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A Study for Natural Dyeing and Functional Property of Paper and Fabrics
with Green Laver Extracts
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Abstract

This study explored applicability of natural dyeing and functional property of base paper using paper yarn and
fabrics with green laver extracts. As a result of measuring dyeability and functional property of cotton, silk, and a
blended fabric of cotton/mulberry, 60°C and 40 minutes was the optimal dyeing condition for the cotton fabric under
an alkali condition; 50°C and 60 minutes for the silk fabric; 60°C and 50 minutes for the blended fabric of cotton/mulberry.
As a result of measuring the color fastness after dyeing cotton, silk and the blended fabric of cotton/mulberry, fastness
to washing, water, rubbing, dry cleaning and light was superior. In terms of functional property, the silk and the blended
fabric of cotton/mulberry were superior concerning antimicrobial properties of the fabric dyed with green laver extracts
while the cotton fabric showed 90% or over. Regarding deodorization, the blended fabric of cotton/mulberry was the
most superior. All the fabrics were harmless to the human body as they had heavy metal content below the standard.
Considering the research results comprehensively, the green laver extracts possibly has enough applicability and functional
property as a natural dyes. Moreover, it has potential to be developed new eco-friendly fashion materials.
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Thickness Density(thread/5cm) Count Weight
Farbrics Weave )
(mm) Warp Weft Wrap Weft (g/m’)
Cotton 100% Plain 0.28 149 132 30’s 30’s 97.1
Silk 100% Plain 0.07 281 229 38D 38D 27.0
0,
Cotton 659/ Plain 0.35 128 160 23 23’ 120.0

Mulberry 35%
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(Table 2) Thickness and apparent density of paper using mulberry fiber yarn

. . , Thickness Apparent desity Bulk
Samples Basis weight (g/m’
P et ) (um) (e’ (cm')
Base paper 12.5 39 0.32 3.12
Green laver paper 14.7 41 0.36 2.79
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(Table 3) Brightness and color degree of paper using mulberry fiber yarn

Brightness Color degree
Samples
(%) L* a* b*
Base paper 68.6 77.43 -0.295 1.005
Green laver paper 67.6 71.00 -0.18 -0.91

(Table 4) Breaking length of paper using mulberry fiber yarn

Breaking length

Samples (km)
Base paper 0.13
Green laver paper 7.12
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[Figure 1] Relationship between chrominance and temperature of cotton, silk and
cotton/mulberry fabrics dyed with green laver extracts,
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[Figure 2] Relationship between chrominance and time of cotton, silk and

cotton/mulberry fabrics dyed with green laver extracts,
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(Table 5) Washing, water, perspiration, rubbing, dry cleaning and light colorfastness for cotton, silk and
cotton/mulberry fabrics dyed with green laver extracts

(unit: grade)
Test items Results .of fastness
Cotton Silk Cotton/Mulberry
Washing fastness
Color change 4-5 - 4-5
Stain Cotton 4-5 - -
Wool 4-5 - 4-5
Water fastness
Color change 4-5 4-5 4-5
Cotton 4-5 4-5 R
Stain Wool 4-5 - 4-5
Silk - 4-5 -
Perspiration fastness
Acidic color change 4-5 4-5 4-5
Cotton 4-5 4-5 R
Stain Wool 4-5 - 4-5
silk - 45 45
Akaline color change 4-5 4-5 4-5
Cotton 4-5 4-5 R
Stain Wool 4-5 - 4-5
Silk - 4-5 -
Rubbing fastness
Dry 4-5 4-5 4-5
Wet 4-5 4-5 4-5
Dry cleaning fastness
Color change - 4-5 _
Test liquid - 4-5 R
Light fastness
4 grade standard blue scale 4-5 4-5 4-5
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(Table 6) Antibacterial activities of cotton, silk and cotton/mulberry fabrics dyed with green laver extracts

Bacteria reduction rate(%)

Test items
Cotton Silk Cotton/Mulberry
Staphylococcus aureus
ATCC 6538 91.8 99.9 99.9
Klebsiella pneumoniae 90.0 99.9 99.9

ATCC 4352
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(Table 7) Deodorization rates of cotton, silk and cotton/mulberry fabrics dyed with green laver extracts

Deodorization rate(%o)

Time(min.) Cotton Silk Cotton/Mulberry
Untreated . Untreated . Untreated .
(control) Dyed fabrics (control) Dyed fabrics (control) Dyed fabrics
30 40 60 52 76 48 78
60 48 73 60 82 58 82
90 54 76 68 85 64 87
120 56 78 80 87 70 90
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(Table 8) Heavy metal content of cotton, silk and cotton/mulberry fabrics dyed with green laver extracts

Heavy metal content(mg/kg)

Test items
Cotton Silk Cotton/Mulberry
As <2 <2 <2
Pb <5 <5 <5
Hg <2 <2 <2
Cr <5 <5 <5
Ba <5 <5 <5
Se <5 <5 <5
Sb <5 <5 <5
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(Table 9) Characteristics of mulberry/tensel/span fabric

; Thickness Density Weight
Farbric Weave
(mm) (g/m’) (@/m)
Mulberry 30%/ .
Tensel 65%/Span 5% Twill 0.91 312 284

. _
(——— )

[Figure 2] Products of jeans used mulberry/tensel/span fabric dyed with green laver extracts,

shel Bl 2] o] B esitLee, 2014). & Aol
U Peke BB Ak AUSIADE st 3
g Arkstel e g Ak WA B 2wEh

202 [Figure 2]ollX Hi= ule} o] Anpx] Ak

Al z3Hek. AupA] detke] 549 <Table 9>oflA] X
= ule} 2k

ololl HulA] Uete] 7|54S Hriet 2y, dtade
99.9%, AFEI= GEUYOKNH;) 7k~ 1

87%, YN == 4 ~ 5 55, 85 TF TFH o]
7

=
F 30%, |4 65%, 23 5%)0] EE EUARE ARES)
o
=

34121
sh2 upeh, Wb 2 AR Astsh
debsie

wWepd vl 2Eole drw FEE AE4E 713
Ao AmE, o2 BEF AT So| JES F
A 7FsAo] 9 Ao A,

Frold] thgo wpska w4 9l
Aphg A5} 2% 2 gate] thatd
2ol AAA 84 2 Hgste
o= Qg W, 7 % 9 F5
AN AT g3 e
2 s Ae ST A3 e

re
o
Y
4—

12

o e
=

4 oo oo Mo oofr
o ¥
g
S offt
v 2ok st

H‘l

Cr2 o
o2

o)

£
N
it

o
jak
g o

A

2
N
-
ol
-
2

o &

1=
X,
(k

P
‘O‘l

%

4

il

L N

m
fo 1
it
rhu

[o
ne

Q O
v

il
3

{
(

Atn
R 1)
2 N2
Eges
E.toﬂlﬂla
o2 12
b By
O =~ Ml
Mo Lo
s o
ooo_lg
o (o gx
N -
hE 2
i
i
o
(o3
)4
!
ol

5
. 52
Nl
Nl

- 869 -



10 st slnlstS|X| H|233 55 2014

olell 7 A% 2xlog A FEAL W

S5 Uehgor, QAlel 433 FREdRe =
BolA] E#4) ofsh veht oA g
Cebich
4 S 5N Whste] AZH PAf AE
galo] A ke Az F, 1 15HE
s WG Y AEe] Al e HE ek

)

Bt o e R
=)
N
N
Mo
o)
v
b
N
oX,
o
rJ\l 3
3
Ho
ot
ol
i
il
2
>
N

web A7ATE Pl 2 o, she) Fo] A
Auol Pz 84 2 288 5ol 3 9

Aoz AtrEY, g 545 Al 27318k

o]
L
AN WA TFsAe] F85) Qs Ao Aad

£ 8 e

FAol: vl F2d, AAGH, A, 7154, AAL

RERFERENCES

Bak, H. S. (2010). A study on function of natural
dyeing of seaweed. Journal of Fisheries and
Marine Sciences Education, 22(4), 490-500.

Cha, M. K., Lee, M. S., Park, J. H. & Kwon, Y. J.
(2006) The chemical structure and the dyeability
of yellow natural dyestuff. Journal of the Korean
Society for Clothing Industry, 8(2), 233-238.

Cho, Y. H. (2008). Inhibitory effect of Enteromorpha
linza on the melanogenesis in B16 melanoma
cells. Korean Journal of Pharmacognosy, 39(3),
174-178.

Chung, Y. S., Jeong, M. H,, Jang, H. K., Cha, S. Y. &
Lim, D. Y. (2009). Preparation and antibiotic
properties of polyester fibers with ciprofloxacin.
Biomaterials Research, 13(2), 37-42.

Hwang, Y. O., Kim, M. S., Park, S. G. & Kim, S. J.
(2007). Contents of lead, mercury, and cadmium
in seaweeds collected in coastal area of Korea.
Analytical science & technology, 20(3), 227-236.

Kim, D. G, Park, J. B. & Lee, T. K. (2013). Analysis
of biochemical compositions and nutritive values
of six species of seaweeds. Journal of Life
Science, 23(8), 1004-1009.

Kim, D. H. (2010). Global warming effect on marine
environments and measure practices against
global warming. Journal of the Korean Society of
Marine Environment & Safety, 16(4), 421-425.

Kim, D. H. & Jeong, G. T. (2014). Antimicrobial and
antioxidant activities of extracts of marine freen
algae Enteromorpha intestinalis. Korean Society
Jfor Biotechnology and Bioengineering Journal,
29(2), 92-97.

Kim, S. J. & Han, Y. S. (1998). Effect of Green Laver

on the extention of shelf-life of Muk(Starch

Jelly). Jouwrnal of Korean Society of Food &

Cookery Science, 14(1), 119-123.

S. L. (2014). The expression method of an

emotional theme in high-value added denim

fashion. Korean Society of Design Science, 27(2),

137-155.

Lim, J. H, Jung, K. S, Lee, J. S., Kim, D. K., Kim,
Y. S, Kim, Y. W. & Park, D. H. (2008). The

Study on antimicrobial and antifungal activity of

Lee,

the wild seaweeds of Jeju island. Journal of the
Society of Cosmetic Scientists of Korea, 34(3),
201-207.
Mun, S. P. & Lim, K. T. (2000). Manufacturing of
Korean traditional handmade paper with reduced
fiber damage(IV). Journal of Korea TAPPI,
32(4), 58-65.
D. B, Han, E. H & Park, S. S. (2014).
Cytoprotective effects of phaeophyta extracts

Shin,

from the coast of Jeju island in HT-22 mouse
neuronal cells. Journal of the Korean Society of
Food Science and Nuturition, 43(2), 224-230.
Song, K. H.,, Mun, S. P., Kim, D. S. & Hong, Y. K.
(2009). Dyeability with Silk Fabrics and

- 870 -



i FENS 0S8t XIS AX[et Z=9 A MY | 7|SHoll

el

o g7 1

Chemical Composition of Natural Dye Pinux " Received 19 June 2014; 1st Revised 20 August 2014;
Manufactured from Pinus Radiata Bark. Korean 2nd Revised 23 September 2014; Accepted 24
Journal of Human Ecology, 18(6), 1315-1321. September 2014

- 871 -



	파래 추출액을 이용한 지사용 원지와 직물의 천연 염색성 및 기능성에 관한 연구
	Abstract
	Ⅰ. 서론
	Ⅱ. 재료 및 방법
	Ⅲ. 결과 및 고찰
	Ⅳ. 결론
	RERFERENCES


