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598 (Material analysis) 7’0 kXJLAXY > (Protoberberine),
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1. BUBHIC

WEEI A AP HRETHRD S Qb shTE
WHOLERD—2>TH 5, HEORMEL, FIKHFPTHEN
N B X OFEARDOFFBAEAOE AR b o
WA ORGIZITS S EMuETH B (KA 1997,
i K o i K 2 2010), FF 513 T D BED IEWIEN
RAEDHS SIEH L, MBEEMN LUt &R %=
L, shosogdghrs7 o< 757 (HPLC) 4
HTIT & 2 WEBEP O BRSSP SMT 21778 - T & 72,

EEED WA T o RN VR ELT BT IV
oA FETHD,
Wk E LT LEKEAT Y Foy Yy () &
W=F o (P) EadEhnhTi3b (Figure 1), HEBETY:
L7km o OIS L THPLCICK B0 s 2
o DRI IE T A T -7 & A, BEXTEPO
53 P/BEB KU ] & B ORI J/B OAED 3 dsr
[EpE i BEE NARPERBEE TRIANE SR,
NRIXA—=FRMOBIETHEEXNT S EMNTES
CEAERLTER (RS 1987, fEe K« fisx K

LK ONIILNRY) v (B) OIEMIC,

D20

2012)o I NS EEEE Phellodendron chinense & HA

Wi BE Phellodendron amurense O FED EWNE I L 72

Berberine (B)

CH50

CH,0

Jatrorrhizine (J)

¥ 1 #EECEET BICEINE T a FRLR Y D
Figure 1 Structure of protoberberines included in

Amur Cork Tree and related species
(Phellodenndron spp.)

UV R IEEERY XWIEEME T606-8585 REHARKAL - IS LET

PV REBIEMHERY RNIZEMEREEEENRES
VOEERIKE AMRE

T606-8585 REBTARXIA 4+ W55 LET
HER T670-0092 EESREERHHAERAE 1 TH1-12

Y EETEHERE SFIEFEFR  T606-8585 REBHAERKIA ~ 1515 LAT
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DEEZ LN, 51T, 0O TFikE LRGN, S
oY EHt I LTIBA Lc & 2 A, Thoh i
B LT HHEF SN, EEENMO SN Yeknd DL
o, HIBEHLIREMNTIRETH B T e R L TEI (hix
A« I - e K 2012),

AL ekt i BEEDS R L S R B B, el (RGRO
geft), R (ioYgeta, Mgy, BEES) B X O
FARTORORBRIF oh b, 1o, WMEEE, HoRk
BE LTSN BRI TEL, Lo T,
FLITX 4 5 FecHite R oXKBLUcHbwohs, £H
S5IIhET, MLHEBHOT TS, FHiT, MR
WTHRH L, EEETORST 515 S0 B WEED pEH
Lot ok E BB R—KT 2 E R LT
i, L Lahs, —ofiligEtefF>ERHT B 0
T, B Sl s 3 hEFE TR S DA 5%
fHALIEbDEMESNIERBHED O, ZD&
S8, PHEEXEFSBERTH - TH, HATRSE
EhkbDLHMTEEdDEEZ T (e K« -
ffer A 2012),

AT, D& GRS DR E D pEHLD
FEIC A2 X, REREORO S DM SDTHIL
DA LD E TOILHBERNC BT B, HH, &,
¥ K U0 K EER D BED KT 2 U TREMNIC BT
U7zo ekl & HAREE & >3k Bk 540t 2
N7 MR D YR EEETH 5 2 & 2458 TE ek
E Rl T Ut B ORI R D B BEEFHZ D0 T
ZhEh HPLC ST & 17750, BH o fF >Rk & 04T
IC& B BED L & DBIRAEFEINICIHA L7, #kTR
Bk & W B E B2 4 2 ERNC HAE S BED T L
ShicHINnEEED o, —J, ffRTREICAHAEK
B2 AT 2 ERHCPEERENST O S TO o AMTE
B35 ENM S ER - T, Rl TIIE RO M %
BB & E i, pEEEH SRRl E o fEE T S0
iz i TOHE D S B AR D GRS AR RS 0 i d
PRER I D IEFEIC BT 2L EMTIC K BT — 7 &
1505 3% &0 S B O XEIER A HiET 5 T —
7 ELTHMO a2 BE Lic, 5610, BEXLM
BRHIE LW TOAEDOND 7O bR 8k
BNk D 5, BESHIREBOMFRIIDVLTLEHE
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U7 (xR« EJE « BB« 2 K 2 2015),
2. 9ibg

F 2 7 b Vi Hitachi F-4500 2 i L, 4
e Ui, @ik o<~ 57 (HPLC) 4047
Z 25 & A 7 412 Hitachi D-7000 ¥ 2 7 L& L,
JASCO MCD 2010 PDA #iHgR TREMEEE M AETT - 720
# 5 L1213 Cosmosil 5Ph-MS (Nacalai), & Wiz i
1213 0.01% b Y 7 LA ofEfE%E &4 MeOH/H.O (1:1)
ZAa v, s 1 mL/min TRE L. (e K- fix
K 12012),

BUCHEBERLS O piE 7 — 7 & U CRER D H APE 10 FE
ROHEpE 11 R 2 07 (xR - e K D2012)0 X
gkt Le, hEEXEGT 28GR 15/E N
A e 2HRER 10 B (—8REH, ke K - ik
Je ek 0 2013), TN TPEBEE AT B HIBERE
B8 & HAK 27T 2RMARER 4 HEZREN
#105mg, Tt L7, #kid L OHBER O ER O
MEROFEKIC > TidEh £ Table 1 & Table 2 (T
mUT, BHOBE RHE, S sticRaotiro
i S IR R ADE 2R 7 MLOIIEI & DT, #
ks E LT T a M RLRY A O HOREIE L 2
X7 bV (=450 nm, Azx=350 nm, 450 nm) % /3
TERFAE Ul IROTHER R ASRIL T, s
i Td 3 HPLC Ml icft L7

3. WIREBHE

3.1 RAREMOIMT

Table 11271 U 7o EBRUHEE R & B AR B2
Atz sppris oW, PEBESNER ORI R % Table 3
12, BARXEROFE S Table 4 123 L, —HO
HRIMRICBOTHRE LchEBLTOS (Ea K -
et % K 1 2012), HPLC 234712 B W T3/ 4k
I IBEAEEICIIE LA EAEN R ORI BEEL,
RSB T X1 B X2 ELTRLTER (fir K-
BEJE « BRIL « fle e A 2015) 4, AWIbRERISR L,
%53 53 DN EBEALT BT, NANY VEE
100 £ 35 F ooty boy v oflixth
(P/BB ST J/B) 27wy ML, BURPHEEE QA
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Table 1 Details of weaving threads
¥+ Object S HraEL Sample for analysis
EplEaE b - e e
Stploat Wi Bk Ee AR
A Age Name No. Color
H1(180) A R BN 4
M-Qing Fragmenton brownvelvet (KIT AN. 324) £ Hyellow)
I FARL B .
% (16C) i SRR o LS 7 (red)
L-Ming Kasaya fragment with dragon onredtapestry (KIT AN.374)
A (170) HERE U AR SR R Hh ZEAERE) Weis 5 (red
E-Qing Nine panel Kasaya with cloud onred 4-end gauze (KIT AN.433) ) (red)
18 (180) R ER B
M-Qing Fragment of Shako brocade (KIT AN.460) Lt * (red)
; D ! WC-5 I (red
# A (200) HHOTEHETE L 53 80 SR e T fre )
L-Qing Fragment with cloud and dragon on brown brocade (KIT AN. 461) z = H(‘pa sgpeen)
WC-7 2 (yellow)
g 2 e 0 e T i WC-8 ok
i (190) AU S SR TR e
L-Qing [Fragment with peony and arabesque patternon red satin damask (KIT AN.466 - - (red)
[E WC-10 AR (red)
: iy Tit ik S (5 M 32 BE AR y
China s 1@18C) . TR (4 FEALAR) N WC-11 & (pale green)
M-Qing Fragment with cloud and dragononbrowntapestry (KIT AN. 470)
JC(140) U B ] B R TR RSB wolz| @l
Yuan Nine panel Kasaya with peony arabesque on green 3-end gauze (P: ZHE[T) e " (palegreen)
JERTRE T~ (8 AfiRLR)
I (16C) T2 T R T oA MR SO AR :
N . e e - Gk WC-13 Tc?l((green)
L-Ming Untied pouch fortea caddy with five pedal flowers on linked swastikain green
damask (S 101)
H ] ’;L ,\_::1-2 4 s z - = o 1 ;
ki~ 9l ST (IS = 0 SRR
(16C-17C) g oment with triangle that cuta square in a diagonal in white brocade (S 102)] < 14 KR (green)
L-Mingto E-Qing 2 & qué = -
TR A 1 (A5 ARREE)TEr)
W18 (16C) T A T MO TEOOSERME < 0 A TV SRR Wels & (green)
L-ming Untied fragment ofpouch fortea caddy with Sasazuru pattem (bamboo leaves, P
pine cane, and plum flowerson linked swastika) in green damask (S 119)
LI (17C) . RN . WI-1 #k (pale green)
E-Ed Karaori with hexagonal pattems onred twill ground fordoll's kimono (KIT - Z
-kdo AN, 406) WiJ-2 ik (green)
LF Y (18C) ARHIAE 128 SO HER Wi-3 7 (red)
M-Edo Karaori fragment with lattice pattem onred twill ground (KIT AN. 513) °
LrHla80) R U A £ B SRR R 5
: : . Wi-4 K (green)
M-Edo Karaori fragment with fish pattems onred twill ground (KIT AN. 529-5)
BELL (160 AR A BB £ SRR Wi-5 o (yellow)
Mom(() am)a Karaori fragment with Chrysanthemums, Wi6 | % (paleyell
y Paulownias and hexagonal pattems onred twill ground (KIT AN. 529-12) - (paleyellow)
LA 1 (180) P T SCRRRR e A Wi-7 5 (yellow)
M ,Ed( Karaori Noh Costume with wavy design called 'tatewaku' on pale-green twill ‘
H A -kdo ground (M) WJ-8 ik (pale green)
Japan 17 e i~ e 4 L €4 - P K SCRRASC O e i
(18CH~19CH#)) | Kosodefragment with nandins in tie-dyeing and embroidery on red figured- | WI-9 1% (grounf red)
M-Edo satin ground (S Z14)
T %4 ; — i
) AT (5 HURR OO SCHE 4 W2 .
T~ ¥ - K
( ISCtEdIOQCHJ) Fragment with hemp leafs in gold brocadeon red ground (S Z18) Lial #(green)
ST o 1
= ki S P RSO G win | fgeen)
L-Edo Fragment with peony arabesque in gold brocade on pale green ground (S Z20) wrier
ST it B~ 1% S, o e J
A g T (MO SRR L _— 7 (red)
( M- 1o L-Edo’() Fragment with good-lack clouds in gold brocade onred satin ground (S Z21) -

ATHNP L LA T O AT, KIT: AU T 254l K22, MoARS =L 7 ay, SdiRar 7iay, p A
Collection is shown in parentheses, KIT: Kyoto Institute of Technology ,M: Matsuzakaya collection, S: Suzuki collection, P: private
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3 AR HE R D T Y

Table 3 Analytical results of Chinese style weaving threads

L4 ARG O 5 FTHE R

Table 4 Analytical results of Japanese style weaving threads

Relative composition of

Object .
. protoberberines (°o) Provenance
identitied
No. Color X1 X2 J P B
W(C-1 vellow 24 4.4 0.5 1.8 100 China
wC-2 red 29 127 04 0.9 100 China
W(C-3 red 29 LLS 0.6 1.1 100 China
wC-4 red 2.1 10.1 0.4 1.3 100 China
W(C-3 red 0.8 59 0.3 0.9 100 China
WC-6  pale green | 1.2 7 0.6 0.3 100 China
WC-7 vellow 1.2 34 0.4 0.4 100 China

WC-8 green 1.8 4.4 0.8 22 100 China

WC-9 red 2.0 7.2 0.8 1.6 100 China
WC-10 red 24 7.6 0.9 1.6 100 China
WC-11  pale green | 0.8 54 0.5 0.2 100 China

WC-12  pale green | 3.4 6.3 2.8 7.3 100 Japan
WC-13 green 4.7 6.6 24 71 100 Japan

WwWC-14 green nd nd nd nd(<1) 100 =

WC-15 green 24 7.0 1.3 7.3 100 Japan

nel: Dye materials were detected. but not determined by low concentration.

VEMBED M LR Lo ARTIE, DRIk D%
Wil 4 B 720ic, o P/B & J/B Ol x5 <&
U, BEHo HAEBCHEERES T — 5 2 AT, PEpES
{CABERL SN 7 — 7 2O T Ui, BURHBERLY T i
FEEHAREDEERIE P/B M8 25%, J/B A% 14% i
HY, Zo0P/BE& /B DDA TN B B4 %
PEEHIMT U7z, 72, P/BAin3%dH 5003 /B filiHs
1.5% % L0l 2 B3 41213 1 ACRE dE 5 &l L 72, P/B At
ChoDMICH BEARBERFERICH B & L,

E BT R R O RS I % Figure 2 123 L7c, EH
Do T — F EBUEENCM A CITRR L, &4
fre&c MEEOHFI®S B 11 MHIE, P/B & J/B
PSTPE E S BE D o3 A9 B HUBITA(E L, ARl S Hlr =
N5 & ITPEHPEREEE O THYD S N7 fikhk & HKT
&i, $ubL, hETEEshCDEZZ oM B,
LinLahe, 3HOHkR (WC-12, 13, 15) (3 H A
MEEDFIC A L, HAED REENHLON TS E
M TE 20 TH -7 SFOTRD S B WC-12 i

Relative composition of

Object .
: protoberberines (o) Provenance
identified
No. Color X1 X2 I P B
WiI-1  palegreen |19 49 26 69 100 Japan
WiI-2 green 14 6.3 1.7 6.1 100 Japan
WiI-3 red 18 69 13 58 100 Japan
WiI-4 green L7 &3 1.3 58 100 Japan

WI-5 yellow 23 84 3.0 9.6 100 Japan

WI6 paleyellow [ 1.7 66 21 52 100 Japan

Wi-7 vellow 25 35 21 51 100 Japan
WI-8  palegreen |29 43 21 47 100 Japan
WI-9 red 33 88 12 3.7 100 Japan
WI-10 green 1.1 34 09 50 100 Japan

Wi-11 green 1.6 41 12 56 100 Japan

Wi-12 red L1 7.2 1.1 41 100 Japan
HiT# T & L2 REETREER TH S (RN—F

2010, % A« EIF - fer R 1 2012), 3RO D 2 FEIIX
bk SRR O AN DA TH 212 bbb
57, CHMoRBHAFEDOWEDOMN, MHHATRD S
nickERoT#i Il EE2 R LT

H AKE R R O 20 Bkl W % Figure 3 1IZX/R L7z,
BUCEE ST A T, XL ER =B THR U7, f5RE4A
THAREREOFIFICHM L, BAMERENNOONT
Wizl E&ER LT, AMoatricfit U B A&k o
FHHATE, I HAEATERE SN/ DD H)
W on, MEESEOEMBIZI ShEh -7,

3.2 FEERER DS

HBHIC & 2 A s ht, hEBERE BARROE
B S, fGkA 2 ERICL 00T 21T - 72, BRI G4
Table 2 123 U7, BRI EE AR & RERICEDE AN
7 PIVORIEIC & O IF, T a bRV RY R D
FNEANRT PIVERT M, RS CITRtao ko
T S BERAESE Uice RO TR ESRIL, W5
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Figure 2 Analytical results for Chinese style weaving threads
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Figure 3 Analytical results for Japanese style weaving threads
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Table 5 Analytical results of Chinese style embroidery
threads

Relative composition of

Object :
: protoberberines (%o)

Provenance
identified

No. Color Xl X2 I P B

EC-1 palegreen | 2.1 6.0 0.7 0.3 100 China

EC-2 red 28 68 08 14 100 China

EC-3 palegreen | 28 10.0 0.8 1.8 100 China

EC-4  yellow 28 78 07 15 100 China

EC-5 palegreen | 25 6.1 0.7 1.0 100 China

EC-6 palegreen | 1.8 6.0 03 04 100 China

EC-7 areen 18 43 06 1.7 100 China

EC-8 red 1.5 437 03 0.4 100 China

O Hli i # % HPLC /0 Wiz it U 7eo P BEZRE R 0 2347
fi g% Table 512, HAKRRXERI D53 Hr#ER % Table 6
TR LT 788, WIEFE & B A O HIr o A 384 &
M TH B, HEBEXZGT 2 TRV S h 7 il %
DF — % % Figure 4 123 L1, BREOSHT — 7 138
o mzZ <lTRR L, s hEREE4d
2HEFOP/BIE J/BIE, TNTHEELED ST
BHUISICDADBIFE LTz, K SHlrasn s L5
FEpEDEEBEA RO 7 filfliRTH B L HIMTT & /e, A5
Hric ik U 7z i E AR 0% 15 > BB o filfk R 13 2 T EpE
BEhfuvohn, 2TChETEEIN I DOTH T,

H AR AR > 54 BHE O HTH R D 5 B IRAEIC T
o i BEA (E]1 25 EJ21) O R%E
Figure 5 IZ/R L7 WIHNOER & & AMSPIEME &
OMEICIRR S h R0 AR O R OEEERT 560
THb, Kigew DEk (EJ-1~EJ-5) DORlFHAD P/B
& J/BRAETHAEREOFRICIAEL, HATOK
HLRED 21T B APE D 8 5E T 4 ob 7 il % % O TRIBE %
L7zl DB, F7z, %0 O 8 EHl b %
(EJ-6 »» 5 EJ-21) O 16 M 12 fildH o ic P/B &

J/B M HAKERBED MR ITAFEL, HAERBEDMN%Z
w~Ute —7, EJ-12 &£ 13, EJ-17 £ 18 i3 P/B 5 U
12 J/B 3 S T EPE S BED RIS IFE L e, T
SIEHG B KOS D AR TH BRI S h
7HIBRARTH 5o HPD PR D BITHIFED SN B
CEMS, HATRKEGAEEShZONWPSHTH
SIC6Mb 57, JHREPERROEESHN SN T
Wiz Z &2 B, Figure 6 1213 H AR MG #E (EJ-
2275 EJ-64) D5 b, [W—ZHi TR 2 pEH O HEEE
AuntcEEZZ ohsH%EmR L7, EJ81 &£ 32, EJ-33 &
34, EJ-35 & 36, EJ-43, 44 & 45, EJ-52, 53 & 54 72
ERvInbE—Rb itk 20 RE A TH Y,
STOFER, RUEBEMEHMTE /A, TOXSICHU
QKR 1 5275 2 il T HARE & PEPESRAES 2
Biae 0, HARNXORGICHAPERE/ZTTRL,
RIEE Gkt T B S N 7R ANEAE L T s T
ol &ExRLT,

3.3 FEMHBZOEREROBPHERZHICDNT
LARRORRICE T 2HEEDORY, I13b b
AmDEEMNEIN T b, Thoicks EfEMSH
RAKAPCHES, EELEMBHLLSShTOLE
GREY 219870 & DT HBE & EHELIR L 72t sk 3 Wil
ENBHHOD, ZHINTHIBH4R « RART EQat
DA DDA SN B, 1641 FEM S 1832 FEF TOL
A7 THADIMAR S I (B8&Z31 b)) i<
b L3, —H, FHDHAD S HEA~D R O I,
g o= LRER (HfEF, 7)) IKiRoh, BIEIANXT
Lo 5, k& LT 1681 FiE g e (FE?) 130
i (#3178 Kg) oidskbdh—HnATH s, FETII,
<52 DENAPERBHSTOE U T 7oA, RRIC
Auoshdyv= v RYELSL D, Rz, hETENS
NTORRRE A AN SHAT 2 HERUESTB VLI 2K
BL7cbDTHB, PEAEHREE (WUIIHEE) B2 HTE
THHMEICHAEEEN b S SN, Th TR SN
ADHIEF A S N7 THEEIZFE E R OEER LT B,
SHATIC & 0, TERGURE R T 0 A PE S BED (] A3
Ao TS, MERSPETHEEsN/IETEDT
Hiig, HARERED 5L FRORMPEICEIES Y,
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Provenance of Historical Textiles by Component
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Dye (2) : International Textile Trading between
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The Amur cork tree and related species (Phellodendron spp.) are widely distributed in East
Asia, and have been used since ancient times as one of the traditional natural yellow dyes. Non-
destructive detection of this dve is readily achieved via the characteristic fluorescence of its
major ingredients, protoberberine alkaloids. In this research, we investigated the international
trading of dyed threads by determining whether the Amur cork trees that provided the dyes
originated in Japan or China based on the ratios of palmatine or jatrorrhizine to berberine
(jatrorrhizine/berberine and palmatine/berberine ratios). The ratios indicated whether the dye
came from the Japanese species, Phellodendron amurense, or from the Chinese species,
Phellodendron chinense. Analyses were conducted for traditional Japanese- and Chinese-style
textiles with designs from the 14th century to the 19th century, and the jatrorrhizine/berberine
and palmatine/berberine ratios were determined and visualized in a scatter plot. Japanese-style
weaving threads only appeared in the Japanese region of the plot, and Chinese-style embroidery
threads only appeared in the Chinese region. However, a few Chinese-style weaving threads
appeared in the Japanese region, indicating that Chinese-style textiles were woven in Japan. The
some embroidery threads from Japanese-style textiles were used with Chinese Amur cork tree
dye, which indicated that embroidery threads dyed in China were used in Japanese textiles.
These results are discussed in relation to trading records of dyed threads from Nagasaki Port

between Japan and China in the Edo era.
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