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Fow, if any, ldeas pertaining to new wethods of extracilon of
veretable drugs have been advanced in recent years., A survey of the
available literature failed to reveal any attempt to develop new
methods of extraction, but showed on the coentrary that the work which
was dene in this field, had as its objecuive the improvement of the
percolation methods which have been used for many yvears,

Snortly before ihe bezinning of “orld War II, there appeared on
the market in this country a household pressure cooker, by the use of
which, feods could be cooked in approximately one-third of the usual

irie,

In 1843 Isaac vinslow (1), & canner from kalne, in irying to
inprove upon feod processing nethods in use at that tive, experimented
with a small copper boller which Jorced steam at 12 pounds per sguure
inch intw a stemn LI ht tank lined with zine. The results obisined were
not encourasing and the experiments were discontinued, Tn 1846 (1),

e davmond Chevallier-Appert of France devised an autoclave, or steanm
chamber, for processing canned fooda, & manometer was attached to 1t to
record variations of pressure, The first pressure cooker [or processing
foods on & commercial scale made in Americe was devised by andrew ¥,
Shriver (Z) of Bultiwore in 18Th. sictually kark 0, Shriver, a partner in,
and cannery coperator for T. J. oyer and Company, originated it, but his
senior partner, A. K., Shriver, was granted the patent on it. This new
invention was culled ard is still celled & "Shriver Xettle", It is said

that this rettle revelutionized ithe cunnin: indugtrr,
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The Sirst pressure cooker intended for household use nade its
appearsnce as early as 1936, bubt the -eneral public was skeptical, and
it was s.ue tlae before 11s usefulness in the houe was eslablished,
Yorld -ar II brou bt aboutl & tremsendous incresse in ithe spread of iis
use. The Covernuent was urcing the people to wid the war effort by
canning their own foods, thus enabling the industrisl canners Lo divert
wore of Wheir -oods tw the Aitmed Forces, Ly Lie use of Lie preusure
cooker, home=canning could be accomplisied in less Lie and with -rester
convenience L an b te metiods ordinarily used, lowever, ihe proeiuction
of ire cookers durin: the war was linlied because of the war-tine restrict-
iong on vie use of netals necessary for tiwir manuwlacture, After the
cessation of hostilities, the restrictions on the use of wetals in lhe
indusiries were recoved, snd unese cookers feran to be manufactured on a
lar~e scale, Today, Lhere are several trpes avelilable, and thelr use has
spread to all seetions of the countiy, %Yhey are comparatively lnexpensive,
i s&bisfuctory cooker for use in the home can be purchased for 1,95 to
21995, depending upon 1ts capacity.

If tive couwldd be caved in the cookin: of fresh vepetable matter by
trds metnod, it scemed to Le logiecsl to asswse that 1f the tissues of a
dried druy were wolstened veforehand and the drug then cooked in & pressure
cooker with tle proper menstruws, the active principles would be exiracted
in a shorier period of time than by the rethods now in -eneral use,
Powever, thoere was sone doubt as to the feasiliility of the method, because
wany of the active principles of drugs are heat labile and rd ht under-o
chanse or deconposition In the process of cooking. lNHeveriheless, it was
believed to Le worth tie effurt to determine 17 extraction by this nethod
would bu practicable, 'Therefore, the experiments deseribed hereln were

unciertalen,



3e

These experiments were limited tc the preparation of sone of the more
important tvpes of tinctures and fluldextracts official in the Pharmacopoeia
of the inited States, XIII, and the Hutiocnal Formulary, VIII. The official
preparations and those made by the pressure cooker neihod were compared
with respect to specific gravity, pH value, coler of the freshly prepared
product, appearance of the preparation after stora; e Jor & months, cdor,
taste, lotal extractive and alkaloidal content, with the exception of the
alkaloidal content, all of tlhese comparisons were uade after final adjuste

ment of the preparation to official standards,
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EXPERIVENTAL
Degceription of ipparatus

The pressure cookers intended for houschold use on the nurket
today are constructed privecipally of metal, usually sluminum or stain-
less steel. 7Their capacities runce from 1 1/2 to ¢ quaris. The handles
may ve cowuposed of plasiic or bakelite.’ The rasket are nade of symthetic
composition or neoprene ruvber. Scuwe tvpes of cookers have outside
closures; oilbers have inside closures,

Jufety devices are an lmportant leature of Lhe pressure cooker, In
most coses the salety plup is located in the cover of the cooker and will
release, 10 Lhe stean vent becoues cloiped,

Sope menufacturers provide for & runve of 4, 10, and 15 pounds of
preasure ver square inch in ihelr cookers, but siany types are desimed to
maintain & constunt pressure of 15 pounds, because 1t has been found that
this pressure is the rost satisfaciory for all purpouses, Various {ypes
of pressure controls are us-d, Sowe cookers are equipped with ternsion
springs, which are set to release vapor at the desired pressure, Gthers
are equipped wiih & calibrated wel ‘hit, whieh permlets just sufiiclent vapor
te escape in order Lo walntain the pressure «t & constant level,

Tre body of tie pressure cooker used in these experinenis 1s nade of
stamwped aluninue and lus a cupacity of L quarts, The bandles are couposed
of heat=-proof plastic. The isskel ils construcied of neoprene rubhber, It
hias an outslde closure; the cever lochs onto Lhe bedy by notehing lips,
Tre cooker is locked by ramwile wetlon wiith the jasket conpleting the scal,

Tts pressure rance is &, 10, 1% pounds, controlled by the position of the
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calibrated weisht over the steam vente, The jimgling of the weloht shows
that the cesired pressure has been reached, This trpe of cooker is
provided with a number of safety devices, viz.: the safely plug in the
cover welds witl excessive heat or releases with excessive pressure, if
the pan cooks dry or the vent clogs, 7The gaskeﬁ is built to release
excessive pressure downward in e eveni that the salety plup should
fail, The welshd of the wetal can withstand more visn seven times the

recormacnded cocking pressules
tethod of Operation of Cooker

The drug is weighed, placed in the pressure cooker, and after the

addition of a calculated .sount of wenstruum, nacerated for 15 minutes,
The cooker is then closed, and the pressure contmwl placed over ihe
vent tuie at the number 15 hole, indlcating that 15 is the number of
pounds of pressure desired, <Yhe cooker is then placed on a tripod over
& Dungen burner with a high lane, “hen the desired pressuwre is reached,

he pressure conirol will jirsle and sputier constantly. 7The cooking time
is counted from this moment, the time in most of these experinents being
10 minutes, “he flame is reduced so ithat the control Jirgles only about
three times per minute, It should not Jjigule mere frequenildy than this if
the loss of an excessive amount ol wenstruum, causing the drug to cook dry
or even burn, is to be avoided, ufter the desired pressure had been
maintained for 10 minutes, the cooker is repoved Irom the tripod and placed
under & siream of cold waler to reduce tiwe pressure, Alter the pressure
regisiers wero, the pan 1s opened and its contents filtered through cotton
in an ordinary class funnel, “hen the filtrate be;ins to coue Uhrough clear,
return ithe filirate to ile funnel and continue the filtration until an amount

equal to that specified in the rhaitwcopoeia of the United Jtates, XIII, or
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Hational Toruulory, VITY, for assared tinctures or fluldextracts, nus
been collected, If necessary, a sulficiont quantily of nensiruus is
added throush the filier to produce the desired acount of filirate. The
product is then assaved, Upon different occuaslons odificutions of the
above procedure were performed., They will be noted throu hout the
digsecuuslion,

Hereafter, L.e &bbreviatlon, U.5.P., XITI, will be used to desl mate
“ie Phariccopoeia of ihe inited States, XITI, and K.¥,,VIII, will be used

to desi nate the Hational Formulary, VIII,
Official Ixtraction iethods Used

The official tinctures and Tluldextracis used in these experiments
for comparison with those made by the cocker ncthod were prepared in

accordance with tie officilal wethods descrived in ithe followin;: pararraphs,

UeBeey AL, and H.F., VIII, Process P, 4ll the tinctures prepared for

use in these experimenis were made by rrocess P ool e U.B.V., XIII, and
whe M,7., VIII (4). Thius process is as follows:

*Carefully six the pround druy or nixture of drups with a sufficient
cquantity of tie prescribed menstruum to render 1t evenly and distinetly
damp, allow 1t to stand for 10 minutes, transfer it tc a suitable percolator,
aud peck the druz firudly. Pour on enoulh of the prescribed umenstruan to
saturave tiwe drug, cover itie top of the percolator, close Lie lower orifice,
and allow Lie drug to macerate for 2L hours or for tie time specified in the
monoiravhe  I0 no assay i directed, allow the percolation o proceed alowly,
or 4t te sveeified rate, oraduslly ad iin: sufficient wenstiruum to produce
1000 cec, of tircture, and mix thoroushly. If un assay is directed, collect

only 250 cc. of percolate, «dx this thoroushly, and assar a portion of it as
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directed, uUilute the resainder witr such & quantity of e preseribed
menstiuum s caleulation frosn the assar indicoaves is necessary o produce

& tancbure that conforms Lo the prescribed standard, bix well,®

UsSei'ay LIIT, and NeFe, VIII, Process A, Gincer Fluldextract wus prepared

by 7rocess 4 of the UsSePe, XITI, and ihe H.F., VIII (). “This process
is used for preparing [luldextracts wiich are nade with mensirua oi alcohol
or with rdxtures of alcohol and waiver, by ordinury percoletion," {rocess A
is as follows:

tCarefully wix 1000 Gm, of vie sround drug with a sulficlent quantity
of the prescribed to render it evenly and distinctly dampe This usually
resuires iron 600 cce 0 8U0 cce of menstruwk, #dlow the dampencd drup to
stand for about 15 minuies, then pack it firsdy in a suditable percoletor,
avd pour on gulficient nensiruum to saturate the dru’ and leave & stratum
above, hen thr liquid is alout to drop frow the percolator, cleose the
lower orifice, cove. Lie porcolator, and allow vhe druy to uwcerate lor
aboud Lre prescrived perdiod of time., Then proceed with tie percolation at
uhe specifled rate, addin. {resh renswuouws 48 needed untll whe drucs is
exbausted of its active principles. ieserve itle [irst (50U cc. of the pere
colate {unless oivhwrwise directed in ihe orpmla), recover the alcohol
frow. toe pereclate subsequenily collecied, and concentrate e residue o
a soft exiract at & temperature not exceeding 6606. Hissolve Uhis exiract
in the reserved percolate, and, if no wssay s directed, ada enoush of a
mixture ol alconol and weter to pake he fluldexiract newsure 1000 ce, and
contain the reaulred proportion of aleohol, jilx thoreushlrye 15 tie fluid-
extract beings prepared is to be adiusted to a standard, assa s & portion of
ire reserved percolate in wolch Lre solt extract bas been dissolved, and

dilute tie remalnder Ww the voluue delermined as necessary b calculation
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frou the assay, using a sufficient quantity of an a&lcchol and water

pixture to provide the regquired proportion of aleohol, Kix thoroushly.Y

UuSeFe, XITI, and NeFo, VIII, Process B. thux Vomica Fluldextract was

prepared by rProcess I of the UsS.Ve, XIII, and the H.¥., VIII (6). "This
process is used in preparing fluidexiracts, portions of the menstrua for
which contain, in addition to alecchol, or a mixture of alcohol and water,
definite quantities of other componenis sucl: as an aclid or lycerin, the
two mensirua bein;; successively employed.," Process B is as follows:
"Carefully nmix 1000 G of tre «round drus witl & special quantity of
tenstruum I (containines the special incredient) to render it evenly and
distirctly dampe. From 600 cc. to {00 cc. of menstruum is usually required,
allow the dempened drug to stand for about 15 minutes, then pack it firmdy
in a suitable percolator and pour on the remainder of ienstruum I. “hen
vhe liquid is about te drop from the percolator, close 4. lower orifice,
cover tie percolator, and allow tre drup to mucerate for aboul the pre-
geribed period of tine, Then proceed with itlie percolation at the specified
rate, amdd wien the first menstruum has alsappeared from the surface of the
diruz, use enstruum I7 &8 nceded until the dru;- is exhausted of its active
principles., .ieserve the first U500 cc. ol percolate, recover the alcohol
frou: Lhe percolete subsequently collected, and evaporaie the residue to a
soft extract at & temperature not exceedin - 60° ¢, Uissolve tiis exiract in
tle reserved percolete, &nd 1f no assay is directed, ad. enouch of & rdxture
of alcohol and sater to wave the fluidexiract wmeasure 1000 cc. and contain
the required proporiion ol slcohol, iix thorou-hly. I the fluidextract
bein; prepared is to be adjusted to a standard, assay a portion of the
reserved percclate in which the sof{ extract has been dissolved, uand dilute

the rewainder to & volume delermined as necessary by the colculation from the
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assay, using a sufficilent quantity of an alecohol and water mixiure o

provide ire required proportion ol alcohol, Hix thorouwhly."

UeBeley XIIT, and U.Fe, VIII, Frocess D. Cascara Serrada Fluldexuract

was prepared by Process D of the Us0eDe, and the Hei,, VIII (7). "This
procegs i1s used for preparing fluidexiracts with toilln; wiler s the
menstruu, alcchol being added as & prescrvative Lo the concentrated per-
colate, Process 1 1o au follows:

"To 1000 e of the coarsely cround drus add about 3000 ce. of boiling
water, iz well, and allow it to mucerate in a sultable, covered metailie
percoluator for 2 hours. Then allow vi¢ percolation e proceed at ile
speciflied rate, ;radually adding boilin- water unitil the dru; is exhuusted,
Fvaporate the percolate on a weler bath, or in & vacuwm still, to tie

cluse speciiied, cool, add the alcoliod, and allow tie rixture to stand in
a stoppered container for seversl davs, Uhen decanit the clear liquid,
filter ihe rewainder inlo the decanted liquid, and wash the rosidue on the
filter with a sul iclent quenilty ol & pixture of alcohol and sater o nske
the flulidextract measure 1000 cc. wnd contain the requived proportion of

alechol, six thorou-:hly,Y
Pryaical Constants and Properties of itle Preparations

chysical froperiles, The physical properiies studled included odor, taste,

color of iie freshly prepared product, and appearance aftor storare for six
wonths, These values appear in Table Yo, 1.

Specilic Cravity., This constant wes deterpined wity a Mohr-.estphal balance

at 25° ¢,, amd tle values are reported in Teble lo. IIT.
pH Values. These were determined with a Leckuan pH keter and are reported

ey,

in Table 10, I‘io
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Detormination of Toial Pxtractive

The UsSePe, XIII, method fer determining the diluted alcoholesoluble
extractive (£) was used for the daﬁermination of total extractive, The
method used is as follows:

Heasure accurately Y0 cc, of the preparation into a tared beaker by
peans of a pipette, The beaker had been previocusly heated to constant
wel ‘ht in an oven at 110° . Lvaporate the sarple to dryness over a water
vath and dry to constant weli -ht at 110° €.  These values are shown in

Table Yo, V.
As8ays

411 of ithe preparations were assaved by the oflicial methods directed

for the dru;s used, These values appear in Table Yo, V.
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Ixtraction of Specific Drugs
1, Nux Vomica

Preparation of lux Vomlca Tincture o, 1, N.F., VIIZ (%), by Process P,

The formila for preparing this tincture is as follows:
iy Vomica, in moderately coarse powder o « o o » 100 {m.
Aleohol,
Hydroehlorie scid,
iater, euach, a sufficlent quantlty,
Te walke about e o » » o 1000 cc,

The Tinclure wus prepared by irocess ¥ (L), as modified for assaved
tinctures, acerate the drug during 2L hours in a nixture of 7,% cc. of
hydrochloric acid, 150 ce. of alecohel, and L2,5 ecc. of water, then perco-
late slowly, using & wdxture of 3 voluuwes of aleohol wnd 1 veluwe of
distilled water «s the rensiruun, Keep Lhe Tincture al & tenperature of
SO Ce for 30 minutes, and filter,®

The Yincture was assaved by the oificial method (9). "ieasure
accurately 100 cc, of Nux Vomica Tincture and evaporate it at a temperature
not exceeding 100° €. to & volume of about 20 cc. Transfer tie concentrated
liquid to @ separstor containing about 30 ce. of ehloroforu, rinse the
container with about 20 ce, of diluved alechol, and add the rinsings Lo the
gseparator., Then add 20 cc, of distilied water and © cc, of awonia T. S.,
and shake the mixture tnoroughly for 1 minute, Uraw off Yhe separated
cidoroforn sclutlon, and completely extract the slkaloids {rom the alkuline
iiquid by shaking it witlh successive portions of chloroform. Conbine the
chleroforn solutdions and add about L0 cec. of approximatelv 1 1, sulfuric acid
Yo the separator, and shake ire mixture rently for 5 minutes, tihen allow the

liquids t¢ sepurate, and draw off Lhe acid into anoither separaler, iepeat the
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extraction wiih successive portioms of the acid, until the chlorofor:
solution is coupletely extracted,

To e corbined scid solutions in the separator add a suall plece
or red liumms paper and 5 ce, of cilereforn, and follow witlh suiTicient
ammonia T.%. to render the aguecus laver alkaline, and ulter pently
shaking, add 2 or 3 cc. wore of Lie amonia ToS. How shake Lhe rdxiure
thorouhly, but zently, for about 10 winutles, and allow the liquids to
separate, Lraw of the cilorcform into & countainer, and repeat tie extract~
ion with additional portions of ciloroforn until all of the alkaleodid is
extracied, Ixtract the combined ciloroform sclutions with successive periions
of approximalely 1 ¥ sulfuric zcid until couplctely extracted., Then render
ohe comwbined weid solutlions alkeline with a .xonla Te0., add 2 or 3 cc., more
of the amnmonia T.S., and coupletely exitract the alkaleoids with successive
portions of chloroformu,

Completely evaporate bLhe coumbined chloroform extracts to dryness on a
water tath, dissolve the residue by warming with 19 cec. of approxiastely 3 5
sulfuric acid, cool to 259 Cey ard ady 3 cec, of & dxture of equal varts of
nitrie acid and & 5 7 solution of sodium nitrite in distilled water., Thorourie
ly stir this sixture, ard allow it to stand for exacily 10 minutes at roon
tenperature, Al the explration of this period, pour the red solutlon at once
into & separator conlaining 20 cec. 0f chloroforn and 1% ce, of sodium hydroxide
solution (1 in 10), and rinse vie flask with distilled wuier, adding the
rinainge to the geparator, scd suflicient sodium hydroxide sclution (1 in 10),
o tie contenls of Lhe separator to render it distinctly alkaline toe litsus
paper, ani then add 4 few cc. more of Lle sodium hydroxide solution. Shake
the wixture rently for 10 minutes and allow the liquids Yo geparate, raw off
the chloreform layer inloc énoiber separator and repest Lhe extraction with

additicnal portions of cilorofcrm until the alkaloid is coupletely rewcoved.
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£t 10 ce. of distiiled wabter to the cowbined chloroform exiracit, shuke
Lhe wixture cently, and add ¢ srall piece of red lilsus paper, The lituus
paver should dindicate not more than & gli bt alkalindity. I the water,
after shaking with the eclloroforn, is strongly alkaline, draw off ihe
chloroforn., and shake it with another 10 cc. of distilled water, Uraw off
Lhe clloroform, passing it throumh a filter paper wnolstened with ciloroforu,
into & conteiner, sashithe [ilter paper wiith warn chloroform, and add these
rinsints to the coniainer. Now shuke oie cowbined aqueous extract with 5 cc.
of chlorofors and draw off this crloroform, passing it throupgh the chloro-
form-moistened filter paper nto the wain chlorofors solution,

Ivaporate the combined chloreform extracts verrr carefully on & water
tath nearly, bul not quite, o drmess, sidd Lo Lhe moist residue 7 cc, of

U1 ¥ sulfuric acid accuralely weasured, followed witi: 30 cc. of distilled
;]

water, and reut the mixture on & water bati: untll the alkalold is dissolved
sud e oder of efloroforn is dissipeaied, Cool to room teuperature, and
titrate the excess acld with U,02 ¥ sodium hydroxide, using 1 drop of selhyl
red Teie a8 tne indicatore Sech cce, of QL N sulluric acid is equivalent to
0.03340 T, of strvelnine,V

The resulis of the assyy ave 00,1452 Nn, of strychnine in 100 ce, of

&

the Tincture, 7The Tinciure was Lhen adjusted by the addition ol sufficient

of a mixture of 0.8 cec. of hydrochloric acid, 75 ce, of aleohol, and 24,2 cc.
a2 waler to make easeh 100 ce, contain 0,111 Om. of strychnine, sfter adjust-
zent the physical properties were deternmined with the followin: resulis:

fSpﬁCifch }EI’&V?}. t}f ssoe O. 6872

I}:\: V'a}.‘ue esesenseens 1070

Color of ithe fresi preparation ., Oran-e
0T seee ine-like

“asle .ee Very bitter

Total extractive e.ee 13776 Gu. per 100cc,
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Yy Vopdes Tincture Yo, €, Presared v Lie Crossure Coolter Lethod
hd 2, F)

#re

(Laceration rrocedure), The following formla was used:

tux Yomien, in wnoderatelyr coarse powler,e.eee L0 ile
éi;.’di”mzhlcric :"',Cidoooooou'-o.ooo--oo-o.--oooo 3 CCo
A}—C’L"hnltoo-o-c"ooo-oootoooco--ooo'o--o-onoo Liz’[) CCo

BT eenessossernssccnsccrssnssassssnssassss J2 CCo

The nux vonica was welphed and placed in the pressure cooker. The
hydrociloric acid, alcohiol, and weater were mixed and poured over the drug,
and it was allowed to nacerate for ¢h hours in the eclosed cuokes. The
mixture was then cooked for 5 minutes at 15 vounds pressure, It was cooled
and filtered throurh cottone Inou:h of & mixture of 3 voluues of alcohol
and 1 volume of water was passed throuph the filter to make the final proe
duct neasure 380 ce. The Tincture was cooled at 59 ¢, for 30 minubtes and
filtered, The Tincture thus prepared cculd not be clarified elther vefore
or afler defatiing,

Tven though the Tincture could not be clarified, it wus ussaved
according to the offleial N.¥., VIII, mnethod (9), and rave 0,1133 tme of

stirychnine per 100 cc. of Tinciure,

vy

Nux Vordca Tincture No, 3, Prepared by the Pressure Cooker iethod (lone

paceration Procedure), “he following farpula was used:

Tux Vozicad, in woderately cosrse powder..ee. L0 Can,

'ié;‘;"dr'GCi.’lQI'iC .i'“‘.:c-idg..coooo.oooo-o-ooonntnoo.o 3 CC.
f‘:lc@];ﬂl."....oeooooo........booocono-o.-tco 253[‘; CC.
L:at&'r....o..............o-..--..-o........-. 92 CCoe

The nuyx vondca was welrhed and placed in the pressure cooker. The
hydrochloric acid, aleciol, and the water were mixed und poured over tlhe
drug, and it was allowed to macerate for 1Y minutes, The rdxiure was then
cooked for 10 winutes at 15 pounds pressure, It was cooled and filtered
threugh cotton, lnousi: of a nixture of 3 volumes of alechol and 1 volune

of water was passed lhrouph the filter to mulke the Linal product neasure
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380 cce  The Tinciture was kept at & tesmverature of 50 ¢, for 30 minutes
and filtered, This tincture also could not e clarified,
T Tinclure, when assaved by tie official nmetlod (9), save 0,1167
Giie 0f stivechnine per 100 ce, of Tincture.
sased on the results obtained in ithe assavs of Lhe two tinctures,
the maceration procedure showed no advantage over ihe non-umaceration pro-

cedure, Consequently, the non-nmaceration procedure was used sparingly

throughout the remainder of all of the extraction experiments,

Mux Vondica Tincture No. li, Prepared by the Pressure Cocker ilethed (acetic

Acid Lenstruum - 15 Pounds for 5 Minutes), Since the tinctures obtained

by the use of hydrochloric acid in the mensiruum could not be clorified,
various rnodifications of ihis method were tesied, The Us5,P., X (1),
directed tire use of acetic acid instead of hydrochloric acld as part of
the penstruun for making the Tinclureji therefore, Lhe following nodifica-
+ion was trieds

Hux Verdca, in woderately coarse powdeEr.eeee LO Gre

AHCETLC ACldeessessosscsccconossnssancssocnces 5 CCe

£1C0H0Y e seesovsecescsessvsssscsscscsssncsascccss 325 CCoe

alET e evoeessessesscansccssosscssccsessnses 105 CCo

o

The nux vordca was welphed and placed in the pressure cooker, The
acetic acid, alcohol, and waler were wlxed and poured over the drug, This
wixture was allowed Lo macerate for 15 winutes, after which it was cooked

for 5 uinutes at 15 pounds pressure. 7he contents of the cooker was filtered
throurh cottone, Friough of a mixture of 3 volumes of alecohiol and 1 volume of
waler was passed ihrough the filter to u:easure 380 ce, The Tincture was kept
at a teuperature of 5° Ce for 30 minutes and filtered, The Tincture tlus
obtained was a perfectly clear, light vellow liquid with a wine-like odor and

a very bitter taste, It was assayed according to the official method (9),
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liovever, it pave only 0.,0055 Gu. of strychnine per 100 cec. of Tincture,

Nux Voumica Tincture Ho, 5, Prepared by ile Pressure Cooker lethod (acetic

acid benstruws - 15 Pounds for 10 ilnutes). Since, in the foregoins

experlicent, a low yleld of airychnine was obilained, another experiument was
run to determine if an inecrease in thie length of the cocking period would
vield a greater apoun', of strycknine, 7The formula used is identical with
voat used in the {ore;oing experiment, the only dirference being that lhe
cockine time has heen increased from 5 minutes to 10 minutes in this
expericent,

The Tincture when assayed save 0,111 (Om. of sirychnine per 100 cc., of
Tincture, Ite physical properties were found to bLe as follows:

P ¥

S;)G(_‘ific ;‘_"I‘é.witjf............-.....-.-.o....--.. 005999
p}f VElUCeseeosesoosesecsesosssccccsseossosssnsnsosns 5’0153

Color of tie {resh prepardtlon..cesescecscsessse Cloar ellow

[l'}i‘{OrQOQQO.Qoooo.onon..!O.iot.t......’“..Q..o.. sing=-like

Laad 1y T o Oy
188U geenesessssscrosoncsssccsscssscscssvosnossce “-Wr::" bit‘-’er

Tolal eXtractiiVeeesseessessncesscssncrepnesseee 1o3050 (i, per 100 cc,
At this point a comparigson was .wde reuween t.e last tincture prepared
by the cooker process and that rade by hh@ﬁpfficial method, soth tinctures
conforpmed to the ofiiclial standardé‘with r;3pect to alkaloidal contlent,
The lieTey, VITI (9), suates w at the Tircture should e adjusted so thab

e

each 100 ce, of ihe Tincture contains 0,115 T, of strychnine. liowever,

Tincture made by tlie pressure cooker pethod contained only G111l e of
strychnine, Therefore, for the seke of comperison of the total extractive,
o wvrlue, and specific sravity, tie products were adjusted so that each
tincture contained 0,111 Gm. of strychnine per 100 cc,, this strength still
confcrmini to the ', F,, VIII, standurds, Thelr specific rravities were
within a corparatively close ranre of each otier, Their pH values demonstra-—
ted consideralle difference, This was no doubi due tc tue fact thet hvdro-

chloric acid as used in ithe official Tincture, whereas acetic acid was used
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in the Tincture wade by the preusure cocker metiod, 4 particularly ;ood

‘eature ol the Tincture made by the cooker wswethod was the fact that it
centeined less total extractiilve than the oficial Tincture., This is
hirhly desirable, bLecause wost of tie lotlel exiractive is conposed of
inert naterisl, & reat variation in color was noticed Letween ithe iwo
tinctures, the olricial one bhaving an cran-e color, whereas the Tincture
prepared by tihe cooker process possessed a 1light yvellow color, Probably
the  restest advantae possessed wr e cooker nethod is the fact that it
is a yrent tlue-saver, Only 2 houwrs were required for the preparation of
the Tineture by the cooker method, whereas 30 hours were required to make
the Tincture by the official method,

Ir view of tlese resulis, it was concluded thal the pressure covker

method was satisfoctory for the canufacture of Nux Vordca Tincture and

hag a distinet advantare over ithe official methed in the saving of time,

2t e

Sroparation of Hux Vomica Fluldextract, ilef'ey VILI {11). Mux Vowdca

Fluideziract was prepared by ‘rocess 2 (6), a8 modiried for assaved fluid-
extracts, "Use o mixlure of 2 volunes of acetic ucid, 3 volumes of water,
end 15 volunes of alcohol as Lensiruum I, and & sixture of 3 volumes of
alcohol arxi 1 volume of water as wenstruum IIj macerate the dru: during L6
hoursg, ond percolate al a moderate rate. Chlll tie percolate untll the [utv
is sepursied, and filter while cold,"

The product obtained was dark reciish-brown in celor, and it had &
wine~like odor arxl & very “iiter taste,

e Fluldextract was ussaved acecording to tie official nmethod (11),

which ig as followss

"Iransier 10 cc, of Hux Vondea Fluldextract, accurately measured, to

4 separator containing about 30 ce, of chleroform, add 5 cc, of water and
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5 cc, of & onia Tl arc shake well for 1 minule., bDraw olf the sepa-
rated chloroform solution, and complete iie exiraction of tie alkaloids
fron: the alkaline liquid by shaking w.ui successive portions of chloreform,.
Combine “he ebloroform solutions and conplete the assay as directed under
Hux Vouwica (12), te-inning with taud avoub L9 ce. of approximately X i
sulfuric acideees! Fach cc, of 0,1 ¥ sulfuric acid is equivalent to 0.,033L4
T, 0f slrvchnine,"

The assar ave 1,204 Om. of stryehnine per 100 ce. of luidextract,

Preparation of Hux Vondca Fluldexiract by the Pressure Cooker iethods

The followins [ormula was used for the preparation of Nux Vordcae luide-
extract:

thux Vomica, in ooderately coarse powdeleeses 100 (hie

J‘;C@tic ch»d.li.ClO..!D..!..O......'.'QO..D.. ho CCe
HBLET eeseeneessssscsssesscssssssssnscescssses 18‘? CCe

41CONOLanssescescscnnsssssossasconsansassnss (75 CCo

The nux vonlica was weilrhed and placed in the pressure couvker, 'The
acetic ccld, water, and alcohol were nixed and poured over tihe drug. The
pixture was allowed Lo nucerate for 2 hours in ile closed cooker, “he
wixture was lhen cooked for & minutes at 15 pounds pressure. The conients
of the cooker was cooled and filtered through cotton, Inouch of & mixture
of 3 voluises of alcohol and 1 volume of water was passed throusgh the [ilter
to reasure 340 cc. The percoluate was chilled until the fat was separated
and filiered whille cold,

The product oitained was light reddish-birown in color, and it Lad a
wine-like odor and a very bitter taste., The Auldextract was assaved
according to the ofticial wethod (11) end (12), Only Ue3912 (. of strvehe—
nine was found per 100 cc. of Muldexiract.

In the case of the pressure cooker nethod, the nux vonmica was not

exhausted, as was tie case in the officlal methed. Only 3LO cc., of the
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filtrate was collected .y the pressure cooker method, This was done in
order tc¢ determine the amount of strychnine whichi could be extracted from
the nux vomica by the cooker methed without exhausting the drug, Conge-
quently, in order to make such & corpariscn, the final volumes would
necessarily have to be identical,

In view of the low alkaleidal content of the fluildextract just
prepared, it was evident that the toital strychnine could not Le extracted
from tie drug in one operationy therefore, no further experiments were

conducted alonz this line,
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2. Delladonna Leaf

Preparation of lelladonna Tincture, Usleies XIII (13), b Progess P, The

Porrmla used in zaldne this of ficisl 4inciture is as follows:

Relladonna Loaf, in £ine povdeXeseceesssesssssscesss L0 Gl
To pake 800Ulbessssscsssssuossnassscacsss hOO CC,

7118 tincture was prepared Ly Process P (L), using & uixture of
3 volumes of aleohol and 1 volume of water as the uensiruwa,

The Tincture was assaved by the official nethod (1)e. "ieasure
accurabely 100 ce, of Nelladonna Tinclure, and eveporate 1t on a water
tath to a velume of avoul 10 cce Transfer the concentrated liguid w a
geparator containing 25 cce. of chlorofornm, ringe the contwiner with gpall
portions of diluted alcohwl, and add ¢ rinsings to Lie separator, Lu«dd
25 ce, ol water, and render the nixture slxaline by the addizion of a nonia
Teliey then enupletely extract the alkaloids with successive portions of
chloroforne, Completely recove the alkaloids from the irsdscible solvent
by extroctin: with successive porticns =0 approxiusetely half-normal sudiuric
acid, filuerdng each portion diwwn olf, ender the conbined acid solutions
distinetly sllaline with acionla T,H0,, ami conpletely renove the alkalolds
at once by extroaetin: with successive vortions of chlorofurm, Ivaporate ihe
comibined ciloroform extracts to dryness on & water bath and Lhen feat in a
bath oo roiling water for L5 sdnutes., Dlssclve vie residue in & soall voluse
oi’ cilorofer, evaporate to dryness on & water bath, and heat in o tath of
bollin: water for 17 minutes, ldissolve ihe resaltinge residue in a few cc. of
chloreform, add 15 cce of fiftiethe-ncral sulfuric ascid, resove the chloreforn
by evapeoration, cool and tltraie tie excess acid with fiftieth-noral sodium

hydroxide, wing wethyl red T.5. &8 Lhe indicawor, Huch ce, of fiftieth-ncmaal
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acld is equivilent to 5.707 wg. of the alkelolds of Delladomna Leale®
The resulis of the assar siowed 50,360 upre of the alkaloids of

ore

Pelladorra lea? in 100 cge of the Delladonna Tinclurge.e The UincLure wag

chon adjusted o that 100 ece, of Lt would contain 30 ng., of the alkaloids
of belladomna leal, After adjusteent the physlcul rproperties were deler-
mned with tre fol owin: rusultss
I Bt -3 88
Specillic oravilyesesesesacosesssccone q. bﬁ
PH VelUGeussssnvessennscencocesssvece (0l
Tolor of fresh preparatliolesssesesees Lark groenish brown

Kl seswesscasrnrnransssssssnssonssse LODRUCC=LIike

O " SUNE
TG0 evesaennvonssnssssenssscsosnssese LLCONCLIC

Lot eXLruCliVOessesscsnsssasnsnsons LeldPh O, per 100 cc.

Neglladona Tincture Prepared Ly tie Pregsure Cooker ietlod, Tie foruuls

uged in raling tids tincture is as follows:
Telladoma Leafl, in fine powderssseesesee 10 (it

&l@&hﬁlgo.ooaoooouotoun-ooo...ano-tuoccbo 325 ¢Ca

xa%@raato--ocaooco..--.-oannaoon.c.-.-ooc 110 CCe

oy

e elladonna leaf was weighed and praced in Lhe pressuse cooker.
The alechol and water were dxed ard poured over the drug. 7The noxztue
was ellowed to wacerate for 1T mimates wd vas then cooked for L0 minutes
at 17 counds pressure. The corterts of Lle cooker was Mliered tirouch
cotion, Inoush of & mixture of J volunes of sleohol and 1 wvolune of waler
wag puassed throupgh the filter %o necsure 350 cc.

The Uincture was assarved accordin: to the ol Meial pethod (1h)e “he
agsay save 1e30 ne of the slkaleids of telladonna leaf in 100 ec. of Lha
Tinetuse, Thus, the W Linclures nade by the wo diifferent processes were
Ldentlical in alkaloddal content.
he Tineture was When adjusted so what 1 0 cee 0Ff Lu would gontuln J0

mre of the elkalelds of belladonno leals after adjusivent, the plirsical

proporiies were determined with e followine resultas
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"
L

Gpeciflc rravilYeseeseesscevcnssccsssossesssns 0.8950

PH Vilu@eeensosssvsconsssssorscvnsoscescsscososs 6432

Color of fresh preparatitofecsssssscsenesssseses JarK preenish brown
DT assesescssessnscassssssnssnccsacsssssvessse Tobacco-like

Y, 'S 7, ) 3
2l e ssnsenssenasssevessnssoncssssssenscosconsse 4"1‘1@(3}»‘01-3—0

Total 03“[13-7;'&0'{!1’[@0..-o-vocococcouooooooounotoou 009992 (1. ner 100 CCe

L eomparigson of the two tinctures is row possitle, The alkaloidal

S,

strencsthe are identical. The specific pravities and pll velues are within
& counaratively close rance of each other. The total extractive is less
in the Tincture ade by the cooker method, 7The time required te make the
Tincture by tle cooker wethed was 3 hours, whereas 30 hours were required
to neke the Tincture by the official process,

In view of this comparison 1t can readily be seen that the Twe tinctures
are similar in alnost every respect, iowever, the Tinciure wade by the
cooker method nust e considered superior, because it contains less totazl
extractive than the oflicial Lincture, indicating greater stability or kueping
qualities, Therefore, it was concluded that the pressure cooker method is

superior to the ofificial method for whe manufacture of Belladonna Tincture.



3e Hroscraous

Preperation of Hroscyasus Tincture, Uel.le, WILT (15), by rrocess ¥, ihe

Foruwla used in zakin:s this orficial vinciture is us follows:

. . 3
HyosoevaruS, In fine powdeleseesesssesssccescscss N

L
To make é;éi;fou‘h«.........-.-...;..-......... fio{} CCe
Tris tinreture was prepared by Process P {L), using a moxture of
3 voluwwsg of glechol and 1 velupe of waiter 83 L «enslluli.,
L «

e Tircture wag assaved by e of ficisl rethod (R6). Yicusure

accurately 250 ce. of the Tincture, und .vaporaie il at a te

not exceeding 100% €., to & volumse of about €5 ce. Conplete the assar as
dirccted under Deiladonna Tincture (13), beginuin: with tie words '"rangler
vhe coneentrated liquid,!' Fach ce, of fiftieth-norual acid is the equive-
lent of 5,787 mve of the alkaloids of hyoscvarus.

The resulis of the assay shosed 1,99 mg, of the alkalolds of hyoscoyunus

sy

in 100 cc. of the lyoscyauus Tincture, “he Tilncture was bLhen adjusted so

that 100 ce, of it would contain L ms. of the alkaloids of hyoscyasus,
Lfter adjustiment the physical properties were delermined with the following
resuliss:

bieCific Ezra\’it:*«’cc--.-o.. [ E X B RN ERE N NN Z X SN NENNYYN] {).{3380

PH VilUGeeesssasssasesccrsacnsssssonoscsonnaese 6,05

Color of [resi Prﬁpar&tiO!h sassesosssvescernaces Durk {;ﬁ"eﬁ”i 25 Drown

“d“rﬁo.oto essvesasssessssscsssssansssnnsasnssse Lubacco-like

Tast L O S R S P i:fi.i':htly puncent
Total extx &*c‘vi‘ve¢¢0-aooooqooooocnoooo.u»o.o-ooo 10?85}6 {iiie el 100 CCo

irogeramus Vincilure rrepared by the Prossure Cooker Letiode, The [omitula used

in making this tdncturs is as follows:

E"‘?:«"ﬂ&‘}{‘:yaj;‘k\lﬂ, in fine I?O’V‘fder......, osssreRssesBE Y hﬁ {0,
ﬁ‘lcc}hclo.ooo.ooo.noocooco..ooooooo-.-oooooo.c.o 37,3‘ CC,

}"‘a‘uSTOCQCOQCQ.OOQ.O..QQ..Q...0000.0....0'-.0.0. l.f) Qe
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The Lye3cy@ius was weihed and placed in the pressure cooker, 7The
aleohol and water were mi<ed and powred over e drug., The ndxture was
sllowed 4o racorate for 15 minutes and was then cooked for 10 minutes atl
15 poundds pressure. ihe conbents of the eccoker wus filtered through
covton., Inoush of & mixture of 3 volumes of alechol and 1 volune ol water
was passed ihroush tie filter 4o measure 3850 ee,
The Tinciure was assaved according to the official methed (1t), ‘The
resul tu of Ll asgsey showed 5,17 mre 0f the alkaloids of hyoscvanus in 100
cce, of ihe Tincture, The Tincture was then adjusited so Lhat 100 cee. of it
would contair 4 mz. of ihe alkaloids Of hyoscyamus, After adjustuent the
physical propervies were delermined willk the following results:
SP0CLLIC TraVitieecscssssscsscsscsssssssssces Uel992
-;;.;a VilUuCeessevcesssscsencsccssnrcncossssencoce (0ll
Color of freah pPreparétioNeccecsssesssssessse arker reenish hrown than
the orficial Tincture.
(KOl aesncescsssssecenssevencsvosnssssssnancasnse LOL&CCO-like
TiBtlecescsesassscscsscsvsnnsonsnsssessssasss olightly pungent
Total eXiraClivVeeiecasecccscccsssvescssscscas Lel85 ‘., per 100 ec.
v econpardigon of the two tinctures was made. The slksloidal strengtih
of the iincture rade by the cooker method is slightly higher than that pade
by the ofvlcial meticd, The specific rravities and pH values are within a
comparativelr close range of cach other, %he total extractive of t he pressure
cooker Tincture is less than that wade by tle official methed, “he tiue re-—
quired te nake the Tinclure by tle pressure cooker nethocd waus 3 hours, wiereas
30 hours were required to make the Tincture by the oflicial method,
Tron Lhis couparigson 1t can te seen that Lhe Tincture nade Ly the

pressure covker method 1s superlor in all respects to that cade by the official

PIOCess.



eur?
cff).

Le Stranonium

Preparation of Ctramonium lincture, UeSePe, XIIT (17), by I'rocess P. The

“ormula used in mmking this official tincture ls as follows:

Stramonium, in fine pPOWdereccsescsscescccscscsceces Lo tu,
To make 8L0ULesessssssssceresssestsresscosvsne 100 cc.

This tincture was prep..ed b: Process P (4), as wodified for assayed
tinctures, using a mixture of 3 volumes oif alcohol and 1 volune of waler as
the menstruum, Percolate the drug at & nocderate rate.

The Tincilure was assaved by the official method (1E), "ieasure
accurately 100 ce, of stremonium Tincture and evaporate ii, at a tempera=-
ture rot exceeding L00° C., to a volume of aout 10 cc. Complete the assay
s directed under elladonna Tinclure (13), besimine with the words 'Yirars-
fer {the concentrated liquid to & separator.' rach ce, of fiftieth-normal is
equivalent to 5,787 mpe of the alkaloids of stramoniun,

™Te results of Lhe assay showed 2,7 mge of Lhe alkaloids of stramonium
in 100 cc. of the Straronium Tineture. The Tinclure was then adjusied so that
100 cc, of it would contain 25 w3, of the alkaloids of siraronium. Aiter
adjustment the physical preperties were deterni: ed with the following resulis:

Specific pravityeseesesesecccssserssccsscnccscnsse 008853

PH VilUBeeesssssessscosssscsscesssecssscascassses (1al7

Color of fresi: preparatioNescecesscscsscscsssesee Jark gsreenish brown

fHiOTe0s00eaevsscoscssscssccssscsscscnssssssnnsesnss lizhtly tohacco-like

ey . e .
.st’te.oogoooo.o.o.no.o’-.bc.c.ocoo.uao-oooooo-ooc Pun{zﬁ’nt

Tobal extIacliVeesssecesssescssssccsssncsscscasns 1.5686 0, per 100 ce,

Stranoniuwn Tinciure Prepared Ly the Pressure Cooker hethod, The foriaula used

5

in maxing tiils Wneture is as follows:e

Stramonium, in {ine poWdeTececesescscccsenesessee L0 (hi,
ﬁlcoﬁelo.o.o-oc--o.oooo..oc.occnooooooco-o.Ooooco 325; CC,

"“{iu‘fr...Ovi.....lC.'..‘.‘........‘.....l'.“.‘..C 110 Cc.
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The stramonium was wel:rhed and placed in the pressure cooker, The
glcohol and water were mixed and poured over the drug, The rixture was
alloved to nacerate for 15 minutes and was then cooked for 10 rinutes at
15 nounds pressure, The contents of the cocker was {iltered throush
cotton, Tnou-sh of a mixture of 3 volunes of alcohol and 1 velume of water
was passed throush the filter to measurse 380 cc.

The Tincture was ussaved according to Lhe ofrTicial method {(16)e The
results shoved 36 1 nge of Lie alkaloids of stramonium in 100 cec, of the
Tincture, The Tincture was then &djusted so that 100 cec, of it would
contain 25 wy, of the alkaloids of siramoniume. After adjustuent, the
phrsical properties were determined with the fcllowing results:

Specific PrdvViiVeecesessessccscsccsccsnssccnossnnes 09252

P VAl B eeseesssevsnscnssncscssssosncsssscacesssesss GelT

Color of fresh preparalioNesecccsssscccceccsssnccce PVediun brown

JU0F eneessssssasosssascesacsssssaccscssssscssssnssce liphtly tobacco-like

TABY00nessesesssercssvecsessssssscssssacsestsasntoe S51iphtly punzent

Totul OXUraCtiVeeeeesecesesscscesosvsascecescscsess  Le5202 (im, per 100 cc.

A cowparison of the two tinctures was made, The alkaloidal strength of
the Tincture nade by the cooker nethod was slightly lower than that made by

"e official nethody however, toth tinctures were above tle officiel standuard
for alkaloidal content, The specific rravities and pH values are within a
conparativelr close ran-e of each other, +he toitul extractive of ihe rressure
cooker Tinciure is less than that redde by the ofiecial method., Tlree hours
were required to nake the Tincture by the cooker process, wheireas 30 hours
were required to nake the Tincture by the officlal nethod. It was, unerefore,
aring Strevonium Tincture, althousi. 1t is not as efiicient as the oiricial
paring Strevoniun Tincture, althousl. 1t is not as efilcient as the oifMcial

method for the extractlion of the alkaloids,
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Pieparat. on of Ginper Pluldextract Ueleley ZI7I {12)e This [luidextraci

was preparced by Procsus a {5), using a woxbure of 9 volumes of alechol
and 1 volune of wuter us the nensbrads, sacerats ihe drug over night, and
percolate at a poderate rato.

Tle luldextract wes essarved br the offiecisl method (20). "Pluce 20 ce,
of CGinrer “luldextract in a 200 cc. beaker, il evaporate on ¢ weler bath
until there is no longer any odor of alcuhol, .enove the healter from the
bath, and add 50 ce. of etner. Stir tie contents of the beaker with a
stirrin; rod to dissolve the aoluhle resin, and decant the ether through a
dry, 9 cue [ilter into a tared, 200 cc, Leaker, lepeat the extraction two
or thres times, using 50 ce, portions of ether, Wash tie filter with a spall
aount of ether, and evaporalte Lie combined etier ex ‘acts on & waler bath
until the odor of ether is ;o longer perceptible, Finally dry in & desicoae
ter over sulfurie scid for 18 hours, and then weich, The weiht ol the
residue should nev be less than 900 nre

The assey cave 6,6975 (. of ether-soluble extractive for 100 cc. of
Ginger Fluldextract. The physical properties were determined with the
following results:

i;t,(.cli'ic ;Z:I’avit}’..........-.......--............. 00651"9

pli Viﬁhueoo-ooooo-ooooo-uoa..n.oo.o-o-oo.oo&-sooao {.}.S

Color . [res)i propar&éiioNeesscscesssesasscsssese . 083 recliiiul bhrown
fj’dcx"ioﬁooooc.o.cot.00.0...00..000..0-........... S;'lcy
{;‘:‘Eiﬁtﬂooocao.oo-uﬁooon.ocooonooooo.ooooo.noo.ooooo Stl"()llffl}" }:un"’ent
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Oinrer Pluldextract Prepared by the Pressure Cooker .ethod, The formula used

in the vanufucture of this fluldextruct is uB followas

Giﬁf?’er, in fine pOWa‘ﬂo-.--.o......-oa--o....o... 200 Gua
4“?&10022‘01.."'...‘....."..'....'.................. f‘;lii} cc.

O e s sessesrsercstttansesnccsenrsastrcnterones &0 co.
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The oinper was welrhed and ploced in Lhe pressure cooker, The aleohol
ard water were nixed and voured over tre drug.  The rixture was allowed to
necerate for 19 rimutes and was then eocobed for 20 pinutes at 15 pounds
sressuve,  The coentents of the ceoler wos Tiliered hiorourh cotlon,  nouch
of & mixture of 7 volumes of alcohol and 1L volume of water was pussed
throu - e Tilher to measure 170 oo,

The Fluldextract was essared according to the of ficial wethod (20),
(nly 2,829 M, of ether-soluble extractive was obitained from 100 cc, of
the "Luidextract, The phyvsical preopertles were determined with the following
rogsulise

S5pecific roVilTeececessecsescsessccnsccasscccnnse 0.8610

pﬁ Vf‘xluﬂooo.oo-ooo‘ooooooocoooooo.-o-osoo.oooooo 6.(:7

Color of ‘resh preparatioNececcessccccscsseccssces €D reddish Lrown

P b €
U g ee 20000900 enssecscrrersassrensoscsscesssosssnss »}«’icy

’:fz=“8‘%’()¢‘-0.......00..00'00‘..00..'0.’.000.....". Strgn;“l??' ?llﬂf‘ﬁiﬁt

Ginper Plujdextract “repared Uy tie Prossure Cooker Lethod (facurstion

Irocedure ), Since tre Fluidexiract nade by b cooker nethod was unsatise

factory, the followling: formula was trieds
" ;H r“r :LE' fil’i(’,‘ }')m“f‘:iﬁr.....,..,.,...,...“...... ;: #‘\ ::';Zlu
‘.xlcal-‘-{)iootoo.‘..ocono-oco'oooﬂoottottoovcuncnt.' bzl{} cc.

&mx‘.u.'...‘..‘.'...ﬂﬂtﬁ.‘...'I’U...-'."“‘... 60 cc.

3

The singer was velghed and placed in Lhe pressure cooker. %She aleooho

arid weter were wdxed ond poured over the drup, and the mirture was allowed
to pacerste over nlght in the closed cooker, “te mivbure was then cooked
for 5 minutes at 15 pounds pressure, 7he contents was filtered throush
cotion, Inoush of & rdxture of 9 volures of alcchol and 1 volunme of water
was passed Yrroagh the Iilter to meossure 170 cce

(85

“he rluldextract, when assaved b the officlal nethod (15), fave only

202500 M1, o ether-soluble extractive per 100 cc. of the Fluidexiract.

In the cases of Lhe Fluidexireactiade by the cooker nethod, the drug
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was not exhausted s was the case wivh e ofliclal nmethod. flthou-h
vhe two [luldextracts made Uy the cocker method were similar in
appearance to lre Fluidextraci rade by the olficiul method, they rust

e consldered unsatisfactory Lecausce they do not conform Yo the of ticial

standard for ether-soluble extractive — the vield beinpg too low,
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Ge Ipecac

Preparation of Ipecac Fluldextract, LeSel'ey XIII (21), This Iluldextract

wan prepured us follows: Yibaust LU0 Ome ol ipecuc, in fine powder, Ly

percolation, using & mixtare of 3 volumes of alcohol ami 1 voluuwe of water
as the menstraus, pacerating for Te hours, and percolating slowly. ‘educe
the entire percolate to a volumwe of 100 cc, by evaporation al o temperaiure
not excoeding GOP Co, and akd 200 ce. of wabter. Allow ihe nixture to stand

[0 a1

and adil 200 ce, of water, ‘1low the nlxture to atund over niyht, filter,
ard evaporate the filtrate 1o a voluue of 56,0 ce. To this add 3.5 ce. of
hydrochlorie acid wnd 30 cc, of alceohol, uix well, and filter,"

This fluddextract was assared b the offlcial webthod {21), “licasure
accurately 10 cc, of Ipecac Fluddexiruct, and transler it to an evaporeting
dish containing either absorbent paper or asbestos, and dry at a temperailure
not exceedin: OF Ce Transfer Lie abscrbent to a flask containing 100 ecc, of
poroxi.e-free etier, neasured at 25° C., stopper the flask tichtly, shake
well, and allow the :dxbure to stand for § minutes, %hen add 10 ce, of
arssonia Tele, using a portion of the axgonda 7,.05. to rinse truces of U
absorbent fro. the evaporating dish, Otopper the Dlask tightly, siake it
internittontly during o hours, amd allow i{ to stand over night et a

tenperature not exceeding 25° C,  Again shake the mixtuve interudtltently
during 30 wimates, and allow the absorbent w setile at 259 €. Then quickly
tranafer to a separator exacily “0 cec, of tle elear supernatent liquid,
repregsenting § cce of the "luldextract, ringe the Leasuring vessel with a
small volure of p,;:mxﬁle-fre@ gther, and add the riosing te the sclution ir

the separator. Coupleteldy extract tie aliulolds from the elner with approx-
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imately norat sulfuric aeid, preferably usin: 1Y ecec. wie first time, or
sulficient to insure an acid reaction, ard 10 cc. {or euacl succesding extraction,
and filtering ¢ll extractions tirourh the sae filter into a secordd separator,
Te the combined acld selutions add about an equal volune of peroxide~irec eller,
render the rixture alkaline with awnonia T,0., and compleofely exiract with
successive porticvns of peroxide-{ree ether, Filier esch portion of Lhe ether
extract inte a flask or bheaker, and cureifully evaporate ithe conbined ether
extracts on a stearm bath until nearly bui nol quite dry, adid § ec, of peroxide-~
free ether and exactly 10 cc, of tenth-norzsal sulfuric acid, and heat on a stean
ath to efflect couplete solution of the alkalolid and Yo remove all of the ether,

Cool, dilute with 15 cc., of water, and tlirate the excess of acid with tenthe-
nornal sodiwn hydroxide, using methyl red T.%. as the indicator, lLach cc, of
tenth=-nomal sulfuric acid is enuivalent 1o 24,0 nze of the etler-soluble
alkaloids of ipecac,®

The vield of ether-soluble alkuloids ofipecac was 1,992 (i, per 100 cc,
of the Fluidexirsct, 7The phrsical properties were deternined with tie following
results:

Specific IeVilVeeeeeseressscencccsccssnsvosces 10123

pH Vﬁlua...i..orotcoooococoaoooooo..-o.o-.ocoo 0063

Color of fresh prepardtioNeseseccsccssssesccsane EED rediish brown

0l eeesevscsesssscsssnsscsecsssnsssnnssnsnsessss inO=like

iéﬁsmoo.¢q--oc-ooc»oo.occnconn.o.ootoaco--.ooco urninu=-sour
Total exirsct Vecoooooo..-o-oooo.ooooooo..n--og 15.2982 {iille per 100 CCe

Tpecuc Fluldexiract Prepured by the rrossure Cooker uethod, The formula used in

the mamifacture of i fluldexiract is as follows:

I{JG{?&C, in fine }.)()’Wd&'roncoooo-vo'oonunso-ooooooo 100 Qi
{hlcﬁ‘hﬂlhnnocoooo-..--..c..o.;.--o-qn-ooq-o.--vo- 3(}0 Clo

"utﬁz‘....l.l..‘..'...‘.. [ E RN E XN N ENERERESRERNRNENENZY] l()() (1C.
The ipecuc was wel-thed ard placed in the pressure cooker, 7The alechol
and v ater were rdxett andd poured over the drug, The tixture was allowed to stand

over nicht wwi was then cooked for 10 minutes ot 15 pounds pressure, 7The conlents
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of the ceooker was filiered tircuh cobton. The filirate was evaporated to
100 ec., and 00 ce, of water was added Lo it, UYhe rixture was allowed to
stand over nicht and filiered, The Tiltruate was then evaporated to 56,5 ce, »
and 3,5 cce of hydrochloric acid and 30 cce of aleohol were added Lo the
evaporated filtrate. 7The finished product was mlxed well,

This fluidextract was assaed bv the officlal method (21), The results
of the apsay showed 1,25 Om, of the etwer-scluble alkaloids of ipecac in 100 ce,
of tLhe fluldextraci. The physical properties were determined with tie following
resultss

Specific grovilyesssesvecscsscsssscsscoccscacesass 9722

P VilUBeessssssnsesssscscsncsssasscsnsasssacasese Jol7

Color of fresh preparaliONesescssesesecessssccene LeEp redidish brown

Cﬂi@r..o‘oo‘.ool G ESCEPITRENB OIS OPEOEIRIBOTROIPIORSS }’%i{“e"lika
Tﬁsm'....t‘.“......’t. 9P 0P OLEIBIECPICPOIOIOSRIROGEROESORTESS ::‘;miin“f"s(}ur

in cowpardng the two fluldextracts, tie color, odor, and taste were
identical, Tiere was only & slight variation in the pH values and iLhe specific
gravities, 'ut there was an appreciable difference in alkaloidal content and
tokul extractive, The alkaloidal content of the Fluldexuract prepared Ly ithe
pressure cooker method was only 1,25 fua. per 100 cc., whereus the official re-
quirerwnt is 1,80 to 2,2 G, per 100 ce, Therefore, it must be concludsd that
the pressure cooker mothod is unsatisfactory for the preparction of Ipecuc

Fluidextracth.
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7. tuscara Lavrada

Preparetion of Cuapesra Japrada Fluldexiracht, VeSels, XIII (22), by

¥ ’

Irocess i, "ilis fluldextract was prepared Ly srocess 0 (7). Ivaporate
s At - A T TS
the prreclate until it measures 8OO co, and when it is cold, pradually

add 200 cce ol aleohol and, 1f nscessary, sullicient water to nake the

product nessure 1000 ce. Lix thorowshly,”

iag]

ihe UelePey HIII, requires no official assay fur this preparation,
The physical properiles were determined with tie following resulis:

Specilic TraVityececesssrcasrcersncessescssnsne 100?83

pii V&}:‘l&socoon.aocooooooooa.-o¢.oc-oooooooo-¢o 5400

ioler of {raesh PYepPEratione.sceessecosresessess Llark brown
{MGI‘.............;...c-...o--.qo-.-.....-.o..- 133-5-@'31}" alc(}holic

Ll easssstassseassessnssnssessvssoseneerssss Very bltter
L APNEY - x oy " -, .
Total f.‘?}{ulﬁﬁtifaoo‘oo.oo-to.o-'-vc.ota-o.o-ooo 3110(}{86 idle JrT 100 CCe

Cascara serrada Pluldexiract Prepared by iie Pressure Cooker Letiode Since

all previous aliemnpts8 Lo prepare fluildextracts iy the pressure cocker nethod
have lallod, it was decided to try the follow.in Jorrulas
Laseara soprade, i VUTY COBFEQ DOWlEleeesesss L0 (i,
Holling water, a sulficient quantity
x%l(’}ﬂhﬂl.annooboohovcooo-0ovo-¢cooyo-oo‘ooouoac 20 CCy
Tie cascara sagrada was placed in tie pressure cooker, and LOO cc, of
Fyv v wa g g e ~ened . - g SRy - ‘s
bellin~ wuler was poured over t e drug, 7Tie nixture was allowed to nacerate
for 15 nimtes and was cooked Jor 10 minutes ot 15 pounds precssure,.  She
oy e SO B Yals o wEE gy e - L 5 ol 4 Tis *
conlents of e cooker wus [ililered ¢ av.-h cotion. #oiling sater was paused
by puen g e g S 2 o by 2 Tigy &% '
shrowsh e dras until it was exbausted. The fMlirate was ovaporated Lo £U coe
on & water bati. and allowed te stand in & sloppered coniainer for geveral davs,

“he clear liquid was decunted and ve renainder was Jiliered into e docanted

liquid, fihe residue on the filter was wasied «iih & sufticient quaniity of a



mixture of alcohol and wabter to maks e Pluldextract

and contoir the required proportion of &lcochol,

t

Lhe ply
Sgijﬁ"ﬁiﬁ‘ic :grav‘i%}rtobl."QOQO0.....‘-:..‘-‘.....
p“ V{le..........‘.....'..............."..'
Color of the fregh preparatitNecscccesssecess
é‘:‘ﬁ(\)r..‘...bﬁ“b...0..0..l!.'.......!.l..‘l...‘

e
11i3 1€ ennnnasssoctesesescssnosssssonsscvssans

Total exlractlivOceecsssscsssssessssceccsncnce
Since tie UsBePe, XIII, provides nc

extreets, & corpariscen must be made with

praical properties were delemdined with

3l

meas e 100 oo,

bix thorouhly.

ie

folleowine resulls:
1,0825

h.95

Lark browm

Alcoholic and puncent
Very bittor

2345962 (s per 100 cc.

of.icial assay for these [luid-

respect to thelr phvsical properties.

“ith respect to specific gravity, pH value, odor, tuste, and celor, the wo

are practically identicul,

Thelr total extractive contents are aliosit alike,

Two hours less tinme is required to rake ithe

Mluldextract by ihe pressure

cooker uothod,

It should be pointed out Lrat this wes the first ins:iance in tlds
series of experiments, using the pressure cooker method of the preparstion

of {luidextructs, that the drug was exhaualed, In view of the closencss of

Lhe vualues obtained for the tetal extractive und Lhe similarity in the
physical properties of the two fluldextruacits, it is concluded that this

wodified pressure cooker nethod iz a satisfactory substitute for the of Mleind

moblod in the preparstion of Cascare LHaegrade 7luidextract, and that it has

an advaniase over whe of fielal method in thet tine is saved.



8, wiAld Therry

: X o 7y o troEr wepTer ey ST TS
Prepocetlion of 11d Cherry Sviip, Uelleie, NITT (213, “hie Zollowin: Jore
—
e e o D I = Y o vomew Ll
sala wao asal o cake Lhe VALD Cherry Prrupe
. , N Y
‘“‘“‘*1 SHETIT i) CORIHO ?Kywd‘w*;os “HOGLUPEEOIBELBODEES }Q Ladl
Wﬂﬁwmooooooo-ontou.oo.o..oooow*ucoéu.oa-onno-oao 30 ce.
Ay e,
'&9‘13—‘»‘%50300..oooo...ott.ot.o-ocon..-co'uocauooco.oo;o l.}) ATY
- )
T oy b ! 9
SLC0N0 e seasssesnenescsesennssssssnsnasnssssocnsans i Cle

ater, o sulllcient quanility,

3 eyt .
20 jAiS e senonnssnesesoraarssoveses 2K o

! m

tooisten the wild chorrvy with O co, of rack In o eylindrlcal

z &

percolalor, and pour suiliclent walor upen LU Lo saturete tie powder ond

loave & waley giralun slove 13, Close Lo lower orilice, cover the DoiCOe

lotor, il dcerate e drar Jor L houre “Then allow the peircelatllon wo

proceed rupldllr, anc collech 00 cce of poreolate, uson oo
as the sonstruume  Fllier the percolale, add the sucrose and dissolve 1%

Ly agitotlony wian ado the glycering the alcohol, axl sul lcelent water Lo

male Lhe fin 1 product neasure 200 oM

weony 1

Do phvsicsl properties of Lbe Urrmup were detormined with the following

reguliss

'(";}}*‘z{:ii%fw P"“;‘V @r’...'."..,..‘..‘..""'.‘.""‘.. 1‘25:%'6

')‘;‘: ‘E{""‘hg‘...‘."..'.Q‘....‘....'..’....'.’.“..... i}&.{[i"

Dol r of fresh PreparaticCNecessescsessncesveseases Bediun red
Ml g ansucessanonessecssssescrasasansosesnsssscsse C!%w‘“ -lile
w’rﬂwuotouuvunono..cbonpuc-acua-ooo-‘»-c-ooo--o--ooo R st

HiLd Cherrv Dvrup Prepaogd by o atihire ToeRier Al sty

EAE S = SRl B 2 o > - FEN e
adde D IEVITN W COUXBO ;}(ﬁﬁie&’....u.'....n......:. SO e

) PP [Py
(A CUD T enancetsseesnesstossonranesssusonsashaseenos Jh; O

o Tty
wi&ﬁ:r{}ﬁ@n-nc--to-uto'.-oc».nnoonoo.éoaﬁooocitwcunouﬁw,ﬁ (g

X 1
Aot ﬁl.otoqvc--o.o0o-ooot-oc.oac..to.o-onno.oo-o-. 4 CCe
Cwlory, a swillclent quaniity,

ad iy 1o 20
e I‘-“EVGOOOOCOIQOHOQODOCOCQOIO..‘%"x) CCe



cherry was placed in Lihe cook

ey

poured over the druz. The mixture was allow

and then was cooked for 5 minutes at 15 pounds pressure,

of the cooker was {iliered thirough cotton, Sufficlent -

4.

throu h bre filter to make the total volune of Lhe

The filira WLS

e

dissolved ty apitation, Then the glycerin, alcohol, and

were added Yo wake the final product oseasure 200 cc,

The phrsical properties of the Jyrup were

resuliss
Specific {,mdvlt»l\tocoocot.'..D...OOO.'C.D“.Q.l....c.
pé{ vdlhﬂoo..o.oooouoc.o;o.‘ccooo-oo.oo-oo...'ooo.oo.o

Color of the fresh prepariiiOleesesssessssosssccssssve

P
Qxlfﬂ".o.-ao-ooo‘oo.ooouoocooooooonccoc.t---oootoocoooo

il '
PO U0 e 00000 n 0000800000 seRsIesesNORNEPIs s REtsROEOES

Pilvrate neaguie
filtered until clear and added 1o ihe sucroge,

8uLlx
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Ty, wnd 130 cec, of water wius
ed to pwcerate Tor 15 minutes
The convents

wWaa Nans

EG CCe
widoly was

icient water

determtined with the followin-

l.2820
£
A

\:\, o

ite
Lirhter red than
the official Syrupe
Cheryv=lilke

Sweet

=

Wild churry lark contains the ;lucoside afd-nandelonitrile, and a
theimolahile enzyume, emulsin (2hi)s hen ithe Jrug is rmoistened, tle plucoside
and the ensywe react to produce hydrocyanic acid, benzaldehyde, and <lucose,

These products are thousht to *e the active constituenis of wild chorry hark,

»

Arny (7)) states that tre feruent, cuulsing i

wlitl ot water, preveniing the

of ficial preparations of the bark are dirccted to e nade with

In the case of

to the literature, no hydrocyanic acid should be present in ii,

ranice acld should be present in the oi icial Syrup.
values of ithe
proving that the amount of acidity iz the sace in toth
short peried ol

actlon to take place with 1

formation of lyrdrocyanic acid,

Hawever,
two syrups were conpared, tiey were found to

caBes,

he norimal yield of hydrocyvanic acid,

8 rendered inacitlive when lreated

l\ém'me, al:{.

cold solvents,

the Grrup waede by the pressure cooker method, according

wheress lrdro-

wiren the pH

e Ldentical,

nvidently, the

mceration previous o cooking is suflicient ¢ iw for enzvue

A cowparison
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of thelr specific gravities shows a difference of only L in the third
decinmal place, Their odors sand tastes are similar. The color of the
official preparation is only slightly darker than the preparstion made
with the prsssure cooker,

On the basis of theix physical properties, it was concluded that the
Syrup made by the pressure-cooker m‘hhedingnm.ml; satisfactory, and
th&tap;mmtmmohourmumia uvndascaupamdunh that consumed
by the uftics.al method nf pr&paraﬁ.on.. :
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9. Dipitalis

Digitalls Tincture irepared by the Pressure Cooker liethod, Tre following

formula was used to make this tincture:
- . . ~ !
Ihgltalls, in 1ine po“deroco.ooonoouo.-ooo.noooooc 14-9.6 (im.

ﬁ.lco}lul..C.O.....'IO.'.I'.........DCI......"...O. hUOQO cc.

Bt eeesesssssessscsassssssscssssccscnsssssssscss 100.0 CCo

it Tirst glance the amount of diritalis to re used might bte questioned,
The ofTicial formula calls for L0 Gm. of the drug to 40O cc. of the finished
Tincture, However, 49.6 Gm. of powdered digitalis were used, because 1 Cn.
as stated on the label was equivalent to only 8,05 cat units,

The digitalis was weighed and placed in the pressure cooker, The
alcchol and water were mixed and poured over the drug, and the mixture was
allovwed to macerate over nisht, fThe nixture was coocked for 5 minutes at
15 pounds pressure and filtered tinrourh cotton, A sufficient quantity of a
mixture of } volumes of alecohol and 1 volume of water was passed through

the filter to make the {inal product measure LOO cc,

Assav of Digitalis Tincture, The Tincture was assaved by the over-night

frog nuethod (26),

(a) Preparation of the U.S.P., XIII, Dicitalis ceference Standard (27),

Welgh the contents of one ampule of Diritalis ileference Stendard, and transfer
to a dry, hard-:lass, glass-stoppered container of at least 50 cc. capacity.
Add sufficient menstruum consisting of lj parts of alcohol and 1 part of water,
go that the total volume of menstruum added corresponds to 10 cc. for each Gu.
of powder, Shake the mixture for 24 hours at 25° ¢, by mechanical means,

Inmedlately thereafter, centrifuge the mixture and decant into a dry, hard-

slass hottle having a tight closure,
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(b) Preparation of the Crude Drug Mecerate, Flace L 0m. of powdered

dipitalis, used in the preparation of the Tineture, in a 7lass stoppered
flask, Add a sulficient quantity of nenstruun consisting of L parts of
alcohol and 1 part of water to the drus:, so that the itots’l volume of
nenstruum added corresponds to 10 cc. for each Om, of drug, Shake the
mixture for 2L hours at 25° e by wechanical means and centrilluge., Jecant
into a drv, hard ~lass bottle having a tisht closure,

(e) Preparation of tre Jilutions. After nunerous orientling assays,

the following diluticns were uade:
Standard - Dilute hLof ce, ©f the gstandard Tincture to 20 ¢ec, with
digtilled water,

Presaure Cooker Tincture - Mlute .95 cc. of this tinecture to 20 cce

with diatilled water.

Crude Drug Facerate - Dilute 6,5 ec. of this nacerale to 20 ce, with

distillied water.

{d) Injection Vrocedure, Three proups of 1Y% frops each were used in tiis

assay, Fuch frog of e first ;Toup received an injection of .02 cce of the
standard dilution per (m. body weighte Dach froyg of the second (roup re-
ceived .04 cc, of the cooker tincture dilution per tia, body weiiht, Hach
frog of the third group received ,02 cc, of the crude drug macerate dilution
per (a1, body welght, ALl injections weie nmade intoc the abdordinal lyeph sac,
‘he froys were placed in a water bath at 202 ¢, ¥ 1° ¢, and left until the
{following dav, when the number of dead frogs in each group was counted, From
the percentare mortality and the characteristie curve for frogs, the curve
muter was deternined,

The arbiltrarily selected curwe nunmbers are obtained from “able 1,
agsupdng & dose velue of L,0 for 507 mortality, and calculeting corresponding

curve muibers to all possible percentese nortalities when 1Y frogss are
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erplored for the standard and unknown in a test. The numbers have been

calcul:ted from the regression coefficient, 13,1, for digitalis (28),

Table Yo, I. = The helationship between Vercentage lortality and the Curve

Number for Digitalis Tincture

Yo, Dead 4 Hortality Curve Number
1 6.67 3.10
2 13.3L 3.31
3 20,00 3els7
L 26,67 3.60
5 33.3L 3.72
& 40,00 3.83
7 Lé.67 3.95
8 53.3L .08
9 60,00 11420

10 66467 Le35
11 73.3L Lo L7
12 80,00 Le66
13 86,67 L. 88
1k 93.3h 521

15 100,00 S
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(@) Lats Cheet for Lhe fonuy,

capple: Digitalis Tincture (Pressusre Cooker kethod),

ilution: 6.5 ce. Yo 20 ce,, Dose: 40065 cc./Gm.*
nortality: 20/L5, 7 liortaiitry GG.07, Curve lo., 14435

Standard;  UsSeVe, XIVI, id-italis .eference Giuiaard

ilution: 2. cce ©0 10 co., loser JOOLD cc.ﬂm
vortalityr 5/15, ¢ dortalityrs €0,0, Curve Ho. L.20

sesulle
. L35 .
100 ec, of he sauple = »-'—'2«- x '{?01*8 X100 = 76,5 co. of the
i1e20 . 0065
gitandard Yincture,

Crude 'rur bacerciler: lacerate of Dldtalis Powdler

5 ec, 10 20 cCe, Dose: J00GH cc. /i,
A8, 7 vortalitr: 20,07, Curve No. 3.60

n.(,
z,u ¥

}v

5 et
<

"

J- »5
ﬂ e
-

:

L
y

esult:y
3.60 " 004D

100 cc. of the crude nacerate = o x 100 = 53.3 cc.
22 J

of the standard Tincture,

The siove result only applises if 40 CGm, of powdered dicitalis is

used per LOO cec. of the finished Tincture. Since 49,6 Gm., of the

powlered digitalis is used per LOO cce of the final Tincture, the

caleculution should be as follows:
6‘303 b4

x = 78,5 cco

‘herefore, 100 cce of the crude saccerate is equivalent to 78,5 cce
of the ptandard Tincture,

Comparigson of the Sample and ithe Crude rup Haceraie,

76eZ x 100 = 97,45 4 extracti-n of the ~lvcesides of dipitalis, Thus,

he ot

the Tincture prepared by the pressurs cooker metiod is 97,05 7 as

polent as the nacerate wade fron the crude drugle
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The physicsl properiies ! the “incture were determined with the

followinge resuliss

fip&ﬂﬁiﬂ 5;1”6"-‘1’1133’....nu.................".o..
pil VialUBesseosscesvssscsssncossoscnscnsssssnnasece
Color o fresh preaparatian.-.u-...u.o.nu...
lOTaeeeesseecasvsvenssntssserscssnsesssessccssse

£y .
LML&‘GQ!&00&000-.00.'009.‘.0.-'oali..o.tu.anl.

0, 8610

567

Hari brownish green
Tohacco=-like
5liphtly bitter

The above results indicute that vizitalis Tincture made by the

pressure cooker nothod compares favorably in potencyr with the standard

nade Ifrop the cruwdie druge. Practically corplete extraction of the

glyeosides of digitelis was accomplished in the preparation of the Tincture

by trdis method,



Preparation

tax Vowdca
T.neture

Helladomna
Tincture

yoscyramus
Tincture

Stramoniun
Tincture

Ginger
Mluidextiract

Ipecac
Mluldextract

Cageara Sagrada

Fluidextract

¥ild Cheryy
Syrup

Si~italis
Tincture

Table o,

Color
Orficial
Method

Orance

Dark sreenish

brow:

Daxk greenish
brown

Dark rreenish
brown

Ixep reddish
brow

Deep reddish
broen

Jark brown

Cookex
fwethod

Yellow

Park creenish

Yrown

lark greenish
browm

Bedium brown

Deep reddlsh
browm

Secp reddish
brown

mark broewn

Lizht red

Hark browmish
green

Odoer

Offielial
dethod

Wine-liko

Tobacco=-like

Tebacco-like

Siightly

tobacco-1ike

Spley

tiine-like

S1ihtly

alcoholic

Cherrr-iike

Cooker
Febhod

wine-like

Tehacco=1llke

Tohuacco=1like

S1i-htly
tobacco=-like

Spicey

firio=like

Alcoholic

and pungent

Chorrv-like

Tobacco=like

Tagte

Nefictial
sethod

Very bitter

Alcohelice

Siightly
punzent

Pungent

Strongly
pungent

Burninge
sour

Very bitter

Sweetb

Cooker
Hethod

Very bitter

Alcoholie

Slightly
pungent

Slinhtly

pungent

Strengly
pungent

Burning=
sour

Very bitter

Sweel

S5lishtly
bitter

II. - Physical Properties - Color, Odor, Taste and Chunges on Storape of the Preparations lade

Changes on Ltorage

Dfficial
Hethod

From orange
w reddish
orange

Ho apparent
change

Ho apparent
change

Slight
precipitate

No apparent
change

He apparent
change

Slight
precipitate

No apparent
change

Cooker
uethod

From yellow
to amber

Yo apparent
change

No apparent
change

lio apparent
change

o apparent
change

Ho apparent
chanie

5light
precipitate

Ho apparent
change

Slight
precipitate
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Table Noe III. - Opecific travities of uie Preparaticns Made

Preparation Specific lxavity at 25° ¢.
Official Cooker
iethod Hethod
nux Vomt.ca Tincture 0.8872 0.8999
Delladonna Tincture 0. 8840 0, 6950
Hyvogevarms Tincture 00,8680 0a 3992
Stramonium Tincture 0.8653 0.9252
fincer Fluidextract 046549 0. 8610
Ipecac Fluldextract 1.0123 0.9722
Cascara Saprada 1,0733 1.0825
Fluidextract
Wild Cherry Cyrup 1.2859 1.2820
1i-italis Tincture 04,8610

Table Xo., IV, = pH Value of the Preparations

Preparation pH Value
Of ficial Cooker
het hod tethod
Nux Voumdea Tincture 1.70 5615
Helladonna Tirncture 627 £e32
Hyoscyarus Tincture 64,05 6412
Stramonium Tincture 6417 6617
Oincer ¥Vluldextract GeH0 6467
Ipecac Fluidextiract 0.63 Qe 77
Cascara Saprada 5e00 He95
Fluidextract
#ild Cherry Syrup Lie65 65

Mitalis Tincture 5,69



reparation

Kux Vomica
Tincture MNo.

Hux Vomica
Tincture Lo,
¥ux Vodea
Tingture Hoe
Hux Vomica
Tinchure g,

Thux Vomdca
Tincture Ho,

Nux Vordca
Pluidextract

telladonna
Tincture

liyoscyarus
Tincture

Stramonium
Tincture

Ginger
Fluidextract

Ipecac
Fluidextract

Cascara Sagrada

luldextract

Table No. Ve = Total ixtractive and dlkaloldal Content ol trhe Preparations

Total Pxtractive
Offieial bethod
ta. /100 cee

1.3776
1
2
3
L
5
1.139L
1. 7696
1.5686
66975
ether-soluble
15,2902
2L, 0686

Alkaloids
Orficlal Helhod
(e /300 cCo
Stryehnine
Del252
041211

strychnine
1,264
.21
0.0503
0e0L99

Q000495
0,004,868

040427
0s0L25

1992

Total Ixtractive #lkaloids
Cooker aethod Cooker Kethod
(33, /100 cce Grie /100 ceo
Strychnine
061133
Strychnine
01167
Sirychnine
0,855
1.3050 Siryehnine
0,1110
01101
Stryehnine
063912
De3922
0.9992 060503
0,099
1. L850 0,00519
0.00526
1.5282 De 0361
0,0353
2,629
ether-scluble
10,3712 1,250
23,5982

Eigo
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DISCUEETINH

For tie purpose of ihese experiments the drucs used were liunlted o
Liose, e Vinctures and fluidexsracts of which cre official, so L. at the
preparstions made by the pressure cocker method could be conmpared with
gimilar preperations nede by the officiel methods, The number of drujs
was further restricted to those wihich contained an zelive principle or
prineiples for which there was an official assay provided, Wild cherry
bark and cescara sagrada are exceplions te this rule, amxi were selected
for other reascns as will be described later, In addition to the [orge
coing, the drugrs worked with, were selecled, becuuse they are representative
of different ;roups of drugs containing constituents which determine, Lo &
large extent, the seiection of the method to be used in exiraction,

«ith resard to the resulils of ihe experiuenis lLerctofore described, it
may be szid, in general, that there is very 1little dirlerence in tie physiesl
appearance of uthe preparotions made by the pressure ccoker method as conpared
with those nude by the official methods, There is very little difference in
coler, odor, and taste, except in tle case of the two Tlux Vowica Tinctures,
Tre Tincture prepared by the official method was orange colored, wiereus that
prepared by the pressure cooker amethod was pale yellow, evidently due to the
fact that there 1s less total exiractive in the Uincture wmade by ihis method
than in that made by the official process,

“he pll values and specitic gravities of ithe preparations pade from the
same drug, checked very closely, 4. @in there is an exception to this general
stateent insofar as the pll values wre concerned, ‘e fact that Lhe hux
Vorica Yincture prepared by tre olficial method showed a pl value of le 70,

whereas that prepared by the cooker method showed a plf value of 5el5, is
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readily understandable, when it is recalled that hydrochleric acld was
added to the nenstruum in the preparation of ihe Tincture by the official
wethod, wnereas acetic acid was used in the preparation of the Tincture LYy
the cocker metlhod,

Tn thoge czses where the pressure cooker nethod yielded a preduct
equally as pood in quality as that yilelded by the officlal nethods §f
extraction, the alkaloidal centents of tle indivichil preparations were
very close to or above those found for similar preparations made by the
cffielal metrods., This was found 4o be the case repardless of whether the
drugs were representative of the groups containing tunnin, resins, or other
extractive material,

The total extractive found for tle preparations made by the pressure
cocker nethod was noticeably less than that found in the preparations made
by the official methods, except in the cases of the Mux Vomica Tinctureg and
the Stramoniuwe Tinctures, In the MNux Vonteca Tinctures the difference was
approxinately 5%, In the case of the two Stramonium Tinctures the difference
was only about 2,5%. The fact that the auount of extractive obilained {rom
preparations made by the pressure cooker method is, as a general rule,
noticeably less than that obitained Irom preparations made by official methods,
is to be explained on the basis ol the slow rate of solubility of some of the
constituents of the extractive or on the assumption that some of ihe consti-
tuents, such as albumin and proteins, which are present in plants and which
are ordinarily found in the extractive, are coapulated and rendered insoluble
by the application of heat, which is reauired in the pressure cooker method,
The fact thet there is less extractive obtained by the pressure cooker method,
is one of the important advantapes of using this method, since it can be
sald, as a general rule, that the less the extractive content of & preparation,

the nore stable it is likely to be.
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T thoge cases whore the pressuce cooker method gave unsatlslactory
resulis, w8 for insiance, in the preparation of fuldextiracts, it was
teldoved Lo Le due to ihe comparatdvely suall ancunt of densirwm per
weipght of deug wsed in thelr preparation &s coupared o the anount of
mengtraas usad in the preparstdon of iinctwres, Yhus, the quantity of
ConsLnmEa used, was not sulllclent Lo edusust the drupg of its alkalolds,
a vy W overcome tids ayparent dellciency of e prossure cools nethod
would be Lo use more peustiuum, LUt dn 80 doing, it would reyire adjuste
went by evaporatlion of thw voluwe of the resulting fluldexiract to that
prescriied, “his would elindnate the cipal advantupo of Lhw use of
thie et odgwiich is e saving of tlue,

Jron e standpoint of tie advantape tu be jained Ln osaling e
preparations used in these experinenis, e precsure cocker pelhod was
found to elleet & very consideravle saving in e, in tiose cases in
Wit ch it could be considered a satisfactory substitute or luprovewent
ever the olJiclel :‘:aat%mﬁ. Vhe saving in e of 1 w U howrs was s lected
in pakinge bhe preparations descriloed beorein Ly U pressure cooker mothod
ag corpared wilth Lhe tiue consumed in .oldng Lhuse jreparations by ithe
olliclal nethodge The least saving v tiue, 1 houry s oblaine! in the
preparation ol i34 Cherry Oyrup, Lecouse the LUeSePe, ZIII, requires that
Lne wild chervy be macorated for only 1 houre The mreabest suving in Ling,
20 hours, was obfained in the preparation of i Voudea Tinclure, Lecouse
the official forumla requires he drup o Le wacerated for 2 hours wnd
epproxivately 30 hours are necessary Lo complete the praparationg whersas
the Tincture made by e pressure coconer welled requires only 2 hours Zor
its preparation,

Trom the resulte oblidned, 1t Ls believed an equal saving ol tiie could

be gllected Jor oitber olflcial preparations, which are mmie by extractlions
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ONCLUSIONS

1. The pressure cooker method was found to be very efficient in
the preparation of the tinctures of the Uoclanaceae faudily, especially
helladonna and hyoscysanus,

2. A satisfactory modificetion of the oificial formula for making
Nux Vemica Tincture by the pressure cooker method, was devised, It
differs from the li,F., VIII, formula, in that the menstruum used contains
acetic acid instead of hydrochloric acid,

3. Digitalis Tincture of satisfactory quality was nmade by the pressure
cooker method. The over-night frog assay showed that almost couplete
extraction of the glycosides of digitalis was accomplished by this method,

lie Practically all of the tinctures made by the pressure cooker
method confornm to the officlal standards, indlcating that this method is
satisfactory for the preperation of tinctures, The lack of conforumity to
officisal standards in the cases of the fluldexiracts prepared shows that
this rethod is not satisfsctory for the preparation of fluidextracts, when
the official nenstruum is used in quantities prescribed by the of ficidl
methods, It is bellieved, however, that modifications of the official farmmulae
for naking fluidextracts by the pressure cooker method can be devised, which
will yield preparations of satisfactory quality, but that vhe amount of time
saved over that required for making these preparations hy the official methods,
1l 11 be considerably less than in the case of tinctures,

Ye In Lhe cases where the pressure cooker method is satisfactory, it has
mwany advantases over the official exiraction nethods, The time consumed in

making trese classes of preparations by tie pressure cooker nethod is, in
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general, approximately 1/10 to 1/15 as much as ihut required to produce
similar preparations by the officisal methods, 4#lso, the time-consuming
procedure of packing the percolator and regulating the {low of the per-
colate is eliminated, if the pressure cooker method is used.,

6. The results obtained in these preliminary experiments indicate
that there are possibilities in the use of the pressure cooker for improving
the drug extraction methods of the official compendia, particularly with
reference to the preparation of tinctures and fluidextracts, aml to a lesser

degree the preparation of other jalenicals,
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