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ABSTRACT

Polyphenol Oxidase (E C 1.10.3.1) from Phyllanthusemblica(Indian Gooseberry) was purified to
homogeneity by ammonium sulphate followed by dialysis and SDS PAGE. The apparent molecular weight was
100 kD. Highly active PPO extract was obtained using 1% (W/V). Triton-X-100 and 0.1M NaCl in 0.2M
phosphate buffer, pH 7.0. The optimum pH was found to be 7 and enzyme activity was stable in range of 30°C
- 40°C. PPO showed highest activity with Catechol compared to Tyrosine. High inhibitory effects were shown
by EDTA. PPO activity was enhanced by sulphates compared to chlorides. The data obtained in this study help
to better understand fruit browning in Indian Gooseberry.
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INTRODUCTION

Polyphenol oxidases (PPO) EC1.10. 3. 1; are enzymes, belonging to a group of copper containing
metallo proteins and are members of oxido- reductases, that catalyze the oxidation of a wide range of
phenolic compounds by utilizing molecular oxygen. Multiple forms of PPO have been isolated from a wide
variety of sources, including from tea leaf [1] from the pulp of banana (Musa sapientum L.)[2]From Royal Ann
cherries. [3]. From leaf and fruit endosperm of coffee [4], From Raspberry fruits [5], From tobacco
(Nicotianatobacum) [6].From aerial roots of a tropical orchid,Aranda "Christine 130[13] Grapes[14]. From
Tea [15].Peppermint leaves ( Menthapiperita). [10]Indian Gooseberry is a great herbal plant. It is being used
as medicine for thousand years. The purpose of the study is to isolate and characterize of polyphenol oxidase
from fruits of Phyllanthusemblica (Indian gooseberry) the results of this study would provide an

understanding of the browning of the goose berry fruits and means of prolonging the shelf life.

MATERIALS AND METHODS

A. Plant material:

Phyllanthusemblica fruits (goose berries) were harvested by hand after climbing to

upper branches bearing the fruits. Fresh fruits collected in Hassan city.

B. Enzyme Extraction and Partial Purification:

Ten grams of fresh berries were homogenized by grinding 50ml medium containing 0.1M phosphate
buffer (pH 7), 1% (W/V) Triton-X-100 and 0.1M NacCl. The crude extract samples were centrifuged at 30,000
g for 20 min at 42C. Followed by Solid ammonium sulphate precipitation and dialysis (Dialysis membrame-70

LA393 from HIMEDIA), extract was used as the Gooseberry PPO enzyme source.

C. Determination of Goose Berry PPO Activity:

Goose Berry-PPO activity was determined by measuring the absorbance at 420 nm using a
spectrophotometer (Pharmatech, Model ELiCO SL 150 UV-VIS- Spectrophotometry).The activity was assayed
in 3 mL of reaction mixture0.2mL enzyme, 0.5mL substrate (Catechol RM6782 from HIMEDIA) “one unit of
the polyphenol oxidase is defined as the enzyme which transfers 1umol Catechol to quinine per minute under

defined conditions”.
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D. Substrate Concentration and Specificity of Goose berry PPO:

TheGoose berry -PPO activity was determined using two different substrates namely Catechol and
Tyrosine. The highest enzyme activity was obtained with 10m Mof Catechol. Therefore the concentration10m

M Catechol was used as the substrate in all other experiments

E. Protein Estimation and Determination of Molecular Weight:
Protein content was estimated by the Lowry method [17]

F. Enzyme Kinetics:

Michaelis constant (Km) and maximum velocity (Vmax) values of the enzyme were calculated from

Lineweaver- Burk graphs.
G. Effect of pH on Goose berry-PPO Activity:

The effect of pH on Goose berry-PPO activity was determined under standard laboratory containing

3ml reaction mixture(0.2ml enzyme, 0.5ml Catechol. 2.3ml phosphate buffer of pH 4 to pH 8.)
H. Effect of Temperature on PPO Activity:

To determine the optimum temperature for Goose berry-PPO, the activity, the enzyme was
measured at different temperatures (30-80°C) using 3ml reaction mixture (0.2ml enzyme, 0.5ml

Catechol,2.3ml phosphate buffer.)
1. Effect of Inhibitors and Metallic Ions on PPO Activity:

The effects of seven metal ions (CaClz, CuSos, MgSos, KCl, ZnSos, BaCl;, NaCly,), EDTA and on SDS were
evaluated on Goose berry-PPO activity, using 3ml reaction mixture (0.2ml enzyme, 0.5ml catechol, 2.3ml

phosphate buffer. The change in absorbance was measured spectrophotometrically at 420 nm.

RESULTS AND DISCUSSION

J. Extraction and purification of PPO:

The total protein concentrations of the dialyzed extract estimated using Lowry method [17] was 70
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pg(0.2ml of enzyme) and 3.5g /100 g fresh gooseberries.
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Figure 1:Concentration of Protein (pg)

K.Molecular Weight Estimation:

The analysis of SDS-PAGE gel revealed single band in purified extracts as shown in Fig-2,
Corresponding to a molecular weight of 100 K Da. The molecular weight of PPO from other species has been
reported as follows: Reported (Dolichoslablab) seeds PPO 120+3 kDa[7],0cimumbasilicumL.[9]
54kDa,Chinese cabbage~65kDa[11].Tea leaf 72KD[1],Rape flower 60.4kDa [8],Black pepper 60KD[12], Mango
peel(Mangiferaindica) 136 KD[16]. Our results indicate that the molecular weight of Goose berry-PPO is
lesser than molecular weight Mango peel (Mangiferaindica) and (Dolichoslablab) seedsbut more than those of

OcimumbasilicumL., Chinese cabbage, Rape flower, Black pepper.

Purified Extract
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43,000

29,000

14,000

Figure 2:Electrophoretogram of PPO from extracts of fruits of goose berry. Lane; lane 1 purified extract; 2

protein marker (66,000.43,000.29,000.14,000 supplied by GENEI Bangalore)
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L. Enzyme Kinetics and Substrate Specificity:

Michaelis constants (Km) and maximum reaction velocities (Vmax) and specificity (Vmax/Km) of the
Gooseberry PPO was determined at optimum pH 7.0 and 40°C using Catechol km =60mM and Vmax=
0.003mM/sec (Line weaver Burk Plot)
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Figure 3: Substrate concentration (mMol)
M.Optimum pH:

The optimum pH exerts a strong effect on enzymatic activity; it was 7 for goose berry PPO
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N. Effect of Temperature:

Effects of temperatures were assayed using Catechol as a substrate. Over a temperature range of 30-

80 °C at the optimum pH.
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Figure 5:Temperature (°C)

0. Effect of Inhibitors and Metallic compounds:

We studied and evaluated effects of seven metal ions (CaCl;, CuSos, MgSos, KCl, ZnSo4, BaCl,, NaCly,)
SDS and EDTA. The results indicates that Gooseberry PPO is a copper containing enzyme, copper sulphate
and zinc sulphate (10mM)serves as an activator for its activity. SDS and EDTA (10mM) showed inhibitory
effects on the activity of PPO.
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Figure 6:Metal ions, SDS and EDTA
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CONCLUSION

This is the first report on the studies of PPO from the extract of Gooseberry, in particular
Phyllanthusemblica. Ammonium sulphate precipitated fraction of the aqueous extract of Phyllanthusemblica
berries and dialyzed fractions demonstrated polyphenol oxidase activity and its characteristic

physicochemical properties. This study is helpful to understand browning properties of Gooseberries

REFENENCES

1. JyotsnabaranHalderProdipTamuli, A.N.
Bhaduri.Isolation and characterization of polyphenoloxidase from Indian tea leaf (Camellia
sinensis)The Journal of Nutritional Biochemistry.Volume 9, Issue 2, February 1998, Pages 75-80

2. Chang-PengYang,Shuji Fujita, MD Ashrafuzzaman, Naoko Nakamura, and Nobuyuki Hayashi
Purification and Characterization of Polyphenol Oxidase from Banana (Musa sapientum L.) Pulp

Agric. Food Chem., 2000, 48 (7), pp 2732-2735

3. NAMROD D. BENJAMINY, M. W. MONTGOMERY.POLYPHENOL OXIDASE OF ROYAL ANN CHERRIES:
PURIFICATION AND CHARACTERIZATION. Journal of Food ScienceVolume 38, Issue 5, pages 799-
806, July 1973.

4. Paulo Mazzafera, Simon P Robinson.Characterization of polyphenoloxidase in

coffee.Phytochemistry.Volume 55, Issue 4, October 2000, Pages 285-296

5. Eva M. Gonzilez, Begofia de Ancos, and M. Pilar Partial Characterization of Polyphenol Oxidase

Activity in Raspberry Fruits.]. Agric. Food Chem., 1999, 47 (10),

6. Chunhua Shi, YaDaib, XiaolongXu, YongshuXie, QingliangLiu® The Purification
of PolyphenolOxidase from Tobacco.Protein Expression and Purification.Volume 24, Issue 1, 2002,

51-55.

7. Beena Paul and Lalitha R. Gowda.Purification and Characterization of a Polyphenol Oxidase from the

Seeds of Field Bean (Dolichos lablab)].Agric.Food Chem., 2000, 48 (9), pp 3839-384.

8. Han-Ju Sun, Jing Wang, Xue-Ming Tao, Juan Shi, Mei-Ying Huang, and Zhe Chen Purification and
Characterization of Polyphenol Oxidase from Rape Flower. Agric. Food Chem., 2012, 60 (3), pp 823-
829.

9. SerapDogan, Pinar Turan, Mehmet Dogan,OktayArslan,and MahirAlkant Purification and
Characterization of Ocimumbasilicum L. Polyphenol Oxidase]. Agric. Food Chem., 2005, 53 (26), pp

10. DemetKavrayan.TiillinAydemir. Partial purification and characterization of polyphenoloxidase from

317
IJSIT (www.ijsit.com), Volume 2, Issue 4, July-August 2013


http://www.sciencedirect.com/science/article/pii/S0955286397001708#AFF1
http://www.sciencedirect.com/science/article/pii/S0955286397001708#AFF2
http://www.sciencedirect.com/science/journal/09552863
http://www.sciencedirect.com/science/journal/09552863/9/2
http://onlinelibrary.wiley.com/doi/10.1111/jfds.1973.38.issue-5/issuetoc
http://www.sciencedirect.com/science/journal/00319422
http://www.sciencedirect.com/science/journal/00319422/55/4
http://www.sciencedirect.com/science/journal/10465928
http://www.sciencedirect.com/science/journal/10465928/24/1

11.

12.

13.

14.

15.

16.

17.

Latha Ket al,, IJSIT, 2013, 2(4),311-318

peppermint (Menthapiperita).Food Chemistry.Volume 74, Issue 2, August 2001, Pages 147-154.
Takeshi Nagaiand Nobutaka Suzuki Partial Purification of Polyphenol Oxidase from Chinese

CabbageBrassicarapa L.J. Agric. Food Chem., 2001, 49 (8), pp 3922-3926

MicheleTrémoliéres, Joseph G. Bieth Isolation and characterization of the polyphenoloxidase from
senescent leaves of black poplarPhytochemistryVolume 23, Issue 3, 1984, Pages 501-505
Kwok-Ki Ho. Characterization of polyphenoloxidase from aerial roots of an orchid, Aranda *Christine

130 Plant Physiology and Biochemistry.Volume 37, Issue 11, November 1999, Pages 841-848

KIMBERLY W. WISSEMANN, C. Y. LEE.Characterization of Polyphenoloxidase from Ravat 51 and
Niagara Grapes Journal of Food Science.Volume 46, Issue 2, pages 506-508, March 1981

Vasyl M. Sava, Swen-Ming Yang\ Meng-Yen Hong Ping-Cheng Yang, Guewha  Steven
Huang Isolation and characterization of melanic pigments derived from tea and tea polyphenols.Food
Chemistry.Volume 73, Issue 2, May 2001, Pages 177-184

T. N. Prabha and M. V. Patwardhan. Purification and properties of polyphenoloxidase of mango peel
(Mangiferaindica) OURNAL OF BIOSCIENCES 1982 Volume 4, Number 1, 69-78

Lowry OH, Rosebrough NJ, Farr AL, Randall R] (1951). Proteinmeasurement with the Folin phenol
reagent. J. Biol. Chem. 193 (1):265-75.

318
IJSIT (www.ijsit.com), Volume 2, Issue 4, July-August 2013


http://www.sciencedirect.com/science/journal/03088146
http://www.sciencedirect.com/science/journal/03088146/74/2
http://www.sciencedirect.com/science/journal/00319422
http://www.sciencedirect.com/science/journal/00319422
http://www.sciencedirect.com/science/journal/00319422
http://www.sciencedirect.com/science/journal/09819428
http://www.sciencedirect.com/science/journal/09819428/37/11
http://onlinelibrary.wiley.com/doi/10.1111/jfds.1981.46.issue-2/issuetoc
http://www.sciencedirect.com/science/article/pii/S0308814600002582#AFFB
http://www.sciencedirect.com/science/journal/03088146
http://www.sciencedirect.com/science/journal/03088146
http://www.sciencedirect.com/science/journal/03088146/73/2
http://www.springerlink.com/content/?Author=T.+N.+Prabha
http://www.springerlink.com/content/?Author=M.+V.+Patwardhan
http://www.springerlink.com/content/0250-5991/
http://www.springerlink.com/content/0250-5991/4/1/

