
LBL-14212 
Preprint 

ffi1 Lawrence Berkeley Laboratory 
11;:1 UNIVERSITY OF CALIFORNIA 

CHEMICAL BIODYNAMICS DJ~Q,9!~N 
LAWRENCE 

BERKELEY LABORATO 
RY 

To be published in Economic Botany t-.r~K 1 6 1982 

LIBRARY AND 
DOCUMENTs SECTION 

LATEX-PRODUCING PLANTS FROM RWANDA 

P.C. Karenzi, E.K. Nemethy; J.W. Otvos 
and Melvin Calvin 

January 1982 
TWO-WEEK LOAN COPY 

This is a Librar~ Circulating Cop~ 
which rna~ be borrowed for two wee~s. 
For a personal retention cop~, call 
Tech. Info. Dioision, Ext. 6782 

Prepared for the U.S. Department of Energy under Contract DE-AC03-76SF00098 



DISCLAIMER 

This document was prepared as an account of work sponsored by the United States 
Government. While this document is believed to contain correct information, neither the 
United States Government nor any agency thereof, nor the Regents of the University of 
California, nor any of their employees, makes any warranty, express or implied, or 
assumes any legal responsibility for the accuracy, completeness, or usefulness of any 
information, apparatus, product, or process disclosed, or represents that its use would not 
infringe privately owned rights. Reference herein to any specific commercial product, 
process, or service by its trade name, trademark, manufacturer, or otherwise, does not 
necessarily constitute or imply its endorsement, recommendation, or favoring by the 
United States Government or any agency thereof, or the Regents of the University of 
California. The views and opinions of authors expressed herein do not necessarily state or 
reflect those of the United States Government or any agency thereof or the Regents of the 
University of California. 



LATEX-PRODUCING PLANTS FROM RWANDA 

* P. C. Karenzi,·E. K. Nemethy, J. W. Otvos and Melvin Calvin 

Chemical Biodynamics Division, Lawrence Berkeley-Laboratory and 

Department of Chemistry, University of California, Berkeley 

Berkeley, California 94720 

ABSTRACT 

Calvin suggested that latex-producing plants other than Hevea Brasiliensis 

1 
should be investigated as source of hydrocarbons. Some plants of this type 

exist in Rwanda, both wild and ornamental. The purpose of this paper is to 

present a review of these plants and discuss their potentialities as economic 

crops. 

INTRODUCTION 

Many alternative extraction techniques have been described for hydro-

b 1 . . d' 2,3,4 car on p ant compos~t~on stu ~es. 5 6 
Some of us ' have performed p:r:e-

viously extractions and made chemical analysis on the extractables from 

Euphorbia !athyris. We have applied the same extraction techniques on nine 

new species of hydrocarbon-producing plants from Rwanda. 

EXPERIMENTAL PROCEDURES 

Extraction. The extractions have been performed on sun dried material. 

Grinding was performed with an electric mill. Before extraction the material 

was heated at 60°C in an oven to remove moisture. 

The extractions were done in a Soxhlet apparatus for a total number of 

* Permanent address: National University of Rwanda, B~P. 56, Butare, 

Rwanda 
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100 cycles in 8 hours. The first seven extractions with heptane followed 

by methyl alcohol gave the data in Table 1. Another series of extractions 

was done with acetone-benzene and methyl aclohol, respectively. All benzene 

extracts were less than 0.2% of the dry weight and are not mentioned in Table 2 

which gives the results of the second extraction series. 

Heat values and the C,H,O ratios of the extracts are presented in Tables 

3 and 4. The increase in extractable material from heptane to acetone is com-

pensated by the loss in heat values. 

Sugar Content of Methyl Alcohol Extract. Methyl alcohol extracts have 

been separated in water-soluble and ether-soluble fractions. A small quantity 

of residue could not be dissolved in either of the two solvents. 

Sugar tests were performed on the water-soluble fraction after freeze 

7 drying of the sample. The naphthol method was used and the results presented 

in Table 5. 

Protein Evaluation in the Residue. -~able 6 presents the protein content 

of the residues after acetone-benzene and metnyl alcohol extraction. These 

values were deduced, assuming that on the average one nitrogen atom corres

ponds to 6.25 carbon atoms in protein. 8 

Euphorbia pulcherima and Thevetia Nerifolia contain the most protein. 

The nutritive values of the residues can also be compared to usual cattle 

food. The toxic compounds which might be present can be removed in the drying 

process, as observed. with Euphorbia lathyris. 9 

Cracking .. R:t.tern of Some Heptane Extracts. W. 0. Haag, et al. have made 

a study of the cracking pattern of extracts from Euphorbia lathyris using 

the zeolite catalyst at the Mobil Corporation research ~aboratories. We have 

applied the method they suggested to compare aromatic fractions from the crack-

ing and the·results we can expect from our samples.are given in Table 7. We· have 

taken into account-the experimental results on Euphorbia lathyris. 
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CONCLUSION ------ ---------~--

--~-----
-----~ ~-~---~~-----

The purpose of this work was to compare some latex plants from Rwanda 

with Euphorbia !athyris as possible hydrocarbon crops. A first series of 

rough data has been obtained. More statistical work must be done to determine 

the average of extractable material for the different samples examined. 

For a more complete comparison with Euphorbia !athyris, further chemical 

analysis of the extracts should be performed as well as a determination of 

the agronomic yield of the species from Rwanda. Then a more economic value 
energy 

assignment to these plants as/crops can be made. 

Nevertheless , work of this type is really challenging for deve,loping 

countries such as Rwanda where the natural environment resources are some-

resources for well settled industries. 
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Table 1. Heptane-Methyl Alcohol (MeOH) Extraction 

Species Name Part Label Heptane MeOH 
Extract Extract 

% % 

Euphorbiacea Eyphorbia tirucalli Bark E.T.B. 9.7 23.1 

Synadenium Grantii Stems S.G.S. 10.2 16.5 

Leaves S.G.L. 8.8 4.3 

Euphorbia·. Pulcher-
ima Stems E.P.S. 3.0 10.4 

Leaves E.P.L. 10.0 16.6 

Moracea Thevetia Nerifolia Sterns T.N.S. 2.0 17.7 

Leaves T.N.L. 6.2 

Asclepiadacea Sarcostema viminale Stems s.v.s. 4.9 9.5 

Roots S.V.R. 4.2 5.8 
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Table 2. Acetone-Benzene-Methyl Alcohol (MeOH) Extraction 

Species Name Part Acetone Extract MeOH Extract 
% % 

Euphorbiacea Euphorbia tirucalli Bark 17.2 11.9 

Synadenium Grantii Stems 15.8 9.0 

Leaves 10.7 5.3 

Euphorbia pulcherima Stems 5.7 9.3 

Leaves 13.8 14.6 

Morace a Thevetia Nerifolia Stems 5.4 15.2 

Leaves 7.6 14.4 

Asclepiadacea Sarcostema viminale Stems 7.3 6.4 

Roots 6.6 4.2 

8-9 
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Table 3. Heat Values and C,H,O Ratios of Heptane-Methyl Alcohol (MeOH) Extracts 

Sample Part Heptane Extract MeOH Extract 
Heat Value Formula Heat Value Formula 

kBTU kBTU 

E. tirucalli Bark 17.59 CHl. 72°0.07 6.67 CH2.04°(').85 

Syn. Grantii Stems 16.66 CH1.67°0.10 6.91 CHl. 57°0. 74 

Leaves 17.11 , CHl. 72°0.09 8.67 CHl. 72°0.76 

E. Pulcherima Stems 17.14 .cHl. 12°o.o9 6.55 CH2 •11o0.61• 
·' 

Leaves 17.85 CH1.73)0.06 7.44 CH1.81°0.65 

Thevetia Nerifolia Stems 16.57 CH1.70°0.07 6.26 CH2.16°0.91 

Leaves 17.04 CHl. 69 O 0. 08 6.45 CH2.23°0.99 
1 

16.81 CHl. 72°0.09 6. 71 cHL9:Po. 78 
I 

-...J 
I 

Sarcostema viminaleStems 

' Leaves 17.04 CH1.42°0.07 7.91 CH1.65°0. 64 



Table 4. 

Sample 

E. tirl;l:calli 

Syn. Grantii 

E. pulcherima 
1' •, 

Thevetia Nerifolia 
'''i'' 

Sarcostema viminale 

Heat Va_lues and C,H,O Ratios of Acetone, (Benzene) Methyl Alcohol (MeOH) Extracts ,, 

Part Acetone. Extract 
Heat Value Formula 

kBTU 

Bark 14.34 CH1.6°0.13. 

Stems 13. 83' CHl. 6°0.23 

Leaves 15.75 CHl. 72°0.16 

Stems 13.74 CHl. 79°0.23 

Leaves 15.76 CHl. 77°0.14 

Stems 15.55 CHl. 79°0.25 

Leaves 14.79 CHl. 12?0. 20 

Stems 14.52 CHl. 12°0.20 

Roots 1).;;78 CH1.66°0.14 

.:~. 

MeOH Extract 
Heat Value 

kBTU 

5.91 

5.87 

7.45 

6.45 

6.55 

6.18 

5.71 

6.33 

Formula 

CH1.96°6.07 

CH1.98°0.82 

CHl. 94°0.68 

CHl. 92°0.81 

CH2.22°0.99 

CH2.15°0.95 

CHl. 97°0.79 

CHl. 73°0.69 

I 
00 
I 
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Table 5. Methyl Alcohol Extract Fractionation and Sugar Test 

Water-SolUble Ether-Soluble % Sugars, 
Sample Fraction, % w Fraction, % w Naphthol 

Method, 
% w 

E.T.B. 15.6 1.7 15 

S.G.S. 10.9 1.8 9 

S.G.L. 3.1 0.7 2 

E.P.S. 7.8 0.9 . "6 

E.P.L. 15.8 2.1 13 

T.N.S. 17.3 0.7 17 

T.N.L. 12.8 2.1 8 

s.v.s. 3.8 0.9 2 

S.V.R. 3.9 0.6 2 



Sample 

E.T.B. 

S.G.S. 

SoG.L. 

E.P.S. 

E.P.L. 

T.N.S. 

T.N.L. 

s.v.s. 

S.V.R. 

·.·_,. 
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Table 6. Protein Content of Residues 

% N, Residue 

0.45 

1.32 

0.89 

1.2 

4.15 

1.14 

3.23 

0.81 

0.52 

Protein Estimation 
% Dry Weight 

2 

6.2 

4.7 

6.4 

18.6 

5.7 

15.8 

4.4 

2.9 
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Table 7. Cracking Pattern, Percent Aromatics 

Sample Percent H/C (H/C~ff. 
_Jercfot oma J.cs 

E.T.B. 9.7 1.n 1.58 39 

S.G.S. 10.2 1.67 1.47 46 

S.G.L. 8.8 1.72 1.54 41 

E .• P.L. 10 1.73 1.61 38 

E. lathxris 1. 75 1.47 46 
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