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Effects of high temperature hydrothermal treatment on color
and equilibrium moisture content of bamboo

CHEN Xuanzong', NIU Shuaihong®, JIANG Nianchun’, WANG Xinzhou', WANG Li*, LI Yanjun'?

(1. Nanjing Forestry University, Nanjing 210037; 2. School of Engineering, Zhejiang A & F University, Hangzhou 311300;
3. Zhejiang Province Kaihua Forestry Farm, Kaihua 311300)

Abstract: In order to improve the levels of processing and utilizing for sympodial bamboo, 6 years bam-
boo(Phyllostachys heterocycla) was thermally modified under hot water, hydrothermal treatment temperature of 120
C,130°C,140°C,150°C,160°C, treatment time of 60 min,90 min,120 min. Research on the change of bamboo color
parameters and equilibrium moisture content (EMC) with different process. The main conclusions re concluded as
follows: With the improvement of hydrothermal treatment temperature and time, the color of bamboo gradually
change from yellow to brown; a* decreases slightly and then falls, tending to green, b* gradually decreases, tending
to blue. The value of 4E* were increased, and had negative relation with L*, The equilibrium moisture content of
bamboo decreased at 140°C; compared with hydrothermal treatment time,temperature on bamboo color and EMC
had more significant impact.

Key words: bamboo; high temperature hydrothermal treatment; color; equilibrium moisture content
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1.1 XE5EH

NI EAT (Phyllostachys heterocycla), W H
WL G2 R, 7TEN 6 . WFEILE BAT
W, G f o JEAEPRAT T IR T, ORERTE TR
BREHIRS 9 160 mm X 20 mm X 20 mm (K X &
XJEFED, RTH bR 2 B 22 0] & T VR Re o s2
75306 25 B AR — SE T (0.56~0.65 g-em™) B EE,
T JEIEAE
1.2 R E

K EAR (ZQS1-15 %Y, BRI RHL KA
J 7 THIRIEEA (ESPEC SETH-Z-102R); 4 HZ)
Mtz (DP-3); HAH; HTFRTE.

1.3 WREHE

131 FHRAKLAETZ BEERKAGCERE
3914 120°C. 130°C. 140°C. 150°CHI1 160°C, I}
[8]43-% 4 60 min. 90 min A1 120 min, ¥ 1 : 10,
FREAEE 12 DEEAE SR BRSNS
PFEEA, L 3°Comin S THR B BERE, #
MIFVFIE,  FREIE 30 e I 8] 5 B ) #1440, B
R HCE THEERA (20C. 65%) HiTisE

P KRR o
132 mé&nm gk %E 1976 FEPrIEIFHZE R

4> CIE et 22800, {8/ DP-3 24 il
RN E R I ES RIS a2, 78
AT 3 N0 R, 2 S I
(L*) 804850 (o) Kk iE e (b)),
HBERERF AN, WEAHRBEZE (AL A
MR ZE (AE*),

AL =L~ 1

(D
Aa’ =a - a 2)
AV = b b )
A = (ar) + (sa') + (an) @)

e L*, a*, b*RIONKIAKEIL G FE i I
BH, Lo*, ap*s bo* RN ARALERRE S B 24
AL* FoRnWEZE, EERRITEERR, 7E
FOREITIRFERT IR ; AE*Ronth 28, Rz,
KO R A 5 B A DU o AT S R 7 € 2 S oKL
133 -FHAKREME G E OBRERNEE N
20°C AHXTIREEAN 65% K1 AR+, 3 5
IR ERE M, RSEEMAEN 103 CHEELT,
WSR2 T & Mo, I4% T Rt R -7 &
IKE,

M-
BIC = IA/ 0 % 100% (5)

Kb My NPT EE (g); M, NikkE
TR ERE (2.

2 ZER59Mh

21 Ttk

VIMATE Bl /K A FR 26 N 2 # iz, M
B 3 (o [ PRI HE (6 A8, JbFRIEFETE 120°C . 130°C
A 140°CHE, Pttt a e (L 50T, {HZE R8N,
£ 150°C J2 160°C ALY, Frifignee 2 f ok, #4%
SRR €Ay s A B T (14 S0 R 0 €8 222 S PO 52 T
NS

=1 NYTMAE B K A EL T 5 B S50
5 Z MR, WTLAE I 0=0.05 /KF L, miEK#
Ab B FE AN )N BT BUEAE L*\ a*. b*. AE*
1) P /T 0.05, FRonEFHRE. Kokt
HUREM PE/ANT 001, ZREE.
211 BRI A MR R TS S
TP FR S IR (L) At 1 Frs, MK
Al LS BEE AR TR, TR 2R
N MR . 78 120°C. 60 min I, A LA
AHEC AR AL EE R R % 14.08%, TfiAE 160°C + 60 min Ff,
HLHEE AR T 35.12%; Mfeg b BAT
FATE 180°C . 60 min B}, F LHEBARLELS T FEL)
26.14%. {EMFIACIEE T, 774 0B I A B (a]
PEK T REAR, JEEMERENA S, R
B, 7E 120°C. 120 min I, 78 L*AERT R
LEFEA TR T 18.02%, b 60 min ALFE AT A4 HE I
T 3.94%, 7£ 160°C. 120 min AbFEN, 740 L*
AHEE AR AL FRFT R % 43.59%, AHEL 60 min ZbEEIPT
MIEINT 8.47%. SYTM4& EE ARG HEAR
FARM AT, VT AM B E AR B — RV E 2=
VIERFAL S AR AT S 80, AR R H AR
0, J [ R B £ 56 T s A e /), 5k s A< Ak
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FALE, KBAEBEEREh, ATAR theF i RN 21 4
ENE 2 B R ETR S NESR 7 Y Sa ek
It o A B P P e A AR ER TR A, B 5 A
A BB BT R S A By Rk &4, K #ukd
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Table 1 ANOVA for effect of hydro-thermal treatment conditions on L*a*b* and EMC
WiH Project Z Y& Source of variance SS DF MS F P-value F crit
L* %% Temperatur 771.333 5 154.267 145.070 0.000 3.326
S 18] Time 29.041 2 14.520 13.655 0.001 4.103
7 Error 10.634 10 1.063
1T Amount 811.008 17
a* W Temperature 119.138 23.828 43915 0.000 3.326
IF ] Time 7.199 2 3.600 6.634 0.015 4.103
7 Error 5.426 10 0.543
St Amount 131.762 17
b* & Temperature 314.221 62.844 139.874 0.000 3.326
FJ ] Time 12.952 6.476 14.414 0.001 4.103
%% Error 4.493 10 0.449
21T Amount 331.666 17
AE* IR % Temperature 468.263 4 117.066 130.342 0.000 3.838
18] Time 53.760 26.830 29.929 0.000 4.459
7 Error 7.185 0.898
1T Amount 529.208 14
EMC IR Temperature 15.801 3.160 26.583 0.000 3.326
IFA] Time 1.062 2 0.531 4.467 0.041 4.103
7 Error 1.189 10 0.119
St Amount 18.052 17
sor iR m 5ok, 15 160°C I A L AR AL BEA BF
sof bt WA 245.85%. 16 120°CLLFI, ZI%kkita i
as) —e— 120 min BH a*BEE BRI ZEK TS0, F 120 min B AL
= a0 PR AHEER AL BEAA G T 74.37%; #£ 130~160C
A B, BER RN, a* Y, I LR
Wl JEE R Tt P T 1) S ML O 25
213 ®BKRAESAMFEESREL 0F)

REE 120 130 140 150 160
Untreated .
&% /'C Temperature

1 SRR+ B BE R R0

Figure 1 Effect of hydro-thermal treatment on L*of culm

212 FiRAKMREEISAM I E SBAGHK (a*) B
®of B2 NPT A IR KPR S (4 4 0 4R
#, WEF AT LB B o* FBON S/ MiE_ETH G 28
FEfass, EAFREAN 120°C, BEN 120 min
W, a* ISR, (AHETT R, wie
AT 4 0 € 1) o 2 Bl o 0 7 T 84k, TE 130~
160°CHYT, a* i 25 il 5 A3 N age i PG, LS 77 44 3

w3 AT A ER KIS S i FR B
(b*), AR S GMEEIRE o R, 114
(10 8 WAl £ B PR A b B A R iR K A B FE ()
B ERON RIS, 7E 120°C. 120 min i,
AbBRJEATAA B S L FE AR EL b AH R AR BRAA T %
17.54%, 1E 160°C. 120 min I, b*EiAALFRF T [
61.41%; (EMIFIALERIRFERT, AbBRAF 3 W5 4h 65 F
K b I A] (2 KT BEAR, I B IR R
s, ACERET RN b* IS R, 7E 160°CHY, &b
60 min FITTIIAH AR AR ERA NFE T 44.74%, T
120 min ZbFEAFAH LA AL BEA T FE T 61.41%.
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Figure 2  Effect of hydro-thermal treatment on a* of culm
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Figure 3  Effect of hydro-thermal treatment on b* of culm
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Figure 4 Effect of hydro-thermal treatment on AE* of culm
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TR RE TR RSN SR T S
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Equilibrium moisture content

RAEHE 120 130 140 150 160
Untreated .
¥R %/°C Temperature

Bl 5 SiRKALEN MM FEE KR
Figure 5 Effect of hydro-thermal treatment on EMC of culm
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