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Chemical Components in Leaf and Fruit Stalk of
Hovenia dulcis Thunb.
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Department of Food Science and Technology, Gyeongsang National University

Abstract

The chemical components of Hovenia dulcis leaf and fruit stalk, naturally growing in Korea, were determined.
Crude protein of leaf and total sugar of fruit stalk was 7.30 and 51.64%, respectively. The major mineral components
were K, Ca, Mg, Na and Mn in that order. The content of vitamin C was 4.8 mg% for leaf and 3.8 mg% for fruit
stalk and that of free sugar was 1.37% of fructose for leaf and 8.83% of sucrose for fruit stalk. The highest organic
acid in leaf and fruit stalk was malic acid and its content was 171521 mg% and 439.18 mg%, respectively. The
highest component of total amino acids in leaf and fruit stalk was glutamic acid(497.99 mg%) and proline(751.78
mg%), respectively. The highest fatty acid in leaf and fruit stalk was 43.54% of linolenic acid and 23.15% of
palmitic acid, respectively. trans-Geraniol(124.36 ppm) and isobutyric acid(292.67 ppm) were predominant volatile

compounds in leaf and fruit stalk, respectively.
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Table 1. Proximate compositions in Hovenia dulcis
(unit : %, wet basis)

Sample Moistre  Total sugar Crude protein  Crude fat  Ash
Leaf 750 615574 130 450 353
Frut stalk 2983 SL64(19.92) 580 200 1035

" Reducing sugar.
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Table 2. Content of minerals in Hovenia dulcis
(unit : ppm, wet basis)

Sample N Mg K G M 7Zn O F
Leaf 348 9058 59147 23941 1743 262 TV 1079
Frut sk 1285 4542 63206 1044 97 72 Tt Rl
Y Trace.
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Table 3. Content of free sugars in Hovenia dulcis
(unit : %, wet basis)
Sample Sucrose  Glucose  Fructose  Mhltose Rbammose  Xylose
Leaf N 03 131 04 ND ND
Fruit stalk 883 5.88 6.62 ND ND ND

" Not detected.
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Table 4. Content of organic acids in Hovenia dulcis
(unit : mg%, dry basis)

Components Leaf Fruit stalk
Pyruvic acid 7.39 7.81
Oxalic acid 666.87 86.74
Malonic acid 1,000.68 13.64
Fumaric acid 34.33 41.24
Succinic acid 144.15 3947
Maleic acid 372 2.35
Malic acid 1,715.21 439.18
a-Ketoglutaric acid 71.24 ND"
Citric acid 822.45 199.40

" Not detected.

T4otoledt st

SA4ReD e PAolLd YUL BNE 2
# F 1759 oful=lte] FHHR LY 2 2AE Table
59} 2o} =, 99 7% gluamic acidz} 497.99 mg%E
713 Bo] dislo AdNew, 3o 2 proline, leucine
oI, FYolAE prolineo] 75178 mg%E 71 A
debth 4 5050 R 54 e Foulxa
FFol 15850 mg%z verd Bep ving W S
F919) opmlieat gafo] vl W velyich

Table 5. Content of total amino acids in Hovenia dulcis
(unit - mg%, wet basis)

Components Leaf Fruit stalk
Aspartic acid 397.95 293.71
Threonine 255.50 167.56
Serine 232.67 165.86
Glutamic acid 497.99 298.36
Proline 438.20 751.78
Glycine 254.52 130.31
Alanine 270.18 194.38
Cystine 103.28 153.70
Valine 242.05 156.88
Methionine 112.30 55.18
Isoleucine 239.16 162.34
Leucine 376.98 22322
Tyrosine 247.39 96.98
Phenylalanine 376.42 327.22
Histidine 161.94 76.11
Lycine 288.33 208.98
Arginine 33341 192.07
Total A A. 4,828.27 3,654.64
Total EAA.” 2,052.68 1,377.49

" Essential amino acid(Thr+Val+Met+Ile + Leu+Phe+His+Lys).
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Table 6. Fatty acid compositions in Hovenia dulcis
(unit - %, wet basis)

nComponents Leaf Fruit stalk
Lauric acid 248 0.38
Myristic acid 141 0.60
Palmitic acid 1571 23.15
Stearic acid 444 5.10
Oleic acid 0.51 1.77
Linoleic acid 1047 21.94
Linolenic acid 43.54 13.90
Arachidic acid 1.13 1.90
Behenic acid 1.83 7.95
Others 18.48 2331
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Fig. 1. Chromatogram of volatile compounds in Hovenia dulcis
leaf(A) and fruit stalk(B).

Table 7. Volatile compounds of Hovenia dulcis leaf

Peak Contents Area peak
No, Compounds” oom (%)
1 j-Pinene 7.46 0.89
2 3-Hexenal 7.70 092
3 2-Pentyl furan 1.77 021
4 2-Methyl-2-hepten-6-one 12.59 1.51
5 Hexanol 6.86 0.82
6 3-Hexen-1-ol 39.59 475
7 Nonanal 13.72 1.64
8 Cyclohexanol 6.09 0.73
9 Linalool oxide 8.63 1.03
10 Linalool oxide(isomer) 25.54 3.06
11 2, 4-Heptadienal 2525 3.03
12 3, 5-Octadien-2-one 15.76 1.89
13 Benzaldehyde 33.57 4,02
14 Linalool 51.06 6.12
15 Junipene 61.13 7.34
16 Benzeneacetaldehyde 55.01 6.59
17 Citral 27.31 327
18 Myrtenol 19.92 2.39
19 trans-Geraniol 124.36 1492
20 Geranyl acetone 66.17 7.94
21 Benzenemethanol(Benzyl alcoho’ 57.00 6.84
22 A-Ionone 66.69 8.00
23 5, 6-Epoxy-5, 6-dihydro- 8-ionone  43.01 5.16
24  4-(1-Methyl ethyl)-phenol 11.55 1.38
25 Pseudoionone 9.55 1.14
26 Eugenol 6.16 0.74
27 2-(1-Methyl propyl)-pheno! 13.72 1.64
5,6,7,7a-tetrahydero-s,4, 7a-trimethyl-
28 2(4H)‘benzoﬂ}1,ranone d 10.13 121
29 2, 3-Dihydro benzofuran 6.87 0.82

Y Compounds isolated from water extract by SDE method.

Table 8. Volatile compounds of Hovenia dulcis fruit stalk
Peak Contents Area peak

Compounds” (opm) (%)
1 1-Butanol 14.68 2.18
2 3-Methyl butanoic acid, 3172 471

2-methyl propyl ester
3 3-Methyl-1-butanol 8.71 1.29
4 Ethyl tiglate 2.77 041
5 1-Pentanol 4,19 0.62
6 3-Hydroxy-2-butanone 21.85 324
7 3-Methyl-butanoic acid, 5.07 0.75

3-methyl buthyl ester
8 2-Methyl-2-buten-1-o0l 8.93 1.33
9 1-Hexanol 35.67 5.30
10 3-Ethyl-2, 5-dimethyl pyrazine 22.15 3.29
11 Tetramethyl-pyrazine 39.76 591
12 2-Ethy}-1-hexanol 2.49 037
13 Benzaldehyde 322 0.48
14 Isobutyric acid 292.67 43.48
15 Butanoic acid 13.28 197
16 3-Methy! butanoic acid 6.79 101
17 Borneol 18.08 2.69
18 Vanillic acid 474 0.70

19 Benzoic acid, 2-methyl propyl ester  6.35 0.94
20 2-Hydroxy benzoate 17.88 2.66
21 Hexanoic acid 20.02 2.97
22 Benzene methanol(Benzyl alcohol) — 3.58 0.53
23 Phenyl ethyl alcohol 88.70 13.17

Y Compounds isolated from water extract by SDE method.
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