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Abstract-Three pieces of cotton fabrics used for this study were exhumed in the Mt. Moo
Deung near Kwang Ju in 1965. The fabrics were remains of Jang Heung Lim Si-the nephew’s
wife of General Kim Deok Ryeong. It was reported that Jang Heung Lim Si died in 1615.

The cotton fabrics were classified into three, A, B and C, according to their color. The fabric
A was inherent color of cotton, the fabric B was that of light brown and the fabric C was
that of dark brown.

The physical and chemical characteristics of the cotton fabrics were examined. In the mean-
time the construction of cotton fabrics and traditional dyeing of Yi dynasty were studied through
various records.

The results were as follows :

1. According to electromicroscopic examination, the lumen in the cotton fiber had not been
developed enough, therefore the quality of cotton at that time was supposed to be not so
excellent.

2. The results of chemical analysis indicated that : (1) While the copper number of the cotton
fabric A was similar to that of bleached cotton, that of the fabric C was extremely high.
(2) The amount of methylene blue absorption was much more than that of normal cotton.
(3) The content of cellulose was less than that of normal cotton. (4) The degree of polymeri-
zation was less than that of normal cotton.

From the results mentioned above, it was concluded that the cotton fabrics were oxidized
slowly in the closed lime coffin for a long period of time. From this process of oxidization
and deterioration, the degree of polymerization was decreased through depolymerization,
and carboxyl groups were produced by the oxidization at reducing end groups.

3. It was confirmed that the cotton fabric C was dyed by the juice of immature persimmon.
Thus, it was inferred that the large amount of copper number of cotton fabric C was derived
from phenolic OH groups of tannins having high reducing properties in persimmon.
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Fig. 1. Cotton fabrics(A, B, C)
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Table 1. Characteristics of cotton fabrics

Cotton Fabrics A B C
Weave plain | plain | plain
Width(cm) 33.3 354 35.2
Length(cm) - 320.1 | 3304

Fabric count

(ends X picks/5cm)
Thickness(mm) 0.602 | 0.614 | 0.627
Tensile Strength(kg) 5.45 9.30
Yarn number(Ne) 11X11 7X7

71X 63 | 75X 59 | 75X 67
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Fig. 3. SEM Photographs of cotton fabric :
longitudinal view (X400, left) : cross-

sectional view (1200, right).

3.2 Mol fLBay

3.2.1 R

22 Q 4o FRLIKIEE lobl vl fsho] ¥t
o] FES JsEs #5495 Table 2,90 Po,
B g2 39 A glucose unit 7 >C— O %3t
#irsked Table 3.0 vHERH IV

Table 2. Amount of copper number

Benzene 2
Benzene 2| | Carbon
Method | _ Ethanol 1:
Ethanol 1

Fabrics "Surfach{nﬁ 7
A 0.19 0.12 ‘ 7&20
C | 165 | 049 | 180

Extraction

Tetracloride

Table 3. Numbers of )C=0 per glucose unit

Extraction Benzene 2 .
Benzene 2| _ Carbon
Method Ethanol 1| | .
L Ethanol 1 Fetracloride
Fabrics —>Surfactant o
A 24X10° | 15X107 | 25%10°
C 21X10° | 63x10° | 23x10°

wppre AR ot SHMZE 0o sHSsL K4

202 / @RI T EE I8 E 13U (1996, 7)

A d @ Ak (D Al v HRfHY EOWH
PrEdme] REahiT 0.01~0.3° | Foiormazt SlEH
ALE HEE ferr el HfE el nlsrebeh TLeluh Gk 1’"
Cim Aol wlal HfvF wigskA Euh SRR A
2o 7m0 Bt Shat e °1 F‘NLOI o] gk .!37E}5\:
9] Ha ol #pS ]L‘— o, L = Coll wlah o
gl vl who HilfE ?; t?l Ho i vlito]
ob, FEL *.‘lr.n;;a,q/: shel chik DI A
2k

SR RIS oFx ot
(S Mol eroiut Sre)riiz, wrel WiFR (EIE
Mol Grfigxlo) o i vhehdTtha A C A
GLEp el A gEfE el frowvh A 4 gloh

GEHG ALE Ritnlell el Uk Co 2 W)
fho i mhx)o] lo iz VRl duptell o] 3§
s A 4 glrh

o] 41o- .A\H Ith ‘f%m”[ﬁ KB o2 WSk
el vk Fidasl el SOpfiel Mz, JafE7t
/3 PAF Juk Valan iz slesd Mo} .1!ﬁ7ﬁ1“i'. i)
Foll By o dprEcl

upeba] Alitiz o e pligel

T

stal epch s 4 ek

UbL )

o.._

Bl P

o] Hhie el

3.2.2 Mecthylene Blue REE

GhkRel EEL BT FFTahv] f18ke] BUEHA el
Fpirxa) et methylene blue M2 il st
O“'*Lll S ESURE Table 4.9F #27 glucose unit

7 -COOH &(_ Table 5.0 jF¥iste] LERAITH

Table 4. Amount of methylene blue absorption

E \trstmn - Benzene 2r
Benzene 2| | Carbon
Method | | Ethanol 1], .
Ethanol . Tetracloride
Fabrics ™~ =»Surfactant
oAl zsy 0 as 3.03
B C L 3.3}7 - 73.%5 i 3.95

Table 5. Numbers of -COOH per glucose unit

L\tmm(m ‘

‘ Benzene
Method
Ethanol 1

Benzene 2

S

. Carbon
[Ethanol 1|

Tetracloride
—Surfactant

| 41X 107

57X10° l

FFabrics

53X 10"
70X 10°

7 45%10°
c | 59x10°




BRI HT fRe) BRfLERyy Hhe 13

FERE 2% #9) methylene blue BES LS 0.8~
0.9% 22, & &k A 2 Co methylene blue
WERES HES ¥ou 2 £ g

3 HEAT A, C B methylene blue W& <]
AR7Y HES] BENY N3, REEME ke
S 2 R Fid 5] Bk ROl s 2RI Aol
e Aoz vehdth o] 2 0.IN HCI ##kol o) 3
TEEL HTGRER @A Yokt 2 1} Be(bApiao)
L& HHE fEolgtn A",

22} 4009 d7kol e © W BEAo) Ki@EHH A
BB v 2o H@ES B v, 3k A,
C E5 M %<& methylene blue BEES U
Bhd A2 A28 27 BLslo] )C=0B o= -
COOH RER #{t® 7tgo|t) oo zu4g
ol ol L@ X carbonyl groupX.chs:
carboxyl group®] 4:pke] ACHC] B AL HBEs)
=t

TERA R kS BLH o) -COOHS %8 4
&8I 312 ™, Table 3. ¥ Table 5.8 fr#rstd AS
AHEA YC=0R} -COOH &7} 2 Dtk ge

[e] A
AE & = o)

323 qERR A

SRS BML 5 e {LEERY e mE
&9 BEES FFES) J8td Hpm dgzox
Fol AE2QAE FEIlY Wit}

AR rOE(RER HHS HS Ao
B, 1 &5 58 Table 6.3 2t}

Table 6. Content of o cellulose

Fabrics a cellulose( %)
A 92.29
C 84.26

9 KSR BB A, Ce 2% e BE mug
aBER2 20 Afo] Ho) olMe K ki
AERQ 27} SHRSo] BEEI B EHTFE
EBHZ DN BEHASS JEbATE T8 C=
adERQ 2 FEo] vl FHeu, o= Yokt R u)
AP BBl dv Aoz HEHn oz ot
Bae] A #inrt FEe) obdrh Azt

3.24 LK

AR e WHSIW MELEE Bil7) Dol
dEE2e 10 HAKE Mt Tt WHo mre
FESIE &RV 2 5 o)

AERZQAE MET B-glucose §54 5] 0] o]
oAl EX® SFRAM, BAEE BiEsts Zo) &
581A) gom, Wikl wel 1 gho] —sgEala g
%ot

F EBRS nitrocellulose S fFHslgen g,
TEHEANA dgzor0) A KTY whe
ol glol AR HHES Ay} 8o,

Lejste] ReAe] MAES MEsty] QA &
B MBI OTTOL =M, Ne 4002 WA EEsle] 3t
kel EEES e 4 YL sgu)

AEHES A S MIES &2E Table 73 2o},

Table 7. Degree of polymerization

Extraction Benzene 2
Benzene 2 Carbon
Method Ethanol 1 .
- Ethanol 1 Tetracloride
Fabrics —>Surfactant
A - 1,166 811
C - 1,015 770

Table 7.8 BW REfis FaEs e Eox
(2575) wl3led, 2 mAEF °F 1/3 BEZA,
HES) ETE A& ¢ 5 U} o|ys H@me o
AERQ 2] R0 e ERAT — el o]
o REEER Kdgo s B R o
B7F oA 2 e Re, REEME Kol o)
EoTael e~ 5% Aol —3 AAY
Zk7] wioletm AyzhEn),

B, A AT RAS MRS AWM 4=
B2 5Fo MELC MES) dojdt AU o

+ ok

3.2.5 2¥10| 18R

REHT CE D83 2 #ke 2w gle9 47
B2 sbo] Bk 547 S AESATL

D BeHio) o] BtHlel kRRE mEe
HEE2st7] 913k, Hie) 8BS S8 R Table
8.3 2tk o] ®R Mo maEY e olwa

J. of Korea Soc. of Dyers and Finishers, Vol.8, No.3 (1996. 7) / 203



14 FHE

W7 SleS mRE S+ A

Table 8. Content of Fe

Fabrics Fe(%)
A 0.27
B 0.06
C 0.18

2) Bk B, C& BKIRIS o] Bl 4 Hl
ol A gtorn], #3) CE M3 HORENS

o
A

3) REHE CE E5 49 2AY wuksit
4) e B, Ce& FeCl, 1% ol thEh spot
RIE &R Agdow e g U], B, C&
Do Hhe] Rkt E Geaslan, o) EHE ER Eo
o7} HIEHT

5) Lol & b fRolE e Gt Rl R,
StEp o] Do WS 11 el R ko]
gta H#EERTh

6) 1 #iE TRES Fifkol
o] AAg Poln, ITRE S &4
Popls Y aTEtEe] Ao

7) mEE R el onE dko] il A
e Col o] M3 Rilstt.

8) Mo 2 vt B wojth

9) AEfEsfe] gukiz A wol AU MIA,
STAL, i o gEERelM Pt S dohE
cem g s T REE AT srlebs A sl
col Tt Ael7h B, IERFE(FeCls, Cu:S0s,
Ca(OH),, HCl, NaOH $)el% - -Fhol 319)\‘;}

oo} re HES LAz she], kel fHlE
dupl= MR (b 2 Zlolebar #iEstar oot 1t
o) YukLE ST RISk

7}) Gallic acid®] 38

7o) tannin ol o) ate) ik srigste] 414l ga-
llic acidS ARSIV, E4o)E tanninol h
s5lo] 9la?, free gallic acide #RFICH.

weba) WA gallic acid®] FAF B S ob M x}
3t

SR Ce ke 2)-0 e R et ahitis
351, TLC. 2 PCGE FMAste] ghstlon,

v 5

A

o

RS
& o)

T =

‘r‘_z

rr

204 / HEREM TG H8E $357(199. 7)

K=t

CU 5 Table 9.9 2Tk 9 f&R {3 RiES
wolmZ & FEHAE MRS EESIS gallic acidE
EngE) REZ S AT

o)™ FikHel Fekhs BEelel #EEd.
Table 9. Rf values of gallic acid and extraction
dye by chromatography

Solvent [Butanol 12 Metanol 12, 6% |Ethanol 1
Acetic add 3|Acetc and 3| Acetic  |Acete acd 2
Water 5\Water 5| add |[Water 2
Galli
35 | oe9 | 07 . - \ -
i
TLC
Extrac |
. 0.69 0.79 — _
-ion dye }
Gallic
acid 0.75 0.87 0.54 0.93
PCG
Extrac
. 0.75 0.87 . 0.54 0.93
-lon dye |

vh) gHE ] R

SelGol (EINE gkt 7HE S fERRstyl st
o, xﬂ%‘fioﬂﬂ T e el AAC] EEE ATE
prat 21 R SEHA(C)S # % Gkt hhii Tk 2)-
o 1& orzte| MY S P.C.G.E FIHshd ke
BEEl &R Table 107 3iTh

Table 10.5 B9 2 7bA] JEpiEgtel A A7k
SE7E R -8 RfES Ve dene, 2
RebE F0e FEste) 1718 Rl AGS 6

g & 290

Table 10. Rf values of various extraction dycs

by paper chromatography

Sovent|Buanol 2Metanel 12] 6% | |Fhanol 1
Extracton i iif:i?%ceti{add )
dves acid Water 2
Cheys Kabo 0% | 010 | 04
@nc
Fabric(C) 0% | 00 | 0%
Fabric dyed ’
by persimmon | 056 0.76 - 010 046
Juice




HEPE ML Mol BB Kt 15

4 & =R 2 2 XM
K R e Bt Hirs Heow sl 3k 1L $HN, =iEeE HEERAEESEE 2, 20(1978).
Be] wHES wEE-(LERM) ML WNEE KEdsly 2. 2/ HAFE 1965F 77 11H.
8 e BT mRRsIen I #Re ded . FaoHIE 1965F 7H 110.
2, . EEIH#R 196556 7A 11A.

L 2R #RHCES T 23l o]Fo]

S ]

- BFECENSR 12(8% £/ MM WE S457F

oz o] H—3HA| ZE, i s 879)9) W= i
6. BIRAE, WL B T B B

Uehie B TALE EEA BeY B IF
S RE7F HA] X9

KB HE AT FHE80E%78 p80(1970).

HeE - o] = =
0, K BE e B B Rt dvse) g 7. FEEE, Fe] B UL, SUBAETR, pt,
ol uf¢- Homa f4Ro) g AT & 29-33(1969).
2= g ) 8. HMEIC Mt
T 9. BHLGHEER ST iR 7 o

3K Sl i) LB oS & #ER O 3k
A9 Hiff= EBEET M3 vssiod, Sk
Col #iffi= [EFEThe HE3] 2o, @ Me-
thylene blue WERES BE MR BrEgsAl
g=es, O aBEZ 2 SFLS UL @
BAET FlES fRell wisiA oF 132 Est

10.

1L

&5 (1979.1015).

C. Earland and D. ]. Raven, Experiments in Textile
and Fibre Chemistry, London Butterworths, p134-137
(1971).

G. F. Davidson, | Textde Inst, 38, T408418(1947).

. G. F. Davidson, [ Textile Inst, 39, T76-79(1948).

Atk oleh 2& HERE A, HEHT 400 13. C. Earland and D. J. Raven, op. dt, pl22-125
ofifolzhe RAZ WH WEAE IKiE MolA &8 14. E. J. Page, Tertile Res ], 1, 28-33(1953).

BEd Bt 7171 o= HEret. weby
olgldt B MEEEANME MES o3 &
BE Bbet A T R BatElel gt
2RO AT Aoz HEedo

15.

16.

RET, PG e RS B AT
A BEAEE TSR 97D,
SRS, Aol WIT RIS (B, A EALE
AAE ELLIF(TERY, p28-30(1980).

4 MG CO Fure Ezhtol o8 Aow w 17. B, HERRANE BV, p160(1978).
9IT) elste] st Col T Anc) gn 18 DEPE BERIARL EARNCULHRT A,
Bl me Ae HY WAL 1 tanning) B50(1580).
19. Skinkle, Textde Testing, Chemical Publishing Co, 2nd

phenoltt -OH wi&o|gfar Az}

5 Ukt A= S HRiBol S Read C= 4
BLb 233 A2, 5] Pk e 37
miEo] ozt Az, (LEGHT R —
AR erobr 1 Eh: mESHA) )

LLES] fEROA EiRr] Bt it R 4y Jkdgel

20.
2L

ed, p275(1949).

Thid, p265.
S. Ito and M. A. Jostyn, Nature, 204, 475-476(1964).

. FPPREEE, AHBE, RIS, Ruine] B 7 (LE

HEREBL, p73, 86-87(1972).

23. A C. Hulme, The Biochemistry of Fruit & Therr
Products, Academic Press, London & New York,
p2, 292(1971).

—HEE 2A SRAk 8] nEEEA JIbR) AlF
EE HES @l thelM EAEINY e,
oF 40014F gijell ow] du] FHRE|O] Mol FIF
5ol WA FL ERgel =1 Qo

J. of Korea Soc. of Dyers and Finishers, Vol.8, No.3 (1996. 7) / 205



