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ABSTRACT
An im por tant group of die tary sup ple ments are those prepa ra tions stimu lat ing the de fence mecha nism of the hu man body. Of ten pow -
dered plant raw ma te ri als or dry ex tracts from herbs are in cluded in these die tary sup ple ments, there fore these prepa ra tions, apart from
be ing bio logi cally ac tive, can con tain con sid er able quan ti ties of the min eral mat ter. The pur pose of our work was to as sess the lev els of
chro mium and nickel in se lected die tary sup ple men tal prod ucts pro duced in the form of cap sules and pills (Acer ola Plus, Cat’s Claw,
Maca, Maca 50 Plus, Spi ru lina, Spi ru lina Ha waian, Spi ru lina Paci fica, Vil ca cora, Żeń- szeń from  the “Herb al ist's Plants of  'He rb apol' in
Cra cow”, Żeń- szeń – Gin seng from  “KRKA”, Żeń- szeń sup plied by Na turell, Żeń- szeń Ko rean from “Wal mark”, Żeń- szeń sup plied by
“Vita- complex”) and in liq uid prepa ra tions  (Aloe - juice, Aloe vera drink ing gel, Al oes Ac tiv, Al oes Young, Body max Tonik, Gin sen gin
400, Gin senol, Noni - juice, Noni- vita, Noni Plus). Pre pared sam ples (3-5) of each of prepa ra tions were ex am ined, in two par al lel runs
with analy sis was car ried out us ing a Pye Uni cam SP 192 atomic ab sorp tion spec trome ter, while ap ply ing spe cific de ter mi na tion pa rame -
ters for given ele ment. In sup ple ments in the form of cap sules and pills, the chro mium con tent fluc tu ated, on av er age, from 0.33 μg/g
(Acer ola Plus), to 13.79 μg/g (Spi ru lina), and of nickel, from 0.16 μg/g (Acer ola Plus), to 4.10 μg/g (Żeń- szeń (gin seng) – “Herb al ist's
Plants of 'He rb apol' in Cra cow'). In the liq uid die tary sup ple ments that were tested, the val ues were as fol lows: the amounts of chro mium
were up to 0.12 μg/ml, while nickel was up to 0.27 μg/ml. In stud ied prepa ra tions, chro mium and nickel lev els di verged widely, de pend -
ing on the form and com po si tion of the die tary sup ple ment. What is more, spe cial pre dis po si tions of cer tain raw plant ma te ri als (ma rine
alga – spi ru lina and of root of gin seng) were ob served, for the ac cu mu la tion of the de ter mined micro- elements.
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INTRODUCTION
Die tary sup ple ments play im por tant roles in en gen der ing

prof it abil ity in the world's phar ma ceu ti cal busi nesses. In
2008, the value of the mar ket for die tary sup ple ments in Po -
land alone, amounted to 21% of the daily in come within the
typi cal phar macy. On a yearly ba sis, this amounted to over
1.1 bn PLN within the in dus try as a whole. This market-
 share is grow ing, since every year, new sup ple ments are be -
ing reg is tered. What is more, from the to tal number of
sup ple ments re ported to the gov ern ing bod ies of the in dus -
try, in the years 2000–2005, the ma jor ity of this mar ket was
based upon prepa ra tions of raw herbal ma te ri als [14, 17].

The grow ing de mand for die tary sup ple ments re sults
from an in creased in ter est in liv ing healthy life styles. These
prepa ra tions are taken by both young peo ple and the eld erly.
A  die tary sup ple ment, as the term sug gests, is some thing
added to the eve ry day diet that pro vides scarce sub stances
con sid ered es sen tial (or per ceived to be es sen tial) for the
cor rect func tion ing of the hu man body. These in clude nu tri -
ents, vi ta mins and min er als or other sub stances de monstrat ing 

physio logi cal ac tion. Such items can be ap plied pro phy lac ti -
cally or as pre scribed sup ple ments in the ther apy for
dif fer ent dis ease en ti ties [12, 17].

Prepa ra tions stimu lat ing the im mune sys tem of the hu -
man body con sti tute an im por tant group of these
sup ple ments. These prepa ra tions usu ally con tain in gre di ents 
of plant ori gin which are im ported as raw ma te ri als from
Asia and South Amer ica [10, 15]. Among the raw in gre di -
ents in such stud ied die tary sup ple ments which owe their
immuno- stimulant prop er ties to plant ele ments are: aloe,
globe fish, vil ca cora, root pop pies and gin seng, the ma rine
alga spi ru lina, as well as acer ola and noni [6, 10, 15].

Some plant raw ma te ri als con tain con sid er able quan ti ties
of min eral com pounds. This is be cause some plants can se -
lec tively ac cu mu late cer tain ele ments. For ex am ple,
ex peri men tal re search re veals that that ma rine alga Spi ru lina 
plat en sis ab sorbs from a pol luted en vi ron ment, among other
min er als: se le nium, zinc, cop per, man ga nese, iron and chro -
mium (III). It then binds these ele ments into or ganic
com plexes [6]. It should be noted that micro- bioelements
such as chro mium and nickel are in dis pen sa ble com po nents
of healthy liv ing, but only in spe cific (trace) amounts, as ex -
ces sive quan ti ties of these micro- elements in duce ad verse
ac tion in the hu man body [1, 9].
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In re la tion to the rise of the quan tity of sup ple ments in the
commer cial mar ket and the in creased de mand for these
prepa ra tions, regu lat ing bod ies must en sure that they are safe
for con sump tion and not a haz ard for health. For this pur pose,
tests of level of chro mium and nickel were per formed in se -
lected sup ple ments whose in gre di ents dis play an in flu ence on 
the hu man im mu no logi cal de fence mecha nism.

MATERIALS AND METHODS
The stud ied die tary sup ple ments were pur chased in phar -

ma cies in Lublin in 2010 (Ta ble 1 and 2). Sam ples (3-5) of
each prepa ra tion were ex am ined, in two par al lel runs. Every
sam ple con sti tuted a sepa rate se ries of the pro duc tion. To
en sure ac cu rate weight of min er ali za tion, sup ple ments in the 
form of pills were crushed in a mor tar, while gela tin cap sules 
were weighed in one piece, and liq uid sup ple ments, af ter
thor ough meas ur ing out, were dried within quartz evapo rat -
ing ba sins. Sam ples were then min er al ized “dry" at the
tem pera ture of 450°C. The pro cess of this min er ali za tion
was sped up us ing a wa ter so lu tion of ni tric acid (V) of a con -
cen tra tion of about 20% (HNO3 Su prapur, Merck). The
ashes were then dis solved in wa ter con tain ing a 15% so lu -
tion of  hy dro chlo ric acid (HCl Su prapur, Merck). 

Table 1. Name, producer and composition of dietary supplements
(in the form of capsules and tablets) stimulating the human immune
system

No Preparation name Main components

  1 Acer ola Plus (tabl.);
Pu ri tan's Pride Inc., USA

Pow dered acer ola fruit, pow dered grains of
the buck wheat, buds of the wild rose (Rosa
canina), cit rus bi fla vonoids, ex tract from
green pep per, ex tract from black cur rant,
ru tin, hes peridine

  2
Cat's Claw (caps.);
Now Foods, USA

Pow dered cat’s claw (Un caria to men tosa)

  3
Maca (caps.); 
A-Z Me dica,
Sp. z o.o., Po land

Pow dered maca root (Le pid ium mey enii
Walp.)

  4
Maca 50 Plus(caps.);
A-Z Me dica, 
Sp. z o.o., Po land

Pow dered maca root (Le pid ium mey enii
Walp.), an ti oxi da tive pre fix: beta- carotene,
vi ta mins – E, C; shark’s car ti lage

  5
Spi ru lina (tabl.);
Wal mark, Sp. z o.o.,
Czech Rep.

Sea al gae (Spi ru lina plat en sis), Vi ta mins: B1, 
B2, B6

  6
Spi ru lina Ha waian  
(caps.); Or ganic 
by Na ture Inc., USA

Sea al gae (Spi ru lina plat en sis) 100%

  7
Spi ru lina Pa cy fica
(tabl.); Cya no tech
Corp., USA

Sea al gae (Spi ru lina plat en sis)

  8
Vil ca cora (caps.);
An dean Medi cine Cen tre 
Ltd., United King dom

Vil ca cora (Un caria to men tosa)

  9
Żeń- szeń (gin seng),
(caps.); Her ba pol
Kraków, Po land

Pow dered gin seng root (Gin seng ra dix), 
iron ox ides as cap sule com po nents

10 Żeń- szeń Gin seng,
(caps.); KRKA, Slove nia

Dry ex tract from gin seng root (Panax
gin seng radi cis ex trac tym sic cum), iron
ox ides as cap sule com po nents

11 Żeń- szeń Gin seng (tabl.);
Na turell AB, Swe den

Stan dard ized ex tract from white Ko rean
gin seng root (Panax gin seng C.A. Meyer)

12

Żeń- szeń ko reański
(Ko rean gin seng),
(caps.);  Wal mark, 
Sp. z o.o., Czech Rep.

Ex tract from white Ko rean gin seng root,
vi ta min E (D- alpha to co pherol)

13
Żeń-szeń vita-complex
(ginseng), (caps.); Olimp
Lab., Sp. z o.o., Poland

Korean ginseng (Korean Panax ginseng
extract.), American ginseng (Panax
quinquefolium ex tract)

The lev els of chro mium were de ter mined di rectly from
the min er ali sate, and that of nickel, from the or ganic phase,

by in duc ing this ele ment into a com pre hen sive bond with the 
am mo nium salt of dithio car ba mate of pyr ro lidine (APDC),
in an en vi ron ment con tain ing a cit rate buffer at pH = 6.8 and
then ex tract ing the com plex through the use of methyl iso bu -
tyl ke tone (MIBK) [16]. Analy sis was car ried out in a Pye
Uni cam SP 192 atomic ab sorp tion spec trome ter, ap ply ing
spe cific de ter mi na tion pa rame ters for each given ele ment
[13].

Table 2. Name, producer and composition of liquid dietary supple-
ments stimulating human immune system

No Preparation name Main components

  1

Aloe vera – aloe juice;
Laboratoria Natury, Alter
Medica, Olfam, Sp.z o.o.,
Poland

Aloe juice (Aloe vera)

  2

Aloe vera drink ing gel juice
with pulp pieces 
– gel; Labo rat. Na tury, Sp.
z o.o., Bio Me dica, Po land

Aloe juice with pulp pieces (Aloe vera)

  3
Al oes Ac tiv – aloe juice with 
ex tract of gin seng; Al ter
Me dica, Po land

Aloe juice (Aloe bar bad en sis), gin seng
ex tract (Acan tho panax sen ti co sus Maxim)

  4

Al oes Young + żura wina 
– aloe juice and cran berry
juice with acer ola fruit;
Al ter Me dica, Po land

Aloe juice (Aloe bar bad en sis – 70%),
cran berry juice (Oxy coc cus pal us tris 
Hill syn. Vac cinum oxy coc cus – 25%),
acer ola pow dered fruit (Mal pighia gabra – 
5%)

  5 Body max Tonik; 
Ax el lus A/S, De namrk

Stan dard ized ex tract from gin seng 
GGE (Panax gin seng C.A. Meyer),
Stan dard ized ex tract from  Japa nese
gingko (Ginkgo bi loba), vi ta mins: B1, B2,
B6, PP, pan to thenic acid

  6

Gin senging 400 – ex tract
from gin seng with honey;
MEHECO No 18, Guan-
gim ing Zhong Jie, China

Gin seng ra dix ex trac tum spis sum 3:1 
– 400 mg, royal jelly 300 mg in
1 am poule – 10 ml

  7
Gin senol; Kra kowskie
Zakłady Zie lar skie „Her ba- 
pol”,  Kraków, Po land

Gin seng root tinc ture 1:5
(Gin seng ra dix)

  8 Noni - noni fruit juice; 
Al ter Me dica, Po land  Noni fruit juice (Mor inda ci tri fo lia)

  9
Noni- vita – noni fruit juice;
Labo ra to ria Na tury, 
Sp. z  o.o., Po land

 100% Noni fruit juice (Mor inda ci tri fo lia)

10
Noni Plus – juice of noni
and cran berry fruits;
Al ter Me dica, Po land

Noni fruit juice (Morinda citrifolia),
cranberry juice (Oxycoccus palustris)

In the same con di tions, analy sis was per formed of the cer -
ti fied ref er ence ma te rial. This is a blend of Pol ish herbs
deemed "Mixed Pol ish Herbs" (INST-MPH- 2) [7]. De -
clared amounts of ex am ined ele ments in this ref er en tial
ma te rial amounted to: chro mium – 1.69 ± 0.13 μg/g; and 
nickel – 1.57 ± of 0.16 μg/g. De ter mined amounts were:
chro mium – 1.63 ± 0.07 μg/g; and nickel – 1.51 ±  0.08 μg/g. 

The re sults of our analy sis were ar ranged in ta bles 3, 4
and 5, giv ing the arith metic mean, the stan dard de via tion and 
the con tent range (min. – max.) – for each prepa ra tion.

RESULTS AND DISCUSSION
Chro mium (III) plays im por tant meta bolic func tions in

the hu man body, but so far, an EAR value (Es ti mated Av er -
age Re quire ment) or a UL value (Tol er able Up per In take)
have not been set. Only an Ade quate In take (AI) value have
been determined. This, for young women (from 19 to 50 of
year of age) is 25 μg/day, and for men in this age group –
35 μg/day of chro mium. For older women and men (from 51
up to 70 years) the AI value is 20 μg/day and 30 μg/day of
chro mium re spec tively [8, 9].
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In the stud ied die tary sup ple ments, a larger quan tity of
chro mium was in di cated in prepa ra tions con tain ing the ma -
rine alga spi ru lina (Spi ru lina plat en sis): maxi mum 13.79
μg/g (in the Spi ru lina prepa ra tion "Wal mark"); 10.86 μg/g
(Spi ru lina Paci fica) and 8.75 μg/g (Spi ru lina Ha waian). It
was stated ear lier that this alga dem on strates pe cu liar pre dis -
po si tions to the ac cu mu la tion of chro mium (III). The
cap sules and pills based on other than spi ru lina de rived ma -
te rial used in this study con tained, on av er age, from 0.33 μg
of chro mium in 1 g of prepa ra tion (Acer ola Plus), to 4.99 μg
of this ele ment in 1 g of gin seng from “Herb al ist's Plant, in
Cra cow”. Af ter con vert ing into in di vid ual mass prepa ra tion, 
it is still no tice able that a greater amount of chro mium ap -
peared in pills and cap sules with spi ru lina, on av er age from
5.25 μg to 8.97 μg. Hence, when sup ple ment ing daily in take
with the Spi ru lina – based sup ple ment “Wal mark” at the
maxi mum rec om mended daily dose, we can in tro duce 44.85
μg of chro mium on av er age into the or gan ism. This con sti -
tutes over 100% of the stan dard es tab lished as AI (level of
the suf fi cient con sump tion) for this ele ment [8, 9].

In re gard to liq uid sup ple ments, chro mium lev els ranged,
on av er age from 0.02 μg/ml (Al oes Young) to 0.12 μg/ml in
Aloe vera – drink ing gel. This at the maxi mum rec om mended
dose  of 6.0 μg, con sti tuted per day, con sti tuted 17% of the
rec om mended norm for men and 24% for women [8, 9].

A lit era ture search in sci ence jour nals in di cates that the
level of chro mium in die tary sup ple ments and other prepa ra -
tions (in the form of cap sules and pills) ranged widely. In
die tary prepa ra tions, it was stated, on av er age, from 0.15
μg/g to 50.64 μg of this ele ment can be found in 1 gram of
these sup ple ments (prepa ra tions with the in ten tional ad di -
tion of chro mium) [2]. In par ticu lar, for sev eral prod ucts,
val ues were from 0.12 μg/g to 22.93 μg/g in Chi to bon –
prepa ra tion with the ad di tion of chro mium [5]; in prepa ra -
tions made from phy toes tro gens, from 0.12 μg/g to 4.57
μg/g [3]; and in sup ple ments con tain ing anti- oxidizing
agents, from 0.03 μg/g (Gar lic forte), to 6.85 μg/g (Maxi Vi -
sion) [4]. Leśniewicz et al. de ter mined that in some prepa-
ra tions stud ied, much greater amounts of chro mium were
found – up to 63.1 μg/g [11].

Nickel has been rela tively re cently rec og nized as an ele -
ment es sen tial for man, but its rec om mended daily in take
(RDA) so far has not be as sessed, nor has its Ade quate In -
take (AI). Only a UL value has been cal cu lated. This for an
adult male amounts to 1 mg/day of solu ble salts of nickel [9].

The con tent of nickel in the stud ied die tary sup ple ments,
as with chro mium, was also widely ranged. Prepa ra tions in
the form of cap sules and pills con tained, on av er age from
0.16 μg/g (Acer ola Plus), to 4.10 μg/g in sup plied gin seng
roots (Żeń- szeń from “Cra cow Herb al ist's Plants”). What is
more, con sid er able quan ti ties of this ele ment were found in
prepa ra tions based upon the ma rine alga – Spi ru lina plat en sis. 
On av er age, this ranged from 2.55 μg/g, to 2.63 μg/g. In par -
ticu lar, the amount of nickel con tained within cap sules and
pills de rived from spi ru lina showed a maxi mum quan tity of
1.68 μg in in the Spirulina- based pill sup plied by “Wal -

mark”. Ex press ing this quan tity as a maxi mum twenty- four
hour dose shows that tak ing this sup ple ment con trib utes 
9.18 μg of nickel per day.

In the liq uid sup ple ments tested, the amount of nickel in
solu ble form av er aged from 0.02 μg of nickel in 1 ml in Aloe
vera, Al oes Young, Body max Tonic wa ter, up to 0.27 μg/ml
in the  Noni- vita prepa ra tion. In re gard to the juice of the noni
fruit (from Noni- vita), on av er age, this dos age was  10.80 μg
per day at the rec om mended rate of daily con sump tion.

Table 3. The chromium content in dietary supplements stimulating 
the human immune system, μg⋅g–1 and μg/caps. (tabl.) and intake of
chromium with maximal of daily dose (μg)

No Preparation name

Chro mium
(Cr) con tent 

(μg⋅g–1)

Chro mium
(Cr) con tent
(μg/caps.

(tabl.)

Mean in take
of chro mium

with maxi mal 
of daily dose
(μg of Cr)

Arithmetic mean, standard deviation 
and content (min. – max.)

  1 Acerola Plus, (tabl.),
n*= 5, m* = 0.92

0.33 ± 0.08
0.27 – 0.44 

0.31 ± 0.07
0.25 – 0.41 0.31

  2 Cat's Claw (caps.),
n = 5, m = 0.60 g

0.87 ± 0.07
0.78 – 0.94

0.52 ± 0.04
0.47 – 0.56 3.12

  3 Maca, (caps.),
n = 5, m = 0.40 g

0.97 ± 0.05
0.90 – 1.00

0.39 ± 0.02
0.36 – 0.40 1.17

  4 Maca 50 Plus, (caps.),
n = 5, m = 0.60 g

1.74 ± 0.31
1.43 – 2.22

1.05 ± 0.18
0.88 – 1.33 2.10

  5 Spi ru lina (Wal mark),
(tabl.), n = 5, m = 0.65 g

13.79 ± 3.19
10.07 – 16.80

8.97 ± 2.08
6.55 – 10.92 44.85

  6 Spi ru lina Ha waian, (caps.),
n = 5, m = 0.60 g

8.75 ± 0.67
7.91 – 9.54

5.25 ± 0.40
4.75 – 5.72 31.50

  7 Spi ru lina Pa cy fica, (tabl.),
n = 5, m = 0.50 g

10.86 ± 0.97
9.96 – 12.23

5.43 ± 0.49
4.98 – 6.12 32.58

  8 Vil ca cora, (caps.), 
n = 5, m = 0.56 g

0.70 ± 0.17
0.50 – 0.90

0.39 ± 0.09
0.28 – 0.50 2.34

  9

Żeń- szeń (gin seng 
– Her ba pol Kraków),
(caps.), n = 5,
m = 0.30 g

4.99 ± 1.34
3.29 – 6.09

1.50 ± 0.40
0.99 – 1.83 6.00

10
Żeń- szeń Gin seng
(KRKA), (caps.),  
n = 5, m = 0.46 g

0.72 ± 0.07
0.64 – 0.80

0.33 ± 0.04
0.29 – 0.37 0.33

11
Żeń- szeń Gin seng
(Na turell), (tabl.), 
n = 5, m = 0 40 g

0.65 ± 0.09
0.57 – 0.76

0.26 ± 0.03
0.23 – 0.30 0.52

12

Żeń- szeń ko reański
(Ko rean gin seng 
– Wal mark), (caps.), 
n = 5, m = 0.50 g

0.65 ± 0.16
0.45 – 0.82

0.32 ± 0.08
0.23 – 0.41 0.32

13

Żeń- szeń vita- complex,
(gin seng – Olimp),
(caps.),
n = 5, m = 0.78 g

0.59 ± 0.21
0.47 – 0.90

0.46 ± 0.16
0.37 – 0.70 0.46

 n* – number of examined series of pro duc tion
m* – mean mass of cap sule or tab let

Table 4. The nickel content in dietary supplements stimulating the
human immune system μg⋅g–1 and μg/caps. (tabl.) and intake of nickel
with maximal of daily dose (μg)

No Preparation name

Nickel (Ni)
con tent 
(μg⋅g–1)

Nickel (Ni)
con tent

(μg/caps.
(tabl.)

Intake 
of nickel with 

maximal 
of daily dose 

(μg of Ni)

Arithmetic mean, standard deviation 
and content (min. – max.)

  1 Acerola Plus, (tabl.),
n* = 5, m* = 0.92

0.16 ± 0.01
0.15 – 0.18

0.15 ± 0.01 
0.14 – 0.17 0.15

  2 Cat's Claw (caps.), 
n = 5, m = 0.60 g

0.24 ± 0.03
0.22 – 0.28

0.15 ± 0.02
0.13 – 0.17 0.90

  3 Maca, (caps.), 
n = 5, m = 0.40 g

0.80 ± 0.19
0.60 – 0.96

0.32 ± 0.08
0.24 – 0.38 0.97

  4 Maca 50 Plus, (caps.),
n = 5, m = 0.60 g

0.57 ± 0.09
0.44 – 0.67

0.34 ± 0.06
0.26 – 0.40 0.68

  5 Spi ru lina (Wal mark),
(tabl.), n = 5, m = 0.65 g

2.58 ± 0.46
 1.84 – 3.09

1.68 ± 0.30
1.20 – 2.01 8.40
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  6 Spi ru lina Ha waian, (caps.),
 n = 5, m = 0.60 g

2.55 ± 0.50
2.11 – 3.07 

1.53 ± 0.30 
1.27 – 1.84 9.18

  7 Spi ru lina Pa cy fica, (tabl.), 
n = 5, m = 0.50 g

2.63 ± 0.70 
1.81 – 3.24

1.32 ± 0.35
0.91 – 1.62 7.92

  8 Vilcacora, (caps.), 
n = 5, m = 0.56 g

0.24 ± 0.06
0.18 – 0.30

0.14 ± 0.04 
0.10 – 0.17 0.84

  9
Żeń- szeń (gin seng 
– Her ba pol Kraków),
(caps.), n = 5, m = 0.30 g

4.10 ± 1.28
2.74 – 5.40

1.23 ± 0.39 
0.82 – 1.62 4.92

10
Żeń- szeń Gin seng
(KRKA), (caps.),  
n = 5, m = 0.46 g

2.03 ± 0.20 
1.77 – 2.24

0.93 ± 0.09
0.81 – 0.96 0.93

11
Żeń- szeń Gin seng
(Na turell), (tabl.), 
n = 5, m = 0.40 g

1.43 ± 0.26 
1.04 – 1.61

 0.57 ± 0.10
0.42 – 0.64 1.14

12

Żeń- szeń ko reański
(Ko rean gin seng 
– Wal mark), (caps.), 
n = 5, m = 0.50 g

0.84 ± 0.14 
0.65 – 0.96

0.42 ± 0.07 
0.33 – 0.48 0.42

13
Żeń- szeń vita- complex,
(gin seng – (Olimp), (caps.),
n = 5, m = 0.78 g

0.99 ± 0.07 
0.90 – 1.04

0.77 ± 0.20 
0.70 – 0.81 0.77

 n* – number of examined series of pro duc tion
m* – mean mass of cap sule or tab let

Table 5. The chromium and nickel content in dietary supplements
stimulating the human immune system, μg ml–1 ; intake of chromium
and nickel with maximal of daily dose (μg)

No Preparation name

Arithmetic mean (M), standard deviation (SD) 
and content (min. – max.)

  1 Aloe vera – aloe juice,
n* = 5, v* = 50 ml

0.04 ± 0.01
0.03 – 0.04 2.00 0.02 ± 0.01

0.01 – 0.03 1.00

  2
Al oes – aloe juice 
with pulp pieces –gel,
n = 5, v= 50 ml

0.12 ± 0.01
0.11 – 0.13 6.00 0.11 ± 0.01

0.10 – 0.12 5.50

  3
Al oes Ac tiv – aloe juice 
with ex tract of gin seng,
n = 5, v = 50 ml

0.03 ± 0.01
0.02 – 0.03 1.00 0.03 ± 0.01

0.02 – 0.03 1.00

  4
Al oes Young – aloe 
juice with cran berry
n = 5, v = 60 ml

0.02 ± 0.01
0.02 – 0.03 1.20 0.02 ± 0.01

0.02 – 0.03 1.20

  5 Body max Tonik,
n = 5, v = 50 ml

0.04 ± 0.01
0.03 – 0.04 2.00 0.02 ± 0.01

0.01 – 0.02 1.00

  6

Gin senging 400 –
ex tract  of gin seng
with honey,
n = 3, v = 10 ml

0.08 ± 0.02
0.06 – 0.10 0.80 0.07 ± 0.01

0.06 – 0.08 0.70

  7 Gin senol,
n = 3, v = 5 ml

0.03 ± 0.01
0.02 – 0.03 0.15 0.25 ± 0.05

0.20 – 0.30 1.50

  8
Noni – juice 
of noni fruits,
n = 5, v = 40 ml

0.06 ± 0.02
0.04 – 0.08 2.40 0.17 ± 0.05

0.13 – 0.23 6.80

  9
Noni- vita – juice 
of noni fruits,
n = 5, v = 40 ml

0.06 ± 0.01
0.05 – 0.08 2.40 0.27 ± 0.02

0.24 – 0.29 10.80

10
Noni Plus – juice of noni
and cran berry fruits,
n = 3, v = 40 ml

0.05 ± 0.01
0.04 – 0.06 2.00 0.10 ± 0.01

0.09 – 0.11 4.00

 n* – number of examined series of pro duc tion
m* – mean mass of cap sule or tab let

In the re search we con ducted, di et ing sup ple ments con -
tained on av er age, from 0.07 μg/g to 2.74 μg of nickel in 1 g
of the Slim Trio prepa ra tion [2], while other prepa ra tions of
simi lar ac tion showed av er ages from 0.11 μg/g to 3.35 μg/g
(Teav era) [5]. In re gard to sup ple ments de rived from phy -
toes tro gens, the nickel con tent av er aged from 0.23 μg/g, to
1.56 μg of nickel in 1 gram Fito- Fem Forte [3]. As to sup ple -
ments con tain ing an ti oxi dants, the amounts of nickel
av er aged from 0.03 μg/g (Ali tol), to 1.98 μg/g (Vi sion Maxi)
[4]. Leśniewicz et al. de ter mined that some of the prepa ra -

tions they stud ied had much greater amounts of nickel – up
to 32.3 μg/g [11].

CONCLUSIONS
Based upon our ex peri men tal re sults, the fol low ing con -

clu sions can be made:
1. De ter mined lev els of chro mium and nickel in ex am ined

sup ple ments var ied widely; de pend ing on form and com -
po si tion of prepa ra tion.

2. Spe cific cu mu la tive prop er ties of chro mium and nickel
were evi dent in prepa ra tions based upon the ma rine alga
(spi ru lina) and in the root of gin seng.

3. Amounts of  chro mium taken in at the rec om mended
maxi mum twenty- four hour dose of the die tary sup ple -
ment con tain ing the alga spi ru lina pro vides over 100%
of the daily de mand of the or gan ism.
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