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Effect of Inorganic Salts Treatments on the Green Color
' Conservation and Durability of Bamboo
( I )Effect of Inorganic Salts on the Green Color
Conservation of Bamboo

Hong-lin Lee and Shang-tzen Chang
[Summaryl

In order to conserve the original green color of bamboo and enhance its
durability, four kinds of bamboo such as meso bamboo( Phyllostachys pubescens ),
giant bamboo ( Dendrocalamus giganteus ), malay bamboo ( Dendrocalamus asper )
and makino bamboo ( Phyllostachys makinoi ), the domestic producis with high eco-
nomic value in Taiwan, were treated with inorganic salts such as nickel salts, copper
salts and chromate, After treatment, the color change of bamboo skin was evaluated
with color and color difference meter. The results revealed that the betier green color
conservation of bamboo skin was obtained by treating with the higher concentration
of inorganic salt or using the longer treatment time. The green color conservation of
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" mMoso bamboo was readily obtained by ireating w1t]1 Boliden K-33, or nickel nitrate,
~or copper sulfate. The best green color conservation of giant bamboo and ma]ay bam-
boo was obtained by treating with Bohden K-33. However when, makino bamboo
| was treated with all inorganic salts used in this study, yellowish skin ‘was obtamed -
" instead of green color. The brightness and chroma of most bamboo could be improved
* by consecutively treating with nickel n1trate (or copper sulfate) and then with.
Boliden K-33. The best green color conservatlon was obtained by treatinig with the
_mixture solution of mickel nitrate and copper suifate. Above all, in the point of adapt— ~
- 'ab111ty to inorganic salts, moso bamboo was the best, and the next was giant bamboo,
' "whxle malay bamboo and makino bamboo was the worst.

Key Words Moso bamboo, Giant bamboo, Malay bamboo, Makmo bamboo,
Inorganic salts, Nickel nitrate, Copper sulfate, Boliden K 33, Bam-
boo skin, Green color conservation,

Lee, Hong-lm and Shang-tzen Chang. 1991. Effect of InorganicSalts Treat-
ments on the Green Color Conservation and Durability of Bamboo
(T ) Effect of Inorganic Salts on the Green Color Conservation of
Bamboo, Bull. Taiwan For. Res. Inst. New Series. 6(4):387-395.

._--.#é'i_;" -

BREAEEHEN  HTEE%S  HHE

HER-T-H  BMENEEEE  TE
HpchERECCREEREN » FRASK
B T FERTFEETT R - &
HEBATEYEN - RTFRERFRET R
HAVELES - RS I AESRE Rt @

BEZET=EROE  BEEBEMHAEG=ZTE

B TR TR Al R e PR IR BRI
|OMNSMTHERRN  EEEHEATRIUE
F EANBE=TAEAGEEE » 1990 ; {143
B 1986) o FHE A HIRBRIES T4

BRI A EEH R TR - RERTERZE -

BT EESRENRE  FIBS - E
BEA S » BESERARME - THERSE
SREWE - HHRSTHREERE MES2E
ERE  FRERREE S SRR R - &
RERA » ESLEE T AR T LR
Br R R ESFEISAB BN - 1986) o ARTIRR
BEERRAATH » BEATT DR BRSO AL - (B
FaNERNEE - KEAREMEL  TE&
T BRERGTEIAEE Bk SHEN
HRRSRY E RES ORI BIFS AL -
A B ER S ARG » BRI
I PSR -

FEEMAF LR - #17 - WA - Rix

¥~ B RS S AR RS - E
S BAMIHEER - REBOIHBMHY
» FIREEES  EMEBRETEEASER
Bk ERTEEERMTEEMARRIES

CEMEMMzEBEEREF  REVEEER

(biomass production) ¥MEE & » F@LEBEREL
EEETES0ANAR L » BT T AR
B TEREERFMRESRSE 1977 &8

SRGTIRIRE » 1989) « ATH ISR

&% METEEERIIAORGE - BTREN

M2 AR (EMBEEEER 181 > 1990) 3 DAGTEIR - -

BB E TR » IR AT RIS R
» 1988) » T E#H ASEBRRFEEN M ERT
HHEERREIHE - ATUSHERBEHAR

© BEEATH - HATER AR O RERERS A

FABTA - Bk - FRERaTEOERRRFIEE
BB AT - BTSRRI SRS R E

BERLH 0 RESREEN R
FE - ERAEEAR KRS A

ZTAE » BB 2 EREE - SRR
RWEWE - &L RERERATERAZ
BE ERERNTERARECBEERMA
BRI T —RPHHRm -

=~ MEEREE

CRERFTR



MERGFTHERESET > 6(4) : 387-395,1991

LA# : REBRERANRM B = FEE0MH
» S EHEZF1T( Phyllostachys pubescens Mazel
+ & % Moso bamboo) ' EAT( Dendrocalamus

giganteus Munro » {578 Giant bamboo) » EZEH
T ( Dendrocalamus asper (Schult) Baker ex
Heyne, {& f&Malay bamboo) » 47 ( Phyllo-
stachys makinoi Hay » {&5#Makino bamboo )&
raiE - PR AR IR AR SR S A E AR
A

2REEE  AESFERANREERE S
o SERIET : THERER - TURRSR - BEERR - &5
BRI - PRERSE - ERERME - SRR - &N
7EK-33(Boliden K-33) B —E#fik(paste) (L&

r BEBERAE27% Cr03 ~ 15% CuO ~ 429
H3As50 45216 %H 20 ©
O _
LEH  ZEEFRE AWEHM B T4
» FREES10em(£%) X 5em(E) » HE £ M ERRBE
SRR N R LA SRR R L
» 1990) -
2EERECEY ¢ ORI A 1 BB SRS0.5 %
V1% 2% 4% o

3. ZRAERIEES T

(D8 - HENREBA « MV EHERE
T #8(open tank)H 21100 CHEHE » BERFRZ 5
B—/NBRER=/NEF o

(LB © HIEEEM SRR RS
o BRERFESBIE=RKKE XK »

(3)RE « CREIRERIRSEES - BEEFRM
(1)- .

(4)FR B0 2% S BN BR S B (R S P ER R R
EEAAREES LR0)E2) » E{TRIBMER -

4. 570 - B EEE - KT ER

(14382 : 20C » 60% AR RE T2 ZEz=d
HE14K -

(2¥BEEZ - e E o A - S SR 3B e BAH

» L6 CHEFERE/R48 /NEF -

(BB  AEIREEBIR R B
FEREICET RETT2/E - BLI60 CHHEEER
A8 7NF »

- EaAE

rEaBiadlE  BRTEeZERME
HEBAER & (Tokyo Denshoku Co., Ltd )28
=8H(color and color difference meter, TC-3600)
HE - FrE AsEHRS CLIR » FIEENERS

-389-

Smm - EBEEEERSRAE > HEEEEAE
EERREE L BB EHIX Y - 220
fBi(tristimulus values) * & A BHH - BALRA
Bh o SRR FEM - MREFISE - B
TAPPI T524 om-79 13 #£ 75 3 A B i F§ 2 CIE
LAB B8R 8R BB Z £ ¥ FE(dominant
wavelength) ~ $EE(purity) *L* ~a* +b* - A
L*~Aa* ~4ab™ ~AC* ~AH* ~ AE* &
B -

CIE LAB R hERENESRS

L* : BAgE » E2AFERRL100 - E22
HITIHETRER0 » )

a® ! IEfERARTHEORRELE » AEK
NRTEERIEMREE -

b¥ : FERARFHEARREHEE - SEK
IRABERRAERE -

C* : MR ’C*=(a*2+b*2)1/2

L¥t~a*t b*t~C*t: QRBEHES
REREM 2 BE -

L*s~a*s >b*s C*s: @Mz BEE
fil -

AEF[(L*t-L*s)2+(a®t-a*s)2+(b* t-b*s) 2] 1/2
» BEfE

AL *=L*t-L*s» B » IEEFRNEKEE
HHRAZE - BERAEETER -

AC*=C*t-C*s» BEZE » EARIEY
FEEH AR » SERTECAITRERETE -

AHF=[(AE*)2-(AL*)2-(AC*) 2172 »
Bife= -

= - R

()~ TR SRR R e e

ERTEMERGEBNZREA  BhHa
EHEG/AED » EEWERERS566.3nm » HiE
Bl4s5% » EREESHL* ~a” b * ELIE
4500 ~ -533 ~ 864 » MBRELTHES
574.5nm » PEERR27.6% » EAESBHL Y ~a® ~b
*EEMEER46.62 ~ -2.33 2 1582 + FEZAL* -
Na* s A F{ESBISE1.62 2 3.00 - 7.18 - a={E
(AE *)F7.95 » LIBEHANEERNE - 2FEMEH
REH HERKRR - FE -PEF-a*ER*E
MR I 2 ERBMERIRLIEE » haif
ZBEAREFS  MEM - BRRITRENTESE
HREE  EHEtZEIFRED - Bt -
BT #RZRe TS hRAREERA > MHMBLAT



-390~

LIZERIEEHE ; XEMMHIRRIEER - §F
DRI B BRR R « FrolAEER
SRR IR R - PR T R (i
R F 8> 1990) -

& FITREA LA R 8 B A R SR — /N
R=/PREEE - BIEEPEERE » THREN

71'.:@%ﬁJﬁﬂ%ﬁ%ﬁﬁ&ﬂﬁiﬁZ%ﬂ)%ﬁﬂ?ﬁ%ﬁ%ﬁi"r{r HHAZEH

At - BFRPEE  MHEZEHEREM
BT A SR R S R AR T R > A4 %6 H)
BRI =N - REWPREE5670nm » HES
33.8% » BfER/) » W RSEINEFREREE
FFH » BEEHGRDCEERPRERAIRE - 45388
BEREEEREG > fEReaRBuRTLiaas

. EEpSTEReEr#ME
Table 1. The color change of bamboo skin after air-dried.
CIE LABf#
o % BB AR F#HE{nm) BHRF( %)
' .L* a* b*
EE M & # 566.3 145 45.00 -5.33 8.64
SR 574.7 27.6 46.62 -2.33 15.82
B i & # 567.1 225 36.05 —-8.57 11.66
iR 574.8 33.3 57.53 -2.499 23,09
ERBEAMN & # 572.3 28.2 34 52 -3.74 13.43
EHMRE 574.5 34.8 51.30 -2.87 22,07
HE 7 & ## 572.5 50.0 51.02 -7.51 32.79
o 576.3 484 63.59 -1.15 36.48
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Table 2. Effects of the concentration and treatment time of nickel nitrate on the color of

mogo bamboo skin.

& * il

%
® M -] R
B Eil & B . . . .
4 & il
(%) (hr) (nm) (%) L a b AL AC AH AE
CEWERE S - - 5745 276 4662 - 233 15.82 - - - -
0.5 5745 471 4650 - 446 2820 042 1256 022 1256
Bif 1.0 i 5735 460 4628 - 555 2755 —0.33 1217 111 1218
P 20 5731 451 47.44 - 597 268 053 1162 150 1173
= 4.0 5705 444 4537 - 707 2442 —125 943 273 9.89
& 0.5 5735 462 4762 - 555 28.09 1.01 1264 104 272
. 1.0 3 5726 430 4720 -6.26 2619 058 1093 183  11.10
20 560.5 348 4321 -~ 824 2045 -3.41 6.06 4.43 8.24
40 567.0 338 4340 -1104 2018 -3.21 701 667 1025
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Table 3. The color change of moso bamboo skin by treating with 4% inorganic salts.
* =i
Bm - ] B e - ) .
(nm) (%) L a b Al AC AH AE
&R - 5747 276 4662 - 233 1582 - - - -
#i FERR 5B7.0 338 4340 -11.04 2015 -3.21 7.01 676 1025
# ERRER 5747 425 4641 - 742 2556 —021 1062 281 10.99
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w o
H ﬁ}?{f 5695 372 4963 -10.82 24.09 3.01 849 827 1223
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Table 4. The color change of giant bamboo skin by treating with 4% inorganic salts.
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- Table'5. The color change of malay bamboo skin by treating with 4% morgamc salts |
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3 I o o
M _ {T‘(j;f 563.0° 224 5185 -—1021 1540 055 - -378 -’17 9.3
._"*;rf*fﬁﬁ‘t+',§%$2 s
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Table 6. The color change of makino bamboo skin by treating with 4% morgamc salts

* At
" CIE LAB/H -
®H ®OE 5 BE . .. - ] .
' (rm) (%) L a b AL AC AHY  AE
e EEE - 576.3 484 6359 ~t.15 36548 0 - - - -
g S WEMR 5785 431 6045 588 3184 814 -416 488 721
= . RS 5782, 484 6040 101 3443 -319. —201 308 . - 487
> _ - _ S
% FRRA 5753 415 6169 -2868 3044 -180 -595 188 - . 652
, 5740 467 5489 -504 3170 -870 -440 432 1087
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Table 5. The color change of moso bamboo skin by using the different inorganic salts.
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