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Protocols for detection of alkaloid toxins in endophyte-infected perennial ryegrass plants

Analysis of lolitrem B content
Lolitrem B content was analysed through a modification of the methods described by Gallagher et al. (1985) and Ball et al. (1995). Each sample of 200 mg freeze-dried and milled plant material was weighed into a 7 ml glass vial sealed with a foil lid. The sample was extracted in 4 ml dichloromethane by sonication for 5 minutes. Vials were then centrifuged at 1000 rpm for 10 mins.  A 2.5 ml volume of extraction solvents were withdrawn into Sep-pak silica cartridges (Waters, USA) which were used for the sample purification. After passage of the sample through the cartridge, 0.7 ml of methanol/ methylene chloride (1:4 v/v) was gradually drawn through the cartridge to clean waste without collection. The same 3 ml methanol/ methylene chloride (1:4 v/v) solution was slowly drawn through the cartridge and collected into a test tube. Following elution, 3 ml of methylene chloride was added into the sample vessel and mixed to dilute the extract. An isocratic elution of dichloromethane/acetonitrile (85:15 v/v) at a flow rate of 2.0 ml/min permitted elution of the lolitrem isomers in less than 5 min from an HPLC column (150 mm × 4.6 mm, 5 μm bare silica particles). Lolitrem B can be selectively detected through exhibiting a fluorescence at 440nm (Grancher et al., 2004). The fluorometric detector (Waters 470, USA) was set with an excitation wavelength of 265 nm, and an emission wavelength of 440 nm (Ball et al., 1995). A volume of 200 µl aliquots of each sample were injected into the HPLC platform for analysis and lolitrem B levels were quantified by peak area using an external standard calibration. The external standard was purified lolitrem B supplied by Feedtest, Hamilton, Victoria and the seed extraction sample was used as a reference sample. The amount was expressed as ppm (μg lolitrem B/g dry weight of grass). 
[bookmark: _Toc309040363][bookmark: _Toc309040458][bookmark: _Toc309804789][bookmark: _Toc309926237]Analysis of peramine content 
Peramine was detected using a modification of the methods described by Barker et al. (1993) and Ball et al. (1995). Each sample of 100 mg of freeze-dried milled plant material was weighed into 10 ml glass plastic tubes with screw caps and extracted with 4 ml 30% (v/v) isopropanol. Samples were vortexed and heated to 90ºC for 30 mins (shaking after 15 mins). The tubes were centrifuged at 1000 rpm for 10 mins, and samples were cleaned using Varian Bond Elute CBA cartridges (1 cc). The cartridges were conditioned with 500 µl solution (40% methanol: 5% ammonia: 55% H2O), followed by 1 ml 40% (v/v) methanol. A volume of 1 ml sample extraction was then slowly drawn through the cartridge, followed by 1 ml of methanol at a more rapid rate. Finally, the cartridge was eluted into vials with 1 ml solution (40% methanol: 5% formic acid: 55% H2O). A volume of 100 µl aliquots of each sample were injected into the HPLC platform for sample testing. An isocratic mobile phase was made up from a buffer solution containing guanidinium carbonate and formic acid. The stock solutions were 18 g guanidinium carborate and 20 ml formic acid dissolved in distilled water to a final volume of 1 L. A volume of 75 ml stock buffer was diluted to 1 L with distilled water to produce mobile phase A, while methanol provided mobile phase B. Mobile phases A and B were in a ratio of 75:25. The isocratic elution was at a flow rate of 1.5 ml/min, which allowed the peramine to elute from an HPLC column (150 mm × 4.6 mm 5 μm bare silica particles) in less than 8 min followed by UV detection at 280 nm (Barker et al., 1993; Ball et al., 1995). Peramine was quantified by peak area using an external standard calibration. The external standard was purified peramine which was supplied by Feedtest, Hamilton, Victoria. The amount was expressed as ppm (μg peramine/g dry weight of grass. 
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Ergot alkaloids were analysed by a modification of the methods described by Panaccione et al. (2003) and Spiering et al. (2002). Each sample of 200 mg of freeze-dried milled plant material was weighed into a 10 ml plastic tube with a screw cap. A volume of 4 ml of 20% (v/v) acetic acid was added to the tube, which was capped, sonicated for 5 mins and then agitated for 2 mins. The tube was then centrifuged at 1,700 rpm for 5 min, and 2 ml of the organic extract was subjected to solid phase extraction through a cartridge (Waters, MCX 60 mg 3 cc). The cartridges were conditioned with 2 ml methanol on vacuum before the organic extract was added. The 2 ml of extracted sample was drawn slowly through the cartridge after conditioning, followed by 2 ml of water. The cartridges were eluted with 1 ml 95% (v/v) methanol and 5% (v/v) ammonia solution. A volume of 60 ml of the eluent was injected into the HPLC platform for sample testing. An isocratic elution of ammonia solution / methanol (25/75 (v/v)) at a flow rate of 1.0 ml/min within HPLC column (150 mm × 4.6 mm 5 μm bare Carbon particles) was selected. The fluorometric detector was set with an excitation wavelength of 310 nm and an emission wavelength of 415 nm. Ergovaline was determined as the sum of ergovaline and ergovalinine. Ergovaline was quantified by peak area using an external standard for calibration. The external standard was purified ergot (mix of ergovaline and ergovalinine) which was supplied by Feedtest, Hamilton, Victoria. The amount was expressed as ppm (μg ergot/g dry weight of grass). 
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