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Figure 8: Ricinoleic acid contents in ergot sclerotia samples.
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Table 4: Ergot alkaloid contents of sclerotia samples of the harvest years 2005-2009.
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sample number 1 2 3 4 5 6 7 8 9 10 11
harvest year 2005 2006 2006 2006 2007 2007 2007 2007 2007 2007 2007
ergometrine 1.0l 157 145 7.00 346 100 081 074 054 1.00 1.07
., €rgometrinine 0.11 036 048 153 074 0.10 007 000 005 0.16 0.10
S ergosine 350 299 247 987 13.04 448 209 354 130 391 5.00
S, ergosinine 198 1.10 1.2 417 543 203 089 146 048 1.79 233
£ ergotamine 1128 330 3.1 2392 2267 581 438 547 168 754 8.16
S ergotaminine 708 257 268 1057 1042 517 417 451 150 572 652
£ ergocornine 297 267 3.16 486 907 195 213 263 086 3.13 271
S ergocorninine 163 125 165 187 360 1.09 136 109 057 128 121
2 a-ergocryptine 260 185 243 284 512 232 207 155 050 311 3.2
S otp-ergocryptinine  2.02 149 230 239 306 1.80 222 170 080 2.10 225
= ergocristine 304 180 247 1405 9.10 580 272 3.06 244 797 878
gﬂ ergocristinine 1.59 052 070 525 3.69 1.79 108 091 087 211 242
total alkaloid 38.9 215 240 883 894 333 240 267 11.6 398 437
content
sample number 12 13 14 15 16 17 18 19 20 21 22
harvest year 2007 2007 2007 2007 2007 2007 2007 2007 2007 2007 2007
ergometrine 125 149 148 128 162 135 097 118 840 644 5.14
., ergometrinine 012 0.17 021 017 031 016 000 0.13 256 187 1.55
S ergosine 519 454 456 527 507 3.68 390 439 775 956 7.60
S, ergosinine 382 231 291 214 130 195 231 1.64 227 332 269
£ ergotamine 981 807 1159 650 841 929 579 847 3553 33.64 23.35
< ergotaminine 824 790 733 510 373 968 7.04 602 897 815 6.56
£ ergocornine 191 282 311 412 344 240 279 3.04 464 796 553
S ergocorninine 164 148 207 185 112 147 1.8 139 166 232 206
2 a-ergocryptine 259 280 331 3.63 264 208 298 310 297 692 437
S otB-ergocryptinine  3.97 2.64 382 266 137 208 3.69 234 161 280 1.89
= ergocristine 561 625 604 890 697 595 632 745 4246 4446 28.76
%o ergocristinine 415 226 348 234 131 273 306 195 1462 864 6.10
total alkaloid 483 427 499 440 373 428 407 41.1 1334 1361 956
content
sample number 23 24 25 28 29 30 31 32 33 34 35
harvest year 2007 2007 2007 2007 2007 2007 2007 2007 2007 2007 2007
ergometrine 1.00 509 7.8 1035 550 576 7.0 697 417 478 1.1l
., ergometrinine 017 143 225 293 151 1.52 205 189 076 099 025
S ergosine 563 11.84 1040 10.51 745 454 386 453 388 519 656
S, ergosinine 200 748 425 578 364 230 1.85 286 1.60 294 3.74
£ ergotamine 1329 18.66 27.96 31.30 2474 23.06 3022 30.19 30.11 22.02 16.72
< ergotaminine 392 11.85 11.94 17.13 1324 1327 13.72 1597 11.69 1151 8.03
£ ergocornine 208 824 1405 841 790 359 372 7.4 462 358 359
S ergocorninine 095 555 549 349 361 202 1.65 345 187 201 229
2 a-ergocryptine 264 472 939 10.19 5.17 288 418 557 3.10 3.67 4.07
S otp-ergocryptinine  2.05 4.12 398 466 299 1.82 275 299 191 278 351
= ergocristine 717 2195 2279 19.92 26.68 24.36 27.90 2991 31.52 26.09 7.75
%ﬂergocristinine 1.85 1430 7.56 7.57 1456 14.74 13.53 15.63 1144 1245 3.53
total alkaloid 427 1152 1272 1322 1170 99.9 1125 127.1 106.7 98.0 612
content
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Table 4: Ergot alkaloid contents of sclerotia samples of the harvest years 2005-2009 (continua-
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tion).
sample number 36 37 38 39 40 41 42 43 44 45 46
harvest year 2007 2007 2007 2007 2007 2007 2007 2007 2008 2008 2008
ergometrine 1.09 152 132 127 107 160 331 251 878 7.68 9.17
o Crgometrinine 0.19 0.19 021 0.14 000 025 056 088 182 094 122
8 ergosine 535 556 516 418 434 460 382 451 1039 3820 16.10
g) ergosinine 277 3.17 3.70 275 2.67 188 193 236 348 1226 6.48
§ ergotamine 11.78 12.15 9.69 945 1201 10.31 10.74 2131 24.52 29.13 32.00
é ergotaminine 511 6.61 676 629 7.62 326 298 548 6.19 11.05 11.08
f‘é ergocornine 272 3.04 280 331 226 523 490 432 11.52 43.12 18.04
8 ergocorninine 1.69 205 226 238 1.61 1.99 201 265 447 1439 6.57
% a-ergocryptine 290 312 331 329 206 460 382 514 6.11 2633 9.54
'S atp-ergocryptinine  3.07 440 386 3.81 279 273 136 392 332 613 234
E ergocristine 775 633 606 6.19 645 1233 6.68 9.79 3192 36.63 51.01
gﬂ ergocristinine 323 316 367 367 383 285 155 351 925 1037 14.69
total alkaloid 477 513 488 467 467 516 437 664 1218 2362 1782
content
sample number 47 48 49 50 51 52 53 54 55 56 57
harvest year 2008 2008 2008 2008 2008 2008 2008 2008 2008 2008 2008
ergometrine 149 179 1255 13.82 11.86 1394 1275 229 1.15 11.74 5.74
o Crgometrinine 033 039 177 209 174 204 193 046 0.19 3.08 1.14
8 ergosine 515 558 2575 2140 2380 21.16 2134 6.73 241 1505 993
§D ergosinine 242 251 941 7.1 9.67 791 693 414 135 552 5093
§ ergotamine 11.21 842 5191 3646 3886 41.22 31.10 10.62 530 3648 16.88
é ergotaminine 402 3.11 1426 10.15 13.13 1289 947 515 271 949 837
f‘a’ ergocornine 369 6.06 1687 1650 1241 10.84 17.02 541 3.57 16.64 4.86
S ergocorninine 1.88 278 514 494 418 339 561 271 1.66 334 248
-'g a-ergocryptine 292 514 1156 7.01 792 506 1134 558 336 971 443
E a+f-ergocryptinine 143 193 250 145 193 142 215 375 3.04 175 2.69
E ergocristine 6.53 9.18 31.21 33.77 30.50 37.13 39.56 9.12 3.75 22.63 20.77
%ﬂ ergocristinine 240 287 7.69 7770 894 1026 988 243 1.01 1.52 5.54
total alkaloid 435 498 190.6 1624 1649 1673 169.1 584 29.5 137.0 88.7
content
sample number 58 59 60 61 62 63 64 65
harvest year 2008 2009 2009 2009 2009 2009 2009 2009
ergometrine 141 338 213 1.14 159 181 1.60 137
o Crgometrinine 023 084 051 033 041 040 036 040
8 ergosine 284 498 426 181 4.09 483 487 4.09
%, ergosinine 1.68 271 3.01 119 191 214 200 1.64
§ ergotamine 495 685 431 4.03 10.15 942 853 17.76
é ergotaminine 241 308 280 217 356 346 275 284
g ergocornine 200 236 3.12 157 280 261 311 3.64
8 ergocorninine 094 103 1.83 085 132 125 143 1.69
% a-ergocryptine 255 1.83 257 170 3.04 299 315 3.59
E a+f-ergocryptinine 273 058 1.11 0.67 211 231 204 2.30
S ergocristine 7.08 647 419 3.09 792 9.05 9.05 852
%ﬂ ergocristinine 1.84 193 205 125 181 2.07 194 1.87
total alkaloid 306 360 319 198 407 423 408 39.7
content
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Table 5: Ergot alkaloid contents of rye products.

rye flour rye flour rye flour rye flour rye flour wholemeal
type 1150 SD type 1150 SD type1150 SD type1150 SD SD flour SD
1 2 3 4 type 997 1
ergometrine 3193 £0.69 11.61 +£1.23 3.43 +£0.03 13.60 +2.79 14.81 +1.56 2837 +1.69
ergometrinine 1409 +1.46 4.59 +0.26 <LOD n.d. n.d. 10.03  £0.37
o Crgosine 50.51  +£2.38 7.74 +0.07 n.d. 8.60 +0.59 1483 +£295 3258 £3.20
%‘D ergosinine 18.22  +£0.00 n.d. n.d. n.d. 5.54 +0.27 10.83  +0.11
;L ergotamine 89.51 +£3.14 1720 +029 1098 +1.09 2038 +0.20 33.83 +£0.54 5828 +1.10
é ergotaminine 2488  +3.59 7.15 +1.17 n.d. 9.75 +1.02 9.09 +0.74 2201 £0.65
g ergocornine 34.21 +2.16 1248  +0.11 n.d. n.d. 10.21 +0.73 3258  +3.54
8 ergocorninine 1579  +2.62 6.11 +0.20 n.d. <LOD 3.44 +0.41 14.06  +0.03
E a-ergocryptine 28.09  +0.47 11.50  +0.05 n.d. n.d. 6.74 +0.25 2268 +£0.65
% otp- - 1389 +£0.13 2122  +0.05 8.27 +0.38 n.d. 8.55 +0.69 1434  +0.01
& ergocryptinine
§o ergocristine 4364 +0.21 1720  +1.33 n.d. 2444  +£150 3660 +6.69 48.08 +£2.85
¢ ergocristinine 1823  +£2.17 6.52 +0.08 n.d. 9.56 +0.24 7.41 +142 1207 +0.96
total alkaloid 3¢5 1233 27 86.3 151.1 305.9
content
wholemeal wholemeal wholemeal wholemeal wholemeal wholemeal
flour SD flour SD flour SD flour SD flour SD flour SD
2 3 4 5 6 7
ergometrine 7.03 +1.50 10.07 +£043 63.68 £0.76 4.78 +0.80 12,66 +1.24 4.53 +0.04
ergometrinine n.d. n.d. 7.56 +0.10 n.d. n.d. n.d.
oy rgosine 4.30 +0.66 1191 +£151 84.68 +£244 n.d. 9.60 +0.42 n.d.
%‘D ergosinine n.d. 5.58 +032 2733  £0.60 n.d. 3.42 +0.40 n.d.
? ergotamine 2.84 +0.53  33.07 +£090 161.16 £247 n.d. 23.60 +£0.05 1001 +0.76
;: ergotaminine n.d. 11.65 +0.99 48.11 +0.77 n.d. <LOD n.d.
£ ergocornine n.d. 13.00 +2.22 11741 +2.88 n.d. 9.52 +0.02 n.d.
8 ergocorninine 2.73 +0.36 6.81 +0.23 3642 +£236 n.d. 4.65 +0.63 n.d.
E a-ergocryptine n.d. 9.43 +0.20 6247 +£0.22 n.d. 5.44 +0.01 n.d.
S o+B-
—TE‘ erglz)cryptinine 8.08 +0.33 1480 +£0.23 4328 +£1.41 7.72 £039 1456 1,30 nd
gn ergocristine n.d. 2620 +1.56 30686 +18.1 n.d. 18.84  +1.60 5.23 +0.15
© ergocristinine n.d. 6.72 +428 6031 +434 n.d. 4.87 +0.58 n.d.
total alkaloid 25.0 149.2 1019.3 12.5 107.2 198 13343
content
whole whole whole whole whole b .
. . . . . read mix
rye grain, ryegrain, o ryegrain, rye grain, rye grain, o (24 % rye) SD
ground ground ground ground ground 1
1 2 3 4 5
ergometrine 3.29 +0.06 2351 +£1.51 2.97 +0.50 4.55 +0.15 10.03 +0.71 <LOD
ergometrinine n.d. n.d. n.d. 3.58 +0.31 n.d. 122.08 +£3.04
o €rgosine n.d. 7.70 +0.58 n.d. <LOQ n.d. 20.19  +0.37
%‘D ergosinine n.d. n.d. n.d. <LOD n.d. 7.14 +0.61
2‘ ergotamine n.d. 24.81 +1.44 n.d. 1543  +0.31 21.80  £2.52 4925 +0.90
é ergotaminine n.d. 6.50 +0.06 n.d. <LOD <LOD 8.16 +0.22
£ ergocornine n.d. n.d. n.d. n.d. 1544 £324 1482 +0.86
3 ergocorninine n.d. <LOD n.d. n.d. 8.72 +290 <LOD
B o-ergocryptine n.d. n.d. n.d. n.d. <LOD 8.96 +0.05
% otp- - n.d. 4.34 +0.67 n.d. <LOD 1473  +£540 <LOQ
- ergocryptinine
gb ergocristine n.d. 7894 £11.0 <LOQ <LOQ 8430 £22.1 2222 +0.82
® ergocristinine n.d. 1436  +1.62  nd. n.d. 1230 +420 <LOD
total alkaloid 3.3 160.2 3.0 23.6 167.3 252.8
content
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Table 5: Ergot alkaloid contents of rye products (continuation).
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bread mix bread mix rye bread rye bread rye bread wholemeal
25%rye) SD (5% rye) SD (32%rye) SD (43 %rye) SD (32%rye) SD bread SD
2 3 1 2 3 1
ergometrine 8.31 +1.23 6.99 +0.84 2096 +0.50 1771 +£257 2389 £051 2193 +£0.73
ergometrinine n.d. 2294  +£0.58 <LOQ <LOQ <LOQ <LOQ
o Crgosine 7.36 +0.32 7.78 +146 1642  +0.91 1826 £2.07 1929 +£3.58 1277 £0.10
%‘D ergosinine n.d. n.d. 4.01 +0.04 8.23 +1.91 6.13 +1.14 4.77 +0.60
;L ergotamine 9.03 +0.40 791 +0.03 7.31 +0.61 11.06 +£035 11.06 +0.35 2.61 +0.04
é ergotaminine n.d. n.d. <LOQ 7.99 +043 <LOQ <LOQ
fé’ ergocornine n.d. n.d. <LOD <LOQ <LOQ n.d.
8 ergocorninine n.d. n.d. <LOQ 4.06 +0.85 2.37 +0.50 n.d.
E a-ergocryptine n.d. n.d. <LOQ <LOQ 4.09 +0.74 n.d.
% otp- - n.d. n.d. <LOQ 4.34 +0.02 4.29 +0.14 n.d.
& ergocryptinine
gb ergocristine n.d. n.d. <LOQ 9.39 +0.19 9.08 +1.47 n.d.
© ergocristinine n.d. n.d. 3.84 +0.02 3.72 +0.21 4.31 +0.21 n.d.
total alkaloid -, , 5 456 52.5 84.8 84.5 4.1
content
wholemeal wholemeal wholemeal wholemeal wholemeal
bread SD bread SD bread SD bread SD bread SD
2 3 4 5 6
ergometrine 2038 +1.13 1895 +0.84 6.97 +0.94 1128 +0.50 4998 +4.25
ergometrinine <LOQ <LOQ +0.58 <LOQ 3.14 +0.07 2474  +7.89
o €rgosine 1261  +£0.93 8.69 +049 <LOQ <LOQ 8.30 +0.23
'g) ergosinine 3.84 +0.29 1.46 +0.09 n.d. n.d. 1.38 +0.01
= ergotamine nd.  £1.06 225 +106 nd 474 £0.09  nd
«g ergotaminine n.d. <LOD n.d. <LOQ n.d.
£ ergocornine n.d. <LOQ n.d. n.d. n.d.
8 ergocorninine n.d. 6.09 +0.19 n.d. n.d. n.d.
E a-ergocryptine n.d. <LOQ n.d. n.d. n.d.
% otp- . n.d. n.d. n.d. n.d. n.d.
- ergocryptinine
gb ergocristine <LOQ <LOQ n.d. n.d. n.d.
© ergocristinine n.d. <LOD n.d. n.d. <LOQ
total alkaloid 56 ¢ 37.4 7.0 19.2 84.4
content
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