University of Montana

ScholarWorks at University of Montana

Graduate Student Theses, Dissertations, &

Professional Papers Graduate School

1924

A study of the constituents of the Laptotaenia multifida -Nutt

F. A. Lawrence
The University of Montana

Follow this and additional works at: https://scholarworks.umt.edu/etd

Let us know how access to this document benefits you.

Recommended Citation

Lawrence, F. A., "A study of the constituents of the Laptotaenia multifida -Nutt" (1924). Graduate Student
Theses, Dissertations, & Professional Papers. 6791.

https://scholarworks.umt.edu/etd/6791

This Thesis is brought to you for free and open access by the Graduate School at ScholarWorks at University of
Montana. It has been accepted for inclusion in Graduate Student Theses, Dissertations, & Professional Papers by an
authorized administrator of ScholarWorks at University of Montana. For more information, please contact
scholarworks@mso.umt.edu.


https://scholarworks.umt.edu/
https://scholarworks.umt.edu/etd
https://scholarworks.umt.edu/etd
https://scholarworks.umt.edu/grad
https://scholarworks.umt.edu/etd?utm_source=scholarworks.umt.edu%2Fetd%2F6791&utm_medium=PDF&utm_campaign=PDFCoverPages
https://goo.gl/forms/s2rGfXOLzz71qgsB2
https://scholarworks.umt.edu/etd/6791?utm_source=scholarworks.umt.edu%2Fetd%2F6791&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:scholarworks@mso.umt.edu

A STUDY OF THE CONSTITUENTS ORF Trw
LAPTOTAENIA IULTTFIDA- g0y, o

o A TAVRENCE

Py

A thesis submitted in partinl fulfillment of requirements for

the degree or llaster of Arts in Chemistry j < . .
% Tontans. vy 1n the 3tate University

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



UMI Number: EP37592

All rights reserved

INFORMATION TO ALL USERS
The quality of this reproduction is dependent upon the quality of the copy submitted.

in the unlikely event that the author did not send a complete manuscript

and there are missing pages, these will be noted. Also, if material had to be removed,
a note will indicate the deletion.

UMI

Dissertation Publisheng

UMi EP37592
Published by ProQuest LLC (2013). Copyright in the Dissertation held by the Author.

Microform Edition © ProQuest LLC.
All rights reserved. This work is protected against
unauthorized copying under Title 17, United States Code

Pro(Quest

ProQuest LLC.

789 East Eisenhower Parkway
P.O. Box 1346

Ann Arbor, MI 48106 - 1346

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



INZRODUCZION
The purpose of the work reported in this thesis hsas
been the extraction and separation of the different compounds
which might be found in the root of the plant known &s Leptotaenia
ultifida uttall.
Description of plant. ILeptotaenia lultitida-Nuttall.
Tamily Ammiaceze (Carrot Family) TFruit strongly flattened dorsally,
with the lateral wings nore oxr less prominently winged- 3tylopodiunm
wantirg, plant acaulescent or nearly so. Taterzl wings of the fruit
thick, dorsai wings filiform. Tall and stout plants with three or
four times compound leasves and involcules of snesll bractlets.(l)
Thié plant hes many feétures which would lezd one to ex-
pect that there might be some substances of importance among its
constituents. It has been reported ss the cause of death to
cattle in many instances, although there has besen no proof of the
vlant holding any poisonous compound. It belongs to 2 group of
nlonts {Umbelliferse) which as a whole are considered éo have strong
vnysioclozical action.

Among the plants of the Umbelliferae family which are

recognized ~s important in pharmacy are the following: (2)
l. Those with essentinal oils.
Plant 0il
Carum carui Cil of Caraway
Coriandrum sativum : 0il of Coriander
Anethum graveolens , 0il of Dill
Foeniculunm Vulgare 0il of Fennel
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Cuminum Cyminum Cumin 0il
. Apium Grzveolens 0il of Celery
Ferula llarthex
) 0il of Aszfoetida
Ferula scorodosma
Ferula sumbul Sumbul or iusk-root 0il-
Several cases oF the death of cattle being ascribed to

this plant 2 sezarch of chemical and pharmaceuticzl literature wes
made but no record of any analytical work having veen done on the
Levrtotaenia ultifida could ve found. Jork was then tzken up to

*ind some of the chief constituents of the plant through laboratory

investigation.
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Procedure.

A quantity of the root which was gathered the previous
f211 after a rather dry summer and stored in a dry place during the
wwinter, wes ground up by means of a food zrinder. This broke up the
structure o* the root meking it gquite satisfactory for the succeeding
rrocedures,

“"oisture:

Three semples were taken for determination of moisture
vlaced in a crucible weighed =znd then warmed in an oven the initial
temperature of which was 959 ¢. <2his tempesroture was zradually in-
creased until at the end of an vour it was 100° which temperature
was eld Ffor an additional hour 2nd a2 half. The cruciolas were again
weizhed and the difference or loss in weight noted. ZLoss of weight
divided by weiznht of semple gzve percentnge of moisture or what might
nore accurately ve termed 100° volatil.

The following 2re the figures resulting: (weights in grams)

o I o IT III
(Weight crucible empty 9.6871 10.6523 9.1940
Before (.eight crucidbls &
Teating { sample 11,9515 12,5427 11.2960
{(Weizht sample 2.2744 1.8904 2.1020
After (\leizht crucidble & .
Heating ( sample 11.8065 12.4084 11.1483
Loss of weight due to
Lioisture etc. 1550 1343 1477
Percentage of lloisture: 6.82 710 - 7.03
Average of accepted vzlues: ) 7« 075
Ash:

The dried samples in the crucibles ware then ignited with

care-gently at first and later to dull red heat with the burner ang
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the residue when free from csroon weighed as ash.

The weiznts and values were:

I II
Jeight of crucible empty 9.6871 9.1940
weizht of crucible & Ash 9.7300 9.2800
Jeight of Ash .0929 .0860
 Yeight of sample 2.2744 2.1020
Farcent of Ash 4.085 4,091
rversnge of accepted values 4,088%

Hitrozen:

Mitrogen was determined by the IKjeldahl method(s) in

ct

which the nitrozen present is converted into anmionia which is distilled

over and determined as such by =zbsorving the ammonia in a known amount

of standzrd acid and then titrating to determine the amount of ammonis

;distillei over.

The following are the figures on the nitrogen determinstion:

vormelity of hydrochloric acid .09994
Tormality ot sodium hydroxide sol'n. .11116 Ratio: N of NaOH - 1l.ll22
i of dC1
Jeight of Jample of root 1.C007 1.0007
Arount of 2cid in Receiving
flask 100 Ce 100 cc
Anount of sodium hydroxide
requirsd to neutralize 81.70 ¢c 81.80 cc
Amount of acid neutralizad
by JHz from sample 9.132 cc 9.026 30
YitroZen in sample 1.2617% 1.2765%

Avernge of accepted values

Protein present equals 6.37 x 1.269 or 8.084 %

Extrasctions:

Samples of the ground up root were then taken, placed in &

Soxhlst extractor and treated with petroleum ether.
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. Values

-

The following #Figures apply:

I II III
weight flask . 25,7635 29,3608 22.@877
Weight flask & residue 26.2002 29,7755 22.56711
Jelight extract e 4367 «4149 « 3834
Jeight sample 2.,0019 2.0001 1.9988
3iving % of extract 21.82 _ 20.78 19.64

#1 and #¥2 were accepted-ilumber three was considered unreliable

due to a leaky corke.
Average percent of root soluble in petroleum ether 2l.34

The insoluble portion of the above samples of root was then

exhsusted with water free ethyl ether by means of the same extractors.

I - II III
Weight flask 66.2356 : 44,1793 61.0354
Veight flask & extract 66.3068 44,2363 61.0968
Weight extract 0712 0671 .0614
Jeight samples 2,0019 2.0001 1.9988
Giving % of extract 1l.46 1.35

Values one and two were accepted as the more reliable,

particles of cork being evident in number three flask.

Average percentages Tfor ethyl ether soluble 1.41

The extraction process was repeated using the root residue
from the ethyl ether extraction. Absolute ethyl alcohol was used as

the solvent.

Weizht of flask 56.3112 63.4565 6344446
weight of flask & extroet 56,9600 63.8658 64,0853
Weight of extract 6488 4093 .6407

]

. All three caramelized slightly upon drying,#1 especially 80
and}gad to be discarded. The percentages of root soluble in ethyl
alcohol after exhaustion with the previous solvents were #2 14.88 end
#3 15.16.

Average of accepted values 15.0%%

The next solvent used in this series of gxtractions was cgrbon

tetrachloride but no solvent zction was evident.

Ve
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axtraction was then made with water as the solvent. The

following results were obtained:

I II III
weight of flask 63 .4440 0l .0354 44,1796
Jeight of flask and residue 65,3426 61.5590 45,0328
Jeizght of extract « 92652 . 5236 «8532
Tercent of sample 19.83 FF 20.18
Average of accented values 20.01%

This ended tihhe series of extrzcts run on the small sample.

Crude Fiber:

A larger sample was token and the amount of crude fibre
determined by the Henneberge method. :This method consists mainly in
the extraction with dilute sulfuric =cid and then washing with water the
residue undissolved being acted upon by dilute sodium hydroxide. The
fiber is then washed dried and weighed, weight of the residue divided
by the weight of sample x 100 being the precent of crude fiber. The
average of the accepted values for crude fiber was 13.46%.

A sample of root was then prepared which weighed 470.05 grams.
It wes placed in an extraction cylinder, made of tinned copper with a
condenser cap for refluxing the solvent. Ixtracts were then made with
the same kind of solvents as were used in the preliminary quantitative

run in the Soxhlet extractors except that the carbon tetrachloride was

ormmitted.

After ths water extrzct was finished on the large sample the
root residue was plsced in a large flask and treated with N/40 sodium _
hydroxide. Iollowing this extraction the root residue was agadin washed
with wster and extr-ction made with 1% hydrochloric acid.

These extracts were then examined to see to whet extent they

could be separated into their severel components.
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Petroleum Xther =Zxtract:

The first one attacked was the petroleum ether extract. This

2s an 0ily appearing, amber colored substance with an odor slightly
esembling that of celery. Its specific gravity was taken. The two

glues found were as follows:

I II
eight of bottle and extract at 200 1.5919 1.4968
eizht of bottle zlone 1.2604 1.16656
leight of bottle full of water 1.5912 1.4965
eizsht of water . 3308 « 3281
pecific gravity 209 / 20° 1.0067 1.0044
verage of accepted values ' 1.0056

(4)

The extract was tested for gl&cerine and gave a slight trace.
On éttempting to make a fractional distillation the substance
trothed, foaming up until it filled the vessel but gave no sign of
reaking up. Attempts at distillation were then made under reduced

bressure but the foaming was as pronounced as ever. Treatment with

ifferent solvents gave slight encouragement but no complete separation.
ear the end of the research after much work on the saponification of
bhe 0il it was found that this extract upon hydolysis wita sodium
hydroxide solution broke up giving a mixture of volatil and non volatil
kcids and alcohols. Time did not permit of further investization along
fhis line.

Tabulated review of the solvents used in searching for a
pethod of separating the petroleum ether extract into its constituents.
The extract was found to be insoluble in water, almost

tompletely socluble in absolute zlcohol, completely soluble in carbon

tetrachloride. Acetone gave an emulsion which did not break down inside
f three weeks, altho it seemed that there was a partial separation

ere it wos impossible to prove conclusively. Absolute alcoiol solution |
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f vie extract when diluted with water gave a white emulsion-like

recipitate which cozlesced to form a substance seemingly identical with

Fhe original extract.
1

olution

f mazmnesium

Then a method =2s recommended by Dragendort?f
Dried ZIxtract

Treated with Absolute alcohol

3olution
ested with potassium iodide plus iodine
exgent zove

no test for alkaleids., 7This
than treated with 2 sm=21l amount
acetate which caussd & vrecipitate

was

(5)

was followede.

Insoluhble

Small amount of dried

crumbly suvstaznce which
arpeare.
in alcochol but much more

to e soluble

o form. This was filtered off and more slow in going into
aznesium =2cetate solution added. This pro- solution than the otker
edure g=2ve repeated precipitates which were porticn. This residue

omposed of the magnesium salts of the fatty
ecids present.
tire chain coming dowm fLfirst.

Those of the highest number of

twice trezted with water
in whichn 2 small amount
of sodium hydroxide zad

arbon otcms in

11 the recovered
rd there -ras

2¢ids were of & brown color

not enougin of any to allow cf

Purification and Soiling point determiration.

¥
H

been dissolved.

|
|

Solution

cidified with sulfuric acid gove yellow oily
cid with =
rom Zhe mixzture was treoted barium hydroxide and) diethyl ether.
chloroform solution was
Q’ﬂa

Thoan

rroniium hydroxzide gave white preacipitate
olubfgle in ethyl alcohol-volatil.

SPege 0oFf less t-hson one. Jiltrate

mede

Inscluble

3rown rlostic mass soluble
in chloroform and in

A

an aqueous solu-

tion oF sodium chloride

added.

This gave two

l=zyers and a precipitate.

his was

ith sodium hydroxide

olution,

ep~rated from the chloroformwhite volatil product

foltble in chloroiorm.

30luble in salt
solution,

350lution evaporsted

to dryness gzave a

further traated

the solution being

Insoluble.,
Dissolved in ether
leaving the sz2lt
behind.
evaporating left
oily substance with

Solution on

nd acidified gave a brown -nd 2 residue sodium
0latil product too small chloride. pungent siciening
n znount for identification. odore.

thy1l Ztkher Zxtract:

ther =2nd

ater

On the first large sample an extraction was made

the extract dried.

with diethyl

The extract was treated with distilled

t gave an acid reaction, taste bitter.
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3olution Zlesidue
zve no test Zor ~lkaloids. Completely soluble in
hloroform extresction of acgusous absolute slcohol showing
jolution zzve o resin with ovitter probable zpusence of atid
teste. Aqueous soluticn vested resine.

For termin group acids zzve negative
eactions. Aqueocus solution when
lreated with ether zave zon extract

n evapbration which was oily,
jolorless with an odor resemoling
2Talv of’green reas., Amount of
thract too smoll for securing an

hmount of any of these constituents

In large enougar ~mounts for

 dentbification.

blconol 2xtrect:

The zlcohol extract was next tziken and the alcohol removed

bt 40° under reduced pressure until the residue became syrupy. 'This

yrup was transferred to a small f;ask and the flask placed in =z
sssicator with a %or Zitied Tor a rubber stopper and the rest of the
Tlcohol removed at room temperature by means of reduced pressure.

The pure extract was found to be slizhtly brown in color and
powvdery insoluble in dietayl ether, insolubdle in chloroform cnd
comhletely soluble in water.

etection =2nd Estimation of Tannin:

9,7108 groms of the extract were dissolved in exactly 200 ce.

f distillad water. Xach cc of this solution then represented .C48554
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am 0Ff the axtre A g 2 A
re e ct. A 1L amount of this solution wes tested for

anmin DY the use of = L . . :
gonnd . L Eolutiong v ferrous and rerric s-1ts and a

f

ong indication oz (orny 5 4
gtT T iy raulted, fhree semples, ezch 25 cc. of

il un exeess of 1l2ad acetate was =2dded.
wraecicvitntal tormsts ... \ . . } . \
The : ¥ ternetn unn Lhan filtered off on weighed filter

"ho drisd vrecipitates were then incinerated
end tie amount of lead pranant in the wnrecipitate determined. 3y
gubtrocting the smount of Iuna oxide represented from the weight of
the rrecinitate The wei: 1t oy tanuin sresent in the sample was de-
termirzed avd the nercevtnra .wlyelated.

The following wol L3 gnd values 2pply to the tannin

jetermin=tion:

: I II III
feight of pavers .5590 L D472 « 5487
{two %o 2 somplzy .602% .5669 6075
lotel Wsligat of 93EBTS L.1416 1.1141 1.1152
feight of taoper 2=nd tanntto  ,5138 2.8302 Discarded
feizght of tanncte L6723 1.7161
Teigiit o crucible 26153 50,4555
feight of crucivle & le:d 40,0730 51.2860
feigzt of lead ouide .8117 . 8505
Teigit of tannin <8606 .8656
ercamtage of tannin 2,33 5.86
lveraze of accepted valuos 5.845%

etarminotion of Glucose i "Yloohol otr-ct:

27,285 groams oI e iry extroet were taken and dissolved in

xactly 500 cc of water. IJiocc of this solution were tcken, the tannin
recicitated by means oF Tasl icetate 2nd the Ifilirzte treated with
ulfuric acid until the lov & - as completely precipitated.(O) The
iltrete was then dilutad -. ilge and £85.c of this treated with un
Xcess of Fenlings solutioco~, <l.e precipizt:ited cuprous oxide filtered

=i -

?P, converted over to vutris sxide and waighed. From’this data the
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g

! ry
{(7)
ercantage of suzsr present in the sample was determined.

ount of extrazct present in 5 cc of solution 1.1339 zm.
weignt of crucible 7.9769
eizkt of crucivle ond oxide : 8.2021
eight of cupric oxide .2252
ercent ot glucosz in root soluble in slcohol 1.20

A sinmiler run was made on another solution of the extract
except that just bLefore the use of the rehling solution the sugar
gsolution was boiled with 2 percent of 2c¢cid under a reflux condenser
for half an hour. The sugar was then determined =s bhefore. If any
olrysaccharides had beswm pressnt this sscond determination would ave
gen corresvondingly nizher than the fifst. The amount of extracted
acted upon in this case wa2s 1.3643 gm. The amount of cupric oxide
formed was .2593. TFercent of sugars, soluble in a2lcohol, present in
the root 1.17. It tas therefore evident that there was no
polysaccharide present.

Avercge of the glucose daterminations 1.185%

Sodium Hydroxide Zxtract:

The sodium hydroxzide extract Was mnade both on the larger
samples and 21so on thae smaller ones. The inconvenience of handling
lerge samples in an accurate quantitative way led to the removal of
& definite weight of the dried water exhausted residue and a quantitative
extr=action made on this by 2llowing N/4O sodium hydroxide to act on
it for several days, filtering off the extract and washing the residue
with distilled water to remove the l=2st trace of alkali. The root
residue was then dried at 100°9C, and weighed. The loss in weizht
represented the samount removed by the solvent. From these fisures the

percemntage of sodium hydroxide scluble could be celculated. The
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verege for thae first extract, waich wes nade the summer of 1922 was
-88%; Two Samﬁles Ware run on a different gathsaring of rocot in 1924
iving 2n avarage of 5.85%.

varage Of 211 determinations of sodium hydroxide soluble 5.86%

neilases =mé Albumin:

-ucileges ond 2lbuhins were precipitated by zcidifyins the
ztrect 2nd adding three volumes of 90% etvyl alcohol. The mixture
28 allowed %o stond for 4 hours snd the precipitate was filtered off.,
ne serple wos run tﬁfouéh in ths summer of 1923 to find the amount of
1bumin and mucilage preciritzte. Owing to ths trouble experienced
1 the drying of the precipitate the return on only one of the
recipitates was considered relicble. The value obtained was 3.732%
neluding 2sh =2»d 2.641% ssh deducted. To check this two samples of
he extract were scidified and the albumin and mucilage precipitated
S before tut to 2void the troubdls experienced in tie dfying of the
recipitate the filtrate was dried, weighed, the amount of sodium
cetate formed in neutrolizing calculated, deducted and by suctracting
he rrecentzage this remainder represented from 5.86% tie percentage

f alvumin 2nd mucilage wes arrived at.

The figures and weights are: . -
mount of extrsct taken as sample 30cc 30cc
eight of evaporating dish 48,2513 47.5422
eight of dish plus residue 48.3255 47.6180
eight of residue 0742 .8132
nount of sodium acetate present :832? *Osen

eight of extract residue
ample of original root represanted by 30ce of

extroct was
ercent of root in sodium hydroxide extract

not precipitated by alcohol

7.0212 7.0212
1.85 1.97
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Average 1.91% 5.86% - 1.91% equals 3,95%
Avera%e of 211 determinations of albumin and mucilsge 3.84%
Value includ=s ash)

Aqueous Ixtract:

The aqueoué extract was found to have a volume of 4083 cc.
Albumin =nd mucilage combined were determined on this extract by
taking three samples, two of 75cc and one of 50cec, acidifying with
acetic =2¢id and =2dding two volumés of =2bsolute alcohol. The mixture
was 2llowed to stand over night and the'precipitate then filtered
off onto weighed filter papers. These ﬁere then dried at 100° to 110°

(8)

in the drying oven and then weighed.

The figures are; I II
imount of sample represented 10.3%4 gm 10.94 gm Discarded
veight of filter paper 1.2935 1.3275 due *to
deight of peper and precipitate 1.5220 1.5645 poor
Weight of precipitate « 2295 «2270 filtratim
Tercent of albumin & mucileage 2.086 2.070

Average of =zccepted values 24078%

Determination of Dextrin etc. in Aqueous usxtract:

Two szmples of the water extract were taken, the volume
of egch being 285cc. The albumins and mucilages were precipitated with
two volumes of 2lcohol and filtered off., The filtrates were evaporated
to a small volume and the carbohydrétes precipitated by the addition
of four volumes of sabsolute alcohol. In this predipitation any
dextrin, levulin or similar carbohydrates sre throwm down. These
were filtered off on weighed filter papers and'dried at avout 609,

The following figures apvoly:

Amount of root represented in sample 3.65 gm., 3.65 gm,
Jeight of filter papers .5652 -2593
7eight of paper =2nd carbohydrates .6164 _ «6024
Jeight of carbohydrates .0512 0431
1.0 1.18

Percent of carbohydrates
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m X - s .
The filtrote from ths preciritation of the sugars in the
(9)

u - 3 .. ,
aqueous extract save a hesvy pracipitate with barium hydroxide

indicating the presences ot Saponin wihich was cccordingly estimated.

&
saponin, althou.h present in the watsr solution in this sxtraction

ray not ?e ?stimated 22re 2s the total of the ssponin may mot be
Oa -
present. Two samples of the originel root substance were t=oken

and boiled with distilled water wui t-2 oil present zde it impossivole
to te sure of t-e complete removel of the saponin- in fact it was
Zound that the o0il later preventei the complete precipitation of
saponin with ovorium hydroxide. In the n2xt samples the o0il was Tfirst
removed by use <i netroleum ether and tae dried root residue digested
by boiling water. The decoction was Ffiltered and the solution

evepor=2ted to dout ten ce. volure, diluted graduzlly with water

until 211 wes in solution. The albumins snd mucilo.es were pre-

cipitated witr 2lcohol and filtered off. The precipitate was treated

wit: voilirg 85,5 alcohol =2nd riltered, the filtrste being dded to

-

that from the Tirst alceohcl precipitation. The combined rfiltrztes

-

wers vlaced on the sbezn both until free from alconol, dissolved in
~ter ~nd the saponir precivitated by the addition
The precipitates wvere

2 hydroxide solution until

4

-

*iltered o¥*f, weshed with concentratsd barl

free from tannin, dried, weighed and i_nited. The poerium oxide

tresent in the lre01p1tute calculated and subtracted from the weizght

aponin precinitate. @rom this the percent of saponin irn the

sample wWes calculcted.
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Amount of sample 6.792 gr. 6,762 gm.
weizht of filter vpeper .6840 - 6408
Jeizht of raper and nrecipitate .9080 . 8850
Jeight of crecivitate .2240 <2444
Jeight of ash .1588 -1856
Jeight of saponin .1350 «14C4

3 1.0876 2.0702

Zercentzge ¢of saponin

Average of azccepted values 2.07€9

The presence of saponin was confirmed in the filtrate Irom

This was done by extrecting with chloroform

the sugar vrecipitation.
(1cCa)

and evszporating the solvent. A portion of the residue when

Another portion with

= Y,

shaken with water zove forth o decided froth.
concentrated sulfuric acid gave 2 red color. A third portion was

treated with concentrated sulfuric acid and a bluish green fluorescence

resulted.,

Hydrochloric Acid Ixtroct:

The dried root residue from the sodium hydroxide extrection
was treated with 15 hydrochloric acid. The nmizture wés allowed to stand
for two days 2nd the a2xtrsct filtered off. The filtrate was measured
and e portion of the extr=ct was neutralized with hydrochloric acid,
evaporated to dryness in o weighed container and weighed again, in

this manner sufficient data was secured to determine tie percent of

acid soluble.
I i1

Amount of residue after extraction 78 gm,

Volume of zxtract ' 1510 ce

tmount of extr:ct taken to neutralize 25 cec

Jeiznht of beaker 20,2888 25,0891
Weight of beaker and residue . 20.3564 25.5665
ieight of residue 4676 -8775
Weight of sodium chloride « 3430 « 5480
weight of dried extract .1246 «1345

The weight of substance removed from the large sample was

»

calculated and a2dded to the 78 gm value oFf residue giving the weight of
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' the substance started with at the beginning of the acid extraction.
The amount cf.root substence 2% trhe Dbeginning of =2c¢id extraction was
found 10 be 85.88 gm by determirnation # I and 86.12 gm. by +II.
Using these figures the amount of originel root substance was found

‘and the pf¥cent of 2cid soluble calculated in terms of originasl root
substance. The two detarminztions geave Q19 =nd 9.43% acid soluble.
tThe averzge of ~ccepted values for acid soluble 9.31%

Determinetion of Starch:

Iwo hundred 2nd fifty cubic céntimeters of the =acid mash
were taken, neulr=lized with &odium hydroxide and treated, after boiling
“ernd cooling, with about .05 mg of diastase. The mixture was set in a
warm plcce and the diastase allowed to 2¢t for four days. The diastase
extr~ct was then filtered off and sterile water and imore diastase added
end tkhat gllowed to act on the sample. This second diastase extract was

filtered out ~nd zdaded to the first, the total volume of the extract

and washings was 582 cc.

The residue from the extraction was dried and weighed, the
‘weight being 6.4164 grams. Jamples o the dizstase extrsct were taken
and evapornted to dryness., This weight less the weight of the sodium
chloride formed in the neutfalizing of the =acid gave the weight of

dissolved sutstarnce. From these fijuresthe weight of the originzl root

subst~nce could be determined.

weight of the residue from diastase extraction 6.4164
(averﬂge of two determinations) soluble less NNaCl ' é.ggg

,elcqt of the sample teken
Sample represented 23.107 zm of the originzl root substance.

Two samples of 75 cc of the diastase extract were taken and

11
7.5 cc of 6 normal hydrochloric acid added. The samples were
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semple=z were then

116.,8 =z,

oxidized
78S Fecaeed

jieight ¢ crucible
ieight
eigh*t ~t cupric oxide
Btarcn -eprasented oy Cub
Percen of starch

fverasze of sccepted values

Sum_fnarz H
The following
based ~n

Oisture

Crude Ziber

sh

jeldnnl nitrogen
‘etroleum ether extract

ithyl ether extract
Absolnte alcohol extr=ct

Aqueous extract

Sodium hydroxide extract
fydrochloric =zcid extract
Saponin determination
Starch

Sample #II was 108.3 cc.

the air dried root.

then Lc>.Z24 under a reflux condenser for

cooled and their volume meszsured.

soluti-n were taken and placed in Fehlings solution.

2f crucible and cupric oxide

determinations

7.07%
13.46%

4,088%

1. 269/0
21.34%

1. 4l,a
15 02/0

20.01%

5, 86”
9. 31,.7

092/O
4,97%

were made,

two and a na2lf hours. The

3ample I was

Pifty cubic centimeters of each

The cuprous oxide

to cupric and the amount of starch represented calculated:

I II
7.7222 8.6196
7.7743 8.6740
.05621 .0544
20.7 mg 2l.42 ng.
4,89 5.05
4,97%

the percentage being

representing 8..84% protein
Consistirng of volatil fatty acids
and alcohols. =ZpG of extract

at 200 1.0056

Tannins 5.845% Glucase 1.185%

Hdo polysaccharides.
Albumin-mucilage bre01p1tate
2.078% Dextrin etc., 1l.29%
Albumin-mucilage pr901p1tate 3.84%

Determined by diastase method.
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