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Table 1 Effect of different substrates on fungal and bacterial

population density in co-cultures

Fungal population density Bacterial population density

Group
Oh 24h  48h Oh 24h 48h
A 45 15 0 1.5x10°  1.1x10° 2.5x10®
B 45 450 0 1.5x108  3.4x10°  6.1x10°
C 45 150 0 1.5x10° 6.5x10° 6.8x10°
D 45 15 0 1.5x10° 3.2x10° 3.1x10®
E 45 0 0 1.5x10° 1.3x10° 2.2x10}

Data of fungal population density from three-tube MPN table.
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Fig.1 DGGE profile of cellulolytic bacteria community in co-cultures at

different concentrate to crude substrates.
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7:3 pH P <0.05 D E
pH 6.0
2.3 pH Oh ~ 24h P <0.05
24h ~ 48h B > C
2 >D >A >E
2 pH mL
Table 2 Effect of different substrates of pH value and gas production by co-cultures
pH Value Gas production
Group
24h 48h Oh ~ 24h 24h ~ 48h
A 6.55+0.03* 6.50 +0.04* 64.44 +3.07° 25.23 +2.67°
B 6.28 +0.01" 6.28 +0.02" 93.22 +0.32¢ 33.22+2.67
C 6.09+0.01°¢ 6.16 £ 0.04° 124.05 = 1.42°¢ 32.28+0.71°
D 5.68+0.01¢ 5.66+0.03¢ 144.38 + 3.60 29.03+1.28
E 4.77+0.11° 4.65+0.04° 161.62 +1.19* 9.18 +0.92¢

ab ¢ d e values in the same row with different superscripts differ significantly P <0.05 .The same as follows.

2.4 VFA TVFA A C
3 48h
VFA A C
A C A C
24h A
TVFA &
3 VFA
Table 3 Effect of different substrates on total VFA concentration and profile in co-cultures
Time Group Total VFA  mmol/L Acetate % Propionate % Butyrate % Acetate/Propionate
A 14.85+1.54 90.18 +1.06" 5.15+0.55" 5.18+0.72" 19.56 +2.22"
B 13.00+ 1.93 86.26 +0.91° 7.97+0.71* 6.87 +0.39° 12.61+1.17°
24h C 12.60 +£0.94 87.45+1.07° 6.45+1.25% 6.92+0.73" 15.88 +2.99"
D 13.24+0.18 90.13 +1.36" 4.87 +0.99b° 5.49+0.61" 21.04+3.82"
E 12.57£0.99 92.23+0.19* 3.38+0.53¢ 3.62+0.30° 30.06 + 4.30°
A 16.11 £ 1.48° 82.71 £2.68" 12.69 +2.41" 6.84+0.98 8.10+1.73¢
B 16.44 £2.11° 82.38 £2.43" 13.26 +3.01" 6.74+0.35 7.78 £1.62°
48h C 17.24+1.72* 77.47 +0.32° 20.89 +5.30" 6.49+1.14 5.00+1.28°
D 14.31 £2.36% 87.11+1.34% 6.42+1.19° 7.31+0.53 15.93£2.91"
E 11.83+0.51" 89.11 +1.34 4.57 £0.46° 6.84+0.77 22.03+2.18"
2.5 P<0.05 a- A D
4 48h A C D P<0.05 E
4 P<0.05 4 BCD 1/4 ~/3 A
4 48h U/mL
Table 4 Enzyme activity of 48h fermentation by co-cultures
Group CMCase Xylanase a-amylase
A 0.085 + 0.003* 5.57+0.19* 2.93+£0.20°
B 0.074 £0.001" 3.81+0.02" 6.70 £ 0.47"
C 0.077 +0.003" 2.97+0.08° 7.94+0.01°
D 0.076 = 0.001" 2.48 +0.063¢ 8.36+0.73"
E 0.076 + 0.001" 2.18+0.15° 2.23+0.21°

One unit of CMCase or xylanase activity was defined as the amount of enzyme that produced 1pmol of glucose per minute per mL of supernatant. One unit of
a-amylase activity was defined as the amount of enzyme that produced reducing sugar equivalent to 1pmol of glucose per minute per mL of supernatant.
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blend of essential oil compounds and the type of diet on rumen

The dynamics of microorganism populations and fermentation characters of co-cultures
of rumen fungi and cellulolytic bacteria on different substrates

SUN Yun-zhang MAO Sheng-yong YAO Wen ZHU Wei-yun™

Laboratory of Gastrointestinal Microbiology College of Animal Science and Technology Nanjing Agricultural University Nanjing 210095 China

Abstract In vitro co-culture technique and DGGE were used to investigate the dynamics of microorganism populations and
fermentation characters of co-cultures of rumen fungi and cellulolytic bacteria at different substrates concentrate to crude ratio in
treatment A to E was all rice straw 3:7 5:5 7:3 and all corn respectively . The results showed that compared with Oh fungal
population density at 24h increased in treatment B and C but decreased in treatment A and D and no fungi was detected in
treatment E but cellulolytic bacteria population at 24h increased with the increasing of concentrate to crude ratio. At the end of 48h
fermentation no fungi were detected in all treatments cellulolytic bacteria population increased from treatment A to treatment C
but decreased from treatment D. DGGE results showed that samples collected in treatment A B and C had similar DGGE patterns
with about 11 dominant bands but dominant bands in treatment D and E decreased markedly compared to treatments A B and C.
With the increasing of concentrate to crude ratio pH value of the co-culture decreased dramatically P < 0.05 . During the
fermentation periods acetate was the major VFA in co-culture the acetate to propionate ratio decreased from treatment A to
treatment C but increased from treatment D. With the increasing of concentrate to crude ratio the total VFA at 48h increased from
treatment A to treatment C and then decreased. At the end of 48h fermentation CMCase activity and xylanase activity were highest
in treatment A. o-Amylase activity increased from treatment A to treatment D but treatment E was the lowest in all treatments.
Keywords Rumen fungi Cellulolytic bacteria Co-cultures Concentrate to crude ratio Fermentation Microorganism populations
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