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ABSTRACT

This paper describes experimental results on the utilization of some Korean oak woods for
whisky aging barrel.

Some anatomical characteristics as vessel diameter, ray spacing, ray height, existence of
tyloses, water absorption and color change of alcohol during immersing of wood samples
were examined. The oak woods used in this study were ring-porous. The type of ray was a
compound ray consisted of uniseriate ray and broad ray. The ray parenchyma cells were
almost procumbent, tyloses were presented in white oak(Quercus aliena, Quercus variabilis,
Quercus dentata, Quercus mongolica), but absented in red oak(Quercus rubura). Density of wood
samples decreased during immersing in alcohol.
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Alcohol color in Quercus dentata and Quercus aliena presented more darker than other
samples. Water absorption of sapwoods was higher than that of heartwoods. Especially, red
oak showed more higher water absorption than white oak. Consequently, Korean white oak

woods can be used as the whisky aging barrel.
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Table 1. Sample trees.

Species Tree ages
Quercus aliena Blume 25
Quercus variabilis Blume 38
Quercus dentata Thunb. 52
Quercus mongolica Fisch. 37
Quercus rubra Linn, 9
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Table 2. Anatomical characteristics of Korean oak woods.

Earlywood  Latewood

Uniseriate Uniseriate Length of ray

vessel vessel  ray spacing ray height parenchyma Tylosis
diameter(um) diameter(ym) (number/mm) (number) cell(zm)
sap- average 218.4 44.6 16.1 13.8 734
range 138.2~305.0 19.0~97.2 13~20 6~23 47.6~1413 present
Q. wood gp 35.7 55 17 3.9 189
aliena  part. AVerage 182.4 36.5 15.1 13.9 55.8
range 95.2~278.1 16.3~905 10~20 8~27 31.4~88.5 present
wood gy 416 16.2 23 42 143
<. Average 2296 55.6 8.1 8.2 62.3
range 101.0~316.6 19.9~81.0 6~11 5~14 35.7~101.6 present
Q. wood gp 51.2 354 13 23 158
variabilis poqpq. 2Verage 224.2 51.9 125 9.5 52.0
range 171.5~302.6 23.4~88.0 9~17 6~20 29.0~72.6 present
wood g, 334 142 18 2.9 11.0
sap- average 268.9 311 12.7 10.7 52.7
range 171.4~359.7 17.2~51.2 10~16 4~20 35.3~93.5 present
Q. wod gp 53.4 7.0 14 3.8 11.0
dentata o, AVerage 255.2 273 10.7 11.1 413
range 1359~3125 18.2~39.8 7~15 6~22 29.8~59.9 present
wood opy 401 49 17 3.6 8.9
ap. Average 2452 340 119 10.9 59.6
range 68.3~344.8 20.4~68.3 9~15 4~15 41.3~89.3 present
Q wood gp 476 8.9 18 28 104
mongolica heart- average 197.0 41.2 10.9 8.3 41.7
range 128.6~2669 18.6~69.8 8~15 5~16 27.0~58.4 present
wood op 28.1 130 18 27 7.0
average 145.5 394 154 104 49.0
Q. rubra range 111.7~211.2 19.6~59.1 12~20 5~21 24.6~68.3 absent
SD 17.9 9.6 2.0 34 10.6
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Fig. 1. Optical micrographs of radial sections in Q. aliena(A), Q. variabilis(B), Q. dentata{C),
Q. mongolica(D), and Q. rubra(E)., (scale bar : 100m)
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Table 3. Density before and after 95% alcohol immersion for 1 month.

Q. aliena Q. variabilis Q. dentata Q. mongolica Q.
S H S H S H S H  rubra

Control density(g/cd) 085 090 08 095 08 089 074 079 071

After density(g/cy) 082 085 088 089 079 088 071 076 070
mmersion

S : sapwood H : heartwood

Table 4. Change of alcohol color by immersing of wood samples for 1 month.

Dark color «~  Yellow brown — Light color
Species Cd>Q m>Q a>Q v >Q. ¢
Sapwood Qm>Q d>Q a >Q v
Heartwood Q4>Q m >0 a >Q v
Sapwood and Heartwood Heartwood > Sapwood

Fig. 2. Change of alcohol color in different Quercus spp-
(Top : sapwood, Bottom : heartwood)

A : alcohol(95%) B : Q rubra C : Q. variabilis
D 1 Q mongotica E : Q. aliena F : Q. dentata
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Fig. 4. Water absorption of Q. dentata,
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Fig. 5. Water absorption of Q. rubra.
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Fig 6. Water absorption of sapwood and
heartwood in different Quercus spp.

5 : sapwood,

R : radial section,

H : heartwood,
T : tangential section
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