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not explicitly named in the first document, we identified him as the Thuringian physician

Tobias Ludwig Kohlhans (1624–1705).2

Nevertheless, at least three questions remained unresolved. One was that of locating

Kohlhans’s answer to Goddard’s criticism, which was referred to in the Society’s minutes.3

Another was to search for any traces left by the debate in other contemporaneous records.

The final one was that of identifying the author or copier of the alkahest recipe.

In this paper we announce the discovery of three new documents that throw further light

on the aforementioned questions: one contains Kohlhans’s detailed response to each of the

points raised by Goddard.4 The second is a list that includes the ‘animal alkahest’ among

experimenta discussed at meetings of the Society during the presidency of Sir Robert

Moray (1608–73).5 Finally, we are also now able to establish the identity of the person

who copied the alkahest recipe, through a third document6 that includes both political

intelligence and another recipe much sought after at the time.
SUMMARY OF KOHLHANS’S REPLIES TO GODDARD’S QUERIES

During the 1650s the post-Vesalian anatomical discoveries brought to light a major defect in

the time-honoured explanation for the digestion of food and its conversion into blood in

animals. Galen had given primacy to the liver as the main organ of sanguification. The

new discoveries revealed that there was no direct pathway from the duodenum to the

liver, and that the absorption of the nutritional materials involved, among other

considerations, a hitherto unknown set of vessels. Their acknowledged discoverer, Thomas

Bartholinus (1614–80), had called the fluid contained in them lymph and the vessels the

lymphatics.7

Among the many solutions soon advanced to replace the Galenic views, the one suggested

by Kohlhans drew upon a prominent challenger of traditional natural philosophy and

medicine, J. B. van Helmont (1579–1644). He had offered a new account of digestion in

place of the Galenic one, substituting fermentation and acid–alkali reactions for ‘innate

heat’. Kohlhans’s experimentum (figures 1 and 2) read by H. Oldenburg (ca. 1617–77)8

at the Royal Society accepted that view, but went further by suggesting that the fluid

contained in the lymphatic vessels was an ‘animal counterpart’ of a famous preparation

that Helmont himself had claimed to possess: an alkahest or universal solvent. Helmont

attributed to it the power to dissolve any material whatsoever, separating its essential

constituents, and withdrawing itself immediately after having accomplished its task, ready

to resume it once more.9 According to Kohlhans, that same power ought to be assigned

also to the fluid contained in the lymphatic vessels. The claim was supported by an

account of experiments on canine subjects and the testimony of witnesses, in close

accordance with the rules laid down by the Society.10

Kohlhans’s experimentum was based on methods associated with Leyden University, in

particular with Johannes Hornius (1621–70), Thomas Bartholinus and Johannes Walaeus

(1604–49), and consisted of dissection and vivisectional experiments on animal

subjects.11 Goddard’s central objection was to the taste that Kohlhans had attributed to

the fluid he had found in the lymphatic vessels. Whereas he consistently employed for it

the expression grata aciditas12 (a pleasant sourness), Goddard took it as ascribing

‘acidity’ to that fluid. It was an important issue for the debate, because the action of an

‘animal alkahest’ was not expected to leave behind it an acidic taste.

http://rsnr.royalsocietypublishing.org/


Figure 1. ‘Ad Questiones Circa Lymphaticorum vasorum Liquorem, Responsio’. (Classified Papers 14i/24,
‘Physick’, f. 1r, Royal Society Archives.)
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Goddard took up that issue in his very first query.13 Bartholinus had named the fluid

‘lymph’, specifically because it was ‘meer water’, quite distinct from any ‘serose, acidic

or acrimonious humour’, and those who had subsequently investigated the lymphatic

vessels had found no reason for departing from that view. In his reply,14 Kohlhans again

used the expression grata aciditas and drew on the testimony of ‘four or five others’ that

had confirmed his impression.15

In his second query16 Goddard made out a case for an alternative explanation for any

‘acidity’ found in the lymphatic organs, drawing analogies from familiar processes. If the

animals in Kohlhans’s experimentum had been starved for a long time, there would be

greater ‘acrimony’ in their blood and humours, as took place in honey or any sweetened

liquor stored for a long time, unless a ‘potent spirit’ had been added to them. Was not

http://rsnr.royalsocietypublishing.org/


Figure 2. ‘Ad Questiones Circa Lymphaticorum vasorum Liquorem, Responsio’. (Classified Papers 14i/24,
‘Physick’, f. 1v, Royal Society Archives.)
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that a far more likely explanation than ‘separation and mixture of one and the same seminiall

matter’ from ingested food?

In his reply17 Kohlhans challenged Goddard’s analogy, claiming that experience

confirmed that honey and other liquors could be preserved without deteriorating,18 unless

they contained a ‘ferment’. He also suggested that in considering this question, attention

ought not to be confined to the vessels but also to the parts surrounding them.
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Kohlhans conceded that the fluid might have tasted insipid to some, because after the

alkahest had acted on the material present in it and extracted the nutrient portion, it took

time for it to recover its original perfection and its ‘pleasant sourness’. That conjecture

was supported by the absence of any immediate arousal of hunger in the animals, despite

having been starved for a long time (in his recollection for up to 24 hours), during which

their stomachs were in continuous movement. Nevertheless, fasting could have promoted

only a slightly greater, but by no means excessive, acridity.

In his third query19 Goddard argued that if such liquor existed in an animal body, it would

vary in no important respect from the other humours to be found therein, sharing with them a

constant variation in quantity. If an additional power was assigned to that liquor, namely that

of regenerating itself after each completion of its task, so did the ferment employed daily in

breadmaking and brewing. That made it quite unnecessary to invoke a ‘seminiall’ ferment

with extraordinary powers to explain digestion.

Kohlhans replied20 that quantitative variations in the ‘animal ferment’ ought not to be

considered until all the parts involved in the process had, without increase or diminution,

been subjected to a ‘sequence of digestions’.21 He agreed that the ferment involved would

maintain itself quantitatively, more or less as took place in the familiar processes of

breadmaking and brewing. But the comparison was faulty in two respects. In the first

place, the fermentative process involved in baking differed from that in brewing. In

brewing, the material added to the already fermenting beer did not unite physically with it

but rather ‘aroused’ in it something similar to itself, resulting in a fermentative

agitation.22 At the completion of the process, the ferment separated itself, and was ready

for use indefinitely. The second distinction was between ferments prepared through art

and the ‘purely natural’ ones working in our bodies, because the latter are prepared and

conserved by us and could be augmented at will by us. Nature, however, followed a more

consistent course.

Kohlhans then reverted to an earlier reply, by adding a further distinction between the

action of the ferment involved in baking and brewing respectively, and between them and

the ‘animal ferment’. The ferment used for baking was ineffective unless it penetrated

and impregnated the dough, whereas the one added to beer not only penetrated the

material but also separated the impure from the pure. The ‘animal liquor’, by contrast, not

only penetrated and dissolved, as it separated pure from impure in the stomach, but also

carried away with itself the pure and ‘congruent portion of the aliment’. In any event, the

ferment of the bread, as it penetrated and dissolved the dough, joined it and remained so.

But the ferment of the beer, after dissolving, separated itself entirely and rose to the

surface. Kohlhans then returned to his earlier remark about the ‘animal ferment’, to add

that the ferment in the [gastric] ventricle, after dissolving, separating and purifying,

transported the residual material through the veins and the heart. Finally, discharged from

its duties, it separated itself and was ready to undertake that task anew.23

Goddard’s fourth query24 concerned the size of the corals placed in the liquor (as a colour

indicator for acidity) and whether their colour was altered only superficially or deeply

throughout. Kohlhans replied25 that they were of the size of peas, remained colourless

both inside and outside, and were friable at the touch of a finger.

Goddard also suggested26 that more experiments were needed to establish the ‘animal

alkahest’ claim. If such a liquor existed, it would possess a very ‘peculiar property’, that

of dissolving alimentary matter within animal bodies and extracting from it what the body

needed. Had the claim been tested by applying the liquor to the particular food items
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eaten by various sorts of animals, and, if so, with what success? When acting on food, did it

dissolve it as a whole, or did it extract a milky liquor from it, like that present in the

receptacula chyli?

Kohlhans, in concluding his replies,27 made some mocking comments on the task he was

being urged to undertake. He freely admitted that he had not performed any such experiments

but cast doubt on their value. Would they have any chance of success, because any liquor,

parted from the containing vessel, was lifeless and turned ‘cadaverous’ very soon, losing its

original potency? Yet he was being asked to clarify the issues raised in the queries and

engage in a supposedly ‘worthwhile labour’ by performing numerous experiments, not only

on dogs, but also on hares, that were thin and debilitated after a long period of starvation. His

considerable familiarity with such experimentation compelled him to ask: would this liquor

even be present in vessels that were now enfolded ‘in the sleep of death’? Was he expected to

determine whether the matter of this liquor was a seminal principle, by pushing his inquiries

as far back as its generation in the first conformations of a fetus?

The arrangement and style of Kohlhans’s reply is of interest, because it began as a point-

by-point answer to each of Goddard’s queries, but then contained some abrupt shifts to add

further considerations bearing on earlier queries, and ended with more than a hint of

irritation. In this regard it is worth observing that the documents describing the

experimentum and the reply to Goddard are in Oldenburg’s handwriting. It is therefore

safe to assume that the latter presented them at the Royal Society meetings on behalf of

the visiting ‘stranger’.28 In turn, the style of the reply tends to suggest that the comments

were not embodied formally in a document by Kohlhans but instead were delivered

verbally to Oldenburg and written up as an aide-mémoire by him.
KOHLHANS’S ANIMAL ALKAHEST IN CONTEMPORARY RECORDS

Because the polemical exchange between Kohlhans and Goddard was so rich in

experimental data, for which the Royal Society had always declared a marked preference,

our next question, which rose almost naturally, was: Would one not expect to find at least

traces of the discussions on the ‘animal alkahest’ in contemporaneous records?
Bartholinus notified of ‘animal alkahest’ (1654)

Indeed, well before the Royal Society discussions in 1661, the ‘animal alkahest’ suggestion

and the experimental evidence presented by Kohlhans had already attracted the attention of

Thomas Bartholinus, the purported discoverer of the lymphatic vessels. It reached

Bartholinus in a letter29 dated 15 November 1654 (N.S.) from a former student and later a

champion of his priority claims, Georg Segerus,30 very shortly after Kohlhans had put

forward the suggestion in the dissertation for his medical licentiateship with summi in

Medicina honores at Heidelberg University.

The news had reached Segerus himself through another intermediary, Johann Christian

Agricola (1590–1668),31 who wrote to him soon after attending the disputation and

personally witnessing two dissections performed by Kohlhans. Although Segerus was in

Copenhagen at that time, Bartholinus was away in Roskilde, and Segerus asked his

pardon for interrupting the ‘weighty affairs’ (gravissima negotia) that claimed his

attention. Segerus drew his attention to the section on the lymphatic vessels, forming the
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second part of Kohlhans’s thesis, and to the novel primogenitura he had asserted therein

concerning ‘your lymph’, and in particular to the grata aciditas ascribed therein to that

fluid. He supplemented it with excerpts from the dissertation, provided by Agricola, and

with dates and other details concerning the experimental support that Kohlhans had

offered for his ‘animal alkahest’ claim.

The theses excerpted included verbatim those in which Kohlhans made his ‘animal alkahest’

claim. It was initially raised as a possibility in Thesis 5932 and developed as a longer account in

Thesis 65.33 The others were anatomical descriptions based on dissections (Theses 53–56),34

and Thesis 6035 described a ligature experiment. Agricola furnished two dates for experimental

vivisectional support: the first was 31 October (N.S.) and the second was 4 November (N.S.). In

the first dissection Kohlhans had displayed four broad and large lymphatic vessels above the

gall bladder. His skill in dissection was also evident during the second canine dissection

when he displayed below the liver a certain part from which water dripped when it was

sectioned, although it was not possible to see any vessel inserted in it.

Finally, Thesis 63,36 a very short one, was probably cited because it referred to iste humor

acidus. As has already been discussed previously, although Goddard had challenged the

‘acidity’ attributed by Kohlhans to the fluid in the lymphatic vessels, Kohlhans was always

very careful to maintain a distinction between ‘acidity’ as such and a grata aciditas. When

replying to Goddard’s queries, he cited the testimony of ‘three or four others’ who had also

tasted the fluid and confirmed his observation. Agricola was apparently among those

witnesses because he noted that, during Kohlhans’s dissection on 31 October (N.S.) the

lymph extracted from it, when tasted, verged on acidity, but quite unlike the acidity

‘inhering in the spleen’, thus amplifying the dissimilarity that Kohlhans was at great pains to

maintain. He insisted on that distinction because, to sustain the analogy between the

workings of an alkahest within animal bodies and of the Helmontian alkahest when it acted

on any material substance, it must in both instances be the result of a perfectly ‘natural’

process, and must in no way involve an ‘acrimonious’ liquor or humour.

Some points of particular interest emerge from the Segerus letter and the selections that

he and Agricola made from among the theses that constituted Kohlhans’s dissertation. One is

their choice of observations and conclusions supported by anatomical dissection and

experiments, which seems to have involved Agricola as a participant or at least as a

witness. Another is the close similarity between the points highlighted for particular

attention by Segerus and Agricola on the one hand, and by Jonathan Goddard on the

other, when entrusted with that task by the Royal Society. The first and most important is

the grata aciditas attributed by Kohlhans to the lymphatic fluid. Goddard tried his best to

raise doubts about that claim. Agricola, in contrast, highlighted it and specified a date on

which experimental support was provided for it.

Although no reply has yet been found that casts more light on Bartholinus’s own response to

Kohlhans’s animal alkahest claim, it is surely significant that Bartholinus chose it from among

his vast correspondence for inclusion among those to be published in the first volume of his

scholarly collection of medical letters. Whether by chance or not, it was published in 1663,

not long after the Royal Society devoted no fewer than three sessions to it.
‘La liste’ of experimenta at the Royal Society

Our further researches brought to light another document from the very same period as

Kohlhans’s reply to Goddard, which also mentions the alkahest. Written in French, it is a
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list of ‘experiences’ presented at Royal Society meetings during the presidency of Sir Robert

Moray (figures 3–5). Item 52 in it bears the title: ‘De la Liqueur dans les vases

Lymphatyques, et s’il a quelq[ue] affinité avec l’Alkahest de van Helmont’ (‘On the

liquor contained in the lymphatic vessels, and whether it bears any affinity to van

Helmont’s Alkahest)’.37

The document is entirely in French, and a thorough analysis of the handwriting allowed us

to establish its author as Oldenburg, who habitually wrote personal notes to himself in that

language. Its title is ‘La liste des Experiences faites dans la Societé royale d’Angleterre

durant la Presidence du Chevalier Mourray’(‘The list of experiments carried out at the

Royal Society of England under the presidency of Sir [Robert] Moray’). When checked

against Thomas Birch’s edition (1756) and other documents, its itemization agrees with a

significant number of the experiments mentioned in the minutes for the sessions held in

1661 and 1662,38 under Moray’s provisional presidency.39

At first sight the list seems like an aide-mémoire or draft that Oldenburg had prepared for

later inclusion in the minutes of the corresponding sessions. However, Oldenburg

customarily wrote drafts and personal reminders to himself in his diary,40 whereas this

selection of experiments, drawn from sessions held at the Royal Society over a period of

two years, seems to have been written down all at once and on a separate sheet of

paper.41 On those grounds, one may conjecture that those experiments had attracted

Oldenburg’s, or the Royal Society’s, attention for some particular reason.

However, the wide variation between the experiments mentioned across the 91 items that

compose the list makes it difficult to set them apart from those routinely reported in the

minutes. Moreover, several studies, notably those by Marie Boas Hall, have drawn

attention to the great variation between the observations and experiments recorded in the

Society’s minutes, ranging from those that were never tested to ones that had actually

been performed (whether at the Society’s request or not). Some were performed at

premises other than the Society’s, although under its supervision, depending on their

complexity, the means employed or the experimenter’s convenience. Many examples of

this category of experiments are related to studies in barometry, ballistics and anatomy.42

Hence the ‘animal alkahest’ experimentum as reported by Kohlhans, and subjected to

thoroughgoing scrutiny by such a dependable member as Goddard, belongs to that category.

To sum up, it is difficult to pick out any particular reason for Oldenburg’s choice of

Kohlhans’s presentation and others from among a great mass of different experiments for

his ‘liste’. Nevertheless, the very fact that he chose Kohlhans’s contribution and

summarized it at some length in the title strongly indicates his particular interest in its

content. That conclusion is supported by other evidence bearing witness to his sustained

interest in the alkahest and other universal remedies, from his first arrival in England until

the end of his life.43

That interest in magisterial formulae was almost always accompanied by a concern with their

reproducibility, as well as with other issues related to laboratory processes and experimentation

as a whole. Some such issues were openly raised by a significant number of Royal Society

Fellows, for instance about the starting materials, which represented one of the few

laboratory parameters known at that time. One particular focus of interest in that regard was

the possible presence of impurities in the materials, and how they could interfere with the

actual or expected final products. Those concerns, which appear frequently in Oldenburg’s

papers on Royal Society matters,44 contributed in time to paving the road for the

formulation of parameters for laboratory work relative to both processes and materials. That
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Figure 3. ‘La liste des Experiences faites dans la Societé royale d’Angleterre durant la Presidence du Chevalier
Mourray’. (Classified Papers 17/4, ‘Miscellaneous Papers’, f. 1r, Royal Society Archives.)
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Figure 4. ‘La liste des Experiences faites dans la Societé royale d’Angleterre durant la Presidence du Chevalier
Mourray’. (Classified Papers 17/4, ‘Miscellaneous Papers’, f. 1v, Royal Society Archives.)
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Figure 5. ‘La liste des Experiences faites dans la Societé royale d’Angleterre durant la Presidence du Chevalier
Mourray’. (Classified Papers 17/4, ‘Miscellaneous Papers’, f. 2r, Royal Society Archives.)
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road, however, reached its destination only many centuries later, when present-day concepts

such as high-purity standard chemicals (pro analysi reagents) were formulated.45
IDENTIFICATION OF THE HANDWRITING OF THE ALKAHEST RECIPE

AND DISCOVERY OF FURTHER RECORDS

Our third question proved even more difficult to answer: who wrote, or brought to England,

the recipe for the alkahest mentioned in the minute for 30 October 1661?46 It differed from




















