
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 18 January 2011
Access details: Access Details: Free Access
Publisher Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

International Journal of Environmental Analytical Chemistry
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713640455

Comparison of Amino-Compounds Contained in the Needles of Healthy
and Damaged Picea Trees in Air Polluted Areas. Preliminary Results
V. R. Villanuevaa; M. Mardona; M. Th. Le Goffa

a Institute de Chimie des Substances Naturelles, C.N.R.S., Gif sur Yvette, France

To cite this Article Villanueva, V. R. , Mardon, M. and Goff, M. Th. Le(1986) 'Comparison of Amino-Compounds
Contained in the Needles of Healthy and Damaged Picea Trees in Air Polluted Areas. Preliminary Results', International
Journal of Environmental Analytical Chemistry, 25: 1, 127 — 134
To link to this Article: DOI: 10.1080/03067318608077082
URL: http://dx.doi.org/10.1080/03067318608077082

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t713640455
http://dx.doi.org/10.1080/03067318608077082
http://www.informaworld.com/terms-and-conditions-of-access.pdf


InteI’11. J .  Eiivrron. Aiial. Chem., 1986, Vol. 25, pp. 127-134 
0306-7319/86/2503-0l27 $18.50/0 
0 1986 Gordon and Breach, Science Publishers, Inc., 
Printed in Great Britain 

Comparison 
Compounds 

of Amino- 
Contained in the 

Needles of Healthy and 
Damaged Picea Trees in Air 
Polluted Areas. Preliminary 
R esu I tst  
V. R. VILLANUEVA, M. MARDON and M. TH. LE GOFF 
Institute de Chimie des Substances Naturelles, C. N .  R.S. 91 190, Gif sur 
Yvette, France 

(Received November 5, 1985) 

The chromatographic amino-contained profiles of the extracts of needles from healthy 
and damaged Picea trees sampled in two polluted areas of the Vosges region (Massif 
du Taenchel and Massif du Donon), France are compared. The most interesting 
differences refer to the content of arginine, the precursor of polyamines. A dramatic 
difference in arginine content was found between needles from damaged trees as 
compared to those from seemingly undamaged trees. High levels of arginine, a basic 
compound, could be required to protect cell metabolism against the acidity of its 
environment caused by acid rains. High arginine content would thus indicate the 
resistant-healthy state of the tree. Further research is directed to determine whether 
titration of arginine content would afford a biochemical diagnostic of metabolic 
impairment prior to visible damages. 
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The present state of knowledge and theories on forest damage and 
eventual death of the trees observed in air polluted areas are at the 
basis of the French DEFORPA programme (DCpCrissement des 
For&ts attribut: a la Pollution AtmosphCrique). Current research in 
this programme includes analytical work aimed at detecting 
metabolic modifications ascribable to the mechanisms of action of 
the pollution on leaf metabolism. 

We are involved in this programme with a project dealing with a 
comparative analytical biochemical study of cellular metabolism 
between needles of healthy and damaged-polluted Picea. In this way 
we expect to detect metabolic disfunctioning caused by pollution and 
afford information required for the elaboration of further research 
axes to be undertaken in a more detailed manner. 

The present paper reports preliminary results on polyamine- and 
their precursors-analysis in needles sampled from Picea trees of two 
polluted areas in the Vosges region (Massif du Taenchel and Massif 
du Donon). 

MATERIAL A N D  METHODS 

Chemicals 

Amino acids, mono-di- and polyamines were obtained from Sigma 
(St-Louis Mo, USA and Merck (Darmstad, GFR). 0-Phthalaldehyde 
was obtained from Fluka (Buchs, Switzerland). All other chemicals 
used for the preparation of buffers and reagents were obtained as the 
highest purity grade from Merck (Darmstad, GFR). 

Sample preparation 

Shoots of seemingly healthy and damaged Picea trees were collected 
from two air polluted areas in the Vosges region, France (Massif du 
Taenchel and Massif du Donon). The needles were extracted twice 
with a pestle and mortar with 5% trichloroacetic acid in 0.05 N HCl 
(10 needles/l ml) containing 5 nanomols of 1,7-diaminoheptane/ml as 
internal standard according to Villanueva et al.’ Proteins were 
determined by the Bradford’s method.’ 
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Instrumentations and chromatographic amine analysis 

The equipment and the methodology previously described3 were 
used for the analysis of amine compounds present in Picea needles 
samples. 

A microcomputer “Apple 11” along with the logiciel “Apple-plot’’ 
was used to obtain the graphics presented in this paper. 

RESULTS AND DISCUSSION 

The chromatographic amino-contained (picomole/pg protein) profile 
of extracts of needles from healthy and damaged Picea from two 
polluted area of the Vosges region of France are presented under the 
form of histogrammes. Data refers to the content of ornithine (Orn) 
lysine (Lys) arginine (Arg) putrescine (Pu) Spermidine (Sd) and 
spermine (Sm) of the sampled 1985 and 1984 shoots collected from 
the same tree at the same time. 

In the case of samples from the massif of Taenchel, Figure 1 shows 
the amino-contained profile of needles from healthy (1A) and 
damaged (IB) young Picea. Figure 1C compares arginine and total 
polyamines (Pu, Sd and Sm) contain of needles of these same 
samples. Figure 2 shows the amino profile in damaged (2A) and very 
damaged (2B) adult Picea. 

Representative results obtained with needles of old Picea trees 
from the Massif of Donon are shown in Figure 3: healthy (3A) 
damaged (3B) and very damaged (3C). Figure 4 compare arginine 
and total polyamines from these samples. 

As can be observed in both groups of samples (Taenchel and 
Donon) marked differences, in the amino profile of needles, can be 
correlated to the apparent physiological state of the tree (healthy, 
damaged and very damaged) and this holds for young, adult and old 
trees. Nevertheless in these preliminary results, the most interesting 
differences between samples from healthy and damaged organism, 
concern the content in arginine, the precursor of polyamines. Needles 
of healthy Picea contain high levels of arginine contrasting to the 
low level observed in damaged Picea. This relatively high content in 
arginine, which is a basic compound, in the apparent healthy tree 
could correspond to a resistance metabolic process of the tree by 
counteracting the tendency towards local acidification of the cells 
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FIGURE 2 Amino-chromatographic profile of needles from damaged (2A) and very 
damaged (2B) adult Picea trees. 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
9
:
5
8
 
1
8
 
J
a
n
u
a
r
y
 
2
0
1
1



132 V. R. VILLANEUVA, M. MARDON AND M. TH. LE GOFF 

g I... 

0 
.I 

n 

m 
QD cn 
e 
e 

Qrn Lys Arg pu Sd Sm 

FIGURE 3 
(3B) and very damaged (3C) old Picea trees. 

Amino-chromatographic profile of needles from healthy (3A) damaged 
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FIGURE 4 Arg and total polyamines (T.PA) profiles comparison of the same 
samples of Figure 3. 

caused by acid rains in polluted areas. Arginine and Polyamines 
accumulation are known to occur in cell plants subjected to 
endogenously4 or exogenously5 originated acid stress. 

If further results confirm these findings, arginine could serve as a 
biochemical marker of healthy or damaged state of trees living in 
polluted areas. The titration of arginine content would afford a 
biochemical “diagnostic” helping to determine the healthy or damaged 
metabolic state of the tree in the absence of visible damage. 

Work in this area is in progress in this laboratory. 
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