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SUMMARY
I. Title

Development of functional natural dyeing product which is dyed with unused plant
resources

I. Goal and significance of the study

Natural dyeing which had been played an important role in colouring fabrics before
synthetic dyestuffs developed in 1856 was remarkably dwindled during last century
and only found in a few art crafts. But recently people became to take a great
interest in natural dyeing and want to enjoy dyeing textiles with natural materials in
their lives. The origins of this natural dyeing boom are related to the rise in the
standard of living, interest in the healthy life and environmental friendly eco-
materials. So, the textile producers and researchers have been studied in natural
dyeing process, color fastness and dyeability of various fibers to natural dyestuffs
and we can find easily textile art exhibitions of natural dyeing products. In this case,
development of dyeing materials which are easily available in our living
circumstances and colorfastness of dyed fabrics are very important. So with this in
mind, we have tried 35 unused plant materials for making dyebath and dyeing
experiments in order to find out which plant material is appropriate for natural
dyeing. The color and dyeability of these dyeing materials are compared with the
results of dyeing fabrics which is dyed with traditionally used dyeing materials. On
the one hand, the functional properties of the dyeing materials and dyeing fabrics
were examined in order to investigate the antimicrobial activity, deodorizing ability
and other functional property of the natural dyeing products. After the screening of
the 35 unused plant materials, we choose 7 plant resources(Pueraria lobata, Prunus
jamasakura, Wisteria floribunda, Onion shell, Chestnut shell, Grape juice sludge,
Green tea) and had dyeing experiment for the optimization of dyeing process for the
each plant material and improvement of the colorfastness and dyeability of cotton
fabrics. The design trials with dyeing fabrics also had done for the purpose of both
utility and decoration, that is, scarf, necktie, table runner, wall decoration, bozaki
and other fashion items. The results of this study about natural dyeing will be very



helpful for dyeing fabrics with unused plant materials and producing natural dyeing
items,

Il. Research and scope

On the basis of literature study on the natural dyeing plant materials, 28 unused
plant materials (Solidago virga—aurea var. asiatica Nakai, Clerodendron tribotomun,
Forsythia suspensa, Erigeron annuus, Lagerstroemia indica L., Artemisia prinoeps,
Wisteria floribunda, Albizzia julibrissin, Alnus firma S. et Z, Green Persimmon, Acer
palmatum, Pueraria lobata, Prunus jamasakura, Miscanthus sinensis Andersson,
Zelkova serrata Makino,, Agrimony, Symplocos tanakana Nakai, Essigbaum, Garden
balsam, Walnut, Duchesnea wallichina Nakai, Royal azalea, Lace shrub, Yellow dock,
Japanese butterbur, Lespedeza maximowiczii Schneider, Japanese spice bush,
Chelidonium sinense Dc.) and 7 agricultural waste materials (Onion shell, Chestnut
shell, Grape juice sludge, Coffee, Green tea, Peanut shell, Mushroom) were selected
and dyeing experiments were done with these 35 materials and Munsell' s color and
AE(color difference) of the dyeing fabrics(silk, cotton, ramie, hemp) were measured
and the results were discussed with the viewpoint of which material has good
dyeability for the 4 kinds of experimental fabrics, which color is beautiful & unique
and which material is easy to gain, Forsythia suspensa, Lagerstroemia indica L.,
Wisteria floribunda, Albizzia julibrissin, Alnus firma S. et Z, Acer palmatum,
Pueraria lobata, Prunus jamasakura, Zelkova serrata Makino., and Lespedeza
maximowiczii Schneider have relatively good dyeability, but some of them (for
example, Forsythia suspensa, Albizzia julibrissin and Wisteria floribunda) dyed
similar color way, so among those materials only Wisteria floribunda was selected for
the next step of the study, that is optimization dyeing process. Beautiful green color
could dye with Pueraria lobata, unique reddish brown could dye with Prunus
jamasakura, so these two materials were selected for the optimization process of
dyeing. Among 7 waste materials, onion shell, chestnut shell, grape juice sludge and
green tea were selected for the optimization process, because they have good
dyeability, easy to gain and dyed special color way. In the optimization of the dyeing
process, dyeing experiments were done under various dyeing conditions according to
pH of dyebath, dyeing time, dyeing temperature, concentration of dyebath, mordants
treatment and extracting method of dyebath to find out the best dyeing conditions
and to optimize the dyeing process with 7 dyeing materials (Wisteria floribunda,



Pueraria lobata, Prunus jamasakura, Onion shell, Chestnut shell, Grape juice sludge,
Green tea). In making dyebath, alkali water is very effective in case of chestnut shell
and Pueraria lobata, Grape juice sludge dyebath can make just add distilled water
and strain juice sludge through a seive. Distilled water is proper for making dyebath
with Wisteria floribunda, Prunus jamasakura, onion shell and green tea, and Prunus
Jamasakura dyebath should be used for dyeing after oxidization of the dyebath to dye
deep color, The best dyeing conditions are different according to the plant materials
and fabrics. Silk fabric has very good dyeability to the all 7 plant materials and the
dyeability of cotton fabric is very poor. The pH of dyebath is important factor in
dyeing silk fabric, but not in dyeing cellulose fabric. Excepting grape juice sludge,
the color difference of dyed fabric is influenced by dyeing temperature, color
difference is bigger in higher dyeing temperature. But dyeing in higher temperature,
the damage of silk fabric and darkness color of cellulose fabric would be concerned.
Mordant treatment is very effective in color formation, colors of fabrics dyed with
grape juice sludge are purple, purple red group, colors of green tea are dull yellow,
yellow, purple gray group, colors of Wisteria floribunda are dull yellow, yellow, olive
group, colors of Prunus jamasakura are reddish brown group, colors of Pueraria
lobata, are green group, colors of chestnut shell are brown, gray group and colors of
onion shell are bright yellow, olive green group. Color fastness to light is not good in
most dyed experimental fabric, especially in fabrics of grape juice sludge. Color
fastness and dyeability of cotton fabric are improved by tannin and soybean pre—
treatment, On the basis of all these results, the optimization processes of dyeing
fabrics were made according to each 7 plant materials.

On the other hand, functional properties of natural dyeing fabrics were
investigated in this study. In these experiments, we investigated the antimicrobial
property, the antioxidant ability and so on for improvement their functional
properties of natural dyeing fabrics. The results of antimicrobial activity and
deodorizing ability of the screened plants were subjected to as follows: In this
experiments, ethyl alcohol extracts was used as an antimicobial zestful fractions. In
order to examine the effect of inhibition on microbial, reaction was carried out at 35
T with all extracts of plants. Among seven plant, two plants, onion shell and
chestnut shell, were showed the strong antimicrobial activity which was confirmed in
wide clear zone by paper disk method. Also, deodorization ability was detected from
all samples, Plants containing flavonoids have been reported to possess strong
antioxidant properties. The ethanolic extracts of the seven plants of green tea,
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cherry tree, grape—skin, onion—skin, wisteria, arrowroot, chestnut-rind were
screened for in vitro antioxidant properties using standard procedures. In order to
use these phyto—chemicals admitted in to an fabrics, the extraction for phyto—
chemicals including hydrophilic compounds have been used. The ethanol extracts of
samples were evaluated for the antioxidant ability and the functional improvement.
A rapid evaluation for antioxidants using TLC screening and DPPH staining methods
demonstrated each plant extract having various SOD-like activity. Stained silica
layer revealed a purple background with yellow spots at the location of drops, which
showed radical scavenging capacity, Among them, green tea, cherry tree, onion—skin
and chestnut—rind were showed the strong antioxidant properties, the others
appeared weak antioxidants ability., While, in order to improvement the functionality
of the natural dyeing e. g. increasing the color adsorption with antioxidant property,
we have practiced cross-linking on dye stuff. The concept of cross—linking solutions
or dispersion of dye stuff is adapted the widely used in numerous industrial
applications such as the preparation of wet—rub—resistant starch paper coatings,
permanent textile sizes, wet—strength paper, water—resistant adhesives, etc. We used
1% Epichlorohydrin solution to dyeing fabrics as cross—linking solution instead of
other reactive resins or bifunctional chemicals. As the results, chromaticity of the
fabrics which was material using the 1% epichlorohydrin solution with soy extracts
and/or buckwheat extracts were/was superior than that of other treated fabrics, This
antioxidant potential corresponded with the results of DPPH spectrophotometric
assay.

In the design development study, we tried to design several items, scarf, necktie,
table runner and fashion items etc,. Tie dye and Arashi shibori teckniques were
applied to making pattern on fabric. The design concept is korean tradition and
especially SAKDONG & BOZAKI and target market is middle aged, relatively higher
income consumer, Some of the designed items were made, exhibited and evaluated by

the fashion specialist,
IV. Seggestions

Recently there has been growing interest in the use of natural dyes in textile
applications, This is the result of the stringent environmental standards imposed by

many countries in a response to the toxic and allergic reactions associated with

synthetic dyes. In order to develope natural dyeing industry and to satisfy the
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consumer s need, there are still many problems to solve. One of the most important
thing for producers of natural dyeing goods would be the stable supply of dyeing
materials. So, it is worthy thing to find out and utilize of unused plant materials and
agricultural waste materials. For consumers, functional property and merit of
natural dyeing goods should be clarified. In this view point, the results of this study
will somewhat contribute to industrialization of natural dyeing. In these days, the
high quality image and good design of the product is very important, so, much more
research and development of the design for the items are required.
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2 2580 32 4F 715 FAES FEAZE 24 37] 4 A= A o]Fof Aol HE
313 Aol So|F 2R @A a7t HoluA HYT BAA 1 £28 vzt ol
AAA Az 134 HAHAS. 2L AN Ao AU ARXE 7] HaiA Qogol g
SAVE Woked IR G471€9 TS Az sttt 2y o E FAE o= 4
A 22 A4S gol Ag3IY] Wi FARA Wt 53 & += o A4
A9 FAf disf ABEE AF = 109] 7l o 70,0002 25 $YUT 7180] Holn] A
TS E 80 AIF 209(1438)9) 71BoAlE 259 AMEFR o i3] =03t AL B 5 AT A
TAE A 10941F 27499 718t ARt AAE e ASER st A, B4, AN
233t B3t st wr1ae] 7125 ot Age) ARE thE M) gRAR HF
7Ol Aol 50} 22 K o] Aol g-S & = Uk

T3 AT T i FAE 715 vehg Aok AFTAE F 123, A1 319 FEx9
71800e Q8RN 2o & A st FF gyt B0 oJojo Aql, A Fi o) e
Sl g 27 Z3HA I thtt =34, BTG AEE ste] o] BHNE APEE Y
o oF ' THoE 1S BN, AN 282 Fahe 35 T 282= T8 oid 34
oS FHL Ak 23U FFOIAE T A B R3HE0] AMEIIT EHIOE 19),
E=(¥ 309), twr(5¥ 59), Ky(8Y 159), XE(124 239), UL T2 gHin ol i)
Aot cfuld, F34, vl St B &R o] e 715ES B 254 ¥igA)
A, g, 3, HA, obgA, RN, FN, TA9 2E0] BAR AHIYT £ ¢
299 &30 A EERMETY ot 45, 28 oF, $3M, 3, ¥, ¥2E o
T, A4, B, AN, 9N, GEA, I, oy Mzt 2 thoFt AAE ) K3to] AMSES
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=& & 5 Utk B3 4167, AHAA 59 2] i3t 715 0F Qujart S8 et A
AEH o2 AgEo| 1 Bty o2 e Aoz AN E T B,

oje o] 2AZ 71Fof A3t A(FA), 7 v, F, E, W, B&A), &, F(HHA)% Fe
A olofof AFA, 2ZM ohEb AR G uhEA AZA $3 AEZH A Y
B, SR E3A, o, AN G, FREA A A BN REN SR
R, 4FEA, EXA o AE 22 Ao vehdT,

Az 4R A “B2YE" A%, &, g9 FE, dF, WEF, TRAY, 24,
Az, U, B9, R, EFUR, AFUR, 2AUE, AR, &7, 2euE, £
=, AFEUE, B SOl g 7150] Uehdth, B3 “Foud o gAl, A, Ax, 24F,
st B4 7150] Ytk ELEE ol AE, AAGE, ofte, Zsh R, ATt
7, LAUE, FREAY, HE, =5, 3 guR, G318, & 29uR, AR, BUE B
FAGE, 4o, HEUR, fIUR, a2 SEUR, Ui digt 7150] lok “FEEAl
o= &3} W, FAE, 43, enj}, 9, AX), Aol 3}, R, 3, F, I, TFL,
A7}, FUE, 9 5ol 7189 dolqict,

Fu M FAFAT O AR, A, &, M, 257, £F, Y, 55, 4E, 34,
EHE B8l Yo e AA3] 7185 o] glon PR s Az, 3 4E, O 59§
Aol 71550 qlt. o] fof= FAe “WHRA, 0|3 “dAlrlE”, “TAGRAE
ol d=t GAE B3 715 0] Qo) A of= Al Hrt FXof thaf 23] & 4= Yt FI
% QAo) Tigt 7150 gol Hold] o] AL Fo] ARlEe] Tol Jd T & g4H7] g
AoR Haln,

AL A oA T Tste) Bk Mgl AAE TYAT 4, olE, §7), H 5
EH8Folt FeAQ GuiofA FHEo] ARFEHT T4 Y HS w4 A8 H 71Fl
e AS ALY ARTE Zojek S A3l QAE Hon s TEA ABE 2= AH
o] &4 u|2A ARgEHom Y2of fYo] AAE el Yol Hrix gt FML BN
3 23AA Pol Ao S B3 AL AR B ASAH A3l Lol HE
ol ol AL A ZE HAE 4ot st dpfoz ARSI AF S0 & B
A& 3 EY gof ol gE Aol Fol 28 AL A7)k it A 53] A2 ol Y
o] FER ARGEHIT B 22 WFA0] SlofAf ool o] AMHUT BES 2 B
B3] 3 Yoz JAstgTt

3. BA] ol gFol2 A2

AN PolxE JRE A U] niet Y, FBA, RO FHUY FBA @=:
R BHET £3@A%, ZAY D), 240 9B 5& 5 4 9lov], $BY grat A
7 E4E Bl YHATEN Aol BRBo) ofsto] AR AL G, UFEA, F7, B
¥, E 928y Qo 424 GRE 4AARY RES AN B 2o FHA &4
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A 538 3 90w B olsta theat go] 7] e 4L Wrkn s B 4 ok
7P ABE GHSRE HE - AE, ZI9E, 0K, AERUR, FUPUE, A7,
ol 5
h BAE GHSHE 42 - & 9, 477, A, PR, A2duE 5
th AMS GASHE A2 - AU, AGBEAY, 8 A, WuE, g, 234,
R, geeun 5
oh AL GASHE 4T - AT, AAUR o, 2T, 4X71E, &3, s,
AR, FUE, 24, BUR, By, 97EUR, g,
o5, mlelBE, APRUR, IR, 3 5
oh) %44 GHBHE A2 - o, okTEE, £ AR BTEUE, vEe, 24,
Ao, &4, Bz, QEAuluks, 3, ke, A, $ARR 5
oh) AMS GASHE A2 - A, SAUR, SUE, 944, F4UR, szt 98U,
Yol R, ARme, JEAE, &4, Euigolq 5
A AZNS GABE A - 28, PHUIE, 7, UR cASUE, F2UR, neyR,
FUPUE, BF UWHE 5
op ZME YHSHE A - APeh, WAL, WU, AT, AUE, 4T, 013,
SR, R AFUR ASeR, 3T, U,
g9z %
D) PHS QRIS UF - SFT, ZUE, JUUE, QREFUT, uhhE, A4,
HSUE, 22UE, AU, fARA, 28, A2,
BYDE, AT, 2D 5
) AN BHTHE A2 - ASUUR, BT R TR, QUE, Bedy,
BYE, £, o1AE, A, HIUT 5
P BAE GHSHE UE - GZUR, SUshR U, AU, SR,
AZUR, DRAUT A% SFUT, AbFed, ASUE,
SUE, 2UR, IR 5

4. £UET € QALY LS T 7S 4 ujg S AEAA 2

U9l 2 Ao QAARE 39 FA -2 AL T3] H3 2] FRAol
Fot 3F &8 740l e 4EFAE G ol F 9 1S 42 & sAHrE
F 3539 HE2 FAR sto] AIEE FAstg e, o189 AT BE7sAS vadE
371 13 @A) AF AESHEER Bo| ARSIk FEAEAR 958 o83 AAEE A3
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CEER R

D AHE

B o8 AFEE 4FFE 7, W, A, FAJo] HAR AL F-13} Tek. O A
2 AN PRUstel A T ARSI Y 2L A B9 0.5%0.w.0% FHIAZ
9] 1:50, 40T 6082 A2Adte] S, B2, A(Cotion), A(Hemp), B (Ramie)]
Aol 5%o.w.0%) ZHTH-E Y o] 1:50, 2412 EF Helstol 24|, Azstsick

Table 1-1, Specifications of the experimental fabrics

Cgﬁz;t (Warp? f:vsellz 2’/ 5cm) Weave Weight(g/m)
Silk silk 100% 141x135 plain 90
Cotton cotton 100% 90x 56 plain 224
Hemp hemp 100% 70X 66 plain 236
Ramie ramie 100% 102 x100 plain 100

2) 4949

HAE AR ANAEEL tig ot 22 o= £3gal o] e gAo) HX
e A= UE S 2T UA QASREL THTE ol8e EFEE s 87
of dAE 7Hset ZA Fet g1, A7 AL AR FFHFE F2 ohd 48 7 871 MRS
of 168 ¥ 12 GHE weff 1 ohA] FR-E 1 S 71 71 AlAsk 158 # 22 995
ZFESHCE 12 AN} 23 HAL g3 2 Hjo] AY AFANCR AU, 4 & 3
= 7R 23] 2 31T Al o] Y A FEI4E SR

HU2EE= 70T, GHAIZEE 30805 8l JAE= oS #oi, <olev 4, 599,
A AS st g% 3 ddite TAS S mdol AMSE WdAe 2AUTE
(A120(CH3C00)4.n.H20) 5%, ZAHE-(Cu(CH3C00)2.H20) 3%, FAHE(FeSO4,TH20) 2% f
HEEE AL, EAZE 155802 gy, FAT wdatge] Bd AL A, AE3to
AAA(IX 777, Color Techno System Corporation, Japan)& 3 Ma}g &3¢t M&
& Munsell FYHEHA o5t M o] 444 HV/CE ST M= Hunterd] L*, a*, b*&
Z48H ok 4o 3l AEE A&

AE = | (AL)*+ (42)"+ (4b)°

L A A

77te] GAE NPT AN ATt heT o0 4559 ABEFIA A AgNE
oF WA E] FHZAE Munsell2] A, M3} 2F 29428 1H1-17H T1E1-440] YRy
oAtk tiREe] JAEToA AR FAYLS AR, AHARE, BANYE, BNFE o]
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AL nE AA = AT AL A 3Gt

D) v]EEAES o] 83 M - n|9F(8HY: Solidago virga—aurea var asiatica Nakai)=
Aopoll A &3] At thdx A2 Y& 259 HAZ o] g5t1 gl A& FA Feh dAd)
ol- g4t AGMZA A M o7t L Eo| 71u|H yellow(soft orange)= WENHI UujE
gols A9 A3 YAk FHENAM ML brown 0.2 o]FHL M7t @o] SRS
o], Aol olive B2 WHFTH HAFRANE FoHolA brown &, gl
olive E229] W42 Yept ot AutR oz Fafo] woket u|HH AN A[HEL] Mzt Yap=
39 1-19 vehsict,

2% YR8 Clerodendron trichotomun)= FHA 44 RAFHAE oy £42
S07HA g wofl "ok Sute] EdojE A3 YA Gz A2 vEhd I
BN E 25F QB F 2314 HF3L o] FelAtie] dujot & o] 83 Fs 23t
o R U] guils W sl Bo Yu Fold BAo2 Mo £ o]E whE
TE AT S S 5 e o 8¥rtA g $2d 4 Yk 2EuU Gl viE A4
g AL FA gotd AXNFRNA fd Fol= Mk 30 YTk FEA UF A A
doz FHstL Fuld B o o A ojA &3] B 5 gl Mo AL, I YF
G2 Ag o] M3t M 19 1-29 UER i

AT dMHNA Yl (8t  Forsythia suspensa)® G0l o]-&3 A& AR FJo
ol Eol 9 & d7 71A7 BAEA et A5 AAREHA Eof ARl A A3t 7kA]
& 27 22 @400 olg3titt. AN ZAA nHFHA] 2 7 ¢ soft orange Mol M= 29
E veig F g AuddMe A 24 7R BAEEAE o2 A o83t
5ol us) vl Aol FA Uehtbd A3 483 AEEAT 8 5 ASA2E A7y
Ach. AEAE HAME BRofA Fujgdoz Aylo] B w3 Aoz 717|Mo] ¢
A=A vkl 4 Ag 2] A3t M= 1Y 1-39) v gl

A$2(813: Erigeron annuusis UM U 47 ohF 2% 4 e AR, 2719 A4S Hlo]
A A} B 2087 B A4S 3L 015 23) WESIh FAA0] FA got 2087
AEe T dYo] AL Pzt @7t F]ct 1587 F3t F £AE ohA] 158 AEE & 4
A, AzsIct AAEEANA e ddFolE Ao Ho| WX ART AAFEANAE oig ¥
A217} 0Lt TR =4S GBI AER 230 YelgEd, SudelA At 588
o] & % BV MEYL TYR vyt gz A4 AP Ma} A= 1Y 1-40] e}
Wit

@l vl3) 724 FELE gol Eol g vlSUS(3MY: Lagerstroemia indica L)&
HEEA A S G o] &3 7]50] Qo] AHEE FHF Bt FHISE eigo] &
< &6, A9 FZN 7he A4S A& 5 YA GAof o83t REL v F LT
PFEo R FA Fet FRFE 4SSt AGMEA Hojgel A9 M7t 60& d
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3 FHEY Bz M7} 547 A vEG o, AAYRENAE T2 GAo) vlF M7 &
A vebddch e g8 AEE Mt M 29 1-590 e AT

(318 Artemisia prinoeps) | 2HE 3hLolA Y] o] fEo] 2 AFoln XML FA
3t GARE dEA o] GNAES 7154 Holo) gt 72 M) ol g FHIE
ol g%t FFFEo YA MA7} F 2SR ok dzbo) & =] giglth FF4 of &
FEE 188 83 L4 E ol 8% GHFERE B Mavl 2EH|, AYEY M £y
=05 £ AL ZE 32, FuiGolA Huert 2.4GYE YeRES) 924x A= QI
A2z e S 320181502 E8] HAIF oA Maprt wokeh ebzhE]|gr &) 23t & FAY
A2 A3t b= 1 1-60) VRSl

st Ao Aol A B SUR (Y Wisteria floribunda)s T4 2 et A5 AR S
3 T AEF shio|n], Edoll= FAS dMehe A B2 Yeht ook AR ZE vges B
LR it 7ERE ol g3 FAS 8E31 T AFEE G5t mid A & AGAEe HEME
o AL Ffte] o] Aot uf¢ Ao AL vEhE MAlE A e pFo2 B 5= Q)
Ak, B3] TR A% ZAAME dRAdo] £ Yebta, o3 wEste] gL I 2
A3 v 2o o g2 B9 A4S G £ 9t ST 94 AR A3t M3k 1Y
1=79 vERh Sl

8Y73 9 FAF AHUS(81Y: Albizzia julibrissin)®] £HE WA GHE $5313 AIPEE
At W Boldt FFARE W, B =FAEE e rtx] B Hck QA zA
ET FYEY] A= 50 o[4S UEFH T UGN L] M i ggt F$ 30 AR vebget,
Aot B9 QAP HETE w2 AR Yepdth AT A AlFE ] M3t Mzl 1Y
1-80f YepiSict,

PR P (81 Alnus firma S, et )F BIFS LYUTE Aeud, ST 52 34, F
g dM3he A BE Edo Uehy gled], diat AEE e AhTe o) dzt dujE X
ol-g3tgict. AT Uit EuiE A Fet NS L&} AP ZE FAEg =, WA dM
Z ML soft orange®|® S EL R brownish gold, AMELZ grayE Vel midel of
3t Hhgo] Fobx Fuld d HulE & AFGM L] MTL 455 A3} HIANEAME AFY
oA Bt Mol GA eyttt Abdes] G AdEe) Yat MR 19 1-99) YER it

AFToAE ARE =520 E7H(Green Persimon) ML & Youth nigo] Hojxl
T o 88 A, 897 vl dojd E3HE ool H& Wi o7]o) 27A4E FEe W
off doi Tl thy, 9 RH oF 7-8UT FMF 274 Bl A L7 g vt HA)
T2 ZAo g2 s JaE 272 Bt AAKG 2 dFoAE HAE 2 ozt »yd
£, 23 E 5= AENE Ry A, HAdBolx & AR o] M= 50 W U4 A
& AvgS s, Mo FAE 9Tt £ G AP A3 Mabe 19 1-1000 YERY
dct.

ol A 3& 4 gl GFUF(EE: Acer palmatum) U2 AN @F ol 7
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A 5AE YA dHE L& AFEE GBI AGN R A Avjgrct Fuigdl
A 7L B ALY ujugoA yellow pink £9] Mo| Eo|a}A vebgth, HAFMT
A Fojdoz oty Adjgoz Mol FMEYT HAMEAE AGMTfA Bt A
Aol At GFUF A AR M3k M= 19 1-119] YERAI

2\(31: Pueraria lobata)®) & £29] 799k Zro] &7 (74 1 o BAHLE 1g2 &
el A Sediof B AT = YUTh FHREE FAS $EAS W SN F &2
=|Z] gfolct. pHY AE Q] ABol 2087 Fof QNS F&3M=d AXNFE Ml pHE o
Agog s 2087 AGe & Fuld W 54 AN £+ YA, ANFRY] FE
Fulgst Fojgol A Huert “GY 2 Uebd, AAFZAE A7t 4001422 Aol F%
ou HAFRNAME g Fol= Mz} 308 A £t 28y 5o A Y cottonollA 54&
E 5 A 3 4 AR Mot M= 19 1-129] YERAH

997 WUR(39: Prunus jamasakura)®] £9& st 27 Zet 94L& 5313 Ad
ZE QA5 A 85 F HIE JA-E 3 A9 317 o8 A& A7) AHE F HAS g
7% Mo] go] dEppled), SRR ARSIl G oA FPAo] o Fhon AYER ohs}
BA, AR EME gapdo] vl Fuch AFMEY ML reddish brown AFo|x HHA
Z9) 3§ yellowish pink AEE H240| 7= e}, AGH L= vaj A= M27} 50
A AGM A= A7t 40013k ch, WU G4 A 2] M3t M= 19 1-13) Y
Wit

] M(3HY: Miscanthus sinensis Andersson)tt Zths 3 M= A o2 B3 1ot
Ao GAe Ao AME Bt JAje] UL wio] FA Mol Bofl 208 A= Fold FM ¢
o] =t 2HA QYA Mo o] 8319Tt YR A= qEAHQ FRAE F = 9
SEEd, £ A d30E 2y, A8 A4S FEudes S Ee] 7Hud yellow, Aol
AE olive o2 ANEHQYT HAENAE AZBoAETt HPAJo] Wolkth AAE ol 83 ¥
A AHE] Mt Map= 1Y 1-149) ERY it

LB (81! Zelkova serrata Makino)= £8 0] A4S GN3ts AER2 ey U=t
A & AA A A 27t iiFUTL o FARG T SE VRS S 24 Ze 4 &5
I AIEE GBI ZAF RN E njuj FA] A7t 150 ERP oY figes MR 40
o/dLE F7HI M YR AER vetdth HAIERY G242 ZAIE R s AA3| 2
o}, e A AR ] A k= 29 1-150 YERR AT

FAVE(SHY: Agrimonia pilosa Ledeb.)S o438 443 A7 19 1-169) Yepfigich |
NJEZ B ofat AAF RN G2 18 FA goked, v, drleaidola A9 vl
3t A& soft orangeS UEPIE 72 H 22 green toneo] HujF L2 3|Ao] FM=|rt.

AxAA (&Y Symplocos tanakana Nakai)Z o}43] G243t d7E 19 1-179) Ve ol
o HAREE E oha ANFENNE FFAFL 18 £X gokon, ujujdt drlE WEANA
EL soft orange® YePY 1, A g A grayish browns YEFRTH

32



&7 (Essigbaum)E o83 443t 27E 13 1-18° LrehiQlct. AAIYE didt G4
A iy 95 vjujd, dulemd, SHGlM 25 853t soft orangeE WEUR
Aol GollA 3]4-& etdct,

B5°HGarden balsam)E o3 @At S I 1-199] Uehligict, AAFZE A9
HAo] E]7) o3 AXNFEY ALE Ffo] ke Ao eyt AAYEY M2 Fujge
2 B ZUIHY Y gz €2 Fao] YA HAU

Te(Walnut) 785 0|83 A5t FAL af-9- st 2o 2 Qo) A4S 3 B
Y oej2 PIAE Mo] M=t FHo) T Ao JAEtT HlEd, AXFPE]
5 gzt golE ol B2 B3N] GNHUR, HAF RS FLolx P37} 7Hu|E A
& JERYQIT o]5 FAEO) ML Eolgt o2 TELIE-S o] &3 FMoA AL AsHAR &
T ATHH ofF Bolgt QNS FAY = )& Ao Z A9t AMFI= 19 1-209] et
Rt

W27)(8}98: Duchesnea wallichina Nakai)d< ©]43] g4 A3E 17 1-21°) YeR
At moid, dnlwm g, S EANA 25 ¥%E soft oranged UEHAUT HujgolA 314
& Uehlth ZAAREY A4S Bl $este) Avgols At 482 A vE |
Ao = A7 Az

A% (Royal azalea)?] Yt 7125 olfs) Gt ATE 17 1-220) Uehfgct. nlsig el
Az 7L 3000 717k ujll ol M= ] H2to] AYE PSS & & Uy AHFHY &
ofzlo] MW= AP elo] ook vy, o AdidA ArTe e FLE yellow £
3t WAE R et AR ok 2 Aol vlE) St} T, AU A= ML 30U
Q12 Yt

U (Lace shrub)® ¥3t 718 o83 M3 A7g 19 1-239] Yt 44
FO] A EAME SIS o] 83 FH AR At 2L PIAEO] HAHGT, o]= A
HEo AP REoA & 4= UAL vufge] HAHE, duleide] ANHE, Fude A
AR A Hue’t YRZ Yebdch, Huojdojsls FMEo] 7t gray2 Uetylth, AA-E
FEgtob 2t A 2 digh Q&= o2 A o) vj3) st 2 5= A

&FA0)(Yellow dock)d] ¥-& ol&3 GA3 AE 17 1-240] vehfdrh 2509 7
& EolgtAlz AHvgolA W o] Mgt Y] A9 FuANA S Eoht FME]
AL Hufj oA SMES] A= Aoz et 254015 o83 HAT AHE
A Ao F& MEo| 7tujd Aog eyt AXExo| vis] HAPE] ga42 &
A1) 2ot

W] (Japanese butterbur)-& o83 AN AE 1 1-2500 et vlviE AlE
oA F2 Eo] Ho|x Fujy, AujdolA MAFItsh Zhzt 34 31 Fo] ATk

22482 (Lespedeza maximowiczii Schneider)Z o83 g3t 232 19 1-2691 YRl
Act. A EA A GaAo] 4F3s] 2R vld| HAl soft orange, FlETlFE E Mgl
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2, FgoR FohA Hujg oz sh7) o] Mgt WAIYEol= HAAFEA v Fzto]
2 o[ RO| A kgt AAF B2 AA =9} v|sht WA L Mo eyttt

A7t (Japanese spice bush)E o]-¢3] A% AxE 1Y 1-279) Yt A7hte
LYASNAE old| GA] A ZA HLE| Yeh Fulds} AWPOE yellow &, gray
£90] Z3}=| it

N71EE(EY: Chelidonium sinense Dc.)& ©|43sta] AT AE 13 1-28f el
ok AAREY 9 M7t 18 A G, FugoA HAE] Hojn] HujgoA FMzo
2 R, HAZ M E do] & HzetgTt

ol 28%F AEAME o] &t FM3 ANE F3I FAGM FAZ Y= & A
S AEY B & QAT AEriEos A7 2 4 AL F B0 G4 AL S E
T AEd, GNEATE Hof o] $43t Ao gt AT, wEUE, SURE, AAUR, AR
o8, PR, ¥, 2UE, 2348, REUR 52 E £ Utk 234 o) FolME 94 &
229 HEo] sfgol wet Hldt AR HEE AE0] Qlo] FREE A FolM: Tt
A QAT S 3 & Qi) o AgriEoaE gag Aol MAH, o A dE g
AoA & & + g 54 @4 5 AT, YR ALo|x Eol3t reddish brown ©] @
AHA. AAUE, FUHE, MuEls vedt o gAHYY GEUR, 350, F4UR
o BAEC] A=Y olE AT} T2 Y] FAH /I ES o83 GAANE F3sto] ALY
Qg AY=E st}

2 FA7IES o8 AEFH - TAEY AN WAL H E TEE o183t
ARHES GMSIAT AT ohet gk

¥ (Onion shell= 7PgolAvt git SAHM, BE S RE BoE T vt
AEE AARA AR &3t RoA $AT 5 JE BAE7IBolh waty o]F o] 83 J
=S A8t get, S 234 Q9 g o183t dAg F&3M=t 38i71R) HHE 2EegT)
Al J3) chFet o2 HA sy GaAo) ol Fol AAFZY AL Gl A7}
405 9L Y, B FIAE 60 YUtk 53] AAYR S QZpAo] $3te] g,
dulEmidolA Y27t 508 k. FtelnE o} g3 JA AFEY] M3} Y= 1Y 1-299]
UERf et

W7HE BRONME WA 7he AU £330 Y2sto] dnteEX WAL FAT 4 A
b 2 #7] 5= #9) 5 (Chestnut shel)E 01§-3te] AL 2&317 A YEE 3R
o Tl A9} S FAlOlE soft orange A©], AW G0l gray Aol WALt FY 32
of 3o} S5& A3t Rzt ddeo] ot At vl s Boped GFeSo] s Foyo] op
AstA F2HT. 7 2999 AP0 HGA S H ¥heo] B ANJEE
AR7E 40327} HA o HATHRE AL dato] Woltt, AXNFEY ¢ vlsigA] it
36, g, Ao Aol 47 40, 412 et dou] 4 AP EFFS: 22 gD A3}
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ARz 119 1-3090 e Sletl, ggEseel A3 GA29 M ojRrt o AstA FA =Tt

ZEFA AR FRANNE T ZEAL Az BN ohFe Z=F2A £33 (Grape
juice sludge)7t B} ofi= AR o1& FH7| % sht thRE 7)€t wekA o]F o8-8t
=& QAT 4YFES EEFA Ao BS vd L& TAbe A8 gU9E HEAX o
719 ABZE AT AANEE B ohet HAFEE 2 GAEE, FAEY 42 g
ol w2} purple?lA purple blue 522 FA=|Zch AAHES] -9 vjuj Ao 2171 40 7}
7to] Eo] Mg glole @gol £ BAFZAAL gz Y7t 288 Ropgo. £
E=FE AT o8 G AFEY M3t ke T7 1-310) YEhi

oA #9)(Coffee)E +2d F H7|=e EFANE o183t A3 AE3FA 9 1-
L5v) A=) Axd AFAME o]§3te] dFFEE FHS S350 AFEE 8T o
Zo] A FAL iAo et W3 FA ot i F AAFEAAMY M7t 30 Hct.
g o] &3 AM A2 A M= T 1-3200 HERAUT.

FAANA =2HGreen tea)E F-2d F H7|He A5 AL HaPost G A3
o HAERAY 2-38 A= HAE o83 FFFEE HHE FE3NT AIFYEE FHBIAT
URHARQ] FAAZEL 2 Fol H7] gfot 2087t AHIA Aol AL AR F7t FUA7 ol
A F A, Az W gl i whEo] ofF FobA AAFEY FuiFolA= A2 #olR]
7t AAE IS ool M ES] Eofdt purple Mo FAEt BAFENHE Wfgef 9
3 ARE7EE 2A Uebg T 53 G4 A2 A Al a9 1-330] YRSl

F3(Peanut)?] 2AAE ©]83te] UL F2510 NYPEE FHAT. ANAERS Foid
Mz Wb GMA & 4= Qe H240] GYEIAT, HAEEE SRS o838 d49
Aot e B9l BaMo] M=t FF on G4 APEY M3 MAE 29 1-349) ey
ATt

AMEZE EojA w71 He FEolE o183t guET. e FEolE 23t g9 e
2 Qg NS ARYZE QAT FAIHE B oht HAY A E F2 FHo] HA| ¢
k. FEolE o187 A4 PR Azt MAp= 1Y 1-359 e AT

oM} T4 W71 E TFE ol 83te] AAAEE ¢ A AFRY GAYL FEol9 AN E A
3talt: B PRk B3 A7 P £48 2 Houe 2EFL AR EaFL
& YERHE sjobsts ZAI7E whtth 2t o] A nE3AE ofF GARE HMS
A 5 gQenz s Bl TEFA £8x] G2 AL 7HA7E doka AdE, ol
nEEAE A 28%F, FAWIIE 738 o83 g% A AuEge, ol d3et 4=
AEE o83 G HluE 3 FEFRAE 9FL o8¢ A”EE FMsReT 187
= &% 2.

3) AZHM AEE o83t 4 - AAHEHY: Gardenia Jasminoides ellisH+= 34-& A3}
£ g3 BBt} A= dgFE2 g §&0] AP F HoJ 43] YA 53] 7R =
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HEEste] Ao] SEH AT AFEY M2 G o3 ufFA|of o3 A4 H3prt ALl Yl
A= vjuf g AR EANA 847HA R A Vel WAIY E A= 6001Fo.2 e, Az}
A AP zo] M3k M= 19 1-360 VeI

&3 (3 Curcuma longa. L)< E& $1i2 A a7t F2HA gt w2tA daE
£ Gui2 4AS SERE, oF 7-83] vHEste] o vehe-S Fo] AL LU ojE
3l FRof ARt 27 AR e} Zo] wf ARl et A Xo|7t R Ho|A] = G4 ¢
22 yellowR WA= =d Az vl 2 o 22 F2 Yo T k30| &9 42 A
Ego|glt}. Hvjgel o3 A7t HHE0] Yepgrh &5 94 AFZY M} M= 19 1-37
o et it

t3H3HY: Rheum coreanum Nakai)S J€322 go] 2 S&EH = 4HENA: 4
Ho| o} AA LEHUt Aol NFEE Yo P o7 JAEYL FHElE FAN,
Avjg e A% 7p7| o] GME QI HAIFHEo|= HAA o] FobA Azp7t 30014, 407170
HAk A% 98 AP 2o Mt MYal= 1Y 1-380f e AT

Ar2(8}9: Lithospermum erthrorthizon Sieb. et Zucc)s FBFEE Yo $EHA &
stoh. wEhA Aegat B8 112 Tt gAS §&319Er 7-83] NHESI dHE &3
I BE 33 GMo AHE-3I . red purplef-E purple blue 522 FMEH Tt Mal= 40U
2 Yeiyith Az 94 AP L] M M= 13 1-390 YEhd it

3-3H&}d: Carthamus tinctorius L.)%l= 849 340 dzte] S04 §-&5 = 34
271 87 S0l3lolA TS ANE7] Y8 WA Eof A wijof gict, 1 oA
W FALE oL FTE red yellow 2 GNEDZ AT 37 Gt F319] HAPHLE o
7HA7E QLou SAHEES o] 83 AARET A4S WEAR AMSShE T oR dAE g
33te] JAEE A Ho dMEgEd], AABEANA 9 yellow Eo] Ve, AAIHZ A
o oz eyt A A4S A3 A2 Hue 4.7YROIST 33 A4 A2 M}
A= 23 1-409) Yy it

Edol= 4FE1: Punica granatum L.)9] $:9], 23, Y3}, 30| 5o] 2% GH o o] 88
F A4 5 Qed, A28 AuE debdolA 1ste] GAel o|85tgitt. FHuE B ¥
B0 AYS §E31UL AYEE ATt FulidolAe 34, FUdeE 2ol B XK
o, Ao 3ol FAEQIt AAF R digh Fa2 FA Gt A7 G A2 4
I} M2R= 1Y 1-410) VeRigich

EEAUMadder) qAANE RS FRT BN e F I EE WAL A EE R Y
25 23 718 B9} 49E& &3, o8 103 Ax vhEsle] BF 35 QAo ALggi, §
ol BEsotdo] QM= FujgegE Fa2Mo] At ME 40092 o 22y
< 971 SaliME dHEgAo] sttt EREAY G4 PR Mt Yal= 19 1-420] Ve
fAct.

2E(Red Wood)& A2 £S5 37T A= H24 ddo] 447 && 2 A== EA Ao
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AAEE B GAAE S48

U it o]7] 48] BEL WEES o] alo] 28] o
2 QuEn] 4ol B s7ke Moz FuET, & Qa Yz M MAs 17 1-44

off LherL it

4) RS @4 AR - b GAAYS 99 GAAE ANE WYE B4, orEes
PES GO0 urk ATH YIS 918 GAAP) Deishor T FRo) AFAZ Fojs) B7He
Loe sosliln grhude] BAAL D AEAE SR Fol4 20%, AYBA A
GAY 30%, BT Poolel GAY 20%ATROA APEL W, BA, S G
on] gmpel 749 B GRAo] /Y Azsgon thdol BA|, Aol &olgieh, Al of
BUh3 L BEA 30% 2, 2 G4 LSS 1008 WEY MR @FUs B R
AFAS0| HASATE, AR ATl et F AN iR 2, SR, AAGR,
ke, mlodF FolAl GUmE] AL vl o] BobeY] o)F SubRold AR e2 4
S0l 1@ GAAel g 3 Mol Wbl FURE ALEAR NS B, FPUR,
Az, %ol 749 8A0] 24 shot Lol A Aelshec. A, Aoz, wela 5o o
M AL vl Bl Bobod YAt 9 Mol YN s ATAAE HYsE U
A, UUT EEFA SHX, g 4 5L GHYE P 53 02 G B 5 g
S MALS QAT 5 glo] AL QAR AT O, B ABoIA BolAlt HAL
AZgdoR 98 5 9t AR Suc gAY BT GARAE SolT AU A
o ool AEE AY QA HH QU AFe] 0§ ABYA TRMUR, ErFa
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Fig. 1-1. Fabric swatches dyed in dyebath which is extracted from Solidago
virga—aurea var. asiatica Nakai
A" HV/C
Silk HVIC Cotton /
AE AE
8.7YR 6.5YR
Non
: 6.8/3.1 7.4/1.5
Mordant
25.2 16.7
Al 9.5YR 7.4YR
Rt 6.9/3.5 7.5/1.6
26.4 15:1
2.3Y 0.5Y
= 5.6/4.2 6.9/2.1
Mordant S e
40.5 21.7
< 5.8Y 1. 7Y
Fe
4.5/1.8 6.5/1.3
Mordant
45.4 2b.2
Fig. 1-2. Fabric swatches dyed in dyebath which is extracted from Clerodendron
tribotomun
Dyebath HV/C
Mordant ilk
Material = SI AE
1.7GY
Cu
Flower Moedant T:2/1.5
27.4
6.9GY
Cu 6.9/1.2
Mordant 26.3
Fruit
Fe
Mordant
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Fig. 1-3. Fabric swatches which is dyed in dyebath extracted from Forsythia suspensa

HV/C
Silk / Cotton LG
AE
. 1.8Y
= r:" . 8.1/2.0
RS- 24.0
. 6.2Y
" : . 7.4/3.9
ordan 40.3
> 2.1Y
. r: t | 6.3/2.4
ordaan 34_8

Fig. 1-4. Fabric swatches dyed in dyebath which is extracted from Erigeron annuus

Silk HV/C Cotton HY/C
AE AE
Tl o T %
3.8Y
MNr:“ . 7.9/1.5
s 10.4
7.3Y
Cu
7.1/2.6
Mordant
ordan 22.5
1.9Y
F
" : . 5.8/2.3
an
i 31.0

39




Fig. 1-5. Fabric swatches dyed in dyebath which is extracted from Lagerstroemia

indica L.
HV
Silk v Cotton /C
AE AE
N 1.8Y 9.1YR
on
5.9/2.9 7.9/1.9
Mordant
40.5 22.3
2.6Y 2.0Y
Sl 4.5/3.6 7.2/2.7
Mordant e U
54.3 31.8
2.5Y 0.7Y
Fe
Moriant 2.7/0.2 6.4/1.6
62.4 30.5

Fig. 1-6. Fabric swatches dyed in dyebath which is extracted from Artemisia prinoeps

HV/C
AE

40

Cotton

HV/C
AE

0.0Y
8.5/0.8
14.3




Fig. 1-7. Fabric swatches dyed in dyebath which is extracted from Wisteria floribunda

Non
Mordant

Cu
Mordant

Fe
Mordant

Silk

HV/C
AE

1.0Y
7.2/2.4
29.2

Cotton

HV/C
AE

5.6Y
6.4/4.5
47.3

3.3Y
4.7/2.4
47.5

Fig. 1-8. Fabric swatches dyed in dyebath which is extracted from Albizzia julibrissin

41

- HV/C . HV/C

Si AE otton AE
" 7.7Y
" ‘c’l“ t 7.6/2.6
ordan 393
. 6.4Y

u

Mordant 6.2/6.1
o 63.3
. 6.0Y
" : 1 3.8/2.1
oraan 56‘5




Fig. 1-9. Fabric swatches dyed in dyebath which is extracted from Alnus firma S. et Z

{V/C
Silk HHG Cotton B,
AE AE
9.2YR
N
" Z“ : 7.4/2.2
ordaan 26‘8
0.6Y
ol 5.8/4.3
Mordant i
46.7
9YR
e 42230 9
Mordant e
48.5

Fig. 1-10. Fabric swatches dyed in dyebath which is extracted from Green Persimmon

Non Mordant Swatch

Silk

Nylon

Cotton

HV/C
AE

2.7YR
4.3/5.4
58.1

4.1YR
5.4/4.8
47.8

2.5YR
4.5/5.1
55.1
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Fig. 1-11. Fabric swatches dyed in dyebath which is extracted from Acer palmatum

Silk HY/C Cotton HvG
AE AE
5.8YR
N
MorZZnt 6.1/2.0
27.5
1.5Y
n 5.1/3.7
Mordant e
49.4
9Y
e 407?1 4
Mordant =
45.2

Fig. 1-12. Fabric swatches dyed in dyebath which extracted from Pueraria lobata

HV/C
Silk EviC Cotton /
AE AE
AGY
o g ::;c; 4
Mordant P
43.5
6.3GY
o 5.9/3,8
Mordant st
Fe
Mordant
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Fig. 1-13. Fabric swatches dyed in dyebath which is extracted from Prunus
Jamasakura
A"
Silk HVIC Cotton HW/C
AE AE
3.7YR 3.9YR
How 4.9/5.1 6.9/3.1
Mordant o T
52.0 28.8
0.9YR 3.8YR
o 3.4/4.7 5.7/3.3
Mordant T T
62.1 39.1
Fe 0.9YR 3.9YR
Mordant 3.4/2.8 5.4/1.8
58.7 37.6
Fig. 1-14. Fabric swatches dyed in dyebath extracted from Miscanthus
sinensis Andersson
HV .
Silk ic Cotton HV/C
AE AE
9.4YR 9.6YR
won 7.6/2.2 8.0/1.2
Mordant el Foy
25.2 17.9
Al 20Y 3.4Y
Mordant 7.5/2.7 7.8/1.7
30.1 23.7
7.0Y 4.9Y
Sa 6.6/3.2 7.3/2.1
Mordant i, P
39.2 28.7
3.8Y 1.6Y
o 5.6/1.8 6.9/1.6
Mordant il L .
37.8 26.5




Fig. 1-15. Fabric swatches dyed in dyebath which is extracted from Zelkova serrata

Makino.

Silk

Cotton

Non
Mordant

Cu
Mordant

Fe
Mordant

Fig. 1-16. Fabric swaiches dyed in dyebath which is extracted from Agrimony

) HV/C HV/C
Silk Cotton
AE AE
N 5.4Y ez | 2.1Y
on Tipiiy
8.6/1.4 1 ganm
Mordant | s
Z 6"2 I AT R A N 5-0
" ' 5.1Y 3.4Y
Mordant 8.5/1.4 8.4/1.1
ordan 7.1 5.1
0.0GY 7.1Y
Cu
I 7.0/1.9 7.9/1.7
ordan 20.7 12.7
2.9Y 2.1Y
Fe
Mordant 5:1/14 Lsina
27.1 16.4
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Fig. 1-17. Fabric swatches dyed in dyebath which is extracted from Symplocos

tanakana Nakai

Silk

HV/C
4E

Cotton

Non
Mordant

Al
Mordant

4.8Y
8.4/2.3
13.2

2.5Y
8.2/2.3
12.7

6.5GY
7.1/2.,5
21.7

HV/C
AE

2.0Y
8.2/2.0
11.0

3.1Y
8.3/1.9

] 10.8

2.2Y
7.2/1.5
18.2

Fig. 1-18. Fabric swatches dyed in dyebath which is extracted from Essighaum

Silk HV/C
AE

bon 72;: 6
Mordant W
31.1

. =
Mordant gy
31.0

O 63;; 8
Mordant S
35.6

= 49;3;'0 4
Mordant G
42 .4

Cotton

HV/C
AE

1.5Y
7.5/1.6
23.3

0.9Y
7.4/1.7
23.8

2.3Y
7.1/1.9
27.3

0.1Y

6.0/0.4
29.6
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Fig. 1-19. Fabric

swatches dyed in dyebath which is extracted from Garden balsam

Silk

Non
Mordant

HV/C Gotion HV/C
AR AR
XY 0.5Y
8.4/1.7 8.6/1.2

8.8

0.0Y
8.3/1.9

Mordant ’
9.5 44
8.4Y 5.6Y

Cu
S 7.4/2.0 8.2/1.2
18.9 8.2
“ 0.8Y 1.6Y
e
7.7
M
O 245 13.7
Fig. 1-20. Fabric swatches dyed in dyebath which is extracted from Walnut
H HV/C
Silk vic Cotton ,
e AE AE
=== = | 49YR 5.5YR
Non e
7.7/1.9 6.9/1.6
Mordant
i | 138 21.1
- = === 4.3YR 6.0YR
P 7719 6.5/1.3
= —1 1338 26.3
9.1YR 4.4YR
Cu
P 6.8/0.8 6.4/1.3
ordan 21.3 26.3
5 8.3YR 8.9YR
= r:m 6.2/2.1 6.1/1.5
¥ 28.4 29.1
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Fig. 1-21. Fabric swatches dyed in

wallichina Nakai

dyebath which is extracted from Duchesnea

T
Silk Ve Cotton KN
AE AE
" 3.1Y 1.5Y
on
7.4/2.5 7.6/2.2
Mordant
19.8 16.2
g 1.1Y
o 713,?; 6 7.5/2.0
Mordant g e
20.3 16.1
" 1.7Y 1.1Y
u
S 7.0/2.8 7.3/2.1
23.6 17.3
7.2YR 1.7Y
te 4.2/0.6 7.4/2.1
Mordant Rl i
. 48.0 277

Fig. 1-22. Fabric swatches dyed in dyebath which is extracted from Royal azalea

Non
Mordant

Mordant

Fe
Mordant

Silk

HV/C HV/C
Cotton
AE AE
0.0Y 9.4YR
7.3/2.3 8.0/1.9
28.3 22.1
0.0Y 2.2Y
5.0/4.9 7.3/2.8
549 32.0
0.5Y 0.9Y
4.6/1.6 6.5/1.5
46.2 29.8
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Fig. 1-23. Fabric swatches dyed in dyebath which is extracted from Lace shrub

; HV/C HV/C
Silk Cotton
AE s
5.5Y 3.0YR
Non
Mordant 6.9/3.7 7.3/25
e 33.0 24.1
Al 8.7YR 8.6YR
Mordant 6.7/3.9 7.2/3.2
o ——— —— 38.1 315
9.2YR 8.1YR
cll. Fl
Mordant g ¥ 5.1/4.2 6.7/2.7
’ ' 50.1 31.4
S NS
F r 4.6Y 0.6Y
e
Mordant [ 4.0/1.1 & 6.1/1.1
e 50.4 R 3 R - .1 31.2

Fig. 1-24. Fabric swatches dyed in dyebath which is extracted from Yellow dock

HV/C
AE

9.6YR
| 8418
| 242

) HV/C
Silk
AE
0.8Y
MN‘;" ) 8.1/1.7
ordan 21_6
i 5.2Y
e s 7.5/2.8
ordan 32-1
35Y &
a C: . 6.2/4.1 |
ordan 45‘3
5 9.3YR
" r: . 7.9/2.2
e 434
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3.5Y
8.2/1.8
23.2

7.8/1.8
24.2

B8.3YR
8.3/1.1
259




Fig. 1-25. Fabric swalches dyed in dyebath which is extracted from Japanese

butterbur
HV/C HV/C
AE AE
= i § 7.3YR
71411 7 7.2/1.3
" Af1. ! g B
= 245 21.6
Al 2.7Y . 8.7YR
M " 7.1/1.8 = 6.9/1.5
— 274 25.1
Ca Ryt For
Mordant i o e
327 26.5
3.1Y 1.3Y
- 5.6/1.6 6.7/1.1
- 6/1. Tk
36.8 259
Fig. 1-26. Fabric swatches dyed in dyebath which is extracted from Lespedeza

HV/C
AE

7.5YR
7.4/1.9
234

9.9YR
7.3/23
27.4

9.1YR
6.7/2.6
31.3

0.1Y
5.9/1.4
32.8
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Fig. 1-27. Fabric swatches dyed in dyebath which is extracted from Japanese spice

bush
HV/C
AE
5.0YR
Non 7.9/2.0
Mordant 19.7
7.7YR
Al 6.8/1.8
Mordant 27 9
9.2YR
s 7.5/1.9
Mordant 23.7
0.5Y
S 7.0/1.3
Mordant 24.1

Fig. 1-28. Fabric swatches dyed in dyebath which is extracted from Chelidonium

sinense Dc.

C HV/C
Silk HYE
AE
3.9Y
N
" r:" i 7.1/1.9
ordan
28.5
3.0GY
|
" ::1 . 7.6/2.1
ordan 28.4
- 3.9Y
it : l 8.4/2.7
ordan 29.2
3.9Y
" F: . 8.3/3.4
s 27.4
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Fig. 1-29. Fabric swatches dyed in dyebath which is extracted from Onion shell

Silk

Non
Mordant

Al
Mordant

Cu
Mordant

Fe
Mordant

Cotton

HvV/C
AE

9.8YR
6.5/4.4
32.8

2.7Y
6.2/7.5
53.5

9.7YR
4.9/59
52.1

4.6Y
4.5/3.1
47.4

Fig. 1-30. Fabric swatches dyed in dyebath which is extracted from Chestnut shell

Fe
Mordant

) HV/C B HV/C
Silk Cotton o
AE AE
9.9YR 0.5Y
e 6.8/3.4 8.2/1.2
Mordant e =

18.2
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Fig. 1-31.
sludge

Fabric swatches dyed in

dyebath which is extracted from Grape juice

Silk

Non
Mordant

Al
Mordant

Cu
Mordant

Fe
Mordant

HV/C
AE

3.7RP
6.3/4.1
30.8

6.4RP
6.9/2.1
21.5

6.6YR
6.5/0.3
244

3.7RP
6.5/1.4
25.1

Cotton

Fig. 1-32. Fabric swatches dyed in dyebath which is extracted from Coffee

i HV/C
! AE
1.4Y

Hao 7.5/1.8
Mordant 25.2
2.5Y

o 6.4/1.7
Mordant 31.4
8.2Y

be 6.6/1.4
Mordant 99.8
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Fig. 1-33. Fabric swatches dyed in dyebath which is extracted from Green tea

Silk Cotton

Non
Mordant

Fe
Mordant

Fig. 1-34. Fabric swatches dyed in dyebath which is extracted from Peanut shell

HV/C
Silk HVC Cotton /
AE AE

Non
Mordant

Cu
Mordant

Fe
Mordant

54



Fig. 1-35. Fabric swatches dyed in dyebath which is extracted from Mushroom

HV/C
AE

Cotton

HV/C
AE

Non
Mordant

Cu
Mordant

Fe
Mordant

8.1/1.2

3.9YR
8.2/1.2
8.2

6.2YR

8.7

Fig. 1-36. Fabric swatches dyed in dyebath extracted from Gardenia Jasminoides ellisf

Non
Mordant

Cu
Mordant

Fe
Mordant

Silk

HV/C
AE

Cotton

HV/C
AE

2.1Y

7.1/11.1 ¥

84.8

1.0Y
7.8/8.9
67.2

2.6Y
6.7/10.1
80.1

4.5Y
6.1/8.3
73.0

55

2.8Y
7.3/7.5
61.7




Fig. 1-37. Fabric swatches dyed in dyebath which is extracted from Curcuma longa. L

Silk HV/C
: AE
Non
Mordant
c 71Y
s 7.7/9.2
Mordant . = = R
s e e A
P 0.8GY
"" 6.9/6.8
Mordant 62.4

Fig. 1-38. Fabric swatches dyed in dyebath which is extracted from Rheum coreanum
Nakai.

" HV/C HV/C
Silk AE Cotton B

3.3Y

" N:" " 6.6/8.2
ordan 55. 3
0.8Y

Mo‘:: » 5.2/6.11 |4
5 50.3
6.0Y
Fe

i 3.6/2.4

53.1
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Fig. 1-39. Fabric swatches dyed in dyebath which is extracted from Lithospermum
erythrorhizon Sieb. et Zucc.

i HV/C

' AE

2 3.7RP

. ‘:‘ , 5.0/3.7
ordan 40.1
. 0.0R

y : . 5.1/0.0
ordan 39-0
" 3.3PB

% : : 5.3/1.6
ordan 35-7

Fig. 1-40. Fabric swatches dyed in dyebath which is extracted from Carthamus
tinctorius L.

HV/C

Non Mordant
on Mordan AE

6.0R
Silk 7.3/7.1

38.5
Red

Dyestuff
3.2R

Cotton | . 6.9/6.2
: 33.8

4.7YR
Silk 6.4/8.0
57.4

Yellow
Dyestuff

o7



Fig. 1-41. Fabric swatches dyed in dyebath which is extracted from Punica granatum

B

C
HV/C . HV/
AE AE
g 9.7YR 1.2Y

on
Wil 5.9/4.7 8.2/1.8
S 37.8 19.6
0.58Y 2.8Y

Cu
e 4.8/4.81 7.1/3.2
reant 47.7 24.0
0.3Y 3.7Y

Fe
i 3.6/1.8 6.1/0.7
e 52.5 27,5

Fig. 1-42. Fabric swatches dyed in dvebath which is extracted

from Madder

HV
Silk /€
AE
Mordant L
42.7
cs 62048
Mordant T
a3
Fe 3.4R
Mordaiit 5.8/3.8
35:1
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Fig. 1-43. Fabric

swatches dyed in dyebath which is extracted from Red Wood

59

HV HV/C
Silk G Cotton A
AE AE
4 9YR 9.1R
g 4.7/6.5 6.2/4.2
Mordant y . i :
60.2 36.7
3.5R 6.1RP
o 2.5/4.9 5.0/4.1
Mordant B Y
68.6 41.0
2.8RP 3.9RP
Fe ;
2.0/1.3 4.6/2.1
Mordant
69.6 42.5
Fig. 1-44. Fabric swatches dyed in dyebath which is extracted from Poligonum
tinctorium
HV/C
Non Mordant ¥
AE
5.0PB
Silk 3.6/6.5
62.8
4.6PB
Cotton 5.3/5.4
45.6
3.8PB
Ramie 3.7/56
59.8




A HY QA ATRES O GAY BSH JAEE P 4Y @ Y AN
ol me AAdgale] YAN 48 @ HaA gl B QR Al dopst W ANYE
o AHE Y @ GUHB BYUS AP O YIA FUk AE P AT Hge WX
AU gAY+ Yo, ol Bhe FT HEst] YA GANEY YUY TS w2

AUz o) ALY AL TGN TFAGEY, HY, =X, YN, FURY, Be
e, B AY Aol uhe sl AFUT, SR

AZolH o} AbgPom shelu] wols EeFaseAL AFFBEAN SA ]
9o

o] 2L GRgo] O] Qi Ano] FFol uhet 247] depnh. o Hof Bat
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8 5= 500mlE 718l 100TE oF 208 52t £53 F 1Y ES AoA tA] §%9 F/T-E
7kt Z& Yo e Sa3le] DY ES Al 22 HA & F Ju} ouje] 42 A
o] dobUAl QA Elof Ma §&o] 79| o] Fo|H L & F otk FF-E £&3 gA9 pHE
4,0t 9lol™ A& vivid orange (¥#, 5YR6.5/13)%ct. &9 AMA Ao 12} 23 H
& 35kl A Algol ARgIITh B2 25% UE, 50%LFE US| A Futoly gild &5
3t o F o] &3 AAYZE FAstL YulE, F, HulEE 3 ok, FFrE SR 9
& 333 APEE AN g} 2 E0] Mo sz} it

HAoRRE o] JHREE Y| FF7,, A &ufl, g7e] SuiE o] 83te] FA AE Al
ZtZke] ol g B 4L 459 §EdYe ¢ oA 71 HH(2GYT.5/4)& W
I ohE fufe] Holo A= reddish yellow(10YR8/7.5) AEe] Mo & vepgct wetd e
B2HES AAgE2 Y 1go) ohaf full 20cc] v]& 2 Uze] Lof(HitEElgol RS )
E o] 8311 & A AYoME UL vtz LA R Fo FAS 8E3s
N AT HUE FA FHFE FoW F 978 £2 dUL £23H= PH(HY B, 022 94
A& At 28] gMATH ML HAESH

ou| 2 HE Q] JHEEHS UA FHSTE Sui2 AMEStel AzE W 1gof did FFRS
300cc?] &2 P & 259} A7HE 23] YL FE3ct dA9 FFE 5% A% &
o] 27t &4 85 A7) A4E weju2 Ry Miavt go| §&EH FFE} woHA=
Ao Jepyrt, oA $oiE SAEE 1% £, SRR 0.5% 89, olehE 20% 8, 24
1% §Ho2 dHg 8481 FYEE 2% 23} Fig 2-1(3)A B uviel o] SibdE
1% €-AofA o FE7t & AL & 5 AUk ol AN ML brown (8R4.5/4.7)°] ¢k,

Fig. 2-1. Effects of solvent on extraction of dyebath from chestnut shell and green tea
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9] B9l Fig. 2-1HNAA B vl Zo] $H5 F&3) S ES ol 8w ¢E St
& o7t glol7] el 45 G4 dolMe SR #E AU B S 57 10g
TR U o] HER dFFES 23)0hE 225k 1, 23F G9e o Abeskaldt
THTFAI AR o Ry dARrEE SR, LS 50%UTS U oo AA
4 Hoz AHES AN A G2 A
A AL E]

9 HEE - WYY HY, B4, outeln), GuURY weju] IEFASTA] 5 TE
o A dAE olgste] o] AN BEH FNxE U ATl 7 g Aol wdd
YO HAS FEoto] JUAH o] §aloih(h Wl o] B9 FFF 2 FAE A
2) AR E - JAAE ] ARSSE AlEEE A A A|(Table 1-1 Fa)olm Gl wf
2} HA|HEE o]ga}7| % syt
3) QAAE - AHe] pH(pHBTH A, AN PARBPUEROR 23) ddsHEEY
S AR & A, 28 TS AL, 38 &3 A9, GAAIZHIOERH 605714 107 7+ L
2 @A), AL =60 CTEi 100C7HA), M E@A L) FFEALT & 5%, ZAVE 3%, 2APE 2%)
& gEiste] £ AN47)E olgstel Hls | A% 3 MAAJX 777, Color

i ﬂ
4>
)

o o

AT )
Techno System Corporation, Japan)® ZF GMAAY o &9 My} MAE A6 A
Z742 Munsell FAHZIH| o5t o) 344 HV/CE 24D M2= Hunter 4 L, a, b&
F7sto] AES ArEsHic)

4) SNAFHE B - H9EY 28VHeEE AR H aAAREe] dis B aEe) A=

AFE(KS K 0430), 7P AFE(KS K 0650), & AH=EKS K 0715), 43 AZ=EKS K
0700), Eetola e AE(KS K 0644)5 7FstAh,

[ < Bl e Ty

1) TEFA 3] GRS 0] 83 2 E G4

7h GAINIZEO] AR E Ak Apel ml A G ¢ AT uhE AlF L
A GHAIZEE 1084 60E7HA] 108 A2 2HFte] @A

ule
=
ox
o
T
N,

AL TR Mgk AXE 2

Hoteich ABE F WASS A A, 24|, gule] Zmolo] the G AR 5T A
02 UehbA] M2k A ol AL 108004 ofv] 35 o)Ahe trehon] alA|Zte] TA 9]
| A%Ee GaAo] A mAlo] uls) ofzk %7 UEHE I thgo] Ab, mAlS) fojglont 2
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2ol ik &, WA A$ A AMATA ML 30 viwte 2 ehtA @ae] F 52|
%E AoF Yt ol WG ZEgdef gt Ashgo] W¥r] fiog Koz g4
Azt B2 B|gEY] MAE BH 439 AYE BF GHAZE 7t met A7 SR
1 Z7te ulnlEich, & Ao izt A@ 2ol G2 w2 A7hof ojfojAu] GAAZ
o] Aol G v A FFHE & 4 ANt HEEY ML {f¢os B of AYEL light
purple, &, 82 Bahd (3-8 924 Munsell Chartoll A 6P7/6)01% ZAIS} 4hd= o] B
ot £ {2 E& [o light red purple, & @& AR 02 LEyTH

Color
Difference
(4E)

10 20 30 40 50 60
Dyeing Time(min)

[@Silk mCotton MRamie @Hemp |

Fig. 2-2. Comparisons of color differences of experimental fabrics dyed with grape
juice sludge according to dyeing time.

W) GAL=r} APRY M3t o) njX) e G GMLEE 40TA 100T7HA| BEHA7]
WAl FARIZHS 308 608 T 2AA GAF A3k, AN EY] H¢ NLXE 40TAA 7 F
M7 27 BE MA7L 4000 73], GALET) o] Bt o ot WAl MArh 44astia
E3] QA7) 608l Aol FMAte] 308l Aol v AMIE Aol wE YAz
470 ¢ ZA Yebgth ARE 2o G440 FL AL A, EN=7t A AR
o] Mztol| mjA) L FEFS AXETY B AFO2 GHLT Asoz A3 Mt dastq. B
Aol ALT ML Z7lof wal FAMAZE 308 L 607 oA Maprt Fastgen AAE
o] AL th2 AP vjg $2 AXAS HYAT U e Aol o M2 g B2 BT
o2 % 299t & ZRAL 0183 JEY FHoME FHREE Fole o] ZEHH
i3t F B9 Qa4 2718 =REHA] Bt 23] WHshs £02 AHgsHs AR o)
3 GHewo] IE HFE M 4F AYE BF AM2Er} FUI5HHEA Ao vl o=
Uehdth Az Bl 49 dMer 4074 light purple(Hue:9.6P)2 M=oY GALE
7} EolRAA purple®] QIR pink2 HAE o =7t WotAct, o Ao ME 22
AFOoZ FML: 40THAE 4.4RP Jout FH LT 100TH e Bt o YAZOR Ho| &
AZ7k20(9.8RP) Y=T 4.5014 3.22 WolHdh ol Xk Mart &0 st g2 2%
oA HAEY fEeg e AiFoez dxAol A2 HAET ZAfAe] A
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e AHET ATE FREAE gotoy 22 A%E By

™h 499 pH7F AR EO) Mt M} ujX)= F3F 1 A=FA A2 FA Fo HrEHE 22
49 pHE 3.5 el o]§ 24k SABNMEES o] 839 A8 EH9] pHE 3.0%H 9.071
A THAZ 2Est AFZE GAS A}, BE AFERAA AN pHIF oA M3} AE
7} ZotAnt, &, AAEY 7% pH3, 4, 5904 & Xo] glo] Maprt 35014402 A Vet
pH6RE A7t obA] pHYoA & 149 Extgct, 4hil 9] A= B3} Zo] pHYt HoHA™
A AZ7E Zotglh, o] e FFL AF A A E et on BX9] FL pH 5ol4oA=
A9 GARA Yot & HriHE Z=R S 0843 FE FXMAo pH 24 glo] = AM&-3)
= 449 pH 242 FFsjcta 4ot

Zh) 49 Fx7t AYEL Mt Yajo] W)X P L E=FA ARFTE Fof HEHE 22
Hg Idj2 o] g3to] FMZE (AW} 7)o FRAE ols 2uf, 3ul, 44, 5HiE 22 34
A Fefoll A% A3t HAEY] YA dH9 Frrt AojALE M2t A Uehts 99
02 FAF F¢ MAL AZE 49, WA E 33, 2A] 44, AH) 512 Wi =qton 38 A
Aol M3 Feo] M AZE 37, A 34, A 4022 v|7F =4 vepdth diiEe
AAGANA 48 F4L 13 gHog YA g3 AIZHE £33 vhEgte 2N d3E ¥
oja A= FAE HIte A ALY v ZEHL o] 83t B FMAN T WHE AN 7tA] gt
o A4S dYos 2 AR 2, 34 3Aste] RE Ao| o v B} HHEG
Aof ojgt FE-2 £ AYA dF xR gotenz g% d7sE davt ootz A=, 4
Ao o ©E vFEL] M AZEL purple, BAIQ} A= H24E ¥ red purple® W
B en] Y] 527t oA Yr7t F718A et gagen Az @Al |
&9 A2 A9 YyehtA] oistet,

o) W EA] Aol 2% T=FN Gl A ¥} TEPH O Z FAF F AR E of Y
AT A2 e vigof whet o2 dyElon 1 g B 2-10 vERHSITE s
ofgt Ao} At Y o] whet Th2A] Yepitont 2Atgol Q3iAE md el vls] A AH
EA E Hprt Qe duls mheol A blue o] F718te] WjgA light purple (@
< $)o] light violet (F-& HHROZ LM= It g Jaxe K4 E0| F713to
greenish blueZ WAL Aol A& Lule fhF Hld Hojut YMo| 7}t
purplish blue2 W45 gl o v] 7} df o] o3t M2 v% RES T ofgHtn AZE Qi)
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Table 2-1, Samples of fabrics dyed with grape juice according to the various
mordant treatment

Mordant treatment
Experimental

fabric Y

non mordant| CH3COOH | Al mordant | Cu mordant | Fe mordant
Silk
Lab [ 5820-16 | 6022-15 | 55,13,-19 | o3 -1-10 | obll-lo
Cotton I
Lab 7397 | 72
Ramie | Dl I!I
Lab W% 56,613 | 48 48—6_J—m
Hemp | i
Lab | 4820-9 | 47.25-7 | 4510,-15 44.-2.-13

2) TUF-Y FAS o] 83 AE A4

7h G =7t AgEe] M3t Mato] X FE : A AlPE} B APES Astile dA
2 gu e met wgEe] Mgl ¥ Zolzt glgich. AAIREE 100TAA, 212 2 Al
E 90T HE Majgrol 23 F7hetgleh, 218y A2 %71 100T ¢l Zfols A HAxe 4
ko] 11~25 Ao Eite] FULEE £ E Y-S 3HA o= AlolAe dME2 AR
officty Azt FMLEe] IE HFEe] ML A B RAIY 3¢ GNZT woAIRA

& Eo] 7tuE|o] yellowollAl yellow red 2 &4, W ahullolAl= A9 st e

o @ gALeE wgEe] Aat Male] ojxE G JMLEES 70T 100T F 2L
2 31 g2 AS Rolgd, Al g, Cu ig, Fe g 5 42722 3l 5% A|WEE PA3}
7 AP e YA ZAsgct A AYGZo|A chgH o] ofs) M7t Frlsion HAFTFE
2L Al Cu, Fe tjge] £08 M2 3718 B9x, AQZERE 2, B, BAA9] A3 57t
7t |, Avflof B3] 2A e,
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Table 2-2. Color difference AE and Munsell' s HV/C of the experimental dyed
fabrics according to the dyeing temperature

Dyeing AE and HV/C
Temperature
(©) Silk Wool Cotton Ramie Hemp
6 20.5 16.6 11.2 20.2 6.0
0 1.7Y8,1/1.8 | 5.0Y8.3/2.7 |3.1Y8.4/1.9 | 2.6Y6.8/2.1 | 2.9Y7.0/2.7
0 20.6 16.4 11.0 19.5 7.2
¢ 2.1Y8.1/1.8 | 4.2Y8.1/2.7 | 3.1Y8.4/1.9| 2.9Y6.8/2.0 | 2.4Y6.8/2.5
20,0 16.7 10.4 20.0 7.8
W 0.5Y8.0/1.7 | 3.2Y8.0/2.6 |2.8Y8.4/1.8| 1.8Y6.4/1.9 | 1.3Y6.9/2.3
90 20,8 18.1 10.9 21.1 11.4
7.2YR7.8/1.8| 0.7Y7.6/2.9 [2.0Y8,1/1,7|9.3YR6.5/1.6| 2.6Y6.3/2.1
100 25.6 24.2 11.3 22.0 13.7
6.6YR7.2/1.9|6.6YR6.9/3.2| 0.3Y8.1/1.7 |6.7YR8.4/0.5| 2.6Y7.6/2.5

Table 2-3, Fabric swatches dyed with wisteria dyebath (Dyeing Temp. — 707)
and various mordant treatments

Experimental

Fabric

Mordant Treatment

Silk

Wool

Cotton

Ramie

Hemp

Al
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olF AME TUF ¥ Aol & HEGH ] qlojA uide] ogt g4 anprt of & FRES
& 4 Qo F QY= 2AAY HEX Y-S v EH o FS 84 g2 F-oll= 100T
A4 Hag AFE] M7t Hov HEE sk Folle T0TAA FAaE AIFEY 42}t o
Zlt}, o] ARE Kol FUR A& o] 83 A Aol oA ojd FEolE HPE doFd A2
E o QY&=E 70~80T A7t AT Aog JzHTh v gt fEES 42 WAFFHF
of wigl g2 A A o] FUR oA 353 JRE= A AR YS & Jon, o]
A AAE 3" ofigol Q3 N AL M(Table 2-3)2 AIFAE FFol Tet Zo)
Egey gAz Al wgol 3 dull yellow, Cu B gl &3} gold, Fe tigll &J3f oliveZ W
A= gk,

th AY9) pHS F=7F AB X Mt Maje] WA FF 1 AN pHY F=E 2HSA 7
NYHEZE GH(GHAIZE 208, 2% 80T, BH st HHES MAE SRS A}, A9 4t
Tof w2 BPE Mk d et gidlen 4o s dE HIEY AR 25T
NS T2 & dofl 83 5 YA M7t Frtd ot 2vf &3 HAT} 3 5T
HHZE Zpol7t Y= Ao E Yepytet,

3) el FHS o83 AEHH

7h) AAA| o] AlF o) Mat Matef u]x= d% : AXE, BHE, YUE F3F AAEA
3 1AZHRE 6AIZIEA] EMAZHE 238k pH 3.7, M= 95TE GAsta A, =8
NFE9] Mt Mg AT, AED YU E AFEAME GAAT] AoARNEA 93
3718 ERoU W AREAE NS FTAR Qo] SUHHA] T B3 AR S
7HeS £ o A% GgEolA AHAIZE 2A A Y S717E 1 ol F A vy, A48 &
Aol A A& EAWs g gof GAATE F7HA71E AR g9 FESM BEEY 52
B NAE F7MA7IE Aol B v Y AR AlrdEr.

W) 48257t AIFE M3t Mzto] njx)= G 1 GMLEE 55, 75, 85, 95CE 23
pH3.7, G4 A7t INZHe R ANQEE G A, A2ete] AP M3t HAE ST
o, A3 Y2 PR M7t ForAeE Ayt Fristgl o, We 73 85T o3t
NAE Sxof w2 Mz} Zo|7t BojA] gon 95TA el F7HE vERAT 1Ev A, U
Aol vj3] JAL AA3] Wolct. dHE Mo YTt HErE AN UEo] 55
Col A A YU Z9] AL Huert 0.19YH ™ 2%=7} wobd 45 24 Eo] Hajfth

th QN9 F=rt APEY Q3 YR vjX= FF  FE19 HYEEE 32,000ppm 22
33 o] 1/22 BXE AT 20, 42 53T 4 T F 4% Gl s FH(pH3.7, 95
T, 2N QAT Mt MRS A% A3 3F A GNE ZRN FYe=e St et
A7 F7HE AT AAAAES WHAATIA GouA EHE FEAA dHstd 18] YRR
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ol Fx AL AL 4= ik HHEQ M2 yellow red2 sTF 7o) wet Y= A3t
Q== F71HA

zh) 499 pH7t AIEEY Mt Mt v 4 . FHFE FEF Hey] 499 pHe
3.7} ol& pH2.0%H 10.071A] 2Asto] AJEE Gt A, A=x3l vdE2 4
¥ Mg Z4stgich. A pHell whet A8 Gzto] gepiied, AYAE F 4350l 949
o] Ao 7P W2 FEFE ol pHY} 40l A MA7L A3 AstE L AAHEL] B¢
Ao Ao upet d W3kt Qigict

uh) s GA) Helof gt st ey dHoz YT AFXE Sn, K, Cu, Al, Fe WHA
2 242t 3oi g A 2ste] Mg A (Table 2-4) Pt 2E A XA Foj g K} sfgof oJ3)
AR AI7E F7H0A B3] YUE NP wjdart SRt AujgolA A7t A=),
o71A ASE Ao ARNG ARGt whelu] Gt Aujy Aejo] vhEoR A3 3|4
AES g 5 UE Ao 2o

4) =2} AL o] &35 AEHY

7h A=t WPEY A Matof ujA]e G FaF AE o8t &4 APER, B,
H, 2] 4] JMLEE 70TolA 100T7HA] 10T ZHEHez zAste] GA% 3 wgEY
At Y-S Z3H 2 AI-E, 100T 9] 24& AYstie A7t 30vRte 2 A= g3t
o] ojz}e Ao Vet AL Aute] A ML 7 A Ve AL A A-ESEH
259 G2 atA] IA gsten, 229 FIFS /MY IA w2 AL B AYPER GARE
70TAA HA7L 159 ER oL 100ToAAE MAprt 328 vt da4do] IA A=A
AEZ oA A YE AYHA R Qo] A9ka 2o fhE FATF o= ARt
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Table 2—-4. Colors of experimental dyed fabrics with dyebath of chestnut shell
and various mordant treatments

Mordant Fabric swatch and HV/C
Treatments Nylon Codn
Sn . |
(Na2Sn0s3H:0) 8.3YRA.6/3.7 B2YR5.3/4.7
K
(K2COs) 8.1YR4.5/38 8.1YR5.2/45
Cu
(CHCOOXCUHEO [ g ovpy 1733 8.3YR5.3/4.4

RPELdFi]

9.6YR7.4/26

Al / | |
(AI(CHsCOOs) 9.0YR5.4/4.0 9.6YR5.3/4.8

Fe Il
(FeSQ4 TH20)

0.3Y4.4/2.0 8.7YR5.1/3.8 8.7YR5.4/0.6

g Ee] e ety og YREMH soft orange(8YR7/6)929, Wool, 100°Co| A2t
brownish gold(8YR5.5/6.5)2] 44-2 utebyiict,

L) QA i o] T HES] Aut MAjof u]A]= 7 1 52} HHE o] §dte] AR
30004 60714 10+ 7tH o8 24sto] Yt 1| Y& Auf MALE A9t BZE A
RN FYAIZE F7tol| o2 H2F F7= olu)siict whekd GAAIZE SR QI3 He
370z 71d8l7] o3& Ao R Bt

22 270904 gl 23 FaHF F7het MHstE K| fja] A, = AIEE s 24 4AA
PR M3 3 Cu Y Fe A2 & 3t 428 Z4(Table 2-5)31%ct. AAIFEN A= F+
uf ol ¥ld] Cu A} Fe Al Mapr}p F7hetgl ot 20| Y3k ¥z dotch B A|QE
o] 7% Cu wige2e Mal Z717} el ey Fe vl o] 93 42t F7HE & 4= USIc) HEE
o] A2 Fuf Ao 6YROA 9YR7HA] HEE Qi & A|FE|A 7} red Zofl 2HFLH Cu
ool o] Z4 toneo] HB|F I Fe BjP L2 o] purple ZO& o] FFc},

oh) d49| pH7l HEEY Maf Majo| v]A]E G FHe| pHE 3.04-¢ 9.07HA] 2A3}o
AREZE dMgon M3l MaLE 233819t BE pH R0 A A|FES o] 713 2
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I ool B BA A 4] £og yeisich A oA pH F7tel wel M2t Fadhe
Aol ol A AR A Bt 2 A x| FEFch W AIEES] 34 A pH ’d"”
A A27E 2R BAS] A9 pH F7tel whet oFzke] Ak 71 Bk HAES] A
371l wet red toneo] F713FAT
2h) 4o =7t HEE Mt Azt vjA|= P P FrE FEFE AURE &7

df, 3ul, 42 Z FE% A FOB g9 FEE th2A dlo] AFEE JAT F M3} 42
S S8t A AP EAA 4 =7t ‘—"-’}‘E‘Oﬂ ute} F2HF F7H7F debded, o] 22 F
717k 718 REB A Al BAO| A2F /b vju|gt AlEe Bt 4gc S eR &
o AA 29 BARS AL FE 1-2 FE7} 2AQ] G FEx 3-47F HEY A o2 Ho|y
A, Al 39 GAF F7HE $F o2 Wehe] Bt Alg g}, HgEY A2 ATt & A
XM= ol F ok “HohA ol T fRE Y AER LA AYE M= "y o]},

po
B3

_'_.

o

Table 2-5, Color difference AE and HV/C of the fabrics dyed with green tea in
various dyeing time and mordant treatment conditions (dyeing temp, 70TC)

Dyeing Fabric swatches and 4E, Hue
Time Non Mordant Cu Mordant Fe Mordant
(min) ilk Wool . Silk Wool Silk Wool
: i
286, 6.6YR|285, 8B3YR|39.0, 66YR 284, 84YR| 489, 6.4P |353, 83YR
v e L, . . e
!
°
29.8, 6.3YR(30.1, 82YR|40.1, 6.6YR|30.1, 86YR|49.6, 0.2RP |41.8, 79YR
50
30.3, 65YR|30.8, 82YR[40.1, 66YR|30.8, 82YR[492 23RP [37.1, 9.2YR]
60
31.7, 74YR|32.1, 84YR|40.7, 6.8YR|32.1, 84YR|50.2, 3.4RP|399, 9.0YR
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5) utelu] HHE o] 83 A EHA

7h QAL =7t AN-EY A3} Hatof vl= FF : AHEY AMXEE 60TA 100T7HA|
10C 7t o2 2Fsta] GA3 & A EQ] M3t MaF ZAsqh 5F AR T A2 R 2
AE B AFEYT thgo] A AFER o ol Mt 400 D3 AFHol e |4
2% F7tol gt Mzt 2715 ol H|3 AE2 oA A AR e AR g4l A=
Qi 237t 42 g2 71 & S Yolth gdEe 42 AWH o2 yellow red (&9
A soft orange)tl, A EN B2 EME 2xF7o @} yellowo| A red 22 0|53}
I (7.0YR—4.9YR(Gilk), 9.7YR—5.4YR(wool)) =2t A=of= Z ¥3t A%tk

b dAAIzo] AjF o] Mt Mt ux)E g Futefn) AL o] @t ZF AHEY g
A ZHE 1084 608712 108 HE 02 2Aste] A3t BFGES M7 Y45 33U
ot GAAZE0] Z7Hete] wah ATt 2 AP R M= ofzte] Ak F7HE Bttt AEReA A
T A RN E GHAIZE Z7tof whel Fapeo] bl ot Huka o2 GAEo] ATt AYE
o] M2 A AYPEH Hue ol 5YR W92 &3, 2 AFEA TYR W9 £%FES Ebl
oo HEZ QA AR M MAtgto] Axste] Mo o7t ¢t

th g99] pH7F A ES) M3} Ao v]XE G : Fupeln] HHO pHE 2.0% 9.07H4]
ZH3t] 4 AP EE dMstT Mt MRS 2430t AT 2 AJHEE pH3.09A4 7 E 4
ke HYT pH 2710l whet ok7te) 7448 Byt MEZ e A &oAe pH4, 5, 6914
A2 A7} A velgon E3] pHeolA o Maighe Hoch HAES 4L BE AR
A pH3.0004 71 H& MZ7}F 23T pHY, 5, 694 2%t A Do) $-ABHL pHT, 8, 9 oA
= AM(light orange)] A =7} 3},

2h) 9] Fxrt AFE Mt MAjof vl G £F A FEE 122 4T A, 1
2 2 A 2uf 3u), 4H)2 242 5E3 A 502 A =g dEste 5F AFXE Mt
T A3 HAE ZAPT A AFZ) YoiAE gAY 520 1/2, 1, 27 AE7H 3R
U g9 3, 49)- = 9Fzte] F7to) IR B AR E A AgRoA et e FFor g
o] % 27HAE AR FEP oY O 32 At Fvte] 13 MER A ARJAE |
&3 Aol o AR F o2 YRgho) Akt o] T2 o] WA= FUSA HE=A
27 98 A, 2 A A2 g3 94 T jge st MaE SR A EE F¥E E 7o
Qon o mgo] gt Mt F7HE atR] 23] Yotk HEE] 4 Fujedf ulF FHEL
2 red MZ7} AL brownish gold ZLZ o}F53h= AL ¥ £ Ah

6) FAZ o183 HEFH

7h @4N9] pHef e F44 - GY F2UHe 2T A TR dH@IA-FRFFE ¢
A, QAB-ZTF4Z 13 B W F 42 g 32, GAC-THRTE 23] o ¥ 4F
42 49 22)°f i8] pHE 3.0%H 9,074 THAZ Yo AXNHEE Gl Wd=9
Mot Mg 2R} 2E pH 2794 49 B, CO} A7t AAAC vish A et B
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99 B, CHA= pHY) et YA4o) 2tol& B pH3,0-5.0004 P4 0] H3tT E3] pH5.0
oA A7t 71 ek, G Bo} CZhols Aato] ¥ zbol gO QY CollA] o7 28 AR
oIt WAL He FHANA yellow?t 28 o]& Ao] |8 YA B, CoAL AR o
yellow= §1T Greent YellowAto[l 2.0GY-3,3GY7HA] UrebLEA] HuER 0 2 Apehs] =1L
UER

W) YA B2 A4 0 AYUEY B, Col thal Gzt mE AL o] AL B
7] A3 FulGAIet 2408 HEA GUAE 108, 208, 308, 40802 sl Qastn
HAZ] A} M35 245t G BO} Col oo} RAME tigdA BE QMAT =
7ol meh Qago] Ao o] of vs) 24T o] ML AR Tt g
be} cAfojoli= Aol B 4= Qiglth. AT WE GMELO] ML Ff B QoA TrfFA|o]
2GY-3GY7} 222 yellowol 7}7he- yellow greengl Aol vl 2AHE W GAlo= green
7 greendl 717H yellowish green (7.0GY-10GY)& Uehlo] AL tjdA] o] oj7
< ¢+ A%

™ 9] T W G4 : A 19 th3) dzre] £ 20cc] B2 2EE g kx
S 12313 olE /22 34T ACSE 1/2), 28 533 A(SE 2), 49 5323 A(SE 4)0) i3
AREE QN3 Mzt A31E 23sq AR S 270 wha} Ayt 27hE|e] dzlo] 2
7HEE & 5 o BE SE2AA g9 BY C9) Aol £ 2 ¢Igith d Be} ColA &
AL 208, =49 24X 7} 40 ol 2 ehypiag) olk T 12 408 JAT AR

2 Aotk & 4Ng LAY G o Ao AFHE e 4 gonE o A7 g
AL BhE GAshE AETH JEEAS W A ¥ 4 9 AoE HojAT YN ARz
AL 49 BolA 2GY-3GY, Y ColME tid)Z 5GYEH FACOA o B8 2 2 gt

7 BF IS ol 8% AEGY

7h GARA A7) - PR o83 JMelA FHY 283 2 W] HHA)7| Ro.
2 ettt B380] AT Welolde obtHE YR A9 SEF Wb QM) AL g
T U 94 olF, & 7hge) WuRgolx WY Wty 54 WA, = reddish brownT} pink
& 92 5 AT E¥ 4L WE 3 8%, olE AR A8 Tt gMe Aot BN A
T AL FE 5 Ao DTHOE =4S ol g3 AARM Y HUL vl2 A5t B o]
B3he Aol L 4AL BT FoI= /153 vl= L sk Ho] Tz H, AR Sym
dolut 7 & TE 94 B dUg ABAAE B3 T2 Mo] FAEL e B 2
uglout SubRel o2 dAA: 3 ukE GAshE 90} SR AR G AS 44
o) @A) Aol7t Uebidt, wteh WUR L o8 GMolN o] £2710] £a3HT A2ts]
o, GAUHE ©148 G4 9¥o] 5L AT ABe 8EF T SR A T AR At
85t3ich

W) SULET AR M3t o] nE G : AYES FMLES 60TA 100T7HA)
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10T H4e2 =t QAT T B8 M3 NS SAAT FAERLY F9- GHe
70C ol M= AY TUT M S HAL A, BA] A[FPE] 2ol 90T ol4e] M
=71 8% Ao Bt HAIHEO] F9rt 7Hg daAdo) Azt & ML=} EobA
T 2x57) OE 93 FUHE B 4 flch HEEY M AR SR pink ¥ I pale
pink WA]&pink, yellowish pink& Webgt,

™h AYAT0) AH 2O M} Yajof u)A| & FoF ¢ GAAITo| FrIstel what Azt b, BA]
NP EZONA e oY) G $7HE Bt HAREME GHAZE F7t) met Gaego| Fvt
ot Anka o2 gajgol A9t

2h) 49 pH7F A2 M3t Mpof v|x]E 43 @ AANFEE pH3.090A 718 & Mg
B pH F7tel whet of7he] A E Byt 4h), BA] A 2oAE pHEOIA Ao Majghg B
Ark. HHES M2 BE AP E A pH3, 004 7M1 - M 27} Z3IL pHY, 5, 6°14= ¥
Agol A8 pH7, 8, 9 X+ AM(light orange)?] =7} F3fizct.

h) QA =7 AR At Y2l vl FF L FF QA FEE 122 YA A, 1
2 & A, 2u, 3, ¥R 47 553 A 502 Y9 =& 23t 5F AFZE A%
3 A ag S P A AF R JolMe 9YY FE7F1/2, 1, 27 A= AE7E B4 He
U g 3, 404 = ke Ftoll AT AEE A AR E H&E HFoldout AAHL
2 Hapgho] A}, o] Z2 A WA FUsHA Uetstt

3. Z &9 gNAsx

HZEAE o] 83 AEGH SlojA FEY 483t HeS FAES] Y3 Ad2E 44
o] gzt FAzHoR JAZH T Mg b, |, UF, EgolaFY AHEE HFULeH 1
A1} F ABEZ Table 2-63 2-79) Yehyc},

T gdo] tiet AAYZ A Z(Table 2-6)°f 3loiA uld A=} Egto|a Y A
£ A g5o] 4-53 02 o314 bt @ AR zoA MEML 1-2g02 e Wgoy
oo HME 3-4F22 kA EAY} HAE oS Ao2 B AE AFzoAE o
2 4-5822 BAZF ot A Wyt of¢ Wtk 1t Ak digt EAle Sgtol2Ed A
grrt op3tnd 93 & of 7MY EA7E HE A2 9% A2 A AYZA 474
=7} 153 B}, debr ZENS o] 43t 2B HM ] ALSE YeiMe 4% AF=Y P
Wil HEEojoF & Rog Kozt

SR AR gt AZ=(Table 2-7)°l AJA HEEL G4 A= HA2 Y=,
7H okt BEL AujdoA e Agt A=Tel Ao 3 AR BAYE, 8T A 7
et FeMEcE 9% Ao AAEUT

Hren] GAE o) 83t AZET JUES G $ olE HYEY AF=E AIYT A% A
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o2 493 $o¥ AL vetlth & IL 511 g2 YIS YoNE e 7
H=7t 4-538 UERIT, 53] AAGN HBNA 71 okt n & & Qs 4% A=)
UANE WG o83 AN B E 4302 Yehgs, Ho) tiat A= ANHE 2
HYZE ARE ZRoA 47 oo 2 Yehygt, $39) & o) ANES) H9 whe)n g o] g5t
AURS ¢ WAZ A= zo] BEAZF Q= o2 B 4 U

SAQAE ol 8T A AYEQ AR AL A g A9, Bl © Ay 3 AS
EF AR 43 A= dehligdct. 53] A A=es) 4-5802 943ta) A4t b
T+ Y Ao Bolu, g gt A=) YoIME 3-43F, 4-550.2 oact. A% 2
HEs Pl BN 71wk tdo] s 2318 Astetgort vlmA L4t

dadon QNF A JNEY AL UG Ao} Agt A Es} Hokst 1 9 upy,
Estelae)d AfEE B4V gt AR Uehth B9 9 As)=E Mg o5 on
=S A8 yeiton) ¢ AL 9z golA Be ol Aokt Aoz vyt 3
S SR Qo2 QAT A AR AREE A AEE AYslnl A 4-5 SFoz
AR 4F AN EE 2-35F02 Yeiigr), waty 9% A=S Aostui g A
82t slol EAI7E gleelet A Het,

Table 2-6. Colorfastness of experimental dyed silk fabrics
(Dyeing Material : Grape Juice, Fabric : Silk, 50C, 20min)

Mordant treatment
Types None| Al | Cu | Fe Method
Change 1 1 1 1
Washing Stain(cotton)| 4-5 | 4-5 | 4-5 | 4-5 | KSK 0430
Stain(silk) | 4-5 | 4-5 | 4-5 | 4-5
Rubbing Dry 475 | 475 | 45 | 475 | psk 0650
Wet 4-5 | 4-5 | 4-5 | 4-5
Change 1-2 1-2 2 1
acidic | Stain(cotton) 3 4 4 3-4
Perspiration sg:fztk) 1:12 1:12 ; ‘11 KS K 0715
alkaline| Stain(cotton) 3 4 4 4
Stain(silk) 4 4 4 4
Light 1 1 1 1 KS K 0700
Change 4-5 4-5 4-5 4-5
a2 ¢ Stain(cotton)| 4-5 | 4-5 | 4-5 | 4-5 | KSK 0644
Stain(silk) | 4-5 | 4-5 | 4-5 | 4-5
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Table 2-7. Colorfastness of experimental dyed silk fabrics
(Dyeing Material : Wisteria, Fabric : Silk & Cotton, 50, 20min)

Silk Cotton
Types Al | Cu | Fe | Al | Cu | Fe
fade 4 4 1 2 4-5 2
Washing stain(s) 4-5 4-5 4-5 4-5 4-5 4-5
stain(c) 4-5 4 4-5 4-5 4 4-5
. dry 4~-5 4-5 4-5 4-5 4-5 4-5
Rubbing wet 45 | 45 | 45 | 2-3 | 4 4-5
_ﬁie 2 4 1-2 3-4 3-4 2-3
acidic | stain(s) 4-5 3 4 4-5 3-4 4-5
Perspiration stain(c) 4-5 3 4 4-5 34 4-5
fade 3 4 2 3 4 3
alkaline| stain(s) 4-5 3 4 4-5 3-4 4
stain(c) 4 3 4 4-5 3-4 4
Light 2 over4 2 2 overd 2
fade 4-5 4-5 4-5 4-5 4-5 4-5
delzgsi’ng stain(s) | 4-5 | 4-5 | 45 | 4-5 | 4-5 | 4-5
stain(c) 4~5 4-5 4-5 4-5 4-5 4-5

4. BHAE ] S4H3}L U

fe] A dMzA) GE ARl G A oM ZuFA SAE o] 43 HE
AUE Aot uEs A2 GA2Ert £& o, 28)n GHAIZIol A4E ARAo] FotAE A
02 YEETE o] B¢ £ £ 250 Z AR oA HRols 8 BAZF Ao AMR
B AR &40 LHAT. webA dAE SUFAT HURU R Fto] AFES JAFS
W BARE o4 7kx] E40) ofE ¥t ] At AAQM 7o) UG} ML
Hoh Ao s HEstaAt sgl

7k AE 9 g

DAEE G4 - APEE FUHREY 993 siFdddos 8 1:100, 949 pH4, M
2= 90T, GMAIZE 60822 HMPT M F ude 2AE o2 AF2oA 3087 viEsty
o}, o]FA FNF AFEE 9T odo| A T A& JNE wjo} 72 2 AL F HHE A3
e o] ul wiH-2 31| Qi a2 A ARSI

2) NERZO ANAT T B4 va - APEY QAT Qs BAL ujwsigt. BAS
3 TR FHRNEE Ird FA4) 2 £2EC YA D), QAZE(K SK 0520 LEH), A
E(K SK 0520 2=24), J97E(K SK 0530 HEIY), Z7/1EA=(K SK 0570 Za}x]o]
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H), 7= (K SK 0351 tholobzil vloj2g)¥) ulrZ=(K SK 0815 FHuba), =K
SK 0550 7 94} Haholct

. ds d 23

G4 F A2 FHFol "L QY $FEA oA BAPIZIA oF 3% £S5HUL
Ao E E BT (it A= QolAe BAPEFOE 2~Bkef L9 A7} 0
Ak, AEA= UM AAL A4 FFelA AFE Fart Y A BgeRe &
200gf, HAPEFO2= 1000gf =S FHa7t U A= GAT Wolo A 2ol
Qo] AdE g sh5og BASHL JEZEE UES At BA% Yo= FAH UF
ZEe e A3 FEd, 2 AfeA Yt i A= FEUL sE02
3. F71R T YolAE G T A-EAA ozt SR, AM F AIFES FFS W
7} Qg on 9 $EEYSE ALY of B9 2 E Wshe fle 202 Holv 3%
H=+ 10cc/cm/sec F= F7H5te] 2 o)g=|A] of= REoloh ot F7|RIHE SHA 44T
o] 7HAA st Mo A =i AEFE iz ghEo] Tl AejoiNel 44
29 F7|RHET} F7IR Ao s AL & 4 YA HEA= YoM lkg/em BES F
£71 3ol £3E Wt AR BoAy, ntrifr: ¥ Wit QT ke 94 ¥ 87
AEE A=A EAE A=+ ot HojAr,

olgolxiet Zo] AN ¥ AZES] EAUSE HEREH, ANHR £ ) GER=t AE
ZFE7F 7P dEiEe FEoln I doe 3A EAIE R FEL e AR ARES 28
ANYEY] g JAo webA, £ GA] webs A & BAUSE 9ekd Aos A4EHY
B2 TR GG o] Aol E ofEthe Mg A7 Y9 MHER AFEL §ol o183t
= d 5 A4T Y 9N T AES 4L LA & & YT wEkA EEAM TS 5
Aol Yo E 7Hed M= G AT Eol G4 I o] QlojA olF HAsh= Y
Qtoll A= ojof gty AZHETh 44 F A2 CMC A& sk ol g4 A Aoy
FHRPL R Q3 HAUTL £718 RY33 B RO 5 & Ao ARd dYAz
I QHLEE RERs 2R o & FA QoA FRF vl A 7] HE] dAFE
01 HEY &A= Fo)7] AM= 94 F=E F7MA dHste Aol ARHolH &
7 2R

5. 434 T4 AFE LS % AEY AA 4

QUUY] AT AAHE AB 43N BAS AYZS FUYo] A2 Azt wre
A EASY S84 F03 ARE S 9% P FESE,
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7y AE 23y

NIZE HAYE 3F(A, B, 02 AMglon 25 W100%9 AE2 F79 230 2F4 o
£ A& 7A3A ARG o5 3F AR E AAE ¢ A8 A g2 ARE FY =Y
ol dAsty A MRS A

S ZE AT AEY A& 7HRLA (Epichlorohydrin)d 2] &EE A 2l(KOH)
4 &3 5 37HA] A& skt ZtnAA e ddef 0.1, 0.2, 0.5%9] epichlorohydring
7¥ske] AR oA AAIE] 24417 HHFEFHA IN-NaOHE ol83te pHE 1052 W59l ¥H3
o] Bt AL pHE 6202 WHo] AFRE M3t e A= KOH5%, 10%, 15%,
20%, 25%} NaOH1%, 5%, 10%, 15%, 20% & A 85 308 A4 A3t ¢4 A=
ato] AMEBIYTE FEAEE 37HA] 202 o] A1 Eofl 4417 &Y AF 200cc] T
£ 1 &, A2E 9T 300ccol FF+ 108, A3 T 500cc FHs UE FIL YA
FA 7t F AA7E YU H2 F5o) ARE A20A 3087 Aty P22 F5E AA
g & Azsto] ALE-SAT

AZE FAL A3 AP RY AA2ZE BIS A, 0.05%, 0.1% F=2 @de§
Yo Z 308, 710TAA FA st EFY A4 LA st

AXY AYEE EZeFASHR] AT SAFA o2 At M} MaE SHPe dF
ARz NEAS =g S

u, Az ¢ 1%

AA Az dFt 7taA AEs G2 S 7oA R Ao g Uebth Table 2-8)
EXGGA S ol sl AMAHL 3 AFE veiEd|, 724 0.2%% 0.5%4HE B | A,
W A 2 AR A FFA FHE B P JAUSS & 5 AUtk 29 =gy gy
AL o] g3t FMAYNME 7hRA )= QT FMY FAE B+ YATh

AEA B g7 AXNYES 3 FHS, SAGY o2 JAT AT} 4] 527t ZoHAUA
o7te] G4 Z717t Hgou nnjdt A=At & KOH AAHE 8t wrgdes a4
o AHZANALE 55U @ AEE 20.6, 25% AAHY o} AEE 22101401, AQEBY
732 5% AXFYY ©l AEE=19.8, 25% AAHZYY 1 AEE 237019129, AFECY 42 5% A
HEd ) AEE 26.4, 25% AAYY 1 AE= 30.24c. ol KOH AATE st =xtgfe
2 AYEE QUARL = A T2 7ol T, NaOH HAE st YAz Gt 75
o} =x gl o Mgt Ao Aol 2 Aot T3y g AANT B¢ ¢EH F
=7t AR EA AE A29 Ao M3E 7HASt & dzeiAR A8 FATE FAYAL
A Eo| AFs| $2Eglct wekd HRBo] G4 TS 3l gFe AAE she AL v
Zslehal Boj 2] oFtT.

Z2A AYoME FEAE wE F7te] mEk dado] FAHE A
2-9°= EAGN-& 0]-831e] PN 79-0]aL, Table 2-10&= FF Y

£ & 4 AUET Table
& o] 8sto] FNT B¢



o[t} Dyebath 2% Dyebath 19] $E& S 5547 222 Ado] 55 2744 2 1)
3 &37} o ERab Uehdeh, AdEe] $3849) HuANAE JHHL B)(Table 3-19
22) ATl whet zol Lot YAl ko] Aes] Akt

AT P4 A% UL A AL, BA BE7} B8 o] GRF| Z7HI5~20%)
8h o2 Ushgt ol GMde] Bt A2E kR A u)5g49] BB 3
e 3 F2A0 2L SuHeld] o vlagYcle] SYEuA d2e| Blo] YR o
< golalA S Aot Hazt AsHol SYEr] YEoR Azed AYwo) glojas A
Agzol A wols BuARs} 1~oAEe] Ao PAS 74 et AL Fagt & 9l
Atk W2AR 755 YBALEIL A 943 RS weln dolo) g AT, oA 2
A Q] o] P4 A=t FLu o)k izt BdA o)) o, HABYELY A1 2
o] AFAHEs} Yo AY, ATF YRe] DAY} ofulAbr] MYS HEHS W ol
) Bold At 12 G4 T Aol Yof Sof FHa| uiaA & ¥, 2% YA BT A BB
8 ulelA) 3 5 ohA] 9L WSk Puo] o] e BAES TEn wheln AYe Se
o] gich. olo] ths) WL 8 BAE F ot okubxiz] A4Sl MY Aol gt whiolr] B
of &7} 91 Ak AZFEt 71ek AXo) Ws) A7ks} wo] WW wrbEckE sHATH
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Table 2—-8. Fabric swatches dyed with green tea according to the Epichlorohydrin
treatment conditions

Non Treatment |0.2% Treatment

Silk

Non
Mordant

Cu
Mordant

Fe
Mordant

Cotton

Non
Mordant

Cu
Mordant

Fe
Mordant

Hemp

Non
Mordant

Cu
Mordant

Ramie

05% Treatment

79




Table 2-9, Fabric swatches dyed with green tea according to the soybean treatment
conditions

Non

| Treatment 1 | Treatment 2 | Treatment 3
Treatment

Fabric

Fabric
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Table 2-10, Fabric swatches dyed with peanut—shell according to the soybean
treatment conditions

Treatment 1 | Treatment 2 | Treatment 3

Dye
Bath 1
Cotton

Fabric

Dye
Bath 2

Dye
Bath 1|

Dye |
Bath 2

Dye :
Bath 1

Cotton
Fabric
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Z+10g9 S5 109 v &2 Q&3 234 8314 |, 27 AYS o3 ARRETh &)
£ 1:30 o]Ao| HA sl A& HA = HAEY F-olTt 30&7t A-2oflA 25«1318}04 3
22 89 5L AAM ¥ Az Eob. GMA HEL vz B AL £ YA ES &
AYBIAl7|=d], AR B A LT 70T, A7 208, 2] pHE 48 3hiL AF2o0A 1<}¢
b A e 3 oA Az, A, 24 de] F9 AR 80T, GMAIT 3082 st 4
204 1087 A2 & £ Az o A3 A4S 4T 3¢ AAHE AT NS
HZolsh=d| ol ¥IE-FMTE AAE 10Y o4 FEE gt

o}, Jutelm g o] 43t A - Fulely] dAHARE FH,E o185t Fely 10gT
500me] Ml &2 HEE3ta o3uhE 225le] || 23} G A ARG Sul: 1 3 l*
o] HA 3t &S A AES & ALE Asine A E &t q44 &L v
2% B A & Uriz] B& AQUsA 7Y, AAEY 3¢ QL% 70T, Al 208, 4
99| pHE 42 313 2014 1087 jdA e & A A2, A, 24, A9 3% Q4=
80T, GMAIZE 30802 3la1 AF2oA 1087 digAE T LAARS I o AFHS 9T
< AXE AT GATHL =HZFolsh=d) olnf NHEHMTE AAE 109 ol FEF Tt

vt 319E o] 83t w 9 GHARE FHTE ol43td U W Fojd oS g3
£E o]R3te] gHE F&3=1|, 3 100gF LG FrUA SHLEl 209 HEE
FA1E) 4% ”‘ﬁb_ oBNEE. Z2235)0] 1 2} GNYE F) ARSTIT ful= 1:30 oA
o] HA st FAE AAYE SIHIYE stk YA FHEL nAIe B A F UHA] =

& FAGsA 7=, AZEY A9 GHMLE 70T, A7 208, A9 pHe 42 33 A4
1087 AT 3 4] Azsto]) A 2A] W] Z$ FHL2E 90T, GMAIT 30822 &

I ALo|A 1087 g e & Azt o g AL g9 A9 AXNE AT d4T
AL =HEolsh=d] olnf YHEHATE AAE 10Y oA FEF $

AL, AR AL o] 83 G4 - WURQLS OI%UP A A71= 99, 1099 3h= Aol ‘;M
4-9] reddish brown 4-& 4& & ot YUHRUL o] 8% AARE FHTE o183 aib}
79 100g7 57 209 H|&R F2FEstaL 251':&% Z23}0 1, 23 JNBE T3l A8k
g, & 8AI7ZE oAt A3t 3 AMgSIE £l 1:30 olo] HA st HEQ HA= AE
& 8 ALE Astnt SUAYE 3} GA4A JEL |23 Bl HA F UynA] £ =
AU 7]=t), AZEY AL GHURE 70T, A7 208, FA9] pHE 42 3k 2004 102
Zhal A e 3 A Azst, A 2X] WO A9 GHLE 90T, FAAIZE 30E 2 StaL 4
2ol 1087 iGN F SRR § WE A4S 4 A4S AAHE AT IR
HZo|3l=t o HtEFM7E XS 10Y ol F=F Frt

or
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4. NEQA U GNBY G, 234, YA 5
714 AT

1 2494 A8 7154 2]

7} AlEH A0 B 9 754

HHAES A7l st TAlo] ot EA 2T A& oA veiue 71 & 3= o
FA0] 7R SR AME AR, ML FHE B TAC A8 Mad
AALEE FHCE 3h= 754 249 E4HHE HA WE7tL Avke Aol 484 Ma
e Bo BA @3, F2 AEAQ chloroplastd] EAsH= 2|&4% A B K1 F=2
vacuoled] EAgte 84U ALE s 4 . AR &3 AEY H22e
chlorophyll, carotenoids?t ¢7]o} £3H, FTA o) &= 4EA MAE+= anthocyanin,
flavonoidssol ¢§7]0] HFEHt = tannind BE TA E3 colloid AEHZ SRSt A
AstElo] 24 B T4 9 B84 EAR Wit 3 HAFEE WY Ao =& ¥t ol
= QA4 Y4 A, e, EF0ES o9 7HX wj@Alol &jate] wAEtaL, 1 Mo| theFstA ¥
3= oY a2 FEEEY, A4 Fo EASK: AEMAE 1 S8R9 FAMI o3t

53 thaat o] 372 2A s 5 Qo

1) Tetrapyrrol +%4 : chlorophyll
2) Isoprenoid §-=4) : carotenoids
3) Benzopyran -4 : anthocyanin, flavonoids

AQA o oA AES E, A, 7], #el, Guf Foll FMolY T Foj3ls Mal i
< anthocyanin®. 2 21X 4 AL A5}, carotenoids®] A} flavonoidsol] SgEch.
W2 flavonoidst WA 2] o2 AAA ) A o] 59| 7|ELxE C62RRME 2718 €33}
FER ZU Aot} flavonoidsA M4E anthoxanthins, anthocyanins, tannins 5& £
3L Qlh, A8 £A3H= anthoxanthin A Y4 & 3-13} &},

84



Table 31 A B A% 9] anthoxanthinA &

% ¥ A ol @ EQe X
Flavones 4 Apigenin {44
Tritin, Apiin op 2} A 2, soted)
Flavanol A Quercetin Paug -k
Rutin Eole
Flavanone A Hesperidin LRI
Naringin ki
Flavanonol A Dihydroxyquercetin -
Isoflavone A Daidzein, Genistein 2 R

AnthoxanthinA] H4E YWHHOR Ao dsjre st FLedis EQFsIL &
hesperidin& pH 11~12014 1 aglycone?] i8] 7Z7} /|G = o] #F= = chalconeo] HH, o]
chalcone 34 & A2 ZME Hrh ¥ 58 400 FNOR Wil Ao] o wiolrh
Flavonoid: #4% 553 42 710 B4AE 4T & quercetin®] Al G2 34,
chrom g2 AZ4 ferrous ¥ S54E Wi} o] B3hA|9) 2 & ZA o2 Wt

Anthocyanin Al M4t 4EA o] A BN A4 T YN £84 YAER R4
(eERZ Bl 2HdAoE 49 Fof 93M= anthocyanin Al 47 2A81H, §71A] 9] 4
EAFNAE 4] $2] anthocyanin 7 24471 A2 F el Anthocyanin A M= B% 6l A
Z &l o] WigAE AL gFE, Ah Fof 2t 7hpEafE ] aglyconed! anthocyanin
I 3F Fe2 2"t Anthocyanidin® AgEHS e FFE+= glucose, galactose,
rhamnose 18| 2 j2% pentose50lth, anthocyanidin® 258 P =& phenold f2X=
o3 272 phenyl 7] 39 ~OH7|7} Z718tH o] AoJX| 1L, methoxyl 717} F7F3HH B3t
o] AR Z7tsk= Aol Yt Anthocyanin & 2% 24 0|53 o 7kA 479 B3
AE FAsh=Y T4 AR gtk AE Id2 {AAE £ Utk AE Fol EAsk:
anthocyanin ] M4%x ¥ 3-29} #t},
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Table 3-2 2 E4% 9 anthocyanin# 44

Anthocyanidin Anthocyanin Bgol e #
Pel din 424 Fragarin (3 4) S, A
” Cyanin, Shisonin (A4) | A4
Cyanidin 43X Kerscyanin (33 4) WA, BT g
. . Nasain (JA4) A, A%
v *34| Hyaci (3 7
Malvinidi Onein (A 24A4) rehd
ke Negretin (3 4) A 43

B2 250 27, AN, Ba] Fo Y ghEo) 9lov, £3] 9 o2 A& FAE 4
3F THE0l At 8Y I AA = L o) flou, 19 A3 FHEL FS M, B B
F4E Jep 2 A8 gajo] di{ 2 ZAo] 2 o|fi= vl whdo] 93t Fert g, ©d2
ol AAF F2E 7N Y= Ao] ohn, ot polyphenold IREE ojd ERF Q] 43
£ 713 BAE FA%} FL 9ujoA ehd-& digallic acid, gallotannin acidE B30 BF
A2A o) EAS: Bd2 thad 2ol 37HAR vt

1) Cathechin® 1 $ =4
2) Leucoanthocynin H
3) Chlorogenic acid®} Z-2 hydroxyAt

Cathechin leucoanthocyaning ZEU 7H59] BH3} A E(woody plant)o] @o] £43t
u], 283} X E(herbaceous plant)oll= ERJ3HA th, BUe o 71x] F4oleat By
2 Z YA, 19 AL SN(A|1-0]R), 2N ZRHN AN (R2H o) It

QoA B A3} vzt 2 AdAo] ZAE BE g A8 283 A& Fole 2 5/ Y
A3t EAE 7HA AEol gon], AR JAT 5 Aol BAFol Ak, £ FFAT
oFe| 282 714 FHo| Yol &8 UoA 7[qE 5= Y& Ao E Yz, uetA o]E A EAUS
ol43l7] g%t AYgoz 1AL B AT anthoxanthin, anthocyanin, tanning<
I3 ABA A FET o1E Nl FEY S AU YEAE NGRS T30 FA3t,
71643 Ad Addu 2 A9 7['54L screening 34

1}, 484 nlgge) B42A
e Y WEEE Folu} 0BE F401T, YRR ] 0o Hakg YRS o
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e ST Yo, RS B FAHE HRE QXA EYRE Yol naEY £
Be AT,

D v 5 A (FAERD)

Hro Be)7ls 2 AR Fol WAL Aol 9 Aol Yrd FLL F2 19
A Aol 23 U v A1 wRo] Az e wet x&A AT AAE AR
o2 Heldo, AN&H AALEE T2 HRofA JE U FA|o] /gt iRujos 35 £
g & AT 41589 (deep epidermal layen)d= 10~20%3 =7t E4T. IHSA Tht2
LAAA ARF o2 s ER5H HFoA F& 9 FAL 3A] RHER A3 7)7HE<t
(9F 24AZbeIEhRE B oA A2 4= k. 0|22 A #9] FUE T T FAR HEE 7
71% stA|gh w4l ob o] Ygle] H7lx= st Ao FAele] A3t GFoR T4
st O A2 Fg, A8E 4ovle A= Yok

3 3-30] A oNA & WA 23 1 A4S AsT

Table 3-3 ¥ 4AFY T/ 573

z 4 %3

1) stpylococcus epidermidis
ARQEE | 2) micrococcus
3) propionibacterium acnes

ul B¥Y £ o9 W8A
50% ol AHENAM A&, AL MY
%t 44, d=F, T AAF BA

4} smphylococcus aureus

5) gram-negative cocci

AARAAE | 6) candida albicans

7) trichophyton mentagrogrophytes

a4, €3, sty daga oEsy HRdMEe I
W, 243 ¥

AR, FAeA FIAA)

Y{Z, 483 Yo

2) A3} Fg0]2 4

uBEL Gy, S, 2E(FFAL)Y 32do] ARl WS FATT, Aoz wy
AAF 9 37 192 EE dosle 2 oyt o] Ao fajMEot A 48 T
A3} B2} 23 ZEE HE 8 4 Uk 71E WollAl 35 ARESIAY, 3587 Mgk ol
W2 B, Wto] HiE 52 ofg] 71X £R79) we) dlo] Hv, 3dY] F7, AR T vAE
< $7 4 Al 2gHo] Z33 A £ o] 24 UEAT|of SR, £5] A=Fol%t
Al £ thajato] SoA Az Z2lo] @RI ojF Fol Hol & Aol Az ARFo] #E
o AF S ALE 12 31 ABolE 10042 5310 of st ujelo] 28t oFEe] A+ &
= 238949 93 A W1, 53] FEO2 3= BYsh AHolEE dioste] A%S W
AT B ¥t AolA BF 7HT 52, B3 Alof] ol Al ulmsto] AsHA Ao

E 3-40) ALY T FoA Bole AlH S FARAES YRR
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N ZdAbe guta e g &3t o] 271A] uhol 2§ o]FoiAc},
7D JRAFS HF : HE HYY (phosphate buffer pH 6.86) 83t} Al AL
W) $2AFY A - 29 L& 25m19] B4t A A st Al AL

Table 3-4 #8zddz & }83Te AFFRIR

7t 3 %2 s Lk 2 EY
Stopylococeus epidermidis e P s e
Enterococcus +
Micrococcus + +
Bacillus subtilis ++ ros e TS
Diphtheroid bacillus ++ ver oy et
Escherichia coli {+) + + +
Entercbacteriaceae aeromonas (+) + +
Proteus vulgaris + + +
Stuphylococcus aureus + +
Pseudomomas aeruginosa + +
Condida albicans + s

o A8 32 9 YA AY

B3 1 4L S SR8 BAY IS4 A0S U A3t HAFAZ ARgR,

R AEAE 239 220A 71Et A5 22 3 AE GAEY n]BEY] wdE T
A L F4 A 9o WA= E clear zoned AP FFE FFAL Bt

VRS Bt

AL ol-83t7] A% HEMNLFY P24 ELE YA 9131 2094F9] A28 4
3to} A3 AEE RRAHIL F5T R AR U AT Ao YT Ao
23] Basto] A Ag o AN FUE 2 FFE AYshie 2 1)
7ol ¥R 2 A ANk WA A Ee go] Hie AAFAM dFAE e AES
screening3hz 210} F3o|BR UutHel oz MAEAS 2310 B AR &
GRS 2ol 9ol Fole PHE Agstger], 2o fad d4E dE 32 44, 5
A, SAEYoR ol GASARE FFAEY AFE At 220 £525 Fof) 3A v
22 FA 43 JE9] gHRNE n3on] YA OE 2AEL AR, HaFE
= 43 A8E A=Y FFE E 3-50 UERsich
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Table 3-5 H4AF&E A8 A&

NEdg RahS Alady G HE Algd | %A% Nad o2l B%

BEot | og, 4g% | MEFHF | 927, candidagel | TH | wus, gz | G| 4248, #e

FEUE | w5 | SEHUR | o, 49 fstu | olx, Wot A% | o9, a¥
At | gsaey | RAGE | A9, 4 F714 | i, 29 qg | A¥, F
¥ uyxgRy | AR2 | Ay, A3 g8 | A ol am | 2F o=
ZAel | Axg ez | A, A & A4, et ojgy | A AW
HAxdA | A¥.old A L2 zxy | o= 2Y

# 3-5004 B Aa) npd7A 2 AP AR R AU 200159 ARES AAYRT
SAEAL o8ty glon, ohgo Agos AEqo] Agt4o] £ AL ¢ 4 Uk,

2) g4 A¥

AEol FHZEof o3t A %—ﬁ
*éﬁkﬁq ﬁﬁ"é A9l MI T 12

g€ 7]

e

A% e & L SE 2 #e

Fig, 3-1, GMAEof o3t FFA (silk, A : CuSO4 - TH20)
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VU EO| AL ool olste] AAsIt,
T A4 (%) = (A-B)/A x 100
A | Control
B: A& ¥7 o # 5
Al g2 digt AL AR & wof whe} 217 Afo)7} glglen, 1 Ante ® 3-63} 2},

Table 3-6 Al&9] F#&&x9} 4
AR (943 |9EY (BELE | AR |FAAE (934 (4R | AR (d4AE (974 |REeE

AH ot r 5T | gex| e B5C | XE | +++ (+) | 8T
Lo e tit . ho 3 +t +e e Huie] | 4+ (+) -
k) s e . +7| A 4 . kS ] (+) .
A% 44 444 - g3 4 =3} + (+) -
of i} 44 4+ v #4 + 25 +4 -
g | . “ | zq ' ag | e | - | -

e Gl B, v RE (), - U U E g

+ + o+ 0+

il

ATolA He Az vtz 2, 42 gaS s A AR 3 g4 AR, e, 4
&, )z}, FutoflA of- FHolitm A A L4t FHE, Aol Hold £&, e,
%, &5, i@ 249 27t @A vebd AL dAFEA 52 SE0A d8E FE319
P 0 ¥ & AR Y79, ojef gt Zake 19 3-20) vehhdch FF4e
H82T 550MA 6087t &Y A7 Z-(Fold), Fret AMEEA F33 clear zone
& B, TS B v 85T olA AME 3 253 digte] HeFu Dol el A
o] Kolz] gkoket.

4

H1

i

A% 4% %
Fig. 3-2, 94 % A% &9 g4

AL AHBEE ARF APRE FGOR Molxk SFFARTH o[5S o] §3te] YA
& duge) dash 2287 U 7le /5ol LFHch ABATo] oJshel HAYA] o] 8
Hi A2UAl F BERI Y, 4 AT 5L ¥, 239 Lt $40 A0 Uehtd &

=

22 trichophyton mentagrophytes, Staphylococcus aureus, Escherichia coliofl © 3}
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FYo] FHOUER o|F o] 8% dM4ZEY Aol 7|HE L 3t HFS A EEokA
o] Holuthi Q1= QAR EntE Ho|AE 5-.9] A]Fof Hrlste] HEAR o] &
I Y, ofF o83 FAT AEANAE stAo] ARE T £ AL A& Fo HEA B
T4 ol 3 Eucalytus 7189 F4+9] 1,8-epoxy-p—menthane(cineole)©] To| 375
o] Qlof ol & o] &3] AT A& g, 237t o dtch A7 3, 230 HHAME F
< 98 a7 REG =, 23] (293 9] 20009 AFAAE 4F FE902 WYE Y
AFES N3ty 42z 24, 2§, F2 qigAE ¢ JEY 32, 234 AES A 74
gz e]e] HAMTANLE FHAE0] 72.8%, T4 WA AGHEAA = 99.9%9 £ &
AL Egou 1 9 Hofjde A ¥ AGNE FEuE W 2 AR, Avjge] HEH
ZoME FAAE BT 4 AT el AENEAA 10.2%] ¢ B #HLEE e
Wk, =3 A3 oMk ujd U FHEFFo wet 2380 ThEA UEhtA AR EY B¢
g xo] 23go] uf$ F ¥ AR E9] H o Mg LoA 7H &2 £HES U
ot 28y Ag45Ae% 9, 20009 Aol HFE o] 88te HAES GHst o 71
A2 sto] FHS AES A Fujd A BAANE £ FH4AES UehaL 233 E
ol o3 FHAEe] AdtEE TS Bo vhol dyohs thE AXE BaFch wabd It
Ao} Ato] gt AL YA L 2L Hpio g0l Aol Washt 9o A 989 F&2
7t E57] g8l olof didt A& &3] st i3 AR89 HL= 55TA 4RE &
slo] AF AT 22 yheg HIdor AR Hlth AY Fof ok E3F 17 3-194
Bol= Ml A FEd FFAHE Bole A2 g4 T WigAZ AME CuSOs - TH209
Sl ZAof 2J3t clear zoned] Ao 2 BtE Dy Al wgolu, Fe tlEolA+= clear zones
HA5H2] YottHdata not shown), Wk Aol TS A 943 mddAA & o

S AEEHA g Ao] uiAd Ao AN, S 7ML ARl e AEANTY &
Ao diME dig A HER g T FABE o] AY Fofdt Aoz Bl

2. 7154 949 84§ W7
7, gAY @7

Superoxide Dismutase (SOD)& #3j4t49] EAol tist S|SB R ¢4 Ut SODE A
AW A superoxide radical (02 . -)& AAE ABIAAZE AF FASAZ 4 ] 2
gtElol Y& HolF40129 £7o wet Cu/Zn-SOD, Fe-SOD, Mn—-SOD% Al7HA]¢l th&
metalloform© & £t Y}, 21U SODE Fofl wf$ ofste] 70T o)4e] L=oflAl A
B2A43}3lu], 449l pHol M= B3 QP8I pH 10 ojAte] dtE] ol of¢- EtA sttt
I A Qloh webd o) GAES BeE 4 v d7vh WS, I FolA Niceot
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Walker 52 gl (M SOD FARIEEE S AFF T Ful-27 8 E213ko o] SOD 2
34 phenolf B2 Hustgrt. d¥hAo 2 phenol#d 222 IL5AEY AR B
ol 553 AR 49 Af fgE Ae 548 FHYYE e IS A= =
Ao|H, Phenolfi= 4EA A Toly tdf, #ihe ujEsto] GLRo|=9k F3lA 4
FHol At WA B AFoM s nEE AES o83 AAGNHES FA S BT
371 9% Agez AE AAE AHESt SOD-HAEAS S34%a, Ad9MdE=RH
SOD-#ARAS Hol= ES &30 1 24 E FE viasii.

DAR 9Py

7h A Jugd, w4, WU, SUE, 345 57k dAE A3 st ARgSHAR, =
AU AEARNA FUH o, ReFibe ZEF AR AR EE A FLoL A8

1) SOD A1 &34 NE9 24 : 4Rl 5EA=38te 20T 2dsty Pao] wz}
E, 25% &S A3t 60, 70, 80, 90TOA Zz 308€7t ¥ ¥ &0t oH, GNFE
2 25% NHLZ Z47Ho] 2 ofA 308 e ¥ &3}9] A RE AR

th SOD-#AREA &3 : SOD—FAFEAS Marklund5(76)9] ol whet o233t Zo] 3%
39t Al 20mlof 55mM Tris—cacodylic acid buffer (TCB, pH 8.20) 20 mlE 7}3t &
3ESEAS A7) 4TAA ¥4Ee] (12,000 rpm, 30 min) 3ttt Y4ED] & 4549 pH
£8.28 2A3}3 TCBR 50 mlE A-&3519 SOD FAIEAY 244 AR o2 AR AR
24 0.95 mlE 3| 24 mM pyrogallol (10 mM HCl £33} 50 wE 713+ & 420 nmof|A 7] 5
7t F3= 37182 £73%19 21 SOD-HAREAS TCB 0.95 mlE #3to Y% ez
Z4% FF= 37HES TR 319 ol Ao wet A4kstoict.

SOD-like activity (%) = (A-B)/A X 100

o714 A AIRY g4 TCBE 3% F3= $7180l9, BE A& A7 $3% 57H
oic}t. =¥ GHZEof & SOD FAREA S 2L Az A, ARAES ¥t vl sty
st 24 AFg3H9IT

2) A3 4 »@

7h 999} SOD-HAHH

AY2 47 60, 70, 80, 90TONA &3] SOD-FAMRES EH3ith 60T 25%
alcohol2 F&% A}, SOD-FrARE/3o] thet A= Table 3-7 3 2t
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Table 3-7. Changes of SOD-like activities of alcohol extracts from
natural dyeing stuffs at 60T

Materials SOD-like activity (%)

2min Smin 10min
Cherry tree 79.6 67.7 66.4
Grape-skin 119.5 106.5 100.5
Green tea 95.6 90.0 99.8
Onion—skin 90.9 87.0 79.2
Wisteria 91.1 90.5 90.7
Arrowroot 61.7 68.2 58.4
Chestnut—rind 80.0 82.2 84.2

SOD-like activity (%) = (A-B)/A %100, which A and B are the
autoxidation rate of pyrogallol in the absence and present of extracts, respectively,

A 739 FAE A4 Be A3 oA 2 Az 73%}011 o2t SOD-F-AREdol &
XPi #23tEd), 4] SOD-FARAL 95.6% 28l 7P w2 SOD-FARMAE Wetd
2 Z=UE 119.5%% . YA o= SODEAYL Hell st 70T ol 2o 11 ¢t
78’5101 ook Bzt 3 F/E o|F2 Yok, T2 Table 3-79] ARZ vlRol & o X
=ou o] A, WURel o F¢E A3t SOD-FAR ol & 37} §1o] Table 3-8°]
A B 33} 2ol 70T elA SOD-FAHEA S &3t 1 H3E AR,

Table 3-8, Changes of SOD-like activities of alcohol extracts from
natural dyeing stuffs at 70T

SOD-like activity (%)

Materials 2min Smin 10min
Cherry tree 111.5 100.9 103.9
Grape—skin 153.0 142.1 125.8
Green tea 110.3 106.3 105.7
Onion—skin 98.7 947 95.4
Wisteria 112.5 109.3 108.5
Arrowroot 80.6 62.7 56.0
Chestnut-rind 82.5 80.0 81.6

FYo| &xE 70TE £ £231%92 W Table 3-89 Ao} Zo] tiRE9 Alioﬂki SOD-
SAHEA O] BHdo] EA Uebtou uaA &2 A Hart g, Y A4 L3
B ZAsks A By gREe 4L Hkgewr 10T ASdl wat 1 #4ol —rHHE
Z718td7} 1/22 A4 AL Bolut of Fool: ote] F7H5AE Belx glol SOD—
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AFEAE 80TOA $:2, 1 Hs}E BB

Table 3-9. Changes of SOD-like activities of alcohol extracts
from natural dyeing stuffs at 80T

SOD-like activity (%)

Materials 2min 5min 10min
Cherry tree 96.9 92.4 87.0
Grape—skin 123.0 107.0 109.2
Green tea 75.1 91.8 01.8
Onion—skin 97.1 82.3 89.5
Wisteria 91.8 101.1 103.6
Arrowroot 92.4 85.5 74.4
Chestnut-rind 83.7 85.7 86.9

80TY] F2olAE ko) Atk W2 gR R Alﬁow SOD-$-A1EA 0] R T §le
U 3880 A9k 259 9FL 34 i g AL & 4 glon, 39 F9E Eolg
A LE7} B43A SOD-FARA0] A5k 2L ¢ &M Table 3-9¢] o)A} X%
o] el AlRdA LE7} A5elE BT SOD-FARAY] 2 F3L wx] o} 90T
2 WhgAA 1 398 Bgh,

Table 3-10. Changes of SOD-like activities of alcohol extracts
from natural dyeing stuffs at 90T

SOD-like activity (%)

Materials 2min 5min 10min
Cherry tree 94.4 96.6 90.2
Grape—skin 125.7 130.0 1221
Green tea 83.7 90.2 82.4
Onion-skin 83.6 66.2 83.6
Wisteria 1011 106.8 94,3
Arrowroot 75.0 76.2 71.2
Chestnut—rind 91.4 91.3 92.2

A9 oA B AT ob7IAR SOD-FAHE A Y 4L ARE 90TE 7183l &%
o= 2 HBtE 2oz Ysith wald SOD-FAHEA Y B4l 250 Q3R WA o= A
o] 2&8uje} TA} Sl Ao) obd k= AZbo] 25% alcohol 2 Al B3} TCBEYo)
ImM$] EDTAE 71 SIS o] 83le] A ARA 713 AL B9 202 wets 80T
4 SOD-FAHEEE &3l 2 WslE Aasig,
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Table 3—11. Changes of SOD-like activities of water extracts from natural

dyeing stuffs at 80C
Materials ' SOD-like a.c’civity (%) .

2min Smin 10min
Cherry tree 109.1 1071 102.1
Grape—skin 112.6 109.8 109.2
Green tea 97.5 87.5 90.7
Onion-skin 79.3 76.9 92.7
Wisteria 117.5 115.0 117.9
Arrowroot 73.8 76.4 68.8
Chestnut—rind 73.8 68.5 58.3

At Aot nhA7IA 2 A2 B 228 25% alcoholdE 1t H] W3] SOD-HAHEA S B4
o] 2 Wsts wolx ggtorh WURe SURgME 1 B49] F7F HAFHAL, W HA)A
L 033 ashe A Byt A2 9l 2T} 2o} SODE AolFEol29] FHof wet
Cu/Zn-SOD, Fe-SOD, Mn—-SOD% Al7tA9] & metalloforme2 EASIIL JOEE 1
mM®] EDTAS 0.2 H2j5to] 1 §A)9] ¥ishe gotrgitt,

Table 3-12. Changes of SOD-like activities of alcohol extracts
from natural dyeing stuffs at 60C with ImM EDTA

SOD-like activity (%)

Materlals 2min Smin 10min
Cherry tree 78.2 79.5 79.3
Grape—skin 108.0 104.0 99.6
Green tea 99.5 101.4 99.6
Onion—skin 103.1 99.5 100.0
Wisteria 102.5 98.4 97.6
Arrowroot 75.9 814 84,9
Chestnut-rind 60.2 58.5 59.2

Table 3-129) Ao B AXY 1mM EDTAY H2x= SOD-FAREZHY] &4 93-S
n)X)z) £3ct, 2] G RH R 1A o]FoixnR YA SOD-FAREEE Uet
Y= 249 AL )& F88 29102 BAFSYTE Tabled] A4 o] thRie] ¢
7] 80, 90TE Z7FtHA LE¥ste] WE SOD fARZA 0] Z7Het Ao digh F&dt 71|
Y3t A7E o Agsiojol & Aot SOD FARHAE 714 Bo| A EX o] 220 Agd A
2 287} 7HdA] BalEo] $42 Bl Ho] obdrt A,
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. 44289 SOD-fAHHA

ANZ B ZABHE SOD-FALAE Lokiis] 18] GAZRE MrE &K R vzt
7P PHoR NE2RE LR SOD-HAHRAS £330 1 BHS Yobusith GUHE

& Asto] 157 Fo 6709 HBH AL A2 Agalo], 60T 80TOIA ZHzt 2&dtel 1
st 4w ugie,

Table 3-13. Changes of SOD-like activities of alcohol extracts from
natural dyeing fabrics during 6 month storage at 60T

SOD-like activity (%)

Materials 2min Smin 10min
Cherry tree 8.1 3.8 4.2
Grape—skin 11.2 114 9.5
Green tea 59.5 54.5 47.5
Onion-skin 32.3 15.3 7.3
Wisteria 5.0 -3.5 12.5
Arrowroot 23.9 7.1 11.7
Chestnut-rind 29.2 27.3 25.0

A F 67H U HAd HE2NE 60TNA &% SOD-FARR/AL Table 3-139 Ao}
Zo] A9 F70) vt 2 ASE Byt 739 A2 F, AN A9 50%2] SOD-HAR
A& B9lon FupgAn i A 23 F 44 EA o 25%2] SOD-AF JE8E B
AL, GE AEES vjuld A=) AEHAYS B

A9 FEroX 229 Fgol WE SOD-FAEA Y 37171 Agens gHZEE &
=9 5ol BE SOD-FAREA S F717F AeR9 7§ dotr7] 913 80TAA AMAES
HHS-A1A SOD--AEA o HskE FHEsIgth

Table 3-14. Changes of SOD-like activities of alcohol extracts
from natural dyeing fabrics during 6 month storage at 80

SOD-like activity (%)

Materials 2min 5min 10min
Cherry tree 23.0 10.4 11.6
Grape—skin 29.8 241 12.5
Green tea 76.1 74.4 67.0
Onion-skin 13.9 14.3 -3.6
Wisteria 26.2 0.0 ~-4.0
Arrowroot 26.7 14.2 14.6
Chestnut-rind 42.5 38.5 31.0

96



Table 3-14°14 B A3} uz7pA 2 80ColAl

ANHOE 2l UEon, 1 FINE K19 9
23 A= YAHOZ HAT 4HE

oM F&

A3t

-3

233 SOD-HAHEAE 60T 33

Sl H}
2 SOD-FARRAEES 232 ¥ B3

Ai’-i udEt, B3 E4 F 6ME B

T He] GAzZEof digt SOD-HAMREAY &3 Adto|ng JFA 4T 52 SOD-FAREE
9] Hsts A&t 2okt
O] T7HR] AlRO] FEHE o] g3l FAT silkEE FEH SOD-FARIAS A EA Y
H 42 425 TS 53 silk of AMEte] AxT A2 G4 AE Fo] EASH= SOD-
like activity 4 AE2 A3
At A B Rl o] thELE o] AjRojA SOD-FAFEAEZ 0] &= oy, AE 44 &

o] SOD—HAHRS M FAE AREE AR = BAA AEE 34

< Foig ol G EAA

SOD-$-AFEAo] 7 Uehgteh, EF okl 19 3-3, 3-4olM & 4 9ol A2 FEEIA
oA QYRS Hold WA 2257 5% 2239 GNUNENAL QA o8 Acet o
L W A0 BATYT,

gt sod-like activity

= x} sod-like activity

—— 20N
100 - ——2oid 100 —@— Cuol &
& 80 | —=—Cuoiea 80 o Fetl &
Wl 4 < 60
« zg ,__,4":——’/ %
- K 40
g: 0 9 1 L s g 20
,*5] -20 nyin min 3min  5min 10min »
%0 40 0 1 L R
60 L -Zd in 2min 3min  5min 10min
420nm HH AL ZH 420nm &4 Al 7t
Fig. 3-3. W3 #2389 4843 & Fig. 3-4. 3 3252 44z &
ot n} sod-like activity I T sodike activity
—aA— R
~ 150 —— Cucl
X —&— Fory @ = 50 [ —a—oiy
® < 40 —— Cuoy
w 100 Ly —o— Feoli
B g 30 [
&+
—5] 50 (—}: 20
3
g a . 5‘ 10
st ’ ?J ( £ x
P min  10min w -wnLin 2min  3min  Smin  10min

420nm S MY AL

420nm X AIZH

Fig.

3-5. ¥RA >89 dAAE
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= 9] 3 < 60 r —a—gojy
S S —o— Cuoj
B 15 I 20 4
<|" _20 Q" 0 1 1 i
K K ) g .
w25 o ﬁnw 10min
< -30 <Y 4
® 35 ® 40
420nm SFA|ZH 420nm ZEAIZH
Fig. 3-7. 4% F2E9 444 & Fig. 3-8, 9y 2589 943E
# SOD-ike activty

70 ¢

60 —»— 60T
= 50 —e—80TC
D40t
o«
S

20

10 —

o R . .

min 2min 3min Smin 10min

YRABEX| 5> 8 Y (%)

Fig. 3-9. 8 229 9438

e, A2FEFNA9 SOD-fAAo] ¥R A Jetdd dugds 2328, 54
o yiRe] AL, ES o2 A 238 SOD-FARC] Aadte 49 ATE B
ot 224 39 B AT W2 SOD-RAREA o] AEQM ) dEiAE 325 79 ut
F7HA 2 SOD-FAIRA o BEE FA3M: A2 Yepydct

AHZEo) 3t SOD-like activity B 578 U] HHA 2L ¢ A&
A 4% PY L2 SOD-FAMEA EFE 34310 1 A8 B,

9] Ao A & 4= Yol R FYoA SOD-FAIEA BFo] A&t £ Y
F2M F2L2x7t 7Rt wel SOD-FAMRA #to] 37lste AL AEA Y EAste e
29 Fg % A} A FE2x9 Aeol BE 2202 HE S SOD-FARHI HeEjzt
o|FoiA & ALz AZHr

o 22 EAY A HGo)| e 24 L FHA
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A2 AAF AL Rolshr] 913te] GuIBE 1334 YA 237180 Hel $8E7 9
o, o] 48 HESE URS QA YRERHY 09 FHAL, YRR R Yo
W3ee] EL SA5T W2 Beslo] Y| oI FoIAES Wek. b YRS 3B
o Hste] AN G £2HYS HFHAT, BTN AgAARC TN 2AH 7
FHE 2ABYT,

D &34

WA 71AAE S WAE ] HAA R Zabg oz A Het, Age E3L oF 200
ot 25771 d2iA o, oF 407 FF7F WA EAR 71 EET A HEF 0l 2RE ok dut
oz 9a5o] Hdol} opfo A L= F& 71 5,000~7,0008F F=o|H YAl of
#H(off-flavor)Z EHEH7| = T}, B89 o) o] w1 w30l F73sin Jehtg2
doy)7] 4ot B APoAE GHMHES] 2348 AE] 3 GNES gRY ot 483
A wEAIA 29 Azbo] At & A3t GHFEY £3&S AAdsIEH.

7h A= R W

) AR : AP A ARE guioln] =3 T=FA Saix] Wy, FUFd, dd, ¥
rolo s izt By, i, Aol 371A) FEl2 wjdste] AZe] &H&S 7tA FA
Ho g A3t

(2) 2389 &4

A2 27)1= ME 427 10cm X 10em®] 2712 500ml 2719 4719 9 1uldml FRUYo} 4
£8-2 o] 30min, 60min, 90min, 120min ¥HSAI T Thg Ao 3 AH-E&E AAHIAT

A3€ = blank® ¥= — ME7IA0) &% x 100/ blank7tA 8] =
wh A3} ot 3t i gt A3&0 Aibe ® 3-150] Uehf

Table 3-15. ¥=HE A € =2 FAAEY 238 (B)

AEd

AGAE F% (/) £A0E (%)
Blank Sample Sample
#1 [ #2 [#3 |#4 |#5 |#6 |[#1 [ #2 |#3 [#4 [#5 |#6
Initial 500 | 500 | 500 | 500 | 500 {500 | 500 - - - - - -~

After 30 min | 490 10 10 10 20 10 10 | 98 98 98 9% 98 98
After 60 min | 480 10 0 10 10 0 0 |98 100 | 98 98 100 | 100
After 90 min | 470 0 0 0 10 0 0 |98 100 | 100 | 100 | 100 | 100
After 120 min | 460 0 0 0 0 0 0 {98 100 [ 100 | 100 | 100 { 100

#1: ofu} Bofg #2: ofut Sl # 3: oy} i, # 4: =X g, #5: B& 59, #6: =2 Fold
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AN BE R A2 P 4 53 GHAEY AHATE 3089 e o
98%] 2} HolH glov], E 3-160149} Zo] = Y W W GNABINE 2 37
o) 288 Bol: A& I 5 9k,

Table 3-16. X= 9 ¥ AMFEQ] £3& ()

N84
AP A FE (ug/g) 288 (%)
Blank Sample Sample

#7 # 8 #9 #10 #11 #12 #7 #8 #9 #10 #11 #12
Initial 500 | 500 | 500 ] 500 |500 |50 |50 | - | - | - | - | - | -
After 30min {490 | 10 | 10 | 10| o | o | o | 98 |100 {98 |100 | 100 | 100
After 60 min | 480 ol o} o] o o o |100 {1200 |100 [100 {100 | 100
After 90 min | 470 o o]l of ol o o }100 [100 |100 | 100 | 100 | 100
After 120 min | 460 ol o}l o o{ ol o {100 100 100 |100 |100 {100

#7: Xx R, #8: = Fulg, #9: = Aoiq, #10: 3 Foie, #10 9 TG, #1209 Eojg
2) 4

HEL JA2RH HiEEE Hold 25 F5351, JR2REHY Q@RS YAt 98
2 33 Yok $E R GRS o) Aer)eat AEH P2 WAL e e FR 1
# IR Fold, 2% 24 L Ui AT vie A4 gt 1S ASH A
= F2 gRoA BE 9 F4 0] 7Fs3, AFETE 10~20%P =7t AT, BF A
< P9 FYL T T FAT A8-S 3= AT W 4o 439 Aol H7NE s
A 9] Yool A3 thFe R FAste] 2 AR A4, AFS Yovl= A= U
£ gvoibe 94389 3a8S AR Hste] =4 £29L o83t A dNFES
Aol A% F, dBAREe] Fet 7 A3 in use AN AYHES G2 AFE
AW HE g

7h AdA= 9 4y

O A= : 5 GYREL FENE, v GE, A gE, FHHE] 4FFE FE31 10cm
X10cm®| 3712 JY d3Ae] AdMzo] Fapste] 2447t Foff A3t o2 LR AF
€ B39

@) "IBE 24w : A A AR FNFE Sl A HB=29] FRe 9%
&, QA AR9} Pl TRt FPME n|ijPE, AujHE, Tl FEfA Hol: n)
BEQ 2AE A
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Fig. 3-10, % 9 FFo|2] % Fig, 3-11. tjA#e #E  Fig. 3-12. LutN#8] &%

9] ATt A His AT} v R HAp AR B gt o] RS RE= o2} Eoh AY
ohdAbef| whet 2 Axb= ofgt Abol QUA|TE ARt FiFo|9] 79 v|FAEA 357]2] colony
& wAstgley, Aol 9 Fuidode 1 A7t EolEo 242 147Y, 15707F #AE U, o
29 7ol A= u|PAEL] S 670 AE2 colonyZt WAE|IOH, Hojg @ FuigodAE
thzato] TEEA] Fokch, FHH UWHA|FS] ¢, vldMEe| L 7H Adte] 1.0 X 10301
9 colony®A7} Fof g oA 55702, Hulfjd 9 FudolMe 42 16712t 6712 dASHA =
OJEUTt. o2 HA YU ES QAo 283 Fof v|YE EXE R H3It,

Table 3-17, Q14| 283 A& 49| v|Y & FA+ 23

e ¥ SH SW WY YH
s o [y [ ¥ (S oig (7o [ 3 (8o [pw] d [5]og | valalE
A 1z |14 39 0 0 420" ja3ae |20t |1 (21 25 11 3 |23 15 8 |16
2k |16 40 1 0 [43«10* |2 |20<0¢ (2 |22 26 12 4 (28 18 13 |16
iz 1z |0 1 0 0 |1 0 1 0 |0 0 1 0 |1 0 0 |2
%0 |22} |6 1 #H3y 137 6 1n 7 13 3 1 1 |21 6 6 |4

0 |1

- 12 |4 0 0 0 0 0 0 0 0 0 0 (1]
22} 16 4 0 0 0 0 0 I2 0 0 0 12 0 0 |0
12 |72 Lix10* (9 3 Jloset |55 16 6 [Lra0t (32 38 7 [t2=0r |68 4 |21
M 22} L7 |28.10" (5D 30 Lox10® (3aet 44000 |14 (L4t 12000 |96 39 [1eaa0® |1ex0* 14 |21
32F (23400 (31«0 [Leaet (33 (A |ME |#HE [dR)1ea0t 1240t [1e<0* (41 16«10 [L9«10* |23 (44
;.4 13} |0 0 1 0 [0 0 0 0 |0 0 0 0 (o 0 0 |0
#%ol 22 |16 18 14 7 |35 37 14 15 |4 3 7 0 |11 4 3 |2
auz 1z |0 0 0 0 |0 0 0 0 |7 0 0 0 |0 0 0 |0
23 |0 0 0 0 [2 0 0 0 |7 1 0 1 10 0 0 |0

wpeba ZHE BE =3 g Eo| 7hAl s gt At dids] 2 Ae & 5 AUt
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3. Phytochemical =¢jof g HMAIZ0] 7|54 F7F FA<t

A G Eo] Z= A Aol it 717t obAal e A, AAFRY 71s8E
2zl A-83t7] fjste] o2 7hx] AEAA o] JEE FEdte] 1 e AE ARSI HEE
o A= FdE HIRste] FAEYE Y] thd 715 S Holal Sl aEy AEe] @A
Az A o, AlEGof e dA EoiA T 39 WS o8 ZHAskA S8t
= P UlEsha Jlok, v A g ElEe] dAol 23 AT AR 17154
& HIRSt] A Y2 e S Aok D AETHIE B E Y sl 02 A
ZFE Qi

dutz oz 2o YAt AL 7t Al7IE G ol ZrEiet SRA el B4 el

oji} WjekEA o] AA =], dA] e 20|23l Epichlorohydrin®| 1 37} 7 & 20&
A ot

A= 7T e A AAdAY AEA LS AT A9 4oz DPPH-
method 2 AR50l & GA9] &) gt =& AEeletal, dAfol 7uAE AL
ZH 71588 7 A A Eo 9] FA7F3HE A =skgith, Epichlorohydring Z4E S2H}
S8 WY Yo AHE3= polymeric coating| 9] 2 EAZ AFSE L 9lom AlFof AHE-E
= AR tuA R o] 4w Qlrk, whebA E AH2 epichlorohydring AL 2E9] 7 A
2 sto] GA o) AEFe JEtE BH o2 5191, 11 AE B HESG

7 Az 2wy

1) DPPH—-methodoll 23t G2 E9] H4iteks 54
75 Az %011 RIS ‘Mﬁ%ﬂl ek 22} AJE 2.2 DPPH-method& ] &-ate] @M 2E2)
2x104M-DPPH(a, a‘-diphenyl-S-picrylhydrazyl)
29 2.9mlE 713l vortex mixer® & WY & 525nmoA SHEE E35to] HHSAHS HE
o
=

2 EAGREE o) FH FoBS PHASL RATHE HEE AFE,

2) DPPH-method & o] &%t gaZ0] gitaleof TLC 89l
A bg& Bl 50% EtOH 50mle 71et ¥, 60TColA 1584 ddg F&3}0] Mtsks
ZH0] A 7Z AME3IYT) TLC plate silica gel 60 F 254 (Merck)ol 212+ 1, 3, 6u®& spot
‘]

5‘}01 acetate—methanol-water® H|S 77:13:102.8 3to] A3 & AxA|Z] F, DPPHE
F3ko] SHAISHE-2 IS yellow band& &18H¢ich,

rUlo

3) DDMP-Saponin+AH=4 2-8-2 $3t o+

l
EaS —
AAA =] 715 S flsto] Fasks o] $440] (IS E diF FEed 3 o9 vlaE
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Yoto] Wl FEE-S 22 204 Ao, $ellA Ta TLCE 1 FAsHeE Flstginh WA
A|RO B2 50% EtOHE AMEste] 24 ol3}st & 12 000 rpmeollAl 3087 YA &8st
I ASNE Fs o TLCY spotAl B2 ARE-3FeiTt

4) 2582 7335 9%t 7V A Epichlorohydrin® =9

Aolo| k2t 0.5% 2 1.0% Epichlorohydring 7}5to] AF&olA A5 axtsteict, 212t9]
AL 24A7H5t THEFHA] IN-NaOHE o83t pHE 10,62 WH T, ¥hgo] T 4
2 pHE W&ol AN & QA xAlste] 1 ATE 24 A&k

1) DPPH-methodl 23 G422 FAitsls =74
A Foll ZAsl= FAFEA ] in vitroAro A 9] WS ¢lste] TEo AR F FAsHe
PJ"— FHAA A F& 4 ek PHElE a2 2rojn] whelud] 2EES AR AN
o]o] AZo] Qs YRIEOF vitamin CY vitamin Aol gt S = g7 H ot}
®3 DDMP-SaponinfAHEd 248 3 diir U WY 2259 432 2 E o
sto] AxkE 17 3-130] Weh et
a9 3-130A H= Axt U}i&ﬂ |82 A8 FH7Eo A= DPPH £99] I538 AAdS 1
2 Bolm glott 1% 3-13(A), DPPHE o] 2k2} 100u02] A 8BS H7bshe £A] 1
o X et vk = o ?%%J—} vitamin ASNE A% HA2EE LU FEE, T
222 WuzE2Eg vEste] g2 sl vitamin CollA FAEsE Hol pale
vellowd] MAto g Waks 28 29 & 4= 9ich 53] ol& 2= i, WE#EE7 vitamin C
9] 749 DPPHEA A7}tz JA| AAFS FAGE QYL gle A& ¢
ot 9 gHteksS Ad Ao ® YZHEE vitamin A £H2 10 A% o] 11 ‘?4;3?}7} =l
A DPPHE 2] AALS AIAIA 0 v (data not shown), ™
7Rs AL, 2% 3-143 Zro] 2B EG/F ATk oFe H4te}

—

d nEL =

2

]_

ol
t ;9‘

0\

i

o
[Wh)
&3
€

;
%
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1 2 3 4 5 & T
A B

Fig. 3-13, DPPH-& 9| ¥3lo] u}& AR Fo] gilsks £ 81l
1: 2% 2:4 3:F 4: 9%, 5: Vitamin A, 6 : Vitamin C, 7 : control

E3 o] & A|8F9 §H4HSHsS spectrophotometer® ©]-83t0] 525nmoA FFEE 4,
SH3ake 21902 vehi i (27 3-14), HEEE HASte] & 3-189] LEHf At

The DPPH lree radical scavenging effect of natural plants

08

05
04
03 |
02
L
) g

Vitamin A vitamin C Control

UV absorbance(0.D.) at 525nm

SQmDIQ lype

Fig. 3-14. A& %9| glsks 247
JYA & = QE0] A|8F9] d4alkehso vielyl Co} Woju 3&E, oY FEES HIRI}

of =y FEENA TA vehton, AsHsol 3ttt A e diF F2ET Y|
Bl AdflA = BThA o2 Filehs o] o] 22 A& & 4 A
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Table 3-18, Al£%29] 3H4lsks9] AfE4

525nm SOD-like activity
Treatment

absorbance %
control 0.483 0
XE 0.114 76.398
-4 0.056 88.406
& 0.378 21.74
o 0.054 88.892
Vitamin A 0.236 51.139
Vitamin C 0.036 92.547

3 3-189A] & & UKo| R FO R AREFH vitamin CE BE AP R4 AL SOD &
AHEHgol S Holi glon, yhelu] 2&Eu} vy &84 SOD FARMe] ditts] &
& & Holx et 34 vitamin A9} T FEES 242} 51%, 21%2] oF% SOD FAREHA 3t
& Ho|i 9lo] 1Y 3-13(B)9] Ao} UR|EFI 9SS & = AUtk

2) DPPH-method & ©]-83 945 <] 34tsks2| TLC &<l

HAF9] Fatstsol At gele 9% Aoz AR TLCY Z3E 1% 3-1590 Yrehfol
ot 2delA] B AT sB7MA 2 1u~6u02) A RS spotdt AT}, SRS EA 713 2R
Ale& o3, WURSEE WeluR&Ee £o2 Alelsg Bt

Fig, 3-15. 9 & FAtshso v
1 &2 20 9GRS 4: 4 5 EE 6 SUYR, 70 ¥
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TRl B A} vRZHA R G Fofl EAshs Atsks AL HRl0IA 71 gol & =4l
T, HGR g gue] o2 1 kg o 4 A, SOD FARMS oA 71 A vebd,

3) DDMP-SaponinfrAHEZ A4S 9i3t diF, ol F&E9 dsts 2 dM2E59]
itskso] gl

229 7154 AL iste] et oY F2EolA FAtekse s FAEHS FE3
o AYslgct. WA, TLCE $8ll FAE29 ZAE IS &, A& 2FAA 71E9 P
2 gagich gaE HEL ofdsiA ¢S AHE 50% EtOHE o83l AE2%e FAEH
& 3%, TLCE A/N3to] 8ligict, 1 2x8 17 3-169} 3-179] et Aict,

2YPoA] K= A3} oA 2 g F FEET oY &80 AsksE Hols FAEEE
TLOAS.2 B9l 3o u(1] 3-16), YN EZREE 2% FAEAE F&dd & AU
(2% 3-17).

Fig, 3-16. ¥ % oY F2E59| Mk 712 FaA£2] 39l
A UF 328 B Y 348

Fig. 3-17. ¥ % Zx Az Z2 g 253 FAEH I
A4 GMAE B EEFMZE
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I & £ 5ol HMHEY F2E SOD FAEAL dY Fo st FAlds EF
o] H&TE B B FaEC] B3-S & A%, oRAL 1Y 3-159 A= 7
AX = A BT E3 E GNFE 589 TLCAY U d42 thgd 7899
AgoR A" AR A4

4) 4A2] AEF2 23ks 93 71 Al Epichlorohydrin®] &4

AR 9] HEFAS 33 Y3t 7IRAE AR H GR GAFE AR 2 2ARE
E 3-199) YeRfSIch EolH B A% oprtA 2 A8 715470 8E st A=FE diF
2280 aste 7taA S AMS3IEE o GAFL ol HA UM AL &+ Uk

Table 3-19. A1E4 A& gt Gt w3t

e o U
=3
con. Xz % con. 1%ED. % con. {%Ep+Soy %

o oA 31.68 o] 32.90 39 36.63 15.6
Cu 38.00 0 39.1 29 43.15 136
Fe 41.32 0 3884 72 45,52 10.2

A 2o 34.41 0 3697 74 37.57 92
Cu 41.10 0 4182 18 44.80 9.0
Fe 50.66 0 49,06 -32 5453 76

2 Al ol 35.07 0 3426 -24 44.34 26.4
Cu 3445 0 40.29 169 4127 198
Fe 43.53 0 39.63 -9.0 4202 -3.5

AR 22) LRt T REVIR RE uef ool B ASHE

8

&

8

92 ¢ wii fag

8

3 i %2
%n g" -gm
%‘s gl Eto
j }
i, i is
A B C

Fig. 3-18. 2% 4184 429 7154 34 99 7hA 42 Al vehhs A=e) us

A: 9 B A, C 2A
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AN & = AR ARHEY Fiol wet G| F7o) e M=o Wgte] Aol gl
Ao, AHHoE d2Z(FAHD)A vl 7tuAY dF FEES AT AR A=Y
3717t F38 2w, Epichlorohydring @502 2& A ot dF3E2ES W H83te
20 i Ag AaE Bk B PAlde FEHES Yol YEHT Y MEFEEE dF
FEE9 B9 TR 2 V1Al E BE0 8 AN Sk ARG Y 2288 W H8e A
o] F& A=E yehji= A2 BY=

o/dY @7E FY 1A BE, iR AEdAcd: HaET B VY 22 @
W3 Qlow, HAFMNAE o1 7154 EF HETS] gL &l AAFH AE0] 7]
AL SIFESE sk AY Aol wehA AEAA AAY 7l e 2ARA7= B8 A
ALY 29| P, 234, FASY Sofl dis) @7 F3 L2 EA 73] i GAAHE
9 &34 S A2 yehon 4L GAd wet ke ZolE Hojuj AFTH
G E o 23S Jehloh E3 o gA Ahgol deEtAE el dFE A 2AsE
o 3} ol F7HHA. 1F L2EAF FuHAN 9] Aol HolRL olof HlF HA
P2 BROE Ueou 5394 8L o83 AN v vs] =3y
ANRZAAM g, QuitAE, AR Fgo] 59 ulEo] A3 FOE AL BHY F A 5
AEYEe] PFYE U & 5 AU SOD-FARAZS UoiAE w2, 2=y, wejy ¥
U, A99 4ol &2 A2 Ueha Q42 E9] SOD-FAHE N oA E4 ¥ 6740l
A QHAYEE o] g3t AR At H&}, guteln], oy, 9 44 2 B4 50-25%2)
TERYE B HAEY FEY 7154 F4e A48 sl ¥ A4S =48 te
AE o183 Feol FAFNE A=stge v, B2, ZE9n, woju] FoA FgAleks-g gl
5 AN A= ot B E B E FAskso] Sl= AT
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478 AL G AFE TRl g

1 A% TRk A

HAQA HEL o §3to] AYYOIM 0|8 4 i ThRt HALA A E9| TR Ast
e, LG4 AF QR Fa5H] A TR AR A B oln|xlet AFA of
slZlolc}, HAGHL FHYRI W] B ASHAE A2 AFGAT AALTA oA
7t AT gebd L el 4 Sk A T I B39 AES AR 4 9l olulR)
£ 9SSk 2 olulxE Uehd 4 Uk AL UAANN FHL & AL 2Zuolulxe}
4% ojul Ao},

Y o2 o2 7H] MY 274& olo} ZolALt olot e Y2 Az KAoIH £ 4
Sl St AR BAF IR 55 ofelo] Ao Bo] AEEE AEY, o] oy
1 BH2YH FUolut FAo] S BEST HEALYE ol Agon HERUY, 4F
ofaa} Sol gtk 2ARE 9 SEQ S FRES & A2 SRH A4 J&4
& BRUT ZZABE BRI S FNE B4 UL PO AFY 224
& 4B 1E 43} 1 oo A AW ATk JusirE et E uHeE Tiel 2
AYTheS nHYAE 1Y T RS PUOZ of oA & AE) S5 Shect,

42 AAGH A IAN FHS E AuR AL QAL AT JIA E oAb

2¢ WE AFUSH 54 HACR AT 3 A FHAFOIHAT 2545L

AREE AU ol AMRTY AuYe7} o s A4S S0 Y2el B
hooians Adeld A% 248 TFED chRt A Be A2 E3%E TR
ol we AH4le] 4ol PAS FHY 4 UL 0|9 7T AY F ob NPT BALY
AEo] 4u)g 4 9 ACE VY] Holct,

ARt A 712 Yesh M FHOR Ao U, FAPYY WS 71
T EPARA AANT & A uAES o)gate] M F2 ¢ PAAY AIE
HZo} mul 2 gt Zo| HBAA] tIAAY FHE o §3te] HAakolS ASse P, BX
71t B, ofehdl Ael 5 AYOR ABo] THE @ & Yk BN SYUste AFL
2 sk,

AR HAGH Aol 21 G FHES e 49D GHS RYsHE A G5l £
A Sk, & HAGH A2 AHE o] LT Adree AT AT FRAH
42 5 % glon UPOBE UF AT/ oFsie AL Setol=e o] HgAstohe ol
o WetAl o] 8g %ol Fu B =S A,

A EE AE ofold AFelA R7U 47 AT T 4 Yk ol A% Ttk &
Wefolu A7hE 7oA BAST E 44 HEY 4 glon, ojelA] 23 JoiE L o]

A N

¢

109



dolc}, =3t 53| Ro|=7t WAZ| gonz oz ool £a7} grix #HtEY AT F
YW AAZ BrtME 2ok 2L 37t vehth 19 Y AF02H FA 9 ARE g3
ASHA XY= Q= A WE, HolE 2, F&3 44, ZlRi(Es Y] 5= $2 of
ojdlojzti B} 19 AFAFLZE YR oFE TR £ 5+ don YolF=
FEATELL HAHES AT YR Z2HA HFHEF AES 2 HRHE R
FE ARG o AFTARINA Fo71E 02 ARSEE TR Aol FAF fAel A
7Hell ey aoF Argshd chaat 2t

2. gARS fE &5 44

O S A3 A2 Q4L A HH B dAGMNE & 5 Ut IE 4-19 gRUAS
A% 71 color wayE UehZth. 97|04 detvte AR & o A% A4S y7] A3fiA=
E4AS o1, o €2 A4S W) A3ME 499 B8 A% €2 S d 4 Q. 1¥
41914 B color wayE 71E28 M3HE A3 A2 ol g8 M) 28-S ZohfArth vha
o2 AFIEAEo|Y BH|AE § FAE Ao HEe] e AES M8t JEd ¥IE F
Aot 39 4-29) AFI= AEY M & Ydehyqdct thEe AFoR B fdSs S+
U= WL tie—dye FAYT} ofzh A e A4, BY FN4HS 2831t 19 4-3
tie-dye GAI} ofetA] AlEe] A ZE9 3t oAE Yehfigich BAEY G E A
E, 23 E, A E, "FE 5 EF FLo] 7153 ATtE BN AL AFE] £2 F &
HAe ol vgEE A=A ELS AUEHE Ao AZEANAT 2 4 Q7] golth &4
7] A oA ] FYoAs A ET HAES F2 ST BAGYNME IE a4
Ho] AiAo 2 ol Aot BAIZHL ntAEo] 2 HgaHch EX7] YA X7 W
He AR sAY F27]41E AMSSIER oAl AlRE dAoAe #7171 b2 PVC Hol
ZE olg3trt. ol9jo] G AN F ol 1 9] QA A Fof HlaFolE 7] HE AE T
714E A&5 ). FE g7olu 2n7) HAYA /PEE HEdte] G2 B AFE F
IE ot 3 4-4°) QA A B 97L& F43 oS eyl

3. WA2F YA

7}. Hgto]

Yol S o R GAste] T2 A 4 don ol ot FEL o83t ARl
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Fig. 4-1, Basic color way of dyed silk farics of for design developement
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Fig. 4-2, Jacquard weave & dobby weave fabric swatches of dyed silk fabrics

Fig, 4-3. Tie dye and Arashi—sibori method for pattern on fabric

Fig. 4-4. Tucking on dyed fabrics
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Fig, 4-5. Neckties of various colors and fabric patterns

Fig. 4-6. Design for scarves which was applied tucking and patch work
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Fig. 4-7. Scarves of various patterns

Fig. 4-9. Design for table runners
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Fig. 4-10, Design for Bozaki and wall decoration
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Fig. 4-11. Design for easy wear form of Hanbok
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(a) Chestnut shell (b) grape juice sludge

(c) pueraria lobota (d) cherry tree

Fig. 4-12. Clothing made of natural dyed fabriecs
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(f) pueraria lobota

(g) green tea
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Fig, 4-13. Design variation with fabrics
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