KOREAN J. FOOD SCI. TECHNOL.
Vol. 27, No. 5, pp. 736~ 741(1995)

ZAYX} B4 FIEH! wWE IIME #HE
R R EARE T R MF
AstE AEFe, AR

Changes of Volatile

Flavor Components on Roasting

Conditions in Cassia tora Seeds

Jong-Kuk Kim, Woo-Derck Hawer*

, Jae-Ho Ha*, Kwang-Deok Moon and Shin-Kyo Chung

Department of Food Science and Technology, Kyungpook National University
*Korea Food Research Institute

Abstract

This study was conducted to investigated the change of volatile flavor components of Cassia tora
seeds during roasting treatments. The flavor components of Cassia fora seeds were analyzed by gas
chromatography(GC) and combined gas chromatography-mass spectrometery(GC/MS). Among the flavor
compounds collected by simultaneous steam distillation and extraction(SDE) method, 38 components
were separated and identified. They consisted of 3 pyrazines, 4 pyrroles or pyridine, 4 alcohols, 11
aldehydes or ketones, 9 furans or phenols and 7 others. The flavor compounds collected from unroasted
Cassia tora seeds were 7 components. During roasting process, many other flavor components were
formed and increased in their contents. The contents of pyrazines and furans were highest and increa-
sed conspicuously, whereas, the contents of aldehydes, ketones, alcohols and pyridines were not increa-

sed significantly.
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Fig. 1. Gas chromatogram of flavor compounds in un-
roasted Cassia tora seeds

Fig. 2. Gas chromatogram of flavor compounds in Ca-
ssia tora seeds roasted at 190°C for 30 min
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Fig. 3. Gas chromatogram of flavor compounds in Ca-
ssia tora seeds roasted at 210°C for 30 min
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Fig. 4. Gas chromatogram of flavor compounds in Ca-
ssia rora seeds roasted at 230°C for 30 min
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Table 1. Changes in volatile flavor compounds with roasting time of Cassia rora seeds roasted at 190°C

(Area counts/1000)

Roasting time(min)

Scan NoV Flavor compounds Unroasted
10 20 30 40

90 Heptane 2381 3647 4623 4728 7907
117 1H-pyrrole - - 309 1484 5358
121 Methylbenzene 1853 2192 2568 3805 4593
124 3-Methy!-1-butanol - - - - 97
146 Dihydro-2-methyl-3(2H)-furanone - — — 166 997
160 Methylpyrazine - - - 398 2412
166 2-Furfural - 86 209 802 4868
188 2-Furanmethanol 1354 1577 2400 3028 4995
193 1,4-Dimethylbenzene 1915 2218 2353 2062 4371
213 1,3-Dimethylbenzene 697 833 924 814 1803
233 1-(2-Furanyl)-ethanone - - - 73 465
235 2,5-Dimethylpyrazine - - 145 349 3887
252 2-Cyclohexen-1-one - - - - 146
279 Benzaldehyde - - - 64 198
285 5-Methyl-2-furfural - 53 65 296 4667
306 1H-1,24-triazole 311 537 590 660 799
313 Tetrahydro-2-aminoethyl-pyran - - - - 84
323 4-Amino-2,6-dimethyl-pyridine - - - 276 1265
329 Trimethylpyrazine — - - 300 1244
347 4-Ethyl-2,6-dimethyl-pyridine - 61 68 171 803
352 6-Methyl-2-pyrimidone - - - — 89
363 6-Methyl-4(1H)-pyrimidinone - — - 168
381 3-Butyl-pyridine - - - - 164
387 4-Pyridinemethanol — - - 59 319
414 2,2’-Methylenebis-furan - 55 256 867
420 2-Methoxy-phenol - - - 149 596
439 3-Methylbenzofuran - - - — 84
520 2-(2-Furanylmethyl)-5-methyl-furan - - - 107 595
525 1-Methyl-2(1H)-pyridinone - - - 51 332
541 2-Hexyl-pyridine - - - - 184
570 Hexanal - — - 57 252
606 6-Quinazolinol - ~ — - 192
649 2,2"-Oxybis(methylene) ! bis-furan - - - - 361
653 5-Methyl-2-(1-methylethyl)-phenol 120 200 213 314 658
663 2.4-Dodecadienal - - - - 369
Total 8631 11404 14522 20469 56189

YScan number of peak in total ion chromatography



A A9 HEE

g 22320l whe} Maillarddh-2 o 2 QA &&= sweet
aromao] #odshe furanFefE-E H&AIT 102 o
3o WA=l e o)E3 2-furfural, 5-methyl-2-furfu-
ral9] ArejA el ko) 80% ol A& ApAIEHich 1083
Eex2 stoled Ho 4087 HSHeA] furanf
A A & gheke 80wl o)Akl F7HE Vel 210
ToAlA BEAZbl wE gr|dEe] AdAql e
# 3} Table 29} 7o) 190TH A #-&-x]2]3 A% ¥}
o e Aol g FgriARel A= 10&7
5 shed-2wels 10, 2080 223, 30%-<

739

33%, 4080l 38F9 Fr)AdFe] £, HAFHACh
Pyrazine = 190CHc} g& x|zboll ] o] A=
©w 25-dimethylpyrazine, methylpyrazine, trimethylp-
yrazine®] ¢olgith ol HEEE7F Fobdel webA
Maillard 88 5o of &slA] deojut 23t obe]mibe
kel 7hart 2A el ol2id kg9 AFE py-
razine3 352 gAdo) F718l Aoz AR, Py-
razineS-+= Maillard ¥Hg28 AAEE F8 FUA
sl r o g oteiz] 9low o] barley!’, peanut'?,
coffee’®, beef'™ 5 7tdAEe T4 ¥F79 Fag

Table 2. Changes in volatile flavor compounds with roasting time of Cassia tora seeds roasted at 210°C

(Area counts/1000)

Roasting time(min)

Scan NoV Flavor compounds
10 20 30 40

90 Heptane 3148 3272 4168 8822
117 1H-pyrrole 102 2433 3791 5374
121 Methylbenzene 3769 5436 3737 7817
124 3-Methyi-1-butanol - - 76 291
136 Cyclopentanone — - - 129
146 Dihydro-2-methy!-3(2H)-furanone - 229 669 1202
160 Methylpyrazine - 755 1172 3840
166 2-Furfural 136 1705 9082 17432
174 3-Methyl-2-butenoic acid - - 125
188 2-Furanmethanol 1106 1158 4366 13120
193 1,4-Dimethylbenzene 2277 3579 2970 5883
213 1,3-Dimethylbenzene 1211 1442 1216 1305
233 1-(2-Furanyl)-ethanone - 95 569 1037
235 2,5-Dimethylpyrazine - 748 768 4853
252 2-Cyclohexen-1-one - - 224 370
279 Benzaldehyde - 102 232 476
285 5-Methyl-2-furfural 130 504 4469 6907
306 1H-1,2 4-triazole 299 517 821
313 Tetrahydro-2-aminoethyl-pyran - - 91 240
323 4-Amino-2,6-dimethyl-pyridine — 406 983 1818
329 Trimethylpyrazine - 410 953 1524
347 4-Ethyl-2,6-dimethyl-pyridine 86 225 483 645
352 6-Methyl-2-pyrimidone - - 151
363 6-Methyl-4(1H)-pyrimidinone = - 158 291
381 3-Butyl-pyridine — -~ 201 415
387 4-Pyridinemethanol - 190 319
407 2,3-Dihydro-benzofuran - 105 245
414 2,2'-Methylenebis-furan - 302 488 793
420 2-Methoxy-phenol - 162 344 530
439 3-Methylbenzofuran - - - 219
520 2-(2-Furanylmethyl)-5-methyl-furan - 142 466 695
525 1-Methyl-2(1H)-pyridinone - 65 185 320
541 2-Hexyl-pyridine - - 133 257
570 Hexanal - - - 124
606 6-Quinazolinol - - 118 226
649 2,2"-Oxybis(methylene) ! bis-furan - - 165 608
653 5-Methyl-2-(1-methylethyl)-phenol 45 61 81 484
663 2,4-Dodecadienal - 378 776
Total 12010 23530 43548 90484

DScan number of peak in total ion chromatography
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Table 3. Changes in volatile flavor compounds with roasting time of Cassia tora seeds roasted at 230°C

(Area counts/1000)

Roasting time(min)

Scan Nob Flavor compounds
10 20 30 40

90 Heptane 5001 2756 2468 2610
117 1H-pyrrole 328 2174 4736 5918
121 Methylbenzene 3623 1641 6186 5867
124 3-Methyl-1-butanol — - 251 295
136 Cyclopentanone - 68 111 126
146 Dihydro-2-methyl-3(2ZH)-furanone - 296 869 1356
160 Methylpyrazine - 432 4145 6847
166 2-Furfural 273 4041 11975 26182
174 3-Methyl-2-butenoic acid - - 107 222
188 2-Furanmethanol 875 2675 12863 15383
193 1,4-Dimethylbenzene 1087 1445 4838 7912
213 1,3-Dimethylbenzene 1217 622 1787 1996
233 1-(2-Furanyl)-ethanone 205 427 944 1292
235 2,5-Dimethylpyrazine 146 1037 4060 6408
252 2-Cyclohexen-1-one - 63 334 474
279 Benzaldehyde 57 109 420 629
285 5-Methyl-2-furfural 350 1849 5527 7935
306 1H-1,2 4-triazole . 263 302 686 984
313 Tetrahydro-2-aminoethyl-pyran - 128 208 583
323 4-Amino-2,6-dimethyl-pyridine 82 517 1229 1931
329 Trimethylpyrazine 128 509 1143 1751
347 4-Ethyl-2,6-dimethyl-pyridine 81 284 762 938
352 6-Methyl-2-pyrimidone 142 237
363 6-Methyl-4(1H)-pyrimidinone 57 148 320 429
381 3-Butyl-pyridine 86 340 624
387 4-Pyridinemethanol - 94 323 568
407 2,3-Dihydro-benzofuran - 12 212 456
414 2,2'-Methylenebis-furan 101 886 565 1320
420 2-Methoxy-phenol 75 180 410 '609
439 3-Methylbenzofuran - 8 150 436
520 2-(2-Furanylmethyl)-5-methyl-furan 80 232 523 1579
525 1-Methyl-2(1H)-pyridinone - 69 215 522
541 2-Hexyl-pyridine - — 85 586
570 Hexanal - - 87 338
606 6-Quinazolinol - - 158 259
649 2,2'-Oxybis(methylene) ! bis-furan 72 75 449 954
653 5-Methyl-2-(1-methylethyl)-phenol 61 85 111 161
663 24-Dodecadienal - 135 456 805
Total 14162 23385 70245 107522

YScan number of peak in total ion chromatography
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