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Abstract

The dyeing characteristics of acorn was investigated. The natural Fabrics-cotton, rayon
and silk-were dyed repeatedly in the.solution extracted from acorn, CuS0Q,, K,Cr;0; and brine

were used as mordants to improve color fastness. Anti-bacterial property was measured in

the dyed and mordant treated fabrics.

When the cotton and rayon fabrics were dyed and treated with CuSQ,, their colors showed
very clear. They also had good color fastness and excellent anti-bacterial property. The dyed
silk fabrics had better dye absorption property than the cotton and rayon fabrics without
mordant treatment. But the fabrics dyed without mordant treatment had low light fastness.
The cotton, rayon and silk fabrics dyed and treated with brine were dark and unclear. An
aftertreatment with CuS0, and K;Cr,0; made the dyed fabrics darker and more clear.
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Table 1 Characteristics of Fabric Samples

Character . .
-ristics Fabric 8?:;1‘?2 T:el;;(- Weight
Construction |* - b) | (mm) (g/m®)
Fabric 1nch, mm,
Cotton Plain Weave | 7168 0.16 78 4
Rayon | Twill Weave| 88%55| 0.12 | 76.8
Silk Plain Weave [133X95| 0.05 33.6

2. &¥rel &y

Yoz AEF 2x2 TN AFolA FYE
B ARIFA ek, () MIE(RE) o] S$894L UV
Spectrophotometer (Kontron Uvikon, 860, Swiss)
F AH31e 200~500 nme] A WHolx FRxE
FAsle] wlawstg e,

3. Holef X[=

& Aol A3 =R e A% A2 A oA

-—662—



Vol. 21, No. 4, (1997)

o4 19954 7F&oll A Ao, AT AAYL =
E8) 1Kgd FF4 518 23 HA8 F43e] 244
7} WA b whde] 53 3o zee] AR
Ztetokil F foll m& AAE 3.5/% Hesle] oo
2 AHgsigch ol olejd wieE 223 Ay F
A2 Bl AFoln] AZoA 10¢+4x F&3H £
32 ¥E ehdg o 90% F¢% 4 doke 97y

- 2E Ao,
4.4 A

225 =x2) o] A 8-S -z —oly Az
o e 1512 st 337k WbEA TR, A
1: 3022 shod, Al-2olA} 3047} anilalmlA] e
o},

Wz} de]L ¥ oA e= NaS0s 10%owiE ¢

x gastgles, Az YA 1%9] =4 W3t

Blol o A Ehod ek,

wied el FA7} AAe o A =0} ow
gtehs 2] AYAns} Al ou|AY Azs}
A7) wFol FA egE Agete] A”E
ot jedA = CuS0s KiCr:0:3 d3ulvge] F
Agal 5 ALgSge, ddH B2 3%, o4
£ 2012 Fgch - AdE HgAl= 60CTE
frAst A 20571 A sl e b= 1087 ¥ 5
A el et

5. Me| &%

dAE A5 4L 27 IS Chromameter
(CR-200, Minolta, Japan)& A}&3}o] Hunter4| L,
a, boll 2)3 Y=z}(JE)2} Munsell T4 231
Ao) A4 He} V/CE dgich, '

6. MIE} 2| T

A5 Al 858 KS K 0430 A-19¢] o}2} Laun-
der-Ometer% ol &3to] AHAH EE HR3aick

7. 4E HET

A3 Azt KS K 07000] SlAste] APLe 2
71% 6.5%7.5cm= 32 Carbon Arc Fade-Ometer
(Atlas Co, U.S.A) & AM83le] B35 AA2H54t %
ZAVEte] 9 7)abed ok

8, Haysio| ghM Yo

g4 Ade A A48 F2 A (Esche-
richia Coli KCTC 1039) 3 34 ¥ % A7 (Stephy-
loccocus Aureus KCTC 2919) o]=] fAAHo 2y
B $ofuto} A AYAIA Aleh el oFated ARgslsith
A 975 S8 A3k ql 9] Shake Flask
W-g ALdElg et 2 - 1Fe] g dAulA]e]
2 37CE 18417F%<} Shaking Incubatorell 4] u]okA]
7 Zzte) AgEGRE ubea 4] A E e
100000 34 ste] Al Fd-g ek A4H A% 0.75
g3 AlFdd 100mi-g did AEekadel ¥
37°CS A=7)elA 100 rpme.& 14 7HEa £5¢ &
o}, AlEelsz0] Fo 1mlEF #H 0.85% NaCls
She =z 1008 AAZ H49 9 F 50mlE
el zA Aol 22} =absle] IncubatorellA] 184]7k
kA7) ¥ Colonye| 4% AL FAH4ES thade
E A :
g0 =48
A PldAZE Y3 AR AFFA 1mid
coloney®] &
B:dA2E Yy A3 A HFY 1 miw
coloney$] 4~

%100

m. &zt o 3F

EEIE F5 2&G dd(oFle mEYe
AP ez dNUF A EFE Yao] o) $ Ad A o}
Azte] glem Addqgate] Ad 4 e FordE
A ek AL ehde] FAERA 222 F o4
T 4L vhdel ot Aoz Sdse] G5 A9
ALg-0 2 JA a7 A giek

Fig. 1-& Algk A]2fql whd4te] 1% 58474 =x¢
oJeflo] ZAw 2= UV-Visible Spectrophotometer®
243 Aelch EhdAle 340nmeld, nEz|idL
340 nm~380 nmoij 4| W FFEE ehi 3ict o
€ EEYY AL ghd4be] FA Fol Aul 2 whd
£ & Tx9] 'hdo] o] 7] wWEes nefa]
o, ' %Y whde J1EEAE FAEE
Catechin#} Flavan-3-ol® Leucoanthocyanin®

—663 —



2.97225
2.3777
1.78334

Absorbance

=
o
w
>
Sy
[+ ]

WRREAIE

Table 2. Color change aftef Acorn dyeing onto cotton
fabrics

L a b JE | H V/C

Undyed [94.45—0.71 + 5.09
Non- [13]|91.04 —0.53 +10.88| 6.67(1.4Y 8.9/1.3

4.8Y 9.3/0.7

0.33997
200

3.8283;
§ 2.9706 1
£ 2.31291
1.8553
0.99763
0.0000

Abso

300
Wavelength

(a)

400

500 Mordant |23 |90.01 —0.62 +13.18 8.20[0.7Y 8.4/1.6

33 (88.39 —2.28 +11.99/10.11}1.1Y 8.4/1.8

18] 179.28 —2.32 +19.69(18.25/0.1Y 7.8/2.3
CuS0, |23 |58.69 +6.22 +23.09|40.63|9.0YR 5.8/3.7
3% |56.03 +4.80 +20.19|41.64|9.6YR 5.5/3.2

‘ 18] |75.34 +2.55 +21.33|25.28(0.2Y 7.4/3.2
Kr0, |23 |68.78 +3.22 +23.72(31.96(0.1Y 6.8/3.6
33) |67.76 +3.96 +25.35(33.83/0.1Y 6.7/3.9

18] |67.05 +2.26 +11.55/28.30(9.8Y 6.7/2.4

200

Fig. 1. UV-Vis Spectrum of Tannic acid and Acom

300
Wavelength
(b)

Dyeing Solution
(a) 1% Solution of Tannic acid
{b) Acorn Dyeing Solution

24 vhes g,

HO
HO

HO

COOH

400

Tannic acid

Leucoanthocyanin
(Flavan-3,4-diol)

500 Brine |23](65.84 +3.75 +14.27{30.38/9.8Y 6.7/2.6

33] |64.03 +4.96 +16.69(33.05(9.6Y 6.6/2.8

Table 3. Color change after acorn dyeing onto rayon

fabrics

L a b 4dE | H v/C

Undyed 195.13—0.53 + 4.34 4.2Y 9.4/0.6

Non- [15]197.50 +0.51 + 9.00| 5.33(1.5Y 9.0/0.9
Mordant (23] |98.41 +0.30 + 9.48{ 6.16|1.6Y 8.9/1.4
33]92.08 +0.59 +10.08( 6.31/1.0Y 8.9/1.3

13] (85.63 +1.24 +12.02|12.34/0.1Y 8.5/1.8
CuSQ, |23)65.26 +6.56 -+23.45|36.16/8.5YR 6.4/3.8
33] [57.65 +6.70 +23.47|42.82|8.8YR 5.7/3.8

13 (77.69 +1.74 +26.5928.36|1.4Y 7.7/3.9
K:Cr,0r 23] |75.52 +1.99 +28.45/31.18/1.4Y 7.5/4.2
3%]|71.23 +3.12 +27.54|33.50;0.7Y 7.0/4.1

13] |66.39 +2.85 +13.11|29.40(9.6YR 6.7/2.1
Brine 23] /66.52 +3.05 +15.66(30.98(9.4YR 6.4/2.2
33] [65.47 +3.10 +14.93(31.71|9.4YR 6.5/2.5

2x8]E ol &% AdL 2 Eejddo] HEe} Ho]
o} AXE 18, 23], 358 A7 A3l wlady
or] CuS0, K:Cr0:3 2 242t o A3l
h $XHE T W 74 oAb 13 47 135
Al g 13 #dez dle] 33 7kA whA g sgict

W go] ol Ak Table 2¢l, #o]-£%3= Table 3
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Table 4. Color change after acorn dyeing onto silk
fabrics

L a b JdE| H v/C

Undyed (95.07 —0.50 + 3.90 4.2Y 9.4/0.6

Non- |13]85.37 +0.01 +18.02|19.44|7.3Y 9.8/0.2
Mordant |28} |83.34 +0.10 +10.67(22.43|6.2Y 9.8/0.3
3%)(81.97 —0.37 +20.67(25.12|2.2Y 9.5/0.4

18] 174.99 +4.96 + 7.88(|21.08/3.5YR 7.4/1.6
CuSO, |2#]|64.43 +6.99 +10.90(32.19/3.8YR 6.2/2.2
32 160.22 +6.06 +11.05/36.07|5.0YR 5.9/2.1

18] |75.20 +4.66 +25.23/29.21|9.6YR 7.4/4.0
K.Cr:0; |25]|70.20 +4.60 +22.20(30.97|9.5YR 6.9/3.6
35)|72.89 +4.00 +26.13|31.34|9.8YR 7.2/4.0

18] [59.36 +5.49 +18.65/38.89|7 4YR 6.9/1.7
Brine |23 |58.45 +5.78 +20.07|40.52|7.3YR 6.8/1.9
3%) (58.53 +6.11 +21.46{41.08(7.3YR 6.8/2.0
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CuS0, K:Cr:04
Fig. 2. The Dyeing Results of Acorn Dyed Fabrics
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Fig. 3. The Munsell Color Circle of Acorn Dyed Fab-
rics
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Fig. 4. The Changes of Chroma of Acorn Dyed Fabrics
Using various Mordants.
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Table 5. Decoloration of Acorn Dyed Fabrics After
Washing

Fabrics Cotton Rayon. Silk

Before| After [Before| After |Before| After

Mordant ™. {Washing|WashingWashing|W ashing{Washing| Washing

Non-Mord | 10.11 | 8.08 | 6.31 | 6.26 | 24.47 | 21.22
ant
CUSOA
KzCI‘zOf
Brine

41.65 | 42.08 | 42.82 | 42.38 | 36.07 | 35.74
33.83|33.70 | 33.50 | 34.09 | 29.01
33.05|31.54 | 31.71|30.48 | 41.08 | 37.55

Table 6. Staining Grades on White Cotton Fabrics
After Washing of Acorn Dyed Fabrics

Fabrics Staining Grades
Mordant Cotton Rayon Silk
Non-Mordant 3 3—4 2=-3
CuS0, 4—5 4—5 4-5
K.Cri07 4—5 4-5. 4—=5
Brine 2-3 2—-3 2-3

Ae W o] A Yoiter] Ho] T widH
F U W 33X F%g W Bz Folt @
Qleh ojodA oAt CuSOE ALERS W Aol
74 A7 Adolwke), AL AL, AF7A che Lol
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o] Qojykiw] FufoiA] #al ohiz} k42 A PL
W% of A 2)S d4A] ok wish vt Ao g
o] alojykch Aol o8 eode AN F Ha T
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4z FANG JALTL FojddAzychs 03
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Table 72 = %3] o2 JMY L Fel Y37=
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Table 7. Light Fastness of Acorn Dyed Fabrics

Fabrics Grades of Light Fastness

Mordant Cotton Rayon Silk
Non-Mordant 1 1 1
CuS0, 4 4 4
chr201 1 s 1 1
Brine 3 3 3

wo gHolo}, clul CuSO,2 $A42]& 94 ne =7
9 ZolA] 4o sabe: A9} JElgten] 4
FA AL W CuSORrhe Zht 337k A3
g =7} gaE ool

Erelddes 43 25 dA43% A=
£ vl s} do]LEe HFLE dANF A
Hxol glol4 CuSO2 HAML w7t 73 S5
o, ATE D457} CuSOl w6 JA44L cha
Fokort A xE CuSO, FAelAl7} o vshel 714

= Aol Az Axe] GAEHE ¥3 Fglod,

ARAEE Qe YAAAsE PHsgone
Az ofdA2A Y elohn Brigoh

Table 8. Colony Reduction Percent of Acorn Dyed
Fabrics (%)

Non-
Mord- | CuSO, K:Cry(;| Brine
ant

Cotton 25 92 44 54

S. Aureus Rayon 0 94 50 38
"Silk 0 88 50 35

Cotton | 45 | 82 | 88 | 15

E. Coli Rayon 34 97 9 | 10

Silk 19 94 95 46
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