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Abstract: [Objective] This experiment was conducted to determine the effects of dietary supplemental pattern of trace elements on
growth performance, carcass traits and meat quality of broiler chicks, so as to provide the experimental basis for the reasonable
addition of trace elements to broiler diets. [Method] A single-factor completely randomized design was adopted in this experiment.
A total of 240 one-day-old Arbor Acres (AA) broiler chicks were randomly allotted by body weight to 1 of 5 treatments with 6
replicate cages of 8 birds per cage. The trace elements were added to the corn-soybean basal diet as follows: the inorganic trace
elements according to NRC (1994) recommendation for broiler chicks (T1: the added levels of copper (Cu), Iron (Fe), manganese
(Mn), zine (Zn) and selenium (Se) were 8 , 80, 60, 40 and 0.15 mg-kg™! during 1-42 days, respectively), the inorganic trace elements
according to the recommendation for broiler chicks in Chinese Feeding Standard of Chicken (NY/T 33-2004) (T2: the added levels of
Cu, Fe, Mn, Zn and Se were 8, 100, 120, 100 and 0.3 mg-kg" for 1-21 days old, respectively; and 8, 80, 120, 80 and 0.3 mg'kg'1 for
22-42 days old, respectively), the inorganic trace elements according to the previous results of trace elements requirements from our
lab (T3: the added levels of Cu, Fe, Mn, Zn and Se were 4, 40, 110, 60 and 0.35 mg-kg’1 during 1-21 days, respectively; and 0, 30, 80,
40 and 0.35 mg-kg™' during 22-42 days, respectively), the decrement levels of organic trace elements according to the previous results
of from our lab (T4: the added levels of Cu, Fe, Mn, Zn and Se were 2, 30, 80, 40 and 0.25 mg~kg"1 during 1-21 days, respectively;
and 0, 30, 80, 40 and 0.25 mg-kg™' during 22-42 days, respectively), and the organic trace elements according to the recommendation
for broiler chicks in NY/T 33-2004 (T5: the added levels of Cu, Fe, Mn, Zn and Se during 1-21 and 22-42 days were the same as
those in T2), respectively. The inorganic trace element sources (feed grade) were Cu sulfate pentahydrate, Fe sulfate monohydrate,
Mn sulfate monohydrate, Zn sulphate monohydrate and sodium selenite, and the organic trace element sources (feed grade) were Cu
mothionine, Fe glycine, Mn methionine, Zn glycinate and Se yeast, respectively. The experiment lasted for 42 days. [Result] The
results showed that those different supplemental patterns of trace elements had no significant effects (P >0.05) on the average daily
feed intake and average daily gain. Broilers from T2 had higher (P<<0.05) feed to gain ratio during 22-42 days than those from T1,
T4 and T5, and no difference was detected between T2 and T3 (P >0.05). Broilers from T2 had higher (P<<0.05) feed to gain ratio
during 1-42 days than those from other groups, and there were no differences (P>0.05) among other groups. The different
supplemental patterns of trace elements had no significant effects on (P>0.05) the carcass traits, L* and a* values, pH values and
drip losses of breast and thigh muscles. The breast muscle b* value of broilers from T5 was higher (P<<0.05) than that of broilers
from T1 and T3, and no difference was observed (P>>0.05) between TS5 and T4. The shear force of thigh muscle from T4 was lower
(P<<0.05) than that from T1 or T35, and the muscle tenderness was relatively well. [ Conclusion]Under this experimental conditions,
the group with decrement supplement of organic trace elements based on our previous results (T4: the added levels of Cu, Fe, Mn, Zn
and Se were 2, 30, 80, 40 and 0.25 mg-kg ™' during 1-21 days, and 0, 30, 80, 40 and 0.25 mg-kg™" during 22-42 days, respectively) was
better than other groups in improving the growth performance and meat quality of broiler chicks.
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Table 1 Composition and nutrition levels of basal diets (as-fed basis)

J5 8l Ingredients 1-21 d (%) 22-42 d (%) EJ%57KF Nutrient levels 1-21d 22-42d
FK Corn 52.64 53.39 i ME(Kcalkg™)® 3008 3062
GH Soybean meal 38.79 36.40 HEH cp? 21.60 19.69
K&l Soybeal oil 4.80 6.60 BEE . E/P(Kcal-g™)” 139.30 155.50
BRRE4S CaHPO," 1.52 1.36 W5 Lys” 1.15 1.04
Fi¥ Limestone" 1.40 1.35 EHR Met) 0.59 0.45
frih Nac1” 0.30 0.30 AR Met+Cys” 0.82 0.75
D-#%( % DL-Met" 0.30 0.14 i Ca? 0.98 0.90
A Premix” 0.25 0.16 JEfERE NPV 0.39 0.31
TKIEH Corn starch 0.30 0.30

&1t Total 100 100

D 4RI 2 Feed grade;

D T e MR P AN 1-21 Hilg: VA 15 000 1U, VD; 4 500 IU, VE 24 1U, VK; 3 mg, VB, 3 mg, VB,9.6 mg, VBs 3 mg, VB), 0.018 mg, Pantothenic acid
calcium 15 mg, Niacin 39 mg, Folic acid 1.5 mg, Biotin 0.15 mg, Choline 700 mg, I (as potassium iodide) 0.35 mg. 22-42 H#: VA 10 000 IU, VDs 3 000 IU,
VE 16 IU, VKj; 2 mg, VB, 2 mg, VB, 6.4 mg, VB¢ 2 mg, VB, 0.012 mg, Pantothenic acid calcium 10 mg, Niacin 26 mg, Folic acid 1 mg, Biotin 0.1 mg,

Choline 500 mg, I (as potassium iodide) 0.35 mg;
9 J41{8 Calculated values;
D SEIfE Analyzed values
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Table 2 Added levels and analyzed levels of trace elements in the experimental diets

AP METERE FRIZKF Added levels (mg-kg™) SEMKFE D Analyzed levels (mg-kg™)
Treatment Trace element sources 121d 2424 121d 22-42d
Tl TLKBRERH (Cu sulfate pentahydrate) 8 8 11.99 10.97
— /KRR (Fe sulfate monohydrate) 80 80 229.41 192.76
—/KBi%: (Mn sulfate monohydrate) 60 60 80.54 80.36
— /KRB (Zn sulphate monohydrate) 40 40 77.85 73.26
WAlR%H (Sodium selenite) 0.15 0.15 0.24 0.22
T2 TL/KBRERHI (Cu sulfate pentahydrate) 8 8 13.93 11.19
— /KRR (Fe sulfate monohydrate) 80 80 233.71 193.74
—/KBi%EL (Mn sulfate monohydrate) 120 120 139.42 139.56
— /KRR (Zn sulphate monohydrate) 100 80 139.33 117.54
W AliR4H (Sodium selenite) 0.30 0.30 0.35 0.38
T3 TLKBRERH (Cu sulfate pentahydrate) 4 0 8.41 3.16
JKBRER W2k (Fe sulfate monohydrate) 40 30 181.51 143.79
JKERER%R (Mn sulfate monohydrate) 110 80 137.05 99.37
JKBREREE (Zn sulphate monohydrate) 60 40 100.34 71.58
W AlifR4H (Sodium selenite) 0.35 0.35 0.41 0.42
T4 HEMRH (Cu mothionine) 2 0 6.21 3.16
HEBE (Fe glycine) 30 15 165.29 130.26
R4S (Mn methionine) 80 50 109.82 76.97
HEBEE (Zn glycinate) 40 30 81.45 64.73
WEERHif (Se yeast) 0.25 0.25 0.31 0.33
T5 R4 (Cu mothionine) 8 8 12.67 11.41
HEBEL (Fe glycine) 100 80 250.81 192.88
HZAIRER (Mn methionine) 120 120 146.68 149.22
H 2% (Zn glycinate) 100 80 142.29 114.94
IRER (Se yeast) 0.30 0.30 0.38 0.37

D GRS AL & T BRI PO G 3 A BRSO T BRI B 3 AN PAT I (IR P4

") The analyzed levels include the trace element concentrations in the basal diet and added amount; values are the means of triplicate determinations
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Table 3  Effect of supplemental pattern of trace elements on growth performance of broilers"

sl 1-21d 22-42d 1-42d

L ADG ADFI FIG ADG ADFI F/G ADG ADFI F/G
(gd" (g:d™) (gd™) (gd™) (gd™) (gd"

T1 4474 34.84 1.28 142.67 81.39 1.75b 93.71 58.11 1.61b

T2 4277 33.33 1.28 149.92 79.27 1.90a 96.34 56.30 1.71a

T3 42.44 35.65 1.19 142.54 79.85 1.79ab 92.49 57.75 1.60b

T4 40.85 33.82 121 139.84 80.62 1.74b 90.34 57.22 1.58b

T5 4215 3436 123 146.36 82.22 1.78b 94.25 58.29 1.62b

L FRUER Pooled SE 1.70 0.70 0.04 3.02 220 0.04 1.90 1.20 0.03

P P value 0.5855 0.2120 0.4404 0.1855 0.8882 0.0481 0.2683 0.7924 0.0098

DR 6 AR (n=6) MPFIMH. ab FFBUHAG AR FRE bR 2 5 B (P<0.05), MRSETHERERAEE. P
Y Data represent the means of 6 cages (n = 6). a,b Values with different superscript letters in the same column mean significant difference (P<<0.05), while
with the same or no superscript letters mean no significant difference (P>0.05). The same as below

x4 WETRRMEXTA(FGARRTERERY ST

Table 4 Effect of supplemental pattern of trace elements on carcass traits of broilers (%)

g 13 RseR LT ER 423 i kS RS
Treatment Carecass rate Full evisceration rate Abdominal fat rate Breast rate Thigh rate
Tl 92.66 74.85 1.23 27.98 22.93

T2 92.75 74.64 1.36 27.64 22.88

T3 93.23 74.24 1.57 27.20 23.17

T4 93.11 74.98 1.30 26.36 22.72

TS 93.69 73.96 1.34 25.85 23.87

B hruEDR Pooled SE 0.33 0.44 0.10 0.58 0.60
P} P value 0.2055 0.4572 0.3897 0.0789 0.7450
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Table 5 Effect of supplemental pattern of trace elements on breast muscle quality of broilers

S| PHismin pHazan E 4 BE LI Wik iR
Treatment L* a* b* Shear force (N)  Drip loss (%)
T1 6.55 6.09 35.92 7.63 5.02bc 43.97 19.20

T2 6.55 6.12 34.36 8.88 6.58ab 39.19 16.54

T3 6.62 6.11 34.62 7.42 4.49bc 40.51 12.85

T4 6.48 6.16 34.36 8.50 5.94abc 44.14 12.33

T5 6.50 6.14 33.19 9.38 6.75a 39.88 15.12

B HRUERR Pooled SE 0.04 0.06 2.42 0.61 0.53 3.66 1.92

P {H P value 0.2468 0.9484 0.9557 0.1556 0.0215 0.7983 0.1062
6 WEILRFMEXXTERALR & RE I

Table 6 Effect of supplemental pattern of trace elements on thigh muscle quality of broilers

b3 PHismin pHzan R aE HE LRI KR
Treatment L* a* b* Shear force (N)  Drip loss (%)
T1 6.53 5.66 33.43 8.97 6.42 37.36ab 12.22

T2 6.27 5.65 36.07 8.24 5.86 29.86bc 12.10

T3 6.56 5.67 35.16 8.38 5.40 35.02abc 12.82

T4 6.51 5.70 35.53 8.44 6.09 26.18¢c 9.35

TS5 6.50 5.72 36.35 9.41 7.23 40.67a 11.02
SR Pooled SE 0.092 0.035 2.542 0.540 0.538 3.354 1.909

P {8 P value 0.1995 0.7189 0.9337 0.5252 0.1996 0.0377 0.7272
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