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Composition of Free Sugars, Free Amino Acids, Non-Volatile Organic
Acids and Tannins in the Extracts of L. chinensis M., A. acutiloba
K., S. chinensis B. and A. sesstliflorum S.
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Abstract

For the determination of principal taste components in L. chinensis M., A. acutiloba K., S. chi-
nensis B. and A. sesstliflorum S., which were extracted with water and ethanol, contents and
composition of free sugars, free amino acids, non-volatile organic acids and tannins were analyz-
ed. The extraction yield of them was high when using the water as an extraction solvent, the op-
timal ethano!l concentration with high yield was in the range of 50~75%. The contents of free
amino acids in their extract (25 °Bx) was high when using the ethanol as the extraction solvent.
The amino acid content was in the range of 123-159 mg% in samples. The free sugar of extracts
contained 2 - 12% in samples which were consisted of glucose, fructose and sucrose. The pH and
acidity range of extracts were 4.4-5.1 and 1.01-2.27%, respectively, and especially extracts of S.
chinensis B. showed to be strong acidity as pH 2.9 and addity 11.93%. The composition of non-vol-
atile organic acid in extracts of S. chinensis B. contained citric acid and malic acid 3.90% and
3.92% respectively as major components. The tannin content of extracts was considerably high
when extracting with 50% ethanol, especially A. sessiliflorm S. contained 3.35% - 3.85%.
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Table 1. Chemica! composition of medicinal herbs (%)

Sample Moisture Ash  Fat  Protein Fiber
L. chinensis M. 21.9 5.4 147 18.9 1.8
A. acutiloba K. 12.2 6.5 11.2 13.2 3.8
A. sessilifiorum S. 8.7 5.2 4.1 59 13.9
S. chinensis B. 16.1 52 21.5 5.9 2.8
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Table 2. Contents of free amino acids of extracts (25° Bx) from medicingl herbs by water and 50% ethanaol
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L. chinensis M. Ethanol( /O)A. acutiloba K.
T A. sessilifiorum S. =4 S. chinensis B.
Fig. 1. The extraction yield of medicinal herbs by water
and ethanol.
*Extraction yield: extract weight of soluble solid (50°
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L. chinensis M

A acuhiobo K

A. sessilifiorum S. S chinensis B.

Amino acids

w £ w E w E W 3
Aspartic acid 7.35 3.39 2.43 — 2.18 4.0 1.09 2.25
Threonine — - - 498 — — — —
Serine 19.93 6.08 4.81 - 1.54 3.69 - 2.25
Glutamic acid 1.89 6 41 1.47 7.07 1.12 1.25 — 2.25
Proline 7.34 20 40 — 23.18 — — — -
Glycine 0.51 1 B6 0.50 0.53 0.12 — — —
Alanine 4.69 19 .45 3.59 8.08 - 1.44 1.47
Cystine — 212 — - - — -
Valine 3.09 516 1.34 264 2.44 1.89 -— 1.00
Methionine — - — — — 3.40 —
Isoleucine 3.0 3.91 — 0.87 — - — —
Leucine 3.25 4.75 — 141 — 5.02 — —
Tyrosine 3.93 18.06 — 116 0.98 — 1.88 —
Phenylalanine 2.10 10.67 1.02 1.87 0.54 0.78 0.94
Histidine 3.39 5721 2.51 6 67 — 0N — —
Lysine 1.26 3.47 — 2.27 — 0.99 - 0.94
Arginine 3.04 12.19 23.75 72.24 1.05 33.29 6.02 3.01
Total 64.80 12313 41.42

132.94 9.97 53.06 12.39 14.49

*W: Water, E: 50%-EtOH
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Table 3. Sugar contents of extracts (25° Bx) from medi-

cinal herbs by water and 50% ethanol (%)
Sample Solvent Fructose Glucose Sucrose Total
L. chinensis M. w* 3.4 2.7 — 6.1

E* 2.8 2.9 0.3 6.0

A. acutiloba K. w 1.9 6.0 0.3 8.2
£ — — 10.4 10.4
A. sessiliflorum S. w 1.0 1.3 1.2 3.4
3 0.5 1.4 1.8 3.8
S. chinensis B. w 1.0 1.1 — 2.2
£ 1.3 1.7 — 3.0

*W: water, E: 50% ethanol
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Table 4. pH and acidity of extracts (25° Bx) from medi-
cinal herbs by water ond 50% ethanol

Z4¢ GLCA 3

st gles 33

Water 50%-EtOH
Sample
pH  Acidity(%) pH  Acidity(%)
L. chinensis M. 5.0 2.27 5.1 1.01
A. acutiloba K. 4.6 1.20 53 0.85
A. sessiliflorum S. 4.6 1.39 4.4 1.73
S. chinensis B. 2.9 9.88 2.9 11.93
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Table 5. Composition of non-volatile organic acids of extract (25° Bx) of medicinal herbs by water and 50% ethanol

(mg%)
Organic L. chinensis M. A acutiloba K. A. sessilifforum S. S. chinensis B.
acid w* £ w £ w £ w £
Lactic acid 821.6 875.7 243.9 23.2 12.4 48.0 103.2 46.8
Oxlic acid 212.0 19.8 115.8 20.1 23.4 17.2 108.0 93.9
Malonic acid 1.6 3.6 3.6 11.6 1.8 — 4.8 —
Fumaric acid 28.0 — 15 - 13.4 10.8 25.8 2600.5
Maleic acid 19.2 8.1 288 79 7.6 34.4 149.7 172.0
Itaconic acid 68.8 5.4 4.7 59 10.5 7.2 148.5 278.7
Levulinic acid 3.2 477 1.5 0.5 0.8 1.8 3.9 236.2
Succinic acid — - 2.1 43 — 3.6 28.5 948.0
Malic acid 520.8 58.5 5361 3319 413.4 643.2 3903.6 15121
-ketoglutaric acid 4.8 2.7 1.2 2.3 2.8 4.6 16.2 148.0
m-ketoglutaric acid 38.4 25.2 375 289 411.3 647 .4 94.2 169.3
Citric acid 23.2 18.0 50.7 57.7 36.2 14.4 3918.5 2394.0
Pyroglutaric acid 136.0 74.7 60.3 64 7 11.3 13.6 69.6 276.0
Total 1877.6 1139 4 1097.7 558.9 944.9 1460.2 8574.5 8875.5

*W: Water, £: 50% Ethanol
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Table 6. Tannin contents of extract from medicinal
herbs by water and 50% ethanol

Tannin content* (mg%)

Sample
Water 50%-Ethanol
L. chinensis M. 643.1 608.4
A. acutiloba K. 525.1 585.6
A. sessiliflorum S. 3351.0 3849.2
S. chinensis B. 278.2 949.3
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