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Pinus jeffreyi, Pinaceae, Flavonoids

Nine flavonoids were isolated from leaves of Pinus je f ­
freyi and identified as kaempferol, the 3-glucosides of 
kaempferol, quercetin, isorhamnetin, laricitrin and syringe- 
tin, a 3-glucoside of an A-ring methylated kaempferol deriv­
ative, kaempferol-3-(p-coumarylglucoside) and kaempferol- 
3- (ferulylglucoside). Myricetin-3-rhamnoside was found dur­
ing an earlier investigation.

Introduction

The large genus Pinus  (90  species) is well-known  
for polyphenols as far as the w oodcom position is 
concerned. N eedles of am azingly few species, how ­
ever, have been investigated in som e detail. Most 
know ledge of Pinus  needles was obtained from  
general screenings of gymnosperm leaves. Thus, no 
bi-flavonoids were found in 23 Pinus  species (73  
gym nosperm s investigated) [1 ] and no main C- 
glycoflavones in 2 species (46  gym nosperm s) [ 2 ] ,  
Takahaski et al. [3 ] found mainly quercetin and/or 
kaem pferol (in  33 of 4 2  Pinus  sp ecies), whereas 
m yricetin was only detected in 3 of those 42  
species.

In the few species investigated as single object 
naringenin was found in chloroplasts of Pinus nigra
[ 4 ] .  Best investigated are P. sylvestr is  [5  — 1 3 ], 
P. sibirica  [1 4 ] and P. contorta  [1 5 ] needles. In 
addition to phenylpropanoids and lignans [8 , 11] 
from  P. sylvestr is  needles the flavonoids quercetin- 
and dihydroquercetin-3-glucoside [ 8 ] ,  quercimeri- 
trin ( =  quercetin-7-glucoside) [ 6 ] ,  sylpin (5 ,6 ,4 ’- 
trihydroxy-3-m ethoxy-8-m ethylflavone) [ 9 ] ,  acyla­
ted flavonol glycosides [1 2 ] and 3 ” -0-p-coum aryl- 
isoquercitrin  [1 3 ] were isolated. Kowalska [5 , 6] 
suggested, contrary to Sawada’s [1 ] investigations, 
the presence of two biflavonoids in P. sylvestr is  
needles. N o confirm ation of the occurrence of bifla-

Requests for reprints should be sent to Dr. G. J. Niemann, 
Botanical Laboratory, University of Utrecht, Lange Nieuw- 
straat 106, Utrecht, The Netherlands

* Part II of this series: G. J. Niemann, Z. Naturforsch 32c, 
1015 (1977).

vonoids in pine needles, however, has as yet been  
obtained. Shum ailova [1 4 ]  isolated a number of 
catediins (catechin, epicatechin, gallocatechin, epi- 
gallocatechin, epigallocatechin gallate and epicate­
chin gallate) from P. s ib irica  needles. Higuchi and 
D onnelly [1 5 ]  found, in addition to som e phenyl- 
propanes [1 6 , 17] four acylated flavonol glucosides 
and 6-m ethylkaem pferol-3-glucoside in needles of 
P. contorta.

Apart from  our search for C-glycoflavones [2 ]  
no investigations for leaf phenolics have been re­
ported for P. jeßrey i .

Materials and Methods

N eedles of Pinus je ß r e y i  Grev. & Balf. were 
collected at the Pinetum  Blijdenstein at Hilversum , 
The N etherlands the 24th  of January 1977 . A  
voucher specim en no GN 12 was deposited at the 
Institute for System atic Botany. Only for the iso la­
tion of m yricetin-3-rham noside needles of a pre­
vious collection [ 2 ] ,  the 20th  of September 1973 , 
from the sam e location were used.

The needles, either fresh or deep-frozen, were 
extracted with acetone-water and filtered, lipids 
were rem oved with petrol ether. After concentration  
and acidification to pH 2 — 3, the phenolics were 
extracted with butanol. The butanol fraction was 
either used as such or ipreseparated by polyam ide  
colum n chrom atography eluted with water follow ed  
by water-methanol with increasing percentages of 
m ethanol. The total butanol extract and the 60%  
methanol colum n fraction were further separated 
by repeated bandchrom atography on W hatman No 
1 chromatography paper.

The com pounds were obtained in solution and 
identified by /^-values and colour, UV-spectral data 
inclusive shifts, acid hydrolysis/degradation [1 8 ]  
and in a number of cases by alkaline hydrolysis.

The butanol extract, preseparated colum n frac­
tions and purified com pounds were also separated 
or checked for purity by high-perform ance liquid  
chromatography (H PLC ) on the Dupont 8 3 0  chro­
matograph with a 2 .1 ID X  2 4 0  mm Zorbax ODS 
colum n using a gradient (concave 2, 3% /m in.) of 
20% ethanol-water to 100% ethanol, both with 0,1%  
of phosphoric acid at 3 0 0 0  psi and 50  °C . The 
flavonoids were detected by their U V  absorbance 
both at 2 5 4  and 3 6 0  nm. V itexin was used as 
internal standard.

This work has been digitalized and published in 2013 by Verlag Zeitschrift 
für Naturforschung in cooperation with the Max Planck Society for the 
Advancement of Science under a Creative Commons Attribution-NoDerivs 
3.0 Germany License.

On 01.01.2015 it is planned to change the License Conditions (the removal 
of the Creative Commons License condition “no derivative works”). This is 
to allow reuse in the area of future scientific usage.

Dieses Werk wurde im Jahr 2013 vom Verlag Zeitschrift für Naturforschung
in Zusammenarbeit mit der Max-Planck-Gesellschaft zur Förderung der
Wissenschaften e.V. digitalisiert und unter folgender Lizenz veröffentlicht:
Creative Commons Namensnennung-Keine Bearbeitung 3.0 Deutschland
Lizenz.

Zum 01.01.2015 ist eine Anpassung der Lizenzbedingungen (Entfall der 
Creative Commons Lizenzbedingung „Keine Bearbeitung“) beabsichtigt, 
um eine Nachnutzung auch im Rahmen zukünftiger wissenschaftlicher 
Nutzungsformen zu ermöglichen.



778 Notizen

0
KG

minutes minutes

Fig. 1 . HPLC separation on a 
Zorbax ODS column with a 
gradient of 2 0 % ethanol to 1 0 0 %, 
with 0 .1 % of phosphoric acid, 
of the Pinus butanol extract (A ), 
a butanol extract of Larix lepto- 
lepus (B ), and of the 60% (C) 
and 80% (D) methanol fractions 
obtained by polyamide column 
chromatography of the Pinus 
extract shown under A. V =  
vitexin, QG =  quercetin-3-gluco- 
side, KG =  kaempferol-3-glucosi- 
de and KCG =  kaempferol-3- 
(p-coumarylglucoside).

minutes minutes

Results and Discussion

In Fig. I A and B the needle phenolics of a total 
butanol extract of P. je ß r e y i  (I A) were com pared  
with the previously investigated ones of Larix  
leptolepis  (I B) [1 9 , 2 0 ] .  Like in w ood [2 1 ] the 
Pinus  flavonoid com position seem s much more com ­
plex than that of larch needles. On further anal­
ysis this appears to be m ainly due to the more 
lipophilic flavonoids (m ainly acylated flavonol g ly ­
cosides) collected in the 80% m ethanol fraction  
(com pare Fig. I C and D ) .

In HPLC analysis co-chrom atography was am ong  
others found with vitexin (V),  but this com pound  
was not further identified. At present only m ain  
flavonoids from either the total butanol fraction  
or the 60% methanol fraction were isolated. E ight

flavonoids were identified as: kaempferol, the 3- 
glucosides of kaempferol (K G ), quercetin (Q G ), 
isorham netin, laricitrin ( =  3 ’-m ethylm yricetin), and 
syringetin, and the 3 - (p-coum arylglucoside) - (KCG) 
and 3 -(feru ly lg lu cosid e)- of kaempferol. In a pre­
vious isolation, from  needles collected in September 
instead of January, m yricetin-3-rham noside was 
identified, but this compound was not detected 
am ongst the m ain flavonoids of the January needles.

Partly identified was a 3-glucoside of a som ewhat 
lipophilic kaempferol derivative. The occurrence 
of p-hydroxybenzoic acid as a degradation product 
suggests an A-ring methylated kaempferol glucoside  
probably identical with the 6- methylkaempferol-3- 
glucoside recently identified in needles of P. con - 
torta  [1 5 ] ,  with which it co-chromatographs. A 
diglycoside of the same aglycone was also present.
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Not identified remained a number of blue fluores­
cent glucosides and esters, two flavanone glucosides 
and an acylated flavanone glucoside.

The general flavonoid pattern found in P. j e ß r e y i  
needles appears rather sim ilar to that found in other 
Pineceae like larch and Cedrus  [2 0 ] ,  although the 
diglycosides seem to occur in a much lower concen­
tration than in the other species. P ossib ly , the tim e

of needle collection m ay be hold responsible. For 
L. leptolepis  needles a large influence of the season  
was shown on the needle flavonoid pattern [2 2 ] .

I am indebted to the undergraduate students who 
carried out the greater part of the present work, to 
Mrs. Judith Koerselm an-Kooy for com pleting a 
number of analyses and to Prof. D. M. X . D onnelly  
for the gift of 6-m ethylkaem pferol-3-glucoside.
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