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Table 1. The composition of the starch-rich materials
(% dry matter)

Compesition Cassava Potato Corn Rice  Wheat
Dry matter 87.14 88.87 86.41 86.16 86.77
Crude protein 2.24 11.11 6.04 7.84 1194
Crude ash 3.31 288 157 488 244
Crude fiber 2.50 230 210 023 o011
Ether extract 0.65 051 0.73 0.00 0.93
Nitrogen free extract 78.44 72.07 75.97 73.21 71.35
Reducing sugar 2.75 477 137 137 3.10
Starch 73.02 63.62 71.35 69.99 65.51
Amylose 24.79 28.01 24.63 19.26 26.11
Amylopectin 48.23 35.61 46.71 49.73 39.41
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#2 REERFEFMERFREHRIBEFRABAEMENRD 96 h 89K L~
Table 2. The amount of end-products of anaerobic fungi with or without methanogens after 96 h fermentation on
corn core and cassava
Co-cultures Methane/(mmol/L)  Acetate/(mmol/L)  Formate/(mmol/L) Lactate/(mmol/L)  Ethanol/(mmol/L)
F1+corn core 12.85+0.80 42.88+0.67 <1.00 1.31+0.04 2.48+0.08
Fl+cassava 11.10+0.21 37.30+0.89 <1.00 26.44+0.22 14.49+0.06
N3+corn core 15.69+0.30 37.34+0.42 <1.00 0.79£0.08 3.50£0.13
N3+cassava 18.71+0.22 51.41+0.98 <1.00 1.59+0.03 5.11+0.19
F1"+corn core ND 16.95+0.52 28.21+0.24 0.98+0.06 10.39+0.09
F1" +cassave ND 24.64+0.93 27.90+0.09 1.83+0.03 9.02+0.10
N3" +corn core ND 18.94+0.93 27.94+0.44 0.91+0.00 6.26+0.03
N3” +cassave ND 28.06+0.42 30.12+0.27 1.82+0.01 7.27+0.04
ND: not detectable; Results are means+SD (n=3); ": pure fungal cultures.
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Figure 1.
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The amount of main end-products of F1 incubating on dlfferent amount of cassava.
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F 3. FlLABEAREIEMEKY 96 h TEL=Y =2
Table 3. The amount of main end-products of F1 on five different starch-rich materials after 96 h fermentation
Carbon source Total gas/mL  Methane/mL Lactate/(mmol/L) Acetate/(mmol/L) Lactate/acetate
Rice 248.3+2.4° 39.8+0.4° 36.44+2.35° 52.44+4.07% 0.70+0.07™
Cassava 217.748.0° 28.6+1.0° 32.30+4.01" 43.11+6.01° 0.77+0.20°
Corn 246.0+5.3° 39.5+0.8" 27.56+2.35° 58.67+2.67° 0.47+0.06™
Wheat 234.3+3.6° 37.2+0.6° 19.26+0.51° 61.78+2.04° 0.31+0.012
Potato 236.9+6.4° 41.5+1.1° 15.70+2.57% 57.78+0.77° 0.27+0.04°
Data were showed as mean+SD (n=3); Significant difference was declared at P<0.05.
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Figure 2. The correlation of the lactate yields by F1
and the percentage of amylopectin in the strarch-rich
materials.
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Table 4. The amount of main end-products of F1 on glucose, maltose and maltodextrin after 96 h fermentation

Substrate pH Methane/mL Lactate/(mmol/L) Acetate/(mmol/L)
Glucose 5.53+0.01° 46.18+1.15°% 2.3240.03° 53.68+0.65"
Maltose 5.46+0.01° 58.15+0.99" 4.87+0.23° 66.29+0.73°
Maltodextrin 5.04+0.01° 47.36+0.99% 28.00+0.95" 45.49+0.74%

Data were showed as mean+SD (n=3); Significant difference was declared at P< 0.05.
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Effect of methanogens on carbon metabolism of anaerobic fungi

Wei Jin, Junhua Liu, Yuanfei Li, Yanfen Cheng, Weiyun Zhu"

Jiangsu Province Key Laboratory of Gastrointestinal Nutrition and Animal Health, Laboratory of Gastrointestinal Microbiology,
Nanjing Agricultural University, Nanjing 210095, Jiangsu Province, China

Abstract: [Objective] To explore the effect of methanogens on the carbon metabolism of anaerobic fungi.
[Methods] End-metabolites of different carbon sources by two anaerobic fungi (Orpinomyces sp. and
Neocallimastix sp.) with or without co-culture methanogens (Methanobrevibacter sp.) were compared after 96 h in
vitro anaerobic batch fermentation. [Results] Co-culture F1 (Orpinomyces sp. +Methanobrevibacter sp.) greatly
enhanced the production of methane, acetate and lactate after corn core and cassava fermentation compared to pure
fungal culture F1* (Orpinomyces sp.). In particular, lactate production by F1 reached (26.44+0.22) mmol/L when
fermenting on cassava, 14 times more than those produced by F1*. On the contrast, co-culture N3 (Neocallimastix
sp. + Methanobrevibacter sp.) showed lower level of lactate production after corn core and cassava fermentation
compared to the pure fungal culture N3* (Neocallimastix sp.). In addition, lactate production varied greatly
depending on the substrate amount and types of carbon. Lactate production by F1 showed an overall positive correlation
with the amount of cassava, peaked (56.29+2.04) mmol/L when cassava amount was 2.0%. Besides, end-metabolites of
five starch-rich materials fermented by F1 varied. In particular, there was a highly positive correlation (R*=0.9554)
between lactate yields and the proportions of amylopectin of substrates. Further fermentation on pure sugars by F1 was
performed. Polysaccharide (maltodextrin) produced substantially greater amount of lactate than monosaccharide
(glucose) and disaccharide (maltose). [Conclusion] Co-culture of anaerobic fungi with methanogens shifted the fungal
carbon metabolism during fermentation, which depended on the carbon sources and fungal species.

Keywords: co-culture, anaerobic fungi, methanogens, carbons, metabolism
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