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BT B R BRI E ; IR 43~45 d, RAETAMFIZERE | I RE 3740 LT AL 3R s M3 IE i R & 2 W)oK Sl e A K
AEFER IR S A Y KA NI EE 3 RE AR, T IRRMIR B A Rz, [ SR 10 69% & B R A9 235 B
W (ADG) W (P<0.05) BHE L (F/G) T34 H R E & (ADFL) (T BTRE & (DMI) £} 5 3 PR (P<0.01) ; 7S 8% K& T
TaJARH R ) 2 B S AR A N R 2 IR T (P<0.05) o I 2% 4% K BERPRIN | 453703 MM AL R B 1 1 (P<0.05) . TRINA
[i] b 51 2 AR B B 208 B T R S A (NH,-N) (AR H (BCP) (2R T R . ZFR N R LA B L MRS AR (TVFA ) & LU
R A b BTG it 355 (P>0.05)  (HAEGS IR 6% ), pH (B i 3 AR ( P<0.05) , PN BR & i i 35 48 5 (P<0.05) , [ 4538 ] Fefal i
FRINIIN 6% & TRl B4R 7 ST =1 32 4 0 LT TL 36 B A =R R, W eleatedl 1 R e A U A

KRR R EERL B A KRR IR RIS AL R B R B s R T

FE 5 3E.$852.6 XHERFRERD A MEYHS :1000-2030(2024)01-0151-06

Effects of fermented feed on production performance, nutrient
apparent digestibility , rumen fermentation characteristics
and meat quality of fattening Hu sheep

JIN Hong,BAI Yang, DENG Mengyun,ZHANG Min,MA Ting, HUA Jinling*

(School of Animal Science, Anhui Science and Technology University, Fengyang 233100, China)

Abstract ; [ Objectives ] This experiment was conducted to investigate the effects of different proportions of fermented feed in diets on
rumen fermentation characteristics, nutrient apparent digestibility , performance and meat quality of fattening Hu sheep. [ Methods ] A
total of 70 healthy Hu-sheep about 6 months old with similar body weight(30.86+4.50) kg were randomly divided into 5 groups(n=
14). The basal diet in each group was supplemented with 0% ( control group),2% ,4% ,6% and 8% fermented feed ( beneficial
bacteria content =1x10° CFU-g™") , respectively. Rumen fluid was collected at 45 d. During the trial period from 43 days to 45
days, dietary and fecal samples were collected to determine nutrient apparent digestibility. The growth performance indexes were
measured according to the feed intake and initial and final weight during the test period. At the end of the experiment,3 fattening
sheep were randomly selected from each group to be slaughtered for the determination of carcass traits and meat quality. [ Results ]
The average daily gain( ADG) of 6% fermented feed supplemental level significantly increased (P<0.05) ,the ratio of feed to gain
(F/G) ,average daily feed intake ( ADFI)and dry matter intake ( DMI) significantly decreased( P<0.01). When the fermented feed
supplemental level was 8% ,the slaughter percentage significantly increased compared with the control group(P<0.05). The nutrient
apparent digestibility indexes significantly increased when 2% and 4% fermented feed were added ( P<0.05). Different proportions of
fermented feed had no significant effects on the contents of ammonia nitrogen( NH;-N) , bacterial protein( BCP) ,acetic acid, butyric
acid, ratio of ethylene to propylene total volatile fatty acid (TVFA) and meat quality of fattening sheep (P>0.05), but at 6%
fermented feed supplemental level,pH value significantly decreased( P<0.05) ,and propionic acid significantly increased ( P<0.05).

[ Conclusions ] The supplementation of 6% fermented feed can improve nutrient apparent digestibility and performance of fattening Hu
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sheep,and has a positive effect on improving rumen fermentation characteristics.
Keywords : fermented feed ;fattening sheep ; production performance ;nutrient apparent digestibility ;rumen fermentation characteristics;

meat quality

e e R — B P AR o (ol 2 0 i e A G, Sl e PR A SRR o SR 138 TR 0 e A
H/NIKSEYIT, 5 T s i A, e B e R AR R AR SR, 3R A R AR R R A A
P il R AT, o T D A GRDH U R 8 SR Rk BE i i TR 3R K s 2R B0 E SR A
JURRRG R R B RDEREAS S DR R R BN SR T4 e s A R
BT AE A E BRI R R I LUK Bk e 2 B E SRR BRI T LR B HYE
ST 8 45 O 1 A S MU R BRI K B, TSI 20% ~ 40% % % T K B (M AR SR T IR R T
Yool R . AEISFLWIA A TDRE T AR I ) e I ARDRL RE A B e Lo i Rl R 2L B LR D 8K
X HRELIENN 4.73%F1 10.57% "%, BAMET 5T FICE Y R B EHE Y A4 1 R BE DI REMRT LR W, Bl
FEINELR SN, AR (NH,-N) MG R H (BCP) WeBE TR, R WKL 19 R RE RS H0R B 3B W) o0 fi,
P T E A BCP IRET s TERS IRl 7%, BCP YR B2 i TX0 B, 32 1 B A= W8 1 1 i
RES) . AR 5 75 W1 R IR ARDEL X A 3 S8 Bn A = OS2, D PE N PR SR (R B 55T, PRIE DY A
FEFI g R Akt AR B2 O K I T R 1A 3 A 7 v ) AR BB S5

1 MRI5AE

1.1 iRIe

KL (= AR E S : Q/ AHWDO04-2019) 42 U bR TE RDRVRHE A BRA w4 AL Wit DL il
R PR KR R E A R AR FURR A W RE TR A R ZE T D L DORE R G 0 e 0 S R R R
W% 72 h, KB 30~35 °C ., MR A i H & i =1x10° CFU-g ' FLR (TR LR =2.5% MEHA (T
YIBTHA) =16% FHLF2E & i <20% MK 73 F it <10% B &R B1<50.0 g-kg™' .
1.2 Rt

IRIG R E (30.8624.50) kg .6 AR A HEFEIISE 70 L BENLYS 70 5 AL (R4 14 H) 43 # Sl 4]
HEAFR N 0% (W HRZL) (2% 4% 6% 8% ) JZ Bkt AiI0 2 R A £ 1R FR AR ME . NY/T 816—2004) '™
HAEE 30 kg P HIEE (ADG) 100 g-d ™' WE LR H B IR L EH H R RS DRDBHBT R Lol 55045, 5
Rl ARV B S K W3 1, TR 43 2 ¥R (0630 F118.30) falME, H d koK, B 15 d, ExXk
B3 45 d. R I E AR e e TR WIS AL R R IR S IR T AR AR

1 EMEARARREF KT (FURERM)

Table 1 Composition and nutrient levels of the basal diet( dry matter basis)

DR 8 B AR K KBRS Fermented feed supplemental level
Ingredient composition and nutrient levels 0% 2% 4% 6% 8%
JERIH B Ingredients composition
EK/% Comn 34 33.01 32 31.25 30
KEHH/% Soybean meal 9.00 8.02 7.86 7.00 6.00
INAZF/ % Bran 9.89 9.86 9.03 8.64 8.89
KA KL/ % Fermented feed 0 2 4 6 8
EHKFFIN/% Corn silage 27 27 27 27 27
TEA %%/ % Peanut stalk 18 18 18 18 18
MR 25/ % Calcium hydrogen phosphate 0.25 0.25 0.25 0.25 0.25
/% Salt 0.86 0.86 0.86 0.86 0.86
RIR S04/ % Sodium bicarbonate 0.2 0.2 0.2 0.2 0.2
KL % Premix" 0.8 0.8 0.8 0.8 0.8
H 27K Nutrient levels
fRigRE/ (MJ-kg™" ) Metabolic energy? 10.13 10.12 10.09 10.08 10.07
ME AT/ % Crude protein 11.84 11.84 11.86 11.69 11.52
PR VR LT 4E/ % Neutral detergent fiber 27.08 27.10 27.14 27.20 27.54
FRPEVE LT 4E/ % Acid detergent fiber 11.66 11.30 11.70 11.82 11.32
45/% Calcium 0.60 0.57 0.60 0.67 0.69
/% Phosphorus 0.36 0.34 0.38 0.37 0.37
1) BURE AT s A KR A The premix provided the following per kilogram of the diet: VA 500 000 IU, VD5 99 8001U, VE 125 IU,Ca 2.5
mg,Fe 1 100 mg, Mn 2 289 mg, Cu 3 750 mg,Zn 3 000 mg,Se 9.9 mg, NaCl 12.8%. 2) fRIRE A HEAE, HAT W IMIME . Metabolic energy

is a calculated value,while the others are measured values.
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1.3 HRRERSWHE
1.3.1 AERKEENE TIERWISE 1 XAE 45 KKK E @R E, s 5Hc AR R E (W) MK &
(FW) A FH HIME (ADG) , R4 H R i E - H R &R (ADFI) ; R3E-FH H TY R &
i (DMI) Al ADG HEEHVRHE L (F/G) o
1.3.2 FAORMBEMLE 5K 43~45 d, G EEF 3 FARE IR —Silee 3, Fr m | & i e
WA 2 R AR RE L 10% A ZFERES TR AR AT . 5 IRK R B2 2510 T 9k DN A 28 0 A0 ) R B P 19 9 IR
(DM) KLE A (CP) MAENI (EE) F i ; PR LT 4 (NDF) FIRR M U I 241 4k ( ADF ) &5 1 R F iR RL£F
AP MrUE AR e AR R RIS AL R R 4 mol - L7 R R AN I A3 ( ATA) VR dg Rl e
TR RMTHAL A X AR FME L2 (%) = 100- (TR Hr g 7R 57 & i/ 28 P /R 7 & i) x
(IS E /RS E ) X100,
1.3.3 EBEEESHIAN £ 45 d, GA VLIRS 7 HCE S a F ks 7S MR A2 W, A AR
$220-K pH {4357l 2 i1 F 988 B pH (. 731 08 B & 4 B2 it ig )5 -4 CIRRAAE ., RALE
PN RE AR (NH,-N) F it R g a2 ) TR 52 BT (3550 &0 58 BCP 25 5 SR F AR G i {3 i
AT FRVA I S 45 2 MR TR (VFA) B 8
1.3.4 BEWEENTE RGP 3 H2F, 25 B E B RS2 51, 38 2 8008 ko b 58 5
I A A o % 8 5
1.3.5 PmBNE ERAM RN E pH {E A6 RKR AR RAE Y ), pH (EIE 7k . 5
A5 45 min T B8 pH AUIE pH,g 3 BT 4 CUKH 24 h J5IE pH {E, B RESSEATIE 3 1k,
BOFEHIE, B R pH,, , o PEINE I3 A CR-400 (22 (U 5E & IR B AL e KWL (L7 ) |
LI (™) VEE (b7 ) EFRGIEIR, BAREREATIE 3 W BOEYIE ., WLA R ACRI E Iy ik B
WAL RS EE 0.5 em (HIFN 5 em A A, 2909 3.0 g B BT 1 T4 16 20348 a] | Jiore e kR
FEH 8B i 3 35 ke, FRFFE 5 min S5 57 BIFREE , TFEJKR LRI 8580 030 % 7 . R C-LM A%
0 LA IBRE (S 7 S PR 380 o T i KRR AL 2R BRI R I, 50 ¢ PR 8 T 80 CHIR K 5 h
Tk 45 min , 76 A FROCBCEREETE, IR EE A E] 70 CRTEUE SR EN B =, KR E TR AR R, AR =
(EATAE-E G E) /BRI EX100%, KKHE = (JERTAE RS R E) /HHT A EXx100%
1.4 BUBRSIT RS
FHI Excel 2019 #5050 , H] SPSS 23.0 Geit#Fi A7 B R 2 J5 22 7341 (One-Way ANOVA) |, 4[]
225K H] Duncan’s 7 2 8 WK I, IR FHIEAC 2 WU T4 ME A — R th 46300 4301 . P<0.01 2R
LW B P<0.05 FREFBF0.05<P<0.10 FnA#aH, P>0.05 FRERARE,

2 HRESWH

2.1 EREBARNEREESERERN RN
I 2 AIAL, Bl L TR I 3 /i, ADG L ADFL DML J& 52 3 52 — R 4481k ( P<0.05) , 557
T B AR A Lt TH S a3 (P=0.087 F10.043) ,F/G Skt — Ut 4625 4k (P<0.01) o 5 % BEZH AH
%2 REAREIMEE S

Table 2 Effect of fermented feed on performance of fattening Hu sheep

Wi H KB I Fermented feed supplemental level iR P {H P-value

Ttems 0% 2% 4% 6% 8% SE T L Q
I/ kg Tnitial weight 31.26 29.62 29.36 30.44 33.65 0.76  0.407 0.306 0.092
K /kg Final weight 37.38 37.58 35.64 39.80 38.78 0.83  0.603 0.407 0.607
S H I E/ (g-d™!) Average daily gain 137.10%  175.70®  141.40*  208.60°  114.30° 8.39  <0.01 0.784 0.006
FYIHRE /g Average daily feed intake 1 438.20" 1 346.70" 1360.80" 1 304.20" 1559.20° 21.14  <0.01 0.169 <0.01
TR & /g Dry matter intake 1083.00" 1031.60° 1039.70°> 975.50° 1189.70° 16.12  <0.01 0.153 <0.01
B Feed to gain ratio 7.90" 5.87° 7.35% 4.691 10.41°  0.17  <0.01 <0.01 <0.01
SR H/ kg liveweight 35.83 41.97 42.25 40.75 45.58 1.43  0.320 0.087 0.709
Hi{AE /kg Carcass weight 18.68 21.48 21.00 20.78 24.43 0.74  0.176 0.043 0.729
J& 5%/ % Dressing percentage 52.14 51.19* 49.75°¢ 51.04" 53.65" 0.42  0.012 0.168 0.001

1) [FATBUE B AR A E/ NG TR oR 227 B (P<0.05), For data in the same row,the shoulder label with different lowercase letters
indicated significant difference( P<0.05). 2) T ARERAFAL R, L /R — R, Q Fm ZIKIIZE, T for different treatments, L for first
linear, Q for quadralic.T [d], The same below.
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L AR RN 2% (4% 6% & R RHBAE ADG 43 313400 28.15% .3.14% .52.15% , ADFI 43 | 54K 6.36% .
5.38% .9.32% ,DMI 3 HIFEAK 4.75% 4.00% .9.93% ,F/G 43 IFEAK 25.70% .7.00% 11 40.63% , H ) 7% 5 4%
W3E(P<0.01) , S5XFHRAIAH L, TR Hh a8 8% % Wil Aok J& o2 % g & 39 2.90% (P<0.05) , FW 52 Hi{i
A 25 57N B3 (P>0.05) , AR AN 6% & FEGREHY ADG fe &, F/G Bk,
22 EEBEARNEERERSRTAELENIIG

% 3 LA Bl K EERNAS I i3 i, DM CP \EE NDF  ADF UL 1k 38 S 4R v A — ik ith £ 25 4k
(P<0.05) , S5XJBAIAH L, R ds N 2% (4% 6% & B iR EHE S DM 43 513470 19.18% . 8.16% .4.88%,
CP 73 5|3 70 36.94% . 13.35% . 8.00% , EE 43 5|3 Jil 15.32% .6.92% . 3.02% , NDF 435l 34 il 36.73% .
24.62% .20.80% , ADF 435138 /il 128.80% .64.55% il 48.50% , H. 24 5790 . % (P<0.01)

R3 EEBARXERBEFRSRIE LR

Table 3 Effects of fermented feed on nutrient apparent digestibility of fattening Hu sheep %

I H & B AEBHAS N i Fermented feed supplemental level PRUETR P {i P-value

Ttems 0% 2% 4% 6% 8% SE T L Q
TFH 5t Dry matter 73.534 87.63° 80.13" 77.12¢ 71.99¢ 1.90 <0.01 <0.01 <0.01
MM Crude protein 62.26¢ 85.26° 70.57" 67.24" 63.95 2.84 <0.01 <0.01 <0.01
MR Ether extract 77.04< 88.842 82.37" 79.37" 74.08¢ 1.69 <0.01 <0.01 <0.01
PP PEBR AT 4E Neutral detergent fiber  53.17¢ 77.61* 66.26" 64.23" 50.93¢ 2.69 <0.01 0.018 <0.01
FRUEVE AT 2 Acid detergent fiber 27.36° 62.60° 45.02" 40.63" 22.89° 3.85 <0.01 0.001 <0.01

23 REBARNERFEESXEBFENZN
HI9% 4 AT, Bl R I ADRH S I i Y 18 e B R R A SR R R AR A (P>0.05) . X
HRZ AR EL, BRI 29% (6% % eIkt 1 MEL I8 2 TS R 5 2t & 25 1 i 53.08% 17.38% ( P<0.05) ; TRl 2% (4% .
6% 8% %% e iR L& A1 SF pH i B R 1T 3.64% .0.94% 3.78% .1.89% ( P<0.05) ; T 1IN 2% 6% K FEfa k
SRR PR IR & k43 T HE N 22.13% ,22.48% 5 TS 2% 6% K BETRIEL £ TR & k43 i 5 i 17.25% ,22.69%
(P=0.061) ; i A LT NH,-N (BCP | TR & it Al 4 9 L JE 3552 W ( P>0.05)
T4 REREAR GRS EES &S NH0

Table 4 Effects of fermented feed on rumen fermentation parameters of fattening Hu Sheep

Wi H KRR N Fermented feed supplemental level FrifEis P {H P-value
Ttems 0% 2% 4% 6% 8% SE T L Q
pH & pH-value 7.41° 7.14" 7.34% 7.13% 7.27% 0.04 0.048 0.240 0.155
S/ (mg-dL™")NH;-N content 7.37 8.61 8.22 9.15 9.20 0.41  0.613 0.157 0.759
=) P =N o -1
Elﬁ:ﬁfa e/ (g-L7) 1.02 1.08 1.17 1.14 1.28 0.51 0583 0.124 0.937
Bacterial protein content
LR R/ (mmol - L") Acetic acid content 34.55 40.51 31.65 42.39 35.15 1.36  0.061 0.729 0.520
TR g 42 !
WFR R/ (mmol-170) 6.33 9.69° 5.76" 7430 627" 047  0.049 0.437 0.346
Propionic acid content
TR i/ (mmol - 17" ) Butyric acid content 5.17 6.05 3.88 6.58 4.81 0.35 0.113  0.935 0.881
ZTH L Acetic acid/propionic acid 5.62 5.01 5.55 5.81 5.61 0.18 0.721 0.556 0.731
4 > HE s i A 2 L7 -1
S RAEBRIIR 27 Bt/ (mmol -L71) 46.05 56.24 41.29 56.40 46.23 2,04 0.055 0.969 0.501

Total volatile fatty acids content
2.4 EEEGAAITE LS ER &R0
FHIZR 5 A AN, Bl A AR AR T (305 1A A B2 JCER M A R i 262246 (P>0.05) o S %R
ZAREE, T KR A SN AS [ L B3] ) 2 T ARl g 8 JIE 980 = At JB T . 35 52 1 ( P>0.05)
x5 REBAMNFESHFEESRKINARRIRM

Table 5 Effects of fermented feed on the quality of the longissimus dorsi muscle of fattening Hu sheep

15 H KA B N Fermented feed supplemental level PR iR P {i P-value

Items 0% 2% 4% 6% 8% SE T L Q
PHys min 6.17 6.00 5.94 5.92 6.16 0.08 0.82 0.87 0.27
pHoyy, 5.64 5.58 5.69 5.80 5.73 0.05 0.71 0.29 0.97
L* 40.75 39.77 41.40 39.03 39.07 0.61 0.73 0.40 0.73
a” 19.85 21.16 21.57 21.58 21.57 0.55 0.87 0.39 0.57
b* 7.95 8.78 9.18 6.92 7.76 0.45 0.58 0.94 0.87
KK/ % Dropping loss rate 30.32 19.37 21.22 20.48 17.50 2.17 0.80 0.458 0.570
NN F /% Cooked meat rate 48.39 52.44 51.24 48.97 47.97 0.73 0.23 0.384 0.076

5351 J1/kg Shear force 5.02 6.47 6.71 5.57 5.05 0.32 0.29 0.708 0.049
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31 REARNERAFETERSHRAIRWELENIT
WFFERW, R IEARDRE F IS0 B9 2 A= RO T S BRARAE T, REASAtE 7535 37 W o T AL M i, IR 1)

FHEDREURIR 25127 PO AR GRDRR P S I R BE AR RE A8 B3038 A 7 PERE , R B A R 58 4 PR SR X 4 o

ADG il F/G ¥ — e R B (et | PR 2P R Bl A ) IS A (00 201738 386 T R LU IR AL 2 v

T 31.98% FFEE LL 7T FHFEAR T 26.84% % AIRE i, 6% W IMALE L1 ADG A7 0 F TERIEE

F/ G BB FEAR, 2% 4% IR AL T AL CP L EE SR ULIH AL 3505l $ #5 1 8.00% ~ 36.94% il 3.02% ~

15.329% , H 32203 th T WA L RE S IR 15 S ) 22 REAL RN 1, 4 v TRD AR AR T A A QI , AT i 26 75 A

A EEREN

3.2 ZEBESNEIENFERESXEBSFIERRm
pH {HJ2 52 24 2P 1 N PR AR 1 2R b, — BB pH (B 5.5~7.51% ) Al e, X B

RN K BERRHE B8 B pH (B 7.13~7.41, 4 IE R TG, % B M NH,-N S —ERE Ry

BN 0] 5 B S i AR RO BE g o WFSE SR BT, ARDHR vb Bt 5 o ok e Dl mT LA 35 B n R

NH,-N {8 i 2021 A P B & T T RHAS I G BRI 34 NH,,-N KSR 2 7 , CP RN 1k %

BN BRI AT M v, 30k AT RS PR A A DR AT i T A4 T T R 7 IS R 10 e K A B, Al i

T8 H NI E Y AR B, TS IR E P06 NH,-N BOAI T, S NH,-N 7208 15 A & &, {230 T NH,-N

(I B9 B P BCP A ki e 12
Tkl rh R B K AL S P AN ET 4k 2 T R R AR B P K A, s 2 AR 2R N R T RR SR A

HRIVITR , £ TR AN IR B R BERL U SR T A o™ A b 6% W N2 £ 1R N R A T 1R

BT IR A AR R RIS 2% 6% S a2 1Y TVFA & skt BRALA BH 2 1% 42 5, U0 BH & B2 ) o] DL 3

I VEA A= % (A b B EF i 32 0 A4 ) 80 sl AR RE ), (R i Bl A T e B AR B2 VIFA il

T2 700 1) PR R T8 i TR 730, 3o A ) 1988 T VP RDRHI) 43 i RIS sl A R o 2 g i >

3.3 REARNERHERBRRN
PRt B IR TR SRS pH B IS S — SEAE PN T b SN P B R AR bR . AN RN

HEA-F5 B WU pH A 8 BT U0 3 85 05 TP T A BEARDERG AL A it SRS 520, 6% ZHLIA pHL {ELREE

1] 20 ek b, i P U HA A 2] o " fEL, L7 b7 (B W SR UL 2R K 3R B A 045 4 2 i) 22 5

AR, B A W R R B, 5 EAT AR A A SR A — B
Zi BRTIR KRR B AE - A A W AR TG, B e R B R SR AR L A

RE M E R BT, AT A B IRDRE L 696 15 I HUHGE L,
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