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NOTE.

The follawing work of Dz, Rochlader was originally published in Germany,
et Wuraburg, by Stahel, in 1854,

Tn 1858, Mr.Jomu M. Matecn, 06w Frofessor of Materin Medies and Pharmacy
in the New York College of Pharmacy, made a translation, and offéred it for
publication in thie city, but it was declined by the Poblisher, owing to the
limited number of peraons by whom such s work 19 sought.

In May, 1860, the Editors of the FPharmacewtical Journal, of London, com-
menced the publication of & translation by Mr. Willlam Bastick, Pharmscon-
tical Chemist of that city, in parts of & few pages, which continned with oc-
casicnal interruption until March, 1861, Nutwithetanding this translation
bad several defects, it was determinad to adopt it s the basis of a reprint, in
parts, in tha American Journal of Pharmacy, Nr. Malsch having, very liber-
&lly, agread to carefully revise the pages, before they were aubmitted to the
printer, by & comparison with the original text. Ite publication commenced
in that Journal in January, 1060, and was coetinued until Beptember, 1867,
with bat one Intercuption. The work as here presented will be found to vary
somewhat from the translation of Mr, Bastick, and it ip believed hay been ren-
dered clearer,

The aubject is exceedingly difficult to convey in the abatract way in which
the Author has scen fit to present i, sod involves a constant repetition of
terms that might perbaps have beet partinlly avoided, and rendered more in-
teresting to the stadent, if he had adepted the plan of glving actual examples
of prozimate analyals.

Believing {hat the printing of & small separate edition of the work would
prove a useful aid to American pharmacsutical sindents, especially in the
preparation of theie theses, it has been uecomplisbed and is here presented.

Wineiau Proorzs, JE,

Philadslphic, duguisi, 1863,



PROXIMATE ANALYSIS

L

PLANTS AND VEGETABLE SUBSTANCES.

INTRODUCTION.

The moedicionl action which many plants, or parta of plants, possess,
may have been principully the earliest oocasion of the exnmination of
plants. It is probable that the analydis of plants, nad particularly of their
sap, was tha firet original labor io felation to analytical chemistey, when
the term noalysis could he scarcely emplayed in the sense which we at-
tach to this word st the present time. Ibpdeed, some derive the word
-+ Chemistry™ from xuis: (the sap), hecause the sap of plants had heen the
ahjeet of the earliest ehemical research, The applicability of many plants
t technical purposes wae the later and profiteble ocension for the analy-
ais of plants upd thelr parts, Tt s, therefore, evident why the carliest
Inbors wers not directed to discover all the constitoents of a plant er of ite
parts, but had for their chjeat the fsclation of one or the other of its con--
stituenta, Chemista endeavored to ieolate the medicinally sctive sub-
stance, of the poison of medicionl or poisomous plants, and the substences,
a8 coloring matters, tannin, &a., of plonts, used for industrial purposes, and
on these acoounes employed.  Nevertheless, we very seldom find analyses
of all parts of & plant; mostly, analyses were preferred of those parts of
plants which were employed in medicine or in the arte. All analyses
were undertnken from views which must remain foreige to chemistry as
a seience, which proceads without regard te medieal or technical ohjects.
Another period commenced fivet in mora regent times in the investigation
of planta, in which the former predominating views were more and more
throwa into the beekgronnd ; chemists became pensible that one eonstito-
unt of & plant poesessed for the plant the same degree of importance ns..
any other, qoite Independently of its appleability to different objects.
They perceived that all the constituents of & plant muet atand in the elosess
relatione to ona anothar ; that one 1 formed from the other, that the exist-
ange of one eonatituent conld not be regarded Independently of the exist-
ance of the others, and that all constitnants are Enks of one chein. The
principal result “of these new views was an nlerstion in the method of
investigating plants; it soold no longer be said to be o one-sided endea-
vor for the isolation of & sabetance with a disvegard to all other simultane.
nusgly existing constitaents. Tt beeame necessnry to seorch for all the cog-
atituents of & vogetable subatance by analysis, and to stody them closely.
The inquiries ooncerning the peocesa by which one constiteent is formed
feam nthers, and, aesording to the nature of the offinities, in converted
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2 ROCHLEDER'E PROXIMATE ANALYSIS.

into other subatanoes, have rendered requisite more correct analyses with
roferanco to all the constituants.

The first offorts of chemists in the analysis of plants and their parts were
limited to the separation of thoir eonatituents from one aunother, ne far a8
it was possitle, by their difforent behaviour to polvents, The sabatances
thus separated, often atill a mizture of several bodiss, had a pecoliar
name wonforred on them, but their composition, their relation to cther
bodies, with the exception of soma observations converning their color, or
the precipitates produced by the addition of reagenta, were not further in-
vestigated. From a resemblunce in the properties of individual constita-
ents with bodies alrendy konown, thelr identity with the soma was decided
upon. While some chemiats rathar predicted than wera able to detect an
unlimited qoantity of different bodies in variovs planta by o great number
of analyses in the highest degree imperfect, others proceeded to examine
more closaly the detested constituents individually. It wos gaite in
the natare of things tn be expected that for the invesfigation of the
composition and constitution of thelr individusl constituents, those
bodies in particnlar shoold be selected which from their properties ap-
peared to give  gaarantes of their purity by resson of the facillty with
whiah they could he ieolated and purified. For example; velatile oils, by
the facility with which thoy are volatilized undecomposed, and are sep-
arated ab certain boiling points from othar volatila substances with some
precision ; ales erystallizable bodies of some permanence which may be
easily separated from other nmorphoma substances by their disposition to
assnme the eryatalline form.  Thess wara the objects of attention to thess
men of palence who expeoted move benefif to chemistry from & fundawen-
tal study of some substances than by the discovery of many, Thas, then,
it happens that besides sdme faw well-conducted analyses of vegetable sub-
elances, wa possess a gréat mass of lmperfect analyses, and sometimes an
uxact chemioal investigation of poe or the other constituent of avegetable
subetance, in which the remaining oonstituents have raceived no considers-
tion. Thers exipte, at.the present day, no iovestipation of the various
parts of & plant which hae been completed so that, uniting the detsils of
oach investigation of all tha comatitnents to & whole, iteould give pe a rep
resentation of the conesitution of the plant.

The investigation of an individual constituent of a vegetable often re-
quires a long time, and a great sxponditurs of patience and sagaei-
ty, not to epenk of the pecuniary sacrifice combined with it Fer

'these reasong few of the snhsiances have boen sk present examined in com.
parison with the number whoes exiztence is already known. But ap exact
sud complete analysis ie endlessly trooblesome when the nature of the
eomatituents sre notknown. Mo this ie to be ascribed the few analyses we
poseess whish carrespond to the sequiraments of sciense.  For an anslyeis
which informs us what constituenta a plant contains in ite various parta,
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and in what quantity they sre present therein, we seek in vain in chemi-
cal works. )

As we find onlysome analyeed of plants which possess a valoe, when we
examine the long weries of anch analyses, 8o also wo search vainly for a
definite method aceording to which thoy could be arranged. There is no
difficalty in expluining why no method is given for the analysis of planta
such as we possess in mineral shemistry. Ioorganie analysis iz, in gen-
eral, the analysis of defined sompounds, the properties of whose elements
are, for the most part, coreectly known, and likewisa the properties of their
most important combinations with one another. When the analyeis of
plants treats of the aoalysis of mixtares which cannot be separated me-
chanically, then terminates the precision and sertainty of inorganic chem-
1stry, which we only ean boast of in its relation to elementary snalysia.
The investigations of the various minerals, s phonplithe, &e., show bow
little we koow of the means of separating the indiridual constitnents,
Kvery part of a plant ia & mixtors of many cobetituents not mechanically
asparablo, the nnmber of contemporancously existing sonstitoents of sach
4 mizkare being infinitely greater than.in the most complex foesils. Ifit
be difiodlt in this case to find oub & method of separation, how moch more
difficult will it be with plants, whose principal constitoenta are so readily
decomposable and changoshle that they may be altered not only by the re-
agents employed for their saparation, but act reciprocally on one another,
producing bodies which were not originally present.

When we have to doal, in the analysis of plants, with known compounds,
as is mostly the case in mineral chemiatry, still the inveatigation ie not
ensy. In the analysisof a vegetahle substance haretofore unézamined, we
ean rookon almost with certainty on mesting with oneor more quite un-
known bodi¢s. The letimation whioh bas been slready often expressed]
that & rationsl method for the analyais of plants is quite impossibde undi
at least wa arc correctly acquainted with the majority of vegetable bodies,
ia, congequently, nos withouisome foundation, for only when we know the
propersies of the conatituents of plants apd their eombinations, can a
method be established whioh will be availabla for all time. Conssquent-
Iy, buoth for the presentand the nexteentury we mustrencunce the hope of &
pormsnent ond rational methodof vegetabla analyeis, as it is soarcely
possible, in & shorter spaee of time for chemiste to study correctly
and sopicusly enongh the mujority of the conatituents of plants. The num-
ber of planta is grent, and Inoreases yearly by fresh discoveries, and with the
number of plants the numbar of peouliar vegetabla substanoss also inoranses.
Therefore, if we woold wait for the establishment of & method of vegs-
table moalysis antil we are sequalnted with the majority of all yegetable
hodies, we should never arvive ab gne, bacause wa con only learn the proper-
ties of these bodies by organicanslysis, and bolnvestigate plants without some
sach method of analysistends to almless reseacehos, However, this is clear,
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that every method of vegetable analysia which is arranged for the present.
must be coly s provisional one, to bs mado more comprebansive au
soon 08 the knowledge of the constituents of plants hes been extended by
ita aid—in other worde, the provizional method is the means to arrive at
better methoda,

With the majorityof the vlder analyses of vegetables the foundation of
the process was the applisation of differsut solvents in smeccession. Ether,
afoohol and water wers the solvents most eommonly employed. In many
cases, the residoes were brought into contact with dilube acids and alkalies,
generally with the nsaistonce of heat, after having Leen more or less ex-
hausted with the three Auids mentioned.  In consequence of the facility with
which many subetances ure transformed into cthers by the action of
neids and alkalics in the heat, these latter methods of treastment often gave
Tise to incorreet views of the eomposivion of the plants, or thosa parts
under examination. The treatment of tha substanen ko be examined in
soaccresion with ethbr, aleohol, and water, would bave afforded much bet-
ter regults, ua in fact was moetly the snea when two conditions which did
not pravent & complete geparation in this way, were not sufficiently avtend-
ed to and caloulated upon, Thesa conditicns are the following: the ex-
haustion of the sabstance under exsmipation with one flaid must always be
imperfectly effected before tha eecond in allowed to set thereon, We
cannob &0 prepare the matarial that ench individeal cell and its contents
are exposed to the mction of the eolvent, becanse the materinl reduced to
an impalpsbly fine powder, and exhausted with a solvent, affords sgain te
the same sulvent sabstances after it has beem freshly triturated. Thus it
happens that thers are alivaye bodiea retalned in the sabstance under exam-
ination after ite trestment with a solvent which are soluble therein. If
we now bring the pubstence in contact with the second solvent, the bodier
not only will dissolve that we intend therewith to extract, bou often slsn
the remainder of ihe bodies which the firet solvent left bebind. The same
bolds good with regard to the third solvent. A solulicn of certain bodies
by & solvent will afford theraby ne menns in many eases for the separation
of other bodies which are insolublein thiy solvent, because frequently sub.
stanges which are per a¢ insoluble in a liquid, wre not inscluble in a solu-
tion of other subatancea in the same liquid. In this way we obtain, in a
wetery or alogholic extract of a vegetable substance, bodies which per se
ars insoluble in water or aleohol, but which, by the agency of other bodies,
ure disgolved therein. Indepondently of these detrimental circumatances,
which are prodused by an ivcomplete exhaustivn with ome liguid before
the application of & second eolvent, there ia aseocinted the sondition that the
exhaustion with a liquid, at the ssme time, prodoces & solakion of bodies
which ghould not dissclve, heonuse they are held to be inscluble therein.
But what is termed insoloble are, in the majority of cases, only very diff-
oultly soluble subatances, that is, such subetances =8 require s large



