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+
Kyu-Young Kang, Seung-Lak Yoon' and Kwon-Seok Jeon’
Received August 1, 2012; Received in revised form August 10, 2012; Accepted August 14, 2012

ABSTRACT

The bamboo fibers from three Korean bamboo species, Moso, Henon and Timber bamboo, were prepared
by disintegration after thermal treatment. The samples were prepared according to the age of growth;
bamboo shoots, 20 days and 50 days of growth. The fiber quality was also investigated by morphological
and chemical analyses.

There was no big difference in the dry mass of fibers among the three bamboo species. However, the dry
mass of fibers from 50 days of growth was increased by 34%, whereas it was ranged in 9-20% in the case
of fibers from bamboo shoots and 20 days of growth. In the results of morphological analysis, the fibers
could be classified as the fibers from metaxylem, the fibers from parenchyma and the fines produced dur-
ing disintegration. The fibers from 50 days of growth were separated from metaxylem, whereas the fibers
from bamboo shoots and 20 days of growth were mainly consisted of fibers from metaxylem and
parenchyma. The chemical analysis of fibers showed that the contents of carbohydrates, lignin and ex-
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tractives were not much affected by thermal treatment.

Keywords: Moso bamboo, Henon bamboo, Timber bamboo, bamboo shoots tissue, bamboo fibers,

carbohydrates, lignin, extractives
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Fig. 1. Cross section of bamboo shoot with bark
(Moso bamboo).
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Table 1. Changes in dry matter contents according
to the growth of bamboo

) Dry matter (%)
o[ §3hol x20 W xS0 ML E BH H9EHHS  Bamboo samples  Bambos 20 %
=& S5 shoot days-old  days-old
Moso bamboo 9.0 9.1 33.7
224 3tet YR EA Henon bamboo 10.5 10.5 33.9
slel AR BHL 95l 2 AR 225 8 Timber bamboo 10.7 11.7 33.0
Table 2. Changes in fiber length and width according to the growth of bamboo
Fiber size and its distribution (um)
Bamboo samples Bamboo shoot & 20 days-old 50 days-old
Length Width Length Width
Moso bamboo 3044 244 8449 240
(533 ~10472) (92~522) (1856 ~21837) (122~402)
Henon bamboo 3459 315 6201 246
(708 ~ 10703) (65~550) (2409 ~ 15232) (570~ 1286)
Timber bamboo 3515 250 2722 213
(1114 ~8628) (90 ~426) (916 ~4706) (57~409)
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A: Cross section of tissue, B: Tangential section of tissue, bs: Bundle sheeath, pr: Parenchyma, mx: Metaxylem
Fig. 2. Fibrous tissues observed in Moso bamboo.
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Fig. 3. Moso bamboo fibers from bamboo shoot and 20 days-old bamboo.

Fig. 5. Timber bamboo fibers from bamboo shoot and 20 days-old bamboo.



2 =4 ZA 3= Table 13} 2t}

S M e A F2 AFY A £F SollA
WEZo] 7 wroy, ook Y= A9 kol
AYHoz AL Ao g eyt wetha, &5 &
o AR e Gu7t WE S H o) 22 1.5%2}
1.7% =4 &4 = ot

20448 tfube) A9, E40 AT v A
o] zbol 7 glolo, thuk oo AETFol 1% H = 5
Zheh ek a8y, AL AlLske] 508 AY0] HH A
o] A7 F7kste] oF 34%7t HH, St 2 WF
Zo| 7H & Ao 2 yerytt

Z4 W 20U, 50U A bR o] R Ao A A7}
w8 5= 34S A7 olsshr] Aot iy 24 &
Poran| 4 o2 HAsA. 1 A%E Fig 29 et
How, 4SS+ e 2H0R 4B42
(bs), FAFH(mx)2}F FAHE 22(b)o] A
Fig. 29] AH10| 4] A, BE] A 4o] Tk e & Holw
= 9o g 2] ] ol

Yoon?] ® 1% o|5tw oj i}
S FEEL EFE PR
0L, 200 o] =SSP E o
%@iﬂﬁé} 3L, 60U A o] F-f %‘réi

A Eo], 194 o = 2 A £ o] 4T

i

o)

Z
s
Z
RS

w
w
m
f— —
r
0x

0
1o
W
N

® 40

ofX
A

=
olg
=
1o
I
H>

JJ. 0L A, 504 A Lt

37 glekol Al §43)
3} = Table 29} Zrt}.
H AL L A7 7E

S ESEXIPAR: K- N}

o 2
_{1}1, i
e ox o
l-U
il
o,
N

RS

é O}: ﬁ.‘L :10
do o5 N
[
I‘U}&

o T

fu gy d0 2= o8
g lo g 1o
fu lo

LA

(e MT

do B g m
S
ﬂﬂ

1o
ot

o A e Ao

(it
o

a8
()]
S
e
ox
—10
£k
BUA

fuoH A W

ooy o
N

QL

o ¥R Ho

7F
o,
4

rE
> o

= El?“.’.
e}
S
e

C il oz
i)
M

N
flo lo &

o4
3000~3500 ym, 3 50~310 m¢) BEZ 1Y
1, 50948 A-5-%-0] 2F 2700~8000 im, g%
210~250 w9 B2 S epich 9 o] 8%

S 3h Hdjo] v A o 2 v g2 A
H At

1‘
1S
)

a0l ol W AT (H2K) 73

z2Hozye Rest 44 AAHA A7k %
Fol el 2 Aol o, 4471200 el
L 2] olf A0 R SAH At ol & bRt 3
Ssv F4B R0 §ARA A4 S, G415
o) ek} vl Sl FATE 9] f 85201 90

HE 7} ks of 502040l 22 o] A akA A4
7] W A&7 2F o] Aol 3t Aol 7917 e =
Ao AR ET

3.4 TILIS NSOl SHEfsE B

3.41 Z& H 202 OiLIR dRe| HEH

7t &, AS7ITE RS g e R SAA Y
7 devlo A 2o E gl dee B ATs
Figs. 3~5¢} 7t}

Fig. 3(WE5)oA A SAERE 422 47
B2 A fol 2, B A%t 2ol FARRE FHOZ
w2 = A Dol 7} B2 T A Rl st C= A,
B} Ee] fA FEto] s 2jE Aolh o] o e A
o] 2] Fef7k Lo (Fig. 4), S (Fig. )l A = &>
ATS BT F43 2004 oA BaEs

deel des FABRE FH0T d2H HHA,
B)2} A1 27} H2] 6 A9(C)= o ¥ v, Table 2
o Ao} 2ol 449 A7) chakahein.

3.4.2 50U IR MRl HEf

2% FW 5004 B8 A0 Fehety wa
A3 Figs. 6~83 2ok 1Yo 4 A%t BE 212 2
%0 x5 o o 4 0] B Aroltt.

50949 9ol 2 0] 13 FHH o] FAE
2 Z9l0] B2 H 0] 9k AT S UL 20 T 2ol
Hof 2 44 JHE BelHon, FYREE FHOE

U3 Fe ol BAH At £F U2 43 FUS
SECEEE SR EREEE SR L REERY
gole) wste] She] 49k Eelo] fAE(— EA)
7t ol 9t Aol BAE YU
3.5 HILIR Q0| 5t8t =M
351 A2 £N U Y

Z4 920943 5004 bR RSE BT 4y
o %% W A% B 24 U Y B4 2



o}
=
of
Ho
of»
B
o
i
2
e

74 Z.£0]7]& 44(4) 2012

Fig. 8. Timber bamboo fibers from 50 days-old bamboo.
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Table 3. Carbohydrates composition of bamboo fibers prepared by thermal treatment

Monomeric sugar* (%) Total
Bamboo samples sugars

Fuc Ara Rham Gal Glu Xyl Man (%)

Bamboo shoot 006 217 0.5  1.62 3443 306 052 4201
bz/r{[?ljgo 20 days-old 006 173 009  1.08 4335 1374 054  60.59
50 days-old 0.05 .17 005 035 4655 2081 055  69.53
Bamboo shoot 006 275  0.15 172 2326 460 061  33.15
bl:g“tj’:o 20 days-old 006 167 0.1 159 3838 11.88  0.69 5438
50 days-old 006 113 006 035 4506 1938  0.76  66.80

_ Bamboo shoot 0.06 286 0.8 1.88 2701 348 054 3601
1112522 20 days-old 006 173 009 108 4335 1374 054  60.59
50 days-old 0.05 .17 005 035 5655 2081 055  69.53

*Fuc: fucose, Ara: arabinose, Rham: rhamnose, Gal: galactose, Glu: glucose, Xyl: xylose, Man: mannose

Table 4. Extractives and lignin contents in bamboo fibers prepared by thermal treatment

Bamboo samples Extractives Lignin (%)
P (%) Acid-insoluble Acidsoluble  Total lignin
Bamboo shoot 9.36 2.27 14.02 16.29
Moso bamboo 20 days-old 4.73 18.53 4.69 23.22
50 days-old 1.40 25.87 1.42 27.29
Bamboo shoot 10.72 2.44 15.03 17.47
Henon bamboo 20 days-old 4.12 16.08 4.11 20.19
50 days-old 1.15 24.59 1.33 25.92
Bamboo shoot 8.14 2.95 13.33 16.28
Timber bamboo 20 days-old 5.49 15.11 3.98 19.09
50 days-old 2.10 22.52 1.67 24.19
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