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1. Restoration Report

Yuko Yamada. National Research Institute for Cultural Properties, Tokyo
Sayaka Inoue. The Association for Conserration of National Treasures
Kyoko kusunoki and Masato Kato. National Research Institute for Cultural Properties, Tokyo

1.1. Data
Title Reisho-jo
Painter Unknown
Period 15th century
Owner Museum fiir Ostasiatische Kunst, Museen Koln
Media and format Hanging scroll, color on silk

1.2. Restoration Data

Duration May 10, 2011-April 2012

Conservators in charge Masato Kato, Kyoko Kusunoki and Yuko Yamada (National Research Institute
for Cultural Properties, Tokyo)
Noriko Yamamoto, Takayuki Kimishima and Sayaka Inoue (The Association for
Conservation of National Treasures)

Place Restoration Studio (Paper) of the National Research Institute for Cultural
Properties, Tokyo

1.3. Condition before Restoration (Fig. 1.1.a, Fig. 1.2.a)

¢ In a past restoration, silk having greater tenacity than that of the artwork had been used for the
first lining.

e Numerous creases had occurred on the artwork as a whole. These had caused the artwork to become
separated from the first lining (Fig. 1.3.a).

* Cracks and losses of silk accompanied these creases (Fig. 1.4.a).

e Silk used for the first lining was exposed at places where the artwork was missing, presenting a
different appearance from that of the lining silk with regard to the difference in the thickness of the
silk yarn and weave count.

e Lines had been drawn, colors added and inpainting done on missing areas (Fig. 1.5.a).

* Paints had become detached or lost.

¢ Paints had been used to fill weave count especially on parts of the background, but much of the
paints had become detached.

¢ There were milky white stains on parts of the background.

¢ Stains due to the passage of years and insect feces were found on the artwork

* Many crease reinforcement paper strips had been applied over the final lining.

¢ The mounting fabric had been removed by the Museum before transporting the artwork to Japan,

leaving approximately 0.5-3.3 cm around the artwork.

1.4. Restoration Concept
¢ It was decided that restoration of the artwork to its original state and maintenance of the present

condition would be the fundamental concept of restoration.




e Paste with strong adhesion had been used in a past restoration to apply the silk for the first
lining. This had led to a loss of flexibility of the artwork as a whole. In the present restoration,
it was decided to disassemble the entire artwork, including the first silk lining, so as to produce
less tension on the artwork and to enable easier handling of it as a hanging scroll. Kozo paper was
selected for use as the first lining for the same reason.

¢ It was decided that new mounting fabric would be chosen to mount the artwork as a hanging scroll.
The three-tier mounting style, the same style as that of the artwork before restoration, would be
taken.

¢ Although the old roller knobs were made of ivory, it was decided to use cow bone for the new roller
knobs, considering the recent prohibition of the use of ivory.

¢ It was decided that a paulownia roller clamp, wrapping cloth, storage box and an outer case would

be newly made.

1.5. Restoration Process
(1) Coordinating the mounting fabric
The person in charge at the Museum was consulted in coordinating the mounting fabric.
(2) Investigation before restoration (Fig. 1.6.1)
Photographs were taken and condition of damage before restoration was investigated and
recorded (Appendix 1, Appendix 2).
(3) Removal of dust and accretions
A brush was used to remove dust and accretions.
(4) Removal of the old lining paper (Fig. 1.6.2, Fig. 1.6.3)
The old final lining and the third lining were removed (Appendix 1, Fig. A.1.8).
(5) Consolidation (Fig. 1.6.4)

Aqueous rabbit glue solution (1-2 wt-% concentration) was applied on the painting and writing

parts for consolidation.
(6) Cleaning (Fig. 1.6.5)

Cleaning was done by spraying ion-exchanged water to the surface of the artwork and absorbing

moisture with a sheet of blotting paper placed under it.
(7) Consolidation: second time (Fig. 1.6.6)

Aqueous rabbit glue solution (about 1-2 wt-% concentration) was applied on the painting and
writing parts.

(8) Facing (Fig. 1.6.7)

Since the silk of the artwork was more fragile than that of the old first lining, it was necessary
to protect the surface of the painting in order to remove the lining. So, seaweed paste extracted at
room temperature, rayon paper and kozo paper were used to apply three layers of facing.

(9) Removal of the old second lining (Fig. 1.6.8)
Appropriate amount of moisture was applied to remove the old second lining.
(100 Removal of the old silk first lining (Fig. 1.6.9)

Crystalline a-amylase (Nagase ChemteX) was used to loosen paste (Appendix 3). In order to make
the enzyme more active at low concentration, the enzyme solution warmed to approximately 40T
was applied from the back with a brush. After the first silk lining was removed, pigments were

measured by X-ray fluorescence analysis (Appendix 2).



(11) Silk infill (Fig. 7.10)

Electronically deteriorated silk was used to infill the missing parts of the artwork from the back.
Silk was artificially deteriorated by eradiating electronic ray 2300 kGy to silk cloth for painting
available on the market (Appendix 1. Fig. A.1.9).

(12 Removal of starch-decomposing enzyme (Fig. 1.6.11)

Starch-decomposing enzyme and decomposed starch were removed according to the method

described in Appendix5.
(13 First lining (Fig. 1.6.12)

Kozo paper for the first lining was dyed with a plant (Alnus firma) using a brush so as to match
the color of the artwork. The paper was then treated with a mordant of camellia ash (pH 10.5). This
process was repeated 7 to 8 times (Appendix 1, Fig. A.1.10, Table A.1). Then new paste was used to
apply the first lining.

(14) Consolidation

The painting and writing parts were consolidated by applying 1-2 wt-% aqueous rabbit glue
solution.

(15 Second lining (Fig. 1.6.13)

Dye obtained from Alnus firma was used; wood ash (pH 10.5) was used as a mordant (Appendix 4).
Prepared misu paper was used for lining with aged paste.

(16) Application of crease reinforcement paper strips (Fig. 1.6.14)
Mino paper and new paste were used to apply crease reinforcement paper strips.
(17) Coordinating the mounting fabrics
All mounting fabrics were first lined with mino paper and new paste. Then, misu paper and aged
paste were used to apply the second lining.

(18) Assembling (Fig. 1.6.15)

The artwork and the mounting fabrics were assembled in the three-tier mounting style.
(19) Third lining

Misu paper and aged paste were used for the third lining.
(20 Final lining (Fig. 1.6.16)

Uda paper and aged paste were used for the final lining.
@21) Drying

Paste was applied only to the paste margin, and the artwork was placed face up on a board and

dried with restraint.
(22) Inpainting (Fig. 1.6.17)
Basic color of the artwork was applied to places where silk infills had been made.
(23) Conditioning

Traditionally, sufficient period of time is considered necessary after mounting to ensure that the
size of the artwork would become stable. However, the effect of a long duration of drying process in
an environment that is stabilized by air conditioning, as is seen recently, has not yet been tested.
Furthermore, it is known that the stability of the size of paper improves, generally, after repeated
drying and humidifying. Thus, drying that is close to the traditional method and that also entails
changing of temperature and humidity, which is thought logically to better stabilize the size of
paper, was chosen (Appendix 5). In this case, paste was applied only to the paste margin, and the
artwork was placed face down on the drying board and conditioned with restraint.

(24) Finishing (Fig. 1.6.18)



Roller knobs, a hanging rod, a roller rod, ring tacks and a wrapping cord were made anew, and
the artwork was finished as a hanging scroll.
(25 Documentation (Fig. 1.1.b, Fig. 1.2.b)
Records were compiled and photos of the artwork after restoration were taken.
(26)Storage (Fig. 1.7)
A paulownia roller clamp, paulownia yaro-style storage box, and an outer case were made anew.
The artwork was wrapped in a piece of silk cloth folded in two and sewn in a French seam style and

placed in the storage box.

1.6. Inscription regarding Restoration

The following inscription was made in ink on the roller rod.

EARZEf SR —IE v > RSN TR
PR RPUAE (2012 4F) WWABELT  MOEATBOE NESL AL AERE SO SR AR ZE T I & % Pk
T AR AN B AR SEMT S PRAEASAE I T T X o THRESUEI MBS 7 b Y = () ISRV T
Jiti 1.9
FE G PRI A R BRSO

(English translation of the inscription)

Reisho-jo, Color on silk, hanging scroll, Museum fiir Ostasiatische Kunst, Kéln.
Restoration completed in October 2011. Independent Administrative Institution, National
Institutes for Cultural Heritage, National Research Institute for Cultural Properties, Tokyo. A
project of the Cooperative Program for the Conservation of Japanese Art Objects Overseas, 2011.
Restoration Studio (Paper) of the National Research Institute for Cultural Properties, Tokyo. The

Association for Conservation of National Treasures, Kanto Branch
1.7. Note

Old mounting fabric and lining silk and paper that accompanied the artwork at the time it was

transported to Japan were returned to the Museum.
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Table 1.1 Dimensions, before restoration
. i (cm) . i (cm)
Heigh Width
EN I N
Artwork in maximum dimension 115.6 40.7
s
. (196.0) (52.2)

Artwork with mounting

SR () WIRBUBERAERICX 5

Dimensions; The bracketed figures were acquired during on-site investigation




Table 1.2 ~{:  B4HEE%

Dimensions, after restoration

e i

eight (em)  yragn
A
ok 115.6 40.9
pas
ik 204.4 54.9

Artwork with mounting

T - ALRRSE B2

Table 1.3 Format and mounting materials, before restoration
e B (ZBeR3)
Format Hanging scroll (three-tier style)
HIAS AL PR RSl (BRI CTHI D BEL )
—, JESE Kinran (gold brocade) with arabesque and peony on a

Inner border, Decorative fabric strips

pale brown background (removed by the Museum before
transporting the artwork to Japan)

%

Central border fabric

Pt AL SCHU (FTEREE IS CTEI D BEL )

Ginran (silver brocade) with Chinese flower pattern on a
reddish brown background (removed by the Museum before
transporting the artwork to Japan)

Outer border fabric

Stz (rglfEicCnEEL)
Grey plain fabric (removed by the Museum before
transporting the artwork to Japan)

SOFh (FrEfE I TR Ak L)

ey Ivory (removed by the Museum before transporting the
Roller knobs
artwork to Japan)
- M oRE21 R T2/ 2 Y AD
LS 31 H x 24K 115

First lining

Silk Warp thread: 21 denier 72 double-strands per 3.03cm
Weft thread: 31 denier 115 double-strands per 3.03cm

B AR FEHE
Second lining Kozo paper
LK L

Third lining Kozo paper
LA FE L

Final lining Kozo paper
ik FE K
Crease reinforcement Kozo paper
FlifEHH _

Infill silk

PN _

Roller clamp

g _
Wrapping cloth

PRAFH _

Storage box

Itk _

Outer case
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Table 1.4 Format and mounting materials, after restoration
ik Bhhe (=B
Format Hanging scroll, three-tier style
WA B TR (RRERY)
— 7 adE Kinran with stone pavement and takara-zukushi

Inner border, Decorative fabric strips

(treasure-filled) patterns on a yellow-light indigo
blue background (Hironobu Orimono)

iR

Central border fabric

RS T S HU . (BRI RR)
Ginran with tortoise-shell pattern on a reddish
brown background (Hironobu Orimono)

Y 7S A2 (REAER)

Outer border fabric Brown plain fabric (Hironobu Orimono)
e gl (HUKRE)E)

Roller knobs Cow bone (Hayamizu Shoten)

R N MRl (R T5)

Roller clamp

Paulownia roller clamp (Kuroda Kobo)

(T IERRRG A (HUKREENE)

Wrapping cloth Lined silk wrapping cloth (Hayamizu Shoten)
PRAFAE HilJ= Biae (FRHT5)

Storage box Paulownia yaro-style box (Kuroda Kobo)

VS B CRA)

Outer case Paper covered with indigo blue fabric (Oiri)
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Table 1.5 Restoration materials
K A F A MK
Water Ton-exchanged water
NET VT (FEER)
1 Wheat starch (Kusano Shokuhin)
Paste

il (SR E)
Aged paste (Sakata Bokujudo)

B
Animal glue

TR R, ¥ >+ =y MEA)
Cow glue (pellet-type animal glue, San Orient Chemical)

BB (m2—3—2k  FSUT = FTS5A4. 7 A HEKE)
Rabbit glue (New York Central Art Supply, USA)

77
Seaweed paste

<770 (AP KIbhEEREE)
Mafunori (Gloiopeltis tenax) (Kyuhei, Owaki Manzo Shoten)

7T R

Starch-decomposing enzyme

i a739—%¥ (FFEera7v7R)
Crystalline a-amylase (Nagase ChemteX)

JILEEAE KR (GERAL BAIR)

First lining Kozo paper (mino paper, Hasegawa Satoshi)
B LK MM (EMIfE, hEEE—)

Second lining Kozo paper (misu paper, Uekubo Shoichi)

H LK MM (EMIfE, LEEE—)

Third lining Kozo paper (misu paper, Uekubo Shoichi)
LML KR (FREAL, MRPYEATT)

Final lining Kozo paper (uda paper, Fukunishi Hiroyuki)
Prike FERC (GEIRAL KHTR/CAR)

Crease reinforcement

Kozo paper (mino paper, Ota Yahachiro)

BB (REEMRD . MOTATBOE N H AR 1 )10k 58 B A%
TR I TR FE 72T
Silk (Hironobu Orimono) irradiated by Takasaki Advanced

k\'
Eﬁ;ﬁﬁf Esilk Radiation Research Institute, Japan Atomic Energy Agency
FE21H 5082 Y A0, #E 14 i x 2 7K 60 K
Warp thread: 21 denier 50 double-strands per 3.03cm
Weft thread : 14 denier 60 double-strands per 3.03cm
ekt JHEL (H P ek )
Dye Yasha (Alnus firma) (Tanaka Nao Senryoten)

10



(a)

SR (&) () B4 (BHFHRAR) . (b) 1515
Reisho-jo, artwork with mounting,

(a) before restoration (at the time of investigation at the Museum), (b) after restoration
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(a)

Fig. 1.2 &H#K (a) 48201, (b) 157451
Artwork, (a) before restoration, (b) after restoration

(a)

Fig. 1.3 ¥ (a) 1R, (b) 1516
Creases, (a) before restoration, (b) after restoration

12



(a) (b)

Fig. 1.4 #ilinox%k () BER. (b) B5E#%
Losses on creases, (a) before restoration, (b) after restoration

(a) (b)

Fig. 1.5 #ii% (a) 401, (b) 15414
Inpainting, (a) before restoration, (b) after restoration

Fig. 1.6.1 1Bf&nI#H# 4 Fig. 1.6.2 [HEITHMERE RIEHK)
Investigation before restoration Removal of the old lining
(final lining paper)
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Fig. 1.6.3 IHEHT HMERE (HhEH0) Fig. 1.6.4 F#%1k (1 mH)
Removal of the old lining Consolidation (first time)
(third lining paper)

Fig. 1.65 2 1)—=v 7 Fig. 1.6.6 #7%1E (2101H)
Cleaning Consolidation (second time)

.

e =

Fig. 1.6.7 #4IbH Fig. 1.6.8 [HIEFTHMEERZE (BT
Facing Removal of the old lining

(second lining paper)
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Fig. 1.6.9 IHEF Bk (ILFEH) Fig. 1.6.10 #Hi#fH
Removal of the old silk lining Infilling

(first lining silk)

Fig. 1.6.11 7 ¥ 7 ViR 2 Fig. 1.6.12 NETH
Removal of the starch-decomposing First lining
enzyme

Fig. 1.6.13 315 Fig 1.6.14 #iifke
Second lining Application of crease reinforcement
paper strips

15



Fig. 1.6.15 {7 L Fig. 1.6.16 #EITH
Assembling Final lining

Fig. 1.6.17 #i¥ Fig. 1.6.18 £l ¥
Inpainting Finishing

Fig. 1.7 PRAFHES% GOral)

Storage items (new)

16
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A part of this section was presented at a conference.
o INHHF RET MUBEHEAN. JIEFEM, BMGkSE, JELSRh [0 o EmfEs [ ] BEEEpRE — IR
2B BRI OBET R O RBE T L\vikd — | SULM IR 2534 K & BEE pp. 238-239 (2012)
The 34th Conference of The Japan Society for the Conservation of Cultural Property, Abstracts, pp. 238-239 (2012)
o MEHCF IR MUEEHEA. TIPS BIERESE, H L& [7 0 7 U REZOBREMRTEICOWT - 7 v Vi
FEMifK [FREM] 2961E LCT-]  SULMRAABEF R34 RS ZH%pp. 228-229 (2012)
The 34th Conference of The Japan Society for the Conservation of Cultural Property, Abstracts, pp. 228-229 (2012)

ZE 3K
WAL BIFZERT [FES} H A Sty i PRAF BRI 0 S P 2048 BB 5 | p.96 (2010)

WHCSALMATIERT [ 3311 AL D TRAF e OB B3 2 FEBSIF e & H AR DB E— i & 2k—] p.d-179 (2011)

PrbsEde. BUEHESE, KA KR ARNID 2y IS EW [N B 2R OWREICOWT] RERS, 3775,
pp.76-83 (1998)

National Research Institute for Cultural Properties, Tokyo. The Cooperative Program for the Conservation of Japanese Art
Objects Overseas 2008 JFY, p.106 (2010)

National Research Institute for Cultural Properties, Tokyo. 33rd International Symposium on the Conservation and
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2. Description of the Artwork

Minoru Watada
National Research Institute for Cultural Properties, Tokyo

Ho-koji (Layman Pang) is a person of Tang dynasty China who is also known as Vimara-kiirti of
China because of his deep understanding of Zen Buddhism. He obtained certification of his spiritual
achievement by practicing Zen meditation under the priests Mazu and Shitou but never became
a Buddhist priest; he is said to have lived his later years with his family making bamboo baskets.
Depicted in this painting is Reisho (Lingzhao), his only daughter who also had a deep understanding of
Zen. On her left arm is a bamboo basket containing bamboo items made at home; in her two hands, held
in front of her waist, is a bundle of copper coins, probably money from the sale of the items. The motif is
often depicted in paintings of the Muromachi period, but this particular painting is a carefully created
work in comparison with other existing works of the same motif. The fine line drawings and the facial
expression with its careful and delicate use of colors present an image of somewhat chilling beauty.

Above the portrait is a text by Chikuan Daien (Sho-ichi lineage, Rinzai Zen Sect, 1362-1439) dated
Eikyo 7 (1435). Chikuan was a successor of Toshuku Toyo and served as the head priest of such temples
as Jomyo-ji, Tofuku-ji (114th), Ken nin-ji (129th), Tenryu-ji (73rd) and Nanzen-ji (119th). Since
collections of his sayings and writings are not known, Chikuan is not necessarily well known today.
However, he was a prominent scholarly priest.

According to the text, Chikuan wrote an extract from Keitoku-dento-roku (Transmission of the Lamp)
at a request by a “guest” who came with this painting and implored him to write something on it.
Recorded in this text is an anecdote in which Reisho goes away from the priest Danxia with a basket of
vegetables when he visits the home of Ho-koji. By so doing Reisho points to the absence of her father not
with words but with her action. This implies the spirit of Zen in which the essence of things is shown not
by words, which are insufficient for the purpose, but by action of the whole body. In fact, this sentence
is a full copy of a sentence from volume 2, “Lingzhao with a vegetable basket,” in Zenen-mogyu (Zen
dictionary) which was frequently used at the time. Moreover, since there are no vegetables in Reisho’ s
basket, subtly the sentence and the painting do not correspond. That this is quite slipshod of Chikuan,
who is known as a learned man, cannot be denied, but it seems that this was the best he could do given
his age and the fact that he was not at the best of health at the time.

Although from the point of view of style, the painting resembles that of Mincho (1352-1431) of Tofuku-
ji temple, it was created after his death. Furthermore, the lines expressing the folds of Reisho’ s clothing
are somewhat too intricate, appearing to be an amplification of Mincho s expression. For these reasons,
it may be considered a work by Mincho' s disciple. If we are to extend our imagination, it may be said
that the painting was made by a successor of Mincho' s studio at the request of someone from Tofukuji

related to Chikuan or a supporter of the temple who asked Chikuan to write the sentence as a keepsake.

Miyajima, Shinichi. “Kerun-shiniatsumerareta Nihon no kaiga” in Kerun Toyo-bijutsukan ten [ “Japanese paintings in
Cologne” in the exhibition catalogue Meisterwerkeaus China, Korea und Japanim, Museum fiir Ostasiatische Kunst, Kolnl, Tobu
Museum of Art, ete., 1997.

Watada, Minoru. “Paintings Inscribed by Chikuan Daien in 1435 (Eikyo 7): The Matsuoka Museum of Art's Shubun Painting
and the Museum of East Asian Art, Cologne’s Girl Ling-chao,” Bijutsu Kenkyu No. 407, pp. 34-50, September 2012.
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National Research Institute for Cultural Properties, Tokyo

182 1. R

Appendix 1. Documentation

| WS Losses
AEA~OHF  Inpainting on the artwork
B ILEHE~DOHi% Inpainting on the first lining silk
mirh Creases
W - 5% Dust, accretions

Fig. A.1.1 1545 R1 5 B
Mapping of damages before restoration
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Fig. A.1.2 BfSRE R, #c (k)
Micrographs, neckband (green)

Fig. A.1.3 BifsiE s, B (1)
A micrograph, face (white)

Fig. A.1.4 SAREEE R, % (k)
A micrograph, skirt (green)
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Fig. A.1.5 BMSEGE, M (F)

A micrograph, sleeve (white)

ki

Fig. A.1.6 BBEIEE, WK (FIHIZ RS SORk)

A micrograph, underwear (red spiral patterns on a white background)

Fig. A.1.7 BT E, % (EH)
A micrograph, text (written with Chinese ink)

PR TEMT  (Fig. A.1.2 ~ Fig. A.1.7)

RS 7V ¥ V<A 7 1aX3—7 Dino-Lite PRO (ANMO Electronics)
|7 % 1280 x 1024

%7 +—<v b JPEG

Apparatus ; Digital Microscope Dino-Lite PRO, ANMO Electronics
Number of pixels ; 1280 x 1024

Image format ; JPEG
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Fig. A.1.8 #&#HH RIEREHROEME Fig. A.1.9 EHGTHE  Hififk
A photo of the verso under transmitted Photo of the verso after infilling
light after removal of the final lining




fEH L 720t

Color of the new first lining

(a) (b)

Fig. A.1.10 #rBILEAR (@) RWLE, (b) Hetafi
New first lining paper, (a) Control (untreated), (b) dyed

HBUILEAGARL O L *a*b”

Table A1 1M %1 of the new first lining paper
L* a” b* L* a” b*
Bt E &M (SCD EFHEE & F 2wl (SCE)
Specular component included (SCI) Specular component excluded (SCE)
UL
(ﬁfﬁ\-b 92.12 -0.73 7.78 91.65 -0.56 7.82
Control
f)%% . 43.21 10.47 22.45 43.08 10.50 22.40
Dyeing
3 T O P39 & KD 720

CM-2600d (=73 /)V%), Stiki D65, BIZHLE M 10°. WERE 8mm. #HowH O AR (X-rite Color
Checker, x74 bNF VA A —F) ETilllE

Average of the measured values taken at 3 points on the same sample

CM-2600d, Konica-Minolta; Measurement conditions: D65 (illuminant), 10° (observation visual field),
8 mm (measurement area), on white balance card (X-rite Color Checker)
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152 2. FEMBOTHEI MR

Appendix 2. Elemental analysis of colorant materials

SINTEEE e BRI XM 2 1
241Am HHBLRBEHIE  AMRB8774 (AET technology)
/N X kR 28 XR-100CR-0.5-BE-S (AMPTEX)
NI VFF % VAV T F T 4 MCASOOOA (AMPTEX)
7)) 7 v 7 PX2CR (AMPTEX)
IN=VFNars¥a—%

W 1000 #

Py F~URH BEE ¢ % Smm

W& & Fig. A.2.1 (NI S N7 IRTE TE 2 5 %)
Analyzer ; A portable x-ray fluorescence analyzer consisting of

a 241Am sealing circular radiation source AMRB8774 (AET technology)
an X-ray detector XR-100CR-0.5-BE-S (AMPTEX)
a multichannel analyzer MCA8000A (AMPTEX)
a preamplifier PX2CR (AMPTEX)
and a personal computer.
Measuring time ; 1000 seconds
Distance between the detector and the painting ; approximately 5 mm
Measuring points ; Fig. A.2.1 (The analysis was conducted from the verso side when the old first lining

was removed.)
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Table Ao D VIAER

Results
(a) ﬁol})igment Ca
(b) = He
© B As?
@ ﬁﬁlt green Cu
(e) ﬁACV}%reen Cu
® \I?Vhite none
® \I?Vhite Ca

Fig. A.2.1 5 f&ir
Analysis points
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*: g HRkoO Y — 2>
The peak derived from the detector

CaKa

Imm
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Energy (keV)

Fig. A.2.2.1 RIS () OFLXRANRT ML
(a) No color, an x-ray spectrum

150

Intensity (counts)

=11

0

*: BigHROE — 2
=4 The peak derived from the detector
S
]
w0
<
0 10 20 30

Energy (keV)

Fig. A.2.2.3 Ffiils (¢) DHOLXWART by

1000

Intensity (counts)

800

GO0

400

200

(c) Brown, an x-ray spectrum

S *: RO Y — 2

F M: The peak derived
© from the detector

L . “

B

xS |
N
0 10 20 30
Energy (keV)

Fig. A.2.2.5 fkfaifsr (o) DHOL X MARS PV

Intensity (counts)

150

50

a0

(e) Green, an x-ray spectrum

&: BigHROE -2
The peak derived from the detector

= S}

x4

©

O

L}_-MLL—-I_

(8] 10 20 30

Energy (keV)

Fig. A.2.2.7 A5 (g) DHIE X MANRY M v

(g) white, an x-ray spectrum
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Intensity (counts)

100

50

0

S *: kO Y — 2
'jo The peak derived
T from the detector
=Y
4 =
o0
jant
0.5
10 B A

Energy (keV)

Fig. A.2.2.2 #REE5 (b) OB X AT v

Intensity (counts)

150
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50

(b) Red, an x-ray spectrum

S *: RSO — 2
MS The peak derived
& O from the detector
= Q.
2 ~
G 1S

30

20

18
Energy (keV)

Fig. A.2.2.4 #ifgtaifsr () O#EX#@ARZ b

Intensity (counts)

150

100

50

8]

(d) Light green, an x-ray spectrum

*: RO Y — 2
The peak derived from the detector

0

20 30

10
Energy (keV)

Fig. A.2.2.6 AR5 O OHEOEXFARY M v
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(f) White, an x-ray spectrum



182 3. BHFZRAWET T HORE
A.3.1 B#

RUERTIE. A CTEITL L TH b, NET ¥ 7 VM Z I L2 OEE SIS EAEREN
DEEENDO, ZROMMEN L ThHo7ze SOICAHOMBHBIZOMAIAY ZATEY, W@HOK
DHTONEREMEEIRTETH o720 T2 T BEZHALCHIBET Y 720 L. NEHRE
BET B L 2ME L7

FUTURREERE LT, T ATy 2 A8 a -7 39—+ 150 x 10'DUN (Dextrinogenic
Unit of Nagase) #. 1.0 x 10%wt-% /K& THH L 720

B, BEIRGAELTVwD L, NETFT YT UMZRHOTH LS EITBEIT) SR TE RO, B
FZRRWEHHLVIERETILEND D, KGO OI11E, B, BULBE L ELETH S, LI
BEHTE Ve TD720, KTHIIHERET S LIC L7, BEORIORE LM kL BRIICHE
T HROBEEBRL 72,

A. 3.2 BERIREERFAE

A. 3.2.1 B
MEEA T LIERZ R L o238 (21.0cm % 29.0ecm) 21 MHADBLE
175mL D A4 F ¥ K %2 R R T 2> S EE L. 3RO FIZE0 O 720D ARSI S & TR AFRE R o fhit
ATo72. BoNZHIMH (B 1.5mL) % 1wt-% OF ¥ 7 YRE# (9 1.5mL) (2mA. il h oz
REPREETe (FU T VRBBRIINET > 70 L ARERERIH 1 2.7 OFEGTHREL 45 ~ 50 2
BRI L CTER L 72NET v 7 U2 KR CTHO TR L2, IYRBZ ZOBERISMA. 202X - TH
F OV % 5 L 72

A, 3.2.2 fip L EE
# 350 mL OKAEMH L7-KEpi T, e OK) LABEORMER L, 2F 0., MHEFICER
PHEM L o/l L2 BRT 5, COHETHERBEEOMRIWEETH D Lbh o7,

A. 3.3 BEFRBRER DIREFER
A. 3.3.1 )5k
KD (a) ~ () WAET VT U EHRTEITS 2175 726
(a) BER MM RTES L T WL
(b) A. 3.2 DT THEis L 72 LA
(o) BERMAIfR, WK T 30 73 FEEE 7012 P L 72 LA
(D BEEHEHAL TR WEBOME (R
WoRR TR SR E AN OO0 & R L CTHGE ML 2 RERTA L 720
A.3.3.2 WiRkLEE
BE (@) BEZITH N5, (D), (0) & DI (d) LHEEREIERDPIE L SN h ol TORRE,
A 32 DTHET, KM ST D IR ZRETE 5 LM L7z,

A. 3.4 KIEDERRE

AHK 115.6cm X 40.7cm (2K L. Img OFFEAEH L 72,

A 32D/ THRAFER DO WAL L 720 T O R, 3 IPEE 217 o 722 ORI IIEEESEIE L e Do
7 (Fig. A.3).

A. 3.2 DFERTIT 115.6cm x 40.7cm OREHBRF T LE R IKIZHK 2.7TL 7205, EBHIZIEH 5.1L 0K % fE
HL7ze SREAREEMHPEITOMEL D DL DBEREZEFATVAZI L EZRL TS, ARKEH 2 fFT T A.
3.3 LAk DTEARBZ 1T - 72,0
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Appendix 3. Decomposition of starch paste using enzyme

A. 3.1 Purpose

In this artwork, silk painting was lined with silk. Strong adhesiveness is necessary for pasting silk
with starch paste. Starch paste had come up to the weave count of the silk of the artwork. Thus, since
it was impossible to remove the first lining by the usual method using water, enzyme was used for
loosening starch paste by decomposing it to some extent.

A 1.0 x 10”® wt-%aqueous solution of Crystalline a-amylase, Nagase ChemteX, 150 x 10" DUN
(Dextrinogenic Unit of Nagase) was used in this case.

When enzyme remains after treatment, it is impossible to paste something using starch paste.
Therefore, enzyme has to be deactivated or removed after treatment. It is impossible to apply acid or
heat treatment to paper and silk cultural properties for deactivation. Removing of enzyme by water

was applied in this case.

A. 3.2 Removing enzyme

A. 3.2.1 Method

The silk which had been used for the first lining was used as sample. Approximately 175 mL of
ion-exchanged water was sprayed from over the sample and absorbed by a sheet of blotting paper
placed underneath. About 1.5 mL of extracted liquid was added to ca. 1.5 mL of ca. 1 wt-% aqueous
starch solution to decompose starch. (The starch solution was prepared by continuously stirring
starch powder and ion-exchanged water in the weight ratio of ca. 1:2.7 for about 45 to 50 minutes.
Obtained starch solution was diluted to ca. 1 wt-%.) Iodine solution was added to the solution to
evaluate the amount of remaining enzyme by its color.
A. 3.2.2 Result and evaluation

About 350mL of water was required for getting almost the same coloration between control and
extraction. Thus, after extracting with 350mL of water, enzyme was not solved to water. At the

same time, it is possible to measure remaining of enzyme in a sample.

A. 3.3 Adhesion test of the samples after removing
A. 3.3.1 Method
Samples (a), (b), (c) and (d) were lined with wheat starch paste and kozo paper.
(a) silk used as lining, treated with enzyme
(b) silk used as lining, rinsed with water to remove enzyme by the method shown in A. 3.2 from (a)
() silk used as lining, rinsed with flowing water for 30 minutes to remove enzyme from (a)
(d) control: similar silk
After drying, the condition of adhesion was checked, based on a sensory evaluation by separating
samples from the kozo paper.
A. 3.3.2 Result and evaluation
Kozo paper could be separated easily with sample (a), but not much difference was observed with
samples (b) and (c). As a result, it is considered possible to remove enzyme sufficiently from artwork

by using the method of A. 3.2.
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A. 3.4 Removal of enzyme from the artwork

One mg of enzyme was used for 115.6cm X 40.7 cm of artwork.

After the first lining was removed, the amount of remaining enzyme was checked according to the
method shown in A. 3.2. In reality, ca. 5.1 L of water was required (Fig. A.3) althoushit is estimated
that about 2.7 L of water is required to remove enzyme from the result of A .3.2. These suggest that
the silk of the artwork contained more enzyme than the silk used as lining.

Adhesion test was conducted same as A 3.3 at two points on the verso of the artwork before lining.

Fig. A.3 kDR
CZE22 5 TR (B 1L oK THiH) L JhiE (B 3L oK THitHD) L i (89 5.1L oK THiH) L B )
Color of the samples
(From left : extract liquid using ca. 1 L of water, ca. 3 L of water, ca. 5.1 L of water, control)

30



183 4. HWEEOBOIRE
Appendix 4. Color of the second lining paper

WLEFT B ZOARMD TIZEMEAE AR A ~ E 2300 THERET L7z, ZO#ER, WA A otz JEHE T
FEROG 2T > 72,

In order to select the color of the second lining paper, colored paper, misu paper with different colors,
were set under the artwork to which the first lining had been applied. As a result, the second lining

paper was prepared as in A.

LMt AR A
Colored paper A

FEMA G A B
Colored paper B

Tttt AR C
Colored paper C

SRt LA D
Colored paper D

FEWEGO AR E
Colored paper E

Fig. A4 $7 %t DM A RA 2 B 72 A5

The artwork with colored samples
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182 5. AR
Appendix 5. Conditioning

FEFBERS  MHIRE RS TBL-SHW2G2AC (¥ 34 Z ARy 7)
A R ;6 JE
Apparatus ; a temperature and humidity testing chamber, TBL-SBHW2G2AC, TABAI ESPEC

Duration ; 6 weeks

100
90
80 I
70
£ E [
= % eo — R
2. = relative
B2 T -1
=°.g humidity
EJE 5
= = =)
o 3< X
o £ 2 TR
% é% 40 temperature
—_ n
223 \ /
30
—— K
/ absolute
20 / \ \_/ humidity
) \\4
25 30

0 5 10 15 20 35 40 45

Time, day

Fig. A.5 Sl v o iR B 5
Temperature and humidity during conditioning
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