I—2-E40F (E) ICR5hB3REEICDONT

SIEES

1.1ZL DI

#3I— - ¥ a k(I (La Moisson) ) (P.1984-0003. 70.3x126 cm /
Photo 1) IXIHIAT5 AL 7 va ARG TH Y, 1984 4 1THA J ¢ IREBIR Z 8 1k &
O [ 37V PSRN B S A I S s R R R 0o WIVEAR X 18824 T A 71
FNG RIS & (F4E) (2 SN Em TH %o Tl RIS AW REZ REBL
722 ofEmiE o
T EE By O CHEIHZ
Ly EamESh, ok
i D 72D H W 7D
DENENF YT AT+ —F
DT Y2ELT VIa—Y
TAIFREIN TR Y, K
e OB UKIRE 20
7Bz eI 2010
R RIS wBRT
VAR BEA ST AR HMEL TR A2 L 720 HF12H
MEL2DE RO (X717 2) O ThH o, ZOMEmIE, 57 A%
IREE a5 0712 [ détrempe |E RFLSNTVBHIZ LS, [TIFX T [7
URF HBIE [REHKEAEE (opaque aqueous color) | k& Kid
SNTEZDEHINTVRBEATAT AL DOPIEHH S D Tld % 22572,
by [détrempe] (1Aih) &id. SHTOEH I IoTEROM T A3 7%
LIEEIIHVENLFTETHL, —#I2IL, [détrempe] &iZ distemper.
tempera®Z & T, B (122h) DI PREW A 2% A T4 2EF BAKMEDOR
BRHWAEEOIEZIETEINTWAY, 7275, —J5 T ltempera] &
B UL RE A L, INTHEAL T DWT D HEVIEIINSEHEBDORE
Wa A7 2T HEE SOOI R B IR R ALz L Vs
YIROWARE AT LT HF R BIR T O T, [détrempe | HIRMEDH
H7Z2F 2L TWRELRLA W,

F9IE AREMAE IS BV THBHNCL LM T AL E, B EE BX
O R g O LM O W T EE AT Aol EBIT, MDY T VE
K-y T4 RAEIEFERT (GCI: Getty Conservation Institute) (2H:5 L C.
WEYEBIORORBICOVWTHT Az~ 57 [ HR5HT (GC/MS) i
LA (ELISA) 12 &% A 747 A3 HT R B L 720 Z DGR, HED
bR EEOATAT MIBTHLE VIR 72 ARTlR, Zhboy
W DAERIZOVTHE L7200,

35

Photo 1

3= €4 (U ) (P1984-
0003) o ¥ 7O B %R
(3-2 BRI 1)



Photo 2

PidiAi Tk RENKD AR 05
YTTADRYLAT, FIVHLED A
EOHNTW5,

Photo 3
CPURE Y 75 936 430 TN A&, K/
DIERDORNL B AEL TS,

2. e o4
C OGO LHRARIE R BRRA T 1 om® B 720k 25 7R, Mk 24 ARk
MRDIEOEHDH A\ AT 7 ADH A X3 B D BEHERIRE Tla 7L, #isk
WA RO REZVEINE TH 5 A (marine) XS SRR AAKEZ W
BMREOFY I NATHEE, hT7ARYLATETHWHBEIA B LN T
V3% (Photo 2) 2220, B U HE P HBYEEA L-OTIE %L #HEY
BATHE DN T 7 ARG DAy Fv— (BiE) 15> TH LT A A L7z
DD HENEHBVBATFOBEXA T A EEAL, A Ay
Fr—DORESIZHEDLETYRB L THLESDONLEZLND Y, HiE D
Bt A ZBUEHL O FHEM E R DR D S 122 20T, BB D TH
AN DS WEE 2 DN D, A7 ARE R AN v F X —I B A —
H—R W UNEHER) RED RS VT35 AW TH Ay Fr—
IOV THRETR BNV —MIARHTH 5,
AEMIIZHE DA T 7 AR 2 BERICEDEIT LR MR %L, 2
7= Z2AREENT WV, B BT Z ZAOFLEIZWE DX 747 A
G EREEIZTHIENDH LA, TOMERHTIRZDIIZOEUT RV,
TN BOM P VARSI AL TVLA, BHELHEIIIZILALAS
N, BIERIZESI YN THY, WIRE SRS IS BIL T, W
KSR E O KRKDDOBE OB L BFEL TDHIZ e b hol:
(Photo 3)o ZD LN, BIE D X747 ZIIE, U1, Wi # 27 Lk
DHDOTHH R FEWETFEL,

3.5

3-1 &i&RH T 2

YY) JE R Rt AR i A BBLZO RS E DI B0, Mk
LB T AR poTze TOTANTIE, VIO B ZBEANERL T
L7 AMBIZBEHM 90, ZOBEANAZRSE ORLERIF§ 50 %
2D, WEYEIIH T 5T AMIA VT7ADRYLAICB VT, Bt
T57 AMIM I OFPSRYLAIIZ AL B 40P (¥, %0,
Re~ifls, k) TTAMEAT Borze AL EFNINEC, KRR, 345
NVAEYYR, MYy, 28—, Trbo, FEK 2HHE) T 7 AMERE
DR 12DOERZT AL THLRDOERZT AN 2 TORH) 138
157 E L7z A7 AME, ARESEE T 5 RGHAE 37 2572,

32 HR DRI

HWBRDBIL, A T7ADRYLAA DTSR 2R (T vgl~
2.5 gldground: #uBEV &, OWE), VEMIKEA LRI 723N A 'y
i % ELEM T, CORB LI G 2T RN T TV gdel,

D (MEBDIE + 5 o7 AA) & g5 L Lize B0 LM & L 4 2 05
B 72(F>7p.l. 2, 3. 50 pldpaint: B g, Ol . Th o EE Y
YTV FICHHHBYEDE ATV, FRIUE (X Photo LITR L7, &
720 FIENLE IARWI 245, SASHT ST TICHE L TR BN 25
RL2DT, TRORL7: (T vpd)o 7 pl~3DKRESIEK
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T ug. g1~58p4. SOREIIEA ug Thb, 7NV gl~4BL0p.1
~ 33 RS L R O AT, 2.5 & .4 SIRATAT DA T2,
3JMBNEHIUHBEDIEELERER DRE

HEVE g1~ 4O Epl~3%2 R AT VERICEMLTruxty
vay GGEHEEWm) 2L, ST/ SOEBMETIc I o Blg 2 Lok, £k
RV T3 EE (SEM) (12X 5853, SEMIZMHIE 3 % EDXIZ L) EE O [F]
EEAT 2070 SEM BIZICIZHAE 17— 2418 JSM-5800LV & % Fi v,
AN =RV ZEEZLTHOMEBEL 15~ 18 kV, BEZETHEZL.
EDXid, =57 ZxE AV — 55 #M X007 € 1 DX4 1% v 720
SRS MAEIE 15~ 18 KV, T A S A B2 90°, XAy i L 4
35°, WD10 mm. Si--E4H g, WERH 2008 Tdh 5.
3-4XT 1) LI

3-4-1H 27O 5T BB (GCIMS) i

A< 57 (GO) EERIBEHICAAEH W70 b 77302
ET B OB BET O A DRI ML CEME - BR8N
TELHETHDo B2 5L L TREMH (GR) Lebi2h T o (EEH) O
FSUE S & AN OB (Wi - 73 L) DA &0 3B o & B A3
T B0 TEAT2HBORITD T2 E ug T T, EMiER DX T4
I AR EAER O FZEICEHSN TV L TH L, 22 Tid, GC/MSY
2T EEVERER. ol - BRI R W 7 4 [ 5 o 3 FE o
N RAT 0Tz THOIMD IIHTERIB D LT A AT B72012,
B> 7 vpdlpbz, FMHXZTLDIZNGT72 RILADS
BRI /-8B g~ 7V g 513, #EEDJE (g.5-gro) &4 77 AF5 (g.5-can)
WZBEL. TSR T A AT & B 2 O GC/MS AT B XU L5
A YDA o BDITHY A 22 A LW BRI R W T, 25T
A AT A WTEAT b o7z,

OEAERE D720 GC/MS 534
AAHIEIND T IV BREBIMARG L IzH L, Y INALL TGC/MS 54t
2L, BERLHBEDO S IZLoTHILLIKWEERTHEDOT I/ (7
A= NVAD N = E N = & VNS N i = L) VN A i = S = b))
V) BENMREICHEL TRO 22 YL A QBRI ©) YV IERRER
i & Pierce Chemical #1: ® MTBSTFA/TBDMCS (N-methyl-N-(fert-butyl-
dimethylsily])-trifluoroacetamide+tert-buthyl-dimethylchlorosilane) DR &
EHTH Do WIZ, AEOT I BAHUKERAEREL Vo84 2\ B I%RE)
DT I B OB BRI TR 528 T BEHE OB EME L
720 #EL <1 M. R. Schilling (2005) "',

@it~ -BHg R E O 728 0 GC/MS 534t

MV & Alltech Associates #1:# Meth Prep I (TMTFTH: m-(trifluoro-
methyl) phenyltrimethylammonium hydroxide, X%/ —IVi&iH) DEE
WICXD AR EEFNBIRIFR D 7 b, 2 F WALZAT 7\ GC/MS THHT
L. B DRI RAL % B X720 GC/MS 5347 @ 7¢I K. Sutherland
(2007) 17,
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Table 1
IIA WL Hik

GHEW 77 L[ 52 D720 D GC/MS 5341

HAEHIE TN LSRR R L CHBEICL22H e, 7T F VLl
TGC/MSIZHEL, TRy R e Bt 2 B AR 2 8 X — b U MR EEICIR
HLTRDIz 7T FILHO BRI, O-AF verad v 7 IV
DENT Y /Ay ) =)V L MIRBERR T d %o GC/MS 75 #7 1 o 5EM 1
Mawhinney et al. (1980) ™2, & & & B, B0k BUREJEHL G & A2 8 3
BORMBE DD Z A BEARETILER L 72, #:1i1Z M. R. Schilling (2005) ©,
O~@D 541213, Hewlet Packard 5972 GC/MS % L7z,

3-4-2 T %k (ELISA : Enzyme-Linked ImmunoSorbent Assay)
IIAFLEMEER SN PR Z A CCENOENE (BiE) 2 e = - F
RS AHITEET, MR O REEESITIIN, BP0 TECAVGR
T3 THb, GC/MSD 5 Tid. BEEHOBEAE AT 47 LD
RELTVHEE, eIV EBWB LD T L HBREL TVRHESITIIA
TAT LD E IS 2 DA%, LT A TIRAF R & W PURFUA UL
EFHLTCW 2O THAD A T4 2% [FE TED, MHERIEF 754
DA—F—ThH5, HHLPiEILTable 1OEBYITH B, 25 Tld.
BERLELTT VAR AT 7Y —Ex IV pNPPR MR IELL, v~ 7u 7
L—bor et R T 405 nm OWOEE I E L7z 0.30D,, L LD
WGEEZ R L7256 DA BptE & HIE L7ze 700t O F##lid ]. Mazurek et
al. (2008) 4,

— &bk Rk
Egg Ovalbumin #AAB1225 Rabbit IgG #AP132A
Collagen #AB6577 Rabbit IgG #AP132A
Collagen #AB198111 Goat IgG #AB6742
Casein #RCAS-10A Rabbit IgG #AP132A
Plant Gum #JIM 13 Rat IgG #AB6846

B, GC/MSE 54 FIZLB5M 7y T ARG @ J. Mazurek

%)i"?? &Of:o

4. 53R RE R

4-1 BIEFE T Zb

HWHEFIIEDBEFNIT L THIE R EM LIRS Atk 2o /Y
Eo Dotz —H, BEBIEZEDHERIH L TCHVREBMRLIL5 7
M BEARLICONAZRAER§ LAV KRE RN A o7z T,
[l — & TT AMEAT Rolc /20l B 26N 5, bolbIEMLIzDI1X2 EH
DIEEIK TH o720 TOTED L, BHIGD AT 17 MIIRMED W G DY
WEHERIL 720

42 WZNE LUV EBE DEE L EMNERDRE

WEYEIIAE2NE T EDXOM RS, RREIZHBALRBAIN Y 7120
AW (Ph, Ca, Al Six#it, MIEOZ WILROMHIZEER) ., FEIda
HOM HHNIOHELRBAN Y AOFRAEY (Ca, S, Si, AlZHH) &%
Z 5N 7z (Photo 4., Table 2), JEXIZ ETREEH20~30 um TH 5, F/E
a7 uRAv s v ay OERGBRICBWTRITE L EIN A dHo728 L,
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Faint layer —
T e S

S Ground layer f

Main peaks in EDX

Possible pigments or minerals

red: Hg, S / Ca, Si, Al
yellow: Pb, Cr / Ca, Si

ground bottom: Ca, S, Si, Al lead white+calcium carbonate
. calcium sulfate, or calcium
upper: Pb, Ca, Al, Si sulfate+calcium carbonate
paint layer'|white: Pb / Zn lead white / Zinc white

vermilion / red lake
chrome yellow / yellow lake

blue: Al, Si, Na artificial ultramarine
green: Cu, As emerald green

* p | ~3THRHSNEBEREFELHTHS

ZOEFHE DS, TROATAY MIKETHLTHEESKREWEEZS
N7z, BEBIZOWTIEI AT (p.1~3) OF > T NERRIZDHIED,
WHLH] O KO K MBIEETIE ZHBOM D> CEEORAAYLEST
WaZE, RIS R0 I TPV R O ERSH L2 L, B
B #Ed, A OBV R Z TnwBEI e b A7z (Photo 4), 70 At
TavEBBRLZEIA ZO3Y VTV TRBABIZIBOAT, ZOES
1310~ 20 um T -7z (Photo 4), 7O A7 T ar THEIN 2T XTD
PR D[R IL TER D o725 R BOL—FREH VAL MEHINT
EBRHIIMA T, 19 AR HICEES RO SN/ TH S, Jusf T u—
(1814/154E~19), ATV bF=U > (18304 ~1), T AFLF 71—
> (18224 ~1) 7 &% [dl5E L 72 (Table 2).

43ATAY LR

4-3-1 GC/MS &

BEAE [ € H o GC/MS 7517 i % Figure 1, Tables 3~51277R- 3, ¥
TVpd, pb. g5-grold7IVBEE R FOTIVHBHABRIITA S TTA
(FarFROFEEDPSMEDR AR, IR, aF—F - ¥I5F L0
A EL BHEOLOTH DA E VEHIBI L7z 7 g.5-can
BT IBEIFEALEEE R, M- ay - IRE @ H 0504 (Table 5) Tid,
P TN pADRL RO & ATV, A/PIL (TEIA VB3
VT IVERIL) MR W LS EMICHR T 20 TIdhwEE LN, £
DHRIAW TH 2. 13HDIH T NIHEEAL TR & ATES T,
BHIRICH R T2 b SN horze Lo T 47 E bz, uw,
BHEDOWT NS EATHRWERIBIL 7z, M H 28 2 H O 553HT k5 A (Table
5) 1% TN p.5I1E 5% DT R IER & ATWZDS, WO T LD 77
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Photo 4

WM FTOH T pl (1HBEDIES u
m) (& L) ezoraztryar (1
HEEDIZ2 um) (4 b)) D67 B
FEH, 2ol (/T) L SEM
B (ET). K AR-#HL—F A
TN TR Y, TAFGIVRT)—
EEHBEOBERAREIN TV,

Table 2
EDX 53 # i



Figure 1
GC/MSozu< 754 (7w
p.5 DEFVEIF D 5HT)

Table 3
&V [ 52 I © GC/MS 53 4T D i
Ho T/ BOERAE (ppm)

Table 4
F2 TN p5 BLUL
FAH I AT B AR 2

Table 5
3HED GC/MS 734 (HFTH, -1
v -BHIR. AP R OF LD

Figure 2

IIA W ORReo T T TSI
& Y FHEHW T =7 HuUk 7
FHB 35— Pk, v ER
HEA AR, T I VT3
SYUR, AR IPUREY) A B PRI
B RERL TS, 0.30Dus U
LW SRR L2 BtEe )
WL 7zo

“&an @ TIC: saSp 0
c
1]
320407 g
v @
£ £
Je+0T % °
=
o
280407 o |
26e+07 | i»
|
2 4o+07 é |
u
@ c | -
220001 S ] (e
] =1 "
a o o
w07 P €
1 3
1.8e+07 , 3 E
@ °
1 Ba+0T g E » E.
5 is
Q B
1des07 L) - ?_-g
) = o >
- = =
1.20407 2 E H 5 |
T oo i 2
1ee07 - 30 ’g-
] ]
5 o s
2000000 fa| 4 c 0
-9 = —
o ' b i
BOD0000 . i N E
4000000 | 3 § =
2000000 I
Tee> 800 8% 700 78 80 850 900 9% 1000 w0 1m0 s 1260
sample p4 p.5 g5-gro  lgb—can
sample weight([ g) 343 110 97 66
percent protein 0.9 Gﬂ 6.3 0.4
alanine 10.58 21.49 20.01 1.07
glycine 16.02 24.30] 26.22 2.56
valine 2.26 6.59 4.06 0.00
leucine 3.97 13.02 8.87 0.00
isoleucine 1.26 3.96 2.58 0.00
proline 13.99 24.29 22.93 1.45
methionine 0.00 0.00 0.00 0.00
serine 1.26 712 4.51 0.00
threonine 0.00 4.34 2.91 0.00
phenylalanine 1.23 4.50 3.20 0.00
aspartic acid 4.08 13.74] 9.72 0.00
hydroxyproline 6.68 25.19 17.30 0.00
|__glutamic acid 0.00 0.00) 0.00 0.00
lysine 0.00 0.00] 0.00 0.00
Concentration, mole % Corr.
Sample/reference alanine valine isoleucine |leucine glycine proline oeff.
sample p.5 20.9 4.9 2.4 .6 .0 .3 6.7 1.000
Isinglass, Zecchi 181 4 2. 4.1 46.9 150 0.3 0.889
Collagen&Gelatine (mean) 5.7 0 . 3.7 46.7 16.7 2.4 0.895
|Egg White (mean) 2.0 18.3 12. 21.6 148 105 0.0] -0.120
Whole Egg (mean) 2.0 174 13. 220 14.5 10.9 00 -0.125
|Egg Yolk (mean) 209 16.6 13.3 232 14.1 11.9 00| -0.150
Casein (mean) 10.9 16.9 12.8 220 8.6 288 00[ -0.246

Fatty Acids Oil/ Wax/

Sample Amino Acids (Protein) Resin Sugars {Plant Gum)
p.4 paint 1% amino acids 5% Fatty Acids (lipid) |Less than 0.05% sugars
layer Glue (0.96 corr. coef.) P/S=3, A/P=0.04
No wax or resin detected
p.b paint layer 6.8% amino acids No oil, wax, or resin 5% glucose (from canvas)
and ground|Glue (0.89 corr. coef.) detected
g.5-gro [ground 6.3% amino acids No oil, wax, or resin Not tested
Glue (0.95 corr. coef.) detected
g.5-canlfiber of Less than No oil, wax, or resin  |Not tested

or

canvas 0.05% amino acids detected

1 ]
08 8 Ggt-Glue WRbt-Glue
08 Casein ®mEgg

= Gum

06

05

04

03 -

Absorbance 405 nm

02

0.1 4

p.4

Positive
control
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Ly AELED T, MEHIMEN B L T BAb L 72 h v 7 7 A R#E LS F 3k
THLDTIIRVNLEE ZON 5, pAIET MR L O ZHEE G A TH R
720 £0T 2V TNWEBATUT DL L THIMI A 2% & ATW R WEHI R L 72,
INEHDFERDS, pad. .5 2.5-groll AT AELTE TN TV S EH
TELDIE, BOARTHoT0 g5-canldh v I7 AAi D TIEEAE AT 4
L FmATVR ZORERIE, BRI DA77 LKL FRL72ER
T ANORERRL I G OMBLE AN DD KIT, HOVE L ET 572
DIZLT I FEHETHML 72

4-32 T 714 H&

HASG OO TN p AL psid Y FHEW I T—5 > (BWIE) Hifk Tl
VRIS E R L. BIIE CTH 5L h b o7z (Figure 2). Ziid GC/
MSOERE—3F %o —J7. HBNH 7N g5-grold ¥ FHidha5—
TUPURICh X REIY 27— U HURICD B Th o7z AT
AT LD RAEHFAERE R E D TSI IV HILL TV AEE R, Pk
VER LB (CoOBE, Y XLy HX) Ly IVvicEIN s EHE
O HKRBYIAEDSF U T DA IEPUR A RIB LR, LW R EDH 5o
7 g.b-grold, MO EEAEBUE (B, INVTHE¥A >, KT L) 12
PxRL7228, 2L TGC/MS DR RIZIB LT CELI LD, Hiak D
FTHhPDOBEIHIZES>TZIA FTHERIS S Thho7zbH 2, BEHIR L7,

5. KMHBED Fx2 8 2D FBER
PLEDINC, H OfE R, BB DA 747 LIE ($abbAKMEED)
THHIEWbotze 72, [2AEROIMBL TR XS, RIS
VT ARNLAETHVHBINHEEIN THLIENnD, BN FDOH 7
AAiZ ANy F ¥ —ZRko7e CE MO TH 2o EXHH 2O 2 RITF)E
FTHDOTIERVRL VIR Z T 72 Thbb, ATy 2% EmET 5
MEDOHEY THIUTHBE ) FEOM ZIRD FPNT TR 75 KD
WD IZNEFIMEDS VO T, KEHEYBATF O T 7 A& ANy
Fo—ITRAEMBY D FITFEL -V AREDPELTLEY, ZOEMICED LN
LMY O LHITEBRELRIREBITIE ROV OTREWD, EWHZETH 5,
ZIT, G THLONIEREDLIEMITH A SN TV R R AT 1Y
LEFBOMEZANTH T 7 2HEDZ L, € DHAN Y F ¥ —Iifko
THERL TH 720

TERTIRIE LT DL BYTHBo O THESTBROB, HIRAT DA77
A (1 em’ B8R 20 A, #5R1948) 27 LEF R THD, @7 v T7AIC
Bk OkEBYOERIZ13:1D) 28403 5. OF LERMEZEE, fi%Y
Z28 (1EHIZRe—=r—AF. 2B A 25 E1:1
TRAELZZDD. ATA7AZIB T, KEBOERIIZ15: 1, BALEE*
Ak L1 TRA) B4 35 (Photo 5-1) . @ 2 B B2 Hz i S & 725,
e oA 77 A% LT ARy F ¥ —IZ3k 5 (Photo 52) . —HOIEFEITIZ
RFEAMEE MR R O R B O 215720

AMELIZH T 7 AT ARy F Y =D ThH 77 AR % $i) Z & i i

a



Photo 5-1

Photo 5-3

Photo 5

KPR Y H T 7 AR 5-1:
DR T 7 A% ST, D E
2BHAT T2 52 H T 7 AR
DR BIETLT ALy Fr—I2
o TWBET A, 531 APy F ¥ —
DIFTHT 7 AR ATZE T,
POHIZIR> Tl VBT T
VA5, TR HFEIZAELT
WRWY,

Photo 5-2

T B2 2 WA A L2500, fllidF-7 R HEDL A
U #ro7z (Photo 5-3) o B BATIE DA & 77 AKi 3% W I RIECTORE -
W SNT=ZER B L TH Y Y7 AR 2 LD THID, TOHELRRS
HE I EL D07z, FoT AMMBY THREL TWAVIEEICEH S
BEOFTHRYEZ D, WEYVBRAIFE DNV T7 A E AN T ¥ —IZ0R DS
LI ORED R NEE 2 5N Do FEEE EXahUR ISR AT H A>Ty
AR WAL TAM Y F v =R TV 7 S AR S £ 2 T AR ->T W
%o ¥ i BT Lucien 1258 T72 1887 4E D T T, HO D HF->T W B X b
Ly Fr—DKES, ThbH 305 DN T A4 T (AN yFr—Ilh Ty
AKi%) $I TROB1ODRNL A5G O R Lolz RESD, TEHVAHE
(white plaster) Hi# ) THI 2 WERWE DA > 77 A% % 5 L) Contet [ZHHA
TIELWERO TV, ZORFHMBY D 77 ALIZKMERBRY D57
ADZET, EHF IS TEIZ B FE DA T 7 AMi % HIr TAN y F v —
CIRAIEL TV ZEBHL D TH 5o

6. %%
SR ORFRAEICEST, WEIZBEZATAT L LT DA 2 DKRED
HWEYT, LRBIISALREBAIN YT LORAE. FTRIZABEO A, HLAX
AHEREEHIN T ADRE THEI LD Dol SO, BEDO AT
TALBTHBIEDVHIAL 720 Wl FICHAEL T AR E ORI, BEEH
B IREEDbELholzlcdR, HEL» ol e B A L27-012
HUIDDIEEE 25N b, G5 AMEROBIEZ EAEICKIL T 50 THIUR,
BT~ (glue tempera) ] D EKFLSEY T3V hrtBbhs, [T
RTJPZEINT v RIEBREINDBENN DY, [REWKE ] 2LT7IET
HAEBFEINDEBENDTDHEDHTH 5, EHFTIZIZZOERBDINCH T
T TRT Uy RIFIEEIN TR DD, FF DO HD Y TIERF
ST b TRV, ZRODOERDATAT LB RO, HHW
FENR AT AHBRELTHEOH, SHEMSPIZHoTNLIEZ ),
AEMIETTIR OB BATFOEN A T 7 AR A LI, HHVIEH
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WOBATFEOBEN T 7 AR WAL TEF BEE A A v F ¥ —I2iko72
BONEEZLNDLH, WTIUIIL TS, REHBED A T 7 A, bbbl
KM 77 A (toil absorbante N TN T T NINY) EFREN LB DA, W
KEAFIZEBMERDEZ ISR ELTHA T AL TEZ L 2R T H]
Thbo BEOHL MHEHBYE RIS, WEFERITBNTETRELRA Ty
AN AKRPER I 2SS, 2R YO LTHRGEL TWzD TidG vk
EZ2HN5, B, WO H 77 RIEIRY Fr v S RAILABEEH T 7 RIT
LAMEHBEY DD DB — N 7Eo72 EbNTEY, ThETiIThbhi:
BEEADEDOILEEMIT TN L2, —J5 T, KB D EORBRET IR
ENTW7DOPIZERHLPIRoTWRV ZDIIRIRM D20 AIE
mASKED B IZLHHL 722 L3 EROBHHZLIEEF 2 5
ARUERIE BB ORATED A T4 MIBTHHO T, WH K ATH I
FlET) == Z I TEBER BRSNS AT, [ QLB A S
R TRHENREVETFHEND, ZOEMISETIL—Y 07 (i
K EITTABH\IET 7)) L O TRR SN TV 7225 Hijd
OHHANS, GHRIITV—I VT E2PITTRRTAHIIHIDVHEYTH A9,

Eif

ATFAT DD E L TLIZE STy T AR GE T D J. Mazurek K. RSO H 12D
BrER7z72&, SOITKMER DA 77 AR B CLIEE S/ BN P EESEMT R O 124
BEBGE R EHI T AN 7 7R LTI S S 7 R RE WS T 5 o R A LI
WwzLEd,

(1] [ SLPE MR AR R no.19, 19884, 27-28 H,

[2] PEEIZINE KL, A1E I3RS 4 [Pissarro’s People ] (Sterling and Francine Clark
Art Institute11/6/12—10/12, Fine Arts Museums of San Francisco11/10/22—12/2/26) {2t
a2 CORBEARICBWT AMERET V2 EL TV Ia— YT ATEO B EID TEA TR
IRENTZ,

[3] Joel Isaacson, “The Painters called Impressionists”, in The New Painting: Impressionism
1874-1886, The Fine Arts Museum of San Francisco, 1986, p.394.

[4] Pierre Larousse, Grand Dictionnaire Universel du XIX® siécle. Nimes, Gard : C. Lacour,
1991, p.623. / André Béguin, Dictionnaire technique de la peinture : pour les arts, le bitiment
et l'industrie, Paris, 1992, p.360. / L. Masschelein-Kleiner, Ancient Binding Media, Varnishes
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Technical Examination of Camille Pissarro’s The Harvest

Miho Takashima

Camille Pissarro’s The Harvest (P.1984-0003, 70.3 cm X 126 cm) was origi-
nally exhibited in the 7" Impressionists Exhibition held in 1882. The 1882
catalogue stated that the work was détrempe (tempera) but the actual bind-
ing medium used was undetermined. When a request for the loan of this
work was received, we took the opportunity to conduct scientific analysis,
with the NMWA lab examining the layer structure and pigment composi-
tions of the work, while the Getty Conservation Institute performed an
analysis of the work’s binding medium.

An SEM-EDX analysis revealed that the ground layer consisted of two
white layers, with the upper layer made up of a compound of lead white and
calcium carbonate, while the lower layer was made up solely of plaster, or
a mixture of plaster and calcium carbonate. Although only three samples
were taken from the paint layers for SEM-EDX analysis, they revealed that
the paint layers contain pigments used since antiquity, such as vermillion
and yellow lake, as well as pigments newly invented in the early 19th cen-
tury, such as chrome yellow, artificial ultramarine and artificial emerald
green. A gas chromatography mass spectrometry (GC/MS) analysis for
protein showed that both the ground and paint layers contain amino acids.
A comparison of the amino acid composition in these layers with the amino
acid composition of standard reference materials using the methods of
correlation coefficients revealed that it was highly likely that these amino
acids were glue-derived. Further, an enzyme linked immunosorbent assay
(ELISA) analysis of samples of the paint layers showed a strong positive
results for anti-collagen (animal glue) raised in goat, and thus this glue
was concluded to be animal derived. GC/MS analysis for drying oil, wax
and tree resin, and GC/MS analysis for plant gum also indicate that there
was no mixture of these materials in the ground layers or paint layers.

Both the lower layer and upper layer of ground are present on the turn-
over edge, thus indicating that both were applied to the canvas, and then
the primed canvas was stretched onto stretcher bars. We experimented
with recreating the construct using the same pigments and binding
medium found in the painting in order to see if it was possible to stretch
canvas primed with aqueous glue ground onto a stretcher without creating
flaking or cracking. The experiment revealed that there was no problem
with stretching a canvas primed with a glue ground.

Analysis of the binding medium indicated that glue was the medium
used for both the ground layers and the paint layers. I suggest that future
display labels should indicate that the painting materials are glue tempera,
and further that the work should be displayed under glass for protection.
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