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Chemical Characteristics and Kraft Pulping Response
of Hibiscus cannabinus bast*!

Guangfan JIN*2, Akiko NAKAGAWA-1zumi*?,
Katsuyoshi SHIMIZU*2 and Hiroshi OH1*2

Hibiscus cannabinus (kenaf) plants grown in the Agricultural and Forestry Research Center at the University of
Tsukuba were separated into three parts, (upper, middle and lower), and their bast and core parts were subjected to
protein, lignin and carbohydrates analyses. We clarified the differences of the chemical features of these parts. The
lower part of the core contained more lignin and xylan than the upper part and the upper and lower bast parts. The
core accumulated a large amount of lignin with a high syringyl to guaiacyl ratio, which suggests rich non-condensed
lignin structures. Cooking efficiency of the bast was compared with that of Acacia mearnsii, Eucalyptus spp. and
Cryptomeria japonica wood under kraft-anthraquinone pulping conditions. Although the lignin content of the bast
was lower than that of A. mearnsii wood, the selectivity of delignification of the bast was not better than that of the
hardwood in the kraft pulping process. However, the bast pulp was easily oxygen-bleached, resulting in a low kappa
number.
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Table 1. Extractives, protein, and lignin contents of bast and core of H. cannabinus.
Ethanol-benzene Protein, %* Protein, %" Klason Acid soluble
Sample Part Extractives, % (N x6.25) (Pepsin) lignin, % lignin, %

Upper 89 44 17.7 9.1 2.7
Bast Middle 7.3 39 14.6 10.2 2.7
Lower 6.2 38 14.6 11.7 2.6
Upper 79 2.9 275 114 19
Core Middle 89 29 16.3 20.9 24
Lower 74 0.6 8.1 22.1 2.6

a: Calculated from results of elemental analyses.
b : Resulted from pepsin treatment.
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Table 2. Carbohydrate composition of bast and core of H. cannabinus.

Sample Part Gh})/cuose X}Ll/((’)se Aralgionose Marolilose Gal%ztose Rharonunose
Upper 42.6 6.8 27 1.3 14 0.7
Bast Middle 41.8 5.0 34 11 1.3 0.5
Lower 42.7 6.5 3.3 24 0.7 0.4
Upper 50.7 7.6 11 0.7 0.8 11
Core Middle 36.7 124 0.8 0.7 0.6 0.4
Lower 40.3 14.3 0.1 1.2 0.3 0.1
Table 3. CuO oxidation lignin in bast and core of H. cannabinus.
Sample Part Totalo/iignin Syg;jnogsﬁiger};i%de %Y)ar?ﬂg?li n S/V molar ratio
Bast Lover 143 108 40 50
Upper 13.3 9.2 6.1 15
Core Middle 23.3 12.2 5.7 2.1
Lower 24.7 28.5 8.8 3.2
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Fig.1.  Comparison of kraft-AQ pulping of H. cannabinus
bast with A. mearnsii and Eucalyptus spp. and C.
Japonica wood.

. Acacia spp. from Indonesia, Active alkali (AA)

28%,

: A. mearnsii from Brazil, AA 28%,

. Eucalyptus spp. from West Australia, AA 28%,

. Eucalyptus spp. from Chile, AA 28%

: H. cannabinus bast, AA 23%,

. H. cannabinus bast, AA 28%,

: C japonica, AA 23%,

. C japonica, AA 28%
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50 2 Table 4. Kraft-AQ pulping and bleaching results of bast of
45 2 H. cannabinus and A. mearnsii.
40 2 7 H. cannabinus  A. mearnsii
|| F] 1 Kraft-AQ pulp yield,
35 S = % 437 56.2
= 30 & 2 Kappa number 20.0 20.9
5 Kl 1
8 25 — iy — Kappa number after
S 0 | —:*i ; oxygen bleaching 59 94
1 3 :
H 2 b ISO brightness after
15 H 1 2 ; A-Z-E-E, bleaching 81.9 700
] I
10 H] s :-*’4 7 ZHn Legend : A: Acid treatment, pH 3.0, 105C, 1 h
5 | B2 ::7:: ¥ 6 Z: Ozone bleaching, Osdose 0.4%, Pulp
'é ;5 S M| |4 ® o[- ? 1. consistency 30%
0 ) ‘ - ) E: Alkali Extraction treatment, NaOH dose 1.0%,
Hcannabinus A. mearnsii C.japonica 60°C.1h
bast Ep : Hydrogen Peroxide bleaching, H:O: dose 1.0%,
Fig. 2. Lignin and carbohydrate contents of H. cannabinus NaOH dose 0.8%, 70C,1 h

bast, A. mearnsii and Cjaponica.

Legend: 1 : Total lignin, 2 : Glucose, 3 : Xylose, 4 :
Arabinose, 5 : Mannose, 6 : Galactose, 7 :
Unknown.
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