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ble in saturated salt solutions under all the conditions of our
tests, we were led to repeat Vines’'s experinients, but have been
unable to confirm his observations, the aleurone grains appear-
ing to be wholly unaffected by saturated salt solution after treat-
ment of the seed with alcohol.
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HE proteids of this plant have never been, to our knowl-
edge, the subject of study. Because of its great and
increasing agricultural importance, and as aplant differing botan-
ically from those included in our investigation of ‘‘ legumiin,”’
the proteids of its seeds have much interest. The material
exantined was prepared by coarsely grinding the peas, separa-
ting the black seedcoats by a current of air, and then grinding
the coarse meal to a fine flour. Two kilograms of this flour
were treated with a quantity of ten per cent. sodium chloride solu-
tion, the extract was strained through fine bolting-cloth and
allowed for three hours to deposit the greater part of the sus-
pended starch. The extract was then run through a DeLaval
centrifugal separator, whereby mniost of tlie rewaining sus-
pended starch and fiber was removed, and lastly was filtered
perfectly clear by passing through a thick layer of filter paper
pulp. The extract was saturated with amnionium sulphate, the
precipitated proteids collected on a filter and dissolved in brine.
The solution was filtered perfectly clear and dialyvzed for four
days.

The proteid, thus separated in the form of splieroids, was
designated A, and the solution filtered therefrom was marked 5.
A was collected on several paper filters. Oue portion was
washed very thoroughly with water and with alcohol and, dried
over sulphuric acid, gave preparation 1, which weighed 29.7
grams. ‘The rest of 4 was dissolved in one liter of five per cent.
sodium chloride brine, and the solution filtered perfectly clear.
On adding one liter of distilled water a large precipitate, 2, sepa-
rated, which was allowed to settle over night. The liquid, C,

1 From the Report of the Conunecticut Agricultural Experiment Station for 13¢6.
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was then decanted from the proteid, 2, which had formed a
coherent deposit. D was dissolved in 150 cc. of ten per cent.
sodium chloride brine, with which it readily yielded a clear
solution, and water was added to make the volume one liter. A
rapidly settling precipitate appeared that soon united to a coher-
ent layer, from which the nearly clear liquid was decanted.
After thoroughly washing this precipitate with water and with
alcohol and drying it over sulphuric acid, there resulted 50.9
grams of preparation 2. The solution decanted from 2 was
treated with 200 cc. of water, causing a precipitate which,
washed and dried as before, gave 12.83 grams of preparation 3.
Similarly the solution decanted from 3, when mixed with 200 cc.
more water, gave six and two-tenths grams of preparation 4.

The solution decanted from 4 was dialyzed until chlorides
were removed, which treatment precipitated all but a trace of
the dissolved proteids. In this way four and four-tenths grams
of preparation 5 were obtained.

The solution C, decanted from the precipitate D, as described
on page 494, was diluted with 500 cc. of water. The proteid
thus thrown down, after washing and drying, formed prepara-
tion 6, which weighed 16.9 grams. The filtrate from 6 was
dialyzed for two days, and a deposit obtained weighing, when
dry, 10.5 grams, 7. ‘The filtrate from 7 was nearly free from
proteid matter.

These preparations were analyzed, after drying at 110°, with
the following results:

I. 2. 3. 4. 5. 6. 7.
Carbon...... 52.45 52.69 52.63 52.56 52.52 52.59 52.27
Hydrogen... 6.92 6.77 6.90 6.98 7.04 7.08 6.97
Nitrogen.... 17.16 17,18 17.50 17.18 17.27 17.24 16.69
Sulphur..... 0.40 0.57 0.52 0.62 0.53 0.56 0.50
Oxygen ..... 23.07 22,77 22,45 22,66 22,64 22.53 23.57

100.00 100.00 I00.00 I00.00 100.00 I00.00  I00.00
Ash..... 0.32 0.64 0.47 0.50 0.42 0.45 0.16

It will be noticed that the first six preparations are nearly
identical in composition. Of these, 1 represents the globulin
precipitated by dialyzing the solutionof the amimonium sulphate
precipitate (which contained all the proteid matter extracted
from the seed). 2, 3, 4, and 5 are four fractions of that portion
of the substance (of which 1 is a part) that is most readily pre-
cipitated by dilution. 6, which also agrees with the foregoing,
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is that part of the remainder thrown down by further dilution,
the solution filtered from the precipitate, yielding 2, 3, 4 and 5.
In composition, 7 differs from 1-6. Although the figures ob-
tained for 1 closely agree with those for 2. 3, 4, and 3, the
former has been shown to contain about ten per ceut. of the
globulin, 7, whose presence in this proportion affects but
slightly the percentage composition of 1.

Remarking that 7 agrees in composition with the globulin
phaseolin and that preparations 1-6 have a composition corres-
ponding to a mixture of equal parts of phaseolin and legumin,
we thought it important to determine whetlier or not this sub-
stance contained these two proteids. Phaseolin being niuch
more readily soluble in dilute saline solutions than legumin,
these globulins may be separated by fractional precipitation.
Accordingly, twenty grams of 2 were treated with 500 cc. of five
per cent. sodium chloride brine, and the solution was filtered off
from the undissolved ‘‘albuminate.’”’ The filtrate, which
measured 378 cc., was diluted with four times its volunie of
water, to produce a oute per cent. brine, in which phaseolin dis-
solves freely and legumin somewhat sparingly. An abundant
precipitate fell which was filtered out, washed, and dried, as
usual, and formed preparation S. The filtrate from 8 was
saturated with ammonium sulphate, and the very small precipi-
tate produced was dissolved in water and dialyzed. Ounly three-
tenths gram of globulin was thus obtained, showing that very
little of the proteid was soluble in one per cent. salt solution.

The residue which remained undissolved after treating 2 with
five per cent. sodium chloride brine, was washed by decantation
with salt solution, heated to about 50°, and the filtered wash-
ings dialyzed. Preparation g was thus precipitated.

The portion of 2 that remained undissolved by this treatment
was thoroughly washed with water and alcohol and dried over
sulphuric acid, making preparation 10. These were dried at
110° and analyzed with results that follow :

8, 9. 10.

Carbofleveevin v, 32.74 32,70 52.87
Hydrogen- « vvveevneviinenne. 6.94 6.97 6.95
NNItrogete s eeeer vvsnesnnnans e 17.22 17.21 17.29
Sulphur «oooviiiiiiiei 0.40 0.42 0.49
OXygen cevevreerinn et inn, 22.70 22.70 22.40
100.00 100.00 100.00

ASH «vvrernnint siiiena s 0.66 0.73 0.64
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It is evident that no fractional separation was accomplished
by this treatment, and that the most abundant globulin of the
cow pea must be regarded as a distinct proteid, differing from
any heretofore described. For this proteid we propose the name
vignin,

Its composition as represented by an average of the foregoing
figures is here stated.

VIGNIN.
CaArDOM s s v v v vvvnsrsnvessnssosssnneonnnns 52.64
Hydrogen «ooovvvreerncinnneriieerennenn 6.95
Nitrogen «veevvervnvrnssreresnnnensneens 17.25
SUIPRUTL st vttt een virs it vninenannonees 0.50
(03 5 4=0 S R L LT EL TR 22,66

100.00

The reactions of vignin are as follows: In cold or warm
water, when free from soluble salts, it dissolves to a considera-
ble extent, the solutions resulting being precipitated by adding
a very little salt. The precipitate so separated dissolves com-
pletely on adding more salt.

It is readily soluble in sodium chloride solutions, containing
upwards of five per cent. of salt, from which solutions it is
promptly precipitated by dilution. In two and one-half per
cent. salt solutions relatively little, and in one per cent. very
little, dissolves. It is readily and completely soluble in dilute
acids and alkalies in absence of salts.  Solutions in very dilute
nitric or hydrochloric acid are precipitated by salt or by an ex-
cess of these acids. In dilute sulphuric acid it is much less
readily soluble than in the acids just named, and is not precipi-
tated by an excess of sulphuric acid and but slightly on adding
salt. Solutions in very dilute acetic acid are not precipitated by
an excess of this acid but give heavy precipitates on adding
sodium chloride. Dissolved in omne-half per cent. sodium car-
bonate solution, the proteid is precipitated by neutralization.
The separated proteid at once dissolved on addiug salt. Dis-
solved in ten per cent. sodium chloride brine, this globulin be-
haves as follows :

By hydrochloric acid it is not precipitated until a relatively
considerable quantity of the acid is added. By this acid the
globulin is less readily thrown down than legumin but more
readily than phaseolin,
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The same is true of acetic acid, of which a somewhat large
quantity is required to cause a precipitate. Phaseolin is not
precipitated at all under these conditions.

By diluting the salt solutions of vignin it is apparently more
readily precipitated than legumin, and far more readily than
phaseolin.

Saturation of solutions of vignin with sodium chlorideor mag-
nesium sulplate gives no precipitate, but saturation with sodium
sulphate at 34° causes nearly complete precipitation of the pro-
teid.

Mercuric chloride gives no precipitate, taunic acid and picric
acid make heavy precipitates in its solutions.

With Adamkiewics’, Millon's, the biuret and xanthoproteic
tests the usual proteid reactions are obtained.

Strong solutions of this globulin dissolved in ten per cent.
sodiuni chloride become turbid when heated to 98°, and after
continued heating set to a jelly.

Besides vignin the cow pea contains a small quantity of pro-
teid matter represented by preparation 7, which in composition,
as well as reactions, agrees very closely with phaseolin. Phas-
eolin differs from all other plant globulins, which we have thus
far observed, in not being precipitated from its solution iu ten
per cent. sodium chloride brine by a large quautity of acetic
acid. In this respect 7 behaves like phaseolin.

The composition of phaseolin as obtained from different seeds
is shown by the following statement :

PraSrOLIN.

Cow pea. Kidney bean. Adzuki bean.
Carbom e eevvereesrnrenenen, 52.27 52.58 52.56
Hydrogem .« ooveeviieenenn, 6.97 6.84 6.97
Nitrogen.eeeeeveoeeaesens. 16.69 16.47 16.45
Sulphur ceeeereniiie e 0.50 0.56 0.57
Oxygen .................... 23.57 23.55 23.45

I00.00 100.00 100.00

The solution B, filtered from A4, as described onpage 494, was
saturated with ammonium sulphate and the small precipitate
produced was dissolved in a little dilute salt solution, filtered
perfectly clear, and dialyzed for two weeks. A precipitate
resulted which was filtered out, washed with water and alcohol,
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and dried over sulphuric acid. This preparation, 11, weighed
three and two-tenths grams, The filtrate from 11 was dialyzed
ten days longer, but as nothing separated the solution was
dialyzed against alcohol. A small precipitate, 12, appeared,
which weighed 3.75 grams.

These preparations, after drying at 110°, were analyzed with
the following results :

II. 12,

[ 0 + U 53.13 53.36
Hydrogen +veovevveneeneenionenens 7.09 7.05
NitTOGEn v ovver voronvvsnsnnvnsenes 16.51 16,21
Sulphurcoerrrrvnnervenennvnnnnnon, 1.09 1.13
Oxygen ............................. 22,18 22,25
100.00 100.00

ASH vevvvviiiiiii i e 0.65 0.81

It will be noticed that these two preparations agree quite
closely in composition. Although 11 was precipitated by dialy-
sis in water and is unquestionably a globulin, while 12 could not
be precipitated by even prolonged dialysis, nevertheless it is our
opinion that these are one and the same proteid. In a subse-
quent paper we hope to point out the relations of this globulin
to the proteids obtained similarly from other leguminous seeds.

CONCLUSION.

1. The chief proteid of the cow pea is a globulin, much
resembling the legumin of the pea and vetch, but essentially
different in composition and properties, for which we propose
the name vignin. Its composition, as found by the average of
closely agreeing analyses of nine fractional precipitates, is as
follows :

VIGNIN,
CATDOM: trrvevrronnnsososvioonnosnsos sons 52.64
Hydrogen cooevvneveinennininninennns 6.95
Nitrogen coeeervvneen ivrneionerncrencons 17.25
SUIPRUL st v vttt et ieernoaans 0.50
OXYZEN vvvvvevrrerersnsstossssnsonsosnes 22.66

2. Besides vignin, the cow pea contains a globulin which has
the composition and, so far as could be determined, the proper-
ties of phaseolin, which we have found in the kidney bean
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(Phaseolus vuilgaris), and the adzuki bean (Phaseolus radiatus).

3. The cow pea contains a third globulin, extremely soluble
in very dilute salt solutions, whicli could be precipitated but
partially by dialysis in water and completely only in the coagu-
lated form by dialysis in alcohol. Thissubstance closely resen-
bles, in properties and composition, bodies obtained from several
other leguminous seeds. Its coniposition, as found by analysis
of two precipitates, one obtained by dialysis in water and the
other by further dialysis in alcohol, is as follows :

(025 o T 3 o H 33.25
HyArogem seeeeeevnaaraeenrns coven cnes 7,07
NIETOZEI ¢ evvve et e, 16.36
SUIPHUT e vt vr et et arcrasaaen 1.11
OXFGEI tovevrenivitvineniionii i, 22.21

100.00

ON THE MANUFACTURE OF DYNAMITE.

By G, E. BARTON.

Rezeived April 22, 1807

T INDER the general term dynamite are included two classes
U of mixtures. The first of these consists of nitroglycerol,
held by an absorbing medium, such as woodpulp or kieselguhr,
together with various other bodies used as fillers, the principal
oune being sodiumt nitrate; this latter body also adds to the
strength of the dynamite wlen woodpulp is the absorbent
used by furnishing oxygen for the combustion. The secound
class, more properly called gelatin dynamites, cousists of nitro-
glycerol gelatinized by nieans of nitrated cellulose, much the
same substances being preseut as fillers, but considerable less
absorbing material in proportion to tlie amouut of nitroglycerol.
It is to the former class of mixtures that this paper relates,
although most of it is equally applicable to the latter. Most of
the dynaniite used in this country is of the first class, as itis less
costly and equally serviceable, except in wet holes.

The choosing of a site for a dyuamite factory is a matter into
which many factors enter. It is much more convenient, cheaper,
and safer to have the part of the plant used in making the nitro-
glycerol on a hillside, as it is then possible to allow that liquid
to flow from building to building in pipe lines. Authorities
usually hold that the soil should not be sandy on account of the



