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ABSTRACT

Prosopis farcta has been used for decades in the folk
medicine in north Iraq against a wide range of diseases
including, diabetes, diarrhea, hyperlipidemea and intestinal
colic. For this reason, many phenolic compounds have been
separated and identified.

The (PPO) enzyme, which has a vital role in the
formation of polyphenols has been also separated and
characterized using different chromatographic methods.

The biological active compounds such as myricetin,
quercetin, kaempferol have been detected and separated using
different methods. Most of these compounds are potent
antioxidants that provide health benefits beyond their ability
to neutralize free radicals.

The compound beta-sitosterol, which possesses an
anti-inflammatory effect and .has ability to lower both LDL
and total cholesterol level in blood circulation, has been also
separated and identified using different spectroscopic
methods.

INTRODUCTION

Prosopis farcta is used in the folk medicine in north Iraq against a
wide range of diseases [Husni (1983)]. Not only the leaves but also the
fruits and the seeds of fruit are used .The fruits are used for neutralization
of the acidity existent in the gastric stomach {[Townest et al., {1974)].

The decoction of seeds is used as a bandage 1n order to dissolve the
tumor. Because the polyphenols such as flavonoids have important
effects on varous biological systems {Hollman (1997)]; the enzyme
polypheno! oxidase [E.C 1.14.18.1] which catalyzes the oxidation of
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mono and diphenol compounds to quinones has been isolated and
purified by different chromatographic methods such ion-exchange
chromatography and gel filtration. The enzyme has been also
characterized to find its optimum pH, substrate specialty, optimum
temperature and effect of different ion on its activity. Compounds such
B-sitosterol has been separated from the leaves, which has many
biological importance [Senatore et al, (1989) and Finar (1975)].
Flavonoids such as myricetin, quecetin and kaempferol which have a
variety of biological effect have been separated by chromatographic
methods and identified by spectroscopic methods [Hollman et al, (1997)
and Agullo (1997)].

Materials and methods:

The leaves of Prosopis farcta have been collected in July 1999 in
City Erbil .The leaves were dried and stored at 4C° and grounded by a
Wiley mill.

Extraction of ployphenol oxidase:

Many methods have been used for enzyme extraction but the best
one was the acetone powder method according to the method of Prabha
et al, [Prabha et al, (1984)] as follow: 40gm of leaves were
homogenized in a Warring blender with 400ml-chilled acetone. The
suspension was immediately filtered through a buchner funnel. The
powder was washed further with 200ml of acetone, air dried and stored at
4°C.

To 20gm of the powder, 150ml of an extraction medium formed
from phosphate buffer (0.2M, pH 7.2), containing 1% Triton X-100,
1%(PEG 6000) and 0.01% ascorbic acid were added and stirred for 3min.
The extract was filtered through cheesecloth and centrifuged at 4000xg
for 30min. in a Beckman refrigerated centrifuge.

The polyphenol oxidase was extracted by the modified method of
Jayaraman (Jayaraman et al, (1987)]' by homogenizing 25gm of the
powder in 0.2M phosphate buffer, pH 7.2 containing 1% anionic
detergent (SDS) at 4°C for 3min.The extract was filtered through
cheesecloth and centrifuged at 4000 xg for 30min at 4°C, using a
Beckman refrigerated centrifuge.

To 60 mi of the clear supernatant 300 mg of caicium acetate was

added to remove the polyphenol compounds that were left in the powder
after acetone treatment. After stirring for 15 min the clear supernatant on
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centrifugation was collected and the precipitate discarded. The
supematant solution was dialyzed against 0.005 M phosphate buffer (pH
7.2) for 3 hrs to remove the calcium acetate, then freeze-dried and
chromatographed on sephadex G-75 which was also equilibrated in the
same buffer. Fractions were collected using LKB Ultro-Rac7000 and
LKB 8300 Uvicord II fraction collector provided with a chart recorder.

The two active peak fractions, which were resulted from gel
filtration designated as S-II and S-III, were pooled and separatly
chromatographed on DEAE-Sepharose CL 6B column (2.5 x 24cm),
which have been equilibrated in the same buffer. The columns were
washed with linear gradient of phosphates (200m! of 0.05M phosphate,
pH 7.2) in the mixing chamber and 200ml of 0.4M phosphate, pH 7.2 in
the reservoir.

Protein determination:

The protein quantity of the enzyme was determined by the
method of Lowry [Lowry ef al, (1951)] using bovine serum albumin as
standard.

Enzyme assay

The method of Mayer [Mayer et al, (1966)] was modified for this
purpose. The reaction mixture contained Iml of 0.1M phosphate buffer
pH 7, 0.5ml distilled water, 0.5ml enzyme (protein) ranged from 10ug to
2250pg depending on the fraction used, was incubated for 5 min. at
25C" followed by addition of Iml of substrate. The enzyme activity was
measured spectrophotometrically at 395 nm against blank prepared
under same conditions. Specific activity was found to be equal to 0.01
OD at 395nm per min per mg protein.

optimum PH:

The buffers used were, citrate pH 3.5 - 6, phosphate NaNO, pH
6- 7.5, glycine/ NaOH pH 8-9.5 each at 0.05 M concentration. The
optimum pH were determined for the enzyme samples collected from
peaks DE-1, DE-II which were resulted from DEAE- Sepharose CL-6B
respectively.
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Optimum temperature:
PPO activity was measured in phosphate buffer (pH 7.0) at a 20C°
to 60C° , using catechol as a substrate .

Substrate specificity:

Method of Venkaih and Palwardham {Venkaiah ef al, (1977)]
was followed to determine the substrate specificity, using 3.3mM of each
of the following substrates. pyrogallol, m-cresol and catechol.

Effect of divalent cation:

The method of Habaguchi [Habaguchi (1979)] has been used
.02mM of the following salts was used to determine the effect of
Ca(NOs )2 , MgS04 , ZnS04 , MnCl; , CuSO, , NiCl; and FeCl; on the
enzyme activity.

Extraction of pectin:
Pectin was separated from the leaves of P.farcfa and purified
[Harborn (1984)] .

Extraction, detection and identification of p-sitosterol:

The extraction of P-sitosterol was achieved using different
methods. [Harborn ef al, (1969)]. Rs values and quantitative
determination of B-sitosterol have been done [Karting ef al, {1970) and
Ikan (1965)]; the UV, infrared and 'H NMR also were used for B-
sitosterol identification.

Extraction, detection and identification of flavonoids:

The method of Goodwine [Goodwine (1976)] has been used for
extraction of flavonoids , then the separation of flavonoids was
performed using two- dimential paper chromatography by using
(whatman No.1), the chromatogram was run in both alcohol-acid mixture
BAW(4:1:5) and in forstal solvent. The markers used were quercetin,
kaempferol, and myricetin. The chromatogram was examined for
flavonoids by Ry values under visible long wave UV lights, infrared
spectra and NMR spectra.

Lipid lowering effect of P-sitosterol:
The unsaponifiable fraction of P.farcta leaves which contains 8-
sitosterol has been tested 1o show its influnce on the level of some blood
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parameters such as cholesterol, low density lipoprotein (LDL) , high
density lipoprotein (HDL) and triglyceride (TG). The parameters were
analyzed by an enzymatic CHOD-PAP method using test kit of
bomeriux-sa (69280 marcel /france).

Animal treatment;
Male domestic rabbits were used in an experiment in April. 2000.

The rabbits were adapted for five days before the start of the experiment.
During the adaptation period and the experiment, the rabbits were housed
in the animal house of the college of science at room temperature 2313
C° The animals were divided into two groups with approximately the
same weight distribution (1.350-1.550) Kg in each group.
Group I: Control group six Rabbits, non-treated with [-sitosterol
fraction.
Group II: Tested group six Rabbits received 100mg/10ml of -sitosterol
fraction per animal/ day.

Water suspension of the dried of [B-sitosterol fraction was given
orally using special stomach tube, at 830 a.m and 8.30 p.m every day for
a week.

RESULTS AND DISCUSSION

Results of separation of PPO activity by Sephadex G-75 gave
three peaks (S-1, S-II and S-III) .The PPO activities were absent in peak
(8-1), while the activity was present in other two peaks (S-1I and S-1I ),
comprising (39 and 35% ) of the total enzyme activity respectively . The
punfication factors in this stage were (3.27) and (4.45) - fold for both SII
and SIII respectively (Table 1).

The 1on exchanger separated the S-II peak obtained from gel
filtration to three peaks with distinct activity in one peak designed as DE-
I which was eluted with (0.12M) phosphate buffer with purification fold
14.67, while the same ion exchanger separated the S-III to two peaks
with distinct activity only in one peak which was designated as D-II with
purification fold of 13.77.

Optimum pH:
The pH optimum for both DE-I and DE-II' peaks were 6.8 and
7.0. Their pH were equal to that obtained from P. farcta fruits [Sdique
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(1999)]. The results are similar to that obtained from litchi fruit PPO
{Juang (1997)].

Table (1): - Purification steps of PPO from leaves of Prosopis farcta.

|

Purification steps

Volume (ml)
Activity (units)
Total
Activity (units)
Protein (mg/m)
Specific Activity
{units/my)
(Recovery) Yield
%

Fold purification

Extraction with phosphate
buffer containing 1%
TritonX-100 (Enzyme 23460 | 1242

<mde) from acetone
powder

Treatment with Ca- L
acetate. ﬁlmﬂ !

Gel filtration on sephadex
G-75 (S1I)

Gel filtration on sephadex
G-75 (SII) 8319 | 126

fon-Exchange on DEAE- '
Sepharose CL6B (DE-1) 3618 FQ

lon-Exchange on DEAE-
Sepharose CL6B (DE-II')

13
7

9240 2

4587

Optimum temperature:

The both enzymes of peaks DE-1 and DE-II' show their maximum
activity at 45 C° and 40C° respectively. Those results are similar to that
formed by Yan [Yan et al., (1998)] for lobster PPO.

Effect of divalent activity:

The addition of Cu™ ion exhibit a marked activation of PPO
(Table 2). The result of this study is generally similar to that of Juang
[Juang et al., (1997). This reveals that the Cu™” facilitates the conversion
of the apoenzyme into holloenzyme .
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Table (2): - Influence of the metal ions on the enzyme activity 3

The enzyme PPO Salts (0.25mM)
ac ity

0.132 Fe™

0.13 Mn™

0.081 Mg"

| 0.15 Ni™*
0.099 Zn™

0.117 Ca™

0.157 Cu™

0.11 None

(*) Activity was determined at 395nm after reaction for
Smin. at 35°C and pH 7 with catechol (9.9mM) as a
substrate.

Substrate specificity:

The highest activity of PPO was demonstrated as in table 3 with
pyrogallol and catechol as substrates, while it had low activity toward m-
cresol. This result is similar to that of the litcht PPO which has no
cresolase activity {Juang (1997)].

Table (3): - Oxidation of various substrates by (PPO)

Substrate Activity

m-Cresol 0.092
Catechol 0.326
f: Pyrogallol 0.464

Separation of [-sitosteroi:
The P_farcta leaves contain 0.61% pB-sitosterol, It was separated
by TLC and identified by IR, NMR as in table 4.
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Table (4): - Properties of B-sitosterol separated by thin layer
chromatography

Infeared data of
Colour f-Sitosterol (cm™)
obtained ]
using
20%
H,SO,

"H-NMR data of
-Sitosterol

Multiplicity
Assigiiment

| Cyclohexan:
Acetone:

| Acetic acid
(63:33:2)

Multiplet
For CH,and
CH; protons

a—

Cyclohexan:

d Ethyl ether:

Acetic acid

| (50:49.5:
0.5)}

3600-3100(b)

For OH

Separation of flavonoid compounds:

After separation of flavonoids by TLC and paper chromatography
three spots corresponding to (mynicetin, querciten and kaempferol) were
identified and separated using their authentic marker solutions and
measuring their spectra as in table (5) .So its worth to mention that this
compounds are potent antioxidant and they possess an inhibitory role in
various stages of tumor development in animal studies [Holiman er al.,
(1997)], they also are considered, as anti-inflammatory compounds
[Hollman et al., (2000)], and protect the gastric mucosa agatnst variety
of ulcerogenenic agents [Agulio-G (1997)]. Myrcetin and quercetin
inhibit both cyclooxygenase and lipooxygenase pathways {Kim ef ai.,
(1998)]. Myricetin mimics insuiin in stimuiating lipogenesis and glucose
transport in rat adipocytes in vitro [Ong et al., (1996))].

Pectin separation:

P. farcta leaves contains 5.65% pectin, comvoaring this resuit with
those found in the literature, shows that P farcta leaves contain refatively
high amount of pectin, hence the anti-diarrheatic effect of the iaves may
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be contribute to this amount of pectin which is used as an ingredient in
many anti- diarrhea formulation .

Lipid lowering effects of B-sitosterol containing fraction:
Significant drop in serum total cholesterol, LDL, and TG of tested
animals were observed at 120 hours, after first administration, while
HDL ~ cholesterol level was increased although it was not significant;
these results are indicated in table 6. It’s reported that B-sitosterol is
considered as hypocholestolemic agent, which decreases or blocks the
absorption of cholesterol from gastrointestinal tract and by this way
lowers the blood cholesterol [James ef al., (1975)].

Table (5): - Properties of flavonols, which were separated by paper
chromatography

——————
R;(x 100) in

Colour in

Infrared data ef flavonols (cm™)

Amax iD
U.V. plus CH,OH
Flavonols (AICy 5
Forstal | BAW EtOH) (mm) | c0|c=c|co| on
Myricetin 28 43 Bright Yellow I
Quercetin 4i 64 Bright Yellow | 253.374 | 1690 | 1600 | 1180 2333?)&)
Kaempferol 55 83 Bright Yellow | 268.368

'H-NMR data of flavonols

Compound | ppm Mulriplicity Assignment
Myricetin 32 M OH proton
6.2-8 M Protons of phenyl rings
: 3.1 D OH proton
? Quercetin 6.3- M Protons of phenyl rings
g 79
3.4 M OH proton
K ferol : .
§l Sasmplerol ey M Protons of phenyl rings

Solvent key: Forstal = con. HCI: acetic acid: H,0 (3:30:10)
BAW = n. Butanol: acetic acid: H,O (4:1:5}) upper layer.
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Table (6): - Statistical analysis of the effect of B-sitosterol on

Cholesterol

Mean
mg/100m!

I- Serum total cholesterol

Calculated
+t

Tabulated +t

Control

89.2

i k)

83

N.S.

T2

71

NS

T;

64

II- Low dcnsis_z ligogmtein S;DL-»C)
Mean Calculated

S. (P<0.01)

LDL-C mg/100ml o Tabulated +t Note
Control 51.6 -
T, 46.7 0.48 3.13 N.S.
T, 348 275 3.13 N.S.

28.8

5.25

3.13

S. (P<0.01)

oS RSP R SRR [ioni SRR | Mol (a0 M| |

I1I- Triglyceride

1.G Calculated bulated 4t Nete
' mg/100ml + Tabulated
Control 74.5 -
T 64.2 1.08 313 N.S.
T, 48.8 1.8 3.13 N.S.
s. |
T; 374 724 3.13 P<0.01)
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1V- High density lipoprotein (HDL-C)

HDL-C mZ:3§m| Calzlate 41 tab 0,01 Note
Control 22 4 -
T, 243 0.46 3.13 N.S.
T, 26.5 0.65 3.13 N.S.
T 28.1 1.63 313 N.S.
T, =48 hrs. after administration (2 days)
T, =96 hrs. after administration (4days)
T3 = 120hrs. after administration (6 days)
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