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Effects of Different Functional Oligosaccharide Combinations
on Diversity of Rumen Solid Bacteria in Jinjiang Cattle

MIN Li QU Mingwen GE Ting+ting ZHONG Zhi-yong LIU Li-heng

( Key Laboratory of Animal Nutrition and Feed Science of Universities and Colleges in Jiangxi Province

JXAU Nanchang 330045 China)

Abstract: This experiment was conducted to study the effects of different functional oligosaccharide com-
binations on the band numbers of DGGE-DNA fingerprints of rumen solid bacteria in Jinjiang cattle. Three
healthy Jinjiang cattle with permanent rumen cannula and weight of ( 300 +20) kg were selected. By self-con—
trasted method the test was divided into three periods the first period: the control period basal diet was fed
without any addtional oligosaccharides the second period the basal diet added with GT1 of functional oligo—
saccharide combination was fed the third period the basal diet added with GT2 of functional oligosaccharide
combination was fed the experiment lasted 14 days for each period. The band number of PCR-DGGE finger—
prints and similarity of rumen solid bacteria in Jinjiang cattle were analyzed. The results showed that compared
with the control period the effects of functional oligosaccharide combinations of GT1 GT2 on the band num-
bers of DGGE-DNA fingerprints of rumen solid bacteria in Jinjiang cattle were not obvious. The similarity de—
gree of the three trial cattle was higher in the three periods. The effects of different functional oligosaccharide

combinations on diversity of rumen liquid bacteria in Jinjiang cattle remain to be determined.
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Tab.1 Composed of functional oligosaccharide combinations
Combination /% MOS /% FOS /% SBOS
GT1 0.8 1.0 0.8
GT2 0.8 1.2 1.0
Addition amount of oligosaccharides in tablel used to determine base on dry matter of feed.
0 3 | B
o 2 :GTM +0.8% +1.0%
+0.8% o 48 g+ 60 g + 48 ¢ 1.2 kg
o 3 :GT2 +0.8% +1.20% +1.0%
48 g + 72 g+ 60 g 0
14 d 14 d o 08:00 20:00 o
14 d.
- - 2:8,
Al AY Al Al Al AY Y ( A\ D3 AY E Y )
( CuSO,.FeSO,+ZnSO,MnSO, ~NaSeO, . KI. CoCl,) o
2, 08:00 20:00 2 1.2 kg
4.8 kg o
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; Tag DNA PCR Takara DGGE
Bio — Rad i PCR  ( Bio-Rad) ; DGGE Bio-Rad Dcode Universal Detection System( Bio-Rad)
2 ( )
Tab.2 Composition and nutrient levels of the basal diet( air dry basis)
%
Ingredient Percentage Nutrient levels Content
Straw 80.0 /% DM 90. 15
Corn 10.2 /(M] * kg™') NE 3.13
Wheat bran 1.4 /% CP 7.67
Soybean meal 3.6 Ca/% 0.64
Cottonseed 3.4 P/% 0.31
CaHPO, 0.1
Limestone 0.3
NaCl 0.5
Premix 0.5
kg : A 500 kIU; D, 80 kIU; E 2 000 IU; 80g 2g 10g 8g 6g 0.02

g 0.1g 0.02¢g.
Containing of per kg of premixe: VA 500 kIU; VD 80 kIU; VE 2 000 IU; nicotinic acid 80 g; Cu?2 g; Fe 10 g; Mg 8 g
Ze 6 g Se0.02 g; 10.1 g; Co0.02 g.

1.4
(14 d) 08: 00 12: 00 100 g o
300 mL 5 mino 1h 4
800 r/min 5 min 1.5 mL EP 14 000 r/min 10 min
-20 C o
1.5 DNA .
DNA : DNA DNA -20 C o
DNA 5L DNA 1 pL 6 x Loading Buffer
5 wL 2 000 bp DNA Marker o
100 V 40 ~50 mino UVI
DNA - PCR ; Wang " 16SrRNA V6 V8
PCR o

(U968 - GC - {): 5 - CGCCCGGGGCGCGLLCCGGGCGGGGCGGGGGCACGGGGGG A
ACGCGAAGAACCTTAC -3
(L1401r) : 5 - CGGTGTGTACAAGACCC -3’ |

PCR 194 °C 5 min; 94 C 30 s; 57 C 30 s; 68 °C 40 s 30
68 °C 7 min PCR -20 C .
PCR (25 ul): DNA 1 pL 10 x PCR buffer 2.5 L 25 mmol /L MgCL,1.5 pl
(50 pmol/pL) 0.5 uL (50 pmol/pL) 0.5 L dNTP1 pL Tag DNA (5 U/ul) 0.5 pL
ddH,0 17.5 pL 25 ul.
1.6 ( DGGE)
DGGE Van Orsouw B, 40% ~60% . DGGE Dcode

DGGE ( Bio-Rad) 1 x TAE 60 C 200 V 10 min
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100 V 12 ho Quantity One( Bio—
Rad) 4.6.2 o
( sorenson spairwise similarity coefficient Cs)
1 Cs =2j/( Nx+ Ny) Nx «x Ny y i
o Cs o

2
2.1 DNA

DNA DNA 1o

2000 bp

1000 bp
750 bp
500 bp

250 bp
100 bp

1T A n B T A n B
m c VA GT1 m c VA GT1
V B GT1 M cC GT1 V B GT1 VI ¢ GT1
i A GT2 il B GT2 VI A GT2 il B GT2
X C GT2 X cC GT2
Left to right : [ is cattle A of control Period Left to right : | is cattle A of control Period
[lis cattle B of control Period 1II is cattle C of control [lis cattle B of control Period 1l is cattle C of control
Period; IV is cattle A of GT1 Period Period; IV is cattle A of GT1 Period
Vis cattle B of GT1 Period VI is cattle C of GT1 Period; Vis cattle B of GT1 Period VI is cattle C of GT1 Period;
VI is cattle A of GT2 Period VII is cattle B of GT2 Period VI is cattle A of GT2 Period VI is cattle B of GT2 Period
IX is cattle C of GT2 Period. IX is cattle C of GT2 Period.
1 DNA 2 DNA PCR
Fig.1 DNA fingerprints of rumen solid bacteria Fig.2 PCR — DNA fingerprints of rumen solid bacteria
1 DNA
DNA o DNA o
2.2 DNA PCR
2 PCR DNA PCR
( 500 bp) o
DNA PCR PCR DGGE o
3 DDGE

Tab.3 Effects of add functional oligosaccharides on band numbers of DGGE — DNA fingerprints of rumen solid

bacteria in Jinjiang cattle

GTI GT2
Ttreated cattle Period of control Period of adding GTI Period of adding GT2
A Cattle 23 22 21
B Cattle 23 20 22

C  Cattle 22 23 22
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GT1 GT2
DNA o i
2.4 m c
DGGE GT1
4 A\B.C3 W ¢ GT1 VI A Gr2 VI B
:91.3% 88.9% GT2 X c GT2
80.0% » GT1 A.B.C3 Left to right : 1 is cattle A of control Period 1[I is cattle B of
*90.4% 88.8% 93.0% . control Period Il is cattle C of control Period; IV is cattle A of GT1
CT2 A.B.C 3 Period Vis cattle B of GT1 Period VI is cattle C of GT1 Period; VI
-93.0% 88.8% S88. 8% . is cattle A of GT2 Period VIl is cattle B of GT2 Period IX is cattle C
80% ~90% . of GT2 Period.

4

3

DGGE

Fig.3 DGGE - DNA fingerprints of rumen solid bacteria

Tab.4 Similarity Analysis of DGGE — DNA fingerprints of rumen solid bacteria of Jinjiang cattle between

different treatment period

Period of control GT1  GTI Period GT2  Period of adding GT2
Treatment Cattle B Cattle Cattle A Catle B Cattle C Cattle A Catle Cattle C  Cattle
A Cattle - 91.3 88.9 84.4 83.7 86.9 86.3 88.8 88.8
Period of B Cattle - - 80.0 88.8 88.3 82.36 86.3 88.8 88.8
control C  Cattle - - - 90.9 90.4 93.3 93.0 86.3 81.8
GT1 A Cattle - - - - 90.4 88.8 88.3 90.9 86.3
GTI Period B Cattle - - - - - 93.0 92.6 90.4 85.7
C  Cattle - - - - - - 90.9 84.4 80.0
GT2 A Cattle - - - - - - - 93.0 88.3
Period of B Cattle - - - - - - - - 93.0
adding GT2 C  Cattle - - - - - - - - -
Al
Al Al
o
o
16SrRNA
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168
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o 16SrDNA 341f/
534r( V3 ) 341£/926r( V3 -V5 )  968{/1401r( V6 —V8 )., V3 200 bp
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