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Abstract

This study was conducted in order to promote the utilization of Hovenia dulcis Thunb as food. The physicochemical
properties and sensory characteristics of the extracts from the leaf, fruit, stalk and stem were examined. The extract of stem
was the brightest in L value (p<0.05), but the lowest in b value (p<0.001). By the sensory evaluation, the external appearance
was the best in the extract of stem. The extract of leaf was the darkest in color and that of stem the lightest. The bitter
and astringent taste was stronger from the leaf compared with other parts. The extract of fruits stalk of Korean Hovenia
dulcis was preferred in most of attributes. The total sugar content was the highest from the fruits stalk. Among free amino
acids, aspartic acid, glutamic acid and alanine were rich in order. Potassium contents were the highest among minerals from
the fruits stalk, leaf and stem. Ca and Mg followed the next. The results were the same both in Korean and in Chinese
tree. Among organic acids, malic acid was the most in the fruits stalk, leaf and stem. It was followed by citric acid. In the
test of free sugar, glucose was the most and followed by sucrose and fructose in the fruits stalk. Fructose was contained

the most in leaf and stem.
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Table 1. Instrument and operating conditions for amino
acid analysis

Instrument HITACHI(Model L-8800)
Column Cation exchange resin(4.6mmx60mm)
Gradient elution
Buffer T : 0.16 N Sodium citrate(pH 3.3)
. Buffer II : 0.2 N Sodium citrate(pH 3.2)
Mobile phase o trer I : 0.2 N Sodium citrate(pH 4.0)
Buffer IV : 1.2 N Sodium citrate(pH 4.9)
Buffer V : 0.2 N Sodium hydroxide
Flow rate Buffer sodium 21 mL/hr
Ninhydrin solution 18 mL/hr
. . 570 nm
Optical density 470 nm

Table 2. Inductively coupled plasma analysis condition

Wavelength(nm) 213.856
Detection limit 0.01 ppm
High voltage 700
Calculation 5 point
Measurment time 0.5(sec)
Fuel Ar
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Table 3. Analytical conditions for free sugars by HPLC

Instrument WATERS HPLC system (Model 600S)
Column Carbohydrate column(Waters, USA)
Detector RI detector

Mobi.e phase Water

Flow rate 0.5 mL/min

Injection volume 10 uL

Column temperature 90C
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Table 4. Composition of the extracts from Hovenia
dulcis Thumb

Composition Al A2 Bl Cl1
Moisture 8.41 10.24 8.69 7.64
Ash 7.91 10.08 10.39 9.48
Crude lipid 12.08 10.47 6.45 6.74
Crude protein 19.76 17.45 12.48 14.32
Total sugar 56.84 51.76 61.99 61.82

Al : Korean fruits stalk, B1 : leaf, Cl : stem,
A2 : Chinese fruits stalk.
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Table 5. Contents of free amino acids in Hovenia dulcis

I
o
oy
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Thumb
Amino acids Content (mg*)
Al A2 Bl Cl1

Threonine 271.45 250.41 32738 29737
Valine 270.45 240.47 473.29 212.07
Methionine 68.63 43.67 84.35 37.24
Isoleucine 273.05 297.25 363.24 153.38
Leucine 358.29 298.47 547.11 227.49
Lysine 290.54 200.50 321.04  208.72
Phenylalanine 483.30 376.54 45327 32549
Histidine 119.25 137.45 248.31 84.52
Glutamic acid 443.01 390.24 57245 37445
Serine 142.27 153.27 342.27 130.35
Aspartic acid 483.29 29541 574.31 353.48
Glycine 231.75 280.43 462.84 183.39
Alanine 451.37 473.54 473.29 37541
Cystine 172.72 192.49 113.45 153.27
Tyrosine 101.47 171.29 297.65 196.27
Arginine 183.04 153.47 359.27 108.45
Total A.A. 4343.88 395490 6013.52 3421.35
Total E.AA. 213496  1844.76  2817.99 1546.28

Fotrlol RAESERE

< Table 72} Zt}. SU/VF-2] 3, o, 2719 F8 f714
£ malic acid, citric acid$ith. FH=R4F I3l Z=atAl #hH o]
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Table 7. Contents of organic acids from Hovenia dulcis

Al : Korean fruits stalk, Bl : leaf, Cl

A2 : Chinese fruits stalk.
Total Essential amino acid(Thr+Val+Met+so+Lys+Phe+His).

Table 6. Contents of minerals in Hovenia dulcis

. stem,

Thumb (unit:ppm)
Content(%o)
Elements

Al A2 Bl Cl
Ca 3937.6 2911.7 4763.9 2648.7
Cu tr ir tr tr
Fe 50.2 429 74.9 335
Mn 108.4 112.7 150.7 529
Mg 473.4 327.5 803.7 262.9
K 9841.9 63453 87354 73576
Na 263.7 371.9 370.2 125.5
Zn 243 31.6 379 11.7

Thumb (mg%, drybasis)
. . Content(%0)
Organic acid
Al A2 B1 C1
Oxalic acid 69.37 71.29 432.68 48.35
Citric acid 274.51 47327 1021.30 150.38
Pyruvic acid 5.92 3.71 5.38 6.72
Malic acid 768.27 854.2 2137.81 700.35
Fumaric acid 57.38 37.43 43.12 48.73
Succinic acid 51.53 62.19 210.24 27.17
Maleic acid 3.54 2.45 432 3.01
a-Ketoglutaric acid 8.27 12.13 50.49 5.31

Al : Korean fruits stalk, Bl : leaf, Cl
A2 : Chinese fruits stalk.

. stem,

Table 8. Contents of free sugars from Hovenia dulcis
Thumb

Al : Korean fruits stalk, Bl : leaf, ClI

A2 : Chinese fruits stalk.

: stem,

A we TS B AT

4) 77|t
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Contents(%0)

Al A2 Bl C1
Glucose 7.25 437 0.49 0.27
Fructose 5.38 2.10 1.20 0.84
Maltose 0.21 0.43 0.37 0.08
Sucrose 6.38 3.29 0.51 0.12
Xylose 0.31 0.17 0.19 -
Rhamnose - - - -

Al : Korean fruits stalk, Bl : leaf, Cl
A2 : Chinese fruits stalk.

. stem,
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¥, 9 271, 334 ool RE RN foAp0s)ez  felH Alp00DE Helow
Uehkon] 7171 95.182 71 WAl et Ads@e T3 I, @t 270, ¢ o
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Table 9. Hunter color value of Hovenia dulcis Thumb

F79] F9t oy BPow o

Z0 Ut
FF2 e

©2 Jert Qolu}

e Qo] Z}ZF 6.55(p<0.05), 6.00

gt AutA]l 7| 3ol e ZF A8zt

AT o] 7Hg E9ka
sic. o449 HAA A

Hunter color value Al A2 B1 Cl F-value
L 84.38+7.34° 84.61+4.03 84.470+0.48" 95.08+0.08" 477"
a 2.76+221° 1.27+0.85° 0.86 +0.13° 1.48+0.52° 1.35
b 16.70+4.49° 15.07+1.74° 29.71 +3.54° 7.531.56° 2396
"p<0.05, "p<0.01, " p<0.001.
Al : Korean fruits stalk, B1 : leaf, C1 : stem, A2 : Chinese fruits stalk.
-¢ : Duncan's multiple range test for experimental samples(row).
Table 10. The sensory evaluation of Hovenia dulcis Thumb
Sensory propeties Al A2 Bl C1 F-value
Appearance 3.40+1.57° 3.90+1.04° 3.36+1.43" 527+1.57° 432
Color 4.20+0.89 3.90+1.13° 5.63+1.36° 2.72+1.90° 8.61
Flavor 4.90+1.91° 5.00+1.94° 5.18+1.07° 3.18+1.32° 3.69°
Sweet taste 4.80+2.20° 3.09+1.37° 1.45:0.93° 1.27+0.46° 15027
Bitter taste 3.70+2.16° 436£2.11° 6.55+1.03° 3.36+2.01° 6.29"
Astringency taste 3.50+1.50° 4.09+1.97* 6.00=1.26" 3.09+1.97° 6.16"
Overall acceptance 4.70+2.00° 3.63+1.12% 1.90+0.94° 3.27+1.55° 6.68"

"p<0.05, “p<0.01, " p<0.001.
Al : Korean fruits stalk, Bl : leaf, Cl : stem, A2 : Chinese fruits stalk.

*° : Duncan's multiple range test for experimental samples(row).
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