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Assessment of effect on supplementation of Bacillus subtilis
natto on ruminal fermentation in vitro by gas production technique
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Abstract: [Objective] The study is to evaluate the role of Bacillus subtilis natto culture (BNC) effect
on ruminal fermentation in wvitro. [Method] Gas production technique was used to examine the effect of
supplementation of 0. 15% concentration BNC in dry material (DM) of substrate, containing 1. 5X 10%/g
(group [ )and 0.75% concentration BNC in DM of substrate,containing 7. 5X10%/g (group [ ) on rumi-
nal gas production, pH value, NH;-N concentration and VFA concentrations in vitro. [Result] Compared
with control group (CK),the gas production in treat group || increased by 11.89% (P<C0. 05) ,the pH val-
ue decreased (P<C0. 05),the NH;-N concentration increased by 16. 07 % (P<C0. 05) sand the concentrations
of acetic acid, propionic acid and total VFA increased by 10. 43 % ,50. 35% and 20. 70% (P<Z0.05) respec-

tively. In group I ,propionic acid concentration was higher than that of CK,and the other indicators were
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not significantly different with CK. [Conclusion] The BNC containing 7. 5X10%/g in DM of substrate pro-

moted the degradation and metabolism of the substrate in ruminal fermentation in vitro.

Key words: Bacillus subtilis natto;gas production technique;ruminal fermentation in vitro
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1.1.1 & # N9 E (Bacillus subtilis
natto, BND SR 5T oy [ 4Ol B o B b 5t & HE B b
FEI I A s )8 SR 50 & 2 b BB A B G A 0

to culture, BNC) #5 4] & M PDA &} 5555 50 |
B A I AL TR Bl B AR 30 mL - B R AR R
Wl g/dL. KZHE AW 1 g/dL, NaCl 0. 5 g/dL,
Na, HPO, 0. 6 g/dL, NaH,PO, 0. 1 g/dL, CaCl,
0.02 g/dL,MgSO, 0.05 g/dL,pH H#HZE 6~7) 1
100 mL #EIE M F,37 'C.180 r/min B3 24 h, H
TRBU B 21 00 (R0 I AREAT 30 mL &k e Ks 77
FECH A BE 1 g/dL, R 1 g/dL, R &E Ak 6
g/dL, JE & M1 W 4 g/dL, Na, HPO, 0. 6 g/dL,
NaH, PO, 0.1 g/dL,CaCl, 0. 02 g/dL.,MgSO, 0. 05
g/dL,pH {HIHZ 6~7) 1Y 100 mL B .37 C,
180 r/min }55% 24 h, #ilE— & 80U #E47 b B
M BRI ORI 85. HR FE U A % T vk B SR B 1 X
10°/mL, T 4 CRIERH.

1.1.3 PREHEEHEZHAESLE WS 32 1 100
mL S ST AS T VR TS R A T A A R
A FE S L0y G T AR 5 IS FE R A A b X
ic 5

1.1.4 RXBFHHAELMAFR 3 L{KE 550 kg
LEAT AL T — AW FL A A W 2L A B K A
3 Ao A Il B ey W R AR AT AR B H

ST Y E . M5 e H AR A AR ] DL 1,
1.1.2 a2 ¥ 348 Eith (Bacillus subtilis nat-
1 EmMiARMARKREEFRKFE
Table 1 Composition and nutrient level of basal diet
Jk /% 2 Wiy H IR
Ingredients Content Nutrient Level
B 15 oK Alfalfa hay 13.516 T¥ i/ (kg « d') Dry matter 20.01
£ Chinese wild rye 35. 845 BRI IR 5/ Y (w/w) TDN 68.09
S L 1 Y
Ek Corn 27. 844 HLRFEL /0% (/) 50. 00
The proportion of forage
ez a1 /0, .
/NS %k Wheat bran 11. 202 HRFEL /4 /) 50. 00
The proportion of concentrate
K 5 K1 Soybean meal 9. 69 FE G RE/(M] « kg—!) NEL 6.19
fi %y Calcium carbonate 0.732 HMHMEAE/ (g kg™ CP 1. 415
W liZ 245 Calcium phosphate dibasic 0.229 Ca/(g kg 1) 0.063
frih Sodium chloride 0.229 P/(g+kg V) 0.038
/NI T Saleratus 0. 457 NDF/(g « kg™ 1) 4.225
Ak Z IR K} Premix of vitamine 0.009 Na/(g e« kg™ 1) 0.033
T L K HR KL Premix of microelement 0. 046 Cl/(g+ kg™ 0.047

1L AT T 4 A R R TR A4y R 2 A 200 KIU, 442 Dy 5 000 1U, 442 Bs 10 000 mg.
2. 4 T v 8088 7 2 HOR T 32 B 43 - 4 (Cw) 1 600 mg. 4k (Fe)2 500 mg, 4% (Zn)8 000 mg. %k (Mn)2 500 mg, (1) 100 mg, fifi (Se) 20

mg.,

Note: 1. A kilo premix of vitamine contents: V ,200 KIU;VD,4 ,5 000 IU;VHi ,10 000 mg.

2. A kilo premix of microelement contents:Cu.1 600 mg;Fe,2 500 mg;Zn.8 000 mg; Mn.2 500 mg;1.100 mg;Se.20 mg.
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VW C(0. 57 g/dL. Na, HPO, ,0. 62 g/dL K, HPO, ,
0.06 g/dL MgSO, « 7TH,O) ; ik B 1 #% LA T L ] i
il % K 400 mL 2K K +0.1 mL EW A+
200 mL ¥ B+200 mL B3 C+1 mL 7] RHFE
W (1 g/1) 440 mL i J5 500 35 W Cfff A Il B e o1
0. 160 mg/dL NaOH+0. 625 g/dL Na,S « 9H,0),
FREBIRAE B A CO, B ME 39 C.
1.2 REHE
1.2.1 XEam KIi 3 A, LA 200
mg FAh H AR (R 1) X IR (CKD , DL 7E X IR H AR 3
fill_ E% o BNC 1.5 X 10%/g i Ab 3 T, % i BNC
7.5X10° /g MALFRI] . BUERHA R 24 h, RS AbBEAE
0,2,6,10,16 f1 24 h 3|k & 2 M EE . ELZ 2 ]
W, B FRAESS 10 ASEF A T A &%, & I R A5
(B2 0 hOXFRE 2 N EHE (B 2 ANEED . H4h 24
TSR AE R 0 s AR A K ET 1
h, 43 FRIC(200£5) mg B fift H AR, 8 FH A 40RE &
Fzik A 100 mL {F G458, A T & 1X
10°/mL B 30 pL, b # Il & 1X10°/mL B
W 150 pll. 75T 55 f 5 28 2 10 R Al — 2 L+
S 38T Sl P R B L N O A AR R Y T G R
W RJE 50 Bl E 20 mL 9 B 2% vhiss W, HE Y AUUR
PUARAIEZ2 pp b T IR SCIRAS S A K T R A 39 C
T, BRI 0 h R A Ao 2
Al e 2 100 mL BE B, [R] A 45 i Bl H AR AN [R]
K BNC fZz o i 38 A CO, HEBR O, J5 35 [ iE
FE R HE AN B RS L2 BORE
1.2.2 BR&eBA BURMA 3 LBEEFEH
3R EAR N A Y 5 E W [EROR & 14T 3
min, 4 J2 20 A U8 . 53 0 S A i BOR H O 10
mL . (9 H 5 il S50 W LUARRLE 2 5 1TIRG T
AR TEIRAR (39£0.5) CHiFR,
1.2.3 Z&R##% 27T 2.4.6.8,10,12,14,16
A1 24 h SIS A B 2 SR AR AR, A A
PR I AR T RN R A 0 A O B i
filt H AR 0998 IR B WK 30 mL) A SR . 24
T SR 20 A F 60 mL B, 30 5% 21 B B0 HE R
A 2 BE SR W3] 30 mL W07 B aksk e A,

1.2.4 #&k% 20T 0.2,6,10,16 Fl 24 h L
WALEE T AhEE T RIS HRAL Y 2 AR R T
W= S at, IR R WO € pH (B . NH,-N it &
e J3E TN S M R 1D 1R v 2
1.3 #HEmawmEwRNAE
1.3.1 88 Ak pHAEe N 2 BUE KW . H
fLAEH 0. 04 mm Je 4t i) . 2 BV pH 1T B $%
e pH . 7. H pH=4.01 fl pH=7.01
15 HE 22 bkt pH 3T AL IE .
1.3.2 #H A& NH,-N FSREHMNZE Kk
B2 4 B A s . B 3 mL R, A 1
mL el 19 25 g/ dL i @5 R . 5 b . #5250, — 20
C¥ URAF RO e B b e k™ s & I
NH;-N Ji & # & .
1.3.3  J& B R B iR AW 8 (VEA) R E 64 m
2 RS 10 000 X g B0 10 min; BB
WHW 1 mL EE.OE T LIMAKIER 25 g/dL
fig 0.25 mL,H 8 30 min; #RJ5 10 000 X g FFIK &L
15 min, B 5 R HIAMR 3T 00 58 SR VTN R
TR B K YENR B CTVEA) ¥ . 5 fd
GC-4800A K 4 8 i A, FID A Wl 2% 5 b B 4% Ay
A4800 % Ky s T AE 3l 5 >R AR 20 Mk . A ) 2%
0 AAERN @ 4 mm(4h) X 2.6 m (Y AFEAIE T
#£ (150 mg/g PEG, Chromsorb W 0. 178 ~ 0165
mm) , FEiR 130 C AL E IR 220 C 4600 5 5 B
220 C; #ERTJE 1 &R 0. 36 MPa, &K 0. 03
MPa, %5 3, 0. 20 MPa; & R (K <) Wi # 2~ 30
mL/min, KN 0.6 pL/IK.
1.4 ZFitHWAE

RIGHCE R 0 SAS 9. 0 B AFPEAT 7 2007 . OF
DL Tucky L 47 2 8 th#R . AL 35 SR FE BT (A] B4R
B4 G 3 B (P <0, 05) , X B0 b 17 3 25 8 3 & oy
Br.

2 AR5

2.1 BNCHMH&ESEREIMNLZEBERE pH A,
NH,-N REREM VFA iR EH S

M 2 7] LLFE . BNC 75 H AR O3 &
7.5X10°/gChb B TT ) B, %o 4% A4 8 B AR A1 & 1 34
Bir) pH {H  NH;-N i ik B Fl VEA ¥R B354
FR (P<0.05), 5% 2 AH L, b 2111 95 4 988
B SN k BE A SR pH {E B 6. 96 T R 6. 88
(P<C0.05), =5 i NH,-N Fi ik . 4R N iR
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10. 43% ,50. 35 % il 20. 70% (P<<0. 05), T fl Z EE T X R (P<C0. 05) 41, HoAth 45 45 5 X BE % A B
TR /TR 45 TR 2. 23% F1 18. 81% (P <C0. 05)., BRI (P>0.05),
ALBE T 4549 B AR AN K B R BT TR L BR TN R e R

F2 BNCI4EEREMRKEERE pH E.NH,-N REREM VEA IRENF N
Table 2 Effect of BNC on ruminal pH value, concentration of NH;-N and VFA in vitro

Ab PR Treatment P
e ‘ SEM e b TSR FERT ]
CK I 11 Treatment Treatmeptx sample
time
pH 6.96 a 6.98 a 6.88 b 0. 008 <0. 000 <0. 000
P25 4 /mL Gas 18.76 a 19.01 a 20.99 b 0.292 <<0. 000 <<0. 061
NH;-N/(mg * dL™ 1) 24.58 a 23.97 a 28.53 b 0.191 <<0. 000 <0. 000
%/ (mol « L™1) Acetate 43.81 a 42.63 a 48.38 b 0.471 <20. 000 0.016
R/ (mol » L™ 1) Propionate 11.38 a 11.26 b 17.11 ¢ 0.159 <<0. 000 <<0. 000
THER/(mol « L™!') Butyrate 6.72 a 7.07 a 6.57 b 0.107 0. 006 0.316
2,8 /i Ace/Pro 3.88 a 3.82 a 3.15 b 0. 044 <<0. 000 <<0. 000
BFRR AL/ (mol « L1 60.43 a 61.55 a 72.94 b 0.562 <0. 000 <0. 000

Totle VFA
T RAT ARG PR AR [ 78 % 2R 22 7 B3 (P <<0. 05) AR P8 # £R 2 7 A B3F (P>0.05),

Note; Different letters in the same row mean significant difference between the treatments(P<C0. 05), same letter in the same row means

no significant difference between treatments(P>>0. 05).
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pH & B Z LB 2 i NH;-N RRERE B ZE L0
BT SRHT A BRI 0520 1 WK S K B R 35E pH IS 968 1 WA 1 R B R v NH-NJ5T 4

{EAR X T CK FnAb 38 1 A7 B i B AR (P<<0. 05), G FEH AL BB 2) R E AL T FIb 31T 1) NH;-
HAEFS RN 0~2 h N, FREEEM .M N RBWRENLE 0~16 h if 3 L. 16 ~24
CK FI4b¥E T B Fotiass, ¥ 15 CKpH  h#aTRRE., Kb kb3 T/ NH-N JTEEES
HHASTMAEMM. HELSADZE (P> CKERAHE, MR B ESF CK(P<0.05),
0.05),

7.10 1 —%— CK; & 4 I Treatment [ ; 4500 p % CK; —8~ RFET Treatment 1
4 BT Treatment 11 —— L E 1T Treatment II
7.00 ~  36.00 [
2
=
E 690 [ @ 27.00 [
z
6.80 ; 18.00
670 1 1 1 1 1 ] 9.00 L 1 1 1 1 J
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Time Time
1 ORI BNC #8545 4= 98 B WAk oh kB3R B 2 ANIF) BNC B0 % 975 25 5 B AR S & 1 35 45
pH {H A 7228 4k i 5 il NH;-N 57 & ¥ B H 28 46 19 52 il
Fig. 1 Effect of different supplying BNC on ruminal Fig. 2 Effect of different supplying BNC on ruminal NH;-N
pH value of dairy cow in vitro during 24 hours concentration of dairy cow in vitro during 24 hours
2.4 AFE BNCRMBXDERMERANERAE &5 CK A 50045 [ 15 T CK. 5o i ik
VFA R E B ZTUR R0 JE T E A B R AR 2R /TN R ) B

HiE 3 Al LA . Ab BT 05 408 B iR A e e TARER T A CK.
IR 2R AR A TVFA ¥ (4 H 3l 24578 1k #
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Fig. 3 Effect of different supplying BNC on ruminal VFA concentration of dairy cow in vitro during 24 hours
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