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TRANSLATION 

How meat consumption benefits 
balanced nutrition 
"Never again meat?" - that excerpt from the German con· 
sumer magazine "Stern" is but one example of the many 
negative press headlines concerning meat, meat products 
and their consumption. The bottle for maximum drculotion 
con opparently only be won by those publications which 
present the most nouseoting scondals affecting, if at all 
possible, both the readers/consvmers ond their personal 
health; packoged in high·gloss format und touted in a bally· 
hooed fashion. Numbers, figures, facts and dato have, in 
this war game, been demoted to a principally insignificant 
role. That's because they don't fit into the general concept. 
So it's on the meat industry's back that consumers are made 
to feel, with the assist of pseudoscientific publicotions, that 
eating meat and meat products is at least a bordertime 
proposition when it comes to personal health and safety. 
This irresponsible stonce taken by part of the publications 
belonging to the fold of the so·called "yellow" or "rain· 
bow" press has coused a continual drop in meat consump­
tion in Germany. lrresponsible because meat and meat prod· 
ucts are one of the most important mainstays supporting o 
well·bolanced human nutrition. The following article has also 
been written to furnish proof that the motto: "Stay young, 
healthy and dynamic thot much longer by eating meat und 
meat products" is far closer to the truth than all negative 
headlines put together. 

A 
ufflcien~ well-balanced 

supply of proteins fats vit­
amJn ·, minerals and trace 

elements is indispensable for a 
healthy nutrition. A variety of sub­
stances ·which the body's own me­
tabolism cannot synthesize, are 
known as central nutritional fac­
tors. The conclusion that a non­
essential nutritional component is 
superfluous, is not true. Carbohy­
drates, fatty acids and nonessen­
tial amino acids can only become 
available in sufficient quantities if 
the required amounts of carbon 
atoms, amino groups etc. are 
available for biosynthesis to take 
place. The starting material 
necessary for this biosynthesis is 
mainly supplied by all carbohy­
drates, fats and nonessential ami­
no acids. Table 1 will serve to il­
lustrate these interrelations. 

Minerals 
By definition, minerals are sub-
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stances from inamimate nature 
which, in our organism, assume 
vital roles, for example those of 
skeletal development or meta­
bolic support. A loss of mineral 
salts in the order of 15 to 20 per 
cent, as may be caused by a seri­
ous case of vomiting or diarrhea, 
already causes the death of a per­
son so affected. Whether a min­
eral is designated as macroele­
ment or trace element depends 
on the human requirement. While 
macroelements occur in the body 
of a grown-up person in 25 to 
1000 g parts by weight, trace el­
ements are found in the order of 
1 mg to 5 g only. 
Included among the category of 
macroelements are sodium (Na), 
potassium (K), calcium (Ca), 
magnesium (Mg), phosphorus 
(P) and sulfur (S). The list of the 
most important trace elements 
includes selenium (Se), iron 
(Fe), copper (Cu), cobalt (Co), 
manganese (Mn), molybdenum 

Table 1: Essential and nonessential nutritional components 

essential nutritional 
components 

mineral substances 
- macroelements 
- trace elements 
vitamlns 
essential fatty acids 
essential amino acids 

(Mo), chromium (Cr), zink (Zn), 
iodine (I), fluorine (F), silicon 
(Si), nickel (Ni) and vanadium 
(V). 
Almost all minerals important for 
human nutrition are contained in 
meat and edible offal. Of particu­
lar importance and worthy of 
special emphasis is the nutrition­
ally extremely favorable 4: 1 ratio 
of potassium versus sodium in 
muscular meat. The lesser so­
dium per centage assumes par­
ticularly great significance for all 
those persons who must watch 
out for a low sodium diet. Also, 
some meat-typical trace elements 
warrant special attention. 
.... Selenium: Foodstuffs analyses 
conducted in Germany have 
yielded the finding that selenium 
is in undersupply. Selenium is an 
essential trace element, however. 
Detoxicating the human body 
from aggressive oxygen com­
pounds and particles is a task as­
sumed by selenium as is the bind­
ing and consequently inactivation 
of hazardous heavy metals (such 
as cadmium, lead, arsenic and 
mercury, as may come from amal­
gam tooth fillings). In human 
medicine, selenium plays an im­
portant role both prophylac­
tically, i.e. in a preventive, as well 
as curatively, i.e. in a treatment­
oriented therapeutic role. If sele­
nium supply is at a deficit, arte­
rio-sclerosis, cancer or a general 
debilitation of the immune system 
will be the probable con­
sequence. Also, sufficient sele­
nium intake serves to prevent a 
premature onset of the aging pro-

nonessential nutritional 
components 

carbohydrates 
nonessential fatty acids 
lipoids (phosphatides, sterins) 
nonessential amino acids 
creatine, creatinine 
py1imidine and purines 
hemins 

cess. The only noteworthy sele­
nium sources available for human 
nutrition are meat and meat 
products, fish and eggs. 
In its recommendations, the 
world health organization (WHO) 
suggests a daily selenium intake 
<lose of 50 to 200 pg. If the daily 
allowance falls below 11 pg defi­
cit symptoms will already begin to 
show. From a nutritional perspec­
tive, regular consumption of sele­
nium-containing foodstuffs must 
therefore be strongly recom­
mended. An important consider­
ation in this context, which must 
absolutely be remembered, is the 
fact that up to nearly 50 per cent 
of the selenium occurring in 
foodstuffs can be lost in the 
course of food preparation, as by 
cooking and frying, in the case of 
meat, or marinating as in the case 
of salad for example. 
.... Iron: This trace element plays 
a central role in human metab­
olism. One of iron's many func­
tions is its contribution to the 
transport of oxygen through the 
organism. Iron deficit expresses 
itself in the restricted formation 
of red blood corpuscles. The 
body's oxygen undersupply as­
sociated with iron deficit shows in 
symptoms of exhaustion, inappe­
tence and general fatigue. The 
main route for iron loss is 
through the body's intestines; but 
iron-containing cells are also 
shed with perspiration, hair and 
fingernails. In a grown-up human 
male, the iron loss is approxi­
mately 1.0 mg per day, in amen­
struating woman approximately 
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TRANSLATION 

2.0 mg daily. Table 2 shows the 
iron contents of various foodstuffs 
relative to 100 g of the respective 
food listed. 
More important than the iron 
content of a foodstuff is how the 
human's organism can absorb 
iron. Only minor portions of iron 
as occurs in the food are actually 
available to the body, in other 
words can be absorbed by the in­
testine and from there be trans­
f erred into the bloodstream. Be­
cause iron is so poorly absorbed, 
particularly that stemming from 
plant-origin foods, and as a 
further result of a decrease in 
consumption of animal origin 
foodstuffs (meat and meat prod­
ucts) up to 50 per cent ofwomen 
of menstruating age suff er from 
latent iron deficit. To this group of 
people, regular consumption of 
meat and meat products is there­
fore strongly recommended. lt 
should also be added that meat 
and meat products act to prac­
tically double the bio-availability 
of iron from plant-origin food, 
given the regular consumption of 
a typical mixed menu. lron from 
plant-origin nutrients is utilized 
by the human body only at a rate 
of 1 to 7 per cent, whereas iron 
originating from animal-origin 
foodstuffs has a utilization rate, 
on average, of up to 22 per cent. 
As a result, meat and sausage 
products must therefore be re­
garded as some of the most valu­
able iron sources in the human 
diet. 
In table 3, figures underlined or 
shown in bold print indicate 
which foodstuffs are recommend­
able for meeting the human 
requirements and for making up 
a reasonably balanced nutrition. 
As is known from empirical data, 
the minerals sodium, phosphorus 
and chlorine are normally taken 
in at sufficient levels, sometimes 
even exceeding sufficiency. For 
this reason, those foodstuffs pos­
sessing high content values of 
these minerals are not so con­
spicuously presented as to stand 
out in the table. As far as sulphur 
is concerned, statistically secured 
requirements are not available. 
Table 3 provides impressive evi­
dence of the high ranking of meat 
in supplying humans with needed 
mineral substances. Iron contents 
of up to 22 100 µg, zink contents 
up to 5900 µg or copper contents 

IV 

Table 2: lron contents of selected foodstuff s 
food product iron content food product iron content 

meat mg/100 g 

chicken liver 7.9 
beef liver 6.5 
veal liver 5.4 
beef/corned beef 4.3 
veal ( cutlet) 2.9 
pork (roast) 2.8 
clticken (rO-aster/broiler) 1.8 

milk/dairy products mg/100 g 

sour cream, lean grade 0.40 
butter 0.30 
buttermilk 0.10 
molher's milk 0.05 
cowmilk 0.04 

up to 5500 µg per 100 g food can 
be found in no other but animal­
origin foods. 

Vitamins 
Whenever the word vitamin is 
dropped, everyone first of all 
thinks of fruit and vegetables, 
while milk and dairy products are 
possibly also remembered, while 
hardly anyone c;omes to think of 
meat in this connection. But meat 
and meat products nevertheless 
contain substantial vitamin de­
pots. 
As has already been described for 
minerals, it is not primarily the 
absolute quantity which counts in 
vitamin supply, but rather the 
availability to or utilizability by the 
human organism. The word bio­
availability has become a fre­
quently used term in this context. 
And here again, it is meat and the 
products made from it which are 
distinguished by a particularly 
high bio-availability of vitamins. 
Vitamin deficit leads to health 
problems known as so-called hy­
povitam.inoses. These conditions 
are most often diagnosed in 
people whose eating habits entail 
a single-sided nutrition. Numer­
ous studies show that older 
people and vegetarians are most 
often affected. But hypovitami­
noses of minor or medium de­
gree are also seen in pregnant 
and nursing mothers, school 
children and people who are fast­
ing over a longer period of time. 
Critical vitamins, in other words 
those which, as experience 
shows, are not ingested in suffi­
cient quantities given an unbal-

fruit mg/100 g 

strawberries 1.0 
bananas 0.7 
peaches 0.6 
cherries 0.5 
plums 0.5 
oranges 0.4 
grapcfruit 0.3 
apples 0.3 

vegetables mg/100 g 

spinach 3.1 
head lettuce 2.0 
Brussels sprouts 1.5 
potatoes (peeled) 1.0 
tomatoes 0.6 

anced, plant-oriented nutrition, 
include vitamin A (axerophthol, 
retinol), B1 (thiamine), B2 (ribo­
flavin), B6 (pyridoxine) and, to a 
pa1ticular extent, folic acid. In 
people sternly following vegetar­
ian eating habits, vit. B12 under­
supply should also be expected. 
All the above-named vitamins -
plus more - naturally occur in 
meat at high concentrations. 
~ Vit. A (axerophthol, retinol) : 
Apart from its important functions 
with respect to the human eye and 
the seeing process vit. A also con­
tributes to cell membranes stabil­
ization in a major way. lt is only in 
animal origin foodstuffs that this 
vitamin can be found in its effec­
tive form. 
Naturally occurring in plants is 
only the vit. A precursor, known 
as ß-carotin. Only in the intesti­
nal tract does a conversion, to a 
very limited extent, occur as a re­
sult of microorganisms' activities. 
U fat as a nutrient is not simulta­
neously present, the vitamin A 
formed is not absorbed, however. 
In plain language, this means that 
the carotene content of a raw, all­
vegetable diet cannot be utilized 
for meeting the human body's vit. 
A requirement. 
So, if nutrient tables indicate that 
100 g of carrots can satisfy the 
daily vitamin requirement, this 
statement is actually correct in a 
very limited way only - and only 
on the precondition that fat is also 
present. As a side note: the daily 
vit. A requirement is met by 9 g 
chicken liver, 12 g beef liver or 60 
g lean liver sausage already, and 
that without any qualifying restric­
tions. 

Do you have problems with 
adapting your acuity during the 
changeover from light to dark, or 
do you belong to the risk group of 
people not regularly consuming 
meat and sausage products? Uso, 
you have already experienced the 
first forebodings of slight vit. A 
deficit symptoms. After having 
read and digested this a1ticle, 
you 'll know to eliminate these 
deficit symptoms in a problernless 
manner. 
~ Vit. B1 (thiamine): The con­
version of nutrients into energy 
ranks among the main tasks of 
thiamine. A deficit situation, in 
other words an allowance of less 
than 1 mg per day, primarily ex­
presses itself through loss of ap­
petite, digestive disorders and fa­
tigue. U these symptoms go dis­
regarded, damaging of the central 
nervous system can be the dire 
result. The German Society for 
Nutrition (Deutsche Gesellschaft 
für Ernährung, DGE) recom­
mends 1.4 mg thiamine per day 
for grown-up males. When rum­
maging through the available nu­
trient tables, vit. B1 concen­
trations of meaningful magnitude 
will hardly be found except for 
the mentionings of pork and 
poultry. 130 g pork fillet or 200 g 
of chicken are already enough to 
meet the daily requirement. But if 
the thiamine requirement is sup­
posed to be satisfied by vegetables 
only, one pound (500 g!) of green 
peas or one kg asparagus are 
needed. "So what about cereals 
and grain or cereal products?", is 
a statement frequently put for­
ward from vegetarian circles. Of 
course: with 550 g whole bread, 
the daily thiamine requirement 
can also be met, no question 
about it, unless one starts think­
ing twice about the quantity 
needed. 
~ Vit. B2 (riboflavin): Are you 
having a hard time seeing clearly 
of late? Is your skin loosing its 
healthy appearance? Uso, a ribo­
flavin undersupply could be the 
cause. Now then, before you go 
out and shop for products of the 
likes of Ellen Betrix brands or 
Merz Special Pills, why not first 
try a piece of liver or kidney from 
your local butcher store and get 
something to eat at the same time? 
No other foodstuff comes close to 
beef, pork or veal liver or kid­
neys, respectively, in terms of so 
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Table 3: Mineral contents of selected important foodstuffs 

foodstuff (100 g) Na K Ca Mg p 

mg mg mg mg mg 

0 daily requirement 2000 3000 800 350 800 
-3000 -4000 

poultry 
broilers 
ducks 
geese 

veal 
roast, medium fat 
liver 

beef 
roas~ Jean 
liver 

pork 
roast ( chine, back) 
liver 

milk and dairy products 
whole milk, 3.5 % 
yogurt, 3. 5 % 
hard cheese, Emmental 
sliceable cheese, "blue mold" 

fish, cooked 
trout (creek/sweetwater trout) 
carp 
llatfish (turbot) 

grains/cereals 
buckwheat, peeled 
buckwheat, parboiled 
corn (maize) 
rice, polished 
rice,polished,parboiled 

bread 
wheat bread 
mixed-grain bread 
whole wheat bread 

vegetables 
potatoes, boiled 
head lettuce 
cauliflower, boiled 

fruit 
apples 
apricots 
bananas 

high a riboflavin content level. Al­
ready 70 g are enough to satisfy 
the daily requirement of a grown­
up person. By comparison, 200 g 
of poultry meat or one liter of 
milk, or one kg vegetables would 
be necessary to obtain the same 
result. 
~ Vit. B6 (pyridoxine): Vit. B6 
occurs in a great number of food­
stuffs of both plant and animal 
origin. Looking at the matter in a 
proper way, what we are talking 
about is a whole vit. B6 group in­
cluding pyridoxol, pyridoxal and 
pyridoxamine. As it is easy for 
these substances to reciprocally 
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83 ill 12 37 200 
140 m 11 15 187 

1207 ill 24 33 313 

95 ill 10 15 189 
87 11.(i 9 19 306 

50 16.i 5 20 187 
116 m 7 17 358 

76 252 5 17 139 
77 15.0 10 21 362 

48 157 120 12 90 
48 157 120 12 92 

450 107 1020 35 636 
1400 260 lli 20 400 

40 17!! 19 27 240 
50 300 50 30 220 

llO 300 18 40 160 

2 324 21 ~ 254 
0 73 3 17 50 
6 330 15 nQ 256 
6 103 6 64 120 
2 33 2 13 40 

540 132 58 24 89 
479 200 22 48 203 
380 270 63 ~ 265 

3 fiQ 10 li 45 
10 224 37 11 33 
11 ll2 19 14 41 

2 144 7 6 10 
2 ~ 16 9 21 
1 3fil! 8 16 28 

transcend from one to another, 
the term vit. B6 will be solely used 
in the following for simplicity's 
sake. What's again decisive here 
is the bio-availability. More recent 
research results show in their 
findings that pyridoxine is bound 
to glucose in the majority of 
plant-origin foodstuffs with the 
consequence that their availability 
to the human organism is poor. In 
contrast to plant-origin foods, 
those of animal origin have the 
vit. B6 complex directly bound to 
the protein, making it more 
readily digestible. 
For grown-up males, the DGE 

TRANSLATION 

s Cl Fe Zn 
mg mg µ,g µ,g 

- 3000 12000 15000 
-5000 -18000 

200 85 1800 850 
200 85 2100 16fil! 
384 1528 2660 1666 

189 68 .m.i nfil 
240 89 12lli! 8400 

187 55 2467 4112 
240 68 11!!.0 5100 

180 66 2200 2252 
230 68 22100 i2ill! 

30 102 46 380 
30 102 46 380 

230 370 310 4630 
220 1800 310 2660 

210 60 1000 480 
230 60 1000 470 
240 140 500 200 

80 12 3200 2500 
20 3 667 667 
80 12 2100 2500 
70 30 600 500 
23 10 200 167 

82 450 950 500 
72 781 2060 1246 
86 998 2000 llQ!! 

35 50 700 300 
12 57 llOO 220 
76 25 507 211 

20 2 400 120 
6 1 650 70 

13 109 550 220 

recommends a daily intake of 1.8 
mg. Salmon, sardine (anchovy) 
and veal üver have the highest py­
ridoxine concentrations per 100 
g portion. These foodstuffs can 
atisfy about 50 per cent of the 

daily requirement. 100 g of meat 
or 200 g of vegetables suffice to 
satisfy about 30 per cent of the 
daily human pyridoxine require­
ment also. 
Protein metabolism and that of 
the nervous system could not be 
thought of without vit. B6. That's 
why the daily requirement level 
largely depends on momentary 
load and stress factors the human 

Cu Mn F 1 
µ,g µ,g µ,g µ,g 

2000 2000 1000 200 
-4000 -5000 

3!!Q 20 33 traces 
iiQ 30 40 1 
ill 65 73 6 

155 28 20 3 
nilll 280 19 8 

71 20 128 3 
1600 250 130 14 

58 72 56 3 
5480 16!! 290 14 

17 3 17 11 
10 3 17 4 

1.l.7Q 27 60 40 
160 200 150 40 

200 30 30 3 
50 60 32 2 

180 20 lli ~ 

2ill! 2000 170 1 
lli lli 27 traces 
2500 480 62 3 
500 2000 45 2 

47 ~ 15 1 

220 600 80 6 
ill 1499 96 4 
420 2300 95 4 

ill 170 10 4 
54 15.0 32 3 
84 144 10 traces 

100 65 7 2 
150 m! 10 1 
130 5.3!! 20 3 

body must cope with. Growth and 
pregnancy increase the vil. 86 
requirement as does an increase 
metabolic activity which could be 
caused by the cold winter season 
for instance. Several pain-reüev­
ing drugs are also apt to cause 
an increase in the pyridoxine 
requirement' of the human body. 
~ Vil. B12 ("Cyanocobalamin"): 
Vitamins of the B12 complex are 
water-soluble compounds of 
compücated structure with inter­
calated traces of cobalt. Vit. B12 is 
only synthesized by microorgan­
isms, as in the gastro-intestinal 
tract of slaughter animals, for in-
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2.0 mg daily. Table 2 shows the 
iron contents of various foodstuffs 
relative to 100 g of the respective 
food listed. 

Table 2: lron conlents of selected foodstuffs 

More important than the iron 
content of a foodstuff is how the 
human's organism can absorb 
iron. Only minor portions of iron 
as occurs in the food are actually 
available to the body, in other 
words can be absorbed by the in­
testine and from there be trans­
ferred into the bloodstream. Be­
cause iron is so poorly absorbed, 
particularly that stemming from 
plant-origin foods, and as a 
further result of a decrease in 
consumption of animal origin 
foodstuffs (meat and meat prod­
ucts) up to 50 per cent of women 
of menstruating age suffer from 
latent iron deficit. To this group of 
people, regular consumption of 
meat and meat products is there­
fore strongly recommended. lt 
should also be added that meat 
and meat products act to prac­
tically double the bio-availability 
of iron from plant-origin food, 
given the regular consumption of 
a typical mixed menu. Iron from 
plant-origin nutrients is utilized 
by the human body only at a rate 
of 1 to 7 per cent, whereas iron 
originating from animal-origin 
foodstuffs has a utilization rate, 
on average, of up to 22 per cent. 
As a result, meat and sausage 
products must therefore be re­
garded as some of the most valu­
able iron sources in the human 
diet. 
In table 3, figures underlined or 
shown in bold print indicate 
which foodstuffs are recommend­
able for meeting the human 
requirements and for making up 
a reasonably balanced nutrition. 
As is known from empirical data, 
the minerals sodium, phosphorus 
and chlorine are normally taken 
in at sufficient levels, sometimes 
even exceeding sufficiency. For 
this reason, those foodstuffs pos­
sessing high content values of 
these minerals are not so con­
spicuously presented as to stand 
out in the table. As far as sulphur 
is concerned, statistically secured 
requirements are not available. 
Table 3 provides impressive evi­
dence of the high ranking of meat 
in supplying humans with needed 
mineral substances. Iron contents 
of up to 22 100 pg, zink contents 
up to 5900 µg or copper contents 

IV 

food product iron content 

meat mg/100 g 

chicken liver 7.9 
beef liver 6.5 
veal liver 5.4 
beef/corned beef 4.3 
veal ( cutlet) 2.9 
pork (roast) 2.8 
chicken (roaster/broUer) 1.8 

milk/dairy products mg/100 g 

sour cream, lean grade 0.40 
butt er 0.30 
buttermilk 0.10 
mother's milk 0.05 
cowmilk 0.04 

" 

up to 5500 pg per 100 g food can 
be found in no other but animal­
origin foods. 

Vitamins 
Whenever the word vitamin is 
dropped, everyone first of all 
thinks of fruit and vegetables, 
while milk and dairy products are 
possibly also remembered, while 
hardly anyone comes to think of 
meat in this connection. But meat 
and meat products nevertheless 
contain substantial vitamin de­
pots. 
As has already been described for 
minerals, it is not primarily the 
absolute quantity which counts in 
vitamin supply, but rather the 
availability to or utilizability by the 
human organism. The word bio­
availability has become a fre­
quently used term in this context. 
And here again, it is meat and the 
products made from it which are 
distinguished by a particularly 
high bio-availability of vitamins. 
Vitamin deficit leads to health 
problems known as so-called hy­
povitaminoses. These conditions 
are most often diagnosed in 
people whose eating habits entail 
a single-sided nutrition. Numer­
ous studies show that older 
people and vegetarians are most 
often affected. But hypovitami­
noses of minor or medium de­
gree are also seen in pregnant 
and nursing mothers, school 
children and people who are fast­
ing over a longer period of time. 
Critical vitamins, in other words 
those which, as experience 
shows, are not ingested in suffi­
cient quantities given an unbal-

food product iron content 

fruit mg/100 g 

strawberries 1.0 
bananas 0.7 
peaches 0.6 
chenies 0.5 
plums 0.5 
omnges 0.4 
gmpefruil 0.3 
apples 0.3 

vegetables mg/100 g 

spinach 3.1 
head lettuce 2.0 
Brussels sprouts 1.5 
potatoes (peeled) 1.0 
tomatoes 0.6 

anced, plant-oriented nutrition, 
include vitamin A (axerophthol, 
retinol), B1 (thiamine), B2 (ribo­
flavin), B6 (pyridoxine) and, to a 
particular extent, folic acid. In 
people · sternly following vegetar­
ian eating habits, vit. B12 under­
supply should also be expected. 
All the above-named vitamins -
plus more - naturally occur in 
meat at high concentrations. 
IJJll,, Vit. A (axerophthol, retinol): 
Apart from its important functions 
with respect to the human eye and 
the seeing process vit. A also con­
tributes to cell membranes stabil­
ization in a major way. lt is only in 
animal origin foodstuffs that this 
vitamin can be found in its effec­
tive form. 
Naturally occurring in plants is 
only the vit. A precursor, known 
as ß-carotin. Only in the intesti­
nal tract does a conversion, to a 
very limited extent, occur as a re­
sult of microorganisms' activities. 
If.fat as a nutrient is not simulta­
neously present, the vitamin A 
formed is not absorbed, however. 
In plain language, this means that 
the carotene content of a raw, all­
vegetable diet cannot be utilized 
for meeting the human body's vit. 
A requirement. 
So, if nutrient tables indicate that 
100 g of carrots can satisfy the 
daily vitamin requirement, this 
statement is actually correct in a 
very limited way only - and only 
on the precondition that fat is also 
present. As a side note: the daily 
vit. A requirement is met by 9 g 
chicken liver, 12 g beefliver or 60 
g lean liver sausage already, and 
that without any qualifying restric­
tions. 

Do you have problems with 
adapting your acuity during the 
changeover from light to dark, or 
do you belong to the risk group of 
people not regularly consuming 
meat and sausage products? If so, 
you have already experienced the 
first forebodings of slight vit. A 
deficit symptoms. After having 
read and digested this article, 
you'll know to eliminate these 
deficit symptoms in a problemless 
manner. 
IJJll,, Vit. B1 (thiamine): The con­
version of nutrients into energy 
ranks among the main tasks of 
thiamine. A deficit situation, in 
other words an allowance of less 
than 1 mg per day, primarily ex­
presses itself through loss of ap­
petite, digestive disorders and fa­
tigue. If these symptoms go dis­
regarded, damaging of the central 
nervous system can be the dire 
result. The German Society for 
Nutrition (Deutsche Gesellschaft 
für Ernährung, DGE) recom­
mends 1.4 mg thiamine per day 
for grown-up males. When rum­
maging through the available nu­
trient tables, vit. B1 concen­
trations of meaningful magnitude 
will hardly be found except for 
the mentionings of pork and 
poultry. 130 g pork fillet or 200 g 
of chicken are already enough to 
meet the daily requirement. But if 
the thiamine requirement is sup­
posed to be satisfied by vegetables 
only, one pound (500 g!) of green 
peas or one kg asparagus are 
needed. "So what about cereals 
and grain or cereal products?", is 
a statement frequently put for­
ward from vegetarian circles. Of 
course: with 550 g whole bread, 
the daily thiamine requirement 
can also be met, no question 
about it, unless one starts think­
ing twice about the quantity 
needed. 
IJJll,, Vit. B2 (riboflavin): Are you 
having a hard time seeing clearly 
of late? Is your skin loosing its 
healthy appearance? If so, a ribo­
flavin undersupply could be the 
cause. Now then, before you go 
out and shop for products of the 
likes of Ellen Betrix brands or 
Merz Special Pills, why not first 
try a piece of liver or kidney from 
your local butcher store and get 
something to eat at the same time? 
No other foodstuff comes close to 
beef, pork or veal liver or kid­
neys, respectively, in terms of so 
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Table 3: Mineral contents of selected importanl foodstuffs 

foodstuff (100 g) Na K Ca Mg p 

mg mg mg mg mg 

0 daily requiremenl 2000 3000 800 350 800 
-3000 -4000 

poultry 
broilers 
ducks 
geese 

veal 
roast, medium fat 
liver 

beef 
roast, lean 
liver 

pork 
roast ( chine, back) 
liver 

milk and dairy products 
whole milk, 3.5 % 
yogurt, 3.5 % 
hard cheese, Emmental 
sliceable cheese, "blue mold" 

fish,cooked 
trout ( creek/sweetwater trout) 
carp 
flatfish (turbot) 

grains/ cereals 
buckwheat, peeled 
buckwheat, parboiled 
com (maize) 
rice, polished 
rice, polished,parboiled 

bread 
wheat bread 
mixed-grain bread 
whole wheat bread 

vegetables 
potatoes, boiled 
head lettuce 
cauliflower, boiled 

fruit 
apples 
apricots 
bananas 

high a riboflavin content level. Al­
ready 70 g are enough to satisfy 
the daily requirement of a grown­
up person. By comparison, 200 g 
of poultry meat or one liter of 
milk, or one kg vegetables would 
be necessary to obtain the same 
result. 
IJJll,, Vit. B6 (pyridoxine): Vit. BG 
occurs in a great number of food­
stuffs of both plant and animal 
origin. Looking at the matter in a 
proper way, what we are talking 
about is a whole vit. B6 group in­
cluding pyridoxol, pyridoxal and 
pyridoxamine. As it is easy for 
these substances to reciprocally 
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83 ill 12 37 200 
140 m l1 15 187 

1207 ill 24 33 313 

95 lli 10 15 189 
87 .ill 9 19 306 

50 3M 5 20 187 
116 m 7 17 358 

76 252 5 17 139 
77 3.5!! 10 21 362 

48 157 120 12 90 
48 157 120 12 92 

450 107 1020 35 636 
1400 260 .53.!! 20 400 

40 17Q 19 27 240 
50 300 50 30 220 

110 300 18 40 160 

2 324 21 8.5 254 
0 73 3 17 50 
6 330 15 120 256 
6 103 6 64 120 
2 33 2 13 40 

540 132 58 24 89 
479 200 22 48 203 
380 270 63 92. 265 

3 440 10 15 45 
10 224 37 l1 33 
11 lli 19 14 41 

2 144 7 6 10 
2 m 16 9 21 
l 3fü! 8 .3.(i 28 

transcend from one to another, 
the term vit. B6 will be solely used 
in the following for simplicity' s 
sake. What's again decisive here 
is the bio-availability. More recent 
research results show in their 
findings that pyridoxine is bound 
to glucose in the majority of 
plant-origin foodstuffs with the 
consequence that their availability 
to the human organism is poor. In 
contrast to plant-origin foods, 
those of animal origin have the 
vit. B6 complex directly bound to 
the protein, making it more 
readily digestible. 
For grown-up males, the DGE 
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s Cl Fe Zn 
mg mg µ,g µ,g 

- 3000 12000 15000 
-5000 -18000 

200 85 1800 850 
200 85 2100 lGill! 
384 1528 2660 1666 

189 68 1924 Ilfil 
240 89 1.9!ill 8400 

187 55 2467 4112 
240 68 7100 .51lli! 

180 66 2200 2252 
230 68 22100 .5_9ill)_ 

30 102 46 380 
30 102 46 380 

230 370 310 lli2 
220 1800 310 2660 

210 60 1000 480 
230 60 1000 470 
240 140 500 200 

80 12 3200 2500 
20 3 667 667 
80 12 2100 2500 
70 30 600 500 
23 10 200 167 

82 450 950 500 
72 781 2060 1246 
86 998 2000 2100 

35 50 700 300 
12 57 1100 220 
76 25 507 211 

20 2 400 120 
6 1 650 70 

13 109 550 220 

recommends a daily intake of 1.8 
mg. Salmon, sardine (anchovy) 
and veal liver have the highest py­
ridoxine concentrations per 100 
g portion. These foodstuffs can 
satisfy about 50 per cent of the 
daily requirement. 100 g of meat 
or 200 g of vegetables suffice to 
satisfy about 30 per cent of the 
daily human pyridoxine require­
ment also. 
Protein metabolism and that of 
the nervous system could not be 
thought of without vit. B6. That's 
why the daily requirement level 
largely depends on momentary 
load and stress factors the human 

Cu Mn F 1 
µ,g µ,g µ,g µ,g 

2000 2000 1000 200 
-4000 -5000 

1Q.O. 20 33 traces 
12!! 30 40 i 
ill 65 73 6 

155 28 20 3 
nfil! 280 19 8 

71 20 128 3 
32ill! 250 130 14 

58 72 56 3 
5480 16D 290 14 

17 3 17 l1 
10 3 17 4 

1170 27 60 40 
160 200 150 40 

200 30 30 3 
50 60 32 2 

180 20 lli 32 

2illl 2000 170 J 
lli fil 27 traces 
2500 480 62 3 
500 2000 45 2 

47 667 15 1 

220 ~ 80 6 
m ll.22 96 4 
420 2300 95 4 

1.52 170 10 4 
54 3..5.0 32 3 
84 144 10 traces 

100 65 7 2 
150 270 10 l 
130 .53.!! 20 3 

body must cope with. Growth and 
pregnancy increase the vit. B6 
requirement as does an increase 
metabolic activity which could be 
caused by the cold winter season 
for instance. Several pain-reliev­
ing drugs are also apt to cause 
an increase in the pyridoxine 
requirement of the human body. 
IJJll,, Vit. B12 ("Cyanocobalamin"): 
Vitamins of the B12 complex are 
water-soluble compounds of 
complicated structure with inter­
calated traces of cobalt. Vit. B12 is 
only synthesized by microorgan­
isms, as in the gastro-intestinal 
tract of slaughter animals, for in-
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stance. For this reason Cyanoco­
balamin primarily occurs in food­
stuffs of animal origin. In the 
group of plant-origin foods, this 
vitamin can only be identified in 
fermented products, as in sauer­
kraut, and then in small quan­
tities only. 
As a result, milk and dairy prod­
ucts, fish and meat as weil as meat 
products are the only meaningful 
sources of vit. B12, 
Even at the risk of repetition, let it 
be restated here again that meat 
and meat products can be virtual 
vitamin bombs. 
..,. Folie acid: Vit. B12 and folic 
acid are mutually supplemental 
and synergistic in their work 
which contributes to the building 
and renewed formation of all 
body ceils. Folie acid deficit is 
manif ested by a number of dys­
functional symptoms. Among 
those, the most important are 
bone mutations, reduced anti­
body formation, reproductive dis­
orders or changes in the mucosa. 
Those foodstuffs richest in folic 
acid are spinach, beef and pork 
liver as weil as red beets. A factor 
deserving special attention is folic 
acid's low stability. Given careless 
preparation, the entire folic acid 
content of a foodstuff can be lost. 
The actual allowance, in other 
words the recommended daily in­
take quantity of folic acid, is still 
unclarified, also because intesti­
nal bacteria may possibly be in­
volved in satisfying the require­
ment. 

Fats and essential fatty 
acids 
In human nutrition, fat first and 
foremost fullfills two different 
tasks: 
.... Fat is a source of energy and 
supplies carbon atoms for biosyn­
thesis taking place in the organ­
ism. 
..,. Fat is also a carrier of fat-sol­
uble agents. In this context, fat­
soluble agents are understood to 
be ·~ssential fatty acids (linoleic 
or linolenic acid, respectively, 
and arachidonic acid) as weil as 
the fat-soluble vitamins A, D, E 
andK. 
A special definitory note: arachi­
donic acid is frequently also re­
ferred to as vitamin E This desig­
nation is wrong, however. While 
arachidonic acid is essential, in 
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Table 4: lmportant content matter contained in animal 
musculat meat 

content matter meat 
per 100 grams 

calories (kcal) 114 

purincs 
(caiculnted as 

150 

purlc acid in mg) 

fat (g) 3:0 

cholesterol (mg) 70 

vitamin A ( µg) 3 

vitamin B1 (µg) 660 

vitamin B2 (µg) 170 

vitamin B6 (µg) 400 

vitamin B12 (µg) 1 

folic acid (µg) 2 

niacin (µg) 3700 

vitamin C traces 

vitamin D (µg) -
vitamin E (µg) 690 

calcium (mg) 9 

phosphorus (mg) 180 

iron (mg) 2.3 

sodium (mg) 58 

potassium (mg) 260 

magnesium (mg) 18 

manganese (µg) 60 

copper (µg) 310 

7jnk (µg) 1900 

iodine (µg) 3 

chloride (mg) 28 

other words vital to life, it has no­
thing in common with a vitamin, a 
fact also explained by the daily 
requirement of arachidonic acid 
which is much higher than would 
be the case if it were a vitamin. As 
far as vitamins are concerned, 
only minute quantities by weight, 
in the range of thousandth or mil­
lionth parts of a gram, are needed 
as the daily allowance. 
Humans not performing heavy 
bodily work are particulary weil­
advised to keep an eye on their 
daily fat intake. Thanks to fat's 
very high energy contents of 38 to 
39 kJ/g, overconsumption of fat 

liver kidneys 

127 130 

200 

3.3 5 

300 380 

3.5 340 

310 340 

320 l800 

0.6 0.55 

0.04 0.015 

0.074 -
1600 8400 

traces -
3 -

450 -
10 6 

360 260 

22 10 

77 170 

350 240 

14 16 

0.23 0.05 

50 0.15 

6.7 0.32 

0.01 0.03 

100 170 

can easily occur. (N.B.: 1 kcal = 
approx. 4.2 kilojoule, kJ) Too 
high a fat intake, in turn, shows in 
fat deposits, particularly around 
the waist, but also in increased 
susceptibility to hea1i attack and 
arteriosclerosis. The desirable le­
vel of fat intake should be in the 
range of 30 to 35 per cent of the 
total food intake, not more. 
Food fats can be thought of as 
mixtures of triglycerides; express­
ed differently, they consist of one 
part glycerol and three fatty acids. 
All food fats are practically con­
structed from the same fatty 
acids. Existing differences merely 

relate to reciprocal fatty acid ra­
tios. The fatty acids can be classed 
into three groupings: saturated 
fatty acids; mono-unsaturated 
fatty acids and multiply unsatu­
rated fatty acids. 
To bring it down to a simple com­
mon denominator: unsaturated 
fatty acids are evaluated as nutri­
tionally healthier than their satu­
rated counterparts. 
One school of thought, wide­
spread in teaching but neverthe­
less wrong, is that animal fats 
above all contain saturated and 
thus unhealthy fatty acids. Numer­
ous trials and experiments have 
refuted this. Accordingly, animal 
fats contain more than 50 per 
cent unsaturated (primarily 
mono-unsaturated) fatty acids. 
On the other hand, the fact that 
palm and coconut butter contain 
up to 90 per cent saturated fatty 
acids is often enough not men­
tioned at all. 
In an animal carcass, fats are not 
only present in the form of fatty 
tissue ( depot fat), but also as 
structured lipids. These struc­
tured lipids, in turn, are involved 
in the building of body cells; as an 
example, the human brain con­
tains more structured lipids than 
protein. Nutritionally, these lipids 
are attributed a much higher 
ranking than their structured li­
pid counterparts of plant origin. 
When it comes to bashing and 
condemning meat consumption, 
the factor of fat content is fre­
quently brought forward together 
with that of fat quality. As a rule, 
totally obsolete tables serve as the 
source from which the quotes 
most often come. But the data in 
these old tables ref er to what was 
called the "post-war pigs", pigs 
fattened to high market weights in 
other words, where fat consti­
tuted the value-determining part 
of the whole carcass. In today's 
antimeat argumentation, how­
ever, currently used pig breeds 
seem to go totally unnoticed - in 
fact, they must go unnoticed, be­
cause the results they contribute 
to the true tables are unlikely to fit 
into the concept of meat-bashing 
argumentation. 

Essential amino acids 
Amino acids can be thought of as 
protein building blocks. Among 
other things, protein is indispen-
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sable for the formation and devel­
opment of the musculature, body 
organs, blood, skin, but also 
enzymes. The amino acid con­
tents and the structural amino 
acid patte111s of meat protein of 
various animal species are mostly 
identical. In the proteins, 20 dif­
ferent amino acids can be regu­
larly found. Of these 20, 8 - and 
in the case of infants 10 - cannot 
be synthesized in the human bo<ly, 
eveo though they are essential. 
These amino acids are termed es­
sential because they must be in­
gested with thc food. Even if one 
single amino acid only is in lack­
ing in tbe foo<l ingested, Lhis fact 
will ioevitably lead to serious defi­
cit symptoms as could, for 
example, be manifested in skin 
diseases or growth standstill. The 
names of these essential amino 
acids are: isoleucine, lysine, 
phenylalanine, tryptophane, leu­
cine, met:hionine, threonine and 
valine; for infants, histidine and 
arginine, respectively, are also 
classified as essential. 
Actual protein depots do not exist 
in human body. Therefore, a con­
tinual supply of the essential ami­
no acids is necessary. While plant 
proteins must, for the most part, 
be classified as of low value, ani­
mal proteins are extremely high­
value due to their composition 
and concentration and can be 
utilized by the human organism at 
a rate of up to 90 per cent. The 
reason for the inferior quality of 
plant proteins is primarily due to 
their amino acid composition, 
which clearly deviates from that 
of the human protein and is 
therefore patently unsuitable for 
protein synthesis in the human 
organism. Also, one or even sev­
eral essential amino acids are 
principally in lacking. Moreover, 
plant-origin products also con­
tain a lesser amount of proteins in 
absolute terms. lt follows that an 
all-vegetarian diet comes with the 
inevitablc rcquiJement that, if suf­
ficient protein supply is to be pro­
vided, an 'ttccurately adjusted 
combination of plant-origin foods 
must be chosen in order to cir­
cumvent protein deficit. Persons 
with a naturally increased protein 
requirement (children, pregnant 
women, people performing hard 
bodily work) should generally be 
discouraged from following such 
a diet plan, however. 
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Some final remarks 
The discussion about undesirable 
heavy metal concentrations in in­
nards (edible organs of an ani­
mal's carcass) is certainly justi­
fied. But one thing should be 
borne in mind in this respect: for 
one, it is proven that the edible 
organs of young animal'i' car­
casses contain a negligibly low 
amount of heavy metals, for an­
other, the actual total intake of 
undesirable heavy metals only 
amounts to approximately 30 per 
cent of the WHO's maximum tol­
erance - with a further decreas­
ing tendency. What's frequently 
also forgotten is that heavy meta! 
not only occur in the edible visce• 
ra of slaughter animals, but are 
also accumulated in cereals, 
wheat or rye, for example. 
There can be no doubt that meat 
is a foodstuff of extremely high 
value, and one of a distinctly high 
nutrient density as weil. Plant-ori­
gin foods have no chance to com­
pete wiLh meat or meat products 
in terms of contents of \!llamins of 
the B complex (B1, B2, B6, B12), 
folic acid, niacin, vitamin A, zink, 
pantothenic acid and selenium -
all coupled ,vith good bio-avail­
ability. Because the human body 
is not at risk of being undersup­
plied with niacin, pa.ntothenic 
acid or biotin, these \litamins have 
not been discussed in greater de­
tail in this article. 
Finally, table 4 gives a c~mpre­
hensive overview of important 
content matter of animal muscu­
lar meat, liver and kidneys in per­
spicuous format. The respective 
meat values presented are based 
on averages incidental to fillet 
cuts of beef and pork. 
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FI Europe 1994 
To be held from 4 to 6 October, 
Food Ingredients Europe 1994 
will take place in Earls Court, 
London. And Food Ingredients 
Europe's status of being the 
world's leading event on food 
ingredients and additives is likely 
to be consolidated this year. In 
1993, FI Europe drew record at­
tendance of 17,800 visitors, 25 % 
up on 1992. The exhibition con­
firmed its international character 
by attracting food technologists, 
foo<l marketeers an<l food trader 
from no less than 92 countries. 
With 514 companies exbibiting at 
the 1993 event, Expoconsult is 
confident that this amount will in­
crease this year. Judging by the 
avid interest in the show - over 
90 % of the exhibition space has 
been sold. FI Europe is likely to 
exceed lasl yea.r's event. Co1weni­
e.nce, ready-meals and micro­
waveable foods are curently tl1e 
key factors driving the food and 
drink market. A trend which ge­
nerates a growing demand of ne­
wly developed sophisticated semi­
fi.nished food p.roducts, such as 

ready prepared sauces, bakery 
mixes, cheese analogues, top­
pings, snack pellets, processed 
fruits and vegetables, etcetera. In 
response to this trend, Food In­
gredients Europe London will see 
a rise in exhibitors of semi-fin­
ished products. 
Held concurrently with the ex­
hibition is the Food Ingredients 
Europe Conf erence. This year's 
conference, organized in eo-Op­
eration with the highly acknow­
ledged Institute of Food Science 
and Technology, comprises a 
series of scientific sessions high­
ligltting "behaviourial, phar­
macological and psychological ef­
fects of food" and new deve­
lopments in "food processing". In 
addition, a range of applied 
sessions will focus on new deve­
lopments and trends in food in­
gredients and additives. 
Another event which has been es­
tablished to broaden the scope of 
Food Ingredients Europe in Lon­
don are the Food Ingredients Eu­
rope Awards. Commencing in 
1994 FI Europe will launch these 
awards to recognize and honour 
innovation and quality in the 
manufacture and use of ingre­
dients internationally. In 1995 FI 
Europe will be held in Germany 
again, from 7 to 9 November. 

Hygienic wall 
panels 
New wall panels manufactured 
from glass fibre reinforced poly­
ester in the USA off er an alterna­
tive to conventional tiles. They ha­
ve no difficult-to-clean cement 
grouting, require no maintenan­
ce, are resistant to chemicals and 
are simple to clean with a high 
pressure cleaner. They are nor­
mally easily mounted on a flat, 
smooth surface but can also be 
mounted over old tiles. According 
to the manufacturer's information 
the good cleaning properties vir­
tually exclude any possibilitiy of 
bacterial fotmation on the panels, 
which are available in sizes 
1.22X2.44m and 2.75X3.05 m. 
The wall panels are available in 
white as standard but can also be 
supplied in the colour of your 
choice. (NPI Nederland B. V., 
Postbus 150, 3430 AD Nieuwe­
gei11; Netherlands) 

VII 



TRANSLATION 

stance. For this reason Cyanoco­
balamin primarily occurs in food­
stuffs of animal origin. In the 
group of plant-origin foods, this 
vitamin can only be identified in 
fermented products, as in sauer­
kraut, and then in small quan­
tities only. 
As a result, milk and ·dafry prod­
ucts, fish and meat as weil as meat 
products are the only meaningful 
sources of vit. B12• 

Even at the risk of repetition, let it 
be restated here again that meat 
and meat products can be virtual 
vitamin bombs. 
~ Folie acid: Vit. B,2 and folic 
acid are mutually supplemental 
and synergistic in their work 
which contributes to the building 
and renewed formation of all 
body cells. Folie acid deficit is 
manifested by a number of dys­
functional symptoms. Among 
those, the most important are 
bone mutations, reduced anti­
body formation, reproductive dis­
orders or changes in the mucosa. 
Those foodstuffs richest in folic 
acid are spinach, beef and pork 
liver as weil as red beets. A factor 
deserving special attention is folic 
acid's low stability. Given careless 
preparation, the entire folic acid 
content of a foodstuff can be lost. 
The actual allowance, in other 
words the recommended daily in­
take quantity of folic acid, is still 
unclarified, also because intesti­
nal bacteria may possibly be in­
volved in satisfying the require­
ment. 

Fots and essential fatty 
acids 
In human nutrition, fat first and 
foremost fullfills two different 
tasks: 
~ Fat is a source of energy and 
supplies carbon atoms for biosyn­
thesis taking place in the organ­
ism. 
~ Fat is also a carrier of fat-sol­
uble agents. In this context, fat­
soluble agents are understood to 
be essential fatty acids (linoleic 
or linolenic acid, respectively, 
and arachidonic acid) as weil as 
the fat-soluble vitamins A, D, E 
andK. 
A special definitory note: arachi­
donic acid is frequently also re­
ferred to as vitamin F. This desig­
nation is wrong, however. While 
arachidonic acid is essential, in 
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Table 4: lmportant contenl matter contained in animal 
musculat meal 

content matter meat 
per 100 grams 

calories (kcal) 114 

purines 150 
(calcula.ted as 
puric acid in mg) 

fat (g) 3.0 

cl1oll'.'ltero! (mg) 70 

vitamiu A (µg) 3 

vitamin B1 (µg) 660 

vitamin B2 ( µg) 170 

vitamln B6 (µg) 400 

vitamin B12 (µg) 1 

folic acid (µg) 2 

oiacin (µ,g) ' 3700 

vitamin C traces 

vitamin D (µg) -
vitamin E ( µg) 690 

calcium (mg) 9 

phosphorus (mg) 180 

iron (mg) 2.3 

sodium (mg) 58 

potassium (mg) 260 

magnesium (mg) 18 

manganese (µg) 60 

copper (µg) 310 

zink (µg) 1900 

fodine (µg) 3 

chlo1i<le (mg) 28 

other words vital to life, it has no­
thing in common with a vitamin, a 
fact also explained by the daily 

. requirement of arachidonic acid 
which is much higher than would 
be the case if it were a vitamin. As 
far as vitamins are concerned, 
only minnte quantities by weight, 
in the range of thousandth or mil­
lionth parts of a gram, are needed 
as the daily allowance. 
Humans not performing heavy 
bodily work are particulary well­
advised to keep an eye on their 
daily fat intake. Thanks to fat's 
very high energy contents of 38 to 
39 kJ/g, overconsumption of fat 

liver kidneys 

127 130 

200 

3.3 5 

300 380 

3.5 340 

310 340 

320 1800 

0.6 0.55 

0.04 0.015 

0.074 -
1600 8400 

traces -
3 -

450 -
10 6 

360 260 

22 10 

77 170 

350 240 

14 16 

0:23 0.05 

50 0.15 

6.7 0.32 

0.01 0.03 

100 170 

can easily occur. (N.B.: 1 kcal = 
approx. 4.2 kilojoule, kJ) Too 
high a fat intake, in turn, shows in 
fat deposits, particularly around 
the waist, but also in increased 
susceptibility to heart attack and 
arteriosclerosis. The desirable le­
vel of fat intake should be in the 
range of 30 to 35 per cent of the 
total food intake, not more. 
Food fats can be thought of as 
mixtures of triglycerides; express­
ed differently, they consist of one 
part glycerol and three fatty acids. 
All food fats are practically con­
structed from the same fatty 
acids. Existing differences merely 

relate to reciprocal fatty acid ra­
tlos. The fatty acids can be classed 
into three groupings: saturated 
fatty acids; mono-unsaturated 
fatty acids and multiply unsatu­
rated fatty acids. 
To bring it down to a simple com­
mon denominator: unsaturated 
fatty acids are evaluated as nutri­
tionally healthier than their satu­
rated counterparts. 
One school of thought, wide­
spread in teaching but neverthe­
less wrong, is that animal fats 
above all contain saturated and 
thus unhealthy fatty acids. Numer­
ous trials and experiments have 
refuted this. Accordingly, animal 
fats contain more than 50 per 
cent unsaturated (primarily 
mono-unsaturated) fatty acids. 
On the other hand, the fact that 
palm and coconut butter contain 
up to 90 per cent saturated fatty 
acids is often enough not men­
tioned at all. 
In an animal carcass, fats are not 
only present in the forn1 of fatty 
tissue ( depot fat), but also as 
structured lipids. These struc­
tured lipids, in turn, are involved 
in the building of body cells; as an 
example, the human brain con­
tains more structured lipids than 
protein. Nutritionally, these lipids 
are attributed a much higher 
ranking than their structured li­
pid counterparts of plant origin. 
When it comes to bashing and 
condemning meat consumption, 
the factor of fat content is fre­
quently brought forward together 
with that of fat quality. As a rule, 
totally obsolete tables serve as the 
source from which the quotes 
most often come. But the data in 
these old tables refer to what was 
called the "post-war pigs", pigs 
fattened to high market weights in 
other words, where fat consti­
tuted the value-determining part 
of the whole carcass. In today's 
antimeat argumentation, how­
ever, currently used pig breeds 
seem to go totally unnoticed - in 
fact, they must go unnoticed, be­
cause the results they contribute 
to the true tables are unlikely to fit 
into the concept of meat-bashing 
argumentation. 

Essential amino acids 
Amino acids can be thought of as 
protein buJlding blocks. Among 
other things, protein is indispen-
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sable for the formation and devel­
opment of the musculature, body 
organs, blood, skin, but also 
enzymes. The amino acid con­
tents and the structural amino 
acid patterns of meat protein of 
various anJmal species are mostly 
identical. In the proteins, 20 dif­
ferent amino acids can be regu­
larly found. Of these 20, 8 - and 
in the case of infants 10 - cannot 
be synthesized in the human body, 
even though they are essential. 
These amino acids are termed es­
sential because they must be in­
gested with the food. Even if one 
single amino acid only is in lack­
ing in the food ingested, this fact 
will inevitably lead to serious defi­
cit symptoms as could, for 
example, be manifested in skin 
diseases or growth standstill. The 
names of these essential amino 
acids are: isoleucine, lysine, 
phenylalanine, tryptophane, leu­
cine, methionine, threonine and 
valine; for infants, histidine and 
arginine, respectively, are also 
classified as essential. 
Actual protein depots do not exist 
in human body. Therefore, a con­
tinual supply of the essential ami­
no acids is necessary. While plant 
proteins must, for the most part, 
be classified as of low value, ani­
mal proteins are extremely high­
value due to their composition 
and concentration and can be 
utilized by the human organism at 
a rate of up to 90 per cent. The 
reason for the inferior quality of 
plant proteins is primarily due to 
their amino -acid composition, 
which clearly deviates from that 
of the human protein and is 
therefore patently unsuitable for 
protein synthesis in the human 
organism. Also, one or even sev­
eral essential amino acids are 
principally in lacking. Moreover, 
plant-origin products also con­
tain a lesser amount of proteins in 
absolute terms. lt follows that an 
all-vegetarian diet comes with the 
inevitable requirement that, if suf­
ficient protein supply is to be pro­
vided, an accurately adjusted 
combination of plant-origin foods 
must be chosen in order to cir­
cumvent protein deficit. Persons 
with a naturally increased protein 
requirement ( children, pregnant 
women, people performing hard 
bodily work) should generally be 
discouraged from following such 
a diet plan, however. 
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Some final remarks 
The discussion about undesirable 
heavy metal concentrations in in­
nards (edible organs of an ani­
mal's carcass) is certainly justi­
fied. But one thing should be 
borne in mind in this respect: for 
one, it is proven that the edible 
organs of young animals' car­
casses contain a negligibly low 
amount of heavy metals, for an­
other, the actual total intake of 
undesirable heavy metals only 
amounts to approximately 30 per 
cent of the WHO's maximum tol­
erance - with a further decreas­
ing tendency. What's frequently 
also forgotten is that heavy metals 
not only occur in the edible visce­
ra of slaughter animals, but are 
also accumulated in cereals, 
wheat or rye, for example. 
There can be no doubt that meat 
is a foodstuff of extremely high 
value, and one of a distinctly high 
nutrient density as weil. Plant-ori­
gin foods have no chance to com­
pete with meat or meat products 
in terms of contents of vitamins of 
the B complex (B1, B2, B6, B12), 
folic acid, niacin, vitamin A, zink, 
pantothenic acid and selenium -
all coupled with good bio-avail­
ability. Because the human body 
is not at risk of being undersup­
plied with niacin, pantothenic 
acid or biotin, these vitamins have 
not been discussed in greater de­
tail in this article. 
Finally, table 4 gives a compre­
hensive overview of important 
content matter of animal muscu­
lar meat, liver and kidneys in per­
spicuous format. The respective 
meat values presented are based 
on averages incidental to fillet 
cuts of beef and pork. 
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Europe's status of being the 
world's leading event on food 
ingredients and additives is likely 
to be consolidated this year. In 
1993, FI Europe drew record at­
tendance of 17,800 visitors, 25 % 
up on 1992. The exhibition con­
firmed its international character 
by attracting food technologists, 
food marketeers and food traders 
from no less than 92 countries. 
With 514 companies exhibiting at 
the 1993 event, Expoconsult is 
confident that this amount will in­
crease this year. Judging by the 
avid interest in the show - over 
90 % of the exhibition space has 
been sold. FI Europe is likely to 
exceed last year's event. Conveni­
ence, ready-meals and micro­
waveable foods are curently the 
key factors driving the food and 
drink market. A trend which ge­
nerates a growing demand of ne­
wly developed sophisticated semi­
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Held concurrently with the „ex­
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and Technology, comprises a 
series of scientific sessions high­
lighting "behaviourial, phar­
macological and psychological ef­
fects of food" and new deve­
lopments in "food processing". In 
addition, a range of applied 
sessions will focus on new deve­
lopments and trends in food in­
gredients and additives. 
Another event which has been es­
tablished to broaden the scope of 
Food Ingredients Europe in Lon­
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rope Awards. Commencing in 
1994 FI Europe will launch these 
awards to recognize and honour 
innovation and quality in the 
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dients internationally. In 1995 FI 
Europe will be held in Gern1any 
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ester in the USA offer an alterna­
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ve no difficult-to-clean cement 
grouting, require no maintenan­
ce, are resistant to chemicals and 
are simple to clean with a high 
pressure cleaner. They are nor­
mally easily mounted on a flat, 
smooth surface but can also be 
mounted over old tiles. According 
to the manufacturer's information 
the good cleaning properties vir­
tually exclude any possibilitiy of 
bacterial formation on the panels, 
which are available in sizes 
l.22X2.44 m and 2.75X 3.05 m. 
The wall panels are available in 
white as standard but can also be 
supplied in the colour of your 
choice. (NPI Nederland B. V., 
Postbus 150, 3430 AD Nieuwe­
gein, Netherlands) 
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