
         首页        期刊介绍        编 委 会        编 辑 部        投稿须知        期刊订阅        广告服务        联系我们       留言

动物营养学报  2013, Vol. 25  Issue (9) :2012-2020    DOI: 10.3969/j.issn.1006-267x.2013.09.013 

反刍动物营养 Ruminant Nutrition 最新目录 | 下期目录 | 过刊浏览 | 高级检索
<< Previous Articles | Next Articles
>>

不同NFC/NDF饲粮和硫胺素对奶牛瘤胃代谢的影响
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摘要 本试验旨在研究不同非纤维性碳水化合物和中性洗涤纤维比(NFC/NDF)饲粮和硫胺素对荷斯坦奶牛瘤胃代谢的影响。选用3头健

康状况良好且安装永久性瘤胃瘘管的荷斯坦奶牛,采用3×3完全拉丁方试验设计。试验分3期进行,每期23 d,每期中预试期20 d,正试期3 
d;3个试验组分别饲喂NFC/NDF为1.41(精粗比5:5)、NFC/NDF为2.01(精粗比7:3)、NFC/NDF为2.01(精粗比7:3)+180 mg/kg硫
胺素的试验饲粮。结果表明:提高饲粮NFC/NDF,瘤胃液pH显著降低(P<0.05),氨态氮(NH3-N)浓度显著或极显著上升(P<0.05或

P<0.01),乳酸浓度显著或极显著升高(P<0.05或P<0.01),乙酸比例(P<0.05)、乙酸/丙酸(P<0.05或P<0.01)显著或极显著降低,丙
酸、丁酸比例显著或极显著上升(P<0.05或P<0.01)。高NFC/NDF饲粮添加硫胺素后,瘤胃液pH有升高趋势,差异不显著

(P>0.05),NH3-N浓度显著降低(P<0.05),乳酸浓度显著或极显著降低(P<0.05或P<0.01),乙酸比例和乙酸/丙酸显著或极显著降低

(P<0.05或P<0.01),丙酸比例显著或极显著升高(P<0.05或P<0.01)。由此可见,饲粮NFC/NDF的增加能够诱导瘘管奶牛产生亚急性瘤

胃酸中毒,添加180 mg/kg硫胺素能够缓解这一现象。
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Abstract： This experiment was conducted to study the effects of different dietary non-fiber carbohydrates to 

neutral detergent fiber ratios (NFC/NDF) and thiamine on rumen metabolism in Holstein dairy cows. Three healthy 
Holstein dairy cows equipped with rumen fistulous were used in a 3?3 Latin square design experiment. The 
experiment was carried out for 3 periods with 23 days (20-day pre-trial period and 3-day trial period) per period. 
The cows were fed three different diets, which were NFC/NDF=1.41 (concentrate to forage 5:5), NFC/NDF=2.01 
(concentrate to forage 7:3) and NFC/NDF=2.01 (concentrate to forage 7:3)+180 mg/kg thiamine, respectively. The 
results showed as follows: with the increase of dietary NFC/NDF, rumen fluid pH was significantly decreased 
(P<0.05), the NH3-N concentration of rumen fluid was significantly increased (P<0.05 or P<0.01), and the lactic acid 

concentration of rumen fluid was also significantly increased (P<0.05 or P<0.01), while the acetic acid proportion 
(P<0.05) and acetic acid/propionic acid (P<0.05 or P<0.01) of rumen fluid were significantly decreased, and the 
proportions of propionic acid proportion and butyric acid of rumen fluid were significantly increased (P<0.05 or 
P<0.01). The dietary supplementation of thiamine tended to increase rumen fluid pH (P>0.05), while rumen fluid 
NH3-N concentration was significantly decreased (P<0.05), lactic acid concentration was decreased significantly 

(P<0.05 or P<0.01), and acetic acid proportion and acetic acid/propionic acid of rumen fluid were significantly 
decreased (P<0.05), while propionic acid proportion was significantly increased (P<0.05 or P<0.01). These results 
indicate that the increase of dietary NFC/NDF can induce subactue ruminal acidosis, and the alterative dietary 
supplementation of thiamine at 180 mg/kg can release the rumen acidosis. 

Keywords： NFC/NDF,   thiamin,   subactue ruminal acidosis,   rumen fermentation     

收稿日期: 2012-03-12; 

基金资助:

国家自然科学基金项目(31072051) 



  

通讯作者 王洪荣,教授,博士生导师,E-mail:hongrongwang@sina.com    

引用本文:   

蔡晶晶, 王洪荣, 付聪等 . 不同NFC/NDF饲粮和硫胺素对奶牛瘤胃代谢的影响[J]. 动物营养学报, 2013,V25(9): 2012-2020 

CAI Jingjing, WANG Hongrong, FU Cong etc . Effects of Different Dietary NFC/NDF and Thiamine on Rumen Metabolism in Dairy Cows[J]. Chinese 
Journal of Animal Nutrition, 2013,V25(9): 2012-2020. 
链接本文:  

http://118.145.16.228/Jweb_dwyy/CN/10.3969/j.issn.1006-267x.2013.09.013      或     http://118.145.16.228/Jweb_dwyy/CN/Y2013/V25/I9/2012

[1] MILLER B L,MEISKE J C,GOODRICH R D.Effects of grain source and concentrate level on B-vitamin production and absorption in steers

[J].Journal of Animal Science,1986,62(2):473-483. 

[2] 陈渊,朱家增,邓立新,等.牛瘤胃酸中毒发病机制与防治的研究进展[J].中国畜牧兽医,2011,38(6):132-135. 

[3] 张红伟.硫胺素(VB1)对瘤胃内营养物质消化代谢的影响[D].硕士学位论文.扬州:扬州大学,2010. 

[4] 董淑红.硫胺素对山羊瘤胃代谢的影响及其与亚急性瘤胃酸中毒关系的研究[D].硕士学位论文.扬州:扬州大学,2011:50-51. 

[5] 郝志敏,王洪荣,潘晓花,等.高精料日粮下硫胺素对体外培养荷斯坦牛瘤胃微生物消化代谢的影响[J].中国奶牛,2011(18):8-12. 

[6] 冯宗慈,高民.通过比色测定瘤胃液氨氮含量方法的改进[J].内蒙古畜牧科学,1993(4):40-41. 

[7] 张龙翔,张婷方,李令媛.生化实验方法和技术[M].2版.北京:高等教育出版社,1997:422-428. 

[8] 熊本海,卢德勋,高俊.绵羊瘤胃VFA吸收效率及模型参数的研究[J].动物营养学报,1999,11:248-255. 

[9] 孙海州,卢德勋,赵秀英,等.在饲喂基础日粮条件下绵羊消化道内不同部位的淀粉消化和利用规律[J].内蒙古畜牧科学,2000,21(1):6-10. 

[10] 谭支良,卢德勋,胡明,等.绵羊日粮中不同碳水化合物比例对瘤胃内环境参数的影响[J].动物营养学报,2000,12(1):42-47. 

[11] 赵国琦,贾亚红,陈小莲,等.不同NDF/NFE比的日粮对山羊瘤胃发酵参数影响的研究[J].中国畜牧杂志,2006,42(13):29-33. 

[12] NOCEK J E,ALLMAN J G,KAUTZ W P.Evaluation of an indwelling ruminal probe methodology and effect of grain level on diurnal pH variation in 

dairy cattle[J].Journal of Dairy Science,2002,85(2):422-428.  

[13] YANG W Z,BEAUCHEMIN K A.Effects of physically effective fiber on chewing activity and ruminal pH of dairy cows fed diets based on barley 

silage[J].Journal of Dairy Science,2006,89(1):217-228.  

[14] PENNER G B,BEAUCHEMIN K A,MUTSVANGW T.Severity of ruminal acidosis in primiparous Holstein cows during the periparturient period

[J].Journal of Dairy Science,2007,90(1):365-375.  

[15] HRISTOV A N,ROPP J K,HUNT C W.Effect of barley and its amylopectin content on ruminal fermentation and bacterial utilization of ammonia

in vitro[J].Animal Feed Science and Technology,2002,99(1/2/3/4):25-36.  

[16] 段得贤,贺信恒,曹光荣.奶山羊过食谷物中毒的研究[J].西北农林科技大学学报:自然科学版,1981(3):21-33. 

[17] KEUNEN J E,PLAIZIER J C,KYRIAZAKI L,et al.Effects of a subacute ruminal acidosis model on the diet selection of dairy cows[J].Journal of Dairy 

Science,2002,85(12):3304-3313.  

[18] BEAUCHEMIN K A,YANG W Z,RODE L M.Effects of particle size of alfalfa-based dairy cow diets on chewing activity,ruminal fermentation,and 

milk production[J].Journal of Dairy Science,2003,86(2):630-643.  

[19] PLAIZIER J C,MARTIN A,DUFFIELD T R,et al.Monitoring acidosis in the transition cow[J].Journal of Dairy Science,1995,73:2141-2145. 

[20] 胡红莲.奶山羊亚急性瘤胃酸中毒营养生理机制的研究[D].博士学位论文.呼和浩特:内蒙古农业大学,2008:37-38. 

[21] 王吉峰,王加启,李树聪,等.不同日粮对奶牛瘤胃发酵模式及泌乳性能的影响[J].畜牧兽医学报,2005,36(6):569-573. 

[22] GHORBANI G R,MORGAVI D P,BEAUCHEMIN K A,et al.Effects of bacterial direct-fed microbials on ruminal fermentation,blood variables,and the 

microbial populations of feedlot cattle[J].Journal of Animal Science,2002,80(7):1977-1985. 

[23] WRIGHT T M.奶牛亚急性瘤胃酸中毒(SARA)[J].张树金译.中国动物保健,2004(8):23-24. 

[1]
张贵花, 王聪, 刘强, 白元生, 师周戈, 刘晓妮, 高书文.纤维分解酶处理玉米秸秆对肉牛瘤胃发酵和养分消化代谢的影响[J]. 动物营养学报, 2013,25(9): 

2091-2100

[2] 鞠九洲, 郭艳丽, 何玉鹏, 秦士贞, 郑琛.应用Rusitec系统研究壳聚糖对体外瘤胃发酵特性的影响[J]. 动物营养学报, 2013,25(8): 1851-1859


