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ABSTRACT Two hundred eighty-eight male Nicho-
las Large White turkey poults were used to determine
the effect of supplementing turkeys with chromium pro-
pionate (Cr Prop) from 1 to 84 d of age on performance
and animal safety. Treatments consisted of Cr prop
supplemented to provide 0, 0.2, or 1.0 mg Cr/kg diet.
One mg of supplemental Cr is 5 times (x) the minimal
concentration of Cr Prop that enhanced insulin sensi-
tivity in turkeys. Each treatment consisted of 8 floor
pens with 12 poults per pen. Turkeys were individually
weighed initially, and at the end of the starter 1 (d 21),
starter 2 (d 42), grower 1 (d 63), and grower 2 phase (d
84). On d 85, blood was collected from the wing vein in
heparinized tubes from 2 turkeys per pen for plasma
chemistry measurements. A separate blood sample was
collected from the same turkeys in tubes containing
K2EDTA for hematology measurements. Turkey per-
formance was not affected by treatment during the
starter 1 phase. Gain was greater (P = 0.024) and
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feed/gain lower (P = 0.030) for turkeys supplemented
with Cr compared with controls during the starter 2
phase. Over the entire 84-d study turkeys supple-
mented with Cr had greater (P = 0.005) ADG and
tended (P = 0.074) to gain more efficiently than con-
trols. Gain (P = 0.180) and feed/gain (P = 0.511) of
turkeys supplemented with 0.2 mg Cr/kg did not differ
from those receiving 1.0 mg Cr/kg over the entire 84-d
study. Feed intake was not affected by treatment.
Body weights of turkeys supplemented with Cr were
heavier (P = 0.005) than controls by d 84. Chromium
supplementation did not affect hematological measure-
ments and had minimal effect on plasma chemistry var-
iables. Results of this study indicates that Cr Prop
supplementation can improve turkey performance, and
is safe when supplemented to turkey diets at 5x the
minimal concentration that enhanced insulin
sensitivity.
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INTRODUCTION

Trivalent chromium (Cr) functions to potentiate
insulin action in insulin-sensitive tissues (Spears, 2019).
Although poultry are more resistant to insulin than
mammals (Scanes, 2009), research clearly indicates insu-
lin plays a role in glucose homeostasis in chicks (Akiba
et al., 1999; Tokushima et al., 2005; Duport et al., 2008).
Chromium propionate (Cr Prop) enhanced insulin sensi-
tivity in broilers (Brooks et al., 2016). In 2016, Cr Prop
was approved by the US Food and Drug Administration
Center for Veterinary Medicine (FDA), via a food addi-
tive petition, as a source of supplemental Cr in broiler
diets (FDA, 2016). FDA approval of Cr Prop for broilers
was based on a utility study demonstrating increased
insulin sensitivity and animal and human food safety
studies (Spears et al., 2019). Chromium Prop is the only
source of Cr approved for supplementation to broiler
diets in the US, and can be supplemented at a concentra-
tion up to 0.20 mg Cr/kg diet. Supplementation of Cr
Prop increased gain (Van Hoeck et al., 2020) and breast
muscle yield in broilers raised under normal conditions
(Rajalekshmi et al., 2014; Zheng et al., 2016). Hormones
produced during heat stress and other types of stress
reduce insulin sensitivity in broilers (Zhao et al., 2009).
Chromium Prop improved BW gain (Huang et al.,
2016) and duodenal morphology (Huang et al., 2020) in
broilers reared under heat stress conditions.
Turkey studies evaluating Cr supplementation are

limited, and no Cr source is currently approved for sup-
plementation to turkey diets. Early studies indicated
inorganic Cr supplementation at a relatively high level
(20 mg Cr/kg diet) increased BW gain in turkeys from 1
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Table 1. Ingredient composition of basal turkey diets.1

Ingredient
Starter 1

%
Starter 2

%
Grower 1

%
Grower 2

%

Ground corn 22.2 28.8 33.0 36.3
Ground wheat 15.0 15.0 15.0 15.0
Soybean meal 47% 48.0 41.5 38.0 35.0
Poultry fat 7.42 7.8 7.7 8.02
Limestone 2.5 2.3 2.1 1.90
Mono-dicalcium phosphate 2.9 2.65 2.4 2.15
L-Lysine 0.35 0.375 0.275 0.20
DL-Methionine 0.40 0.35 0.325 0.26
Threonine 0.075 0.075 0.05 0.025
Sodium bicarbonate 0.25 0.25 0.25 0.25
Selenium premix (0.06% Se) 0.05 0.05 0.05 0.05
Sodium chloride (salt) 0.25 0.25 0.25 0.25
Choline chloride (60%) 0.20 0.20 0.20 0.20
Trace mineral premix2 0.20 0.20 0.20 0.20
Vitamin premix3 0.20 0.20 0.20 0.20

2 SPEARS ET AL.
to 21d of age (Rosebrough and Steele, 1981; Steele and
Rosebrough, 1981). Supplementing turkeys with Cr nic-
otinate from 9 to 22 wk of age increased BW gain and
breast and thigh weights (Chen et al., 2001). Recently,
Cr Prop was shown to enhance insulin sensitivity in tur-
keys following fasting and refeeding (Spears et al.,
2023). One component of the FDA food additive petition
for Cr Prop regulatory approval involves demonstrating
target animal safety when Cr Prop is supplemented at a
feeding level above the expected approval level. The
present study was conducted to determine the effect of
supplementing turkeys with Cr Prop, at 1 and 5 times
the minimal concentration shown to increase insulin sen-
sitivity, from 1 to 84 d of age on performance and animal
safety.
1Chromium propionate will be added at the appropriate levels for the
various treatments after basal diets are mixed and split.

2Provided per kg of diet: 120 mg Zn (from ZnSO4), 120 mg Mn (from
MnSO4), 80 mg Fe (from FeSO4), 10 mg Cu (from CuSO4), 2.5 mg I (from
CaIO4).

3Provided per kg of diet: vitamin A, 26,455 IU; vitamin D, 7,937 IU;
vitamin E, 132 IU; vitamin B12, 0.08 mg; riboflavin, 26.4 mg; niacin, 220
mg; d-pantothenate, 44 mg; menadione, 7.9 mg; folic acid, 4.4 mg; thia-
mine, 7.9 mg; pyridoxine, 15.8 mg; d-biotin, 0.50 mg.
MATERIALS AND METHODS

Experimental Design

Two hundred eighty-eight (288) male 1-day-old tur-
key poults (Nicholas Large White; sourced from Pre-
stage Farms, Inc., Clinton, NC 28328) were used in this
study. The poults were identified with wing bands and
randomly assigned to treatments. Treatment pens were
set up in the house as a completely randomized design.
Treatment consisted of: 1) control (no supplemental
Cr), 2) 0.20 mg of supplemental Cr (from KemTRACE
Cr Prop) per kg of diet and 3) 1.0 mg of supplemental
Cr (from Cr Prop) per kg of diet. One mg of supplemen-
tal Cr per kg of diet is 5 times (x) the minimal level of Cr
Prop that increased insulin sensitivity in turkeys (Spears
et al., 2023).

Each treatment consisted of 8 replicate floor pens, and
12 poults were housed per pen. Floor pens were covered
with fresh Pine wood shavings. Turkeys that died the
first 6 d of the study were replaced with birds that had
received the control diet. Birds that died or were eutha-
nized after d 6 were necropsied at the North Carolina
Veterinary Diagnostic Laboratory in Raleigh, NC. Tur-
keys were fed experimental diets for 84 d.
Table 2. Calculated composition of diets.

Nutrient Starter 1 Starter 2 Grower 1 Grower 2

DM, % 88.9 88.7 88.6 88.5
CP, % 28.2 25.3 23.7 22.3
Crude fat, % 9.5 10.4 10.5 10.4
Crude fiber, % 2.6 2.5 2.5 2.4
ME, kcal/kg 2,899 3,011 3,069 3,139
Total methionine, % 0.74 0.66 0.62 0.55
Total cystine, % 0.35 0.32 0.31 0.30
Total lysine, % 1.74 1.60 1.43 1.30
Total tryptophan, % 0.35 0.32 0.29 0.28
Total threonine, % 1.03 0.93 0.86 0.79
Total isoleucine, % 1.14 1.02 0.95 0.90
Total histidine, % 0.62 0.56 0.54 0.51
Total valine, % 1.23 1.11 1.04 0.99
Total leucine, % 1.95 1.79 1.71 1.64
Total arginine, % 1.78 1.58 1.48 1.40
Total phenylalanine, % 1.26 1.13 1.06 1.00
Ca, % 1.54 1.42 1.30 1.18
Available P, % 0.74 0.68 0.86 0.56
Na, % 0.19 0.18 0.19 0.18
Housing and Diets

Pens had individual dimensions of 4.57 m x 1.83 m,
and were set-up with individual waterers, feeders, heat
lamps, and fresh Pine wood shavings covering the floor.
The house was set up with a 24:0 (light:dark) cycle for
the first 9 d of the study and then a 23:1 cycle thereafter.
The initial house temperature was set at 35.5°C when
poults were placed. House temperature settings were
reduced to 27°C on d 14, 23°C on d 22, 21°C on d 30, and
18.5°C on d 42 of the study. Due to outside ambient tem-
perature, house temperatures ranged from 37°C to 16°C
over the course of the study.

Ingredient composition of the basal diets is shown in
Table 1. Calculated levels of nutrients in diets are shown
in Table 2. The diets were formulated to meet or exceed
National Research Council (NRC, 1994) requirements
for turkeys. The starter 1 diet was fed from 1 to 21 d, the
starter 2 diet from 21 to 42 d, the grower 1 diet from 42
to 63 d, and the grower 2 diet was fed from 63 to 84 d.
One base mix of each basal diet was produced for each
phase of the study. Treatment diets were then prepared
by mixing 1% of a corn-Cr Prop premix with 99% base
mix. Chromium propionate was mixed with finely
ground corn to provide 0, 0.20, or 1.0 mg Cr/kg of diet,
when added at 1% to the base mix. Diets were offered ad
libitum in crumble form for the starter 1 and starter 2
phases, and in pellet form for the grower 1 and grower 2
phases. Feed was provided in self-feeders, and feed disap-
pearance was measured each time diets were changed.
Water was available ad libitum throughout the study.
Turkeys were individually weighed on d 1, 21, 42, 63,

and 84 of the study. Birds were observed daily for gen-
eral health. Turkeys that died or were euthanized
because of leg abnormalities, dropped crop, breathing



Table 3. Analyzed chromium concentrations in experimental
diets from composite samples.

Analyzed Cr, mg/kg diet (DM basis)
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problems, or general unthriftiness were necropsied at the
North Carolina Veterinary Diagnostic Laboratory in
Raleigh, NC.
Treatment Starter 1 Starter 2 Grower 1 Grower 2

Control 2.92 2.90 2.70 3.38
Cr 0.2 3.11 3.14 2.93 3.63
Cr 1.0 4.11 4.09 3.86 4.62
Sampling

Samples of experimental diets were collected weekly
and composited by phase for Cr analysis. Water samples
were also collected weekly for Cr analysis. At the termi-
nation of the study (d 85), blood was collected from the
wing vein in heparinized tubes from 2 representative tur-
keys per pen (closest to mean d 84 weight). Turkeys were
harvested by block with each block consisting of 1 pen
per treatment. Heparinized blood samples were placed
on ice until centrifuged at 1,200 x g for 20 min at 10°C
and plasma was obtained for blood chemistry analysis.
A separate sample of whole blood was collected from the
same turkeys in tubes containing K2EDTA for hematol-
ogy measurements.
Analysis

Plasma was analyzed for an avian chemistry panel
that included glucose, uric acid, phosphorus, calcium,
sodium, potassium, chloride, HCO3, total protein, albu-
min, globulin, cholesterol, hemoglobin, alkaline phos-
phatase (ALP), aspartate aminotransferase (AST),
lactate dehydrogenase (LD), lipase, and creatine kinase
(CK). The whole blood sample was used for determina-
tion of packed cell volume, total leukocyte, lymphocyte,
monocyte, eosinophil, basophil, and heterophil counts.
Chemistry panel measurements (Roche Diagnostics,
Cobas 6000 c501, Indianapolis, IN) and hematology
measurements (Siemens, Advia 120, Malvern, PA) were
performed at the Clinical Pathology Laboratory at the
NCSU Veterinary School. Feed samples were prepared
for Cr analysis by wet ashing with trace metal grade
nitric acid using a hot-plate procedure (Lloyd et al.,
2010). Water samples were acidified with a small
amount of 6N HCl on the day of collection and later ana-
lyzed for chromium without ashing.

Chromium concentrations in diets and water were
measured by electrothermal atomic absorption spectro-
photometry (Shimadzu, Model GFA 7000A, Kyoto,
Japan). The method of standard addition was used for
each tissue sample to remove matrix effects as described
by Lloyd et al. (2010).
Statistical Analysis

Performance data were analyzed statistically as a
completely randomized design by analysis of variance
using the Proc Mixed procedure of SAS (2016). Plasma
chemistry and hematology data were analyzed as a ran-
domized complete block design using the MIXED proce-
dure of SAS. Sampling block served as the block.
Differences among treatments were determined using
single degree of freedom orthogonal contrasts. Compari-
sons made were: 1) control (0 added Cr) vs. the 2 Cr-
supplemented treatments, and 2) 0.20 vs. 1.0 mg Cr/kg
diet.
RESULTS AND DISCUSSION

Diet Analysis

Analyzed Cr concentrations in composite samples of
treatment diets are presented in Table 3. The control
diets ranged from 2.70 to 3.38 mg Cr/kg. Chromium
concentrations in the control diets were considerably
higher than those observed in our broiler safety study
(Spears et. al., 2019). Mono-dicalcium phosphate was
used as the phosphate source in the present study. We
have used food grade phosphoric acid in previous studies
(Brooks et al., 2016; Spears et al., 2019,2023) to mini-
mize Cr concentrations in the control diets. Chromium
concentrations in 5 feed grade phosphate sources aver-
aged 135 mg Cr/kg, with a range of 112 to 163 mg Cr/
kg (Spears et al., 2017). Therefore, the addition of 2%
mono-dicalcium phosphate to the diet would provide
approximately 2.7 mg Cr/kg diet. The amount of mono-
dicalcium phosphate supplemented in the present study
ranged from 2.15% to 2.9%. Analyzed Cr concentrations
in Cr Prop supplemented treatments were in line with
expected values. Water samples obtained averaged
0.78 ng Cr/ml.
Mortality

Two turkeys in the control and 1.0 mg Cr/kg treat-
ments, and one bird in the 0.2 mg Cr/kg treatment were
found dead the first 6 d. After the initial 6-d replacement
period, 3 control turkeys, one in the 0.2 mg Cr group,
and 2 in the 1.0 mg Cr/kg treatment were necropsied.
The report for the 3 control turkeys indicated: 1) pendu-
lous crop, 2) small for its age and postmortem autolysis
made it difficult to evaluate, and 3) undetermined. The
turkey in the 0.20 mg Cr treatment died from liver cir-
rhosis and heart failure. The report for the 2 turkeys in
the 1.0 mg Cr treatment necropsied indicated: 1) pendu-
lous crop, and 2) mild dyschondroplasia of the tibiotarsi
with internal bleeding.
Turkey Performance

Turkey BW were greater (P = 0.005) in Cr-supple-
mented turkeys compared to controls by d 63 and
remained heavier (P = 0.005) on d 84 (Table 4). Final



Table 4. Effect of dietary chromium on turkey body weights.1

Supplemental Cr, mg/kg diet2 ———— P-value———−

0 0.2 1.0 SEM Treatment 0 vs. Cr 0.2 vs. 1.0

BW, g
Day 1 59.5 59.6 59.8 0.46 0.854 0.643 0.759
Day 21 616 617 616 16.9 0.999 0.996 0.966
Day 42 2,144 2,249 2,250 45.7 0.194 0.073 0.997
Day 63 4,883 5,152 5,379 98.4 0.007 0.005 0.117
Day 84 8,623 9,026 9,304 141.7 0.010 0.005 0.179

1Means represent the average of 8 pens.
2Provided from KemTRACE chromium propionate.
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BW did not differ (P = 0.179) amount turkeys supple-
mented with 0.20 and 1.0 mg Cr/kg diet.

Turkey performance by period is shown in Table 5.
Intake, ADG, and feed/gain were similar across treat-
ments during the starter 1 period (d 1−21). During the
starter 2 period (d 21−42) ADG was greater (P = 0.024)
and feed/gain lower (P = 0.030) for turkeys supple-
mented with Cr compared with controls. Gain of turkeys
supplemented with Cr was greater than controls
(P = 0.006) during the grower 1 period (d 42−63). Tur-
keys supplemented with 1.0 mg Cr/kg also had greater
(P = 0.040) ADG than those supplemented with
0.20 mg Cr/kg during the grower 1 period. Performance
was not significantly affected by treatment during the
grower 2 period (d 63−84).

Over the entire 84-d study ADFI was not affected by
treatment (Table 5). Turkeys supplemented with Cr
had greater (P = 0.005) ADG and tended (P = 0.074) to
gain more efficiently than controls. Feed/gain
(P = 0.511) and ADG (P = 0.180) did not differ amount
the Cr-supplemented treatments. In our insulin sensitiv-
ity study Cr supplementation did not affect turkey per-
formance during the 34-d study (Spears et al., 2023).
Chromium supplementation did not affect gain until
Table 5. Effect of supplemental chromium on turkey performance by

Supplemental Cr, mg/kg diet2

Item 0 0.2 1.0

Starter 1 (d 1−21)
ADFI, g/d 52.6 49.7 49.6
ADG, g/d 26.5 26.5 26.5
Feed/gain 1.99 1.88 1.90
Starter 2 (d 21−42)
ADFI, g/d 145.0 144.8 137.7
ADG, g/d 72.8 77.8 77.8
Feed/gain 1.99 1.87 1.77
Grower 1 (d 42−63)
ADFI, g/d 269.1 276.3 284.0
ADG, g/d 130.4 138.2 149.0
Feed/gain 2.06 2.01 1.91
Grower 2 (d 63−84)
ADFI, g/d 425.1 428.8 441.6
ADG, g/d 178.1 184.5 186.9
Feed/gain 2.38 2.33 2.36
Overall (d 1−84)
ADFI, g/d 222.9 224.9 228.2
ADG, g/d 101.9 106.7 110.1
Feed/gain 2.18 2.11 2.08

1Means represent an average of 8 pens.
2Provided from KemTRACE chromium propionate.
after 21 d in the present study. The insulin sensitivity
study was conducted in battery cages with 6 to 7 birds
per cage. The current study was conducted under more
practical conditions in floor pens, covered with wood
shavings, and 12 birds housed per pen.
We have avoided using feed grade sources of phospho-

rus in previous poultry studies because of their high Cr
content. In the present study feed grade mono-dicalcium
phosphate was used as the supplemental phosphorus
source, because we were not attempting to get the con-
trol diet as low as possible in Cr. Using feed grade phos-
phorus in the present study greatly increased Cr
concentrations in the control diets. Although the control
diets analyzed over 2.5 mg Cr/kg, the addition of supple-
mental Cr, from Cr Prop, increased ADG and final BW.
This suggests that the Cr in the control diets was poorly
bioavailable.
Earlier studies with turkeys supplemented with rela-

tively high concentrations of Cr (20 mg Cr/kg diet),
from inorganic CrCl3, indicated that performance
responses to Cr supplementation were affected by CP
and niacin content of the diet (Steele and Rosebrough.,
1979; Rosebrough and Steele, 1981). Gain from 7 to 21 d
of age was increased by Cr supplementation in turkeys
period.1

——− P-value——−

SEM Treatment 0 vs. Cr 0.2 vs. 1.0

1.54 0.324 0.138 0.959
0.80 0.999 0.995 0.958
0.08 0.607 0.337 0.815

5.4 0.560 0.579 0.361
1.7 0.074 0.024 0.980
0.06 0.053 0.030 0.258

7.4 0.383 0.237 0.476
3.5 0.004 0.006 0.040
0.05 0.100 0.098 0.158

10.6 0.523 0.443 0.404
3.3 0.173 0.074 0.610
0.05 0.761 0.580 0.632

5.5 0.794 0.596 0.679
1.6 0.010 0.005 0.180
0.04 0.162 0.074 0.511
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fed a control diet supplemented with 100 mg niacin/kg
diet (Steele and Rosebrough, 1979). However, Cr supple-
mentation did not affect gain when the control diet was
supplemented with an additional 250 mg niacin/kg
(Steele and Rosebrough, 1979). In the present study nia-
cin was supplemented at 220 mg/kg diet. Chromium
supplementation also increased gain and feed intake
from 7 to 21 d of age in turkeys fed diets low in CP
(23%) but not in those receiving diets containing 30%
CP. The starter 1 diet used in the present study con-
tained 31.6% CP on a DM basis. More recent studies
also indicate that Cr addition to turkey diets can
improve performance. Supplementing male turkeys, 8
wk of age, with 1.0 mg Cr/kg diet, from Cr nicotinate,
increased gain from 9 to 18 wk of age (Chen et al., 2001).
Supplementing 16-wk-old male turkeys for 24 wk with
0.75 mg Cr/kg, from Cr picolinate, increased eviscerated
yield, and breast, thigh, and liver weight, while decreas-
ing shrinkage loss (Biswas et al., 2014). Furthermore,
compared with controls, male turkeys receiving 0.75 mg
Cr/kg had greater sperm concentration, sperm motility,
and fertility (Biswas et al., 2014).
Plasma Chemistry Variables

Plasma biochemical measurements at the end of the
84-d study are presented in Table 6.

Hemoglobin, potassium, and lipase activity were the
only plasma variables affected by treatment. Turkeys
supplemented with Cr had greater (P = 0.023) hemoglo-
bin concentrations than controls. Hemoglobin concen-
trations did not differ among turkeys receiving 0.20 and
1.0 mg Cr/kg. Reference ranges for serum or plasma bio-
chemical parameters are not available for turkeys.
Hemoglobin concentrations in turkeys supplemented
with Cr would appear to be in the normal range based
on hemoglobin concentrations reported by Huff et al.
Table 6. Plasma clinical chemistry parameters in turkeys.1

Supplemental Cr, mg/kg diet2

Item 0 0.20 1.0

Glucose, mg/dL 279.6 283.6 284.3
Uric acid, mg/dL 2.94 3.27 3.61
Hemoglobin, mg/dL 10.0 11.9 11.1
Phosphorus, mg/dL 6.9 7.1 6.9
Calcium, mg/dL 11.1 11.1 11.1
Sodium, mmol/L 152 151 152
Potassium, mmol/L 3.44 3.51 3.76
Chloride, mmol/L 112 111 112
Total protein, g/dL 3.51 3.45 3.43
Albumin, g/dL 1.11 1.06 1.06
Globulin, g/dL 2.41 2.39 2.37
Cholesterol, g/dL 109 108 103
Bicarbonate, mmol/L 23.6 24.2 25.1
Anion gap3 20.1 19.4 18.8
Lipase, IU/L 11.3 14.6 17.6
ALP, IU/L 1909 1908 1946
AST, IU/L 281 290 294
LD, IU/L 565 545 578
CK, IU/L 5392 6080 6930

1Each mean represents the mean of 8 pens with 2 turkeys sampled per pen.
2Provided from KemTRACE chromium propionate.
3Sodium + potassium − (chloride + bicarbonate).
(2008) in 16-wk-old turkeys. Supplementing Cr concen-
trations (from Cr Prop) up to 1000 mg Cr/kg diet did
not affect hemoglobin concentrations in rats (Staniek et
al., 2016). Plasma potassium concentrations tended to
be greater (P = 0.083) in turkeys supplemented with Cr
compared with controls. Turkeys supplemented with
1.0 mg Cr/kg had greater (P = 0.048) plasma potassium
concentrations than those receiving 0.20 mg/kg. Pigs
supplemented with 5 mg Cr/kg, from Cr Prop, had
higher serum potassium concentrations than control
pigs (Lindemann et al., 2008). Previous studies have
reported serum potassium concentrations of 4.2 mmol/L
in 12-wk-old turkeys (Szabo et al., 2005) and
3.64 mmol/L in 6-wk-old turkeys (Cason and Teeter,
1994). The greater plasma potassium concentrations in
Cr-supplemented turkeys may be due to their heavier
BW. Breast meat yield is highly correlated with final
BW and weight gain in turkeys (Hiscock et al., 2022).
Lean body mass is highly correlated with total body
potassium in humans (Corcoran et al., 2000), and
plasma potassium is correlated with total body potas-
sium in humans (Patrick, 1977). Plasma lipase activity
was greater (P = 0.020) in turkeys supplemented with
Cr compared with controls. Lipase activity did not differ
(P = 0.173) among turkeys supplemented with 0.20 and
1.0 mg Cr/kg. We are not aware of previous studies that
have reported plasma or serum lipase activity in turkeys.
Plasma lipase catalyzes the hydrolysis of triglycerides to
2 fatty acids and a 2’- monoglyceride. Serum lipase is
primarily derived from the pancreas with a much smaller
amount coming from the gastric mucosa (Rallis et al.,
1996). In acute pancreatitis serum lipase activity is
greatly elevated. The serum lipase values observed in
Cr-supplemented turkeys would not be considered high
compared to serum lipase activity in dogs. In dogs serum
lipase activity above 500 U/L is considered elevated
(Rallis et al., 1996).
————− P-value————−

SEM Block Treatment 0 vs. Cr 0.2 vs. 1.0

4.7 0.688 0.752 0.463 0.919
0.31 0.148 0.360 0.224 0.458
0.47 0.004 0.042 0.023 0.241
0.16 0.272 0.658 0.795 0.388
0.07 0.088 0.931 0.726 0.903
0.4 0.642 0.347 0.947 0.153
0.08 0.012 0.040 0.083 0.048
0.4 0.195 0.300 0.569 0.152
0.04 0.149 0.336 0.162 0.676
0.02 0.173 0.153 0.057 1.000
0.04 0.451 0.791 0.609 0.658
2.6 0.015 0.262 0.282 0.213
0.50 0.016 0.156 0.122 0.233
0.77 0.185 0.505 0.296 0.619
1.5 0.003 0.031 0.020 0.173

51.3 0.284 0.839 0.776 0.610
12.3 0.676 0.754 0.484 0.810
39.1 0.777 0.825 0.951 0.545
795.9 0.857 0.415 0.273 0.463



Table 7. Hematological parameters in turkeys.1

Supplemental Cr, mg/kg diet2 ———— P-value————
Item 0 0.2 1.0 SEM Block Treatment 0 vs. Cr 0.2 vs. 1.0

WBC, £103/mL3 23.2 24.5 23.9 1.9 0.845 0.885 0.663 0.829
Packed cell volume, % 34.1 33.4 33.3 0.7 0.008 0.651 0.367 0.903
Lymphocytes, 103/mL 8.33 8.87 9.24 1.03 0.686 0.820 0.570 0.801
Monocytes, 103/mL 1.79 1.89 2.41 0.36 0.629 0.447 0.433 0.321
Eosinophils, 103/mL 0.48 0.38 0.67 0.12 0.563 0.260 0.750 0.110
Basophils, 103/mL 1.76 1.64 1.29 0.30 0.548 0.526 0.428 0.424
Heterophils, 103/mL 10.74 11.80 10.44 0.99 0.220 0.606 0.754 0.350

1Each mean represents an average of 8 pens with 2 turkeys sampled per pen.
2Provided from KemTRACE chromium propionate.
3White blood cell count.
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Hematological Parameters

Hematological measurements are shown in Table 7.
Chromium supplementation did not affect any of the
hematological variables.
CONCLUSIONS

The present study indicates that Cr Prop is safe when
supplemented to turkey diets at 5x the minimal concen-
tration that enhanced insulin sensitivity. Supplementa-
tion of 0.20 or 1 mg Cr/kg diet, from Cr Prop, for 12 wk
increased (P = 0.005) ADG compared with controls.
Chromium supplementation did not affect hematologi-
cal measurements, and had minimal effect on plasma
chemistry measurements. The concentration of Cr Prop
(1.0 mg Cr/kg) supplemented in the present study was
well below the maximum tolerable level for poultry that
has been estimated, based on broiler data, at 500 mg
Cr/kg (NRC, 2005). The highest concentration of Cr
previously supplemented to turkeys was 200 mg Cr/kg,
from CrCl3, to turkey hen diets (Anderson et al., 1989).
No adverse effects were reported in this study following
5 wk of Cr supplementation.
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