J. Agric. Sci. Mansoura Univ., 29 (10): 6005 - 6014, 2004

BIOCHEMICAL AND BIOLOGICAL STUDIES ON PURSLANE
AS A PROTECTIVE AGENT

Tag EI-Din', M.A. and M.E. Ismail®

1-Dept. of Agric. Biochem., Fac. of Agric., Ain Shams Univ., Shoubra
El-Kheima, Cairo, Egypt.

2-Dept. Plant Pathol., Fac.of Agric., Minia Univ., Minia Egypt.

ABSTRACT

Purslane (Portulaca oleracea L) is considered a source of livestock fodder
and source of vegetable crops for human consumption. Total soluble protein (TSP)
and Purslane protein isclate (PPl) were prepared at pH 86 and 39,
respectively..Lysine and threonine were the first and second limiting amino acids.
Therefore, it must be added to any legumes protein to utilize a complementry balance
for the essential amino acids. On the other hand, crude methanolic extract (A) and
purified compound (B) had antioxidant activity (AOA) about 66.2 and 50.8 % of the
total AOA of a-tocopherol with respecting control. Data also showed that AOA for A
and B were more stable until 30 days of storage. In addition, the two extracts A and B
from P. oleracea L. had inhibitory effect against Clostridium botulism. On the other
side, three pathogenic fungi were isolated from infected tomato, apple fruits and
sesame root rot plants, they were identified as Alteman solani, Botrytis cinera and
Fusarium oxysporium, respectively. Purified compound (B) had a potent inhibitory
effect on Botrytis cinera particularly at concentration ranged from 150 to 200ug/ml.
Therefore, it can be concluded that antioxidant substances of P. oleraceal. are
considered as protective agent against some pathogenic microorganisms.

Keywords: Crude methanolic extract (A), purified compound (B), antifungal
agent,antioxidant activity (AOA) and protective source.

INTRODUCTION

The diffeciency of protein sources for meeting the nutritional
requirements of the increasing world population has stimulated intensive
researches into all pottential sources. One of these sources is the protein
extracted from Portulaca oleracea. L. leaves. Leaf protein affords good
poptential as a protein supplement (Kinsella, 1970). Biochemical studies on
the extracted protein from purslane were studied by Carlsson, et al. (1984);
Pirie (1984); Reddy and Joshi (1986) and Moussa, et al. (1990).

They investigated the extratability of purslane protein, chemical
composition and its mitritive value as a food additive source. Moussa, et al.
(1990) studied also the protein fraction of purslane leaf protein concentrate
and they identified two major fractions with molecular weights of 42.5 and
32.0 KDa. They showed that purslane protein concentrate contained 60 to
70% of the total dried matter.

On the other hand, common purslane (Portulaca oleracea L.) was
investigated for its identification, etymology, histology as a weed, distribution
weedines, uses and poisonous properties by Mitich (1997). In greenhouse
trials, Portulaca oleracea. L. plants were carried out by Grieve and Suarez
(1997).
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Although purslane has a high medicinal compound uses (Navas, £t
al., 1998), but slightly litterature citted for the antioxidant compounds which
play an important role as protective agent. However, purslane might be
contributed phytotoxic substances to the soil with inhibitory effect on the seed
germination of some field crops (Khalaf, et al., 1998). Although Portu/aca
oleracea L. was severly damaged by leaf minor feeding, this injury did not
insufficient biological weed content to reduce the need for use of other weed
managament techniques (Norries, 1997). However, other investigation was
reported by Navas, et al. (1998) who identified the important role of pursiane
against cucumber mosaic virus as a potent protective agent.

The aim of study to evaluate the extracted protein from Portulaca
oleracea. L. and determining antioxidant activity in the methanolic extrac:s, as
well as evaluate these antioxidants and their functions as a protective agent
against somea pathogenic microorganisms.

MATERIAL AND METHODS

Purslane (Portulaca oleracea L.) leaves and stems were cbtained
from the Central Agricultural Researches, Giza, Egyptin 2003. The leaves
and stems were cut out and air dried then ground in a coffee grinder and
stored at 4°C until used.

Biochemical studies:

The defatted matter was extracted in alkali-saline buffer (0.5 N NaCl
+ 0.1N NaOH, adjusted pH at 8.6) to obtain total soluble protein (TSP)
according to the method described by Tella and Ojehomon(1980). Solubility
was carried out at gradient pH ranged from 2 to 10 (El-Morsi, 1982). Purslane
protein isolate (PPI) was prepared by precipitation at the isoelectric point (pH
3.9). Both of TSP and PPI were freeze dried.
Amino acid contents for the two extracted protein were determined for their
acid hydrolyzates using automatic amino acid analyzar model Alfa plus 4151
LKB Biochrom at Central Laboratory, Fac. of Agric., Cairo University.
Tryptophan was determined colorimetrically according to Smith and Agize
(1951). Amino acid score were calculated reffering to the provisional amino
acid scorring patterns of FAO/WHO (1985).

Extraction and assay of antioxidant substances:
The prepared dried matter of pursiane (5.0 g) was extracted with 50
ml methanol/water (9:1), followed by filtration and evaporated to dryness
under vacuum at 40°C. The final obtained powder was divided i~to two
portions, the first represented the crude extract (A) and the secona cn= was
fractionated on the silica gel colum (60x2cm) using scivznt
(methanol/water/1N HCI, 90: 9 :1 by volumes). The major component wa-
separated on thin layer chromatography (TLC). The major comgound was
eluted, then redissolved in 1 ml of the same solvent and separated on TLC to
identify the purified compound (B).
Antioxidant activity (AOA) of the two prepared methanolic extracts
(A and B) were stimulated using linoleic acid system (Osawa and Namiki,
1881). Each sample (200 pg) was added to solution mixture of linoleic acid
(0.13 ml), 99% distilled ethanol (10 ml) and 50 mM phosphate buffer (pH 7.0,

6006



J. Agric. Sci. Mansoura Univ., 29 (10), October, 2004

10 ml). The volume was completed to 25 ml with distilled water, then
incubated at 40°C to determine the oxidation degree according to the method
described by Mitsuda,et al. (1966). The obtained colour yielded from adding
FeCl, +ammonium thiocyanate was measured at 500 nm., alpha tocopherol
(200ug) was performed as standard AOA. The control was conducted using
the all solutions and substrate (linoleic acid) without antioxidants. Both two
extract (A and B) were measured as AOA % by comparing with « tocopherol
with respecting of control as 100% lipid oxidation. All measurement were
carried out in triplicates. The all used chemical were purchased from Sigma
chemical Co. (Pool Dorset, U.K.).

Furthermore, the two extracts (A and B) were stored in the dark at
40°C for intervals periods (0, 15, 30, 45 and 60 days) to ilucidate the effect of
storage periods on the antioxidant activity.

On the other hand, polyphenolic contents for both A and B were
determined according to the procedure of Folin-Denis (Swain and Hills, 1959)
to explain the relationship between polyphenolics and AOA at the same
intervals periods as mentioned previously.

Inhibitory effect against some pathogenic bacteria and fungi:

Effect of antioxidant substances of A and B as inhibitor agent against
some pathogenic bacteria (Bacillus subtilus, Staphylococcus aureus,
Staphylococcus epidermidis and Clostridium botulism) and some pathogenic
fungi (Alternari solani, Botrytis cinera and Fusarium oxysporium) were carried
out according to the method described by Jain and Kar (1971). All bacterial
strains were obtained from Microbiology Department, Central Agricultural
Researches, Giza and all fungi were isolated from infected fruits of tomato,
apple and rot root of sesame plants, respectively in Department of plant
pathology, Faculty of Agriculture, El-Minia University.

However, the width zones of inhibition was measured for each
bacterium and fungus, individually with respecting of control. In addition,
gradient concentrations from the purified compound (B) as follows: 50, 100.
150 and 200 pg/ml were bioassayed against the most susceptable strain of
bacterium C. botulism and B. cinera to limit the optimal effective
concentration.

Statistical analysis:

The mean values of three replicates were analyzed by the student’s t-test one
way ANOVA using Spass package. Data recorded with their £tSD and the
differences were represented a significant at p < 0.05.

RESULTS AND DISCUSSION

Total soluble protein (TSP) was extracted at pH 8.6 and it contained
22.3% protein, while purslane protein isolate (PPI) was prepared at pH 3.9
and it contained 65.8% protein. The solubility curve (Fig. 1) showed about
82% protein was soluble at pH 8.6. Minimum solubility was arround at pH 3.9
(isoelectric point). Similar results were reported by Moussa et al. (1990) for
the leaf protein concentrate of purslane. They indicated that optimal solubility
of this protein at pH 9.0 and the isoelectric point at pH 4.0.

6007



Tag EI-Din, M.A. and M.E. Ismail

s [P A R
13 24 39 49 6 73 86 96 105

pH

Absorbance at 280 nm
o
o

Fig (1) Solubility of the total extractable protein from P. oleracea L.

Amino acids content:

Data are shown in Table (1) indicated that total essential amino acids
were 35.0 and 36.0 g/100g protein for TSP and PPI, respectively. The first
limiting amino acid was lysine and the second one was threonine for both
TSP and PPl It is interst to notice that sulfar amino acids (cys.+Met.) were
not limiting ones, therefore, pursiane protein can be added to any common
legume protein to utilize a complementry balance between the essential
amino acids among purslane protein and other legume protein. This
supplement improve the chemical score and increase the quantity of
essential amino acids such as lysine, threonine, aromatic and sulfar amino
acids (Hussein and El Shewey, 1999).

Table (1): Amino acids content of P. oleracea L.

i Total soluble Purslane protein FAO! |
Amino acids protein (TSP) isolate (PPI) wHO |
g/M00g [ Score | G/100g | Score (1985) |
Essential AA. protein % protein %
ysine 49 845 9. 86.2 5.8
eucine 8.1 124.7 8.7 131.8 6.6
Isoleucine 4.0 142.9 4.0 1428 2.8
Met+cys 2.3 100.0 2.3 100.0 23 |
Valine 49 140.0 5.0 1429 i
Phe.+Tyr. 53 103.2 6.9 108.5 B
Threonine 3.1 912 3.0 88.2 34 |
Tryptophan 1.2 109.1 11 100.0 2 |
Non essential A.A. [ \ ) |
Glutamic acid 140 13.8 : |
Aspartic acid 12.2 118" \ 1
Alanine 5.9 6.0 | [ N
Glycine 5.8 6.0 = [ 3
Serine 4.3 4.3 | e
Arginine 9.6 9.6 [ |
Hisfidine ik 3.8 [ |
Proline 4.9 5.0 ]
otal essential A A. 35.0 36.0 |
Total amino acids 95.5 96.5 |
E/T ratios 36. 37. |
First Timiting A A. Lysine Lysine |
( Second Iimiting A/A. Threonine Threonine 4

4= Total essential amino acids /Total amino acids
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Fig (2) Antioxidant activity of crude methanolic extract (A) and purified
compound (B) from P. oleracea L.,

“control was considered 100% lipid oxidation

Antioxidant activity of pursiane:

Antioxidant compounds are principal ingradient that protect food
quelity be retarding oxidative breakdown of lipids (Modhavi and Solunke,
1995). Antioxidant activity (AOA) of crude methanolic extract (A) and purified
compound (B) which were extracted from leaves and stems of P. oleracea L.
in the linoleic acid system are shown in Fig. (2). The average values of three
replicates were calculated. A centrol containing no antioxidant had an
oxidation degree that can be considered 100% lipid oxidation. The AOA of
both A and B are compared with standard antioxidant (= tocopherol). Data
showed that crude methanolic extract (A) inhibited lipid oxidation about 47.8.
while purified compound (B) inhibited the oxidation about 35.6% (Fig.2) when
comearing to control. Whereas, the AOA of the two extracts were 66.2 and
50 &% of the total activity of =-tocopherol with respecting of control for A and
B, resgectively. The stability properties of two extracts (A and B) were
conducted during different intervals periods in the dark at 4°C for 60 days.
Data shown in Table (2) and Fig. (3) indicated that the presence of slightly
changas for AOA during the first 30 days from 66.2 to 66.4% and from 50.8 to
47 3% for A and B, respectively. This is meaning that AOA was more stable
during the first 30 days of storage for both A and B. In contrast, after 30 days
at 4o and 60 days of storage, sharp decreasing was recorded for both
extracts. These decreases were from 66.4 to 18.7 and 11.6% at the later
period, as weli as from 47.3 to 24.6 and 18.3% at the final periods for A and
B, respectively (Table 2and Fig.3). Therefore, it can be concluded that AOA
of P. oleracea L. methanolic extracts were more stable until 30 days of
storage period, then sharp decreased at the later periods of storage (45 and
60 days). Similar results were reported by Hayes et al. (1977); Murcia et al.
(1992); Schwarz and Ernst (1996); Yun et al. (2000); Ghazy et al. (2000) and
Abdel-Galil and Latif (2003).

6009




Tag El-Din, M.A. and M.E. Ismail

However, it is nice to observe that at the final period of storage,
purified compound (B) was more relatively stable than that recorded for crude
extract (A) for their AOA (Table 2 and Fig.3).
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Fig (3) Effect of storage period (0-60 days) on AOA of crude extract (A)
and purified compound (B) from P. oleracea L.

In discussing sources for AOA in the methanolic extracts (A and B), it
can be suggested that the potent activity may be due to the presence of
phenolic compounds (Chimi et al.,1991), as well as protein hydrolyzates,
aromatic amins and sulphydryl groups which posses antioxidant activity
(Hayes, et al., 1977). Thus the relationship between AOA and polyphenolic
substances must be discussed. Data are shown in Fig (4) indicated also that
total phenolics were gradually decreased until the first 30 days of storage
period, while sharply decreasing was occurred at the intervals periods of 45
and 60 days. The results indicated the presence of slightly decrease from
6.70 to 5.98 and from 5.75 to 5.38 mg/g for polyphenclics of A and B,
respectively during the first 30 days of storage. In contrast, large decrease
was occurred at the final periods (60 days)for polyphenolic contents (4.03
and 4.40 mg/g) for A and B, respectively. However, there is no controversy
that a positive relationship between polyphenolic contents and antioxidant
activity. El- sayed, et al. (1998) supported this finding for the positive
responses of the AOA and polyphenolics in soybean.

Infection bioassays:

Isolation and identification of the causal fungi diseases for tomato,
sesame and apple fruits exhibited symptoms of earliar blight, wilt & root rot
and gray mold which revealed the presence of A. solani, F. oxysporium and
B. cinera, respectively. Identification was carried out accordind to Barnett and
Hunter (1972).

6010



T EEEEEE T E—CE—E——

J. Agric. Sci. Mansoura Univ., 29 (10), October, 2004

‘uoneqiyul BUoAS +++ PUE JEISPOW ++ ‘AybBiis + se joaye Aoyqiyu| = |

+++ | €l : . - - | e | L1 . - s 5 + € (a)
+++ | vl . - - - |+ | €1 . . - # + 4 (v)
| wiw | ww | ww | wiw | ww | wiw A wuw
wnodsAxo sipiuiapida sjoelXd
eiauld g 1uejos 'y ¥ wsiynioq "D “w snaine ‘s | snngns ‘g J1j0uBYIBN
1Bbunj a1uaboyjed _ e119)0eq d1uaboyjed i
‘swisiuebioolojw d1uaboyjed awos UO 7 BaILIFJO "d WL JIBIXS OM} 3L} jo yoaya Aonqiyu) :(g) elqel
0540 8210 9010 6800 900 | jo1aydo20}-
€8l L6E°0 9ve /GE€0 €LY ge¢eco0 Lcy G610 8°0G ¢l10 (g) punodwod paynd
9'lLL 454" L8l 0GE0 ¥'99 8610 L'8S 810 ¢'99 ovL0 (v) 10B1x2 apnID)
ory 0 16€°0 20£°0 goz0 | | veTo | 104Ju0D
% wiu % wu % wu % wu % wu =
vOov 005V YOv 00S'VY vOv 005’V vOov 00§V vOov 005’V
. ey o R pajsal
L skep 09 shep g sAep o¢ shep G| 0197

"7 B2OBIBJO d W01} PAORIIXD Juepixonue ay) uo spouad abeiols Jo 19943 :(2) a|qel

6011




Tag EI-Din, M.A. and M.E. Ismail

Inhibitory effect of the methanolic extract:

Measurement of wildth zone (mm) of the inhibitor for some isolated
pathogenic fungi such as A. solani, F. oxysporium and B. cinera as inhibited
by antioxidant extracted from P. oleracea L.. Dataare shown in Table (3)
indicated that the most inhibitory effect by A or B extract was against B.
cinera. Gradient concentrations from purified compound (B) were applied
against the most susceptable fungus (B. cinera). Data are shown in Table (4)
indicated that the most effective concentration was 150 and /or 200ug/ml.

On the other hand, the same study was carried out against some
isolated pathogenic bacteria such as B. subtilus, S. aureus, S. epidermidis
and C. botulism. Data are shown in Table (3) and (4) illustrated that the most
effective against C. botulism paticularlyat high concentrations 150 and /or
200ug/ml., while slightly effect were recorded against B. subtilus, whereas
other strains of bacteria were not affected (Table 3 and 4).

8 s N
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g 2 1 —a&— purified compound (B)
0 — e )

0 18 30 45 60
storage period (days)

Fig. (4): Polyphenols content in the crude extract (A) and purified
compound (B) from P. oleracea L.

Table (4): Inhibitory effect of different concentrations of purified
compound extracted from P. oleracea L. against B.cinera
and C. botulism

r—

Concentrations Pathogenic microorganisms’
(ng/mil) B.cinera 1% C. botulism 1%
Control (0.0) 0.0 0.0
50.0 21.8£00° 24.5+ 0.03°
100.0 53.0 +0.5° 55.1+1.1°
150.0 , 76.7+ 1.4°° 80.3 +1.05°
200.0 | 78.9 £0.09° 81.0£0.05°
+= Mgzg values of three replicates * SD, a,b and c indicated significant differences atp <

® *= |nhibition present.
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However, it can be concluded that purified compound from P. oleracea L. had
strong inhibitory effect against bacterium C. botulism which has toxic effect
against canning foods, and fungus B.cinera particularly at concentrations of
150 and 200ug/ml. Similar results were reported by Agarwdl, et al. (1979); Al-
Jassir (1992); Madhavi and Salunkhe (1995) and Abdel-Galil and Latif (2003)
who investigated the antioxidant of N.sativa L.which had potent inhibitory
effect against R. stolonifer. In addition, El Shewey al. (2003) discussed the
function of the aqueous methanolic extracts from P. harmala against some
pathogenic microorganisms.

In conclussion, purslane (P. oleracea L.) can considered a potent
food additive source and the methanolic extracts had strong antioxidant
activity, as well as at the same time it can be used at concentrations ranged
from 150 and 200ug/ml as antibacterial and antifungal agent against C.
botulism and B.cinera, respectively.
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