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Effects of dietary chromium on blood biochemical indexes and yield
of abdominal fat of broiler chickens
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Abstract: [ Objective] We conducted an experiment to evaluate the effects of Chromium Picolinate
(CP) and Chromium Citrate (CC) on blood biochemical indexes and yield of abdominal fat of broilers.
[Method]) 450 one-day-old Arbor Acres male broilers were randomly allocated to five treatments with three
replicates of thirty broilers each. Birds in control group were fed a corn-soybean meal diet according to the

feeding standard of broilers (NRC). Experimental group birds were fed the same corn-soybean meal diet
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supplemented with 0. 25,0. 50 mg/kg CP and 0. 25,0. 50 mg/kg CC. Broilers were fed starter diet from 1 to
28 d and grower diet from 29 to 42 d. On the 28 and 42 d,blood samples were taken from wing vein of birds
and subsequently centrifuged to gain the serum used for determining serum biochemical indexes including
blood glucose, total protein,albumin,globulin,uric acid, total cholesterol, triglyceride, high density lipopro-
tein and low density lipoprotein. [Result) In the early growing period (1—28 d),addition of 0. 25 mg/kg
CC significantly decreased (P<C0. 05) the levels of blood glucose compared with addition of 0. 50 mg/kg
CC; The levels of serum total protein were significantly higher (P<C0. 05) in broilers fed diet containing
0.50 mg/kg CP than those in control group and 0. 50 mg/kg CP group; There was significantly higher(P<C
0. 05) concentration of serum HDL in broilers fed diet supplemented with 0. 25 mg/kg CP than broilers fed
diet supplemented with 0. 50 mg/kg CC. In the later growing period (29—42 d),supplemental 0. 50 mg/kg
CC significantly decreased (P<C0. 05) the levels of blood glucose compared with control group; Adding
0. 25 mg/kg CC increased (P<C0. 05) the levels of TGL significantly compared with control group. [Con-
clusion]) In conclusion,adding 0. 25 mg/kg CC can significantly lower (P<C0. 05) blood glucose concentra-
tion and adding 0. 50 mg/kg CP can significantly increase (P<C0. 05) serum total protein in the early grow-
ing period; Adding 0. 50 mg/kg CC can significantly lower (P <C0. 05) blood glucose concentration and
adding 0. 25 mg/kg CP can significantly increase (P<C0. 05) the levels of TGL of broilers in the later grow-

ing period. Regarding yield of abdominal fat of broilers in organic chromium groups,there were a trend of

reducing in early growing period and a trend of increasing in later growing period.

Key words: Chromium; broiler; blood biochemical index;yield of abdominal fat
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Table 1 Composition and nutrient levels of basal diets (Air-dry basis)
R /a\i/(g « kg=!) Content A 5 745 b %%/J@F Nutrition level A
Ingredient 1~28 Hilp 29~42 Hit Nutrient index 1~28 A 29~42 A%
1—28d 290—42 d 1—28d 29—42 d

Tk Corn 584 630 FRiEE/ (M] - ke 1) ME 12. 74 13.19
S| Soybean meal 337 280 HE /(g » kg 1) CP 209. 9 188.9
Wi Animal oil 29 40 45 /(g e kg1 Ca 9.6 9.4
i ¥ Fish meal 15 15 B/ (g kg™ TP 6.8 6.8
dieigl 14 14 AR/ (g - ke 1) 4.5 4.5
Dicalcium phosphate Available phosphorus ! :
£ ¥ Limestone 12 12 ERMR/ (g kg™') Met 5.1 4.8
£ Salt 2.1 2.1 fi% 2/ (g kg™') Lys 11.0 9.7
DL-#E & % DL-methionine 1.9 1.9 /(g kg 1) Salt 2.7 2.7
iR Bl Premix 5 5

TE:1~28 Hi% 15 ke BURK D &4 : Va 15 300 TU, Vp 3 740 TU, Vi 40. 8 TU, Vi, 5.1 mg. Vi, 3.4 mg, Vy, 10.2 mg, Vi, 5.1 mg, Vi,
0.020 4 mg. 2 LIHBE 1 000 mg,¥Z B2 4% 15. 3 mg, MR 61. 2 mg,/EH 2 0. 204 mg, H# 1.7 mg. 4% 108 mg.4k 100 mg.5F 88 mg. 4
9.6 mg, B 0. 374 mg, il 0.224 mg;29~42 H &4 kg HURA T &4 : Va 13 500 TU, V3 3 300 TU, Vi 36 TU, Vi, 4.5 mg, Vi 3 mg,
Vi, 9 mg. Vi, 4.5 mg. Vg, 0.018 mg. & LIHM 800 mg,Z R4S 15. 3 mg MM 54 mg. A H 0. 18 mg. AR 1.5 mg. 5§ 108 mg. Bk
100 mg. % 88 mg. 4 9.6 mg, Ml 0.374 mg, i 0.224 mg., R HEHR HE FURF2H BT B0 45 L Fo 4y Ry S A

Note: Premix supplied the following amounts of vitamin and minerals to per kg of diet for age of 1~28 d:vitamin A,15 300 IU;vitamin D,

3 740 1U;vitamin E,40. 8 TU;vitamin K3 ,5. 1 mg;thiamin, 3. 4 mg;riboflavin, 10. 2 mg; vitamin Bs ,5. 1 mg; vitamin Bj2,0. 0204 mg;

choline chloride, 1 000 mg; pantothenic,15. 3 mg;niacin,61. 2 mg;biotin, 0. 204 mg;folic acid, 1. 7 mg; Mn,108 mg; Fe,100 mg;Zn, 88
mg;Cu,9. 6 mg; 1,0.374 mg and Se,0. 224 mg;and for age of 29—42 d:vitamin A,13 500 IU;vitamin D3, 3 300 IU;vitamin E, 36

1U; vitamin Kj,4. 5 mg;thiamin, 3 mg;riboflavin,9 mg;vitamin Bs,4. 5 mg; vitamin By2,0. 018 mg;choline chloride, 800 mg; panto-

thenic, 15. 3 mg;niacin, 54 mg;biotin,0. 18 mg;{olic acid, 1. ¢

mg;Mn, 108 mg;Fe, 100 mg;Zn,88 mg;Cu,9. 6 mg; 1,0. 374 mg and

Se,0. 224 mg. ME is calculated value,other nutrient levels are measured values.
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2 AT AL 5 B % 7K T X PR A A I A R ) 5

Wan 2 frn. e 2 v, 28 H ), i 0. 25
mg/ kg FAGE R 4% L DA A1 X0 I i I B e B B I AR TR
0. 50 mg/kekr B H# 41K 14. 4% (P<<0. 05) . {H
55 A 5 2H A L 25 S AN 1 3 (P>>0.05) 342 H
B RN 0. 50 mg/kg A1 W2 5% 4 I ik B A A1
BN IR AHAG 3. 40 % (P<C0. 05) , 5 Hi At &% 41 #H 14 2%
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Table 2 Effect of organic chromium on concentration of blood glucose in broilers mmol/L
H ik /d pogiiEiil ML BE FR AR 5 / (mg » kg™ 1) P-Cr FrBERR # / (mg « kg™ 1) CA-Cr
Age Control 0.25 0. 50 0.25 0. 50
28 13.00£0. 12 ab 12.30=£0. 89 ab 12.5740.50 ab 11.53£0.32 b 13.47+0.27 a
42 13.237£0.09 a 13.03+0. 10 ab 12.95+0. 06 ab 13.08+0. 14 ab 12.78+£0.11 b

TE AT EOR 5 bR AR [ /NG 8 8 25 57 2 (P<<0. 05) AR Ml R/NE SRR 2 R A B (P>0.05), F&I,

Note: Different small letters in the same column mean significant difference( P<C0. 05) ,and the same letters mean no significant difference

(P>0.05). The same as below.
2.2 2HENEERBKENAFBLEFELFMN
RER & EHF T
a2 3T LIEH .28 HFAET. %50 0. 50 mg/kg
Wb I 2 TN ‘5 2 P A X6 L 37 6 A P 3 R 0. 50

mg/kg #7455 B 4% 241 A X IR 4 (P <C0. 05) ., B8
0.50 mg/kg Fr 15 MR % 41 A1 xf W82 4 5l 2 & T
11.63%,11.81% , 5 H AL 56 41 25 5 K B 3 (P>
0.05) ;42 H &, 3856 41 A A7 49 1L 335 2 1 AR 1R
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Table 3 Effect of organic chromium on concentration of serum protein and uric acid in broilers

H i /d i © Sof e 21 N BE R R / (mg » kg™ 1) P-Cr MR 4%/ (mg » kg 1) CA-Cr
Age Item Control 0.25 0.50 0.25 0. 50
MM/ (g L7 Total protein 30.0540.70 a  32.73%+1.41 ab  33.60%1.12 b  30.43%£1.03 ab  30.1040.70 a
98 H&EH/(g+ L") Albunin 13.4840.56 a  14.87240.24 a 14.7740.37 a  14.67£0.27 a 13.9040. 67 a
k&M /(g « L~ Globulin 16.58+0.54a 17.87%1.17 a 18.8340.79a 16.53%+0.54 a 16.3340.75 a
JR 2/ (mmol « L=1) Uric acid 323.22452.84 a 361.90471.70 a 380.95454.45 a 340.47+72.88 a 233.33+24.17 a
M/ (g« L) Total protein 29.7842.61a 29.6540.77a  32.654+1.26a 31.78%£1.92a  30.6540.96 a
12 M&EF /(g + L1 Albunin 15.08+0.94 a  15.0340.46 a 16.00+0.60 a 15.8340.47 a 14.934+0.42 a
BRI /(g + L1 Globulin 14.70+1.71a  14.63+0.51 a 16.65+0.77 a 15.95+1.51 a 15.734+0.93 a
JR% /(mmol + L=1) Uric acid 319.64+68.16 a 346.43470.01 a 350.00422.77 a 282,.15+17.13 a 348.21£35.40 a
2.3 2THANBERBKENAFBEHRSEN A2 HIEE, 70 0. 25 mg/kg Mk WE R W2 5 4 AT XY

A1

40 FH,28 HEET. U0 0. 25 mg/kg it
WE R IR 5% AL RUAT XY IS i B PR B MRk B 3 & T
W 0. 50 mg/kg 4 MR 4% 41 (18. 6020) (P <<
0.05) (0 5H AL 50 4 2 F A B F (P>0.05);

LT H i = R i T X R 4L (P<<0. 05) . fH
5 HAbILE 2 25 A B3 (P>>0. 05) . il 5 45
RFW] L HAR PSS 2 MBS IR L B K SF- A AT RS i
A I AT AT A B e 0 S T v e

x4 2HANBEREKEXNAFGERSERXE

Table 4 Effect of organic chromium on content of blood lipid and AFY in broilers
Hi#s/d T { ot B 21 MEBE FR AR 5/ (mg » kg™ ') P-Cr PR 5/ (mg » kg™ 1) CA-Cr
Age Item Control 0.25 0.50 0.25 0. 50
2 /(g o [
R B/ g+ LD 3.1740.06a  3.2540.17a  3.1640.05a  3.10%0.20a  2.88=+0.04 a
Total cholesterol
Hu=Ms/(g « L) Triglyceride 0.31£0.04 a 0.32%+0.03 a 0.397£0.10 a 0.31£0.05 a 0.37£0.09 a
B o / . Lt
28 5 IR/ (mmol « L1 2.3740.06 ab  2.5540.15b  2.3240.10ab  2.3640.17ab  2.15+0.06 a
High density lipoprotein
- 3= %) R
fites B2 & 1 / Cmamol = L7 0.5040.03 a 0.4940.04 a 0.5320.06 a 0.4340.06 a 0.43%40.08 a
Low density lipoprotein
B HE# /% Yield of abdominal fat 1.3240.17 a 1.20£0.10 a 1.18+0.07 a 1.5240.29 a 1.2240.07 a
=] = o [ 1
BB/ (g - LD 2.9240.13 a 2.7740.22 a 3.1140.12 a 2.7940.14 a 3.1740.20 a
Total cholesterol
Hih =@ /(g L) Triglyceride 0.38%+0.13 b 0.9940.16 a 0.7440.07 ab  0.72£0.17 ab  0.7720. 27 ab
o % / ST
42 7 % IR & H / (mmol « L1 1.86+0.16 a 1.534+0.15 a 1.8440.14 a 1.6240.11 a 1.90+0.22 a
High density lipoprotein
ey b / T 1
ks PN AR/ (mmol + L7 0.3440.03 a 0.4440.08 a 0.4340.06 a 0.4040.08 a 0.5140.06 a
Low density lipoprotein
BERE %/ % Yield of abdominal fat 1.6540.20 a 1.8440.42 a 2.07+0.42 a 1.9240.27 a 1.8840.09 a
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SHC L7 A R R I [ R H IR = R A (P <<
0.05), 5 Ah o % 1A= G AR v S 0 ke 2 198 4% 16 1 3
A 2H 2% A 2 5 00 R 0 PR it Y e e bk T G
75 Y ) TR B3 o PR AN L Y 1 R A R KSR L AR
F 5% 45 S 22 B, 55 M 0E SR 1R 4% AH HL , #7168 TR % B 1 3%
Ref AV PR A X8 i 369 R v 300 1 of B v B (P <Z0. 05), AL
AR 3 2 ) W R R G IS T v R R il
(P<C0.05), {HCFABE IR 5 1 /E LR A 18 T
HE—2 5% .
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TE H AR TR B AT AL wT LLSE me 3l 4 1 B 7 AR
X — S 2 A ST I UE S (R G
T WL X A AT XS 1 107 A 08 00 52 i 285 51 08 R — 2,
I AT G R AR R H I = R R AR A
AR, BB EY R H R PR 0.4
mg/kg JH R 5 B . BF 5%k B0 L i B 2 AR I v 8 IR
[if] it ( P<<0. 05) S H 1l =g & & (P<<0. 05) , Jf- o] &
PR R ML R A B N AR IR O R B v (P <
0.05), i F P} #T45 SBF5T & B 18 8 JH AN
HR AN 800 pg/kg Ik BE ¥2 1R 45 » AT LA i 3 B
IR IR IR 3R AL IR e v % R R AR H KO
(P<C0.05), Lien 2" fF 57 6 W, #Mgs v] DL RE G H
TH =R B 4R o A R IR AR 1 I [ BE K OF . Page
SEUT RS 2 B MBS R AR T I b R R K
R AT K ST N Rd o SN o =1

TEAS B 5T US IA AL IS o RAF RS i S0 1l 3 v
1o 9 R R v B RGN, 2 PR T % R 1 0 B 2R 1
L1 5 B - JOE T 2 0 il 1 0 T T X 2 AR S 5
& R A A B E B A R AL . AT
X J S 0 A AL XTI i 5 e AN S 2 6F i = e
SR Y 2L Ul W IR A XS ALK g s 43 fidk vk 55 =X g

5 BB 3 UL 2 WE S 0487 1
44 i

PIAT XS A KA H O s i 0. 25 mg/kg #7456
IR 4% RN A K T 91 H OB R 0. 50 mg/kg A7 B R
% o X5 AT A S AT PR AT 1 I AR R B (P <Z0. 05) 5 7
AT XS A K FT . B BN 0. 50 mg/kg M BE &2
fess ] B B B E O A E BRI 0. 25
mg/ kgt WE 2 R 5% % 15 %85 B g A 10 Wk 38 1% 5 i) A TR
Jim 0. 50 mg/kg ¥y IR % RCR B 3# (P<C0. 05) s AT
R AR BB P IR AN 0. 25 mg/kg Mk E R R 4% X
Hh = R S R R2 S e IR L 2 R (P <
0. 05) 5 H R H % Jim 19 o 45 YRR B 6% 7K SF- ok HEE i 36 52 i)
PIAN3 (P=>0. 05) , {F i3 A5 [ AIK i 5 1 e 4
Je 39300 S5 T e R
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