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Abstract

The purpose of this study was to analyze the flavors of four fresh herbs(rosemary, basil, applemint, and
majoram) and when they are fried, boiled, baked, and microwaved. Among the 18 flavors in rosemary, 37.40%

was composed of « -pinene(flavor of refreshing pine). The next highest composition of rosemary was 1,8-ci-
neole(fresh, cool, sweet flavor) with 23.34%. In basil, 1,8-cineol had the most composition with 32.9%, and next
was 3-hexen-1-ol(delicate floral fragrance) with 20.6%. When it was boiled, it barely had loss and when it was
fired, only 10% of its flavor was left. Trans- 8 -ocimene(camphoraceous and pine-like flavor) composed applemint
with 16.66% and £ -pinene(dry-woody and resinous-piney flavor) with 12.99%. Majoram was composed with 21
differrent flavors, 18.80% was composed of sabinene(spicy, woody-herbaceous flavor) and 7 -terpine(citrusy fla-
vor) composed 15.61% of majoram. Majoram had more flavor left when cooked compared to other herbs. In
conclusion, rosemary and majoram had the most stability than other herbs, and boiling and baking left more flavor

than frying them.
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Fig. 1. Flow diagram of flaver extract and purge.
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Table 1. Operating conditions of mass spectro-
meter used for the identification of flavor com-

pounds
Instrument HP 5890 IGC/HP 5972 MSD
Setup source
Ionization 70 eV
Resolution 1000
Setup scan
Mass range 35~300
Scan speed 1 second per decade

Data handling system

Operating system HP Chemstation

Wileynbs(National Bureau of

Library .
Standard, Washington, D.C.)
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Table 2. Kinds and contents of flavor on rosmary with raw and cooking methods

Raw Frying Boiling Baking Microwave
Compound RT

Areax10° %  Areax10° %  Areax10° %  Areax10° %  Areax10° %

1  o-Pinene 1563 105204 3740 12225 5834 97517 36.01 61985 3826 77767 40.76
2 Camphene 1659  2864.9 10.19 17.8 0.85 30734 1135 1707.3 1054 15229 798
3 Verbenone 16.68 97.5 0.35 - 0.00 1242 046 528 033 2142 112
4 [B-Pinene 1792 31108 11.06 1784 851 28755 10.62 16812 1038 18732 9.82
5  Myrcene 18.53 1226.1  4.36 29.7 142 12357 4.56 3787 234 573.0  3.00
6  a-Phellandrene 19.13 949 034 - 0.00 140.1  0.52 559 0.35 1432 075
7 a -Térpinene 19.80 1499 053 14.7 0.70 223.6 0.83 1032 0.64 3603 1.89
8 Limonene 20.82 1547 0.55 478 228 524 0.19 402 025 639 033
9 1,8-Cineol 20.90 65643 23.34 4009 19.13  7909.0 2920 36994 2283 3950.5 20.71
10 V-Terpinene 22.04 3592 1.28 8.6 0.41 4969 1.83 2713 167 691.0 3.62
11  a-Terpinollene 23.58 2933 104 124 0.59 2976 110 1439 089 307.0 1.61
12 Linalool 24.23 2433 087 13.6 0.65 155.6  0.57 169.8 1.05 996 052
13 Camphor 26.56 3652 1.30 323 1.54 2565 095 4783 295 2922 1.53
14  Borneol 27.74 1113.9 396 29.0 1.38 105.0  0.39 2957 1.83 213.0 112
15  Verbenone 29.94 199.6 0.71 36.7 1.75 609 022 181.8 1.12 2641 138
16  Cis-Ocimene 32.09 230 0.08 - 0.00 137 005 13.8  0.09 276 0.14
17 Bornyl-Acetate 33.67 479.7 171 41.9 2.00 280.1 1.03 5920 3.65 4927 258
18  A-Caryophyllene  40.04 2669 095 93 0.44 306 0.11 1370 085 2124 111
Total 28127.6 100 20955 100 270824 100 162009 100 19077.6 100
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Table 3. Kinds and contents of flavor on basil with raw and cooking methods
Raw Frying Boiling Baking Microwave
Compound RT
Areax10° %  Areax10° %  Areax10° %  Areax10° %  Areax10° %
1 3-Hexeno-1-ol 11.82 4793 20.59 - - - 0 - - - -
2 Hexanol 12.39 492 212 - - - 0 - - - -
3 «a-Pinene 15.34 563 242 85 794 1472 1561 537 409 333 1176
4 Camphene 16.08 204 088 617 5796 617 655 212 162 8.0 2.81
5  Sabinene 17.40 45 191 - - 647 687 395 301 8.7 3.07
6  [B-Pinene 17.56 835 3.59 4.5 422 1333 14.14 85.0 648 245 8.65
7 1-Octen-3-ol 17.83 341 146 - - - 0.00 - - - 0.00
8  3-Otanone 18.11 142 0.6l - - - 0.00 505 385 - -
9  Myrcene 1834 424 1.8 34 3.19 1333 1414 - - 108  3.82
10 §-3-Camene 19.68 9.9 043 - - 11.6 1.23 - - - -
11 Limonene 20.35 394 169 143 1347 395 631 334 255 103 363
12 1,8-Cineol 2054 7647 3286 141 1323 698 741 4521 3447 113 4.00
13 Trans-B-ocimene 21.39 102.1  4.39 - - 1341 1422 715 545 18.1 6.38
14 V-terpinene 2248 16.7 0.72 - - 9.3 0.99 - 0.00 11.1 391
15  a-Terpinolene 23.51 353 152 - - 384 407 216  1.65 86 305
16 & -Carene 2422 3023 1299 - - 314 333 2702 20.60 70 248
17 Camphor 26.50 50.8  2.18 - - - 0.00 286 218 - -
18 Bomyl acetate 33.64 217 093 - - 41.1 436 238 181 - -
19  Eugenyl methyl ester  39.12 200 0.86 - - - - 200 1.53 - -
20  Bergamotene 40.64 1121 4.82 - - - 1121 855 1085 3829
21 3 -Farnesene 4143 28.2 1.21 = 7.2 0.76 282 215 23.1 8.17

Total 23273 100 106.5 100 9429 100 13115 100 2834 100
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Table 4. Kinds and contents of flavor on applemint with raw and cooking methods

Raw Frying Boiling Baking Microwave
Compound RT . . . . p

Areax10” % Areax10” %  Areax10” %  Areax10® %  Areax10® %

1 Ethyl isobutyrate 7.89 1527 278 - - - - - - - -

2 Ethyl methylbutylate  11.39  560.1 10.18 - - 458 203 3093 17.08 = -

3 Cis-3-hexenol 13.55 784 143 - - - - - - - -
4  Thyjone 15.00 584  1.06 - - 46.8  2.07 314 173 109 242
5  «a-Pinene 1536 4451 809 131 4076 7241 3202 2497 1379 1992 4415

6  Camphene 15.99 48.7 089 - - 1246 551 144 0.80 - -
7  Sabinene 1745 3831 696 - 103 046 1409 7.78 17.1 3.80
8  [-Pinene 17.60 7144 1299 103 3203 5849 2587 3139 1733 525 1163

9 1-Octen-3ol 17.86  307.0 5.58 - - - - - - -
10 Myrcene 1836 4781  8.69 - - 163.0 721 1503 830 228 5.05

11 Cis-3-hexenyl acetate 19.19 1020 185 - - - - - - - -

12 a-Terpinene 19.67 429 078 - - - - - - -
13 Limonene 2037 6181 11.24 - - 1833 811 1462 807 408 9.05
14 1,8-Cineole 2050 1304 237 - - 572 2353 206 114 772 1710
15 Trans-B-Ocimene 2090 9163 16.66 - - 2979 1317 2390 1319 307 6.80

16  «-Phellandrene 2254 4655 846 87 2720 230 1.02 1955 10.79 - -
Total 55012 100 32.1 100 22610 100 18t1.1 100  451.2 100




44 . AL .

gdo] g A We Aow Rl
HhA Fol A +

=
Bl Akl R HRE)
62:

i
-
o
2
Lo
rr
v
il
= od
o
tlo

el e 53 @7
& A}28ES Wi+ ethyl methylbutylate= 7] 71} o}
olAazgo|BZ JIA w A o] 27HY

ES TR
2 Aolx

1z

ohzgel 4 Almet 74 g o] 9
A3+ Fig. 5 2 Table

TUNBVSHE

Fig. 5. Gas chromatogram of flavor of raw ma-
joram(Origanum majorana L.)
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Table 5. Kinds and contents of flavor on majoram with raw and cooking methods

Raw Frying Boiling Baking Microwave

Compound RT .
Areax10° %  Areax10° %  Areax10° %  Areax10®° %  AreaxI0® %
1 Thujone 1504 1665 200 103 260 2252 271 4174 616 1786 344
2 @-Pinene 1539 5059 600 628 1591 4299 518 2761 408 3030 583
3 Camphene 1611 1033 120 166 420 781 094 225 033 141 027
4  Sabinene 1755 15818 1880 591 1499 27910 33.62 15818 2336 12212 2350
S B-Pinene 17.65 2458 292 160 407 1421 171 1437 212 1245 240
6  Myrcene 1838 3549 421 142 360 6429 774 5023 742 3663  7.05
7 a-Terpinolene 1975 5453 647 161 407 7992 963 271 040 3984  7.67
8  O-cymene 20.14 1415 168 287 727 1056 127 1199 177 271 052
9  Limonene 2041 6400 7.60 268  6.79 83 0.0 9560 1412 5294 10.19
10 1,8-Cineol 2054 2567 305 624 1582 642 077 - 000 379 0.73
11y -Terpenene 2204 13150 1561 230 582 12612 1519 7820 1155 5933 1142
12 1-Phellandrene 2255 367.8 437 - - 3160 381 1703 252 1201 231
13 7 -Terpinolene 2354 1555 185 - - 2617 315 3403 503 1413 272
14 Linalool 2427 10439 1239 273 692 2813 339 4804 709 1724 332
15§ -3-Carene 2831 5123 679 - - 2623 316 2413 356 1199 231
16  Camphene 2897 399 047 - - 118 014 226 033 - 0.00
17 Linalyl acetate 3211 2604 309 187 475 5723 689 5530 817 5403 1040
18 Bomyl acetate 3365 198 023 126 319 203 024 128 019 128 025
19  Trans sabinyl acetate 34.31 430 051 - - 187 023 521 077 437 084
20  B-Caryophyllene 4005 463 055 - - 108 013 473 070 1637 315
21  Famesene 4345 183 022 - - - - 227 034 8.0 171
Total 84238 100 3946 100 83029 100 67717 100 51968 100
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