Jobogobbooboobouobboon
goougon

E-mail: 8809490@mail.dyu.edu.tw

o0
OO00000O0O0OS-Alken)yl cysteinesulfoxides0 O 0000000000 COCOOO0ODOOOOODOOOOODOOOOOOO
O OAlliinased 00000000 OAIkEen)yl thiosulfinates0 OO0 00000000 DOCOO0OODOCOO0OOOOOOOOO
O O Sulfidesd DisulfidesC Polysulfidesd ThiophnesD OO D 00000000 D0DODOOOOOODOOODOODOOAlkenyl
cysteinesulfoxides0 0 00000000 OO0ODOCOOOOMallardd0O0O000DOCOOO0ODOOOOODOOCOOOODO
gooooodOoboOooOoUooOooU0U0obOOoOoU0O0oDOOoOo00oDOOU0U0UOoDOOU0UODOCOOUOOOOOOobDOooOOoo
goooood0oboOooOoUooOOooO0U0oDoOoU0O0oDOoOo00DOOU000ODOO0U0O0ODOOU0UOOOOObDOOOOo
O (O O)O DO O Alken)yl cysteine sulfoxidesd O O O cysteined 000000000000 OCOOODOCOOODOOOOOO
0000000000000 0000000OOdAlken)ylcysteinesulfoxidesO OO ODO0O00OOO0OODOOOOODOOOO
OO 000Alken)yl cysteine sulfoxidesD 0 0 0000000000 OO OO0O0O0DOOOO0OOO@O)uoooogooO
gooooo@oOo)poooooo@Eo)yoooo@o)yoodoooooooooooooogoo@Eo)nooo
oO00@opoooooodo@o)ypooooodoooodoooogoooo@Eo)ypooooooooooon
0000000000 DOO0ODO0ODOO0OODdS-methyl-L-cysteine sulfoxide[d S-propyl-L-cysteine sulfoxide
O S-1-propenyl-L-cysteine sulfoxideD OO0 00 0000000000000 OOglucoseD OO0 O0DOOO0OODOO(280
O0mn0 0000000000000 00O000DO0DOO0ODOO00O00DOO0O00O0ODOO00OD 1.00000000
Jodoobooog2o00ooisgdnooooooooooooooonooooog 2000000 oooooa
o000 ooobdoooooooooooooobooooooooog
cooooooooooOoobooOoobooooooboooooDOo0oooDo00oDObO0oDObDOooboOoDOoo
o003 goooooooo0ooooodoooo0oooodoboo0oooooooboooooDooooDon
00000000000 0DCOO00DOCOU00ODOO0O0DOdacidsOfuransdpyrazines D OO OOOOOOOOO
0000000000 00DOOO0OCfuransdpyrazinesDOOO 4 0000000000 DQOO@ECODOOOODO
g@Cooo)poo@Eo)podobooogooo0ooo0obOooUUOOoo0DUDOooUOoDbDooOoUoDoo
0000000000 aldehydes alcoholsCd hydrocarbons ketones(d furansd esterd thiophenes phenolsC ethers acidsC [
00000000000 @OOO0)dpyridinesOthiazolesOOOOOODOOO@OO)OpyrazinesDOOOOOOOO
O00O000000OOo0o0U0OoOooO0U0OoOo0odU0oDOoOo00oDOoO0O0DoOO S DC00DOOO0OO0ODOoOoOODO
OFTIRCTLCOOOODOOOOODOOOOODOOOO 6. S-methyl-L-cysteine sulfoxide (MeCySO)O O O O glucosed O O O
O0000000DOD0OD0O0OO00O0O0OD0O aldehydesD O O MeCySOO O glucosel O methyl trisulfide[d 2-pentyl pyridine
O methyl disulfideD) O O O glucose™ O methyl trisulfidesC] methy disulfidesd O O O O O 7. S-propyl-L-cysteine
sulfoxide(PrCySO) U O O Oglucosel OO D OODOOOOODOODOOOOODOODOOAOglucosed O propyl trisulfidesd O O
0O 00O O 0O d propyl disulfided O O glucosed O O diisopropyl trisulfided O O propyl disulfided O O O O pyrazinesD O 0 O O
0000000 8.0 S-1-propenyl-L-cysteine sulfoxide (PrenCySO)J0 O O Oglucose0 0D 0 00O O0O0OOODOOOOODOODO
O dimethylthiophened O O O glucosed O 2-pentyl pyridineD O O O O O glucoseO O 1-(ethylthio)-2-methyl propene O 0O O O
0000000000000 0D00D0OOglucosed OO OO O O monosulfidest disulfidesd trisulfides0 0D O OO0 00000
Oo00oobooobDgonon 9. MeCySOO MeCySO+G O PrCySOU PrCySO+GU PrenCySO [ PrenCySO+GUO D OO O OO
o000 ooobdoooooooooooooobooooooooog
cooooooooooOoOooooOoooooOoobooOoo0ooOoooooooOoobooooo

gog:oo
go

o000 ooooboowmbooobDO0wvOOOoOvOOODO xO0OxiiiOOxvOOOxviiOODO xixOODO OO 10
b oboogooboboboobsgoboboobooboob b bobbOoboob 1200b O0DbOODO
gb24000 00000000000 0Db0O03BLUOLODOLOO0ObLO0obOoLObOOobDOoOobDO0DbOoO0DbOobObOO 41
oo oooboobobboobooboobobbo bbobo0obo0obobOb0obbO0o 00 4DbU0000 460
00 0obo0obOo0o4800b0b0gos2b00b0obooobo s b 7o0b 0boobooboooooon



00000000 00ooodoooodoooodooo1sodgog120000 000oo0oOg 1210000
000123000 00000 128000 00 185000 00000000000 DOO0ODOOOODO OO OO 187
00000189000 0000000191000 0000 1983000 000bob20000 0026000 000
000280000 270000 0210000 thiopropanal S-oxideD OO0 0O 15022 Aliin0 00 OAllicinOOO0O 20
0230 0000000000000 00000000 00000000 260240000000000000000
00000Db 00 29025000000000000000O0 3002600000000000000000O 2303.1
Likens-NickersonD O O OO0 0000000 5003200000 510330000000000000000000 57
0 5.1. S-methyl-L-cysteine0 0 0 O 0 0O 0O OO 203 O 5.2. S-methyl-L-cysteine sulfoxideO O O OO0 0O OO O 204 O05.3.
S-propyl-L-cysteined O 0O O O O O O 205 O 5.4. S-propyl-L-cysteine sulfoxideD 0 0 O OO 0O O O 206 O 5.5. S-allyl-L-cysteine
000000004 207 d5.6. S-1-propenyl-L-cysteined 0 0 0 0O 0O OO 208 O 5.7. S-1-propenyl-L-cysteine sulfoxide O
0000000290580 000000000000000 2100000 210000000000000000 16
0220 00000000000000000000000DO000D 180 230000000000000000 21
0240000000 S-alk(en)yl-L-cysteine sulfoxideI O O O alk(en)ylgroupd D OO0 0 230 2500000000000
002803.10000000000000000000000O00O0DOO00OOODOODOOOS0320000000000
0000000000000 0000oOooooogooeelO3300000oonoooooooooooooono o
00007034000 00000000000000000D00 0000OOODO 87O035000000000000
00o00o0do0ooodoooDooooooooo 004100000000 000DO0000OD0OO0OOODO ODODOO
0000 1290420000000000000000000000DO00O0ODO0O0O0ODOOO 131043000000
0000000oo00oooooooooooo0 1480440000000000000000000000O0DO0O00OO
0001604500 000000000000000000000DO0O000ODOO0O0O0OD 1710510000000
01980520000 000000000000000000DO00O0DO0ODO0OODOOO0OO0O0O 212 05.3 methyl cysteine
sulfoxide 0 /0000000000 D0D0ODOOODOODOODOODOO 213 05.4 propyl cysteine sulfoxide 0 /000000 O
00D 00000000000 0D0OO 23105.5 1-propenyl cysteine sulfoxide 0 /00000000 ODO0OOOOO0OO
goooooo 250

gogno

1.00000000000 (1983) 0000000000 D0D0D00D00000 0000032400 20000000 (198500000
0000000 000000000 0000039700 3.000 (1980000 00DOO000OOo0o0 0oooo0oooboooood
00 92-940120-1220 4.0 000000 (19829 0 000 0000OO0O00DO0O0OODOO0ODODOOO0 0D0ODOO0O0ODOD OOO
0028400 5. 0000000 (1982h) 000 000DDO00DOO0O00ODODO0O0ODDO0O00O0OOODO0O024400 6.000 (1997)
O0000000oooUooD 43270 70000000 (198))00000O00O0DOoO0oO0U0DOO0O0DOO0OO0ODDOO0OOOO
0000017900 8. 000 (197800 DD UD0ODD DOOO 111-1230 9.00 00 0 O O (1993) Diallyl disulfide O
(E\E)-2,4-Decadienal D0 00000000 ODOOO 20(5):433-4400 100000000 (199%) 00 00000000O0O0O0O0O0O0OO
O0000000 0000 222:195-20711. 000 (1993)0 00000000000 122000 (19900000000 DOOOOO
0000000000 00oo00ooo000ooo00oo000o0oo00oDo00D 13.00 (1978900 000000 O00DOO
106-1100 14.00 (1995) 0 00000000000 0O0DO0O0O0OOOOO0O0O 177-1920 15.000 (199) 00000000 OOO
0O 3(1):27-300 16. 000 (1992 00000000 CO200000000 0O0ODO 43):60-640 170000000 (199400000
00000 00000000000 00000000 32(3):257-2670 18.000 (1996) 000 000 0O OO (Allium’ s Sulfurous
Compounds)D 00000 O00O0O0O 4:17-260 19. Bayer, T,00 Breu, W. O Selibmann, O O Wray, V.0 Wanger, H. (1989) Biologically active
thiosulfinates and alfa-sulphinyldisulfides from Allium cepa. Phytochem 28:2373-2377. 20. Block, E. (1992) The organosulfur chemistry of the
genus allium implications for the organic chemistry of sulfur. Angew. Chem. Int. Eng. 31: 1135-1178. 21. Block, E. O Naganathan, S. O Putman,
D. O Zhao, S. H. (1992) 204th ACS National Meeting. Washington, DC. 22. Block, E. ; lyer, R. ; Grisoni, S. ; Saha, C. ; Belman, S. and Losing, F.
P. (1988) Lipoxygenase inhibitors from the essential oil of garlic. Markovnikov addition of the allyldithio radical to olefins. J. Amer. Chem. Soc.
110: 7813-7827. 23. Block, E. ; Naganathan, S. ; Putman, D. and Ziao, S. H. (1992b) Allium chemistry : HPLC analysis of thiosulfinates from
onion, garlic, wild galic ( ramsoms ) , leek , scallion , shallot , elephant ( greatheaded ) garlic, chive, and chinese chive. uniquely hight allyl to methyl
ratios in some garlic samples. J. Agric. Food Chem. 40: 2418-2430. 24. Block, E. ; Naganathan, S. ; Putman, D. ; Zhao, S. H. (1993) Organosulfur
chemistry of garlic and onion : Recent results. Pure & Appl. Chem. 65(4): 625-632. 25. Block, E.O lyer, R.O Grisoni, S.[0 Saha, C.[0 Belman, S.
and Losing, F. P.(1988) Lipoxygenase inhibitors from the essential oil of garlic. Markovnikov addition of the allyldithio radical to olefins. J. Amer.
Chem. Soc. 110:7813-7827. 26. Boelens, H. and Brandsma, L.(1972) Formation of dialkylthiophenes by thermolysis of di(1-alkenyl) disulfide and
alkyl 1-propenyl disulfide. Recl. Trav.Chem.Pays-Bas.91:141-145. 27. Boelens, M. Devalois, P. J.O Wobben, H. J.0 Vandergen, A. (1971)
Volatile flavor compounds from onion. J. Agric. Food Chem.19(5):984-991. 28. Brodnitz, M. H.O Pascale, J. V.0 Van Derslice, L. (1971) Flavor
components of garlic extract. J. Agric. Food Chem.19:273-275. 29. Carson, J. F. (1987) Chemistry and biological properties of onions and garlic.



Food Rev. International 3(1?): 71-103. 30. Carson, J. F. and Boggs, L. E. (1966) The synthesis and base-catalyzed cyclization of (+)- and
(-)-cis-S-(1-propenyl)-L-cysteine sulfoxides. J. Org. Chem. 31: 2862-2864. 31. Carson, J. F. and Wong, F. F. (1961) The volatile components of
onions. J. Agric. Food Chem. 9: 140-143. 32. Cavallito, C. J.O Bailey, J. H. O Buck, J. S. (1945) The antibacterial principle of Allium sativum.I11.
Its precursor and essential oil of garlic. J. Am. Chem. Soc. 67:1032-1033 33. Cavallito, C. J.OI Bailey, J. H. (1944) Allicin, the antibacterial principal
of Allium sativum. I. Isolation, physical properties and antibacterial action. J. Am. Chem. Soc. 66:1950-1951. 34. Cavallito, C. J.00 Buck, J. S.

O Suter, C. M. (1944) Allicin, the antibacterial principle of Allium sativum. 1. Determination of the chemical structure. J. Am. Chem. Soc.
66:1952-1954. 35. Challenger, F.O0 Greenwood, D. (1949) Sulfur compounds of the genus Allium. Detection of propylthiol in the onion. The fission
and methylation of diallyl disulfide in cultures of Scopulariopsis brevicavlis. Biochem. J. 44:87-91. 36. Dembele, S.O0 Dubois, P. (1973) Composition
of essence Shallot (Allium cepa L., Var. aggregatum). Ann. Technol. Agric. 22:121-129. 37. Fenwick, G. R. and Hanley, A. B. (1985) The genus
allium-part 2. CRC Criti. Rev. Food Sci. Nutr. 22: 273-340. 38. Freeman, G. G. and Whenham, R. J. (1975) A survey of volatile components of
some allium species in terms of S-Alk(en)yl-L-cysteine sulphoxides present as flavour precursors. J. Sci. Food Agric. 26: 1869-1886. 39. Freeman, G.
G. and Whenham, R. J. (1976) Effect of overwinter storage at three temperatures on the flavor intensity of dry bulb onions. J. Sci. Food Agric. 27:
37-42. 40. Hanzawa, T. ; Nishimura, H. and Mizutani, J. (1973) UV-Photolysis of S-(cis-1-propenyle)-L-cysteine in oxygen-free aqueous solution.
Agric. Biol. Chem. 37(10): 2393-2398. 41. Kallio, H. [0 Salorrine, L. (1990) Comparison of onion varieties by head space gas chromatography-mass
spectrometry. J. Agric. Food Chem. 38:1560-1564. 42. Lancaster, J. E.O Kelly, K. E.(1983)Quantitative analysis of the S-alk(en)yl L-cysteine
sulphoxides in onion (Allium cepa L.). J. Sci. Food. Agric.34:1229-1235. 43. Ledl, F. (1975) Analysis of a synthetic onion aroma. Z. Lebensm.
Unters. Forsch. 157:28. 44. Lawson, L. D. (1992) Allicin and other thiosulfinates and their precursors and transformation products from garlic and
garlic products. Presented at the 204th ACS meeting , August 23-28, Washington , D. C. 45. Mazelis, M and Crews, L (1968) Purification of alliin
lyase of garlic. Allium sativum L. Biochem. J. 108: 725-730. 46. Mazza, G. O Ciaravolo, S. O Chiricosta, G. O Celli, S. (1992) Volatile flavour
components from ripening and mature garlic bulbs. Flavour Fragrance J. 7:111-116. 47. Mochizuki, E. and Nakayama, A. (1988) J. Chromatogr.
455: 271-277. 48. Nakagawa, S.0 Kasuga, S.00 Matsuura, H. (1989) Prevention of liver damage by aged garlic extract and its componentsin mice.
Phytotherapy Research. 3(2):50-53. 49. Nishimura, H. and Mizutani, J. (1973) cis-trans Isomerization products from S-(cis-1-propenyle)-L-cysteine
and its sulfoxide irradiated in aqueous solutions. Agric. Biol. Chem. 37(2): 213-217. 50. Oaks, D. M.0O Hartmann, H.O Dimick, K. P. (1964)
Analysis of sulfur compounds with electron capture hydrogen flame dual channel chromatography. Anal. Chem. 36:1560-1565. 51. Semmler, F.
W. (1982) The essential oil of garlic. Arch. Pharm. 230:40. 52. Shankaranarayana, K. L.00 Raghaven, B. O Abraham, K. O. O Natarajan, C. P.

O Morton , I. D. 0 MacLeod, A. J. (1982) Food Flavours Part A-Introduction. New York. Elsevier:169. 53. Spare, C. G.00 Virtanen, A. I. (1963)
On the lachrymatory factor in onion (Allium cepa) vapors and its precurser. Acta Chem. Scand. 17:641-650. 54. Stoll, A. and Seebeck, E. (1948a)
Allium compounds. 1. alliin, the true mother compound of garlic oil. Helv. Chim. Acta 31: 377-400 55. |, A.[0 Seebeck, E. (1948b) Allium
compounds I. Alliin, the true mother compound of garlic oil. Helv Chim Acta.31:189-210. 56. Stoll, A.0 Seebeck, E. (1949a) Allium compounds
111. Specificity of alliinase and synthesis of compounds related to alliin. Helv. Chim. Acta. 32:866-876. 57. Stoll, A.[0 Seebeck, E.(1949b) Allium
compounds 1. Enzymic degradation of alliine and the properties of alliinase. Helv. Chim. Acta.32:197-205. 58. Vernin, G. [0 Metzger, J. O Fraisse,
D. O Scharff, C. (1986) GC-MS (El, PCI, NCI) computer analysis of volatile sulfur compounds in garlic essential oils. Application of the mass
fragmentometry SIM technique. Planta Med. 32:96-101. 59. Virtanen, A. 1. and Matikkala, E. J. (1959) The isolation of S-methylcysteine sulfoxide
and S-n-propylcysteine sulfoxide from onion and the antibiotic activity of crushed onion. Acta. Chem. Scand. 13: 1898-1900. 60. Virtanen, A. I.
and Matikkala, E. J. (1961) Proofs of the presence of y -glutamyl-S-(1-propenyl)-sulphoxide and cycloalliin as original compounds in onion (Allium
cepa). Suom. Kemistil. B34: 114. 61. Virtanen, A. I. and Spare, C. G. (1961) Isolation of the precursor of the lachrymatory factorin onion (Allium
cepa). Suom. Kemistil. 34: p72. 62. Wertheim, T. (1844) Investigation of garlic oil. Justus Liebigs Ann. Chem. 51:289-315. 63. Wertheim, T. (1845)
On the relationship between mustard and garlic oils. Justus Liebigs Ann.Chem.55:297-364. 64. Whitaker, J. R. (1976) Development of flavor, odor,
and pungency in onion and garlic. Adv. Food Res. 22: 73-133. 65. Wu, J. L. ; Chou, C. C. ; Chen, M. H. ; Wu, C. W. (1982) Volatile flavor
compounds from shallots. J. Food Sci. 47: 606-608. 66. Wu, L. P. ; Wu, C. M. (1983) Effect of heating on shallot essential oils (Allium cepa L.
Aggregatum G.), IXth International Congress of Essential Oils, Flavors and Fragrances. Technical Paper Book 3 : 30-35, Singapore. 67. Wu, J. L.
O Chou, C. C.00 Chen, M. H.OO Wu, C. M. (1982) Volatile Flavor Compounds from Shallots. J. Food. Sci. 47:606-608. 68. Yu, T. H. and Wu, C.
M. (1988) Effect of heating on garlic essential oils. Food Sci. 15(4): 385-393. 69. Yu, T. H. and Wu, C. M. (1989) Effects of pH on the formation of
flavour compounds of disruped garlic. J. Chromatogr. 462: 137-145. 70. Yu, T. H. and Ho, C. H. (1993) Chemistry and stability of
sulfur-containing compounds in the genus allium. Shelf life studies of food and beverages. P501-547. 71. Yu, T. H.O Wu, C. M.O Ho, C. T.(1993)
Volatile compounds of deep-oil fried, microwave-heated, and oven-baked garlic slices. J. Agric. Food Chem.41:800-5. 72. Yu, T. H. ; Wu, C. M.
and Ho, C. T. (1993) Volatile compounds of deep-oil fried , microwave-heated , and oven-baked garlic slices. J. Agric. Food Chem. 41(5): 800-805.
73. Yu, T. H. (1994) Flavor chemistry of thermally processed garlic. Ph. D. Dissertation, Rutgers University , New Brunswick , NJ, USA. 74. Yu, T.
H.; Lin, L. Y.and Ho, C. T. (1994a) Volatile compounds of blanched , fried blanched , and baked blanched garlic slices. J. Agric. Food Chem. 42:
1342-1347.75. Yu, T. H.; Wu, C. M. ; Rosen, R. T. ; Hartman, T. G. and Ho, C. T. (1994b) Volatile compounds generated from thermal
degradation of alliin and deoxyalliin in an aqueous solution. J. Agric. Food Chem. 42(1): 146-153. 76. Yu, T. H. ; Wu, C. M. and Ho, C. T. (1994c)
Meat-like flavor generated from thermal interactions of glucose and alliin or deoxyalliin. J. Agric. Food Chem. 42(4): 1005-1009. 77. Yu, T. H.;
Wu, C. M. and Ho, C. T. (1994d) Volatile compounds generated from thermal interaction of glucose and alliin or deoxyalliin in propylene glycol.



Food Chem. 51: 281-286.



