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Abstract: Reta-galactosidaseenzyme is greatly dispersed in plant tissues and it’s known to be implicated in
hydrolyzing terminal non reducingR.D.Galactosyl residues from polysaccharides . This study involved the
selection of the best extraction of the enzyme among seven methods.The phosphate buffer (pH7) had given a
highest activity of crude enzyme was 8.85 U. The aqueous crude of almond seeds was used to detect of some
compounds by phytochemical screening tests and using Thin layer chromatography(TLC). The protein content
was concentrated and precipitated by ammonium sulphate (0-40)% as apartial purification. The purification
stages of crude enzyme were achieved by using gel filtrationchromatography (sephadex-75) at a yield of
(136.4)% with activity was 4.4 u/ml . followed by ion-exchange column chromatography (DEAE-cellulose A52)
and five iso-enzymes were obtained at a yield of 93% with 4.6 times of purification fold for iso-enzyme (I) while
49.6% and 4.2 times of iso- enzyme (V).

Key words: Almond seed ,3.Galactosidase ,Purification methods

Date of Submission: 03-01-2018 Date of acceptance: 12-01-2018

I. Introduction

Almonds Prunusamygdalus are one of the prevalent well known tree nuts on a world premise and rank
number one in tree nut creation, they are a decent wellspring of fantastic weight premise [1] . Almonds have
interesting organic  properties for example narcotic ,hostile to tumor, anti-tumor,anti-inflammatory,anti-
hyperlipidemic and against oxidant exercise [2]. B-Galactosidase (EC:3.2.1.23) enzyme could sever B-
linkedGalactoseresidues from grouped mixes and it is commonly used to cut lactose into Galactose and Glucose
[3]. It has been recognized in in awide scope of plant organs and tissues and it is portrayed by their capacity to
hydrolyze terminal non-reducing B-D-Galactosyldeposit from B-D-Galactosidase [4]. B-Galactosidase was
refined from different plant sources like chick pea [5] , almond[6] and apricot seeds [7]. It is found in nature and
in various microorganisms , plant and creature tissues [8]. Almonds have been customarily overcome with drain
in India , while taking a short at lactose narrow mindedness. It was accounted for that almonds are
exceptionally rich wellspring of B-Galactosidase[9] . This chemical assume enter part in natural product
maturing and it has movement amid organic product advancement and aging for rice ,B-Galactosidase from
almond seeds was utilized for the planning of detactosed drain for those lactose narrow minded people [10] . In
this investigation , B-Galactosidase from a neighborhood almond seeds has been removed , division and
cleansed by Gel filtration, particle trade chromatography andcharacterized by phytochemical examination .

Il. Materials and Methods
-Materials
Almond seeds were procured from the local market in Baghdad. Extraction and characterization of B-
Galactosidase were conducted at the Biochemistry lab.
-Preparation of soaking almond seeds in water
Almond seeds were blending for 5 min to prepare the aqueous extract by soaking 10gm of it in 50ml of distilled
water for 72 hour at room temperature . The extract was filtered through cotton sheet and it kept at 4 c¢° until for
use.
-Detection of active compounds in almond seeds
Soaking almond seeds in previous step was performed according to Neelapuetal [11]. Tests were Tannins ,
glycosides , Flavonoids , reducing sugars , Terpenoids , Saponins and Alkaloids.

-Separation of sugars by Thin layer Chromatography
Thin layer chromatography (TLC) was used notice lactose hydrolysis in to itsingredients
GlucoseandGalactose. This process performed according to Al-Hassnawi [12].
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-Optimization of conditions for enzyme

The B-Galactosidase from almond seeds was extractedby buffers of different pH values and various solutions
suchas distilled water , sodium Carbonate at the rate 1:5, 0.2 M buffer phosphate (pH7) , sodium chloride (1:4) ,
0.2 M buffer acetate (pH5) [13] , 0.2% potassium chloride and 0.2% Calcium chloride to determine the best
solution of extraction.

-Assay of B-Galactosidase activity

The enzyme activity was estimate according to Sekimataet al [14] .

-Determination of Total protein

Total protein concentration was determined according to lowery et al. [15] by using Bovine serum albumin
(BSA) as the standard .

-Partial Purification of B-Galactosidase from almond extract

Enzyme purification process was done by using the following steps .

-Precipitation by using (NH,),SO,Sulphate

The crude enzyme was saturated with inorganic salt like ammonium sulfate (0-40)% and gradually was added to
5ml of crude extract in a beaker with magnetic stirring at about 4C° for one hour until the solution became
turbid , and then the precipitated proteins were centrifuged at speed (3500rpm) for 10 min to split the
precipitate. The precipitate was dissolved in 3 ml of buffer solution (pH=7) then The B-galactosidase activity
and total protein were estimated.

-Dialysis

It was one of important steps used in enzyme purification. To make it free from sulphateions , the ammonium
sulphate fraction was dialyzed by using cellulose tubing 3ml of crude extract that prepared in the previous step
was put into atightly wrapped Cellophane bag from bottom and from top , then the pipe was put into a container
which contains 1L of buffer solution (pH=7) inside refrigerator for 24 hour with repeated changes of buffer .
The enzyme activity and total protein were performed .

-Gel filtration

The dialysate solution was concentrated against solid sucrose . 2ml of almond extract was passed through
Column of sephadex gel (G-75) column with dimension of (40x 1.5 cm) . Twenty fractions were collected by
passing buffer solution (PH7) through the column . with flow rate of 2ml/min .Enzyme activity and total protein
concentration was also determined in each fraction .

-lon Exchange chromatography

2ml of the fresh filtered extract was passed through a column of diethyl amino ethyl cellulose A-52 (DEAE)
with dimensions of (15x 3cm) equilibrated with phosphate buffer pH7. Collection forty fractions for each one
contain 2ml and complete isolation by phosphate buffer . Entire operation were carried out inside a refrigerator
at flow rate of (2ml/4min) . B-Galactosidase activity and total protein for each fraction were determined.

I11. Results and Discussion
-Phytochemical screening
It involves testing of almond extract for various phytochemical by qualitative chemical test to give general idea
regarding the nature of components present in crude seeds. Table (1) shows the active compounds that tested in
soaking of almond seeds such as Gycosides , Trepenoids , Alkaloids , Reducing sugar and Saponins . The
positive result were attributed the role of almonds as antibacterial , antifungals , antivirals and anti- carcinogenic
[16].

Table (1) : Phytochemical screening of almond aqueous crude
Active compounds Results
Tannins
Terpenoids +
Flavonoids
Reducing sugar
Alkaloids
Saponins
7 Glycosides
(+) positive result (-) Negative result

OO WIN|F-

++|+]+]

A number of different extraction process have been reported using a different buffering systems , but
all of them use of precipitation and Centrifugation to isolate the active protein . seven Solutions for enzyme
extraction from almond seeds have been used . The results mentioned in Table (2) indicate that the extraction by
0.2M buffer Phosphate (pH7) is more efficiently compared with other extraction solutions. The specific activity
and total activity of the enzyme extracted by above solution were 1.9 x 10" U/mg and 8.85U respectively. In the
same table , the highest level of specific activity along with total activity may be attributed to the increase in the
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ionic power which is the great effect of dismantling the ionic linkage connecting the enzyme and other
components ,a factor that increases the enzyme dissolution [17].

Table(2): Methods of enzyme extraction from almond seeds

Extraction solution Volume Activity Protein Specificactivity Total activity
(ml) (U/ml) (mg/ml) U/mg (u)

Distilled 44 1.0 35.71 28X 107 1.23

water
Na,Cos 42 0.893 37.47 2.38 X 107 1.0

(0.5%)

0.2M buffer 46 2.29 11.90 1.9 X 10™ 8.85

phosphate

(PH7)

NaCl 45 1.16 41.369 2.8 X107 1.26
(10%)

0.2M sodium 44 0.638 12.66 5.03 X 107 221
acetate
(pH5)

KCL 42 0.96 25.59 3.7X10° 1.57
(0.2%)

CaCL, 46 0.96 15.431 6.22 X 107 2.86
(0.2%)

-Partial Purification of 3-Galactosidase

Table (3) illustrates the purification steps of R-Galactosidase enzyme for obtaining a Pure enzyme
from extract. The results derived from enzyme concentration by Salting out with ammonium sulfate.
Ammonium sulfate solution which is a widely used because it is highly dissolved in water and not damage the
protein [18]. The B -Galactosidase activity reached to 1.83U/ml by using ammonium sulfate salt.With saturated
percent (0-40%). This activity is slightly high than the activity of the crude extract was 1.29U/ml .Javeviet al
[19] indicated a partial purification method by (30-60)% of Ammonium sulphate. In the present studythe purity
degree off3 -Galactosidase was reached to 3.6 fold with yield 85.1% by dialysis while it was 2.9 fold with yield
136% by Gel filtration.

Table(3): Steps of B-Galactosidase enzyme purification from almond seeds extrac  t

Steps Elute | Activity Total Protein Total Specific Fold Yield

(ml) U/ml Activity (mg/ml) Protein Activity purification %
) (mg) (U/mg)

Crude extract pH7 5 1.29 6.45 11.9 59.5 0.10 1 100

Ammonium 3 1.83 5.49 8.5 255 0.21 2.1 85.1

Sulphate

(40-40%)

Dialysis 2 2.31 4.62 6.4 12.8 0.36 3.6 71.6

Sephadex 2 44 8.8 15 30 0.29 29 136.4

G-75

lon Exchange

Isol 2 3 6.0 6.5 13 0.46 4.6 93.0

Isoll 2 2.3 4.6 3.05 6.1 0.75 7.54 71.3

Isolll 2 1.8 3.6 6.15 12.3 0.29 2.9 55.8

Iso IV 2 244 4.88 5.1 10.2 0.47 4.7 75.65

IsoV 2 1.6 3.2 3.8 7.6 0.42 4.2 49.61

Gel filtration is known as size exclusion or molecular sieve chromatography. B-Galactosidase gave one peak of
protein with one peak of enzyme activity were 15mg/ml and 4.4 u/m respectively as shown in Fig(1).
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Figure (1): Elution of Gel filtration Chromatography (Sephadex -75) fractions plot of protein content values and
R-Galactosidase activity from a local Almond seeds extract.

Emadelin and Konozy [20] were used gel filtration (G100) to purify R-galactosidase From
Erythrinaindica seeds and Ajay et al [21] were extracted and purified of B-galactosidase from almond seeds
(AmygdalusCommunis) by using the same Sephadex . The purification by ion exchange chromatography to
separate of ions and polar molecules according to the charge . This enzyme was purified by using
Diethylaminoethyl (DEAE-Cellulose A50) for binding to net negatively charged proteins [18] . In this study five
isoenzymes were obtained as mentioned in Fig (2) and the purity degree of isoenzyme (1) was 4.6 fold with
yield 93% , while it was of isoenzyme (V) was 4.2 fold with yield 49.6 with yield 49.6% of iso-enzyme (V) .

——— B-galactosidase activity u/ml —&— Total protein ma/ml |
5 1 - 8

48 -

A6 T 75

i3] I

A A L T 65 Total
E‘ %E i 1 protein
=3 %Z% . (mg/ml)
273
2 2.8 A
S 26 -

24 -
w224
] 2 -
= 18
o 16
E 1.4 4
= 1.2 1
a1
= 0.8 1

0.6 -

0.4 -

0.2 1

0
02 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40
Fraction No.

Figure (2): Elution of the lon-Exchange Chromatography(DEAE cellulose -52)fractions versus protein content
values of R-Galactosidase from a local Almond seedsextract.
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Although numerous of $-Galactosidase have been purified from micro organisms . only Few reports are
available from plant sources . Twoisoenzymes of R-Galactosidase were purified from cowpea cotyledons [22],
and from barley HordeumVulgare [23]. Also , B-Galactosidase was purified from almond seeds and these
findings indicated that the almond seeds can be successfully employed for the production of low-lactose/
delactosed milk from lactose-intolerant people [24].

-Thin layer Chromatography (TLC)

Fig. (3) shows the B-Galactosidase power to degrade the lactose to ingredients of monosaccharaides ,
Glucose and Galactose these spots were clearly appeared especially of glucose and they identical to spots of
standard saccharides . These findings may be attributed to genetic and ecology factors such as Components of
soil , pH, temperature , intensity and duration of light that effected in types and quantity of compounds [25]. The
carbohydrates have extremely hydrophilic Compounds that have strongly attach to absorbents such as silica gel ,
alumina and cellulose. Thus highly polar solvents were necessary in the mobile phase of TLC development [26].
Similar results were reported by Shahad [27] who studied the hydrolyzed of lactose to their monosaccharaides
by B-Galactosidase that extracted by apricot . Also , these results were agreement with pervious study who
illustrated the purified of this enzyme from Psychrotolerant Bacillus and treated with lactose at 50C° for 4 hours
[28].
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Figure(3):Hydrolysis of Lactose by $-Galactodidase from Almond seeds by Thin Layer Chromatography(TLC)

1V. Conclusion
The Crude extract of seeds of local almond was used as a source for enzyme [-Galactosidase . The
phytochemical screening of almond aqueous crude, separation by TLC, enzyme activities by natural salt
fractionation (0-40)%, Gel filtration and ion exchange were investigated . R-Galactosidase have a maximum
activity at pH7 was 4.4 u/ml by gel filtration .Five isoenzymes were obtained by using lon-Exchange
Chromatography with a highest yield was 93% and 4.6 fold for isoenzme (1), TLC indicated the degradation of
lactose by this enzyme.

References

[1]. Sathe, S.;Wolf ,W.;Roux,k. and Sze-tao,k.2002.Biochemical characterization of amandin,the major storage protein in almond
(prunusdulcis L) . Agriculture and food chemistry, 50: 4333-4341.

[2]. Esfahaln ,A.;Jami; R.andEsfahlan , R.2010.The importance of almond (prunusamygdalusl) and its byproducts. Food chemistry ,
120: 349-360.

[3]. Alliet , P.;ScholtensChdtens, P.; Raes, M.; Hensen, K.; Jongen , H. and Vandenplas, Y.2007. Effect of prebiotic galacto
oligosaccharide , Long —Chain fructo oligosaccharide infant formula on serum cholesterol and triacylglycerol Levels . Nutr.,
23:719-723.

[4]. Seedigh , S. and Darabi, M.2010. Comprehensive analysis of beta-galactosidase protein in plants based on Arabidopsis thaliana.
Turk.Biol., 38:140-150.

DOI: 10.9790/3008-1301023439 www.iosrjournals.org 38 | Page



Extraction and purification offReta-galactosidase from a Local Almond seeds(Prunusamygdalus)

[5].
[6].
[71.
[8].
[9].

[10].
[11].
[12].
[13].
[14].
[15].

[16].
(7.

[18].
[19].

[20].
[21].

[22].
[23].
[24].
[25].
[26].
[27].
[28].

[29].

Kishore, D. and Kayastha, A.2012. B.glactosidase from chick pea (Cicerarietinum) seeds : Its purification biochemical properties
and industrial applications. Food Chemistry , 13:1113-1122.

Pal,A.;Lobo,M. and Khanum,F.2013. Extraction, purification and thermodynamic characterization of almond
(AmygadalusCommunis) B-galactosidase for the preparation of delactodes milk .Food Technol and Biotechnol., 51:53-61.

Yossef, H. and ElBeltagey, A.2014. Extraction , purification and characterization of apricot seed B-galactosidase for producing free
lactose cheese .J.Nurt.Food.Sci., 4:270-278.

Pal, A.Pal,V.;Ramana, K. and Bawa, A.2009. Biochemical studies of B- galactosidase from khryo-eromycesLactis.J. Food.
Sci.Technol.,46:217-220.

Haider, Q.2007.Preparation of lactose — free milk by using salt- fractionated almond (AmygdulasCommunis) B- galactosidase. J.Sci.
Food.Agric.,87:1278-1283.

Pal, A. and Khanum ,F.2013.Extraction, purification and thermodynamic characterization of almond (AmygadalusCommunis).

B — galactosidase for the preparation of delactosed milk . Food.Technol and Biotechnol., 51 (3): 53-61.

Neelapu ,N.Naikwadi; G.,Muwvvala, S. and Jadhav, K.2011. A preliminary phytochemical investigation on the leaves of
Solanumxanthocarpum.ljrap., 9(3):845-850.

AL-Hassnawi, A.2006.Isolation , purification and characterization of beta- galactosidase from local chicken liver and its medical
application.Ph.D. Thesis , University of Baghdad, Irag.

Al-Tamimi , S.1996.The enzymes dissolving proteins in intact grain , Abu Ghraib variety , infected with Sunna- insect and its effect
on some specific characteristics. Ph.D. thesis, College of Agriculture , University of Baghdad.

Sekimata , M., Ogura,K., Tsumuraya, Y., Hushimoto, Y. and Yamamoto, S.A. 1989. B-galuctosidase from Radish (RaphanusSativus
L.) seeds. Plantphysiol ., 90(3): 567-574.

Lowery,H.;Rosebough,J.and Randall,J.1951.Protein measurement with the Folin phenol.Biol-Chem.,193:265-275.

Tarig,A. and Reyaza,L.2013. Significances and importance of phytochemical present in Terminalachebula.Int.J.Drug.Dev. and
Res.,5(3):256-262.

Ali,N.2010.Extraction and purification of B-galactosidase from newborn sheep brain.lrag.Sci.,50(3):437-443.
Al-Saidi,M.2004.Purification and characterization of Invertase enzyme from saccharomyces cerevisia,M.Sc.Thesis,College of
Agriculture,University of Baghdad.

Juveri,S. and Uhlenbruck,G.2004.lIsolation of a B-galactosidase from chicken liver .J.Clin.Chem.Clin.Biochem.,22:735-739.
Emadeldin,H. and Konozy,E.2016.lIsolation, purification and characterization of a thermostable B-galuctosidase isoform from
Erythrinaindicaseeds.Agriculture, 5(6): 175-182.

Ajay ,P.;Melita, L. and Furhath,K .2013. Extraction, purification and thermodynamic characterization of almond
(AmygdalusCommunis) B-galactosidase for the preparation of deloctosed milk . Food Technol.Biotechnol., 51(1):53-61.

Kaufman , P.;wu,w.;Kim , D. and Cseke,L.1995.Extraction and purification of protein/enzyme . In hand book of molecular and
cellular methods in Biology and medicine .CRC press, Inc., Boca Raton. Florida,pp.432.

Eneas-Filho,G.;DeCosta , F.;suderio,J.; Prisco,E.and Gomes-Filho,E.2011.1solation and partial purification of B-galactosidase from
Cotyledons of two cowpea cultirars.Rev.Bras.Fisiol.Vey,13:251-281.

Hemarathi,K.;Raghavarao,M.2011.Differential purification of B-galatosidase and B-glucosidase using aqueous two phase
extraction. Process Biochem.,46:649-655.

Aziz,E.E.;Hendawi,S.F.;Ezzel Din,A. and Omer, E.A.2008.Effect of soil type and irrigation intervals on plant growth, essential oil
yield and constituents of Thymus vulgaris plant. Am-Euras.J.Agric and Environ.Sci.4(4):443-450.

Adina,L.;Santana,M. and Angela, A.M.2016.Thin-layer chromatography profiles of non-commercial Turmeric (Curcuma Longa L.)
products obtained via partial hydrothermal hydrolysis.Food and Public Health , 6(1):15-25.

Shahad,M.S. 2017.Extraction, purification and characterization of B-galactosidase from apricot .M.Sc. Thesis, University of
Baghdad .

Song,C.; Chi;Z;Li,J. and wang,X.2010.B-galactosidase production by the psychrotolerant yeast guechomycespullulans 17-1 isolated
from sea sediment in Antarctica and lactose hydrolysis . Bioprocess, Biosysts. Eng.,33(9):1025-31.

SanadBagerMohhamedJinan Hussein Murtadha "Extraction and purification of Reta-
galactosidase from a Local Almond seeds(Prunusamygdalus).” IOSR Journal of Pharmacy and
Biological Sciences (IOSR-JPBS) 13.1 (2018): 34-39.

DOI: 10.9790/3008-1301023439 www.iosrjournals.org 39 | Page



