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Control of Discoloration of Cedar Wood (Cryptomeri
japonica) by Heat and UV Treatment*’
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ABSTRACT

Normally, cedar heartwood has a red color. However, it frequently changes black color
(blackening phenomenon). It is reported that blackening phenomenon of cedar has been caused
by oxidation of phenolics and norlignan extractives under weak alkaline conditions. In this study.
heat treatment and UV irradiation were carried out to reduce the difference of color value
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between blackened wood and bright sap wood. Effects of temperature, moisture content, treatment
time and light on decrease of color difference between blackened heartwood and sapwood were
evaluated in each treatment. A decrement of different color value between blackened heartwood
and bright sapwood by hot-water treatment was bigger than others. An effect of the vacuum
drying was similar to that of the kiln drying. UV irradiation decreases the color difference between
dried blackened heartwood and bright sapwood. It is suggested that UV irradiation could be used
as final treatment to reduce the color difference on wood during drying process. Determination
of optimum conditions and development of hybrid process for control of discoloration will be

needed in a further study.

Keywords: cedar, heat treatment, UV irradiation, discoloration
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Fig. 1. The change of moisture content during Fig. 2. The change of temperature during heat
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Fig. 4. The change of AE (difference of color value) during heat treatments.
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Table 1. Decrement rate of color value difference® (%) in each treatment

Kiln drying Vacuum drying Hot-water treatment UV treatment
AE (before) 17.48 2146 3855 2094
AE (after) 717 9.88 628 1697
Decrement of
Color value difference 1031 18 3227 397
Decreenc raie of 5898 5396 871 1895

color value difference* (%)

. = AB(before) — A Flafter)
Decrement rate = S Eoefors) 100

Az s SAAe} WAzt MAAAsE HA
21460014 AFAZE F 9.88% 11.58 748t A4
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M UVEge 28 248 58 A4 w3 9r17)
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el o) gk 3353 AH(Yellowing)o] HAIE, o] &
ol A A A9l -3} (Artificial ageing)
¢ 2 FZoE vkl F oan Busiga,
Ishiguri et al. (2003)%= 2F4Hg 279 AFLA e
ol o8 Fstdo] AAE Ao SdA e UV
A& T8 v =AM ooz Wk vt
W T MR ZaidAde] 2AE ZA A
UVAEE & A3 S440 & A4usts YA
gk a*s} b*o] F71EHS Hastdy. B dFo e
UVA & &3l Bh WA F9)o= gslao=
b* g Eolx, T a*9} b*gE Yo =H
-] MR AE= VAL P+ (aa Pt (a0 F)E &
4 F ASE g8

Table 1< 2z} Aed= SA49 A ko] M4
A AT FAEE HoFE, "Yaka gaRe

A H EAAL HA 2ke] AR - A2 F S
o} WA zho] MAGAR AejEy, o] ghd G|z
10.31, AFAZ 11.58, A8 32.27, UV
3.972 7t S A, Agld ZAA} AA 7he] 4
A7} Adolate] ol BASEY g8l MAat gae
& A gAR/A YA S AAzhe] A
2k x 100°0.2 Aejste] Az Mz L Eans
vluatglch, o] Az MAA Faee ErFF
58.98%, AT A 53.96%, @42 83.71%. UVA
g 18.95%= H7}% ),

4. 2 B

Zk A SAA e} A 7k MAda A& (A
2 ¥ SAAL WAzie] A4 FAR/AYA F
Ak @Aze] M) DrAx 59%, AEFA
Z 54%. E5Ad 84%, UV 19%2 H7HE
ot olZA AR Ao F47 Fed A
Az9 dAg a2 FAgdd g3 9 5
5 gt 53] A7 Aol F4A)
o} WAzl At o] E At Y& el
stttk @Al o) A& Wel FdFaneE 7}
A= Terpenes®} Lignans 28] 32 Flavonoids 52
FEE0] ¥AZ olF3 A YFAHLS FYAZ
F A= FAdol 71dEn. @4 AR Fo &
At BAAA T2 HA ) FEE AR 2
o Wsle) ojo] o3k att U FF HT A g
gelo] B 3icth vk Aol 9§ B Bx oFs}



A - QS - EZ - o] AT - o)A - o] g

% WRsE 3712 QA% 28AzNUA 37 T
of thi #Ajo] o Folzlok & Aot} ¥ A7l 2
e EEE MR ER R R ET
2 ohg A2 UV $Helg AAstE A AN
Aol A2de FAY ek, el A4 Az
Aol & Azl e £As7] A8 2 A A3
27 B4 L 2Aee AuA Lo B 3
77}t Bash.

Ab At
B ATE AR AR A EA (A
% S120708L1001004) 2] A fle)l 2}ale] o]Foizl
AT,

=

rak

1 Abe, Z, K. Oda, and ]J. Matsumura. 1994. The color
changes of Sugi (Cyptomeria Japonica) heart-
wood from reddish brown to black. The color
change and its causes. Mokuzai Gakkaishi 40:
1119~1125.

2 Aydin, L and G. Colakoglu. 2005. Effects of sur-
face inactivation, high temperature drying and
preservative treatment on surface roughness
and color of alder and beech wood. Applied
Surface Science 252 430~ 440.

3. Ishiguri, F, M. Andoh, S. Yokota, and N. Yoshizawa
1998, Wood quality of Sugi (Cyptomeria
Japonica D. Don) by smoke-heating with in-
creased far-infrared radiation. J. Soc. Mat. Sci.
Japan 47: 361~367.

4. Ishiguri, F, K. Saitoh, M. Andoh, Z Abe, S. Yokata,
and N. Yoshizawa. 2000. Improvement of Heart-
wood Color of Black-Colored Sugi by UV Irradi-
ation after Smoke Heating, Holzforschung. 54:
294-~300.

5. Ishiguri, F, S. Maruyama, K. Takahashi, Z. Abe, S.
Yokota, M. Andoh, and N. Yoshizawa. 2003.
Extractives relating to heartwood color changes
in sugi by a combination of smoke-heating and
UV radiation exposure. ] Wood Sci. 49 135~139.

6. Kawazumi, K, K. Oda, and J. Tsutsumi. 1991,
Heartwood properties of Sugi (Cyptomeria Japo-
nica). Moisture content of green wood, hot wa-
ter extractives and lightness. Sci. Bull. Fac. Agr.
Kyushu Univ. 64: 29~39.

7. Kubo, T. and S. Ataka. 1998. Blackening of sugi
heatwood in relation to metal content and mois-
ture content. ] Wood Sci. 44: 137 ~141

8. Minemura, S. 1977. Mokuzai no hikari niyoru
henshoku. Wood Industry 32 339~343,

9. Mitsui, K, A. Murata, and S. Tsuchikawa. 2003.
Colour Modification of wood by light-irradiation
and heat treatment. In Van Acker J, Hill editors.
Proceedings of the First European Conference
on Wood Modification. Ghent : Ghent University.
2003a: 43~52.

10. Mitsui, K, A. Murata, S. Tsuchikawa, and M

Kohara. 2004. Wood photography using light ir-
radiation and heat treatment. Wiley Periodicals.
29: 312~316.

11. Takahashi, K. 1996. Relationship between the

blackening phenomenon and norlignans of Sugi
(Cyptomeria Japonica) heartwood. 1. A case of
partially black heartwood. Mokuzai Gakkaishi
42: 998~1005.

12. Takahashi, K. 1998. Relationship between the

blackening phenomenon and norlignans of Sugi
(Cyptomeria Japonica) heartwood. On black-
ening heartwood containing two main norli-
gnans, sugiresinol and hydroxysugiresinol. Mokuzai
Gakkaishi 44: 125~133.

13. Takahashi, K. and K. Mori. 2006. Relationships be-

tween blacking phenomenon and norlignans of
sugi heartwood I : Coloration of norlignans
with alkaline treatment. ] Wood Sci. 42: 998 ~1005.

14. Tolvaj, L. and O. Faix. 1995. Artificial ageing of

wood monitored by DRIFT spectroscopy and
CIE L*a*b* color measurements. 1: Effect of UV
light. Holzforschung 49: 397 ~404.

15. Yeo, H. and W. B. Smith. 2004. Control of interior

darkening in hard maple. Wood and Fiber
Science. 36(3): 417 ~422

16. Yeo, H, C. D. Eom, Y. J. Han, B. J. Ahn, and W. B,

Smith. 2007. Control of Discoloration of Pitch
Pine. Forest Products Journal. 77(12) 58~064.



