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Comprehensive evaluation on modification techniques for
Daemonorops margaritae and Calamus simplicifolius

XU Xin',LIU Xing-e* , WANG You-hong' ,GAO Long-ya', WANG Rui'
(1 College of Forestry & Gardens of Anhui Agricultural University , He fei s Anhui 230036 ,China

2 International Centre for Bamboo and Rattan ,Beijing 100102, China)

Abstract: [Objective] This study optimized the modification processes for Daemonorops margaritae
and Calamus simplici folius to improve the levels of high value-added processing and utilizing for Chinese
rattan resources. [Method) Using D. margaritae and C. simplici folius as the research materials, L, (3")
orthogonal experiment was conducted with four factors including modification way, modification technique,
leaching amount and processing reagents in three levels. Main physical and mechanical properties and di-
mensional stabilities were measured before and after the modification, then the optimum process was estab-
lished by calculating the experimental results with prior-order numbers. [Results] The best D. margaritae
modification way was irradiate with dose of 15 kGy, grafting yield of 50% ,and reagent of MF. The best
modification way for C. simplici folius was irradiate with dose of 15 kGy, grafting yield of 50% ,and rea-

gent of UF. According to the optimum processes, the air dry densities,oven dry densities, basic densities,
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MOE,MOR,MOEIC,and CS of D. margaritae before and after modification were 0. 46 and 0. 69 g/cm?’,
0.43 and 0. 65 g/cm’, 0.39 and 0. 59 g/cm®, 1 525.46 and 1 944. 71 MPa, 57. 62 and 66. 87 MPa,1 198. 49
and 1 688. 70 MPa,and 23. 54 and 34. 44 MPa,respectively;and the corresponding values of C. simplici fo-
lius were 0.55 and 0. 77 g/cm®,0.52 and 0. 72 g/cm?®,0.47 and 0. 65 g/cm®,1 375. 32 and 1 550. 78 MPa,
67.88 and 71. 25 MPa,1 597. 18 and 1 740. 50 MPa,and 31. 59 and 36. 74 MPa, respectively. MEE and
RWA values of D. margaritae after modification were 16. 69% and 125. 10% , while that of C. simplici foli-
us were 23. 56 % and 81. 62 % ,respectively. [Conclusion) Most physical and mechanical properties including
densities, MOE, MOR,MOEIC,CS,MEE and RWA as well as dimensional stabilities of D. margaritae and

C. simplici folius after modification were increased.

Key words: Daemonorops margaritae ; Calamus simplici folius ; modification; rattan propterties; prior-

order numbers
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Table 1

Factors and levels of the orthogonal experiment for modification of

Daemonorops margaritae and Calamus simplici folius

K- Bt (A Sk T B RERO/% Ak PR (D)
Level Modification way Modification processes Amount of leaching Processing reagents
15 kGy
gt - VR LN A 12 H R
! Radiation 25 kGy 20 MMA
35 kGy
. 2 min
) o L Ny SRR
Microwave ’ MF
6 min
100 °C
T o IR T8 445 i
3 Heat 120 °C 50 UF

140 °C
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Table 2 Orthogonal experiment L, (3') design for modification of

Daemonorops margaritae and Calamus simplici folius

R T USRS AT ED HER (/% TR AT(D)
Test number Modification way Modification processes Amount of leaching Processing reagents
1 4 18 Radiation 15 kGy 20 MMA
2 #% 1 Radiation 25 kGy 35 MF
3 4% % Radiation 35 kGy 50 UF
4 % Microwave 2 min 35 UF
5 T Microwave 4 min 50 MMA
6 T Microwave 6 min 20 MF
7 Jingh Heat 100 C 50 MF
8 Ik Heat 120 C 50 UF
9 Jn# Heat 140 °C 35 MMA
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Table 3 Assignment results of prior-order numbers based on 9 indexes of orthogonal experiment for
modification of Daemonorops margaritae and Calamus simplici folius
/3 {H Score
it b W D. margaritae B g C. simplicifolius
Index
8 7 6 5 4 3 2 1 0 8 7 6 5 4 3 2 1 0
I (3) (D (2) 7 ) (5.9 / (€:)) (6) 4) (2) (3 (7 (D (6) ) (5.9 /
£ (@D (2) (3) (7 1) (5.9 / (6) (8) (2) 4) (3) (7 (@D 6) (5).(9 / (8)
f3 (3) (2) (@8} (7 4) 6) (5).(9 / (8 (€] (2) 3 (@) 7 6) (5).(9 / (8)
Iy (3) (2) (D 7 4) (6) 8) (5.9 / 4 (3) (2) (7 (@) 6) (5).(9 / (8)
{5 7 (3 (2) 4 (6) (8) (1) (5.9 / (3) 7 (2) 4) (8 (6) (1) (5.9 /
{s (2) (7 (@8} 6) (5).(9 / (8) 4) (3) (3) (6) (€)) (7 (@) 4 (5.9 / (2)
Iz (D B9 / (3) (2) (6) 4) (7 (8) (@D) (3) D 5D / (2) 7 (6) (8
fs 7 (2) (3) (€] (8) (6) (1) (5.9 / (3 (2) (7 (€] (8) (6) (1) (5.9 /
fo 7 4) (8) (2 (6) (3) (1) (5.9 / (3 7 (@V) (2) 4 (6) ) (5. (9 /

TE o oD s Lo O T A Do 43 S0 R BT 2 5 PR AR B B0 250 9 3 B ST P i IS0 0 R 0 3 0T 3 B L Bk (D 3 B % BT

WK 2 R PR L s O P Ron il 5, 538 2 Xz,

Note:fy {2,364 .05 ,15 .17 ,fs and {g stand for MOE,MOR,MOEIC, CS, air dry density, ASE,MEE,RWA and density gradient, respective-

ly. Numbers in () stand for test number,corresponding to Table 2.
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Table 4 Comprehensive evaluation on orthogonal experiment results for modification of

Daemonorops margaritae and Calamus simplici folius

W D. margaritae

BB C. simplici folius

N
JHER G ARTE®  RERO  LEAAND EEAAGL BETLDB  RER©  BERD
results  Modification  Modification Amount of Processing Modification Modification Amount of Processing

way processes leaching reagents way processes leaching reagents
K 155. 00 135. 00 91.00 84. 00 148. 00 135.00 82.00 67.00
K', 80. 50 93.50 111.50 135. 00 99. 00 83.00 119. 00 124.00
K's 88.50 95. 50 121.50 105. 00 80. 00 109. 00 126. 00 136. 00
K, 51.67 45. 00 30. 33 28.00 49.33 45.00 27.33 22.33
K 26. 83 31.17 37.17 45. 00 33.00 27.67 39. 67 41. 33
K; 29.50 31.83 40. 50 35. 00 26. 67 36.33 42.00 45. 33
R 24. 83 13. 83 10.17 17.00 22.67 17. 33 14. 67 23.00

WKy R EAE j KT BT X0 B4 bR B A K 2878 03 BOTE § KT 90 6 o7 48 B (8L 19 P 9 850 R 3878 (007 BOT- S 88 bR (L 0 i 22

Note: K’; stands for the sum of indexes of prior-order numbers at j level, K; stands for the average of indexes s of prior-order numbers at j

level,and R stands for the range of average indexes of prior-order numbers.
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Table 5 Main physical properties of Daemonorops margaritae and Calamus simplici folius before and after modification

3. e 3 SEI I : " % Mk 2/ )
S/ 4o F 1/ BRBIE, o, WM/ KWK
~ = ~ BT %4 %/ % . Expansion rate
(g+cm ®) (ge+cm?) (g+cm %) . Hygroscopic
. . . . . Volume shrinkage . of water
HERR Air dry density  Oven dry density Basic density expansion rate absorption
fatan species o bt b P i P b P
E Y y E i E ) E y E Y
Modified kil Modified b Modified b Modified =M Modified kil Modified =M
Rattan Rattan Rattan Rattan Rattan Rattan
rattan rattan rattan rattan rattan rattan
i D. margaritae 0.69 0. 46 0. 65 0.43 0. 39 0. 30 0.42 4.07 3.78 8. 81 10. 48

oLt 4

N c
C. simplicifolius 0.77 055 0.72 0.52

0.47 0.53 0.48 4.45 4.37 10.18 13.15

I 6 Al JC IR A S A P
i SR M AT s PR A B W47 s 5, 0 p S B v
A T B SO o R A A () R R A i L e v A
PR 184 R 2 O T BRI A i L X T R T et b B S
FOR BRI SR . o, 5B E BB v A

BB ES L R PS5 B ST L A i I
SUht R B OB 4 0 ¥ o T 27. 48%, 16. 05,
40.90 % ,46. 30 %6 , I BAL I 45 T oM A 1) 0 25 3L P A5
PSR I SO R A R S B R 5 B
SIEEE T 12.76% ,4. 96 %,8.97%.16.30%,
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Table 6 Main mechanical properties of Daemonorops margaritae and Calamus simplici folius before and after modification

B B R/ MPa B A 58RI /MPa TSt s e WSt B 5 B/ MPa
T MOE fi 8 /MPa MOEIC CS
Ratton ohecies T hr FEFF b P b PR b
Modified Modified Modified Modified

Rattan Rattan Rattan Rattan

rattan rattan rattan rattan
HE D. margaritae 1944.71 1 525. 46 66. 87 57.62 1 688.70 1198. 49 34. 44 23.54
Bt e C.osimplici folius 1 550,78 1375.32 71.25 67.88 1 740.50 1597.18 36. 74 31.59

i8¢ 7 N LU T R A I 48 T et A Y B
T4y W R 16, 69 % 1 23. 56 % . HT WL K A4y B K
125.10% F1 81. 62 %0 , Bt P b4 1) BH 18 28 14T K
oA AN TR R B ol 3 5 0 g [ A0 TR B AR 9 )23 BT

A LAGR R E R A G (BT (i) SR ANy 7
BV A A 11 B 4 2 G 5 B T R T R b L X R fE S
e 22y ook D7 A aloak 3R A 5
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Table 7 Dimensional stabilities of the modified Daemonorops margaritae and Calamus simplici folius

e FP Rattan species Hillk (45) %/ % ASE

P2 %/ % MEE PR/ % RAW

#HE D. margaritae
Y- BE C. simplicifolius

—7.02
—1.85

16. 69 125.10
23.56 81.62
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