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O ARE 2 9 37 # 29 YERE.

#Z 2
<33> NO. |RI 3}3HE(Possible compounds) 3 |y (%) |ID
AAY 1
&= (Alcohols)
1 910 |(E)-2-methylcyclohexanol 1.07 MS
2 1026 | 1-propylcyclohexanol 0.02 MS
3 1028 |2-ethyl-1-hexanol 0.13 MS/RI
4 1073 |phenylalcohol 0.08 MS
5 1115 | benzeneethanol 0.14 MS
6 1274 |4-ethyl-2-methoxyphenol 0.02 MS
7 | 1312 |4-vinyl-2-methoxyphenol 0.12 MS/RI
8 1506 |2,4-bis(1,1-dimethylethyl)phenol 0.01 MS
3 3+ 313E(S-containing compounds)
9 810 [thiacyclobutan—2-ol 1.95 MS
10 | 819 |3-methyl-2-butanethiol 1.53 MS/RI
11 866 |2-methyl-3-furanthiol 8.69 MS/RI
12 | 888 |2-methyl-2-(methylthio)-propane 0.31 MS
13 903 |2-methyl-3-pentanethiol 0.12 MS/RI
14 | 992 |dihydro-2-methyl-3(2H)-thiophenone 0.36 MS
15 | 1019 [2-acetylthiazole 1.13 MS/RI
16 | 1086 |3-methyl-2-thiophenecarboxaldehyde 0.13 MS
17 | 1091 |1-(3-thienyl)-ethanone 0.09 MS
18 | 1110 |2-acetyl-4-methylthiazole 0.07 MS
19 | 1120 |5-methyl-2-thiophenecarboxaldehyde 0.08 MS
20 | 1171 |methyl-(2-methyl)-3-furyldisulfide 0.02 MS
21 1196 | 3-ethyl-2-formylthiophene 0.13 MS
22 | 1222 |5-methyl-3H-1,2-dithiole-3-thione 0.15 MS
23 | 1235 |4,5-dimethyl-2-isopropylthiazole 0.02 MS
24 | 1246 |3-methylene-4-(ethylthio)butene 0.06 MS
25 | 1277 |4-methyl-5-thiazoleethanol 0.06 MS
26 | 1304 |1-(ethylthio)-2-methylbenzene 0.01 MS
27 | 1388 |methyldihydrothienothiophene 0.01 MS
28 | 1531 |bis(2-methyl-3-furyl)disulfide 0.2 MS/RI
29 | 1603 |imidazole—-2-thione 0.01 MS
3272 (Pyrazines)
30 734 |pyrazine 0.1 MS
31 | 824 |methylpyrazine 1.58 MS/RI
32 912 |2,5-dimethylpyrazine 0.11 MS
33 997 |2-ethyl-6-methylpyrazine 0.36 MS/RI
¥ (Furans)
34 | 853 |furfurylalcohol 0.24 MS/RI
35 947 |2-methyl-5-(methylthio)-furan 0.37 MS/RI
36 | 1189 |2,3-dihydro-6-methylthieno-(2,3c)furan 0.02 MS
37 | 1224 |3-phenylfuran 0.02 MS
2H(Acids)
38 952 |2-furancarboxylic acid 0.24 MS
39 | 1952 |hexadecanoic acid 0.002 MS/RI
¢+d)| 3] = (Aldehydes)
40 | 963 |benzaldehyde 0.44 MS/RI
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41 | 1048 |benzenacetaldehyde 0.74 MS

42 | 1077 |4-methoxybenzaldehyde 0.18 MS

43 | 1398 |4-hydroxy-3-methoxybenzenaldehyde (vanillin) 0.06 MS/RI
A E (Ketones)

44 | 804 |2-hexanone 0.37 MS/RI

45 810 |3-methyl-2-pentanone 0.35 MS/RI

46 831 |1,3-cyclopentanedione 1.19 MS

47 | 1065 |[2-pyrrolylmethylketone 1.12 MS

48 | 1175 |1,2-dithian—4-one 0.04 MS

49 | 1250 |2-acetyl-4-methyl-1,3-cyclopentaedione 0.01 MS
A< &3} (Aliphatic Hydrocarbons)

50 768 |3-methyloctane 0.43 MS

51 | 1264 |2-methoxy—1-phenyl-1-propene 0.1 MS

52 | 1600 |hexadecane 0.01 MS/RI
o 2H Z(Esters)

53 | 1053 |2-butenoic acid 2-propenyl ester 1.98 MS

54 | 1949 |1,2-benzenedicarboxylic acid dibutyl ester 0.01 MS

55 | 1990 |hexadecanoic acid ethyl ester 0.01 MS/RI
7]E} Miscel laneouses

56 | 1333 | (2-methyl-1-(1-methylethyl)propyl)-benzen 0.02 MS

57 | 1459 |2,6-di(t-butyl)-4-hydroxy—-4-methyl-2,5- 0.01 MS
cyclohexadien

<34> GC/MS ¥4 A3 = 2 3 F 20014 & 5 Qo] et T I AEEol FAQlHoH, o5 gy
det= whE-(Maillard reaction)ibs, Al&® &3] AHEI Wdet= 98 AHE 7o) Ja48 AbE, & Eo

e diel] AbEmsolitt. ol9lel Y|t Aol & Faf Abmais wel dE i

<35> 53], nA3(F) 7] Fn EAE 713 9 (pyrazine)F; @ EaAEolW A &EF3 v, A gn],
A3F &), g o] EAS YEldlE F&(furan)F; 3 3 3EgE< tslol=2-2-wE-3(2H)-El
¥ +={dihydro-2-methyl-3(2H)-thiophenone}; 2-M & -3-F#E] 2{2-methyl-3-furanthiol }; H]=(2-WE-3-F&)
Y gto] ={bis(2-methyl-3-furyl)disulfide}; 2-o}M® E]o}E{2-acetyl thiazol} & £ 5HZS & &
4 QRS0 A

<36> I ol ARuED FAREe Yehve I35 dEES AW 23 A&t}

<37> 3) 88 (dar] 22) AN FsH 54 W7t

<38> Al#E = H37] 22 (control), oo AAldl 19 xwv] AAE H7bsk A, 9 o]df vl 19 xw] AAE H

7He el dieke] BAREAS AASITH RARAE 918 Ams
1, 2

= 1000ml, =% FEje] AldE = Har] &
Z((F) W B4 100g, 2 =] 24 (DA &

gol Az,

<39> Hrle A~AE” gAREA W (Munoz and Civil, 1992)& HE A83 AHukd HAMEA ¥bH(Quantitative
Descriptive Analysis, QDA, Stone and Sidel, 1992)& A}-&3}o] BAMHEAS AAs} &
#5537 a4 89o] 16 FHRIAE(HG7E =&55F A AEE YehdthHE AFEste] 49 dhE
371 % 32 ZF EAo figk HYE YEld Aola F 4E FEFEAES YW Ao RA olAL B

doll ofs = vt

X 3
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BED
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¥ 5

#s3 EA Control AAd 1 "] 1

A

\!] o) al c a

el A A 3.75 6.84" 7.75

%EUI
]— a

R 4.41 7.41 6.44
2 ‘

Sk 5.03 8.44 7.47
]— a a a

A3t 3.00 2.72 2.78

f/—k—‘:}l' b b a

= 2.16 2.22 2.53

1 ¢ \

MSG 5 4.59 6.81 7.78
_?__ 2] 5k c a

T a9 3.97 8.00 6.19"

olarzx o] A Sk ¢ a

Aeel Harr] vl 4.41 6.38" 8.00

o & 3} c a

i 3 4,22 6.91 5.75

k a a

e ] 1.81" 6.19 6.41

Ao plE x| 3F a c

e vk g 6.50 3.00 3.56"

Q22 FE A A

ST B 3,95 4.84 5.09

Ok 1] 13 a a

&3t @ 3.75° 5.69 5.25

5= BF a a

T 2 2.16° 2.84 2.84

e

?(4_1;—'_ ab

o 5.25 4.78 4.41

10 717k 3 :

G 3.44 3.13 3.98
= a

i 5.97 4.16" 4,98

471 F 5ol oA, 2 EoAM EAE oA @e A2 fFelAHem Aolrh ES omEHh. (p<0.05,

Duncan's multiple range test)

b Aske AR, AAd 13} nlad 1] 22v) AAE d7ReE Ha] A RE 7)Ee] Ax(diEd)dl
d el W3k gm, duk, guh MG %, 7 3] v, el Har] Fv, $f ), HE P, S
T @, g Fv, ¥ e Aot SEda, Ae vEA @), b7 gasigin. dAld 19
20 2 AR o] 2= nlae] 19 2v] 2AlE H7ERE o] szl wle), dnt, g, e Aa
71 v, SR @vlel Am7E A dERstan, MSG Sk Q1E ARl Hay] vl wlatd 19 2] A4 H
2 A=E YEhisle
LI, A TR 4] AE (T, %—J_Alcﬂ leﬂ l)oﬂ giste], Ba 2ar] x5 AHE 2 4ol o
ZH AL 6078l Al AnAE 73 A Eoll ik Mmoo

ZT AA 1 "] 1
2~ S b a ab
&AL 78w 5.37 6.07 5.65"

271 % 6ol oM, ZF2 FoAM EAE T B AL FoHoE Aolrh &S ov gtk (p<0.05,

Duncan's multiple range test)

E 6004 UEhbRel, AAld) 19 VRS AAS 7] 227 sulR AERdA feldon A e 4
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S8 vehig,

<50> <Ael 2: AAe] 2¢] AU WA S| R4 D 2eHE b
<51 1) getd & 24
2> NG 29 Bw oz 2dld] gRE SR, 0%, gud gD 5o AMARe B 1 ARE &7 % 7
o Vel At
2z 7
<53> T2 (%) 3 E%) a2 (%) R () =) pH
AN 2 6.26 20.6 34.6 93.74 17.7 6.98
<54> 2) 717184
<55> Al 29] 22 2V &AE FAFETTFHEE AASL GO/MS ol Zze] 4 v=9] FE S sk
7] % 8 ¥ & 3o YERAALE.
#* 8
<56> NO RI 38}E (Possible Compounds) 3 H34 (%) |[I.D
A 2
& (Alcohols)
1 |<700 3-penten—2-ol 0.37 MS/RI
2 11033 benzylalcohol 0.82 MS/RI
3 [1111 benzeneethanol 0.30 MS
3 3 3}3E(S-containing compounds)
4 |813 2 ,3-epoxypropylmethylsulfide 1.65 MS
5 1839 2-methyl—-4,5-dihydrothiophene 0.23 MS
6 |866 2-methyl-3-furanthiol 9.83 MS/RI
7 884 2-methyl-2-(methylthio)propane 0.13 MS
8 1929 4 ,5-dimethylthiazole 0.11 MS/RI
9 984 dihydro-2-methy1-3(2H)-thiophenone 1.09 MS
10 |1015 2-acethylthiazole 0.18 MS/RI
11 | 1059 cyclopentaethiol 0.70 MS
12 1075 2-thienylmethanol 0.90 NS
13 | 1102 1,3-dihydro—2H-imidazole-2-thione 0.18 MS
14 1107 2-acetyl-4-methylthiazole 0.11 MS
15 |1118 3-methyl-2-formylthiophene 0.96 MS
16 1192 3-ethyl-2-formylthiophene 0.65 MS
17 1237 dimethylformylthiophene 0.42 MS
18 |[1276 4-methyl-5-thiazoleethanol 0.97 NS
19 [1350 3-(dihydro-3(2H)-thienylidene)tetrahydro thiophene 0.35 MS
20 [1457 dimethyldihydrothienothiophene 0.18 NS
21 1528 bis(2-methyl-3-furyl)disulfide 2.07 MS/RI
22 1620 bis(2-methyl-4,5-dihydro-3-furyl)disulfide 0.27 MS
23 1993 (E)-N,N-deimethyl-2-butenethioamide 0.80 MS
24 11234 2-isopropyl—4,5-dimethylthiazole 0.95 MS
25 |1465 4,5-dimethylthiazole 0.23 MS
26 |1592 imidazole-2-thione 0.19 NS
27 11718 1-thiacyclohept-2-ene 0.28 MS
3] 8% (Pyrazines)
28 728 pyrazine 0.36 MS

_11_
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29 1819 methylpyrazine 1.34 MS/RI
30 1908 2,5-dimethylpyrazine 1.47 MS/RI
31 (913 ethylpyrazine 0.15 MS/RI
32 1916 2,3-dimethylpyrazine 0.13 MS/RI
33 1995 2-ehtyl-6-methylpyrazine 0.45 MS/RI
34 1998 2-ehtyl-5-methylpyrazine 0.55 MS/RI
35 |1077 3-ethyl-2,5-dimethylpyrazine 0.64 MS/RI
36 |1198 2,5-dimethyl-3-(2-methylpropyl)-pyrazine 0.11 MS
37 11302 2,5-dimethyl-3-(2-methylbutyl)-pyrazine 0.25 MS
2 (Furans)
38 |854 furfurylalcohol 0.14 MS/RI
39 |1218 2-ethenylbenzofuran 0.14 MS
40 |807 2-methyltetrahydrofuran-3-one 0.91 MS
41 (1191 3-methoxy-5-methy1-2(5H)-furanone 0.47 MS
42 11206 2,3-dihydro-6-methylthieno-(2,3c)-furan 0.19 MS
43 1241 2-methyl-5-methylthiofuran 0.37 NS
AH(Acids)
44 1954 2-furoic acid 0.25 MS
45 1798 N-(o-nitrophenyl)anthranilic acid 0.48 MS
46 1940 9-hexadecenoic acid 0.45 MS/RI
47 1967 hexadecanoic acid 4.50 MS/RI
48 (2136 (Z,7)-9,12-octadecadienoic acid 1.33 MS
< d)3] = (Aldehydes)
49 |<700 3-methyl butanal 4.20 MS/RI
50 |<700 2-methyl butanal 1.29 MS/RI
51 |957 benzaldehyde 0.25 MS/RI
52 (1042 phenylacetaldehyde 2.10 MS/RI
53 |1381 1-(2,4~difluorophenyl )-ethanone 0.11 MS
54 |1536 3-methoxy—-4[(trimethylsily)oxyl-benzaldehyde - MS
A€ (Ketones)
55 [<700 2,3-pentanedione 1.26 MS/RI
56 1899 3-mercapto—-2-pentanone 0.57 MS/RI
57 1905 1-methylthio—2-butanone 0.55 NS
58 1063 1-phenylethanone
59 |1161 isobutyl-N-butyl-3,3-D2-ketone 0.44 MS
60 |1396 4-hydroxy-3-methoxybenzenaldehyde (vanillin) 0.24 MS/RI
61 |[1298 1,3-dimethyl-5-methoxymethyluracil 0.32 MS
62 |1822 1,6-methyl-oxacyclohexadecan-2-one 0.15 MS
¥ (Phenols)
63 | 1087 2-methoxyphenol 0.37 MS/RI
64 |[1711 nonylphenol 0.29 MS
65 |1719 4-nonylphenol 0.15 MS/RI
66 |1749 4-(1,1,3,3-tetramethylbutyl)phenol 0.18 MS
67 |[1312 4-vinyl-2-methoxyphenol 1.58 MS/RI
68 |1313 2,5-dimethyl-3-(2-methylbutyl)pyrazine 0.35 MS
A= &3}<ea(Alphatic Hydrocarbons)
69 |>2200 5-dodecyn 0.66 MS
g€ ZE (Esters)
70 | 1066 heptanic acid 2-vinyl ethyl ester 0.36 MS
71 {1906 1,2-benzenedicarboxylic acid dibutyl ester 0.91 NS
72 11989 hexadecanoic acid ethyl ester 0.28 MS
73 |2161 (Z)-9-octadecenoic acid ethyl ester 0.24 MS
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74 |>2200 |2-propenoic acid 3-(4-methoxyphenyl)-2- ethylhexyl 0.14 MS
ester
75 71€} Miscellaneouses compounds
826 3-(1-methylethoxy)-propanenitrile 0.65 MS

76 |844 trimethyloxazole 0.29 NS

77 1952 3-(2-hydroxypropy)-5-methyl-2-oxazol idinone 1.56 MS

78 11059 2-acetylpyrrole 0.31 MS

79 (1201 1-nitrosopyrrolidine 0.22 MS

80 1209 4-ethyl-4-heptanamine 1.12 MS

81 |[1488 3-oxido-1-phenylpyridine 0.38 MS

82 1494 4-fluoro—6-aminopyrimidine 0.25 MS

83 |1576 3-cyano—-2-methyl-4-methylthio-6-2-furyl pyridine MS

84 11635 3,4-benzobicyclo-(3,2,0)-3-heptene 0.17 MS

85 1672 3,4-dihydroxyphentylglycoltetratms 0.89 MS

86 |2155 5-(hexadecyloxy)-2-pentadecyl-(E)-1,3-dioxane 0.32 MS
GC/MS &4 A3 &= 3 3 F 8ollA o 5 ko], vds TR RSl Sl en, HAAld 204 =
G5 et A AEEe] 3070 ol sAHAL Adets dES e Adxl F, G obv Ao m Y
FAE FE F o Bol sAHAUG. o] 7hEul 2-wl"-3-FFE & {2-methyl-3-furanthiol}, H|Z=(2-#¥-3-
FA)g Aol ={bis(2-methyl-3-furyl)disulfide}, @A}e|7}=2)2H hexadecanoic acid}, 3-"E F-EFZ{3-
methyl butanal}, W% &7 {methyl pyrazine} §°] F& ¥

F(Sulfur) g L2 2-vE-3-F&E &, H2(2-vE-3-F
E] & ¥ ={dihydro-2-methyl-3(2H)-thiophenone}°] 7}4 @o o=
furanthiol}, ®B]Z~2-WE-3F=)t]Ad o] ={bis(2-methyl-3-furyl)di

o= 2-2-ve-3(2H)-
E-F e &{2-ethyl-
ulfide}s= Elojylog Xy AAE AHO

yrl el 2 ¢
2_

é&v

Z gAY, 2 gl ARvtEaR HH sk v e A & 5 e dgheolt

719k o] dAHer - Har] Fu SAS TR AEE0l Bel HEHC dutdew - ar] shl

Ve zn 247} Az
3) 834

AR

3o

315g0 & 2A] 0.315¢ WolA Azsich. Wrhe sAEY
§3o] WARAS WSt BAHRA

1 B

=1

HA}

Qa7 F(HEE, (F)
BAS ANslt. AN A% st Awst da7 F9 0.18F g, Har F

oY

b

27 %) "N B5H 54 9
izl =, 0 A8 ool AAle 29 2v] 245 H7EsE A o
2 A3 J=A gA}

e A GEAERR ¥
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