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ה ῃ ᴇ 

ᵥ ↨ 1  2*  қ 2  Ҽ 2    2**   Ҽ 1**   ↨ 2  

̂1. ῾ҙ ꜚ ῌ̆  730070̕ 2.Ҭ ῾ҙ ֤ Ί

ᾝ Ῑ ̆ ֤ 100193̃  

  ̔ ⱴҌ ⱴ̂AÃ ה ȁ

ȁ ȁ ̆ ᴇ

ה ῃ Ȃ ῃ ̆ 288 1 AA ה

̆ №ҹ 4ҩ ̆ ҩ 6ҩ ̆ ҩ 12 ̂Ὲ 1/2̃ Ȃ №≢

- Ҭ ⱴ 0ȁ0.4ȁ2.4 4.9 mg/kĝ ץ ̃ Ȃ ҹ 42 dȂ

1̔̃ҍ ̆ ⱴ 0.4 2.4 mg/kg ԅ 22~42 ה

̂P<0.05̃̕ ⱴ 0.4ȁ2.4 4.9 mg/kg ԅ 1~42

ה ̂P<0.05̃ ̆ ⱴ ӊ Ҍ ̂P>0.05̃ Ȃ2̃ ⱴҌ

21 ה ̂GSH-Px̃ ץ

42 ה GSH-Px ̂P<0.05̃ ̆ ῒז

̂P>0.05̃Ȃҍ ̆ ⱴ 21 42 ה GSH-Px

ⱴ ⱴ ̂P<0.05̃̆ ғ ⱴ 2.4 mg/kg ᵞԅ

21 ה ̂P<0.05 Ȃ̃3̃ ⱴҌ 21 42

ה 42 ה ̂P>0.05̃ ғ̆

                                                   

̔2016-11-18 

̔῾֟ ῃ ( ῃ ) ̕ ҙ֟ҙ῾ף ᵣ ᵝҒ Ғ

(CARS-42)̕Ҭ ῾ҙ ⇔ Ғ (ASTIP-IAS08) 

ᵬ ᵥ̔׃ ↨̂1990 ̃̆ ̆ ᴪ ֲ̆ ꜚԊ׆̆ Ῑҍ

ȂE-mail: 1039785970@qq.com 

* ᵬ  

** Ḥᵬ ̔   ̆◐ ̆ ̆E-mail̔  lulin1225@163.com̕ Ҽ̆

̆ ̆E-mail: guoyl@gsau.edu.cn 
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Һ Ȃ ҉ ̆ ה Ҭ ⱴ ҹ 0.4 mg/kg

̂ Ҭ ҹ 0.41 mg/kg̃ ̆ΐ 10Ṑ ῃ ̆ Ҭץ ⱴ

ה ῃ Ȃ 

῏ ̔ ̕ ῃ ᴇ̕ ה  

Ҭ № ̔S831 

 

1973 ̆ҕ ̂WHÕ Ῑ ҹֲ ꜚ ᵣῤ ᾝ

[1]Ȃ ῙҺ ҍ ᵬ Ȃ ̆ ΐ ᵣᾧ ȁ

Ḇ ȁ ȁ ȁ ȁ ȁ ᵬ Ȃ ץ ̆ Ҭ

ᾟ ץ ̂֒ ̃ᵬҹ Ȃ ̆ ԍ֒ ғ ≠ ᵞ̆

ꜚ ȂKim [2] Ҭ ⱴ 0~20 mg/kg ֒

₮Ҍ Ҭ ̆ғ ⱴ ԍ 5.0 mg/kg ̆ ⱴ

ⱴ̆ҍ ̆֒ Ҭ Ҥ ̆Һ

ᵞ̆ץ ȁ ȁ  № ȁ ̂GOT̃

Ȃ ´ [3] ԅ Ҭ ⱴ 0~5.0 mg/kg ה ῃ ̆

̆ Ҭ ⱴ 5.0 mg/kg 1~42 ה Ҍ Ȃ ̆῏

ԍ ה ῃ ᴇ Ȃ ה ȁ

ȁ ץ̆ ᴇ - ⱴҌ

1~21 22~42 ה ̆ҹ ה Ҭ ⱴ ῃ

ᶫ ᶭ ץ̆ Ḡῒ ה ֟Ҭ ῃ Ȃ 

1  ҍ  

1.1  ҍ  

ῃ Ȃ ╠ ⌠ ה - Ҭ
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3 

 

ⱴ ҹ 0.15͘ 0.50 mg/kg ץ̆[4-15] ῾ҙ ȇ

ⱴ╕ ꜚ ᴇ ̂ Ȉ̃Ҭ ῏ ̆ 0.5 mg/kg ᵬ ה

ץ ҹ ̆῍ 4ҩ ̆ Ҍ ⱴ ȁ

ץ №≢ҹ 5 10Ṑ 2ҩ Ṑ╕ ⱴ ̆

ⱴ №≢ҹ 0ȁ0.5ȁ2.5 5.0 mg/kĝץ Ȃ̃ ⌠ Ҭ ҹ 0.1 mg/kğ

ⱴ №≢ ҹ 0ȁ0.4ȁ2.4 4.9 mg/kĝ ץ Ȃ̃  

1.2  ꜚ ҍ  

320 ẫ ף 1 ⱴ̂AÃ ה Ҭ׆̆ ᵣ ≢ 288 ̆

№ҹ 4ҩ ̆ ҩ 6ҩ ̂ ̃̆ ҩ 12 ̂Ὲ 1/2̃ Ȃ ҹ 42 d̆

№ҹ 2ҩ 1̔~21 22~42 Ȃ Ῑ ᾧ ȇAA ה Ῑ ΎȈ

Ȃ Ȃ ẫ ’̆ ֙̆ ╩̆

№ ̆ Ȃ№≢ԍ 21 42 ץ ̂ ̃ҹ ᾝ ᵣ

▼ ̆ ȁ ȁ ֙ Ȃ 

NRĈ 1994̃ [16] Ῑ Ҭ ה Ῑ └ 1~21 22~42

- ̆ Ῑ 1̆ ҉ ≢ №≢

Ҭ └ 4 Ȃ Ὲ

ᶫ̆ 2 265 mg/kgȂ ץ Ȃ ה Ҭ № ṿ 2Ȃ 

1  Ῑ ̂ ̃ 

Table 1  Composition and nutrient levels of basal diets (as fed basis)        %        

 

Items 

 Content 

1~21  1 to 21 days of age 22~42  22 to 42 days of age 

 Ingredients   

 Corn 57.38 59.64 

 Soybean meal 35.46 33.16 

 Soybean oil 2.85 3.50 

 CaHPO4 2.13 1.60 

 CaCO3  1.02 1.08 
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4 

 

 NaCl 0.30 0.30 

DL-  DL-Met 0.21 0.07 

№ Micronutrients1) 0.35 0.22 

+  Corn starch+Se 0.30 0.30 

 Total 100.00 100.00 

Ῑ  Nutrient levels2)   

ף  ME/(MJ/kg) 12.56 12.98 

 CP  21.50 20.00 

 Lys 1.21 1.10 

 Met 0.54 0.40 

+  Met+Cys 0.90 0.77 

 Ca  1.00 0.90 

 NPP 0.45 0.40 

 Se/(mg/kg) 0.030 0.022 

1̃ №ҹ ᾥ ᶫ Micronutrients provided the following per kilogram of the diet: 1~21  1 to 21 

days of agĕVA 15 000 IU V̆D3 4 500 IU V̆E 24 U V̆K3 3 mğ VB1 3 mğ VB2 9.6 mğ VB6 3 mğ VB12 0.018 

mğ  pantothenic acid calcium 15 mğ  nicotinic acid 39 mğ  folic acid 1.5 mğ  biotin 

0.15 mğ  choline 700 mğ Cu (as copper sulfate) 8 mğMn (as manganese sulfate) 110 mgF̆e (as ferrous 

sulfate) 60 mğ Zn (as zinc sulfate) 60 mğI (as potassium iodide) 0.35 mg̕22͘ 42  22 to 42 day of agĕ

VA 10 000 IŬ VD3 3 400 IŬ VE 16 IŬ VK3 2.0 mğ VB1 2.0 mğ VB2 6.4 mğ VB6 2.0 mğ VB12 0.012 mğ

 calcium pantothenate 10 mğ  nicotinic acid 26 mğ  folic acid 1.0 mğ  biotin 0.1 mğ

 choline 500 mğ Cu (as copper sulfate) 8 mğZn (as zinc sulfate) 40 mğMn (as manganese sulfate) 80 mğ

Fe (as ferrous sulfate) 60 mğI (as potassium iodide) 0.35 mgȂ 

2̃ ȁ ҹ ṿ̆ῒᵩ ҹ ṿȂCP, Ca and Se were measured values, while the others were 

calculated values. 

 

ה  2 Ҭ № ṿ 

           Table 2  Analyzed values of selenium contents in broiler diets   mg/kg 

ⱴ  

Selenium supplemental 

level/(mg/kg) 

 

1~21  1 to 21 days of age       22~42  22 to 42 days of age 

0 0.03 0.02 

0.4 0.41 0.41 

2.4 2.40 2.41 
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4.9 4.88 4.95 

№ ṿҹ 2ҩ ṿȂAnalyzed values were mean values based on duplicate 

determinations. 

1.3  ҍ└  

̆ 200 ԍ Ҭᵞ Ḡ ץ №

ȁ Ȃ№≢ԍ 21 42 ̆ Ҍ 1 ̆

ԍ 2 08:00№≢ ҩᵣ ׆̆ ҩ Ҭ ᵣ 2 ̂Ὲ

1 ̃̆ 10~15 mLȂῒҬ̆ ѿᴍ ₀ ̕ ѿᴍԍ 3 

000 r/min 20 min̆ № № ԍ̆-20 Ņ‟ ץ̆ № Ȃ ̂ ̃

2 ῃ ҹ 1ҩ№ Ȃ 

ԍ 42 ׆̆ ̂ ̃Ҭ ᵣ 2 ̂Ὲ

1 ̃̆ ȁ ȁ ȁ ȁ ȁ ȁ ȁ ȁ

̆ ₮ ԋ ȁ ₮ῒҬῤ ̆№≢ ̆ ̕ ԋ

ȁ ȁ ̆ ̕ ҩ Ȃ 

̂%̃=̂ / ᵣᵣ ̃×100̕ 

̂%̃=̂ / ̃×100Ȃ 

̆ ҩ ῒҬ׆ 3ҩ ̂ ̃ 1 Ὲ ȁ 3ҩ ̂ ̃ 1

№ ȁ ȁ ȁ ̆ ῀ 4˿ Ҭ ̆

ץ └ᵬ℗ ̆ ῒ Ȃ 

1.4  №  

1.4.1  №  

̆ IRIS Intrepidň ᵣ ᾣ TĔ̂ת

̃ Ҭ [17]̕ Ҭ AOAĈ 1990̃ [18]

Ҭ ̕ ֟ Ҭ ᾣ [19] Ȃ 
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1.4.2  ῃ ȁ №  

KX-21 ꜚ№ SYSMEX̆̂ת ̃ ̂

ȁ ̃̕ TBA-40FRῃ ꜚ № Toshibă̂ת ̃

[Ӳ ̂LDH ȁ̃GOTȁ Ҙ ̂GPT̃ ȁ ̂CK ȁ̃ ̂APK̃

̂UN ȁ̃ ̂TP̃ ȁ ̂ALB ȁ̃ ̂GLU ȁ̃ ̂TBILL ȁ̃

̂CREA ȁ̃ ̂TC̃ ҈ ̂TG̃ ]̕ ╕ ̂ ֤

̃ ̂GSH-Px̃ Ȃ  

1.4.3   

Deng [20] Ashraf [21] ȂҺ ҹ̔

ȁ ȁ ȁ ̆└ 5 ɛm℗ ̆ -ᴚ ̂HẼ ̆

Ҋ ȁ ȁ ȁ ̆ Ἕ

ἝȂ 

1.5  №   

SAS 9.0[22] ᴆҬ ѿ ̂GLM̃ № ̆

ץ̆ ̂LSD̃ ṿ Ȃץ 0.05ᵬҹ Ҭ

Ȃ ץ ṿ¤ ‰ Ȃ 

2  ҍ№  

ה  2.1 ֙  

3 ̆ ⱴҌ ה 22~42 1~42

̂P<0.05̃ ̆ 1~21 ȁ22~42 1~42 ה ῒז

֙ ̂P>0.05̃ ̆ 1~42 ה

P=0.07̂ל Ȃ̃ҍ ̆ ⱴ 0.4 2.4 mg/kg ԅ 22~42

ה ̂P<0.05̃ ̆ ⱴ 0.4ȁ2.4 4.9 mg/kg ԅ 1~42

ה ̂P<0.05̃ ̆ ⱴ ӊ Ҍ ̂P>0.05̃ Ȃ 

҉ץ ̆ ⱴҌ ה 22~42

1~42 ̆ ῒז ֙ Ȃ
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ה  3 ֙  

Table 3  Effects of selenium yeast on growth performance and mortality of broilers 

ⱴ  

Selenium 

supplemental 

level/(mg/kg) 

1~21  1 to 21 days of age 
 

22~42  22 to 42 days of age 
 

1~42  1 to 42 days of age 

 

ADG/g ADFI/g 

 

F/G 

֙

Mortality/

% 
 

 

ADG/g ADFI/g 

 

F/G 

֙

Mortality/

% 
 

 

ADG/g ADFI/g 

 

F/G 

֙

Mortality/

% 

0 27.9  40.8  1.46  1.38  
 

76.8  131.0b 1.72  0.00  
 

51.3b 85.9  1.69  1.38  

0.4 29.0  41.7  1.44  0.00  
 

82.6  142.0a 1.72  0.00  
 

54.8a 91.9  1.68  0.00  

2.4 29.2  41.4  1.42  0.00  
 

80.0  138.4a 1.73  0.00  
 

54.1a 89.9  1.68  0.00  

4.9 28.9  40.4  1.40  1.38  
 

79.0  137.5ab 1.75  0.00  
 

53.9a 89.1  1.69  1.38  

SEM 0.5  0.7  0.02  0.98  
 

1.7  2.4  0.03  0.00  
 

0.8  1.4  0.02  0.98  

Pṿ P-value 0.29 0.54 0.25 0.58   0.17 0.03 0.84 
  

0.04 0.07 0.98 0.58 

↓ Ҍ (P̘0.05)̆ Ҍ Ώ (P̖0.05)ȂҊ Ȃ  

  In the same column, values with no letter superscripts mean no significant difference (P̘0.05)̆ while with different small letter superscripts mean significant 0 

difference (P̖0.05). The same as beloẅ                                                                                                                                                   1 

      2 
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ה  2.2 ȁ  3 

4 ̆ ⱴҌ 21 42  4ה

̂P>0.05̃ Ȃ 5 

ה  4 ȁ  

Table 4  Effects of selenium yeast on HGB content and HCT in the blood of broilers 

ⱴ  

Selenium supplemental 

level/(mg/kg) 

21  21 days of age 
 

42  42 days of age 

 HGB/

̂g/dL̃ HCT/%  

 HGB/

̂g/dL̃ HCT/% 

0 9.38  28.6  
 

10.10  29.5  

0.4 9.43  29.1  
 

10.10  30.1  

2.4 9.77  31.6  
 

10.10  29.8  

4.9 10.20  31.0  
 

10.30  30.8  

SEM 0.58  0.02  
 

3.30  0.01  

Pṿ P-value 0.76 0.79   0.95 0.84 

5 ̆ ⱴҌ 21 ה

GSH-Px ץ 42 GSH-Px ̂P<0.05̃ ̆ 21 42

ה ῒז ̂P>0.05̃ Ȃҍ ̆ ⱴ 2.4 mg/kg

ᵞԅ 21 ה ̂P<0.05̃ ̆p ⱴ ӊ

̂P>0.05̃̕ ⱴ ⱴ 2̆1 42 ה GSH-Px

̂P<0.05 Ȃ̃ 
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ה  5  

Table 5  Effects of selenium yeast on plasma biochemical parameters of broilers 

Days of 

age 

ⱴ  

Selenium supplemental 

level/(mg/kg) 

 

TC/(mmol

/L) 

҈

 

TG/(mm

ol/L) 

Ҙ

 

GPT/(U/

L) 

 

GOT/(U

/L) 

 

GLU/(

mmol/

L) 

 

UN/

̂mmol/L

) 

 

CREA/(ɛ

mol/L) 

 

AKP/(

U/L) 

Ӳ

 

LDH/(

U/L) 

 

TBIL/(

ɛmol/L

) 

 

TP/(g/L

) 

 

ALB/(g

/L) 

 

CK/(U/

L) 

 

GSH-Px/(U/mL

) 

21 

0 3.21  0.528  27.6  248  11.4  1.20a 27.8  2 605  702  7.65  27.4  12.6  2 895  0.015d 

0.4 3.34  0.557  37.9  243  10.8  1.12ab 27.1  2 783  831  8.10  28.0  13.0  2 295  0.159c 

2.4 3.42  0.515  31.0  244  11.3  1.03b 27.2  3 178  571  10.0  27.8  13.3  2 687  0.344b 

4.9 3.48  0.615  32.2  265  11.0  1.09ab 27.2  2 609  681  7.78  28.1  13.5  3 447  0.526a 

SEM 0.15  0.037  5.0  9  0.5  0.04  1.0  384  53  1.02  0.8  0.3  425  0.014  

Pṿ P-value 0.60 0.25 0.55 0.32 0.80 0.04 0.96 0.69 0.34 0.35 0.93 0.27 0.31 <0.001 

 

42 

0 2.63  0.35  11.7  299  9.15  0.75  28.7  1 667  726  7.20  31.3  12.6  5 914  0.012d 

0.4 2.71  0.42  10.0  252  9.79  0.75  30.0  1 623  668  6.85  31.3  12.8  5 934  0.175c 

2.4 2.59  0.31  8.30  235  9.45  0.73  30.8  1 474  602  6.40  29.5  12.5  5 571  0.391b 

4.9 2.93  0.38  8.19  265  8.61  0.78  27.9  1 920  803  6.95  30.4  12.5  6 303  0.569a 

SEM 0.13  0.03  1.92  22  0.37  0.04  1.4  239  59  1.24  1.0  0.3  326  0.013  

Pṿ P-value 0.30 0.12 0.55 0.22 0.17 0.87 0.45 0.55 0.12 0.97 0.59 0.90 0.49 <0.001 

 

    

         6 
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ה  2.3  7 

6 ̆ ⱴҌ ԅ ⱴ 42  8ה

P=0.07̃̂ל ̆ ῒז ̂P>0.05̃ ̆ғ҉ץῤ9 

⌠ᴋᵥ ̆ ᴆҊ̆ ⱴ 0.4ȁ2.4 4.9 mg/kg10 

Ҍ ה Һ ῤ Ȃ 11 

ה 2.4 Һ ῤ  12 

1 ̆ ⱴҌ 42 ה Ȃ13 

ҹ ᾣ ̕ ↓ ȁ ̆ ̕14 

̕ ̆ᵝԍ Ҭ Ȃ 15 

2 ̆ ⱴҌ 42 ה Ȃ16 

ҹ ᵣ̆ ̕ Ҭץ ҹҬ ↓̆17 

̆ ̕ Ȃ 18 

3 ̆ ⱴҌ 42 ה Ȃ19 

̕҈ ҉ ₮ ̕ ѿ ̆№ ̕20 

҉ ̆ ̆ᵝԍ Ҭ ̕ ѿ ̆21 

ῤ ̆҉ ᾣ ̕ ү Ȃ  22 

4 ̆ ⱴҌ 42 ה Ȃ23 

ҹ ̆ Ҭ̕ ꜚ24 

Ȃ 25 

5 ̆ ⱴҌ 42 ה Ȃ26 

ҹ ᵣ Ҭ̆ ̆ ̕ ҉27 

̕ ᵣ ҉ Ȃ 28 

҉ץ ̆ ᴆҊ̆ ⱴҌ ה Һ ῤ29 

⌠ῒ Ȃ30 
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6  42 ה  

                           Table 6  Effects of selenium yeast on organ indices of broilers at 42 days of age                            % 

ⱴ  

Selenium 

supplemental 

level/(mg/kg) 

 

Heart 

index 

 

Liver 

index 

 

Lung 

index 

 

Kidney 

index 

 

Pancreas 

index 

 

Spleen 

index 

 

Thymus 

index 

 

Bursa of 

Fabriciu

s index 

 

Glandular 

stomach 

index 

 

Gizzard 

index 

ԋ

 

Duodenu

m index 

 

Jejunm 

index 

 

Ileum 

index 

ԋ

 

Duodenum 

length 

index 

 

Jejunum 

length 

index 

 

Ileum 

length 

index 

0 0.45 2.07 0.32 0.35  0.28 0.13 0.47 0.09 0.50 1.35 0.51 1.16 0.89 17.8 40.5 41.7 

0.4 0.47 2.03 0.29 0.33  0.29 0.15 0.42 0.11 0.48 1.27 0.52 1.22 0.94 17.1 41.3 41.5 

2.4 0.45 2.03 0.30 0.34  0.27 0.15 0.45 0.08 0.48 1.44 0.56 1.32 1.04 17.5 40.1 42.4 

4.9 0.45 2.10 0.28 0.34 0.26 0.15 0.42 0.10 0.49 1.44 0.61 1.17 0.94 16.9 41.4 41.7 

SEM 0.02 0.07 0.02 0.01 0.02 0.01 0.03 0.01 0.03 0.05 0.05 0.04 0.05 0.4  0.7  0.7  

Pṿ P-value 0.90 0.86 0.65 0.48 0.81 0.81 0.56 0.50 0.93 0.07 0.53 0.07 0.17 0.47 0.52 0.83 
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    32 

                 0.4 mg/kg             2.4 mg/kg          4.9 mg/kg  33 

Control group           0.4 mg/kg selenium yeast group      2.4 mg/kg selenium yeast group      4.9 mg/kg selenium yeast group 34 

1  42 ה  35 

Fig.1  Effects of selenium yeast on heart structural changes of broilers at 42 days of age  36 

 37 

    38 

                 0.4 mg/kg             2.4 mg/kg          4.9 mg/kg  39 

Control group           0.4 mg/kg selenium yeast group      2.4 mg/kg selenium yeast group      4.9 mg/kg selenium yeast group 40 
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2  42 ה  41 

Fig.2  Effects of selenium yeast level on liver structural changes of broilers at 42 days of age 42 

 43 

       44 

                 0.4 mg/kg             2.4 mg/kg          4.9 mg/kg  45 

Control group           0.4 mg/kg selenium yeast group      2.4 mg/kg selenium yeast group      4.9 mg/kg selenium yeast group 46 

3  42 ה  47 

Fig.3  Effects of selenium yeast on spleen structural changes of broilers at 42 days of age  48 

 49 
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    51 

                 0.4 mg/kg             2.4 mg/kg          4.9 mg/kg  52 

Control group           0.4 mg/kg selenium yeast group      2.4 mg/kg selenium yeast group      4.9 mg/kg selenium yeast group 53 

4  42 ה  54 

Fig.4  Effects of selenium yeast on lung structural changes of broilers at 42 days of age 55 

       56 

                 0.4 mg/kg             2.4 mg/kg          4.9 mg/kg  57 

Control group           0.4 mg/kg selenium yeast group      2.4 mg/kg selenium yeast group      4.9 mg/kg selenium yeast group 58 

5  42 ה  59 

Fig.5  Effects of selenium yeast on kidney structural changes of broilers at 42 days of age 60 
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3     62 

ה  3.1 ֙  63 

Ň(ID-Ň) Һ № ĬD-Ň └ ᵣ [҈64 

̂T3 ȁ̃ ̂T4̃] ȂID-Ň Ỳ T4 T3̆65 

ԍꜚ ᵣ ᵬ Ȃ ̆ꜚ ID-Ň Ҋ66 

̆ ᵞԅ T4 T3 ̆ᶏ T4 ҉ T3 Ҋ Ȃ ̆67 

ꜚ └ ῒᵣῤ Ҍ ̆ ᵣ  68ף

Ȃ Ҭ ⱴ ᵬ Ȃ [6] ̆69 

ⱴ 0.1~0.2 mg/kg ᶏ ⌠70 

Ȃ ᾣ [23] ̆ Ҭ ⱴ ̆ ה ∆71 

Ȃ Ԑ [24] ̆ ᴆҊ Ҭ ⱴ 0.5 mg/kg72 

ῒ֟ ̆ғ ⱴ 0.5 1.0 mg/kg ᵞ Ȃ73 

̆ ⱴҌ 22~42  74ה

1~42 ̆ ῒז ֙ Ȃ 75 

ה  3.2 Ҭ  76 

ꜚ Ҭ ȁ ᵬҹ ᵣẫ ’77 

ᶭ Ȃ ̆ ⱴҌ ה 21 4278 

Ȃ ´ [3] ̆ Ҭ ⱴ ╕79 

̂ ҹ 5 mg/kg̃ 42 ה Ҭ80 

̆ҍ ѿ Ȃ Ҭ ⱴ ה Ҭ81 

Ȃ 82 

ה  3.3  83 

ѿ ҉ ץ ᵣ ף ’[25]Ȃ84 
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ꜚ ᵣ ף Һ ֟ Ȃ Ҭ ץ ᵣ85 

ף ̆ ᵞ ̆ ≠ Ȃ ҍ̆ ̆86 

ⱴ 2.4 mg/kg ᵞԅ 21 ה ̆87 

Ȃ [26] ̆ Ҭ ⱴ88 

ⱴ╕ ᵞԅ 21 42 ҍ̆ ᵌȂ89 

ה ᵣ ≠ ᵬ Ȃ 90 

Ҭ Ҙ ᵣ ⱳ Ȃ ⌠ ᴴ ̆91 

Ҙ ᴪ Ȃ Ҭ ₮92 

Ȃ ԍ Ҭ̆ ץ ֟ ̆ ҍ93 

ԍ Ҭ̆ ₮ ᴴ ̆ ᴪ Ȃ94 

̆ ⱴҌ Ҭ Ҙ ȁ ȁ95 

̆ ҍ ´ [3] ᵌȂ Ҭ ⱴ 0.4ȁ2.4ȁ4.9 mg/kg96 

ה Ҍ Ȃ 97 

GSH-Px № ĞSH-Px ᵞ ᵣ ⱬ ȂWang98 

[27] ̆ ⱴҌ ̂֒ ȁ ̃ ԅ  99ה

GSH-Px Ȃ [28] ̆ ⱴ Ҭ GSH-Px Ȃ100 

GSH-Px Ҭ ̆ ᵣҬ 30%͘ 40% ץ GSH-Px ̆GSH-Px ҍ101 

ѿ ῤ Ȃ ̆ 21 42 ̆102 

ⱴ ⱴ ⱴ ה GSH-Px Ȃ ⱴ103 

ה ⱬȂ 104 

ה  3.4  105 

ᾧ ꜚ ᾧ ⱳ Ȃ106 

[29] ̆ ᵬ ̆ Ҭ̆ ⱴ 0.4ȁ2.4ȁ4.9 mg/kg107 
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ה ῤ Ȃ Ҭ ⱴ108 

̆ ҍ ⱴ Ҍ Ҍ ῏Ȃ 109 

ה  3.5 Һ  110 

[30] №≢ҹ 8.06 13.08 mg/kg └ 60111 

̆ ȁ ȁ ȁ ̆  112ץ

ȁ ҹҺ Ȃ [31] ⱴ 12 mg/kg֒ ̆113 

45 d̆ Һ ȁ ȁ Ȃ Ҭ̆ ⱴ114 

⌠ ה Һ ῤ Ȃ ҍ╠ֲ115 

[30-31]Ҍѿ ̆ ҹ ᵞ ғ̆ ⱴ Ҍ116 

Ȃ ⱴ ̂2.4ȁ4.9 mg/kg̃ Ҍᴪ ה Ȃ 117 

Ҭ̆ ԍ ṿᵞԍ 0.10 mg/kğ ᶏ Ҭ ⱴ 0.4 118 

mg/kg ҹ 0.41 mg/kğᵞԍ ῾ҙ ԍ 2009119 

ȇ ⱴ╕ ῃᶏ Ȉ̂ 1224 ̃Ὲ Ҭ ץ ҹ Ҭ120 

0.5 mg/kgȂ ̆ ⱴ 0.4ȁ2.4ȁ4.9 mg/kg121 

ה ȁ ȁᾧ Һ Ҍ ̆ ̆  122ה

Ҭ ⱴ ҹ 0.4 mg/kğ ה Ҭ ҹ 0.41 mg/kg ̆ΐ 10Ṑ123 

ῃ ̆ ה ῃ Ȃ 124 

4     125 

ⱴ 0.4͘ 4.9 mg/kg ה ȁ ȁ126 

Һ Ҍ Һ̆ ῤ ⌠ ̆ ₮127 

Ȃ ̆ ה Ҭ ⱴ ҹ 0.4 mg/kğ ה Ҭ128 

ҹ 0.41 mg/kg ̆ΐ 10Ṑ ῃ ̆ ה ῃ Ȃ 129 

̔ 130 
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 195 

Evaluation of the Biological Safety of Selenium Yeast for Broilers 196 

HE Wengang1*  ZHAO Yuzhen2*  LIAO Xiudong2  ZHANG Liyang2  LYU Lin2**   GUO 197 

Yanli1**   LUO Xugang2 198 

(1. College of Animal Science and Technology, Gansu Agricultural University, Lanzhou 730070, 199 

China; 2. Mineral Nutrition Research Division, Institute of Animal Science, Chinese Academy 200 

of Agricultural Sciences, Beijing 100193, China) 201 

Abstract: This experiment was conducted to investigate the effects of dietary different 202 

supplemental levels of selenium yeast on growth performance, hemoglobin content and hematocrit 203 

in blood, plasma biochemical parameters, organ indices and histopathological changes of Arbor 204 

Acres (AA) broilers so as to evaluate the biological safety of selenium yeast for broiler chicks̈ A 205 

total of 288 one-day-old AA broilers were randomly allocated into four groups with six replicates 206 

per group and twelve broilers per replicate (half male and half female) in a completely randomized 207 

design. Broilers were fed the corn-soybean meal basal diets supplemented with 0, 0.4, 2.4 or 4.9 208 

mg/kg selenium yeast ̂as selenium̃ . The experiment lasted for 42 days. The results showed as 209 
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follows: 1) compared with the control group, dietary supplemented with 0.4 and 2.4 mg/kg 210 

selenium yeast significantly increased the average daily feed intake of broilers during 22 to 42 211 

days of age (P<0.05), dietary supplemented with 0.4, 2.4 and 4.9 mg/kg selenium yeast 212 

significantly increased the average daily gain of broilers during 1 to 42 days of age (P<0.05), but 213 

no significant differences were found in the above two indices among all the selenium yeast 214 

groups (P>0.05). 2) Except dietary different supplemental levels of selenium yeast significant 215 

affected the urea nitrogen content and glutathione peroxidase (GSH-Px) activity in plasma of 216 

broilers at 21 days of age and plasma GSH-Px activity of broilers at 42 days of age ̂P<0.05 ,̃ but 217 

did not affect the other plasma biochemical parameters (P>0.05). Compared with the control 218 

group, the plasma GSH-Px activity of broilers at 21 and 42 days of age in selenium yeast groups 219 

was significantly increased as dietary selenium yeast level increased ̂P<0.05̃, and dietary 220 

supplemented with 2.4 mg/kg selenium yeast significantly decreased plasma urea nitrogen content 221 

of broilers at 21 days of age ̂ P<0.05̃. 3̃ Dietary different supplemental levels of selenium 222 

yeast had no significant effects on hemoglobin content and hematocrit in blood of broilers at 21 223 

and 42 days of age and organ indices of broilers at 42 days of age (P>0.05), and did not cause the 224 

histopathological changes of major organs. These results indicate that when dietary supplemental 225 

level of selenium yeast is 0.4 mg/kg (dietary total selenium content is 0.41 mg/kg), the 226 

supplemental level of chromium (as selenium yeast) to diet which is 10 times of the allowance 227 

will be safe for broilers.. 228 

 229 

Key words: selenium yeast; biological safety evaluation; broilers 230 
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