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the symmetrie equatorial plane it is everywhere directed parallel to 
the x-axis. The most general case of any arbitrary point in the 
field leads to an expres sion for ~t (.1', y\ capable of integration but 
more complieated still than (7*). By differentiation . a.f)xJd.1/ mayalso 
be obtained, though this also turns out l'ather intrieate. lnmueh the 
same way the distr'ibution of .px along the z-axis may be calculated 
fol' prisms of fini te leng th and the int.egrals. 

Z.2 ~, 

J .px(z)dz and .I .f)'x(z)dz 
::Cl %1 

ma)' be computed, of whieh the latter is of importance e. g. in the 
study of transverse magnetic birefringency. The case of an air~space 
shaped like a cylindric lens is of less practical importance and 
may here be omitted. 

Physiology. - "Influence of some inor.q(mic .<:alt,;; on tlte action oJ 
the lipase of the pancreas." (By Prof. Dr. C. A. PEKEl.HARING.) 

Hydrolytic fat-splitting by the lipase of the pancreas, thp. only 
enzyme that wil! be considered here, may be aided by a numbm' 
of inorganic salts as weIl as by bile acids. It does not follow however 
that this action is always due to the same cause, to the pt'ocess of 
activating the enzyme. 

It has been proved QY R.\CHFORD as early as 1891 that hile aids 
the action of the lipase of the pancreas espeeially on account. of the 
presence of bile salts. The fat-splitting power of rabbit's pancreatie 
juice was increased by the addition of a solution of glycocholate of 
soda nearly as much as by the addilion of bile 1). According to Hie 
researches of more recent investigators, especially TEKRolNE t), it is 
highly probable. that the action of bile acids is based on a direët 
influenee on the enzyme, so that here we might speak of an "activator" 
in the real sense of tbe word. The fact that various electrolytes also 
aid the hydrolysis of fat by the lipase, bas been demonstrated by 
POTTEVIN 3) and more in detail by TERROINE 4); afterwal'ds also 
by MINAMI'). However, the mode of action of the electrolytes is still 
unknown, as has been elearly pointed out by TERROINE. The investi
gators I mentioned used for their experiments paner~àtie juice or d. 

1) JOUrD. of Physiol. Vol. XII. p. 88, 
2) Biochem. Zeitschr. Bd. XXlll. S. 457. 
8) Compt. rend. Acad. d. SciclJces, T. CXxx.VI, p. 767. 
4) 1. c. S. UO. 
6) Biach. Zeitschr. Bd. XXXIX, S. S9!. 
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glycerin extract of tlle pancreas, liquids containing, besides lipase, a 
groot quantily of other substances, chiefly proteins, and moreover 
some electl'Olytes. TER ROl NE bas tried to remove the electrolytes from 
the pancreatic juice 'by dialysis, but this did not bring him nearer to 
his end, the dial,rsis causing the juice to lose its lipolytic activity" 

ROSENHEIl\1 has discovel'ed 1), that Ihis was not dne to deleterious 
action on the enzyme by the dialysis, nor to the diffusion of the 
lipase through the wall of the dialyser, but to the removal of a co
enzyme that readily diffuses, that withstands bûi1ing and is soluble 
in akohol. 

If the diffllsate is e"aporated lind again added to the contents of 
tbe di:tlyser, it.s fat-splitting power is as great as before. Tbe co-enzyme 
can be separated from the lipase not only by dialysis but also, as 
RosK.~HEIM demonstrated, by diluting the glycerin extract of the 
pancreas with water, the reslllt being a precipitate containing tbe 
enzyme, while the co-enzyme is left behind in solution. 

RoSENHEIM'S suggestions induced me to nse for my experiments 
lipase prepared in the following way: 

Fresh pig's panereas was mineed up, then mixed with about twice 
its weight of glycet"in and pel'colated after 24 homs. By filtration 
through a compressed pulp of tl1terpaper a solution can be obtained 
that is ooly slightly opaleseent, whose lypolitic power however is far 
inferiof to the original extract. Besides it yields after dilution with 
watel' a mllch smaller quantity of precipitate containing lipase. In 
preparing the enzyme [ therefore used the extract only percolated 
through fine linen. This extract is highly opalescent, but little or no 
precipitate seUles even aftel' standing long. Part of this, mostly 30 cc, 
was mixed with ten times Hs quantity of distilled water. The Tiquid 
îs ver)' milky; however H, satisfactory precipitate is not al ways 
obtained. 

'To this effect a "ery faintl," aeid reaction, by addition of a few 
drops of dilnted aeetie acid, is requil'ed so as to rolour sensitive 
'blue litmuspaper faintly red. A strongel' acid rea<'tion would a1so 
cause a rather considerable amount of tl"ypsin and trypsinogen to be 
pr~cipitated. Next day the perfectly clear liquid is cautiously de
'canted off from the residue and exchanged for 300 cc. of water; if 
llecessary the water is acidulated with a few drops of acetic acid. 
lAf ter precipitation the decantation is repeated. The remaining fluid 
together with the precipitate is put on hardened paper in a BtTCHNER 
filter ~nd filtered off nnde!' pressure. The precipitate is repèatedly 

1) Proc, Physiol. Soc. Febr. 19, 1910, Journ. of Physiol, Vol. XL. 
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washed in distiIled water on the filter. It is then a greyish white 
mass which, af ter being thoroughly deprived of the superfluous water, 
can be easily removed from tlle filter and is now sufficiently free 
from electrolytes. Aftel' incineration the substance dried at 110:> C. 

0.1521 grm. yielded 0.0004 gl'. of ash 

and 0.2761 grm. yielded 0.0010 gr. of ash. 

The soll1tion of this a~h in boiling hydrochloric acid was yellow, 
which rolour disappeared on dilution with water. This solution 
got vividly red wilh potassinm su]phoryanate and did not give any 
calcium reaction. It was evident therefore, that fhe ash was chief)y 
composed of iron phosphate, whieh was not present hefore hut only 
formed during incineratioll. 

The matter preripitated lIy dilulion of the glycel'in exlt'act with 
water is soluble in highly dilute alkali. However, it also dissolves in 
glycerin without alkali. To effect this lhe pl'ecipitate, taken from the 
filter, was Tllbbed up in amortar with pure glycerin. The solution 
gets clouded, nevel'theless practically homogeneous. It p,'esel'ves its acti
vity also aftel' standing fol' a long time. Filtl'ation makes it quite clear 
again, but deprives it of mllch of its acti"ity. That is why I used 
the unfiltered eollltion. To dissol\'e the precipitate from 30 cc. of 
pancreatic extract, 20 cc. of glycerin was used, aftel' which process 
the concentration of the enzJ me - considering the inevitable loss of 
matter - was abollt equal to that of the original extract. The 
proteolytic and the amylolytie enzymes have been all but eliminated 
by the washing. Thc glycel'in solution hardly atlacks boiled starch 
and fibrin, not even aftel' addition of some calcium chloride. It. 
contains howevel' a eOllsiderable amount of lipase. Still, the action 
of the enzyme is extremely weak without tlle addition of ol her 
substances. 

As ROSE..~HEIM detected, its activity is I'aised by mixiJlg with the 
washwater (concentrated by e\'aporation), whieh has been separated 
from the pl'ecipitate, also when the evaporation occurs at a high 
temperatul'e. Whereas in this respect ROSI<:NHEIM'S statements were 
fully confirmed by my experiments, I have been able to prove that, 
contra,"y to ROSENHEIM'S results, lile power to aid (he lipolysis is not 
lost through combustion. It is necessary, however, to dissol\'e the ash 
with a small quantity of boiling hydrochloric acid. When mixed 
with the neutl'alized solution, the glycel'in solution of the enzyme 
(whieh further on I shall call only "lipase") evinces intense lipolysis. 

It is especially (though not exclusively) the calcium present in the 
ash that increases the activity of the enzyme. The bearing of ver! 
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small quantities of lime salt on the lipolysis is not hard to test: 
Some drops of commercial olive oH are mixed with highly diluted 
soda and a few drops of lipase. Aftel' thorough intermixture by which 
the enzyme, left in solution by the weak alkali, is equally distributed 
in the fluid, and after addilion of a litlle phenolphthalein, equal 
portion~ of the emnlsion al'e put in two tubes, aftel' which to the 
one calcium is added, for insttlllCe 1 drop of CaUl s 1 % to 5 cc, 
of thc fluid, The red colon I' will disuppeal', at least will get much 
fainter. Sllbsequently' the fluid is made as red again as thaI. of the 
othel' tllbe hy calltious addition of sodium carbonate. When both 
tubes are heated 10 the temperatllre of the body, it will be seen that 
the one with calcium soon loses its red colour while its acidity is 
gradllally increasing, w hereas the colour of the othef hardly changes 
or does not do so at all, in an hour's time. The reaction should be 
made ver)' slightly alkaline, because the enzyme, especially at the 
temperature of the body is soon destl'oyed b~' alkali. 

lt thus appeared thai, in ordel' to confer activity on tbe al most 
inactive lipase, the only salt in it being a little sodiumcarbonate, 
we do not want the addition of the mixture of substances dissolved 
in water from the pan creatie extract, bilt that calcium C'hloride will 
do for th e plU'pose. 

For a more exact in\'estigation of the !ipolysis 1 proceeded as 
follows: 3 to 4 cc. of the lipase was mixed with about double the 
quantity of a 0.2 % solution of Na/X). and on addition of ten drops 
of phenolphthaJein diluted with water to 200 cc. This sIightly opa
lescent fluid of reddish colOl'atiol1 was eqllally distrîbuted among 
four bot ties of 150 ce. capacity each; to each bottIe 1 cc. of neutral 
oli\'e oil was added, the oil being liberated from fatty adds by, 
shaking up the ether soIution with sodium hydrate. Heforehand the 
bottles wel'e furnished with the substance whose action on the lipase 
was the object of OUl' reseal'ch. When OH-ions were fixed by the 
imestigated matter, the pink coloul' was equalized in all the bottles 
by means of Na,CÛ.. Hereupon the well-corked bottles were put 
in the thermostat at 38° C. and tUl'ned slowly round an horizontal axis 
mostIy for 6 hours, so as to ensure a constant regular intermixture 
of their contents. Aftel' 50 cc. of92 %alcohol had ueen added to each 

n 
bottle, the amount of acid was determined by titration with - NaHO, 

4 
It now invariably appeared, that some acid had also been set free 

in the bottles containing only lipase, some sodium carbonate, water 
and oil. The quantity varied in different pl'eparations of tbe enzyme, 
but was the same in each preparation ou_different days, lt can hardly 
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be supposed t.hat the lipolysis, in tbis case, depended on bacteria and not 
on the lipase of the pancreas. It came forth also when 10 cc. of 
toluol was added to the fluid and it was arrested without to]uo] 
even wben the quantity of acid was extremely small. The greatest 
amount of acid was in a groot number of experiments found to be 
still less than 1/,.. normal. SÖHNGEN 1) found that the activity of the 
lipase of bacteria can be destl'oyed only by 1/60 11 laetie acid. 

ROSENHEIM holds that the fact that the lipase of the pancreas remains 
active even without addition of r.o-enzyme, is to be ascribed to its 
not being sufficiently purified. Considering that electl'Olytes had been 
all but completely removed from tbe lipase pl'e[Jared by me, and 
again that tbe electrolytes of tbe pancreas (mOl'e especialJy the cal
cium salts) are alone sufficient to aid the ac ti vity of tbe lipase, I 
have tried to find all,other plausible explanation. 

Since several obser"ers have demonstrated that lipase, including Ihat 
of the pancreas, is able not only to split fat but also to syntbetize 
fat from fatty acid and glJcel'in, we may be justified in supposing 
that the action of this enzyme consists in favouring an equilibrium 
reaction, a supposition borne up by' DI.ETZ'S') laborious investigations. 
Now, when the lipase decomposes oil in pl'esence of calcium salt, 
it is very remarkable that, while tbe bottles at'e being tllrned round 
in tbe thermostat, a considerable amount of calcium soap is carried 
out of sol 11 tion , partIJ as asolid precipitate lining die wall of t.he 
bottIe, partly as gelatinous lumps in the liquid. It is therefore per
missible to conclude, tbat fat-splitting is stopped as soon as a small 
qllantity of fatty arid has been separated; again, that in consequence 
of this the Jipolysis in the salt-fl'ee solution is indeed not wanting, 
but that it soon ceases; and tinaHy, that t11e action of the calcium 
salt results in separating tbe faUy acid in insoluble condition, as it 
is set free. 

The foHowing experiments wilt illustrate tbe intluence of CaOI,. 
Every bottle contained 1 cc. of lipase in 50 cc. of water witb 

pbenolpbtha]ein and just enough soda to 'evolve a very light pink 
colour of the Huid. Aftel' six hou l'S' shaking in the thermostat at 
38° C. the following results were al'rived at by titration : 

I without addition 

witb 2 c.c, CaCl2 1 0
/ 0 , 

1I without addition 

1) tt'olm microbiologica. I, p. 199. 
I) Zeitschr. r. Physiol. Chem, Bd. LU, S. 279. 

0.2 

1.5 
0.6 

n 
cc. i NaHO 

" " 
" " 
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with 10 mgr. OaOI,. 1.1 cc. 
n 
,NaHO 

" 
25 " " 

1.4 
" " III without addition 0.9 ., 

" 
with 10 mgr. OaOI,. 2.0 

" " IV without addition 0.6 " " with 100 mgr. OaCI, 1.6 " " 
" 

200 
" " 

1.7 
" " 

" 400 
" " 

2.2 
" , , 

I was not astonished to find, that the lipolysis did not increase 
in the same degree as the amount of lime salt, nor that it did not 
increase regularly, since the quantity of fat contained in the gelat
inous deposit of calcium soap varies and in virtue of this a varying 
qua.ntity of fat is abstracted from the influence of tbe enzyme. The 
preeipitate also comprises free fattr acid, as it appeared necessary 
dllring titration to sbake the fluid weIl. Thereby tbe tough calcium
soap was crumbling away and passed into coarse flakes collecting, 
aftel' standing a short time, on tbe surface of tbe alcoholic fluid. 
Wben the caleium soap was broken up, alkali disappeared as was 
evident from tbe disappearance of tbe red colour. 

That Oa 01 2 had in deed been decomposed by tbe fatty acid, may 
sIso be concluded from the greater amount of H-ions in tbe fluid, 
the determination of wbicb I owe to Dr. RINGER. 

A solution of 4 cc. of lipase with a little sodium carbonate in 
400 cc., was distl"ibuted in 4 bottles, and 1 cc. of neutral oil was 
added to each bottle. Aftel' digestion for 6 bonrs 50 cc. was pipetted 
oW from each bottle to determine the H'-concentration. Tbe remaining 
50 cc .. containing about all the ealeium soap was titrated. 

n 
a without addition, 0.6 cc., NaHO, eH 8.1 X 10-8 

b with 10 mgr. CaCI, 1.0 " ". CH 6.6 X 10-7 

C " 25" " 1.4" " 
d " 50" ,,1.6 " "CH 2.6 X 10-6 

The apparatus only allowed to work with three H-electrodes at 
a time, so tbat no H'-determination was made of c. 

Tbough the greater part of tbe titratabIe acid WM left in tbe 
bottles, acidiiy, increasing witb tbe amount of OaOI" was distinctly 
notieeable in tbe fluid pipetted from band d. Thus tbe fluid contained 
a strongly dissociated acid, wbicb in this case was sure to he hydro
chloric acid. 
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Tlje lipolysis is also aided by lime salts that are very difficult to 
dissolve. 

4 cc. of lipase, af ter addition of 6 cc. of Na2C03 0.2 0/0 , diIuted 
witb water to 200 CC., is distritmted in 4 hot tIes. To fl only 1 cc. of 
neutral oil was added. To IJ moreover, 2 cc, of CaCI 2 10

/ 0 , to c 
2 cc. of CaCI, 1 % as weil as 3 cc, of an equivalent sollltion of 
K2C,O 4 and fo d the celltrifugalised washed preeipitate obtained hy 
mixing 2 cc. of CaCl 3 10

/ 0 with 3 ce. of the same solntion of calcium 
oxalate. Aftel' digestioll fOl' six hours I found: 

Calcium carbonate 
CO, was set free. 

a nses 0.2 ce. 

I; 
" 

2.0 
c 

" 
0.9 

" cl 
" 

1.0 
" 

works likewise. 

~ NaHO 
4 

" 
" 
" 

The experiment also showed that 

200 cc. solution of 4 cc, of lipase, with a little soda in 4 bottles 
a, b, c, and cl 50 ec. eaeh. Beforehand I had put in c and cl 
± 200 mgr. of freshly precipitated CaCO, whieh was obtained by 
precipitating a water sollltion of 300 mgr. of CaCI 2 with Na,CO, 
and repeatedly washing the preeipitate with watel' in a eentrifuge. 

The fluids, eaeh with 1 ce. of oU, were digested for six hours. 
Immediately aftel' this a and c were titrated. Through û and d a 
current of air free of CO2 at 25° C. was passed for all hour and earried 
olf through 50 cc.n/50 of barytie water. Subsequently also û and cl 
were titrated. The barytie water through whieh the ai I' in cl was 
carried olf had got very turbid, that of b hardly elouded. Aftel' 
precipitation of the barium earbonate formed, 40 cc. of the limpid 
fluid from each bottle was titrated with n/5 HCI. The result was: 

a uses 0.6 cc. ~ NaHO 
4 

b " 
0.6 

" " 
and yields 0,14 cc. ~ CO, 

4 
c 

" 
4.2 

" " 
d " 

3.7 
" 

, , 
" " 

1.18 
" " 

A rather considerable quantity of carbon ie acid had therefore been 
liberated from the calcium earbonate. The total acidity of cl was 4.88, 
that of c being 4.2. Though, in the titration of the digested cloudy 
tluid, errors of 0.1, nay even of 0.2 cc. ma,}' possibly occur, this 
dilference lies beyond the lilllit of the errors. The reason is ob\'ious. 
While the air passed thl'ongh the liquid it was heated to 25° C. to 
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drive oft' the carbonic acid. Consequently the lipolysis could proceed 
again for the very reason, that by expelling the cal'bonic acid the 
equilibrium in the fluid was disturbed. Fatty acid could now be 
precipitated again thl'Ollgh presence of the excess of calcium carbonate. 

As regards the action of calcium salts my results are not quite 
the same as those of TERROlNE, who found no or hardly any inerease 
of the lipolysis by calcium chloride. The nature of TERROlNE'S ex
pel'Îments however differed from mine. This experimenter made use 
of dog's pancreatie juice of which 5 cc. was digested with 5 cc. of 
olive oi!. This mixture, even without any addition, contained lime, 
and besides other electrolytes, a large quantity of colloid substances 
and comparatively little water, whereas for my researches the lipase, 
as much as possible freed from tbe other constituents of the pan
creatie extract, especially from the electrolytes, was dissolved in 
glycerin and strongly diluted with water. This method enabled me 
to study the action of the electrolytes all the better. 

lndeed, TERROINE fonnd the lipolysis increased aftel' addition of 
magnesium- and barium chloride. This supports the belief tbat the 
act ion of the enzyme is promoted by precipitation of the liberated 
fatty acid. In this respect my results agreed with TERROINE'S as may 
appeal' from the following instanees : 

Again 4 cc. of lipase was dissolved with a little sodium carbonate 
in water to a volume of 200 cc. and divided into four equal portions 
of 50 cc. To t.hree of them equivalent quantities of CaCI., BaCl, or 
MgCl, were added. The faint pink COIOUl' which disappeared, returned 
aftel' the addition of sorne soda. 

Aftel' six houl's' digestion I used: 

I without addition 0.6 
n 

NaHO cc. 
4 

with 100 mgr. CaCI, 1.4 
" " 

" 220 
" Bael. 1.3 . , 

" 
" 185 

" 
MgCI, 2.7 

" " 

II without addition 0.5 
" " with 200 mgr. CaCI, 2.0 
" " 

" 
440 

" 
BaCI, 1.6 

" " 
" 370 

" 
MgCl, 3.7 

" " 
Hl . without addition 0.5 

" " with 100 mgr. CaCI, 0.9 
" " 

" 220 
" 

BaCl, 1.1 
" " ,. 185 

" 
MgCl, 2.5 

" " 
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The magnesium soap wbich was formed, was not 80 tougb ani! 
gelatinous as tbe calcium and tbe barium soap and could therefore 
not take up so mucb of the oH. Consequently less oil was protected 
against the aetion of the enzyme. I think the more powerful action 
of tbe magnesium chloride is owing to this fact. 

As kllown, sOOillm salts also aid the lipolysis. Here also, 1 think, 
the action is ('aused by the sepamtion of fatty acid from (he Huid, 
as insolllble soap. Sodillm oleate is precipitated by solutions of different 
sodium salt.s of sullicient eoncentration. wbereas in very weak 
salt solutions as weil as in water they dissoh'e with opaleseence. 

In order to arrive at an approximate estimation as to tbe degree of 
solubility, I made a solution of sodium oleate by dissolving pure 
oleic acid in alcohol and adding to it sufficient sodium hydrat.e to 
produee distinct alkaline reaction. Several mixtures were made of 
5 drops of tb is solution witb 20 cc. of salt solutions varying in. 
strengtb. This mixture was at once filterej. The filtrate was found 
to he less cloudy according as the preeipitation had been more 
complete. 

NaCI 4 0
/ 0 fi Itrate clear 

" '),0/0 " sligbtly opalescent 
NaBr 60

/ 0 " clear 
" 4'/0 " slightly opalescent 
" '),9/0 " clol1dy 

NaI 7.6% " clear 
" 3.80

/ 0 " cloudy 
NaF 30

/ 0 " clear. 
" 1.5% " cloudy 

CaCI2 0.'),0/0 " clear 
" 0.1 0

/ 0 " clear 
" 0.050

/. " very cloudy 
MgCI, 0.40

/. " clear 
" 0.'),% " clear 
" 0.10

/ 0 " elear 
KCI 4 8

/ 0 " cloudy 
" '),0/0 " very cloudy 

Br these researches tbe positi ve bearing of these salts (e"cept 
that of NaI and NaF) on the lipolysis was ascertained. KCI, which 
does not precipitate soap by far so weIl as sodium salts, also exerted 
much less influence upon the lipolysis. The experiments were made 
in the usual way. Every time 50 cc. of a lipase and oil mixture, 
with or without addition of salt was digested for 6 hours and sub
sequently titrated. I used: 
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witluHlI additioll O.R ec. 
n 
-~ 

4 
NaHO 

with 2 grill. NaCI. 2.4 
" " 

" 
4 " " 

4.6 
" " 

" 
6 

" " 
4.4 

" " 
II without addition 0.8 " " 

with 2 grm. KCI 0.5 
" " 

" 
4 

" " 1.3 
" " 

" 
6 " " 2.0 

" " 
III without addition 0.5 

" " with 2 grm. NaC! . 1.3 " " 
" 6 

" 
NaBr. 1.6 

" " 
,. 7.6 " Na! 0.9 

" " 
IV without addition 0.5 

" " with 3 grm. NaCI . 2.3 
" " 9 " NaBr. 3.5 
" " 

" 11,4 " Nal 0.8 " " 
When tht' tluid contained Nal il got slighlly yellow during digestion. 

ThaI the Hpolysis was ver}' insignifieunl every time was IlO donbt 
owing 10 the liberatioll of iodine. NaF, indeed, aided fat-splitting in 
some dégree, but muelt less than NaCI and NaBI'. 

The abo\'e expel'iments led 10 the coneillsioll, that the electrolyles 
under in\'estigation did nol a,id the lipolysis by conferl'ing aetivity 
ou rhe enzym':) itself, but by Jlelltl'alizing one of the produets of the 
~plitling, viz. fatty aeid:,;. 

I have tried 10 test this also in another marlIlel'. An aetivatol' of 
the lipase, in the real sense of the word, may be expecled to exert 
its influen('e as well in the synthesis of fat from fatt}' aeid and 
glyeerin as in fat splitting. Sueh indeed is the case wi1h respeet to 
bile acids as HAMSIK has demonstt'ated 1). If however the aetio n of 
eleetrolytes eonsists only in the p"eeipitation of soap, they eamlOt 
promole the synthesis, lt eOllntel'actioll is mthet' 10 be expected. 

I proceeded as follows: 
Glycerin was digested with oleie acid and lipase in Ihe Ihermostat 

at 38° C., while being shaken slowly hnt incessantly. 'l'oluol was 
added because the experirnents gent~rally lasted 24 hon1's or even 
longer .. Originally I Iried 1.0 detet'mine the acidity of the fluid at Ihe 
beginning of the experiment, hy titt'ating a measured portion of it 
directIy aftel' mixing. 

However, seriom; errors ensued, beca nse of tbe irupossibiIity to 

l) Zeitschr. f, Physiol. Chem. Bd. LXV, S. 232. 
23 

Proceedinss Royal Acad. Amsterdam. Vol. X V, 
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keep tlle fluid weil mixed d\lriug the pipettilIg f.'\'en aftel' sllaking 
il thoronghly. Therefore mixtures of oleie aeid and glyeerin of the 
~al\le ('ompositioll as those that were 10 bI.' digested, wer'e pl'epared 

sepHl'tltely and immediately aftel' the u('idity was determined by 
titration. These samples we]'e taken in duplieate iu order 10 diseo\'er 
1.'\'1.'11 t \lal error" in t he lllt'aSIl ri lig of t he oleie aeid. 

In 1.'\'('1'." expel'imellt I lIscd: 10 ('e. of gl."cel'in, 2 ('t'. of olei(' 
<wid, :2 ('l'. of lipa~e anti :~ (,C. of tolm)l wilh Ol' willHlIlt addilioll 
or salt. Tlte followillg :tre Rome of the ,'esults ohlaillt:'d: 

1. 

11. 

lil. 

I\". 

Addilioll I IlIllIediatt'I.\'. 

0 
\ :2~~.~' 
r>'~ (' _t . 1 

200 llIgr. ( 'aCI. 

0 
\1:3.0 
12:U) 

100 mgr. Ca('I, 

AddiliOlI. ] Illl1lediately. 
,2:j,:l o 
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Aftel' 24 hou!'R. AftCl'4H hOlll''', 

17,2 13,9 

18 H'.;) 

23.3 23.0 

Aftel' 24 hOIll's 

'19.3 
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22.1 

17.2 
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22,0 

23.7 

lt is pvident thel'efore thai the synthesis was not incl'eased. Tt was 
eVell stl'ollgly inhihited, just the I'C\'C1'se result as was obtained aftel' 
fulditioll of hile salts, pl'epal'cd fronl oxhile aft er Pl.AT1'!'<~:R'S mcthod. 

n 
t't'. --NaHO 

4 

Addition. Immediately. Aftel'10hrs. A fter 24 hrs. After' 48 h,'s, 

1. n ~ 2:3.3 
23.6 

15,1 14.9 

100 mgr. hilesalts 10.4 . 9.5 

11. 0 1
23

.
2 

23.5 
19.8 16.7 

100 mgl'. hilesaIt~. 14,2 11.2 
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ft ('anno! hl' douhtet! tI!Cl'et'III'C', that with I'egm'd 10 thc aetivity of 
the lipase (·a.leillfll-, hal'iulll-, llHtgne,,;illlll- and soda sa lts play a pad 
totally different ft'om t hat of hile aeids. It seems to me that f,'om 

the ahove t he eonl'lllsion Illa.'" he dl'aw 11, that tlle said salts separate 
fatty acid fl'om the solution as ,,;oap, alld fOI' Ihat reason increa,se tlle 
ti.ll-splitting power of IILe enzyme. 

Geology.-" On I'ltyolite (~ftill-' Pd(ll)i.~ Islands." By Prof. A.WlcH3L\l'\l'\. 

Tht' Pelapis Islallds ri"e helweell the \Vesteoasl of Bomeo and I he 
Karimata Islands allo 11 I J °17' S. 109°10' E. and ('onsist, besides a 

few srnall isJets, of IILe fOlll' high Ilninl!ahited and not easil." 
ae('essihle islands 1 ,t Pelapis Tiang lhlei, also eallt'd Pelapis Hangus, 
Ol' Pelapis Ajel' Tiris, ~lId Pelapis nal1lhai Ol' Pl'lapis Ajer l\1asin, 
an1 Pelapis (Tenting aml 4 th Pelapis Tekik I). Tlley reach a Ileight of 
359 m. 2

). Their total slll'faee amotInts to abollt 13 km'. 
The gl'Ollp of i:,;land:,; was visited inlRf>4 bJ the mining-engineer 

R. En:Hwl.lr\. who ('OIllUl IlI1ieates t he following pal'lietllal's ahont their 
geological conditioll. 

"In tlll' Pelapis Ol' Melapis Islallds both neptunian and pllltonic 
fOl'mations a,r'e fOllnd. The tonner an' day-roeks whieh are so Inneh 

rnetamorphosed by gl'Unite :tnd a roek analogons to sJenite that it 
i:-: often ditlicnlt 10 recognize its ol'iginal (·hametel'. In these islands 
pilltonie roeks conlain a small quantity of magnetie iron-Ol'e and 
ltematite "l." 

The Minel'alogieul and Heological Instilntion at Ulrecht reeeiyed in 

1895 among others throllgh the kindness of the Royal Physical Society 
(Kon. Natnlll'k. Verecniging at Batavia) as a present a specimen of 
t he metamtll'phosed elay-roek:-: eollceted by EVl'amIJN 4)." 

I) J. P. J. BART I!. Ow>rzicht der al'deeling Soekadana. Verhandel. Batav. GenfJot. 
schap van K. en W. L. 2. Batavia t897, p. 61. 

~) M. C. VAN DOORN. Verslag omtrent de opname van Straat Karimata, Meded. 
belt'. het Zeewezen XXiiI. 2. 's·Gl'avenhage 1882, p. 12. - Gids voor het bevaren 
van Straat Kal·imata. Batavia 1884, p. 3l. 

:1) Onderzoek naar tinerts in de landschappen Soekadana, Simpang en Matan en 
naar antimoniumerts op de Karimata·eilanden. Natuurk Tijdsehl'. Ned. Ind. IX. 
Batavia 1855, p. 63. Reprinted witl! map in the Jaarboek van het Mijnwezen 
N, O. Indië. Amsterdam I87\). I, p. 64. 

~) As EVERWUN mentions nowher~ (not even on the label) on whieh island he 
has coUeeted the above-mentioned rock, we give here a statement of the geological 
condition of thc islauds aecording lo his map: 


