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ABSTRACT

The bast fiber of Paper mulberry has been generally used as a fibrous raw material in traditional
Hanji-making. Nowadays, its uses is expanded to different special purposes such as paper mulberry yarn,
laminated paper, antimicrobial paper depending on its application. Despite the wide array of the use of
mulberry fibers, it is still limited due to some difficulties in the automation process of manufacturing
works.

This study is focused on the analysis of chemical components and morphological properties of paper mul-
berry bark for the automation of bark peeling process. The bast tissue of paper mulberry was separated
in three plies; black outer layer, green inner layer, and white inner layer. The total lignin content, hol-
ocelluloses, extractives and ashes, and the anatomical structure of the three layers in mulberry bark tissue
were investigated. The analysis showed that the black outer layer is composed of about 50% of total lignin
content, whereas the white inner layer is composed of about 90% of holocellulose content.

Keywords : Paper mulberry, bast fiber, bark peeling process, automation, hanji yarn
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Table 1. Bast tissue of Paper mulberry

Descriptions

Bast tissue
Growing region
Sampling part

Black outer layer, Green inner layer, White inner layer
Yechon, Gyeongsangbuk-do
Middle part of 1 year old-stalk
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Paper mulberry
bark

Separating

Black outer layer,
Green inner layer,
White inner layer

Morphological

 — ;
analysis

Crushing

Grinded powder }%

Ash contents
analysis

Alcohol-benzene
extractives

Total lignin

Defatted grinded
measurement

powder

Holocellulose
measurement

Fig. 1. Diagram for morphological and chemical
component analysis of mulberry bark.
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Table 2. Operation conditions of XRF

Measurement conditions
Meas. Time sec 100
Live Time sec 97
Collimator 2 mm
Tube Voltage(V) 50
Tube Current(nA) 200
Filter No filter
Mylar Off
Env. Air
Analysis conditions

Application Mode Bulk Analysis(FP)




Table 3. Operation conditions of HPLC

Conditions Refractive index detection
Mobile phase Distilled H,O(degassed)
Flow rate, mL/min 0.6

Column Biorad HPX-87P
Detection Refractive index
Column oven temperature, C 85

Injection volume, yL 10
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Fig. 2. Extractive contents in black outer layer,
green inner layer and white inner layer
of Paper mulberry by alcohol-benzene
extraction.
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Fig. 3. Total lignin contents in black outer layer,
green inner layer and white inner layer
of Paper mulberry.
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Fig. 5. Ash contents in black outer layer, green
inner layer and white inner layer of
Paper mulberry.
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Fig. 4. Holocellulose contents in black outer layer,
green inner layer and white inner layer
of Paper mulberry.
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of Paper mulberry by XRF.
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Fig. 7. Elemental analysis in green inner layer
of Paper mulberry by XRF.
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Fig. 8. Elemental analysis in white inner layer
of Paper mulberry by XREF.

Table 4. Distributions in chemical composition of bast fiber of Paper mulberry

Black outer layer

Green inner layer White inner layer

Holocellulose, % 33.15 80.02 89.80
Lignin, % 38.91 2.10 0.68
Extract, % 17.88 13.21 7.12
Ash, % 10.06 4.67 2.40
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Fig. 9. Sugar compositions in black outer layer
of Paper mulberry.
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Fig. 10. Sugar compositions in green inner layer
of paper mulberry.
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Fig. 11. Sugar compositions in white inner layer
of Paper mulberry.
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Fig. 12. SEM images of black outer layer(left: outside of black layer, right: inside of black layer).
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