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Comparative Studies on the Amino Acids and Flavor Compounds Among Some Varieties of Perilla

Leaves Cultivated in Miryang Area. Young-Whan Ch01 and Young-Guen Lee”.

Dept. of Food Science,

Miryang National University, Miryang 627-702, Korea, 'Dept. of Horticulture, Miryang National University,
Miryang 627-702, Korea — The present investigation was carried out to determine the qualitative dif-
ference between 4 varieties of perilla leaves cultivated Miryang area, particularly focusing on the
amino acid composition and flavor compounds. Aspartic acid, glutamic acid, glycine, alanine, argi-
nine, and threonine were the major amino acids, and tyrosine and cysteine and methionine containing
sulfur were detected as little amount in protein of all perilla leaves. All perilla leaves contained about
34 kinds of free amino acids, and the major free amino acids were same as the protein bound amino
acids. However, no significant difference among 4 varieties of perilla leaves was observed in the
profiles of protein bound and free amino acids composition. Flavor compounds analyzed by GC-MSD
following to extraction of flavor by SDE (Simultaneous Steam Distillation-Extraction) were detected as
51 kinds from "Leafy perilla 1', 47 kinds from "Yupsil perilla’, 46 kinds from "Miryang 9" and "YCPL.
The major volatile compound was perilla ketone, its concentration was 145.75 ng/g in "Miryang ¢,
187.00 pg/g in "YCPL', 301.59 pg/g in ‘Leafy perilla 1" and 55142 ug/g in "Yupsil perilla’, but the
other flavor compounds, 3-hexen-1-o0l, trans-2-hexenal, f-caryophyllene, a-farnesene and etc, were less

than 20 pg/g.

Key words — perilla leaf, protein bound amino acids, free amino acids, flavor
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Table 1. Contents of protein bound amino acids in the 4 varieties of perilla leaves

Content (mg/100 g)

Amino acids
Leafy perilla 1 Yupsil perilla Miryang 9 YCPL

1. Monoamino-monocarboxylic amino acids

Glycine 286.3 203.5 153.1 182.3

L-Alanine 261.9 277.0 266.8 214.1

L-Valine 1114 132.3 125.5 89.7

L-Leucine 135.5 182.4 139.6 108.6

L-Isoleucine 120.8 136.9 180.7 102.7
2. Hydroxy-amino acids

L-Serine 170.4 211.0 154.6 161.1

L-Threonine 186.9 200.3 172.0 149.6
3. Sulfur containing amino acids

L-Cysteine 721 90.6 48.1 49.6

L-Methionine 54.5 86.1 829 714
4, Monoamino-dicarboxylic amino acids

L-Aspartic acid 4827 413.6 392.7 259.1

L-Glutamic acid 3485 4246 371.5 306.7
5. Diamino-monocarboxylic amino acid

L-Arginine 148.2 206.3 186.4 150.7

L-Lysine 198.7 221.8 176.3 136.8

L-Histidine 160.1 175.3 170.2 1459
6. Aromatic amino acids

L-Phenylalanine 184.6 181.1 129.7 166.2

L-Tyrosine 625 90.8 54.1 98.0
7. Imino acids

L-Proline 1091 1451 142.8 150.8

Essential AA® 868.0 1031.4 888.8 773.4
Total amino acids 3094.2 3378.9 3077.0 25433

*Essential amino acids : Sum of valine, leucine, isoleucine, methionine, lysine, phenylalanine and tyrosine.
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Table 2. Contents of free amino acids in the 4 varieties of perilla leaves

al
£ felohute AYHH 455

2% of 34%o] AEHYLH, o F 72 HEL glutamic

Peak ) ) Content (umol/100 g)
Amino acids
No. Leafy perilla 1 Yusil perilla Miryang 9 YCPL
1 o-Phospho-L-serine tr. - tr. tr.
2 Taurine tr. tr. tr. tr.
3 0-Phosphoethanolamine 8.4 144 8.0 23.2
4 Urea 99.0 78.0 1258 59.2
5 L-Aspartic acid 3774 403.6 3344 342.0
7 L-Threonine 84.0 66.4 178.2 124.8
8 L-Serine 4440 576.8 385.4 524.2
9 L-Asparagine 304.4 2604 4212 196.8
10 L-Glutamic acid 624.0 594.4 618.4 383.6
1 L-Sarcosine 48.0 36.6 1424 55.2
12 L- o -Aminoadipic acid - tr. - -
14 Glycine 547.0 600.8 475.6 607.2
15 L-Alanine 359.4 3304 3842 3126
16 L-Citrulline 84 tr. 7.6 12.2
17 L- @ -Amino-n-butric aicd 17.0 248 9.2 154
18 L-Valine 206.0 198.4 262.4 178.6
19 L-Cystine 10.0 17.2 114 222
20 L-Methionine 234 17.7 124 38.4
21 Cystathionine - - 8.2 tr.
22 L-Isoleucine 106.0 99.8 42.6 1418
23 L-Leucine 175.0 184.2 205.6 94.6
24 L-Tyrosine 744 78.0 97.6 438
25 B-Alanine 64.4 204 78.6 55.0
26 L-Phenylalanine 52.0 18.4 34.6 61.2
27 DL-B-Aminobutric acid - - 6.6 tr.
28 L-Homocystine tr. tr. 9.8 tr.
29 y -Amino-n-butric acid 156.0 116.8 160.4 59.2
30 Ethanolamine 58.4 874 40 25.8
31 Ammonium chloride 2454 198.6 2049 256.3
32 8-Hydroxylysine - - -
33 L-Ornithine 36.5 19.7 34.5 225
34 L-Lysine 196.2 200.9 1772 181.9
35 1-Methyl-L-histidine 54.5 68.2 427 322
36 L-Histidine 82.0 1427 108.0 68.7
37 3-Methyl-L-histidine 58.0 65.2 26.0 4.5
39 L-Carnosine 225 56.9 40.1 15.2
40 L-Arginine 280.0 186.5 207.3 303.2

“tr: trace is less than 5.0 umol/100 g.
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Fig. 1. TIC (Total Ion Chromatogram) of flavor compounds from perilla leaves (Miryang 9 as an example).



Table 3. Flavor compounds from the 4 varieties of perilla leaves
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Content (ug/g)

6RT", Flavor compounds - - - -
Leafy perilla 1 Yupsil perilla Miryang 9 YCPL
Hydrocarbons
8.173 Myrcene tr tr tr tr
8.530 iso Limonene tr tr ND ND
9.453 Limonene 6.95 1.30 4.55 0.78
10.038 Propyl benzene tr tr tr 0.35
10.443 o -Pinene ND tr ND ND
10.467 y -Terpinene 1.78 tr 1.13 0.26
11.461 Terpinolene tr tr tr tr
12.625 @ -Fenchene tr ND ND ND
13.630 B-Farnesene tr tr fr 0.28
15.003 Camphene tr tr ND ND
18.945 @ -Chamigrene 0.73 1.28 tr 2.00
20.401 B-Elemene tr 0.87 tr ND
21.152 p-Caryophyllene 11.67 28.01 11.27 19.80
21.989 @ -Humulene 210 5.06 2,27 247
23.001 a -Farnesene 12.04 33.98 12.30 30.28
23168 Bicyclo germacrene 321 4.35 246 tr
24520 trans-Caryophyllene tr 0.53 tr 044
25.206 Junipene 1.10 1.20 tr 0.62
26.808 @ -Muurolene 1.86 ND tr 0.66
Aldehydes
2.959 Hexanal 0.80 0.74 1.62 0.84
3.943 4-Pentenal tr tr tr 0.30
3.961 trans-2-Hexenal 435 539 7.28 5.87
5.608 2,4-Hexadienal tr fr 0.86 0.50
9.160 Phellandral ND ND ND 0.35
17.531 Citral ND tr tr 6.19
19.964 8-Cadinal tr tr tr 0.36
Ketones
8.095 3-Octanone 0.40 0.63 0.31 2.80
10.814 Acetophenone ND ND ND 0.32
16.883 Perilla ketone 301.59 551.42 145.75 187.00
17.604 cis-Jasmone tr ND 0.49 1.55
Alcohols
2.630 2-penten-1-ol ND ND ND 0.34
4.061 3-Hexen-1-0l 16.12 10.63 7.28 587
4,281 2-Hexen-1-ol 2.40 218 216 242
7.890 1-Octanol IS IS IS IS
8.415 Ethyl amyl carbinol 0.63 0.57 0.39 3.24
13.336 L-Linalool 1.16 tr ND ND
13.340 f-Terpineol ND tr ND ND
14.363 Terpinene-4-ol tr ND ND ND
19.526 Eugenol 321 ND 2.68 3.85
24.644 Nerolidol 0.94 1.84 0.69 1.14
24971 2,6-Dimethy] phenol ND fr tr 024
Esters
11.751 Methy! benzoate tr tr 0.58 0.66
14.794 Linalyl propionate 3.18 1.59 0.81 0.37
24.837 cis-3-Hexenyl benzoate 1.74 11 211 0.84
Unknowns 17.65 65.81 13.26 39.19

*tr: trace is less than 0.2 pg/g.

*ND: Not detected.

*IS: Internal standard as 1-octanol.
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