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Pharmacographia Americana.

When, in 1883, J« U: and C. Oy Lloyd issued the first
.~ pumbeyr of *Druge and Medicines of North America," the pubde
lication was weloomed by every lover of American vegetadble
materia medica. If 4% had been possibdle to succeed, the
guthors would have made a sucoess of the undertaking, To
cover systematioally so large & field was too herculean &
task for a life time, After years of hard work covering
_ ropresentntives of thn Ranunoculsceae the enterprise was dise
continued,

It would be futile for any individual to attempt the
task that had to be discontimied by the Lloyd brothers,

~ 1f, nevertheless, a beginning toward a ?harmanegraphin Anere
- 4cana is made herewith, it is with a clear conception of
the difficulties involved. |

No syastematio enterprise will dbe attempted, MNonographs
are to be pudlished from time to time as material is
availables _, .

Having worked for slmost a lifetime on the chemistry
of several species of Monarda, a beginning is to be made
with one of theses ZProfessor W. 0. Riochtmann, Pharmacoge
nosist of the Wisoonsin Pharmaceutical Experiment 3tation
and Superintendent of its Pharmaseutical Garden has taken
special interest in the pharmacognostioal aspect of the
sudject,



The Monardas are fit subjects for the first numbers of
a Pharmacographia Americana, not only because the genus
is a typical American one, but beecause it was named after
the Spanish physician Nicholas Monardes, suthor of the

firat treatise on American materia nedica.'



 .!h1atotﬁd3'oz a tybidally'nmarican~genhs began in the
gﬁmmor of 1694 with the distillation of Monarda fistulosa, -
growing wuia.)ihumamuy on the saly soils in the viotnity
of Madisons  The chemical investigation of the wolatile
constituents having revealed the prasensce of ocarvacrol, .
the isomer of poaition of thymol previocusly reported as a
produot of M, pnnatatg,'tpe study tas'-xtenaQ& to cover the

latter species found wextensively evér the sandy areas of
the Wisoonsin river valleye. The resulis obtained with
nat&rial oollog?ad neaxr 21#: Bluff 4in 1895 were reported
the next year, Both investigations represent the firet
etudy of sutheniie materiala, As was to be expected, the
thymoi_iaolatea was found to bde inactive, The fact, howe
éver, fhat ¥. punctats, growing on sandy soil, pruduco¢

thymol whereai ¥, fistulosa, grouigs on olay soil, frndncod
sbout the szms smount of oarvacrol, was of bhiochemical

interest, Other observations made, notably that of the separa~
g)
tion of red orystsls, which were obtained while purifying

carvaecrold, and which were identified later as

1,) Proc. A. Ph, As 43 (1895), P 2563 also Pharm, Rundach,
~13(1895), pe 207, |
2.) Proce. Ae Phe Ae 44(1896), pe 238; also Pharm, Rev, 14

(1896), Dps 1984
3,) Proc. A. Phe A, 42, pe 2856; Pharm. Rundsch, 13, p. 2083

also Midlend Dr, and Ph. Rev, 44(1910), p. 342,




v
dihydroxwihwmoqninnna.‘? !111 be\rauardod in theirw-":
proper plsoca.l TR B " ;' NS e s
i At present it nay bc ggll to point out that tha aiaaovu i
ery o: thynoqninnnu 1n 1901 not only led nlacat 1mmeﬁintoly
thorsafter tu the 1aolstion of hwﬁrnthymoquinonu and to the -
Qﬂinhydrona hynothesil of plant aismantaticn.SJEut nlae i
amphasiaad tha pructical 1mportanae ez c uorking hypothosia
Y onntra&to& with haphazsr& srvnina 1n ‘the &ark rbr f;?ia
-annlytical resulﬁs 1n plant invastxgation._ Ehia hypathaeis |
"naturally anggostei tho stuq; ar onzymoa. both axydizing B
and hydrolizins, s atudy whiah rcvealad that tha plant
produced au oxidaac uhlch has the eapan&ty to exidizi
| hydrothymaquinnnu tnrough tho lntermndiato qninhyﬂruna to
thymoqninunoi_ Ia this eannaatien.c besutiful

o oxidase tost was davinod'whioh is mo aatiaractony baaansc
both oolor nn& fbrn ahansts tan bc g?anr?ad an-tha cryatala

' snspendea. not dintolfed. in water- ?ho pra#anci of &

- hyarelaao anﬁ a paasihle annlogy with the rarmaxion nr

R hydroqninonn, tha first namber er n norieatar paraqninogeilw.‘:gf
- of uhich thymoqninona 13 . honalagua. fron arhntin

4-)Ph. nsv. zs Ppa 329, 564. -

. D¢) Phs Rev. 15 P 200, e _ _

_ Gv) Ibid., p. 202;' e Es o LN _
7o) Pho Beva'E2, Ba 2900 L. oL




;uggaatua furthsr the search for hydrethymoguinons
glncnaido.anﬂ. after its presence sesmed indicated, its
possible synthesis, Finally, the various color effects
produced by the action of 1nnrganic'alenants and groups on
the quinhydrones, mnale necessary a study of the inorganio
constituents, a study previously suggested by the faot thai
whereas ¥, punctata, growing on sendy soil, produces thymol,
M, fistulosa, growing on olay soil, produces its isomer

oarvacrol, _ _ L .

. The ssope o:_thaéo investigations wes inereased in
1903 when M, didyms L with {ts showy flowers waa zncludod.a)
This speoies yeldsd but little volatile oil snd, what is
more, tha.plant apparently produces neither thynmol nor |
aarveorol, s faot signifioant when it is recalled that the
early settlers used 1t§ leaves as a substitute for tea,

The conmmon nane for this aspecies 18 Oswego tea, 50 fas as
the partiocular grauﬁ of conmpounds of interest to the
Phytochemioal student of the Monardas is econcerned, this
species apparently devotes 1%s energics to the

Production of pigments, soma of which at least seen gonae
tically related to both perfume snd yigmens of the other
spscies, - o

A further contribution to the blochemistry of the genus
was made when the study of M, citriodora L. of the southwest

8,)Pn, Reve 21, ps 109,



revealed the presence gf an aldohyﬂo,.relatad to if not
qdenticel with oitral, The discovery of this aliphatie
aldehyde supplied, as 1t ivro, the migsing link between
the simpler products af,plant aynthesis and the group of
compounds of special interest in connection with the study
of this genmus, L _ RPN :
Farther extenaions of this.ctudy wers made with the
linolnaion of two western spedles, viz. N, pectinata and - |
¥. mesthaefoliay - |
For a better undsrstanding of the biochemistry of
these plants, separate studies of the verious parts thereof -
have besn undertaken from time to time, Jtiriking
differences ware thus reveasled in the inorganic oonstituents
of the several orgens, Direatly praotical results |
80 far as organic constituents are concernsd were obtained
when the volatile oil distilled from the florets of Y.
fistulosa ylelded orystals of thymoquinhydrone, the
hypothetical premence of which had previously been assumed,
Yhe existence of a group of related products with _
ten carbon etoms differing in the degree of oxidation « from
‘oymene to shymol and sarvacrol, monhydroxides of the
bydroocarbon, through the seversl stages of oxidation to
dihydroxythymoquinone, referrable to iﬁh,xnhydroxida. gave

i }E_ Y

9+)Ph, Rev, 22, Pe 153



rise to & sories of 1n$ercat1ng studiocs in organioe
cheniatry irrespective of their biochenical npplieatiun.-
In order to understand the ehanel%baalika changes that oce
cur at alrost every turn in eonnection with some of these
conpounds, 1t 1s necessary %o vieuelize the faet that
whereas oymene, also its monatomie and diatomic phencls
are dengens aarivativos; thymoquinone and its hydroxides
are Gerivatives of dihylrobenzenas In other words thest}
twe groups of compounds belong to twe formules of saturuxion.
vige anBnﬂ‘ and cnﬂgn,4. :

~ In spite of the nnusvally larae amounts of plant
rmateriel subjected to investigation, tha uantitiea of
gome 0f thoge substances obtainable from the plant 1ta1(j:'
are 8o small that their artifioial preparation became .. |
naessasry in order that a Yetter insight into their chemical
propertiea wight be obtained, The instantaﬁaoﬁs e;iaatioh
of some of these alresady alludoi to in the previous
paragreph gave rise %o interesting obeervetions the impore

tance of whioh 1n:bioohomioal processes cannot well de

- Overeatimated,



¥ Pre Linnesn Nemes

Intreduction

Inesmuch as the plant undar conaidaratioa-rns'knnwn _
and frequently described by botanists previously to the
introduction of the binomial syatem of botanian;.nhnonnlnn
ture by Linne in 1753, 1t seemed desirable first of all
to trace ns-aaonratoly a8 possible the connection between
the neme now commonly uuﬁaptod end the earlier desoriptive
names . RRE s o

~ Careful study of the earlier deseriptions by W. O
Richtmann has revealed six deseriptive references that may
be regarded as original with their anthore involving this
plant, viz. | | | 2

I. Origanum rlar:bns anpliis ete, of John Ray of

1688 ,*
& clinnpodinu v1rgin1anu- otc. of r. Eermann of

lﬁa?n

I1I, clinopodiul Yirsinianul eto, of L. Plunkenet
of 1691,

/ ¥
7 /
‘Reraranoc I '0riganum floribus amplis ete of John Ray 1688
. . wae given priority over refarence 11, CFf. notation
to second reference. -
/ '

L




IVs Clinopodium angastifolium ete, of R, ¥orison
of 1699, | | |
Ve Monarda floribus verticillatis ete., of C.
Linne of 1737,
VI. Konarde floridus verticillatis eta, of C.
Linne of 1748,

The fate of thess desoriptive names, 1f they may 80 de
designated, is traced in subseguent literature based on
‘the six anthorities in whioh they ooours The detalls of
this study, made poasiblolin ths ocourae of years by
¥isiting botanieal libraries in Weshington, St. Louis,
Chicago and elsewheres as well as by making use of the ‘
Wisoonsin libraries, are herewith recorded.
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Pre-Linnean Names ~:i: . .:.

Monards punctats Linni, is & species of the genus

Monarda, indigenous to North Americas Henoce there is no
possibility of finding any mention of the gaﬂua or any pg
1tn.upaoiea previous to the discovery of the Western Hemise
phere by Columbus in 1492, Up to the present time, no mention
has been found of the genus or the several speoies, except
on the mainland of North America, seo tho earlieat poasibla
date of the mention of this plant is atill further |
restricted. | |

. Becanse of its marked strustural charactoristios,
ﬁonardngnhctagg. does not prisent the oompl&oatiéns that a
large number of plants 4o in conneotion with early history,

In no case is thers any doubt as to reference to the plant
under considerations Since the prevalent scientific names
of plants date from the publiscation of the rirat aaitian

of Linne's Species planterum in 17563, reference to this, or
-any other plant, lmown for several centuries may be divided |
into two groups, vigs Pre-Linnean and Post-Linnean, In thia
publication Linme first made use of binomiel names, corsise

ing of a genus nang‘nna # species name, instead of the

lengthy, involved, not overly characteristie, and generally

desoriptive designation employed previous $o0 that time,
Systematio botanists 4o not, as a rule, accept thess



n

Pre~Linnean references o plants in determining the synonye
ny, Gescription, history, or other faotors, unless there
18 @ preserved specimen bearing the Prs-Linnean description,
so that it may be compared with other detarmined specimens,
This 1a'undauhtealy necessary when t&ero ia no &irect
connection between the rronhinhaan reference and the now
universally used binomial name of the plant, When Limme,
honéor. accepts a Pre-Linnean desoription as meaning the
plant to which he assigns & definite binomial name, thers
should be no hesitanoy in accepting these earlier desoripe
tions as Yeferring to that partioular plant. In some -
oases, Limie 4oes not use all of the descriptive attributes
of a particular suthor, but only one of that inthar. Rowe
ever, in establishing the identity, the Other references
mentioned by that particular suthor should also be included
in pointing out the eonnestions | |

t  Following this 1ine of roasoh&ng. the earlieat deterQ
mined references to JMonarda punctatg Linne ocours in & cate
alogue of plants of Virginia solleoted in 1680, by Johnj -
Banister, and published in John Ray's Jistorie plantarum
etouy ¥e 2, s 1927 in 1688, This catalogue is entitled
"Catalogo huc transmisso Anno 1680 quem eomposuit orudd~
$issimus Vir & consummatissinus Botenicus D. Johannes

Banister Plantarum a seipo in Virginie observatarum,®
In this list ocour the following description of the

i
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plant under oonsiderations

I, "Origanum floribus amplga lutegn nggngggg
maculatis, oujus ocanlis sudb guovis verticille

- deoem vel duodecem foliis est eircumcin "

This reference is noted by « e

1. Plukxenet, L., Phytographis eto., tab, XXIV, fig,
1, (1691) asp o | | -
' . "Origzanun tléribus anplis luteis purpuro-maculatis,

- gujus canlis sub gquovis verticillo decem vel duoe

decem foliolils rubentibus eat eircumecinctus, D,
Banist, Cat, Stirp. Virgin,

- Hote the omission of the "e" in "purpureo” and the
insertion of a hyphen between tho words "purpuro" and |
meculatis®™j also note the spelling of "foliis,” and the
insertion of the word "rubentidug® hafore !g__.' the next to
the last word in tha gentence,

8. Plukenet, L., Almagestum bot;mimi %o, pe 111

(1696)

"Clinopodium Virginiemum, angustifolium, floridus

anplis luteis, purpuro-maculatis, cujus caulis,

8ub guovis vertiocillo decem vel duodecem foliolis
ruhentibus o8t oiroumcinctus.n. Baniatgg,_?hx&ggg.

Tabe 24, ng__;.
Hote the change of the initial "Origanum® of




panister's description to "Clinopodium Virginianum,

sngustifolium® and the repetition of the word "rubentibus”
a8 in Phytographia refersnce above, Also compare the
initial 3 words of this reference with the initial 3.words
in the Hermann reference as given later,

3» Rays :;.- Historis plantarum, supplementum,: éc 300
(1704) | R
g2, Olino,p_,_ Virginiemum angustifolium floribus .
~ anplis luteis purpura maculata, cujus caulis-
sud quovis vertieille 10 vel 12 foliolis
rubentibus est circumeinctus, D.Banist,
. Ejusd, tbig.r
| - Note the abbreviation of the word "Clinopodium®
u.nd tha use of figures "10" and "12" for the Lutiu words

‘deocem and duodeceme" - _ _ _
4s Linne, 0., Hortus eliffortams, ets., p. 495

(1737)

- %Clinopodium virginiemum engustifolium floribus
 gmplis luteis purpuroemaculatis, eujus cemlis

sub-quovis verticillo decem vel duodecem _

follolis rubentibus est einotus, Bluk, ai.m. 111

$o 24 £. 1,7 o

In thu rofarcme. the h.ttor mrt » o:tor the riguru
"1ll" yofers to the ulustrution and pot to the name given




4n Plukenet's "Phytographis,” and should be o interpreted.
Linne's reference 1s that of Plukenet's Almagestum taken

from Banister, sand not that from Plukenet's “Phytographi "
5. Gronovius, de Yo, Flora virginica, et,, 1 ed,

pe 6 {1739)

fCriganum floribus snplis luteis purpuree mahnlatg;,

sujus eaulie sub guovis verticillo decem vel
duodecem folils est oiroumoinctus, Banist, Cate .

Stirpe Virg,"

6. Ven Royen, Ae, Florse leylensis, eto,, p. 313

{1740)

"Clinopodium virginianum angistifolium, floribus

anplis lutels purpuroemaculatis, oujus oaulis

gub _guovis verticillo flecem vel duodecenm -
ollolls rubentibus ast oinotus, Pluk, alm, 111,

te 24, 1"

_ ‘Here again, the latter part of the reference applies
to Plukenet's Phytographia, and it should be interapreted
a3 above, - | ‘

7+ Linue, G, Hortus upsalonsis, eto., p. 12 (1748)

glinopodium virginianum angustifolium, floribus
Asplls luteis parpuro masulatis, oujus osulis

#ud _quovis vaerticillo decem vel ducdaoenm
follolls rubentidus est sinctus, Pluk. alm, 111,

i ) 243 £, 1v




The latter part of the reference applies to
Plukenet's Phytographia as in the previous two cases, ref,
4 and 6o This referonce eagrses with that of Linne's

Hortus eliffortamus, as given above, with the exneptiéa.ur
the omission of the hyphen &n "purpuro-maculatis."” '

8. Linne, C., Specles plantaxrum, ete., 1 ed., vs 1,
Re 22 (1753)
Linne, 0., Species plantarum, ete., 2 ele, Yo 1,
pe 33 (1762} - |
. Linne, Cey Species plantarum, eto., 3 eds, Yo 1,
Re 38 (1764) | _ :
®Clinopodium virginianum angustifolium, gquovis
yerticillo duodecem foliclis yubentibus eincto,
. Pluk, elm, 111, t, 24, £, 1.7 |
"'Bote the omission of the words, *"Floribus amplis .
dutels cujus csulls sub,” *dacén vol®" and "gst," and the
change in the finsl word Tcircumcinctus® to "cincto.® Here
azain the last part of the Plukenet's reference i3 to his
Phytographia, while the pAlmuzestum refersuce is modified
from the Banister referonce, R |
9. Miller, P,y Qurdener's Dictionary., 7 ed.
(alphabetical) (1759) '

nglinopodium Virginienum, angustifolium,
Xlorivus amplis lutels purpurs macula notatis,

sujus saulis sub guovis verticillo decem vel
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 duodscem foliolis rubentibus est eircumoinctus,
Banits Rail Supe, 300,%

Note the change in "purpureo-maculatis®™ of the Bane

jater reference $o Miller's "purpurs macula® with the ine

sertion of "notetis.®

10, Gronovius, J. F., Flora virginica, eto., 2 ed.,

(1762)

*Clinopodivm virginignum angustifolium,floribus

arplis lutels purpuro maculatis, eujus caules,
gsudb guovis verticillo decem vel dnodecem

foliolls rubentibus est olrcumoinctus, D.
- Banister. Pluk, al, 8 te 24, £, 1 Raj, supply
300 Clayte ns 140." |
~ Fote again the shange of the inltial word of the
Banister refersnce "Qrigaxum® $0 “olinopodium virginienum
angustifolium® as 4in Pluksnet's Almegestum botanicum, and
the omisaion of "g" in "purjureo® of the Banister referencet
~ the change in the spelling of the word "gaulis® from 1 ed,
gronovius, J,. | F., Flora virginicas p. 8 to "cemules® in _g__g_g_g

Gronovius, Je ¥., Flora virginics pe 63 the insertion of
ths word "rubentibus® bafore the word "esti® the change of
the word 7£0liis® of his Flora virginics to "foliolis™ as
in the Plukenet's Almagestum, The Clayton reference is

%0 the Herbarium specimen number,



1y

11y De La Marck, J+ Bs M., Bnoyclopedie methodigue,

Botanique, Vs &, P 257 (1797) - .
*Clinopodium Virginienum anzustifolium, floribus

amplis lutels, purpuroemaculatis, oujus caulis

- gub_gquovias verticillo, decem vel duodecem
£0liolis Tubentibus gst sircumcinetus, ,Plukﬁx;._
Almage Pe 111, %, 24, fige 1, ral, supply

~ Again, the last part of the reference appliee to
Plukenet's Fhytographia while the major part of the sentence
is from Plukenet's jlmagestum, which is modified from that
of Banisterj Vahl omits the followings "floribus amplis
Adutels, cujus paulis, sub," "dscem vel" and "eat ciroum,v

I1s The seoond reference is by P, Hermamn in his
~ Hortus_academicus Imgduno, Batavus catalogus, etc, p. 161
£1687) and is as follows) | | |

- " #glinopoddum Virgindamum angustifolium, flore

" %o which the following additional information is
eppendedss ' o
“Caulibus exit hunilioridus & gratilioridus,
Folius anguatioribus, pallidioribus, &
adoratioribus, T_l'l«';rihqa in caualls fastigioe
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Reucioribus, tenuloribus, flavescentibuse
| Laetoris partibus, Oanalense simillimia.
Possiderus ex punere Reverendi Eni de Merees
gacom dogmatum Prasconis f£idilissimi & -
- florum rariorum ocultoris praestantissimi |
| tincta.” . .
~ The above reference dates one nﬁr earlier than the
publication of the second volume of Johs Ray's Historia
plantarum, eontaining Benister's Catalogue, which was
prepared in 1680... The additional information on the title
page of Hermann'e catalogud states that the plants were
under observation from 1681 to 1686, |
The refersnce of Hermann is noted byie

le Plukenet, L., Phytographia, etc., tabe XXIV, f. 1,
(1691) " |
G 'Lliﬁopod. Virgin, mtift flore luteos
- Cat. Hort, Ac. Iugd.®
Note the abbrevation of the initial & words as used
by Eermann,
2+ Plukenet, 5." Alnagestum botanioum, eto., ps 111

(1698)

‘"Glinopodium Virginienum sngustifolium,

flore luteo, Hort, Leyd. 161,%

3¢ Ray, J. Historia plantarum supplementum, Re 300



[ ' e

| aglinopodium angustifolium Virginisnum,

g1!04!'

floe luteo, Hort, Lugd. Hano speciem ¢

Marilandia etiam habemus,® _ ,
Note the inversion of "flore" of the original to
*flo" by Ray} alao note the inversion of the second word of

the mentencs, "angustifolium® with "Virginianum.* |

4, Gronovius, J. Pou Flors virginica, ete., 2 ed,,

ps 6 (1762) ] 5 . | )
"Ciinopodium virginianum angustifolium, flore
luteos Herm, Iugdb, 1l6l,"

IIIs Ths third reference is by %L, Plukenet in Phytographia,
eto., Tabe XXIV, fs 14 (1691) and is as followsie -
"Clinopodium virginiamm angustifolin f£l,
amplis luteis punctis purpureis.® .
| There is no reference to this of Plukenet, ﬁntoa by
any later author as far as observed,

v

IVse The fourth reference is by R. Morison in his
Plantarum historiae universalis, etc., vy 3. De 375 {1699)
and is as followsi

"Clinopodium angustifolium Virginianum Lamii

flore luteo masulato,®




- The following additional information is 8ivensw
"Plante haec rara Majororanss vultu,

ggnlienlis,lisnnaig,=ramoaiqldpedalibua‘
donatur, Folie angusta biuncialis longitudinis,
femunciam late mucronats, gquorum inferioras

dentioulationibus erenata, & superiora
plena sunt potiolis uncialibus appendentia,

binatum sub ramulorum exortu proveniunt,

Yorticille summis genioculis ampla, foliola

habent oblonga, eclore eleganti Utricull e

gomponuntur verticills, flores luteos Lamii

anplitudine & forma floridbus persimiles galea
anpls prominente, & labio purpureis guttis
sleganter notato emittunt. V., $con, tab, aen,
g
This reference ta.nnteﬁ byie .
le Willdonow, Ce L.y Lanni'a Species plantsrum 4 84.,
Xs 1s pte 1, Do 126 (1797iuidce |
' "Clinopodium virginianum angustifolivm, lamii
flore luteo maoulatoe Moris, hist,, 3, 375,
8y II, t, B £, B mala,®
Kote the inveraion of the sooonﬁ inﬁ third words of
the original, -
2. De La Marck, J. B. M., Encyolopedie methodique,
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potanique, Ve 4, Pa 257, | o
"Clinopodiun wngustifoliun virzinlanum,
lamil flore, luteo maculat, Moris, Hists
3o Bs 375, B8cs IIs $e8 £,8.9 '

3. Vehl, M,, Bumeratio plentarum, vel ab aliis, vel

ab ipso, etes Ve le De 220 (16804)

"Clinopodium virgindanum angustifolium, lemii
Llora, luteo maculato. Morise hists 3. Pe 375,

‘ !Ig_‘____tp Bq fq li-
Hote again the inversion of the second and third
worde in the Willdenow reference,

Ve The fifth reference is by . Linns in his Hortus
gliffortanuss ps 495 (1737) and is as follows:
"Honarda floribus verticillatis,"
The following sdditional information is given:
"Crosoit in Virginia,® |
“Cum hao¢ Monardas sit species dicatur praecedens
{specs l.) Monarda capitulis terminatrieibus,
caule obtuse angulato: oum alia datur species
inter wvirginianes. D. Gronovii caule acute
angulato, capitulisque terminstricibus.®
This reference of Linne is noted by the following
vith no changes in the first part, |
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Linne, 0., géeaiggmggggggggg&_etq;lfl‘ad..
v 1, Pe 22 (1763) .
ninni. Cey Species plantarum, e ta., B od;,

v. 1, e 33 (2762)
Linna. e.. ggpoioa_plqntarum, etqil 3ed,, vs 1,

pe 33 (1754) |
© willdenow, C. Ls Linne's Qppcies plantarum, ette,
4 ed. ve 1, Pty 1, p. 174 (1794)
Gronovius, Je ¥., Flora virginics, etc., 1 ed,,
Yo l, pte 1, ps 9 (1739) =
. Gronovius, J. r.,,glorn virginica, ete., 2 ed.,

Y 1, Do 8 (1762)
Van Royen, A+, Flora leydensis, eto., p, 12

(1740)

Linna. C.y Bortus upsaliensis, eto., p. 12 (1748)
Miller, P., Gardener's Dictionary 6 ed, B

{alghahoticalz (r752) ' -

V. 7The sixth reference ia also by C. Linne vize in

his Hortus upsslensis, eto., p. 121_(17481- cnd 1n as
followsg e k

'uonarda floridbus verticillatla. corollit

pun ctatie s .
The following additional informetion is also givenie




"Hebitat in ?11'31111&;'
"Hospitatur sud dio, inque frigidario,

fepidario & oaldario sed prima hyeme plerumque
rit.'_

- ®0bs, Flor.eg Euhotia obsouris glandulosis-
| pdspersis Folis fragantissina sunt, |
.rhia refersnce ie noted dy the following with no -
change in the firast parts o ,
Linne, G-.‘. gp_eoieljlantm. 8t0e, 1 efle, Vo 1, |
Re 22 (1753) - - |
Iimne, Cs«; Species planterum, ebte., £ ed., ¥, 1,
R 32 (1762) | |
Linne, Cey Species plantarum, etc,, & ed., Vs 1,
Re 32 (1764) | | ' |
Willdenow, C, L., Linne's Species plantarum etc.,

4 0d,, ve 1, pt. 1, ps 174 (1797)
‘Miller, P, Sardener's Dictionary, ¥ ed, alphabetie

cal ;1?59!

Linney C.y Systems vegetabilim 13 ed., pe 64

(1774) |
' Linne, €., Sysiema vegetabilias 14 éd.. 2‘, 68
(1784) | ’

Linne, C,, Systema Vegetabllia 15 ed., Pe 69
(1787) | S :



"My flor, verticlllastis eorallis punctatis,
bracteis coloratis.” .

‘Gronovius, Je Fu Flora virginica, etc., 2 ed,, Yole

pe 6o (1762)

The above eight refersnces somprise all the Pre<Linnean
information thet has been found referring to Nonarda
punctate mzm_g’. The varicus oross reforences with variations
of esch, a8 indicated, have dbeen imlmlea in sonneotion
with eash original reference, | o o |

The binomial name of gbnai'dgunctatg_. was firat ase

signed to the plant by Linne, in his Species plantarum, ete.,
1 ede Ve L_,p.‘ 22 in 1753, The various orosa references

to this name, ars all in accord with the original, and are
 too mumerous to list, o |

The Post-Linnean synonyms for Hona.rwmﬁ Linne

~ are much fower in mumber than the pre~Limnesn nemes, as the
Plent is so charscteristic, ‘that only one other botanist
has sssigned a different name to i1ty ¥his fact is sude
stantiated by an examination of the synonyry of the plant in
‘the Index Kewensis, ({the main volumes and the various
Supplements.y | | a |

This single Post-Linnean name was given by A« Michaux,
in his Flore borealiémnariomgi 8%0sy Ye 1, Do 16. (1803)

vige "onarda lutea™ and is referred to as Monarda lutes

Ylohaux,»
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_ #he following additional information is givenie
~ "M(onarda) foliis lanceolatis, leviter
serratis, partim oiliatiss floribus

vorticillatiss ocalveidus summitate
barbatisy oorrollis luteis,®

"H,. punctata Ling;ﬂ

| *Obs, Ormium qpeq;qrun_porolls‘ ta.*
"Hab, g Virginia sl Floridam,®

The reason for the shange in the specifio name of
Monarda punctats Linne from punotats o lutea by Miochaux,
18 evident from the above note by Michaux, that all species
of Nonarda have punotate sorollas, This ia also noted by

A+ Rees in the Cyolopedia, Ve 23, (pages not mumbered in

1819).' This change appesrs necessary sinoe tha'apota aa_iho
torolla of thia species are nﬁsh more jroninant and
oharﬁntoristiu than on the eorolla of any of the cthér _
species of the genuas With the present practice of considere
ing the binomial name given by Linne in the first edition

of hia Qgeaies_glantarum published in 1753 ss the atandard,

the name assigned to the plant by A« Miochaux inm 1803, has

- oaly historical interest, The name assigned dy As Michsux

to this plant s seldom found in the literature. an
instance of {ts use s as followate
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Pursh, r.. Flora qmoricau saptenxrionlia, oto, 2 aﬁ.;
18 {(1816)

Yo 2a B

Reference 1a sometimes made to Monarda punctata Linne
as Monarda punctatea W., Willd., or Willdenow. It is to be
goted in this eonnoctidn. howavuf, that the above
combination ism 1nwar1nb1y followed by volume and page refers
ences, and hence 1sg properly oonsiderea a reference, and
not & change in the mtm:ltym the nane, This was the
common policy of the United States Pharmacopoeis in uivnral .
of the early revisions, es that of: . |

1820, (1 od.,} ». 27. (1820)

1820, (2 ed.,) Pe 27, (1828)
2830 (Pnils ) p. 3. (1631) |
2860, () pe 9. (1842)
1850, (1 eds ) Do 94 (1851)
. 1860, (1 eds ) pe 10, (1863)
1860, (X ad. ) Pe 20, (1864)
1850, (2 nd. ) p. 20. (1868}
1870, - p, 13, (1873)
In the United States Pharmacopeia of 1880, published
in 1882, the rules of the International Botanical Congress,
held in Paris in 186Y, were alopted as the basis of the

Yotanical nomenolature of piants yialding drugs contained



{n that revision of the Pharmacopoeia, ¥From that time on
¢he name of Linne is used in conneotion with the name of

uonard.n m(’tat Be

An instance of the m of willdenow's name instead of

Linne's in connesction with Monardas punciats is found in o
Ne chmia Elements of Therapeutics and Materia Medica,

ve 2, Pe 296 (1824)s This %3 a reference as previously
stated, and not that Willdenow is to be oredited with

having named the plant, _
Jo Ce Loudon in his Encyoclopedia of Plants, ps 22,
(18556) refera to Monarda yunctata Pursh, Thie is evildently

s error, as it is to be found nowhers else, Moreover,
¥+ Pursh iahiu Flora smeriong meptentrionelis, 2 ed,, V. 1,
pe 18, (1816) uses the name as Monards punctats as Monarda
punctata Willd, Sp/pl.Is Pe 126+ Thie aglan is a Yeforence
only, | B ;

It 18 only recently that attention has been salled to
2 subspecies of Monards punctata Linne. The division was
mede by Fa We Pernell in 1919, The information u' oontained
in the Bulletin 01_' tha Torrey Botanicsl Club, ¥. 46, pe 186,
The names assigned to these £ subspecies srer Monards

Runctate immaculate Pennell subsps nov, and Nonarda punctata

Yillicaulis Pennell 8uD3De NOVy
Descriptions of the 2 new subspecies and the typical
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form of the normal specles are given a koy %0 the various |
jocalities where each of the aubapecios nz;o' to bde found,
gwo varietiea of Monarda punctate linne are also reoore

deds _ : R . .
‘1. Monarda guncteta var. lasiddnta Gray, in Asa Oray,

gy_no_};tical Florg of Rorth America. The Gamopetalas, 8ate,

A desoription of the vaeriety and 1is habltat s

givens . v
This varieiy is changed ¢0 a speciss Monaxda lasidonta
(Ae Gray) Smalle by J. Ko Small in his Plants of the southern
United 3tstes, 1 o8, pPp. 1038 and 1337 (1903) in which Szall
gives a desoription and habitat of the plant,

| 2, Monarda punctate var. l;guéa.ntha. Rash ia descrided
by Ge Vo Nash in the Bulletin of the Torrsy Botanical Club.

e 23, Pe 104 {1896} u a v#riety with white flowers., It .
1s found in various localitles south of Tampa, Floridae

?
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-~ §edentific and Popular Nemes

4

8enus neme

It has slready deen shown (see cha§tor on yrooﬁinnaan
panes, Sth reference) that it was Linne in 1?37. who
first gave the name ¥onarda, %o the plagﬁs-ﬂhi&b comprzno
the genus, in honor of Nieolas Monardes , the Spmnish
physician of Seville who is generally eredited with having
pade the first plant colleoction of Ameriocan plants, and the
suthorship of the first troatisoa’on Anericen drugs,
Presuming that Monards punctats and ¥onards fistulosa
cocurred ss widely distributed during the early period of
Spanish exploration of Ameriss, as it has during the last
eentury, as indicated dy the authors of botanioal texts,
1% would seem probable that some of the plants of this
genus cesme under hie supervision, However, we 40 not
have positive proof that he knew the plants, which wers
later named :n his honor, | 8)~ _

Hewitt, points gut that Stunzer 4n 1835, in his

1.)0. ninnc Hortus oliffortanus (1737), p. 498,
£+)As Rees, Tha Cyoclopaedia (1819), vol. XXIIIX slphabotiealc
8. )N, Monardes, Coses delas Indias (1565), .
¢ )Hewitt, Unpublished Thesis, U. of We, 1926 -
«JKs Stunger, Die Sohrift des Monardes uber die Argneie
Rittel Americas (18956), pe 32,



sranslation (Cerman} of Clusius® Latin edition eof

Monardes test, states that the plants desorided 2 Nonardes

under the designation "la yerus de¢ Juan infante® and

obtained from New Spain, may have been Nonarda punotats L.
On the tbllewtns pages, an attempt has been malde to

phow the variationa in the prommociation of the genus

nexna, Monardas While the number of references given, does
not in eny way exhaust the possible number of references
which might u'mu 17 more references were avdilabdle,

yet those which are recorded are suffisient to show that

s variation in w«moiuﬂon is prevalent in the literature,
fhe most common method of socentuation is Monarda, while ~
the accent has aleo been Tound irregulerly, as in Nonarda
and Monardas The grave (‘) instead ef the asute (/)

is given by Britton and Brown in two 1nitmou (see h
Nonarda) 1n two @ifferent editions, se that if 1t vas a
typographical error, ss suggested dy Hewitty 1t was carried
through the several editions without shanges

6. ’ ¥. Monardes, @osas delas Indias {1568) pa &0.
Bowitt, unpubnahea Taests, Uo of Wy, 19
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~ Genus Monarda '

Letin gynonyme

/

J+ G+ Ioudon, Ensyolopasdis of Flants (1829),

Pe 1158,
+ Dunglison, m«tiomrx of nudiunl Seience {mu).
. Ps 663,
" ‘MonsTds _ |
‘ J« Donn, Hortus Cantabrigiensis (1826), ps 20,
J+ U+ Loudon,; Hortus Britamnisus (1830), p. 10,
Ae Baton, Mamal of Boteny {1850), ps 228, .
G+ Don, & general History of the szohlmdem
Plants (1838), ¢, ps 758,
Ae .ﬂﬁ‘&’l’t Nanual of Bﬂtm of iforthom Ue 30 (19“3’9
 Pe 819y | -
| A Grey, How Plants Orew (1859), po 179,
Ay Gray, Lessons in Boteny (1873), pe 250,
As Oray, Pleld Forest and Garden Botany tmsa:.

N | Pe 352,

A« Gray, School and Fleld Book of Botw (maﬂ.

Do 845; - IR
. Ae Oray, New Nanual of Botany (1908), p. 702,
Monardg '

Britton end Brown, Illuatrated Flers of the Northern
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Statesn, Cansda md British mntsa!om. {1898)
8y Do 102,
¥. Britton, Manual of the Flora of the Northera
, States end Caxada (1901}, pe 798, |
Britton and Brown, Illustrated FPlora of ths Northera
~ 8tates, Canada and British pessauzou 319151. |

By Pe 131.
Monat'd.a Ls :
As Wood, Class Book of Botany (1861}, ps 550,
Saeareda | N _
Cansell & Coey The Ensyclopasdis Dictionary (1885),
B, P 88, -
Egggﬁgé& |

‘We Py 04 Barton, Compeniium Floras Fhilalelphioae
(1828)3,7« 2%

0 {1818)4 X, D¢ 134 / A« Eaton, Wanual of Botany/
J. Bigelow, Treatise on Materia Medica (1822)

© De 261, ' I |
‘A. ‘Baton, Mamual of Botany t:.eﬂz), Pe 5%

F t. Chaymen, Elements of Therapeutiss and Materia

lea!aa {1824), ps 246,

s Ry Coxe, American Dispensatory {1827}, Dpe 404,
A« Baton, ¥enual of Botany (1829), pe 4.

L+ Ce Beok, Dotany of ths Northera and Middle -

States (1833), p. 275,



¥onsrds {cont'd)

B

P

;

1. A

ds

Torrey, A néra of the State ot !ew 'rork (1843),
D 2, vole B, Ds 58, o '

clarke, Catalogue of Flowering l'lut: m& rom
observed in vioinity of cimzmas. Ohle

(B52), pe 165 |

A+ Laphsm, Fauna and ¥lors of ¥Wiseonsin (1852}.

Pe 400, ‘

Laphsm, A Trans, I1l. Agr, 50cs {1858«¥)

s 8.-'»;-- 527, | o : |

3+ Newberry, Oatelogue eof Flowering Plaats and

- Ferne of 0hio(1860), pe 26,

He
R,

I. A

S

Ve &wers.naen. Piotionary of thmecutiaal Jcience

mnaliwn, Mcﬂanm of nca.ieal Soienoe (18?4 ). :

Do 6624 , | o
m. A Catalogue of ?lo.ah of Ninnesota

{1876), pe 20. :

R. Barnes, eatalam of the !humamo and

vasoular cryptoganous pla.nu of Indiana {1881},

_ Pe B3y

-

Meooun, Catalogue of Csnadian :Plamta (1883), Dte ) ¥

3,288,

Ao

Grey, School, and Fleld Book of mtw uas'r).
Bu 2“. )

Torrey Bot. Clud ¥ -(I.ht of the rteridophytia and



!__&_!__d‘! (ﬂﬂﬂt' tl)

: smmtophyhu growing without oultivation
in Northematern W. As (1593-1894), pv 208,
S» s Jellife, The Flora of Long Island (1899), Da 133,
T ds Fltzpatrick, Kenual of Flowering Plants of Iowa
| {1699}y pe 135s , _
Barma. keppert, and ¥iller, Flora of Bcott and
. Museatine Counties, Iowa (1500), pe 247,
Ae Getiinger, The Flors of Teanssse (1901), p. 146;'
Ce kobr, Plent life of Alebama {2901}, ps 702,
He Greons, Plents of Iowa (1907), pe B1Oy
A Gray, Hew Manaal of Botany {1908), pe 702,
Ge T« Stovens, An illiustrated Guide to Fiawrins .
Plants {1910}. D+
Hollle Fs Fiymn, Flora of mrl:lns'&on and 'ncmﬂg
{191)), p# 764
Le Re Bailey, Mamuel of Gulttvated Plants (1924}, Do
640,



Species Monarde Punctats L,

It may bo observed that in this umnmion or the
species ma. ,I_Eonarg gunotatg g, uttlc attunt:lon has
been shown any minor 0hangu in the wmm‘aion or BbOréve
fation of the species namey Likewiss, little emphasis has
been placed on abdrevation of tlw mthar'- name who is
oredited with nanins tm plant, However, important
accentuation ehanges of thvﬂ species name have deen indicated,
wherever they have bcon noted, while changes in suthor's
name have been nr'omn: recorded.

Monards punctata I., o |
Ae Gray, ¥arnual of Botany of the lortharu Ue B¢

Monards tat :
J+ Donn, Hortus Cantabrigiensis (1826), ps 1l

Monarda punctate Le
J. C. London, Hortus Britannious (1830), Ps 10s
Ib14.(1855), p. 2O |
+ Pupalison, motionury of Nedioal Bolence (J.Bu),

Pe 863y

Honarda punciata L, .

Ce I.inno. Species Plantarunm (1753). I, D B2,



Je Be Porster, Ylors Ameriocs Septentrionalis
(1771), Ds 24 |

Ivide (1778), De 2 ,

Ae Michanx, Flora Boroan-m.ﬂum [1803). :.
Pe 164

Ee As Ltlu. mrﬁ.am !otuoal Reoorder {1819), 2.

Do 4960

Pe Le Gelger, Handbuok der Pharmacie {1829), 11,

 bde I, Abth. Pe 372

J+ Torrey, A Flora of Northern and Middle Ssctions
of U, B, (1824), I, Pe Bds | |

A; ¥e Chapman, Elements of Therapeutios and Materis

Nedics (1824), 2, po 296 |

. Je L. R14dell, Synopsis of the ncn of the Western

. Btates (1835), p. 80,

¥me Eo Ae Alken, Cat. of Phasnogamous l‘lcutn and
Ysrns, native or naturalized in the viocinity of
Baltimore, Md, (1837), ps Y64 |

E. Winkler, Real Lexikon (1842), 2, p. 75,

Ce Ae Lee, Oate of the Medioinal Plants Indigenous
and Exotie growing in the State of N. Y. (1848),

~ Pe 43, | - .

I+ A+ Lapham, Fsuns -.nd Fora of Wisconsin (1852),

" Pe 400,

I+ A¢ Lophan, Trans, Illp State Agr. Booc, (1857). :

Ps 5270 ' '
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r.; a£nw, rx;om A« Pho &¢ (1858), Y7, p. 271,
A« ¥e Yood, Classbook of Botany (1860}, pe 850,
:. Be !ewhcrry. eatalom of the nworing nmtt
and ?om of Ohio tmao). Pe 26, |
!. Eﬁllubatk, American Bcleoctis Haterias !etuoa
~ {1868), pe 257, S
Ie :Poroira. ﬁatoru lediu and Therapeutics (18838),
Do ‘92* : \ '
- Dorvault, x'orfioino aa Rawrtoirc General De
: mmic rrstiqtn (185‘”. Pe 613, _
. m B. Wood, A !rutiu on mrmutiol & l'hmmelu
ogy (1868), M od.. Ve I, Do 343, | ’
X, ‘U‘- Sweringen, Bieuonar.r of rhmaneuucd
Scienca (.18?8). ). 869. .
Jo Xing, nnriaa.n Ds.oponutew. (1878), Ds 529.
Jde Be mw.a. Itatcris Medioca (1876), ps 210,
Ce H.ckcrins‘ ehmnologiao.l Ristory of Plants {(1879)
"t ppe 948 s 999, - |
As Gray, A gynoptical Flora of N, Ae {1876), z.
pé. I, 3; 874« | |
Bentley snd Trimen, Medicinal Flents {1880), 3,
Do 208,
c. marum. Mbueh deor s:rntomtischt Bot. uaaa).
__ 2, Ps 1031,



:. mmm. Catalogue of ﬁaxmﬂm ?lunts (1&85);
pte 1, Do 3860
L+ Johnson, A !mﬂ. of lodiod Bn'bw of ¥, lt
 (1884), P 2394 |
A« Gray, A Synoptical Flora of N, A« {'18863, 2,
 Pte I, De 373, ; |
Rnl Encyclopadie der Gesmtou .thw:lo vu.
{1839}, p» !08- ' '
b Il. Coudter, Botw of lestorn !‘om (1893), 2,
Pe 339, o
He ¥ Pattcum’k m‘berﬂl Cheok List ef North
. Ameriscan Z’J.antl (1892), ps 99
Be Be Smyth, Cheok List of the Plants of Xansas
- (1892), Dy 184 i
Cs P ¥illspaugh, mriem Medioinal Plants (1692),
2, pe 116, B - oo :
R. Dunglison, ﬁetionm ar lodzonl Soiences tmsa).
 De 109, |
atina. Naisch snd Casperi, National Biuponaatory
(1894)3 pe 1046,
L+ He Bailey, Asa Gray's Fleld, ?orut, and Mcn
Boteny (1895), pe 852, - |
Le B+ Sayre, Organic Materia Medica mﬂ I‘hmmos-
nosy {1895), pe 343, ‘
8+ W, Wezguan, A Compendium of Botanio !a#oris
Medica, (18968), p. 208,
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A. Brestowski, Handwater buch der Pharmaoie (1896), °
2y Pe 1544 . o

To o ﬂtzzpatrict. Manual of Flowering Plants of
Iowa t1899_). Ps 208, , |

&« Gattinger, The Medioinsl Plants ef Tennesses
{1899), De 68,

Britton and Brown, Illustrated Flora ¢f the Northera
States & Candda (1898), ve 3, Ps 104,

G. We Hyams, ¥o Co Agris Exp. Stas Bull. No, 150

© (1898), pe 377, . L

Felter and Lloyd, Kings Anmericas Bispcmatery 18th
ods (1900), pe 12784 . _

A+ B. Lyons, Plant Hames, Seientifie wnd Popular
{1900), »2B1, R

¥We Ds Barnes, ¥, napport & Ju As ¥iller, m Flora
of Boott end !qutlno Counties, Iowa (1900),
De 247, | A . _

% Kearuey, U. 8, Yats aurb. mn. {1901), vole ¥

- #6, ps 458, | S

Co Mohr, Plant Life of Alabama (1901), p. Y02,

A+ Oattinger, The Yora of %emnesse (1901), p. 147,

3+ K, Small, Flora of the Southesstern U, S. (1903),

 pe 1038, L |

de Wo munnnahip. Mies, Bot. oard-n (1907) IBth
Repte, ps 187,
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H, Hus, Miss, Bot, Gerden CIQOS}, 19th Repte, Ds
158 ' ' "
¥Witmer Stons, Ann. Rept. of N, J. State Museum
{1910), p« 668,
3+ W. Harshberger, Die Vegetation der Erde, {1911),
Pe 413s Pt
M, Orieve, Mints, Their Cultivatiou end Uses (1911),
Pe Be .
H. L. Gorth van Wijk, A Diotionary of Plant Faues,
- {1911), pe 853,
Rusby and Stedman, A Refersnce Handbook ef Hedical
' gotence (1916) vols VI, De 5324 |
 Bruntz and Jaloux, Plantes Offioinalis (1918), p. 185,
®s W. Ponnell, Bull, Torrey Club {1919), v. 46, |
" Pe 1864 | |
Re Co Ruark:'u. Jre Pharm, (1919), 91, ps 91,
Li Reatter, Traite d¢ Matiere Modiosle ot De
. Chimie vegetale (1923), pas 243.
Re Co Wren, Potter's Cyolopoedia of Botaniocal
Prugs & Preperations (1923), pe 168,
H. 3. Pepoon, An Annotated Flora of the Chicago Area
£1927), pe 449, |
As Rydberg, Ylora of the Prairies and Plains of
Central North Asnerica (1923), pe 692,
Je Ko Small, Manual of Southeastern Flora (1933), ps
1164, ' '

b 4
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In presenting this detailed aynonomy with numerous
references, it seemed worth while to point cut in a single
plant species, not only what ray be termed sonflisting
synonyns, but alse minor isidiosynorasies in spelling,
while these are minor matters, the tatulation of parallel
synonyms in the languages of the botanioal 1iteratures
consulted may seenm mors worth whiles It may be pointed
out in this sonnestion that while folklore undoubtedly
played a role in coining suok terms as horsemint and
bee dalm, the foreign language equivalents, so far es

applied to this plant, have mothing to &o with folklore
but are literal translations by systsmatists,

Latin = Nonards punctata o
English Spotted Nonarda Horasming
Gernan Getuapfelte

Vonardes Pfordeninze |
Gofleokte R
s Monarde
Frensh Nonerde ponctaste Menthe de Cheval
Italian o Nenta savallo imericana
Swedish = . Hastmynta
!nmggu | . : :
Danish - Hestenynte

8panish la yerua d4e
Jaan infante .



Latin A .
gnglish . mountain dals -

German . *
Freneh
Italian . ow

swedlish
Norwegian Denish
gpenish

s & ¢

| Mﬁg_ dalm

Py -
@ L
» -
Py -
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14sh Synd t

yhile the Bnglish symomyme of Fonarda punctata L,
may eppear %0 be well standardiged and differentiated
from those belonging to the other spesies of !awﬂs,'
got in an attempt to tabulate the synonyms of this
species, the greatest gonfusion has been found, A fTew
{1luatrations may suffice to show that such confusion exs
{sts. The term, bhorsenint, found to de the ecomuon nene Tor

the gemus, Monsrde, is also represented as a "nz_'r sommon
synonym for aayong of thiee specles of Monarda, 8. g8«
Honarda didymae i-;. Honarda fistulosmLs, and Koimr&a Jmctata
L. !'hat 1t 18 alao enployed te designate two species

of onurely different genera, &+ gs, Menthe sylvesiris In)

(see Chapter on German Synonyma) and Cunila Warians Gray
will help to omphuiit the state of this confusiony

4 further illustration may de shown 131 the synonym,
bee-balm, wWhile it is commonly Xnown as the synonym for
Monards d1dyme L., yot 4% 18 mentioned, frequontly, in the
literature as the aynomﬁ for both Monards fisiulosa L.
l.ml Monarda punciata L. I.

In regard to the otymlogy of the synonym, horaomtnt.

very little has beex lewrueds However, regerding the

1¢) ¥, Blanchan, Nature's Garden, pe 60



jrefix, hoTse, Which is sombined to the word, utat, %o
give us the aynon;m. horsemint, Lindeay states that
shorsc® seens 10 have the same sense as in horse-radish
or horse-leech, where it 18 a form of hoarse or soarse 5)
in ocontra~distinotion to & speciss not a8 coarse¢ ILindeay
also intimates that "horse® ney be a sorrupted Lform of '
hoarsss As for bee<balm, the synonym may have been derived
from the entomologioal inmportance of the plant, the velue
of which 13‘:)'313&3&1»1 in apiculture,

Hewit¢ 21nclufes the word, longrd 3; as one of the
synonyms, pointing to 1te use in American Dispensatories
during the period when the plant was offieial in the
Us 8+ Pharmacoposia {1820-1870 &nol.}, and by leter
writers, who have presumsbly taken 14 from that sourde.
However, the use of this word (Monarda) 4ces not sesm te
bhave any Juatification in designating Monardas punctata L,
a8 "the* Monarda eny more tham the term, mint, is somew
tires used to incioate Feppermint, as "the® Mint, |

The synonym Anericen horsemint might seer to indioate
that the species grown oh English soil would be Gesignated
English horseminte Howsver, as it has alrealy been shown

2+) ¥. 8. Linieay, Plant Namom (1923), De 550
e Idido



V

45

(Chapter on Germen synonym) that the English horsemint

nas no species rolationship, dut s found to belong to

aguother genus, |
Inesmuch as dark bYrown spots coour on the corellas eof

yonsrda punctats L., the synonyms, spotted monards, dotted
monarda, and dotted«flowered monarda seem to bs

.pp_.‘.‘opriatﬂq

The synonym, Qriganum, mpem' te be sﬂ.opt&& in English
from the firat I.g.t.m word ocgnrrins in the pre-Linnsam |
nane a8 zooaraod by nanigﬂior in 1668 and later roted by
Plukenset and Oronovius o | |

Regarding the synonyms, mountain balnm, and gravele
wort, 1ittle informatfon wes available in the literaturss

8.) :igggy, Historia plantarum, eitc., (1688), vol. 2, Pe

§.) Lo Plukemet, Phytographis, etes (1631}, tabs IXIV, fig.

Ye) 3.#;‘.-601'0»71“* Flora virginica eta, (1739), 1 ed,
» Oy |



1)
Beon mz) .
b
Bee 5)
Besbalnm ¥Wort "
Hountain Balnm
Spogtod Beebalm
6) .
r2amo "
Sand Bergmt“
l’llg)nsrsmt
Rorsemint &)
Horsamint .
ﬂorsa-lﬁnt'
o=l tm}
KOYS Ii
11)
Horse-mint
o mt:ls)
reem :
. 13)
- American BEorsemint
Anerican horsemint
Aneriocan horse ‘i?);
Common horseming -
Dotted Horse Hin:”
Dotted Eorneniiz:)
32»3? Horsenins
¥onardg .
onar aan S
1
Dotted Monarda ia_)_
Dotted-flowered Nonsrds



r

| . 23)
gpotted Mo 26)

gpot-Tlowered Monarda
35)

origsi )

Origar 26)

merl'icm Origanum
87

Bignun
- 28)

Yort

| 29)
gravel-wWort

49



1.) !hé name Balm 18 spplied to the gemus Xelissa,
the "Common Balm® being M, officinalis, 1Ian sddition to
¢he Balm of Gilead, (FPopulus bBalsamifera ver. candicans),
there are "balns® with modifying attribdbutes, such as
Horse-Balm {Collinsonia), ete. alse Balsam Poplar (Populus
balsamifera) ete, The designation Balm was applied toa
¥onards becsuse of 1ts slose relationship to Nelissa in
its botanical classificatione

~ 24) Inasmuch as it has deen pointed out that X,
punctata Le 18 sometimes used av & bee food, (Ses
Chapter on c'u).ttut.‘.ﬁun) this nsme ¢alls for no explanations
The reason why the related species M, fistulosa ecaxmot
serve as bee food though 1t mey produce the same nectar
has also been pointed out, hsnse this name should not be
applisd to the latter species, elthough it is somotinmes
found as ones Although apiculture has been highly
developed in Germany and France, no German or French equie
vYalents are recorded for the sinmple reamson that the plant
has not been sultiveted inm Furops, hence has not served
a8 bee food in those sountries, |
G. Blagque, Travaux de Laboratorie de Natiere
Nedicale de La Faculte 4 Tharmasie de Faris,
{1923+24), vols 15, Chaps XIX, Do 464

3¢} It would de of fnterest to learn where Zoernig

Tound this synonyms The word *wort® as applied to plants
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3s typically English rather than Americans Conmp,

@,.m;'.uow. footnote 26,
H, Zoernig, xrmiaromn (1911) vol, II. De 329,

4.} why this phnt that favors sandy lw lands, such
as river bottoms, should be called Mountain Balm does
not beocome apparents Yet the references eited below
revesl that it was thus designated at an early date.

7, Nattall, Geners of ¥, AmericsnPlants (1818),
Vols Iy Pe 174

J+ Bigelow, Treatise on Materia loaioa. (mzal.
P 26l

Jo Ry Coxe, American Dispensatory (1828), p. 462,

Ve 4o e Jourdan, Pharnacopoea Universalis
(1822), VYols IZ, Pe 104y

Re Hooper, lLexiocon mum or Nedical niatiowr
(1638), D« 814

B.) This populer name ealls for mo further comments
- C« Vs Riley, 4th Rept, U, 3. Entomological Com,
(1888, p. 164s . |

Je Ho !urarlnnd. atnnd.nre. l'lunt Kmn. 1924, ps 287,

6.) This was apparently tmn over ﬁ-on the sommon
designation of the related M, fistulosa,
~ Ae By Lyons, Plant Names, 3oientific and .?evnlar'.
(1900), pe 251,



g. A+ Ruddiman, Mamal of Nateria Medica
| (1907), pe 290, |
Merck's tndex (1907), Ps 290,
He Krasmer, A Textbook of Boteny mﬂ l'hmwognosr
" (19073. Pe e | |
‘4, Stedman, Medioal Distionary (1924). De 656.
" Mevek's Indéx (1930), ps B4ls ’

" 9,) The modifying term was no doubt sdded to &iffere
entiate it from M. fistulosa (Wild Bergamot) whioh grows
on olay 80il, whereas M, punctata prefers sandy soils
He 80 l'nébou. Jn Annotated Flors of the Chiocego
" ares (1927), De $49¢ A

8+) The name horse mint signifies coarse mints
Ite usage hore is comparable to that in horse radish °
{the Ger, Pforde Xuemmel, sn Osnanthe (Brookhsus), slso
~ Pferdebohne (d0¢)s Pferdssohwans, an Bquisetum (d0.),
Eng. horsetail, Pferdegehmmals (00s) {3ee Thiernamen der
Pflanzen) horse play, otes Chemically the differemse finds
expression in the pressnos of thymel in horsemint as te
that of menthol in (pepper)mint, The former ie & phenol
with the disagreesdle properties of this slass, whereas the
1atter, hexahy&rothymol, is a seecondary salochol, The
structural 44fference finds expression in the tomln.l of
the two compounds,,
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Ae

Thkmol Menthol

Be Atlee, Amerinsn ¥edieal Recorder (1819},

- Voly 2y Do ‘9’6!‘

Je

We

A

Bigslow, Treatise on Matoria Medioa, (1822},
De 2614 |

Ps Co Barton, lLeoctures on Materis Mediocu and

Botany (1827) vole 2, Pe 213
¥. Chapmean, Elenents of Therapeutios and Materia

 Medios (1824), vol, 2, Pe 296,

de

Rs Coxe, Ameriocan Dispensatory (1831) p, 462,

¥ood and Bache, Dispensatory of U, 8. (1834), ps

T 434,

" Ae

Ao
Ao
Js
Ae

Wood, Classdook of Botany (1847), pe 417,
Beach, Americen rraatzut and !hmily'!hdician.
(1847}, p. 686¢ |

-3 §

Gray, Detany of the Northerm VU, 8. tlBiﬂ}. Ds 880;

Clapp, 3ynopsis (16562), p, 148,

Darby, Boteny of the Southern statat {185&), Ps 469,

Grav; Nanual of the Botany ef the Bbrthora,v. 8.
‘185?). ’g ws’ .



) r, atenm. rroa. L. Phq l.. wl. L {1858),
IOk 12 78 o ” '
Ae Wood, eluu Book of Bota:w (1861), pe« 650,
R Eolmumx,- imerican Eolectis Materis Medios
(1865), ps 257, |
porveult, IL0fficine on namrtazre ﬁemral do
Pharmacie Pratique (1857), pe 613,
. Av OTaY, New Mamual of Boteny (1867), ps 2514
A» Gray, Bew Lossons and Namal of Botany (1868),
. pe 381, | G S |
A+ Gray, Bchool snd Fleld Boox of Botm (mss).
| " Dpe 250, ' |
| Ge Be Wool, Treatise om Therapeutiss and \
* Pamrmacology (16868) 3rd eds voly I, Ds 3454
| J+ King, Ameriosn Dispensatory, (1872), r;—l 5294
'He ¥o Sweringen, Diotionary of Pharmaseutisel
Botenoce (1873), De 2694 N
Ne culuan; Catalogus of Flowering Plants of the
Southern hnimh. of Michigan (1874), p+ 28«
" Las Oolange, Rll'l Popular m:olopodiao S"%"m.
De 3744 J' A+3t1lle,Therapeutics 6 Hatoria Medion/
'ds King, Ameriocan Dispensatory (1875), ps 8329,
'A Gray, Synoptical Flera tla'!s). vol, 2, pt. X,
- Do 3Téy ’

»
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3. i. mﬁt_. Classification of Netoris Medica
Golleotion of Us 8+ Nal, Hus, (1883), pas 463,

7« Bs Bille, Materis Medioa {1878), De 210, -

gtille and Maisoh, National Dispensatory, Zrd,
ede (1884), P 9870 |

A+ Gray, Lemsons and Manual of Botany (1887),
Pe 4138 : SR

J. ¥, Maisch, Orgs Materis ¥edioea (188R7), p, 288,

3o Comlter, U, 3, Herd (1890}, Vol, 1. nes B,

R T PR -

Perke Devia & Cos, m'gania ntorzu nadica (1890),

_ Pe 9

S+ Wagganan, Gmandlm of Botanie Materia Mediea

 (1895), pe 2084 |

L. Ho Ballay, Asa m‘q‘t Pield, Forest and Cerden
Botany (1895), ps 352¢

Britton snd Brown, Illustrated Flers of liorthau |
States and Canada {1898), vol. 3, p. 104,

Lloyd and Yelter, Kings imerionn Dispensatory
{1900} 18th ods Srdrev,, vol. 2, Ps 1234, '

As By Lyons, Plant Nemes, Soientifio and Popular
(1300), ps 251, '

Cs Mohr, Plant Life of Alabama (1901), p. 702

We Greene, Plants of Xowa (1907), ps 210, -

Oa A Wall, Handbook of Pharmesognosy (1917), ps 105,

I ‘p Felter, The Eclectie Nedisal Journal {1919),



%)
A

De

Ae

As

vole 79, Do 389,

Blaque, Traveux 3u Ladborateoire de Xatiers Medicale
de Le Fasulte d¢ Pharmacie de Paris (1023.24)

vols 15, Chaps IXY, P 46,

Dorland, American Illustrated Medical Diotionary

(1926) (alphabeticalls

-

¥. Chapman, Elenents of Therapeutios and Materia
tisdioa (1824), vols B, D« 296,

Gray, Synoptionl Fleras (1878), vols 8, pt. 1,
Pe 874y . .
Johnson, A Mamual of the Medical Botany of ¥, Ae
{1884}, pe 2124 |

Gray, Sohool snd Field Book of Botany {1887),

De 245, / e - |
Gattinger, The Medioinal Plante of Tennsssee

' ‘(13‘4} Pe 68,

Je

J. Fitspatrick, Mamual of Flowering Plants of
Town (1899), pe 1384

’

A¢ Toe, 4 Catalogue of Modern Flants Indigenous
and Bxotie, growing in the State of Wi Y.



3. 8. Newberry, Catalogue of the Flowering
' plants and Feras of Ohle (1850), Ds 26,
n:llor and !bung. Catalogue of the Phesnogamous
ani Aorogencus Plants of Suffold Co. be e
(1874}, Ps 1le |
 grieve & leyel, A Nodern Horbal {19511. vole
¢ Do 546,

124) w Do ma.aoix. 4 Synopsis of the Flora of the
Western States (1835), §. 80,
" J+ Torrey, A Ylora of the State of N, Y. (1843),
" pte 2, Yole 2, Pe B8, |
T+ A+ Lapham, Trans, I11, State Agr, 3ooc, (1886-7),
 wols B, PeB27¢ W |
' L. Golange, Zell's Popular Encyelopedis (1874),
wol, B, Pa 390 | ‘
" As Stille, Therspeutics and Materis Mediea (1874),
. wole X, D |
" Wheeler & Smith, Catalogue of ths Phasnogamous
" and Vascular Cryptsgemous Plants of Michigan,
_etos, (1881), p. 57,
J+ Macoun, Catalogue of Canadian Plants (1883),
~ pte B, Pa 366
Ay orny. Elements of Botany (1887), 414,
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Jo M, Coulter, Botany of Western Texas
(2891), vol, 2, D 839, |
Ae Oray, Synoptical Flora of K, A. {1896), ps 375,
wooton & Coulter, Ass Gray's Manual of
Botany (1898), 6th ed+, ps 414,
Britton and Brown, Illustrated F¥lora of the

- Forthern Statess and Candad (1898), vol. 3, P

102,

Ce We Ryams, N. G, Agrioultural Exp, Sta. No. 150,
" {1898), Ds 3774 | ' ,

Je & ntmstriek.' ¥enuel ¢f Flowering Plants of

. Towm(1899), pe 135s

¥, Greene, Plants of Iowa, (1907),

N, P, Flynn, Flora of Burlington and Vicinity, -

12.)

Ve (2911), Pé 76

-
¥. Chapuan, Elements of Therapeutiocs and Materis
Medioa (1623).

A+ ¥We Chapman, ¥lora of the Jocuthern U. 8. {1865),

-

~ Pe 220, | |
He L. Gerth van Vijk, A Dictionary of Plant e
" Nemes (1911), I, p. 803, o :
¥. Dorland, American Illuastrated Medical

" pletionary (1925), Ps 7093
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13.) Eh; rodifying term waes, no doudbt, used to
aifferentiate 1% from the Ruropaan, ‘
gnoyolopedis Perthenais (1819), 701- 16, Do 155:
Bentley end Trimen, Medioinal Plants, (1880),
vole 8, Ps 208,
74 Mo Nickel), Botanical Ready Reference {1881),
 Pe 904 | |
Stille and ¥aisch, National Dispensatory (1884),
Sred ed., Ds 9870 |
MereX's Index (1307), De 290.
Sc.nudolphv; Pharnaceutical Direstory and
Bhndbook (1910),. |
M, Orieve, Mints, Their Galtivetion and Use (1911). -
P !a /7% 3teﬁman. Hodtoal Dictionary ?1984) /
!arck't Index (1930), P« 341,

1&.) - . :

Btillo and Maisoh, National Diapnnsato:f tlB?gi,
e 927

Century nictionatr (1890), vol, 4, De 5850-

Ao 0ran. Marmal of International Pharmacy (1911),
9s 190, \ : _ _

15.) -
He L. Gorth van Wijk, A agutionary of rlaht Names,
{1911), X, p« 8563s ) .



16,) Rusby end Stedman, A Reference Handbook of
Medical Selence, vol, VI (1916), Ds 532,

17,) Inasmuch as the designation horsemint applies
%o the entire genus, the attribute *dotted" specifically
parks the Ke punctates | | |
A+ Oray, How Plants Grow (1859), pe 179,

18,) €.+ ¥ohr, Plant Iife of Alabanma ‘1901’* ps 702,

19,) That species of the genus *Horsemint® which
grows on sandy solils |
Hs 8+ Pepoon, An Annotated Flora of the Chicego
Ares (1927), Do 449, U

20,) That genus was named after the Spanish physielan
Nonardes by Linng has been pointed ecute (See Chapter om
Genus name)

F. Pursh, Florss Anericas Septentrionalis (1816),
Iy Pe 16s 1 o .
A+ Zaton, Nanual of Botany (1818), vol., 2, P« 27,
~ J+ Bigslow, Treatise on Materia Mediea (1822),
Pe 261,
Je Ro con'. The American Dispensatory (1825), p.391,
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J¢ Ry Coxs, The Anerican Dispensatory (1831),
Pe 462, | '

Wood & Bache, Us B. Dispe. ‘1334}.- Ps ¢34,

3. ?ﬂﬂiﬂ. Materia Medice (1886), pe 492i

 Be Ve sworingen. niotianary or rharmaooutianl

sotcnu {1873), pe 869,

" 2. B, Biddle, Nateris Xedica (1375).3. 210,
L, Johnson. A Manual of Wedical !bban; or

Be Ao (198‘)o P» 213.

Es As Snyr-. Organic Materia !adaos und ;'

Pharmecognosy (139&), Pe 543._

~ Gentury Dictionary (1890, Do 3830,

_1- Be Lwons. !ianz Shmoa. 301ontirio ann

POWIGP fl?m}g Ps BB1, .
H. Euhr. Nﬂmmhemie, ‘19&}. Pe 77

8« Blliott, A Sketoh of the Botany of South

caronm and Georgia {1821), D« 39.

P Dy rorohor, Trans. Ao H. F % t1849), vol. z,

L2B ) w

Fo 305.

It is the flowers that ars dotted or apattea.

~ Ge Don, A General History of the DPichlamydeous

Plants (1638), vols 4, Pe 758,



23) =
grieve and hyﬂ.. A ¥olern Eor’bal. Vol, n.
Do D46 ' ' _
A+ Roos, The Cyclopasdia {1813), vol, XXIII,
alphabeticals

Péa) & .
B I noun. Hortus ﬂmtabrig:lomu (mzs). Pe u..-

za"& « That the plant was regarded as an Orisim
has been nhou in the mm:iad Introduotions
8¢ Blllost, A Shtah of the Botany of 34 Carolina
and Georgia (1821), De 28,
. &+ Ho Flokell, Botanical xow Refarence (man_. -
Pe 90, ' 55 '
Ce Fo Millspaugh, American Mc!.nal Plants
-~ (1892), vols 2, Pe 116,
" As Bs Lyons, Plent Nemes, Sdentific and
Popalay (1900}, pes 251

863 e To differentiate it from the Buropean Origm.*
As By Igons, Plant Nemes, Selentifie and
Popular (1900}, p. 851, |
Ruady snd Stedmmn, A Reference Handbook of
' Medioal Soiences (1916}, wol, VX, De B32.
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Wil

27,) » Corruption ef Origsnum.
S, Elllott, A Sketoh of the Botsny of S,
Carolina and Georgia (1821), Pe 28.
l,lo-h Curtis, Geologe & Nat, Riat, Sur, of
8., Co (1867), pte 11X, Py 40, |
As Bs l’:wnl. Plant Neames, Soienfifiec and
Popular (1900), pe 2514 |
conp. Beebalm Wort footnote B
26 EBg) w roasibly u-uu.a 'hcmc it was regarded as a
remedy azainst gravel, Falter and Lleyd in Xinz's American

Dispensatory have recorded in s eimilar manner, the eommon
synonym "Gravel weed® to Diervilla trifids Moench, Eplgaea
repens Linne, snd Rupatorium purpureum Tinne, because all
thres of these plants were used for gravel or éuoulena |
deposits in the urine, | SENa

J+ Brereton, Florae colunbimo (1830), Pe 34y

27 29,) » ; _, , _
¥, Pursh, Floras Americas Septentrionalis {1815).
~ Pa 16 o
- He Be Gorth van Wijk, A niet:lenm of Plant
¥ames (1911), I, ps 853,
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SPECIES MONARDA PUNCTATA

Latin nynomi .
Y. Monarda lutea Hichau:x
Le Plukenet, Amaltheun Botanicunm moa). De 61
i, Michaux, Flora Boreali-americana (1803), Ds 16
. mh. ‘Flora Anericae Jeptentrionalis {1816)
pels |
S. Elltett@'ﬁzskotch of the Botany of . Coa
Georgia (1821) ) 28 - |
J. Torrey, Flora of the lorthern a.nd Biddle SQotion
of U, 8. (1824) Do 26
A« Eston, Manual of Botany, (1824), pe 365 -
G. Bentham, Labistarum 1832-1836 -
L. Ce Beck, Botany of the Northern .& Niddle 3tates
(1823) : ; o
As Wood, c.lmsbook or Botan;r (1946) Pte 8, Do 417
A. De Cendalle, Prodromus (1848), 12, pe 362
Ae Clapp, 3ynopsis (1852), p. 148
Bentley & Trimen, Medioinal plents (1880), 3, p, 208
J+ Kgcoun, Catslogus of Canadian plants (1883) |
Pte I, Do 365 R HE
A+ Gray, Synoptical Floras of N, A. {1896), ps 370
€y Mohr, Plant Life of Alabema (1901), pe 702
Ge Blague, Travaux 4n Laboratoire de Matlere




©  Hedicale de La Faculte de Fharmacie
de Paris, v. 15, Chaps III, (1923+24),
Pe 46 |

%, Jonsrds floribus yerticillatis 1
G Linns, Hortus Cliffortianus (1?3?). Ps I &
. De 495
J+ Fe Gronovius, Flora virginios, eto., 1 ed.,
 we d, (1739), pe 9 | |
A+ Van Royen, Flora 1eydem1a,"' éte.._. (1740), p. 12
'@+ Linne, Hortus upsalensis, etc., {1748), p. 12
C. Linne, Species plantarum, atc., 1 ed., ¥e 1,
L {1753), pe B2 |
¢s Linne, Specics plsntam. otu" 2 td.. Ye 1,
{1762), pe 33 _ N
Je ¥o Gl‘onoﬂua. Flora urg.tnioa. etn.. 2 odo
' s 1, (l?Gﬂ)l ps &
Qo Iainnt. Speoien plantm. oto.. S eds v 1,
{1764), D¢ 33 | ,
Ce Linne, Species plantarunm, 4 ofle, Yo 1, Do 174
(edited by willdenow) 5
Pe ¥iller, Gardener's Bictiamry 6 od,
alphabetiocanl

i



111, Xouaxda floribus verticiletis, corollis

i

Qs

C»
Pe
C»
de
Ce

Ce

.Go

Ce

Linng, Hortus upsaliensis, stoe, (1748)
pig T |

Linn;,, Species plantarum, eio.. 1eds, ve 1,
(1753), pe 22" | '

Niller, Gardensr's Dictionary ¥ ed., (1759),
slphabetioal | e |

Linne, Spsoles plantarum, stes, 2 ede, Vs 1,
(1762), pe 32 C |

P. Gronovius, Flora virginioca, ;to.. 2 od.,
ve 3, £1762), D4 @ " |
Linne, Species plentarum, eto., 3 ed., Vs 1,
(1764), Do 38 N

Linne, Systema vegetabilis, 13 ed., (1774),
Pe 64 | o, '

Linne, Systema vegetabilis, 14 ed,, (1784),
b e , R |

Linne, Systema vegetabilis, 15 ed., (1787),
Pe 69 . o

Iinnw, Species plantarum, ete., 4 ed., ve 1,
pte 1, (1797), Pe 174

{edited by Willdenow)
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Llinopodium ?irginianuml anguatitolium; floridbus
jng;;g_;ggggg_gurpuro-maoulatia, ajus osﬁlia, sud quovis
yorticillo decem vel duodecim foliolis rubantibus'aat
. giroumoinotus, : . R
Le Plukenet, A2magaatua botaniocum, eto., (1696),
BT 1 ; o R
3. Ray. Historia plantarnm. lnpplu {1704).|
 pe 800 | &
Co Linna, nartns elirrnrtauna. .to.g (1737),
p. 498 _ . _
de Pe Granovius. riorA'virganioa. cto.. 1. aa..
(1739), Ds 6
Ae Von Roynh. riorao 1oydenaia. ota., (1740).
Pe 213 |
0. Iinns, Hortus upsalensis, ete., (1748), pe 12
¢, Linne, ‘spooau‘*“rmtam. eto., 3 o&., ve 1,
(1753), pe 22 | |
P Miller, Gerdensr's Dictionary, 7th ede
(1759), alphsbetiocal
Ce Linna. Species ylantarun, oto.. 2 od.. Ve 1;

Je ¥ Granovlua. riora virginlea. ete.. 8 pd..
Y
ve 1, (1762}, 9- 5 .

Ce Linno, Species plantarum, eto., 8 ed., Ve 1,
. Y
{(1764), ps 33



" & Be M, Do La Marck, Enoyelopedie methodiqus,
. _Botanique, ve 4, (1797), p, 857
M, Vahl, Enumeratis plantarum vel ab aliis,
. vel ab ipso bbserva#arum. oto., Ve 1,
(1804), pe 2820

Ve Clinopodium Virginiamunm angustifolium, flore
i Hormein, Hortus scademious. ILugduno, Batavus
catalogus eto., (1667), p. 161
Lo Plukwnot. Phytosraphia. eto.. tabe IIIV. £ 1
- (1691) _, _'
L. Plukenet, Aluageatnn botnnicun. oto., (1696)
pelll E :
J¢ Ray, Historia plantarun, iuppli {1704), pe 800
Je Fo Gronovius, Flora virginica, eto., 2 od,,
(1762), pe 6 |

Vie .g}ggggodiun virg;nianum sngustifoliu £l, amylis

Juteis punctatis purpureis ' o ‘

L. Plukenet, Phytographia, ot&.. Tabe IXIV £, 1
(169.1)

VII, Clinopodium angustifolium Virginianum Lamii flore
lduteo maculato |

Re Norison, Plantarum historiese universalis, etc.,



-

Ca I-:lmq.ﬂpooias plu.ntaruu. 4 ed., L " 1.
pte 1, (1797), s 126

J+ Bs My De La Marck, moyolopao.io mthoﬁ!qm‘
botanique, ve 4, (1797), pe. 257 _

M. Vahl, Emumeratio plantarum vel ab aliis; vel
ab ipmo, ete., v« 1, (1804}, pi 220

- J» Ray, Historia plan‘hm; ato., v 8.\. (1688),
. Ds 1927 | _
Ls Plukenat, mytographiu. eto., ta.b. IXI?.
S f1g. 1, (1691)

Subspscieste
b Immmwmwa.mn
Fe W Ienm_ll. Torrey Botaaical Club, v. 46,
(1919), pe 186 ' S
1T+ Nopards.puncisis. Pesnell,.subapsiwillicanlis’
¥« W. Pounell, Torrey Botanical Clubd, Vv 46,
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Lm:sm.umm;._wm or
A+ Oray, Synoptical Flore of N. A« (1896),
pe 375 e ; _ -
) coulter. U. 8. aarbarzm (1890), :I:, Noe, B8,
De 47 S . _
e Parkj.mm. Theatrum hotmim (upomnx)
- (1640), p. 1675,

- Iu He Pommel, Notes on thn Flora of Texas (1894),

- Pe 10 | ,
Wooton & Standley, Flora of New Mexice (1915) B
Ps 55Q_

JMonards punctata vars lsucantha Hash

G« Vo Nash, Bulletin of Torrey Botanionl Clud,
(1896) 23, pe 104s

Jo Ko 8mall, anual of Southeastern Flora (1933).
pe 1164

Monarda punctata humilis Torr, |
¥Yooton & Standley, Flora of !aw Mexioo (1915)
p. 560 |
Ps Os Standley, Us 8. Fat, Herb. 13, (1910,
Pe 174 |
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Immch as llanarau yunntata t: andigonm to enly
North Amerisca,; 1% nisht ds uﬁmﬂ. thnt German suthors
4n writing sbont the plant, would avatl thmaelvu of an
opportunity to ascept ihe esteblished English symonyms,
ond trenslate thes literslly into Germsn, That they did
this becomes apysrent from & review ¢f the German amnn'u.
yhich have been found in German and Bnglish literature,
“ge g¢ Trom the Enzlish synonym, hoﬁmin‘t. we disoover t!'u
following words in Germans Z2ferdemusnze, Pferdeminge, and
{smerika), The designation, jmeriks, which is enclosed in
parenthesis and added to the last synonym was used te
differentiate this variaty of horsemind from the English
variety which is s synonys for Mentha sylvestris, '

The Germsn synonyms, Monarde gefleckte end nonaro.a
getuepflte are also other examples of the adoption of the
German translation of the English synonyns, spotted, and
dotted Monarde of Lat, Monards 'mem-

noutt“unum two other synonyas in his liast of
Oorinm synonyms, but a study of them, reveals that eithsr
oannot be classified o8 synow 4n this instance, The
firat, Monardenkraut, meaning in Buglish, Monavda plant,

1.)



pe

pight b usad to desiguate any of the othor spesies as
well, while the words, Herda Monerda, are Latin words, snd
sonsequently &o not delong under the title of German
gynonyny« The following are the German synonyms as ro=
corded in the literature with their referenses,

Gefleckte Monurds
Je King, Amerisaa Dispensatory {18?6), De 629,

ggy_uapfelte l!g -
Ps Le Oeiger, an der Phnmmio {1827), !I.
© bde I, ADthe, Pe 372,

Rfordonniuze

St1lle and Yaisch, Yationsl Dispsnsetory (1879),

RealeEncyclopadie 4, gous Thome

Ae Be !qomi‘. Plant Narmes, Scientifiec and
Popular (1907), pe 299, '

J+ Ruddphy, Pharmsceuticsl Dictionary and Handbook
(1919 ATICE T |

N. %. Gerth van Wijk, A Metionary of Plant Names,
flﬁlll I, ps 853, |

Re. Boernig, Arzneilrogen {1911)3.3. 329,

A+ Oras, ¥amal of International Fharmaoy (1911),
Pe 3054
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Ptordemmnas

L He iﬂ Rodsol. A Polygot Index (1884), D "84

| Plordeamunza

/s . !i 3“180.8. A 301350‘3 Index (IBB‘). P 154, -
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French Symonymy

The French Synonymy, }imited to & smoll member
of synonyms, appears very similar to the Gcmai synonymy
in that the synonyme sldopted, are the squivalents of the
English synorgms, but as would de expestod, they are “
expressol in litoral m:wh. ®¢ 844 the word, _gnraemint.
becomes Monthe de Chenlg while mountain 'balm. mther
English synouys bocones ng_ntve,in balm, The words, Monards
onctuste, is the Prench equivalent for Monerda punctata.
In order to conform te the procedure, of noting the
ohanges in gpelling, which hss been used in the compilatica
of the other smw.' the sane attention will bs devoted
to chaﬁaon in the Epelling, whereever they are noted,

gentgg_ s chevg_

Dorvault, I.'Ofﬁé:m on Repertoire Generale
Da FPharnecie Pratigus {1867), ps 613,

Resl Bucyolopaiie der Gesammten Pharmacie |
VIIi, pe 116 .
Stille and luloh. The !utionsl Dispensatory

(1879), 2nd edey De 927« |
He To mdaoa-, A Polygot Index (1884), De ¥9»
A+ Be Igona, Plant Names, Scientifio and Popaler

(1900), pe 25l |



Ay Oras, International Pharmacy (1911), De 3564

'chwabaf, Dupont a.ntl Pillet, I.e.:s ﬁnilu Easentielles
 (1079), pe D66, |
~ Monsrde ponotuote |
. Ve d¢ ke dourdan, Phn.fnmozr;oa .mivorams (1832),
11, Do 1045 |

g_nta.in Baln , ,
Vo 4o Lo Jourdan, Mawepu. Uuiversalis (1832},
11, Ps 106.

Horde de menthe 8o ehwg
3. goernig, Armeidrogen { 1911, 3. m 329,

Eerbe de monards _
Ve Ja Lo Jourdan, Pharmacopea Universalis (1832),
81, D¢ 104y |
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_Distridution

As pﬁintea out in the historical mtroduction, 1%
was Ldnnounl) who gave the genus name Monardas $o an
smerican plant in honor to the Spanish physicien, Nicolas
¥onardes anthar of the first treatise on American materis
"diaa;’ Yet, in spite of the fact that the Monardes have
been regarded, well mghsnniwruuy, as & typieally
Aserican germs, Reutter, as late as 1923, made the atate~
ment that the original habitat of M. punctats L. is
gouthern Furope, and that it has been sultivated in North
 Amerioca, The fact is that Monardas, partioulerly in ¥She
showy M, didyms has deen extonstvely eultivated in Burepe,
as many as five sultural varieties Deing resognised.

S0 far as Juown, Monarda punctata L. is a North
Americnn species, It has been found in 27 etates of the
United States, §n one province of Canada, and in Mexicos
The extent of :H;a distrivution as recorded, is indicated
on the accompanying nm.' Yor s dstailed sccount of its

1.} 8. I.inm Hortus eliffortanus (1737), ps 495,
Honardaa, Cosan delns Indilas, 1560,
5. Traite de Matiore Medicals, D« 243«
d4.) 3, B.aggmhm, atano.a.rdizaa. Plant Fames (192¢),
Po .
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distridution, the political units of the United States

are taken up in alphabetical order as a means of conveniencs,
The otherceountries are considered in the order named aboves
In the far western states, whers Monarda pnnc_tat Le 1s

not prwclant'._ Other species of Monarda oocour whioh closely
resenble this plent, (Monarda menthaefolias, Monarda pectie
nates Nuttall.)




| 1) i |
Alabanas Mohr states thad Monarda punctata L. nay de

8 -

gound in dry, sandy soil at the borders of fields, pastures,

and waysides throughout the state,

1.) Co Mohr, Plant Life of Alabama (1901), Pe 7024
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prizona. The anig reference to the plant in.fhzl’uta€§ |

48 given by Gray who reports the ocourrence of !odirdi
punctats lasiodonts, Gray. HNe also records that nansom;
yoodhouse, and Rothrock observed the plant, bdut they

failed to indioate the locality in which they had seen it
growings | |

1
.) Asa Gray, 3ynoptical Flora of North Americe (1886)
P 575. . ’ ' '
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coloradoe Mohr 4ncludes this state in his general .
—— . 8

statenent ora?ht habitat of the plant, while Coulter
and Rydberg, authors of two Rooky Nountain floras, fail
to give any reference to the plant,

1.) Co Mohr, Plant Life of Alabama (1901), p. 702,
2.) Jo M4 Coulter, New Manual of Rooky Mi, Botany (1909),
~ 3¢) Py A Rydberg, Flora of the Rocky Mountains and
Adjacent Plains, (1917),




_ 1) _
Florida. MNichaux, in 1803, was the first author to
gention this state as habitat of the plant. - In subsequent
yoars, the following suthors in outlining the general

ares at,ooonrrongg rofertage 1ts‘?aving°§aun found in
Floridas = Beok, Ohapman, Wood, Gray, Britton and

6 et ) a Goult : ?)snuzl a)er. )iy
prown, - Watson and Coulter 8y

Y 12)  18) ‘ * '
Rydberg, Imall, KFash mentiona the ocourrence of Monarda

punciata Leuoantha, Bashy XNe states "a fow specirens

wore secured af Ballast Point near Tampa, but it ooccurs in
greater abundance and luxarisncs, forming large masses, at
the f0ot of shell mound on Sneed's Inland, near the mouth
of the Manates River.* -

1.) A, Michsux, Flora Boreali Americana L. (1803), p. 164
" 2e¢) Le Co Beck, Botany of Us 3. Borth of Virginia
(1848), pe 273
3e) Ae W Ggaa,gnsn. Flora of the Southern U, 8, (1860),
j: 1 .
4.) A+ Wood, Olass Book of Botany, (1861), ps 550.
6o) A Grayévgnoptioal Flore of North America (1886),
P .
6.) Britton and Brown, Illust, Flora of the Northern
States and Canads (1898): vole 3, pe 104,
7.) Watson and Coulter, Asa Gray's Manual of Botany
(1898), De 414e
8s) J4 Ko s§3%§. Flora 0f the Southeastern U. 8. (1903),
Do E .
9 ) A. Gray, New Manual of Botany (1908), p. 704,
10.) 0. A, #all, Handbook of Pharmacognosy (1917), ps 105,
11,) Py A. Rydberg, Flora of the Prairies and Plains of
_ Central N, A. (1932}. Ps 692, :
Please ses bottom of following page for footnotes 12 & 13.
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The same anthor, slso, observed Monarda punctata L,
4n great sbundsnoe in ths northorn tisr of counties from
Lake City wostward, deing particularly oommon around
rallahasse and River Junction, H€e records that the flowers
of the latter were invariably of s dull golden yellow,
while, from Tampa south, they were obsorved to be of the

white flowersd variotys

Footnotes sontinued from preceding paget

12,) Ja Ko 8uall, Menuel of Southeastern Flora (1933).

1ée) Gu Vo n&ﬂhioiﬁllln Torrey Bote Club (1636), vol. 23,
L Pe .
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- | 1)
georgine  AS early as 1821, Elliott 1isted Monarde punctata

4n his "Botany of 3. Carolina and Georgia,” yet in the
text, he désignated only the lower aéuntry of 8. Carclina,
jlthough the state lies within the general area of habitat
a8 recorded by many enthors of floras, yet SmaIISlia the
only author who specifioally mentions its ecourrence in the

atate,

1.) Stephen Elliott, A Sketoh of the Botany of S, Carolina
and Georgia {1821), ps 30e |
2.) 3. Ko igg%l, Flora of the Southeastern U. 8, (1903),
. Pe . ,



1llinois. Its ocourrence in this ;gatn has been reported
by several botanists, Thus Pepoom reports it as growing
4n the sandy soil rear Lake Kichigen, also in the southease
tern part of the state. Lapham makes only e genaral
statement as to itas habitnx in the states Pennell 8}
reports two varisties) Monarda punctats L., the typieal
lpeoiéa of the Coastal Plain and nbnardn_!nnotata villacaue
is, Pennell, which he reports as growing on the sandy

soil of northern Illinoise A specifin veference is made to

en herbarium specimen of this variety found on sandy soil
in Hyde Perk near the lake by Chases |

!h:)only other reference found was of a general
nature,

l1.) He 8. Pepoon, An Annotated Flora of the Chicago Ares
(1927), P. 449,

2,) It A Lapha.m. Transe. Ille State Agre 3004 {1856~7),
vols 2, pe 527,

3.) I.‘Pannoiisﬁnull, Torrey Bote Clud (1919), vols
64 Do .

4.) 3tille ang ¥aisch, Nat, Dispensatory (1364), 3rd ed.,
Pe 987, .




83

!£§i§§§3- ¥onarda pnngtatg L« has been recorded by

Parnes o8 gioning in the state from !hrion.‘northward.
put Pennell regards the plant which ocours in this state
as a subspecies, Monarda punctata villicsulis, Pennell,
jdentiocal with that which was found by him in Xllinois. Xe
also states that he found it in the 4ry, sandy, openm soil,
in Clarke and Lake sounties {(Indiana) and in the dry sandy
goil in northern Indiana, without particular reference to
looalitys The same aunthor reports its occurrsnce in
¥Winona, Koseilusko county, having deen observed there by

Ce Cu Dean, while the specimen at Whitings, Lake county,
is eredited to ¥, L. Eritton,

1s) Co Re Barnes, Cat. of the Phaenogamous and Vascular
Cryg;oganoul Plants of Indiana (1881),
Ps ]
3-) Pe W rengg%l, Bnll. Torrey Bot. Cluk tl?l’). vol, 46,
3 - Pe .
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- | 1) |
Jowae In this state, Barnes, Reppert and Miller reocord

sommon growth in the sandy soil ulong)tho rivers of 8Jcott
and Mugoatine oounties, Fitzpatrick states that 1t has
peen found in sandy soil, infrequently, in Dudbuque,
Museatine, honisn, Des Moines, Cedar Johnson, Linn, and
Jefferson sounties, while Greens )1ndioszos in s goneral
panner, that the plant ia found in dry fields throughout
' the statee | |

1.) ¥ Do Barnes, T. Peppert and A A. Miller, the B
: rlogzvc: Soott and Kuscatine Counties (1900),
O L]
8.) 3; Jo. Pitzpatrick, Manual of the Flowering Plants of
Iowa (1899), pe 135,
3:) Wesley Greene, Plants of Iowa (1907), p. 210,
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xana'w.' In ﬁhu state, Monarda mctut;)lu ccouras over
a large area as indioated by B, B, Smyth viz, in the
following 1ocnlities; '°n¢so‘c1ty. Burlingeme, Quenemo,
gmporis, Gottonwood Falls, Madison, Bilingwood, Great
pend, Holsington, Reno County, Hutohinson, Arlington,
Larned, xigﬁlay. Jetmore, Wichita, Mulvans and nonglnaSu
gnall alao records the growth of the plant in the

state.

1.) B. 3. m;g,_ Check List of the Plants of Kensas
K . . L4 .
E.) 3. ¥, Suall, Flora of the Southeastern Us 8. (1903),
De 103-3', ' S, .
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Loulsiana. _Ewuringen 4inclundes the state in a genersl

.tgxe?ant, vigs from Now Jersey to lLouisiana, while
Mohr mnotes the ocourrence of the plant in several localie

tien,

1) B, V. Sweringen, Dictionary of Pharmaceutioal
- Science (18?3, Pv 269,

2:) Cs Mohr, Plant I.mu of Alsbana tuol}. De 702,
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1) B) -
7land. Aiken and Scollers observed the plant in the
Hofysmse O | 3)
neighborhood of Baltimore, while Redmond states that it

oacurs in ¥Worcheoater countrys

1,) wme B. Ae Alkin, Cats of Phasnogamous Plants and
Ferns, native or naturalized in the viciunity
of Beltimore, Md., (1837), Ds 764 :
2.) Basil Sollers, Check 148t of Plants compiled for the
, Vicinity of Baltimore (1886), pe 39
3+) Paul J. Redmond, A Flora of Worcester County, Md,
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yichigen. 48 early as 1839, wrightlzndicntoa the ucg?rronno
of the plant in the southern peninsula, while Coleman

also records the same locality as habitat of the plunt-é

In compiling & 1list of the melicinal plants, F, Stearns
records Monarda punotats L, as.srowing in 1ight uandy;goil
in the lower portion of the state, VWheeler and Smith '
give the habitaxlas southern Michigan, partioularly around

New Haven,

1) John !right; Geological Survey of Michigan (1829),

Pe 54y

2.) B, Coleman, Cats of Floworing Flants of the Southern
Peninsula of Michigan (1874), pes 28,

8.) P, Stearns, Proc. A« Ph. A, Vvol, 7+ Pe 271,

4¢) ¥heeler nni Smith, Catalogue of the Phasnozamous and
Vaseular Cryptogamous Plants of Michigan
1ndé§enous. naturalized and adventive (léaz),
P . .
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- 1) S } | %)
pinnesotae mlg u‘atccmegn& Qoulter, Oray,.
gnall, Rydberg, and ¥all mention the state as the western

, boundary of the northern tier of states.

1.) L¢ He Batley, Asa Oray's Field, Forest and Garden
. ‘ Botany (1895), pe 852,
2,) watson and Coulter, Assa m'ﬁ'n Manual of Botany
‘ , (1898), 6th ed., Ps 4lbds ' )
3.) Asa Gray, New Mamal of Botany (1908), p. 704.
4:) Jv Ko Smail. Manual of Southeasternm Flora (1933),
" Pe 11644 . . :
5.) P, A+ Ryiberg, Plora of the Prairies end Plains of the
Central H. A (1938). Pe 6924
6s) 0. A+ Wall, Bandbook of Pharmasognosy ®917), P« 1084
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yiosourie - As early as 1833 Riddell reported this speoles

4n the pine bar:an;)or what &t that t;ma was Missouri
territoryes gggort ageporta the plant in the vicinity of |
gte Louss and Small records the growth of the plantéga the
plains, prairies and meadows of the state, while Hus
mentions its growth on the platesus of the Missouri river,

1s) Jomn L. Riddell, Synopsim of the Flora of the Western
* 8tatese (1635), Ds 80
Bs) Henry ®gsert, Cat. of the Phasenogemous snd Vasoular
" . Cryptogamous Plants in the vicinity of 3t
Louis (1381), pe 1l
3¢) 34 Ko amaliéagloru of the Southeastern U, $. (1903},
P «
4:) Henri Hus, An ecological oross section of the Nisaiseipe
p2 river in the region of 3t. Louis, KHissouri,
Rept. Missourd Bot. Garden, 19th rept,
(1908), pe 165, o




Hisalﬁﬁi?ﬂ;g In his *"Flors of thb Southern U.eig“
chsyman 4n 1860 listed this apecies. Irendel was somewhat

BOTO zpo$1£10g ‘He states that the plant grows in upper
Nississippd, dut he does not menticn any particular locality.

1.) a. W, Chapuen, Plors of the Southern U. 8. (1660),.
Ps 204 -
2.) Frederich Erendel, Flors Peoriana (18687), ps 564
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w Jerse Rarly rorbraho.s to the occurrence o0f the
Jou So == - - " 1) 2)
plant fn thia atats were mads by Pursh, Torrey, and
3

Bocke Other suthors who observed its grdwth and. n:%o

general statementa rossrﬂihg i1ts habitat are: Wood
5) . 6) . 7) &) 9}
gray, EHollembask, Bailey, and Wood, Seringen lists

Few Jersey gg)ann of the etates iu whioh the plant grows, |
while Stoné gives a detailed mocount of the plant and
Iits habitats He states that 4% ocours in dry, open, sandy
' ground of the middle, coast and Cape lMay districts, north
$0 Middlesex and Mercer Counties, and appears as s weed

in many places. He also mentions its ocoourrence in the
pins barrens,

1,) Pred Pursh, Flora Americae Septentrionalis (1816),
2nd od, vols I, De 19,

2.) John Torrey, Flora of the Northern and Middle Sections
of the Ue 8¢ (1824), pte ¥V, Is, De 26, _

3.) L« €, Beck, Botany of the Northern and Middle States
(1833), Pe 276¢ - -

4,) A+ Wood, Class Book of Botany (1847), p. 417,

5.) Ase Gray, Botany of the Northern U. 3. (1848), pe 320,

6.)H, Hollembaek, The American Eclectioc Materia Medica
(1865), pe 257,

7¢) Le B, Balley, Aca Gray's Field, Forest and Garden

- Botany (1895), pe 353, :

€.) G4 B. Wood, A Treatise on Therapevtio and Pharmacology,
2rd ed., vols X {(1868), De 340

%) Es V. 8weringen, Dictionary of Pharmaceutical Science,
Ps 269 '

104) utmeraggom.- Ann, Rept, of K. J. State Museum (1910),
Pe BLT

el
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| His detailed statement of the distribution of this
plant 80 characteristic of the middle district is herewith
recordeds | | | |
Middle Diat_rio't ~ New Zgypt, New Lisbon, Camden,
Medford, (S«) Mickleton, Blackwood, Clsmenton,
© Swedesboro. |
“:sz Barrens = Speedwell, '(s) Landisville, Hammonton,
Nouth of Bateto, - '
Coast 3trip « Abéocon (8), Atlanfio Gity (3), Ocean
Oity, Wildwood, |
Cape NMay « Cold Spring (OHB), Dias Creek, cm Hay e
The meaning of the letters (3) and OHB) which appear o
after some of the loocalities is not explained,
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New York, The earliest reference to the growth of the
plant in this state was made by Torray 4n 1835, Other

reforences yy\iho tollow;?g writers rﬂﬂordada%tl_ﬂccggftnoo
{n a goneral !uvsﬁ,naok,_ atllla.und laé?ah, gﬁay. e)
nrittong?nd Broyn lg?taon unilgonltsr. Wall, DRBlaque,

Rydberg end Smally,  Gray was more specifis in pointe

ing out that he had obaserved the plant growing in the
sandy fields,and along the dry banks of Long lsland., He
also reported that the plant was found in Oswego, N¢ Y,
by Knieskern, and in Jefferson County by Vasey.

1l,) John Torrey, Rept. on Bot, Depts Survey of State of
Hs Yo (1835), pe 158,
2,) Le C. Beok, Botany of the Us 8., North of Virginis
(1848), p. 273, | - |
3) Btillgsgnd Maisch, National Dispensatory, 3rd ed, (1884),
j+ 1 .
4.) Asa Oray, New Mamal of Botany (1908), p. 704,
5e) Britton and Brown, Illust. Flora of Northern States
md. cm {189‘8). "' 3' Pt 1“.
6e) Ia?ggga?nd Coulter, Asa Gray's Manual of Botany
P .
7¢) 0s Ao !ail. Handbook of Pharmacognosy{1917), p. 108,
8e¢) Georges Blague, Traveux du Laboratorie de Matiere Medicale
de La Faculte de Fharmacie de Paris,
9+) Ps A. Rydberg, Flora of the Prairies and Plains of
. Central North America, :
10.) J. K. 3mall, Manual of Southeastern Flora (1932), pe
692; (1933), pe 1164s .
1l.) Asa gggy. Synoptical Flora of North Amerioca (1B886),
P Ja AR . .
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forth Caroling. = The sarliest rsference %o th; ogourrence
of the plant in thie atate, was nade by Pursh in 1816,
and Wood recorded the plant as cannoa.gg Carolina, uithout_
gpecial reference t&”iqealitzg Curtis etated that the |
plant is eommon, while Hyame indicated 1t as one of the
neﬁieinal plantas of the state.

1. Prederiock Pursh, ¥lora Americas Septentrionalis
(1316), 2 ed, vole I, Do 19,

8.) A« Wood, Clasasbook of Botany (1847), ps 417«

Ss) Ms A+ Curtis, Geologes and Natbe Higt,, Survey of N Ce

Pts 1II (1367). Pe 40, :

¢¢) Cs W, Hyama, Medicinal Plants in North Carolina,
N, g;?mﬂ Bxpte 8ta, Bull, FNo, 150 (1898),
P .




| 1) - | -
ohio. Although Riddell wrote a supplementary satalogue
of Ohioc plants, he 4id notrefer to theggncurrennc of
¥onarde punctate L:-anbwsfur. Fewberry reported its

growth and Schaffrer alaso listed 1t.

1,) 7, L. Piddell, Supplementary Oat. of Ohic plarts

{1836) »
24) 3. 3. Nowberry, Catalogue of the Mworing Planis and
Ferng (1860},_9. 26

3.) J+ H, Schaffner, Fiald® Manuml of the Flora of Ohle
: (1928), pe 485,
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1)
Oklahomas Pennell has recorded tho occurrence qt

Nonardsa mog?tu in Bapuipa, Creesk County, while Wooton
and Standley huve reported that Honarda punctats lasidonta,
A+ Grey, ooours gensrally throughout the state,

1.) Prencis ¥, Pennell, Bull, Torrey Glub, vol, 46, De 186,
24) Wooton mgsgtmﬁle:r. Flora oi Noewv Mexlco {193.5.5-,
De .
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pennsylvania. Im 1818, Barton ineluded the plant in his
cmpengijm Florae Fhil@aolbhisu; A fev yoors later,
rorrey reported the plant as very common 4n the state,
Recently Haﬁneraztam that the plant had been reported
from Solebury township end Bristol in Bucks eounty, Penn,,
pat that he oould nmot find $t, He added, howsver, that
the plant may be found in the coastal region.

i,) w, B, ?ie?ﬁton' ggm:adim Floras Philadelphicae
Pe .
24) Jobm ?orrey.'campezmm of the Flora of the Northern
and Middle States (1826), p. 23.
3} We My Bonner, Fiora of Bucks County, Pemmsylvsnia
BENERS (1932), pe 260,
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1) :
gouth Carolinae As early aa 1816 Pursh made a general

gtatement regarding the oggurrenbo of Wonarda punotate
in Carolina while Elliott indicated thet Yonarda gunotutu

grew in the lower sountry of South Oarolina, Wood
recorded that 1t was common to Garolina without recording’
any looalitye o | "

1s) ¥red, Pursh, Flora Americae Beptentrionalis {1816),
and ed. vole I, De 19, '
24} Stephen Elliott, 4 Sketoch of the Boteny of S,
3 Carolina an& Georgia (1821), p. 50, :
*) A+ Wood, Glase Book of Botany (1847), pe 417
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1) _ '
fonnesseds Gattinger observed that horsemint preferred

the sendy soil slong tha Hisa:aaipp% river in thias astate,
while in his "Flors of Tennessso,®™ he reportaa ite ocoure
rence in Memphis on the suthority of Dr. Egeling,

1) A oattigger. The laaioinal Plants of Tennesse(1894),
De BB,

2.} Ao Gattinger. The Flora of Tennesse (1901), p. 147,

\_”‘
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- mexage Monarda punotats Ls appears to havol?ean widely

obaarveﬁ)in thig)ltaxe by Britton)and Brown.)iataon and
F]

in # general nannér.f'nlaﬁkinshiy records that the -
plant was collected at New Braunfels by Lindheimer in 1630,
| Several na:)aubnapecios have been found in this |
states FPennell states that Monarda punctata immaculata,
Pennell, waa sollected in 1913 4in ths sandy soil of alos
' and Tictoria Counties, while he oredits Charles Wright
 with having seen the plant, bdbut without any reference o
its lgoalitr- ' %he other cnbéaptoios. Monarda punctats - o
lasiocdonta, A Gray has besn reported by Wooton and 3tandley
who add that the variety is prodadly Monarda punctata
humilis, Torrs ef Sitgreaves Report, from nsar 2uni,

l.) Btitton and Brown, Illustrated ¥lora of the Northern
States and 5anad& (1898), vols 3,
2,) Watson and Coulter, Asa Gray's Menual of Botany
(1696), p. 1043 6th ed., D. 414,
3.; Asa Oray, New Manual of Botany (1908), p. 704,
Oe¢ A« ¥all, Haudbook ¢of Pharmacognosy (1917). Ps 704,
) Py A+ Rydberg, Flora of the Prairies, and Plaing
of Ceniral North America (19227, De 692
€s) Ju Ko 8 mai}, Manusl of Souihesstern Flora (1353},
P 0d.
74) Jo W. Blenkinship, Rkepte. of Missouri Bot. Gurd, (1907),
d3th Rapte. pe 187,

Please mes Dottom of following page for footnotes 8 & 9.
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although Drs Torrey Goes not mention the very charastore
13tio pubescence o{oghc oalyx teeth, the distinguishing

peculiarity. dray also reports the oaourronozl?r the

same species as reported by Drummond, smd Pammel
mentions ite cosurrence in the sandy soil et Clay Stations’
A survey of the Monardas 18 bYeing made at presenti

Footnotes oontimued from preceding peget
Be) Francis ﬁi&gennall. Bull, Torrey Bote Club, 701. 46,

© Ps . '
9.) wootan sud Standley, llor: of New Moxioo (1915), pa560.

107} Asa Gray, Synoptioal Flora of North America (1886),

1 Pe 3704
1¢) L+ B¢ Pammel, Notes on the Flora of Texas (1694),ps 10,
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yermonte ° Brainerd, a’#ma and zsglostounstutc that the
plent wes found in colnhegt);ar aftor having %een fntroduced
with westorm geed. Flynn also reporis the ocourrence of
the plant ia Colchester and Burlington and asorides the
disocovery of the plent in XEesex to Jones and Howe, She

slso records that the plant 1s very rare,

i.) B Brainerd, L. R, Jones, W. W, Bggleston, Flora
. of Vermont (1900}, p« 74,
2,) ¥ellle P. Flynn, Flora of Burlington and Vioinity
- {1911) IX, e 764
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yirginiae. All of the references relating to the habitat
of the plant in this stale are of an early date. ?bratorf’
in 1771, was the first to record i{ts habitat in a general
way, while uicha§§ pany years later observed its growth,

In 1835, Bentham desorides the plant but gives the names

of Hiehau:z}?nrah and ¥Wray as the persons who had observed

ity Pureh d4ncludes this state when he mentions its oooure

rence in the sandy fields from New Jersey %o Carolinae

1) ¢ R, Fgrater, Flora Americae Septentrzonalis'tl??ll.
De 28 I

2s) A+ Michaux, Flora Boraall Anericana I, De 16 (1803).

3s) George Beutham, Lobisterum (i636). '

4e) Prederieck Pursh, Flora Americas Septentrionalis (1816),
&nd ed., vol,. Ie Pu 19, .




108

yisconsin. .The dlstribution of ionards punotata L. ini,
this state hans beg? rooorgga in a gonora% way by Gray,

_ 4
gritton and Brown, Wall, and Rydberg.

Lephem, interested in the flora of Wisconsin, added
marzinal notes, in coples of several of his botanieal
reference bookas tarnré?ana !ann?)) on ths occurrence of
the plant,"‘;hili in his own book, "Feuna snd Flore of
wisconsin® he recorded his odservations of the plamg. _

Ires Sherman, slso made marginal notes in ¥Wood's
book regarding the oscurrensce of the plant at Bagle River,
and at Kilbourn, wisoonsin, '

1s) Ae Gray, Manual of Botany of the Northern U, 8.
‘1850). P. 19.
2.) Britton and Brown, Illust, Flora of the Northern States
and Cansda (1898), v, 3, Ds 104,
3.) 0+ A. Wall, Handbook of Pharmecognosy (19517}, DPe 105,
4:) Ps A. Rydberg, Flora of the Prairies and ?1a§ns of
Central N. A. (1232), p, 692,
5.) Ae¢ Gray, gynopticel Plora of We As (1086), p. 375
(Us W. Biology Library) -
6:) Horace Mann, Cat, of the rPhasnogamous Plants of the |
- Us 8+ east of Mimsissippi and the Vascular ' g
Cryptogamous Plants of He Ae, norih cf kexioo
‘1868,. }?c 52. )
7¢) Ta A Lfggam. Feuna and Flora of Wisconsin {1852),
Pe & @ . . .
8.) As Wood, Clase Book of Botany (1858), De 550



. The University of Wisconsia herbarium ocontains over
pighteen specimens of this species which were collected
4n the following sounthemisy xarqnotte; Sauk, Richland,
grant, Esu Claire, Trompeslean, Pepin, LaCrosse, Junean,
Ra.oine."‘ﬁh&pm end Punns '
Professors Danniston, Fassett and Richimann alse
?rue and chanoy have observed Monarda punctats L. in many
looalities without recording thems The writer has gathered
the plant, and sesn large fields of 1t growing detween
Mazomanie and Arena (Iowa Co.) a8 well as having observed
1ts growth in other localities of lIowa, Dane and Crawford
counties, |
Monarda punotata L. has been sollected in quantity
et Pine Rluff, Arena, Lodi and Spring Greem for the experis
nental studles which bave been pursusd at Wisconsin for
forty yearse In addition, 1% has been gerefully oultivated
for many years in the Wisconsin Pharmscentical Garden
under the direction of Dr. Wme Os Richtmenn,
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The two lpeuiii native to this atate, viz, N,
ponctata Ly and Monarda tistuloai.h. reveal a relation
to soll that is most gtfikina. ﬂhu to11ow;ng observations
made by Dr, Fdward Kremers in the vicinity of the Wisconsin
River vregion may serve to illustrate thim striking
peculiarity. -

' *Yost of Mazomaine, the sendy river valley is
sovered with Yonarda panctate whereas on the clay soll
platesus on either side of the velley, Monardas fistulosa
L. w11l de found, Following a drive half way up the dlurff,
one will find M. punctets in ths exposed sendstone eoil,
but ¥onarda fistuloss L, will bde fcund in pocketis into
whioh ¢lay had been washed from above, A still more strike
ing instance was observed, e+ g., at Lone Rock, sonme
distance rarthér west, This place derives its name from
the solitery island of rock formation toward the south
side of the valley. Naturally, it is surrounded by
Monarda punctata Le The 'rook' hed traces of original
olay soil left on %top, and here grew a specircen of

¥onarda fistulosa.”



18
Canals
s1though Logle reports the socurrence of this

species at Bellhouse Parm, Bast Flambre, Out., the
correctness of this repors is questioned by Nacoun,

1)

14) John ¥eocoun, Catalogue of Cansdian Plants, pte 1, Ds 386,
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The eccurrense of gowamatm; in Mexico was
recerded by xcmr; ’-he states that the plant had been
soan in Mexice and the Antilles, s statement verified by
Smalltz)

1,) J+ Kearnsy, Contrid. U. B, Nat, Herd, (1901), .
- vole $ ﬁg Pe 458,

Ps 103

24} 30 Ko Snallé Flora of the Sountheastern U, 8. (1903), -
» . .
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. Us 8+ Pharmacopoeial Ristory

1% has been pointed out (see Chapter on Therapeutis

 gses) that Monarda punctata L., and its volatile oil were

{ntroduced into medical practice by Atlee in 1819, Although

';'gkiurvty of medical litaraiura revealed that very few of

the suthors of medioal texts mentioned the plant or ite
volatile 611. yet doth were given recognition in th& United
States FPharmaccopoeia from 182041870 inclusive,

In all af the United States pharmasopoeins from 1820
to 1876 inclusive, with the exception of the 1830 revision
(New York) the section dealing with materia ncdioa was
d:fidoa inte two lists, a primary and a secondary one,
and the drugs were arrenged slphadetiocally. Atention has
been directed to this partioular division, bdecsuse in
preparing the tabulation for Monarda punctata L., which will
bde presented later, it bdecomes epparent that the plant was
introduced into the United States Pharmacopoeis of 1820
in the secondary list, dut in the revision eof 1830
¥Washington it was changed to a position in the primary list
Where it remained until it was deleted in 1880, Whether
1t merited this change because of ite therapeutie properties,

Oor an inorease in its use, i® not known,
In order to review all the changes in nomenclature,
the following tabulation is offered.
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' CR
820 , {secondary liat) (¥ashington)

. MONARDA  Nonarda pumotate WI. 126,
 Monerda  Herda The herb.

ngg” {New Yorky
. MONARDA PUNCTATA  Nonerds punctats
 Mountain Balms Horseming |
" Prop, Odour, fragrant, taste aromatic, pungent

. Med, Opers Stimulant, oarminative, &iaphareties

1830  {washington) (prirary list)
h ~ MONARDA Monardas punctata We 1, 126
" Horse Mint Herd., The herd,

m“ (Weshington) (primary 1ist)
-+ MOWARDA Horsemint,
. 5) The herd of Monarda punctata,
1850 = (washington)

- . MOTARDA gorsggint
The herd of Monarda punctates

2,)United States Pharmacopoeia (1830) (N, Y.) p. 4

3.)United States Pharmacopoeia {1830)(Washington), P« 16,
4.)United States Pharmecopoeis imao (Washington), De 27.
S5¢)United States Pharmacopoeia (1850) (wWashington), p.» 27,

1.)0nite@ States Pharmacopoeis ;1830) Unahington)é Ps 05,
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Mﬁ’(néhingtoni o
MONARDA Horsemin$ |
The herd of Nomarda punctates
") | o
1870

uomm gorsamin '
!.'ho havu and tops ar !onnrﬂ.a matutt.

; omory glance at tm- tsbalatioa un raﬂn that
the Pl‘oportiu and medicinal sotion (Med, Oper.) of the
The synonym, horsemint, appears to be most oommonly used
although "Mountain delm® was used with the word horsu.lni
for the synonyms :ln 1620 (New York) revision. ,

The first ehange in the naﬂ of the plant vhich was
used cccurred in 1870, when the *leaves and tops" becane
official 4n place of the herbs o

~ The only othcrai)natmot in which the nane of theblmt;
Monarda punctata L. was used was in 1890.- when it was
used as a source for thymole

.
7.) United States Pharmacopoeia (1870) (washington), p. 28

United States Pharmascopoela ;1850 (!ashinstan)s p. 5!.
8¢) United States Pharmacopoeia (1890) (Huhington) ' Do 405,
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© U S Pharmacopceial History (Volatile

11)

A ——

o _1). o : _
It was Wood & Bache who pointed out that the herd

was admitted to 4its eoffieial position because of the

volatile o4l which 1% affordede However, & review of the |
pharmacopoeial literature does mot attempt to emphasime thie
importance, a8 indieated by Woed and Bache, slthouzh the
latter were monmbers of the committee on revision.

Oleun Monarda
rom Nonerda

CIL OF RORZEPMINY
from Korsemind

i L 5’ . i

1840 ‘

oy

OLEUM KONARDAR
011 of Horsemint

From Horaeming

1.)3y Be Wood and Franklin...(Please see following paze for
footnotes)
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OLEUM MONARDAR
0il of Horsemint.

1860

OLBUM KORARDAR
011 of Horseuint
Prepare this 011 from fresh Horeemint by the
genersl formula given at page 242,
8) R |
1870 |
OLEUM MOTARDAR
041 of Horsemint
Frepars this 011 from fresh Horsemint by the
general formula given at page 233,

otnotes continued fHrom preceding paget

}eeoBache, The Dispensatory of the U, 3. (1833), P 434,

) United Statee Pharmsoopoaia (1820) Eﬂashing&on}, Pe 170,
) United 2iates Phuruacoyoeia (1830) (Now York), pe 119,

) United Stutes Pharmsoopoeis (1840) Iwaﬂhimta;.- Pe 157.
) United States Pharmecopoeia (1830) {Washington), pe 149

S

~ 8.)United 3tatea Phermacovoeis (1850),(¥Weshington), pe 179
7+)United States Pharaicopoeis (1863, (Washington), Ps 245«
8.) United Stetes Pheremacopoeis (187}, (Weshington), Ps 236.



It is quite evident from this tadulation that there
were faw shanges in the references to the volatile oil,
In the 1860, end 1870 revisions, we find that a method of
distilling the 01l was suggeated, but even this sugzestion
is none ?” descriptive, In view or the chemiocal investi.
~ gations d\ieh had deen performed u early as 1887, in
‘which the physical constants of the stearptens {thymol)
had been determined, it i{s surprsing that more information
had not been added,

9e)ann, 118, pe 143,
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Ethuoboteny

3;hnobotana}’haa baen defined as the botany that treats
of the name, lors, ani uses of plants as illustrative
or typioal of the customs of a races In this dudy of
Monarde punciats L. an indigenous North imeriosn plant, X

~ a survey was made of the literature dealing with the Forth

American Indlan for the purpose of iearning thn'plant
names, lore, and uses, |

That eﬁlr two referonces were found which indicate the
use of the plant anong the Indians seemed surprising in
view of several factas First, the plant hal bﬁag)observua
growing in Virginia as eerly as 1680 by Banister and
secondly, s comparison of a swrvey of Indian tridal locae
tions with & survey of the general distridution of the
speciesslearly indicates that the plant was widely asotri4
buted in ursas where the groator number of Indian trides.
Were living. '

The reader night be tempted to assunme that inasmﬁoh as
the references srs of recent date from the reports of
Anerican ethnologists, which only have been issued since
1879, that the study of ethnobotany is one of recent originm,

%-; Webster's New International Diotionary {(1927).
*/ Jo Ray, Historie plantarum (16€8), vole 2, Pe 1927,
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gowever, this erronsous opinion oannot be held since 1t

pas 1ong been kaown thet Columbus wrote conserning the
plents which he collected, and t¢ok to the Indiens for idene
gification, ¥e have, also, armple historieal evidense from
the 8laries of missionaries (Jesuit Relatlons) explorers,
traders, and eolonists that muoh of the kmowledge of the
pedicinal value of plante was taught ¥o the white man
by the Indians. That these early eouversations with the
Intians would constitute what is lnown today es Ethnobotany,

sannot be éisputed.

- It becomes apparent that the plant might not have
beon well k?oun, wggn b & 1a‘%earnad5§hat well knggn
botanists as Kalm, Barton, Smith and Schoepf failed
te mention the species in their writings, The fast that
these nen gave particular attention to the collection and
identification of plants enphasizes the point that the
Plant must not have been widely distridbuted in the areas
through which they traveled, If this fact was slsc true
in the case of the Indiens, it may account for ite absence

in the literature,

avl Per. Kalm, Travels into North Anerica 1716-1779,
4.) B, 5. Barton, Collection for sn Essay towards a
ﬁamoria.ﬁedioa for Us 8. (1798),

6.) Poter srith, The Indian Doctor's Dispensatery 1812,
64) Johann D. Schoopf Materia Medica Americans 1787,.
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This otudy has revcaled that the study of the Zthmoboe
tany of gou;rdg panciats L, will always Pemala an incomplete
one, because the data is 't‘rmntnry and inoonplete, |
gvon in the raferences cited, the detes of whan the Indiunl
used the plant mra omnitted, elthough thia inferration
would have proved invalusble, in view of the survey which
was nade of the Indian tridal locatlons. It must also
" be indicated that most of the Indiens, who knew of She use
of this species before the period of segregetion inte __
reservationa, have died, and their descendeni's knowledze
of the plant is incomplete, That a discussion of this
particular gpecies would arise, only by ohamc. during
s diacuﬂaion with the Indim. is mother Taotor to eomiatr.

- The writer does not wish to sppear as severaly '
eriticizing thoss who have sollested the ethnobotanical
data Decause it is recognized that the collection of this
Particular data is only a amall portion of the work recuired
0f these inveatigators, bnt‘u would have besn helprful, if
the readera of their roperis had ‘not boen lelt to assume
that the Indiens used the plants, while residing is the
Sane areas, 1:: vhich they were interviewsd,

T Domorc II:I.:x his report on Teton Siocux mm records
’sha:b the pPlent Monards pumctata L. bad been used by the Teton
saoux Indiens as » atimlmt earninative, mdariﬁa. '

'M ¥ nomm. Bur, Ame Etha, (1918), 81, p: 270,
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uﬁretio,' and enti-ametie, He also records that Monarda
fistulosa Le wes mometimes u-easa).a & substitute, Although
the second reference by Swanton does not mention Mongria
panetate apecifically, 1t points out that bhorgenint

g apecles o? ¥onerdas was used bWy the Creek Indians, who _‘
gave 1t the name Xofutcka Jekoe Ioasmuch as i1t is generaily
moognized. thet horsenmint 3s the coxmon synonym for
gonarda punctatale bhis reference will de eadnmitieds

Swanton )stateu that the entire plant wes used in an infue
sion to induce perspiration and vhen boiled with everlasting
was used in dilirium, He slse indlcates that & pan

named Coley Proctor used it with another plant

ealled niko hoyanidja to oui'o dropay. and swelling {n the lem .

The Alebeme, he points out, oalled 1t %einck tilalle
and used it for rheumatisem and as protecilon ageinst the
ghost of the deadl, who night afflioct one with deafhens.

Zach of the acoompanying maps will §ndicate the names

of the t#tbu who used ths plent, and their location during
definite pericds of U, 3. histovy..

8.) :0 R. Swgg:on. 4323& e Rept, Bur, Ane l'thn. (193!).
%) mia) B
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Gultivation -

.0f the several species of this genus, Monards didyma,
?Fpaming & vory showy flower, has been cultivated oxteia;
sively as a garden plant. Five horticultural varisties
thereof have bdesen produced, e .t o ‘

| Amaranth Beebalm (M, &idyma violaoes superda)
Blaging Beebalm (i, didyme splendens) o
'Rose Beedalm (M, 4idyma rosea)
Salmon Beebalm (M. didyma salmonea)

| White Beebalm (M, 4idyma aldba)

Though of no mean economis importanve as a bVee plant
aﬁd & producer of thymol, Nonarda punctata has received
less nttontloﬁ, possibly for the 'r.o'asen that for commereial
purposes the production of individual plants, no matter
how showy, will not suffice but that mass production must
replace that of individual specinens,

~ wWith lebor demanding the high price which it does in
the United States, such methods as are employed in Japan

in the oultivation of peppermint, must prove s financial
failure, aenco' propagation from meed would seam %0 de the
only method to be employed with any hope 0f finanoial |

1) 3. B4 MoFerla, Stentardized Plant Names, (1924),
P .
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success, Yet this method has proven Wnally diffiocult,
 yhereas a promisouocus scattering of seed resulted in a | :
fair germination, a eareful sowing thereoflsava. a8 &
rule, all but negative results at least during the early
trialas | |

The peeds of the wild Wisoconsin plants mature early
in ertonber, when the sentire flower heads may be harveasted,
Delay may oanse the loss of some of the better seeds, The
flower hends in which the seeds have matured are spreed out
on canvas 0 dry, The seeds may either de threshed out
or the 4ry heads rubded on o 12 to 16 mesh sieve,

Astlready stated, the early attempts at sowing seeds
in 4rille was not very successful, Imitation of natural
eond:!.uon@. by dropping seed on a meadow, eio,, wers more
80s But, as was to be expected, the plants thus odtained

| hed too muoh oompetition for proper development, In one
txpez;imont made at Highlands 4in 1914 in which rys was
used a8 aover orop, excellent results were obtained, The
rye was sown 4in early fall and raked under, The Monardas
sesd was then scattered over the raked soil, For |
purposes of experiment, ths rye was infected with ergot
which important drug it was difficuls to obtain from Europe
et the time, When the rye was harvested &uring the followe

- ing season, the numerous monards plants were from four to
8ix inches highe The noneflowering first year plants 'woro :
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not harvested but allowed to remain as their own cover
orops Under these oonditlons the plants survived the
winter admirably snd produced s splendid flowering erop
during the second sesson, ' This was harvested aduring the -
next summer at the time the flowera were in full dloom

and sought dy innumerable bses as food, |
Pt {Please sees photograph on following page)

Though esonomically unprofitable, other methods were
trisd out for experimental 'p'arpo-m. Thus BErandel in -
1902, while 41atilling eil from wild plants in the
neighbvorhood of Lalrosse, transplanted some of the wild
plantss Moere $ransplanting in the same sandy soil, scoome
panied na doudt, by hand cultivation and weeding, resulted
in a most remarkadle improvement of the individual plants,
Plants which, under the ordinary conditions prevailing,
grew %0 8 height of adout a foot and s half and which
produced half a dogen laterals, @eveloped into fine specie
mens that conuld not be covered by a bushel basket. .
Transplants from the Wisconain River valley set out in the
clay 80i)l of the Fharmsoeutical Garden, at first on Camp
Randall and later on the 0lin Forty, ylelded striking
rosults, as 41d earlier experiments in Wingra Park (1908)
and later at Highlands. Even after the cultivation experie
ments at Highlands had deen abandoned, the plants _ _
contimedd to progagate themsslves in s §oil that was heavier



Monarda punctata L, growing oﬁ the edge of the

Sand Dunes at Saugatuck, Michigan.
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A field of Monarda punctata L, found growlng
along the river beds at Pleasant View Park,

Lake Wisconsin, Wisconsin.



Monarda punctatg L. raised at Camp Randall,

- Madison, Wisconsin.

Monarda punctata L. raised in Flats at Camp Randall,
P : -~ Madisom, Wisconsin



A Field of Monarda punctata L. grown by Edward Kremers.
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than thu.i oL their mtiu habitat, thongh, u' was to be
oxfabtoﬂ. thej' 414 no$ attain any approeiablo_ size decasuse
of the umpetitien eaused by grasses, ctc, |

Eoonomically more tdvantmm is the Mﬂsion of
large root systems, This method was practioced i.n the
Fharmaceutioal Garden, ulso by Thomas Mrohild in
Egland as early as 1714, He experimented with M, |
fistulosa, M¢ oblongata, X, d1dyma, and M, punctata. It
dces not become apparent what success he had with e
puncfata. Morevver; hb .m interested in the propagation
a8 an horticnlturist, not as a ramr tmng to tlovolop
an agrioultural ehemical industrye o

the trmplmun; of seedlings, whether raised in
green house or sold frame, affords no partioulsr Aifficulty,
While satisfastory for experimental end hortiecultural
purposes, it u too expensive 1f the desired ob:oot is .
J.arqo erop for distillation moau,

2.) Abraham Reea, the Cyclopoedis (1819). vole 23
(paau are not numbered)
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In his repor? on the produstion of aloohol & an
agricultural inlustry, Blward mmo_unpcints out that I,
in the reclamation of maniy soil for agrioulture dy the
oultzvationaor potatoes as c¢rude material 4n the production
- of aleohol, £t ought te prove advantageous to supplement
the distillation of aloohol with the distillation of monarda
oile The doiler used for the distillation of alochol dure
ing the winter eould be used for the distillation of
Nonardas during the summer, The engineer nedessary
to operate the aloohol distillery &uring the winter would
thus be given ell year employment which would prove benefie
oinl to the aloohol plant because of his mere presence and.
constent superintendences .. o o
| %o begin with, the native Monerda sould be distilleds
Inasmuch a8 the outting of.thiﬁ Slmrim plant b’ s horse
drawn mower spparently injures the root,.aystcu 80 ;!;at
the out plant may 4die during the dry sunpmer seasocn
a forty thus harvested might be set aside for potato ounltiw
 Yation, In distriots where streng winds are apt to ocsuse
the sand to drift, single, or better, double rows of
Jack pine highﬁ be planted - wind break, Jaok pine ie
suggested because this sows it'aolr- on sendy solls If sxpere
ience shows thxilt lor‘z Jsatze-rut-ory' lpoﬂ.cl will thrive
these ai_@t' be used,
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In the ﬁﬁtim of orops, potato {deep eultivation)
might be followed by & cersal, e, g. winter rye, with _
which Monarda seeds should dbe nm,'the rye serving as | _
cover orop for the Konards seellings, The rye having deen
harvested during the second summer, the Nonarda would have
an opportunity for full development during the third rm;ﬁl,
- : The third year of the rotation scheme would not ouly

be given to the harvesting ot the mwdg)erop; but to the
:s:%'amtamtion of the dlossons u b« foods Henoe apiculture
should enter inte the soheme,

Ma the eaau.al. ohserver will hsvdhat:iood that netther
sattle nor sheep will toush Momarda, Brandel, however,
suoceeded in disposing of his spant herd at the price of
hay during hin LaCrosss expsriment, It ghould be stated .
that the season was & poor one for hays For the sane
reason thst man dces not care to have his f0od contsminated
with phenel (oarbdoliec eeid), we’zzaala avoid fodder sontaining
thymol, a homologue of phanocl, However, after the phenol
has been removed, cattle and sheep will eat the distilled
hartu T R

- Addditional toddor harvested fyom amdy waste lands
adrites of additional heads of eattle, While distilling
¥onards noar Lone Rook in 1917 {t wes observed that s small
seotion of a large corn field which had deen given the
benefit of barnyard manure developed fine stalks whereas the
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rest of the field revealed but stunted growths,; Hence

svery sfditional head of oatile will provide sop

much more mamure for the successful raising of potutois* :

Incidentally, each head of oatile for which fodder sen be

supplied will add to the dairy eutputs |
 wWith a proper rotation of crope, therefore, it eught

to be posaible to reolaim sandy waste land, This entere

‘prise would involve partial reforestation, cultivation

of potatc as the basis of the productien of aloohol as

an agricultural industry, incressed dairy eutr,?at, #upplenmente

ing of the alcohol industry by the distillation of ¥onardas

0il and the furthering of a.p:l.oultnrt as an adjunct te the

cult!.vation of Monardp,
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1.) Bull. U. a; Suﬁta of Agriculture, na% 182,

£+) At the Dearborn Qonference in May, 13956, the
production of alechol as an agricultural industry was one
of the principal %opics discussed, The revival of the sude
jeet was due, no doubi, not only to the thought that agri»
culture should be industrialized, dut alse to the possibile
ity of ueing aloohoi as a fuel in internal eomdustion
engines should gasoline give out in the not very distans
fatare. o o
8,) Baving distilled Monarda ¢il near lLone Rook during
the summey of 1917 Norbert iueller sonsidered the possidile
1ty of » commeroisl snterprise only to find that the field
whieh had yielded a good harvest during the previous summer
was almost devoid of horsemints, o

4.} Thus in scutheran Prance, the sanly Department
dos Landes has been reclaimed for turpontznc‘orehnraing.;)

B.s) The element of chance enters inte hll egrieultural
enterprisss, Yet, no matter how abundantly Monarde may
grow in certain sections at a given tirme, 1t would de foolish
to attenpt to Bulld up an industiry on native plantes and
their hap-hazgerd distridution, Retional oultivation of
the plant should be regarded as an essential prerequisites

6+) While distilling Monarda in the ¥isconsia river

1.) The Volatile Oils, II, 2nd ed: D 89,



valley, several farmers vieweld the enterprise with some
sonoern lest their bees be deprived e? an important foode
plant, It was reported that bees traveled as far as four
miles from the uplandas to the valley while Monarde was in
bloom. A considerable part of the season's harvest appare
antly depends on this plant. Yet it had not been knowm

as & beo food to Professor Panmel, economie botaniat of
gtate College at Ames, Iowa, Honards fistulosa apparently
dces not serves as bee food for the simple reason that the
corolla is long, hence the bees cannot get at the nectar.

7,) For like reasons neither M, punctata nor M,
figtulosa have been used a3 tes substitutes, whereas M«
didyma, devoid of phenol, commonly kuown &d Oswego tea,
has been used as such,

8.) The oil contnins about 50 pece of thynmols The re=
maining 50 pece consist lergely of terpenes whioch ean be
fractionated for the mamufscture of high graie varnishes.
The nonephenol slcohols can be separated by the same
operation,
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gotmﬁoal DPessription

Bre Xerl Rang has started an smatomical study of
uonare;; runotats L whioh will inolude a study of the
roots, stems, leaves and petiocles similer to his
enatomioal study 6f Monards fistulosa L. Until this s
completed, this wection on botaniecal description will be
postponed. '
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| The earlisst mention of a chemical constituent of
¥onarda gggctgtg is found in_rluackisor'll)re!aroncn to
Brunn's ebuerv;tig?. wade in 1796, of a orystalliine
depogit in the oil uhi:? apparently had been imported |
from the United 3tates, The earliest lnown reference in
merican literature is found in o sommunication by Re O
Atlee, in 1819, who comments on the appearance of a strawe

colored "camphor® in the oil, He also rooorgg the name of
the original distiller, viz, Bethuel Borton, near

l.) Aroh. 44 Pharm, 212 (13?8). Pe 488, :

£+) Flueckiger stetes that he was an apothecary in
Guestrow szn the grand duchy of Mecklenburge

- 8chwerin.
3.) Acoording to Flueckiger's statement, the 0il had been
. obtained from Monarda 4idyma L. This 1a, no doudt,

a mistake, for ilonarda didyma yields but the
merest traces of volatile oil free from thymol.
Unquestionably, the oil from whioh the orystalline
deposit had separated had been distilled from
¥, punctatas

4.) Pueckiger does not state anything as to its come

' mercial sourse., Inasmuch as the genus is a
: distinctly American ons, there can be little,

if any, doubt as to the aource.

ba) Am. Med. Recorder, 2nd seX., 2, DPe 466,

6¢) The original roference may here be guoteds "3ome
time in 1810, while engaged in the drug dusiness
s quantity of horse-mint oil was brought <o
ny store, by the original distiller, Bethuel
Borton,.s.(Please see bottom of following pege)
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Morrisetown, Ne J¢ -

The s0lid which separated from the oil upon standing
attracted attention, as shown in the reocorded cbservations
of Brunn snd Atlee, for the simple resson that organia
individuals were still scarce in the materia chemica,

Hence, when the Ehilaﬁalph&u colleso of Fharmacy was founded
in 1821 and when the members of the College met at their
ﬂPharmsneutiaal Kootinéu' to dlacuss matters of proronaionnl

:nterost. we learn that horaunin$ 0il and the 'cnmphor"
waich had soparazea therefron nrn mentioned repeatedlys,
Possidbly the sarliest College reference is that to the
cbservation made By 8. ¥, Zroth and Charles Ellis but no
date is rscardoﬁs A 1like observation was reported by
Prooter in 1845 in oonnection with an oil that had bocn
presented te the College by Biward whrna._) Procter

Footnote 6.) cont'd from preceding paget...who lives near .
Horrig~town." Atles practiced medicine in
Philaleiphia (Index Surg. Gens Libr, lst ser,) where
he wiso eondudted a drug store on Stre
(3ee City Directory.) It would seem therefore
that the 0il had been distilled on a oommercial soale

- &t an early detes Henoe it is likely that the
spotheoary Bruan of Guestrow in Gormany had obtuinoﬂ

- - & sample of such an oil,

7.) Ama Journ, Pharm, 17, D« 86, :

8.) The Philadephia City Directory for 1844 and subsequent
years records an Edward F, Wayne as "clerk" at
la Montgomery Ct,
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records the mpe 0f the %camphor,® which he eells monardin,
at 1187 tw‘*c} and the b.p. at 488°P, {2256°C.) In 1853,
Cs ¥+ Bonssll ’rbportu that when the stearoptens of

| g;“gg§%%ggg_;s oxidized with nitric scid, 1t.yieldn f:alio -
acide In 1856, Procter enumerates "Monarda Camphora,
s stearoptene fruu Q). ¥onardase punctates,® among the

gpecimens of "s ¢olleotion of Ameriocan arufg presented to
the Museum of the Pharmaceutical Society.® (of Great
Britain)’ L e

While the orystalline conatituent of YMonarda punotata
reseived attention near the place of Lte produstion = the
sandy lends of New Jersey whers 1t is indigenous, this
product of a typically American genus of plants was not

without intersst to Buropean scisantists, Thus a year after
Proster had recorded his first observations, A. E.

%) A atudent st the P Ca Py class of 1853 who 444 the
work reported as part of his thesis, He lived in
Trenton, K. J» His precseptors were Bullock and
Crenshaw of Philadelphiae. (J¢ W, Englend, %he
first century of the P. C. ?:3 : co

10.) Ame Journ. Ph. 25, pe 200,

11,) Pharm, Jour., 16, Pe 273
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12) | | |
"Arppe  records the myps 0f the stearoptens at 489 and

the DeDe at 8309 " He alno reports the resulte of an ;%3nen;

tary analysis udtgg?t.'houufnr, eonputing @ formla, 15)

In 1856 Stenhouse  expresses sgreement with Gerhardt

tﬁa& the orystalline substance isolated Sy Arppe {:gu
Honards oil is identioal with Lallemend's thymol,

and witgégovnri's "jess volatile nonsfitnent of the o1l of
thyma.” _ _
| Thus the solild whioh, ascording to ;arly oﬁservurs;
had separated from Monerda oil, the Monards camphor, or

stearoptene, the "monardin® otlgﬁaoter. had been i1dentified
with thymol, the thyme camphor £irst observed by Casper

12,} Arppe was s Pimnish student working ia Woehlert's
laboratory in Goettingen (Arne 115, Pe 143.)

13+) Annalen 58 (1846), ps 4ls

14.) ann, 98, pe 314, '

15,) The original not being available, the reference te
Traite de Chinis organique, IIXI, D. 610 could not
be verified, Neither could the statement be verirfied
from the German edition, -

164) Jowrn. 48 Phaorm, 57(1853), 11186re, Ds 2744

174) Ann, 64 (1842), ps 174, - .

184) Phil, Prans. Roy. Soc, Lordon 1724, Pe 1353 through
Gildemeister and Hoffmann, The voi. olls %and od.)
voly I, Pe 189, -
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Neumann in 1719, From now on its ohemical niggor} is
that of this phanol. the isomer of earvacrocl
later isolated fxom M. fis*uloagx.{SQa chapter on
Genetios,) |

However, the interest in this particular source did
imt cease with $ts ldentification., Im fact, it becane a
mattor of fmportanse as & pozalble Lmarlean source of
thymol as opposed to the sommeroiasl ggoduot obtained ti?st
from European and a:rioaglthyna 0il and later trogga
the Indian Carum ajowane Thus Thomas 8, Wiegaud
1n 1883 reported et one of the Paarnaseutioal Nestings of
tho Ps Co Ps that "Mr, Wallacs Procter grnnonxoa on |
behall of Mossrs. John Mo Maris and co. ~ & gallon bottle
nearly full of 041 of Monards, whioch had been in their

posseasion for ithirteen years, and in which there was &

193) A phsnolic i1somer of carvone from whioh 1t was pree-
pared by Schwelizer in 1841 by the action of P20y
on the Xetona, hence "acld mrvone® or carvacrol,

| Je Pre Chome 3&, De 247} also Aune 40, pe 329

200) Gdld. and Hoffmenn, The vol, oils (2ud ed. voles I,

4714

21, )Ibidam -

22,) Ragistrar P. 0. Pes from 1878 to 1900,

33.3 80n§n£°um§ Prootgg?ign (J. ¥We Bugland, Pirst oent,

e Do FPop P» »

84,) John i, Har!s was wholesale 4rugsists 4n
Philadelphia where he died April 23xrd, 1892,
(Fhe Bra, (1892), ps 3604 3See Phila,
City Direotory.) \ :
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deposit of ‘nearu om-;thira. of n;s !,m.lk'er thymol, porttoni‘
of which scamed to0 bDe wvery pura,® The very fact that
s wholesale drug firm whould have bought e gallon of oil
of horsenint in 1870 seema to show that it was regarded
as an article of promise. That moat of 1t hald remained
unsold after thirtesn years and that tha firm was willing
to donate the artiole to tha ¥useum of the Fu C. P,
an a ourijosity, would seem to indiocate that their expecta-
~ tions had not been realized. | "
Neverthelesa, the 9i) oontinued to attract interest
ad & wmﬁoid posaibility es woll a8 a novelty in the
volatile o1}l industry, Thus in 1884, Sohimnmel and
Company report that their New York dranch hald distilled .
gome of the oil and that g%r;aakiger had 1dentified the
thymol sontained therein, 4 yosr later, this fim
reports that their chemists hed ascortainoa the presence of
from 2030 Dy 64 of thymol in the aila 27
In 1887, Thos. 3., Wiegand agaln reports at a
Pharmaceutical Meeting that *Professor Trimdle presented

23.) Am. Journ, i'hm.’!:ﬂ-.ro 156, .
25., Baricht S« and 00.._Sept. 1884, D¢ 17.

B7+) Xbid, 3“\1&35, Ps 20,



to the eahinﬁt 8 Temarkably fins specimen of Thymol, which
re :emga)ma given him for that purposes It had |
| aapoaiﬁed from o five pint dottle oég 11 of Horsemint that
hed been stanfling for § long time." Appggﬁntly'it was
due to this incident that Hermenn Schroster wndertook.
to exemine the oil under Professor Trirble'a direotions
" He feparts the presencse of s lmevogyrate hydrocardon,
C3ofMigs and of sbout 26 9523 of thymol which he records as
having been dsxtrogyrates
It was this observetion whioh ceused a reinvestigation
end whioch, for forty years, resulted in a more or less

intensive study of the shenistry of the genuse

28.) Recording Secretary of the P, C, P, from 1873 8o
: 1885 {England, The first cente, Pe 364),
) 29‘ AN :om' mm. 59| P.lﬁ?. .
20, ) ¥ember of tho Class of 1888, Ps C¢ Po Fngle 1.0.0.033,
3ls) Ame Journs Pharm. 60, Do 113
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- Ehemical Conatituentss Stulles of a chemical nature

have bem;orewrtg% by the ﬁllaling 1n:ejstisators : ,uz.
| Prooter, Arppe, Bonsall, szgnhouae. Gagharat, _tha

chemists of Schimmel and Co., achrooter. Bchnmann, -
8) 9) 10) 1) iz2)

end zromz;z;, , Hanﬂ.ﬁ(;hs, Ksho, Fiecher, ~ Byron,
Yakeman ¥iller, +the chomists of the Gove Lab, Lesward
is) 16) 17)

Island, Fhillipe 3herk, Johnson Merritt end R. B.
18} 19) | 20) - |
Dremers, Hewitt, and Harwood, ' ‘

) lﬁt Journ. Pharme 17, Pg 864
; ﬁmﬂlen. 58. p. 41
)
)
)

Ane Journ. Pharme 25, pe 800,
m&l&n‘ 98( Pe 314.
Ivid., ps 8l4.
Bors 3+ aid Co, 30pts 1835 p, 20,
Ame Journ, Pharme, 60, pe 10, -
Pharme, Rove 3-4:. Pe 2230
Pharms, Archs 2, Pe 734
10.1 Thesis Us We 19076
1lo Thesis Us We 1910,
Theaslis Ue We 31911le
13.} Science 42, p. 100, elac Saiemo 51, p. 597.
14¢) Thosie U. W. 1915,
150) Porl, aud Daa., 011 RQ‘.. 10.. ‘Ds 242.
16!) Journ Aiie Lhe A o P 177,
17.) Jousne Ame Pha Ae 10, Pe 82.
lon) 30&1%. Alle Phe A, 2- De E22e
19 Joursne Amts Fhe Ao 17, DP» 457,
Jouris Ame Phe Ae 20, py 631,

OO-In tﬂ#l?l\’l"

* & = & »




- The Volatile 0il,

This 48 the produst that firet received attention and,
for the most part, the only product that was studied
gchemicallys AS a rnli. 1t was distilled from the flowering
overground portion of the plant, Special oils have been
distilled at times from the leaves, also from the florsts,
Stems and roots failed to yield volatile oil, at least in .
the amounts subjected to steam distillation, The results
having deen negative, no record thereof iaa made in the pude
1ished reportss | | R .

:_ ~ The yleld of the oil naturally varioa somevhat with
the season, but more partioularly with the ocondition of the
plant material, namely, whether distilled fresh, 1., e.,
immediately arter cutting. or if previously wilted, or,
nore particulnrly. if dried, |

0f the nature of the plant nstorial from which the
oarly oils haﬁ boon aiatillel we know nothing, The firat
011 aonaorning uhioh we lnot something about the nature of
the plant natarial from ﬁhiuh 1t was distilled, is that
produooa 1n.ladiunn in 1896 frun flowering planta collsoted
near Pine Bluff ln carly Auguste This oil was studied by
aehunnnn.l) The oil distilled from flowering planta
sollected near Arena &urlng a very dry season, early in

l.) Please see Footnote l.) following page.
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| 2) :
sngust 189;, was reported on by Hendriocks, ‘)!ho 04l with

which Keho worked in 1907 and which Fischer reinvestigated
in 19105 had been purchased from Henry Haggard, a aiggillar
of wormwood oil near Lodi. The 0il with whioh EHyron '
worked was obtained from the same sourcs having boegi
-ﬁiatillod in 1910; also that reported on by Miller,

~ In 1918 Fellie Wakeman )reportel that the torrono,
previously assumed to be limonens, falled to yield derivas
tives oorrssponding with those of either limonens or pinene.
In 1919 g?n'uorkara of the OGovermment Laboratory at
Antigua, British west Indis, reported on en oil distilled
3 dnring'tha previous year from plants raised from seed obe
tained through the Aoting Superintendent of Agriculture
for the Leeward lslands, British West India, fron thl

Bureaun of Plant Industry, Us S« Dept. of Agre In 1930
Wakeman tnbetantistel her previous olaim that the terpene

Ph, Rev, 14. p; 2233~ Footnote Loy 9reeodins paaa}
Phe Archives 2, D. 73,

Thesis, Us W, 1907,

Thesia, Us W., 1910,

Thesis, U, '.. 1911,

Thesis, U. We, 1915,

Science 42, p. 100,

Perfumorg and Ess. 011 naen 10, Do 842.

aoianco 1, Ps 397,

WO ~J O N O3 DO I
-« * &
L

a8 & 2 & 8
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\

isolated from the o1l 1s a new terpens, Isovaleric |
gldehyde was 1dentified by ite p-nitro pheryl hydragone,
and carvacrecl by its urethanes B
The oils distilled in 1918 from materials which were
gathered from the Prarmaceutioal Gardens, Eighlends wnd
Lodi, were studied by Sherk, who separated hydrothymoe
quinone by diluting the oil with hoptane., The eymens ob~
tained from these oils was iﬁnﬁi’ied by 3o Mo .:omton.
He Merrit and R. B, Nreners by means of the following
derivativess R . |
o nephenyl eymens sulphone amide, Be De
1274128% |
n~ ~naiithyl eymene sulphone amide, ms De
103-1049
n-uml-z-amﬁl sulphone amide, m. P
117-118¢

10¢) Journe Ae Phede 10, pe 97,
ut, Journe Ae Fhele 1.2, Ps 222, .
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"' Density. No densities were rescorded dy the early
observerds Even 1f such had been determinsed for oils from
which thymol had separated after years of standing, such
constants would dbe of little value. The densities here
recorded, are taxen from rioards that report the aouroe,

etoe 0f the reapective 0115.

 0.9307 at 200 (SGhunann an& Krumtrs)1° 1895)

0,932 at 15° (Henfrichs, lxasa) r .
0,947 at ao°'(sharkgajzozli'zo.vea and stems, 1918)

0,9149 at 20° (Sherk, 1921, fresh, flowering herd,)

| Florida variety, 1918, Fharm. Garden.)

0.9212 at 20° (Sherk, 192&s Highlands, 1918)

. gildemeister and Hoffmann record the density as vary-
ing between 0,930 to 0,940, having taken these data from
Nellie Wakeman's nanosrash.a) From the adove figurea 4t
becomes apparent that two of the more recent oils had densi-
ties appreciably below 0.930, also that one of the olls

1.) Pharme Rev. 14 (1806). Pe 324 also Proce Ae Phe As
“ P R38 E 6):
B.) Pharme Arche Bep Do T8e
a ) 3. Ae Phe As 10, Do 97 .
4s) Glldemeister end Hoffmenn-Kremers The Volatile Oils.
2nd ede IXII, De 463,
8.) Balls Us We Ser, nos 448 (1911) ps 244
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exanined by Sherk had a slightly higher density than
04940, | | | |
From the data recorded under cohobated oila, it bee
comes apparsnt that these may show & much higher ilans:lt;r
than that of the oil firat separated,
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. Angle of Rotations Inssmuch as most of the oils
distilled were too dark in color %o admit of the determinge

tion of their optical rotation, bhut few data are reocorded.
Thus Schumarnn and Xromers report the p20° as 0,05882

~ for an.a;l distilled in 1896, 4 few years later Hendricks
revorted that the oil examined by him was almost inactive,
(Presumably those oils wers distilled from flowering herd)
| tnkins.thair‘%atn from !akunan'a-uonogra@h.a) 0ildeneister
and Hoffmann state that the 0il 1s mostly inaoctive or
slightly dextrogyrate. |

2)

o) Pharm, Rev, 14 ‘1896’. P 224,
i) Pherme Aroch, 2 (1999 }. P T4,
«) Bull, Univ, Wise, No, 448 (1911) p. »

1
5
4.) The volatile odils, 2nd eds, III, De 463,
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Phenol Contents ¥hat the phenol sontent of the oil
 ghould vaery with airferoniziwgttiea of the same spesies,
also with soil and elimatin_aéhditiona. and, lastly, with
the mores or luna.advanced sravth'qi'}?a plant, was t¢ de
expected, Thus Sohumann and xronora found BEép.ss in the
oll distilled rre: wlld plants aolleetod at Arsna in 1895.
whereas Hendiriche found 62 D.o. in an o1l from the same
source in 1699, In 1926 Lyman D. ?onlua 41stilled a Florida
0il that ocontained as nunh‘?s 73421 DPs 8, whereas the
oils inventigated by Sherk which had previously deen dise
tilled from plants raised in the Pharmaceutical Garden
from Florida uoﬁn, sontained eal;' 45,9 Dete and 46,7 Dy 04
raopaottwulyz rblleuins ¥akeman'e )dhxsnonﬁ. Gildeneister
~ and Hoffmann record GO D.oe
AS was to be expected, eochobated oils reveal a higher
phenol sontents | | '

1,) Pharm. Rev, 1451896 s Do 223,
2,) Pharms Archs 2(1899 p. T3e
3. Lyman D+ Fonda, Qhﬂﬂiﬂ. of no::ﬁl. ‘1927’; Pe 51.
4.) Journs As Phe Ae 10{ 19213, ». 97,
6+) Bull., Unive ¥Wis, 448 1911) s 24
6+) Gildemeister and Hoffmaun, Thn Volatile Oila. 2nd ed.,

. III. yl 453'




V’*

in3d

Hathom ;_'&1_.2 ion
Methyl and ethyl ethers of phenols, more pmzmwxy

of hydrothymoguinone, are not unknown 88 plant sonstituents
e+ 8¢ dimethyl ether of thynon:rdro quinone is the
principal sonstituent of nrnlca. root ozls ayapans 01l
and the oil of Eupatorium upul:tfolim. while ethyl ethar
of p~hydroguinone ooours in small emounts in star snise
olls 9 Rence the determination of the methoxyl aontent

. of the o1} seemcd oalled fors Fhis was determined by

4) :
Sherk for the three oils examined by hime

Description of oil 2agoontng§ of ~BCHy

Borids variety 0.26 p.os
Righlands - 0.08 p.o,
Lone Rook 0417 pete

1,) Gildemeister & Hoffmemn, the Volatile Oils Vol. I.
Znd Gd.. Pa 4794
2¢) Bulle Unive Wise Nos 693, DPs 49,
3.) Gildemeister & Hoffmenu, ‘the Voutne ona. Vols I
2nd edey Po 476, .
4¢) T2 Ae Pha Ao X, De 417,
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. Phymol and carvacrol, AS stated in the historieal
introduotion, thymol was the first compound of definite
chenical compoaition to be obsarved and idunﬁiriedi)

For & tims it was sssumed that 1% wes the only monatomio
phenol present and that 1t waa oharacteriatie of the

apcnieﬂ. B ite uamr carvesrol was regarded as ehnrwtor.
iatia of the related cpeeioi. N, fistulosa, Working with
larger guantities, however, revealed the faot that wheress
ihyiol was the dayinan& monetomic phenol prgsont, 1t was
accompanied by lesaer smounts ¢f carvaorole Howevery
working with similsr amounts of the volatile oil of N,
figtuloss the presencs of thymol could not de detected in
the sarvecrol, the dominent monatomic phenol of thet
ap.aiosua}

~ Fot only ia it an easy matter to separale the thynoz
well nigh quantitatively from the other oonstitnents of the
0il by memns of 5§ ps 0s mgueous alkall, dut thia rrocedure
is necessary not only for the isolation of the thymol, but
also for the matisfactory stuly of the non-phencl constitue
‘ents, House in the distilletion of the oil and after the

1.) Traite ds Chinie organique III, p. 610 (mee Chapter on
Chenistry, footnote noe 15)
2.) Ph, Arch. 2. Pe 76
Ibid, 2, pe 78,
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dsternination of 1ts physisel and éhémiaal conatants,
whenever thought daulrnhlzi the igolation of the thymol
wes the first step taksn,

In this oonnection it should ba pointed ocut, that wheree
as the 5 p.ce agueocus alkell, whonm applied rapeatedly, will
completely exiraot the phenol, the alkaline solution will
also contain some mon-phenocl aenstitnontn, whioh, while
:.molunlc in either water or uwnn alkali, are not
msaln‘nlu in the aguesus phenylate selutions Attenpts to
remove these non-phenol sonatituents with cther before
precipitating the phenol with ecid, led to thn ohsorv;tiul
that such immiscible golvents eas sther and peircleun ether
extract more or less of the phencl as well from its solution
in aquedus, r.Lun. | 6)

| Sherk follawing riunca . procesturg found that ea¥vmorol
mx.maxamwmnm. ware resdily extrasted from alkaline
phenylate selution by ether, snl that only s slicht
coneentration of the fonwphenol sonstituents were found
to be present, .

A8 i1 the canme of oymens, thymol and oarvacrol lmre
- studied and a revised monograph was prepared by chaehak
in 1921,

} Phe Rev.s 14, p. 224,

}
; J*y Ae Phe s X, P« 9,
) 3. 0. 8. 93, Do 8674

oo

- % a &
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Terpenes

”

It has already deen yrepéua that teorpesnes may
Play nn tmportant part in the genesis of other cyclie
congtituents which have been 1solated from the plant or
whose presence has deen indicated. (See Chapter on
Genstios.) Although mone of the terpenes which have
been suggested, have ever been found in the Monardas,
yot ths presence of nmﬁm in Monards fistulosa L.
waes assumed by Hendrioks in 1899, when he prepared limonense
nitrol bensylemine from the 170° %0 180° fraction of the
volatile oil, Brandel, 4n the sams yoar,identified
the presonce of limonens in Yonarda fistulosa L. by the
formation of the same QGerivative wsth" 'n melting point of
93%, ' '

1‘) !h‘ m&.. 3. ’I '51
2¢) Phy Arch,, 2, Ps 16,
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~ Specisl 0ils

Whervas, the volatile oil of this mpecies, whether
distilled for commercial or other purposes, is commonly
prepared from the overground portion of the plant out
auring the following season, the following special oils
hav- been prepareds

Leavess -
Hewitt in 1928 obtained & volatile oil upon distillae
tion of the patralcunzather extractive of the leaves,

In 1930, Harwood reported 210 se. of volatile oil
upon distillation of the soncentrated alocholie extrast.
The o1l from seversl cohabations were alse collestsd at
thiu tine, |

‘gorollest | 5

" small sample of oil was distilled by Hewitt 4n 1928
from 72 Om. of sir dried florets. Becsuse of the small.
quantity of oil obtained the cohobated fraction was added
to the original oil in order to ascertein the density.

Calycess .. )
In 1919, ¥ax Philipps steam distilled the chaff

1.)Jmi.rn; Ae Phe A» 17‘-, f._.ﬁep
2,) Journ. A. Phe 4420, Ds 631.(Please see bottom of followe
ing Page for footnotes B.) & e)e



grom the salyces snd obtainsd 1644 06, of oil, FPhenol

by sssays Eydrothymequinone was identiried.

Footnotes cont'd from praceding paget
3.) Journs Ae Phe A 17. Pe 458 4
é,) Journs Ae Phe Ae 8, Do 178¢

- 188

content was determined, snd thymol eontent was computed
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Density of Special 04ls of Monards punotata L,

gince the density of the oil of Monarda puactata was
recorded on oils obtained from the whole herd, it was
necessary to sompile separate densities !rdm the oils
obtained from different parts of the plant,

' ”Tha deansities, here recorded, as in the case of thoai
recorded from tha oils of the whole herb ars taken from
records that report the sources, eto., of the respective
ollss '

- 1) ‘
0,952 at 2090 (rhillipsé) ghaff of salyces, 1919)
00,9652 at 2000 (Hewitt, afriod florets, 1928)
049472 at 229¢ (Harwood, leaves, 1931)

In ocomparison, 1t will de found that the denaities
of the special oils sre mueh higher than the densities
recordesd of the oils odiained from the whole herd,

1.) :‘ Ao Ph, Lt 8. P; 1"8.
2:; Ja Ae Fhe Ao 1?. P 4HB 4
Bl Je Ao Phe As 30. Pa 631«
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Fatty Oils The volatile 0il having been removed
grom the petroleum ether extrast of the alooholis extract
by steanm aiatillaxian, an oily product meparated from
the aqueous eondsnsato that gawa the following chenical

oonstantste _
. | B .
| ao1d valus 24,08 25,37
Saponif!oaxion |
valne £51,11 252,09

Todine value 61.96 48,93 w

" Prom the non-saponifisble portion of this materisl
there was obtained a gubs tance giving the Liebermann test
for sterols. After numercus purificetions it melted af
136,59, Its acetate melted at 126.5%, These constenis
indicate phytosterols

Another nonnsnponifiabln anhatanno. neltins batween

62 and 66,09 !ns not identified.

The saponifiable fat was found to oonta&n stearie
acid, me Ds 69,59} mepe of scetophenone ester 64,60y
Other acid materials with melting pointe of 60° ant 81°
pespsotively wers imolated, but in such small smounts
that their puriffoation snd identification was rendered
imposaible, o ‘ -
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It was n.b..tnuho. in 1004, Tiret imolsted au enzyme
from Me Fistulosa which had the eapacity teo oxidize
hydrotwmmnl %0 thymoquinons, with the internmeldiate
formation of thymoquinhydronss f%his observation has supplied
an oxydase reaction whioch uzu,ro unusual in its charsoter
that the details of the test may bde worth while
recordingi »

L *20 1/10 grem of hydrothymoquinons was
sudjected to the exidising motion of oxydase by
allowing the hydrothymoquinons %o stend together
with 0 eca of oxydase solusion and 20 e6, of water
in & wide mouth flask, After standing 43 hours
the firat change was _nottuta Small black erystals
appsared in the flask and contimed to increase
in guantity for & period of 48 hours more, at the

. end of whioch time no more blask ocrystals seem to

. appears The mixture, howsver, was allowéd te
stand and further shanges were obaerved, After
standing for snother day or more, small yellow
erystals malde thelr appesarance, and in one week
from tha time of their initial appearance, all

1., Ph. Reve 22, Do 190,
2.) Xoid, 2» 194



162

the blsck oryastale had formed into the yeilow
eompound. ¥

In the na;?ynr swlnsloma.otem!.nsl its Geath poing
40 lie between/and 819,

In 1907 tm“psrrmod a series of Axporimnto
which showed that the greatest amounts of engyme might be
found in the greenost and more vigorous growing luvaa;
while 1% was found that leaves obtained from the lower pore
tion of the stem montained only one-tenth the gquantity of
engyme when conpared with the amount obtained from equal
weights of leaves taken from near the growing tip, IV was
also ascertained that leaves which had prematursly been
colored rved in sntumn yieldsd smaller anounts of the ferment,
and that eolored florets contained only about mMantl
the smount of the enzyme found in vigorously geowing . leavess

A yoar later mmﬁ 'mportd the ooeurrence of a
1ike enzyms in the leaves of M, punotata and in 1909 re«
~ peated on thie species the experiments prcﬂm;aly performed
with ¥, fistulosa and oonﬁma the results, .

!n 1896, Beurquelot )haé shown that tyrosinase from

3¢) Phe Rave 22, Do 190,

4.) Bulle UiWs 448, Do 374
H.) Ibide

6.) Ibide ’

Yol GWD’SO rend, 123. 90 420
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gussuls delice has the eapsoity to oxidize thymol and
carvacrol. Repetition of the experiments by Rabek

gave negative results 2o far as the encyme of l.. fistulosa
was conserned, However, Reabak had unsed strong alcohol
whioh, sccording %o Bourguelot destroyed the :!;.Wq The
error in teohnigue being vorrected by Wakeman results
ware obtained with extracts of X, fistulosa whioch, while
not satisfactory, were not negative, |

- -

8.,) Fh, Revs 28, De 190,
o) Bulle Ua We 448, Do 37y
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~ Roota

80 far the inorganie e&natatuanta only have been
- inveatigated, vis. dy 'mwooa..“ | | -
The moisturs determination of the air dried utorla‘l;
when ascertained by the xylens method, yielded 4.0 D.0s
gnd 4.5 P.os respootively, ' - e
. Upon ineineration, the eir dried roots yielded the
tbllowing‘rasultnta' ‘ . | B
| | N N
Total ash - %483 pecy 8,74 De0y

Watere-insole )
“ash 6,67 "% 4,71 %"

Vater«sol, ash 0,96 * & 1,03 % »

men analysed, the ash was shown to have the following
somposition, the parcentages deing computed with reference
to air dried root. |
r ¢

Ca " 0.20 p.ce 0.24 Dpecs
Mg 0,02 % n Q0,02 % n
Fe ~0.044n ®» Q0,045% @
Al "~ 0.06 * ®» Q,065% ®
Cl ~0.015" & 0.,014" *
GOz 0.21 ® ® 0,28 ® ®
304 0.132% ® 0,144% *
8107 5.01 ® » 5.4z " ®
Undetermined l,72 ® % 1,406 ® 8

1.) re Ae Pha Ao 20, 9,433,
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Stenst

There is no speoific mention in the literature regarde
ing the distillation of a volatile oil from the stems of
¥onarda punotata, although Shorkl)in 1921 recorded s volatile
0oil whioh had been obtiiund-trou the leaves and stems.
However, since the volatile oil obtained from these parts
of the plant eould not give any definite information re=
garding the character of the oil of the stems, it may de
understood that the stems hsve not deen individually
inveatigated, |

1,) Je A« Phs 4o 10. Pe 97
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Leaves

" Inesmuoch as the early interest in the plant sentered
~ about 1ts volatile oil dietilled from the overground |
portion of the flowsring plant, the shemical studies
were restrioted to this produot, For a better understande
ing of the blochemistry of this spevies, as well as of the
entire genus, it was necessary to study the non-volatile
oonstituents as welly This was particularly true of the
leaves, those organs of the plant whioh constitute the
photochemical laboratories. of so many representatives of
the vegetable kingdoms Hence the chemical study of the
| leavea, in acoordance with the gensrally accepted ggthoda
- of phytochemical analysis was undsrtakag)bx Hewitt 4in
1925, This was supplemented dy Harwood 3n 1931, who
nade s detailed study of the inorgenic constitukhts as re-
vealed in the ashs B |
. Hewitt's investigation, naturally, resulted in the
isolation of a ®volatile o04l" obtained by steem distillation,
not of the leaves as such, dut of the petroleum ether
extraot after the solvent had been removed by distillation,
The 01l thus obtained (v9 di) represented a yield of 1,51
Pe0s It had a density of 0,9420 at 23.3% In a 50 em
_ tube, 1t deviated polarized light 0,27%to the left, Its

3.) Pleass turn tg guztga)er following page for footnotes
L L ] .
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{ndex of rofrantian taa found ¢0 be 1.4927 ;t 250. Is
assayed 73 r.n. phenol e | 5
Moisture. Determined by ths xylens meihod Harwood
found the moiature eontent of thn'nig drio; leaveas to §0 '
8.0 Pete A& T46 pece respectivelys |
- Ashs The ash a;terninasaonn. also the analyais of
the ssh by Harwood )yaeldad the following resultsie

_ _  § . 13
Yotal ash | 13.57 PG 13,29 Dase
' Nater-insol,
' ash

;a.es . 0,52 % W
| vatar-aol. ash 2,38 » = 2.77 " ®

A0id-insols
. m : “" L 2N ‘.5‘ . n

In view of the high water-insoluble ash eontent, the
question may well -arise whether the total ash content as

Footnotes eont'd from preceding pageie
10; dre Ao Phie As 17, Ds 457,
zbia,. 20, po 438, |

} Homtsh.. 6, ps 989 {1885},
ere Ae Phe Ae 20, Ps 4:350
) Tbid,
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raVQnisa represents inorgenic oonstituents exslusivelys
;haru 1s always denger of including in this result
microscopie particles of soil thrown up against the under
surfaces of the leaves by heavy rainase |

¥hen analysed, the ash revealed the following
constituents, the percentages being oonputga with reference
$0 the total ash,

. ¢ | 1z
Mg 0.,173p.0+  0.171 PeSe
- Ca 1.19 n ® 1.14
- Fa D14 9. % 0.14 ﬂ -
Al 0.24 " ® 0.73 w w
- cl 0.027% ® 0,032 * =
coy . Q.15 n® 0,74 " @
80 : - D.25 n ® 0«26 " %
3103 5.78 & @ 577 & =
Bndaterninol 4,78 ®* ® 4,85 * ®

The high jaroontasc of silicates might be interpreted
a8 lending oredense to ths supposition that part of the
total ash content is due, not $o inorganie sconstituents
of the plant, dut to soi) adhering to the leaves when
inoinerated, However the low osrbonic ssid eontent when
compared with that of the floret ash is noteworthy,
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The molsture oontent of the air-iried bracts was
found by Knrwood,“whon determined by the Xylene method,
to be & peoe in &uplicate determinations,

. Two ash determinations, ocomputed with refersnce to
.31:.' drisd material, yielded the following resultsie

| 1 11 |
" fotal ash 11,23 pece 11,37 Pecs

later-inaol;
ssh 7.87 » ® ?7.81 # »

: _ ;

" . Water-aole anh 5,36 " ¢ 2,76 = ®» /

- Acid-insole
. as3h

3.3 ¥  330%e

| The following osonatituents of the ash were detormined
quantiativelyt« | | _
b ¢ O

Mg 0.10 peos 020 p.os A
Ca D74 ¥ = e De76 B ®
Feo 0,10 & QIO nw
Al 024 " % De24 " ¥
01 L 0.11 " 8 0.13 "N
€03 0e89 ® ® (.86 " ™
804 ¢ 0,35 %" ® (.36 %W
3105 &:15 " w 5.04 L
"e. 482 n®

Undetermined  ¢.72

1.) Ire A¢ Phy A« 20, Do 436,
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g;orats

S § R | |
Although Beck had made & preliminary study of ﬁhs

florets of Yonards fistulosa as sarly es 1903, those cr)
: -/

M, punctata were not inrastigggea until 1928 bty Bewitt

and again in 1931 by Harwood, |

SRl E@xar Contents The water sontent of the fresh

florets, presorved in xylene ao :gan'na qolleoted and
wolghed was raung)to be 69 DuCey rbrlthe‘gig;griaaﬂ
matorial, Hewitt found & Dece and Harwood 6.8 Peoe and
6.6 Peo. respeotivelys R

© Ashe The air dried florets yielded the following
resultsi | '

Hewitt
| S ¢ 5
Totel ash 10-89 p.c.‘ 10420 Do -
vater insole ash 4,09 * % 3,99 "
Water sole ash 6.20 * ® 6.21 ﬁ-- |
,f_Aoia insola uéh - e )

l.)Pharms Rov, 21, p. 111. '
2.) JTre Ao Fhe A» 1?. De 457,
3.) Ivia, 20, De 436,
4.) Ibid,

6.,) Ibide, 17, Do 457,
6s) IDide, 20, Pe 4364



Harwood
. o R B § ¢ 11X
Total ash - . 10,83 p.ce 10,91 Peos 10449 Decs

Water insole ash _6.00 " " 611 %w 5,52 me
"ter “1 . m ‘ ;&0 £ ‘:'1‘-, *‘aﬂ:n .. ‘.’7 %N
. Acid insol, ash 1,36 = ¥ 1.31 = % ‘ﬂ

.?.

From the above figures it becones aprarent that the

" gotal ash sontent is relatively high, that the pevoentage

of water-insoluble ash of the material incinerated by
Horwitt was appreciably lower than that of the florets

burned by xarwnod. and that the ;cid-innolublo ash content

13 not high; .
?ha atudy of the ash sonstituenis acterminod hy

7)
Harwood yielded the following resuliscomputed with refere

ence to the alredried nateriale

Bl

4

¥g 0.048 PG« 0,042 PaGoe

Ca 0l24 B M 0.24 MW

Ye 0,073 % ® 0,067 %"

Al 0'242 ® ®  0.240 W ®

c1 0.04 "€ 0,22 3¢

GO,  2.01 ** 208 %@
. 027 mw 0,31 ®W
142 nw 1,37 "

unaetornigea Gi7L w W 8.3 *°

7o) 3re As Pha Ao, 20, Do 4374
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It should soarosly be muaua:ry_to point cut that ’
the results tabulated above afford dut an imperfect
gnsight into the inorganic sonstituents, Thus the oarbone
1¢ acld oontent of the amsh is, im all prodability, mot due
to the presence of oardonates in the plant but a result
af the method of analyniss Azain, any mitrates eccurring
in the Dlant will not be found im the ash since the "
nitrogen of the nitratemdiole escapes as element when

" the nitrates are heated with eubm.'

volat:llo 041y When subjeoted to steam dﬁatnlation
by Bewitt . 72 g. of florets ylelded z.u. o!ac a.arb-.nol-
ored 0il or 3.48 p.¢s 7To the original 0113.. the snall
anount,resulting from four echotations had been sddeds |
dpge 8 049652,

~ In this connection 1% may be pointed out that in
the moisture determination dy the xylens method, the
bulk of the volatile oil is to be found inm the Xyleme
distillete. It is of interest to note that neither the
xylens nor the agqueocus distillate gave resctions for oitg&r
thymol or sarvecrol when the Flusckiger test was applied,
The dark color of the ¢il is ne doudt svidence of the
preaence of qninhydrem. ' t -... S

"1". ‘w mt A 17. Pe ‘5?.
’ Ibide



Inorgenie Constituents

4% pointed cut, the geneeis of thymol and earvasrol
(3es Chapter on Oenetios) mey depend upon the inergenie
 ponstitusnts which N, punotats derives from s sandy soil
and which M, fistulose derives from the slay soil in which
1% growsy

 In oonnection with the discussion of the quinhydrone
hypothesis of pigmentation, attertion has deen direoted
to the role which the metallio elements, ne doub¥, play
in the pigmentation of the florets, |

A study of the non-oarbon elements and their possidle
combinations, therefore, was highly desirable, BZuch &
study was andertaken by Harwood in conneotion with bdoth
M, punctats and ¥, fietulomas

' {Ploasi see tadle on following page)

Int-éntinc a3 the above data may be, they de iat.

st least by themselves, throw any direct light on the
genesis of thymol snd earvaerol ia the plent. What is more,
the question of the accuracy of eertain results has arisen
to plague ths speoulators Not only are the results aot at
all inclusive (see portenfm of undetermined eonstituents
of the ash) dut 3t has Deen pointed out that possibly part of
the ash was not made up of the ’.noramia sonstituents of the
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| Root - _Stem " Leef
M, punc~_ N. fise N, pince Ms fis- N, punce ¥H. fige
ata tulosa _tata __ tuloss _tals tuloss

0 0.25 De0e 0,340 0.6309.0.‘b.19pgn. 1.19p.0, 9.;3 PeOe

) D24 0.4 0,430 0.18 Iglﬁl +
¥g 0,02 0,071 0.029  0.017 0.173 0.1

pe 0,044 - 0,19 0,088 0.046 = 0.4 0,088
Al 0,06 . 0.9 0.11 0.029 0.24 0,16
o Qe06 0019 ‘ 0411 _ 0,047 0,23 '! 0.18
1L 0.015  0.82 . 0,082 0,028 0,027 0,038
" 0,014 0,26 0,059  (.028 0,032 - 0.024

| C0p 0,021 0,020 0,69  0.84 C0.15 0,028
T® 0,022 0,024 0,61 0.8 0074 - 0.024
80‘ 05152 i 0,38 0.3 - | agiﬁ v 'J 0,28 0.15

L 0,144 - 0,13 029 0.15..1 IQQB‘ o Dad3
deter«- . . RS . . . o

- mineds | S o LAY

0.92 . . 2,84 - 1,98 &8 0.92

e

o 0a10 2493 ¢ .88 0 488 0,70

Plosss soe following page for the remaining partt
of this tables | o '
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Brect © Gorolls
L

Me _ ¥
punctata fistulosa punctata fistuloss
Ca - 0.74 picy 0459 peoe 0424 Pete 0.32 Deoa
¥g - 0,10 - 0.1 0,086 - 0,061
o E 9.1.0 _ 0.11 . 0.0&3 0,069
om0 0.0 - 0,10 0,03 - 0,088
E o) 0,10 0.0 0.06¥ 0,088
AL -, 0,24 - 0.4 0,242 - 0,32 -
- 0,24 . Ded4 04240 032
€1 - 0,11 - 0,073 . 0.24 - 0.025
: - Q.2 0,078 Oe24 o 0,009
GOz 0,89 - @40 8,01 - 2.3
T 0486 140 2,08 1.3
804 0.35° - 0,60 " -0.27 © 0418
R Y 0,50 S 0,31 o 0.18
810y 44158 - B9 “%.42- 3425
T 404 - 4,09 1.87 1,08
Undes - L _ o
tores : e
mined 4.72 . B8 8.7l ¢ B8O -
. 4488 Bed8 BB B39 -

plant; but soil ndhuﬁnc wore aaruml;ﬂr to the leaves,
It may, thersfore, be nesessary te repsat the work defore
satisfaotory sonparisons with the determinations of the
inorgenie eonstiituents of other apecies ean de nade s

It shonld scaresly de neceasary $o point out that any
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nitrates ocourring !.n thu plant are &ntrend during the
incinsration, also that the oarbomtas rocorded m, ne
doudt for the most mrt«. not %o de found in the living
plant dut are products of oonmtioa. Ihat other ohangu
pay be inwlwa oannot be stated with certainty. Hevere
theless & emumauun of this umt of the :uro prmuu
of ths plant 1is qroa‘bly 40 do desireds
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' Genetiocs

" The 1solation of i mombher of oxidation products of
¢ymene from several species of Monsrde 1s not only |
dntaresting but highly significant,
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' #Althnugh the presence of the monchydroxy=
thymogquinoneshas been indioated
noliher has been isolated thua far,

A8 8 basis tar alassitioaxion and noumnoluxuro the
aarinitzon that organic ohemistry is the chemistry of
hydrocarbons end their substitution products is highly
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satisfactory, However, it is s purely arbitrary
goneralization though & valusble one, Interesting
as is the evolution of such & serias of oxidation produotis
g8 the ous revealed sbove, it thoows litils direct light
on the life processes of the plant, |
~ Portunately for the diochemist whoe s inelined te

delve into the life prosesses of ths plant, this itself,
at tinea, points the wey, Thus, in the case of the
Monardas, 1t has been pointed out that the }representatives
of this genus contain an enzyme that has the oapacity
to oxidize hyirothymoquinone to thymoguinone, ({See
Chapter on Enzymes.) |

In this eometaon 1t thcnld b. pointed out that not
only 4o varions unimown satalyets, as well as known '
(enzyme), avall themeelves of atmospheric oxygen to oxmg"_n
hydrothymogquinons to thymogquinone, dut that the former
will undergo sntoreduction to hydrothymoguinens in indife
ferent solvents while at the same time it is presumably
autoxidized, As has deen pointed ocut repeatedly, the
solor changes that take plase in produocts of the plant,
such as the volatile oil, m?traly chanelioneliks in |
sharacter and often wholly unexpected, It is this very
lability of several of these substances that cause them $o
be 80 interesting bdiochemically, " |

- I2 4n the chemical properties referrsd to we find @
partial explanation e¢f the 1life processes, it pust de
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rans&bared.tﬁat ovuﬁ 20 fir ng the series of éumpunndn-
izvolved are oonncmmuﬂl.*&nlr s Dartial o:aﬂuumuttan!na
been lffafrad. _._‘

 +3 thymoqutnonu autoreduces itself to hydirothymoe
guinone, the reduction of the latter to either thymol or
orrvecrol has not beon carried eut ariitioially ia the
1a‘berntory- Catalytic reduotion of hydrethymoguinone
~ has resulted in the farmetion of terpane~2,5-diol, ' oy
in the sddition of hydrogen to ths doudle linkages of
the bensens nucleus s Bot in the replacement of sither or
both of the hydroxy group by hydrogenm, = Upon dohydration
this may yield terpenss es indioated by the following
formules. L B

CH
- . H < ‘“" Hz
B ' L Ay
N . % Hy * | T H
B - P> 4 Wy) “c\c/c
' ﬂ)\fm‘ " T/G{C::H ' )\cn
_ - ' CH L
"o \/“ Ter Jl. diene 2,4
v P
C#
CH'/, \C Hy THS
Hydrothymo- g
?w'uozmg e lf“
N
;_ﬂ. CHy

Térf a di-ene 2,§

Terpa di-ene 1,5
«-Phellandrene
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This possibility is of interest, not only fxom the
faoct that torpenes (q.ve) have been found in Monardas,
but norf,pnrtsgularly from the observaiion made by |
~ Wallach  that when y~terpinene is oxildiged to its srythrol,
' this upon splitting off three moleoules of water will
~ yield elther thymol or earveorols

Ciofyg Cy0M16(0H), «3H-0 - - C10H130K
Terpsug Terpene Thymol, or _
. erythrol carvacrol

Inaswuch s the produstion of thymel or carvaorol
resulting, depends upon the sonditions under which the
experiment is conduoted, 1t was thought possible that the
inorganio constituents (Q.¥e) of the plants might be &
contributing faotors This seemed all the more probable |
since K. punctate, which produces thymol, grows on sandy
soil} whereas M. fistulesa, which produces carvacrol, grows
on olay soil, (See Inorganie Constituents,.)

' Shess considerations made a revision of the terpens
constitusnts highly desirable but, unfortunately, these
studies were interrupted by the World War snd have not bteen
resumed since, partly decauss of the large quantity of
151.3110 01l necessary to obtain sufficient amounts of the

1.) Gildenoister and Hoffman, The Volatile 0ils, 2nd ed,
L £ 1' De 530‘ .

A
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$orpens frictlam roquired for such & atudys For the
present, therefors, littie_ more oan bs done tham to specue
late aa to0 the stmotm-i oL the tei‘pems that ean yisld
theoretioally the ons or the other, or doth, of thaeoe
phenols through the rsspoctive eryihrols,

Hy ’
}{H\“ Y
- ” ]
" c-oH : /

u._é " Coﬂ
_ - cu :
) ch cH . { H \c/ . |
[ / ){
c “
u,c/\cu _ s s _ Uy CHy .
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e
)rll'eﬂ-'tn f,‘ / \c,o N . ?/c\lc"
. > |
| R "N
Hs ChHx - #s CH3
B y -Terpinene ~ Thymol
R ¢ 2\

i, c" . . “‘;:--..'D . "
h{I IIH —_— ."il!{ ﬁu - :!.‘ .-f“'“
N AL N
' A, CHy 4 CH‘; : cna. ICHJ

«- Phell- «-Phellandrene Carvacrol

- andrene erythrol




Terpa di-ene 2,5 Terpane tetra-ol Carvacrol
2,3,5,6 '

Hs

-Phellandrene ~Phellandrene Carvacrol
erythrol

g2
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“ 3"“““'.1) sugges® the hypothetical formation of
hydrothymoquinons in the following manner from
~ phellandrene but it does not appear produdle that the
| plant could dehydrogenate twe hydrogens from the |
~moleculs in such s manner: (3ee "% in formilas)

Tﬂs _ k3

AN
N A eV

. 1ﬂ/ . 3
H ‘}k T
5 C H’ : HJ < “5

«-Phellandrene Di-hydro hydro- N)«lra?h mo-
e‘r}/thral ; ‘!‘h‘y“gawhol‘la . ?um. ne

1

1,) Barcus, Unpublished Thesis, Univ. of Texas, 1935,
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ALl of the gsompounds iomidom thﬁa i“a.i ars oyclie
in charactsrs The presence of oitrel or e oitral-like
aldehyde in M. eitriodera naturally tempts the biochemist
to inolude im his speculations as to the life Irocecses
~ of these plants mot only suoh ohain sompounds with am
equal nmumber of sardon doms, but slsc sompounds with o
lesser mumber of carbon atome, indeed to go dack as far as
some of the simpler produsts of photosynthesise

co, .

cop
CB,0

| CMy(OM)COCH,(CN) . CHplom)omD
. | pinyerexy . Hyarory acetaldehyls
: acetone _ _
| EEze00 B OReCHO

[ -

Oly

Acetons | Acotaldehyde
CHAC =CR €HO

CHy l (see follewing page)



1068
soniensation of two

l | | - molecules
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/N

oHp  oHg

-

CHeC~CHeCHp~CHy o0 =CH-CHO
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(see following page)
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“Ha \C/CHA.
|

X;\CH:

Terpinolene

* For this and ofher changes see Hall, Biogentics in the

L]

s H
Ha "
H
H3 Chs
Terpinene Terpinene
erythrol

C o e

Carvacrol

Terpane Series. Chem. Rev. vol.XIII, p.479
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 hese constdsrations inolude only volatile constie
tuents of the Monardss, but these play an important role
in both perfune snd pigmentation of these plants {See
Quinhydrons hypothesia), It 414 not wesm worth while
to disouss here such komral and well unown spesulations
a8 those pertaining to sarbohyirate synthesis whioh se
‘many plants have in oommon, Neither 444 1t seem proper
%0 smphasize the role of that almost universal pisgment
of higher plants the chlorophyll and the role which 1%
plays in photosynthesiss The odject of thess dlogenetis
discussions was not to present a gexeral plam of plant
physiology so far as chemicel reactions are conserned, dut
t0 present a speculative dagis of the special life procese
sen of the genus Monards 50 far a8 this may bds dased en
the chemistry of thess plants s revealed thns far,
~ The possible role of hydrothymogquinens gluoosides
has not been discusued for the simple reasen that more
experinental evidence is needed %0 make such discussion
profitable, Yor the same resson the discussion eof piguents
other than thoss 1isted above snd those derivable theree
from, viszs the quinhydrones has been omitted though the
preasense of pigments of an mthocnnim ‘aharmtur has beon
indicated, (Ens.) |

| 1:) ¥, ¥, Ens,; unpublished Theais 1931, U, of W,
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" guffice i+ to oonclude these speculations with the
statenent that a prelininery survey of other species of
Monarda which have not previously been stuldied is under
way st presents BEven this prelininary survey may necessis
~ tate s restatement of some of the ideas evelveds 1A more
 oomplete study will, no doubt, throw adtitfonal light

" on the 1ife processes of this gemus, whioh, from $the
standpoint of the plent ehemist, ccsuples & anigue
position in phytochsmical literatures o
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Quinhydrons Hypothesis

| Although ioohl.rxiu early as 1846 was the tirst teo
- nhnm the formation of guinhydrone, which lu moa.. _
 green hytroquinone, the possibilities of the plant being
:_stlh_ to oarry cut this resction probably did not ecour N
to anyone, nor was it suggested until 1901 rhm_n} Brandel
tsolated thymoquinone from the volatile oil of ¥onards
 fistnlosa he Inesmach e this wes the first time that
thymoquinone had over been isolated from o plant. 4%t is
not surprising that interest was aroused in a stnﬂy of the
quinhydrons reastion and ite relation to the saloration :
o - 'mlatila oils. _ ; '_i _
uabem )haﬁ reported in 1889 that thquuznam tould
react resdily with hydrothynoqumom %o rorn thmquinhy-
~drone, but this Feaotion was undoratoua not to be & phytos
chemical ones Howsver the knovlod.ao of this report. ‘which
was 'i_ndiéattd.. _nm have balm to point the way for
Brandsl and Dremers, because in ropc:ting_'fho ocourrence
of thﬁoqnimm ir the volatile oil of wgﬂw
" they pleced speoial emphasis on the probable.guinhydrone

1.) Anny 8 Chem, 51 S:.eu) Pe 162,.
2.) Fhe Reve 12, (1301 io
3e¢) Bers 18, P» 3195;
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formation and between thymoguinone snd hydrothymoquinons,
and the possibility that this formation might de offered

. @8 an explanstion for the soloration of the oils, It should
‘be pointed out that this hypothetiscal proposal was melde

$u view of the fact that hyarotﬁxmcqninona had never buon.
isolated from e volatile oil, although the presense of

this constituent was necessary, es has been pointed out,

40 bdbring about the possidle formationm of thywoquinhydronss
No Goudt their study of the possidle oxidation products

of oarvasrol or thymol allowed them to speculate as to

its probahle_ocanrrgnnt in the plant, bdecanse s wonth later,
Brandel and EKremers reported the ocourrsuce of hyirothy=
moguinene in the volatile oil from Ugnards fistulose L

The isolation of this constituent at cnce stimilsted an

new interest in the guinhydrons hypothesin, mot ounly as

. far as 1t wes applicable te oils sontaining thymol and
carvacrol, but to all phenolesontaining eils,

A graphic illustration of ouns of the possidle formations
of thymoquinhydrons from ons molecule of thymogquinone and
ons melecule ot hydrothrmaqulnona a8 sugzosted by Jackson
end Jenslager ){aoo !ns. )rar other possible formations

d¢) Ph, E“t 19 (19‘01). P» 200,
' 5. Ibid, 54

Bors D00 (1895), po1614,
?. ¥e ¥, Eng. Unpudblished Thesis, Ue We (1931), Do 108,
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of quinhydrones),
H3
.
YA
Hy Hy
Thymogquinons Eydrothymoquinone Thyr»oquinhydrone __

Waksmen 4n 1911, while initiating s sudy of the

pbsa:bla Plant piaiments whioh might be found in ths Monardas
suggested & large mumber ¢f pessible quinhydrones which
rmizht be formed by the ﬂdltﬁon of various phenols to the
guinones which had glready been obssrved in the Monardas:
Thig study led to & mg intereating monegraph on the
pigrnents which Wakeman ocompleted in 1913,

Regarding the use which may be made of 'baol guinhydrone
hypotheais for the explanation of plant pigmentation

ocourring in Monards punctata L., we esnnot do more than

8 ﬁ\'ﬂ.lo Ue 'o Ho. 4‘&3 Pe 284
93) Bull, W. W, Hoe 99&.
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assume that quinhydrones may possibly bde present in the
plent, $nasmuch as the purple color sometimes found in
the stems snd brects might indicate it although none of
the guinonse have ever been isolated from this species,
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fhorapeutic nronoftial.

| anarda punotutn Le and 1ta valatilo 011 wore tirnt
1ntroﬁncod into American medical practice as early as
1819 by Ire. E. A« Atlee ot Philadelphia, who gave an

o ahconnt of their mediscinal virtues.

Inesmuch as ths herd and volatile 911 were hnth
orricially recognived in the U, 8. Fharmaaopuels
1820, and in subsequent revisions of the same until 1880,
1% becomes apparent, that a meparate resume of sach of
their therapeutio properties will help to olarify the o
positioné which they held in American materia medica.

" Herbi

fhat the herd had beon used for medioin§1 rirposes
: 2
- previous to 1819 becones evident, As Atles atatea, "The

inhabitants of Jersey ars not 1gnorant of its virtuen. ang

some respectable practitioners in thal state rreqhanxly

direct it ;? e disphoretio, diurstic, and oarminativo.
Atleeg  however, gave it little recognition, because

i

1.) american.lbd. Recorder, vol. 2, (1819). De 496
2.) Ibid,
3.) Ibid,
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_ha wos primarily 1ntereated in the wlati.lc oil,

'_ © In 1822, Bigelow ):taton. that it *was usad as a warm

diaphoretie, mti-emtio and omimﬂn; and also used in

: flatulent 00110;. rhounatiaa. eto." AR o

N Sworul years leter, Gha@mans reocords, that prior to

_ tha pnblioat:toa of Dre Atlee's artiocle, an infusion of the .

] recent or drud luns had been .mployea for some timo. %o

| alla.‘: nauses oI tao sheck wmitang, and was & i

| ooman remedy for these purposoa. ospecially 1n the

' -_fraatment of?'giliana fe'rera by the 1a‘be Dre. Kubne )r R
. Chappan further records, that he thought well or it

as an antilithic, and used it freely in ordinary strangnary

rx-om blis-tni!e-. eto, AR an ennenagogue.,. hn. soncurred in

thai popular notion of ths time as to 1ts virtues, placing

it on Q. teotins_with fbamar;. pomwoyalt'm similar

artioles, | e ER L W

. * ¥hen it beamg mcmaary %0 olaas:ltr the herb, tharw-

" peuticall;r chmm ‘states that hs was. in &doubt concarning

4.9 J. Be Bigelow, ﬂataria !eaica (1882). De 35'?.

5. N4 Chapnan, Flements of Therapmuticz and Materia Wediea
"l‘ol. 2, [1824). Ps 296,

8.) Ee Ae Kelly, Cyclopedia of Am. Hed. Biog. vol. 2, Pe 718,

?7.) .« Chapman, Flements of Therapeutic a.ml Materia Medioas,

dy vole B, (1824), De 296

- 84) Ibid, _
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its action, dut insmrmch ss he hod used it mostly as
s spasmodio,® he gave it that position,

| The herd, as has ercady been 1ndiontod, was latroduced
into the Us 8+ Py of 1820. }uhluh records it among the
drags in the secondary satalogues In the IaaolO)rcvisian,

" however, i% was placed in the primary catalogus of materis
.' medios whers 1t remained until the 1880 ravisigg)of the

- Ws 8¢ Py when it was deleted, Wood and Bache atate

~ that the herd owed its position in the U, 3, Pharmascoposia
™ecause of the voi;‘l)zih 011 whiok it afforda," _ :
~ The New York 1830 Fharmacopoeis was the only Pharmecopoeis
to state, that the therapwutis properties of the drug were

stimulant, carminative and disphoretio,

9+) Us 8+ Pharmsoopoein (1820), ps 55,
10,) U, 8y Pharmacopoeina IWaah.) (1830), pe. &5.
1le} Ga Bs Wood & Franklin Bache, The Dispensatory of
V. 8. Ay (1883) . 434
12.)U, 8. Pharmacopoeis (Ke ¥e) (1580), Pe 45s

*It would appear that Chapman should have used the term
anti-spasmodie since in no instance iz the term
apasmodio 2{ other authors given for the use of
the herb, althougzh the term anti-spasmodis i
quite prevalent in the literature.
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In spite of the faot, that in 1820, decause of its
pharnacopoeial Yecognition, 1ta position in Americsn |
materia medioa appeared well eatadblished, the herd failed
$0 play an important role in American medicel practice,
 Yory fow of the commentaries or Journals of this early
P&ri.nd ?enam:lm& its “ﬂ‘i?ﬁ' The fourth sdition of .
Thacker's New Dispensatory published in 1821, although
favorably recommended by & large nunber of ocutetanding
physioians, failed %o 1list the herb, and no mention
was given to 1t, in the "Americen Meldioal Repository,* .‘
the firat Ameriean medical jomrnal of this perioed,

Tt Deoomes apparent that the herd wes not extensively
rtuoanizég at an earlier date, bncanat_tgzgo is no 15)
mantion of it in the writings of Barton, Schoeft
or xalm.ls,thruc well mown guthors on imerican materias
medicas _ - f 17)

In 1827, the editor of Coxe's American Dispensatory,
oxﬁroaiou his doudbt coneerning the therapeutis properties,
as he statesi "What peculiar virtues have given Nonards
e place in our materia medics, I Jnow not."

13.) Je Thacker, Now Dispensatory (1£21)

14+) Be 3. Barton, Collection for an Essay towards &
¥ateria Medica for Uas Se

15.) Johann D. Sohopf, Materia Medioa Americana.

16.‘ Por, Kalm, Travels into North America L716-1779,

17.) J« R Coxe, American Dispensatory 7th ed.(1827), P« 891,
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Wood and Jache, both members of the U, 8, P,

revision eomuittee of 1630, mnd co~authors of the United
gtates Dispensatory were in a faverabls bosition to know
and judge the therapeutic properties of Itha herde In |

' 1823, they writel .

. vHorsemint is s stimulsnt and om:muvo. but 1t 1s -
~ seldom naed in regular practices In the state of infusion,
4% 4= oocesionally empleyed in femilles . romedy for
flatulent solie snd stok stonaoh, aad for other purposes
t0 which the aromatie herbs are applieds It was introduced
into the primary eatalogus of the U. 3. Fe on mcaount of
the volatile oil which i% effords.® |

" the last sentense best sxplains why the herd becans
offioial §n the Us 8¢ Pe of 1820, and contimied to hold
t1ts position in nubuquonf revisions of the U, 3. P«
until 1880, o

" Xt ie surprising to find that Wood and Bache quoted
th above peragraph through the first fourteen editions of
their text during s period of Tifty years {1833-18383), even
in view of the fact that thoy were awars of the soientifie
investigstions on the hard and the volatile oile

8 Yood and Pranklin Bache, The Mapcma.tery of
1 a’ Ge B» .0 08 1053); Dr 434 *
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In 16868 l:a'st-,“ )Itatal that "Monarda i3 an egreeadle
stimulant and tam:mt-tug;}a all cases in whioh the other
mints are applicables It im much estesmed by many
practitioners as a ramedy :ln favers enpecially typhus,

The herd is prepared hyMfusion in bdoiling mtar, and
érenk freely, ad 14pd tum, !
| - It is not known when the herd was introduced inte 20)
~ American m.qotia maioal practice yet in 1865, Hollembask |
recommends 1ts use ss an "anti-lithio, anti-diuretis,
antiesmetic, entispasmodis in biltous fevers, sarminative,
solds, eolios, flatulent scolies, diaphoretic, serious
diarrhea, diuretic, emmenagogue fedrifuge, inflammatory
favers, riatuma . mi, grovel, intermittent fevers,
nausea, sudorifisc snd vomiting.® In sddition he recommends
the following formola for making the infusions
"' #Leaves mnd dlossoms T '

Boiling water

mhx at disoretion LI _

In Anerican Homeopathie medicine, the herd was
not recognized, The various sditions of the Americen
Homeopathic phsmsoopoaiu 40 not mention it,

In 1868 Wood )mtu. *Horsenint has the a:'omtu

19,) 7, Kost, ¥lements of Materia Medioca (1858), p. 456,
200} He Kolégnvzbu}:. American Bolectis Materia Mediocm (1860),
Pe .
31.} G« B. wWood, Treatise of Therapeutics and Pharmacology
‘ m .‘O 1’01. 3«3 (1868)' Pe a‘ap
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properilas of tha proper mints, but 1is more atimﬁlat!ns

and less mgroeables It may be used ss an antieenstio

and serminative, and as a stimulant $o the stomaoh in .
languid states of that orgen, dut is little employed inm
regular preetice, An infusion may be mede in the proportion
~ of half en ounce $o the pint, and given in a wineglassful
 @oses. Drank werm, and freely, it will often induce
prespiration, and has been thought to act as an emmenagogue,

 and takan.coid, it has Yeen suppossd to stimulate the kidneys.
- Rence it has been used in suppression of the menses and
o2 the urine, | |
In 1874, stu:,e-.aa )n-itos that the whole horb was

smployed, that it states "It has an srometlio smell and &
werm pungent ditterish taste. It 4s used In hot infusion
a8 & domestio remedy for fletulant oolics and nanses and
by the sountry folk as an emmenagogue, and also to sure
intermittent fever, It im more valuable on asoount of the
essentiel 011,% A short reference to Atlae's article was
glvens |

 Monarda punctata, as & therapeutis agent, rapidly
fell inte Giannt.agﬁobably beoanse of severasl ressonsy
In 1856, Gerhardt identified the active ingredient of

£2.) Alfred Stille, Therapsutics and NMateris Medles, (1874),
' Do
£2.) B¢ Qerhardt, Traite de Chimie organigue III, ps 610s
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| the o4l a» thyml'. md n is monly the am; th aotive
iwedaant | tgcm mpors $mporiant than the plmf from
which 1% was obbained. Reoondly, the fact that the &rug
‘wes deleted from the U, 3, Pharmasopoeis of 1860 smphacised
she fact Shat medical men felt that 1t a1 mot falfild
 their expectations as & therspeutie agents
AT 48 late as 1879, & year before the herd and vnlatiloa" |
- 0d) were deleted from the U. S. P. 1880 Stills and Yalmoh,
- _ao-ﬁzthnra of the National Dispensatory stats,
*Horsemint is regarded as being diaphoretic, diuretis,
carminative and emmensgogue, like most other plonts of its
¢luss containing an aoril esasntial eily . It mey be used
in hot infusion t0 prevent the formatilion of eatarrhal,
rhouratis, and diarrheal affections cccasioned by collde
The infusion $s usually mede with half an ounce of the
herd i1 a pint of hot water, ane.. may bs gZiven in wineglasse
ful dogses, The voletile 01l upon which the virtues of
horsemint devend is officinel,.®

- In 1895 waagman% recognized the herd snd states
that "horsemint hae been used as s daxminative, norﬂm.'
end emmensgogue given in the form of an infusion.®

244)Ae St:llle a. 7. ¥atach, Rational Dispensatory (1879),

w.)aml wae)zgamﬁ A Compendium of Botainie Materis Mediea
: {1895 Pe 208,
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28) - i
00+ravisors of King's jmerican

-+ Felter and Lloyd,
- Pispensatory, an Xclestie medical reference work, in

1900, writs, "horsexint is siimulant, carniretive, sudorie
 f1e, diuretic and anti-ometics The infusion or essence .
18 usad in n..m.éuﬁ. nouses and vomiting, and as & '_

© gturetie in suppression of the urine and other wrinary

dtsorders. The warm infusion is s stimulating diapheretis,

" gnfl hes sequired some celebrity as an enmensgogue} 1% may

. be drank freely.® | 5 |

' The last, snd mos? recent reforence by m-on” ’15 1923,
records that "the action of Monarda punctats is stimulant,
corminative and dturetic, ILike all the Xint farily, this
drug may bs servicesble as & stimlating dlaphoretis

in flatulense, nsuses and vomiting, The warm infusion |

As & plossent diuretic, and it has also s renutation as

AN enmonsgoguo.t

Yolatile 0111
It 48 not Adefinitely known, when, or by whom the
#irst oll of thig species was distilled, 1tne§%rat

therspeutis use is even more obscure. Atlee howsvVer, in

£6.) Pelter & Lloyd, King's American Dispensatory, i18sh
ed, (1900}, p. 1275,
£7.) R, Ca Wren, Potter's Cyclopedis of Botanioal Drugs
seo{Please ase boiton of following page)
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1819 recommented the use of this o1l to physicians,
whon he atates, *"Some time in 1810, while engaged in the
drug business, & quantity of horsemint oil was brought o
my store, by the original distiller, Bethuel Borton,
who lives nesr Morristown, (N. J.) Iy his recommendation,
Y was induced to purchase aove, end from ilts seraidle
qualities was porsuaded that 1t must raaX auoug dhe most
powarful irritants with ﬁhiah I vas acquainied. The o
smallest drop immediately di”fused s pungent srumatie hest
over the tongae and fauses, which remained e donai&arnhlt
tine, and when applied %o the bmek of the hend, excited
reddness, heat pain, and vesication,”

~ "Baing desirous to submit At to the test of experiment
end having s patient labouring under ¢chrouiec rheumatiom,
I combined soma of the oil with four timez 1ts proportion
pf apirit of wins, with which I ordered the pained limde
to be rudbbed night and norning, end had the satisfaction %o
witness an sucoursging effect,”

®gometire afterwards Y was ealled to vizit a patient

in pania & potu, whom I found se furicus, =28 to require the
strength of three or four nmen to Xwep him 4n bel, IX

!boinotos cont'd from proceding pages
27 ;...[1333), pt 1$Oi
284 ) American Med. Recorder, vol, 2, (1819), p. &96.
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ordered large dnoél of opium and ﬁnlomel. and instead -
of a blister of santharides to the baock of the neck, whioh
it was imposaible to apply, I used undiluted oll, not
only to the neck, but over the ssalp, whioh ocompletely
vesicated the former, The result was very favorable, the
patient rested well uring the night, and on the
following moraing was perfectly sane.”

' ' "y eldest daughter had for sone ionthn been subject
to & hardness of hearing, approaching nearly to deafness,
and I resolved, by and with the advioce and sousent of

ny wife, to try the effect of this new medicing on hor.
She had gone to bed and was soundly asleeps We oarefully
took off her cap, and rubbed her head all over with the
oil in its undiluted state.* -

. "The iodr 3&?1 awoke after ten or fifteen minutes, _
oerying out with the burning pain oceasioned dy the remedy,
and was with urﬂmtfﬁmnou but the effeet
exceeded our o:poctationa,“tur when ahe ceme down stairs
next morning, we had the pleasure to find her hesring,
Qgrfeotly reatored, and tt continues unimpaired from that

tine now nearly nine years,"

 ®p young woman who Xkept house for a respectable
bookdinder of this oity, had for several years laboured
under periodie pain of the hban, resiating varicus means
of relief, I directed for her the following liniment, the
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_roolpo for which varied a littlo apourdiné to eircumstances,
48 what I generally prescride, where rubifscients or
more powerful irritants are iudicated.
'R 01, Monard, Punctats es.
Tinct. Camphor ¥
 Tinot. Opil Pl
fo be used night and nnrnin@ a; & liniment."
B "RY thil'nppliuaxion'nhn was speedily relieved,
' The disease was suspended for several periods, and she
tells me that when they make their onast, they sre much
more mild, and soon yield %o the liniment,
"] have used it nlsc with much good effect, in
hemiplegia und-othar paralytio affectional
"nuflns the prevalences of the epidemls typhus 4in
‘our sity, & few years ago, I was much pleased with its
-uffeeis in the remarkable sinking ntdxo and ooldnsua o?
the extremities to which the patients were subject,s The
erms, breasts, and legs, wers bathed with this liniment,
onitting the lsudanum, and in s fow minutes & comfortable
glow !unoooaal; |
| ~ #1 have iattly nued 1% in eholera infantum, where
groat loas of tone in the stomach and bowels, snxiety, ‘
and proatration ef atrength, with 0ocld extremities, demanded
Ipronpt peasures. Bathing the sblomen and extremities with
1%, hes by sympathy had & restorative effect snd out of



four eases of this kind in which I used it, but one
proved mortale |
"Iin ny own poraon, I have provua 1%3 virtue as a
carminative and antl-umatio, in a aoso of two or three
~ drops on sugar in s wine glassful of water,® |
After reviewing ixloo's recommendations it is not
surprising that the volatile oil faund & place in the
Us 8. Pe 0of 1820, Wood and Bache )in 1833, {ndioate that
thu herd was admitted %o 1ts offioial position because of
the volatile oil which it afforded. The volatile oil, as
well as tﬁa herdb, continued to be otticiaily recogniged
in the U, 8. P, until the 1880 revision, when they were
deleted in favor of ons of the chief constitushts of the
0i) « thymols In the 1890 U, 8. !-aa)thu term, Monards
punotate Le was used for the last time, when it was indicas
ted as a source for thynGI. ;
In 1822, Bigelow, )enc of the first natcru nedica
guthbru to recognize the herd, states, 3
#phe d1stilled oil, according to Dr. Atlee i3 one of

2%2.) G« Bs Iood and rrunklin Bache, The Diapensatory of
U. 8¢ (1833), De 434, |

30.) U. B. Pharmacopoeia (1690), p« 405,

31.) Je Be Bigelow, Hateria Medica (1822}, 9. 251.
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. %he nost powerful rubifacients,.® _

 In 1833, ¥ood and Bachn,aa,in the first edition of
thoir dispensatory make the following statements conserning
ths volatile oil of Monarda punctata e

*This is prepared by our distillers from the fresh
hert of Monards punctats Le It has a reddish ambder-colour
@ fragrant odor, and s warm pungent tastes Applied to |
the skin, 4t acts as s powerful rudifacient, quikkly produos
ing heat, pain, redness, and even vesications This property
of the oil was made known %to the profession by Ir, Atle.l
of Philsdelphia, who employed it externally with advantage
in the low forms of typhus fever, sholera infautum,
chronie rheumatism, and other affections in whick rubefscie
ents are indicateds In ordinary sases, it should be diluted
before being aprlied, It may be given intermsally as &
stimulant and a carminativa in the dose of £+3 drops mixed
with sugar and water.®
It 1s of interest to nots that the paragraph stated

above nppaaruﬁ in fourteen editions, over s ””“‘aﬁf
£ifty yearss Although, as early as 1856, Gerhardt
idensified thymocl to be the active conastituent of the oil,

\

32.) Ge B. ¥ood and Franklin Baohe, The Dispensatory of
g. 3. (1833), pe 434,
33¢) Cs Gerhardt, Traite de Chimie orgenique III, ps 610,
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the uuthnrs. 1t seens, were not awers thaﬁ soientirie
1nrestlsation of the 0il hsd been made. It is probadble,
that if & greater scientific interest had beon manifested,
a study of the medieinal properties of the phenol would
have been made earlier, and the phenol night have found
s Dlace in the Us S« Ps Defore 1880, ' |
During the course of years, those who naaa tho oil

looked upon it chietly as & Yubefecient, In 1858, Enuta"
states, "The 011 is a.coeﬁ rubefasient, and is found of
| great bcnorit to the soalp and temples in pswiadio
headsches The lou- of the oil is frgg)s to 10 arops."®
Seven yoars latar {1865) uollombaok. slso rueomnonﬂt the
01l for its peuartul rudbefacient prn»ertiea. and he
gncludes the following formula siven by lLuken as & stimulate
ing ombrooaxion for contrested sinews:

"1l of Horsemint 8 oz, 04l of Sassafras 1p

0%.y 011 of Wormwood 8 os., 01l of turpentine

g o%., 041 of Featsfoot 8 ox., Gum oamphor

3 0see®

| 36)
In addition, Hollembask, 8l80 recommends the oil for

84.)¥%, Kount, !‘%omn‘ta of Matoris Medics & Therapeutiocs,
1858
854 JH, Hollembaek, American REolectie Materia Wedica (1868),

Q. 857
36. )Ib‘lﬁo '
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 %gn¢i diuretis, anti-emefia.'sntiparioaie..antiaeptio‘
serminative on sezar-in s wineglassful of water, cholera
Anfantum, flatulent cholise, deatuess, diaphoretio,
dropsy, embrocation, ¢imensgague, epispostic, errluni,
flatulence, perfodio hesdashes, homiplegis and other
peralytic affestions, intermittent fever, intestinal irrie
tation,irritant, mania a potu, suppression of menses,
neunses, nervine, local pains, rheumatism and neuralgia,
shronie rheumatism stimulant with olive oil or soap liniment
{aqual parts) typhggg fever, vesicant, vomiting and in

In 1868, Wood gtates, "The Volatile 041 (U4 8, P
Oleum Monards) is more used, It may be given as a stirulant
and earminative in dose of £ or 8 drops mixed with suger
and water, but it has attracted more attention as an sctive -
rubefacient, Applied to the ekin, it oauses redness,
heat, pain, and sometines dlisters., In cases not demanding
a powerful and speedy impression, it should be diluted
with olive oil befbgg’applicatiano

In 1876 Biddle 4informs us that the essential oil is

29)
nsed chiefly as s rubefacient, while 3%ille and Maische

27,)0eorge B. Wood, Treatise of Therapsutics and .
o Pharmaaology, 3rd. ed., Vol 1. (1863}. Pe 840,

38,) John B. Biddle, Materia Medica (1876), p. 210.

39.) Ae Stille and J. Maische, National Dispensatory
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- three yoars later state, the smallest 4rop of the oil
of horsemint diffuses a pungent, aromatie and persistent
heat over the bngue and fauces, when applied to the
skin, it exoites redness snd heat, and, if the application
is sontimued, pain and vesication, tooes It may be used
‘ for the same purpose as oil of peppermint, eto., but a8 -
more employed with soap, liniment or camphorated oil, as un.
oubiecnxian to relieve the pain of wuseular rheunatism,
chrenie grttenlar rheusatism end neuralgias. It is slso
‘applied in liniments in local paralysis, flatulent solis,
sholera infantum, and even in low forms eof fever.. For these .
purposes, one part of the oil ta_$~i of the excipient nay
be prescribed, In nnuralgis. 1% may be applied pure.
Internully the 0il mey be given in doses of 2 or 8 drops
. {Gm.06-0, ﬁﬁ,{ properly iluted with sweetened water.

It is significent that after the herb and the volatile
oil were aoiafoﬂ from the United States Pharmacopoeia
of 18680, tneir popularity a8 therspeutie agents, censed.
Folter and Lloyn, 1url perhaps the last authors to devote
- & paragraph to the virtues of the volatile oil, when
they state, that "the oil is extremely sharp and pungent,

40.) Felter and Lloyd, King's American ninpennatoty,
;o lBth ed. (1900 P 1275,



and applied to the skin exoites heat and redness, and if
too long or too elosely applied, will produse a painful
blister, It is used like peposrmint oil internally and
is enployed looally Sn embrocations to relisve pain, |

The full strenth 0il may do used upon meuralgie parts,”
- 42),43),44),45),48),
Sinee 1900, the prominens asuthors

 47),48) | R
""" "ot pharmaselogioal and therapeutis textbooks have

not mentioned the hord or the volatile oil of

~ Monarda punctata L. |

42.37. G« Shosmgker, Hateria Medica 4th ed. 81898).
43.)Hs A+ Hare, Practical Therapeutica (1892), ‘
44+) Ay A+ Stevens, Modern Meteria Medica (1903),
w.}onvoflg.?t;sharm. The Principles of Therapeutios

22 .
46.)A1fred Hartinet. Oliniocal Therapeutics (1929)y
47.}Harry(§gg§?an, Preatment in General Practice,

L ]

48417, Actgg‘%ﬁm. A Zamal of Pharmacology, 7th ed.
* '
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| puring the months of August and Seplemder, 1926, the
overground portion of the plant Mannpda fistulosa L)
were sollscted 1n the vicinity of Lake Wingra and Maple
Bluff, The air dried uﬁtoriul was aeparated inte leaves,
flower hoads, and stemss :
. During the months of Angust end Septender 3.929. the
" orop im the Wisconsin Fharmeceutical Gerdem, which had
boon cultivated under the 4irestion of Prof. Richimann wes
harveated, Tha alir dried matorial was separated in the
sane menuer a3 that obtained from the plants growing wild,
This material was powdered, and the bulk totaled 109 1lba,
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- Bxtraction

{4a), 50 Ibs, of powlered air dried wild leaves, orep
1928, weréd extracted in four lots by contimaous extractiom
§n the Lloyd sxtractor with 954 ethyl aleohols The
alcoholie eonoantrate Temoved from the extractor was
_ataams& d1stilled to recover the aloohol, 5
| fAIi 60 lbse of powdered air dried oultivated 10&13:,

3 erop.or 1929 werg extranted in the same manner as aboves
The amount of aloocholis extrast obtained from the 100 1lbs,
7 of &ried leavea whn spproximately 5.0 kilos or 12.1¢

of the plant materisl used, The Gregs were saved.

Removal of'EOigtilg §pd Fatty Constituents.

- {a) The a@#oﬁalia eonoentrate (A) was steam &istilled
40 remove vaiaxile_aonitituants. The residue was shakon
with petroleum ether to remove fatty o0il. Themjusous
: llqnigtyamaining after removal of the volatile conatituenta,
also/those soluble in petroleum ether, wns filtered te
remove water insoluble sudbstanses that had besn preoipitated
in the course of the treatment descrided, The agueous
songentrate was preserved with aloohoz. There thus
yvesulted: T Volatile 01l (B), II Fatty 01l (C). salsa
;-iuhstnnnca diagsolved by the alochol in the extrastion
process, dus precipitated when the slooholie solvent had
been changed to aguecus (D). :
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 Extrastion

a), 50 Ybe, of powlered air dried wild leaves, erop
1928, werd extracted in four lots by sontimous extractiom
fn the Lloyd sxtractor with 954 ethyl alecoboly The
alcoholie soncentrate removed from the extractor was
steamed d1stilled to recover the aloohols )

{AI) 50 lbse of powdered air dried cultivated lcsvua.

. emp of 1929 werg extranted in the same manner as aboves
The amount of slooholis extract obtalned from the 100 lbs,
;oL dried leavea ﬂhn approximately 5.0 kilos or 12.1¢
or’thn plant uaxariai used, The Qregs ware saved.

‘gsmovg; of golgtilg gpd P@tty Constituents.
- {a) The alaohalia eonocentrate (A) was steam distilled

$o remove volatile sonstituents. The residue was shaken
with petroleum ether to remove fatty o0ll. Themjusous
\xiqnig!gemaining after removal of ths volatile sonatituents,
also/those soluble in petroleum ether, was filtered to
remove water insoluble subdatsnces that had been precipitated
in the course of the treatment deserided, The agueocus |
oongentrate was preserved with aloohol, Thers thus
 yesulted; T Volatile 011 (B), II Fatty 011 (C), Solsd
-iuhstnneoa diasolved by the aloohol in the extrastion
provess, tus precipitated whem the slooholie solvent had
been changed to agneous (D). "
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© (0) Seponification of Fatty Material,

After evaporating the water which had oollected |
during steam &istillation approximately 850 Gms, of the
fatty nmaterial were saponified with K/2 alocoholie KOH dy
refuxing for six Iham on & water daths The alsohol was
subsequently resoversd by distillations -
| After eooling, the solution of potassium soaps was
- repeatedly extracted with ether antil enly a slisht youw |
solored solution was obtained (Extracted four times
wach.) This portion contained the non-saponifiable matere
1al {CI)« The potassium soap, which was inscluble in ether

was labelled (CII)e | | |
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(CI1) Beparestion of the S0lid from the ILiquid Patty Aoids,

. The potessium soap was then acidulated with (1:10)
hydroochloris acid, In the flask, the fatty material
floated on top of the aquecus mixture, which presumably

e pontained glycerins and potamsium chloride. The fatty

woids were extracted with ether, and the agueous mixture

| was collected and evaporated, S .

.. The sther was removed from the fatty acide under
C0p, and the ether-free fatty acids were trsated with

& concantrated solution of alooholic XOH until the solution
wea neutral to phenolphihelein, Then 500 eo, of a 10%
solution of lead scetate were added while ths mixture was
Yeing stirred, %The lead sonp was then filtered on a sus-
tion filter, and dried, The dried lead scad was shaken
ether %o remove the ether solubde portion CIIa, while the
ether nsoluble portion GITb was sollested.
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{CIIb) Separation of 301id Fatty Acids

The ether insoluble portion of thn load soap wes
troated with 10s KGI (hydrochloric acid) and the lead mer-
$de precipitatec Itl washed repeatedly with distilled
waters The 20144 fatty soids were of s cark'grenh colore
!hnao were idaaolvad in 954 aleohol and traotlonalls
rrncipitatea. Twe rraationa were received, In order to
~remove the nolor, the separate rruntzena were refluxed
‘with B/2 aleoholis KDE for twe hours and the aloochol res
moved by vacoum distillations %he potassium soad of the
fatty acids was treated with dilute hydrochloris scid and
luﬁacqncntly shaken with ether, TUpon ivcparatzen of ether
the fatty aoid fractions were of  oresm to orange red
solors These were treated with bengene and animal eharecoal
and recrystallized from bengzene, One fraotion melting
at 6990, would indicste stearis scid, while the other
fraotion melting at 62°C. would indicate palmitie acid,
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{CIXa) Llguid or Unsaturated Fatty Acids,

Tha othor soluble portion of the lesd soap was tre-ted
tith 103 Kcl. the load ehloride preeipitate was removed,
and the ethereal solution of unsaturated fatty soids
wes weched repeatedly with distilled water to remove auy
‘#0088 0f HCl, It was washed until the wash water wes
neutral 0 1itmuse The sthereal solution ¢ the unsatuwre
ated fatty acids was covered with €08 in & tightly olosed
eontainer and placed ia s Pefrigerstor ever night,
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{CIla) Broumination ef the Fatty Acids and Separation
| o2 Hexabromide

'1 small smount of glasial moetic noid was added te
the othereal solution of the fatty scids, whiah was subsew
qn@nxly oooled in an foe dath to 5°. A solution of bdromine
1n aoetie meid (1:1) was then added until a slight
excess of bromine was present, The smolution was them
Placed in a freezing mixture of salt and tee, and allowed
to stand overnight in the refrigerator: In the moraing |
eryatals of supposedly hexadbromides were apparent in @ o
very srall quantity, YThey were separated on a sustion |
filter, and washed with a mixture of ether and avetis |
acids The bromine solution of brominated fatty acids was
ellowed to evaporate s little, and it was again pleced
in the refrigerator over nisht, Omly a few erystele were
recovered. All of the orystalline material was purified by
washing with benzene, and roorystalliged from abssiutc
ethyl alcohels The melting point of this uubstansﬁ_
was 1809 « 1817 whioch would indioate the hexsbromide of
s linolenie a0idy A halogen determinetion was not made
bYecanse the guantity of the hexadhromides was not enough
to permit ite -
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Separation of Tetrabromides

The ethereal solution of the brominated fatty aoids
‘which remained as the filtrate after the sepsration of
the hexabromide was poured inte 4istilled water, and the

. {”nrtezyitato was filtered off, washed, and dissolved in

" other, and drfed with anhydrous sodium sulphate, The
sclvent was removed by vacoum suction, and the residue was
extracted with petroleum ethers The petroleum ether
extract was of an orange yellow colors This was placed in
& freezing mixture of salt and 09, end allewed $o remain
in the refrigerator for seversl days, As the erystals
formed they were separsted, and wa#hea with bengene and
reorystallized from petroleum ether, Melting point of the
substance was 113% & 114% which would indicete 1inolis soid
tetrabronide,

Pour bromine determinations dy Stepanoy method were
naﬁ;. the latter two gave a dromine eontent of 55%,
Inaszuch as the theoretical valus 1s appru:iﬁately 858,
this would seem to indicate the presence of linolie acid,
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Jdentificetion of Oleies scid dibromide

The filtrate remaining after separation of the
totrnbrimidu was evaporated, and the residus dissolved in
90% aloohol, sine dust was alded, the mixture refluxed for
4 hours. %The slear liquid was decanted, and the sloohel
was distilled offy The residue was poured into distilled
water, Dilute sulfurio ecid (1:10) was sdded and the
mixture was heanted on s water bath for 20 mimutes, and then
shaken twice with ether in s separatory fumnel, The ether
was distilled off and the residue heated with §/2 alcohlis
XOHs The alcohol was distilled off, and the residus was
diesolved in water, Dilute sulfurie acid (1:10) was added
| and the mixture was shaken with ether. The othorial 801«
tion of eleie asid was dehydrated with sodium sulphate,
and the ether was subsequently distilled off leaving a dark
reddish bdrown oily residue, 10 ec, of nitrie soid were
alded to two Oms, of the oily substance. | 1 Om, of sodium
nitrite was later added snd the mixture was placed in the
~ refrigerator., The molid substance whioh settled out was
‘;;"""I.npai'ntat by filtration and purified dy washing with benzene
and animal charcoale It was sudbsequently resorystallized
from abasolute alohol. It melted at 49.8 « 50°0, which
would indicate eloidiec acid,
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{CI) FNon-Saponifiable NMaterial, |

After svaporating the ether from the solution ef
nonegoponi fiable material, there remained 376 Gms, of
& reddish orange, oily wax-like substance with a charactere
istic odore A small portion of the substance gave positive
roastions for Hesse's and Licbermann's tests for A
phytosterols, ' |
| | (a) The substance was then steen distilled to remove
"the volatile o04l, CX(a) which was of a reddish orange color.
© After distillation the reddish color still renained: A
Zifty Om. sample of the sudstance was treated with acetie
acid anhydride. Most of it was dissolved in the ascetle
acld anhydride, while the rest floated on the gurfase.
 This was separated by filteration. Twe fractions were ode
tained, the asetis mcid anhydride eolubdle substance CI(b)
end the acetic aoid insoludle sudatance CI(e)s
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{CX,0) Isolation of Phytosterols

| ?hae:néna acetie anhydride from the filtrate after
the separation of the hydrocarbos was distilled off, and
s roddich solor still remaineds. Fortions of the remaining
 meterial was hoated with sbsolute aleohols It was obaerved
- ¥hat s portion of the material was insoluble in dbanlnti‘
aloochol. This had the appearance of & dark red oil in
‘the bottom of the beaker, bduit solidified r@pialy when thu
‘hot aleocholio solution was poured off. This aloohol
insoluble portion was removed for lster.inrnstigntiona
!hd alcohol soluble product waa purified by suocessive
washings with hot absolute sleohol, and animal charcoal
was added to remove the reddish color, When allowed teo
evaporate alowly, wax like, white orystalline material
was periodicelly collected by the use of & suotion filter,
Heny fractions were colleoted and purified. All gave posie
tive resotions for the Hssse and Liabarnama'phytaat-rol
teats, Tho substance melted at 130‘6. after scetylation
sud subsequent Fecrystallization frem sbselute sloocheld
and acetate melted at 118°C. These sharacteristics indicate
:'t phytosterols | . | |
Ths portion which was inselubdle in hot absolute aloc-
hoi geve & positive resotion te both the Hesse and Liedere
mann phytosterocl tests. It was alse tested for a
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glucosids (lolisch's teat) beosuss 1t was thought that
the substance might he a phytosteralin, but the test was
nagetives This smubstante melting at 189%.190%C, was
given to O. Gisvoldl whe received negative rasults in his
- attemst to hydrolyns it, ' '
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(CIb) Isolation of Paraffin Hydrocarbonme

The portion insoludle in acetis moid anhydride was
dried on a porous plate over sulfurie acid,; then purified
three suooessive times from bengene, sbsolute alsshol,
end enimal oharcoal, and f1ltered thru & hot water funnel.
On cooling the substance sotiled out ed & white wary
matorial, Ihree portions wore carefully recovered on a
suction filter, washed with eloohol, and azetn dried on &
porous Plate in the desiecator over soneentrated salfurie
80id, A anmall amount was teeted with consentrated sulfurie
8314 and with concentrated nitric acid but 1t was not N
arfecteds It 414 not discolorize s 15 solution of potassium
 permanganhtes It Tesoted megatively te s phytostercl
test, and melted sharply at 63°C, ALl these oharsetars
indicate it te be a hydrocardon, A hydrocarbon, UsgHgg
known as wisossane is recorded in the literature with a
melting point of 6390, |
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Proparation of Water 3oludble Portion of the Alocholie

&1? ac!

AR aqueous solution of the w;ﬁr solutles portion 'et
the alcoholic extrest was treated with & saturated solution
of lead acetate, The grosuish yellow precipitate was _
separated by the use of the centrifuge, Aftsr olarification
the sclution was sgain treated with a saturated sclution

of lead acetate, dut no Turther yrecipitation ocourred.

The solution was then purified dy troating with hydrogen
sulphide gas, %The leed sulphids which was previpitated

was removed dy filtrgtion,
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- A sample of the purified uqusm water soluble
extrastive from the slecholie extrest of Monards puncteta
L woas used for tha determination of refuoing sugars by

- the Defren-0'Sullivan method, %wo determinations for

| reduoing sugars were made and from the weight of the cuprie
oxide obtained 1¢.6% and 14,85 of glucoss was deternined
a8 present,
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Qsazone Determination

A purit!ol agueous aolntion representing 7.87 un.

tr water aelublo oonstituents of the sloohol extrast wn; .
‘mixed with 15,6 parts of phenylhydrazine hydrochloride,

22.4 Gns of sodium acetate and 156 0,0, of diatilled intorQ
_. This unn_tiltere&.‘ The filtrate was refluxed for nh hour

ﬁnﬁ a half, Upon eooling the osezone precipitated off
_the solution in yellowish erystalline material, The
erystals were filtered, washed once with cold distilled
water, and diassolved in the lchst posaible amount of BHO0s
ethyl aloohol, and filtered while hot, A large amcunt of
the material remasined in the alooholie solution, However,
several filtrations ylelded a small guantity ef the osazons
which gave a definite melting point of 2059 sorresponding
to the melting point for fruotosazons and glucosasons,



