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A significant portion of Asian lacquer collections in
today’s western museums was originally made in
China specifically for export to European markets.
The J. Paul Getty Museum’s collection includes
pieces of French furniture dating to the mid-eighteenth
century that incorporate panels of Chinese export
lacquer as part of their surface decoration, an early
eighteenth-century inkstand thought to be of
Ryukyuan origin (76.DI.12), an eighteenth-century
secrétaire  (65.DA.3), and an eighteenth-century
black lacquered cupboard (78.DA.119).

In a systematic technical study of these lacquered
objects, analysis of the organic constituents in individ-
ual lacquer layers was carried out using pyrolysis — gas
chromatography — mass spectrometry with tetra-
methylammonium hydroxide derivatization (THM—
Py—GC-MYS) [1-3]. Additionally, the presence of
protein, oil, and starch within the layer structure of
lacquer cross sections was visualized with both
visible and blue light illumination after treatment
with selected stains used in histochemical protocols
[4]. As the research progressed, objects from other
museum collections were studied for comparative pur-
poses in order to gain a broader understanding of tem-
poral and geographic trends in Chinese lacquer
formulation.

It had been assumed that all Chinese gi lacquerware
was made from urushiol, which is the exudate of
Toxicodendron verniciflua trees that grow throughout
specific regions of China, Japan and Korea.
However, this study revealed that Chinese export lac-
quered objects were formulated with laccol, which is
the exudate

from Toxicodendron succedaneum.
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Considering that laccol was also identified in a group
of eighteenth- and nineteenth-century Cantonese
objects [5], laccol usage may have been quite
common in Chinese export lacquerware. Although 7
succedaneum 1is closely associated with Vietnamese
and Taiwanese lacquers [6], much Chinese export
lacquer was produced in the south of China, near
regions where this tree is widespread. Recent taxo-
nomic research suggests that the range of so-called
Vietnamese lacquer may extend further into southern
China than was previously known, with laccol trees
identified in Guangxi Province [7].

Systematic review of the Chinese literature on the
topic of lacquer formulations makes it clear that a
wide range of organic materials that can be added to
qi lacquer has long been available to Chinese artists
[8]. In this study, significant amounts of cold-pressed
and heat-bodied tung oil, linseed oil, and perilla oil
(with the latter two often identified in glossy finish
layers) were identified in the export lacquers. Cedar
oil and minor amounts of camphor were also detected,
which was unusual considering that extensive review of
the Chinese literature on lacquer formulations failed to
uncover specific mention of cedar oil and camphor.
However, some tree resins may share the same
Chinese characters, making it difficult to find specific
references to a single resin.

One unusual finding was the detection of significant
levels of carbohydrates which correspond to laccol-
containing layers. Although catechol-rich saps
exuded by lacquer-producing trees contain small
amounts of naturally occurring glycoproteins and
carbohydrates [9], these components have never been
reported in Py—GC-MS studies of underivatized
urushi and laccol lacquers [10]. In THM—-Py—-GC-
MS of wrushi, methylated carbohydrate monomers
and dimers are barely detectable even with the aid of
selected ion chromatograms such as SIC 88. In con-
trast, every laccol-containing sample showed two pro-
minent series of GC peaks easily located with SIC 129,
and their mass spectra corresponded most closely to
various methylated derivatives of uronic acids. In
peak area reports for the eighteenth-century
Ryukyuan inkstand, the laccol carbohydrates com-
prised more than 10% of the total detectable species.
These pyrolysis compounds are highly unlikely to
have originated from a lacquer additive, as they were
also detected in fresh sap from a 7. succedaneum tree
tapped by the authors.

As a consequence, there may be significant conser-
vation implications on the aging behavior of laccol-
containing objects. For instance, scanning electron
microscope imaging of dried urushi films reveals tiny
pockets of carbohydrate-rich material that become
holes after photo-oxidation reactions, eventually
leading to microcrack formation between the holes

Studies in Conservation 2014 voL. 59 SUPPLEMENT 1

ikt (8] - BRI HBAINH RS T ERE A VSR
FOEE (LAY ~ seiol ~ SR&0H (1RR#H 2B
BASOERET) BB MAAMADERE
B > B A T o AP E R SO
[N S FE B RCHE - 28 > AL T RERE
MHEHY RS0 - R D S B — AR B e 2
FEk -

A S ENEREE S SR E T IREIRE
KL &Y o BEZRARE o3 IR AR R & B E B SR
iy - RaaVDERANEE SRR EEY) 9] |
DL R 13 — E o R REEUT AR B RV IR I A S %
By 2 T oA - BRI E LR (10] - BIEEAE
THM-Py-GC-MS M bt Fe i Al A T i
T-EEEAISICSS - B DUEAIH A B/ K B & IHY
BN R - K2 - (EHISICI29(ERE 532
FERHE & & AR B A L R B R {18 B B A SR A sl
1] > 1 e Py R B A R R R e Y R BB T )
B P AT A2/ G BR /KA HY SR it
Ferh > EiRE /KL S AT A AR AR
10% - 15 S BARAE S W) K A] RE AR EH SRR A
Bl > DRUR AP AE 2 2t e B A8 S A R A A S ]
e

AL - Wt EFEZMmNEY) - BERiRAK(EEY)
AREE S HELE S EE TG E - f
W ERHETEEERVEE T - AT ES
iR EVIH NELO SRR BRIV - H&i&
T/ NI Z I R A 448 [11] = ERRY &4 Ep B K
{bEYIEES IR - AT DRI E R R R Ay
FULIRF GG R -

e AR ED 07 T B Y A B R S E — TR 2 A R
B > AEEAE D B B 1 4 25 i B SRR R R TP R AT
Wik — 2= AP+ — — A TN RE B % - M52
g B B TN P ER G AR (FE.87-
1974) - FLJRf@RAMAHAIRERGHYERED - 1AE L
I B AL A3 3R 8 R By BUR A RS AR By » B2k
AEAEOR P R RIS > SURGEC#E A KB K
IS i ILE A SRR E R F P REE [12] &
TRE b B T RO A o BRIt m] DUBE R &4y
RN T P MIENRAIE AR SR =

DL EWTFErS R AVEE SR BUR » T BUR SHY R LR
FITARIE P B RERI 25528 - IE N E— D HIE B T4
AEEENES > TN RPEIRSEVER - Rt
IR (R E ST 7eie it et - ER AN 2 E
H BT 7 St o A (P 7 S — Y SO B
i -

Gz



Chinese lacquer alei b

[11]. Considering that the carbohydrate content of
laccol exceeds the levels in urushi, one might expect
that oxidative and cracking damage to laccol surfaces
would be even more pronounced.

While most Chinese lacquers made for the domestic
market were found to contain urushiol as expected,
one unusual example was a mid-sixteenth century
filled-in polychrome lacquer dish from the Victoria
and Albert Museum that depicts a five-clawed
dragon design, bearing the mark of Emperor Jiajing
(FE.87-1974). The ground contained cedar oil and
camphor mixed with laccol, whereas a mix of laccol
and urushiol with camphor was identified in the
upper red layers. This may be explained by parallel
archival research into contemporary Ming dynasty
records which state that large quantities of laccol
from a region that is within present-day northern
Vietnam were offered to the Chinese Imperial court
as tributary gifts [12]. This implies that laccol was
available to Chinese craftsmen working even in the
north of China, confounding the conventional
wisdom regarding lacquer use and availability.

In conclusion, this study demonstrates that Chinese
lacquer ware is compositionally much more complex
and varied than previously understood. This may
have significant implications for the further develop-
ment of conservation treatment methods and may
also offer new possibilities for dating, attributing and
authenticating Chinese lacquer. Further studies will
doubtless expand our understanding of these unique
and distinctive objects.
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