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小麦籽粒中结合态脱氧雪腐镰刀菌烯醇毒素产生规律研究

崔莉, 刘阳, 邢福国

中国农业科学院农产品加工研究所/农业部农产品加工重点实验室, 北京100193

摘要： 为了研究小麦籽粒中结合态脱氧雪腐镰刀菌烯醇(DON)毒素产生规律,以小麦籽粒为原料,采用人工接种禾

谷镰刀菌Fg18.7产毒,三氟甲烷磺酸水解后ELISA检测结合态DON。结果表明:15℃、20℃时游离态DON含量均随

着培养时间的延长逐渐增加,25℃时游离态DON含量先增加后减少;不同温度下结合态DON含量均随着培养时间的

延长逐渐增加,15℃时40天后达到最高含量为129.20ng ·g
-1

。认为禾谷镰刀菌在小麦籽粒中先产生游离态DON,
之后游离态DON会与籽粒中某些成分结合产生不可溶的结合态DON。
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PRODUCTION OF BOUND DEOXYNIVALENOL BY FUSARIUM GRAMINEARUM IN WHEAT 
GRAIN

CUI Li, LIU Yang, XING Fu-guo 

Institute of Agro-products Processing Science & Technology, Chinese Academy of Agricultural 
Sciences/Key Laboratory of Agro-products processing comprehensive laboratory, Ministry of Agriculture, 
Beijing 100193, China 

Abstract: In this paper, bound Deoxynivalenol (DON) production by Fusarium graminearum in wheat 
grain was evaluated. After being hydrolyzed by trifluoromethanesulfonic acid (TFMSA), bound DON 
production in wheat grains, which were inoculated artificially with F. graminearum 18.7, was determined 
by ELISA. The results showed that the content of free DON increased gradually with time at 15℃ and 
20℃, but it increased maximum and then decreased at 25℃. However, the content of bound DON 

increased gradually with time at all culture temperatures. And the highest bound DON content was 

129.20 ng·g-1  at 15℃ after 40 days. So it can be considered that F. graminearum 18.7 initially 
produced free DON which then was conjugated with compositions in wheat grain to form insoluble bound 
DON.

Keywords: wheat   Fusarium graminearum   bound DON   

收稿日期 2012-03-30 修回日期 2012-05-14 网络版发布日期  

DOI: 

基金项目: 

国家自然科学基金(30871750) 

通讯作者: 刘阳(1965-),男,辽宁本溪人,研究员,研究方向为粮油真菌毒素的控制与脱毒技术。Tel:010-

62815874;E-mail:liuyangg@hotmail.com

作者简介: 

作者Email: liuyangg@hotmail.com 

参考文献：

[1] JECFA, Deoxynivalenol, WHO Food Additives Series 47, 2001.
[2] 王文龙,刘 阳,李少英, 云月英. 脱氧雪腐镰刀菌烯醇与人类健康[J]. 食品研究与开发, 2008,29 (6):153-157 

[3] Li F Q, Luo X Y, Takumi Y. Mycotoxins (trichothececes,zearalenone and fumonisins) in cereals 
associated with human red-mold intoxications stored since 1989 and 1991 in China[J].Natural 
Toxins,1999,7:93-97
[4] Berthiller F, Schuhmacher R, Adam G, Krska R. Formation, determination and significance of masked 
and other conjugated mycotoxins[J]. Analytical and Bioanalytical Chemistry, 2009, 395 (5): 1243
[5] Liu Y, Walker F, Hoeglinger B, Buchenauer H. Solvolysis procedures for the determination of bound 
residues of the mycotoxin deoxynivalenol in Fusarium species infected grain of two winter wheat 
cultivates and pre-infected with Barley yellow dwarf virus[J]. Journal of Agricultural and Food Chemistry, 



2005, 53: 6864-6869
[6] Zhou B, Li Y, Gillespie J. Doehlert Matrix Design for Optimization of the Determination of Bound 
Deoxynivalenol in Barley Grain with Trifluoroacetic Acid (TFA) [J]. Journal of Agricultural and Food 
Chemistry, 2007, 55, 10141-10149
[7] Zhou B, He G Q, Schwarz P B. Occurrence of bound deoxynivalenol in fusarium head blight-infected 
barley (Hordeum vulgare L.) and malt as determined by solvolysis with trifluoroacetic acid[J]. Journal of 
Food Protection, 2008, 71(6): 1266-1269
[8] Tran S T, Smith T K.Determination of optimal conditions for hydrolysis of conjugated deoxynivalenol 
in corn and wheat with trifluoromethanesulfonic acid[J].Animal Feed Science and Technology, 2011, 
63:84-92
[9] GB-T 21305-2007 谷物及谷物制品水分的测定 

[10] Berthiller F, Sulyok M, Krska R, Schuhmacher R. Chromatographic methods for the simultaneous 
determination of mycotoxins and their conjugates in cereals[J]. International Journal of Food 
Microbiology, 2007, 119:33-37
[11] Greenhalgh R, Neish G A, Miller J D. Deoxynivalenol, Acetyl Deoxynivalenol, and Zearalenone 
Formation by Canadian Isolates of Fusarium graminearum on Solid Substrates[J]. Applied and 
environmental microbiology, 1983,46(3):625-629
[12] Maria L. Ramirez a,b, Sofia Chulze b, Naresh Magan.Temperature and water activity effects on 
growth and temporal deoxynivalenol production by two Argentinean strains of Fusarium graminearum on 
irradiated wheat grain[J]. International Journal of Food Microbiology, 2006,106: 291-296
[13] Lorens A, Mateo R, Hinojo M J, Valle-Algarra F M, Jimenez M. Influence of environmental factors on 
biosynthesis of type B trichothecenes by isolates of Fusarium spp. from Spanish crops[J]. International 
Journal of Food Microbiology, 2004, 94: 43-54
[14] Hope R J, Aldred D, Magan N. Comparison of environmental profiles for growth and deoxynivalenol 
production by Fusarium culmorum and F. graminearum on wheat grain[J]. Letters in Applied 
Microbiology, 2005, 40: 295-300
[15] Martins M L, Martins H M. Effect of water activity, temperature and incubation time on the 
simultaneous production of deoxynivalenol and zearalenone in corn (Zea mays) by Fusarium 
graminearum [J]. Food Chemistry,2002,79, 315-318
[16] Miller J D, Young J C, Trenholm H L. Fusarium Toxins in Field Corn I: Parameters Associated with 
Fungal Growth and Production of Deoxynivalenol and Other Mycotoxins [J]. Canadian Journal of Botany, 
1983, 61, 3080-3087
[17] Berthiller F, Dallasta C, Schuhmacher R. Masked Mycotoxins: determination of a deoxynivalenol 
glucoside in artificially and naturally contaminated wheat by liquid chromatography-tandem mass 
spectrometry [J]. Journal of Agricultural and Food Chemistry, 2005, 53 (9): 3421-3425
[18] Kostelanska M, Hajslova J, Zachariasova M. Occurrence of deoxynivalenol and its major conjugate, 
deoxynivalenol-3-glucoside, in beer and some brewing intermediates[J]. Journal of Agricultural and Food 
Chemistry, 2009, 57: 3187-3194
[19] Galaverna G, Dallasta C, Mangi M. Masked Mycotoxins: an emerging issue for food safety [J]. 
Czech Journal of Food Sciences. 2009, 27(S):89-92

本刊中的类似文章

1． 朱彩霞, 古佳玉, 郭会君, 赵林姝, 赵世荣, 邵群, 刘录祥.小麦TaKu70和TaKu80基因的克隆和分析[J]. 核农学

报, 2009,23(6): 917-922
2． 孙岩, 张宏纪, 王广金, 刘东军, 杨淑萍, 郭怡璠, 孙光祖.转优质HMW-GS基因春小麦品系品质特性与农艺性状

的研究[J]. 核农学报, 2009,23(6): 923-927
3． 郭艳萍, 张改生, 程海刚, 朱展望, 张龙雨, 牛娜, 马守才, 李红霞.小麦粘类CMS育性恢复基因的SSR分子标记

与定位[J]. 核农学报, 2009,23(5): 729-736
4．别同德, 冯祎高, 徐川梅, 陈佩度.小麦-鹅观草易位系T7A/1Rk#1的选育与鉴定[J]. 核农学报, 2009,23(5): 

737-742
5． 李鹏, 孙明柱, 张峰, 张凤云, 李新华.小麦高分子量谷蛋白亚基突变体的筛选与鉴定[J]. 核农学报, 2009,23

(6): 935-938
6． 孙黛珍, 杨海峰, 王曙光, 曹亚萍, 杨武德.山西小麦品种资源醇溶蛋白组成的遗传变异[J]. 核农学报, 2009,23

(6): 939-946
7．王广金,闫文义,孙岩,黄景华,刁艳玲,邓双丽,孙光祖.春小麦航天育种效果的研究[J]. 核农学报, 2004,18(04): 

257-260

8．杨景成,于元杰,齐延芳.外源DNA导入小麦后雄性不育变异的初步研究[J]. 核农学报, 2004,18(01): 6-10

9．张建伟,杨保安,吕丽萍.豫麦57的辐照改良[J]. 核农学报, 2003,17(06): 427-429

10．李世娟,诸叶平,孙开梦,鄂越.冬小麦节水灌溉制度下不同施氮量的氮素平衡[J]. 核农学报, 2003,17(06): 472-

475+480

11．寇长林,徐建生,王恒宇.砂质潮土冬小麦对氮肥的利用与氮素平衡[J]. 核农学报, 2003,17(06): 476-480

12．尚兴甲,王梅芳,张兰稳,孔繁华,王淑杰,陈建中.冬小麦不同时期追施尿素的效果[J]. 核农学报, 2003,17(06): 

485-487
13．王志芬,范仲学,张凤云,王未名,陈建爱,闫树林,周舫.鸡粪对高产冬小麦根系活力和光合性能的影响[J]. 核农学



报, 2003,17(05): 379-382

14．金阳,葛才林,杨小勇,王译港,罗时石.氯苯对小麦抗氧化酶活性的影响[J]. 核农学报, 2003,17(04): 296-300

15．张建伟,杨保安,王柏楠,范家林,郝爱民.豫同96M120小麦新品系的选育研究[J]. 核农学报, 2003,17(03): 229-

230+228

Copyright by 核农学报


