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Cellular Structure and Principal Characteristics of the Cork from Quercus variabilis

YUAN Yi-dan,ZHU Ling-yan,SONG Xiao-zhou”
(College of Forestry » Northwest A&F University ,Yangling , Shaanzxi 712100, China)

Abstract:In order to provide basic data for the pretreatment and high value-added applications of the cork
from Quercus variabilis ,the cork cell structure, physical properties and chemical composition were studied.
The microscopic structures were observed with the field emission scanning electron microscopy and the
characteristic parameters of cork cells were analyzed with the software of Image-Pro Plus 6. 0. The main
physical property parameters and chemical composition were measured based on relevant national and in-
dustrial standards and literatures. The results showed that the virgin and reproduction cork cells were a
homogeneous tissue of thin-walled cells. The cells,as an irregular polyhedral packed in columns parallel to
the radial direction of the tree,were structurally arranged without intercellular voids. The corrugation was
obvious on the virgin and reproduction cork cell walls. On average,in the transverse section, the cell wall
thickness of earlycork of virgin and reproduction cork was 1. 10 pym and 1. 02 ym,and the cell wall thick-
ness of latecork was 1. 52 pm and 1. 99 pm.respectively. Within the scope of the test,the thickness ranges

of virgin and reproduction cork were 6. 00 —18. 92 mm and 8. 55— 23. 07 mm, respectively. The thickness
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ranges of annual ring of the virgin and reproduction cork were 0.31—2.21 mm and 0.42—1. 59 mm. The

“?and 0.198—0. 344 g + ecm *. On average, the radial compression

density ranges were 0. 197—0. 355 g * cm
resilience ration of virgin and reproduction cork after pressure relief 15 min were 83. 16 % and 85. 86 % ,and
after pressure relief 24 h were 88. 42% and 90. 82% , respectively. The chemical composition of virgin and
reproduction cork were 12. 79% and 11. 52% extractives, 36. 34% and 40. 41% suberin, 20. 12% and
18.40% acid-insoluble lignin,18.29% and 21. 75% holocellulose,2. 44% and 1. 08% ash. The suberin was
the main component of the Q. variabilis cork. In general,the main physical properties of reproduction cork

were better than that of virgin cork. The difference in content of chemical composition was one of the main

reasons of virgin and reproduction cork with different physical performance.
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Fig. 1 Scanning electron micrographs of virgin cork from Quercus variabilis
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Fig. 2 Scanning electron micrographs of reproduction cork from Q. variabilis
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Table 1 Physical properties of the cork from Q. variabilis

YEETE bR 14 R FRAEHOR

Fe B R /mm 5 6.00~18.92 8.55~23. 07
S B 11.7443.68A 15.17+3.61B

KRR /mm 0.31~2.21 0.42~1.59
RLIEN 0.75+0.31A  0.94+0.29B

B/ (g cm ) JEH 0.20~0. 36 0.20~0. 34
R L(EN 0.28+0.04A  0.23%0.03B

WK/ %% 3t 8.20~20. 49 8.10~16.12
THME 12.52+2.88a  11.42+1.88b
}(j—:fmﬁ)ljﬁyf iﬂ?gﬁ 15 g3 1643.99 A 85.86+2.83 B
T‘éﬁmj} 2l g8 4243.08 A 90.8242.66 B

T AT RS 7 BE AR 240 A R0 AR 0K Z 8] 22 Sl e 5 (P <
0. 01) 5 [R A7 A [Al /NG SF B3 AR Fe 4 A 0 AR 200K 2Z 1) 22 57 1 3 (0. 01
< P<C0.05)

WA 5 R AR BOR 1 % BT Y 40 51 Ry 0. 280 ¢
eem PH10.232 g+ em L fESE S 15 min J5 R
Tia] 40 [ 580 32 57 59 4 3 531 2 83. 16 V6 il 85. 86 %% , fi
BRHE 71 24 h J5 948 ) R 4 101 56 252 58 3 4 43 1) 2
88. 4201 90. 82 Y6  H] A #RAK %25 JESF- ¥ {H K T #E
BOR A% ) H 45 5238 i 408 /N T FR AR O,

A FRE AR ROR T A Bz JEEJRE L )2 IR E % B R
JE 45 0] i SRR A A P 22 S (P<T0. 01D, 1 55 By I
KB B EXEF0.01<<P<C0.05), #IHEKAME
SRR OIS KR AR T AR ORI
i TR OR ) A ORI KR 5 T AR ORIk
JE7 15 min 1 24 h 9 FE 45 9] 38 341K F 7 2R OA
AL 5 AR OR A B AR A R 2
T 25 32 B R BR
2.3 BAEEUZERSH

R R NI a | REERE S N S e o320 X
FEHAR Y ORI R R LR R KA (R 2,
B A R T AR BROR HhORT R B R A
12.79%H 11,52 %, Horpr, S0 W e fl B2 4 1) &5 &=
Ay 7. 200 6.39 %, i AR Y 50 L I,
TR B S B 40 i B 1) 8 R4 RO LA i 24
R ARME S HOR IR A ¢, 90 A2 R A OR P il 3 24y
B 36. 34 %01 40. 41 % 5 AT 2 2 HOR 41 i H ALk
TG & 8 00 By - HLA SR AL AL 20, 10 40 i RE W)
PERI TR WA FEE AR ORI R I R B i
O35 di 20,12 %60 18, 40 %6 5 L5 4T 4 25 22 2 4k Z AN
SRR D I ERAP W GEF4ER F BRI T
A O, B3 4 0 R 4 B 18 29 %6
21,75 %0 s K3 S 5RO 40 H B v 1) T AL A A3 s B A
5 B RE VE ST R S HIEOR TR A 2. 44001
HE RO TR A3 1. 08 %6 B B A3 4k

R2 BEBHRAETENFZAM

Table 2 Chemical composition of the cork from Q. variabilis %
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