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[ Abstract] Makino bamboo (Phyllostachys makinoi Hayata) treated with low toxic alcohol-borne re-
agent could preserve the green color of culms. To evaluate the effects of various treatment conditions of
copper chloride and copper nitrate on the green color fastness of makino bamboo, artificially accelerated
lightfastness test and two exposure tests including an indoor exposure and an outdoor weathering were
employed in this study. After exposure to artificially accelerated lightfastness test for 32 days, it revealed
that treatment conditions such as different protectors, concentrations, solvent types and heating methods
did not affect the green color fastness of treated makino bamboo culms. Results also demonstrated that
the best green color fastness of makino bamboo culms was obtained by heating them in 2% CuCl,
methanolic solution with a water-bath heating at 60°C for 2 hr. The green color on the treated bamboo
epidermis faded readily after exposure to the outdoors for 8 weeks. However, comparing with the severe
color variations of untreated bamboo (Aa* = 11.5), the a* value of treated bamboo remained nearly the
same after indoor exposure for 6 months, indicating the specimens exhibited an excellent green color
fastness when exposed to the indoors.

AN EINTNSY Ly Eed stk iy Lt e e A
Graduate Students, School of Forestry and Resource Conservation, National Taiwan University.

2 FL A A SRR TR IR CEREE) -

Professor (Corresponding Author), School of Forestry and Resource Conservation, National Taiwan University.



—102—

B R SR R B T T S i B R 2

[Key words] Green color protection, Makino bamboo, Green color fastness, Accelerated lightfastness
test, Indoor exposure, Qutdoor weathering, Copper chloride, Copper nitrate.

I‘.J.L-._'__‘A

IE=|

BB FHEMUERE L - 8%
Bt R TR R R R F - SR
RREIBE - SEMEITHETEE 1999 F£RE
149,516 A - B 12 (B - (GEEMEA
HhTE RS 2,101,719 ANEZ 7.11% (TR EE
ZEEMER > 2000) - DIEBHEREILIE
B RMEFTEEEMLZIME - HIERBISNE
BHEMHERER  Ho - BT (Phyllostachys
makinoi Hayata, Makino Bamboo ) BlEF /K
Witz — - AMERE 80 L%k » HREHE
R R - BIRAEKEFEERS © BERFH
KR EE - FEREHARBREEN
& RHFSEEERNTRESERITHH
mo BT B REEAE - BERTEREE
B ERERIIE RSN (FEHEF - 2000) -
it RGN b4 E R » TR
BEEZTHRERTMRE  E£ETHR
B o o NBREBEE -

MFRENERTERESE —HEE
¥ HEWCRERS  REMABEMEAT
HHYFEE (Liese, 1987) - RTRENKE -
RT3 74 & A T SR BT R0 « kT (R
V8 > 1996 7 Chang and Wu, 2000a ; 2000b) -~
TN (FRABRE - 1989 5 TETTIE - 1997 ; Chang
and Yeh, 2000 ; Chang et al., 2001 ; 2002) =348
A& PR T3t BRI 8 AT B ORI - A G R R AR
ETHRFHE IR RAFRRL (068 - iR E
$8 19911992 ; SREEE - SR L#H - 1994 2
EZE » 2001 5 Chang and Lee, 1996 ; Chang,
1997 ; Chang and Wu, 2000b ; Chang and Yeh,
2000 ; Chang et al., 2001 ; 2002) o {HETHENT
RN ARY » BRMBR NS
©(ZEyEEE R RS 1992 HERIAESE 5 2002)
EHE— AR RENTEEEEAN (Wueral,
2004) BYEFSIT » TLARTHI RS LA A M (R

ZER > A R SR BRARE IRR T I (RS R
IFRIESBER I B IR SE R R T e R
FEERRTRERS R > FIRFGEITA (RIKIE
BIRMEAE R 5 BWHRASIRH
6 B 1 77 2T A St 2 B B R A e B A
AR -

AABREI A E T R AR IR
H BRI M R AG R RET R REBDA TN
Hi e - ENHEINREERREREE
TR > RIS TR R SR B S LR
Inga 7 = B AR S I E R > AT M R
HRE R RIS - HIREE WIRE T AR LR
ETREM I RA YR LSS ERARR
LRI, -

I ~ MR 5k

(1) Sttt

14N

ARBREBCEMB=04E&

( Phyllostachys makinoi Hayata ; Makino bam-
boo)  KEEBIIEEAREHEEMKEERE
PRI > FPLAREIIEFBAL ScmX 1.5 ecm X
0.4 cm BYR~T « FBUR 2 BT BRI E
AR OLEF W 4C BREHGRE T REIGERA -

2 {LEREET

SR 2 R R B R R R

#1 (Cu(NOs),) K&AL# (CuCl) —f& > ¥
B G A P B R 2B R

(I1) PRk B 3 5 Rk R 1

P frakBa B 53 RIETHIM B2 R Ed
BRI EERE VA REE & ASL 100 mL
AOIMERA R - R REIINEA T = T B R 2
PR IR Z M 60°C BEFERZ MR 12 hr » By



thEEFREZF] (Quarterly Journal of Chinese Forestry) 37(1):101—110 (2004 ) —103—

AN EEE R HEETRE SRR EENY
& ARt W EERIEE (MR A L)
HEEEEE (2% K 4% EA) - BEaEiE
B (FERRZE) B OksREng
B FRE ) HITRIE > SRR
PNz 1 FUR -

1 BERIEE L 5

BHETEM S BIBEAR 4% < i E
{LSRAFR BRI T FY 60°C/AMEBEMEY 2 he
SERRIRIRIRE -

2. EHBESY

BEMEM S NBEAR _BREER/HE
(2%F 4% ) FEEESTT » F 60°C /K E#
22 hr SERR R FRRHE -

LEMAEEECRE _

RS RIS PSR Z e - TR
B 2% W BT SR EA 0 52 60°C
KB E BN 2 hr =R R E T -

4. A B

HEREPTEA IR 2% RALEEC A TR
g0 52 60°C T4 RILLKIR BB IMBASEE IR
BInEW AT 2 hr REEE -

) R E SR
BT EHREEERE (Green color fast-

® 1 EHERBESRAERAZSERREERRY

ness) - (R - RERGENEA R RIETE R
HURETTRAM S BIBERER ~ S TINER
b = ERSE T TR - SEREBEER GG
K BRI R BIRGRANT -

L ZNREHR

BTG ERNRECTEHRERERE &
ﬂi?ﬁZ*%Tﬁ%ﬁﬁE%ﬁﬁ&ﬁé“ﬂ&%W%ﬁ—F
ETHERERR - RBIHRE K 42
Z (20027 HERFE 1 A2 > ERNEE
R EERE SR 25E3C K 80 *
10% o

2. EINRER

REEIRBHROEAS - REREIEE
45° Z HER RS T EINEERE - FHL
FHEREINER S MM EHEERERE - B BFE
fiREZE (2002 £ 7~9 H2M) » EHNRE
LR EERE S AR 289+12°C K 70.1
+6.1% E/NGEE 2 (H AR R B R 4 K-

3. AL hmE e

RET R % TR BAATINE
fif Y B ( Q-UV accelerated lightfastness
tester > Q-Panel Co.) HUEfFITH#EEEE L
SRER - $RFE UVA-351 (Philip Co.) Jt8¥E - It
REVR AR N BRIEA IR (BB E8E - 1993) »
BRI 24hr -

Table 1 Various conditions of green color protection treatment for the specimens used for the outdoor ex-

posure studies

Specimens” Solvents

Heating methods

Green color

0,
protectors Conc.(%)

Methanol  Ethanol W

1 Y v
2 Y] \Y
3 Y \%
4 Y Y
5 Y

Ut CuCl, Cu(NOj), 2 4

\% \%
\% \%
\% v
\% \%
A\ \% \%

+ : Abbreviation of specimens
++ @ Heating in water bath
+++ ! Ultrasonic heating
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Fig. 1 Changes in the a* value of makino bam-
boo culms treated with two kinds of 4%
methanolic copper salts after exposure to
accelerated lightfastness test for 32 days
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Fig. 2 Changes in the a" value of makino bam-
boo culms treated with two concentra-
tions of methanolic copper chloride after
exposure to accelerated lightfastness test
for 32 days
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Fig.3 Changes in the a" value of makino bam-
boo culms treated with 2% copper chlo-
ride in methanol or ethanol after exposure
to accelerated lightfastness test for 32
days
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Fig. 4 Changes in the a” value of makino bam-
boo culms treated with. 2% methanolic
copper chloride using two heating meth-
ods after exposure to accelerated light-
fastness test for 32 days
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Fig. 5 Changes in the a* value of makino bam-
boo culms treated with two kinds of 4%
methanolic copper salts after indoor ex-
posure for 6 months
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Fig. 6 Changes in the a’ value of makino bam-

boo culms treated with two concentra-
tions of methanolic copper chloride after
indoor exposure for 6 months
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Fig. 7 Changes in the a” value of makino bam-
- boo culms treated with 2% copper chlo-

ride in methanol or ethanol after indoor
exposure for 6 months
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Fig. 8 Changes in the a" value of makino bam-
boo culms treated with 2% methanolic
copper chloride using two heating me-
thods after indoor exposure for 6 months
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‘Table 2 Changes in color parameters of makino bamboo culms treated with alcoholic protectors after expo-

sure to the outdoors for 8 weeks

Specimens” Exp((‘:j:glczst)lme a Aa' AE M.R*

0 -12.6 - - 10

Untreated 4 10.9 235 33.6 4
8 11.9 24.5 30.9 2

0 -10.2 - - 10

i 4 -4.4 5.8 10.2 8

8. 1.9 12.1 15.1 4

0 -11.0 - - 10

2 4 -3.7 7.3 9.2 8

8 1.2 12.2 15.1 4

0 -10.8 - - ’ 10

3 4 -3.8 7.0 10.9 8

8 1.7 12.5 15.0 4

0 -8.8 - - 10

4 4 -3.0 5.8 15.0 8

8 0.4 9.2 16.8 4

0 -9.3 - - 10

5 4 -3.5 5.8 10.8 8

8 -1.9 7.4 15.2 4

* . Abbreviation of specimens refers to Table 1
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