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ABSTRACT

Andrographis paniculata (Family: Acanthaceae) is used- for its bitter torstomachic, antipyretic and laxative
properties in ayurveda. The present study corwisitdizing various enzymes and their combinatiofecilitate the release
of andrographolide from polymeric cell matrix, whien turn will facilitate extraction of androgragii® from
Andrographis paniculata. .Cellulase and Amylase enabled extraction of 0.8r#0.34% of andrographolide. Cellulase
was found to be most effective in releasing andyalgplide as compared to other enzymes and enzgnak bl
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Major active constituent ofndrographis paniculata is
INTRODUCTION andrographolide, a diterpene lactone. It is preisefits-

Andrographis paniculata commonly known as 09 % yield._ Due to its high potential use as a
“king of bitters” is used for its bitter tonic, stmchic, Nepatoprotective drug there is a need to extradt an
antipyretic and laxative properties in ayurvedas #aid isolate  andrographolide. Conventional modes of
to increase appetite, strengthen digestion andnaimi  €xtraction (e.g. digestion, soxhlet extraction,)etse
flatulence and hyperacidity. The herb is utilizedthe ~ heat treatment, which is less capable of breakiacell
treatment of many conditions including diabetegilige ~ Matrix; while in chemical treatment polysacchariuigirix
and hepatitis. In fact it is widely used as a hegratective ~ Can be broken by acid hyrdrolysis, but there asnces
drug®. The roots and leaves have the reputation fogbeir©f degradation of active constituents and energy
anthelmentic 2 Andrographolide is used as an consumption. However the enzymatic cell disruptian

immunomodulatof antibacterial*®® anti-inflammatory’. ~ Pe @ best method for extraction. With the use pjrers
and their combination will facilitate the releasé o
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andrographolide from polymeric matrix, which inrtur 212 Cdluas=
will facilitate the release and extraction of The amount of cellulase required was based on the

andrographolide frorAndrographis paniculata Nees. principal  that  cellulase  hydrolyses  carboxy
methylcellulose and produce carboxy methyl
MATERIAL AND METHODS oligosaccharides; which on reacting with 35,
dinitrosalysilic acid (3,5-DNS) produced red coldnich
2.1. Sandardization and dose optimization of enzymes is measured at 546 nm. 500 mg of
2.1.1. Amylase: sodium salt of carboxymethyl cellulose was dissbive
The amount of amylase required to act on standar100 ~ ml acetate  buffer ~ (pH=5).  The

substrate was determined by the following methdidghw ~ concentration of the substrate was 5 mg/ml. 200ofng
depends on the ability of the enzyme to hydrolgeestarch. ~ Céllulase  was  weighed ~ and  added into
100mg of amylase was accurately weighed and dizsilv the acetate buffer. Final volume was made to 10@ithl
sufficient acetate buffer (pH=5.0) and the volunaswade ~acetate buffer.

to 100 ml. Cornstarch (200 mg) used as standasdratab 2121 Method:

was accurately weighed and added into sufficiestlletd 4 ml Na-CMC solution was added into each 15 témgp

water (warm).lt was then further warmed gently \stthing . . ;
and volume was made to 100 ml. The final concamrat which were initially numbered. Precaution was taken
' not to touch the solution on the sidewalls of &gt tubes.

obtained was 2 mg/ml. In these test tubes 0, 0.2,0.4,0.6,0.8,1.0,28489 and
21.1.1. Method: 10 ml enzyme solution was added from test tubeberuf

5 ml of standard solution of starch (10 mg) was adoled > '€SPECtively. Tubes were put on a rotary shiaket4
each of 15 test tubes, which were initially numtere hour. After 24 hour test tubes were removed and the

serially. The tubes were placed in water bath, lwiies volume was made to 15 ml in all 15 test tubes tith
maintained initially at 40°C. When temperature loé t help of acetate buffer. After the proper dilutidss@bance

solution in the test tubes was reached 40°C; biapkp.4, Was measured at 546 nm. Minimum 12 mg of givenreazy
0.6, 0.8, 1.0, 2.0, 3.0, 4.0, 5.0, 6.0, 7.0, 8Madd 10 m|  Was required for_the complete dlgest!on of 10 nixgptsate.
amylase solution was added into the test tubes festn  1HuS the quantity of enzyme required was 60% of the

tube number 1 to 15 respectively. The content & th SuPstrate quantity.
tubes were mixed thoroughly and placed in watdn bat
(40°C) to maintain the temperature. After 60 miguthe
tubes were removed and in each test tube 0.05 GnD2f

M iodine solution was added. The content of thegub
were mixed thoroughly. The tubes were observedhtor
presence of blue colour. Minimum 4 mg of given enay
was required for the complete digestion of 10 mc
substrate. Thus the quantity of enzyme required4@¥s of
the substrate quantity.

2.1.3. Papain:

The amount of papain required was based on the
following principal. The quantity of papain requiréo
digest casein completely in 24 hours at pH 5 (&zeta
buffer) and at 37 °C. It was prepared by dissohifg

mg in 30 ml of acetic acid buffer (pH 5.0) and tilig to

100 ml with buffer, with final concentration 1 mdy/rit

was prepared by adding 200 mg of accurately weighed
casein in sufficient warm water with constantistyrand
diluted to 100 ml with final concentration 2 mg/rihe
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solution was neutralized with 0.01M NaOH solutions 2.1.5. Lipase:

using pH paper. The quantity of lipase required was decided on the
basis of the quantity of it required to hydrolyze

2.1.3.1. Method: standard substrate (olive oil) completely in 24 hours at

In 15 test tubes (numbered from 1 to 15), eactpy 5 and at 37°C. It was prepared by dissolving

containing 5 ml (i.e. 10 mg) of casein solutionrila  accyrately weighed 200 mg lipase in 60 ml of aeetat
0.2,0.4,0.6,0.8,1.0,2,3,4,56,7,89 and 10ml of tespffer and volume was made to 100 ml with final

solution of papain_was added r_espectively. All _the tes concentration 2 mg/ml. Olive oil was used as stahda
tubes were placed in beaker, which was kept fisha g pstrate. 1.0 g of olive oil was weighed and diiesbin

for 24 hours at room temperature. At the end of thehe mixture of methanol and diethyl ether (1:1) and

0.01 N NaOH using phenolphthalein as indicator.

Minimum 6 mg of given enzyme was required for the2.1.5.1. Method:

complete digestion of 10 mg substrate. Thus thin 15 test tubes (numbered from 1 to 15), eachagung
guantity of enzyme required was 60% of the substratl ml (i.e. 20 mg) of standard substrate soluticankl

guantity. (6x100/10 = 60%). 0.2,0.4,0.6,0.8,1.0,2,34,5,6,7,89 and 10 ml dit te
_ solution of lipase was added respectively. All tebes
2.1.4. Pepsin: were placed in a beaker and kept for shaking for 24

The quantity of pepsin required was determined By thhours at 37°C. At the end of 24 hours, each test tube
same principal as that of papain i.e. the quantity osolution was titrated with 0.1M KOH solution using
pepsin required to digest standard substrate cortyplete phenolphthalein as indicator. Minimum 12 mg of given
in 24 hours at pH 5 and at 37°C. Similar method wa enzyme was required for the complete hydrolysisOof 1
used as that of papain. Minimum 6 mg of given erzym mg substrate. Thus the quantity of enzyme required wa
was required for the complete digestion of 10 mc60% of the substrate quantity (12x100/20 = 60%jg Th

substrate. Thus the quantity of enzyme required wédose of enzymes calculated fardrographis paniculata
60% of the substrate quantity. are mentioned in Table 1.
(6x100/10 = 60%)

Table 1. Enzyme quantity:

% Present in Andrographis  Loading dose

Sr.No. Standard substrate drug Enzyme used paniculata of enzymes
powder (9) (mg)

Amylase 2.5 0.201

1. Carbohydrate 20.18
Cellulase 2.5 0.302
Papain 2.5 0.084

2. Protein 5.65

Pepsin 2.5 0.084
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3. Fat 1.6 Lipase 2.5 0.024

2.2. Screening of individual enzyme:
Screening of individual enzyme as well as screening solution by 50 ml of buffer to compare
enzyme blend at 37 °C was processed in the folipwithe effect of enzyme.

steps.

2.2.2. Protein determination:
2.2.1. Pretreatment of crude drug with enzyme: The Lowry method, which combines the use of the
Quantity of crude drug: Biuret reaction of protein with copper ions in dikeith

The quantity of crude drug taken was 2.5 g (#80)chwh the reduction of Folin-Cio calteau phenol reagent by
was dispersed in 50 ml of buffer media (acetic &aifer  tyrosine and tryptophan residue.

pH 5). Throughout the study this quantity was ke

constant. The effect of enzyme to facilitate drelgase 2.2.3. Carbohydrate determination:

with respect to time was studied at 37°C, in ashlképt For the routine analysis of sugars DNS method sed.u
at 135 rpm. Time interval of 1, 2, 4, 8, 12 anch24ere

fixed for the studies. 2.2.4. Fatty acid determination:

For the routine purpose, titrimetric method was used
Experimental set up for the using 0.05 M KOH solution using phenolphthalein
enzymatic pretreatment indicator.

Material and method: L
The solution of various enzymes was prepared iricact2-2.5. Determination of Drug Release: o
acid buffer 1P (pH =5.0). 0.201 g ofTo study the effect of enzyme on the facilitation of

amylase, 0.302 g of cellulase, 0.084 g of papa@84g Andrographolide release, pretreated crude drug was
of pepsin and 0024 g of lipase weranalyzed by UV method. For this purpose every time

dissolved separately in sufficient acetate buffed adrug released from fixed quantity of pretreated dried
volume of each soluton was made to 50 ncrude drug residue within fixed time was analyzed.
2.5 g of crude drug powder was suspended in 50 ml of

: - - ~q2.2.5.1. Method:
buffer solution containing required . .
quantity of enzyme. Six such conical flasks we 1-0 g of accurately weighed dried pretreated crude

prepared and kept for shaking on orbitzdrug residue was extracted with 20 ml benzene, for 20

shaker incubator at 37 °C for time intervals of 1, 2, m_inutes by st_irring a’g a constant sp_eed ona magnetic
3 12 and 24 h respectively AfterSt'”er' Then it was filtered. The residue was driedl an

stipulated time intervals, suspension in each coni(Tx€d with sufficient kieselguhr and again extreaeth
flask  was filtered using vacuum. TheGO ml chloroform for 20 minutes. The extract was
filtrate was used for the analysis of sugar, proteid filtered; the filtrate obtained was concentrated &md
drug release, while the residue ’Was driethis sufficient methanol was added to make themelu

in incubator and was used for the analysis of dndjfat to 10 ml. From this 1 ml was taken and dllu_ted tor@5
release. At the same time control  wa and absorbance was measured at 226 nm with refdrenc

carried out under identical condition replacingyene Plank. The concentration was calculated with thp be
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standard curve described in standardization of Whad adding and mixing all above mentioned enzymes in

of andrographolide analysis. respective doses i.e. in the ratio of 4:6:2:2:4ufficient
quantity of acetic acid buffer and volume was made t
2.3. Design and screening of enzyme blend: 100 ml. From the above-prepared blend quantity
For 2.5 g of crude drug, the various individualyenes was  equivalent to 1@ and 20% w/w of 2.5 g of crude drug
used in following doses: was used for the enzymatic pretreatment, which is

Amylase: 0.201 g; Cellulase 0.302 g; Papain: 0084 summarized in Table 2.
Pepsin: 0.084 g; Lipase: 0.024 g.
For 2.5 g of crude drug, the blend was prepared by

Table2.
Blendratio of crude drug
% Blend Wt. (mg) of blend Corresponding vol. (ml)
of blend
10% 250 17.98
20% 500 35097
RESULT AND DISCUSSION is not restricted only to starch but it acts ontginoalso.

Hence it proves that the andrographolide is presahie
matrix of protein and polysaccharides. Papain amsip
The enzymatic pretreatment Afidrographis paniculata — acts on the protein and decrease the extractionudzch

was studied to facilitate the extraction of andzppplide. intern help in extraction. These two enzyme act¢hen
The screening of individual enzyme was done byyaing protein as well as on the starch. The ease in the
sugar, protein, drug and fat release. The work alss andrographolide extraction by different enzymes\shihat
useful to study the behavior of enzyme towardsecdidg.  cellulase is most useful and their usefulness agder of:
It was found that sugar release was not only ctestrito  Cellulase> Amylase > Blend 20 % > Pepsin > Papain
amylase and cellulase, but lipase, papain andrpe@sie >Blend 10 %>lipase. Cellulase shows more extraafon
also showing sugar release. At the same time protsugar and drug release, while papain showed maximum
release was not restricted to papain and pepsilipase, protein release. The designed enzyme blend 20 &o als
amylase and cellulase were showing protein relse. Shows better result as compare to other enzymesskn
behavior of enzyme gives support to the hypottesis of blank (pretreatment without enzymes), it wasnébu
polysaccharides and polypeptides polymer are iimted that sugar, protein, drug and fat release were salmo
with each other to form complex network. It is imtpat ~ constant. The sugar release by different enzymeteand
to note that théndrographis paniculata contains 20.18 % enzyme blend was in the following order:
of the carbohydrate (starch). The enzyme, which aatit Cellulase>Amylase>Blend 20 %>Papain>Pepsin>Blend
i.e. on carbohydrate, can decrease the amoure sfatch; 10 %>Lipase. It was observed that enzyme whichsete
and hence intern decreases the preload of théh dtarc more amount of sugar also releases more amoumtigf d
extraction of andrographolide. The action of cayololite because of the action of the starch. The protéase by

different enzyme and their enzyme blend was in the
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following order Papain>Pepsin>Blend 2(extraction of andrographolide but still this studiso

%>Cellulase>Amylase > Lipase>Blend 10 %. The drirequires some optimization like, optimization of
release by different enzyme and their enzyme ble temperature, speed of shaker, pH of buffer medid le¢c
was in the following order: Cellulase>Amylase>Blenresults obtained from comparative study of enzymatic
20 %>Papain>Pepsin>Lipase>Blend %) The enzyme activity are mentioned in Table 3.

pretreatmentof Andrographis paniculata gives more

Table3. Comparative Study of Enzymatic Activity
Time % Blank Amylase Cedllulase Papain Pepsin Lipase Blend Blend
interval  Release 10% 20%
(h) wiw wiw
C 5.65 7.40 9.70 7.32 7.25 6.90 5.81 7.44
P 0.053 1.31 1.46 1.58 1.57 1.23 1.26 1.36
L D 0.003 0.0246  0.049 0.0214 0.0285 0.018 0.036 6208
F 0.23 0.23 0.35 0.23 0.23 0.35 0.23 0.23
C 5.67 8.4831 9.95 7.64 7.55 7.27 5.99 9.31
P 0.055 1.56 1.57 2.13 2.10 1.54 1.93 1.72
2 D 0.077 0.044 0.071 0.049 0.0640 0.028 0.0613 @091
F 0.23 0.35 0.47 0.35 0.35 0.47 0.35 0.35
C 5.70 10.07 10.65 8.27 7.79 7.67 6.50 10.69
P 0.062 2.10 2.23 2.65 2.30 1.76 2.17 241
Ahr D 0.009 0.070 0.15 0.079 0.092 0.059 0.0967 0.176
F 0.23 0.47 0.47 0.35 0.47 0.71 0.35 0.47
C 5.72 10.28 11.50 8.92 8.26 7.97 6.73 12.13
8 hr. P 0.074 2.17 3.16 3.34 3.14 2.43 2.51 3.06
D 0.013 0.141 0.150 0.129 0.1116 0.071 0.131 0.217
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F 0.23 0.83 0.71 0.47 0.47 0.95 0.37 0.59
C 5.97 11.89 13.89 9.12 8.65 8.76 7.96 12.83
P 0.091 3.12 3.74 3.95 3.85 2.90 2.93 3.87
Lz D 0.0242 0.23 0.33 0.23 0.186 0.092 0.167 0.296
F 0.23 0.95 0.83 0.47 0.59 1.07 0.37 0.59
C 6.15 13.78 15.36 10.56 1291 9.20 9.27 13.70
P 0.124 3.48 4.00 4.43 4.28 3.28 3.16 4.18
24 D 0.036 0.34 0.37 0.31 0.262 0.101 0.201 0.34
F 0.23 1.07 1.07 0.59 0.71 1.31 0.49 0.71

C: Carbohydrate, P: Protein, D: Drug, F: Fat
Chemistry and Pharmacology of Andrographis

CONCLUSION species, Indian Drugs, 35: 458-466, (1998).
The study of enzymatic treatment to facilitate _ o
andrographolide release was studied and amongst th4 M. George, K.M. Pandalai. Investigation on
various enzymes tried cellulase was found to be ~ Plant antibiotics. Part IV. Further search for
the most effective in improving the extraction ant!blotlc substances in Indian medicinal plants.
yield of andrographolide. The above work Indian Journal of Medical Research, 37:169-181,
highlights the enzymatic pretreatment of the crude (1949).
drug powder, which leads to ease in the extraction 5

: ) . K. Nakanishi. Phytochemical f
the phytoconstituent of interest. aranish vlochemical  survey: o

Malaysian plants: preliminary chemical and

pharmacological screening, Chemical and
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