BRI | | g e | BRSO A P | g2 SN | a4 T i LOOR | English

e

T R 1, O K8 AR A IR T BT KRS AT I 28R 0 R [ M TR 41,2013,29(20):192-198
AN TR] R FOLAL BN T e KA AT 95 I R0 1 5 Wi
Effect of steam explosion pretreatment on ensiling perfor mance of dry corn stover
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Abstract: Ensiling is an important crop straw feed processing method. It can not only effectively improve the nutritional value of crop straws, but also increase the storage tim
Currently the corn and silage corn cultivated areas are 3.35 107 and 2.083 < 106 hm2 in China. The corn stover (CS) annual production is about 260 million tons. However, dueto
reguirements of the moisture content and freshness, only the un-harvested or newly harvested CS can be used as ensiling. This limits the operation time of ensiling and the scope
CS. In order to expand the available range of CS and reduce the unnecessary use of additives, the advantages of three straw feed processing methods of silage, microbial silage ar
steam explosion were studied. On these bases, the feasibility of improving dry CS ensiling performance by steam-explosion pretreatment was tested in thiswork.First, the dry CSv
cut into 3-5 cm, adjusted the moisture content to 50% (w/w) and pretreated under different intensities (0.8-1.4 MPa, 5min) ina5 L steam explosion reactor. The steam-exploded CS
water-washed to remove the soluble fraction. Then the structural components of cellulose, hemicellulose and Klason lignin in the solid residual and the soluble sugar, acetic acid
furfural in the water-washed liquor were determined according to the two-step quantitative hydrolysis method recommended by National Renewable Energy Laboratory (NREL). E
on these data, the material recovery ratio was calculated to evaluate the efficiency of steam explosion pretreatment.Then, the pretreated and un-pretreated CS samples were used i
ensiling experiments. In addition to water, any microbial inoculants and enzyme was not used. The samples including control samples were added tap water according to the real
moisture content and adjusted the final moisture content to 70% (w/w). Each 5 kg sample was loaded in a sealed plastic bag and ensilaged in 15-25°C. Throughout the experiment,
silage feed pH value, organic acids and volatile basic nitrogen (VBN)/total nitrogen were determined from the periodic sampling (5, 15, 30 and 60 d). After six months ensiling, the
silages were scored according to the Silage Quality Assessment Criteriaissued by the Chinese Ministry of Agriculture. The results showed that the steam explosion pretreatment |
degrade the hemicellulose in CS and increase the oligosaccharides and monosaccharides content in CS. According to the pretreatment intensity, the soluble sugars content in the
increased from 17.51% to 19.58%-25.77%. At the same time, the pH value of raw materials decreased from 7.09 to 6.14-4.26. The saccharide produced during the pretreatment playe
positive role to lactic acid bacteria growth in the ensiling. The silage pH value, the proportion of VBN/total nitrogen decreased significantly, and the feed quality wasimproved. T
pretreated CS from the optimum conditions (1.0 MPaand 5 min) increased itsfinal score from 50 (normal) to 83 (excellent). The results also showed that higher pretreatment intens
could not only increase the soluble sugar content, but also the furfural content in the pretreated CS. When the pretreated steam pressure was higher than 1.0 MPa, the furfural
production increased significantly. Furfural made the pretreated CS smelled pungent, also affected the microorganisms growth. So, for the final quality of silage, the suitable stean
explosion pretreatment intensity choice was very important.Low intensity steam explosion pretreatment made the dry CS obtaining a good ensiling performance, and which expan
the ensiling substrates range.
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