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Glucosinolate Composition of Young Shoots and Flower Buds
of Capers (Capparis Species) Growing Wild in Turkey
BERTRAND MATTHAUS* T AND Musa Ozcan®
Institute for Lipid Research of the Federal Center for Cereal, Potato and Lipid Research, P.O. 1705,
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The content and glucosinolate composition of young shoots and raw flower buds of Cappatris spinosa
var. spinosa and Capparis ovata Desf. var. canescens at three different sizes (x < 8 mm, 8 < x <
13 mm, and x > 13 mm) were investigated by HPLC with UV detection. Samples were harvested in
August 2001 in Turkey. Twelve different glucosinolates were identified in the young shoots and buds
of both species. Total content of glucosinolates ranged from 6.55 umol/g (large buds of C. spinosa)
to 45.56 umol/g (young shoots of C. ovata). The main glucosinolate was glucocapperin, which
amounted to ~90% of the total glucosinolates. In both species the total glucosinolate content varied
in dependence on the bud size, whereas a greater variability was given for buds from C. spinosa.
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INTRODUCTION Different glucosinolates such as neoglucobrassicin, 4-methoxy-
glucobrassicinglucocapperin, glucoiberin, sinigrin, 1-methoxy-
3-indolylymethyl, and glucobrassicin were describ8d15—
18), but most investigations dealt with roots or leaves.

There are no detailed studies of the glucosinolate content and
gistribution in young shoots and raw flower buds of capers at

Capers (“gevil, gebere, gebreotu, kapari, kebere” in Turkish)
are the flower buds ofCapparis genus plants, which are
members of the family Capparaceae. These plants are wide-
spread in tropical or subtropical as well as arid areas of the

world, and capers have been used for several purposes since,. . . . o ;
ancient times 1, 2). different stages of maturity and size. The aim of this investiga-

0 f bioacti ¢ L tion was to identify the primary glucosinolates of buds and
neé group of bioactiveé COMpONENts OCCUIMNg IN Capers areé g, s and to determine if the size of the flower bud affected

many plants, but mainly in the family Crucifere. Many plants
of this family are used in agriculture and nutrition, for example,
rapeseed, wintercress, false flax, crambe, Brussels sprouts, radish

cabbage, broccoli, or caulifloweB<{6). More than 100 different MATERIALS AND METHODS

glucosinolates are known7), Glucosinolates are relatively Plant Material and Chemicals. Young shoots and flower buds of
nontoxic @), but they gain importance from the fact that the wild-growing plants ofCapparis spinosaar. spinosaand Capparis
products of a myrosinase [thioglucoside glucohydrolase (EC ovata Desf. var. canescens(Coss.) Heywood, respectively, were
3.2.3.1)]-induced degradation adversely affect animal growth, collected from the southQ. spinosg and the middle €. ovata) of
reproduction, and performance as well as intake and palatabilityT_“rkey in August 2001. Raw buds were classified into three different
of fodder. Degradation products also cause goiter and abnor-SiZeS:X = 8 mm, 8= x < 13 mm, anck > 13 mm. The samples were

malities in the internal organs of animal (L0). On the other put into paper bags and then stored e in an ice boxduring the
hand, it is known that glucosinolates are résponsible for the transport to the laboratory. Directly afterward, the plant materials were

. . . L . dried to amounts between 11 and 13% moisture in the air without direct
anticarcinogenic activity oBrassicavegetables (). sunlight. Colored glass vessels were used for samples at refrigerator
Glucosinolates can also be found in members of Capparaceaetemperature (8C). Samples were stored under these conditions for

Some published data refer to specific aspects of the qualitativeabout a month before analysis of the glucosinolates.

composition of flavonoids, the occurrence of elemental sulfur,  Extraction of Desulfoglucosinolates.Desulfoglucosinolates were
and physical and chemical propertids 2, 12—14), but up to determined according to a modified method described by Fiebig and
now there is little information available regarding the glucosi- Jaden (9). In brief, 200 mg of the sample material was extracted

nolate content and composition of members of this family. Wice with 70% (v/v) hot methanol at 7% for 10 min by ultrasonic
treatment after the addition of the internal standard glucotropaeolin (5
and 20 mmol, respectively). The moisture of the shoots was 11%,
* Author to whom correspondence should be addressed (telephone whereas that of the buds was 13%. These contents were taken into
:r?ir-‘rlr?ugr?slteﬁileg.?' ext. 14; fax-+49 251 519275; e-mail matthaus@ 5006t for the calculation of the individual glucosinolates. Then 2
tinstitute for Lipid Research. mL of the crude extract was added on a strong anion-exchange column

* Selaik University. [SAX 500 mg (Merck, Darmstadt, Germany)] for solid phase extraction,

wild in Turkey were examined.
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Table 1. Mean Glucosinolate Composition of Different Parts of Two Capparis Species (Micromoles per Gram of Wet Weight Plant Material)?

C. ovata Desf. var. canescens

C. spinosa var. spinosa

large buds
X = 13 mm
24.17+2.89

medium buds
8<x>13mm

22.08 +3.54

small buds
X <8mm
24.23 +2.89

young

large buds
X =13 mm
541 +1.62
0.10+0.08
0.15+0.09
0.12+0.11
0.20+£0.10
0.32+0.21
0.10 +£0.09
0.13+0.11
0.02+0.01
0.06 +0.02
0.02+0.01
0.13+£0.11

6.76

medium buds
8<x>13mm
10.75 + 2.87

small buds
X < 8mm
14.07 +£0.92

young

shoot
46.52 +3.54

shoot
3544 +1.12

radical name

trivial name

methyl

glucocapperin
glucoiberin
progoitrin

0.16 £0.12
0.34+0.21
0.39+0.11
0.24+£0.14
0.53+0.17

053+0.11
0.44£0.18
144 +041
0.00+0.01
0.80+0.21
0.16 £0.14
0.26 £0.15
0.03+0.02
0.15£0.02
0.10 £0.09
0.36 +0.12

26.34

012+0.11
0.13+0.10
0.13+0.09
0.03+0.01
042+0.12
0.03+0.02
0.08 £0.02
0.01+0.01
0.06 £0.02
0.03+0.03
0.25+0.05

25.52

0.11+0.10
0.21+0.11
0.10 £0.09
0.04 +0.02
0.08 £0.06
0.42£0.15
0.14+0.10
0.01+0.01
0.10 £0.09
0.03 £0.02
0.13+0.09

47.90

0.19+0.15
0.21+0.18
0.22+0.21
0.27+£0.12
0.46 +0.24
0.41+0.27
0.25+0.09
0.07 £0.04
0.27£0.12
0.08 £0.05
0.14+0.12

13.29

0.15+0.13
0.19£0.09
0.22+£0.20
0.07 £0.04
013+0.11
0.46 £0.21
0.12+0.11
0.01+0.01
0.08 £0.05
0.05+0.04
0.24+0.18

15.80

027+0.11
0.10£0.04
0.26 £0.09
0.17£0.15
014+0.11
0.45+0.08
0.33+0.15
2.04 +0.53
0.36 £0.12
0.46 £0.23
0.22+0.19

40.25

3-methylsulfinylpropyl

(2R)-2-hydroxybut-3-enyl

epiprogoitrin
sinigrin

(2S)- 2-hydroxybut-3-enyl

allyl

(2R)-2-hydroxypent-4-enyl
5-methylsulfinylpentyl

but-3-enyl

gluconapoleiferin

glucoalyssin

gluconapin
4-hydroxyglucobrassicin

1.05+0.21
0.28 £0.09
0.03+0.02
0.12+0.11
0.07 £0.05
041+0.14

27.80

4-hydroxyindol-3-ylmethy!

pent-4-enyl

glucobrassicanapin
glucobrassicin

indol-3-ylmethyl
phenethyl

25, 2002

gluconasturtiin

total content

@Values presented as mean values of five replications + standard deviation.
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Figure 1. HPLC chromatogram of the desulfoglucosinolates extracted
from young shoots of C. spinosa.

which was conditioned with 2 mL of 70% methanol. Unwanted
compounds were washed from the column with 2 mL of bidistilled
water, and then the pH value of the column was adjusted by using 1
mL of sodium acetate buffer (pH 4). Afterward, the glucosinolates on
the column were treated with the enzyme sulfatase (1 mL of a solution
of 10 mg of sulfatase/25 mL of water) overnight, which leads to the
formation of desulfoglucosinolates. The neutral desulfoglucosinolates
were eluted from the column using 1 mL of bidistilled water, whereas
all non-glucosinolate anions remained on the exchange column. The
solution obtained was used for the HPLC.

The sample preparation was done for each sample five times, and
the mean values were calculated. A statistical examination was carried
out by calculating the standard deviation.

HPLC. The HPLC analysis was conducted using a Merck-Hitachi
low-pressure gradient system, fitted with a L-7100 pump, a Merck-
Hitachi L-4250 UV~-vis detector set at 229 nm, and a Knauer
ChromGate for Windows integration system. Forty microliters of the
desulfoglucosinolate-containing eluates was injected by an AS-4000
autosampler onto a 250 4 mm, 5um LiChrospher 100 RP-18e column
(Merck) used with a flow rate of 1 mL/min. The mobile phase used
consisted of water (A) versus acetonitrile (B) for a total running time
of 43 min, and the gradient changed as follows: in 2.5 min from 100%
A to 95% A/5% B, then in 18 min to 80% A/20% B; afta 5 min
isocratic period, in 1.5 min back to 100% A. The column was
equilibrated at 100% A for 16 min.

Calculation of Each Glucosinolate.For the correct identification
of most of the peaks in the chromatogram a reference standard (BCR
RM367) was run with the samples. Additionally, seedtbefis amara
andLesquerella fendlenvere used for the identification and determi-
nation of glucoiberin, which is the main glucosinolate of this plant.
Glucocapparin was identified by the preparation of the standard
substance. The calculation of each glucosinolate identified in the
samples was done by evaluation of the chromatograms obtained by
UV detection at 229 nm as described in the EC standard mef@)d (
The moisture of the plant material was determined gravimetrically, and
the results were taken into account for the calculation of the glucosi-
nolates. The content of each glucosinolate was calculated and expressed
as micromoles per gram of plant material. Statistical parameters, such
as precision, repeatability, and reproducibility, for the calculation of
each glucosinolate were given in the EC standard method.

Statistical Analysis. Data were analyzed by analysis of standard
deviation. Student’s test to evaluate the statistical significance for
independent and variables interactions was performed with two-tailed
ttests aP = 0.005. The data were evaluated using a computer program
(Statgraphics).

RESULTS AND DISCUSSION

In all, 12 different glucosinolates were identified in the young
shoots and buds of both speci@salle 1). An example of an
HPLC chromatogram of the separation of desulfoglucosinolates
of young shoots ofC. spinosais given Figure 1). The total
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content of glucosinolates ranged from 6gd6o0l/g in large buds

of C. spinosato 40.25umol/g in young shoots o€. ovata
Young shoots of both species had the highest contents of
glucosinolates, whereas the contents of the buds were signifi-
cantly lower P < 0.005). The contents of glucosinolates in the
buds of different sizes varied in both species.dnspinosa

glucosinolate content in the buds decreased as size increased.

Although the differences between small and medium buds of
this species were not significanP (< 0.005), there was a
significant differenceR < 0.005) in the total glucosinolates of

small and medium buds, on the one hand, and large buds, on

the other. For the total glucosinolates of buds frGmovata a
slight increase could be determined as the buds grew larger,
but this increase was not significa® & 0.005).

In comparison with other glucosinolate-containing plants or
seeds, the amounts found in buds of two different species of
Cappariswere comparable with results found in Brussels sprouts
(25.1 umol/g of dry mass)Z1) or in seeds oL. fendleri an
oilseed used as a renewable resource (Zifrl/g of seed
material) 2). Other widely consumed cruciferous vegetables,
such as cabbage, cualiflower, or broccoli, showed lower amounts
in total glucosinolates than the investigated buzls 23). The
amounts of glucosinolates found in shoots were much higher
than in other normally consumed vegetabl@d)( only in
oilseeds used as renewable resour@s¢rna (71 umol/g of
seed material)B. vulgaris (91.3 umol/g of seed material), or
L. campestre(200.9 umol/g of seed material)] could higher
contents of total glucosinolates be fourzP),

From the composition of the glucosinolates it was conspicu-
ous that glucocapperin was the main glucosinolate of shoots
and buds. This result agreed with the investigation of Ahmed
et al. L7), who found glucocapperin as the main glucosinolate
in plants ofCapparisspp. Also, Kjaer and Thomsef&) found
aliphatic glucosinolates to be predominant in leaf and shoot
material of the genu€apparis whereas indole glucosinolates
occurred only in trace amounts.

In our investigation glucocapperin ranged from 80% of total
glucosinolates in large buds &f. spinosao 97% in shoots of
C. ovata. Most of the values for percent of total glucosinolates
varied between 84 and 89%. The only other glucosinolates
detected in appreciable amounts were 4-hydroxyglucobrassicin,
an indole glucosinolate in the shoots®f spinosg2.04 umol/

g), and epiprogoitrin in medium buds €f. ovata (1.44 umol/

g). All other glucosinolates were found in amounts ©0.8
umol/g. Schraudolf18) also found only trace amounts of these
glucosinolates, but in roots and leafs. Also, in most of the
normally consumed crucifereous vegetables and glucosinolate-
containing oilseeds, only one main glucosinolate could be found
(21, 22).
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