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ABSTRACT

Subsegqguent to phytochemical
investigation on

Scutellaria

iateriflora (Lakiatae) from

Mazandran province in Iran, the
wax ester fraction of the leaves
nas been investigated.Using

TLC,CC GLC and GLC-MS5,the alkyl
esters of the epicuticular wax
was analysed.Total concentra -
tion of the esters was 35% and
it was shown to be composed of
a homologous series having va-
rious chain lengths in the range
of C€347C,

Cl6_c28 n-alkanols and Cl4_c26

acids.All the components are repor -

which are compriesed of

n~

ted for the first time in the family

labiatae.

INTRODUCTION

Scuteliaria lateriflora L. {(Fam.
Labiatae) is a plant having blue
flowers which occur as one sided ra-
cemes and the calyx is companulate
It grows in northern province of Ma-
zandaran in Iran inr rarshy places,

along river banks and lake shores.

The aerial parts of this plant has
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been used as a herbal remedy in the
(1),
{(1,2).1t 1is

treatment of neuralgia,insomina
hysteria,and epilepsy
normally administered as either in
tablet form or as tincture.

As a result of the phytochemical
investigations which have been ca-
rried out previously,the following
compounds are detected in S.lateri -
flora:scutellariarin (i,2,4,5),tan-
nin (2,5),and catalpol glycoside (6).
There are several reports concerning
the analysis of wax esters in plants
of some families {7,9).However,as
there were no reports in the litera-
ture regarding the wax ester compo -
sition of any of species within this
genus or even the family Labiatae,
the data in the present article 1is
now reported for the first time in
this family.

There has been some investiga-
tions indicating the isclation of
constituents from the genus Scute-
Ilaria of which the following can be
mentioned; flavonoids in S.albida(l0),
S.0Orientalis (11}, S.tournefortii(i2);
iridoid glycosides in S.ultriculata ,
S.galericulata,S.versicolor,S.minor ,
and S.Worcnowii (6);and terpensids in
the essential oils of S.galericuiata

and S.parvula (13).

EXPERIMENTAL

Wax extraction
One kilogram of the dried,crushed

leaves of the plant,which were co-
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llected at flowering stage from Ma-~
zandaran province (specimen was au-
thenticated by professor A.Zargari)
were macerated in chloroform for
three minutes.The epicuticular wax
was recovared by removal of the sol-
vent in vacuo.
Separation of components
A sample of wax (7g),which was
nreviously dissolved in hexane, was
applied on to a silicagel column,
Merck (80-200 mesh).The column was
first eluted with hexane (1.5L) to
remove hydrocarbons, and alkyl esters
was obtained by gradient elution
with hexane—CHc13(95.5) (4L) and(20;
10} (5L).
Thin layer chromatography

TLC was preformed@ using 0.25 mm
silicagel plates (kieselgel G.type
60, Merck) with carbon tetra chlo-
ride as running solvent,the wax

samples being applied to the plates

as solutions in chloroform.The plates

werce developed using a 0.05% agueous
solution of Rhodamine 6G before exam-
ination under U.V.light (365nm).Using
the reference standards; spermacetilic
wax {(which is mainly composed of es-

ters) and pure n-C ester,this tech~
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nigque was used to estal iish the pre-
sence of alkyl esters.
Isolation of n-alkanols

Using the method of Siegler et al.
(14) and Emery and Gear (15),the n-
alkanols were isolated from the wax

esters.Two hundred grammes of the

separated esters were added to amix-
ture of 33% agueous potassium hyd-
roxide (4ml),ethylene glycol (40ml),
and toluene (12 ml},and in a 250 ml
round bottom flask.The solution was
refluxed for 18 hours prior to re-
moval of the toluene by evaproation.
Diethyl ether (10 ml) and distilled
water (10 ml) were added to residue
which had been placed in a separator.

After shaking, the phases were sepa-

rated and the aqueocus phase washed

twice with diethyl ether (25 ml por-
tions) .The ethereal phases were com-
bined and dried over anhydrous so-
dium sulphate.The mixture was fil-
tered and the ether removed leaving
the n—alkanols as a white solid.
Isclation and Methylation of n-Acids
A sample of wax ester (100 mg)was
refluxed for three days with metha-

nol {100 ml} and sulphuric acid (2

ml} in a 250 ml round bottom flask.

The reaction mixture was concentra-

ted to a small volume under reduced
pressurée and after transfer to a se-
parator,distilled water

(15 ml) and

diethyl ether (15 ml) were added.nf-
ter shaking,the aquecus phase was
separated and washed twice with 20 ml
portions of diethyl ether.The com-
bined ether extracts were dried over
anhydrous sodium sulphate before fil-
tration and removal of the solvent
using vacuum. This procedure yiel-

ded the n-acid methyl esters as a

vellowish semi-solid.Inentical me-
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thod was used to prepare methyl n-oc
decanoate (stearic acid,(ClB)(BDH}
and n-docosanoic acid {(behenic acid,

) {kochlight) being used as refe-

C22
rence standards.The identity and pu-
rity of these compounds were deter -
mined using GC-MS method.
Gas Liquid chromatography

Gas liguid chromatograms were run
ona Perkin-Elmer model sigma 300 gas
chromatograph fitted with an FID de-
tector coupled to a sigma 15 data
station using a stainless steel co-
1umn

(1.5 m long,2.5 mm 1.d.}packed

with chromosorb p {60-80 mesh) coa-
ted with OV-17.The carrier gas was
nitrogen having a flow rate of 30ml/
minute.The materials for analysis
were dissolved in a small volume of
either petroleum ether or ether be-
fore injection.The stationary phase
concentrations and other condition
(1)

OV17 (3%);column 290°C and 330°C in

used were as follows: Esters-—

separate isothermal runs; injector

350 °C and 400°C.Reference compounds:

spermaceti and n-C ester chain, (2)

40
alcohols and methyl esters-0V1>17

(3%); column: 165°C and 260C in

separate isothermal runs; injector

250°C and 300°C. Reference compounds

(a} alcohols: n-hexadecanol (cetyl

h
alcohol, c16)

(behenic alcohecl,

(BDH) and n-docosanol

C22) (kochlight) ;
(b} methyl esters: methyl n-octade-
canoate and metnyl n-docosanoate.

Gas-Liguid chromatography-Mass spec-
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trometry
This technique was carried out

using a keratos—-AEI MS 30 double beam
.nass spectrometer coupled to a compu-
ter. The spectra of compcnents were
taken at 70 ev. The GLC conditions
and the columns used were as pre-
viously described.

RESULTS AND DISCUSSION

Leaf waxes of plants have heen
studied for two principal reasons;
interest in the physical properties
of the plant surface and interest in
composition and commerical applica-
tions.Wax of different chemical com-
position, and so of different physi-
cal form (16,17) may affect transpi-
raticn and also leaf surface proper-
ties of varying extent ({(l8). As wax
with useful properties might be de-
rived from plants of temperate regi-
ons, a detailed knowledge of the
composition of plant waxes from di-
fferent genera in a family might be
taxonomically useful. Literature sur~
vey shows that reports on components
of plant waxes in the family Labi-
atae i1s scarce.Therefore, the compo-
sition of wax esters of an important
herbal remedy,scutellaria lateriflora
is now investigaced.

The leaves of S, lateriflora were
collected from Mazandaran province in
northern Iran,when it was at flowe-
ring stage, in August. The yield of

wax from the leaves was 1.2% based
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on the dry weight of the plant mate-
rial. Preliminary examination using
TLC technigue revealed that the wax
was composed of hydrocarbons, free
acids and alcohols and high concen-
tration of esters (Rf 0.57.

Using column chromatography the
alkyl esters fraction was isolated as
described under experimental. Total
concentraticon of wax esters was 2.5g
(35%). On GLC analysis, the wax ester
fraction was shown to be composed of
esters of varying chain lengths (Ta-
ble 1).Spermaceti which is mainly
composed of esters and authentic C40
ester were used as the reference ma-
terials. From the literature 1t can
be seen that the longest chain in the
ester mixture of spermaceti is the
C36 homologue
and that the C30

(hexadecyl eicosanocate)
nomologue (hexadecyl
tetradecanoate) is present in the
highest concentration. Using the re-
tention time of these two peaks, the
Cao Sgﬁple, and log retention data it
can be seen that the esters in the
wax under investigation belong to a
homologous series (Fig.l). Homolo-

gues with an even number of carbon

Table l:Retention times of esters

from the wax of S.lateriflora L.

atoms predominated, the range being

e

C427%247 %46 Ca8* 50"

The principal homolgues were

and C

59 compri-

"sing 80.2% of the total esters.These

chain lengths were within the general

range for vlant wax esters (19).
2.0 a/
o
~
4
g 3 a//‘//
g i
A/
1o &/
P

Carbon number

Figure 1:Plot of log retention times
against carbon number for the peaks
assigned to the esters of S.laterif-
lora L.wax.

To determine which n-alkanols and
n-acids were present in the esters,
the fraction was subjected to hydro-
lysis and methylation. Using log re-
tention data, the n-alkancls produc-
ed on hydrolysis were shown to have
g VP
{(n-octacosanol)

chain lengths in the range of C

to C28

tetracosanol
(C

26)'
being the major homologues

hexadecanol)

with n- (C

24
and n-octacosancl

) yn=hexaco-

(CZB)

(Table 2).
Table 2: Composition of n-alkanols

sanol

produced on the hydrolysis of the wax

Esters R.t. {min) Esters R.t. (min} Peak No. tdentity % = Peak No Identity %
1 n-Hexadecanol 1.9 5 n-Tetracosanol 20.0
<. H. O 7.2 c, H_ _O -
Jj4aes"2 44 8872 3.8 2 n-Octadecano] 6.1 & n-Hexacosanol 28,0
c36H7202 10.0 C46“9202 56.0 i n-Eicosanol 7.4 7 n-Octacosancl 33.6
4 n-Docosanol 3.0
“3g"76%2 14-0 “aaMac?y 8.5 i
c, B O ; o The identit —alkanols w
a0t80% 19.6 Ceo™ 005 110.6 y of these n as
L B 28.4 Coat) 0% 152.2 achieved using their mass spectra and

4authentic samples such as cetyl al-
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coheol (C16) and behenic alcohol(C22). Table 3: Composition and mass spect-
The methyl esters produced by ral data of methyl ester ho-
hydrolysis and subsegquent methyla- mologues of n-acids produced
tion were identified in two ways: on the hydrolysis of the wax
firstly by the use of log retention esters of S,lateriflora L.
time data and prepared reference
Poak No. l'(u Fragment lons (%} Identity . J
compounds (methyl n-octadecansate and 1 242(30) 211(20),143(55),87(85),74(100)  Methy) n-tetradecancate 1.8
Z 270(25) 2319(20),143(48),8%(85) ,74(100) Methyl n-Hexadecancate 7.6
me thyl n—- docosanoa te) and Secondly 3 298(40) 267(21),143(60),87(30),74(100)  Methyl n-Gctadecancate 6.2
4 126130 29§|18\.l‘!(50),FI'HQD)-.?I:HJOI Mechyl n-eicosancate 17.0
by GC_MS_ In the mass Spectrum Of a 5 354(35) 323(20).143{54),87(83),74(100) Methyl n-docosancate 3.6
& 382(42) 351(25),143162).67(92).74(100) Methyl n-tetracosancate 6.8
typlcal long f‘haln ~ Ster SUCh aS me_ 7 410(25) 179(25),143(52),87(90),74(100) Mathyl n-hexacosancate 7.0
thyl n-docosancate, the most promi- In plant waxes, an ester of given
nent peaks would be due to ions con- c¢hain length can be composed of a

taining oxygen. The majority of these combination of acids and alcohols

ions belong to the general formula (14,20), thus on the basis of mass
CH3—0—C—(CH2)n+(e-g-iODS m/e 311,297, spectra, the wax esters of this plant
1l
0 is also composed of several acid al-

2€3, and particularly 87) containing cohol combinations. These are summa-

the intact methoxycarbonyl group. The rized ir Table 4

spectrum should alsc contain th L.
il ey Table 4:Compositicon of the.wax esters

additional significant peaks, ;
3 BoRy, CAdEEn of S.tateritlora L.

by ions containing oxygen; the mole-

i e : Carbon number Alcohol Acid Percentage
cular ion (e.g.M ,354), the acylium (GLC)
) +
ion -C-(CH.) -CH (e.g.m/e 323,M-31
i 2'n 3 9 4 ) €54 Cla Cle 3.5
Q
Cip e S 6.1
and the rearranged ion CH_-0-C = CH 2 5.2
(n/e 74) S 2 i 6, 2 >
n/e = CH
3 Cen Coa Cre 6.0
The mass spectra of the compounds - =) o4 <18 8.6
separated by GLC all followed this ge- Co4 £y 0 10.4
neral fragmentation sequence,(Table 3) a6 Cog €2z 16 4§
and it is concluded that they are me- “26 “20
. c C C
thyl esters of acids falling in the 2 A 28 o
c <
range of Cl4(n—tetradecanoic) te C26 ! 7 &
(8 c
(n-hexacosanoic). The three major ho- % =
; Sin Vs T 14.5
mologues were n-eicosancic (C O), n=
c C
. 28 22
docosanoic (C__), and n-tetracosanco-
_ 22 52 8 C24 )
ic (C24) {Table 3) which are common
acids in plant waxes 1oy, Therefore, the major esters in
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this wax are tetracosanyl eicosa -
noate, tetracosanyl docosanoate,tet-
raccsanyl tetracosanoate, hexacosa-
nyl eicosanoate, hexacosanyl docosa-
noate,hexacosanyl tetracosanoate,oc-
tacosanyl eicosanoate, octacosanyl

docosancoate, octaccosanyl tetracosa-

noate.

CONCLUSION

The alkyl esters of the leaf wax
of scutellaria lateriflora (fam.La-
biatae) which is a sedative-hypnotic
plant is now analysed for the first
time in the genus and in the family.
The range of the ester homologues

was n-C_C with even number of

347" Cs
carbon atoms being predominant. The

46 and n—C48.

These components were comprised of

major esters were n- C

different n-alkanols and n-acids of
which the range of homologues for

the former is n-C_ _-n with the

167" 28
range of latter beilng n—Cl4—n—C26.
The mass spectra of the esters indi-
cated that chains are composed of a
combination of acids and alcohels.

Wax esters of other species within

the family labiatae are under inves- 14.

tigation.
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