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2.23% ,TURKE 4%, B T IURE S AL R A
1 000 000 TU, 4 4= % D 200 000 IU, 4i 4 % E
1 250 TU, %F 8 000 mg, fifi 80 mg, fill 120 mg, &k
2 000 mg, % 40 mg, % 2 500 mg A4 2 000 mg,
Ry 2 R (08:30 1 18:00) % & W, [
oK,

1.2 RERY

AT DL E KR FR 2 (18 B ) rE A ol £
WA BRA ) S EFEIRY) , 25t 65 CHET, B f5
it 1 mm G, 4 A B A T AR IR SN E K
TR .

1.3 #IMEB Z BRI

b ) 1T 30 ) R R A R AR R VA, VR
e APRIRAT [T1 5050 % . 2 IR Menke 55 (17 1%
el 2 000 mL AT B EFRMW . A5, 1 6 EM
NR DA 3 6 R A2 98 1 W, = I 500 mL 3 U8 5 1R
B5N T08E 8RR HEATIR G, #E ) ik 4%
P LR 798 1 W5 8 R RIR A 50, W R &
N I8 B R R, A A b B op R0 rp AN W7 3
AL A AR DU R DR R R 8B O BLIR S R R 7
39.5 C,

FREC 0.6 g [ EKBRAEZ A 145 mL YR
RN T, SR 5 E 39.5 C (14 1H IR 55 35 46 v 10 A
2 h, RGN RER T INA 60 mLIEA A T0E
B R IR 0, B AT Wang %10 AR 4 A shik
HMEAIRE R B R ST R AR SN R K, 48 h 5
KRB, BARBEIRY (EARMKE) &E 2 1
VAT BAATESR 3 W (BRI R E A
[A]) o AR & B B0 2 (0] R/ e 7 5 SRR
Ak 2 B0 B Be AR e R AT
B SBanr .
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2.1 EXRMAZMERUZERST
1 Al A RIS T T R 5 B ok py ik 2

By 25 5 F EARILAE CP NDF , ADF FIJE# & &
5 E KM, KZ M CP(+66.3%), NDF
(+93.0% ) Fll ADF %5 (+84.4% ) 8 & Wi VE My &
H(-9.5%) Bk,

R1 EXRMRENULENS (TURER)

Table 1 Chemical composition of corn and barely ( DM basis) g/kg
I H Items %k Corn KZ# Barley
T4 & DM 875.01+2.32 893.04+3.87
ME A CP 83.00+1.31 137.04+3.82
HHLY oM 994.04+1.24 984.05+3.22
FRE PRI 4T 4E NDF 86.01+2.52 166.02+4.05
TRk e v 27 4 ADF 45.02+1.23 83.02+2.74
YEH Starch 719.02+4.22 651.02+3.71
M GE/(MI/kg) 18.70%0.51 18.50+0.39

22 EXRMAEEIMNEBABSHNER

FE 1 AT, FOR TR 1Y 48 h 7= < i Fl ™
SHBEMEFEZS, KR eamd&nEs
BLIE R T 30 h, FEIRSN R BERHT 30 h, K&
FEREREm T EK,ZETHE R, FEERIN LR

400

o
A
(=}

ERE

Gas production/(mL/g)

—— F£K Comn

—— K3 Barley

6 12 18 24 30 36 42 48

Al Time/h

B1 EXRMAEEIIMNBELE48 h

BT 12 h, K 07 S R B 7 T T 0K, =2 5 il
WA, Hhd 2 T, 5 ROk H, k3 19 DMD &
AR (P<0.05) , 7= /5 ol 36 I 46 5% 10 8 it 52 12
FHI(P<0.05) , W LA™ Ak 5 BRI 16 28
L% (P=0.08) .

35
L 230
g =
oy e L o5
rg& g2 —+—FK Com
LE 3
g 315
5 8 —— K3 Barley
2 &
5
0
6 12 18 24 30 36 42 48
B8 Time/h
FREENFSERMENER

Fig.1 Differences in kinetics of 48 h gas production and fractional rate of gas production between corn and

barley in in vitro rumen fermentation

xR2

FEARMAEZ S hFIMEBLBTYREBENSEERBELSHNESR

Table 2 Differences in 48 h DMD and parameters of gas production curve between corn and

barley in in vitro rumen fermentation

I H Items F 2k Corn KZ Barley iR SEM P {H P-value
T-Y) i % fi# 3 DMD/ % 89.50° 85.98" 0.65 0.02
775 & Gas production/ (mL/g) 386.81 381.12 4.41 0.41
WA K" A& VF,/(mL/g) 382.61 369.02 4.26 0.08
PR kg/hT! 0.15° 0.21° <0.01 <0.01
M2 IR SH b 0.15° 0.21° <0.01 <0.01
IR Y% A # R FRD,/h™" 0.02° 0.03" <0.01 <0.01
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23 ERMAEShSESHHRERNES

H I 2 AT, BOKR AR A 1Y 48 h & <" A i
MEARRHEBMEAELER ., KPP RENEAR
FERAE 48 h RSN RS R —HE T E KRR
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e
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e
w

—— K& Barley

AR HE
Hydrogen gas propotion/(mL/g)
S
(V]

e
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SR RBERIRT 12 h, KA B 2T R W s T
TR, ZJa R AR, o 3 I, 5 EORAR L,
R R AR i R R B v
P SRR AR (P<0.05) .

0.05
=]
# go 0.04
% :;‘:: 0.03
r =< 0.
,|LL s 5 —— Tk Cormn
rgs
= 2 0.02
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]
g 0.01
=
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B2 ERMAREEIIMNEELAE S h SKFENTSERMENER

Fig.2 Differences in kinetics of 48 h hydrogen gas production and fractional rate of gas

production between corn and barley in in vitro rumen fermentation

H & 3 a1, BORFIRZZ Y 48 h e =< i
P B = S BCR MR AE2E S, o ™ & i
L2 S FEAE R BRI 36 h, 7R A1 & BE Y A
36 h, RERH b T 5K, Z 5T 2

N
S L S

—— Tk Corn

Lo b9
[N}

—— K% Barley

e
Methane rate of production/(mL/g)
w w
S &

_—
S vt © G

6 12

18 24 30 36 42 48
Bf 8] Time/h

5o FERANR R RT 12 h, K B b e A R
HEETER, ZERERMK, HE3 T, 5E
KA, I3 ) g = < R g 5 4 5 (P<0.05)
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R
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production/h™!
f—
v
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18] Time/h
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Fig.3 Differences in kinetics of 48 h methane gas production and fractional rate of gas

production between corn and barley in in vitro rumen fermentation

24 ERMAEZBhELXUEERBRERNES

R4 AL 5 ERME, KREMAEAK
JE LRI ORI R TR S5 TR R Uk
KB AR = (P<0.05) , N BRI B K LE i) Y 35
%A% (P<0.05) .

RIS i .
31 EXRMAEZHEHMUZERS

PR E S VE R, BRI Z Ak, 3 A NDF,
ADF Fl CP %" | {H iy T 28 90 i B R WA ]
22X A 4 AR, AE Larsen 2510 B BF
FELER R, KRN K 22 10 U M 2 1 4 i ol 712 A
558 g/kg,NDF & #4374 183 #1199 g/kg, CP &
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R0 96 R 133 g/kg, iX -5 AT 52 1Y 25 FTERS 5 12 R 625 H1 498 g/kg.,
R IE T A 2200 MR ST R b, EOR AR

T3 EXRMRZBhEIIMNEBERBESSTNBRERNES

Table 3 Differences in 48 h hydrogen and methane production between corn and barley in in vitro rumen fermentation

A K KA ZR(IHES P1H
Items Corn Barely SEM P-value

&<, Hydrogen

= 48 Gas production/ ( mL/g) 0.47* 0.54° 0.01 0.01

ER K™ U VE,/(mL/g) 0.47* 0.56" 0.01 <0.01
eY==1

i@;ﬁi? bE;] i;jation per gram of substrate/( mL/g DM) 0.53° 0.63° 0.02 <0.01

PR A Ky /b 0.02° 0.03" <0.01 0.01

45 Methane

7=/ 48 Gas production/( mL/g) 40.81 42.12 1.27 0.52

WAE R K2R VE,/(mL/g) 39.24 39.65 1.22 0.81
YIS

E}%aﬁf;ii? b}//J Z;jation per gram of substrate/( mL/g DM) 15.62 18.94 1.67 0.23

PR ke /hT! 0.18° 0.26" 0.01 0.01

R4 ERMKREX 48 h KMEBELBISANIER IR E MBI

Table 4 Differences in NH,-N and VFA production between corn and barley in in vitro rumen fermentation

A EN K# PRz Pfi
Items Corn Barley SEM P-value
H AR NH,-N/(mmol/L) 4.55" 8.69" 0.35 <0.01
B R PENG DT HR e FE Concentration of TVFA/( mmol/L) 70.21 66.33 3.41 0.46
ZN I Acetate to propionate ratio 1.93° 2.37° 0.02 <0.01
& R PENE Vi iR M £ Concentration of VFA/( mmol/L)

ZR Acetate 40.82 39.92 2.01 0.75
TNFR Propionate 21.23° 16.83° 1.06 0.04
T#R Butyrate 5.81° 6.94° 6.12 0.04
5 T2 Tsobutyrate 0.43* 0.59° 0.02 0.01
J&HR Valerate 0.73* 0.99° 0.03 0.01
SR Tsovalerate 1.25 1.17 0.04 0.28
¥ K VR TR U 5] Percentage of VFA/ %

2R Acetate 58.15 60.14° 0.25 0.01
TNFR Propionate 30.26° 25.33° 0.16 <0.01
TR Butyrate 8.26" 10.42° 0.12 <0.01
TR Isobutyrate 0.62* 0.89° 0.01 <0.01
JY. 2 Valerate 1.05° 1.50° 0.02 <0.01
SR Tsovalerate 1.78 1.77 0.04 0.85
32 ERMAZEHIMNEBREBESHNESR HY A Yk, PR 2 SRR 5EK

TR B O WA T RO = A i AR R O R R 35 T X 2 D o K&
(AR, e A T A 3T DR Sy 7 DR G o DR e A 0 4 5 e A B T DR A O
TERE AT R BRRR B B AR bR O AR AR MR X R Y I R
TR KN ARG RO S Y, AT EREETEAM B S8, TR B AR
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FLAR 103 It 2 394 e o i LA o A 1) i
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RS W E AR, AR ECT ) IS R R FEAIL, X
VAR R AR AR — 30T
33 ERMAEShESHHERERNES

WAL Y E IR R i B b SRR R
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2300k PR o TR R A PR e L A R P AR A
TR o S S TR = R N A EOR AW R B
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A E B A EARRE AR, 5 ®
KA, KEME S RmA AR R ERE,
X DR TR R BRI, 22 v UE by 0 R A, AT
SR A4, Y AU PR G T e
BRI R BE I, 5t 2 S 8O 8, AR W e B8 1
MRS SRS NIEAR, Bk s =
S,

HWFE 2R, AR A TR 2 o e
(18 5 8 0 %o S0 A R 0 T 8 Y e 1
B, SR FEARBI G, ot 7= A0 5 R AR S
I AR e = SR A W AR, X AT RE R
PR o KA U B T R BERT I (RAT12 h) &R
(7= S E B B A R 22 T E M I A T A K I8
12 hJi , &S AR B R [, R i e 7 Ak
R R TR RASHP R ERA BE
4k,
34 ERMAZIShEELXUEHBRERNER
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T W, G AR P A 47 2 G B T R Y AR G, T
A BT BRI AR P AR R, K R
EWOINT SRR T BRI A B, REAR T N R I A K,
X AT i 2 B K FE IR A B R A 1
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FEERAN K ) 01 0 TR R L 91 el 5 v T ok,
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Differences in Hydrogen, Methane and Volatile Fatty Acids Production
between Corn and Barley in in Vitro Rumen Fermentation

ZHU Weili'"> WANG Rong” LONG Ting® SHI Weihong” QU Ji’
LUO Chan®* ZHENG Chen'® WANG Min®*"
(1. College of Animal Science and Technology, Gansu Agricultural University, Lanzhou 730070, China; 2. Institute of
Subtropical Agriculture, Chinese Academy of Sciences, Changsha 410125, China; 3. Hunan
Denong Animal Husbandry Technology Co., Ltd., Xiangxi 416144, China)

Abstract; This present study was conducted to investigate the hydrogen, methane, volatile fatty acids produc-
tion in corn and barley in in vitro rumen fermentation. Rumen fluid was collected from three Xiangdong black
goats fitted with permanent rumen fistula. The 48 h in vitro ruminal incubation was performed using automatic
fermentation system. The results showed as follows: 1) compared with corn, barley had greater crude protein
(CP) and neutral detergent fiber ( NDF) contents and lower starch content. 2) Compared with corn, dry mat-
ter degradation (DMD) of barley significantly decreased ( P<0.05) , and the fractional rate of gas production
and initial fractional rate of degradation significantly increased ( P<0.05) ; hydrogen production, gas produced
by degradation per gram of substrate, the final asymptotic volume of hydrogen production and the fractional
rate of production significantly increased ( P<0.05) ; fractional rate of methane production significantly in-
creased ( P<0.05). 3) Compared with corn, ammoniacal nitrogen concentration, acetate to propionate ratio,
the concentrations and percentages of butyrate, isobutyrate and valerate significantly increased ( P<0.05). In
conclusion, barley has greater initial fractional rate of degradation than that of corn, which produces a large a-
mount of hydrogen and favors butyrate production. [ Chinese Journal of Animal Nutrition, 2020, 32(5) .
2440-2448 ]
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