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WE: [ @HnY ] BF5E H ARG I kSR 2578 (Tongmai granule residues, TGR) X £ B2 MERE . S8 EREL. BB K
BN RS [k ] I B A PR (29.64+1.80) kg @A FEASBEE 15 H,
BEALSY R 341, HASHEE, #5 A EA (K& TGR), 10% TGR 41 15% TGR 41 . & M NY/T
816—2004 BCifil Hefili H kL, FEHLBTE LR 6 « 4, WFEN 76 KB, [49R ] (1) HREN 15% TGR IR
R L (P<0.05), EXTARATEE . AR . By TR 25 m (P>0.05). (2) HARESIN 15% TGR H Ak
FEH E = T X IR (P<0.05), (HHAMER EIREE R AR E (P>0.05). Q) #4408 E . WE . WE . %EY
iyt EE LSRG EAMETEEER AL E (P>0.05), 5% TCGRAWEESEEEZ LR ETE
(P<0.05), #HHEEE BHELLHIEE T (P<0.05). (4) HAREM 15% TGR JE H pH 24 50T e B IR
ZH A 10% TGR 4 % FH & (P<0.05), MR . WiR. THRA TVFA #JEE X B4 H 10% TGR 4 & 3 [ K
(P<0.05), [#5ie ] TEARRIRFMT, FHIEZ3EREE HAR T TGR BRMUK-H 10% B, TAMRCRECAT
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Effects of Tongmai Granule Residue on Slaughter Performance,
Organ Index and Rumen Fermentation Parameters of
Doper x Short-tail Han Ewes
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(Jilin Provincial Key Laboratory of Animal Nutrition and Feed Science, Key Laboratory of Animal Production,
Product Quality and Security of Ministry of Education, College of Animal Science and Technology,
Jilin Agricultural University, Changchun 130118, China)

Abstract: [ Purpose] To investigate the effects of the Tongmai granule residues (TGR) on
slaughter performance, organ indexes, development of complex stomachs and rumen fermentation
parameters in sheep. [ Method ] Fifteen healthy Doper x Short-tail Han ewes with an average body
weight of (29.64 + 1.80) kg were randomly divided into 3 groups with 5 ewes in each group. They
were control group (without TGR), 10% TGR group and 15% TGR group. The basic diet was pre-
pared according to NY/T 816—2004. The ratio of concentrate to roughage was 6 : 4, and it was
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slaughtered until the 76" day. [ Result] (1) The eye muscle area decreased significantly with dietary
supplementation of 15% TGR (P<0.05), but there was no significant difference in pre-slaughter live
weight, carcass weight and slaughter rate (P>0.05). (2) The kidney index in the 15% TGR group was
significantly higher than those in the control group (P<0.05), but there was no significant difference in
other organ indexes between the groups (P>0.05). (3) There was no significant difference in the abso-
lute weight of rumen, reticulum, omasum, abomasum, and their relative weights to pre-slaugh-
ter live weight in all groups (P>0.05). The ratio of rumen weight to compound stomach was signific-
antly increased (P<0.05), and the ratio of abomasum weight to compound stomach was significantly
decreased with dietary supplementation of 15% TGR (P<0.05). (4) The pH value and NH;-N concen-
tration in rumen of the 15% TGR group were significantly higher than those in the control group and
10% TGR group (P<0.05). But the concentrations of acetic acid, propionic acid, butyric acid and total
volatile fatty acid in the rumen of the 15% TGR group were significantly lower than those in control
group and 10% TGR group (P<0.05). [ Conclusion | It is concluded that 10% TGR in the diet is the

appropriate level of supplementation for Doper x Short-tail Han ewes.

Keywords: sheep; Tongmai granule residues; slaughter performance; organ index;

rumen fermentation
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W3, BHASAERE, BrHEE 1 HE, 54
A3 AR A AR K TGR B9 HARR, RIS R 20
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Tab. 1

Composition and nutrient levels of the basal diet (dry matter basis)

Wi H items

2053 groups

X B2 control 10% TGR 15% TGR
J ¥} ingredients
£ /% guinea grass 30.00 30.00 30.00
T K AEFT/% maize straw 10.00 10.00 10.00
JE K B0k 24 75 /% Tongmai granule residues 0.00 10.00 15.00
% /% molasses 1.80 1.80 1.80
EK/% corn 25.50 21.00 20.40
TR B TR TR A/% distiller’s grains and their residue mixture 10.95 9.52 9.35
IR TR ER AL (KK )/% corn husk 17.50 13.38 9.08
TRIREY% premix” 0.40 0.40 0.40
SR Z/% urea 0.35 0.50 0.67
£ 2£/% NaCl 0.80 0.80 0.80
F1#3/% calcium carbonate 1.50 1.50 1.50
B %45/ % dcicaluium phosphate 0.40 0.40 0.40
/NJ5¥T /% sodium bicarbonate 0.80 0.70 0.60
A 1t/% total 100.00 100.00 100.00
E 777K F/% nutrient levles”

FHJ5i/% dry matter 88.6 88.8 88.9

HL F/% crude protein 12.44 12.39 12.38
REFRE/(MI-kg ") ME 9.9 9.7 9.6

HPEBER 4F4E/% NDF 41.8 45.7 46.4

FR PR T 4E/% ADF 25.6 27.2 28.8

£5/% Ca 0.82 0.87 0.90
/% P 0.5 0.46 0.42

e 1) TURRMZME: VA 15000 U/kg, VD 2000 U/kg, VE 55 U/kg, Fe 50 mg/kg, Co 0.2 mg/kg, Cu 12.0 mg/kg, Se 0.5 mg/kg, Mn 50 mg/kg,

10.55 mg/kg, Zn 25 mgkg: 2) & FR/K BRI g5 J 5L e o

Note: 1) The premix provided VA 15 000 U/kg, VD 2 000 U/kg, VE 55 U/kg, Fe 50 mg/kg, Co 0.2 mg/kg, Cu 12.0 mg/kg, Se 0.5 mg/kg, Mn 50 mg/kg,
10.55 mg/kg, Zn 25 mg/kg; 2) Nutrient levels were all measured values except ME. ME. metabolizable energy; NDF. neutral detergent fiber; ADF. acid

detergent fiber.
1.4 W5E Fabs S 712
1.4.1 TGR &I & = E

R o3& w0 R FH iR R e, LRI &
S A R R R HGE R 1 0 ok
FOSS (Kjeltec™ 8400) 4> H sl [G & AL, HLF
Yt | TRVEVRIRET4E . hEVERET4E . TRIETRIAA
J S I E SR F ANKOM 2000i 4> [ 3121 4k 4y
B, JEAE DI R SR FHAOML 4 A it A (ZD-
HW-6).
1.4.2 FVERelE

IR 76 K, MEAREPLER 3 H¥EE
S, I3 h AR, FREIFICsR A HERTEE,
FERIKBONALSE, Rk B FTRE. BE

WL, MR, R ESER.

J& S =R A /S T HEx 100%.

IR LT RS 1 556 2 e 2 (A -
AR (5 e ) MBS DTI AR, AR R AR HE 22 R
WU Fe R, THE AR LT R .

IR AL R (cm?)=HR JILFE < HR LA %0.7 .
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FHESEE, FREONE. R, RERE . i
ME AL EEICS, FRE . W S g
B raE, EBREREINER TS, MasE
EHEBEIFCE.

B =EYE E R/ AERTEE) > 100%;

2 EEH=(E B B E/ AT E)*100%.
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1.4.4 B KESH

FHES G, MRS, RERE BB,
% 4 BOAER, A 50 mL B0, 80 C
PR 98 EWCR S i B il HEC pH 3t
(S20K, METTLER TOLEDO, i), % pH,
I8 BT NH3-N ST R B A0 BT L ki
JE o I8 H M VFA W] Agilent-7890A “AH
TG, A, ik Nukol BAWEHE (30 mx
0.32mmx0.25 um); KIEEEFRIE (FID) 250 °C,
HEFEE 220 °C; AERTHERT . PIRIEE 60 C,
SRJG LA 20 °C/min TFE 190 °C, #4553 min; 4K
W AR 75 mL/min, A5 70 mL/min, %5
K50 mL/min; #fAER: 1L,
1.5 BIEGEi e obr

RGBSR ] Excel 2016 HEAT4E 11363,
SPSS 19.0 #£1T ANOVA HIH & I 250 8r, I+
Duncan (£ 7 2 8 HeAs, B MKE R P<0.05,

2 HBEREDH

2.1 TGR FEFRBSHEE

TGR HE SR & BN 2 iR,
2.2 TGR X FEFERABEF 8 52 M R R 52 e

M 2% 3 I HARESIN TGR X ES2 RS E
TAARTE | &SR35 00 W35 (P>0.05), 4 TGR
IINEE 15% WFHR ALE AR B 28 T % (P<0.05).

#*2 TGRUWEFHNESE
Tab. 2 Nutrient contents of TGR

EEE 7 0 f R 2

nutrients Tongmai granule residues
FHLIK 53 /% ash 6.57
HLIR D5 /% EE 1.94
HE A% CP 11.13
FHZF4E/% CF 33.62
LR £F 4E/% NDF 54.23
BRI AR T3/ % ADL 14.94
FRPE DR 4T 4E/% ADF 44.54
MAE/MIkg™") GE 18.20

Note: EE. ether extract; CP. crude protein; CF. crude fiber; NDF. neutral
detergent fiber; ADL. acid detergent lignin; ADF. acid detergent fiber;
GE. gross energy.

2.3 TGR X FEFEJRAS REE A B FaE 52
B¢ 4 vl A HRS N TGR X008 JF
T« B R it £ T B S (P>0.05), 24
TGR N Z 15% )5 i F B ont FEZH 1 25 Ty
(P<0.05).
2.4 TGR XHFEFAZBEELT H K E IR
FHE% 5 ATA: HARESIN TGR XPEE . M |
e | Ao E e S S S T A X
HI B E 0 (P>0.05), 15% TGR A B E 5
HEEZ IR ETE (P<0.05), #iEHES5EEE
L i 5 25 T R (P<0.05),

R 3 TGR MHERZGFEE RN
Tab. 3 Effects of TGR on the slaughter performance in Doper x Short-tail Han ewe

2173 groups

P items X B 2H control 10% TGR 15% TGR SEM P p-value
SEHTE H/kg LWBS 41.67 42.67 39.50 0.75 0.23
JIR 44 i /kg carcass weight 17.90 18.00 17.00 0.39 0.59
J& 5% 3R /% dressing percentage 42.99 42.29 42.99 0.85 0.94
R JULIE A7 /cm? eye muscle area 21.45a 2247a 17.84b 0.83 0.02

W AT R R R R 22 5 3 (P<0.05), EFEEEHMRAFRERRERFAEE (P>0.05); TH.

Note: In the same rows, values with different letters mean significant difference (P<0.05), while values with no letter or the same letter mean no significant

difference (P>0.05); LWBS. live weight before slaughter; the same as below.

F4 TGR MHBRZHFREHRBNZMN

Tab. 4 Effects of TGR on the organ indexes in Doper x Short-tail Han ewe %

215 groups

TiH items SEM P {f P-Value
X & 2H control 10% TGR 15% TGR
O FFEHL heart index 0.34 0.35 0.38 0.02 0.65
JFREE %L hepatic index 123 133 1.40 0.05 0.32
JEAEFE 24 spleen index 0.14 0.12 0.11 0.01 0.37
Jili B F5 £ lungs index 0.63 0.67 0.73 0.03 0.53
B R FE L kidney index 0.18b 0.25 ab 0.27a 0.02 0.04
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#x5 TGR WM ERZBFEFLENFM
Tab. 5 Effects of TGR on the development of complex stomachs in Doper x Short-tail Han ewe
i H items A groups SEM P {8 P-Value
Xt HE 4. control 10% TGR 15% TGR
J8i H T /kg rumen weight 0.59 0.61 0.65 0.03 0.74
] i /kg reticulum weight 0.10 0.09 0.10 0.01 0.81
I H & /kg omasum weight 0.14 0.12 0.13 0.01 0.62
4 i /kg abomasum weight 0.24 0.23 0.18 0.02 0.35
% 1§ # /kg complex stomachs weight 1.07 1.04 1.06 0.02 0.92
J81 M H/5 1 /% rumen weight/complex stomachs weight 55.01b 57.98 ab 60.76 a 0.98 0.02
W B #/5 B #/% reticulum weight/complex stomachs weight 9.22 8.63 9.77 0.26 0.23
¢ B #/5 H #/% omasum weight/complex stomachs weight 13.40 11.75 12.60 0.35 0.17
4% 'H #/5 H #/% abomasum weight/complex stomachs weight 2237a 21.64a 16.87 b 0.91 <0.01
987 5 T/5 Al % 55/% rumen weight/LWBS 1.41 1.42 1.63 0.06 0.25
) 15 #/ 3 BT FE/% reticulum weight/LWBS 0.23 0.21 0.26 0.02 0.44
I 15 /2 1% /% omasum weight/LWBS 0.34 0.29 0.34 0.02 0.47
4 5 /W5 /% abomasum weight/LWBS 0.58 0.53 0.45 0.03 0.33
B E/3EFTEE /Y% complex stomachs weight/LWBS 2.57 245 2.69 0.05 0.21

2.5 TGR XJHALFEA A BEE9R B RIS EUTI 5200
6. HAMR TGR ININZE 15% i E
LR, NIR. THEAM TVFA S8R T

(P<0.05), 1M pH. NH;-N i & & L8R 5 R
Hefsi 3 THisr (P<0.05).

#*6 TGR MHEFRZTHFEERESHHZTMN

Tab. 6 Effects of TGR on the rumen fermentation parameters in Doper x Short-tail Han ewe

2053 groups

Wi H items SEM P {8 P-Value
X & 2H control 10% TGR 15% TGR
pH 583b 5.89b 631a 0.09 0.04
p (EFR)/(mg-dL™") NH;-N 351b 3.17b 6.71a 0.32 <0.01
;ﬁfﬁmmﬁ%“mmom ) 90.77a 94.68 a 5921b 5.96 <0.01
¢ (ZE)/(mmol L") acetate 59.29a 63.19a 41.441b 3.60 <0.01
¢ (FAR)/(mmol-L™") propionate 22.58a 21.57a 10.69 b 2.04 <0.01
¢ (TER)/(mmol-L™) butyrate 891a 9.92a 7.08b 0.45 <0.01
Z.B3/THR acetate/propionate 2.63b 2.97b 3.89a 0.21 <0.01

3 g
3.1  TGR X FEFEARAT BEF 5 5 1 R R 52 )

J& SEVERERE BB e 204 i A A 1 R AN 22 0%
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1) B S RN S R TG T 2 E AR ™M, ARG a5 R
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SIS 2 B3 31X 5 AR 25 i 1A
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3.3 TGR Xf kT4 BF 98 B R BESHUTI 5
9o W pH S I WU ' R KT B S bR
Z—, FEZEREANAE | R W R R A
U PSR R REry R = 1) N 5 2 K ) e |
RO 98 B pH 1 IE H AR b IE FELE H AE 5.5~7.5
Z ], il B pH Ju A 6.5~7.0%, Jii/)N T AERT
FIG TR PR AT e B R H s Jn R 258 )
AT AR B4 B pH. T EFEPIF R
AR FER . EEES R T 2] g m
FIEE W pH, MHEWIEE N 6.22~6.91, Hilt
AU, R AR 2 Sh R N SRR R E T
HEA —E® ). AR R TR WA

TGR AJ LIRS 308 B pH, 5 LIRIF5R 4,
—&(, JFH 15% TGR 4198 5 pH &= T g
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Jo ' NH3-N 2R (0. HUAR IR
AR A AL G Y TEE B h R, R
B EY A R E R R A E R, Rk
JEE AT LSS e 15 A e e il B 1 B2 i NH;-N
LI NH3-N A i AR P 8 1 22 18] 1 7k
o ARFFEIAN : R B W NHy-N e E ik
JEA 0.35~29 mg/dLP, AEH, #5419
NH;-N 5 e BE AR TR IR F S RPN, 35T it 2 R
BMAEYAEKNTEE ., HEEE TGR WK1
o, NHyp-NpisEkEA A&, H 15%
TGR 21 8 35 & X B4 10% TGR 41, X pK4E
PRI TERVLE AR RPN g
2y, B EZGIRIACEEE R, NHy-N Bk i
B, ARE LR 5 —%
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JE LY, HAE R E NI Rl 3
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Zhght . HECEME I —E RS AR
YyaT LS Sy B 5 49 B RS R FER TVFA M
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T2 A AR ' TVFA WFER . Fr BRI R Bt
VNN R L ot R IO ] R R A e
VRN AN TVFA WREE . (HASSH 15% TGR
HOWR. NIR. THRM TVFA W 5 E LT 10%
TGR I FIX IR, X TR SAMPIRIZE . Ao
Bl LR NI [1 B A= W SR SO I 17 S U Ny |
TGR AJBEE X B = A A Flsg i, ik
% 8 K EEYI6E .
4 ZEip
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