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1.INTRODUCTION

Myroxylon Balsamum (L.) Harms (family
Leguminosae, subfamily Papilionoideae) isatree na-
tiveto Centra and SouthAmerica, anditisusedinfolk
medicine, asshadefor cultivated crops, ornaments, and
for finetimber. Balsam and itsessential oil extracted
fromthistreeare used to flavor baked goods, candy,
chewing gum, gelatin, ice cream, pudding, soft drinks
and syrups, and asincensein churches. Basamoil is
also used in perfume, cosmetic and soap industries.
Seeds are used to flavor aguardiente, apopular a co-
holicbeveragein Latin Americd8, Commonnamesin
theregioninclude: Balsamo, palo de balsamo (Span-
ish-speaking America, ingeneral), cedro chino, nabal
(Brazil), incienso, and quina(Argentina)2. It can be
foundinavery extended area, from southern Mexico,
Central Americaand even as southbound asArgentina.
It hasbeenintroduced to southern Florida, Indonesia,
Indiaand West Africalt%4.,

Taxonomical description

Myroxylon balsamumisalarge and beautiful tree
with avaluable mahogany-like wood and a straight
smooth trunk; thelast is coarse grey, compact, heavy
granulated and of apaestraw color, containingaresin
which changesfrom citronto dark brown, whichsmédls
and tastes as bal samic and aromatic. The process of

extraction producesthree grades of balsam; thetitle
“Balsam of Peru” is derived from the fact of it was origi-
nally shipped from Peru. Thereare severd fake Peru-
vian balsamsoffered in the world market, but they do
not have the same properties. A white balsamismade
fromthefruit of Myroxylon Pereirae, which hasape-
culiar resinousbody and none of thechemical constitu-
entsof Balsam of Peru; thisistermed Myroxocarpin.
Another substance obtained from the same tree and
widely usedin Centrd Americaisknown asBa samito,
anacohoalic extract of theyoung fruit.

Actions

Anti-inflammatory, antiseptic, bal samic, expecto-
rant, anti-parasite, stimulant, promotes growth of epi-
thelid cells. Peru Ba sam hasbeenreported in usefrom
beginning of 17th century®® and it isdescriptioni157
.Thewider usethat was being made of Peru Balsamis
depicted on December 1912 in Merck’s Report. It
possessesstimulant, stomach, vulnerary, protectiveand
disinfectant properties®. In syrup form variousformu-
lasare advised.

Topical use

Whendilutedin carrier oil, Balsam of Peru may
relieve dry chapped skin, eczema, rashes, sores and
wounds, rheumatism, diaper rash, bedsores, prurigo,
and sore nipples. It can be applied to the chest to re-
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lieveasthma, colds, coughsand bronchitis. It may also
be effectiveto combat skin parasitessuch as scabies.
Balsam of Peru hasbeen used to relieve symptoms of
nervoustensonand stress. Itisoften used asafixative
and fragrance component in cough syrups, soaps, de-
tergents, creams, lotionsand perfumes. Balsam of Peru
isaso used asaflavoring agent in most food categories
andindcoholicand soft drinks. Oraly ingested it stimu-
|atesthe heart, increases blood pressure, and | essens
mucous secretions. Sinceit containsbenzoicacid, Bal-
sam of Peru may causedermatitisinindividualswith
sensitivity tobenzoinresinoids.

Inspiteof al the attractive propertiesof Peru Bal-
sam, basically no scientific reports on neither thecom-
pasition nor the physico-chemica propertiesof thissub-
stanceareavailableinthe speciaizedliterature, for dl
theabovedaabd ongtothefolk cultureof Latinamerica
Two of the principal s constituents of Peru Balsamail
arebenzyl benzoateand benzyl cinnamate® anditispre-
pared by extraction with volatile solventsfrom Peru
Basam. Biological dataarereported from experiments
in rats, rabbits, volunteers human subjectd” and in
guineapigs®. Also no phototoxic effectswerereported
in some samples of Peru Balsam ail™®. Conventiona
hyphenated techniquesfor theanaysisof natural com-
pounds, such asgas chromatography-mass spectrom-
etry (GC-MYS) or liquid chromatography-mass spec-
trometry (LC-MS), have proved highly successful in
theresol ution and identification of volatileand non-vola
tilesubstances. Both GC-MSand LC-M Sallow sepa-
ratingtheorigind substance(i.e., amixtureof molecules)
viathe chromatographic step and thentoionizethein-
dividual molecules sothat they produce characteristic
spectrafromwhich theidentities of themoleculescan
be deduced (in conjunctionwith retentionindices). Ac-
cordingly, the present study presentsthefirst reports
on the composition of Balsam of Peru viathe above
chromatographictechniques.

2.EXPERIMENTAL

2.1 Materials

Commercia Balsam of Peru was supplied by
FarmaciaParis(Mexico City, Mexico). Ba sam of Peru
was storedin glassjarsat room conditions.
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2.2 GC-M S analyses

A milligram-worth samplewasplacedinatubeand
dissolvedinoneml of ethanol, chromatography degree.
Two microgramsare obtained from theresulting solu-
tion and injected into the chromatographer, by using
helium asthe carrier. Thetemperature rate employed
was 60°C per minute, from 60 to 200°C.

The equipment employed was a 6890 HP Gas
Chromatography System along with amass detector
Hewlett Packard 5973 Mass Sel ective Detector, con-
trolled through aPC HP Pentium 1.

3.RESULTSAND DISCUSSION

The compounds were identified by GC-MS, as
mentioned. Thirteenvolaileand nonvolailesgndswere
identified in Balsam of Peru. Figure 1 showsatypical
chromatogram where the main peakswereidentified
and quantified by using the database WILEY 245.L.
Peak S correspondsto the solvent (Ethanol); peaks 1,
8 and 10 correspond to non-volatile compounds: 3-
farnesene and nerolidol; whereas peaks2to 7, 9 and
11 to 13 correspond to volatile compounds. TABLE 1
summarizestheidentified sgnds, their formulaand ar-
easunder pesks. Thethree most abundant compounds
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Iéi.gure 1: GC-M Sof Balsam of Peru (BP samplé)
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Figure2: Massspectrum of peak S, solvent
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Figure 3: Massspectrum of peak 1: chloroform
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Figure 4: Mass spectrum of peak 2: Benzene, (chloro

methyl)
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Figure5: M ass spectrum of peak 3: Benzyl alcohol
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Figure6: M assspectrum of peaks4 and 5: Benzoic acid
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Figure7: Massspectrum of peak 6: 4-vinyl-2-methoxy-

phenal
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gure8: Mass spectrum of peak 7: Vanillin
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Figure9: M assspectrum of peak 8: B-farnesene
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Figure 10: M assspectrum of peak 9: Cinnamicacid
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Figure J_’L. M ass spectrum of peak 10: Nerohdol
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TABLE 1: Identification of Peru Balsam by compound

Peaks  Compound Formula Quality Abundance
S Solvent C,HsO 20 1600000
1 Chloroform CHCly 96 140000
2 Benzyl chloride C;H,Cl 93 1275000
3 Benzyl acohol C;HgO 96 825000
4 Benzoic acid C/HsO 97 350000
5 Benzoic acid C/HsO 97 1350000
6 %;Lg('y?phenol CHiO, 93 475000
7 Vanillin CgHsO3 96 850000
g oY beta- CiHa 96 950000

arnesene
9 Cinnamic acid CoHsO, 97 1800000
10 Nerolidol CisH260 93 2200000
11  Benzyl benzoate Ci4H1,0, 98 2125000
12 Benzyl cinnamate CieH140, 95 1575000
13 Benzyl cinnamate C;gH140, 98 2100000

TABLE 2: Extra peaks of compoundsfound in thein M S

spectra

Peaks Compound Ba(sneqlpziak EXtEr";/pZ?ak‘
S Solvent 31 -
1 Chloroform 83 -
2 Benzene, (Chloromethyl)- 91 83
3 Benzyl alcohol 79 83
4 Benzoic acid 105 83
5 Benzoic acid 105 83
6 4-Vinyl-2-methoxy-phenol 150 83,91, 122,
7 Vanillin 151 147
8 pB-farnese 69 103,147,151
9 Cinnamic acid 147 -
10 Nerolidol 69 -
11 Benzyl benzoate 105 39
12 Benzyl cinnamate 91 -
13 Benzyl cinnamate 91 -

werenerolidol, benzyl benzoate and benzyl cinnamate.
All M S spectra presented typical fragmentsof com-
pounds. Extrapeaksin M S spectraand base peak (m/
z) arepresentedin TABLE 2.

Benzene, (chloromethyl)-, benzyl acohol, benzoic
acid and 4V 2MP presented additional signals, at m/z
83 and others. Theion speciesof m/z 77, in benzene,
(chloromethyl)-, benzyl acohol, and benzoic acid gen-
erated ionsat m/z 65 by loss of C (ring rupture) and
created anintermediateion specie at m/z 83 through
the gain of an OH radical and aproton. Whiletheion
specieof m/z75in4V2MP generated ionsat m/z 63
by lossof C (ring rupture) and created theintermediate
ion specieat m/z 83, by gaining an OH radica and a
proton, aso. Partia fragmentation pathways (from C H,
fragment) are proposed to account for the additional
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Figure12: M assspectrum of peak 11: Benzyl benzoate
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Figure 13: Mass spectrum of peaks 12 an
cinnamate
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signal observed inbenzene, (chloromethyl)-, benzyl -
cohol, and benzoic acid, asshowninthe SCHEME 1.
Partial fragmentation pathways (from base peak) are,
inturn, proposed to account for the additional signal
observedin4V2MP, asdepictedin SCHEME 1.

For 4V 2MP, theion mass speciesof m/z 122 was
generated by loss of CH fromionm/z 135. And, the
ion speciesof m/z 107 generated ion at m/z 91 by loss
of O. Thision speciescan beidentified asC H,O. For
B-farnesene, theintermediateion mass speciesof m/z
151 wasgenerated by loss of C and thegain of two H
fromionm/z 161. Whileion speciesof m/z 151 gener-
atedionat m/z 147 by loss of four H. Finally, theion
speciesof m/z 107 generated ion a m/z 103 by loss of
four H. For vanillin, theion mass speciesof m/z 147
wasgenerated by lossof four Hfromion m/z 151 (base
peak).

4. Concludingremarks

Theanalysisof such natural substancesisrather
complicated, sincethefraction of aromatic compounds
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aloneof asmplenatura product may be composed of
50-200 constituents, and many of them are presentin
trace quantities. However, we have been abletoiden-
tify the 11 most rel evant components of Peru Balsam,
which opensthe possibility no only of understanding
thestructureof thisnatural product, but dsototest the
properties of the constituents, both individually and
snergetically combined, asitiscurrently under way.
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