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Free amino acids. free moanosaccharides and 1atal saccharides released. upon
hydrolysis, sterols, and tritetpenoids of the leaves of Aloc hurbudensis Millee leaves

were dctermined. Some seventeen amino acids,

b.glucose, and D-mannase were

present in the water-soluble fracuan., Chalesterol. campesterol, 8 .sitasternl, and
lupeol were found in substandal amoancs in the lipid fracuon. An unknown(s)

sikaloid was detected using Dragendoctf's teagent.

INTRODUCTION

Since the carliest days of recorded . his-
tory, man has made usc of Alac plapts (1,
2, 3). There are several cefcrences to aloes
in the Bible (4) but since it was then used
as a perfume or incense, identification
with the modern species of Alae (family
Lilinceae), which are not known for their
aromatic properties, is doubtful (5). The
one used in this study is Alac harbadeusis
Miller (Figure 1), commonliy called .floc
vera: the juice of this planc has an un-
pleasant odor and casce. This species s
nartive ta che Mediterranean region (ar var.
ehinensis ta ladia), buc is now widely dis-
trihuted in southern parts of North Ameri-
ca, Furape, and Asia.

The Chinese were among che carliest
peaple who used the plane for its medicinal
qualities (6), but it was considered valu-
able throughout the Middle Apes far a
variety of ills. Even taday there is cansidee.
able use of A harbudensis in folk medicine
.in the sautheenmase Uaited Seaces, and sume
cosmetics and patent medicines generally
foutul an cthe markee are prepared from
the gel in the leaves (Fizure 2) and fram
the juice. Over a hundred thousand planes
have becn grown ac one time in Florida,
Texas, and Mexico for -market, and it has
been estimaced chat anaual sales in chis
country amouat o miilions of dollars (7).

A number of paramedical puisi . dions
extal iy ability 0 promace the heanng of

*Journal acocle 3083, Ollahama Acricultucal
Lxpeniment Station, Stillwacer, Oklahama.
Hlresent Addeess: Laboeytocn Farmaco-Towica.
fogio 1 Goecone™, Cyanumed Toado, SpA. N Ve
Steada Zoas Tadusiride, Catamia, lLialy,

Peasent Addrass. LS A Tastigre of Suegncald
Researvh, Bronke Armiyv Modisl Conter, Horet
Sam Houston, Tovas 78524,

burns and other cutaneouns injurics and of
ulcers of mucous membranes; this literacure
has been reviewed by Gjerstad and Riner
(7). Many housewives are reported (0 grow
A. barhadensis as a kitchen plant just to
provide a home treatment for minor skin
injurics. A preparation made from it has
heen patented as a topical medication for

buras (8S).

There are conteadictory claims on the
bucieriostatic activity of Alae leaves and
extraces (7, 9), but some five scientific
reporis astribute improved healing of burns
to their treatment with . barbadensis pro-
ducts (7). These have alsa been found
effective against pepeic ulcers (10), skin
disaedees (11, 121, and infections teeated
in vererinary medicine (13).

Aloes have long been recognized by
pharmacopocias over the world (e.g., 14,
15) as a purgative drug: one variery, called
Curacao aloes, is the dreicd juice of A, bare
budensis. This use of aloes led o sindics
of their compusition. In {936 paper chrama.
tagraphy shawed the preseace of anthranol
(1), aloe-emedia (1), and cheysaphanic
acid (chrysophanal) (1) (165 (Figure
1), However, when the juice of fresh sdfoe
leaves was studicd in a nitrogen aomnsphere,
alotn (harbaloin)  (1VY and  pconmmaric
acid (V) hut no alac-emadin was {ouad
(17); presumably the laceer was an artitace
praduced by air oxilation. A commereial
sample of aloes (/. harbadensis) contained
aloesin (V1) (18); in anocher one the
priocipal constituene was  harhaloin, b
aloc.emadin and  isobachabinin
(13)., A dun-laver chrom-
Aoes

some  free
were  proesent
atneeaphee studv af 22 species of
(19 shased thae 12 specioy contain tava.
aasds hydeasyandhraguinanes, amd coum-
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distillacion. the pel was made basic with
102 aqueous sodium hvdroxide and distil-
latioa was contnued. The gel became very
dark in color and appeared to be partly
digested by the base, while the disullate
had an odor similar to that of burnt wood.
The Dragendorff's positive reaction indi-
cated that Aloe contains ar least one alka-

loid.

Repeated attempts to extract macerial
that gave a Dragendorff's positive reaction
were made but ao positive results were
obcained. Aftee spraying with Dragen-
dorff’s reagent, some compounds present
in a methanol extract or a dichloromethane
extract at the origin of the TLC plate (sol-
vents 5 and 6) showed a slowly developing
blue coloration. This may mean-that the
Aloe develops a light-sensitive compound
when  sprayed :with . Dragendorff's reagent
or it may contain a complex alkaloid that
is sec [rce upon distillation.

Triterpenoid [raction. Fraction 3 o 5
were chromatographed by preparative TLC
(silica gel, solvent 4, chromogenic reagent
b). The band with R, 0.53 was eluced
with dicthyl ether: this gave 12 mg of a
mixture, the major component (9655) of
which was ideatified as lupeol by NMR
and GLC.-MS (Column |11, operating iso-
thermally at 220° C, flow rate 30 mi/min).
The major mass spectral fragments agree

TAOLE 1. [ree urmina ucids und monasucchurides
in A. barbadensis feaies,

Level in dry teaves,

Arﬁino Acid™ ae Sugare (g mole/ {00 )

Aspartic acid 237
Glutamic acid 294
Setine 224
Thereonine 123
Asparssine 344
Glutanmwne 141
Proline 29
Glycine (%4
Alinine 17
Valiae 1o
Isoliuane . 03
Leunne ‘ 53
T)~rmmc 2R
Pheny lalanine 4%
Layane 51
flistndine 15
Atsinine 419

d Cluaine NISERTI

L IRENTH

d Mannoe

AL aonne acids bisied wore s repannad by
Gierntad (20) cveept sparigine and glutinnae,
but anly atter hvdrady sy, e giso tound liydrosy .
peroline, cysveine, and mcihioning,

with the standard values ahserved and re.
ported (30,31}, The NMR spectrum proved
particularly informative wich respect to the
isupropenyl side chain in ring E. The
methyl group at C-29 appeared as a singiet
at & 1.6G (32). The two olefinic protons
resonated ac 4.56 and .08 & (] .o 1.8 H2),

Steval fractinn, The sterols were in frac.
tions 7 to 13. Crystallization from methanol
gave 30 mg of a mixture with m.p. 132.
134 C. The iR spectrum (Kile) gave scrong
absorption bands ac ¥ max. 3400, 2930,
1460, 1375, 1060, 1025 cm=!, GLC-MS (col-
umn 11 isothermally at 245 C, flow rate 30
mi/mia) showed the mixture to be com.
posed of cholesterol (M* 386) (7%),
campesterol (M* 400) (GS3) and B -sito-
sterol (M~ 414) (8765). The spectra were
consistent with those of standard samples
and with the published fragmentation pat-
terns of sterols (33).

RESULTS ANID DISCUSSION

The total water-acerone extracts were
separated into lipids and water-soluble frac-
tions. Warter-soluble compounds were di-
vided into a “cationic fraction” and a
“acutral fraction”™ by using ion-exchange
resins, Lipads were hydrolyzed and the non.
sapaaifiable fraction was separated by col-
uma chramatography into trirerpenoid and
sterol fractions.

All fraccions were examined by appropri.
ate methods, and individual constituents

were wdentified.

Cationie (raction

Amino acids were identified and deter.
mincd by 2.D TLC and AAA. No unusual
amino aculs were found., Table 1 shows
thae arginine is relaively abumdant (ap.
prox. 2075 of tatal amino acids).

Gjerscad (20) reporred that expressed
juice from clae barbadensis contained glu.
tamic acid and asparric acid as the major
amino acids. Qur resules for asparcic and
glutunie acids plus cheir corresponding
amides yickled (combined: Asp 237 + Asn
MU = 3504, mal/ 00 g dey leal and Glu
00 += Gl 1ib = 433 4 mob), whidh cons
firony and extends Gierstad's resules. Thus
on analvs shows that the amino adad ia
hizaest coneentration s arginine. followed
hv msparagine, glutamic acid, aspartic acid.
and

swrine,
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Fig. 1 7coczRU Aloe BigHht ") ¥ n T3 phenol A
[ . anthracene % f{X
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(8) chrysophanol ...... Ve eesacscose D7)
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