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B OE: KRS R mdbFa S By B2 BP AR I 8% (Stearic acid, SA)#9 sk b An R E K P #G SE R BL
(Malic acid, MA), B4R EtJE B A 473 ~, 818 52 0F 2 & (Real-time)PCR 7 ik 40| /2
RwRE ARG, SBEARMAEY A LR, PTRA, HE-MEEH. S@mEA AL
B s MR 0 3 F 0 Bvh . LI sE R AU, R AnAR g B S 245 A2 R ERAT # (Anaerovibrio lipolytica)
Fa = 3% 30 BR 42 K AT i (Fibrobacter succinogenes)# & >4 7 &% &, 8RR EMRIFAKLEZ RS T
95.8%(P<0.001), = 3% 3488 4 JKAF B 4 F 38 hn T 52.5%(P<0.05). A An 3 R85, Ae 5 mmol/L MA
2L 3 40 4 g R R BIRAT H 402 Y T 91.29%(P<0.001), ##m 10 mmol/L MA & 3820, &%,V T 94.8%
(P<0.001), @ MAL0 48t MAS 28693% B £ Z 8V T 41.3%(P<0.05). AAFR 44 £ A5 B A S R
BRI R MAEMTAET RENHH. —F S BEREMY EEY Mt RRE.

KHEIFE: AA5ER, FRBR, Real-time PCR

The Effect of Supplementing with Malic Acid and
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Abstract: Using real-time PCR to detect the effect of supplementing with Malic acid and stearic acid on
rumen main functional microbe, including ciliate protozoa, methanogen, cellulolytic bacteria, hydrogenated
bacteria and lipolysis bacteria in vitro. The result showed there were significant effect on the quantities of
Anaerovibrio lipolytica, which decreased 95.8%(P<0.001), and Fibrobacter succinogenes, which increased
52.5%(P<0.05) after supplemented with Stearic Acid. The quantities of Anaerovibrio lipolytica were de-
creased by 91.2%(P<0.001) on 5 mmol/L MA group and 94.8%(P<0.001) on 10 mmol/L MA group, and the
latter were decreased 41.3%(P<0.05) than the former. The conclusion was stearic acid and malic acid were
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significantly effected on part of rumen microbe respectively, however, both of them were not obviously ef-
fected on them.

Keywords: Stearic acid, Malic acid, Real-time PCR

! 1 #MREE
L g ’ 11 fRONERIEEIT
111 RSNEM R (DL- ;
' ’ >99.5%), ( , >99.8%)
(Anaerovibrio lipolytica); Sigma ;
ce as 1.1.2 RIALE: C18:0-SA 3
’ (0 mmol/L 5 mmol/L MA5 10 mmol/L
57 MA10), (SA)
7 36 h 3
2
’ , 1.1.3 REERY AR RN 8 EE:
50% (DM) 50%
, , ( (DM) 65°C .40,
) 05¢g
, 40 pg 80 pg
(H), 39°C
44%, 53] : ( )i5mg
. 114 RANESEBREFIREM
pH , CH, , 2h 1000 mL,
[10,11] ,
( 39°C ,
, , CO,) 600 mL
(Cliate protozoa) (Methanobac- 1:2 60 mL
trium formicicum), . .
(Ruminococcus flavefaciens) 0.5 mL )
(Ruminococcus albus), (Fibro- CO; 2 min ,

bacter succinogenes), '
(Anaerovibrio lipolytica), ;
(Butyrivibrio fibrisolven) 39°C
, PCR 12 H@X&E

10 mL, -80°C
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1.3 # &2 DNA IZEL DNA ,
500 b, 1 mL CTAB
059 : b2l bl 1.43 Real-time PCR R Rk % 5 & 5 &%
: : : ABI  PE 7500 PCR
3 min, 60°C 2 min, , SYBR Green |
2, , 48 m/s, 60 s, : 10 pL 10xMastermix ( FastStart
; S (25:24:1, VIVIV) 2 . Tag DNA , reaction DNA, dNTPs, MgCl,
12000 r/min, 4°C 5 min, ' SYBRGreen| ), 10 umol/L 0.5uL,
2 , 1 h~2 h, 4°C, 16000 r/min 50 ng DNA , ddH,0 20 uL: . 95°C
10 min, 0% © 0 3min £ 95°C 30 s, 60°C 33's, 72°C 1 min, 40
200 L TE —20°C ; 20 L
1.4 [Zf Real-time PCR#&&MAER. HIEEK
HERAEHE
1.4.1 Real-time PCR3I¥15 & Bi: 65°C~95°C, 0.1°C,
Tajimal™¥, ’ Tagman :
[15] : 2 uL 10> , 0.5 uL 10 mmol/L  dNTPs,
, [16] 0.5 pL 10 pmol/L , 0.2 puL 20 pumol/L
1 , , 2 uL 25 mmol MgCl,, 50 ng DNA ,
142 Real-time PCR #RAt@ Stk polfe: 02 nb5 U/l Tag DNA , ddH,0 20 pl;
PCR TaKaRa : 95°C 10 min; 95°C 15 s, 60°C 1 min, 40
pMD18-T , DH5q1,
, , 15 BIEGIHH
TaKaRa  DNA DNA, Excel :
PCR SAS8.2 Mixed
DNA OD :

x1 BBEUEESY

Table 1 Primer of rumen functional bacteria

Target bacterium Primer and probe Tm (°C)

F GCTTTCGWTGGTAGTGTATT -

Cliate Protozoa R CTTGCCCTCYAATCGTWCT
F CACCCCGTTAAGAGTGGCAC

Methanobactrium formicicum R GCAGCAGGCGCGAAAC 60
P FAM-TGGGTTTCCCCCGTCACTTT-TAMRA
F GATGCCGCGTGGAGGAAGAAG

Ruminococcus flavefaciens R CATTTCACCGCTACACCAGGAA o0
F GTTTTAGGATTGTAAACCTCTGTCTT

Ruminococcus albus R CCTAATATCTACGCATTTCACCGC 02
F AGACACGGCCCAAACTCCTACG

Anaerovibrio lipolytica R TCCTCCTTGACCCATTTCCTGA 0
F TAACATGAGAGTTTGATCCTGGCTC

Butyrivibrio fibrisolven R CGTTACTCACCCGTCCGC o0
F GGCGGGATTGAATGTACCTTGAGA

Fibrobacter succinogenes R TCCGCCTGCCCCTGAACTATC %0
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2 4 B’ 22 HAMARMERBROEE T ENGREHKEN
A
21 BIRAMEREENESE T EHERHNEN 3 , ,
A
2 , SA
(P>0.05)
(P>0.05)
(P>0.05) (P<0.001), 5 mmol/L MA
(P>0.05) , , 91.27%,
(P<0.001), SA (P<0.001), 10 mmol/L MA ,
95.8% , 94.88%,
(P<0.05), SA (P<0.001), MA10 MAS5
52.5% 41.31%, (P<0.05)

x2 HWAMBEEBRMESAER. ARESEERHNENRIT

Table 2 The effect of supplementation stearic acids on rumen Cliate protozoa, Methanobacterium and other bacterium

Experiment treatment

SEM P
item Log(Qﬁ;(ntities) Log(Qi':ntities)

Ciliate protozoa 4.8130 5.4397 0.3576 0.26
Methanobacterium formicicum 7.6037 7.2107 0.4212 0.53
Ruminococcus flavefaciens 6.0356 6.5685 0.3600 0.32
Ruminococcus albus 8.7331 8.2470 0.2829 0.25

Anaerovibrio lipolytica 11.3447% 9.9670° 0.0400 <0.001
Butyrivibrio fibrisolven 9.8190 10.2181 0.2859 0.35
Fibrobacter succinogenes 8.4594% 8.7831° 0.0478 <0.001
(P>0.05), (P<0.05); 2 3

Note: In the same column, values with the same letters mean no significantly(P>0.05), values without the same small letters superscripts
mean significantly(P<0.05); Values in line 2 and 3 mean logarithm of rumen microbe quantity in control group and treatment group.

x3 HARAMARKFHERBXNEEAEHR. FRERECHEFHZM

Table 3 The effect of supplementation of malic acids on rumen Cliate protozoa, Methanobacterium and other bacterium

Experiment treatment

i) CcK MAS MA10 SEM P
Log(Quantities) Log(Quantities) Log(Quantities)

Ciliate protozoa 5.0068 4.8212 5.5512 0.4425 0.52

Methanobacterium formicicum 7.3135 7.6289 7.2793 0.4779 0.85

Ruminococcus flavefaciens 6.2955 6.2531 6.3576 0.4431 0.98

Ruminococcus albus 8.5730 8.6167 8.2806 0.3482 0.76
Anaerovibrio lipolytica 11.4393° 10.3799" 10.1484° 0.0493 <0.001

Butyrivibrio fibrisolven 10.3918 9.8425 98214 0.3520 0.46

Fibrobacter succinogenes 8.5833 8.6156 8.6647 0.0745 0.63

(P>0.05), (P<0.05); 3 2 3

Note: In the same column, values with the same letters mean no significantly(P>0.05), values without the same small letters superscripts
mean significantly (P<0.05); Values in line 2 and 3 mean logarithm of rumen microbe quantity in control group and treatment group.
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23 HBHRRMAEBRMERBNEES T EZNER -7,
E=3:upA )
' 4 ' (Anaerovibrio
lipolytica)
(Fibrobacter succinogenes)
(P>0.05) ' ’
(P<0.001),
5 mmol/L MA, 98.92%; ,
10 mmol/L MA, 99.44%, ’
10 mmol/L , ,
MA,
(P<0.05); , ,
54.54%, 5 mmol/L MA , '
37.62%); ,
3 Wit
, Mohammed 7| 10 mmol/L
, 11.36% ,
, pH )
, PH
, Garcia-Martinez!*®!
Newbold [ , (
, ) CH,4 )

x4 BHRAMEEHBRANLEKFHERBRNBEEAER. FREAREECARNENEN

Table 4 The effect of supplementation stearic acids and different level of malic acids on rumen Cliate protozoa,

Methanobacterium and other bacterium

Experiment treatment

il SA SA+MAS SA+MAL10 SEM P
Log(Quantities) Log(Quantities) Log(Quantities)

Ciliate protozoa 5.4722 5.1470 5.7000 0.4656 0.89
Methanobacterium formicicum 7.3174 7.4994 6.8153 0.6045 0.80
Ruminococcus flavefaciens 6.9626 6.5308 6.2120 0.5605 0.46
Ruminococcus albus 8.4867 8.4333 7.8211 0.4405 0.74

Anaerovibrio lipolytica 11.3746° 9.4049° 9.1217° 0.0624 <0.001
Butyrivibrio fibrisolven 10.8067 9.8683 9.9793 0.4452 0.73
Fibrobacter succinogenes 8.6231% 8.7605% 8.9655" 0.0745 0.03
(P>0.05), (P<0.05); 4 2 3

Note: In the same column, values with the same letters mean no significantly(P>0.05), values without the same small letters superscripts
mean significantly (P<0.05); Values in line 2 and 3 mean logarithm of rumen microbe quantity in control group and treatment group.
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