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ABSTRACT

Ginkgo leaves, which have been known as medical materials, were selected as new natural
dyes in this study, in which it was examined whether they have the function of UV-blocker or
not. Cotton, linen & Hanji(Korean traditional paper) were dyed with Ginkgo. Al, Cr, Cu, Fe and
Sn were selected as mordants. UV-blocking rate of dyed samples was measured after dyeing and
mordant treatment. The results of this study are as follows. First, most surface color of dyed
samples was yellow except that Hanji mordanted with Cu was yellowish red. Second, dyeing
repetition had positive correlations with K/S values of cotton (r=. 758**), linen (r=. 500*) and
Hanji (r=. 819**), because K/S values were increased according to dyeing repetition. Third, solar
UV-blocking rates had positive correlations with dyeing repetitions (p<0.01), because
UV-blocking rates had increased according to dyeing repetition. Fourth, UV-blocking ability of
Hanji was highest among samples, as UV-blocking rates of cotton and linen dyed after 3 dyeing
repetition were up to 93%, Hanji’s values were up to 98%. Therefore, it was proven that Ginkgo
extracts used in this experiment as dyestuff have excellent dyeing ability and high UV-blocking
ability. It is hoped that this work will lead to further research to confirm the physiological effects
when human wear the clothes made from Hanji.

Key words: ginkgo (ginkgo biloba L.), hanji (korean traditional paper), uv blocking rate,
mordant, k/s values
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Table 1. Characteristics of samples

Item Cotton Linen Hanji

Sample(100x)

Weave plain plain

Density(/5cr) 152x145 137x135

Thickness(mnm) 0.19 0.21 0.11
2 9=

2 AFdA dAE A8 238U 7HF(Tea
R, Tea Reasearch & Consulting)®] “3%#-& (Table
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Table 2. Extract of natural dyes used in dyeing

experiment
Dyes Ingredients Content
Extract of Flavonoid 24%
Ginkgo leaves Terpanoid 6%
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A (%) = 100-2H4 FHE(%) Eq. 3
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Table 3. Pearson correlation of K/S Values and
repetition of dyeing

K/S Value
Cotton Linen Hanji
Dyeing Repetition 758" 500 819”7

*p<0.05, **p<0.01

w—Nope Al @ Cr @ Can —B-Fc —8-8n

K/S values

l Cotfon ‘ Linen l Hanjt

Dyeing repetition

Fig. 1. K/S Values of samples with Ginkgo extract
according to dyeing repetition
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Table 4. L*, a*, b*, H & V/C values of samples
dyed with Ginkgo after 3 dyeing repetition
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Table 5. Changes in AE, AL, AC & AH after
color fastness to washing test

Mordant Sample

N

*
a

3

b

*

H

v/C

Cotton

95.52

001 275 32Y

9.2/0.3

Undyed  Linen

92.9

1.59

-5.58

0.3p

9.2/2.3

Hanji

83.65

1.47

14.46

20Y

8.3/2.0

Cotton

85.29

1.61

14.39

1.4Y

8.4/1.9

Non- -
Linen

83.98

1.95

15.56

1.2Y

8.3/2.1

Mordant -
Hanji

67.55

5.02

20.26

0.2Y

6.7/32

Cotton

73.94

457

315

2.3Y

73/4.7

Al Linen

72.14

5.04

35.1

2.5Y

7.2/5.2

Hanji

62.86

6.1

42.86

29Y

6.2/6.3

Cotton

80.68

2.45

20.73

2.0Y

8.0/3.0

Cr Linen

71.26

3.6

253

20Y

7737

Hanji

64.73

5.05

3198

2.4Y

6.4/4.7

Cotton

65.29

6.33

26.54

0.9Y

6.4/4.1

Cu Linen

63.78

6.77

26.26

0.6Y

6.3/4.1

Hanji

50.56

13.29

31.06

8.4YR

5.0/5.3

Cotton

64.92

1.88

13.19

1.9Y

6.4/1.9

Fe Linen

61.03

2.23

12.8

1.5Y

6.0/1.9

Hanji

41.53

0.62

9.55

4.1Y

4.1/13

Cotton

80.71

3.17

34,47

32y

8.0/5.0

Sn Linen

78.5

426

38.63

3.1Y

7.8/5.6

Hanji

69.46

9.49

52.43

2.4Y

6.9/7.9

w—XNon¢ -7Al 9 Cr -®-Ca -B-Fe -B-Sn

Abab

Linen

Hanji

Fabric  Mordant AE AL AC AH
Non-Mordant 179 57 -169 1.0
Al 175 58 165 04
cotion & 26 -12 23 0l
Cu 172 -117 124 26
Fe 164 -161 28 13
Sn 123 -19 121 10
Non-Mordant 104 09 -39 97
Al 197 59 -187 23
. Cr 47 02 44 16
Linen o, 198 115 -160 17
Fe 75 74 02 14
Sn 180 30 -173 39

RAGAE AL o FoldAE] dH4EE A
9l UnA] vjdxggaze] Mite AAFHL
2 5e A9E B4tk
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3 Fo] Muizlo|tk(Table 5). Mol <& Azt
(AByE W3} nfgdAE % CrofgREe] W3}

Table 6. Changes in AE, AL, AC & AH after
color fastness to light test

Dyeing repefition

Fig. 2. 4Eab of samples dyed with Ginkgo leaves
according to dyeing repetition

E)°|ThFig. 2). g e X vzt oi
A2 g dNESY NIHAER)ZE Fen, WY
TE o gaEEd vsted ARHAEZE At
ok BANTY Aee AR Cu NG HEAP @
ARE7} grol B Egow, vlgAEe Ae=
Al Cu¢t Sn Wi Hejd GAEs} 7 Zlow,

Fabric Mordant AE AL AC AH
Non-Mordant 19 05 18 04

Al 134 49 -125 00

Cr 19 14 -11 06

Cotton & 46 35 30 06
Fe 81 71 38 00

Sn 117 26 -113 15
Non-Mordant 42 09 40 08

Al 142 56 -130 03

_ Cr 47 24 40 07
Linen 56 51 -18 14
Fe 100 75 65 08

Sn 145 39 139 13
Non-Mordant 64 62 1.5 03

Al 100 52 84 14

. Cr 80 69 38 14
Hanit 17 17 01 02
Fe 42 35 14 19

Sn 245 99 224 08
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Table 7. Changes in AE, AL, AC & AH after color fastness to perspiration test

Acidic Alkaline

AE AL AC AH AE AL AC AH

Non-Mordant 423 0.04 -3.88 1.7 0.75 -0.69 -0.01 0.3

Al 1041 1.01 -10.09 2.35 522 -0.33 -4.98 1.55

Cotton Cr 1.63 -0.04 -1.51 0.62 1.17 -1.11 0.09 0.36
Cu 6.21 1.59 -5.77 1.65 3.55 212 -0.75 2.7

Fe 6.75 6.63 0.76 1.1 6.29 495 3.87 0.31

Sn 5.96 0.01 -5.85 1.12 6.71 -0.38 -6.6 1.15

Non-Mordant 2.89 -0.39 -2.5 1.4 1.58 -0.32 -14 0.65

Al 12.03 0.67 -11.65 2.93 6.71 -0.85 -6.27 223

Linen Cr 144 -0.32 -1.27 0.6 2.36 0.9 -1.84 1.18
Cu 9.34 4,04 -84 0.66 4.87 2.46 -4.02 1.21

Fe 6.15 5.85 1.52 1.12 6.43 4.19 4.83 0.68

Sn 7.09 0.1 -6.92 1.52 9.32 0.29 9.12 1.88

43 Zrol ARert BA JETh HENE T
ol Zuldxa] GAE AlF Fe jEEe] A}
7} Eton, uldAE Fole AL Cudt Snid
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AR AFE Bon, stEAEY B
FA7t % ZolA Wolxle A%E Bt Al
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2% FujdEs Aostn BF Aedted oS
AGHPAE AFE Bgod, rtdNxe] BZee
FA7} BF Zadte gaxe 23S EA
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A8 Fo) Alwyslo]thTable 6). HAHOZ 644
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2 B} 2Zre FxIQoh dFe] 9 HEAHAL)
t zodxa)e ntdaEE A9 BT Eol
7 dolRle AL 2Pt AEIHA0E FH
dxe) QME e} Fe g3l QUEESS AT
Unjx] RE QUXEo] gaixe AFE B

o U4 F QATE F FuldAY FNES}
cro cu gAY Es}F A7 B AA vehd
ABAZ =7} A FHon, Fedt Sn WEAR
7} Azt 3A vEht dB3AHETE PR 3
stk

o AzzEE 4 99 9BEd gesE T2
o] 25t th(Table 7). &ZE A HY AXE
o vlste] A4 wel Maxe] At A7t A
A vebdth AaHABE A48 g9 FSolE Al
WX e 27}, dgely o Afole SneidA
BT} A Eol BAEIT 9 vEbken,
Cr AT AA7} /Mg ol GAAR} &
etk gl Aol ofdh gz AMste
A9 doubx] gtoy I F Ferl @A X
gz 78 24 Jed gAREsE 9A v
ehdch # A odF A=HaAOE WRE
e #2015 Yehl & Myt A= Aslels A
o) gL FA % Aoz Ak

3. XM Ajct

Jagel GMFe] UVA, UVB Ad&7e]
ABPAE Table 891 JepiAch UVA Ad&
7 UVB 9L ¥ FF 4BUAE HAch
QA Bgo] Zrte) AT A e =
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Table 8. Coefficient of correlation among various
components in dyeing experiment with

Ginkgo
Cotton Linen Hanji
UVA UVB UVA UVB UVA UVB
UVB 859" - 892" - 9527 -
Repetition . o -

793" 666~ 7927 784" 910" 836"

of dyeing
**p<01, UVA, UVB: UVA, UVB blocking rate (%)

AA g IR 7P BE FeE AR
21=1

o9 33 G4 T 7 QAR F iR FF
o] W& UV-A, UV-B 2122 Table 90 HER
Ak UV-A 213§ A Q4= =17 4L
AX AedME vlxEo| 7H w31 &A7t 7t
& ggron} gale) o) A JAaxe Ao
Agrgol 713 AA AeAct 2, aAE
2 31 ge A BrkeE ug A2le 23 Uv-A
Aggo] o Folxle Ao vt W 3
A@ME] UV-ARSEL gl <% /¢
g Wae Bolx teu, slEMEE Ferld
Ay QuE7t FoskA ¥ ABE EAth
UV-B &89 A4 94 o] dxAedye
A7 A Bon FAs Tz 1 FFe
o] giich vhok kA EME ] UV-B AdE
& njgxae] o /o Wsle HBolA ¥

Table 9. UV Blocking rate (%) of dyed samples
with Ginkgo after 3 dyeing repetition

UV-A UV-B
Cotton Linen Hanji Cotton Linen Hanji
Undyed 87.68° 89.68° 85.61° 85.99° 85.71° 91.99°

Sg;am 94.59° 93.47° 99.68" 94.41 92.73* 98.0"
Al 97.01° 93.84" 09.68" 96.49° 9321° 99.79°
Cr 95.27* 93.84™ 97.69" 94.88° 93.21* 98.93"
Cu 97.01° 94.56® 100° 96.49™ 94.41° 100°
Fe 97.01° 9597 99.02* 9694° 94.41" 99.36"
Sn 96.32" 9527 100" 96.49" 94.88" 100°

¥ a, ab, b, bc, ¢ : Same letters with raw non
significant at 5% level by duncan

23/o MM gl Xfe|M AE 5t 307

ou HagMaTE Az cumigaiel GAEst &
JatA gL AAE Eth AAHez 23y
daog 93 GATES A Adgo] F7t
e, o] AL 28 FE2 o i
AE #713HEY Egrxol=A 3FE Tl
714 AR A GEE F7) g2l AL
2 sy

V. 8o 9 A

E AFe FFAZA FejREo] HAFE 2
#de ARE ALEsle Al T 8
A HAQAG 3o BB o5 g2
AN ARERS GolEoz Ax o F3
o BAE e v ARE A1l FHUTh

Ay e oggl F2EL ¥, v 1En G
AT BFAo] & TR FAsta, FAE
o] A AFE At G4 -z
dxele] FAEL 132 3o 337A] wHEGA
sgon, WA Al Cr, Cu, Fe, Sn& A}8-3}
At gGA F 7 Ay e M FHAIHFE
K/S), d8AFE, A AEES BFoBHN
e3qgol HAGaEMe REAT AYHdeR
BE AAE misted 7198 ¢ AeA AF
2 o7 B3k £ 9375 59 o
Ze FAYyE gtk

1. g 57 ZUHERE K/S#e] ke
Rez vehgon 53] 1 4L T2 d4E
oA 7+4 dA5H hp<0.01).

2. oA & Al CuE wiE A 3 GAT
o] kyszrel 71 =it

3. Fe "Il gAX9 JeAFLYy7 &
gdxe] GMES) Hls] ZA ol 71 oF
A Jelgch. EHAL Cu Wig AT FA%L
yellowish red& uvebd A& Agstues ZF
yellow& WERATH

4, NEAIATE Cr Mg FGuxst
o, cu Wgdxe FANE7} 7 FUTh

5. 93A3EE FodAz 9429 o

il
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Cu Wigd) A7} 71 Z1om, Fed Sn uj
A Ert7Hg ek

6. BAIATE A4 "o A9l Al WigA
g gaxr), gzl o Aol Sn WEA
FEAEF A e

7. UVAS} UVB aa&3= & Aa3dAE
UER o8 (p<0.01), HHE @AM ZFE UVAS
UVBE| ATEAE FHHp<0.01).

8. UV-A$} UV-B (&2 233 g4 o
# Asdte 27E BYon, 53 1 @4
2 AMEM s Tz A

A7A eyde F3eY, 4N Az # A
oM A ZWA T 75 BTk 59
A e A Adgo] ohE Algd HlF =
UERS ol A4 w3 AEetn obgo
9 9= QA wFHQ "X 71FHAY
Hol Aol therst ggo] 7lulEth 18 EA
2 Arg " e3gle] gaAE A el ¥
& a7t Z29EAE o] ox UM A&
H3< o dgFez ojulgt JFo] veld A
AA e N F& A7t Zivigch

FaEd

ZFA - GAE - 7HH2(1993) 23 Havonol Glycoside
ARl AA ¥ wsle] #g A, AJeks
3]2] 24(1), 47-53.

242 - 199 - ZPFA - o] E - o] FH(1995) =
Fesiolel HREAM AefsralR] 26(1), 23-26.

AAF00) T AHATR S S A
W BAEAR,

2A31989) Fo| Aol 23 FHAHY .
ZFotisty HALEe =

Zol2=2001) XAE o] 2F Ao I, =4
238}3)%] 25(8), 1493-1499.
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