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Republic

During fattening of female turkey chick of the Large White hybrid, the effects
of supplementation of chromium in the form of picolinate and nicotinate chro-
mium into the feed in concentration of 400 pg/kg and 2000 ug/kg. Compared
with the control group to 35 and 88 days of age turkey female chicks fed on
I
\

addition of chromium salts showed higher weight gain, better conversion of
feed and lower content of fat in breast muscles.
|

fattening of turkeys; organic forms of chromium: nicotinate; picolinate; weight
fat in breast muscle; conversion of feed

INTRODUCTION
\

Importance of chromium as a trace element in animal and human nutrition

is marked though the mechanism of its action is known a little. Its full

L absence in feed ratio of rats results in reduced intensity of saccharide metabo-
lism, decrease of growth intensity, significant decrease of life span, increase

Qf cholesterol level in blood serum, increase of the number of cardiac insuf-
| ficiencies and decreased counts and fertility of sperms (Anderson, 1994:
\ \\ | Evang,
|
1 AR
R

: Meyer, 1994). At the same time, its deficit, particularly in more

Intensive influences of internal and external factors (or conditions) on the
body. Cop

\‘ \

il

i

sidering the fact that an absence of chromium in feed ration is not
dstandard phenomenon (yet the le
AR

Negatjye phenomena), its

vel 10 pg/kg falls the occurrence of given
“don lower than optim
e

addition is manifested positively not only in animals
um ration.

andn;i/}SPeHSability of chromium has already been .reporlcd by Schwartz

3 SlletertZ (1.959'). In trials with ‘rqts they ic?entiﬁed chromium in yeasts as

\ termeda'rtlce which improved lhe‘uullzatlon of glucose by the rat’s body and
‘ e aé the glucose tolerance i'acto.r (GTF) (Sc h wart, Mertz, 1959).
‘ . Clrate assessment of chromium function in the body was done by
| ¢ (1969) who predicted that GTF stimulates above all the effect of
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insulin. This stimulation is remarkable in tissues demonstrating the deficit of
chromium. At the same time, there are species—specific responses (o its sup-
ply. Experimental rats responded to chromium addition in the form of chro-
mium trichloride, though for the majority of other organisms chromium from
inorganic sources is practically unavailable, it attains absorbability of maxi-
mum 5% (Lindemann, 1995). There are many sources with organically
bound chromium but chromium picolinate and yeasts containing bound chro-
mium are a very suitable form (Lindemann et al., 1995a, b).

Positive effect of chromium supplementation was observed in oral appli-
cation when levels of serum lipids are fast influenced (Evans, 1989;
Press etal, 1990). W right etal (1994) after administration of chromium
in the form of chromium picolinate recorded a total reduction of blood glucose,
glycosyl hemoglobin and cholesterol a short time after application. Beside
the above mentioned forms of response after administration of chromium,
a very good health condition and fall in mortality rates were reported. Ward
et al. (1993) found that an addition of 200 pgrkg chromium in the form of
picolinate in the feed mash increased the portion of proteins and reduced the
portion of fats in muscles of experimental animals. On the contrary, addition
of chromium trichloride in a dose of 20 mgkg™" into feed mash for turkey
hens was manifested by a low tendency to improvement of growth intensity
and almost by indemonstrable improvement of feed conversion (Steel,
Rosebrough, 1981).

All the given data gave a chance that in absence of optimum concentration
of chromium in feed mashes used by us, an addition of organically bound
chromium will show a positive effect on growth intensity, feed conversion,and
total health condition of experimental animals.

MATERIALS AND METHODS

Sexed female turkey chicks of Canadian hybrid of large type HYBRID
LARGE WHITE (imported by joint-stock company as early as in 1993) were
used in the trial.

They were divided into weight-balanced groups of 40 chicks each ﬂ“d‘
placed in boxes of the size 3 x 4 m. This corresponds to the concentration ©
3.3 chick per 1 square meter. Temperature and moisture of medium were kept
within limits given by technological procedure, illumination of medium ©
rearing was kept at 9 W/m?.,

Turkey hens to the age of 5 weeks were fed on the feed mash K
on feed mash KR2 up to expedition of one-day poultry. Mash formu
in Tab. 1

R1, th6’n
Jation !
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1. Mash formulation

,’VCom
onent i
Whe:t - KR1 cor;)em in % KR2 content in %
Maize meal - 93 i
Soybean meal 28 ”
Meat-bone meal 7 B
Fish meal 10 5
Dried feedstuffs 0 ;
Fat 2 .
Rape oil 2 .
MKP 3 X
DBKRI1 1 .
DBKR2 0 (1)

The above feed mashes wer
d e ..
B 2nd clements, Th analyzed for the content of important com-
The chromium(III).p' i'resunl? ot Pppepates du Thbis. 1 and il
5 icolinate has been . T
W nich w: : . : prepared from sod :
synt(;lesvivzqesdofb[alned by dlssol‘_’mg of picolic acid in NaOH Pil:(irlli plc'(')(limale
f rom 2-methylpyridine which by the action off: iosormres
ans ormed to 2-(2-hydroxyethyl)pyridi ! ormaldehyde was
B by potassium yethy .pyrldlne and this was subsequently oxi
e l.bpermanfg,ranaFe in water medium into potassium ico{i .
was separated fr iberated from its potassium salt by acidification ol} HClnatii
of the obtained a(::rircli zilnblz\llllaOSIt-Isul:)Stance a5 on.59 - SUIGATRA GG, e diSSOlV?Zg
gol aOH chromium picoli . - .
w ) 1colinat :
alirige: lptl-tated by addition of chromiurlx)i trichlofifjcehrom]um(m)p’coh"ate)
T 1 : . . °
o nicciilli)i]; of .‘éhromlum(nl)mcotmate: This substance has been
E produ;;c} b(p..a., LACHEMA) by an identical procedure prepared
trations in feed ;10 }:amed dOs.es corresponding to chosen Chromi.um conce
B oo, | ash were weighed. Female turkey chicks were divi Lo
. hps y addition of chromium (Tab. IV) re divided into
i ens were weighed at 35 < of o
a and 88 d . 5
%gr%trz. Feed consumption was determ;y:dogoz%ien(t?s r"llg eXp}(}?dltlon of one-
rkey hens usly to the given dates
&roups. A were randomly selected fro . >
- A sample of b rom control and experimental
‘ontent, ple of breast muscle was tak .
¥ ihe < s taken from them to determine th
Sterni ang mple was taken the chest regi ing e fol
nd in th . st region, 2 cm from the cri ;
sa ¢ half € crista ca
mple of Eleast mus((:)li;lts palpable course. After removal of the skin rltl;cet
(m. pectoralis thoracicus) was taken by circ’uhr
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IL. The content of investigated components of feed mashes in g per kg

Crude Lysine

protein

Fibre

Dry
matter

30.5
35.0

[11. The content of elements in feed mashes in mg per kg

8 100
7 100 | 7 800

14 000
12 800

KR2

IV. Groups according to feed mashes
Name of group ] Chron'lium as pi?olinate Chron}ium as l}ico(inz;w W
in pg per kg inpgperkg

Control 1 - Kl 0 R
Control 2 — K2 0

Group Pl 400 0

Group P2 400 0

Group P3 2 000 0

Group N1 0 400

Group N2 0 400

Group N3 0 2 000

blade (puncture was led vertically to the plate of the sternum, parallelly with
the keel) in the form of a small cylinder of about 10 g of weight.

Fat content was determined by extraction method on Soxhlet apparalus:
Weight data and the fat content found in breast muscle were evaluated by
common statistical methods. Results of the feed consumption values and its
conversion were not statistically evaluated for a small number of data.

RESULTS AND DISCUSSION

Weight balance of one-day turkey chicks is documented in Tab. V.
Presented found differences in different groups were not statistical
nificant. This suggests a balance of material (animals) used in the trial.

ly Sig‘

0
150 SCIENTIA AGRICULTURAE BOHEMICA, 28, 1997 (2): 147,15}

/ﬁ
= = Q2 v =
LN+1Nggmmm88:,22
o 2 S T L
oc‘>vooo©><
S 0 & o
cNg?van‘{,’ggﬁ
ooo?édddxx
OOoQo‘ddxXK
T i
o w o
eN|m 3 82 %2
S S S S S S &5 X XK X ox
z L
<
o o
| e o+ & o
E i a8 & © & % x x x
o OOOO?' C
(5]
Q
c oo+ o o
ol rd+ 14| & a8 o o
> S S o o o X X X o x % x
& |
o
oo
Wln " F 8 .
S o o o HooMoR K ) K
v~ 0
S 2 2 w w
S o TN
I OB OR K
o S 3
+ 1 <
oc‘>><><><><><><~,<><,<
0
=} ol
=2 DS = x
2 S XX R o % ok x o
3
-
E ~ o j
>~ > 0
= e )
o m\DO\o\Q‘O\D
) G I =
=
~
=
° v oSN 0 —
o J ~
o ¥ o\ﬁgggoo%:}gg
=) : YN Al AN O 0 A —
% N NN =L M =
T e——— N N Al em el oen
Q
= Q<
S A a8 YT e o w
> I DU o TV N Vo K = o In
) & o’o‘o‘o',-”‘."#,#muwm
< i S S S o S S o
= : HoH H H O H H H
= litz W on o+ o H o oH O H OH
By S B I 2L Vv eown
= Odoo'odoc';w'w-m""‘m
e Y Y Y S SSSFSE
S
S < o o o
© F IS L L e
<5 o o
.‘a\ <t 0 ¥+ I F JF »
A =
g% o 4 8 S
N =) + Z
SRS S Qmﬂ_mﬁ‘ - +
— n O = A —
X M ApofAZZ 7z
SCIE
N
TIA AGRICULTURAE BOHEMICA
- 28,1997 (2): 147-159

151



h 4

weight was finding in 35-day old turkey hens and is presented in Tab. VI.
I T jready after 35 days the effect of addition of organic chromium on growth
IN+IN| a SRR -Atensity was fully provable. The highest significant growth of weight was
= lfgund in groups P1 and P2 (400 pg/kg Cr), while higher adc.litioniof picolinate
Nl 2 9% =R roup P3 — 2 000 pg/kg Cr) showed the same weight gain as in groups Pl
‘ T (gd P2. In chromium in the form of nicotinate, the effect of addition of
B W s s o arrlganic chromium as in the groups with lower addition (N1 and N2 —
-— [ i . . . . ~
IN 3‘? '5"1 < & F%q ZOO pg/kg Cr), as in the group with higher chromium content in feed (N3 -
2 000 pg/ke Cr) was insignificant.
O e S I SVERV R In feed consumption up to 35 days of age the effect of addition of organic
3 S o . . e
g Uy N chromium looks different. Both chromium forms reduced significantly the
1 = - @ feed consumption per 1 kg of weight gain (Tab. VII), whereas differences
= < @ . . oo
( g cd| S 3-15 g g, SEEEE - T N among groups P1 and P2, and N1 and N2 cannot be considered as significant.
3 ' Higher addition of both chromium forms (groups P3 and N3) varies in the
g =5 BAR . omoe R o weight gain from the groups with lovx./e.r additioq of chrorpi.um oply insigni-
| Tk T AT ficantly and this leads to the prerequisite that higher addition of chromium
S o . .
‘ = — | into feed (in probable further experiments) is useless.
I a 5 o nto ree : i o
I 2 i B2 % % x % % x % x Weight found in 88 day old turkey hens is in Tab. VIIL Longer adminis-
o tration (up to day 88) of feed enriched with chromium gives again other
| PR w o W % % result. Unlike five-week results, addition of both chromium forms was mani-
| |8 5 5’-; ® R R
| |
| [=11]
I £ . v s R owm M M B VIL Feed consumption (in kg) per I kg of weight gain in groups 35 days old
| %) + A = — = »
l 5 2 ! Group Difference of means
| o
” ‘!;D 93 g N ~ N
( % . f:Il PRI T T - Mean bf ,;: ;f
| 5 — —_— iy Y — [\ —
I = Tt o oes TR OD S|l ala|lelg| =g Z
o & & LT — |
“ £ - FSdawaczcS g Kl 184 1002 | 001|029 | 033 | 031] 028 021036 | 038 | 037
2 - E— ,
‘\ 3 S = % = q :: g g g : g K2 1.82 X -0.01| 0.27 | 0.31 029 0.26] 0.19] 0.34 | 036 0.35
3 . s o-Za®d988a5d SL+K2 | 183 | x| x |028|032| 030] 027] 020] 035 | 037 | 036
I u- R L.
- D= = o ® 33 i LS5 x| x| x 004 0.02]-001]-008] 007 | 0.00 | 008
\‘ oh =2 oO\ o~ - B~ = ] p
o 8 5834 o et s 3 - 2 151 | «x X X X [ -0.02]-0.05)-0.12| 0.03 | 0.05 | 0.04
I _ﬂc':) s O — : 2 Q a- = ol e ey e S P
‘ 5 = 2 HoH H oHOHOH S §2 | 153 | X X X X [-0.03[-0.10[ 0.05 | 0.07 | 0.06
=t H HOH O H OHH w e @ o ¥ 9 VI P
I 2 1= s d2x222234883 R | 156 | «x X X X X x [ =0.07] 0.08 | 0.10 | 0.09
2 S R S B s Al o = N3
MR e > Aol T bl Le3 | «x X X X X X x | 0.15 | 0.170| 0.16
5] o z N
I ‘\‘ E - 222232 FASFCE § N; 148 | X X X X X X x 002 | 0.01
‘ \ ks e < Vi 146 | x X X X X X X X x | =0.01
| = N E: a, Nj 4 N2
| i) - r + % . + = | 47| & X X X X X X X X X
| = |2 £ |lgggza=cszfZ 3
‘ e © © * 59 SCIpy
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~594°
~494°
—544°
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fested b‘y significant growth of weight against control groups. Higher addi
{jons of both chromium forms then confirm this tendency : b.ut doiﬁ"erf,fl :
petween lower apd higher chromium additions (group P3 a«;ainst Pl andnl(;;5
he same N3 against N1 and N2) are insignificant. This corffirms a prere i
site that the dose _Of 400 pg/kg Cr in feed is sufficient. =
Feed cggs(ljlmptmfn per 1 kg‘of weight gain in different groups in the period
f}i;j ;(;( ) zg.s of age and for the entire period of 88 days is presented in
As in furtherv period of fattening (days 35 to 88), as for the whole time of
Jasting of th‘e'trlal (days 1 to 88), groups with addition of chromium de on
5 strated SIgnlflcantly lower consumption of feed per 1 kg of weight T()'n_
VIV namely.w1thoul the chromium form and its formulation incfeed Thber ?‘am’
intcre§t1ng phenqmcnon that differences in feed consumption i1.1 the ;: 1'5 32
experlmental pfzrlod (days 35 to 88) do not vary too much from those Trtotrlic
feed consumption during the whole period of fattening (days 2 to 88). The

effect of chromium addition on growing b
. body of turkey | > es i
dependence on their age. ) ’ i el
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Fat content in breast muscle of turkey hens is digestedly presented in

‘ i A Tab. XI. It is evident f 3
I = 222 ok ok owowom oo from the table that the effect of used chromium forms
| o W
\ =
I | =
| | = IX. Feed consumption (in kg g i in in dif
“‘ i % %I S n o ox omow ok om ok R .. p 2) per 1 kg of weight gain in different groups from 36 to 88 days
([ &h
I = Group I
“ g - % g w B - Difference of means
I = | Mean < N
I B Code A o g
I £ c o mg8g@rsRRITAE ™ + +
I 2, > 5@ ¢S v w s & E - S ¥ | a | a | &E|E|2Z2Z] 2]z
““ _E g Kl 3.25 | 0.11 0.05| 0.58 | 0.61 0.59 ] 0.63 :
| 5 IR 3 e ool or : 591063 | 0.65 | 0.61 | 070 | 0.65
il “ o = 8 v o= s . £ . . 0.50 | 0.4 2
“ QO) % g g @3 S g8 2o oa . L ) 81052054 050/ 059 | 054
| 2% < o x 053056 | 054058060 05
I & = e % 2 P T P ik 56 1 0.65 | 0.60
| = < S - TR L B : & X x 1003 | 001
~ - . loadg8csgegsaaag] s | | 07| 00T 003 012 ) 007
| | 9 ‘ H HoH oA H HH A = & X 1-0.021 002|004 | -
| i : 5 R R g = Pemy (o6 | o | ) 0.09 | 0.04
(i > 2288823 dnFI A~ P X | x| 0041006 002 001 0.06
| I Ih S © O W M B e & i3 2.62 X X X X X 9
‘ ‘; “\ . . 5 N3 v X 0.02 1-0.02 | 0.07 | 0.02
\ il 5 = 29222388 5 = NI g X x| xofox X |-0.04 | 0.05
| | I e = 2.64 % % . .0° -
I = o g z wi N2 255 A A A x | 009 | 0.04
I | ) A N : X X X
Il z g o + + + “ ‘+N2_\\‘_l_; . y § X X | x |-0.05
I k = . o e _ n o= & 2.60 3
I | = (% 8 2 S 2 = &= oz oz 72 3 - | X X X X X X X X X X
I | =
‘ £ SCikNy
I 9): 1475 A AG
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ion (in kg) per 1 kg of weight gain in different groups from the beginning qf
X. Feed consumption (in
the trial to 88 days of age

Difference of means ﬁ

Group - 2

Mean % Q; - Lz a :

Code o g = Q = o Z Z z Z
004 | 052 | 056 | 054 | 0.55| 055| 0.55) 0621 058
K1 298 | 0.09 | O. 51043 | 047 | 045 0.46| 0.46| 046 0.53 | 0.49
= 2800 x| ol 4;; 052 | 050| 0.51] 0.51| 0511 058} 0.54
Kl +K2 |29 | x X : 0"04 002 | 0.03] 003 0.03] 0.10 | 0.06
P1 2.46 X X X -X _0.02 |-0.01 |-0.01 |-0.01 | 0.06 | 0.02
P2 242 | x X X ) ) 0.01 | 0.01| 0.01| 0.08 | 0.04
pPl+P2 | 244 | x | X ’; s . _ — 1007 003
P3 2431 x| X SN I I - 1007 | 003
N3 243 | x | X ’; S N R x | 007 003
43 x| x -0.04

:; 2.36 T E L LI B ); i | x
NI+N2 | 240 | x | x x | x 1 x 112

in %
X1. Fat content in breast muscle of turkey hens (in o)

Difference of means
)
s " rE : Y olprer2| P3 N3 } NI + r]\l
b b 99
= o 094 | 09
= kz | 10 | 1830100 | 0315 | 1721 | 097 0.83 el bsi
K1 + 83k b . 1
Pl + P2 10 | 0.86%0.100 | 0.315 | 36.63 X 0 ol by
P3 10 | 1.00£0.110 | 0348 | 34.80 X X .X .
§1 10 | 0890129 | 0.407 | 4573 X X
. V X X
NI+N2 | 10 | 0840106 | 0336 | 4000 X
For " P < 0.0l

i «cle is fully significant, wher.e ’
tent in breast muscle 18 : P hereas | 51 and 2
on th_C fz:t Ciznsignificantly higher against pmohgate.1\jS31mrleSlmS | per
n1CQt1“ap%) and almost identical (N1 and N2 against )f',m "y e
: 1 1 fir 1 i
against s with different addition of chrorplum only con‘ e oSt
mfezll(t)aﬂl groéﬁ per 1 kg of feed should not be increased. Resu
o ug g

: asts €O
1 S o y{’,rls
1 n (1995) who using
i h the data of Hossal
full congruency wit p
214
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as the effect of

(aining bound chromium and addition of 400 ng/kg Cr found decrease in the
feed consumption from 2.20 kg to 2.14 kg per 1 kg of weight gain (less than
in the presented trial) and decrease in the fat content in breast muscle from
1.23% to 0.56% (more than in our trials).

Feed consumption per 1 kg of weight gain was 2.94 kg in the control
groups, in experimental groups 2.40 to 2.44 kg. Though the difference found
seems to be conspicuously great, the obtained value of feed consumption is
above the value reported in the Technological Procedure for Turke
py the company HYBRID (XAVEROV, 1996). This gives the val
1 kg of weight gain for the same fattening and age category.

y Fattening
ue 2.19 per

It has been verified that an addition of a very little amount of chromium
in the form of salts of pyridincarboxyl acids into feed for turkey fattening
had lead to better utilization of feed (probably owing to the stimulation of
the effect of insulin and hence to better utilization of glucose), increase in
weight and higher quality form of produced muscle mass of animals,

Results correspond to the literary data (Ward et al., 1993) which give
that the chromium addition increases also protein production along with de-
crease in fat production in muscle.

Therefore it is possible that addition (naturally dependent on the chromium
content in standard feed ration) to recommend to breeders providing that
more available will be chromium nicotinate, because picolic

larly its salts in the meantime do not belon
pounds.

acid and particu-
g to commercially available com-
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Vyznam organické formy chromu pri vykrmu krat.
Scientia Agric. Bohem., 28, 1997 (2): 146-159.

Mikroelementy jsou ve vyzivé zvirat velmi vyznamné. Jejich nepatrna mnoZzstvi
silné ovliviiuji nékteré pochody biosyntézy a mohou tak pozitivné plsobit na rlst
a vyvoj zvifat. Chrom, piedeviim v organické formé, stimuluje ucinek inzulinu,
ovliviiuje tvorbu a pusobeni sérovych lipida, sniZuje v krvi hladinu glukozy a glyko-
sylového hemoglobinu a pusobi na snizovani hladiny cholesterolu. Tato znamé fake@
byla impulsem k provedeni pokusu s vykrmem krut. Vysexované kraticky uzitkoveho
hybrida Large White byly rozdéleny do skupin po 40 kusech. Kontrolni (srovn‘éVﬂCi)
skupina byla krmena do 5 tydni krmnou smési s 27 9% N-ldtek a od 5. do 13. tydne
véku smési s obsahem 23,5 % N-latek. Pokusné skupiny byly krmeny stejnymi Smésl'
mi obohacenymi o 400 pg/kg, resp. 2 000 g/kg chromu ve formé pikolindtu chromi®
tého a nikotinatu chromitého.

U viech péti skupin kruticek byla stanovena t&lesna hmotnost a spotie :
na 1 kg pirastku ke 35. 2 8. dni veku. K 88. dni véku byl u 10 nahodné ‘.fybm”yCh
krat z kazdé skupiny stanoven obsah tuku v prsni svaloving. ]

V pokusné skuping, krmené s pridavkem pikolindtu chromitého, byl ke 35. ,dr}l
véku zji$tén nejvyssi, vysoce signifikantni narast hmotnosti oproti kontrolni skupif®
a to jak ve skuping s nizsim, tak ve skuping s vySsim piidavkem pikolinatu-

ba krmivd
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pokusné skupiny k 5 : -
sku vySsi, ale Illjcsiy ni?lfne l‘<r131’1\iem s pridavkem nikotinitu vykazaly k i
ve o 18 antni prirdstek hmotnosti ve srovnani s k y ke 35. dni
pridavek obou forem chromu vysoce statisticky prik 408 kontrolni skupinon.

dni véku, a fote - . azné ovlivni °
v 88. a to bez zfetele na formu i mnoZstvi pridavanél o hmotnost ki
ho org

y ramci pokusnych skupin krmenych krmivem s pridavkem chrorr?SiCkih(; chromu.
nebyly v zZad-

pém piipadé zjiSté€ny signifikantng vyz & dif
L ! yznamné diference v h i krt
Naproti tomu vSecl é i ¥ MBS kit
1'dapného S pokusné skupiny vykazaly vysoce signifik: B
ukla v prsni svaloviné oproti kontrole (o 0,83-0 99g'3/)l e ot
il —VJ, (%]

spotfebu krmiva na 1 kg pfiristku (o0 0,41-0,50 kg a vyznamné niz§i

yykrm kriit; organické f . ikkofi
y g € formy chromu; nikotinat; pikolinat;

svaloving; konverze krmiva hmotnost; tuk v prsni
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