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Studies on the Technical Development of
Traditional Korean Golden Varnish(Hwangchil)( [ )*!

- Chemical Composition and Coatings-oil Characteristics of the Exudates and
Bark-extractives of Hwangchil-namu(Dendropanax morbifera Lev.) -

Kie-Pye Lim*? - Woo-Yang Jung*?

ABSTRACT

In order to reconstruct the traditional technology of Korean golden varnish(Hwangchil) made from the
exudates of D. morbifera, this study in the second step was carried out to analyze the chemical composition
and oil properties of the exudates for coatings and bark extractives made from the trees of D. morbifera
more than 20 years old grown in Wando and Jejudo islands in the southwestern part of Korean peninsula
according to the physiological seasons.

The results obtained are as follows:

1. The exudates appeared to be a phytoalexin because it exudated after several days in tapping only in

summer season.

2. Both the exudates and bark-extracts with acetone contained 50~60% unsaponifiables and 30~50%
saponifiables

3. A major component of essential oil in bark-extractives was 8 -cubebene and reached to 60~ 80%, while
that of exudates included only 34% {3 -cubebene and some other compounds such as # -cadinene of 12%,
aromadendrene of 9%, £ -selinene of 9%, CAS030021-74-0 of 10%, etc. in GC-MS spectrometer.

4. A mjor component of fatty oil fraction in bark-extractives was linoleic acid and reached to more than
60% , while the exudates had mostly other components such as terpenes and phenolics instead of fatty
acids accordint to GC-MS spectrometer.

5. Iodine value of samples after oil refining had 214mg/g in the exudates and more than than 150mg/g in
bark-extractives, so the latter belonged to a drying oil..
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6. Therefore, the exudates from D. morbifera for traditional Korean golden varnish seems to have beeen
used to a good varnish because it has some specific compounds different from its bark-extractives or

general varnishes.

Keywords : Korean golden varnish (Hwangchil), Hwangchil-namu, ether extractives, barks, B-cubebene, 0-

cadinene, linoleic acid
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Table 1. GC-MS operation condition.

Column Ultra-2 capillary :

25m X 0.25mm L.D.
Initial Temp. : 70°C
Increasing Rate : 7°C/min

Final Temp. : 300C

Column Temperature

Injection Port Temp. 250¢C
Ionization Temperature 180
lonization Energy 70eV
Carrier Gas He
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Fig. 1. Sample preparation scheme for GC-MS analysis.
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Fig. 2. Oil refining procedure of bark ectractives for coating.
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Table 2. Collecting date and amount of exudates of D. morbifera Lev. for golden varnish manufacture by 1 cm-

dia. tappings.

(unit : g)

Tree DBH Crown Collecting date
No. Height Width
(m) (cm) (m) Julyl2 Julyl?7 July22 July27 Aug.l Auvg.6 Aug.ll Aug 16 Aug.2l Aug.26 TOTAL
1 62 175 35 218 070 156 101 399 225 073 075 019 063 13.99
2 68 232 42 1.0t 096 066 122 325 318 1.12 140 086 002 1332
3 65 186 35 504 18 448 155 258 509 153 1.45 201 0.02 2559
4 60 156 35 2.81 1.08 184 275 145 373 1.01 244 094 095 19.00
5 75 201 40 234 082 142 175 265 748 1.19 1.26 0.94 0.43 20.28
6 95 262 45 525 146 348 628 860 574 287 410 239 198 44.05
7 9.5 192 35 056 063 050 048 048 1.16 1.12 0.43 0.00 0.00 5.36
8 105 186 40 080 076 043 213 199 582 317 234 199 024 19.67
9 100 151 40 078 058 060 063 012 000 000 000 000 000 271
10 115 322 5.0 068 076 052 068 000 062 0.19 0.70 0.10 0.00 4.25
11 115 281 45 2.81 2.14 237 232 244 280 1.65 0.48 0.70 1.63 19.34
12 105 161 4.0 076 076 021 075 000 000 000 0.00 0.00 0.00 248
13 105 152 40 064 090 034 040 000 000 000 000 000 000 228
14 110 212 40 148 052 063 060 3.18 403 195 091 036 038 14.14
15 57 135 3.0 067 048 032 065 000 000 000 000 000 000 212
16 75 282 55 519 269 333 309 456 323 342 082 096 121 28.50
17 95 174 35 088 068 053 060 040 163 1.12 0381 121 083 870
18 75 172 35 069 057 064 059 073 136 039 090 023 030 640
19 75 157 40 1.16 084 063 1.10 168 349 192 451 1.63 0.83 17.79
20 6.0 197 40 060 037 034 030 000 000 000 000 000 000 172
21 52 158 30 1.15 046 091 040 561 200 293 0.26 0.10 0.00 8.82
22 48 136 25 0.58 024 042 036 032 086 084 0.00 0.00 0.00 3.30
23 58 220 32 1.05 036 058 071 096 1.04 090 0.19 0.13 0.00 593
24 45 92 20 033 020 011 010 000 000 000 000 000 000 074
TOTAL 39.44 2082 2685 3045 4499 5551 28.05 2375 1474  9.45 290.48
Table 3. Saponifiable and unsaponifiable fractions of the bark extractives and exudates from D. morbifera.
Bark extractives Exudates
Harvesting season Winter Spring Summer Summer
Total solid (%) 79.27 78.56 71.83 63.44
Unsaponifiables (% on dry) 47.06 59.12 51.52 48.29
Saponifiables (% on dry) 35.90 31.52 47.78 41.08
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Table 4. Seasonal change of essential oil components
in bark extractives and exudates from D.

morbifera. (unit : %)

Bark extractives Exudates

Winter Spring Summer Summer

Linolocol 0.97
Naphthalene - - 2.56 -

J-elemene - - - 0.99
a-xubebene - - - 1.08
a-ylangene - - - 1.20
a-copaene - - - 1.69
B-elemene 046 3.02 3.50 4.70
Calarene - - - 1.33
B-cubebene - - - 1.25
3,7-guaiadiene - - - 0.86
a-humulene - - - 1.85
CAS 030021-74-0 093 3.58 5.16 10.14
B-cubebene 5997 77.51 70.19 34.75
Aromadendrene  0.93 - 392 9.38
a-selinene - - - 9.18
B-selinene 7.76 - 5.09 -

J -cadinene 8.59 527 7.12 12.17
y-cadinene 5.42 - - 4.50
Others - - - -
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Table. 5. Seasonal change of fatty acid components
in bark extractives and exudates from D.

morbifera. (unit : %)
Bark extractives Exudates
Winter Spring Summer  Summer
Hexadecanoic acid  12.76 20.00 12.04 0.36
Hexadecenoic acid - - - 0.37
Octadecanoic acid 147 198 1.51 -
Octadecenoic acid  1.26 - - -
Octadecadienoic acid  80.37 74.29 75.09 -
Octadecatrienoic acid - - - 0.31
Eicosanoic acid 0.56 - - -
Eicosatrienoic acid - - 4.30 -
Docosanoic acid 093 121 1.59 -
Tetracosanoic acid  2.01 253 3.22 -
Many

Others
terpenes
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Table 6. Oil characteristics of acetone extractives
from bark extractives and exudates from D.
morbifera

Bark extractives Exudates

Winter Spring Summer Summer

Total solid (%) 79.27 7856 68.79  63.44
Acid value 17 25 48 82
Saponificationno. 209 247 174 221
Unsaponifiables (%) 234 4211  70.8 57.7
Iodine value 154 158 168 214
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