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HAR D Gefik b, #7 o FpE 8 h s TR A2 BRI NS Tl bh T & 7o, 1954 412 UL
RAEEDED &5 N TUM, EEME UM & U T TSGR 23 1Y MMEE S h. SesRfEmks &
Oy % i X AR 17 12 R S h T & 723, B RO Yk o /k#ED & & £ R
LTWb, — /T, BIFRERICK 2 QP DBMAL. EFEILDREL &A% T BRI FLEMHN
KUl BtitRFeE O b, #RF SO0 S0l FOEH0E A8 AT AR EE 7S 6178 & AR
HOO I, WL TEEE EAMEO & OER O sk S L CIRAFDREE R b B 10,

TS5 Lkahy SULFY B TR A8k s L OMRET 5 72 O IC 0l O fER & f58 L, Jefik T
F TR 25810 5O BRI T S, 14513, 1970 R0 E B JRloU bt 2 4
18 9™ D YRR IC P 2 TR 2 E & & 60 LD X T 4 K7 1 )b L Tacdk LHIAT L7,

0 &I BBUROEETINZ . FREB 2RI 4 2 ik & U CHEES 5 Jefik it 08 BRE D © Tt &1
Eashd 2 FENOT 6N b, BEREIE TR, fEa R IREY o ERE, U o ZWR, ik
O DREMLAL. REEE SRR RSB L TIEARD . LY oA S Sh, TR TR il
5 DIEABER. ENY OBLREGN. IR QG WY ORRKEORREE EnbFoh b,
51T, RERFADHETT 0 5N T & oG4l UL O MHEF M PGk, BRI 1B 9 2 04T 1Y
MEDORRE L. EMEEEEMNT 200 FMBTREZELZONS, MHEWY EHEY, &
NP 5 %13 U & BHMMEOTIZE., Kk o™ OEABROMMEMEIE, Sl 75 S OBY
i DYLRIATE E IS B W CTHEEZHRE R S T0 5,

FH I, LT RHROBCHRLZ (3 U &3 2 BB RAC LM O IREERE. ME. MEisakicBd 5 IE
BB, kO T, Fh ORFERI T 2 AT O Gekiih & SIS 1 T & 20, R
T3, THFETILIT» TEAFET I RIS N EF 2 o 2 W OBLHRRW T MO FM L BL
DIHTIIEEITO, BEEIEN EC ZF THINTE 202t d 5, £ 9. 7 5O BGHk M O EIES
& UTHiRE. BB, R, MLEM2BRT 5, KT EM ORISR & UToakilltaitic k2
BORE, EARE TR X 2 IS SO T, SRk o< b ST T 0 — e Tk M EA
F— 7 LA Mk (LU HPLC-PDA) 1 & 2 B4Rl r. 30k X BR1C & 5 BEQRI D 4341 %47 5
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2N S OFFAR ST R 2 H0H O G Bl B K OHGEFH DR E IR S /725 AT, Jeflmn 2 LY
ISALES T, SO RERIEZ 5T 5,

2.8 ¥

BEFkt% Table 1 1IZ/Rd, & 1-5 (ZEERHED AT T 5 AT 40 FAUSHUIZATT S Ic X D S 1
72 104 #HOPEFHEI L 7 v a v DI BD [HAIAN T VIR TEPEFRE(D | (9% 7 b - Hu e b
f(2) ] TE AV DT SRR RR(B) ) [ SRR RISk (4) ) T35 7 = )b b HbESHEAR PR Bk 4k
B)] DHHTH %, =DIELEIIKED STLFRHURIOIER] & HE L TW 572, AUFETHT DR
T A EEEMIT. U O RIEFERLZLEicIShicbDEEZ 5N, BEF6, T 13, AR
DOILF RIS N7 R A I D A AT TR WCiiillEh 5 [EHF v JH6)) [ARED

PIHERE(T) ] OB BTHMBR i TH 2, ThohoRFENMTODOE & LT, BBy
Fr2mmx2mm (R 05g) OHEERHLU,

. R B &

3.1 BRUERERCEMDSH

3.1.1 BiESH
Beflein & U CORFBZWINEIC 9 B 7201, M. Mk, £ « MR 5SRO0 i, #hifiiik,

REE, BRHICiIN7MTE, V—XRELOEFEHMEE (Olympas AHM) ZHUOLTHEZE L, i
DEE A, JESHlIES (Peacock Model G, Dial Thickness Gauge, 0.01-10 mm) T#HI L 7297,
3.1.2 WMo

MR ORI A L AP BRI S E A ST B oI, EARRE FHIMEE (HITACHI
Natural Scanning Electron Microscope S-2460 N, 3377+ REARECEEHBH IR R IR S PERFIE = 5%
&) T, MO IRZ 600-800x CINEETEIE : 5-12kV) THEIZK U7z, fEMERUR & U7 BREMHE X, il
EEDOAY )L WEBORTA P e AV IT T2 e AV IT EANT BEEOF v A V™ T
FWEREL T E D BEELT - 72,

3.1.3 B0 AlE
R AR & U CRtiRd 5 7oz, 0EllfEt (Macbeth Color-Eye XTH) 12 K& 5 (A D IE %
1To7zo HIEMEZ 20 E Ly FEEAEBEH Lz,

3.1.4 E S H
FEEYLEIZ O S NI QB A S 29 B 72912 HPLC-PDA  (B&Af © JET e T K FEFBEFER 9L IR
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Table 2 Standard samples of colorants

HPLC-PDA analysis

Colorant C.I No. Structure -
Tk (min) A max
Morin* 75371 C;H,,0, = 302.24 8.79 252, 354
Fustin* 528483 CyH4045 = 610.53 3.78 2175, 279, 307
Fisetin* 528483 C;H,,0, = 286.24 8.22 238, 308, 318, 329
Rutin* 75730 CyH4045 = 610.52 6.08 256, 355
Quercetin® 75670 CysH 00, xH,0 = 302.24 10.25 255, 370
Luteolin* 75590 C;H,,06 = 286.24 11.7 253, 355
Kaenferol* 75640 CysH 004 = 286.24 12.45 264, 366
Carminic acid™ 75470 Cy,H 045 = 492.39 44 2175, 308, 495
Munjistin** 75632 CyH4 0,4 = 610.53 13.9 244, 285, 422
Alizarin** 58000 C,HO, = 240.21 14.8 249, 279, 429
Purpurin®* 58205 C,HO; = 256.21 17.8 255, 294, 480

* Wako Pure Chemical Industry Ltd.
** Tokyo Kasei Inc.

FHERE BT TE = RE) Tobr LA U 7o BRHERURE & U T W7o i & Table 2 1IT/R9, stk
TR, 7 7ROFREATHEA v FERBICKETZ27AF v 7 &72i37 7 XF v 7, 7Ly 7 (Chlo-
rophora tinctoria) ® F# kK> TdH % morin, A< v 7, 7/~ (Rhus succedanea) 7% & D FEHEHAK T
» % fustin, fisetin, PEFEDEIESARKTH %5 T Y 2 (Sophora japonica L) OFEEBAETH 3
rutin & quercetin, HARIZHAET 5 1 2 F DA% (Miscanthus tinctorius L.) OZFEDOFEEHBAETH 5
luteolin, T — 1 v /D EHEE MR TH S 7 )V K (Reseda luteola) @ FEEEMZFETH % kaenferol
N, RafaR T, 7 AU A KBERED 3 F =—)b (Coccus Cacti) D EEBFETH % carminic
acid, V7P (Rubia tinctorum L.) ® FEAF Th 5% alizarin, purpurin, HAPE (Rubia akane)

2 EPE (Rubia cordefolial.) @ FEMEIZE F 5 munjistin TH 5, GertsrHTid Table 3 1T/RL
TN TIT - 720 tFEBEHZ, VEREBM L 1X10 "M O A ¥ ) — VISR AFR U7z, FZalk 1
g FMIYNZ LT OS MR/ A 5/ —v (=1/1) &MA 10 4349 40°C TG B Ui, BHERE O

Table 3 Condition for HPLC-PDA analysis

Instrument Shimadzu HPLC LC 10-A
Column STR ODS-II (4.6 mmf-150 mm)
Elution profile A: 10 M/1 Aqueous sodium phosphate (pH 2.6)
B: Methanol
Linear gradient 0 min — 20 min, A/B=60/40 — 5/95
Flow rate 1.0 ml/min
Temperature 40°C
Sample volume  5ul
Detector Photodiode array (PDA) UV-VIS detector
SPD-M 10 Avp
Wave length 190-700 nm
Band width 2 nm
Time 0.64 sec.

Data process Shimadzu HPLC work station LC 10-A
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SEE R, B UM T T » 728925 Hofenk de Graff® ., &1, Ferreira® & o R4y
BB RESZ I LB S gkt 2 RE Lz,

3.1.5 MREHISH

OGO O S M PG 2 S 5 7o OIS E AT FRAMEE IS0 A1 S hic = 3OV F — 43
HOE X AR E G PR PFBOHBH IR RIS B 3% E) 2 0Ty MRS L
TeILE BT Uco AEHERRHE. Table 4 1T/R L2 ARKEMME (S SH#ME (S2) 1T Al XU Fe g
AT - 72 8 B T, Table 5 IZ/RTEMITENT Al & Fe DR HEENE Ui, RIT, FEWRET
MOTH S 3 B MM % 40T U ARBEGURE O 34T RS L & IR U i (R 0 B (T (6 & 72 I35 o0 Ff
BiEEZE L1z,

Table4 Standard mordanted samples and the amounts of Al and Fe

Amount of mordants X-ray intensity
(mg/0.1 g of fabric) (kcps)

Sample Al Fe Al Fe
S1
S2
S 1-He-Fe 1 5.8 20.48
S1-Fe3 3.4 14.72
S2-Fe?2 2.5 11.69
S 1-He-All 3.4 46.52
S 2-He-Al1 2.5 38.22
S2-Al3 1.2 28.22

Table 5 Condition for X-ray florescence analysis

Instruments HORIBA EMAX-5770 X
HITACHI Natural Scanning Electron Microscope S-2460 N
HORIBA X-ray Microanalyzer EMAX-5770 X
HORIBA Super Xerophy S-781 XI
keV-nA 20.00 kV-0.20 nA
Magnification 50-80 x
Angle of election incidence  90.0°
Angle of X-ray extraction 30.0°

Detector Si semiconductor detector
Time 200 sec
X-ray corridor Vacuum

3.2 ERMIOIMRINTE L HAREEDER

HAICH 1 2HiFE & EMMEEORNZLET 2 L L bic, 19 a —o v itk 2 B/
O, HEEZICL-> T o ShABENIIOOWTHSNIT Uiz, £ LT, 19 ORI Bik
Wi, 7 =V b, BEEEEN. SR BREE. JUBHD S0 W TRIOK O ek Bk R B AR O YekEi iR B
K OB B & e I ARG L 7



78

3.3 MAENBRIELENMEDIT

BT WAE TS TRt BERFI T ORE R A2 19 ML TR O YRk B 32 & Hiki i O Rk
B S EAN S, BROMES T ZWHEICT 2 & & biT. MIFO R ERE, BEHIET &2 MG L.
19 fitfd O YRk B &2 2 9 5o

4. FEREEE
4.1 MHHREEMVIOIM CEEOIH

4.1.1 ZEmOBE

Yehikit (3T OEARORHIC X O WAYI. M. W% 70RO HIZHHT & 20, ARk, #
)5 B EHRIIREE 2 & 70 2 SIS N, B &R RSR ERCRDELVITAET B 2 & THEHE
SN BHEEH T, KM E TIN5 & DI PHLEL. ARk, ARk, Ko Mikr s 20, k1134
ok, SURH 3 13 3 Mok, BURH4, 6, TP TH - 7o, ROV IZIZ ST & Z D &0
MY, REEIIRER 14-20/cm, % 15-18/cm THh -7z WTFNOH bRHMNEE > T3 2 &En
S, BRI AShOMLBEIhicbDEALN S,

4.1.2 & il

MREAMAME IS, BikiT 5 C STk DRITBR SN B, B3l < 3RS S DR EAThbh T
W, TR O - T, RBTHEDBARE SN S & RO PR S PE—RBHR SN S LD 1285, B
DFFEHT BT, BMiEE A —T 1 V7 UTHBAREMES kL, BOMMEEZ I — I v 7 LTHE
HREED HENH T S5, 3— 3 2 7ML 19 HEEPEHIZ T 7 0 204 F U A THRELIW,
HREAHEIC I3, WCEE. (IEB. BEEE. TofhicaEh b, i3, HETIE 8000 4ELL ERiA
S EH S, BRI 7S SRk 2 SBRERICEIL LB O S B Ebhd, HRFEY Ve, B
T TRAIEO MR B D BE N, 1454 4EIT1 F Y ZOFEBE 51 OFRITB I b T ohic &y,
BHHLOHKDD TAHAITRARS VEOHOETE (XY /) NEMEMN ELZ™, I1FETE, M3
EREETEZTVIATIELSENEEAY, AV ITIEOAHY I T, TAVARIEDO T IV A,
BV —=%, VB ENSOREIZFMOENRNG, BETE. - PRTVTAEFREET S50 5
OIMETHF v+ ANV EMIIN S, BEIIERORETIIC K > THIBRL ZEEMH 205, —RITT —I
EANT =28 SN BIESHOT, BT, B bD0T25-4em, EdDTIE 18-23cm iItH &
O\ B o Wi AR 3 T TR IC I, BRROBRE (X7 —)b) Mg s, BIREIC & 0%
W onsd, #¥I7, TrvIATHBEDINEREF, AV ) XD bR ELSBERHEN@E, A3
TIZ AT — VDT R — VDM DI DT H 5,

T3, BRARMMENOMBITHBT AL, BRI 34,6, 7 (Fig. D 3#%. &8 2 537 2V b
Th b, MO SNISROBRD FNTIE S FI & Z Hmnsd oh s, Bk 3, 4 Tl BRI
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Fig.1 SEM image of sample No.l Fig.2 SEM image of sample No.5

ZERD, FARITSHRO D, BRE TR HREDITZRD HTHORMBH NS, KE PR it —
ThHHIEMOBWMTHE LI bDEAONS, —TF. BR 2, 5 (Fig. 2) 3. #ifish/ v TIEEL
HIAHBEEZ SN THIROK L5 cm OFMHET, HWITKA A > T—HOEEER L Tz,

Bt OB IZ VLT S MFEEERE LTz, #et 1 (Fig. 2)1 3, 4, 6, 713, #ffto K 1%
TH=Y Y7 LT AT —IVOREIIE—TH -7, Zhizxtl, ik 2, 5 (Fig. 3) &, FHiET
A=V TERONTRIVBAEETH 720, REZIHMOENRMAEL TS b s, Fhid
ICHATHAHEDE S X7 — VDGR 5 7o7ed, WUHMIFETH -2 E LT HRBIBRETHESN
72bDHBNVIIRLLZMETH L, IIFERTH S EHEE LI,

1.1.3 &
B O HE RS B A L*a*b* ORI T Fig. 3 125737, IXTORENHEMHOEHITALE Lzh, 3
BH1, 3, 4,5, 612 6=, B2, TRFEAEHOLEZOHMTH - 72,

+b* yellow
70
60 [

3 6
50 [ “
40 [
30 b
20

10

w s ‘ ‘ , ta*red
0 5 10 15 20 25

Fig.3 Results of color analysis on the L*a*b* chromatic system
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4.1.4 BB CIRZH

in 7 5% HPLC-PDA T/MT L 7ok % Table 2 1279, HEBEDEGTH 5 Morin i3 8 41
Fustin {3 3 4315+ Fusetin (x 8 /0 & . rutin ¥ 6 4315+ quercetin {3 10 4315, luteolin & 11 435
kaenferol I3 12 3 RICE—7 DR B 6172, REBRERDOIESN TH S carminic acid 13 4 4313, munjistin
13 13 4315 alizarin (X 14 43 purpurin i3 17 0B E—7 B s Nz, Zh o, B Caomgtt:
2B BREERD E—F LT,

RIZFEWERL T LD MR & Table 112, REMB 7 n< b5 L% Fig 4189, wf 105
F100BICE— Bl EnNhnTFnoEnEd—H L Eho7e UL, BLE—Z723 K7 &
IhETICHRSE L 19 fdiciia nric 3 — o v NEGREERY D S SRIHD ShTundicn,
RO THLIENHEEIND, A2 L5, ThETh 6B E—7 BRI h, RO rutin &
—H L, T vy ERMELE, B 3homBEN73 >0 Y —27 1%, rutin, alizarin,
purpurin DE—27 E RSN, T2V 2 EVaRER EEE LTz, k413, 84 BICE—7 it &,
R ® morin E—H L, 7ZXF v 7 LFAFE LI, 6 D, 5-643HB0E—713MmO rutin I2—#
U TU V2 ERELRM, 1145B0E—7 AT luteolin ICHPI LcHzh, =0 Y 20 HEE
F D quercetin WHAL L TILEREEMZL Lz b D E b S B, KB T hokilaniz4>DE —
713, 4B 9-10 58, 4495, 1T 55808 &E N, carminic acid, AABf1#. alizarin, purpurin
oE—7 ERoN, HBEREBDNEAHERIE, aF=—)b, WFEHOERGED EHE LT,

BgFE L THO O EEZZ 5N 5 Al Fe OuHRITKD ., i a7k & X B4 Table 1
RS, RTOMED S Al PSS, WIFN SBERETT - 7ol LRBRE O % (Tabled) 7R
UL7o B I~4 Do i3, VED Fe il s, HEHIE LTI EBbh 5 =IT3i:
8o 72,

Gkt & BRI OSSR, WEREIZROTR S Al 23D WESBER E LTI o, T2 Y a,
TV EWEN, TRAFy 7, HEREEDN AR, HEREEDN ALY EaF = -

‘IESI
lu
| ‘
1211 | 855
2 wod | |
S ‘ I !
N \ 1
~< \ | |
< 3 |
+ |
50 \ v [
% | |
B \ e :
> \ [ |
[av] \
= 500" \ ‘
560" 0 B, {
620
0% 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 > 240 30 400 480 500 640
-s I 0
Retention time (min) Absorption spectrum of

peak MRutin (Ty : 6.23)

Fig.4 HPLC-PDA chromatogram of Sample No.2
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BXUOWEEBHOON T, =0 Y 2 3PE™ T, 72F v 7 AR, aF=—)b, FEEH
Fndhnd 18~ o a—oyw XTHOW o T OgeRt E—2 Ui, £/, HmOo#EH £ £
T HIHIT, IF IR B EORBGEEINERED IN T2 EHHBIL 7,

415 m I

BREL 3, 4, 6, T ORME. BRERITKS EBEMA TRELZHHMSELbOEA LN, & FRE
BITHED HAEEE > T b, I SICHMINICEERSD EZINEOBHESEOITKAFVEESNTE
SR 15~3mmBETH -7, —. BF2 5 DfilIE. oM THED LS BEBHIASNILNH
MEOHWIHLEFAL T, —EDRES, LS, BOBEII L bDITBREGZMEA LSS T 5
CEIT&D, HHED R DBIRDB/NEW HNITHE A G - THENE S L7cdbD (7 2b ) EH SN,
JEX 3 I mm BETH - 72,

4.2 EFHROEE

A EBRGGOMbDIZEL, Frys—2Dx 7 MY = b THRRLINHREKROEBHEY L
KT HHoND, 7 )b MIWEE L ET A ERRES. FE «c MEOFAEE UTHRA U o Qi
Ty A4 HTHEREEDOB THEAITHEZE 7 <)V s WBESh T3, HARTEL LM & LTz
32 boic, ZRIFROEARITET UK =T OMEE™ b0 7 V7 KNS bIsShic s
Wbh B EnS, BARICRT V7 KREROBRMEmA RO Sl h T/l &b, &L
iz LTy, BEHE T THEMICK 2 B kmBblco s T EMFoh 5,

—Jis BRI A R S U ORISH S ST 250k b AL SITRbh Tz &nbh b,
FUVITAL 0= ABHMIFOMBHBIZE O FEELE L. SERERYEHOTOZI ENEED
Xk oo TR, 11 a—o v XTR 772 NV DESRYOELE L THEZBE 727,
15 i 7 5 NVEBIIA S BB L A FY 2, A5V, 75 v 28T —0 vy KT
T RIET 5, I—o v SHBHYR I U THARIZ b 26 Shicoid, EE, ALV VA
DHBHEBICL2bDER OGNS, Bh TS [TAHE] SN2 ROEHY A £ 0. BERFFS O
B DML TIT O S e, 2Dk, AT v 70 A F U A0 0 KEEDO B OISR T VT
DIIPT S HRITLD Sz, BHMOIMARILARROSEATI T T HE S IC L 0 fkish, F
WL HIE O DM 2P A THEA Lok PR A S V7RG HR)® I o T b, #E. B Al
P Ll &) OEMIOIICIHEER AT O, PEEBCE (1567-1636) AT 451
TR FASARR BRI |0 D /K AR [ AR HE A B JORBTRRBRIRE 1L 8BS (1824-83) A [HEdd
HZERCKIEEE N, FENIFEE. (1858-75) Fi Al [FEASHLZERCAIHEM ™, BHPIaSAR PRIk [
ALK | OREHITA SN B3, HWHE SR E UTBIES 2 [HIERUIAIE ] 12ih v
CENRREEKICOHNET I ENTE 5, AFRICHOZ S OB E 2 SORM T IZ0ITh &L
PRI TH 5,

COEIITLFRRE TOHARICE T 3 BRIESULMDIZ EA ERfHEmEA SN S, 17714 (W]
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8\ PRI IS ERE & & B2 U C BRI ORIEEIT » e HEMITF VS5 - 2% HND
Mieimeem] 123, [REMFEEAT HERCTHEY « SHBL s TAXCHA cEXA - EADA -
NBENEDA 54« BHEOERER S, HEOMED 217729, HITREA LLERE % &
MEND, —H. WIFbEEBCRO B E U TERHEOLARRKA B0, MiEofEICRKLTH
5%, FEC124E (1800) HAF I AM I IS M EEN ORI O Iz 0IT, RIKDOA T v 7GR I BA
DECANPEWDOIEA L E2RLM LA T VIS HMOMNER SN -7, ZDH, LILIE
(1804 4F), RIRAITIZHE OB 2 442 R LA E28E L. FEEHED, ThE AV TEE
ORER M A IEE S & BEHEETRESR] K0P, 4 FY XOXIITITE TH A D1 THiM
MILZETT > TOBILFRRD 7 2 )b PEER® MRl T 5, L L, 1805 i3 FE R Pk S
NTNBED, Fho, BEERERTHELZHET LI L E 00, Zh o ZRREMEICE X, il
BAREMNTPIT & B B R BRI RIT T, 1868 4 0 A HERT t b BrBUF O IR HIR O A2 TIT L
SNICEMABMA THDON TN KRIEHICEN TR ENIG SN 5 D, 1876 DK
B OB, EEER RO BHO12HIC N4 ViikE S hcHEME L, H EE = (1845-86) ot
E#. 1879 LB H TERBIT CRRMETH) ORRERIZRIERE S - 7™,

4.3 B ER B LUHRES L ORI

19 AT HARIC G 70 & SN MBS 3. BPESEAMESICL2 bOICpHTE S, £7,
TEM A S DM [HEMEIR ] 2 Eh S ZORMERER S 2 ENTE B, KHFDLF
ZHEITI8I0E CUED O 1FMMS 6 FefiiE TOREEMOMB EHEL T LD S & [KFHRE
W24 K, BHFED 99 K. ~NB~NEDA TAT I, /INER 10 I CRFE D . & FBHE 6534 [IX. B/
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[Summary]

Analysis of the Manufacturing Techniques of Historic Textiles:

Scientific Analysis of the Materials and Techniques of
Imported Yellow Woolen Textiles and Its Interpretation

FUKATSU Yuko

Traditional Japanese textile culture developed on the basis of high standard craftsmanship
in the rural areas over a long time. While techniques for manufacturing textiles and mass pro-
duction system advanced in the 20th century, many traditional techniques and materials for
making textiles have disappeared. Thus documentation, preservation and replication of tradi-
tional textile manufacturing techniques are necessary though difficult today. Applying scientific
analysis, this study explores textile manufacturing techniques including dyeing, spinning and
weaving for cases of seven imported yellow woolen textiles from the 19th century. First, analysis
of the manufacturing techniques of the seven textiles was conducted in order to clarify their
characteristic features. Secondly, their colors were measured by spectrophotometer, fibers were
analyzed by Scanning Electron Microscope, dyes were analyzed by High Performance Liquid
Chromatography with Photo-Diode Array detector, and elements were detected by X-ray fluores-
cence spectroscopy. Then, the results of analysis were placed in historical contexts, and the
techniques for manufacturing these textiles as well the time and place of their manufacture were
discussed. The study concludes that five of the textiles were produced in Europe while two were
probably produced in China, all in the 19th century. These textiles reflect materials and manufac-
turing techniques of the 19th century in different cultures.
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