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Abstract

Green tea has various medical effects. It was selected as new natural dyes guessing the effects of the
biological activities are still appeared on dyeing. It was examined whether they have the function of UV-
blocker or not. Cotton, linen & Hanji were dyed with Green tea. Al, Cr, Cu, Fe and Sn were selected as
the mordant and the UV blocking rate of dyed samples was measured.

The results of this study as follows;

1. The color of dyed samples with Green tea changed yellowish red except Hanji and linen mordanted with
Fe. 2. K/S values of dyed samples with Green tea increased by the number of dyeing treatment(p<.01). 3.
UVA and UVB blocking rate increased by the number of dyes. Cotton and Linen could block the UV
radiation over 93% and Hanji could block over 95% after three times of dyeing. These results suggest that
Hanji has possibility for various practical uses of clothing material in beautiful and functional aspect. It
could have the biological effects when we put on dyed clothing material with Green tea.

Key words: Green tea, Hanji(Korean Paper), UV blocking rate, Mordant, K/S Values;
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Table 1. Characteristics of samples

Material Cotton Linen Hanji
Weave plain plain
Density(/Scm) 152x145 137x135
Thickness(mm) 0.19 0.21 0.11
PAR=T=

E Ay o]8¥ HAE Tea R(Tea Reasearch &
Consulting)olX] TR 383, GA] FE-E <Table 2>
o 7t}
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Table 2. Extract of natural dyes used in dyeing experi-

ment
Dyes Ingredients Content
Tea Polophenol 90%
Catechin 70%
Extract of Caffeine(g/L) 3%
Green tea | Moisture 5%
leaves Calcium Carbonate 3%
Total bacillus 1000cfu/g and below
Colon bacillus Negative
3) 2
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A2 ARgse] 100°CNA 2417 B AUT F
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HUZZ(K/S)

2t G4 £ X F KISt FA 34t
FHFAAE <Table 3> Yeblch. G431 G4
Z9 K/sge AaArE v, @A, | oz w7
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Table 3. Pearson correlation of K/S Values and repetition

of dyeing
K/S Value
. i Cotton Linen Hanji
Dyeing repetition
542* .568* .549*

*p<.05
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Fig. 1. KIS Values of Cotton fabrics with Green tea
according to dyeing repetition
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Fig. 2. KIS Values of Linen fabrics with Green tea
according to dyeing repetition
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Fig. 3. K/S Values of Hanji with Green tea according
to dyeing repetition
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2202 e viE M| gNEE HEAS 49.84, a*
%k 2.05, b*3k 3.132.2 WA el 94 yellowish red
Hrk g Fo] W JAE e ujed Aol wet HEA
2] Hole ot AAHLZ yellowish red2 1}
Elgton, o] A= MIAATFRIG<, H3El, 1999
M ZaF AN T Exe] A FUg At

ul A xe} AL Sn g A EAEE YEAF
68.45, a*Zt 9.89, b*3k 17.492 yellowish red9 2™,
olg} YlzH o Fe vl A GMEE YEAFE
44.66, a*3t 2.06, b*3t 1.74Z redTh.

Sk GAEe] 9 Sn i Al gAxE WER
4 63.79, a*%k 11.57, b*7t 18.062.F yellowish red
Ak o9 EAHOZ Fe id Mg GNEE HE
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= red¥it}.
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Table 4. L*, a*, b* & H, V/C values of dyed samples with Green tea after 3 dyeing repetition

ot color value sample L+ - b " V/IC
Cotton 92.52 -0.01 2.75 32Y 9.2/0.3
Undyed Linen 92.9 1.59 -5.58 03P 9.2/2.3
Hanji 83.65 1.47 14.46 20Y 8.3/2.0
Dyed Cotton 74.89 5.41 11.18 6.4 YR 7.4/2.1
without Linen 71.02 6.26 11.68 5.8 YR 7.012.3
mordant Hanji 60.49 6.14 9.65 4.3 YR 5.9/2.0
Cotton 66.53 7.51 13.58 58 YR 6.5/2.7
Al Linen 64.75 8.17 13.59 5.1 YR 6.4/2.8
Hanji 58.31 9.33 15.52 54 YR 5.7/3.2
Cotton 7273 458 92 62 YR 7218
Cr Linen 69.12 5.45 9.61 52 YR 6.8/1.9
Hanji 57.51 6.09 13.57 7.7 YR 5.6/2.4
Cotton 50.6 6.92 16.26 8.5 YR 50028
Cu Linen 48.81 7.15 15.47 8.0 YR 4.8/2.7
Hanji 39.89 9.2 15.43 6.8 YR 3.9/2.8
Cotton 49.84 2.05 3.13 48 YR 4.8/0.6
Fe Linen 44.66 2.06 1.74 98 R 43/0.5
Hanji 33.64 1.17 0.85 93 R 3.3/0.3
Cotton 72.28 8.38 15.81 6.0 YR 7.1/3.1
Sn Linen 68.45 9.89 17.49 5.6 YR 6.7/3.5
Hanji 63.79 11.57 18.06 47 YR 6.3/3.8

Table 5. Concentration of AE., of samples dyed with Green tea after 3 dyeing
Unmordant Al Cr Cu Fe Sn

Cotton 20.28° 29.14* 2132° 44.59° 42.73" 25.51%
Linen 28.26° 34.68% 28.48" 49.17° 48.8* 34.62%

Hanji 24.11° 26.55° 26.56° 4445 51.83° 22.57°

¥a, ab, b: Same letters with row represent non significant difference at 5% level by Duncan Multiple range test
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’42FE <Table 5> YERASATE Cu, Fe Wi At
A, o GAEANA Fro] /P o, o2 Al
Sn ¥l Xelst |, vk 27} o, Taid A,
Cr vig Azldt FAE7 7b Wik Rl Az
9t Crulg AEF AT 2ol Fx71 sich
A A EN M= e Cu, Fe 1Y A7 L w
7P E%en, vmA dAXE Tolle {22t gl
Ak, AAFHOZ Cu, Fe2 MY Hz) P& o) 9%
o GAXE 7o) MAFRTT 7HE FiTt
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dag)gel PR E o] UVA, UVB xpshg3te) A
A& <Table 6> VEPARATE UVA 2d-&2 UVB
e Ho Ao ARAAZ Byon, 53], 3R
Gz UVAS UVB A8 7he] A&dA 7 7
=gt g3 St 2o g =2 A
FHAE 29 o, 53, vf AAE7} /P w9kt

HHE Al w2 v A $F5E W FGAxe] A9
A ZAEEE <Fig. 4>0) YERIATE A A
& Wi Hejg W AN T Feld Zeg | gaE
o st} Ut G 3 Ert ZoMERE A A 2}
wgo] Folx, 33 WHE A Fole @xd v
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Table 6. Correlation coefficients among various components in dyeing experiment with Green tea

Cotton Linen Hanji
UVA UVB UVA UvVB UVA UVB
UVB 0.912** - 0.853%* - 0.957** -
Repetition of dyeing 0.741** 0.686** 0.786** 0.784%** 0.768** 0.656**

¥ **p< 01

UVA, UVB : UVA, UVB blocking rate (%)

11 time 2 times 3 times
100 1
UVB

Undyed Undyed None

Mordant
Fig. 4. UV Blocking rate(%) of Cotton fabric dyed with Green tea according to dyeing repetition
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Fig. 5. UV Blocking rate(%) of Linén fabric dyed with Green tea according to dyeing repetition
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Fig. 6. UV Blocking rate(%) of Hanji dyed with Green tea according to dyeing repetition
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<Fig. 5> YERIQI T UVARIEHEY] 79 mjdie]
gk v} QA 27 R AE)gh of QA2 H]sle 3}
o1}, UVB Atge] Ase gA3l5rt 3712
< ol o 2R Ae] 2polr} ZA &UTE ¥
AR L7} ZIVESE AR A AAkgo] wobA, 33 Wb
B A S X B8] UVA 2pdHEo] 5~9%,
UVB Ad-&0] 10~13% S715l9, UVAE 94%c)4,
UVB<= 93%0]49] &2 2194 ad&-& Jeld o

HHE Gao] WE §X] AR M S-S
<Fig. 6> JERAATH UVA 229 A$ ufd A
3 3] GAE Foi g M g1 9o X Bt
Fov, UVB Ad-&9] -5 9434 v A
o ogt AtAI= gt FAAFTL SUHESFE
A AEgo] obA, 38 vhE gA Fojl=
o B8l UVA 2Fe&-0] 11~17%, UVB 2}ghg-o] 7-9%
AL Z7F8IH, UVAE 95%°14, UVBE 98%°]4
o & A9 xptE-S el <Fig. 4~6>7F
A& 3] 2 uf, B A= UVASH UVBYF &2
T 22 AYEIAE eV, A aEe]Ed 9,
200100 M= H2) F=E5E AJEQ catechin®] M E A4
TEHE SHle F3, UVBY Ud BE G
B339},

olde] AAE B3t =3 Mo xpJAl Aol

Bt e Ao g FHENE, ol 53 59
oA gfeol Ae F7I18EESQ SR =0l=A B
S, 7HIANF Fol #7141 2 AdA qE¢
8}7] wliZo]gF AL ¥ tH(Annika Nilsson, 2000).

Iv. 4 =

B dAyE XY 98 A 52M st AES
I FAE 53 9, Al K9] A9H AdaREs
ot 7} %24 A3t @, ul, FAo) G4
sl wlGA 2= Al Cr, Cu, Fe, Sng AHE-8}5iTH
FAE A A A AAAz A A2
AL 152 3t 357 v e FA3 FA4
T 7 N EE A, EUIEFFEK/S), AA 2}
GEE SFFoEAN AAYERA Y 8455 A9
Ao gBEH oAE RIdl=d 7 4 YR o
52 AT AT 2 Q3 E sl be3 72
2 AFE At

1. BEAF(L*)E v9A g GAUEs Fa A
el GAEo| HjF] wokth BHMLE Fe vig X
3 vio) 32 GAIEI} red?l AL A TE YR
(vellowish red)E el AT,

2. G4 o) W FAF(r=542%), v} FHAE(=
.568%), 2] P E(r=.549%)2] K/SZLE 1% &)
A o3t A ABAAES B, GNBET) 2718
& K/SHel Z7Hskath.
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