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[ Abstract] Standing makino bamboo (Phyilostachys makinai Hayata) culm is attractive to people for
its green color, but without any protective or stabilization treatment it fades readily. To find an appropri-
ate reagent and the treatment conditions for preserving the green color of making bamboo culms, eight
kinds of water-borne protectors, including chromated phosphate (CP), copper-phosphorous salt (CulP),
nickel nitrate (Ni(NOs):), copper sulfate (CuSOy), copper chloride (CuCly), copper acetate
(Cw{CH:C00);), nickel sulfate (NiSOy) and nickel acetate (Ni{CH3CO0):) were examined in this study
and the effectiveness of their green color protection was compared. In addition, to improve the pencira-
tion and reaction for the green color protection treatments, various alkali-pretreatment conditions were
also investigated. The resulis revealed that the wettability of bamboo epidermis was increased signifi-
cantly after pretreating it with a mixture of 1% KOH and 1% surfactant at 80°C for 30 min in water-bath.
However, when the bamboo culms were pretreated with 4% KOH in an ultrasonic-bath, the wax layer
and the capes of silica cells were also removed from bamboo surface effectively. Furthermore, the pre-
treated bamboo culms exhibited an excellent green color protection when they were treated with 4%

U s S R T R e -
Graduate Students, Department of Forestry, National Taiwan University.
2 AR AR -
Undergraduate Student, Department of Forestry, National Taswan University.
3 W AR AR RS G ) -
Professor, Department of Forestry, Mational Taiwan University, Comesponding Author.



CuS0, 0t 60°C for 3 hr

KGR ETTR IS

[ Key words] Green color protection, Phyllostachys makinai Hayata, Pretreatment, Ullrasonic, copper
sulfate, chromated phosphate, copper phosphorous salt.

LN =1

SNSRI BRATTTHER
Bt RS SWE - TR
BESEMNF - GEhoRel 2L
il A B AT A (RS ( Licse, 1987) » &%
i - < A SRR - PTE e S E TR
AOeEs - 4 - BEF (Llewellyn et al., 1990a ©
1990b © Struck ef al., 1990) TR iR T IR
o mdme  LEHESRETEMETY
Y A L - ERRET ITRMZ
i« T CeYREEF IR - BT
EHESE  FWWEAR T RSN - 5
E 0 0 77 T B R L B M e ) A R P
A S R R R SRR T
BT AR 1993 2 EME2002) -
Sedh - ERER R (TR R (W RS
& o HEYTW ORI S TR i T2 A iR
R RN mEE -

%= B ATSIYT I BRI e 2 R LUK
T7({ Chang and Wu, 20000 2000b ) B & 5170 #
#4E4 + 1989 ¢ Chang and Yeh, 2000 ) 3H9C%
& A HERSBEREERAMEE AR
% ( Chang and Wu, 2000b : Chang and Yech,
2000) « #Kiff + B4+ LB ITEE-EET
{ Phvilostachys makinoi Hayata ) {8#543 8RR
REFS « (WA E AR R RN EETT
RS AES TR (CEAR - 38 LR 1990 ¢
1991 : 1992)  BSHHPEITYT N e R 28
FEmm A [HMEE—F N

H—Hil  #EHESRRGEE - |
SRR - TTLIERR T MR
W - Rt Rl N R
{5 5% I RTMERE % ( Chang er al., 2001 ) = i
T I R e M s K, CO, (S - 1996 ) -
fi&e TR Bt M S KOH (3T

80 1997) Bk $RFEITESE - RE
SIS EAIRE LA RREEETNES
il P MR Y ( Chang et al, 2001 © Chang et
al., 2002) - BRLLACHRICANG RHEETT < AIRESE
E (RGN ol - B - mEn R EES
BEPEEFT— RN -

IT - FhEHEL 5 ik

(1) At

LYY

rEBFREACERA=REEY

{ Phyllostachys makinol Hayata @ Makino bam-

boo ) + (REREIRIL & MR IR R EFE

HREE FRREH LA MM Sem » 1.5

em X 0.4 em 89RT - R ITEEITHN L

M E AEDOES - iR TR TE
=2 i

2. (Lo

A B ATE A AT R R Bk S e
FE - S5 0B EEIME S KOH - KCO, -
NaHCO, - NayCO, fil NaOH « A3 B8 Fq(E F2
(S ER B Bk I R A o (15 ¢ BRERANE

( CP, CrO; : HyPO,=50: 50) - FEREKYER ( CuP,
CuSO, : HyPO,= 60 40 ) « BIRSM ( Ni(NO3); ) »
EilEE (CuSO,) - #{k# (CuCly) - WM

(NiSO,) - E5EEER (NI(CH, CO0), ) FIfER
# (Cuw(CH,CO0), ) » E3t/ Hl «

(1) HEaHik

L rTH i

[REREEERAT « Ml T A R
HiEM (Surfactant ) BEWPETRIER -
i — 4 PRI A [ T SR AR B e P R T



thiEER ST (Quarterly Joumnal of Chinese Forestry) 35(3):405—413 (2002) —407 -

PR S - TR EETEN a8
M (1% 2% 4%) - {2 (25°C » 40°C - 60
T~ 807 - 100°C ) EEEM € 15 min - 30 min -
Vhre2hr-4 he) SEFTATMERR « 0EAH 2 BUH
EEA 60°C HEFEREM 12 hr  PLETT RmEIVES
SHAT « Bk + SR SR BT R R L A
MR b IR AT NE i B E IR AR
{ Ultrasonic oscillator, Branson PC 620 ) P33T
A A o LAFE il A T T U
MRS

2. (RS IR

A R IR Rk M B S A
(1% - 2% - 4%) HETRIOBOZEE -5
5 - HERTERER R SO I A BTSN
Aif: 60°C A NAAEREE 3 hr - BB S E
A 60C HEFRSZME 12 hr - FLETT S WIHET 047 -

(HI) HEF 57

1. ¥ R s P E

A RAHEFEERATR Ds BN
{ Color difference meter, Dr. Lange Co. )+ #iIl#t

W X - Y - Z =08 ( Tristimulus values ) -
Wi 1976 SEHEIPREESE R (CIE) FrHaTHY
CIE LAB fa g 2 H N fTH LEma LY -a* &
bRl - S B ERIOT

L*=116(Y/100)""— 16

SRR 100 - SERTAYMEE
B0
a*=500 [ed. 81" —(y/100y'? ]

T (B A A e il e W (R ) R 68 o+ B ( o)
Fear R R R .
b*=200 [(Y/100)' —(2/107.34)'7]

TEAE Mk e ol i e e /2 (el
Form ol fERE S -
AE*= [(AL*P+H A HAF] #

Ea(E - BTk RoR A A R

2. e 1y 0 At

By fhstH demii M - S F F fEA
Ti 8 ( Contact angle meter, kyowa kaimenkagaku
Co.) « LUFEMI KRS MTERE  PUBREYT H #mm sl
EFEAR Y ¢ (FINTT R A R -
3.0 e RS T

BT R L R T
e TTH RS B o LIS AR
M ( Scanning electron micrograph, SEM )
AETTREMENE « IETRESER 15KV -
4. gt

FIIF SAS F#EPE* (Scheffe) HEAHH
X WERTTHHET IR R R - ST
EEHESM (o) =RETEE - ST
Fz (S M R 95% -

I~ 555

(1) Mt MR U BT AR e

HHEH R ST et e P R R
BRER R - BERESET YT R ATIR A B
EE o+ BT EETT R M S BT e
B8 - AERELEEAETIR - EEE
BT REERS - BN EH 2 el A s i i
BRI - BEIRERFGEN 2R
ﬁ =

# 1 BET - MTEEFETEH R &E
BB EmA - I - HTHE TR
TS A B REE (1996 ) BEIRETEE (1997)
BORFFURSE « B | (BT Z Lo - a*
(7 bS58 37.8 « -6.5 K 24.9 + i iEagY
B 84.8" - =HTTH cER2WNEEERA

(22 1) BUiSHE - EEVTA 2 LM - ot BB
B A LR YT B R a2 T A - 4 bt
AT « EErTANEES - EiRtETr iR
TP R R M -

BE5h + BT KOH ~ KyCOs + NaHCO, -
NaCO; B NeOH % 5 SAMI(F il 18T
SR (&M 4% - FFILF



#1 FRENEENZHREERERENE

Table | Color parameters and contact angle of
the surface of fresh bamboo species
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Fig. 1 Changes in color of makino bamboo
surface treated with different KOH con-
centrations (marked by different letters
are significantly different at the level of P
< 0.05 according to the Scheffe west)
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Fig. 2 Effect of the surfactant concentration on
the a* value of makino bamboo surface
(marked by different letters are signifi-
cantly differem at the level of P < 0.05
according to the Scheffe test)
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Fig. 3 Influence of pretreatment temperature on
the a* value of makine bamboo surface
{marked by different letters are signifi-
cantly different at the level of P < 0.05
according o the Schefle test)
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Fig. 4 Influence of preireatment time on the a®
vitlue of makino bamboo surface (marked
by different letters are significantly dif-
ferent at the level of P < 0,03 according
to the SchelTe test)
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Table 2 Effects of pretreatment method and KOH concentration on the color and contact angle of makino

bamboo surface

CIE LAB Vamtacy s

Pretreatments Conc. (%a) AE* Contact angle
L* a* b* )
Fresh bamboo 60 -3.7 19.6 - 84,8
Water-bath heating 0 54.1 5 | 297 22.5 66.2
2 54.4 =50 26.3 25.6 4.4
4 55.1 =55 31.2 22.0 51.9
Ultrasonic heating 0 4.3 31 29.1 22.5 62.4
2 57.2 -4.9 29.0 23.2 50.3
4 46.8 .6 27.1 13.2 46.6

Treated with 4% CuSOQ, at 60°C for 3 hr.

Fresh (Untreated)

M5 SEM BERIATAE 4% KOH @R mlisE

4% KOH treated

Fig. 5 Scanning electron micrographs of pretreated-makino bamboo surface before and after reaction with

4% KOH
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Fig.6 Influence of green color protector on the a* value of the makino bamboo surface {marked by difTerent
letters are significantly different at the level of P < 0,05 according to the Scheffe est)
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