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( ADG) =1% <10%.
. Malekkhahi ° 4 o/d 1.3
YC 3~4
. 10 38 kg 120 4
1% YC 5 6 o
. . (F/G) (1~60 d) (61~90d)2
YC GR 60:40
. YC 75 25, (1~90 d)
11-12 3 : 5( A
YC . Ozsoy " ).10(B ) .20 g/d(C ) YC;
0.1%.3% 4.5% 10(A ).20(B
YC 4.5% ) .40 g/d(C )  YC. 7 d
o YC 90 d.
YC 1.4
o YC 300 g 1
YC (TMR) . 1.
N N 1.5
YC N
o TMR
2 (07:00 16:00)
1.1 07: 00 YC TMR
2018 4—38 o
i 1 .
1.2
YC 10%
=15% <8% °
1 ( )
Table 1 Composition and nutrient levels of basal diets ( DM basis) %
Content Content
Ingredients 1~60d 61~90 d | Nutrient levels” 1~60 d 61~90 d
Comn 36.0 54.0 DM 66.96 67.10
Soybean meal 15.0 13.5 DE/( MJ/kg) 13.87 14.62
Wheat bran 6.0 5.0 ME/( M]/kg) 12.06 12.72
Peanuts straw 35.0 20.0 CP 16.37 15.21
Tofu residue 6.0 5.0 NDF 42.26 28.97
NaCl 0.5 0.7 ADF 23.30 12.66
CaHPO, 0.8 0.8 Ca 1.25 0.88
Premix" 0.7 1.0 TP 0.45 0.33
Total 100.0 100.0

1)

Fe 55 mg Cu 12.5 mg Mn 47 mg Zn 24 mg Se 0.5 mg 10.5 mg Co 0.1 mg.

2)

The premix provided the followings per kg of diets: VA 15 000 IU VD 2200 IU VE 50 IU

o Nutrient levels were measured values except DE and ME.
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SAS 9.1 ANOVA
o (one-way ANOVA)
Duncan P<0.05
0.05<P<0.10
)
12 2.1 YC
2
s ( P>0.05)
YC 60 d
( P>0.05) A
o (P=0.077); A
(P<0.05) A
24 h C (P<0.05) B
3 ( P<0.05); A
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3 (P=0.080);
(P>0.05) .

YC

Table 2 Effects of dietary different supplemental levels of YC on growth performance of fattening Hu sheep

Groups P
SEM

Ttems CON A B C P—~alue

IBW /kg 38.19 37.98 37.70 38.54 0.36 0.872

60 d 60 d BW /kg 49.07 50.21 49.18 50.25 0.45 0.686

90 d 90 d BW /kg 52.06 54.64 52.93 53.56 0.53 0.365
Early stage of fattening

ADG/(g/d) 184.32 207.25 194.71 198.54 3.86 0.203

DMI/( g/d) 1 501.56 1 558.14 1 532.68 1 509.80 3.52 0.105

F/G 8.21 7.41 7.95 7.69 0.12 0.077
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2
Groups P
SEM
Items CON A B C P—value
Later stage of fattening
ADG/( g/d) 99.86" 147.87* 124.93* 110.45" 6.49 0.047
DMI/( g/d) 1 466.97 1 574.04 1 538.44 1 448.48 35.03 0.080
F/G 14.14* 10.59¢ 12.02" 12.84 0.41 0.008
Whole stage of fattening
ADG/(g/d) 155.85" 187.24" 171.19* 168.85 3.92 0.038
DMI/( g/d) 1 495.74 1 558.76 1 547.65 1 508.19 17.08 0.570
F/G 9.69" 8.31" 8.95" 8.88" 0.17 0.031
( P<0.05) ( P<0.01)

(P>0.05) . .

In the same row values with different small letter superscripts mean significant difference ( P<0.05)

ital letter superscripts mean significant difference ( P<0.01)

difference ( P>0.05) . The same as below.

2.2 YC
3 . ¢
. .GR (P>0.05) .
2.3 YC
4 A
( P<0.05)
3 YC

and with different cap—

while with the same or no letter superscripts mean no significant

(P>0.05) N N .
(P>
0.05) .
2.4 YC
5 \ N N
(P>
0.05) .

Table 3  Effects of dietary different supplemental levels of YC on slaughter performance of fattening Hu sheep

Groups P
SEM

Items CON A B C P—alue
Live weight before slaughter/kg 55.68 57.60 54.64 56.92 0.50 0.161

Carcass weight/kg 29.31 31.07 29.09 30.21 0.33 0.122
Dressing percentage /% 52.62 53.98 53.28 53.07 0.41 0.734

Eye area/cm’ 23.81 30.10 23.89 25.46 1.15 0.173

GR  GR value/mm 2.60 2.77 2.59 2.53 0.60 0.590

4 YC

Table 4  Effects of dietary different supplemental levels of YC on visceral organ development of fattening Hu sheep

Groups P
SEM
[tems CON A B C P-value
Weight/g 191.06 177.32 171.00 184.29 3.42 0.184
Heart Percentage of LWBS/%  0.34 0.31 0.31 0.32 0.01 0.103
Weight/g 847.44 813.27 846.14 894.03 18.80 0.539
Liver Percentage of LWBS/%  1.52 1.41 1.55 1.57 0.03 0.285
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4
Groups P
Items CON A B C SEM P—~alue
Weight/g 485.69 507.48 489.69 506.42 3.94 0.084
Lung Percentage of LWBS/%  0.87 0.88 0.90 0.89 0.00 0.748
Weight/g 123.44" 136.19° 127.80" 128.04™" 1.71 0.047
Kidney Percentage of LWBS/%  0.22 0.24 0.23 0.22 0.00 0.254
Weight/g 60.21 71.43 59.08 63.58 2.63 0.359
Spleen Percentage of LWBS/%  0.11 0.12 0.11 0.11 0.00 0.580

5 YC

Table 5 Effects of dietary different supplemental levels of YC on complex stomach development of fattening Hu sheep

Groups P
SEM
[tems CON A B C P-value
Weight/g 714.39 662.92 704.78 703.68 18.19 0.787
Rume 1.24 1.19 1.29 1.24 0.03 0.776
amen Percentage of LWBS/%
Weight/g 121.62 111.04 115.73 126.99 2.83 0.216
Reticul 0.22 0.19 0.21 0.22 0.01 0.534
ehentm Percentage of LWBS/%
Weight/g 110.23 107.41 118.70 120.80 4.92 0.761
0 0.20 0.19 0.22 0.21 0.01 0.710
masum Percentage of LWBS /%
Weight/g 177.50 192.40 194.81 199.38 5.38 0.542
Abomas 0.31 0.35 0.36 0.35 0.01 0.416
omasum Percentage of LWBS/%
25 YC ( P>0.05) .
6 pH- N
6 YC

Table 6  Effects of dietary different supplemental levels of YC on meat quality of fattening Hu sheep

Groups P
SEM
ltems CON A B C P—~alue
pH 5.53 5.38 5.35 5.48 0.35 0.235
Drip loss rate/% 5.72 5.33 5.42 5.73 0.22 0.898
L’ 33.89 31.14 33.94 31.21 0.79 0.422
Meat color a’ 23.10 23.48 22.32 22.78 0.50 0.885
b’ 12.83 14.35 12.16 14.37 0.58 0.458
3 0
3.1 YC > YC
YC 20-22 YC

136 |



32

60:40
200 g/d
1500 g/d YC
23
10 g/d YC
24
60:40 50 g/d YC
YC Y
Dias 2
YC
60:40 75:25 A
o Tripathi
» 75:25 YC
(
) H
( )
26
A
3
YC
o 8 ; Bach
27 YC
pH
YC
1-12 3
YC
YC B- o YC
B- (30% ~
34%) . (30%) . (22.0%)
., YC

=1%-. A.B.C B-
27.6.55.6
111.1 mg/kg 55.6. 111.1
222.2 mg/kg. » 71 ~91
37.5.75.0.112.5
150.0 mg/kg B~ 37.5 mg/kg

75.0 mg/kg
. 30

100 200 mg/ke  B-

o YC
B-
YC
31
3.2 YC
GR YC
pH\ ~
YC
52.62% ~53.98% YC
10
1% YC
~GR
. 24
50 ¢/d YC
: 2 YC
33
YC o
3.3 YC

34-35

| 137



138

36

YC
A
. ( VFA)
YC
75:25
10 g/d YC
YC .

POPPY G D RABIEE A R LEAN 1] et al. A meta—
analysis of the effects of feeding yeast culture pro—
duced by anaerobic fermentation of Saccharomyces
cerevisiae on milk production of lactating dairy cows
J Journal of Dairy Science 2012 95( 10) : 6027 -
6041.
WAGNER J J] ENGLE T E BELKNAP C R et al.
M eta-analysis examining the effects of Saccharomyces
cerevisiae fermentation products on feedlot perform—
ance and carcass traits J .The Professional Animal
Scientist 2016 32(2) : 172-182.
DETERS E L. STOKES R S GENTHER-SCHROE-
DER O N et al.Effects of a Saccharomyces cerevisiae
fermentation product in receiving diets of newly

weaned beef steers. | .Growth performance and an—

10

11

12

tioxidant defense J . Journal of Animal Science

2018 96( 9) : 3897-3905.

DETERS E L. STOKES R S GENTHER-SCHROE-
DER O N et al.Effects of a Saccharomyces cerevisiae
fermentation product in receiving diets of newly
weaned beef steers. [ . Digestibility and response to a
vaccination challenge J .Journal of Animal Science

2018 96(9) : 3906-3915.

TITTH H ABDULLAH A Y LUBBADEH W F et
al. Growth and carcass characteristics of male dairy
calves on a yeast culture-supplemented diet J .South
African Journal of Animal Science 2008 38 ( 3):

174-183.

SWYERS K L. WAGNER JJ DORTON K L et al.
Evaluation of Saccharomyces cerevisiae fermentation
product as an alternative to monensin on growth per—
formance cost of gain and carcass characteristics of
heavy-weight yearling beef steers J .Journal of Ani-
mal Science 2014 92( 6) : 2538-2545.

GENG CY REN L P ZHOU Z M et al. Comparison
of active dry yeast ( Saccharomyces cerevisiae) and
yeast culture for growth performance carcass traits

meat quality and blood indexes in finishing bulls J .

Animal Science Journal 2016 87( 8) : 982-988.

N I
( ) 2011 27
(8):45-50.
MALEKKHAHI M TAHMASBI A M NASERIAN
A A et al. Effects of essential oils yeast culture and
malate on rumen fermentation blood metabolites
growth performance and nutrient digestibility of Balu—
chi lambs fed high-concentrate diets J . Journal of
Animal Physiology and Animal Nutrition 2015 99

(2) :221-229.

I . 2018 30
(12):5145-5152.
RAMSING EM DAVIDSON J A FRENCH P D et
al. Effects of yeast culture on peripartum intake and
milk production of primiparous and multiparous Hol-
stein cows J . The Professional Animal Scientist
2009 25(4) :487-495.
ZAWORSKI E M SHRIVER-MUNSCH C M FAD-
DEN N A et al.Effects of feeding various dosages of

Saccharomyces cerevisiae fermentation product in



32

13

14

15

16

17

18

19

20

21

22

23

transition dairy cows ] .Journal of Dairy Science
2014 97(5) : 3081-3098.
0ZSOY B YALCIN S ERDOGAN Z et al.Effects of
dietary live yeast culture on fattening performance on
some blood and rumen fluid parameters in goats J .
Revue de Médecine Vétérinaire 2013 164( 5) : 263 -
271.
MA T DENG KD TU Y et al.Effect of dietary con—
centrate: forage ratios and undegraded dietary protein
on nitrogen balance and urinary excretion of purine de—
rivatives in Dorper X thinailed Han crossbhred lambs
J . Asian-Australasian Journal of Animal Sciences
2014 27(2):161-168.
MA T DENG KD TU Y et al.Effect of feed intake
on metabolizable protein supply in Dorperxthin-ailed
Han crossbred lambs J .Small Ruminant Research
2015 132:133-136.
DENG KD DIAO Q Y JIANG C G et al.Energy re—
quirements for maintenance and growth of Dorper
crosshred ram lambs ] .Livestock Science 2012 150
(1/2/3) : 102-110.

R //
2010.
XU GS MAT JIS K et al.Energy requirements for
maintenance and growth of early-weaned Dorper
crosshred male lambs ] . Livestock Science 2015
177:71-178.
X
QTL J .
2011 44(10):2131-2138.

2009 21(2):199-204.

2013(9) :25-29.

DIAS A L G FREITAS J A MICAAIB et al.Effects
of supplementing yeast culture to diets differing in
starch content on performance and feeding behavior of

dairy cows J .Journal of Dairy Science 2017 101
(1):186-200.

J . 2004 31
(1):6-9.

24

25

26

27

28

29

30

31

32

33

34

35

36

2015.
TRIPATHI M K KARIM S A. Effect of individual
and mixed live yeast culture feeding on growth per—
formance nutrient utilization and microbial crude pro-

tein synthesis in lambs J .Animal Feed Science and

Technology 2010 155(2/3/4) : 163-171.

I 2006( 12) : 31-34.
BACH A IGLESIAS C DEVANT M. Daily rumen
pH pattern of loose-housed dairy cattle as affected by
feeding pattern and live yeast supplementation J .An-
imal Feed Science and Technology 2007 136( 1/2):
146-153.

. 2011(5) : 13-14.

B-
J.
2013 22(4) :212-219.
B-
D .
2010.

WILLIAMS P E TAIT C A G INNES G M et al.
Effects of the inclusion of yeast culture ( Saccharomy—
ces cerevisiae plus growth medium) in the diet of
dairy cows on milk yield and forage degradation and
fermentation patterns in the rumen of steers J .Jour—

nal of Animal Science 1991 69( 7) : 3016-3026.

N J .

2019 31(3):1317-1325.

MANCINI R A HUNT M C.Current research in meat
color J .Meat Science 2005 71( 1) : 100-121.
AGUAYO-ULLOA L A MIRANDA-DE LA LAMA
G C PASCUAL-ALONSO M et al.Effect of feeding
regime during finishing on lamb welfare production
performance and meat quality J .Small Ruminant Re—

search 2013 111(1/2/3) :147-156.

2010 46( 17) : 43-46.

2018 30(4):1245-1252.

| 139



Effects of Dietary Different Supplemental Levels of Yeast Culture on
Growth Performance Slaughter Performance Visceral Organ
Development and Meat Quality of Fattening Hu Sheep

ZHAO Guohong'® WANG Shiguo> WANG Fen’ WANG Hong® DIAO Qiyu'
WANG Shiqin'  ZHANG Naifeng"
(1. Key Laboratory of Feed Biotechnology of Minisiry of Agriculture and Rural Affairs Feed Research Institute Chinese
Academy of Agricultural Sciences Beijing 10081 China; 2. Jiangsu Dongxin Farm
Co. Lid. Lianyungang 222000 China; 3. Beijing Enhalor Biotechnology
Co. Lid. Beijing 100083 China)

Abstract: The objective of this study was conducted to study the effects of dietary different supplemental levels
of yeast culture ( YC) on growth performance slaughter performance visceral organ development and meat
quality of fattening Hu sheep. One hundred and twenty 3 to 4-month-eld male fattening sheep with average
body weight of 38 kg were randomly assigned to 4 groups with 5 replicates in each group 6 sheep in each repli-
cate. The experiment was divided into two stages: early stage of fattening ( 1 to 60 d) and later stage of fatte—
ning (61 to 90 d) and the ratio of concentrate to roughage of basic diet were 60:40 and 75:25 during early
stage of fattening and later stage of fattening respectively. Sheep in the control group were fed a basal diet dur-
ing whole stage of fattening (1 to 90 d) ; during early stage of fattening sheep in experimental groups were
fed the basal diet supplemented with 5 ( group A) 10 ( group B) and 20 g/d ( group C) YC respectively;
during later stage of fattening sheep in experimental groups were fed the basal diet supplemented with 10
(group A) 20 ( group B) and 40 g/d ( group C) YC respectively. The pre-experimental period lasted for 7
days and the experimental period lasted for 90 days. The results showed as follows: 1) during early stage of
fattening there was no significant difference in average daily gain among all groups ( P>0.05) ; during later
stage of fattening and whole stage of fattening the average daily gain of group A was significantly higher than
that of the control group ( P<0.05) and the ratio of feed to gain was significantly lower than that of the con—
trol group ( P<0.05) . 2) There were no significant differences in live weight before slaughter carcass weight
dressing percentage eye area and GR value among all groups ( P>0.05) . 3) The kidney weight of group A
was significantly higher than that of the control group ( P<0.05) and there were no significant differences in
heart liver lung and spleen weights and their percentages of live weight before slaughter among all groups
( P>0.05) . 4) There were no significant differences in rumen reticulum omasum and abomasum weights and
their percentages of live weight before slaughter among all groups ( P>0.05) . 5) There were no significant
differences in pH drip loss rate and meat color among all groups ( P>0.05) . It is concluded that under this ex-
perimental condition the supplementation of YC can not improve the slaughter performance and meat quality of
fattening Hu sheep diet supplemented with 10 g/d YC can increase the growth performance of Hu sheep dur—
ing later stage of fattening. Chinese Journal of Animal Nutrition 2020 32(5)

Key words: fattening sheep; yeast culture; high-concentration diet; growth performance; slaughter perform-

ance; meat quality
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