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THE EFFECT OF DIETARY SUPPLEMENTATION WITH
DIFFERENT FORMS AND LEVELS OF ORGANIC
CHROMIUM ON BROILERS MEAT QUALITY

Svetlana P. Keleman, Slavko E. Kevresan, Borisa Supic,
Lidija Peri¢ and Viadimir Strugar

This paper deals with the effect of supplementation with the three different preparations
of organic chromium complexes: the ethylenediaminetetraacetic acid complex with chro-
mium,; chromium (II1)-lysine and chromium picolinate, on broilers meat quality. In every
preparation supplementing broilers diet chromium was present at the three different levels:
0.2; 0.4 and 0.6 mg/kg. The meat quality was monitored with respect to the following
parameters: the contents of fat, protein, minerals and water.

It was observed that the fat content in broilers white meat was significantly lower if
their diet was supplemented with 0.4 mg/kg chromium in the form of chromium(I11)-lysine.
In addition, different kinds of preparations influenced the protein, fat and water content in
the white meat. Water content in white and red meat was lower in all experimental groups
if compared to the control. However, the protein content in white and red meat was higher
in experimental groups than in the control one.
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INTRODUCTION

Chromium is an essential trace element required for normal carbohydrate and lipid
metabolism in humans and animals (1). Previous research pointed to the beneficial effects
of organic chromium supplementation in poultry diet on meat quality, in terms of fat reduc-
tion and increase in protein content (2-5). Chromium picolinate, chromium proteinase and
chromium-enriched yeast are the most used forms of chromium as supplementation. The
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purpose of this research was to examine the effects of the two organic chromium prepara-
tions, ethylenediaminetetraacetic acid complex with chromium and chromium(III)-lysine,
which have not been applied so far, on broilers meat quality, as estimated according to the
fat, protein, minerals and water content. Chromium picolinate, which has already been
used as a diet supplement, was introduced for the purpose of comparison.

EXPERIMENTAL

Preparation Hela I, the ethylenediaminetetraacetic acid complex with chromium(III),
was synthesized according to the instructions (6). Hela II, the complex of chromium(IIT)
with lysine, was synthesized according to the procedures for production of metal lysine
complexes (7). Hela III, chromium picolinate, was prepared following the method of An-
derson et al. (8).

The experiment has been conducted in accordance with the technical and technologi-
cal standards for fattening chicken broilers. The one-day old, male and female chicken
broilers of Arbor Acres x Ross 308 hybrids were used in the experiment. The total num-
ber of 150 broilers was divided into 10 groups of 15 chickens, which were fattened for
42 days. The control group had a controlled diet, whereas the remaining nine had a diet
supplemented with the preparations made with the three different levels of chromium:
0.2; 0.4 and 0.6 mg/kg (experimental groups). The chickens were slaughtered six weeks
later and from the six chickens, randomly chosen from each group, samples of white and
red meat were taken for the anaysis. Samples were stored at -20°C until before they were
analyzed.

Contents of fat, protein, minerals and water content were determined according to the
JUS ISO methods. The water content was measured according to JUS ISO 1442: 1997,
and minerals according to JUS ISO 936:1997. Protein content in white and red meat was
determined according to the Kejldahl method. For the purpose of defining the protein for
the samples solubility, use was made of the instrument Turbotherm, Gerhardt, Germany
and for distillation, the instrument Vapodest 30, Gerhardt, Germany. Fat content in meat
samples was determined according to the method JUS ISO 1444:1996, using the continual
Soxhlet extraction apparatus, RA FA TEC EXTRA UNIT, Tecator, Colorado. The values
were determined by the six repeated analyses, and results were statistically processed by
means of variance analysis.

RESULTS AND DISCUSSION

The protein content in white meat was higher in all experimental groups than in the
control one (Table 1). It reached 23.30% in the control group and the highest value of
this parameter was 24.17%, found in the group whose diet was supplemented with Hela
I preparation containing 0.4 mg/kg chromium. Moreover, the protein content in red meat
was also higher in all experimental groups as compared to the control. It was 19.30% in
the control group and the highest value of 20.69% was found in the group whose diet was
supplemented with Hela I preparation, as was the case with the white meat (Table 2.).
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Table 1. Protein, fat, minerals and water contents in white meat of broilers whose
diet was supplemented with three different forms and levels of organic chromium.
Results are expressed as %, and represent mean value + standard deviation

Treatment Protein Fat Minerals Water

Hela10.2 mg/kg 24.13+0.31 0.55+0.14 1.38+0.12 74.12+0.12
Hela I 0.4 mg/kg 24.17+0.16 1.234+0.40 1.38+0.27 73.98+1.21
Hela10.6 mg/kg 23.80+0.51 1.34+0.22 1.34+0.22 74.28+0.59
Hela IT 0.2 mg/kg 23.34+0.30 0.62+0.41 1.44+0.32 74.48+0.04
Hela II 0.4 mg/kg 23.93+0.49 0.43+£0.24 1.81£0.11 74.37+0.27
Hela IT 0.6 mg/kg 23.73+0.58 0.52+0.34 1.14+0.04 74.45+0.96
Hela IIT 0.2 mg/kg 23.67+0.60 0.89+0.14 1.27+0.16 74.424+0.28
Hela IIT 0.4 mg/kg 23.91+0.86 0.91+0.55 1.49+0.31 74.36+0.78
Hela IIT 0.6 mg/kg 23.74+0.48 0.45+0.19 1.70+0.35 74.74+0.47
Control 23.30+0.70 1.04+0.15 1.39+0.05 75.07+0.32

The fat content in white meat ranged between 0.43% and 1.34%. The lowest, but also
statistically significant value was observed in the group whose diet was supplemented
with Hela II preparation, with 0.4 mg/kg chromium. It was found that the linear increase
in the fat content was in correlation with increase in chromium content in Hela I supple-
mented diet. However, the preparation Hela I demonstrated approximately equal and low-
est values for all chromium levels compared to the other two preparations and the control
diet group. The diet with Hela III preparation resulted in the values approximately equal
to those of the control group for 0.2 and 0.4 mg/kg chromium levels. The fat content in
white meat with the highest chromium level was significantly lower. The fat content in red
meat ranged between 1.01 and 2.60%. The lowest value was found in the broilers whose
diet was supplemented with Hela II with 0.6 mg/kg chromium, and the highest one in the
group whose diet was supplemented with Hela I with 0.6 mg/kg chromium. Therefore, the
preparation Hela II resulted in approximately equal and lowest fat content values for dif-
ferent chromium levels both in white and red meat.

Table 2. Protein, fat, minerals and water contents in red meat of broilers whose diet was supple-
mented with three different forms and levels of organic chromium. Results are expressed as %,
and represent mean value + standard deviation

Treatment Protein Fat Minerals Water

Hela 1 0.2 mg/kg 20.03+1.13 1.49+0.45 1.64+0.12 76.26+1.03
Hela 0.4 mg/kg 20.69+0.22 2.21+0.35 1.55+0.15 76.03+0.27
Hela 1 0.6 mg/kg 19.71+0.90 2.60+0.30 1.23£0.18 75.74+0.74
Hela I1 0.2 mg/kg 19.45+0.67 1.10+£0.32 1.53+£0.32 75.74+0.65
Hela IT 0.4 mg/kg 19.81+1.11 1.11+£0.33 1.59+0.27 76.19+0.47
Hela IT 0.6 mg/kg 19.51+0.71 1.01£0.17 1.36+0.10 75.59+0.37
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Table 2. Continued

Hela III 0.2 mg/kg 20.24+0.67 1.27+0.12 1.31+£0.22 75.30+0.37
Hela III 0.4 mg/kg 19.81+1.20 1.96+0.18 1.14+0.04 75.91+£0.28
Hela III 0.6 mg/kg 19.47+1.05 1.27+0.14 1.38+0.07 75.54+0.27
Control 19.30+1.13 1.65+0.48 1.51£0.18 76.33+0.13

The water content in both white and red meat were lower in all experimental groups
compared to the control. It was 75.07% in white meat of the control group, the lowest
value of this parameter (73.98%), was found in the broilers whose diet was supplemented
with Hela I with 0.4 mg/kg chromium. The highest water content in red meat was 76.33%
and the lowest one 75.30% in the broilers group whose diet was supplemented with Hela
I with 0.2 mg/kg chromium. These differences bear no statistical significance.

Minerals content in white meat ranged between 1.14 and 1.81%. The highest value
was found in the broilers group whose diet was supplemented with Hela II with 0.4 mg/kg
chromium, and the lowest one in the group whose diet was supplemented with Hela II
with 0.6 mg/kg chromium. Concerning red meat, the highest mineral content of 1.64%
was found in the broilers group whose diet was supplemented with Hela I with 0.2 mg/kg
chromium, and the lowest one (1.14%) was found in the broilers group whose diet was
supplemented with Hela III with 0.4 mg/kg chromium. However, the differences in min-
eral content in white and red meat bear no statistical significance.

CONCLUSION

Chromium(III)-lysine supplemented diet with 0.4 mg/kg chromium resulted in sta-
tistically significant fat content reduction in white meat from 1.04 to 0.43%. The fat con-
tents in white meat were lower in all broilers groups whose diet was supplemented with
chromium (III)-lysine and chromium tripicolinate compared to the ones which had usual
diet. The fat content reduction in red meat for all chromium levels was found only in chro-
mium(I1I)-lysine supplemented diet.

Water content in white and red meat were lower in all experimental groups than in
the control one. However, the protein content in white and red meat was higher in all ex-
perimental groups as compared to the control one. However, these data bear no statistical
significance.

In conclusion, the presented results show that supplementation with organic chromium
in broilers diet enhances the meat quality, especially of white meat, due to the fat content
reduction. Best results in all examined preparations were obtained with chromium(III)-
lysine, since its supplementation resulted in the highest reduction of fat content in white
and red meat.
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E®EKAT JOJATKA PA3JIMUUTUX OBJIMKA 1 HUBOA OPTAHCKHA
BE3AHOI' XPOMA Y UCXPAHU BPOJJIEPA HA KBAJIUTET MECA

Csemnana I1. Keneman, Cnagxo E. Kespewan, bopuwa Cynuh,
Jluouja Iepuh u Braoumup Cmpyeap

XpoM je ecCeHIHjaTHi MIKPOSIIEMEHT HEOIIX0AaH 3a MeTaboIu3aM yIibeHUX XUIpara
n ounua. Lnse oBora paja Ouo je ncnutuBame eeKkra [Ba npernapara OpraHcKH Be3aHOT
xpoma: xpoMm (III)-ermnenmuamunTerpacupherna kucenmaa u xpom(I1l)-nm3uH, Koja 1o
cajia HUCY IpUMEHHBaHa, Ha KBAIUTET Meca Opojiepa mpaheHor mpeKo canpikaja mpoTe-
WHa, MacTH, MUHepalHuX marepuja u Bome. XpoM (III)-mukonuuar, koju je Beh mosnar
Kao JI0/1aTaK y UCXpaHu Opojiiepa, yKIbYUEH je y UCTpaKUBame paau nopehema. YkynHo
150 6pojnepa momespeno je y 10 rpyna mo 15 munwha y cBakoj rpymu. JemHa rpyma je
nmobujana xpaHy 6e3 mogarka Xxpoma (KOHTpOIIa), a MPEoCTaINX IeBET XpaHy ca J0AATKOM
TpH paziauumra npemnapara y Tpu Husoa: 0,2; 0,4 u 0,6 mg/kg. Haxon ToBa mumuhu cy
3aKJIaHU | Of IIeCT HacyMIle ofa0paHux muwinha U3 cBake TpyIe y3eTH cy y30puu oenor
U [IPBEHOT MEca 3a aHaJn3e.

Xpom(I1l)-mu3un nonar y xpany Opojiepa JI0Beo je 0 CTaTUCTHYKU 3HA4YajHOT CHU-
JKeHba calipikaja MacT y 6ernom Mecy ca 1,04 Ha 0,43%. BpegHocTu caapikaja MacTa y
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6eom Mecy 3a xpoM(I11)-TH3HH 1 XpOM-TPHUITUKOJIMHAT UMa]jy HIDKE BPEIHOCTH IIPH CBUM
HHUBOHMMA Y OTHOCY Ha KOHTPOJIHY Tpy1ry. CHIXKEe caipikaja MacTH y IIPBEHOM MECY 3a CBE
HuBoe xpoma npumeheno je camo kox xpom(Ill)-nm3una. Bpennoctn ynena Bozae y 6eom
U IIPBEHOM MECY Cy HIKE Y CBUM EKCIIEPUMEHTAIHUM IpylamMa y OJHOCY Ha KOHTPOIIHY,
a y/1eo MpoTenHa y 0eIoM 1 IIPBEHOM Mecy nMa Behe BpeTHOCTH 3a CBE eKCIIEpUMEHTAIHE
rpyle y OZHOCY Ha KOHTpoidy. MelyTuM, oBe BPEAHOCTH HHUCY CTAaTHCTHUYKH 3HA4ajHE.
MoskeMo 3aKJbYYUTH Jia TIPHCYCTBO OPraHCKH BE3aHOT XpoMa Yy MCcXpaHu Opojiepa 1o-
0oJpIIaBa KBAJUTET HHUXOBOT MECa, MITO je HAPOYMUTO M3pakKeHO KoJ Oeyor meca, Koje
KapakTepHIle HIWKH cajapxaj MacTi. OJ HCIIMTHBAHUX Ipenapara HajooJbH pe3yaTar je
mokazao xpoM(I1l)-nmu3uH, jep noBoau 1o HajBeher cHIDKEma canpikaja MacTi y OeioM u
LIPBEHOM MeECYy.
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