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Introduction
One of the most enigmatic paintings of the seventeenth century is a still life
in the collection of the Amsterdam Rijksmuseum. The painting is the only
extant work of the infamous artist Johannes Torrentius (Jan Simonsz. van
der Beek, Amsterdam, 1589-1644 Amsterdam). The painting is on a round
oakwood panel with diameter of approximately 52 to 50.5 cm, and is signed
and dated: T.1614.1 On the circular panel we see closely placed together on a
shelf, a flagon, a wine glass and a stone water jar, with above them a horse’s
bridle, and with two white clay pipes lying on either side of the wine glass.
The glass stands on a piece of paper with musical notations and an inscrip-
tion, which reads ‘ER+ wat bu-ter maat be-staat, int on-maats qaat ver-ghaat’
(fig. 1).2 The painting has been associated with an emblem in Roemer
Visscher’s Sinnepoppen of 1614 (fig. 2).3 This emblem shows a similar flagon,
glass, and a jar with the motto ‘Elck wat wils’. The emblem and the motto are
meant to convey the virtues of temperantia. The wine from the flagon is
diluted in the glass with the water from the jar, so that each person -’elck’-
could mix it to his own measure or wish: ‘wils’.4
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A similar message is conveyed in the inscription on the
painting, which is written as if it were put to music:
‘maat’. Its meaning can be taken as: ‘That which is out-
side maat - measure, or immoderate behaviour, behav-
iour which is literally out of time in the musical sense -
will perish in on-maats - untimely, unmeasured - and so
extreme quaat, evil’, or  ‘That which exists beyond meas-
ure, will perish in evil beyond measure’, indicating that
immoderate behaviour will be immoderately punished.
The objects on the painting support this message in that
they present an allegory of temperance or moderation.
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Fig. 1 Torrentius, Emblematic Still life with Flagon, Glass Jug and
Bridle, round panel approx. 51 cm, signed and dated: T. 1614
Rijksmuseum Amsterdam (inv. no. SK-A-2813)

Torrentius
Johannes Torrentius (fig. 3) had a reputation as a
‘…seducer of the burghers, a deceiver of the people,
a plague on the youth, a violator of women, a
squanderer of his own and others’ money…’5 He
had an eventful life; rose to great wealth, was
interrogated, severely tortured, and tried.6 His
erotic pictures, some of which depicted masterful
nudes in mythological settings and are now
known only through literary sources, were pub-
licly burnt (fig. 4).7 At his trial a death sentence by
burning at the stake was called for, but eventually
Torrentius was sentenced to 20 years imprison-
ment for ‘his atheism, abominable and awful blas-
phemy, together with his shocking and harmful
heresy.’ After two years he was released from
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Fig. 4 Couple making love, etching on blue paper, 225 x 163 mm,
signed: Torrentius f.., Printroom Rijksmuseum Amsterdam (inv. no. RP-
P-OB-47.335), attributed to Johannes Torrentius

Fig. 3 Johannes Torrentius (1589-1644), print by Jan van de
Velde, Haarlem Municipal Archive

prison through the intervention of King Charles of
England and appointed court painter.8 His stay in
England may not have been entirely successful since:
‘giving more scandal than satisfaction he returned to
Amsterdam…’9

Torrentius was also as a painter very remarkable. The
peculiarity of his working methods was repeatedly
stressed, by himself as well as by his colleagues.
Descriptions of Torrentius’ technique by his contempo-
raries are marked by comments on the particular com-
pelling rendering of physical objects and by observations
about transparency. Suggestions have also been brought
forward about Torrentius’ possible use of the camera
obscura. Constantijn Huygens was puzzled by
Torrentius’ methods and wrote that Torrentius: ‘tires the
inquisitive minds, as they are searching in vain, in what
manner he used colours, oil - and if the Gods may wish -
also brushes.’10

During his trial witnesses testified that Torrentius had a
peculiar manner of painting. This was confirmed by
Torrentius’ own statement during the interrogations in
which he declared: ‘...that he paints with other paints

Fig. 2 Print: ‘Elck wat wils’, in  Roemer Visscher: Sinnepoppen,
(Amsterdam,1614) (RMA inv. 325 G 12)
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than all other painters, and therefore also works with
these in a different manner than other painters.’11

As the peculiarity of Torrentius working methods are
stressed over and over again in modern art historical lit-
erature, by Torrentius himself, as well as by his contem-
porary colleagues, the technical aspects deserve further
investigation. The restoration of the painting provided a
good opportunity for a technical examination.12

Technique

Camera obscura
In spite of the overwhelming attention expressed in a
vast amount of literature on Torrentius, many questions
about his working methods remain unresolved. Various
suggestions have been brought forward about
Torrentius’ possible use of the camera obscura.13 Some
authors have even gone as far as calling Torrentius the
first photographer, which has led to lively disputes, espe-
cially in periodicals such as Het Vaderland, Lux, and
Photographische Korrespondenz.14 It is remarkable that
many of these discussions, solely based on historic docu-
mentary evidence, took place around 1910, i.e. before van
Riemsdijk published in 1915, the only known painting by
Torrentius still in existence. Others have been more
reluctant 15, or even excluded the very possibility as wild
speculation.16

To address this question beyond scholarly conjecture, it
would be necessary first to tackle the question of techno-
logical developments in the optics and the accessibility
of these technologies. Could Torrentius theoretically
have known about the existence of such a device? If he
had used the camera obscura, he would most likely be
the very first painter to use this device after Johannes
Kepler’s description of it in his Ad Vitellionem
Paralipomena of 1604. That would make the painting not
only a puzzling, but also outstanding work of art, and at
the same time a landmark in the history of science. 

History
The camera obscura had found earlier description in
Daniele Barbaro’s La Pratica della Perspettiva (molto profitte-
role a pittori scultori et architetti), published in 1569, in
Venice. Barbaro described a camera obscura immobilis
with the use of a bi-convex lens and a diaphragm. 
Already in 1558 Giovanni Battista della Porta in Book 17,
chapter X of his Magia Naturalis sive Miraculis Rerum
Naturalium, claimed to have been the first to have used a
concave lens in a camera obscura.17 Della Porta’s Magia
Naturalis (1558 and 1589) consisted largely of recipes and

experiments in medicine, the crafts, optics and ‘other
secrets of nature.’ In this respect it was quite similar to
that other famous craftsman’s handbook, the Secreti
(1555) of Alessio Piemontese. Much of the contents of the
Magia Naturalis seems to originate from meetings of the
‘Academia Segreta’ that Girolamo Ruscelli helped to
organise in the 1540s. This Accademia must have been an
exciting and lively meeting point where no one was
admitted: ‘unless he had discovered some new secret of
nature useful in medicine or the mechanical arts and
beyond the level of ordinary comprehension.’18 Della
Porta was together with the Dutch physicist Joannes Eck
(1577-1620) involved with the founding of the famous
‘Accademia dei Lincei’, where Galileo featured as inventor
of the telescope. Della Porta wrote his book in Latin,
hence not for a popular audience. Yet his Magia Naturalis
appeared in more than twenty Latin editions. It was pub-
lished in 1560 by Christopher Plantin in Antwerp, and
saw more than fifty editions in the sixteenth and seven-
teenth century. As the Magia Naturalis was very popular,
widely distributed and rapidly translated into Italian,
French, German, English, and Dutch it seems quite pos-
sible that Torrentius could have had access to this devel-
opment.19

Della Porta explicitly described the camera obscura as a
tool for painters. It was of course the introduction by
Della Porta of a bi-convex lens that would make the cam-
era obscura actually applicable in the painter’s work-
shop. The old conventional camera obscura with only a
pinhole could give a reasonably crisp image but often the
admitted amount of light was very low, resulting in a
rather dark image. The sharpness of the image is depend-
ent on the diameter of the pinhole. Increasing the
amount of light by making the pinhole larger, resulted
in less sharpness. The introduction of a lens made it for
the first time possible to use higher light levels while at
the same time maintaining a sharp image. A diaphragm
made it possible to find the right balance between sharp-
ness and brightness, and to reduce to some extent the
effects of the flaws, such as spherical aberration or stray
light, that the early lenses had. 
Daniele Barbaro described with obvious pleasure the
working of the new optical device:
‘Having made a hole in the window of the room from
where you wish to observe, as large as a glass of a specta-
cle, then take an old man’s glass, that is one that is con-
vex on both sides, not concave, like the glasses of youths
that have short sight, and when the glass is fixed in the
hole, shut all the windows & the doors of the room so
that no light may enter, except the light that comes in
through the lens. Now take a sheet of paper and place it
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in front of the glass at such a distance that you see in
great detail on the paper, everything that is outside the
house. This takes place most distinctly at a determinate
distance, found out by bringing the paper nearer to or
farther from the glass till you have found the most con-
venient position. Here you will see the images on the
paper as they are, and the gradations, colours, shadows,
movements, clouds, the rippling of water, the flight of
birds, and everything else that can be seen. For this
experiment the sun must be clear and bright, because
the sunlight has great power in bringing out the images.
When it pleases you to make the experiment you should
choose the glasses which do best, and should cover the
glass so much that you leave a little of the circumference
-192 // 193 - in the middle, which should be clear and
open, and you will see an even more lively effect. Seeing
therefore, on the paper the outline of things, you can
draw with a pencil all the perspective that appears on it,
and the shading and the colouring, according to nature,
holding the paper in place till you have finished the
drawing.’20

It is of course rather difficult to hold the panel in focus
in an upright position while painting. It would be much

easier if the panel would lie on the table and the image
could be projected on it. Making use of a mirror, togeth-
er with a careful adjustment of the position of the lens
and the height of the table to make the level of the panel
coincide with the focal plane, could make this perfectly
possible. The mirror would also invert the projected
‘reversed’ image, so as to allow a ‘normal’ view of the
subject while tracing or painting it.21

Torrentius, Huygens and the camera obscura
Constantijn Huygens excitedly reported the miracles of
the camera obscura: ‘…the other instrument of Drebbel,
which gives admirable painterly effects in a dark room,
of which it is not possible for me to describe the beauty
of it in words to you. All of painting is captured in it, as
if it’s life itself, or something of a higher order, as if it
were only lacking words. That is because the contours
and the movements of the figure are encountered in it in
a most natural and greatly pleasing manner. The De
Gheyn’s enjoyed it tremendously.’22 At the time (April 13,
1622) when Huygens wrote this letter, Torrentius already
may have been fully aware of the possibilities of the cam-
era obscura. This may explain the rather sour remark of
Huygens that Torrentius faked interest in his camera.
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Fig 5 Reconstruction of the still life set-up in front of an old camera
obscura

Fig. 6 The image of the still life reconstruction as projected by the sev-
enteenth-century camera obscura
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Torrentius approached Huygens in a friendly manner
with the request if he could see the camera obscura that
Huygens had obtained in London from the Dutch inven-
tor Cornelis Drebbel on his return from England to the
Netherlands.23 Huygens explicitly stated that this instru-
ment was demonstrated to great pleasure of the painters:
‘cum oblectatione pictorum utebar.’ On that occasion
Torrentius feigned ignorance about a development that
at that time in some circles apparently was common
knowledge: ‘in re nulli non hodie manifesta.’ Huygens
called it ‘purposeful deceit especially with regard to this
invention, as he had given every effort to pretend that he
did not know anything about it.’ Because of this attitude
both Huygens and his friends, the painters De Gheyn,
presumed that the quality of Torrentius’ paintings was
to a very large extent dependent on the use of the camera
obscura, and that the purported ignorance was in fact an
attempt to conceal the tricks of his trade. If Torrentius
did indeed use such an instrument in our still-life paint-
ing, this would indicate that the application was well
developed prior to 1614, and therefore long before
Huygens may have seen Drebbel’s instrument in London
in 1622.

Whatever the precise date of introduction of the camera
obscura, the flexibility of the instrument must have been
limited.24 The focal length of the lens was rather short
and maximum depth of field was impossible to achieve.
If the lens was stopped down with a diaphragm to
increase the depth of field, much light was kept out and
the image became too dark to discern, and even less to
work from. A limited depth of field therefore also put
severe limitations on the subjects that could be recorded
with it, and still life settings with narrow focal planes
could be the subjects of choice. 
The painter Joachim von Sandrart gave in his Teutsche
Academie a detailed account of Torrentius’ special ability
in the depiction of such settings: ‘…he made many beau-
tiful pieces, and has chosen a peculiar way of life, also
specialised mainly on still life pieces, open and closed
books piled up on each other, hour-glasses, pens, ink jars
and all sort of things on tables...’ Objects that went
beyond these limitation may have been much harder to
record, as Sandrart states about Torrentius’ pornographic
paintings that: ’…apart from these still life paintings I
have not seen anything special from him, but quite a lot
of pictures of naked women, quite brutal and indecent,
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Fig. 7 Paint cross-section (5/4) of sample from the writing on the
cartellino shows a very simple build-up of paint layers. UV fluores-
cence, magnification 1000 x

Fig. 8 Paint cross-section (5/1) of the paint for the pewter flagon
a. Direct incident light, bright field illumination, magnification 500x
b. UV fluorescence
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and therefore not deserving any praise.’25 From this
judgement it is unclear whether these paintings were in
a morally or in a painterly manner of bad quality. 
The use of the camera obscura may also give another
explanation for the reported fact that Torrentius (accord-
ing to Huygens’ and Sandrart’s descriptions) was very
good at painting still lifes, but that his painting of fig-
ures was considerably less convincing. A projection of a
life person would have to be recorded in one single ses-
sion. After a break in that first session it would be
impossible to recreate exactly the same situation. A still
life set-up, by its very nature remains the same and could
be worked on in several sessions. With the limited depth
of field it seems significant that all objects in Torrentius’
still life are placed in a row on the same focal plane. No
recession in space is visible. Torrentius’ images also have
a certain assuredness, and a strong similarity between
the darker shades and shadows on the objects represent-
ed in his painting and the shadows on the object itself.
Huygens was convinced that this similarity could only
have been produced through the use of this device: ‘This
suspicion is until now confirmed by the close similarity
of Torrentius’ painting with these shadows, as well as by
the “undisprovable, the certitude”, which is attributed to
him, of his art compared with the real shape of the
object, about which all spectators agree in every
respect.’26

The image that is projected by the camera obscura is cir-
cular, and thus a circular - like Torrentius’ still life -or
square format would make the best use of the amount of
image rendered by the camera.27

In spite of all the shortcomings that the early seven-
teenth-century camera obscura had, it seemed to have
been an instrument that could be of great use in the
painter’s studio. Instead of asking ourselves if Torrentius
may have used it, we may rather wonder with Huygens,
why the other painters at that time did not: ‘And I can-
not be more astonished, through what negligence
painters until now have disregarded or are ignorant
about a device that can be pleasant as well as useful to
them.’28

A reconstruction
We know that in Torrentius’ time knowledge on the
camera obscura was accessible through the literature,
and that Torrentius knew from the instrument through
Huygens’ demonstration, and probably even before that
occasion. To find out whether it was indeed possible to
make a painting with the lenses available in the seven-
teenth century we built a reconstruction of the still life
setting with a flagon, a glass and a jug. With a small

portable camera obscura, most likely dating from the
seventeenth century (collection Groningen University
Museum), some preliminary observations were made.
These findings were basically confirmed by later observa-
tions performed with a camera obscura that probably
dates from the eighteenth century (fig. 5).29 The image
produced showed remarkable similarities with features
on Torrentius’ painting. 
The way in which we see objects in the camera obscura is
rather different from the way we see them naturally. The
glass lens placed between objects and their representa-
tion on the screen or panel, intercepts the rays of the
reflected light, which results in relatively dark shadows. 

Seventeenth-century lenses had various shortcomings.
Straight lines projected with these lenses become slightly
curved at the edges of the image.30 Examination of the
painting with infrared reflectography revealed the pres-
ence under the paint layers of lines drawn along a
straightedge. These lines obviously served to make up for
this optical deficiency. 
Another serious problem was caused by flare: light com-
ing from the side and hitting the curvature of the lens at
an angle causing light fogging which resulted in the
spreading of the light across the visual image and thus a
reduction in contrast and definition. This effect is fur-
ther enhanced by the spherical aberration of the simple
bi-convex lenses of the time, causing a lack of sharpness
and an overall softening, even in the principal plane of
focus. The presence of air bubbles, which are always pres-
ent in seventeenth-century glass, will have exacerbated
this problem. This effect is most prominent in lighter
coloured areas or in highlights on darker objects. The
most essential features of Torrentius’ painting, the high-
lights on the ewer and the jug, are remarkably soft and
blend smoothly with the darker tones. Also the high-
lights of the glass have a ‘soft-focus’ appearance (fig. 6). 
The reconstructed camera obscura image and Torrentius’
still-life painting share similar features: an intensified
rendering of light and dark with brilliant highlights and
rich shadows. Together with this increased tonal con-
trast we observed a softening of contours and a decrease
in colour contrast.

Materials
The painting is in execution and style quite different
from other still life paintings that were produced at the
time. A comparison with still life paintings by
Torrentius’ contemporaries Floris Claesz. van Dijck,
Ambrosius Boschaert, Balthasar van der Ast, or Jacques de
Gheyn, immediately shows a significant stylistic differ-
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ence. Meijer assumed that Torrentius achieved his
results by applying glazes - layer upon layer of thin,
transparent films of paint, giving delicate nuances.31 In
reality the number of layers appears to be rather limited.
Examination of paint cross-sections, in the area of the
writing on the cartellino showed a conventional calcium
carbonate ground, a double application of lead white,
and a layer of lamp black (fig. 7). The paint for the grey-
ish metal of the flagon is build up of lead white mixed
with lamp black to a cool grey over a lighter mixture and
some bone black, applied over a tan calcium carbonate
ground (fig. 8). The painting technique seems to be in
direct relation to the ‘photographic’ way the image was
recorded. 

Contemporary comments
Descriptions of Torrentius’ technique by his contempo-
raries are marked by remarks on its transparency.
Huygens used the expression ‘bijna doorschijnend’: almost
translucent. Similarly Michel le Blon stressed this aspect
in Torrentius’ paintings. He writes that:’ at the work nei-
ther beginning nor end could be seen, so that it seems to
be washed or painted like a mist.’ From his description it
is not clear whether he discusses a still life or another
genre. This particular ‘transparent’ kind of painting was
not exclusively used in still-life paintings. During the
interrogations of witnesses for the trial, doctor Jacob
Hoogenheym recorded having seen a painting by
Torrentius of Adam and Eve: ‘…in the shapes they have
had, so in stature, length and resemblance of their being.
And this translucent like glass so that all the limbs could
be seen and recognised from the inside as well as from

the outside, and this was transparent in all things and
appearing as if of a substance that cannot decay or be
burnt.’32 Huygens was of the opinion that Torrentius
painted in a miraculous way and that: ‘...not easily would
a man stand up who would represent glasses, earthen-
ware and tin or iron things, almost translucent, through
the power of the brush.’ It is almost as if Huygens is
actually describing the still life in the Rijksmuseum. 

Torrentius must have applied his paints in such a way
that brush strokes were no longer visible. Forms became
shapes with imperceptible transitions. Highlights blend-
ed into darker areas without any demarcations. This was
a manner of painting that could not easily be imitated.
However, this praise for Torrentius led to much irrita-
tion with his contemporaries. So much so that this exag-
gerated fame aroused the jealousy of the established
artist Jacques de Gheyn, who challenged Torrentius for a
contest in painting skills. At the end of his life De Gheyn
offered a painting for comparison; a work, which is gen-
erally identified with, the large Vanitas Still Life with
books surrounding a skull crowned with a laurel (Yale
University Art Gallery, inv. no.1957.36), (fig. 9).33 The
Latin inscription on the cartellino SERVARE MODUM

FINEMQUE TUERI NATURAMQUE SEQUI, ‘Observe due measure,
look to the end, and follow nature’, appears to be a direct
comment on Torrentius’ inscription in the vernacular on
moderation as ‘maat’.34 De Gheyn’s friend Huygens,
diplomatic even when addressing himself, refrained
from giving a final judgement, saying that he did not see
the two paintings together. In de Gheyn’s paintings
there was, according to Huygens’ comment, nothing of
which the manner and method could not be recognised
by connoisseurs. There was nothing supernatural in De
Gheyn’s art. Torrentius on the other hand, ‘tires the
doubtful minds, as they are searching in vain, in what
manner he used colours, oil - and if the Gods may wish -
also brushes.’ Similar comments can be found in
Sandrarts description of Torrentius’ depictions of still
life objects like curtains ‘...and other things, painted so
industriously, cleanly and smoothly and strong, that his
art almost had its origin in nature itself, and that next to
his paintings no others could stand up in the compari-
son, and that therefore they were considered miracle
things that fetched high prices.’35 Le Blon argued in
1635 that Torrentius painting was: ‘by some of the
most prominent painters, not unjustly considered a
work of magic, for which there is no comparison in the
world.’36

According to a popular pamphlet published in 1628 on
the occasion of the trial, this miraculous aspect of his
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Fig. 9 Vanitas Still Life, oil on panel. 117.5 x 165.4 cm,  signed and
dated IDGheijn An. 1621, (Yale University Art Gallery, inv. no.
1957.36), made by Jacques de Gheyn in competition with Torrentius
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technique added to the suspicion and may eventually
even have contributed to his conviction: ‘Finally he is
charged with what seems to me a sort of magic. That he
could paint without an easel or brushes, in a new man-
ner, yes that he would lay his panels on the floor. And
then, from out of his prepared paints, there comes a
sweet sound, right above the panel. As if a swarm of
sweet bees were humming and singing, or similar
melodies.’37

This refers to the statement made in the context of the
trial by a witness, Doctor Jacob Hogenheym, with whom
Torrentius had corresponded. Hogenheym testified that
Torrentius had a manner of painting that involved lay-
ing his panels flat on the floor and arranging his paints
to blend in such a way that it produced a sizzling,
buzzing or hissing sound similar to that of humming
bees. This statement was confirmed by Torrentius dur-
ing the interrogations: on the question whether he had
refused to buy ordinary paints on one occasion on the
grounds that he had a different way of making paint-
ings, Torrentius declared: ‘...that he paints with other
paints than other painters, and therefore also works with
these in a different manner than other painters. That he
sometimes had to lay the panels flat on the floor so that
the paint would blend flat on the panel, from this mix-
ing or combining of the paint often arises a sound or a
buzz, that finally ends when the paint has taken. But if
he uses paints like other painters, he would also use easel
and brushes.’38

Apparently Torrentius practiced, besides his special
method, also the ordinary methods of painting whenever
there was a specific need or request. This may explain the
rather obscure line in his letter of 17 February 1620 to
Doctor Jacob Hogenheim: ‘…as I would not dare to risk
Judgement on the fundamentals of my Art, since Your
Honour does not appreciate it, in this case I will make do
with the means that are commonly used…’39 Torrentius’
methods must have been rather dangerous. In fact, so
dangerous that he did not need to lock the doors of his
studio. The noxious fumes in his workshop would be
sufficient to keep any intruders out: ‘...declares having
said that if he prepares and contrives certain paints,
there is such a deleterious vapour in the room that a per-
son could not stand to remain there, staying healthy.
Therefore the room would not need to have a lock on
those occasions because the bad fumes would be suffi-
cient to keep people out...and if he then quickly had to go
into the room, he would plug his ears and nose to escape
from the noxious vapours.’40 The fumes he sometimes
produced were not only toxic but also flammable or
explosive. One night, Torrentius had to interrupt a ses-
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Fig. 10 a. Paint cross-section (5/2) from the green wine glass in
Torrentius’ Emblematic Still Life. magnification 500x, UV fluorescence
b. Scanning electron micrograph of the same sample, magnification
500x
c. Spectral images showing the elemental distribution for C, O, Ca, Fe,
Pb, and Cu in the same paint cross-section 
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sion with his friends: ‘I have to be at home in time
because if I would not pay attention to it, my attic and
roof would catch fire as if a small barrel of gunpowder
would ignite.’41

Technical investigation
Prior to conservation the painting was examined with
the stereomicroscope, infrared reflectography and x-ray.
Also a number of small paint samples were taken.
Identification of the pigments with polarised light
microscopy (PLM) indicated the presence of fairly com-
mon pigments: the samples contained calcite, lead white,
verdigris, yellow and red ochres.42 Some of these identifi-
cations were confirmed with x-ray diffraction (XRD)
analyses.43 Examinations of the paint cross-sections
under the light microscope showed that these pigments
were applied in very thin paint layers with a simple
stratigraphy.44 On top of the ground only a few layers
and occasionally just one single layer of paint was found
in each cross-section. These layers were further examined
with the scanning electron microscope (SEM-EDX).45 The
elements analysed in the individual paint layers were in
line with the previous identifications. The analyses of
the cross-sections indicated fairly large amounts of lead
in all paint layers. 
However, these inorganic analyses did not resolve the
question of Torrentius’ unusual technique as the pig-
ments that Torrentius used were clearly not different
from those used by any other Dutch seventeenth-century
painter (figs. 10-11). Therefore, the significant difference
between Torrentius’ methods and those of his contempo-
raries should be sought in the binding medium. For the
identification of the binding medium, direct tempera-
ture resolved mass spectrometry (DTMS) was used.46

In recent years DTMS, most often applied in the study of
biologic materials, has found use in the study of carbo-
hydrate and oleaginous binding media as well as tri- and
diterpenoid resins and their mechanisms of decay in
painted works of art.47 48 49 Chemical ionisation/MS tech-
niques have also been applied in the study of flavonoid
colorants.50

This analytical technique was chosen because it is the
most sensitive method for media identification presently
available. For some compounds like polysaccharides or
fatty acids its detection limits are well below that of
Fourier transform infrared spectroscopy (FTIR) or gas
chromatography (GC). DTMS allows rapid analyses of
both volatile and polymeric components of a paint sam-
ple in one analytical run.51 With this method the pres-
ence of a drying oil such as linseed oil, walnut oil or
poppy seed oil would be indicated by peaks for the most
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Fig. 11 a. Paint cross-section (5/6) from the foot of the earthenware
jug in Torrentius’ Emblematic Still Life. magnification 500x, UV fluo-
rescence 
b. Scanning electron micrograph of the same sample, magnification
500x 
c. Spectral images showing the elemental distribution for C, O, Ca, Pb,
Si and Fe in the same paint cross-section 

060320_p001_128  27-06-2007  10:23  Pagina 63



important fatty acids such as palmitic acid (C16:0, m/z
256) and stearic acid (C18:0, m/z 284). No indications for
the use of any oil medium or for the use of a proteina-
ceous tempera (such as parchment glue, glair, gelatine or
egg) could be found.52 Not any of the common seven-
teenth-century paint media appeared to be present. 
It was decided to use the mass spectrometer in a different
mode. This time we made use of the selectivity and gen-
tler ionisation that the ammonia chemical ionisation
method can offer.53

To our surprise, mass spectrometry now indicated the
presence of pectin substances, carbohydrate molecules
linked through homogalacturonan chains.54 We found
the presence of sugars like rhamnose (m/z 146), linked
through chains of galacturonic acid (m/z 132) and galac-
turonic acid methyl esters (m/z 172, 190, 226) (fig. 12).
Through these links the pectin molecules form aggre-
gates and gels, the most important components of which
are: D-galactose, L-arabinose, D-galacturonic acid, D-glu-
curonic acid. The hexose sugars D-glucose, and D-galac-
tose are commonly found in higher plants. These sugars
may oxidise to other components. The oxidation product
of glucose at carbon 6, for instance, is D-glucuronic acid,
a common constituent of gums. D-galacturonic acid,
which arises from the oxidation of galactose at carbon
atom 6, is a component of pectin and of gums and as
such a widespread plant product.55 The derivatives of
polygalacturonic acids are pectic substances, the gelati-

nous principle of plants (fig. 13).  Pectins are neutral,
water-soluble substances obtained from plant or fruit
extracts. These sugars may eventually also dry up to an
insoluble substance. This property has troubled painters
in the past, as becomes evident from a sixteenth century
recipe: ‘This Gumm Hederae is the same that Gum Ivye
is...put it into a little glass stopping it close, and so keep
it from drying, for if it be once dry it is nought...’56

The reasons for the presence of these pectic substances in
the paint are not yet clear. If they were used to provide a
stable insoluble binding medium, then there seems to be
only one possible pathway to accomplish this. Pectins
may be hydrolised or de-esterified quite rapidly in a
mildly alkaline solution and then precipitated as the cal-
cium salt. Because of its great number of free acid
groups, pectic acid is readily precipitated by calcium and
other polyvalent cations, which act to stabilise the inti-
mate association of the individual chains. Addition of Ca
ions to a solution of pectic acid results in the immediate
formation of a rigid Ca pectate gel.57 The action of Ca2+ is
not specific, but replaceable by Ba2+, Sr2+, and other poly-
valent cations. These sugars may also precipitate with
lead salts.
In such a construct Torrentius would initially have used
paints that consisted of common pigments suspended in
a pectic binder. This would give him a smooth paint
with good working properties.58 The next step would
then have been the conversion to pectic acid and its pre-
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Fig. 12 Chemical ionisation- direct temperature resolved mass spectrum of paint sample (5/7), mass
spectrum obtained under NH3/CI conditions shows sample components often as [M+NH4]

+ ions and
[M+H-H2O]+ ions

Fig. 13 Structures of pectic compo-
nents as found in the paint sample 
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cipitation into an insoluble complex with Ca or Pb ions.
The crucial step in the transformation of the hexose sug-
ars may have been the esterification with an acid. The
action of this acid, which in dissolving some of the Ca
ions out of the chalk ground, would then have produced
an effervescence that could be interpreted as: ‘a sweet
sound, of sweet bees humming and singing, right above
the panel’. Once this sound had stopped, the paint would
have ‘caught’, i.e. the pectic acid medium would have
hardened into an insoluble rigid complex: a fixed paint
layer.

Conclusion
We seem to have learned a bit more about Torrentius’
peculiar technique. The flurry of circumstantial, anec-
dotal evidence around Torrentius and his working meth-
ods appears to carry a lot of weight. Analytical and recon-
structive work has shown that legal testimony; hearsay,

gossip and documentary evidence, may yield valuable
insights into peculiar technical aspects of historical reali-
ty. Many aspects on the identity, working properties and
use of binding media in seventeenth-century painting
are still poorly understood. Convincing reconstructions
with seventeenth-century camera obscura’s have led to a
better understanding of Torrentius’ working methods.
His still life may well be the first seventeenth-century
painting that was ever made with this instrument.
However, a fair amount of, mainly reconstructive, exper-
imental and analytical work still needs to be done before
all the questions will be fully resolved.59

One nagging question remains. Is the painting really
made with a carbohydrate-based medium, or are the sug-
ars we identified just remnants from the time that the
painting served in a grocery shop in Hengelo, supposedly
as the lid of a raisin-barrel? 60
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