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Abgtract. In this work we used high-resolution nuclear
magnetic resonance (NMR) to identify the magor
compounds present in the Natura latex named Leite de
Amapa, which is extracted from Brosmum paranarioides
tree. To do it 1D *H and *C NMR spectra and DEPT
techniques were employed. The analysis of spectra data
showed that this latex is principaly congituted by cis
isoprene, saturated and unsaturated fatty acids and
triacylglycerides esters.
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1. Introduction

Latex is the protective fluid contained in tissue
beneath the bark of a tree. Natura latexes are complex
emulsion in which many substances, such as proteins,
polysaccharides, sugars, oilss, gums and cis14-
polyisoprene can be found as major constituents. The latex
extracted from Brosmum parinaricides tree found in
Amazonia crops is frequently used as food for humble
people and it is also used as a popular medicine for treating
tuberculosis and asthma [1-4]. Since its uses were known
by the scientific community, some studies about this latex
darted, but no study was done deeply to know the major
components present in these types of sample. It is known
that nuclear magnetic resonance is very much used to
characterize a chemical structure and a molecular dynamic
of samples [2-15]. This spectrascopy has many techniques,
which differ in pulse sequence that permits us to evaluate
both chemical constituents and molecular dynamic, because
NMR analyzes the sample in different physical states[2-4,
10-15]. According to the context, thiswork has a purposeto
map the principal components that are responsible for the
pharmacological and toxic effects and determine the
stability degree of this latex after being kept at environment
conditions. For that, we apply solution NMR techniques,

employing 1D pulse sequences to evaluate the chemical
condtituents and solid state techniques, through low field
NMR, determining the hydrogen relaxation parameter to
accompany the stahility degree of the latex, according to the
way and time of storage.

2. Experimental

2.1. Latex Extraction

The latex of Brosmum parinarioides tree was
extracted from the trunk using a specia knife, and keptina
bottle at room temperature.

2.2. NMR Analyses

The Leite de Amapa latex was conditioned to room
temperature (298 K). 30 g were dissolved in 0.6 ml of
CDCl3; and added to a 5 mm NMR tube which was
anayzed in a Varian Mercury 300 equipped with a 5 mm
inverse probe to obtain hydrogen (*H), carbon-13 (**C) and
DEPT spectra using the standard pulse sequences of the
spectrometer. 2.5 g were added to 18 mm NMR tube and it
was analyzed in alow fidd NMR Maran Ultra (Resonance
Oxford —UK), operating at 23 MHz for the hydrogen
nucleus, to obtain data of spin lattice relaxation time
(recycle delay — 180° —t — 90° — acquisition data) the 90°
puse of 45us was cdibrated autometicaly by the
insrument software. The amplitude of the FID was
sampled for twenty t data points, ranging from 0.01 to
5000 ms, using 20 data points and 4 scans for each point.
The same sample was kept as described above and
analyzed six months later; the analysis was carried out at
298 K. The spin-spin relaxation time was determined by
CPMG (Carr-Purcdl-Meboom-Gill) technique, using t
50 microseconds, recycle delay 5 s and 4096 scans. The T,
analyses were carried out for one year (twelve months). The
relaxation values and relative intensities were obtained by
fitting the exponential data with the aid of the program
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WINFIT. Digributed exponentia fittings as a plot of
relaxation amplitude versus relaxation time were performed
by usng the software WINDXP. Both WINFIT and
WINDXP were commercial programs and come with the
low-field NMR spectrometer.

3. Results and Discussion

The andyses of low fiedd NMR, employing the
proton relaxation time data, alowed us to establish a
parameter to study the sability degree of the latex in
relation to time of storage at |aboratory ambient conditions.
Both proton spin-lattice (T,) and spin-spin (T,) relaxation
parameters were used to detect changes in the molecular
dructure; water absorption and sample degradation. Asit is
reported in Table 1, from T,H parameter, three domains
were detected: the shortest was rdated to water absorption,
the second was attributed to low molecular compounds and
the highest one was associated to rigid molecular domain.
However, no change could be observed during the period of
sample analyses. Thus, this can be an indication thet this
parameter was not adequate to this kind of evaluation.
According to T;H results, the T,H relaxation parameter was
also invettigated and determined for the latex during a
period of 12 months (Table 2). According to the T, results
an increase of the relaxation time was detected with the
increase of time storage that was associated to the changes
in the water intra and extracellular interactions, which cause
amodification/break of hydrogen linkage, as a consequence
of the water diffusion changes, generating latex ingtability.

Tablel
Valuesof T, of Leite
de Amapa with time storage
Time of sorage TiH (ms)
Zero month 0.1; 15; 112
Sixth month 0.1; 15; 112
Table 2

T-H valuesfor Leite
de Amapa with time storage

Time of sorage T,oH (ms)
Zero month 262
Sixth month 357

Twe fth month 599

3.1. The Evaluation of Constituents

by Solution NMR

The spectra of high fidd NMR carbon-13 and
hydrogen are showed in Fg. 1. They were useful to
determinate the magjority components of the latex dissolved

in chloroform. From the first analysis of the carbon-13
NMR spectrum, three ranges of chemica shift were
detected. One from 15 to 60 ppm, derived from aliphatic
carbons; the second one from 120 to 145 ppm that can be
attributed to double bond and/or aromatic region and the
third one from 170 to 180 ppm, which are derived from
carbonyl groups associated with ester components.

The analyss of hydrogen spectrum shows two
digtinct ranges, the one located from 1 to 2.4 ppm, derived
from aiphatic chains and the other one with NMR signals
varied from 4.5 to 5.5 ppm, which are attributed to double
bond, discarding the presence of aromatic compounds,
which are in accordance with studies done before [1-4,
8, 15].

According to the NMR 'H and *C spectra, some
classes of substances can be idertified. The *C NMR
signals located from 10 to 60 ppm and *H NMR signals
from 1 to 2 ppm, belonged to saturated region and were
associated with acylglycerdls of long chains. The double
region was assigned from 100 to 130 ppm, in respect to *C
NMR and from 4.5 to 55 ppm in relation to 'H NMR
dgnas, which were attributed to cisisoprene and
triacylglycerols and therpenes. The carbonyl region was
located at around 170 ppm that is associated with the ester
group. From the andyses of these NMR signds the
majority of components of the latex is derived from: cis
isoprene, saturated and unsaturated fatty acids and
triacylglycerides esters. As minor components terpenoid
compounds were detected and the structure of acyl lupeol
edter [2] was identified. The same type of components has
been characterized in a smilar sample, studied before [2-4,
15]. This is a well known substance that is reported as an
anti-inflammatory and anti-arthritic one [3] (Fig. 2). An
acetyl ursan terpenoid was aso identified and its chemical
dructure can be seen inFig. 3. The cis-isoprene (Fig. 4) has
their dgnals assigned and listed in Table 3. DEPT
technique (Fig. 5) was also used to confirm the methyl and
methylene groups (Table 4), which normally cannot be
eadly distinguished when a lot of signals are located in the
same spectral region (Table 5).

Table3

Chemical assignments
of cis-isopr ene obtained from *C NMR
solution spectrum

d, ppm Carbon type
21-23 CH;
109 :CH2
120-126 =CH
134-151 =C
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Carbon 13 at 75 MHz
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Fig. 1. *C NMR spectrum of Brosimum parinarioides (top) and ‘H NMR
spectrum of Brosimum parinarioides (bottom)

Fig. 2. Terpenoid structure, acyl lupeol ester Fig. 3. Terpenoid structure, acetyl ursan ester
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Fig. 4. Cis-isoprene structure
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Fig. 5. DEPT spectrum of latex in CDCl5
Table4 Continuation of Table 5
Carbon-13 assignment of satur ated 1 2
and unsatur ated fatty acids, triacylglicerols %2 8:

d, ppm Carbon-13 type 58.8 CH
170 C=0 —from the ester 55.2 CH
47.8 CH —from the branch 55.0 CH
394 CH —from the branch 48.1 CH
38.3 CH, —from the main chain 47.8 CH
34.8 CH —from the branch 41.3 CH,
32.7 CH, —from thelong chain 395 CH
320 CH, —from thelong chain 394 CH
311 CH, —from themain chain 38.3 CH,
295 CH, —from themain chain 32.7 CH,
28.6 CH, — from the main chain 320 CH,
27.8 CH, —from the main chain 3L1 CH,
26.5 CH, —from the main chain 29.5 CH,
26.3 CH, —from the branch 286 CH,
204 CH, — from the long branch near to CH; gg 8:2

. 3

14.8 CHj; from the long branch 264 CH,
Table5 26.2 CH,

Chemical assignments 234 CH,

f DEPT 233 CH;

rom spectrum 232 CH,

d, Carbon-13, ppm DEPT 230 CH;
1 2 21.3 CH;

1736 Cq 21.2 CH;

170.9 Cq 18.1 CH,

1238 CH 173 ChHs

124.1 CH 167 Chs

121.4 CH 16.6 CH,

100.2 CH, 156 Chs
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4. Conclusions

The analyses of the latex by high resolution spectra
made possible to identify the mgority compounds and
especidly the minor components from secondary
metabolism, which are known to be responsible by the
pharmacological and toxicological effects. The analyses of
low field data indicated the stability of the latex up to six
months. The sum of al data is that NMR is a very useful
tool to study this kind of samples.
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JOCJILKEHHSI METOJIOM SIMP JIATEKCHO1
BUTSTKKH 3 BROSIMUM PARINARIOIDES

Anomauin. 3 6UKOPUCMAHHAM 5I0EPHO20 MAZHIMHO2O Pe3o-
nancy (IMP) 3 6ucokum pospiuientsm i0eHmupIKoBaHo OCHOBHI
cnonyku, npucymui 6 npupoonomy namekci Leite de Amapa, sxui
sudodyeacmvcst 3 depesa Brosmum paranarioides. 3acmocosarno
1DY, BCAMP i DEPT memoou. 3a donomozoiw cnekmpanshoeo
aHanizy NOKA3aHO, WO OCHOBHUMU CKIAAOOSUMU OOCTIONCYBAHOZO
JAMEKCY € YUC-I30NPeHr, HACUYEHI MA HEHACUYEH] HCUPHI KUCIOMU Ma
ecmepu mpuayuieniyepuois.

Knrouosi cnoea: Broamum paranarioides, Leite de Amapa,
SMP, namexc.





