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SUMMARY

I. Title

Development of Single Solid Phase Natural Polygonum Tinctroium Dyes with

Nanoparticle

II. Goal and Necessity of This Study

Recently, the synthetic dyes satisfy public’s desire of various colors. But the
natural dyes are getting into the spotlight because synthetic dyes have many
problems such as introducing cancer or allergy. Natural dyes are environmentally
friendly, while theirs popularization is not attained since they are very hard to
improve dye uptake (K/S) and dyeing fastness.

Indigo i1s one of the oldest dyes used throughout the history of mankind. There
are many indigo dye precursor—containing plants all over the world, but the most
common ones are indigofera tinctoria, isatis tinctoria and polygonum tinctorium.
Indigofera has more than 800 different types of its own kinds and it spreads from
India to tropical regions of Southeast Asia. Polygonum tictorium is most widely
grown in the Far East region like China, Japan, and Korea. Indigo, as a blue
pigment, has been known as one of the oldest natural dyes. Generally, natural dyes
have moderate colors and are environmentally friendly. But these dyes have serious
problems such as extract processing and storage methods of dyes and dying
reproducibility and fastness. The development of single solid phase with nanoparticle
natural polygonum tinctroium dyes must necessary to these various problems. Some

research studied to solidification or extract of polygonum tinctroium. But this

-9 -



research is performing by traditional method. Briefly, The leaves of Polygonum
tictoriumare soaked in water for couple of days to extract indican. The leaves are
then eliminated and the indican containing solution is mixed with lime water and
stirred vigorously to oxidize the dye which becomes insoluble in water and settles at
the bottom of the vessel. The water is then poured out to finally obtain the indigo
paste.

To solve of natural dye various problems, this research, singlesolid phase natural
indigo dye with nanoparticle was prepared using the dorr agitator, lyophilization, and
high pressure homogenizerand physicochemical characterization of polygoum tinctoria
dye substance was investigated by various methods. Then dyeing usingsingle solid
phase natural indigo dye with nanoparticle was carried out hemp fabrics according to
the various dyeing conditions. And then the values of dye uptake (K/S) and
according to dyeing conditions were investigated by colorimeter. Also we
investigated to dye fastness against the light, washing, perspiration and friction. In
this research introduced simplification of manufacturing process of natural indigo dye,
and method of preparing process of single solid phase natural indigo dye with
nanoparticle. Furthermore, dying fastness and reproducibility were improved by new

dying technology.

IM. Scope of This Study

The single solid phase natural indigo dye with nanoparticle was prepared
physicochemical characterization of polygoum tinctoriadye substance was investigated
by UV/VIS spectrophotometer, TLC, DSC, FT-IR spectrophotometer, 1H-NMR
spectrophotometer, HPLC, MALDI-TOF mass, CHNS/O. MTT assay results revealed
that the single solid phase natural indigo dye did not show any cytotoxic effect on
the cells. The solid phase natural indigo dye with nanoparticle was prepared by high
pressure homogenizer with various rotation speeds (rmp) and then harvested by

lyophilization. Physicochemical characterization of polygoum tinctoria dye substance

_10_



was investigated by DLS, AFM, and SEM. Results, the mean diameters of
singlesolid phase natural indigo dye, measured by DLS, were in the range of 450 ~
1300 nm. Furthermore, morphology of singlesolid phase natural indigo dye was
established by SEM and the size was similar to DLS results. The particle size
decreased as increment of rotation speed and time. We introduce optimum condition
(speed; 20000rpm, and time; 5min) of nanofication of solid phase natural indigo dye.
Furthermore, antibacterial activity of singlesolid phase natural indigo dye was higher
than commercial antibacterial agent. We carried out dying against hemp using
microwave at various dyeing conditions— concentration of dye, amounts of alkali, and
dyeing time to optimization of dyeing. We obtained optimum condition when
concentration of natural indigo was 40 g/L, concentration of sodium hydroxide were
10 g/L, and dyeing time was 10min, respectively. The colorfastness to light,
washing, perspiration and friction of all fabrics showed grade of 4~5 when dyeing

was carried out optimum conditions

IV. Results of This Study and Recommendation on its

Implementation

The aims of this research were to introduce simplification of manufacturing process
of natural indigo dye, and method of preparing process of single solid phase natural
indigo dye with nanoparticle. Also, dying fastness and reproducibility were improved
by new dying technology. The results of research will accomplish popularization and
mass production of single phase natural indigo dyeing. Through this research, sales
volume, development of new product, and patents of participation enterprise
(Ban-Suk) were dramatically increased. Success of this research could be recognized
nature dyeing, just realized by traditional culture heritage in the world market. Also,
through this research, we can train superior competent person who have ability in

various field such as dyeing, biology, and instrumental analysis, etc.

-11 -



To industrialize results of this research more effectively, we will continuously
expand manpower supplement, security of dye plants cultivated land, and

communication with expert in the other area.
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I
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= To 1L
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* 7] et A ¢ Clotrimazole
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