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Abstract: The occurrence of long-chain polyprenols in leaves of plants of Lauraceae, Tiliaceae and Magnoliaceae
families was studied. Separation of groups of polyprenols differing in the size of molecules was performed by
thin-layer chromatography. In all studied species long-chain polyprenols were detected. The total polyprenol
content in leaves reached values as high as 3% of their dry weight. In the studied species belonging to
Lauraceae family a fraction of polyprenols composed of 10–14 isoprene units was present. In species of Tiliaceae
and Magnoliaceae polyprenols composed of 9–12 and 10–12 isoprene units were present, respectively. Differ-
ences in polyprenol profile characteristic for each family studied were observed. These results were confirmed
by HPLC. The structure of these polyprenols was examined by NMR spectrometry and in representative spe-
cies studied polyprenols exibited the typical poly-cis structure. The effect of insolation on the rate of accumu-
lation of polyprenols was documented.
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Introduction
Polyisoprenols (poly-cis-prenols) are natural prod-

ucts being derivatives of a common C5 isoprene unit
(Bach 1995). Many natural membrane fractions from
prokaryotic and eukaryotic cells contain poly-
isoprenols and their phosphate esters (Chojnacki et
al. 1987; Hemming 1983). Unicellular eukaryotes,
fungi, animal and some plant tissuses contain -satu-
rated polyisoprenols (dolichols) (Bach 1995;
Jankowski et al. 1994). Bacterial membranes and
leaves of some plants contain -unsaturated poly-
isoprenols (polyprenols) (Jankowski et al. 1994;
Świeżewska et al. 1994). A polyprenol molecule con-

sists of a hydrophilic part – a hydroxyl group at the
-end, and a relatively large hydrophobic part – a long

unsaturated, mainly of poly-cis configuration,
isoprenyl chain (Chojnacki and Świeżewska 1995).
Long-chain polyprenols have been found in a large
number of plants (Jankowski et al. 1994; Zinkel and
Evans 1972). Poly-cis prenols with the longest chain
are those known as natural rubber (Tanaka 1989).
Two types of long-chain polyprenols can be distin-
guished with respect of their conformation: di-trans-
and tri-trans poly-cis prenols (Fenney and Hemming
1967; Tanaka and Takagi 1979)**. Most of the
polyprenols isolated from the leaf tissues of angio-
sperms have consisted of three internal trans-
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isoprene units and all other residues including -ter-
minal unit in the cis-configuration. The structure of
these polyprenols with general formula t3cnOH, is
presented in Fig. 1, where is an isoprene residue
farthest from the hydroxyl group, t is a trans-isoprene
residue, c is a cis-isoprene residue and OH is the
hydroxyl group and the number of isoprene units n
varies usually from 6 to 30–40, depending on the
plant species (Chojnacki et al. 1987; Zinkel and Evans
1972).

Large amounts of polyprenyl acetates were found
in leaves of various species of genus: Malus, Prunus
and Pyrus belonging to Rosaceae family. In each species
poly-cis-prenols composed of 19 and 20 isoprene
units were predominating (Świeżewska and Choj-
nacki 1996). The longest polyprenol molecules com-
posed of 25–35 isoprene units were isolated from
leaves of Potentilla and Rosa genus (Świeżewska et al.
1992). Polyprenols of chain length of 20–60 isoprene
units or longer were found in leaves of plants belong-
ing to Combretaceae family. The polyprenols of this
type were found in half of the 20 species studied
(Kulcitsky et al. 1996). Long-chain poly-cis-prenols
composed of 15–100 isoprene units were found in
leaves of Lumnitzera racemosa belonging to Combre-
taceae family, grown in the mangrove type forest.
These long-chain polyprenols can be considered as a
group of intermediate compounds between prenyl
lipids and polyisoprene rubber polymer (Skoczylas et
al. 1994). Multiple polyprenol families were found
also in gymnosperms. The complex character of
polyprenol spectrum was demonstrated for various
representatives of gymnosperms (Ibata et al. 1984). A
group of long chain polyprenols were found and docu-
mented in large number of Cycadopsida and Coniferopsi-
da (Świeżewska and Chojnacki 1988). The informa-
tion on the occurrence and multiplicity of polyprenol
families in plants might be useful as a chemotaxono-
mic marker in the taxonomy of plants.

Polyprenyl phosphates function mainly as carriers
of glycosyl units across membranes in the prokaryotic
peptidoglycan and lipopolysaccharide biosynthesis
(Bugg and Brandish 1994). Similar role is played by
dihydropolyprenyl phosphates (dolichylphosphates)

in glycoprotein synthesis (Bugg and Brandish 1994;
Chojnacki and Dallner 1988).

Some of polyprenols are attached to proteins dur-
ing the prenylation (Grünler et al. 1994; Shipton et al.
1994; Zhang and Casey 1996; Casey and Seabra
1996). Prenylation is a type of posttranslational mod-
ification of proteins via covalent linking of isoprenoid
groups. Prenylated proteins play crucial roles in vital
cellular processes. The prenylation serves as a hydro-
phobic membrane anchor and the function of
prenylated proteins is connected with the control of
cellular functions such as protein maturation and cell
growth, signal transduction and intracellular traffick-
ing pathways (Casey and Seabra 1996). About 2% of
total cellular proteins are prenylated, i.e. approxi-
mately 60–80 different proteins per cell (Epstein et al.
1991). Known prenylated proteins include fungal
mating factors, nuclear lamins, Ras and Ras-related
GTP-binding proteins (G-proteins), the subunits of
trimeric G proteins, protein kinases, and at least one
viral protein (Zhang and Casey 1996). Isoprenylation
is not restricted to proteins, but also has been de-
scribed to occur in case of certain species of tRNA and
heme (Grünler et al. 1994).

The lipid bilayers modified by long-chain
polyprenols and their phosphoryl derivatives exhibit
different properties from phospholipid bilayers (Mc
Closkey and Troy 1980; Walińska et al. 1997; Janas et
al. 2000a; Janas et al. 2000b). Polyprenols increase
the membrane elasticity and modulate the surface
curvature of the membranes by the formation of fluid
microdomains (Walińska et al. 1997; Janas et al.
2000b). Contrary to the behavior of polyprenols,
polyprenyl phosphates decrease the membrane spe-
cific conductance, increase activation energy of ion
migration, breakdown voltage and membrane thick-
ness (Janas et al. 2000a).

The terpenoid theory of the origin of the primitive
membranes proposed that di-polyprenyl phosphates
and other simple terpenoids might form spontane-
ously on the surface of a clay or other minerals and
self-organize into vesicles (Ourisson and Nakatani
1994). These vesicles may evolve into progressively
more complex units, similar to protocells. A vesicle is
not a cell, but the formation of a vesicle is by itself a
far reaching event (Morovitz 1992). Terpenoids
(archeal lipids, hopanoids, carotenoids, sterols, doli-
chols, polyprenols, polyprenyl phosphates, etc.) are
involved in the formation or reinforcement of all
known biological membranes (Nakatani et al. 1993).

The previous data shown that there exists spe-
cies-specific pattern of polyprenol mixture and that it
can serve as a chemotaxonomic marker for a given
species, and to some extent for a larger systematic
groups (genera and families) (Chojnacki et al. 1987;
Świeżewska and Chojnacki 1988; Świeżewska et al.
1992; Jankowski et al. 1994; Świeżewska et al. 1994).

Fig. 1. The general formula of polyprenols; – -terminal
isoprene residue, t – number of internal trans-isoprene
residues, c – number of internal cis-isoprene residues,
– -terminal cis-isoprene residue
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The individual variations within a given group that
have been occasionaly noticed have never been pub-
lished. In the present paper the observations of such
variations are given. We investigated the occurence of
long-chain polyprenols in plants of Lauraceae, Tiliaceae
and Magnoliaceae families. Separation and examina-
tion of groups of polyprenols might be useful as
chemotaxonomic markers.

Materials and methods

Plant material

Specimens of leaves of species of Lauraceae family
except Laurus azorica and Laurus nobilis were from the
Kunming Institute of Botany, Chinese Academy of
Sciences (September 2000). Laurus azorica, Laurus
nobilis and specimens of species of Magnoliaceae family
were from the Powsin Botanical Garden of the Polish
Academy of Sciences (September 2000). Specimens
of species of Tiliaceae family were from the Botanical
Garden of Stockholm University and from the Insti-
tute of Dendrology of the Polish Academy of Sciences
in Kórnik (November 2000).

Isolation and identification
of polyprenols from plant tissuses

Dried leaves (200 mg) were homogenized in an Ul-
tra-Turrax T25 with 4 ml acetone:hexane (1:1, v/v)
mixture (at top speed for 1 min) and the extract was
subjec-ted to alkaline hydrolysis (Wellburn et al.
1967). Analytical separation of polyprenols was per-
formed by TLC on Silica gel plates in ethyl acetate : to-
luene (5:95, v/v) and on RP-18 plates in acetone.
Spots of lipids were detected with iodine vapors and
compared with standard compounds.

The unsaponifiable lipids were chromatographed
on a Silica gel 60 (Merck) column and eluted with
hexane, containing increasing concentration of di-
ethyl ether (0–18%). The course of elution was moni-
tored by TLC and HPLC.

All organic solvents used for extraction and chro-
matography were from Merck (Darmstadt, Ger-
many). Silica gel TLC plates and RP-18-plates with
concentrating zone and Silica gel for column chroma-
tography were also from this source.

Isolation and identification of individual
prenologues from polyprenol mixture

Isolation of individual prenologues from poly-
prenol mixture was performed by column chromato-
graphy on hydroxyalkoxypropyl-Sephadex (Packard-
Becker) and equilibrated with acetone:water (85:15,
v/v). The column was eluted with acetone containg
decreasing concentration of water (15%–0%) (Choj-
nacki et al. 1975). The course of elution was moni-
tored by TLC and HPLC.

HPLC was performed by the method of Eggens et
al. (Eggens et al. 1983). HPLC of polyprenols mix-
tures and individual prenologues was performed on
Hypersil-ODS column, 4.6 × 60 mm, corn size 3 m
(Knauer). A dual pump apparatus (Waters Ass.
U.S.A.), gradient programmer, UV detector (210
nm), and an integrator were used. For elution, convex
gradients were applied from the initial 2-propanol/-
methanol/water (8:12:1, by vol.) in pump A to 50%
or 80% hexane/2-propanol (7:3, v/v) in pump system
B at flow rate of 1,5 ml/min as described earlier
(Świeżewska et al. 1992).

Semiquntitative estimation
of polyprenol content

Semiquntitative determination of polyprenols was
performed by visual comparing the size and intensity
of spot observed on adsorption chromatography with
that of a known amount of standard substance
(Wellburn and Hemming 1966).

Measurements
1H-NMR and 13C-NMR spectra were recorded with

GX-500 JEOL apparatus at 500 MHz and 125 MHz,
respectively. Measurements were made in CDCl3,
with TMS (tetramethylsilane) as an internal standard,
at room temperature.

Results
The occurrence of long-chain polyprenols in angio-

sperm plants described in this paper was evidenced in
several species of Lauraceae, Tiliaceae and Magnoliaceae
families. As presented in Fig. 2a and 2b, polyprenols
predominated in the lipid fraction of leaves in all
studied species of Lauraceae family.

All studied plant species contained a typical
polyprenol mixture found as a single spot upon silica
gel TLC (Fig. 2a). The prenologues composed of 11,
12 isoprene units were the dominating ones in this
family (Fig. 2b).

The results of qualitative evalution of chain length
of polyprenols and semiquantitative estimation of
polyprenol content in leaves of species belonging to
Lauraceae family are shown in Table 1. In nine of the
studied plants, prenologues of longer chain lenght,
composed of 10–12 isoprene units could be detected,
with dominating prenol-11. Only in one plant species
(Lindera angustifolia) polyprenols composed of 10–14
isoprene units were present. In four plant species
polyprenols composed of 11–13 of isoprene units
were detectable, with dominating prenol-12 and in
three studied plants poly-prenols composed of 11–13
isoprene units were present, with dominating
prenol-11. Among the 16 species studied, Machilus
longipedicellata (No.1) had the highest polyprenol con-
tent (3.0–4.0%, dry wt.). These results confirm the
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existence of a characteristic pattern of chain length of
polyprenols in leaves of Lauraceae in which the
polyprenols composed of 11 and 12 isoprene units
were dominating.

The composition of the polyprenol fractions is il-
lustrated more clearly on HPLC records (Fig. 3a, b).
The HPLC record of polyprenol mixture from Neolitsea
chuii is presented in Fig. 3a. One group of polyprenols
can be observed with polyprenols composed of 10–13,
with dominating prenol-11. Figure 3b shows the
HPLC spectrum of polyprenol mixture from Phoebe
forrestii. This spectrum confirms results obtained in
the analytical separation of polyprenols by TLC. One
polyprenol fraction composed of 10–13 isoprene
units, with dominating prenol-12 is visible.

The next studied species belonged to Tiliceae fam-
ily. As presented in Fig. 4a and 4b, polyprenols com-
posed of 9–12 isoprene units predominated in the

lipid fraction of leaves in all the studied species of the
this family. This polyprenol mixture moved as a sin-
gle spot in TLC.

The results of qualitative evalution of chain lenght
of polyprenols and semiquantitative estimation of
polyprenol content in leaves of species belonging to
Tiliceae family are shown in Table 2. In six plant spe-
cies polyprenols composed of 9–11 isoprene units
were detectable, with dominating prenol-10. Four
studied species contained polyprenol mixture, with-
out dominating prenol. In the case of species Tilia x
vulgaris and Tilia henryana polyprenols composed of
10–11 of isoprene units were present. The polyprenol

Fig. 2a. Chromatography (TLC on Silica gel plates) of
polyprenols extracted from leaves of various species of
Lauraceae family. Unsaponifiable (after alkaline hydroly-
sis) fraction of total lipid extract. Solvent: ethyl acetate :
toluene, 5:95, v/v. Numbers 10–21 refer to the species of
Lauraceae listed in Table 1. Standard: polyprenols ex-
tracted from Tilia henryana (Pr-10, -11, -12). P –
polyprenols, S – start, F – front

Fig. 2b. Chromatography (TLC on RP-18 plate) of
polyprenols extracted from leaves of various species of
Lauraceae family. Unsaponifiable (after alkaline hydroly-
sis) fraction of total lipid extract. Solvent: acetone. Num-
bers 1–21 refer to the species of Lauraceae listed in Table
1. Standard: polyprenols extracted from Tilia henryana
(Pr-10, -11, -12)

Fig. 3a. Chromatography HPLC of the natural polyprenol
mixture of Neolitsea chuii. Peaks of polyprenols detected
with the UV detector set at 210 nm. The numbers 10–13
mark the position of elution of prenol-10,-11, etc. The
position of elution of the studied prenologues was
mapped using standard of the mixture of polyprenols
composed of 9, 11, ..., 23, 25 isoprene units

Fig. 3b. Chromatography HPLC of the natural polyprenol
mixture of Phoebe forrestii. Peaks of polyprenols detected
with the UV detector set at 210 nm. The numbers 10–13
mark the position of elution of prenol-10,-11, etc. The
position of elution of the studied prenologues was
mapped using standard of the mixture of polyprenols
composed of 9, 11, ..., 23, 25 isoprene units
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mixture composed of 9–12 of isoprene units was
found in the case of species Tilia insularis and Tilia
tomentosa. Among the 9 species studied, Tilia tomentosa
had the highest polyprenol content (2.0–3.0% dry
wt.). These results were confirmed by HPLC (Fig. 5).
The HPLC record obtained with the very sensitive
UV-detector visualized the dominating prenol-11 in
the polyprenol mixture from Tilia henryana. It was not
illustrated so clearly on thin-layer chromatography.

The total polyprenol content in leaves of plants be-
longing to these two studied families reached values
as high as about 3% of their dry weight. In the case of
the Combretaceae family the amount of long-chain
polyprenols varied with the plant species and the
richest source was Combretum molle (about 4% of dry
mass of leaves) (Kulcitsky et al. 1996). Large

Table 1. Polyprenols in leaves of various species of Lauraceae family

Species of  Lauraceae family Content
(% dry wt.)

Number of isoprene units
(with dominating polyprenol)

1. Cinnamomum bodinieri

2. Cinnamomum burmannii

3. Cinnamomum glanduliferum

4. Lindera angustifolia

5. Lindera communis

6. Lindera megaphylla

7. Lindera thomsonii (No. 1)

8. Lindera thomsonii (No. 2)

9. Lindera auriculata

10. Machilus  longipedicellata (No. 1)

11. Machilus longipedicellata (No. 2)

12. Machilus yunnanesis  var. dichouxii (No. 1)

13. Machilus yunnanesis var. dichouxii (No. 2)

14. Neocinnamomum delavayi

15. Neolitsea chuii (No. 1)

16. Neolitsea chuii (No. 2)

17. Phoebe forrestii (No. 1)

18. Phoebe forrestii (No. 2)

19. Sassafras tzumu

20. Laurus azorica

21. Laurus nobilis

0.3–0.4

0.2–0.3

0.6–0.7

0.6–0.7

0.06–0.1

1.0–2.0

0.6–0.7

0.06–0.1

0.1–0.2

3.0–4.0

0.5–1.0

1.0–2.0

1.0–2.0

0.2–0.3

0.5–1.0

2.0–3.0

2.0–3.0

1.0–2.0

2.0–3.0

0.5–1.0

0.6–1.0

10, 11, 12

10, 11, 12

10, 11, 12

10, 11, 12, 13, 14

10, 11, 12

10, 11, 12

10, 11, 12

10, 11, 12

10, 11, 12

11, 12, 13

11, 12, 13

11, 12, 13

11, 12, 13

11, 12, 13

10, 11, 12

10, 11, 12

11, 12, 13

11, 12, 13

10, 11, 12, 13

10, 11, 12, 13

10, 11, 12, 13

Fig. 4a. Chromatography (TLC on Silica gel plates) of
polyprenols extracted from leaves of various species of
Tiliaceae family. Unsaponifiable (after alkaline hydroly-
sis) fraction of total lipid extract: solvent: ethyl acetate :
toluen, 5:95, v/v. Numbers 1–11 refer to the species of
Tiliaceae listed in Table 2. Standard: polyprenols ex-
tracted from Tilia henryana (Pr-10, -11, -12). P –
polyprenols,  S – start, F – front

Fig. 4b. Chromatography (TLC on RP-18 plate) of
polyprenols extracted from leaves of various species of
Tiliaceae family. Unsaponifiable (after alkaline hydroly-
sis) fraction of total lipid extract. Solvent: acetone. Num-
bers 1–11 refer to the species of Tiliaceae listed in Table 2.
Standard: polyprenols extracted from Tilia henryana
(Pr-10, -11, -12). P – polyprenols,  S – start, F – front
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amounts of polyprenyl acetates (0.5 – 5%) were found
in leaves of various species of fruit-trees belonging to
Rosaceae family (Świeżewska and Chojnacki 1996).

In Magnolia tripetala polyprenols composed of
10–12 (Fig. 6) isoprene units were present. As shown
by TLC on Silica gel plates polyprenols were located at
Rf = 0.7, above a massive spot of UV absorbing sub-
stance (Rf = 0.6). The leaves were either from shad-
owed or from insolated place. The collection was
made throughout the season. The seasonal differ-
ences of the polyprenol content in leaves of Magnolia
species is presented in Table 3. The increase of the
content of polyprenols in Magnolia with the matura-
tion of leaves was observed. Higher amounts of
polyprenols were accumulated in leaves collected in
insolated place. Leaves of Magnolia collected on 26 of
September 2000 had the highest polyprenol content
(0.2–0.3%, dry wt.).

The structure of these polyprenols were examined
by 1H-NMR and 13C- NMR spectrometry. The exami-
nation of the polyprenol-10 extracted from leaves of
Tilia henryana revealed the characteristic domination
in its structure of cis-isoprene units over the trans-res-
idues, and the presence of other characteristic fea-
tures previously reported for fully unsaturated
polyprenols from leaves of a number of angiosperm
and gymnosperm plants (Chojnacki et al. 1987;
Fenney and Hemming 1967; Tanaka and Takagi
1979).

By comparison of well-known polyprenol spectra,
e.g. especially chemical shifts of methyl protons and
carbon-13 atoms signals it seems possible to assign
cis/trans isometric structure of studied polyprenol-10.
Methyl protons in polyprenol are expected to show
1H-NMR signals reflecting triad sequences of
dimethylallyl, cis and trans isoprene units as well as cis

Fig. 5. Chromatography HPLC of the natural polyprenol
mixture of Tilia henryana. Peaks of polyprenols detected
with the UV detector set at 210 nm. The numbers 10–12
mark the position of elution of prenol-10,-11, etc. The
position of elution of the studied prenologues was
mapped using standard of the mixture of polyprenols
composed of 9, 11, ..., 23, 25 isoprene units

Fig. 6. Chromatography (TLC on Silica gel plates) of
polyprenols extracted from leaves of Magnolia.
Unsaponifiable (after alkaline hydrolysis) fraction of to-
tal lipid extract: solvent: ethyl acetate : toluene, 5:95,
v/v. Numbers 1–15 refer to Magnolia species listed in Ta-
ble 3. Standards: ST – standard of polyprenols extracted
from Tilia henryana (Pr-10, -11, -12), SG – Standard of
polyprenyl (Pr-15...–19) acetates extracted from Ginkgo
biloba. P – poyprenols, S – start, F – front, UV- unidenti-
fied UV absorbing spot

Table 2. Polyprenols in leaves of various species of Tiliaceae family

Species of Tiliaceae family
Content

(% dry wt.)
Number of isoprene units

(with dominating polyprenol)

1. Tilia × euchlora

2. Tilia europea (T. platyphyllos + T. cordata)

3. Tilia heterophylla

4. Tilia platyphyllos (No. 1)

5. Tilia platyphyllos (No. 2)

6. Tilia cordata

7. Tilia × vulgaris

8. Tilia henryana

9. Tilia insularis

10. Tilia tomentosa

11. Tilia tuan

0.3–0.4

0.3–0.4

0.5–1.0

0.3–0.4

0.5–1.0

0.8–1.0

0.03–0.1

0.2–0.3

1.0–2.0

2.0–3.0

0.3–0.4

9, 10, 11

9, 10, 11

9, 10, 11

9, 10, 11

9, 10, 11

9, 10, 11

10, 11

10, 11

9, 10, 11, 12

9, 10, 11, 12

11, 12
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isoprene unit that links to the hydroxyl group. The
splitting of these signals according to the triad se-
quences allows to differentiate the structure of exam-
ined polyprenol. One can see from the 1H-NMR and
13C-NMR spectra that polyprenol-10 extracted from
Tilia henryana contained three trans and five cis
isoprene units.

The relative intensities of signals in prenol-10 is
good agreement with the theoretical ones for this
type of structure. This polyprenol belongs to the
group of medium-chain-length prenologues (com-
posed from 9 to 14 isoprene units).

As presented in Fig. 7 and 7a plant polyprenol-10
exibited theoretical proportion of cis- and trans-iso-
prene residues: cis ( ) : cis : trans ( ) : trans; 1 : 6 : 1 : 3

Table 3. The seasonal differences of the polyprenol content in leaves of Magnolia tripetala

The number of sample The place of plant collection Dates of collecting leaves Total content (% dry wt.)

1.

2.

3.

4.

5.

6.

7.

Shaded place

04.07.2000

18.07.2000

02.08.2000

16.08.2000

29.08.2000

12.09.2000

26.09.2000

0.0

<0.002

<0.01

0.05-0.1

<0.01

<0.01

0.0

8.

9.

10.

11.

12.

13.

14.

15.

Insolated place

20.06.2000

05.07.2000

18.07.2000

02.08.2000

16.08.2000

29.08.2000

12.09.2000

26.09.2000

<0.01

0.05–0.1

<0.1

<0.1

<0.1

0.08–0.1

0.1–0.2

0.2–0.3

Fig. 7. 1H-NMR records of polyprenol-10 extracted from Tilia henryana using GX-500 JEOL apparatus
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Fig. 7a. The part of 1H- NMR spectrum (Fig. 6) close to 1.5 ppm of polyprenol-10 extracted from Tilia henryana using GX-500
JEOL apparatus

Fig. 8. 13C-NMR records of polyprenol-10 extracted from Tilia henryana using GX-500 JEOL apparatus
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and as presented in Fig. 8, theoretical proportion of
trans-trans : cis-cis : trans-cis; 3 : 5 : 1.

Discussion
In our present studies it was shown that several

species of Lauraceae and Tiliaceae family are rich
sources of long-chain polyprenols. The polyprenols in
few species of Lauraceae family have been character-
ized before (Chojnacki et al. 1987; Świeżewska et al.
1994) and the typical pattern of their polyprenol mix-
ture was almost the same, i.e. it was composed from
prenols 11–12. In the present studies we had the op-
portunity to screen larger group of unique Lauraceae
species of the Kunming living collection. Some of
them have never been studied before. The new origi-
nal finding was that in individuals of the same species
the content of polyprenols was different, though its
qualitative pattern was the same.

The results of studying large groups of various spe-
cies of a given systematic family confirmed the valid-
ity of polyprenol spectrum as a chemotaxonomic
marker. However our observation concerning Magno-
lia tripetala that plants of the same species accumulate
in leaves different quantities of polyprenols depend-
ing on environmental conditions should draw the at-
tention also on the physiological factors which may
determine the rate of formation of polyprenols in
leaves. This finding has not been taken into account
before (Chojnacki et al. 1987) and its exploration may
be helpful in elucidating the phenomenon of accumu-
lation of polyisoprenoids in the process of aging.

On observing the polyprenol content in two indi-
viduals of Magnolia tripetala we were able to suggest
the reason of the dramatic differences of the
polyprenols content which was most probably due to
the exposure of the polyprenol-rich individual to the
sun light. The finding that in Magnolia tripetala the
dominating polyprenol was composed from 11
isoprene units was in accord with the earlier results of
our studies on Magnoliaceae (Świeżewska et al. 1994).

Also large quantitative differences were noticed
among closely related members of genus Tilia. Few
members of Tiliaceae have been studied by us before.
These observations have shown that only the qualita-
tive aspect of the presence of polyprenol mixture in
leaves of plants (mainly prenol-10 and -11) may be
considered as a chemotaxonomic marker and that
negative result in screening for polyprenols may not
be relevant. The observations of the variations of
polyprenol content while keeping its qualitative pat-
tern may limit only to some extent its validity.

The proton NMR spectrum recorded on a 500 MHz
instrument of a pure individual prenol-10 isolated
from leaves of Tilia henryana may serve as the most re-
cent document of its identity as having been taken of
a sample thoroughly purified using the newest isola-

tion techniques. This record documents the new fea-
tures of the molecule in that a complex character of
what was previously known as single peaks was re-
vealed and that could not have been observed on us-
ing older instruments. This discrete character ot this
record awaits further more detailed interpretation.

In conclusion in most of studied plant species the
polyprenol families exhibited a distinct character and
we suggest that the observed polyprenol pattern may
serve as chemotaxonomic marker for systematic fami-
lies in botanic taxonomy.

These substances are analoguous and/or substitu-
ents of dolichols in the formation of glycoproteins
and bacterial polysaccharides (Chojnacki et al. 1987;
Chojnacki and Świeżewska 1995; Bugg and Brandish
1994; Chojnacki and Dallner 1988).
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