 200 mg/kg feed additional to the basic content of the feed mixtures at a level of approximately 32 mg/kg) and a further experimental group in which the pigs received (additional to the basic content of the ration) 1.2 g/day during the last three weeks of fattening.

After slaughter pork chops were cut. Also dry cured, smoked raw hams were pro​duced. Parameters investigated were duration (t) and temperature (T) of storage, packing with and without vacuum (pressure, p) and the vitamin E-content (E). The amount of Thiobarbituric Acid Reactive Substances (TBARS) was determined as a measure of oxidation products from polyunsaturated fatty acids which cause ran​cidity.

TBARS in pork chops and the associated backfat are influenced in descending order by the parameters p, t and E. The effect of storage temperature is closely related to pressure as chilled storage was without vacuum and frozen storage with vacuum. In muscle and fatty tissue of raw hams the parameters t and E are the dominant factors for alteration due to TBARS.

Effect of different packaging on the shelf-life properties of cured pork sausage after feeding an increased vitamin E-diet to fattening pigs

Harms, Ch.¹, H. Fuhrmann², B. Nowak³, S. Wenzel³, H.-P. Sallmann¹

¹Institute of Physiological Chemistry, School of Veterinary Medicine Hannover, Bünteweg 17, D-30559 Hannover; ²Veterinary-Physiological-Chemical Institute, Department of Veterinary Medicine, University of Leipzig, An den Tierkliniken 4, D-04103 Leipzig; ³Department of Food Science, Meat Hygiene and -Technology, School of Veterinary Medicine Hannover, Bischofsholer Damm 15, D-30173 Hannover

The aim of this study was to determine shelf-life properties of cured and different amounts of vitamin E containing sausage. Twelve fattening pigs were used and devided into two groups of six animals each and fed with diets containing either 20 ppm α‑tocopherol/kg feed or 400 ppm α-tocopherol/kg feed, respectively. The pigs got the vitamin supplements for five weeks in the final stage of fattening. After slaughtering two groups of pork sausage were produced seperately from the tissues of the animals assigned to the two feeding groups. Following to a ripening time of four weeks the sausages were sliced and packaged in either vacuum, N2/CO2 enriched- or normal atmosphere. The storage period went on for eight weeks and was performed at 9°C and an illumination of 200 lux light intensity. Samples were taken weekly in ripening- and storage period for sensory evaluation, determination of colour stability and analysis of biochemical parameters (α‑tocopherol content, aldehyde concentration and antioxidative capacity by chemiluminescence).

There was a significant difference (p<0,001) of the α-tocopherol content in muscle and fat tissues between both dietary groups and furthermore between both sausage groups. However the higher vitamin E level in the sausage tissue of the experimental group had obviously no positve effect on colour stability (L*, a*, b*-values) and lipid peroxidation (aldehyde concentration). Thus the often described beneficial effect of vitamin E on the shelf-life of fresh and frozen meat of beef, pork and poultry in literature failed to appear in this sausage study. The different packaging showed a significant (p<0,05) effect on colour stability with a ranking of vacuum packaging at the top, followed by N2/CO2- and normal atmosphere packaging. Regarding the lipid peroxidation there were no differences between the packaging variations and an increase of oxidation only was determined at the end of the storage period. However a different antioxidative capacity between the sausages of both treatment groups occured in an artificial oxidation system like the one of chemiluminescence. 

In conclusion the absence of a beneficial vitamin E effect in cured sausage is probabely covered by the powerful antioxidative capacity of nitrite compounds in the added curing salt. Nitrite forms a stable compound with the myoglobin molecule (Nitrosomyoglobin) and thus eliminates myoglobin from its initializing function in lipid peroxidation process, as reported in the literature. Furthermore the clearly proved effect of different packaging on colour stability is due to the different oxygen content in the three packaging variations used.

Influences of High Vitamin E Intakte to Laying Hens on the Plasmatic Thyroid Hormones of Chicken Embryos

Engelmann, Daniela (, I. Halle(, G. Flachowsky(, H.-P. Sallmann(
( Institute of Physological Chemistry, School for Veterinary Medicine Hannover, Bünteweg 17, 30559 Hannover; ( Institute of Animal Nutrition, Federal Agricultural Research Centre Braunschweig-Völkenrode, Bundesallee 50, 38116 Braunschweig

In a long-time treatment feeding high dosages of vitamin E (20.000 mg -Tocopherol per kg diet) to laying hens caused decreased hatching rates of the offspring. Comparisons with the literature led to the conclusion that thyroid hormones, which play an important role in hatching chicks, might be affected by excessive dietary dosages of Vitamin E.

180 „Lohmann-Brown“-Layers were divided into two groups. These hens were housed in single cages and fed a standard diet and water ad libitum. The diet of the control group contained 19 mg (‑Tocopherol/kg diet and the diet of the treatment group was supplemented with 20.000 mg (‑Tocopherol. Twice a week the layers were inseminated artificially. 500 eggs of the treatment group and of the control group were collected and incubated. At incubating day 16, 19, 21, and 22 developing chicks were removed from egg shell and bled by decapitation. In the plasma the thyroid hormones thyroxine (T4) and triiodothyronine (T3) were examined by using a commercial RIA.

During the last days of incubation increasing plasma levels for T4 and T3 were observed, which is in agreement with the literature1,2. At the hatching day (= incubating day 21) we differenciated three groups: 1. completely hatched chicks; 2. pipped eggs and 3. non-pipped eggs. 

At this time point we observed significantly lower T3 levels in the pipped eggs and significantly higher T4 amounts in the non-pipped eggs and hatched chicks of the treatment group (T-Test; p<0,05) compared to the control group. At all other days of incubation the thyroid hormones showed no statistical differences.

An explanation of this effect might be an inhibited conversion of T4 to T3, which is catalyzed by hepatic 5`-Monodeiodinase.

In conclusion, there is evidence that high dosages of Vitamin E fed to layers affect the plasma thyroid hormone levels in the hatching offspring only at the time of pipping the eggshell, which is the most stressing event during hatching.

1DECUYPERE, E.; Kühn, E.R.; Clijmans, B.; Nouwen, E.J.; Michels, H. (1981): Gen. Comp. Endocrinol. 47, 15-17

2MILETTE, F.; Lehoux, J.-G.; Bellabarba, D. (1981): Endocrinology 108:254-258

Influence of high dietary vitamin E and folic acid supplements on vitamin carry-over and on reproductive performance in sows

Barkow, Birgit1, Böhme, H.1, Matte, J.J.2 and Flachowsky, G.1

1 Institute of Animal Nutrition, Federal Agricultural Research Centre, Bundesallee 50, D-38116 Braunschweig

2 Dairy and Swine Research and Development Centre, Lennoxville (Quebec), Canada J1M 1Z3

German Landrace sows were used in a two-factorial study to evaluate the effects of dietary supplementation of vitamin E and folic acid on the carry-over of both vitamins from sow to piglets (experiment I; 24 sows) and on reproductive performance (experiment II; 98 sows). The sows received from day 1 to day 84 of gestation a basal diet containing 34,8 mg alpha-tocopherol/kg and 0,67 mg folic acid/kg. From day 85 of gestation until day 28 of lactation the sows were fed a lactation diet containing 39,4 mg alpha-tocopherol and 0,69 mg folic acid per kg feed. The sows were randomly divided into four groups: 1) no supplementation (control); 2) 1g dl-alpha-tocopheryl acetate/sow and day; 3) 10mg folic acid/kg feed; 4) 1g dl-alpha-tocopheryl acetate/sow and day + 10mg folic acid/kg feed.

Experiment I: Serum alpha-tocopherol concentration was very low in newborn piglets before suckling and was not affected by vitamin E supplementation (Table). After intake of colostrum alpha-tocopherol concentration increased drastically to day 2 of life and was significantly influenced by vitamin E supplementation (Table). Folic acid supplementation affected the carry over from sow to fetus. Piglets serum folate concentration increased in the range of 200 to 300% during the first two days of life (Table). Carry over of vitamin E and folic acid from sow to piglet was mainly due to the vitamin absorption from colostrum or milk. 

Table: Alpha-tocopherol (µg/ml) and folic acid (ng/ml) in serum of newborn piglets


day of live
0*
2

vitamin E supplementation
-
0,23 ± 0,10 Aa
4,02 ± 1,30 Bb


+
0,18 ± 0,03 Ca
8,03 ± 3,05 Dc

folic acid supplementation
-
24,8 ± 6,50 Aa
77,2 ± 38,6 Bc


+
40,9 ± 11,1Cb
161 ± 59,1Dd

*before first suckling

different capital letters mark significances (p<0.05) in the line, different small ones in the column

Experiment II: Initial weight of live-born piglets was higher, when folic acid was supplemented to sows (1,53 ± 0,22 versus 1,46 ± 0,24 kg). Other effects of folic acid supplements were not observed. Vitamin E supplements did not show any influence on reproductive performance.

TOCOPHEROL,VITAMIN B-1, B-2 AND B-6 CONTENTS IN SEEDS (IN TOTO, IN KERNELS AND IN HULLS) COMMONLY USED IN PET BIRD NUTRITION: AN ESTIMATE BASED ON ANALYSIS OF SEED EXTRACTS BY HPLC
Heisler, Karen 1, Sallmann, H.-P. 2 and Kamphues, J.1
1 Institute of Animal Nutrition and 2 Institute of Biochemistry, Hannover School of Veterinary Medicine, Bischofsholer Damm 15, D-30173 Hannover

Granivorous pet birds are traditionally kept on seed blends of rather unknown vitamin activity. The uncertainty of dietary vitamin supply in pet birds is aggravated by the fact that birds generally do not consume seeds in toto, but rather discard the hull ingesting the kernel.

In order to characterize the vitamin supply of pet birds during feeding non-supplemented seeds more precisely, seeds commonly used in pet bird nutrition were analyzed for vitamin content. The vitamins B‑1, B-2, B-6 and tocopherols were determined in whole seeds (n ( 3 samples, e.g. safflower, hempseed, canary seed), as well as in manually skinned kernels and hulls by high-perfomance liquid chromatography.

The vitamins B-1, B-6 and tocopherols were mainly located in the kernels and only comparable low levels of these vitamins were found in the discarded parts of the seeds (“hulls”). However, the content of vitamin B-2 in hulls was relatively high and levels in whole seeds and kernels were similar. For example the following figure shows the vitamin contents (in µg/g dry matter) of whole hempseed, kernels and hulls (n = 4).
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Fig.1: Distribution of vitamin B-1, B‑2, B-6 and (‑tocopherol in seeds (e.g. hempseed, n = 4)

Compared with requirements of poultry the data suggest that the vitamin E demand is well covered by supply of oil-containing seeds. However, one has to pay attention to the content of polyunsaturated fatty acids and to the quality of fat. The relatively high vitamin B-1 activity of seeds should be sufficient to meet the animals´ demands, whereas B-2 and B-6 are the most likely vitamins to be short in supply. 

Balance sheets of vitamin supply in Germany in the ninetieth

Ulbricht, G.

German Institute of Human Nutrition Potsdam-Rehbrücke, Arthur-Scheunert-Allee 114/116, 14558 Bergholz-Rehbrücke

Nutrient balances are necessary for evaluation of the nutritional situation of the whole population, of segments of it or of individuals. The reliability of basic data (particularly on food consumption and nutrient content) influence the result of balances very strongly. Therefore first of all the data basis is described, especially the survey method and the bounds of data comparability. 

Varying vitamin balances turned out that the vitamin supply and intake have mostly a good and not much varying level in Germany in the mid-ninetieth. In the “Neuen Laender” the supply and intake of antioxidative vitamins (especially vitamin C) increased significantly. 

Intake of vitamins and minerals from supplements: Results from the MONICA survey AUGSBURG 1994/95 AND FOLLOW-UP 1998

Fischer, Beate, Silke Gulder and Angela Döring

GSF - Forschungszentrum für Umwelt und Gesundheit, Institut für Epidemiologie, Ingolstädter Landstraße 1, 85764 Oberschleißheim

The intake of vitamin and mineral supplements was examined in a South German population. Analyses are based on data from the 3rd survey of the MONICA Project Augsburg 1994/1995 and from the follow up examination (FU) in 1998. 3258 persons, originally aged 25 to 74 at the beginning of the survey, took part in the baseline examination (B) as well as in the FU. At baseline the participants were asked within a standardized interview about their intake of vitamin or mineral supplements in the previous week. In the FU questionnaire, which was distributed by mail, the same question as at the B were used with 2 examples added. To analyse this information, a database on vitamin and mineral contents of more than 1000 supplements was established.

During the period of observation the use of dietary supplements increased in both genders with a more pronounced increase in women (Table 1). The percentage of supplement users among women is significantly higher than among men. As for long-term supplement users 9.7 % in men and 16.7 % in women could be identified.

Table 1:
Percentage of men and women reporting supplement use in either the 3rd survey of the MONICA Project Augsburg, the follow-up examination or both


men
Women

Participants
1609
1649

Supplement users




Baseline
18.0 %
26.7 %


Follow-up
23.8 %
40.8 %


Baseline + Follow-up
9.7 %
16.7 %

The increase of supplement use in Germany demands the consideration of vitamin and mineral supplement use when assessing micronutrient intake.

An Integrated Quality Assurance Program to Optimize Vitamin and Mineral Supply in Day Care Meals

Meier, J.

Fachhochschule Neubrandenburg University of Applied Sciences, Fachbereich Technologie, Brodaer Str. 2, D 17033 Neubrandenburg, Germany

Introduction: Ways were sought to improve meal programs in day care centers, especially in regard to improving vitamin and mineral supply. Two systems were investigated: full meal delivery service and partial in-house preparation.

Methods:  Nutritionists calculated the energy and nutritional data of meals actually served over a period of four weeks (20 meal days), using nutritional computation programs (CANu and Prodi 4.4 expert). Data were based on BLS (German Foodstuff Index) and on manufacturer's statements.

Results: Calculations of energy values as well as vitamins and minerals indicated significant quantitative deficiencies in both meal systems. Only 47 - 53% of the energy recommendations of the DGE (German Association for Nutrition) for the age group involved were supplied by the foods offered (carbohydrates 55 - 73%, protein 33 - 52%). The gap was even greater in the case of vitamins and minerals (Vitamin B-Complex and Calcium). In order to optimize food supply, a quality assurance concept was developed which encompasses both nutritional and hygienic components. The following recommendations were made, taking the financial constraints of the institution into account: portion sizes and menu components appropriate for the age group (for both systems); marked reduction in the holding times achieved through improved logistics as well as increased consideration of seasonal availability of fresh fruit and vegetables (meal delivery service); increased use of milk and dairy products for desserts and choices of salads and raw vegetables appropriate for children (in-house preparation).

Conclusions:  Preparation of well-balanced meals is possible even with financial limitations. Meal providers usually need the assistance of outside nutritional consultants when preparing meals for young children. A quality assurance program affords everyone involved clear guidelines in planning and execution.

EINFLUSS DER Laktationsperiode und Milchmengenleistung auf den Vitamingehalt der Ziegenmilch

Bernacka H., Kuczynska I., Dankowski A.

University Technology and Agriculture, Faculty Animal Production, ul. Mazowiecka 28,

85-084 Bydgoszcz, Polen

Die Untersuchungen wurden an 25 Ziegen bei einem Ziegenzüchter durchgeführt, wobei die Milchmengenleistung kontrolliert wurde. Die Milchproben wurden währen der Laktationsperiode einmal im Monat aus dem Morgen- und Abendgemelk entnommen, um die Milchleistung zu bestimmen.

Nach Saponifikation  und Extraktion mittels HPLC wurde der Gehalt an den Vitaminen A und D3 bestimmt. Es wurde der Einfluß der Laktationsperiode sowie der Milchmengenleistung auf den Vitamingehalt analysiert. Die Durchschnittsmilchmengenleistung variierte zwischen 1,20 und 4,06 kg in Abhängigkeit vom Laktationsmonat. Der Vitamin- A-Gehalt in der Ziegenmilch betrug während der gesamten Laktationsperiode durchschnittlich 0,60 mg/kg (0,47 - 0,70) und der Vitamin-D3-Gehalt 0,0028 mg/kg (0,0023 - 0,0043). Der Vitamin-A-Gehalt bleibt während der ersten 5 Laktationsmonate etwa gleich, erhöht sich stark im 6. Laktationsmonat und nimmt dann im letzten Monat wieder ab. Der Vitamin-D3-Gehalt ist in den ersten beiden Laktationsmonaten verhältnismäßig hoch und nimmt dann stufenweise ab.

anthocyanins in human urine after ingestion of elderberry- and blackcurrant juice

Netzel, M.1, G. Strass1, M. Janssen1, B. Kesenheimer1, E. Carle1, I. Bitsch1 , V. Boehm2 and R. Bitsch2

1Institute of Nutritional Science, Justus-Liebig-University Giessen, Wilhelmstrasse 20, 35392 Giessen, Germany

2Institute of Nutritional Sciences, Friedrich-Schiller-University Jena, Dornburgerstrasse 29, 07743 Jena, Germany

Anthocyanins are a group of very efficient antioxidants and radical scavengers which are widely distributed in plant food. Several fruits (blackcurrant, elderberry, red grape, e.g.) are rich sources of this natural pigments and extracts of some of them are used as food colorants as well as in pharmaceutical preparations. Recently it was assumed, that anthocyanins may exert several protective effects in the human body, via their ability to inhibit radical reactions. But up to now there are only little data available which prove their capability to reach the systemic circulation of humans in intact or metabolised form. The present study was designed to determine the bioavailability in humans of delphinidine-3-glucoside (del-3-g), delphinidine-3-rutinoside (del-3-r), cyanidine-3-glucoside (cya-3-g), cyanidine-3-rutinoside (cya-3-r) and cyanidine-3-sambubioside (cya-3-s), being the most important anthocyanins of blackcurrants and elderberries. Urinary samples of three healthy volunteers (1 woman and 2 men) were collected before (baseline) and after ingestion of 200 ml of blackcurrant juice (containing 60 mg del-3-g, 151 mg del-3-r, 21 mg cya-3-g and 112 mg cya-3-r) and 700 ml of elderberry juice (containing 585 mg cya-3-s and 431 mg cya-3-g) over a period of 8 hours with intervals of 60 minutes. The urine samples were analysed by high-performance liquid chromatography (HPLC). The major anthocyanins of blackcurrants (25.6(15.2 µg del-3-g; 67.3(28.9 µg del-3-r; 20.5(13.5 µg cya-3-g; 52.7(17.9 µg cya-3-r) and of elderberries (263.1(68.7 µg cya-3-s; 237(43.8 µg cya-3-g) were unchanged excreted in urine. Our results demonstrate for the first time that humans can absorb (and excrete) remarkable amounts of blackcurrant and elderberry anthocyanins as unmodified glycosides, being of relevance for biological effects.

Procyanidin-rich pinus maritima BARK Extract Affect Antioxidant network, redox signaling and gene expression in cultured cells

Rimbach, G., Y. C. Park, B. Rihn, C. Saliou, G. Valacchi, F. Virgili and L. Packer 

Department of Molecular and Cell Biology, University of California, Berkeley, USA 

There has recently been growing interest in the antioxidant action and biological activities of plant extracts such as that obtained from the bark of the French maritime pine (Pinus maritima). French maritime pine bark extract (PBE) is a unique mixture of phenolic compounds broadly devided into monomers (e.g. catechin, epicatechin, and taxifolin) and condensed polymers (85 % of the weight) up to heptameric flavan-3-ols, designated as procyandins (e.g. procyandins B1, B3, B6, B7, and others). 

Studies utilizing electron paramagnetic spin resonance spectroscopy have reported PBE to be an efficient scavenger of reactive oxygen species such as hydroxyl ((OH) and superoxide anion (O2(-) radicals. Furthermore, it has been shown that PBE significantly decreased, in a dose-dependent fashion, the accumulation of nitrite after spontaneous decomposition of sodium nitroprusside.

PBE significantly affected NO metabolism in RAW 264.7 macrophages challenged by lipopolysaccharide (LPS) plus interferon-( (IFN-(). PBE had a remarkable modulatory effect on both iNOS activity and gene expression, producing a slight stimulatory effect at low concentration and acting as a powerful inhibitor at higher concentrations. Furthermore, PBE prevented vitamin E and glutathione loss in endothelial cells challenged by peroxynitrite or SIN-1 as well as by LPS/IFN-( activated macrophages. Using a dual reporter gene assay, PBE was found to significantly inhibit NF-(B dependent gene expression in U.V. challenged human keratinocytes. 

Studies presented herein regarding the effects of PBE have been conducted using cell culture models. Hence information of the effect of PBE on antioxidant activity and biological properties in humans and animals are warranted.

Assessment of the protective potential of green tea

Schlesier, K., Böhm V., Bitsch, R. 

Institute of Nutrition, Friedrich-Schiller-University Jena, Germany, Dornburger Str. 29, 07743 Jena

Phenolic compounds are distributed in foods of plant origin and are widely regarded as effec​tive antioxidants. In particular, tea especially green tea is considered as a good source for these antioxidants. 

In this study the protective potential of green tea is critically reviewed under various aspects. Several types of green tea (n = 4), purchased in local stores, were compared by analysing their total phenolic content and antioxidant capacity. The total phenolic content of tea extracts was analysed using the Folin-Ciocalteu method. In addition, the antioxidant activities of tea extracts and catechin standards were assessed by the TEAC-test. The content of catechins, e.g. epicatechin, catechin, epicatechingallat, epigallocatechin and epigallocatechingallat in green tea was analysed by HPLC. The tea extracts were prepared by adding 100 ml of boiling or 80 °C distilled water respectively to 1.3 g of loose tea leaves. This extraction procedure was five times repeated with the same tea leaves and the extracts were used for the following analyses.

The four green teas differed in phenolic content and antioxidant activities, particularly the actual size of the tea leaves seemed to have a great influence on these parameters. Epigallocatechin, epigallocatechingallat and epi​catechin were the main catechins in green tea, whereas catechin was detectable only in small amounts in the green teas analysed. When comparing green tea extracts to a catechin standard mixture with identical proportions, the antioxidant capacity of tea extracts was lower than that one of the pure standard mixture. However, when the TEAC-value was calculated from the contribution of single standards, the TEAC was comparable to that one detected of the mixture. Further studies will investigate the reasons of the lower levels found in the tea extracts. The total phenolic content and the antioxidant activity decreased from the first to fifth extract by about 80 %. 

Current Questions in the Field of Foodstuffs and Foodstuff Supplements as to Advertising Relating to Health

Taschan, H.
Staatliches Medizinal-, Lebensmittel- und Veterinäruntersuchungsamt Mittelhessen; Marburger Str. 54; 35396 Gießen
During the last symposium (1) the classification of vitamin preparations as foodstuff supplements or pharmaceutical products was discussed. If products are rated  as food-stuff supplements, it is the general regulations of the food law that apply to them although they are not standard foodstuff.

There are many products on the market at present for which dubious advertising statements are made and which are supposed to make up for an acute or chronic lack in vitamin supply. For men, there is a "Vitamin H which is to end from inside any problems regarding the growth of hair". Especially for women, there are highly dosed multivitamins that are to serve for the "well-being of the body during and before menstruation and after menopause". There are so-called smokers' vitamins on the market. Also, certain effects are attributed to certain foodstuffs, like "red wine against heart attack", "moderate beer consumption lowers the risk of a heart attack", "grape juice against heart diseases", "honey against free radicals" etc.. There are pre-biotic and pro-biotic foodstuffs, Pu Erh tea capsules, apple vinegar capsules, pre-biotic cult rolls, mineral capsules, etc. While advertising relating to sickness is prohibited, statements relating to health may under certain circumstances be made.

Since there is an increased interest by the public in the correlation between nutrition and health, the foodstuff industry is interested in bringing more and more foodstuffs onto the market for which advertising relates to health. It is therefore necessary to examine under which conditions advertising relating to health is permissible for foodstuffs.

The current situation on the basis of the food law is represented within the scope of this contribution.

(1) Taschan, H.; Vitamine: Lebensmittel, Nahrungsergänzungsmittel oder Arzneimittel?  6. Symposium „Vit-amine und Zusatzstoffe in der Ernährung von Mensch und Tier“ Jena, 22-23.09.1997. 
L-Carnitin und körperliche Leistungsfähigkeit

Siebrecht, S. 

LONZA GmbH, Morianstr. 32, 42103 Wuppertal

L-Carnitin ist eine interessante Substanz mit breitem Wirkspektrum. Den vielen positiven Effekten des L-Carnitins auf die Organe und die Gesundheit des Menschen stehen keinerlei Risiken und keine schädigende Nebenwirkungen gegenüber.  L-Carnitin ist aber kein Arzneimittel sondern ein Lebensmittel welches im Rahmen einer gesundheitsfördernden und gesundheitserhaltenden Ernährung sowohl für gesunde als auch für erkrankte Menschen eine wichtige Rolle spielt. L-Carnitin begleitet den Menschen sein Leben lang, vom Spermium über die befruchtete Eizelle, im Wachstum im Mutterleib und nach der Geburt, in der Jugend und im Sport bis hin zum Alter sowie bei vielen Erkrankungen spielt Energie und das L-Carnitin eine wichtige Rolle. In jeder Phase unseres Lebens braucht unser Organismus eine optimale Versorgung mit L-Carnitin, die leider nicht immer gegeben ist. In solchen Situationen kann die Einnahme von zusätzlichem L-Carnitin dem Körper helfen seine und unsere Gesundheit und Leistungsfähigkeit zu erhalten.

The Peripartal Carnitin Metabolism in Healthy and Sick Cows

1Fürll, M., 1Teufel, Eva-Maria, 1Citil, M., 2Harmeyer, J.

1Medizinische Tierklinik, An den Tierkliniken 11, G-04103 Leipzig, 

e-mail: mfuerll@rz.uni-leipzig.de; 2Physiologisches Institut der Tierärztlichen Hochschule Hannover; Bischofsholer Damm 15/ 102, G-30173 Hanover

The investigation aimed at solving two main problems: 1) to describe carnitin fractions in blood of healthy cows and of selected sick cows; their relation to other parameters of the metabolism. 2) in order to find out whether carnitin may be reduced during the disease process follow-up investigations were done in jugularis blood: 

a) five times in 18 healthy high yielding cows of farm „A“ 8 weeks before parturition    

    (b. p.) up to 12 weeks after parturition (a. p.), 

b) in 21 healthy high yielding cows of farm „B“ in  intervals of 3 or 5 days from parturi-

    tion up to 4 weeks later, 

c) in 20 cows before Dislocatio abomasi (DA) und in 6 cows with puerperal disorders 

    (PD) of farm „B“ in intervals of 3 or 5 days from parturition up to 4 weeks later. 

Results:

The following carnitin concentrations (µmol/l)) were analysed:
before parturition

healthy            sick 
after parturition

healthy           sick

Total carnitin
10.0 – 15.0      9.0 – 21.0
7.0 – 12.0      8.0 – 19.0

Acyl  carnitin
  1.0 –  4.0       5.0 – 12.0
1.0 –  7.0       3,0 –   9.0

Free carnitin 
  7.0 –12.0       3,0 –   9,0
4.0 –  8.5       5,0 – 10.0

While total and free carnitin are significantly higher b. p. than a. p., the concentration of acyl cartinin hardly changes. Cows that fall ill a. p. have a secured higher total and acyl carnitin, but lower free carnitin concentrations. Among the cows that fell ill after parturition were sick cows with DA, whose carnitin concentrations were higher than those of cows with PD. Cows with DA within the first two weeks a. p. had generally the highest carnitin concentrations. The relations between carnitin and other parame-ters depend on the degree of stress. Especially in sick cows acyl carnitin correlates seriously positive with Bilirubin, FFA as well as with BHB, because the increased Acetyl groups make a bond with the free carnitin. This fact does not prevent the increasing ketogenesis. The relations between free carnitin, FFS as well as BHB remain always negative in healthy and sick cows. 

Conclusion: Before parturition the carnitin concentrations are significantly higher in blood than a. p. because carnitin leaves the body with the milk as soon as the lactation starts. Cows with a positive energy balance use carnitin as needed in order to puff fatty acids, reflected in the positive correlations. Only much later (up to 6 weeks a. p.) signs for a non-optimal carnitin state come up. But cows with a carnitin shortage b. p. show already one week a. p. signs for the lack of carnitin, which is already shortly a. p. mirrored in the negative relations between carnitin and parameters of the fat metabolism. This state is extremely obvious in cows which fall ill during the early lactation period. The higher the stress on the fat metabolism, the higher the need of carnitin that puffs acyl groups. Cows that develop a DA later signal because of the their lack of energy the highest carnitin concentrations in blood. Cows with PD have higher carnitin concentrations than healthy cows, but lower ones than those of cows that develop a DA. Since acyl carnitin leaves the body with the milk and the urine, higher concentrations in blood lead to a serious excretion and therefore loss must be expected.  

CLA and Bodystyling
Beuker, F., Schwietz, H.  and Haak, H. 

Institut für Sportwissenschaft der Heinrich-Heine-Universität Düsseldorf

Abt. Sportmedizin
CLA is increasingly being marketed as an ingredient of nutraceuticals for use especially by bodybuilders and in other kinds of powersport to develop muscles and bodymass. 

In a placebo-controlled double-blind study 30 male students (average age 25,4 years) who engaged in regular bodybuilding and power exercise were investigated with regard to the effectiveness of a substitution with 12 g/die conjugated linoleic acid (CLA). At the beginning and the end of the study a clinical check was made and  the daily nutrition was analysed with a questionaire. Further some biochemical parameters  (Serum-Lipids, cholesterol , SGTP, LDH )  were also analyzed.

The drop-out rate was 14 %. 26 people (13 verum; 13 placebo) were included in the final evaluation.

The verum-group has shown the following significant improvements:

- Increase of performance in power tests;

- Decrease of cholesterol-serum-concentration by about 15 %.

No significant variations would be found in  the following parameters:

- bodyweight

- lean body mass

- skinfold-measurement (caliper).

The study was conducted during summer with great differences in the air temperatures (20-30  Celsius).

In contrast to other  known studies it was found that the triglycerides increased  in the verum-group. In the placebo-group they decreased nonsignificantly. The positive development in power tests- results could not be found in the placebo-group. 

Thus the results show that there is a significant decrease of cholesterol and a significant development of performance in power-test in the verum-group.

It could not be confirmed that there is any influence on the body composition or the bodyshape. Such findings may result from the permanent charges  in the climatic situation and the high temperature.

Influence of CLA supplementation on body composition and strength in bodybuilders

v. Loeffelholz, Chr., Barbara v. Loeffelholz, B. v. Loeffelholz, G. Jahreis

Institute of Nutrition, Friedrich Schiller University, Dornburger Str. 24, D-07743 

The aim of the study was to determine the effects of a six month supplementation of 7 g commercial CLA-triacylglycerol preparation (54% total CLA) daily in comparison to a placebo oil (sunflower) on body composition, strength and blood parameters. In a randomized manner 21 bodybuilders were divided into three groups:

· Beginners (CLA)

· Advanced athletes (CLA)

· Advanced athletes / beginners (placebo)

Before and during supplementation fasting blood samples were collected (start, after 3 and 6 month); the body weight was registered and the body composition was determined by means of bioelectrical impedance assessment. Circumferences of upper arm, waist and thighs were measured (start, after 2, 4, 6 month). Strength was measured by the repetition maximum (RM) of squats and bench press (start, after 2, 4, 6 month).

Results: In all groups body cell mass and phase ankle increased whereas body fat decreased. Body fat decreased significantly in the treatment groups. Between the 2nd  and the 3rd CLA-beginners reduced their body fat from 19.37 ± 10.74 kg to 17.61 ±10.93 kg. The CLA-supplemented advanced athletes reduced their fat mass from 17.7 ± 5.16 kg (start) to 16.32 ± 6.09 kg (2nd measurement) and to 15.85 ± 5.05 kg (3rd measurement). The placebo group also decreased their fat mass (P > 0.05). Concerning fat reduction, there were no significant differences between the three groups. 

In the group of advanced athletes (CLA) the phase ankle as the most important BIA-parameter for cell growth increased significantly from the start (7.31 ± 0.86°) to the 3rd (7.82 ± 0.81°) and to the last measurement (7.82 ± 0.99°). In the group of beginners (CLA) the phase ankle increased significantly from the start (6.51 ± 0.68°) to the 2nd measurement (6.77 ± 0.68°). But the phase ankle was also significantly increased in the placebo group from the start (6.16 ± 0.61°) to the last measurement (6.74 ± 0.58°). 

Neither the advanced athletes nor the placebo group experienced any significant increase in strength of the lower part of body (Unterkörper?) whereas beginners increased their repetition maximum from 93.3 ± 28.8 kg (start) to 111.7 ± 24.0 kg in the 3rd measurement and to 110.8 ± 26.2 kg in the last measurement. Concerning the gain in strength of the upper part of body (Oberkörper?) there were no significant differences between the placebo group and the test groups.

Both, advanced athletes (CLA) as well as beginners (CLA) increased their RM for bench press significantly. The placebo group, as well, experienced a significant gain in strength.

Conclusions: Even though there have been significant changes in both, body composition and strength, the results could not definitely be correlated with the CLA-supplementation.      

The effect of conjugated linoleic acid on porcine growth, body composition and fatty acids distribution in backfat, muscle, and liver

Tischendorf, F., Schöne, F., Möckel, P. and G. Jahreis

Friedrich Schiller University Jena, Institute of Nutrition, Dept. Nutritional Physiology, Dornburger Strasse 24, D-07743 Jena

The effect of conjugated linoleic acid (CLA) on growth, body composition, and fatty acids pattern in backfat, muscle, and liver was examined on 80 pigs (40 gilts and 40 barrows) randomized into two groups. Pigs were fed from 23.5 to 114.0 kg liveweight a diet containing 2 % vegetable oil (control) or 2 % CLA triacylglyceride oil (total CLA: ≈ 55 %).

Daily weight gain, feed intake and feed conversion were not significantly influenced. Lean in carcass was significantly increased from 57.2 % in the control group to 58.7 % in the CLA group (p < 0.05). The backfat thickness tended to be lower in the CLA group. The treatment had no effect on the physico-chemical meat quality (pH45 min p.m., conductivity, impedance, intramuscular fat, shear force).

CLA were accumulated in the different lipid compartments with the highest content in the backfat. The percentage was highly significantly increased in all three analysed tissues (Tab.).

Table: Total CLA level in backfat, muscle, and liver in percent of FAME

Tissues
Control
Treatment
Between the groups


2 % vegetable oil
2 % CLA
Signif.: p < 0,001

Backfat
0.10a ± 0.02
5.64c ± 0.83
+

Muscle
0.17b ± 0.02
1.46a ± 0.27
+

Liver
0.29c ± 0.02
2.42b ± 0.42
+

(Different letters indicate significant differences within the columns, p < 0.05, Scheffé)

But the incorporation of CLA into the tissue lipid differs significantly between the tissues. The higher the fat content the higher the CLA level, i.e. the incorporation into the triacylglycerides dominates. The relative proportion of t10c12/c11t13- to c9t11/c8t10-isomers was not significantly different between the three analysed tissues and comparable to that found in diet.

MILK COMPOSITION, CONJUGATED LINOLEIC ACID AND TRANS FATTY ACIDS OF MILK FAT AFTER DUODENAL INFUSION OF A CLA SUPPLEMENT

Kraft, Jana, Lebzien, P., Flachowsky, G., and Jahreis, G.

Friedrich Schiller University, Institute of Nutritional Sciences, Dept. Nutritional Physiology, Dornburger Str. 24, D-07743 Jena

Conjugated linoleic acids (CLA) are potent anticarcinogens secreted into the milk of ruminants. The present study was carried out to detect the postruminal effects of a duodenally infused commercial CLA product on milk composition and milk-fat synthesis in lactating cows. Moreover, the influence of a CLA infusion on the trans fatty acid formation in the milk fat should be investigated. 

Four lactating dairy cows, fistulated with duodenal cannulae, were infused 200 g of a CLA mixture (57 % total CLA) daily into the duodenum over a period of 5 days (period II). There were a control period before (I) and after (III) the supplementation, both lasted also 5 days.

In contrast to the marginal effect of the CLA application on milk yield, an obvious decrease of milk-fat content of 40 % was measured. The fat yield decreased during the infusion period to about half of the control period (I), whereas protein and lactose content in milk was not significantly influenced. But the CLA percentage of milk fat increased sevenfold during infusion of the CLA supplement. The percentage of trans C18:1 fatty acids (total and trans-11-octadecadienoic acid, resp.) increased significantly from the control period (2.66 %; 1.15 % of total fatty acid methylesters, resp.) to the infusion period (3.50 %; 1.55% of FAME, resp.).

It can be concluded, that CLA supplements increase the CLA concentration in milk fat, which probably has to be rumen protected for oral administration. But the data demonstrate that the duodenal infusion of CLA inhibits the milk-fat synthesis supporting the theory that milk-fat depression may be caused by increased supply of trans fatty acids to the mammary gland.

The authors gratefully acknowledge to Natural Lipids Ltd. Hovdebygda, Norway, for supplying the CLA preparation.
IMMUNOMODULATION BY FEED ADDITIVES IN FARM ANIMALS

Gradl, T. and Maurer, S.

ELORISAN Biostimulatoren GmbH, Nörerstr. 5, 94469 Deggendorf

A high performance is obligatory in animal production. One precondition is to provide animals with all required nutrients. As only healthy animals are able to produce a high performance it is necessary to take care of animals health. However, unfavourable housing conditions are frequent. To encounter them many different feed additives have been used for a long time. One way is to inhibit the growth of pathogenes while another possibility is to strenghten immune response. Vaccinations are very well known as specific immuno stimulation. This is however not discussed here. Sometimes vaccinations are promoted by combining them with an unspecific immuno stimulation (adjuvants). 

Frequently the sense of the term immuno stimulation is not well understood, in many cases it only means a general improvement of health. It is very well known that a good immune response depends on an appropriate supply of amino acids, energy, vitamins and minerals. One of the first reaction of malenutrition is a reduction of immuno competent cells. The biggest part of the  immune system is linked to the digestive tract. By an optimal supply with vitamins (A, C and E) omega-3 fatty acids (of the 3 and 5 series) immune reaction is promoted. Frequently there is a lack of those substances. A better general health always results a better immune response. This however is not real immuno stimulation.

There are two mechanisms of true unspecific immuno modulation.

1. Unspecific immune response by artificial inflammation. B and T-cells are stimulated to propagate by using microbial cell walls or parts of them. This reminds of a general inflammation. Whether living bacteria (probiotics) are acting in this way is not well understood. The effect of BSG (mycobacterium bovis) and its cell wall constituents, of propioni bacterium acnes and of enteral toxin of gram-negative bacteria is well proven. An artificial inflammation can also be caused by complex carbohydrates promoting B and T cell growth as well as phagocytosis of macrophages and neutrophiles, white killer cells, interleukin1 and interferon.

2. Unspecific immuno stimulation, without general inflammation.

An already irritated immune system should not be stimulated further by an artificial inflammation. There are immuno modulators attaching to receptors on the surface of immuno competent cells stimulating their propagation. Immuno modulation means immuno stimulation as well as immuno supression. Helper T-cells and supressor T-cells (the latter are probably questionable) are used. Lymphokines can control the propagation of antibody producing cells and cytotoxic T-lymphocytes. In some cases it is questionable whether immuno modulators are really attaching to receptors. This has been proven with respect to glucopetides, peptidoglycanes and betaglucans. For practical use many immuno modulators are not marketed in a pure form. Some of them are rather coarse preparations with fluctuating effects. For comparative reasons a standardization would be useful. A new method is the use of phase transfer catalysts for immuno modulation. Polyuronic acids of plant origin in combination with cations form a complex which is able to transmit oxygen catalytically to cells, an effect similar to hemoglobine. A better oxygen supply results a higher immune response. The molecule does not decompose and is secreted via kidney as it is absorbed from the intestine. The binding site and the target cells are determined by the used cation.

EFFECT OF THE PROBIOTIC BACILLUS CEREUS TOYOI ON MICROBIAL ACTIVITIES IN THE INTESTINE OF PIGLETS

Jadamus, Anke, Vahjen, W. and Simon, O. 

Institute of Animal Nutrition, Free University of Berlin, Brümmerstr. 34, 14195 Berlin

Probiotics are viable microorganisms for oral administration which are used as feed additives in animal nutrition. Modification of the intestinal microflora with beneficial effects to the host are results of probiotic feeding. Increased efficiency in feed utilization, reduced frequency and intensity of diarrhoea can be observed in piglets with probiotic supplemented feed.

The growth behaviour of the spore forming probiotic B. cereus toyoi (ToyoCerin) in the gastrointestinal tract of piglets was monitored (Jadamus et al, submitted), the effect of probiotic feeding on in vitro growth capacities of intestinal bacteria and microbial enzyme activities in the jejunum was also investigated. Six sows were divided into two groups 14 days before ferrowing and fed diets supplemented or unsupplemented with ToyoCerin (109 spores/kg feed), respectively. Suckling piglets were given feed ad libitum with ToyoCerin at the age of 14 days, corresponding to the feed of the sow and received a rearing diet again supp-lemented and unsupplemented with ToyoCerin, respectively, after weaning with 28 days of age. Feces of probiotic fed sows were sampled before supplementation and at the time of ferrowing, digesta samples of piglets (probiotic and unsupplemented) at the age of 13, 21, 28 and 32 days were collected throughout the gastrointestinal tract. In vitro growth capacities of enterobacteria, lactic acid bacteria and enterococci was measured as photometric turbidity (690 nm( in microtiterplates after incubation at 37 °C in specific liquid media during 24 h. Furthermore, the activity of microbial taurocholyl bile salt deconjugating enzymes in luminal samples throughout the jejunum of piglets was investigated with an agardiffusion assay.

While growth intensity of enterobacteria was reduced significantly in the intestinal tract of suckling piglets (13 days old) of probiotic fed sows compared to piglets from unsupplemented sows, lactic acid bacteria showed increased growth intensity in digesta samples of piglets, also at the end of suckling period when the probiotic prestarter was added. A decrease of taurocholyl bile salt deconjugation was observed in jejunal samples of probiotic fed piglets until the time of weaning.

Influence of a NSP-hydrolyzing enzyme, an antimicrobial feed additive (flavophospholipol) and their combination on performance, nutrient digestibility and the intestinal microflora of laying hens

Lattemann, Doris1; Vahjen, W.2; Matthes, S.3 und Halle, Ingrid1
1
Institute of Animal Nutrition, Federal Agricultural Research Centre, Bundesallee 50, D-38116 Braunschweig

2
Department of Animal Nutrition, Free University of Berlin, Brümmerstr. 34, D-14195 Berlin

3
Institute of Animal Husbandry and Animal Behaviour, Department Celle, Dörnbergstr. 25-27, D-29223 Celle

The positive effects of NSP degrading enzymes in broiler diets, mainly resulting in lower feed conversion ratio (FCR) going along with improved growth performance, have been well documented over the years. However, as to laying hens, literary references are contradictory. To examine the effects of an endo-1,4 (-xylanase, an antimicrobial feed additive and their combination on laying performance, a ten months trial with 864 Lohmann White layers was carried out. Hens were individually housed, fed a wheat-based diet ad libitum and divided into four groups: control C (unsupplemented), group E receiving 1500 EPU xylanase/kg feed, group A supplemented with 3 mg flavophospholipol/kg and group E/A which was fed a combination of 1500 EPU xylanase/kg and 3 mg flavophospholipol/kg. Besides three metabolic experiments were carried out with four hens/group at different weeks of life to measure the apparent metabolizable energy (AMEN) and the digestibilities of organic matter and of crude protein. Even though there was a significantly higher egg mass in group E (see table, means over ten months) compared to E/A, the feed intake in E rose as well, so that in result there was no difference in FCR in all groups. 


Feed intake

(g/d)
Laying rate

(%)
Egg mass

(g/hen/d)
FCR

(g/g egg mass)

C
113,9ab
92,1
54,4ab
2,11

E
115,9a
92,8
55,3a 
2,11

A
114,1ab
92,0
54,5ab
2,11

E/A
113,2b
91,4
53,9b
2,11

   Student-Newman-Keuls-Test; p ( 0,05; significant differences are represented by different letters

There was no significant influence of the xylanase or flavophospholipol on nutrient digestibility. Microbial colonization of different parts of the intestine was examined using selective plates for cultivation. Neither Salmonella sp. nor E. coli pathogens could be detected in any group by PCR technique whereas the incidence of Clostridium perfringens type C could be proved in nearly all samples but mostly in group A. 

Influence of an antimicrobial feed additive (avilamycin), a NSP-hydrolyzing enzyme and their combination on the intestinal microflora and microbial metabolites in the digestive tract of pigs

Gollnisch, Karen, Rattay, Dorle and Schulz, E. 

Institute of Animal Nutrition, Federal Agricultural Research Centre, Bundesallee 50, D-38116 Braunschweig

The growth response of feed additives is often meant to be due to actions on the intestinal microflora itself and the microbial metabolism. Some of the most important bacterial metabolites are ammonia, lactic acid and the volatile fatty acids (VFA). While ammonia is poisonous to the animal and needs to be detoxified, the VFA may contribute to energy metabolism and help to maintain the autochthonous intestinal microflora. 

60 hogs (German Landrace) with an initial bodyweight of 23,4 ± 2,3kg were fed the experimental diets, based on wheat, barley, wheat bran and soybean meal, either unsupplemented (control group C) or with a supplementation of 40 mg/kg feed avilamycin (group A), a commercially available enzyme premix (group E, microbial source Trichoderma viride and Trichoderma longibrachiatum) providing 4000 U endo-1,4-(-xylanase (E.C. 3.2.1.8) or a combination of both additives (group A/E: 40 mg/kg avilamycin and 4000 U endo-1,4-(-xylanase), respectively. The animals were individually housed and received the diets twice daily for 29 days reaching 43,5 ± 2,8kg bodyweight at slaughter. The pigs were killed at three different times after feeding (4 h, 8 h, 12 h ppr, 5 animals at each time) and the digesta of the four segments stomach, small intestine, caecum and large intestine was quantitatively collected for ammonia, lactic acid and VFA analysis. Besides samples for microbial investigations (lactobacilli, enterococci, streptococci, Bacteroidaceae, Megasphaera, E. coli, yeasts) were taken from duodenum, jejunum, ileum, caecum and colon only at 4 h ppr. 

The supplementation of avilamycin as well as the combined use of the antibiotic and the xylanase led to a decrease in gram-positive colony counts which was expressed in the lactobacilli-fraction in ileum and colon and the enterococci in all examined segments. In return a weak increase of gram-negatives (E. coli, Megasphaera, Bacteroidaceae) and a pronounced rise of the yeast population was observed. The xylanase alone showed only little effect on microorganisms in the intestine. Solely in the ileum a rise of lactobacilli and an increasing incidence of Megasphaera in higher counts in the whole intestine could be realized. 

Ammonia concentration was not decisively influenced by the additives at any time. There was merely an increase in caecum and large intestine 4 h ppr. according to all supplements being significant only for avilamycin and the combination, respectively. The lactic acid concentration was not significantly affected by the supplements but showed a decrease in tendency in stomach and small intestine due to the antibiotic. Partly significant but not definitely directed influences of both additives on the total VFA concentration within the whole gastrointestinal tract occurred. 

MODE OF ACTION OF XYLANASES IN BROILER CHICKENS: ROLE OF THE INTESTINAL MICROFLORA

Hübener, Katrin, Vahjen, W. und Simon, O.

Institute of Animal Nutrition, FU Berlin, Brümmerstr. 34, D-14195 Berlin

The mode of action of NSP (non-starch polysaccharides)-degrading enzymes is often explained by viscosity reduction of the digesta and subsequent modification of digestive processes, especially in broiler chicken. It has been shown that supplementation with xylanases influences fat digestion in particular. An increased passage rate, improved mixing of digesta and modified nutrient supply also modify conditions for the intestinal microflora. Some intestinal microorganisms (strains of Clostridium, Lactobacillus, Bifidobacterium and Bacteroides) are capable of enzymatic deconjugation of bile acids. Conjugated bile acids are necessary for micelle formation and fat resorption. Former results indicate that the supplementation of broiler diets with xylanases causes lower levels of bile acid hydrolases in broiler digesta, especially in the jejunum.

In order to study more detailed effects on fat digestion mediated by the intestinal flora, jejunal digesta samples from of 13 day old broilers fed a rye/ wheat-based diet with tallow or soya oil with or without xylanase were transferred into an ananerobic chamber and diluted in modified ringer solution. Media for total anaerobic bacteria, lactic acid bacteria and enterobacteria without or with 1% bile acids were dispensed in microtiter plates. Diluted samples were inoculated and incubated anaerobically for 20 hours. Bacterial growth was measured as turbidity at 690 nm against non-inoculated medium.

Jejunal samples from the xylanase supplemented groups displayed lower bacterial growth capacities when 1% bile acids were present. Bacterial growth capacities in the tallow fed groups were generally higher, but xylanase supplementation reduced growth.

The results indicate that xylanase supplementation leads to modification of bile resistent intestinal microflora with possible effects on fat resorption due to reduced deconjugation of active bile acids.

This investigations were supported by Lohmann Animal Health, Cuxhaven.

RESULTS ABOUT EFFECTS OF FEED TREATMENT, SUPPLEMENTATION OF GROWTH PROMOTERS AND ENZYME ADDITION IN WHEAT BASED CHICKEN DIETS

Amad, Abdulkarim and F. Liebert 

Institut für Tierphysiologie und Tierernährung, Kellnerweg 6, D-37077 Göttingen

The aim of the study was to examine alternative concepts without antimicrobial growth promoters in wheat based chicken diets. Hydrothermic (conditioning) and expander treatment in combination with NSP-degrading enzymes and different grinding conditions for wheat (hammer mill versus roller mill) were the main factors (see tab. 1).

Table 1: Experimental design


Conditioning/Pelleting
Condit./Expanding/pelleting

Hammer mill (HM)
0
+ A
+ E
A+E
0
+ A
+ E
A+E

Roller mill (RM)
0
+ A
+ E
A+E
0
+ A
+ E
A+E

0 = without additives (control)


           +A = + 50 mg Zincbacitracin/kg feed

+ E = +150 mg Roxazyme G2 liquid/kg feed  A+E = + 50 mg Zincbacitracin + 150 mg Roxazyme G2 liquid/kg feed

The wheat based (68,3%) diets contained 24% CP and 13,8 MJ MEn in the dry matter. Treatment conditions were 70°C (conditioning by hydrothermic treatment) resp. 100°C (conditioning plus expander treatment). Enzyme supplementation occured after heat treatment by spraying. 

The results of growth trial (day 7-28) and balance trial (day 15-20) with male growing chickens (Cobb 500) indicate, that daily gain (DG) and feed intake (FI) were not clearly affected by different treatments. However, the combination of additives (A+E) increased DG numerical. This effect was significantly (p<0,05) for feed conversion ratio (FCR) comparing to control diet without additives. It has to be underlined that only the combination (A+E) increased FCR with significance. Furthermore, deposition of protein and energy were significantly improved by this combination (A+E).

However, the significance of this supplementation effect was not generally observed for all heat treatments resp. milling conditions. Superiority of a special technical treatment (heat resp. milling) was not conclusive. These observations were supported by the results of N-balance trial. Standardized Physiological protein values (PNu) indicated no conclusive dependence on treatment conditions and different supplementations as well Some indications for numerical increase of PNu-values after roller milling could be observed.

In conclusion, under our experimental conditions only the combined effect of enzyme and antibiotic addition in some cases was superior to other treatments.

On the effects of supplementation of broiler diets containing different proportions of deoxynivalenol (DON) contaminated wheat with a detoxifying agent

Dänicke, S.1, H. Valenta1, I. Halle1, S. Matthes2, G. Flachowsky1, M. Gareis3
1 Institut für Tierernährung, FAL, Bundesallee 50, 38116 Braunschweig

2 Institut für Tierzucht und Tierverhalten, Institutsteil Celle, FAL, Dörnbergstraße 25/27, 29223 Celle

3 Institut für Mikrobiologie und Toxikologie, BAFF, E.C.-Baumann-Str. 20, 95326 Kulmbach

Fast growing broilers are believed to be relatively insensitive to Fusarium originated mycotoxins, such as deoxynivalenol (DON). However, there are only a few studies involving broilers with high growth capacity which are nowedays used in intensive broiler production systems. Moreover, effectiveness of detoxifying agents available on the market needs to be evaluated under such conditions. Hence, the aim of the experiment was to test the effects of increasing DON-contaminated wheat proportions in broiler diets and of supplementation of the diets with a detoxifying agent. All diets contained 66 % wheat as the sole cereal component. Increasing DON-levels in the diets were achieved by blending the contaminated  wheat with an non-contaminated wheat to give wheat proportions of the contaminated wheat of 0 %, 25 %, 50 %, 75 % and 100 %. Contamination pattern of this wheat was as follows (µg/kg)*: DON (21200), nivalenol (1400), 15-acetyl-DON (ca. 500), 3-acetyl-DON (ca. 300), HT-2 (<50), T-2 (<20), zearalenone (406), Ochratoxin A (<0.2), total alkaloids (219). Each diet was tested without or with addition of a detoxifying agent (Mykofix Plus, Biomin GTI, Herzogenburg, Austria) in a growth experiment with male broilers (64 animals per treatment) from day 1 to day 35 of age. Beside growth performance, several blood parameters and organ weights were recorded at the end of the experiment. Results of growth performance at day 21 of age are shown in Table.

Proportion of contaminated wheat (P, %)
Mykofix Plus (M)
Live weight (g)    
Feed to gain ratio (g/g)   

0
-
818
1.485

0
+
828
1.494

25
-
819
1.477

25
+
819
1.503

50
-
823
1.422

50
+
829
1.463

75
-
797
1.427

75
+
815
1.456

100
-
795
1.392

100
+
784
1.465

ANOVA (Probability)




P

0.0032
0.0150

M

0.5050
0.0166

P X M

0.6561
0.6949

Increasing inclusion of DON-contaminated wheat into broiler diets significantly decreased and increased live weight and  feed to gain ratio, respectively. In addition, supplementation of the diets with Mykofix Plus significantly increased feed to gain ratio caused by an increased feed intake which was not accompanied by a simultaneous increase in weight gain.

* Authors are grateful to  Ms. Dr. Schollenberger, Universität Hohenheim, for analysis of trichothecenes and to  Dr. Wolff, Bundesanstalt für Getreide-, Kartoffel- und Fettforschung, Detmold, for analysis of  total alkaloids.

Influence of a high phosphorus intake on serum minerals, bone metabolism and renal function in young adult women

Grimm, Manuela, Kühnert, M., Forberger, Ch., Müller, A., Hein, G. and G. Jahreis

Friedrich Schiller University, Institute of Nutritional Science, Faculty of Biology and Pharmaceutics, Dept. Nutritional Physiology, Dornburger Straße 24, D-07743 Jena, 

A wide variety of processed foods including carbonated beverages, meats, cheeses, dressings and refrigerator bakery products are currently supplemented with phosphates. The use of phosphates as food additives is often discussed with respect to their possible effect on bone metabolism and the renal function. 

An intervention study was conducted to assess the physiological effects of a diet rich in phosphorus. During a 4-week control period, ten healthy women, aged 20-30 years, were fed a commercial basic diet without phosphate additives providing approximately 1700 mg P and 1500 mg Ca per day (control period I). During the subsequent 6-week period, orange juice and tablets, containing Ca5(PO4)3OH and NaH2PO4, were added. This diet totally contained 3008 mg P and 1995 mg Ca per day (supplementation period). Finally, a further 4-week period followed without supplements to restore the situation before the supplementation period (control period II).

The introduction of foods containing phosphate additives was associated with intestinal distress, soft stools or mild diarrhea. The high-phosphorus diet induced no significant changes in serum levels of Ca, PO4 or Zn. There was a tendency to increased serum concentrations of parathyroid hormone and 1,25-dihydroxychole-calciferol during the supplementation period, whereas osteocalcin was decreased. Urinary pyridinium crosslinks, pyridinoline and deoxypyridinoline, as specific markers of bone resorption, showed no significant changes during the high phosphorus intake. As indicators of proximal tubular function, urinary microalbumin excretion was lower in the high-phosphorus diet (p > 0,05), ß-2-microglobulin remained unchanged and (-1-microglobulin level was below the sensitivity of the assay.

We conclude that in spite of high P supplementation no significant changes of bone- related hormones, pyridinium crosslinks as markers of bone resorption and parameters of renal function were measured.

Modern trends in pig nutrition and health with the development of environmentally friendly feed additives

Theophilou, N. and Hubertus Falter

Silver & Baryte Ores Mining Co.S.A.21A Amerikis street,106 72 Athens, Greece

IKO-Erbslöh GmbH & Co.KG, Schmielenfeldstraße 78,  45778 Marl, Germany

The animal feed industry has wide ranging responsibilities to animals, human beings and the environment in which we live. It is essential therefore that close attention is paid to all areas  of legislation including Feeding stuffs and Environmental Regulation because, besides all the ethical requirements associated with supplying food which is fit for human consumption, gaseous emissions and disposal of manure are becoming of increasing concern due to potential pollution effects. In the light of new regulations for feed additives (directive 96/51/EC Council: 23/7/1996) dealing with „the prevention or reduction of harmful consequences of animal excrement’s or to the optimisation of the environment of animals“ the well known mineral absorber called Clinoptilolite has been investigated with new emphasis  having this purpose in mind.

Clinoptilolite, which is an hydrated Ca-K-Aluminosilicate with three dimensional frameworks of silicon-oxygen tetrahedra, has a honeycomb structure with pores of 5 Å. It is by nature negatively charged and balanced by cations like Ca++, Mg++, K+, and Na+ located in the cavities. These cations can be selectively exchanged by ammonium ions and constitutes the Cation Exchange Capacity (CEC), indicating the ability of Clinoptilolite to retain the ammonium excess in the digestive system of animals. Clinoptilolite of Greek origin with a minimum purity of 85%  and a minimum Cation Exchange Capacity of 150 meq /100 g, is just registered under the EU Directive 70/524/EEC, EC Regulation No. 1245/1999.

Within the last five years, several studies across the EU were made, to determine the effects by feeding Clinoptilolite of Greek origin to various animal species. Studying the Greek mineral  the non interactive character with other ingredients of the feed, like vitamins, antibiotics, trace and major nutritive minerals, were detected and documented. Tolerance tests up to 10 % of Greek Clinoptilolite were set up without any negative effects on feed convertion ratio (FCR) and daily weight gain (DLWG). Significant improvements (p < 0.05) were determined by 2 % additive tested for piglets, calves, rabbits and egg layers.
Possible role of rare earth elements as growth promoters

Rambeck, W. A. 1, M. L. He1, J. Chang2, R. Arnold3, R. Henkelmann4, A. Süß5
1
Institut für Physiologie, Physiologische Chemie und Tierernährung, Ludwig-Maximilians-Universität, 80539, München, Germany

2 Department of Soil Science and Agrochemistry, Anhui Agricultural University, 230036, Hefei, China

3  Bayerische Landesanstalt für Ernährung, München, Germany

4 Institut für Radiochemie, Technische Universität München, 85748, Garching, Germany

5   Bayerische Landesanstalt für Bodenkultur und Pflanzenbau, Freising, Germany

Rare earth elements (REE) are 17 elements which include the lanthanides La, Ce, Pr, Nd, Pm, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb and Lu, and the actinides Sc and Y. In China, since 1970 studies have been carried out on the role of REE as growth promoters in agriculture. It was reported that the application of REE can increase yields of crops, fruits, vegetables, wheat, soybean, rapes, sugarcane, orange, grape, tomato, cotton fiber and alfalfa. A positive effect can be achieved by REE treatment of spraying to the leaves, soaking the seeds or mixing with fertilizer into soil. In animal production, the supplementation of REE can improve weight gain and feed conversion of beef cattle, sheep, pig, rabbit, chicken and duck, or it can increase milk production of dairy cattle and egg production of laying hen (Second International Symposium on Trace Elements and Food Chain, Wuhan, China, 1998). Recently, we studied the effect of REE in a feeding experiment in piglets. A total of 60 piglets were allotted to five dietary treatment groups which include a control group, two REE groups with low and high content of LaCl3, two REE groups with low and high content of an REE mixture containing mainly chlorides of La, Ce and Pr. The feeding period lasted five weeks. The positive effects of REE were found on both weight gain and feed conversion of the pigs. Compared to the control group, the weight gain of piglets in different REE groups increased by 2 to 5%. The feed conversion improved by up to 7%. At the end of the feeding experiment the pigs were slaughtered and the organs were analysed for REE content. The accumulation and distribution of these REE in the organs of the pigs were studied. This is the first time that growth promoting effects of REE have been shown under western conditions, however more detailled studies are needed to understand the mechanism of REE promoting effects. 

 [P1]
determination of s-benzoylthiamine in blood and tissue by hplc

Netzel, M. and I. Bitsch

Institute of Nutritional Science, Justus-Liebig-University Giessen,

Wilhelmstrasse 20, 35392 Giessen, Germany

Lipophilic thiamine derivatives belonging to the allithiamine group have been discovered nearly 40 years ago. S-benzoylthiamine-o-monophosphate (BTMP), one of the most important synthetic lipophilic thiamine derivatives, is used for the treatment of atypical neuralgias, polyneuropathies and encephalopathias caused by chronic alcohol abuse, diabetes mellitus or in gastrointestinal dysfunctions. The aim of the present study was to develop a specific and sensitive high-performance liquid chromatography (HPLC) method for the determination of BTMP and its major metabolite S-benzoylthiamine (SBT) in blood and tissue. A study was performed with 7 male wistar rats, which were fed a semisynthetic diet (1645 mg BTMP/kg diet) for 6 months. Blood (300 µl) respectively frozen tissue (200 mg), powdered in a porcelain mortar under liquid nitrogen, were mixed with cysteine-solution (0.1%; 50 µl) and heated at 60°C for 30 minutes (debenzoylation of BTMP to thiamine monophosphate and SBT to thiamine). After cooling down the samples were mixed with 10 % trichloroacetic acid, centrifuged (10 min. / 11000 rpm) and washed 2 times with double volumes of diethyl ether. The obtained extract (400 µl) was mixed with 100 µl of alkaline potassium ferricyanide-solution to transfer thiamine and its phosphoric esters into fluorescent thiochromes. Analysis were carried out with a reversed-phase C18 column, isocratic elution and fluorescence detection. Quantitative determination of BTMP and SBT: An assay is run for thiamine content first (without cysteine), and then subsequent assay (with cysteine) is run for total amount of thiamine (thiamine + SBT + BTMP). The amount of BTMP and SBT is calculated by the difference in the thiamine concentration obtained with the two assays. Blood and tissue did not contain any detectable concentrations of BTMP, but remarkable amounts of SBT were quantified in blood (232 ( 57 ng/ml), brain (367 ( 62 ng/g), heart (881 ( 221 ng/g), liver (3072 ( 447 ng/g) and kidney (1324 ( 276 ng/g). The HPLC procedure described in this paper represents a specific and sensitive method for the determination of SBT in blood respectively tissue and was successfully applied to BTMP fed wistar rats. 

[P2]
Comparative effect of different thiamine derivatives in experimental diabetic neuropathy

Geyer, J.1, M. Netzel1, I. Bitsch1, H. Stracke2, H.P. Hammes2, D. Werkmann2, K. Mavrakis2, K.F. Federlin2

1 Institute for Nutrition, University of Giessen, Wilhelmstrasse 20, D-35392 Giessen

2 Centre of Internal Medicine, Department of Endocrinology and Metabolism, University of Giessen, Rodthohl 6, D-35392 Giessen

Non-enzymatic glycation of peripheral nerve protein followed by formation of heterogeneous, toxic and antigenic advanced glycation end-products (AGE) is increased in experimental diabetes. These AGEs are suggested to be implicated in the pathogenesis of diabetic complications such as diabetic neuropathy. Actual results from in vitro studies proved that thiamine pyrophosphate is an effective and specific inhibitor of post-Amadori AGE- formation. Present study is designed to test this results in vivo. 

For that a total of 60 male wistar rats with streptozotocin induced diabetes was randomly divided into four groups: normal control group (NC), diabetic control group (DC) and two thiamine application groups with 100 mg benfotiamin / kg body weight (B) and 70 mg thiamine mononitrate / kg body weight (T). After six months total thiamine levels in blood and nerve tissue were measured using a HPLC-method. Nerve conduction velocity (NCV) was determined at day 0 and after three and six months. Finally, amount of AGE formation was studied by measuring N-(carboxymethyl)-lysine (CML) in nerve tissue after six months. Results of these investigations are summarised in the following table:


NC
DC
B
T

Thiamine in nerve (ng/g)
369,3 ( 34,9
473,0 ( 50,8
1195,4 ( 116,8
781,2 ( 69,1

CML (kAU/mg protein)
156,2 ( 91,6
553,2 ( 221,8
193,0 ( 103,3
406,6 ( 141,2

NCV (m/s)
38,2 ( 1,0
33,4 ( 1,8
37,6 ( 1,7
37,2 ( 1,0

NCV was significantly reduced for the diabetic rats (p<0.001) whereas CML content increased 3.5-fold compared with the normal control. Application of benfotiamin nearly normalised CML levels and NCV (NC vs B n.s.). Against that, treatment with thiamine mononitrate failed to reduce CML concentration significantly and showed a notable lower NCV related to the normal control (p<0.05). In the benfotiamin group significantly higher thiamine level were found in nerve tissue compared with the thiamine mononitrate treatment.

[P3]
Comparative effect of different thiamine derivatives in a standardized animal model for chronic alcohol consumption

Netzel, M., C. Raupach, A. Jaworski and I. Bitsch

Institute of Nutritional Science, Justus-Liebig-University Giessen, Wilhelmstrasse 20, 35392 Giessen, Germany

In developed countries thiamine deficiency is often related to chronic alcohol consumption. The contribution of thiamine deficiency to the pathology of alcohol (ethanol)-related brain damage is discussed. The aim of the present study was to investigate the effect of high-dosed water-soluble thiamine hydrochloride (T-HCL) and S-benzoylthiamine-o-monophosphate (BTMP), one of the most important lipid-soluble thiamine-derivatives, on thiamine-status after chronic ethanol administration. The study was performed with 28 male wistar rats, which were separated into 4 groups (7 animals each). 

Group 1 (control): T-HCL (11.9 mg/kg diet) and tap water for 6 months. 

Group 2 (ethanol): T-HCL (11.9 mg/kg diet) and 20% ethanol-solution for 6 months. 

Group 3 (high-dosed T-HCL): first period (3 months) – similar to group 2; 

second period (3 months) – T-HCL (1190 mg/kg diet) and tap water. 

Group 4 (high-dosed BTMP): first period (3 months) – similar to group 2; second period 

(3 months) – BTMP (1645 mg/kg diet, equimolar to T-HCL in group 3) and tap water. 

The groups were fed isocalorically for the whole experimental period. The concentrations of thiamine( (thiamine diphosphate + thiamine monophosphate + thiamine) were determined in blood, brain, heart, liver and kidney by HPLC. 

Chronic ethanol intake (group 2) caused significant (p ( 0.05) reduced concentrations of thiamine( in blood and heart. In the high-dosed BTMP-group (group 4) thiamine( was significantly increased compared to the equimolar-dosed T-HCL-group (group 3), the control-group (group 1) and the ethanol-group (group 2) in blood, brain, heart, liver and kidney. A superior bioavailability of BTMP vs. T-HCL in therapeutical high dosage after chronic ethanol administration was demonstrated by these results. This fact could be very important in the medical treatment of alcohol (ethanol) induced thiamine deficiency.

[P4]
BIOVAILABILITY OF Vitamin-B6 FROM JUICE BASED BEVERAGES (A PILOT STUDY)

Häusler, Petra, C. Borsch, M. Netzel, I. Bitsch

Institute of Nutritional Sciences, Justus-Liebig-University, Wilhelmstr. 20, D35392 Giessen; http://www-ife.uni-giessen.de/bitsch

Introduction: Up to now little is known about the bioavailability of vitamin B6 from enriched foods. The present study was conducted to establish the study design and to test the vitamin B6 bioavailability from fortified beverages in a pilot study in man.

Experimental: 3 trials were performed at 2-wk intervals: After a saturation period and an overnight fast a male volunteer received either 29µmol ((6mg) of Pyridoxine-HCl (PN-HCl) dissolved in tap water, or a multivitamin juice or an energy-drink containing the same dose. Drinking volumes were adjusted to 0,5l with tap water. During the 1st 8 hrs., the volunteer fasted and ingested 1,8l of black tea only. Blood samples and urine fractions were collected every 30’ (resp. 60’) for 8 (24) hrs. Concentrations of vitamin B6 and 4-pyridoxic acid (PA) in the beverages, plasma and urine were estimated with a modified HPLC method (Kimura et al. 1997). The data were adjusted for the baseline concentrations (same study design, no vitamin applied).

Results: Within 1 hr. of consumption plasma levels of pyridoxal-5’-phosphate and PA increased. However, biokinetic calculations were possible from PA values only.

Discussion: (1) The design of the presented study is suitable to evaluate the relative bioavailability of vitamin B6 from fortified beverages and food containing substantial amounts. (2) Differences in the extent of vitamin B6 bioavailability calculated from plasma or from urine data point to influences of other ingredients on the elimination rate. (3) Orally administered PN was not detectable in plasma, which is in contradiction to older literature. This is, however, consistent to more recent publications indicating an overestimation of PN levels in human blood.
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[P5]
Investigation on the stability of 5-MTHF, the biologically active form of folic acid in model Solutions 
Herbst, M., M. Netzel, C. Borsch, I. Bitsch
Institute of Nutritional Sciences, Justus-Liebig-University Giessen, Wilhelmstrasse 20, 35392 Giessen, Germany

Introduction

In Germany, several fruit juice based beverages are fortified with folic acid, the fully oxidized form of pteroylglutamic acid. Folic acid is more stable than the reduced folates, but its stability decreases in solutions like fruit juices with a pH below 5,0. 5-Methyltetrahydrofolate (MTHF) is the biologically active form of folic acid. It is not as stable as folic acid but it possesses several physiological advantages. The objecitve of the present study was to determine the stability of 5-MTHF in modell systems resembling beverages with and without added fruit juice.

Experimental procedure

MTHF stability was tested in citrate buffer solutions (pH 3,5) which contained ascorbic acid and 0 or 10% blackcurrant juice. The solutions were first heated for 5 min at 85ºC and stored for up to 2 weeks in a refrigerator. The remaining MTHF concentrations were analysed several times by HPLC (Witthöft 1998) and the reaction kinetics of the MTHF destruction calculated.

Results and discussion

The stability of MTHF against exposure to heat was very high in citrate buffer and low in the same buffer system with added blackcurrent juice. In the following storage period, however, MTHF seemed to be nearly uneffected in both systems.

During industrial processing of beverages fortified with MTHF, it seemed to be important, to pasteurize the fruit juice and the MTHF solution separately.

[P6]
Effect of folic acid supplements on HOMOCYSTEINE IN PLASMA OF GESTATING SOWS

Barkow, Birgit1, Pietrzik, K.2, Flachowsky, G.1

1 Institute of Animal Nutrition, Federal Agricultural Research Centre, Bundesallee 50, D-38116 Braunschweig

2 Instiut für Ernährungsphysiologie, Abteilung Pathophysiologie der Ernährung des Menschen, Endenicher Allee 11-13, D-53115 Bonn

High concentrations of homocysteine in plasma are a risk factor for cardiovascular diseases in man and may be involved in neural tube defects during early pregnancy (Brönstrup 1998). There are indications that folic acid supplements may reduce homocysteine concentration in plasma of humans and may reduce the incidence of neural tube defects. Still yet, little is known about homocysteine metabolism in swine and the influence of folic acid supplements on homocysteine concentration in the plasma of sows. But it is established that folic acid supplements increase the number of live-born piglets (Lindemann et al. 1993).

The experiment comprises 2 groups of 9 or 10 German Landrace sows. Group 1 received a basal diet containing 0,67 mg folic acid/kg feed. Group 2 was fed the basal diet supplemented with 10 mg folic acid/kg feed. From each sow blood samples were taken one time (day 75 to 110 of gestation) 2,5 hours after feeding. Samples were analysed applying HPLC technique according to a method of Brönstrup (1998).

Table: Homocysteine concentration in plasma of gestating sows 



folic acid supplementation



          -
         +

homocysteine
µmol/l
 16,94 ± 2,72
15,15 ± 2,49

Folic acid supplementation had no effect on homocysteine concentration in the plasma of sows (Table). However, the mean concentration amounting 16,1 µmol/l was much higher as compared to the concentration in men showing a good vitamin status (folic acid, vitamin B6, B12). They are expected to have a homocysteine concentration of about 4,9 to 11,7 µmol/l (Ubbink et al. 1995). Further investigations seem to be necessary to clarify the physiology of homocysteine metabolism in swine.

Brönstrup, A. (1998): Effects of single and combined B-vitamin supplementation on homocysteine concentrations in different population groups. Rhein. Friedrich-Willhelms-Universität zu Bonn, Diss.

Lindemann, M.D. (1993): Supplemental folic acid: A requirement for optimizing swine reproduction. J. Anim. Sci. 71, 239-246

Ubbink, J.B., Becker, P.J., Vermaak, W.J.H., Delport, R. (1995): Results of B-vitamin supplementation study used in a prediction model to define a reference range for plasma homocysteine. Clin. Chem. 1, 1033-1037

[P7]
HUMAN BIOAVAILABILITY OF ASCORBIC ACID FROM BLACKCURRANT JUICE 

Kesenheimer, Brigitte1, M. Netzel1, G. Strass1, I. Bitsch1 and R. Bitsch2
1 Institute of Nutritional Sciences, Justus-Liebig-University Giessen, Wilhelmstrasse 20, 35392 Giessen, Germany; 2Institute of Nutritional Sciences, Friedrich-Schiller-University Jena, Dornburger Str. 29, 07743 Jena, Germany

Introduction

In early studies it was reported that ascorbic acid (AA) is more stable in blackcurrant juice than in other juices. Model systems resembling blackcurrant juice have been used to study the degradation rate of anthocyanins and AA with contradictory results so far: Some phenolic compounds in blackcurrants appear to protect AA while anthocyanins, in model systems, seem to accelerate the degradation of AA. No data have been published up to now on possible chemical reactions beween AA and other important black current compounds in the gastrointestinal tract of humans. An appreciable decomposition of AA by anthocyanins in the lumen might reduce the fraction of AA reaching the systemic circulation, and diminish the overall bioavailability of this vitamin. The objective of the present study therefore was the estimation of the cumulative amount of unchanged AA excreted in the urine of humans after drinking blackcurrant juice. These data can be used to evaluate bioavailability.
Experimental procedure

Urine of 6 healthy volunteers (4 women and 2 men) was collected before (baseline) and after ingestion of 200 ml blackcurrant juice (containing 210 mg AA and 1300 mg polyphenols) over a period of 7 hours. The AA-concentration in the stabilized urine was measured by a colorimetric method (boehringer mannheim). 

Results and discussion

The cumulative excretion rate of AA over a period of 7 h was 98,0 ± 37,7 mg (range 64,8-154,0). This means that 46,7 ± 17,7% (range 31-73%) of the ingested AA dose were found unchanged in the urine. In a previous study with other fruit juices containing approximately the same dose of AA the maximum excretion rate was only 30-35% (Netzel et al 1999). We hypothesize there fore that an AA protective system of blackkcurrants is very effective in the gastrointestinal tract of humans, resulting in good stabilization and bioavailability of AA from blackcurrant juice.

[P8]
VARIATON OF VITAMIN C AND SECONDARY COMPOUNDS IN BROCCOLI

Krumbein, Angelika and Schonhof, Ilona

Institut für Gemüse- und Zierpflanzenbau Grossbeeren/Erfurt e.V., Theodor-Echtermeyer-weg 1, D-14979 Großbeeren, Germany

Broccoli is a cabbage plant which is enjoying increasing consumption in Germany and contains a high level of vitamin C and secondary plant compounds (glucosinolates, carotenoids and chlorophylls). 

The choice of broccoli type determines the level of vitamin C, glucosinolates, carotenoids and chlorophylls (SCHONHOF and KRUMBEIN, 1996; KRUMBEIN and SCHONHOF, 1999). At present little knowledge exists about preharvest influences on biosynthesis or degradation of secondary plant compounds. Due to the health promoting effect of vitamin C, indole glucosinolates and (-carotene the preharvest influence on the variation of these substances have been investigated. Examples were given for the influence of climatic factors during the production period (air temperature, irradiation) and the development stage at harvest.

For vitamin C the results show a variation from 90 to 134 mg/100 g fresh mass (fm).). A low sum of photosynthetic photon flux density (PPFD) ( 1450 J/cm2 leads to an high median of 125 mg vitamin C/100 g fm. The content decreases to a median of 105 mg/100 g fm at a high sum of PPFD.

The content of indole glucosinolates varies between 6 and 150 mg/100 g fm. The indole glucosinolate content of the cultivar ‘Emperor’ decreases from 130 mg/100 g fm to about 40 mg/100 g fm with advanced development of 11 cm to 23 cm head diameter,respectively.

The variation of (-carotene from 0.3 to 1.9 mg/100 g fm is greatly influenced by daily mean temperature. Daily mean temperatures below 16.5 °C lead to an obviously higher ß-carotene concentration with an median of 0.9 mg/100 g fm than daily mean temperatures above this temperature level with an median of 0.5 mg/100 g fm.

Schonhof, Ilona und Angelika Krumbein (1996): Gartenbauwissenschaft, 61, 281-288.

Krumbein, Angelika and Ilona Schonhof (1999): DGE Tagung, Stuttgart-Hohenheim 17.03. - 19.03.

[P9]
EFFECT OF CAROTENOIDS ON DNA-DAMAGE AND DNA-REPAIR IN HUMAN LYMPHOCYTES

Glei, M. and Beatrice L. Pool-Zobel

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

A previous dietary intervention study had shown that the consumption of vegetable juices significantly reduces DNA-damage in human peripheral lymphocytes (Pool-Zobel et al., Carcinogenesis 18, 1997). The aim of this study was to determine whether major carotinoid ingredients of the juices could be responsible for this effect. For this, all-trans-ß-carotene and lycopene were assessed in vitro in lymphocytes for their capacity to reduce DNA-damage or to modulate persistence of endogenous and bleomycine-induced DNA-damage. Peripheral lymphocytes were isolated from healthy volunteers by gradient centrifugation. They were incubated with or without 2 µM of water soluble carotenoids (Betatene Corporation, Australia) and worked up in the comet assay partly using the repair specific enzyme endonuclease III to reveal oxidised pyrimidine bases. All-trans-ß-carotene led to a significant reduction of DNA breaks and oxidised DNA bases in lymphocytes (Figure 1), as well as of bleomycin-induced DNA-damage.


Figure 1: Genetic damage           

in peripheral lymphocytes of 8 volunteers after 15 minutes incubation with 

carotenoids (**p<0.005;  two sided unpaired t-test)

The potential of all-trans-ß-carotene to reduce DNA damage in cells is probably an important mechanism by which carrot juice or other ß-carotene-rich foods can protect in vivo.

[P10]
INFLUENCE OF (-CAROTENE SUPPLEMENTATION ON REPRODUCTIVE AND REARING PERFORMANCE OF BREEDING SOWS UNDER PRACTICAL CONDITIONS
Manzke, V., Münchow, H., Fechner, H. and Hasselmann, L. 

Humboldt University Berlin, Faculty of Agriculture and Horticulture, Institute of Animal Sciences, Animal Nutrition Section, Philippstr. 13, 10115 Berlin, Germany

The economy of pig breeding depends largely on reproductive performance of breeding sows. With regards to the nutritional factors that affect female fertility scientists partly assign positive effects of (-carotene to reproductive and rearing performance of breeding sows. For that reason the long term effects of (-carotene were to be investigated in the environment of a farm with 600 sows. At the 85th day of gestation 300 gilts were distributed into two groups, a control group (I) and an experimental (supplementary) group (II). Both groups were fed with the same ration. But they got different concentrates in their gestation and lactation.

For 80 days (including the last 30 days of pregnancy, the 3 weeks of lactation, the artificial insemination and the implementation of fertilized ovula) beginning with the 85th day of gestation each sow in group II got 400 to 450 mg of synthetic (-carotene (in a 45 g premix „on top“) every morning. For a sample of both groups (within the control and the experimental group) the same procedure was repeated also for the second (app. 70 sows in each group) and for the third (app. 40 sows in each group) pregnancy. 

The following data were collected: number of piglets born alive and weaned, body weight of piglets, litter weight at birth and at weaning, gain of piglets‘ live weight, losses during suckling, services (artificial insemination) and conception of sows.

The primiparous sows (gilts) of the supplementary group (II) bore more piglets (+ 7 %) combined with a higher mean litter weight at parturition (+ 4 %). These advantages, however, did not occur with sows of the supplementary group (II) who already ingested the provitamine A in previous reproductive cycle(s) (first and second farrowing). In addition no differences were observed with regards to litter weight at weaning and gain of live weight up to weaning. As observed the (-carotene intake did not have any influence on the losses of piglets in the suckling period as well as the first service conception rate of sows in the following reproductive cycle(s) (first farrowing -> second cycle; second farrowing -> third cycle). 

[P11]
Studies on the absorption of vitamin A and vitamin E out of the forestomachs in milking cows

Lebzien, P.1), Jahreis, G.2) and Flachowsky, G.1)
1) Institut für Tierernährung der Bundesforschungsanstalt für Landwirtschaft (FAL), Bundes-allee 50, D-38116 Braunschweig

2) Institut für Ernährung und Umwelt, Friedrich-Schiller-Universität Jena, Dornburger Str. 24, D-07743 Jena

The vitamins A and E are of relevance for animal health, milk and reproduction performance as well as for milk and meat quality. As the requirements of these vitamins are not met under some conditions, supplementation is necessary. The aim was to study, whether unprotected vitamin A and vitamin E, given into the rumen, are absorbed from the stomachs.

Four cows fitted with rumen and duodenal cannulae received 6 kg dry matter of a grass-cornsilage-mixture 26 hours before the experimental start. After taking a blood sample out of the vena jugularis (time 0), the duodenum was closed by inflating the rubber balloon of the trachea-tube, which had been inserted cranial to the fistula. Subsequently 60 mg of vitamin A (retinolacetate) and 1200 mg of vitamin E (DL-(-tocopherylacetate) were administered per fistulam into the rumen and 10, 20, 40, 60, 120 and 150 min. later further blood samples were taken. Vitamin concentrations in the serum were analysed as retinol or (-tocopherol.

Results show that vitamin A concentrations (0.34 - 0.41) were in the normal range between 0.25 - 0.80 µg/ml serum. In contrast, vitamin E concentrations proved to be low (normal range: 3.0 - 10.0 µg/ml). The reason is supposed to be due to a longer lasting vitamin E deficiency.

Table 1: Concentrations of vitamin A and vitamin E in blood serum (µg/ml) of cows, measured at different times after administration into the rumen (
[image: image2.wmf]X

 ( s, n = 4)

Vitamin
Min. after administration


0
10*
20
40
60
120
150

A
0.40
0.41
0.37
0.34
0.36
0.37
0.37


( 0.06
( 0.09
( 0.09
( 0.10
( 0.08
( 0.07
( 0.08










E
1.18
1.13
1.10
1.03
1.08
1.06
1.08


( 0.28
( 0.32
( 0.25
( 0.31
( 0.28
( 0.31
( 0.33

* n = 3 (one cow failed to have enough serum for analysis)

Results show that vitamin concentrations in the serum decreased (p > 0.05) after closing the duodenum. A significant increase, which could be interpreted as a sign for absorption from the stomachs was not detected. 
[P12]
Effect of dietary fat on levels of vitamins A and E and on

ß-carotene in blood Serum of horses. 2nd information: soybean oil and soybean lecithin

Zeyner, Annette1); Buchholz, Ingeborg2)  and Schweigert, F. J.3) 
University of Leipzig: Institute of Animal Nutrition, Nutritional Diseases and Dietetics1), Gustav-Kühn-Straße 8, D-04159 Leipzig; Institute of Veterinary Physiology2), An den Tierkliniken 7, D-04103 Leipzig / University of Potsdam: Institute of Nutritional Science3), Arthur-Scheunert-Allee 114-116, D-14558 Bergholz-Rehbrücke

Fife adult, warm blooded horses were fed a diet composed of meadow hay and a mixed feed which contained refined soybean oil. The horses got 100 000 IE vitamin A and 1000 mg vitamin E per day as feed additive. In a first experiment the animals ate 400 g soybean oil per 600 kg bwt and day (EXP4). Afterwards the daily oil quantity was elevated up to 800 g (EXP8). In either case 3 diet-types were fed in Latin Square design where every period tooks 4 weeks. In diets 4.0 and 8.0 no lecithin was given whereas in diets 4.5 and 8.5 as well as 4.10 and 8.10 lecithin addition ran to 5 as well as 10 % of the soya oil quantity. Blood samples were obtained in the morning of the last day of each period by jugular venipuncture and serum was frozen at - 20° C. In serum free retinol (VA), (-tocopherol (VE) and ß-carotene (ßC) were analysed after extraction with n-hexan using a rp-HPLC-Gradientensystem. Autoanalyzer Hitachi 704 was applied to determine serum levels of total protein (TP) and total cholesterol (TC). The following quotients were calculated: VA/TP and VE/TC. Wilcoxon test was used for biostatistical examination. Variation of the parameters was as follows: VA 253-389 ng/ml; VE 1632-4893 ng/ml; ßC 0-17.2 ng/ml; TP 57.4-71.8 g/l; TC 1.84-3.77 mmol/l; VA/TP 3.93-5.80 ng/mg; VE/TC 690-1853 ng/µmol. In EXP4 nearly all ßC-levels lay lower than the under border of the ascertainable range, whereas in EXP8 at least traces were analysed in 3, 2 and 2 horses (8.0, 8.5 and 8.10). VA and TP were moderate higher in EXP4 than in EXP8 and so there were no differences between VA/TP in the parallel diets of both experiments. VE and TC were moderate and much higher, respectively, by feeding 800 g oil compared to 400 g and therefore VE/TC was clearly lower in EXP8 than in EXP4. Some effects of lecithin supplementation were established only by feeding the higher fat quantity in EXP8, but not in EXP4. In the result of lecithin addition GP decreased (8.5 vs. 8.0) but VA/TP (8.5 vs. 8.0) and GC (8.5 vs. 8.0 and 8.10 vs. 8.0) increased significantly.

[P13]
Connection between levels of vitamins A, E and activity of erYthrocYte superoxidedismutase in farm-bred mink and Polar fox

Ilukha, V.A., Ilyina, T.N., Ruokalainen, T.R. 

Institute of Biology, Karelian Research Centre, Russian Academy of Sciences, Pushkinskaya st., 11, Petrozavodsk, 18(610 Karelia, Russia

A number of enzymatic and non-enzymatic factors maintained the physiological level of reactive forms of oxygen and provided the antioxidant protection of cells. The aim of our investigation was to determine the levels and connection between the concentrations of some non-enzymatic antioxidants (vitamin E, and vitamin A) in the blood serum and CuZn-superoxidedismutase (SOD) in erythrocytes of healthy fur animals in relation to different period of the life cycle (mating, lactation, moulting and anestrus).

Both vitamins and the enzyme displayed seasonal variation in mink and Polar fox. Vitamin E and SOD activity changed similarly in both species while the changes of vitamin A differed. The typical reciprocal connection between vitamin E and SOD was described. The maximum strength was recorded in female organism during the lactation when vitamin E concentration rises sharply and SOD activity decreases. Direct correlation between SOD activity and vitamin A and E levels in Polar fox in mating and lactation period was demonstrated. No differences were recorded in the vitamins and the SOD levels between young male and female minks in the moulting period and anestrus.

The effect of species specificity on seasonal changes in the antioxidant vitamins’ and SOD activity is discussed.

[P14]
REGULATION OF ZINC ABSORPTION: ROLE OF VITAMIN A
Berzina, Nadezhda and Markov, J. 

Institute of Biology, Latvian University, Miera Str. 3, Salaspils, LV-2169, LATVIA

Faculty of Medicine, University of Latvia, Raina bulv., 19, Riga, LV-1586, LATVIA

Retinoids is necessary for the maintenance of epithelia regeneration, and in controlling epithelial integrity and function. Vitamin A deficiency has been shown leads to keratinization of mucus-producing epithelia.  It also is likely to play an important role in the luminal phase of intestinal Zn absorption.  

An important goal of the study was to investigate the effects in chicken of vitamin A deficiency on both the “retention” (in vitro) and “transfer” (in vivo) phases of intestinal 65Zn absorption.

Previous investigations stated that intestinal mucus blanket acts like ion exchange resin. We have shown that removal of mucoid cap limits the “retention” of Zn in the ileal mucosa in control (1st group), vitamin A – deprived (2nd group), and vitamin A – treated chicken from the 2nd group (single dose of retinyl acetate 72 h before death, 3rd group) by  23%, 18%, 12%, respectively. At the same time, compared to the control mucosal Zn “transfer” was decreased  2.3 times in vitamin A – deprived chicken (p < 0.001). At 72 h after the administration of vitamin A  Zn absorption was increased 2.8 times (p < 0.001) compared to the 2nd group. Our earlier studies of 65Zn transport  showed that the reasons for the efect may be the presence of vitamin-A-dependent Zn-binding protein in ileal mucosa.

The binding and uptake of Zn by chicken ileal mucosa have been investigated by Timm(s  sulphide silver method. Zinc positive material, i.e. metallic silver grains (MSG) may be seen in large amounts attached to the mucous blanket and over the surface of the microvilli of absorptive cells. In the latter, numbers of MSG accumulate in cisternae of the smooth endoplasmic reticulum in the apical cytoplasm. The amounts of Zn taken into the absorptive cells appeared to be largest in vitamin A – deprived chicken. This is in cisternae related to the Golgi apparatus and within some nuclei. In vitamin A – treated chicken a small number of MSG can be seen accumulating in some intercellular spaces chiefly between absorptive and goblet cells. 

It is concluded that the extensive accumulation of Zn in mucosal membrane may represent Zn leakage across an absorptive cell apical membrane damaged during A – avitaminosis. Vitamin A regulates the transport of newly-absorbt Zn across the chicken ileum by increasing the paracellular permeability and by the formation of the carrier-proteins in the ileal mucosal cells. 

[P15]
TRACE  ELEMENTS (Cr, Se) AND VITAMIN E IN DAIRY NUTRITION

Šimek, M., V. Prokop, D. Vrzalová, M. Šustala, D. Zemanová

Research Institute of Animal Nutrition, s.r.o. Pohořelice, Czech Republic, MIKROP Čebín a.s., Czech Republic

Eighty lactating dairy cows from period I (one months after calving) to period VIII (280 days of lactation) were randomized into two groups (40 + 40 heads: Experimental [Cr, Se, E] and control group). The cows were fed with maize silage (35% of DM) and with cereal based concentrate. The cows of the experimental group were given a special premix MVP (mineral-vitamin premix). In lactation periods I-VIII the milk production, the content of Se in blood,  the content of fat and protein as well as the number of  somatic cells of milk were determined. 

The supplementation of organic bound Cr, Se and vitamin E affected the milk production. In average the milk yield of experimental group increased by 13.8 %. Supplementation of minerals and vitamin E influenced the content of Se in blood. 

The addition of special premix (Cr, Se yeast + vitamin E) did not significantly influence the concentration of milk fat and milk protein. The content of somatic cells in milk was low in experimental group but the differences between the groups were significant. The data shows positive effects of applied mineral-vitamin mixture on milk production and on content of selenium (Se) in blood. The resultes are considerable for nutrition of dairy cows in practice particular for composition and application of mineral-vitamin supplements and for management system of raising dairy cows. 

[P16]
Supranutritional vitamin E supplementation in calves - Influence on meat and fat quality characteristics

Kirchheim, U., H.-J. Löhnert and J. Bargholz 

Agricultural Institution of Thuringia, Ricarda-Huch-Weg 20, D - 07743 Jena, Germany

The effect of feeding supranutritional levels of (-tocopheryl acetate on its deposition in different tissues and organs and the effect on meat and fat characteristicts (e. g. colour stability, water-holding capacity, oxidative stability, ) was studied.

20 calves fed diets including 4 doses of (-tocopheryl acetate that were 0, 250, 500 and 1000 mg per animal and day. Treatment was continued for a total of 56 days before calves were slaughtered (180 kg live weight) in a commercial abattoir. For measure-ment of colour stability slices (2 cm thick) were prepared from m. longissimus and placed on styrofoam trays and stored (vaccum-packed) at 4 °C in the dark for 14 d.

The (-tocopherol concentration in all tissues and organs examined was significantly increased by vitamin E dose. There were differences in the extent of tocopherol accumulation in the following order: muscle/plasma < pelvic fat/liver. Oxidative stability were positively influenced by vitamin E supplementation. On the other hand categories of water-holding capacity (e. g. grilling loss, water loss during post mortem ageing) and further carcass and meat characteristics (e. g. colour stability during storage) were not affected by tocopheryl acetate dose.
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1) induction time determined with Rancimat Method (Läubli et al. 1988),

2) 48 h post mortem,

3) Colour was maesured as CIELAB-values with a Chroma Meter CR-300 (Minolta),

4) after storage of 14 days (4 °C, vacuum packed, dark).

Different superscripts indicate significant differences (Scheffé-test, P < 0,05).

 [P17]
VITAMIN E IN BUTTER AND VEGETABLE OILS

Schöne, F.1, Jahreis,  G.2, Bargholz, J.1, Schaper, Manuela2 and Kraft, Jana2
1
Thüringer Landesanstalt für Landwirtschaft, Naumburger Straße 98, 07743 Jena;

2
Friedrich-Schiller-Universität, Institut für Ernährungswissenschaften, Dornburger Straße 24, 07743 Jena

The oil plant species and their processing affect vitamin E concentration of the vegetable oils, but for milk-fat alpha tocopherol also the cow feeding seems of importance. Fifty-one vegetable oils bought as well as at small shops as at  supermarkets and 31 samples of butter (21 standard, 10 of which are made from milk of cows fed  rapeseed oil) were investigated. As a rule, the age of the oils was in the first half of legal minimum shelf life. Butter samples were freshly sent from dairies to the laboratory. The tocopherols were determined using HPLC and a fluorescence detector. Butter was confirmed as low-vitamin E food: standard butter contained 22 ( 4 mg/kg, butter of cows fed rapeseed oil 24 ( 4 mg/kg alpha tocopherol. In the vegetable oils, 

Tocopherol concentration of vegetable oils, mg/kg (mean " standard deviation)

Species
Processing
n
Alpha Tocopherol
Gamma Tocopherol
Tocopherols total

Olive
cold pressed
7
  156 " 21
15 " 4
175 " 25

Sun flower
cold pressed
5
  686 " 72
  7 " 2
721 " 74


refined
7
    605 " 147
14 " 2
  639 " 149

Linseed
cold pressed
7
  51) " 2
451 " 39
4781)" 16

Saflor
cold pressed2)
5
507 " 72
 6 " 1
526 " 75


refined
2
407 and 451
8 and 10
429 and 480

Rapeseed
cold pressed
12
213 " 30
397 " 39
611 " 61


refined
6
240 " 18
345 " 31
596 " 54

1) without three oils with supplementary (-tocopherol

2) without the oil with supplementary (-tocopherol

particularly in the seed oil ones, a very high concentration of tocopherols was determined. In case of sunflower and saflor, the cold-pressed oils tended to higher concentrations of the tocopherols. In rapeseed oils smaller differences or no differences at all were between a lesser or larger processing. Concluding this, the olive oil had the lowest tocopherol concentration and the oils from linseed or rapeseed were characterized by specific patterns of tocopherols, whereas the processing effect on tocopherols does not seem so high.

[P18]
Redoxpotential als Maß des antioxidativen Status bei Lebens​mitteln am Beispiel der Milch

Matthes, H.-D., Pastuschenko, V., Heinrich, H. (Rostock)
[P19]
Influence of several ligands of the nuclear hormone receptor superfamily on mice endochondral and desmal osteogenesis in vitro

Rühl R., Mertens Petra, Baumgrass Ria and Zimmermann B.

(RR) Institut für Ernährungswissenschaft der Universität Potsdam, Arthur Scheunert Allee 114-116, D-14558 Bergholz-Rehbrücke, (PM, BZ) Institut für Klinische Pharmakologie und Toxikologie der Freien Universiät Berlin, Garystr.5, D-14195 Berlin, (RB) Max Planck Institut für Enzymologie der Proteinfaltung, Weinbergweg 22, D-06120 Halle.

Chondrogenesis and osteogenesis are basic processes in the development of bones. Several substances like all-trans retinoic acid (ATRA), 1,25-dihydroxy vitamin D3 (1,25D3) and triiodothyronin (T3) play important roles in the regulation of these processes. These substances are known as endogenous ligands of nuclear receptors of the nuclear receptor hormone superfamily, for example the retinoic acid receptor (RAR), vitamin D receptor (VDR) and the thyroid hormone receptor (TR), which need the retinoid-X-receptor (RXR) as a heterodimer binding partner to bind to DNA and alter transactivation of several resposive genes.

In our in vitro models for desmal and endochondral osteogenesis the effects of these substances was tested alone or in combination. As parameters for differentiation we used calcium mineralisation, alkaline phosphatase (ALP) activity and osteocalcin content. Mesenchyme cells from mouse extremities of gestational day 12 (for the enchonral osteogenesis in vitro system) and osteoblasts from mouse calvaria of gestational day 18 (for the desmal osteogenesis in vitro system) were cultivated and treated with either ATRA (10-8 M), 1,25D3 (10-10 M) or T3 (10-8 M) alone or in combination with each other. It has been shown that the induced effects of the three hormones are different in endochondral and desmal ossification in vitro in mice. 

Thyroid hormone (T3) (10-8 M) drastically potentiates mineralisation and ALP activity in endochondral osteogenesis, 1,25D3 (10-10 M) and ATRA (10-8 M) coadministered did not significantly change these alterations. 1,25D3 alone slightly reduced mineralisation and slightly enhanced ALP activity, whereas ATRA alone slightly enhances both mineralisation and ALP activity. 

In the desmal osteogenesis in vitro in mice T3 enhances ALP activity and mineralization. ATRA and 1,25D3 inhibit mineralisation and ALP activity as well as osteocalcin content. Osteocalcin content was slightly enhanced by 1,25D3. These experiments show the important influence of thyroid hormone in endochondrale and desmal osteogenesis without or with reductive effects of 1,25D3 or ATRA on ALP activity and mineralization. It seems that fetal calf serum (FCS) also posseses these enhancing effects comparable to T3 possibly by containing considerable amounts of this hormone.

[P20]
INFLUENCE OF A 100-KM-RUN ON PLASMA LEVELS AND FUNCTIONAL STA-TUS PARAMETERS OF VITAMINS E, B1, B2, and C

Frank, T., Makowski, B., Kühl, M., Kießling, G., Bitsch, R., Jahreis, G.1, Hübscher, J.2 

1 Friedrich-Schiller-University of Jena, Institute of Nutrition, Dornburger Str 24-29, D-07743 Jena, Germany

2 Friedrich-Schiller-University of Jena, Institute of Sports Science, Seidelstrasse 20, D-07749 Jena, Germany

Background: Extensive aerobic exercise is accompanied with high demands on metabolism and the accompanied interruption of homeostasis may hamper the successful participation and completion of corresponding events. Therefore, the Institute of Sports Science has been advising systematical long-distance running ("GutsMuths-Gedenklauf") by extensive medical and psychological examinations since 1975. Objective: Testing the influence of a long-distance run on plasma levels of tocopherol, thiamin, riboflavin, ascorbic acid and functional status parameters of thiamin and riboflavin. Setting: World record trial of 105 healthy subjects running 100 km in 14.25 h (7 km·h-1) as a group in Thuringia/Germany. Participants: 60 healthy subjects (55 male, 5 female, age 26-65 y, BMI 19.3-27.0 kg·m-2, VO2max 39.4 ± 6.5 ml·min-1·kg-1) were included in examinations and venipuncture at 3 different times: prior to start, after finish, and 6 hours after finish. Main outcome measures: HPLC-analyses, erythrocyte transketolase activity (ETKA), and glutathione reductase activity (EGRA) with activation coefficients (ETK and/or EGR); statistical analysis by 2-way ANOVA using the GLM procedure for testing period effects for normally distributed data, else nonparametric Friedman-ANOVA; post-hoc comparison by pairwise Wilcoxon tests; Pearson correlation coefficients.

Results: The main findings are summarized below (mean ± SD).


Prior to start
After finish
6 hrs. after finish
N
F
df
p-value

Tocopherol [µmol/L]
40.6 ± 12.9
41.5 ± 9.9
38.4 ± 8.0
41
2.9
2
0.061

Thiamin [nmol/L]
16.2 ± 8.8a
23.1 ± 9.4b
22.8 ± 8.3b
42
17.3 (Χ ²)
2
0.000

Riboflavin [nmol/L]
69.6 ± 18.9a
92.1 ± 32.3b
91.9 ± 48.2b
38
5.2
2
0.008

Ascorbic acid [µmol/L]
77.8 ± 30.0a,b
84.5 ± 20.8b
77.1 ± 28.0a
41
7.6 (Χ ²)
2
0.022

ETKA [µkat/L]
3.58 ± 0.66a
4.82 ± 1.45b
4.35 ± 0.76b
42
14.8
2
0.000

ETK-AC
1.08 ± 0.07
1.05 ± 0.07
1.05 ± 0.06
42
2.1
2
0.128

EGRA [µkat/L]
15.0 ± 3.9
16.6 ± 3.4
16.1 ± 3.4
42
3.1
2
0.05

EGR-AC
1.25 ± 0.12a
1.17 ± 0.1b
1.16 ± 0.11b
42
5.4
2
0.006

Conclusion: Almost all participants showed an optimal supply state of all measured vitamins which did not deteriorate in the course of the study. We suggest that a balanced pre-competition diet as well as the right catering during the competition prevent vitamin losses and won’t limit therefore the successful participation in long-distance runs.
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Influence of endurance exercise of cyclists on the antioxidative system and blood lipids

Jacobi, Tatjana, Schubert, R. 

Friedrich Schiller University, Faculty for Biology and Pharmaceutics, Institute of Nutrition, Dornburger Strasse 24, D-07743 Jena, Germany

The energy and nutrient consumption of eight male cyclists (70.7 kg BM, 22.4 BMI) and six male non-trained control-probands (80.6 kg KG, 25.0 BMI) were determined by 7-d dietary records. The athletes realized a 4.5-hour endurance exercise over a 135 km distance. Before and immediately after the training blood samples were taken. The concentration of selected parameters like antioxidative capacity, iron status, and lipid metabolism were determined. From the 6 control probands without exercise, only one blood sample was collected. The concentration of the non-enzymatic antioxidants (except for beta-carotene) was partially significantly higher in athletes than in untrained volunteers (retinol, tocopherol as well as serum selenium p<0.05). The enzymatic antioxidants glutathione peroxidase and erythrozyte activity coefficient of glutathione reductase were also higher in athletes but the superoxid dismutase was lower than in untrained controls. The serum concentrations of iron, ferritin, TC, LDL- and HDL cholesterol were higher in athletes than in the untrained probands. 

During the endurance exercise the serum concentration of vitamins A, C*, E* and beta-carotene increased. In contrast, the concentrations of selenium and glutathion* decreased (* p<0.05). After exercise, all enzymatic antioxidants as well as the concentration of malonic dialdehyde increased (in most cases p<0.05). The iron parameters remained uninfluenced. The exercise tendentially increased the concentration of the cholesterol fractions and lowered the triglycerides of the serum (p>0.05).

From the nutrient supply and from the blood parameters could be concluded that the athletes have a sufficient antioxidative protection. The antioxidative system will be “activated” under endurance exercise.
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Tocopherol content, oxidative stability and fatty acid composition of egg yolk influenced by dietary -tocopherol

Gebert, S., Aeschbacher, Karin, Messikommer, Ruth and Wenk, C.

Institute of Animal Sciences, Nutrition Biology, Swiss Federal Institute of Technology Zurich, 8092 Zurich, Switzerland

A study was conducted to determine the effect of dietary -tocopherol supplementation (0.0, 7.5, 15.0, 30.0, 60.0 and 120 mg/kg feed) on tocopherols, thiobarbituric acid reactive substances (TBARS) values and fatty acid composition of egg yolk. The feed was based on wheat and corn and added with 3 % fish oil increasing the -3 fatty acid content. A total of 36 laying hens (Warren Isabrown) were distributed at an age of 27 weeks to six treatment groups (6 birds per treatment, housed individually). After 20 days of adaption to the experimental diet, the eggs were collected for 18 days. They were kept in a temperature controlled room at 4°C until the analytical procedure was performed. 

The mean tocopherol concentrations in egg yolk were strongly influenced by dietary tocopherol levels. The analysed -tocopherol content of egg yolk from hens fed diets with 0.0, 7.5, 15.0, 30.0, 60.0 and 120 mg supplemental -tocopherol acetate per kg feed was 27, 40, 60, 84, 141 and 225 g per g (p ( 0.001), respectively. No differences could be observed in egg yolk - and -tocopherols concentrations, whereas -tocopherol content of egg yolk was decreased (p ( 0.01) with increasing dietary -tocopherol acetate. TBARS (mg malondialdehyde (MDA) per kg) values, as one parameter to describe the oxidative stability of egg yolk, were influenced by the supplementation of -tocopherol acetate to the feed (p ( 0.05). The values were increased at 225 g and decreased at 84 g per g yolk (2.4 mg MDA and 1.6 mg MDA per kg yolk fat). The fatty acid composition of egg yolk lipids reflected the feeding conditions and particularly the enriched -3 fatty acid content of the diets. The mean percentage of saturated, mono- and polyunsaturated lipids in egg yolk was 33.5, 48.6 and 17.9 %, respectively. The long-chain C22:6 -3 fatty acid amounted to 3.6 % of egg yolk total lipids. However, dietary -tocopherol did not change the fatty acid profile and cholesterol content of egg yolk lipids.
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Effect of high vitamin E dosage on the concentration of various lipid soluble substances in the organism of laying hens

Sünder, Angela1) and G. Flachowsky2)
1) Friedrich-Schiller-University, Faculty of Biology and Pharmaceutics, Institute of Nutritional Science, Dornburger Str. 25, D-07743 Jena

2) Federal Agricultural Research Centre (FAL) , Institute of Animal Nutrition, Bundesallee 50, D-38116 Braunschweig

It could be demonstrated in different investigations that the lipophile vitamins interact with each other. The authors described their observations for example as a vitamin A sparing effect of vitamin E. Furthermore there are also reports about interactions between vitamin D3 and an increased ingestion of vitamin E. The authors found a reduced utilization of cholecalciferol and calcification of the tibia as well as smaller amounts of Ca and P in the bone. The following experiment should demonstrate the influence of excess vitamin E over a long period on some lipophile substances by laying hens. In the feeding experiment 5 groups of 9 laying hen chicks were fed a basal diet with the following supplements of -tocopheryl acetate: 0, 100, 1.000, 10.000 and 20.000 mg/kg feed for 210 days. The eggs of the laying hens were collected on a random basis to investigate the content of vitamin A and E as well as of carotinoides and the intensity of egg yolk colour. After slaughtering it was measured the concentration of retinol in the plasma and some organs as well as the bone fragility and Ca- and P-concentration of the tibia as a measure of vitamin D3 activity. The retinol concentration of plasma was not affected. But in egg yolk and some organs there were found some differences. The concentration of carotinoides in the egg yolk was affected by excess vitamin E intake too as well as the intensity of egg yolk colour. Ca- and P-concentration of the tibia were not affected by high vitamin E dosage (Tab. 1).

Table 1:  Influence of different concentrations of vitamin E in the diet of laying hens on vitamin A content in selected matrices, carotinoides of egg yolk and some parameters of the tibia


Vitamin E supplementation [mg/kg diet]


0
100
1.000
10.000
20.000

Vitamin-A-concentration

Plasma [µg/dl]

Lung [µg/100g]

Liver [µg/100g]

Egg yolk [µg/100g]
119

5,2a
210a
606a
116

7,9ab
400a
580ab
117

9,3ab
3.425b
446bc
117

9,7ab
2.063c
395c
118

10,9b
1.243d
337c

Carotinoides of egg yolk

Zeaxanthine [µg/g FS]

Canthaxanthine [µg/g FS]
3,32a
6,54a
3,40a
6,58a
3,14a
5,52b
1,79b
2,58c
1,38c
1,77d

Parameters of the tibia

Bone breakage [N]

Ca-content [%T]

P-content [%T]
109

40,2

17,6
n.d.

n.d.

n.d.
111

39,0

16,9
n.d.

n.d.

n.d.
117

42,8

18,3

a,b,c,d significant letters in one line show significant differences between the groups (p < 0.05)
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EFFECTS OF CHOICE FEEDING IN SELENIUM DEFICIENT LAYING HENS: FOOD CHOICE, LAYING PERFORMANCE, SELENIUM AND VITAMIN-E STATUS 

Zuberbuehler, Christine, Messikommer, Ruth, and Wenk, C.

Institute of Animal Sciences, Nutrition Biology, Swiss Federal Institute of Technology, Zürich, Switzerland

Inadequate selenium (Se) supply is known to cause severe deficiency symptoms in many animal species. In low Se regions farm animal diets must be supplemented with Se to ensure health and productivity of the animals. 

The aim of this study was to investigate, whether or not Se-deficient laying hens have a specific appetite for Se and are thereby urged to reduce their Se-deficit. In other words, would Se-deficient hens compared with non-deficient ones choose a diet with more Se when offered a choice of two feeds with different Se content. Furthermore, the effects of the chosen diet upon laying performance, egg weight, body weight, and the blood levels of selenium and vitamin E were examined. 56 young laying hens were adapted for six weeks to normal-Se feed (~ 200 ppb Se). Afterwards, during a nine weeks depletion phase half of the animals were fed a low-Se feed (~ 70 ppb Se) whereas the other half continued to receive normal-Se feed. During the following six weeks of choice feeding both groups were divided into three groups, each of which was offered two feeds simultaneously. These were either normal-Se and low-Se, or normal-Se and high-Se (~ 1500 ppb Se), or low-Se and high-Se. 

No significant differences between groups were observed during the depletion phase in any parameter except in serum Se, which significantly decreased in the low-Se group confirming a gradual Se depletion. Hens, which were fed low-Se feed during the depletion phase showed a significant preference for high-Se feed over low-Se feed during the first three weeks of choice feeding. This preference was reflected in a significantly higher serum Se level. Non of the other parameters was significantly altered by the choosen diet. Our results suggest that differences of more than 1300 ppb Se were large enough for Se-deficient hens to discern the feeds clearly. We conclude that Se-deficient laying hens would possibly reduce their Se-deficit if they have a choice.
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Text-based Nutritional Program to Improve Vitamin and Mineral Supply for Athletes

Meier, J. (1) and Hamm, M. (2)
 (1)Fachhochschule Neubrandenburg University of Applied Sciences, Fachbereich Technologie, Brodaerstr. 2, 17033 Neubrandenburg and (2)Fachhochschule Hamburg University of Applied Sciences, Fachbereich Ökotrophologie, Lohbruegger Kirchstr. 65, 21033 Hamburg

Introduction: It is an undisputed fact that the performance potential of athletes is dependent to a large extent on the quality of their nutrition. As athletes are currently confronted with a large number of often conflicting dietary suggestions, it seemed appropriate to create an unbiased source of information based on sound scientific principles. The basic principles of nutrition for the various sport disciplines were represented, along with practical suggestions for meal planning to ensure adequate supplies of vitamins and minerals.

Methods:  Based on many years of experience in the field of nutrition for athletes, frequently asked questions were collected and collated with solutions appropriate to the individual sport discipline. These were then compiled in a computerized program ("Nutritional-Chek" “Ernaehrungs-Check”).

Results: After entering biographical data such as sex, height, weight (present and desired), and answering a series of questions pertaining to eating habits and preferred sport, the athletes receive an individualized information packet (6 - 8 pages). This contains comments on body weight and eating habits, and suggests model meal plans in the form of a series of interchangeable modules consisting of balanced nutritional components. This module system forms the basis of daily meal planning and evaluation. Elements of the menus are selected to ensure optimal vitamin and mineral supply.

Conclusions:  " Nutritional-Chek" is a computerized means of providing up-to-date and unbiased nutritional information for athletes, thus simplifying the task of nutritional specialists and giving them more time to advise their clients individually.

[P26]

VITAMIN AND ANTIOXIDANT STATUS DURING HORMONAL CONTRAZEPTION

Klinger, G.1, Börner, A.2, Gräser, Th.4, Hüller, M.2, Klinger, Gisela3, Schubert, K.2, Winnefeld, K.2
Friedrich Schiller University Clinical Centre, (1) Department of Obstetrics and Gynecology, (2) Department of Clinical Chemistry and Laboratory Diagnostics, (3) Out-patient Department of Conservative Dentistry, (4) Jenapharm GmbH & Co. KG, Jena

The history of hormonal contraceptives is reflected in a very differentiated way in the spectrum of their partial effects, both qualitatively and quantitatively. Therefore newly developed progestin components require mutual assessment. Due to their different structures, studies of desogestrel an dienogest appeared to be useful. The aim was to test synthetic sex steroids for their potential short-term effects on the vitamin and antioxidant status.

In 31 young women (aged 20 – 32 years) on hormonal contraceptives for 3 weeks, biochemical parameters were determined before medication and on days 14 – 21. 

Preparation A (n = 16) ethinylestradiol 0.02 mg, dienogest 0.15 mg

Preparation B (n = 15) ethinylestradiol 0.03 mg, dienogest 2.0 mg.

The study parameters include those below: 

Serum: Cu, Zn, flame atomic absorption; Se, hydride generation, atomic absorption spectroscopy; malonic acid dialdehyde (MDA), thiobarbituric acid method after Yagi glutathione peroxidase NADPH consumption reaction after Paglia and Valentin; vitamin A, vitamin E (HPLC method), folic acid, vitamin B 12 (chemiluminescence method)

Saliva: Na, K, Ca, flame-photometric method, Mg, Zn, atomic absorption spectroscopy 

Outcome:

An increase in serum copper takes effect estrogen-dependently. There is an increase in the serum levels of vitamins A and E, while there is a decrease in vitamin B 12. A steroid-involved increase is also evident for glutathione peroxidase as an initial effect. Among the saliva parameters, only sodium shows a significant increase during the study period. No substantial difference can be detected between preparations A and B as to their influence. Gradual variations can, however, be recorded mutually. 
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VITAMINS AND STATE OF ANTIOXIDANTS OF WOMEN IN THE PRE-  AND POSTMENOPAUSE

Schubert, K.1, Bellstedt, K.1, Gabler, Anita2, Jäger, Renate2, Kasch, Roswitha2, Winnefeld, K.1, Klinger, G. 2 

Clinical Centre, Jena 1 Institute of Clinical Chemistry and Laboratory Diagnostics, 2 Department of Obstetrics and Gynaecology, D-07740 Jena

An exact detection of risk markers for the development of atherosclerotic diseases is a prerequisite for the reduction of causes for cardiovascular diseases. Perimeno- pausal women have significantly got less cardiovascular diseases. The postmeno-pausal increase of heart diseases is apparently caused by hormonal changes. Therefore, we wanted to find out if the detection was changed significantly of the vitamines and antioxidants by the transition from the pre- to the postmenopause. 

We studied  changes of biological parameters in serum and in plasma [in two groups of 213 women]: group 1 (premenopausal): n=56 (E2>100 pmol/l, FSH< 30 IU/l) and group 2 (postmenopausal): n=157 (E2<100 pmol/l, FSH>30 IU/l), body-mass-index (BMI), cholesterol (Chol), triacylglyceride (Tg), HDL-cholesterol (HDL), LDL-cholesterol (LDL), apolipoproteins A1, B, E, follicle stimulating hormone (FSH), estradiol (E2), selenium, copper, iron, vitamins A,C,E, homocystein, TBARS and glutathione peroxide as well as fibrinogen and fibronectin.

Results:

1. The levels of cholesterol, Tg, LDL, LDL/HDL, Chol/HDL, FSH, ApoE, fibrinogen, fibronectin and homocystein increase significantly postmenopausal.

2. A significant decrease was found for the levels of E2 and iron.

3. Postmenopausal Vitamin E tends to an increase.

4. All other studied parameters did not show significant changes.

5. There are no signs that oxidation stress increases in both groups.

The registration of postmenopausal data on the base of an exact level of estradiol and FSH indicates that a lot of risk factors are changed as a function of the E2 level. 

We propose that all biochemical measured data of postmenopausal women are analyzed as a function of the E2 level in the future.
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ANTIOXIDANTS, ELECTROLYTES AND TRACE-ELEMENTS IN PERSONS WITH AND WITHOUT PERIODONTITIS

Klinger, Gisela, Polke, D. and Winnefeld, K. 

Friedrich-Schiller-Universität Jena, Zentrum für Zahn-, Mund- und Kieferheilkunde, Poliklinik für Konservierende Zahnheilkunde, Institut für Klinische Chemie und Laboratoriumsdiagnostik, Bachstraße 18, 07740 Jena

Saliva is of great importance for healthy teeth and healthy mucosa of the mouth. Oral health on the other hand is necessary for an undisturbed chewing and swallo-wing. Correlation between saliva and periodontitis should be researched. Saliva from 87 Persons, 39 healthy (24 female, 15 male) and 48 with periodontitis (27 male, 21 female) was collected. In whole saliva and saliva from gl. parotis (resting saliva and stimulated saliva), Glutathione peroxidase determined at the method mod. by Paglia, Malondialdehyd by method of Yagi. Na, K and Ca were determined by flamephoto-metry, Mg, Cu, Zn and Mn by atomabsorptionsspectroscopy.

Results: In patients with periodontitis, concentration of Na, Mg and Zn was significantly higher as in whole saliva and as in parotid saliva. Only copper was significant reduced in parotid saliva. Ca and K showed no differences between healthy probands and patients with periodontitis. 

In the three different arts of saliva malondialdehyd and glutathione peroxidase were significantly higher in patients with periodontitis.


Whole saliva healthy periodont.
Par. resting saliva

healthy periodont.
Par. stim. saliva

healthy periodont.

Glutathione perox. (U/l)
22,4 *** 41,2
20,0   ***   34,5
19,7   ***   30,8

Malondialdehyd ((mol/l)
0,1 ***   0,3
0,1   ***     0,3
0,1   ***     0,3

Glutathione peroxidase is significantly positive correlated with age in whole and the parotid saliva (whole saliva: 20 - 29 years: 25,7 U/l, 30 - 39 years: 36,9 U/l). Further research should clear up adequate therapy being able to normalize the increased values of antioxidants.

Saliva can be used as a representative medium for status of antioxidants in mouth.
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INFLUENCE OF SOILS CONTAMINATED WITH HEAVY METAL ON CONTENTS OF CAROTINOIDS AND PHENOLS AND ON ANTIOXIDATIVE ACTIVITY IN LYCOPERSICON ESCULENTUM L.

Schicketanz, Antje; Müller, Annette; Machelett, B.; Bergmann, H.; Böhm, V.; Bitsch, R. 

Friedrich Schiller University, Institute of nutrition, Dornburger Str. 25, D-07743 Jena
Heavy metals in the soil can influence the quality of plant foods in two different ways. On the one hand these pollutants can be enriched by direct uptake, on the other hand they can influence the secondary metabolism of plants and, thus, change the content of secondary metabolites. Within the scope of this study the effect of  heavy metals on products of the secondary metabolism of tomato plants (carotinoids, phenols, antioxidative activity) was investigated.

For this purpose tomatoes of the species “Rotkäppchen” were cultivated in a small plot trial on different contaminated soils, which originated from different industrial regions of Germany, some of which have a significantly increased heavy metal content according to the legally permitted limit values. In some cases, the limit values were exceeded by more than 300 percent. Heavy metal determination of the soils was performed after aqua regia extraction and of the leaves after dry ashing by atomic absorption spectroscopy (AAS). The contents of carotinoids (HPLC) and phenols (Folin-Ciocalteu-test) in the fruits as well as the antioxidative activity (TEAC-test) were investigated. For this purpose, the tomatoes were dry frozen (-40 °C). The impact of the heavy metal content of the soils on the status of heavy metals and secondary metabolism of the plants was determined by regression analysis.

A high heavy metal content in the soil resulted in a high heavy metal content in the tomato leaves, especially for the elements Cd, Cu and Zn. For these elements the regression functions are significant with an error probability of p<0.001. Significant effects of the heavy metals on the secondary metabolites, were, however, not identified. Exceptions were Mn and Ni, which caused increased contents of total carotinoids and phenols. 
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simple and rapid determination of anthocyanins in urine and faeces of wistar rats

Netzel, M.1, G. Strass1, I. Bitsch1 and R. Bitsch2
1 Institute of Nutritional Science, Justus-Liebig-University Giessen, Wilhelmstrasse 20, 35392 Giessen, Germany

2 Institute of Nutritional Sciences, Friedrich-Schiller-University Jena, Dornburger Str. 29, 07743 Jena, Germany

Anthocyanins belong to the widespread group of plant flavonoids. The antiatherosclerotic, anticarcinogenic and antiinflammatoric properties of these plant components revealed during the past decade, have been suggested to be based on their antioxidative activity. A rich source of this natural pigments are blackcurrants, containing high amounts of delphinidin-3-glucoside, delphinidine-3-rutinoside, cyanidine-3-glucoside and cyanidine-3-rutinoside. The aim of the present study was to develop a sensitive high-performance liquid chromatography (HPLC) method, including a simple and rapid sample preparation, for the determination of blackcurrant anthocyanins in urine and faeces. The study was performed with 3 male wistar rats, which were fed a diluted blackcurrant-concentrate and a anthocyanin-free standard diet for 8 days. Urine was mixed with formic acid and evaporated by use of a rotary evaporator to a volume of 0.1 ml under vacuum, always keeping the water-bath temperature at 50°C. The evaporated samples were diluted with HPLC mobile phase (0.5 ml) before HPLC analysis and centrifuged at 14000 rpm for 10 minutes. Faeces was mixed with formic acid, homogenised with a Teflon-glass homogenizer and centrifuged at 20000 rpm (5°C) for 30 minutes. The supernatants were treated in the same way as described for the urine samples. The anthocyanins were separated with a reversed-phase C18 column by isocratic elution using a mixture of water, formic acid and acetonitrile (81:10:9 v/v/v) as mobile phase. Detection was carried out at 520 nm. The delphinidine respectively cyanidine glycosides, being the most important anthocyanins in blackcurrants, could be determined in remarkable amounts in urine (2.6 ( 0.9 µg) and faeces (45.4 ( 23.7 µg) of the rats after ingestion of blackcurrant concentrate. To our knowledge, this is the first HPLC method described for routine analysis of delphinidine respectively cyanidine glycosides in urine and faeces.
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Effect of storage time on anthocyanin content in black-currant juice and beverages containing blackcurrant juice concentrate

Strass, Gabriele 1, M. Netzel1, B. Kesenheimer1, I. Bitsch1 and R. Bitsch2
1 Institute of Nutritional Science, Justus-Liebig-University Giessen, Wilhelmstrasse 20, 35392 Giessen, Germany; 2 Institute of Nutritional Sciences, Friedrich-Schiller-University Jena, Dornburger Str. 29, 07743 Jena, Germany

Anthocyanins are responsible for the attractive colour of blackcurrant juice and they have been hypothesised as important antioxidants in vivo. The stability of anthocyanin pigments is influenced by many factors, as for instance oxygen, pH, temperature, light, metal ions, en​zymes and ascorbic acid; and may also be affected by actual anthocyanin concentration. Blackcurrant juice contains very high levels of delphinidin-3-glucoside (del-3-gluc), del​phinidine-3-rutinoside (del-3-rut), cyanidine-3-glucoside (cya-3-gluc) and cyanidine-3-ruti​noside (cya-3-rut). The aim of our study was to elucidate the effect of normal storage conditions (refrigerator, +4°C) on the stability of total anthocyanins and individual anthocya​nins in blackcurrant juice and beverages containing blackcurrant juice concentrate. The fol​lowing commercially produced beverages were used: b1 (blackcurrant drink, containing 30% blackcurrant juice); b2 (blackcurrant drink, containing 25% blackcurrant juice); b3 (black​currant drink, containing 33% blackcurrant juice); b4 (blackcurrant juice). The delphinidine and cyanidine glycosides were determined by HPLC (once a week over a period of 4 weeks). The obtained data are shown in the following table.

beverage
storage
anthocyanins (mg/l)



del-3-g
del-3-r
cya-3-g
cya-3-r
A(

b1
t0
t4
1.07

0.11
0.30

0.13
n.d.

n.d.
0.56

0.21
1.93

0.45

b2
t0
t4
12.6

6.5
24.3

15.8
4.6

2.0
19.2

11.9
60.7

36.2

b3
t0
t4
35.9

22.9
55.1

37.6
11.5

8.7
38.1

26.8
140.6

96.0

b4
t0
t4
299.3

275.8
756.2

745.3
106.2

98.6
591.8

561.1
1753.5

1680.8

t0: beginning; t4: after 4 weeks; n.d.: not detectable; A(: del-3-g+del-3-r+cya-3-g+cya-3-r

The highest stability of the investigated anthocyanins in blackcurrant juice (b4) in compari​son to the other blackcurrant drinks (b1-b3) indicates an efficient protection possibly by other components of this special juice. Further investigations on storage conditions affecting bio​active anthocyanins are in preparation.
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ANTIOXIDANT PROPERTY OF GALETIN FROM THE PLANT SPECIES PICRIS ECHOIDES
Milovanovic, Mirjana1, Ksenija Picuric-Jovanovic1 and Zarko Vrbaski2

1Faculty of Agriculture, Department of Food Technology and Biochemistry, University of Belgrade, Nemanjina 6, 11 081 – Zemun, Belgrade and 2 Faculty of Natural Science, University of Novi Sad, Yugoslavia

The addition of antioxidants to foods is one of the most effective means of retarding lipid oxidation. The safety of synthetic antioxidants, however, has been concern and has stimulated evaluation of the effectiveness of naturally accruing compounds, or extracts with antioxidative properties. Picris echoides (family Asteraceae, tribe Lactuceae) is a small herb, whish is widely distributed in central European region. As far as traditional medicine is concerned, alcoholic extracts of this origin has been used for the treatment of indigestion and against intestinal parasites, but not used in food technology.

The present study is concerned on the determination antioxidateve effects of aqueous etanolic (2:8 v.v.) end ethyl acetate extracts of the aerial parts of Picris echoides. Radical-scavening activity of extracts was analysed by Schaal oven test et 60oC using as substrate prime steam lard. The inhibitory effects of these extracts on the oxidation, in concentration of 0.02 and 0.05%, were compared with some commercial  antioxidants (tocopherole mixture and butylated hydroxyanisole). Aq. ethanolic extracts showed a low antioxidant activity in comparison with commercial antioxidants with induction period (IP) of 6 and 7 days.  On the contrary, the purified ethyl acetate extracts showed concentration dependent and strong antioxidant activity under the same experimental conditions, with IP 8 and 10 dddays.

Separation and identification of antioxidant components by thin-layer and column chromatographies and spectral analysis demonstrated that Galetin (4’,5,6,7-tetrahydroxy-flavone) appeared to bee the main flavonoid in this origine. Structure of Galetin was determined by IR 1H NMR, UV and mass spectroscopies. The Schaal oven test demonstrated that Galetin in concentration of 0.02%, has shown three fold better result on elongation of induction periode of lard than BHA, but some lower effect than tocopherol mixture under the conditions of the present study. . 

The presented data provide important information of this herb as a new source of lipid antioxidant. Based on this results, the Galetin suggested to be, in part, responsible for the antioxidant activity of ethyl acetate extracts of Picris echoides. This results suggested that extracts of this herb may serve as an antioxidant in processed foods. 
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Antioxidant capacity of different red wines and effects on the susceptibility of low-density lipoproteins to oxidation in vitro 
Henn, Th. and Stehle, P.

Department of Nutrition Science, University of Bonn, Endenicher Allee 11-13, D-53115 Bonn, 

Phone: + 49 228 733680, Fax: + 49 228 733217

Introduction: Red wines contain abundant antioxidant ingredients like flavonoids and polyphenols. Consuming such beverages may thus increase antioxidant levels in plasma or low-density lipoproteins (LDL) which can prevent oxidative stress. Aims of the present study are the determination of antioxidant capacities and total polyphenols of red wines from different origin and further to which extent the antioxidant potential and total polyphenols can be accounted for effects on the oxidizability of human LDL. 

Materials and Methods: For this study 70 red wines from Germany (7), France (28), Italy (18) and Spain (17)  were collected and analyzed. Total polyphenols were determined according to the Folin-Ciocalteu procedure (in gallic acid equivalents; GAE/L) and for  the total antioxidant capacity assessment, the TEAC-test (Trolox equivalent antioxdant capacity; mM/L) was used. LDL was isolated from human plasma by rapid ultracentrifugation. The red wine specific effect on the susceptibility of human LDL to oxidative modification (expressed as lag-time prolongation) was measured in the presence of copper after incubating  LDL with a wine aliquot.

Results: The total polyphenols of the studied red wines ranged from 771.5 to 3230.6 mg GAE/L. The highest contents were found in the French (1047.6‑3230.6) and Spanish red wines (1422.7‑2842.1), followed from the red wines of Italy (937.2‑2928.1). Lowest phenol contents were determined for the German red wines (771.5‑1987.3). The highest antioxidant capacity (TEAC-values) was found in red wines from France (7.0‑20.2) followed from Spanish (7.7‑21.4), Italian (7.7‑19.3) and German red wines (6.8‑16.6). Red wine addition to the pure LDL-fraction caused lag-time prolongations between 15 and 114 minutes. Highest lag-time prolongations were caused by French wines (22-114), followed by Spanish (22-68), Italian (19-68) and German wines (15-59 min). Related to the provenance, the occasionally selected wines showed only slight differences in the mean lag-time prolongation. There were strong significant correlations between total polyphenols and antioxidant capacity (r=0.69, p<0.01, n=68), total polyphenols and lag-time prolongation (r=0.79, p<0.01, n=70) and between TEAC and lag-time prolongation (r=0.63, p<0.01, n=70). Conclusion: All red wines showed antioxidant activity. The different phenol contents of the tested red wines could explain the different total antioxidant capacities and the broad range in which inhibition of the copper-catalysed oxidation of human low-density lipoproteins takes place. The high correlations of total polyphenols, TEAC and lag-time confirm the quantitative importance of phenolics as radical inhibitors in red wines. These findings show that the main protective effect could be related to the polyphenol content of the samples.
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Antioxidant capacity of different fruit juices and effects on the susceptibility of low-density lipoproteins to oxidation in vitro 
Henn, Th. and Stehle, P.

Department of Nutrition Science, University of Bonn, Endenicher Allee 11-13, D-53115 Bonn, Phone: + 49 228 733680, Fax: + 49 228 733217

Introduction: Fruit juices contain large amounts of antioxidant ingredients (e.g. vitamins or flavonoids). Consuming such beverages may thus increase antioxidant levels in plasma or low-density lipoproteins (LDL), which can prevent oxidative stress. Aims of the present study are the determination of antioxidant capacities and total polyphenols of different fruit juices and further to which extent the antioxidant potential and total polyphenols can be accounted for effects on the oxidizability of human LDL. 

Materials and Methods: For this study 23 commercial fruit juices  were collected and analyzed (3 black currant juices (nectars, bcj), 3 red grape juices (rgj), 2 multi‑vitamin juices (mvj), 2 grapefruit juices (gj), 4 orange juices (oj), 4 ACE-juices (acej) and 5 apple juices (aj)). Total polyphenols were determined according to the Folin-Ciocalteu procedure (in gallic acid equivalents; GAE/L) and for  the total antioxidant capacity assessment, the TEAC-test (Trolox equivalent antioxdant capacity; mM/L) was used. LDL was isolated from human plasma by rapid ultracentrifugation. The fruit juice specific effect on the susceptibility of human LDL to oxidative modification (expressed as lag-time prolongation) was measured in the presence of copper after incubating  LDL with a fruit juice aliquot.
Results: The beverages showed varying polyphenol contents (bcj: 1159.3‑1762.5 mg GAE/L, rgj: 939.1-1259.4 mg GAE/L, oj: 725.6-792.2 mg GAE/L, gj: 788.4-883.8 mg GAE/L, mvj: 661.4-806.7 mg GAE/L, aj: 329.0‑539.0 mg GAE/L,  acej: 98.0‑611.2 mg GAE/L). The TEAC-values  of the juices (aj: 1.2‑2.2, acej: 1.1‑1.8, oj: 1.8‑3.9, mvj: 2.7‑3.8, rgj: 3.4‑6.1 and bcj: 8.1‑11.2) were as different as the total polyphenols. The lag-time prolongation (minutes) caused by juice additon was between 11 and 125 minutes (bcj: 86-116, rgj: 72-125, mvj: 48-52, gj: 44, oj: 29-40,aj: 33-55 and acej: 11-31). There were strong significant correlations between total polyphenols and antioxidant capacity (r=0,88, p<0,01, n=23), between lag-time prolongation and total polyphenols (r=0.84, p<0.01, n=23) and lag-time prolongation and antioxidant capacity (r=0.84, p<0.01, n=23) respectively.

Conclusion: Fruit juices showed varying antioxidant capacities. This could partly be explained by their different polyphenolic content. All fruit juices reduce in vitro the susceptibility of human low-density lipoproteins to copper catalysed oxidation. The extend is related to the total polyphenol content. The high correlations of total polyphenols, TEAC and lag-time prolongation confirm the quantitative importance of phenolics as radical inhibitors also in fruit juices.
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ANTIOXIDATIVE EFFECT OF ACORN EXTRACTS

Rakic, S., B. Miljkovic, R. Kuc, Z. Vrbaski

Faculty of Science, Institute of Chemistry, D. Obradovica 3, 21000 Novi Sad, Yugoslavia

The antioxidative effect of acorn extracts (QUERCUS ROBUR and QUERCUS CERRIS) on the slowering of oils and fats oxidation was investigated. The bases for extract preparation was acorn kernel, both in native state and after heat treatment (dry roasting for 10 min at about 200°C).

Ethanol e.g. sunflower oil were used as solvents. The antioxidative effect of oil extract is lower compared to the ethanol one. The antioxidative effect of extracts was determined at 60°C (determination of peroxide value change in time) and 100°C (Rancimat apparatus). The following substrats were used: lard (wet rendered), methyl ester obtained from lard and sunflower oil (treated with active carbon in hexane). The antioxidative effect is presented in the table:

Table 1:
Antioxidative effect of ethanol extract obtained from native acorn (sample N) and heat treated acorn (sample T) (substrats were methyl ester and lard)

Sample
Days at 60°C


1
5
10
17
21
25

Methyl ester (K)
103






K + 0.04% T
1.3


8.6
17.0


K + 0.04% N
1.3
2.2

37.0



Lard







Lard + 0.04% N
0.8
1.3
1.98
21.0



Lard + 0.04% T
0.8
0.8
0.8
5.6

10.0
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ANTIOXIDANT ACTIVITY OF Cichorium intybus ETHANOLIC EXTRACT
Vranac, Ksenija1, Mirjana Budincevic1, Z. Vrbaski2
1Faculty of Agriculture, 2Institute of Chemistry, D. Obradovica 3, 21000 Novi Sad, Yugoslavia

Ethanolic extracts of Cichorium intybus L. (var. foliosum Hegi, namely, Rosa di Verona a pala - headed, and Rosa di Treviso leaf) were found to posses antioxidant activity. The antioxidant activity of each extract tested was based on its ability to prevent peroxide formation in prime steam lard. Ethanolic extract of Rosa di Verona a pala presented concentration-dependent antioxidant as determinated by the Schaal-Oven test in prime steam lard at 60°C. Citric acid/ethanolic extract had no synergistic effect.
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EFFECT OF ADDITIVES ON QUALITY OF FRYING OIL

Pap, Jasmina, Etelka Dimić, N. Ribic, Z. Vrbaski

Faculty of Science, Institute of Chemistry, D. Obradovica 3, 21000 Novi Sad, Yugoslavia

Peanut kernel was fried in refined and deodorised sunflower oil in laboratory conditions. The frying was performed 2 l of oil in the commercial frier at 165°C. Total frying time was 30 hours (3 x 10 hrs, every time the oil was cooled and kept in refrigerator). Peanut kernel samples were kept at 105°C for 15 min before frying, the hull was removed manually. The moisture content of the kernel was 0,11% (before frying).

Commercial antioxidants were added to the oil (on the bases of rosemaryextract "R" and mixtures of BHT and BHA "B"). Change of FFA content, viscosity and iodine number of oil were investigated as well as the sensory characteristics of fried peanut during storage at 60°C. The oil used for frying was added to lard with the aim of investigation of its effect on oxidative stability of lard (20% of fried oil + 80% of lard).

Expressed prooxidative effect was stated when 20% of fried oil (after 30 hrs of frying) was added to lard (investigations performed at 60°C). This prooxidative effect is less expressed when mixture of BHT + BHA was used compared to antioxidant on bases of  rosemary extract (using concentrations recommended by the producers). It seems that the measurement of prooxidative effect of used oil can be used for the comparison of effect of antioxidants for frying oils.
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Quality and nutritive value of mayonnai​se

Dimić, Etelka, J. Turkulov

University of Novi Sad, Faculty of Technology, Bulevar Cara Lazara 1, Yugoslavia

Mayonnaise has an important role in the nutrition as a high energetic food. Like other cold emulsified sauces, mayonnaise enhances the taste and other impressions such as color, freshness, melting texture etc. of salted dishes.

The paper reviews detailed analysis of different mayonnaise samples taken randomly from the market. The samples were evaluated on the bases of sensory characteristics: smell, taste, color and appearance. The chemical composition on the bases of oil, egg yolk, water and salt content was determined also.

Since the oil is the basic and most important component of this product, the fat phase of the samples was analyzed separately. The determination of fatty acid composition, -tocopherol content, oxidative state and stability enabled the evaluation of oil quality used for mayonnaise production.

The obtained results show that the quality of mayonnaise samples significantly differ, especially the quality of fat phase. Some samples were of excellent quality with high content of linoleic fatty acid (68%) and -tocopherol (79 mg/100g). However, in fat phase of some samples badly oxidative damage was evident (oxidative value > 25). It(s quite clear that the products of lipid oxidation are very harmful to health, but in mayonnaise they can be hidden by flavor.
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Nutritive value enhan​cing of edible nonrefined sunflower oil

Dimić, Etelka, J. Turkulov, Jasmina Pap

University of Novi Sad, Faculty of Technology, Bulevar Cara Lazara 1, Yugoslavia

With increasing consumer awareness of the importance of diet in relation to health, food industry intends to produce products which claim to contain more "health enhancing ingredients". The edible nonrefined oils have an outstanding role in the modern trends of healthy nutrition, as they can contain some different minor compounds (sterols, carotenes, vitamins, phosphatides etc.) which enhance the biological value of oil. 

The paper deals with the effect of hydrothermal treatment  on the flavor, quality, oxidative stability and nutritive value of cold pressed sunflower oil.

Investigations were carried out with two types of seed:

· linoleic type of seed (67% of linoleic fatty acid); stored 1 month and 1 year before pressing

· oleic type of seed (88% of oleic acid); stored 1 month before pressing.

Oil samples were obtained on laboratory screw press, under varying pretreatment conditions of material for pressing:

· pressing nondehulled seed without any pretreatment and

· pressing nondehulled and dehulled seed after hydrothermal treatment.
During hydrothermal treatment seed was heated in open wessel at 90o C for 15 min. with slow stirring and 20% of added water.

The obtained results showed that the lower hull content and mild hydrothermal treatment of material for pressing favor the obtaining of better quality edible oil (enriched with phosphatides) and good stability. The oleic type oil has an exceptionally high oxidative stability (Rancimat test at 100o C > 24 h). Flavor and quality of edible nonrefined oils are especially affected by seed age.
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Effects of etheric oil and Oil seed on PERFORMANCE of broiler chicks

Halle, Ingrid, Thomann, R. and Flachowsky, G. 

Institute of Animal Nutrition, Federal Agricultural Research Centre (FAL), 06193 Nauendorf/Merbitz, Germany

Etheric oils, oil seeds and herbal mixtures are counted as natural occurring substances among aroma and appetising materials. However, only limited information are available on etheric oils and oil seeds as supplements for broiler diets. The objective of these studies was to determine the effect of diets with supplemented etheric oil or oil seed on broiler performance. 

Day-old male broiler chicks (Lohmann) were kept in floor pens in two experiments. Eight (control) or seven (other groups) replicates of 15 chicks each were fed dietary treatments. Basal diet were formulated to contain either 0, 0.1 g, or 1.0 g etheric oil or 10 g, or 50 g oil seed (Black Caraways) per kg.  

At day 35 of age , all birds were individually weighed and feed intake was measured. Summarised results of the experiments are given in Table 1. The supplemented etheric oil and oil seed affected the feed intake and the body weight of broiler chicks. Feed intake was reduced by all supplemented groups and so body weight was reduced at day 35 of age. The feed conversation rate was improved by 3 to 7 percentage units when 0.1 g etheric oil or 10 g oil seed per kg feed were added.

Table 1: The influence of etheric oil and oil seed on the body weight (BW), feed intake (FI) and feed conservation rate (FCR) of male broilers (Means of two experiments)

Group
FI, kg
     BW, g         %
        FCR, g:g   %

Control

Etheric oil I, 0.1g/kg

Etheric oil I, 1.0 g/kg

Oil seed, 10 g/kg

Oil seed, 50 g/kg
2.23

2.05

2.04

2.06

2.17
     1491          100

     1423            95

     1385            93

     1476            99

     1464            98
         1.52        100

         1.48          97

         1.51          99

         1.42          93

         1.51          99
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POST WEANING FEEDING OF PIGLETS USING AN EXTRACT OF JERUSALEM ARTICHOKE

Beck, Margitta and Bolduan, G. 

Institute for Applied Agricultural Ecology, Justus-von-Liebig-Weg 8, 18051 Rostock

Current ban of in-feed antibiotics requires alternatives. Inulin contains fructose molecules joined by ( -1,2- glycosidic linkages, chain length ca. 30 molecules, molecular weight ca. 5000. Inulin cannot be digested enzymatically by the host, it passes into the colon with a specific, promoting action on lactogen microbes. Inulin is found in several fruits. In these rearing trials a syrup concentrate of Jerusalem artichoke, containing 50 % inulin, was used. Addition of the syrup to the complete starter was realised directly into the working mixer.

In six experiments in each case 60 weaner piglets with 8 kg LW in individual cages were reared over 4 weeks. 12 or 15 piglets /group. Feeding ad libitum.

Results: 

With only one starter mixture, containing 7 ml syrup/kg feed, gain was 96 % and feed conversion 98 % of control groups receiving antibiotics. Obviously  intake of inulin was too low in the postweaning period. With higher initial concentrations and a decreasing dosage animal performances were 11 % higher.

Control groups
Inulin groups

Supplement
ADG in g
FCR, kg/kg
ADG, g
FCR, kg/kg

Bacitracin

Salocin

Olaquindox

Bacitracin
385

421

427

513
1,99

1,75

1,87

1,60
423*

438*

434**

399*

527*
1,61

1,68

1,75

1,74

1,70

average
436
1,80
446
1,69

 * Weekly decreasing addition. Week 1 to 4= 25, 10, 5 and 0 ml/kg starter

 ** Gradual addition. Week 1 + 2= 15 ml/kg starter, week 3 + 4= no addition

Compared to the positive control groups with antibiotics the piglets answered with 2 % more gain and 6 % better conversion. 

For practical use molasses technique is recommended. An efficient prestarter should realize an initial intake - during 2 - 3 weeks postweaning - of at least 4 ml syrup or 2 g inulin per animal and day.
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Effects of different trypsin inhibitor activity in treated soybeans on chickens

Oumer, N. and F. Liebert 

Institut für Tierphysiologie und Tierernährung, Kellnerweg 6, D-37077 Göttingen

Based on earlier results (Liebert et al. 1995, 1996) special attention was paid to different treatment conditions of soybeans such as treatment time, supply of energy and different feed structure. Detailed treatment conditions for full fat soybeans are summarized in table 1. Remaining activities of trypsin inhibitor (TI) were A= 16%, B= 16%, C= 27%, D= 22%, E= 21%, F= 25%, G= 75%, H= 48% comparing to raw soybeans. A total of 36% of differently treated beans were included in experimental diets based on corn and wheat gluten.

Tab. 1 Treatments of soybeans

Grinding with Roller mill
Grinding with Hammer mill

A) Conditioning* (40 min.), 100 oC
E) Conditioning (10 min.), 100 oC

B) Conditioning* (40 min.), 100 oC, flaking
F) Conditioning (10 min.), 100 oC, Expander (20 kWh/t)

C) Conditioning (10 min.), 100 oC
G) Expander (20 kWh/t)

D) Conditioning (10 min.), 100 oC 
      Expander (20 kWh/t)
H) Expander ( 40 kWh/t) 

*) Hydrothermic treatment without pressure

In a growth trial (day 7 - 28) with male chickens (Cobb 500) the following data were examined: daily gain (DG), feed conversion ratio (FCR) and protein deposition (PD). Physiological protein value (PNu) and metabolizable energy (MEn) were determined by balance trial (day 15 - 20). The results are summarized in tab. 2.

Table 2. Summarized results of growth trial and balance trial


DG (g/d)
 FCR (g/g)
PD (g/d)
PNu (%)1)
MEn (MJ/kg)

A
48,2abc

1,55bcd
8,9ab
71,12a
(3,40
13,04c
(0,31

B
45,5bcd

1,52cd

8,3b


71,56a
(2,72
13,79a
(0,19

C
49,0ab

1,51cd

8,9ab


71,14a
(2,12
13,30abc
(0,33

D
46,8abcd

1,50d

8,7ab


71,95a
(3,45
13,27abc
(0,36

E
46,2bcd

1,56bcd

8,6ab


71,90a

(3,48
13,29abc

(0,34

F
44,4d

1,57bc

8,3ab


73,27a
(1,80
13,66ab
(0,12

G
37,9e

1,72a

6,7c


69,71a
(1,37
13,31abc
(0,28

H
45,2bcd
1,58b

8,0b
70,53a
(4,27
13,14bc
(0,40

Values in the same column with different superscripts differ significantly  (P(0,05) 

1) standardized N-intake 3500 mg/d/LWkg0,67 ,  PNu= (N-balance +N-maintenance requirement):N-intake

The results indicate, that only in the case of a high remaining TI-activity (G) growth data were clearly affected. Surprisingly PNu was lowered only numerical. Effects on MEn (B, F) could be due to an increased damage of cell structure by flaking and expander and following a better oil availability, but for further conclusions more detailed investigations are essential.

Literatur: Liebert, F., R.Köhler, R.Hartmann: Proc. Soc. Nutr. Physiol. 4 (1995) 61

               Liebert, F., R.Köhler, C.Wecke: J. Anim. Physiol. a. Anim. Nutr. 75 (1996) 192-199
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Effect of sorghum-tannins on digestibility of nutrients and content of metabolizable energy in broiler chickens rations

Castro, A.*, W. Hackl*, M. Gabel*, L. Marrero**, R. Llorente** and H. Steingaß***
* Institute for Ecologically-Compatible Animal Husbandry, University of Rostock Justus-von-Liebig-Weg 8, 18059 Rostock

** Universidad Central „Marta Abreu“ de Las Villas, Santa Clara, Kuba

***Institute for Animal Nutrition, University of Hohenheim

Tannins are water-soluble polyphenolic plant metabolites that have molecular weights of 500 or greater and are able to precipitate gelatin and other proteins from aqueous solutions. Sorghum tannins exhibit a wide variety of toxic effects if they are present in the diets of animals. Therefore the objective of this work was to compare the effects of sorghum-based diets with varying tannin content on digestibility of nutrients and metabolizable energy with broiler chickens. The result indicate clearly a negative effect of tannin on nutrient digestibility and metabolizable energy values. The metabolizable energie content of low-tannin concentration (0,50 % DM) was significantly different from high-tannin concentration (1,53 % DM).

Metabolizability of nutrients and content of metabolizable energy in broiler chickens  depending on tannin-content of the ration.



Tannin-

content 

of ration

 (% of DM)
Metabolizability (%)
Energy

MJMEN /kg DM


Organic

matter


Crude

protein


Ether

extract


N-free

extract




0,50 
73,45a
85,65a
72,96a
73,69a
12,59a

0,85 
71,38ab
85,19ab
72,67a
70,87b
12,16b

1,01 
73,31a
86,23a
70,95a
73,92a
12,56a

1,53 
69,26b
82,95b
65,45b
69,41b
11,84b

a, b Means within a column with no common superscript differ significantly(P< 0,05)
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Nährstoffsupplemente für Sportler - Lebensmittel oder Arzneimittel?

Reuss, F., Wodick, R. 

Univ. Ulm, Abt. Angewandte Physiologie, Helmholtzstr. 29, 89081 Ulm

Die moderne Sporternährung ist durch eine zunehmende Verwendung konzentrierter Nährstoffsupplemente gekennzeichnet. Neue wissenschaftliche Erkenntnisse aus der physiologischen Grundlagenforschung, der Leistungsphysiologie und der klinischen Ernährung zeigen Möglichkeiten auf, den Nährstoffbedarf in besonderen Belastungssituationen immer gezielter zu decken. Durch entsprechende Produkte sollen insbesondere die folgenden klassischen Ziele einer diätetischen Ernährung des Sportlers erreicht werden:

1. Optimale Deckung des Nährstoffbedarfs auch bei nur zeitlich begrenztem Bedarf

2. Vermeidung unnötig hoher Zufuhren an Nahrungsenergie bei Meidung unerwünschter Lebensmittelinhaltsstoffe

3. Ausgleich von akuten Nährstoffverlusten zur Vermeidung nachteiliger Folgen für den Stoffwechsel einschließlich Verhütung von Zellschäden durch freie Radikale

4. Stabilisierung der physischen und mentalen Leistungsfähigkeit

5. Raschere Regeneration nach erschöpfenden Belastungen

6. Vermeidung einer Immunsuppression durch Erschöpfung

7. Optimierung des gewünschten Trainingsstimulus zur langsamen Steigerung der Leistungsfähigkeit

Für diese Ernährungsziele werden immer mehr Handelsprodukte angeboten, die oft auch neuartige Nährstoffe enthalten. Dementsprechend wird die Einflußnahme des Produktes auf den Körper immer detaillierter und wissenschaftlicher beschrieben. Bei der Beurteilung solcher Aussagen ist entscheidend, ob es sich um zulässige Informationen des Verbrauchers über den diätetischen Zweck des Produktes handelt, oder ob die Aussagen bereits auf eine arzneiliche Zweckbestimmung hinweisen. So stellt sich für Vertreiber, Verbraucher und Lebensmittelüberwachung die Frage, ob ein Produkt noch der physiologisch sinnvollen diätetischen Beeinflussung des Stoffwechsels zuzurechnen ist, oder ob bereits eine unphysiologische „Vergewaltigung“ des Stoffwechsels vorliegt, die für eine arzneiliche Zweckbestimmung spricht.

Bei der Abgrenzung ist auch die Frage der Verkehrsauffassung in Sportlerkreisen zu berücksichtigen. Diese hängt vom Erscheinungsbild eines Produktes, von der Werbung zum konkreten Produkt und evtl. auch der Werbung zu vergleichbaren Mitbewerbsprodukten ab.

Wenn zu einem Produkt überzogene Aussagen gemacht werden, so sind zwei verschiedene Rechtsfolgen möglich: Es kann „nur“ eine unzulässige Werbung im Sinne der §§ 17 und 18 LMBG sein, so daß das Produkt als solches Lebensmittel bleibt. Die Aussagen können aber auch als Hinweis auf eine arzneiliche Zweckbestimmung gewertet werden, so daß das Produkt zum Arzneimittel wird.

Im Interesse der Bedeutung einer sinnvollen diätetischen Sporternährung für den einzelnen Sportler und für unser Gesundheitssystem ist eine sorgfältige Prüfung der Produkte unter Beachtung des aktuellen wissenschaftlichen Erkenntnisstandes erforderlich. Es werden Grundsätze zur Abgrenzung vorgestellt und anhand konkreter Produktbeispiele erläutert.
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L-Carnitine Supplementation and the Lipid Metabolism of Rats Fed a Hyperlipidemic Diet

Eder, K.

Institut für Ernährungswissenschaften, Martin-Luther-Universität Halle-Wittenberg, Emil-Abderhaldenstr. 26, 06108 Halle/Saale, Germany

Carnitine is required for the transport of activated long-chain fatty acids across the inner mitochondrial membranes to sites of ß-oxidation. There are some studies in hyperlipidemic patients as well as studies using hyperlipidemic rats or rabbits reporting that dietary carnitine supplements reduce plasma lipids, particularly triglycerides, by enhancing mitochondrial ß-oxidation. However, there are also studies which could not find any effect of dietary carnitine on the lipid metabolism in animals. Thus, the effect of dietary carnitine supplementation on the lipid metabolism is not quite clear. Therefore, this study was conducted to investigate the effect of a dietary L-carnitine supplementation (500 mg per kg) on the lipid metabolism of adult rats. As animal model, rats fed a hyperlipidemic basal diet containing 15% of lard and 1% of cholesterol was used. The feeding period was six weeks. Besides parameters of animal growth (daily body weight gains, feed intake, feed conversion ratio), the concentrations of individual lipids in plasma, lipoproteins and liver and the fatty acid composition of liver and erythrocyte total lipids were determined. There were no significant differences between the control group and the group receiving the diet supplemented with carnitine on parameters of animal performance (daily body weight gains and feed conversion ratio). Concentrations of triglycerides and phospholipids in plasma and individual lipoproteins as well as the concentrations of triglycerides, cholesterol and phospholipids in the liver were not significantly altered by dietary carnitine supplementation. The concentration of cholesterol in plasma and liver was increased by dietary carnitine. The fatty acid composition of liver and erythrocyte membrane total lipids was not considerably altered by dietary carnitine supplementation. In conclusion, this study does not indicate a lipid-lowering effect of dietary carnitine supplementation in hyperlipidemic rats. Probably, the essential functions of carnitine in metabolism were realized by carnitine which was synthesized endogenously.
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THE PASSAGE OF L-CARNITINE ACROSS THE RUMINAL MUCOSA OF SHEEP
Harmeyer, J. 

Institute of Physiology, School of Veterinary Medicine, Bischofsholer Damm 15/102, D-30173 Hannover, Germany

In a number of feeding experiments including ruminants it has been demonstrated that L-carnitine when administered with feed results in a marked increase in its plasma concentration. From the biochemistry of L-carnitine it has been suggested that  dietary supplementation of L-carnitine may reduce the incidence of bovine ketosis in dairy cows or may improve performance and weight gain of fattening cattle. Since free carnitine has been shown to be degraded in the rumen (personal observation) it is of interest to know whether that part of the supplemented carnitine which reaches the circulation of the host animal has been absorbed from the rumen or from the small intestine. To investigate this problem fistulated sheep were used applying the method of the isolated washed rumen. Briefly, the rumen content was emptied and the rumen was washed about eight times with artificial rumen fluid. To prevent saliva entry into the rumen a saliva collector was placed into the esophagus and to prevent outflow of ruminal fluid a balloon catheter was inserted into the reticulo-omasal orifice. The emptied and washed rumen was filled with 6 l of artificial rumen fluid which contained free carnitine in a concentration of 0.5 mol/l. Seven blood samples were collected over the subsequent 3 h and were analyzed for changes in L-carnitine concentra​tion. In in vitro experiments pieces of isolated ruminal mucosae from adult sheep were mounted in Ussing chambers. Free L-carnitine was added to the solutions bathing one half chamber. The passage of L-carnitine across the isolated ruminal mucosa was studied under short circuited conditions. It was found that no absorption of L-carnitine occurred from the rumen. The plasma carnitine showed no increase in concentration during the three hours incubation period. The concentration of L-carnitine in the artificial rumen fluid was about 12 times higher than that present in plasma. Instead, when no L-carnitine was added to the fluid bathing the rumen a small but consistent influx of L-carnitine occurred into the bathing solution. Similarly, in the Ussing chambers a net efflux of L-carnitine from the mucosa into carnitine-free bathing solutions was always observed. This efflux was higher out of the mucosal surface than out of the serosal surface of the mucosa. Net unidirectional fluxes of L-carnitine across isolated ruminal mucosae were observed when the mucosae were incubated with carnitine concentration about 100 times higher than usually present in plasma of sheep.  From these observations it is concluded that the supplementions of ruminant feed with L-carnitine are not absorbed from the reticulo-rumen. The increase in plasma carnitine which usually takes place after ingestion of the supplemented feed results most likely from post-ruminal absorption alone.
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CARNITINE SUPPLEMENTATION IN THE FEEDING OF WEANLING PIGLETS

Berk, Andreas1); Schulz, E.1); Harmeyer, J. 2) and Flachowsky, G. 1) 

1)Institute of Animal Nutrition, Federal Agricultural Research Centre (FAL),   Bundesallee 50, 38116 Braunschweig, Germany

2)Department of Physiology, School of Veterinary Medicine Hannover (TiHo),   Bischofsholer Damm 15/120, 30173 Hannover, Germany

L-Carnitine is a normal constituent of various animal tissues. It plays an important role as a carrier of long-chain fatty acids in the mitochondrial membranes. L-carnitine can be synthesised in tissues (e.g., liver and kidney) as well as obtained from dietary sources. The content of L-carnitine in feedstuffs is different. In feedstuffs of plant origin the content is mostly lower than 10 mg/kg, but in feedstuffs of animal origin the content can reach 500 to 1000 mg/kg. In a study with 3 x 8 boxes with 7 piglets per box the influence of a supplementation of dietary carnitine (from whey powder) and pure carnitine in comparison with a cereals/soybean diet should be examined. The content of L-carnitine in the control diet was 2.3 mg/kg by analysis. The supplementation should have been 50 mg/kg, but analysis showed 53.3 mg/kg in the diet with whey powder and 53.0 mg/kg in the diet with pure carnitine, respectively.

Table 1: Composition of the diets




I
II
III (control)


cereals
%
64
67
67


soybean meal
%
23
25
25


whey powder
%
5
-
-


other
%
8
8
8


carnitine, pure
mg
-
50
-


crude protein
g/kg
190
187
186


ME
MJ/kg
13.8
13.8
13.7

After 35 days of this feeding trial there were no differences in the performance of the piglets (table 2). It seems that the supplementation of L-carnitine has no influence under these conditions.

Table 2: Results of the study




I
II
III (control)


feed intake
g/day
726
720
722


daily weight gain
g/day
467
478
474


energy conversion
MJ/kg
21.8
21.0
21.4
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INFLUENCE OF DIFFERENT ACIDIFYED MILK REPLACER ON SOME METABOLIC PARAMETERS BY REARING CALVES
Ochrimenko, W.I., Löhnert, H.-J. and Bargholz, J. 

Thuringian Institution for Agriculture, 07751 Jena-Remderoda

The influence of different acidifyed milk replacer (control group: pH = 5,9; group 1: pH = 5,3 and group 2: pH = 4,7) on electrolyte balance, metabolism and on the acid-base-balance was investigated in an individual feeding experiment (over a periode of 84 days) with 39 calves distributed in three groups as well as in three balance trials following one another with two calves per group. 

There was estabilished a change in direction of electrolyte balance and of the meta​bolism of the calves.

Furthermore there was found a higher excretion of P, Mg and K in the faeces in group 1 and 2 regarding to the control group. The blood parameters were not affected.

Table:
Excretion of Ca, P, Mg, Na, K and chloride as well as pH values and NABE-values (net acid base excretion) of urine of the rearing calves by different pH values of milk replacer (n = 6; p > 0,05)

group

P

g/24 h
Mg

mmol/24 h
Na

mmol/24 h
K

mmol/24 h
chloride

mmol/

24 h
pH-

value
NABE

mmol/24 h
amou​nt of urine

l/24 h

control group

(pH 5,9)

group 1

(pH 5,3)

group 2

(pH 4,7)


±

±


±
2,24

0,56

2,12

0,75

1,95

0,56
2,02

1,17

1,62

0,8

1,82

1,06
183

62

140

52

147

63
336

93

375

152

336

100
917

611

554

395

521

466
7,3

0,2

6,9

0,2

6,8

0,7
- 1,3

5,9

- 8,8

15,5

- 11,0

20,3
4,83

0,70

4,85

0,59

4,54

0,66
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EFFECT OF BIO-COX( 120G ON ILEAL NUTRIENT DIGESTIBILITY AND ENERGY UTILIZATION OF GROWING AND FINISHING PIGS

De Schrijver R.1 and U. Klein2 

1Universität Leuven, 2Hoffmann-La Roche AG, Abt. ANH, 79630 Grenzach-Wyhlen
The efficacy of the Salinomycin-product BIO-COX( 120G on parameters of ileal nutrient metabolism and on metabolizable energy was investigated in growing (~30 kg live weight) and finishing (~75 kg live weight) pigs surgically fitted  with post-valvular T-cecal cannulas. 

Significant differences were found in the ileal digestibility of essential and non-essential amino acids in growing and finishing pigs in both treatment groups. Growers and finishers in the Bio-cox group showed an improvement in the digestibility of essential amino acids (+4.5;+2.3%) and nonessential amino acids (+4.6;+2.9%) in comparison to the control. The improvement in the amino acid digestibility resulted in a significant increase in the protein digestibility during the growing (72.2 to 75.2% (  + 4.2%) and finishing period (70.9 to 72.7% (  +2.5%).

The positive effect of Bio-cox on the amino acid digestibility was also reflected by the increase of the N-retention and the decrease in the N-excretion during both production phases. In the growing and finishing period the N-retention in the Bio-cox group was significantly (p( 0.1) increased by 4.3% and at the same time the N-excretion significantly reduced  (p( 0.1) by 6.5 and 4.1% respectively. 

The nutrient digestibility and energy content in the fed diets was also affected by addition of the feed additive. Bio-cox supplementation resulted in a significant increase in the digesti-bility of the NfE-fraction (starch and sugar)  by 7.8 and 4.6% during the growing and finishing period. The intensity of fermentation processes in the intestine of the pigs in the Bio-cox group was decreased, leading to a significant reduction of the degradation of crude fiber.

The improvement in the ileal amino acid/protein digestibility and the more efficient energy utilization of the nutrients resulted in a superiority of the pigs in the Bio-cox group regarding weight gain (+4.2 / +1.3%) and feed conversion (+4.5 / +2.1%). 

It can be concluded that Bio-cox has a pronounced effect on the amino acid / protein digestibility. Due to the creation of more efficient intestinal degradation conditions, Bio-cox improves the energy and nutrient utilization and  helps to increase the ecological benefit via reduction of the nutrient excretion. 

(   Bio-cox is a registered trademark of F.Hoffmann - La Roche Ltd
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Efficacy of CYLACTIN( LBC SF68 (E. faecium NCIMB 10415) in calf fattening under  the use of different feeding systems

Bertin, G. 1, Pape H.-Ch.2 und Busch A.2
1Santel, Frankreich; 2Hoffmann-La Roche AG, Abt. ANH, 79630 Grenzach-Wyhlen
The microflora of the small intestine is influenced by changes in feeding. Therefore the target of this investigation was to test  the influence of the probiotic CYLACTIN( LBC SF68 when using different types of milk replacers for calves.

A milk replacer with and without skimmed milk was applied by using the same feeding system. 50 kg milk replacer/animal were fed in the first 63 days . From day 5 up to the end of the fattening period  (day 120) the animals were given three different types of compound feed. The weight range was between approximately 65 kg and 205 kg.


Efficacy of CYLACTIN( LBC SF68 in calf fattening under the use of different milk replacers


Milk replacer with skimmed milk
Milk replacer without skimmed milk
CYLACTIN
VGN
CYLACTIN
VGN

dosage
 1x109KBE/kg
40mg/kg
    1x109KBE/kg
40mg/kg

No. of animals
20
20
20
20

daily gain (g)
1367
1368
1349
1251
                 (%)

+ 0.1
+ 7.8


VGN = Virginiamycin

The milk replacer groups without skimmed milk have shown less performance (weight gain) than the groups with skimmed milk. Obviously the microflora is more adapted to lactic protein than to other protein sources. This leads in the group without skimmed milk to a stronger intestinal imbalance. Therefore we get in this feeding system an impressive influence of a probiotic like CYLACTIN in comparison with a usual growth promoter. The performance level of the CYLACTIN group is clearly higher than in the group of a growth promoter.

So CYLACTIN can be a possible surrogate for lactic protein if a milk replacer without skimmed milk is used. 

( registered trademark of  F. Hoffmann-La Roche AG, Basel, Switzerland
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Efficacy of several probiotics on the performance of raising calves

Daenicke, R. and Flachowsky, G.

Institute of Animal Nutrition of the Federal Agricultural Research Centre, Bundesallee 50, D-38116 Braunschweig, Germany

In order to investigate the growth promoting efficacy of several probiotics five experiments with a total of 230 raising calves of the German Holstein breed were performed. At beginning of the trials animals were two weeks old, live weights being 45 kg on average. The experiments (duration 84 or 112 days) included a unsupplemented control and an experimental group. Calves received individually milk replacers (day 1. - 42.) and pelleted concentrate mixtures. Hay was given ad libitum individually (Exp. I and II) or by group feeding ( Exp. III - V). Milk replacers as well as concentrates were supplemented with lactic acid bacteria (Exp. I - III), a spore forming bacterium (Exp. IV) or with yeast cultures (Exp. V). Animals were housed in boxes with straw bedding, which were cleaned and disinfected before starting the experiments. 

The important results of the five experiments are summarized in the following table:

Influence of several probiotics on the performance of raising calves

Experiment No.
No. of animals per group
Probiotic
Dose

(CFU/kg feed)
Length of 
Experiments
(days)
Live weight gain
(% of control)
MJ ME/kg LWG
(% of control)

I
24
Enterococcus faecium cernelle a. Lactobacillus rhamnosus
0.5 x 1010*
112
103.5
97.5

II
20
Enterococcus faecium cernelle
1 x 109*
0.9 x 109**
112
93.5
102.2

III
16
Enterococcus faecium cernelle
1 x 109*,**
112
98.8
101.5

IV
30
Bacillus cereus
1 x 109*
0.5 x 109**
84
99.6
101.7

V
25
Saccharomyces 
cerevisiae
1.2 x 1010*
0.8 x 1010**
84
104.4
91.7

* dose rate in milk replacer

** dose rate in concentrates

As can be seen from the table only the results of Experiments I and V show a tendency towards higher live weight gain and better energy conversion ratio by the use of lactic acid bacteria respectively yeast cultures. Effects were more pronounced during the liquid feed period (day 1. - 42.), namely in Experiments I and IV. 

[P52]

INFLUENCE OF THE FEED ADDITIVE "TOYOCERIN" ON THE REARING RESULT OF CALVES
Löhnert, H.-J., Ochrimenko, W.I. and Bargholz, J. 

Thuringian Institution for Agriculture, 07751 Jena-Remderoda

The effects of ToyoCerin (100 mg/kg milk replacer) as a probiotic on feed intake, live weight gain, animal health and different parameters of blood were tested in a feeding  trial involving 40 male calves. Toyocerin does not exert a signifikant effect on feed intake.

Table: Influence of the ToyoCerin on the rearing result of calves (1. - 56. trial day)

Group
Dimension

1

2

Preparation


ToyoCerin

without

Dose

100 mg/kg MR
-

Intake
Dry matter

Crude protein

Metabolizable energy
g/animal/day

g/animal/day

MJ ME/animal/day
1477  197

307  41

20,26  2,39
1424  192

297  39

19,65  2,30

Average daily gain
g/animal/day
  735  141
  653  163

Conversion

Dry matter

Crude protein

Metabolizable energy
g/kg LWG

g/kg LWG

MJ/kg LWG
2010  339

418  71

27,56  2,37
2181  479

455  81

30,09  3,85

Diarrhea 
day/animal
0,44
0,50

The supplementation of 100 mg result in an increase of live weigth gain of 10 % (p > 0.05) comparing with untreated animals  (1. - 28. day 17 % and 1. - 56. day 13 %; p > 0.05). ToyoCerin insignificantly decreased the frequency of diarrhea comparing with untreated animals. Blood parameters like hematocrit, leucocytes and thrombocytes were slightly affected, but erythrocytes were not affected by the preparation.
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TEST OF TOYOCERIN IN BROILER FATTENING
Richter, G.x, Kühne, Imkexx and Köhler, H.xxx 

x
Thuringian Institution for Agriculture, 07751 Jena-Remderoda

xx
Lohmann Animal Health, Heinz-Lohmann-Str. 4, 27472 Cuxhaven

xxx
Four-mill Leutra, 07751 Jena-Maua

An experiment was carried out in broilers to demonstrate the effect of ToyoCerin on their production performance and health status under present feeding conditions. Comercial peeleted diets without antibiotics were offered to 1680 Cobb Broilers from hatching to the 34th day of life during the starter and the fattening period.

The ToyoCerin 1010 containes 1 x 1010 CFU (colony forming units) per kg material.

The diet was supplemented without and with 20 mg, 50 mg and 100 mg ToyoCerin respectively. The experiment was repeated 15 times with 28 animals per each test group.

The body weight of broilers was increased by the supplementation of 50 and 100 mg ToyoCerin at the age of 14 days significantly (p < 0.01), and the end of the fattening period by 1.5 %, 1.1 %, and 2.1 % compaired to the control group (group 4, p < 0.05). The ToyoCerin supplementation did not diminish the feed intake, but improved the good feed conversion of the control group (1.64 kg feed life weight gain) by 7 %, 2 %, and 2 % respectively. The worse mortality rate of 5.2 % in the control group and in the group with 20 mg ToyoCerin was diminished to 4.5 % and 2.7 % in the group with higher ToyoCerin supplementation (50 mg and 100 mg/kg feed) by inhibition of undesired bacterias in gut.

We recommented the ToyoCerin supplementation of the broiler diet as an alternative to antibiotics.
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THE EFFECT OF NSP HYDROLYSING ENZYMS DIETS ON LAYING HENS AND BROILERS
Richter, G.x, Schurz, M.xx, Ochrimenko, W.I.x and Köhler, H.xxx 

x  
Thuringian Institution for Agriculture, 07751 Jena-Remderoda

xx
Lohmann Animal Health, Heinz-Lohmann-Str. 4, 27472 Cuxhaven

xxx
Four-mill Leutra, 07751 Jena-Maua

For 7 years NSP (None Starch Polysaccharide) hydrolysing enzymes have been used for feed mixtures in Germany. This process was enforced by an increased use of homegrown cereal.

The effect of 300 g of the enzyme mixture ZY 18 (glucanase, xylanase, amylase) and 250 g ZY 38 (hemicellulase, pectinase, galactosidase, glucanase) per t feed was investigated in 135 laying hens over a period of 24 weeks. Their diet contained 10 % lineseed (LS), and lineseed cake (LK) respectively.

Furthermore, an experiment was carried out in 504 broilers and a fattening of 34 days to investigate the effect of 500 g ZY 38/t pelleted feed that contained 20 % peas.

The supplementation of the LS diet did not influence the parameters in laying hens. However, the enzyme supplementation of the LK diet improved the laying performan​ce by 1.3 %. Further parameters did not differ between the test groups. The mean laying performance was relatively high, and averaged on 87,9 % in both experiments.

In the starter period of broiler the enzyme supplementation of the peas containing diet enhanced the body weight significantly, and at the end of the fattening period the body weight was higher by 2.5 % (> 0.05) compaired to the control animals which diet contained 20 % peas without enzyme supplementation. During the total fattening period the feed conversion was diminished by 1.7 % (> 0.05) in broilers obtaining the enzyme supplementation.
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DIETARY AND CHEMICAL (MICROBIAL) REGULATION OF RUMEN FERMENTATION

Baran, M. 

Institute of Animal Physiology, Slovak Academy of Sciences, Šoltésovej 4-6, 04001 Košice, Slovakia

Fermentation activity in the rumen appears to be the first of the entire complex of digestive processes in ruminants. It is one of the special factors determining physiological specifities of ruminant digestion. It is also closely connected with the motoric activity and dependent on the amount, quality and composition of feeds. At present there are efforts to influence this fermentation in a desirable direction, i.e. to increase the intensity and improve the economy of animal production. Thus, by influencing the rumen fermentation it is possible to reach better feed conversion to animal products. Up to now two approaches are avaiable to observe and increase the efficiency by which ruminants utilize dietary energy. They are incresing the efficiency by which the energy of feed ration is transformed into end-products of rumen fermentation, especially into volatile fatty acids, and by which the end-products of fermentation are utilized for the basal physiological processes and synthesis of animal products. 

Fermentation processes in the rumen may efficiently  increase and the production of undesirable digestion products (methane) efficiently supressed into two ways:

1. By feed ration modification, including feed intake and composition, and by various technological methods of feed treatments and conservations (dietary effect)

2. By using chemical substance-products of microbial synthesis, which are able to transform metabolic processes by rumen microflora (chemical effect)

The manipulation of rumen fermentation by treated feed rations is theoretically advantageous, however in practice it is a complex process dependent on technological possibilities of treating and conserving single feeds, and notably on their availability  and quality. The age of animals seems to by an important factor in influencing rumen fermentation by diet. More perspective appears to be to influence rumen fermentation by chemical substances as products of microbial synthesis. From the practical point of view monensin reached the greatest application belongs to the group of carboxylic ionophores.

The manipulation of rumen digestion is finally dependent on factors such as kind and level  of feeding and animal production system. The optimization process can be considered as maximization or minimization of reactions in the rumen, depending on factors mentioned above. Processes that should be maximized under all conditions are: crude fibre degradation to volatile fatty acids and microbial protein synthesis. A low methane-high propionate pattern is interesting (fermentation with higher efficiency), but may be unfavourable for milk composition (low-fat milk syndrome). Following reactions should be minimized: methane production, feed protein degradation, biohydrogenation of unsaturated fatty acids and to a certain extent fermentation of starch. It is very important to keep in mind that all reactions in the rumen must be considered as integrated parts of the interactive network of reactions that make up rumen metabolism.
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THE EFFECT OF THE MINERAL CLINOPTILOLITE AS FEED ADDITIVE FOR DAIRY COWS

Hörnig, G. 1), Hasselmann, L. 2) and Falter, H. 3)
1)
Institute of Agricultural Engineering Bornim, Max-Eyth-Allee 100, D-14469 Potsdam

2)
Humboldt-University, Institute of Animal Science, Department of Animal Nutrition, Philippstraße 13, D-10115 Berlin

3)
IKO-ERBSLÖH Industriemineralien und Kohlenstoffe, Schmielenfeldstraße 78, D-45772 Marl

The health of dairy cows is influencing the milk yield and the milk ingredients. The state of health of cows with very high milk yield is strongly affected by metabolic disorders so that the appropriate milk yield and ingredients are not reached despite performance-oriented feeding. In addition the reduced exploitation of the protein results in higher nitrogen excretion and leads to environmental pollutions.

The effect of the mineral clinoptilolite on milk yield and ingredients as well as ammonia emission was investigated at a herd of 240 cows. The total mixed ration calculated for 32 kg milk per cow contained 2 % of clinoptilolite. The investigation covered a period of 13 weeks.

The sampling of milk and faeces took place once two weeks. The following parameters were measured: milk yield, fat, protein and lactose content, respectively; somatic cell count, ammonia and urea concentrations. The so-called "ash free dry matter" as the sum of fat, protein and lactose multiplied by the milk yield was calculated.

Three milk yield groups were considered: > 10 to  24 kg/cow × day, > 24 to  30 kg/ cow × day and > 30 to  45 kg/cow × day. The feeding of clinoptilolite increased significantly the fat, protein and ash free-DM-amount as well as the lactose content. The strongest effect was shown in the high and middle milk yield group. That means that clinoptilolite feeding is recommended for the first and second third of lactation. As well it is advised for herds with high milk yield at feeding of mainly concentrates and maize silage. The ammonia and urea concentrations of the milk showed no significant differences. 

The feeding of clinoptilolite reduced the ammonium content of the faeces by 11 % to 16 %. But a lower ammonia emission did not result from this in the container measurements due to methodical problems.
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Application of the E-Screen to assess the estrogenlike effect of pyrethroids

Bitsch, N.1, Körner, W.², Brunn, H.1
1 Staatliches Medizinal-, Lebensmittel- und Veterinäruntersuchungsamt Mittelhessen, Marburger Str. 54, D-35396 Gießen

² Institut für Organische Chemie, Eberhard-Karls-Universität Tübingen Auf der Morgenstelle 18, D-72076 Tübingen
For various industry- and also some agrochemicals an estrogenlike effect could already be found in vitro and partly also in vivo. The tested pesticides are mostly chlorinated hydrocarbons, for which in the Federal Republic of Germany no more permission exists (e.g. DDT) or never existed (e.g. Mirex®). There is little known about a possible hormonelike, especially estrogenlike effect of the nowadays in the Federal Republic of Germany permitted plant protection agents. 

Pyrethroids are not only used in the agriculture as insecticides, but also against ectoparasites of livestock. Residues of it are found in vegetables as well as in meat. 

The question is, whether pyrethroids besides the known toxicological effects also have a possible estrogenic activity and whether this can be determined in vitro. In order to test this activity, the E-Screen-Assay, described by Soto et al., was used as suitable test system. The determination of the estrogenic activity is based on the induction of proliferation of an estrogen receptor-positive human breast cancer cell line (MCF-7). The endpoint is the increase of the rate of proliferation induced by the test substance, in comparison with the hormone-free negative control. To assess the increase of proliferation the Sulforhodamine B Assays (SRB-Assay) was used. The cells are fixed and stained and the extinction was measured at 550 nm, reference wavelength 620 nm. By comparison with the positive control (17β-Estradiol, "E2") the efficiency towards E2 can be determined by calculation.

The application of the E-Screen is quick and easy , the sensitivity is high, in comparison with other in vitro systems. With this test method it is possible to screen a great number of substances in a short time.
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THE EFFECT OF TARGETED COMBINATION OF ADDITIVES TO PRESTARTER ON NUTRITION PARAMETERS AND PERFORMANCE OF PIGLETS 

Prokop, V.1 Heger, J.2  and  Kumprecht, M.2  

1   Research Institute of Animal Nutrition, Ltd., Czech Republic 

2   BIOFAKTORY Praha, Ltd., Prague, Czech Republic 

Three comparative breeding and feeding trials were conducted. The first trial was conducted on 235 piglets from 24 litters to study the effect of the combination of feed additives. In the first group was the prestarter  without additives, in the second group was the prestarter with olaquindox and in the group 3 was the combination of olaquindox, of probiotic Enterococcus faecium Cernelle 68 and of xylanase and protease enzymes. The trial lasted from piglet birth to 56 days of age, piglets were weighed at birth, weaning and 56 days of age. The lowest mortality of piglets was recorded in group 3 (4,3% only). Prestarter consumption was obviously higher in groups 2 and 3 than in group 1. Feed conversion from weaning to 56 days of age was better by 16% and 15%, respectively, in piglets of group 3 than in piglets of group 1 and 2. 

The second trial was conducted on 242 piglets from 24 litters to study the effect on the combination of feed additives. In the group 1 was the prestarter without additives, in the group 2 was the prestarter with the combination of olaquindox, of probiotic Enterococcus faecium Cernelle 68 and of xylanase and protease enzymes (prestarter 3 in trial 1). In the group 3 was the prestarter with the combination of zincoxid, of probiotic Enterococcus faecium Cernelle 68 and of xylanase and protease enzymes. The methods of trial 2 were the same as of trial 1. The lowest mortality of piglets was recorded in group 2 (8.9% only) but it was significantly higher in groups 1 and 3 (21.2% and 19.0%, resp.). Prestarter consumption was obviously higher in groups 2 and 3 than in group 1. Feed conversion from weaning to 56 days of age was better by 22% and 19%, respectively, in piglets of group 2 than in piglets of groups 1 and 3.

The trial 3 was conducted on 298 piglets from 30 litters to study the effect of the combination of feed additives. In the group 1 was the prestarter without additives, in the group 2 was the prestarter with the same combination of feed additives as in the group 2 of trial 2, or group 3 of trial 1. In the group 3 was the prestarter with the combination of avilamycin, of probiotic Enterococcus faecium Cernelle 68 and of xylanase and protease enzymes. The methods of trial 3 were the same as of trials 1 and 2. The lowest mortality of piglets was recorded in groups 2 and 3 (8.1% and 8.5 % only), but it was significantly higher in group 1 (21.9%). Prestarter consumption was obviously higher in groups 2 and 3 than in group 1. Feed conversion from weaning to 56 days of age was the same in all three groups. 

The best combination of feed additives in prestarter for piglets according to our results are olaquindox, probiotic Enterococcus faecium and xylanase and protease enzymes. Avilamycin is a good replacer of olaquindox. 
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Plant Extracts as Nutraceuticals for Stimulation of the Immune System

1Dobao J., 2Glässl F., 3Poensgen H., 4Balan K.

1Fuggerstrasse 33, 10777 Berlin; 2Ainmillerstrasse 26, 80801 München; 3Rubensstrasse 5, 12159 Berlin; 4Am Anger 9, 93090 Bach b. Regensburg

Ingredients are extracts from brown algae for a better oxygen support of immune

cells and cocoa powder as a radicalscavenger. A clinical study with AIDS patients showed a significant improvement of the immune system in the digestive tract.

The following table shows the results of this study. From 9 patients one was excluded because of no compliance. Virus load and CD4+ cell count did not show significant differences between beginning and end of the study and are not evaluated. Values from beginning and end are tabulated. The main criteria were diarrhea and tiredness. Diarrheas in all 8 patients ceased within 3 – 4 weeks of treatment and completely disappeared after  6 weeks of treatment. The table shows the scores from beginning and end of study. Changes of tiredness were significant too. This can be attributed to the ceasation of diarrheas and consequently to the stabilisation of electrolyte balance. All other symptoms were not significantly improved and therefore not shown in this table. 

The significant improvement of diarrheas in all 8 patients can be attributed directly  to

the brown algae extract and the cocoa extract which act on the gut flora and the local 

immune system of the gut. Improvement of diarrheas results in a better resorption of nutrients ( amino acids, electrolytes, vitamines, etc.). This leads to a better anabolic situation and on a middle-term to a better immune status.

Age
Sexus
Medi-

cation
Virus load begin/end
CD4+ begin/end
HIV+ since
Diarrheas begin/end
Tiredness begin/end

35
M
yes
<50/<40
394/390
1995
Middle/none
Middle/none

44
W
yes
230/5500
241/223
1991
Middle/none
Severe/none

41
M
yes
2800/3900
306/369
1995
Middle/none
Middle/little

35
W
no
132392/n.b.
390/530
1991
Severe/none
None

35
M
no
284000/

218795
210/210
1990
Very severe/none
None

26
M
no
80763/33559
630/420
1992
Severe/none
None

44
M
no
560/<50
260/290
1991
Severe/none
Middle/none

36
M
no
5390/5000
200/200
1993
Severe/none
Middle/none
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