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Abstract

Salmonella typhi is Gram-negative and pathogenic bacteria, its produces variety of enzymes for growth.
The present study aimed to study the effect of aqueous albizia flower extract 10 % on production of three
enzymes from Salmonella typhi, and the effect of this extract on their activity. The production of amylase
and protease enzymes from Salmonella typhi, were increased after addition of crude plant extract 10%
into media with specific activity 141.3 and 72.6 U/mg respectively, while production of cellulase was
decreased after addition, with specific activity 31 U/mg, compare with specific activity before addition of
crude plant extract. Aqueous Albizia flowers extract 10% increases specific activity of amylase and
protease, where they gave 16 and73.8 U/mg respectively after incubation with plant extract for 30
minutes, while specific activity 6.2 U/mg for cellulase was decreased after this incubation, compare with
specific activity before incubation with plant extract. The phytochemicals screening of aqueous Albizia
flower extract were positive for alkaloids, steroids, glycosides, flavonoids, tannins, phenols, and saponins,
while were negative for terpens, resins, coumarines and anthraguinones.
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Introduction

Salmonella is an important pathogen that causes a variety of illnesses, ranging from localized gastroenteritis to
severe and life-threatening typhoid fever [1]. Salmonella typhi was expressed a wide variety of enzymes which
are necessary for growth, infection and the pathogenicity such as amylase, protease, L-4-aminoarabinose
transferase, etc. [2]. Amylases are a class of enzymes that are capable of digesting glycosidic linkages in starch
components and glycogen molecules, these enzymes refer to glycoside hydrolase enzymes group which have
enzyme commission number (EC:3.2.1) [3].They are widely distributed in plant, microbial and animal king-
doms, which show varying in action patterns depending on the source. Proteases are degradative enzymes which
catalyze the total hydrolysis of proteins. Proteases represent one of the three largest groups of industrial en-
zymes and find application in detergent, leather industry, food industry, pharmaceutical industry and bioremedi-
ation processes [4]. Proteases execute a large variety of functions and have important biotechnological applica-
tions [5]. Cellulases are the enzymes that hydrolyze 3-1,4 linkages in cellulose chains. They are produced by
fungi, bacteria, protozoans, plants, and animals [6]. The catalytic modules of cellulases have been classified into
numerous families based on their amino acid sequences and crystal structures [7,8].

Albizia lebbeckis widely spread in the world, and its tree has large leaves and fragrant cluster of green-yellow
flowers and long seed pods. Belonging to the family of Leguminosae, it is native to tropical Asia and widely
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cultivated and naturalized in other tropical and subtropical regions including Malawi [9]. The flowers, bark,
fruits, roots, and stems of Albizia lebbeck are all used for medicine [10]. A paste of leaves is used to treat skin
problems [11]. Albizia lebbeckis also known for treating respiratory problems including allergies [12]. Further-
more, other parts of the plants are used to treat eye problem, purify blood, and promote health in teeth. Most
importantly, ethanol extract from its pods is effective against some form of cancer [13].
The aim of this search was to study the effect of aqueous 9*6Albisia flowers extract on production of amylase,
protease and cellulase from Salmonella typhi and effect of this extract on enzymes activity.
Materials and Methods
Media and chemicals
Nutrient agar, Muller-Hinton broth (MHA), brain heart infusion agar, and other media were obtained from Hi-
medias (India), Coomassie brilliant blue, bovine serum albumin (BSA) and other chemicals were supplied by
BDH Chemicals.
Collection and extraction of plant samples
Flowers of A. lebbeck were collected from the gardens of College of Science, Baghdad University. Plant was
identified in Baghdad University Herbarium, College of Science. The Flowers of this plant were cleaned from
dust, then left to dry at room temperature for three days. The samples were grounded into powder by electrical
grinder, and the powder was kept at 4° C until use [14]. Coarse powders 25g were homogenized in 250 ml of
tap water and boiling to 30 minutes. The crude extract was filtered from two layers and centrifuged at 6000 rpm
for 15 min., and the suspension was used as crude extraction [15].
Preliminary phytochemical screening
The preliminary phytochemicals tests were carried out for all the extract as per standard methods.
-Detection of alkaloids
a- Mayer's test
Few drops of the freshly prepared Mayer's reagent were added to 5 ml of the sample, a white precipitate will
appear if alkaloids were present [16].
b- Wagner’s test
Few drops of freshly prepared Wagner's reagent were added to 1 ml of the sample, a brown precipitate will
appear if alkaloids were present [17].
- Detection of glycosides
Ked's test
Few drops of Ked's reagent were added to 5 ml of the sample. The presence of glycosides was indicated by
the formation of violet ring color [18].
- Detection of flavonoids
This test was accomplished by adding 4 ml of 95% ethanol to 1 ml of the plant extract sample and then placed
in boiling water bath for 25-30 minute. Then few drops of potassium hydroxide 0.5N were added to 5 ml of
the sample. The presence of flavonoids was indicated by the formation of dark yellow color [18].
- Detection of tannins
Two grams of crude plant extract was added to 50 ml of distilled water and boiled then left off to cool then few
drops of lead acetate 1% were added to the 1 ml of the sample, appearance of white gel precipitate indicating
tannins were present [18].
- Detection of saponins
Five milliliters of crude plant extract was added to 3 ml of mercuric chloride 1% solution, formation of white
precipitate indicating presence of saponins [17].
- Detection of phenols
The phenol group in the molecule of phenol compounds can be determined by mixing equal volumes of 1%
ferric chloride solution and crude plant extract. The appearances of blue-green color indicated the presence of
phenols [19].
- Detection of terpens and Steroid
Four milliliters of acetic acid anhydride and 1 ml of concentrated sulfuric acid (H,SO,4) then mixed with 1 ml
of crude plant extract. The appearance of pink color indicated the presence of terpens while formation of blue
color after leaving the sample for 1 minute indicated the presence of Steroids [18].
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- Detection of resins

Ten milliliters of crude plant extract were added to 50 ml ethanol 95%, and after that the mixture was left in a
water bath for two minutes then filtered and added to 100 ml of acidic distilled water with hydrochloric acid,
formation of turbidity indicates to positive test [18].

Detection of coumarines

One gram of dried plant extract was dissolved in some drops of alcohol in a test-tube then covered with filter
paper, sprayed with NaOH and then placed in a water bath until boiling, then the filter paper was placed under
UV light spectrum. The appearance of greenish-yellow color indicated the presence of coumarines [19].
-Detection of Anthraquinones

a-Borntrager’s test

About 0.2g of the extract was boiled with 10% HCI for few minutes in a water bath. It was filtered and al-
lowed to cool. Equal volume of chloroform was added to the filtrate. Few drops of 10% NH3 were added to
the mixture and heated. Formation of pink color indicates the presence anthrax quinones [18].

Microorganism and culture conditions

Salmonella typhi isolate from University of Baghdad/ College of Science/ Biotechnology Department (isolat-
ed from infected person), was cultured on nutrient agar and incubated at 37 C° for 24 hours. Active cultures of
experiment were prepared by transferring a loopful of cells from the stock cultures to test tube of Muller-
Hinton broth (MHB), then the bacteria was incubated for 24 hrs at 37C° . The cultures were diluted with fresh
Muller-Hinton broth to achieve 10° cells/ml.

Production of enzymes

Salmonella typhi isolate was cultured in 250 ml flask containing Muller-Hinton broth (pH 7.0) supported with
cellulose, casein and starch separately, and then incubated for 24 hrs at 37C° . The broth culture was centri-
fuged at 6000 rpm for 30 minutes. The activity, protein concentration and specific activity were estimated for
amylase, cellulose and protease respectively.

Determination of amylase and cellulose activity

Determination of enzyme activity of crude enzyme is using miller method [20] by DNSA reagent (substrate
for amylase activity was starch and cellulose for cellulose activity). One enzyme activity unit was defined as
the amount of enzyme releasing 1 pg of reducing sugar as glucose per gram of dry substrate per minute, under
standard assay conditions [21].

Determination of protease activity

Protease activity was determined according to the methods described by [22]. Proteases activity is ex-
pressed as pmol of free amino acids equivalent per min/ml of the culture filtrate.

Determination of protein concentration

Determination of proteins concentration of all enzymes were determined according to the methods described
by Bradford method [23] using Coomassie Brilliant Blue G-250, and Bovine serum albumin as standard.
Determination of specific activity is calculated by dividing U/ml (activity) by the protein concentration in
mg/ml to get U/mg.

Effect of Albizia flowers extract on enzymes production

Salmonella typhi isolate was cultured in 250 ml flask containing Muller-Hinton broth (pH 7.0) supported with
cellulose, casein and starch separately, and 10% from crude plant extract was added to each flask, and then
incubated for 24 hrs. at 37C° . The broth culture was centrifuged at 6000 rpm for 30 minutes. The activity,
proteins concentration and specific activity were estimated for amylase, cellulose and protease respectively.
Effect of Albizia flowers extract on enzymes activity

Salmonella typhi isolate was cultured in 250 ml flask containing Muller-Hinton broth (pH 7.0) supported with
cellulose, casein and starch separately, and then incubated for 24 hrs. at 37C° . The broth culture was centri-
fuged at 6000 rpm for 30 minutes, and supernatant was used as crud enzyme. The specific activity was esti-
mated for each enzyme. Two ml of each crud enzyme separately, was mixed with 2ml of Albizia flowers
extract previously prepared, in test tubes and incubated in water bath at 50 C° for 30 min, then cooled directly
in cold water bath and the specific activity was estimated for each treatment.
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Results and discussions
Preliminary phytochemical screening
The crude plant extract was subjected to preliminary phytochemical test to determine the presence of function-
al groups present. The results of these experiments are shown in Table (1).
Table (1): Qualitative phytochemical analysis flower extracts of Albizia lebbeck.
Phytochemicals Result
Alkaloids: mayer's test, wagner's test +, +
Glycosides
Flavonoids
Tannins
Saponins
Phenols
Terpens
Steroids
Resins
Coumarines
Anthraguinones
(+) = Positive result, (-) = Negative result
The results of the phytochemical screening of the aqueous extract of Albizia lebbeck flower revealed the pres-
ence of alkaloids, steroids, glycosides, flavonoids, tannins, phenols, and saponins while the terpens, resins,
coumarines and anthraquinones, gave negative result. Padamanabhan et.al [24], found that hydroalcoholic
extract of Albizia lebbeck flower revealed the presence of steroids, Terpenoids, and Saponins while the hy-
droalcoholic extract of Albizia lebbeck pod revealed the presence of alkaloids, flavonoids, phenols, and sapo-
nins.
Effect of Albizia flowers extract on enzymes production
The effect of the plant extract on production of certain enzymes from Salmonella typhi, were shown in Table
(2). The results in this table shows that production of amylase and protease enzymes from Salmonella typhi,
gave specific activity 141.3 and 72.6 U/mg respectively. The addition of crude plant extract into media in-
creased the specific activity of these enzymes, compare with specific activity before agitation agent Albizia
flowers extract.While production of cellulase from this bacterium decreased to give specific activity 31 U/mg.
Table (2): Effect of Albizia flowers extract on amylase, protease and cellulase production from Salmonella typhi.
Enzymes Specific activity (U/mg) before )ecific activity (U/mg) after addit|

+ 4+ + + +

+ 1

addition of crude plant extract of crude plant extract
Amylase 144 141.3
Protease 55.8 72.6
Cellulase 58.9 31

The amount of carbon and protein source in culture mediais important for the growth and production of extracel-
lular amylase and protease in bacteria. The higher yields of amylase and protease can be obtained in media with
complex raw material containing starch and protein from Albizia lebbeck flower extract, because its carbohy-
drate-protein-rich foods. Also there are significant positive changes in the biochemical and physiological
parameter related to protein, carbohydrates and lipid metabolism for bacteria with albizia flower extract [25].
The medicinal properties of the plants could be attributed to the presence of one or more of the detected plant
secondary metabolism. Aqueous extract of Albizia lebbeck flower contains alkaloids, glycosides, flavonoids,
steroids, tannins, phenols, and saponins which has antioxidant properties [26]. Ander and Eriksson [27], found
that phenolic compounds may greatly affect the synthesis of celluloses and xylanases in mycelial fungi and
bacteria. In fungi and bacteria the production of cellulases may also be regulated by other factors than induction
and repression by sugars. Several lignin-related phenolic compounds, which are found in association with
cellulose in nature, stimulate or inhibit cellulose production. The capacity of fungi and bacteria to produce high
levels of hydrolases is of importance in supplying the growing cultures with a carbon and protein source
essential for their biosynthetic activity [28].

Effect of Albizia flowers extract on enzymes activity:

Incubation of crud enzymes with Albizia flowers extract for 30 minutes gave the following results73.8 U/mg for
protease and 16 U/mg for amylase, while before incubation gave 14.4 U/mg for amylase and 55.8 U/mg for
protease Figure (3). The specific activity 58.9 U/mg for cellulose was decreased after this incubation to give 6.2
U/mg.
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Table (3): Effect of Albizia flowers extract on activity of amylase, protease and cellulose production from
Salmonella typhi.

Enzymes Specific activity (U/mg) before Specific activity (U/mg) after
incubation with crude plant extract incubation with crude plant extract

Amylase 144 16

Protease 55.8 73.8

Cellulase 58.9 6.2

Malla, et. al. [29], found that Albizia lebbeck recorded the high mineral content, such as sodium, calcium,
magnesium, iron, zinc and copper. Essential trace minerals such as Zinc (Zn), Copper (Cu) and Iron (Fe) are
known to play important role in the maintenance of redox homeostasis. Amylases are mostly metalloenzymes
and require calcium and manganese ions for activity, structural integrity and stability [30]. Calcium enhances
amylase activity by its interaction with negatively charged amino acid residues such as aspartic and glutamic
acids [31, 35]. Regulation of protease activity depends on the nature of ion. Protease enzyme activated by Ca*?
and Fe*?. The Ca* ions stimulated the protease activity indicating calcium ion involvement in stabilization of
the molecular structure of enzyme. In fact, calcium ions are known to be inducer and stabilizer of many enzymes
and protect them from conformational changes. Such type of metal dependent variation in proteases activity has
also been reported with serine proteases [32].Varadi [33], found that phenolic compounds may greatly affect the
activity of celluloses in fungi and bacteria. The inhibition of cellulolytic enzymes is broad-based. Causes include
substrate and product inhibition, mass transfer resistance, particle size effects, and non-productive enzyme
binding with lignin. In addition phenolic molecules produced by plants also inhibit of some enzymes hydrolysis.
Inhibitors from plants protect themselves against pathogens that utilize cellulose to gain entry into plant cells.
Inhibitors for cellulase are phenolics and oligosaccharides which released during hydrolysis of lignocelluloses
[34].
Conclusions
1- The phytochemicals screening of aqueous albizia flower extract were positive for alkaloids, steroids, glyco-
sides, flavonoids, tannins, phenols, and saponins, while were negative for terpens, resins, coumarines and
anthraquinones.
2- The production of amylase and protease enzymes from Salmonella typhi, were increased after addition of
aqueous Albizia flowers extract10% into media.
3- The production of cellulase from Salmonella typhi was decreased after addition of aqueous Albizia flowers
extract 10% into media.
4- Aqueous Albizia flowers extract 10 % increases specific activity of amylase and protease, where they gave
73.8 and 16 U/mg respectively after incubation with plant extract for 30 minutes, while specific activity 6.2
U/mg for cellulose was decreased after this incubation, compare with specific activity before incubation with
plant extract.
References
. Galan, J. E. and Bliska, J.B. (1996). Cross-talk between bacterial pathogens and their host cells. Annu. Rev.
Cell Dev. Biol. 12:219-253.
Trent, M. S., Ribeiro, A. A,, Lin, S., Cotter, R. J. andRaetz, C. R. H. (2001). An inner membrane enzyme in
Salmonella and Escherichia coli that transfers 4-amino-4-deoxy-L-arabinose to lipid A: induction on polymyx-
in-resistant mutants and role of a novel lipid-linked donor.J. Biol. Chem. 276, 43122-43131.
Vander, M. M., Vander, V.B., Clitehaag J.C.M., Leemuhuis, H. and Dijkhuizen , L. ( 2002) . Properties and
application of starch converting enzymes of the alpha amylase family. J. Biotechnol. 94: 37-55.
. Anwar, A. and Saleemuddin, M. (1998). Alkaline proteases. A Review. Bio resource Technology. 6(3):175-183.
. Gupta, R, Beg, Q. K. and Lorentz, P. (2002). Bacterial alkaline proteases: molecular approaches and industrial
application. Microbial. Biotechnol. 59: 15-32.
. Henrissat, B. (1991). A classification of glycosyl hydrolases based on amino acid sequence similarities. Biochem.
J. 280 (Pt 2): 309 — 316.
Ogel, Z. B.,Yarangumeli, K., Durdar, H. and Ifrij, L. (2001). Submerged cultivation of Scytalidiumthermophi-
lumon complex lignocellulosic biomass for endoglucanase production.Enzyme and Microbial. Technol. 28: 689-
695.
. Papinutti, V. L. and Forchiassin, F. (2007). Lignocellulolytic enzymes from Fomessclerodermeus growing in
solid-state fermentation. J. Food Eng. 81: 54-59.
. Bhat, G. S. and Chauhan, P. S. (2002). Provenance variation in seed and seedling traits of Albizia lebbeckBenth,”
Journal of Tree Science. 21: 52-57.

29



Journal of Biotechnology Research Center Vol. 10 No.1 2016

10. Faisal, M., Singh, P.P. and Irchhaiya, R. (2012). Review on Albizia lebbecka potent herbal drug,” International
Journal of Pharmaceutics. 3(5): 63-68.

11. Joker, D. and Leaflet, S. (2000). Albizia lebbeck (L.) Benth, Danida Forest Seed Centre, Humlebaek, Denmark.

12. Khera, N. and Singh, R.P. (2005). Germination of some multipurpose tree species in five provenances in
response to variation in light, temperature, substrate and water stress.Tropical Ecology. 46(2): 203-217.

13.Tigabu, M. and Oden, P.C. (2001). Effect of scarification, gibberellic acid and temperature on seed germination
of two multipurpose Albizia species from Ethiopia. Seed Science and Technology. 29(1):11-20.

14. Harborne, J.B., Mabray, T.Y. and Marby, H. (1975). Physiology and function of flavonoids. Academic Press,
New York. 970.

15.Al-Zubaidi, E.S.J. (2010).The effect of extracted alkaloids, phenols, and terpenoids of Albizzia lebbeck (L.)
Benth on the biological performance of house fly Musca domestica L. (Diptera : Muscidae). Baghdad University
College of Science.

16.Sousek, J., Guedon, D., Adam, T., Bochorakova, H., Taborsaka, E., Valka, I. and Simanek, V. (1999). Alkaloids
and organic acid content of eight Fumaria species. J. Phytochemical Analysis. 10: 6-11.

17. Stahl, E. (1969). Thin layer chromatography, a Laboratory Hand book, (2nd ed.). Translated by Ashworth, M.
R. F. Spring. Verag. Berlin. Heidelberg. New Yourk.

18. Shihata, 1.M. (1951). A pharmacological study of Anagallisarvensis. M.D. Thesis, Cairo University, Egypt.

19. Harborne, J.B. (1984). Phytochemical Methods.Chapman and Hall. London.

20. Miller, G. L. (1959).Use of dinitrosalicylic acid reagent for determination of reducing sugar. Anal Chem. 31:
426-428.

21.Bhattacharya, S., Kumari , S. and Das, A. (2012). Solid state fermentation and characterization of amylase from
a thermophilic Aspergillus niger isolated from municipal compost soil. J. Chem. Boil. Phys. sci. 2(2): 836- 846.

22. Brock, F. M., Forsberg, C. W., and Buchanan, S. G. (1982). Proteolytic activity of rumen microorganism &
effect of protease inhibitors. Appl. Enviro. Microbiol., 44:561-569.

23.Bradford, M. (1976). A rapid and sensitive method for the quantitation of microorganism quantities of protein
using the principles of protein - dye binding .J. Anal. Biochem.72: 248- 254,

24.Padamanabhan, V., Ganapathy, M. and Evanjelene, V.K. (2013). Preliminary Phytochemical and Anti- Bacterial
Studies on Flowers and Pods of Albizia lebbeck (Benth). Internat J Emerg Technol. and Advanc Engineer
Website. 3(9): 541-544.

25. Zia-ul-hag, M., Ahmad, S., Qayum, M. and Ercisli, S. (2013). Compositional studies and antioxidant potential
of Albizia lebbeck (L.) Benth.pods and seeds. Turk J Biol. 37: 25-32.

26. Okwu, D. E. (2001). Evaluation of the chemical composition of indigenous spices and flavouring Agent. Global
J. Pur and Applied Sci. 7 (3): 455-459.

27.Ander, P. and Eriksson, K.E. (1976). The importance of phenol oxidase activity in lignin degradation by white-
rot fungus Sporotrichumpulverulentum. Arch Microbiol 109:1-8.

28.Elisashvili, V., Daushvili, L., Zakariashvili, N., Kachlishvili, E., Kiknadze, M. and Tusishvili, K. (1998). Effect
of supplementary carbon sources and exogenous phenolic compounds on the lignocellulolytic system of Cer-
rena unicolor during the solid-state fermentation of grapevine cutting wastes. Microbiology. 67:33-37.

29. Malla, S., Shrotri, C.K. and Jain, R. (2014). Antimicrobial, phytochemical and antioxidant screening ofleaves
and stem bark from Albizia lebbeck (L.). Int J Pharm Bio Sci. 5(2): 259-270.

30. Michelin, M., Silva, T.M., Benassi, V.M., Peixoto-Nogueira, S.C., Moraes, A.L.B., Leao, J.M., Jorge, J.A,,
Terenzi, H.F., Lourdes, M.D. and Polizeli, T.M. (2010). Purification and characterization of a thermostable a-
amylase produced by the fungus Paecilomyces variotii. Carbohyd Res. 345:2348-2353.

31.Sasi, A., Kani, M., Panneerselvam, A., Jegadeesh, G., Muthu, K. and Ravi, K.M. (2010). Optimizing the
conditions of a- amylase by an Esturian strain of Aspergillus spp. Afr J. Microbiol Res. 4: 581-586.

32. Sousa, F., Ju, S., Erbel, A., Kokol, V., Cavaco-Paulo, A. and Gubitz, G.M.A. (2007). Novel metalloprotease
from Bacillus cereus for protein fiber processing. Enzyme and microbial technol. 40:1772-1781.

33.Varadi, S. (1972).The effect of aromatic compounds on cellulose and xylanase production of fungi Schizophyl-
lum commune and Chaetomium globosum. In: Walters AH, van der Plas H (eds) Biodeterioration of materials.
Appl. Sci. Publ. Lond. pp 129-135.

34. Vohra, R.M., Shirsot, C.K., Dhawan, S. and Gupta, K.G. (1980). Effect of lignin and some of its components on
the production and activity of cellulase(s) by Trichodermareesei. Biotechnol. Bioeng. 1980; 22:1497-500.

35. Ahmad, I. and Beg, A.Z. (2001). Antimicrobial and Phytochemical studies on 45 Indian medicinal plants
against multi-drug resistant human pathogens, J. Ethnopharmacol. 74:113-123.

30



