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Caesalpinia sappan. L.

Young Ju Chu
General Manager, Samdawon Co., Ltd
(received date: 2018. 1. 31, revised date: 2018. 2. 19, accepted date: 2018. 2. 24)

ABSTRACT

This study examines the dyeing properties, light fastness, washing fastness, and antibacterial
ability of four kinds of non-woven fabrics dyed with an extracted solution from Caesalpinia
sappan. L. These fabrics include: 100% cotton non-woven fabric, 95% cotton/5% chitosan-nano sil-
ver composite non-woven fabric, 90% cotton/10% chitosan-nano silver composite non-woven fabric,
and 70% cotton/10% chitosan-nano silver composite non-woven fabric. Caesalpinia sappan. L. dye-
ing was conducted through a process of pre- and post-mordanting with alum, iron, which in-
duced different colors on the dyed fabrics. The results show that, first, the K/S value of chitosan
and nano silver composite non-woven fabrics was higher than that of the 100% cotton non-woven
fabrics in the dyed condition with an extracted solution from Caesalpinia sappan. L., and second,
mordants treatment influenced dyeability. K/S values of dyeing fabrics was recognized by the mor-
dants treatment, especially iron. K/S values of pre-mordanting were higher than post-mordanting.
Mordants and the mordants treatment method affected the dye uptake. In the case of Caesalpinia
sappan. L., the light fastness was increased by the mordants treatment. The light fastness of the
chitosan and nano silver composite non-woven fabrics was better than that of the 100% cotton
non-woven fabrics. The washing fastness was not affected by mordants treatment and the chito-
san-nano silver content increased from 5% to 30%. Regarding the results of antibacterial ability,
the bacterial reduction rate of chitosan and nano silver composite non-woven fabrics and chitosan
and nano silver composite non-woven fabrics dyed with Caesalpinia sappan. L. was more than
99.9% resistant to Staphylococcus aureus and Klebsiella pneumoniae.

Key words: antibacterial ability(3+4), Caesalpinia sappan, L.(22%), chitosan fiber(71E4F A ),
nano silver(t= 2 H), non-woven fabrics (% X)
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EAL (Table 2)¢ 7t} Uﬂoéxﬂ-‘:— Aluminium
Potassium Sulfate (AIK(SOy); - 12H,0, Duksan
Pure Chemical Co., Ltd), Iron(Il) Sulfate

(FeSOy - 7TH,0, Duksan Pure Chemical Co., Ltd)
15 AlFe g2 A glo] ARE-s}sich

(Table 1) Characteristics of Fiber

ok gole AAFS FUE BF FE wEd
of HF Au7} 1:300] HES HASHA
Mg e 7 AAE 01% owsel FEZ A
gt
3. M 3 ohe
AHE 1:200.% she] Pojo] 60~T0TE #A
sRA 302 GG, HGA FEE 01%
ows, 9H] 12002 sho] @4 Ash e wpge
2 60~70CE FAEA 0% A Y
o A, FHAS san FAE gD
GHlo] BE BU F FEE FAse AAAz

e,

AH
A

IS
A

QA= A g AWM =A5t7] Yste] Computer
color matching system (Minolta, CM-3500d)<
ARgate] 7 AR A w2 WEeR ARH
AR7] FEE St HEFF 9 445nmell A
o] K/S#< sttt

Fiber(%) Fabric Fabric weight(g/m?) Thickness(mm)
100% cotton non-woven 90£5 0.6
95% cotton/5% chitosan-nano silver non-woven 87+5 0.6
90% cotton/10% chitosan-nano silver non-woven 87+5 0.6
70% cotton/30% chitosan-nano silver non-woven 87+5 0.6
HO- Oyidation HO-# O
!A:I'H N | LDH
Atmospheric Oxygen \H/\]
-
OH OH OHO

{Fig. 1> Brazilin, the Coloring Principle of Caesaipinia sappan. L.
It is Oxidized in Atmosphere Oxygen to Brazilein, responsible for the Red Color in Fabrics (Lee, Kim, & Nam, 2002. p. 42)
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2WUFENoR AT J|EA - YAy BaF T BF x| GAAH A
K _ (1-R)? MoZ AFES Hrhsdh
S 2R AE A=+ KS K ISO 105 CO01(A2S, 40T)
o] F3tod ME & gAxel HEWxo MAE
) o =A5te] MY E HEATY FJRuxe 99
K: Absorption coefficient A Base o JEA - LA BaAg
S: Scattering coefficient o 9] W Azwe Wae BAc
R: Reflectance factor
6. AME| RN
(Table 2 Characteristics of Natural Colorant
Name Brazilin Brazilein A AF5e A WHIE Felstr] 935k
i . =5 = TEA
gglerr?cal CiF1Os CuoHpOs KS K 0093-2001¢] <38l #32E IMEEA
ructure [ ] T (Staphylococcus  aureus, ATCC6538) 2+ =&
284[g/mol o ala=
MW.  286[g/mol]  (Dictionary of chemistry, T (Klebsiella pneumoniae. ATCC 4352)< AM-&3}
2001) o A3 ST
Group  benzopyrane benzopyrane
M. #o 2 og
5., MOl SdMZHZ|
1. @ 100% FXEet HF|EL - LHzddH
AAAZEE KS K 0700(Carbon Arc Fade) el 25AMS S HRIZo| oMA (K/S)
o] A3}y carborn arc type fade-o-meter(25-18-
FR.Atlas Electrics Co. US.A)E Alg3le] A% (Fig. 2= ® 100% A2, B 9% 7]
39y FFEMA7H(standard fading hour) St By Ay B S 5% & FAx, HA
BZAF 3 T WE AL w3 3N A g o3 0% 7184 - iedd ERAEF 10% 9%

R

Kfs
MW B M o~ @

adadd

Mon-rm. Al pre-m.

Al post-m.

Fe pre-m. Fe post-m.

Mordants & Mordant Method

{Fig. 2> K/S value of Cotton Non-woven Fabrics and Cotton/Chitosan-nano Silver
Composite Non-woven Fabrics Dyed with Caesalvinia sappan. L.

(O:

100% Cotton, l: 95% Cotton/5% Chitosan-Nano Silver, [1: 90% Cotton/10%

Chitosan-Nano Silver, [J: 70% Cotton/30% Chitosan-Nano Silver)
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& g vk B3 7 IE(FrE9dE, Al

i, Fe Avid, Fe o)A 7]
v ghge] SR (5%, 10%, 30%)
Ak P S dETE AujdelA, Al
Hoh= Fe mi@ellA dA14do] /s ek
AR E} H/IEAF - Yl AW

2 2 oz 2
2 & 2 e
OLFRNIO
o=
>
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o
S
D

0 A K/Sgtel 4~10M =

Zbetdth o= W 100% FAZE wiEAl(Al
Fe)7l Z&gozm AEZ QA R} vfjgA
(Al, Fe), 2812 2% d4F 7ol B3A71 IA4
HHA gzte] ERFHE W I EA - YAy
B folE AE220A Ex o vjgA (Al
Fe), 2812 &% 98 7t B3 Ao #7}

AR BdA7E ¥ H(Jeon et al, 2003).
71 Eqto]l fol® BohA| o FAE FF el BT
BSAAA QYL FEAR

Tl daxet e AMEE A EdA v
Agol eate] K/S el 2~5uf kst Al
7 Fe WidAI7E A9 A8 bl 2§35t A5
o] AFAA AEsATe ¢ F Arh Tl
Aol = Al Feol EAjetA] BoH=E F|EAL
W AA (AL Fe), 2% HF ol w123 dAo
o]FoA A AW, WA G = Al Feo] &
AstA =i F1EAE WA (AL Fe), 2%dE 7
o WA Fgol FXEE A% dALEE F
AN A2 A Ed(Jeon et al, 2003).
(Fig. 2)9 g GAE IFIM K/Sgel 7

—

B4 e B985 g% 21855 ¥
e, B 100% GAZe] Hls) W/AEA - U
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o 2] sth(Jeon, Kim, & Kwon, 2004).
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(Table 3> Light Fastness of Cotton Non-woven Fabrics and Cotton/Chitosan-nano Silver Composite Non-woven Fabrics

Dyed with Caesalvinia sappan. L.

Mordant Method & Mordants
Non - Woven Fabrics Grade

(%) non mordant Al pre Al post Fe pre Fe post
mordant mordant mordant mordant

100% cotton 1 1 2 1 2

95% cotton /5% chitosan-nano silver 2.5 2.5 2.5 2.5 2.5

90% cotton /10% chitosan-nano silver 2.5 3 3 2.5 3

70% cotton /30% chitosan-nano silver 2.5 3.5 2.5 2.5
wet 2AY =4 dEst W 100% A4 E 9 ZIEA - e 53df S dAE OF
H/ZIEAY - U BAS  98E OF 25~35woE et ¥ 100% HA =l
S HusEY W 100% dMEE 1~2%+, W/ Al Fe WAzt Fold 155 Hlal 24

(Table 4> Washing Fastness of Cotton Non-woven Fabrics and Cotton/Chitosan-nano Silver Composite Non-woven

Fabrics Dyed with Caesalpinia sappan. L.

Nem=Weven Washing fastness (Grade)
Fabrics Mordants I;&:gi? Color Color Staining

(%) Change | Acetate | Cotton | Nylon PET Acrylic Wool

- non mordant 2 45 45 4.5 4.5 45 4.5

Al pre mordant 2.5 45 45 4.5 4.5 4.5 45

100% cotton post mordant 45 45 45 45 45 45

F pre mordant 2 45 45 45 45 4.5 4.5
e

post mordant 3.5 4.5 45 4.5 45 4.5 4.5

- non mordant 3.5 45 4.5 4.5 45 4.5 45

95% cotton/ Al pre mordant 2.5 4.5 4.5 4.5 4.5 4.5 4.5

5% chitosan post mordant 2.5 45 45 4.5 4.5 4.5 45

nano silver " pre mordant 35 45 45 45 45 45 45
e

post mordant 2 45 45 45 45 4.5 4.5

- non mordant 3.5 45 45 45 45 4.5 4.5

90% cotton/ A pre mordant 35 45 45 45 45 45 45

%

Chligos”an post mordant 35 45 45 45 45 45 45

nano silver - pre mordant 35 45 45 45 45 45 45
e

post mordant 2.5 45 45 4.5 4.5 4.5 45

- non mordant 3 45 45 45 4.5 4.5 45

70% cotton/ R pre mordant 3 45 45 45 45 45 45

0,

chgi?ofan post mordant 2.5 45 45 45 45 4.5 4.5

nano silver F pre mordant 3.5 45 45 45 45 4.5 4.5
e

post mordant 2 45 45 45 4.5 4.5 4.5
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2 37, =&, ¢ SollA EAE T (Choi & Cho,
1997). Klebsiella pneumoniae( ATCC4352) =%
Folth aWFESeR A W 100% FME
oF HW/ZIEAL - YW B3 A
A4S (Table 5y AAsHATE &4 FEA
o3 HAEZ7S FEA @2 W 100% FAE
Az 7 4.2%SF 0%Z JERd WA ol 2 g
o] Aoz JAgt W 100% M EANME 7t
79%., 32%9 AIHALER JFa3E YeH
2o FHEAM 2%E AA = 954 35
< brazilin® 2 T flavonoid 7+XE 2O
brazilin Benz(b) -Indeno(2,1-d) pyran F=A
2 FE HEY A 9 @2y A EBE AHF
A7ME 502 A3 Y7 (Kwon et al, 2010),
g9, o]z s, shAbsh sk, 9, AL A
o &3 ZF7F e AEYde] BaE vk o
(Ha, 2002; Kwon et al, 2010; Lee & Min,
2011). |/71EA - YA E94G & 74

E A gaAe AR e g

¥ 2 4 Lo

N
=

W
g

=)

s

10%, 30%), A1, AN s Aaglol 99% ol
o etk ok AR Af FE w9

l FFIAE -C, #1A] 9] oFR17](NHp) 7F ol
ESH(-NH; ) HHA Ft4E 238ty wjEolch

{Table 5> Antibacterial Ability of Cotton Non-Woven Fabrics and Chitosan-Nano Silver Composite Non-Woven Fabrics

Dyed with Caesalpinia sappan. L.

Fabric Bacteria
" Treatment .
(%) S.aureus (ATCC6538) K.pneumoniae (ATCC4352)
undyed 4.2 0
100% cotton
79 32
undyed 99.9 99.9
95% cotton/ 5% chitosan-nano silver  pre mordant 99.9 99.9
post mordant 99.9 99.9
undyed 99.9 99.9
90% cotton/ 10% chitosan-nano silver pre mordant 99.9 99.9
post mordant 99.9 99.9
undyed 99.9 99.9
70% cotton/ 30% chitosan-nano silver pre mordant 99.9 99.9
post mordant 99.9 99.9
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