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Results & Discussion

3. RESULTS AND DISCUSSION

In this chapter results obtained from various investigations carried out are
compiled. An attempt has also been made to discuss these results in order to provide
convincing reasons for the studies performed.
3.1 Pharmacognostic studies.
3.1.1 Macroscopic evaluation.

Dried leaf galls of Pistacia integerrima were hollow, horn like, thin walled,
cylindrical and tapering at both ends. The galls were grayish brown internally and
reddish brown externally. Size was 25-30cm or more. (Figure 1) Each gall contained
numerous dead insects. Odor was terebinthine and taste strongly astringent and
slightly bitter. v

Dried rhizomes of Hedychium spicatum possess strong aromatic odor and bitter
camphoraceous taste. They were available in form of slices 0.5inch or less in diameter
and up to 0.25inch in thickness. (Figure 2) The rhizomes were white and starchy
within covered by rough reddish brown bark with rootlets attached
3.1.2 Microscopic examination.
3.1.2.1 Transverse section (T. S.) of intact drugs.

T.S.of P.integerrima (Figure 3) showed collapsed epidermis on both the sides.
Epidermal cells were thin walled and tangentially elongated. Ground tissues were thin
walled oval / circular. Outer two layers were tangentially elongated while between the
vascular bundles radially elongated. Outer few layers and some cells of ground tissue
were filled with yellowish brown content. Vascular bundles were scattered throughout
the ground tissue in two rows, consisting of phloem accompanied by a large tannin
sac in each vascular bundle.

T.S. of H. spicatum (Figure 4) showed outermost thick layer of suberized dark
brown cells of outer cork consisting of 10-15 or more layers of irregular
parenchymatus cells. Inner cork consists of few layered brown, rectangular, radially
arranged cells followed by wide zone of cortex which was 30-40 cells thick. Some
cortical cells were filled with flattened and oval oblong starch grains. Numerous
oleoresin cells were found in this region which has suberized walls. They showed
presence of yellow green oil. A thin endodeﬁnal layer was present beneath the cortex.
The central cylinder was distinguished by presence of peripheral plexus of irregular
congested vascular bundles with poorly developed mechanical tissues. Vascular

bundles were scattered irregularly throughout the ground tissue. Vascular bundles
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were closed and collateral possessing group of two or more xylem elements. Ground
tissue was composed of parenchymatous cells with abundant starch and oil.

Figure 1. Galls of Pistacia integerrima

Figure 2: Rhizomes of Hedychium spicatum
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Figure 3:T. S. of Pistacia integerrima
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Figure 4: T.S. of Hedychium spicatum

Cork Gortex oleoresin cells

Xylem elements Endodermis

3.1.2.2 Microscopic features of powdered crude drugs

Powder of P. integerrima galls showed presence of lignified vascular bundles.
Large fibres with tapering end (width 2-4 micron and length 15-20 microns) were
observed when treated with phloroglucinol and cone. Hydrochloric acid. The powder
showed presence of parenchymatous cells. Tannin sacs were observed. (Figure 5)

Powder of H. spicatum showed presence of cork cells (width 15-20 microns and
length 30-35 microns) and parenchymatous cells. In the ground tissue oleoresin cells
were observed. Large numbers of starch grains (10-15micron) were observed when

the powder was treated with dilute iodine solution. (Figure 6)
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Figure 5: Powder microscopy of Pistacia integerrima

Lignified elements Parenchyma Xylem Vessels

Tannin sacs Fibre

Figure 6: Powder microscopy of Hedychium spicatum

Xylem vessels Cortex
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3.2 Preximate analysis

The results obtained from various determinations of proximate analysis are compiled

in Table 2.The values represented are average of three readings taken.

(n=3)

Table 2: Proximate analysis of selected plant drugs

-

Parameters Average Values ( % W/ W)
P. integerrima H. spicatum

Ash Value
Total Ash 3.33% 5.03%
Water Soluble ash 1.33% 8.21%
Acid Insoluble Ash 1.50% 6.99%
Extractive Value
Water Soluble Extractive 4.52% 5.16%
Alcohol Soluble Extractive 5.62% 3.82%
Swelling Index - -
Foaming Index Less than 100 ‘Less than 100
Foreign Organic Matter 1.26% 1.90%
Water Content KF Method 4.12% 3.64%
Moisture Content RI Balance 3.33% - 4.33%
Bitterness value - -
Haemolytic value - -
‘Heavy metal analysis
Manganese 42.6 ppm 54.92 ppm
Zinc 86.21 ppm 49.75 ppm
Copper 6.54 ppm 10.79 ppm
Lead 19.51. ppm 17.26 ppm
Cadmium Nil ‘Nil
Volatile Oil Content 0.56% . 0.61%
Microbial content
E.coli 4x10° 7x 10°
SalmoneHla AB AB

The total ash value in case of P. integerrima-was 3.33% and that of H. spicatum was
5.03%.A comparatively higher ash value in case of rhizomes of H. spicatum indicates
‘presence of more inorganic matter being an underground drug. The values for foreign
organic matter of P. integerrima was1.26% and that of H. spicatum was 1.90%. The
moisture content of P. integerrima 3.33% whereas it was found to be 4.33% in H.
spiacatum. Alcohol soluble extractive of P. integerrima was found to be 5.62 and that
of H. spicatum was found to be 3.82%. Water soluble extractive value of P.
integerrima-was found to be 4.52% and that of H. spicatum was found to be 5.16%.

Foaming index provides the data regarding presence of saponins in the crude dugs.
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The foaming index less than 100 indicates absence of saponins. Therefore, there was
no haemolysis observed. These values can be considered standard values and could
therefore be used in standardization of these plant drugs in future.

3.3 Phytochemical studies

3.3.1 Successive solvent extraction:

Both the selected plants drugs are rich in content of volatile oil, apart from other
phytoconstituents. In order to avoid the interference of volatile oils in different
extracts these plant material were first made devoid of volatile oil and then were
subjected to successive solvent extraction using solvents in the order of increasing
polarity. The % yield and physical properties of the extracts so obtained are recorded
in Table3. Results indicate maximum extractive values attained with polar solvents
like Methanol, water in both the selected plants whereas extractive values with non
polar solvents like Petroleum ether, Benzene, Acetone and Ethyl acetate were
comparatively less. Methanol and Aqueous extract of P. infegerrima was found to
bel2.25% 9.91% respectively. The Methanol extract of H. spicatum was found to
be 7.23%. Aqueous extract of H. spicatum was 4.44%.

Table3: Preliminary phytochemical screening of selected plant drugs.

Sr. Solvents used Plant drugs
No.
Pistacia integerrima Hedychium spicatum
Color & Average Color & Average
consistency extractive consistency extractive
value value
(% W/W) (% W/W)
1 Petroleum ether Yellow 1.2 Light yellowish 2.28
sticky brown oily
2 benzene Brown 0.9 Light brown 0.16
sticky Nonsticky
3 Chloroform Light brown 1.3 Light brown 0.42
sticky Nonsticky
4 Ethyl acetate Dark Brown 5.41 Light brown 2.60
sticky Nonsticky
5 Acetone Dark brown 3.36 Light yellow 0.28
nonsticky Nonsticky
5 Methanol Brown 12.25 Yellowish brown 7.23
solid Nonsticky
6 Water Brown 9.91 Cream 4.44
solid Mucilagenous
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iye chemical tests.

“gbtained in the successive extraction were then subjected to various
s - oaethgl ) X X
%&tgg_@e}”éhemlcal tests to determine the presence of various phytoconstituents.

P.integerrima showed presence of carbohydrates, phenolics, tannins, phytosterols and
flavonoids. H. spicatum showed presence of carbohydrates, terpenoids, flavonoids
and mucilage. Results are reported in Table 4.

Table 4: Qualitative chemical tests of different successive extracts of selected

plant drugs.

Class of Plant drugs
compounds

Pistacia integerrima Hedychium spicatum
P B| C E | A/ME| AQ | P B | C | E A | ME
Alkaloids - - - - - - - - - - - - -
Carbohydrates - - - - - + + - - - - -
Steroids/ Terpenoids | + | + - - - - - + + |+ + + +

Proteins and Amino - - - - - - - - - . - - .

acids
Saponins - - - - - - - - - - - - -
Fl;avonoids - - - + + + + - - - + + +
Phenolics/Tannins - - + + + + + - - - - - -
Volatile oil Volatile oil was separated by hydrodistillation

3.3.3 TLC profile of the extract obtained by successive solvent extraction.

The extracts obtained in the successive extraction process were subjected to
determine the presence of various phytoconstituents by spraying different detecting
agents. Ry of the compounds were then recorded. Results are summarized in Table 5

and Table 6 respectively.
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Results & Discussion

3.4 Preparation of selective extracts and their fractions.

The Aqueous and Methanol extracts of both the plant drugs were first subjected
to preliminary screening for adaptogenic activity. The Aqueous and Methanol extract
of P. integerrima and Methanol extract of H. spicatum were found considerably
effective while the aqueous extract of H. spicatum was active in a very high dose.
Solvents were selected based on the yield obtained and their qualitative chemical
tests. Further the aqueous extract of P. integerrima was fractionated using n Butanol,
Ethyl acetate and Methanol. The Methanol extract of P. integerrima was fractionated
further using Chloroform, Acetone and Ethyl acetate.

Based on these observations, aqueous and methanol extracts of P. integerrima and
methanol extract of H. spicatum were selected for fractionation. The fractions of
Aqueous and Methanol extracts of P. integerrima and fractions of Methanol extract of
H. spicatum were subjected to various qualitative chemical tests to determine the
presence of various phytoconstituents. Results of fractionation of Aqueous and
Methanol extracts of P. integerrima and fractionation of Methanol extract of H
spicatum are reported in Table 7 and Table 8 respectively. All the fractions of extracts
of both the plant drugs were subjected to TLC. The results are recorded in Table 9 and
Table 10.
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Table 7: Qualitative chemical tests of different fractions of extracts galls of P.

integerrima.
Class of Fractions of aqueous and methanol extract of Pistacia integerrima
compounds ’ }
BFAPI | EFAPI | MFAPI | CFMPI AFMPI EFMPI | RMFMPI
Alkaloids - - - - - - -
Carbohydrates - - + - " - - k+
Steroids/’ - - - - - - -
Terpenoids
Proteins and - - - - - - -
Amino acids
Saponins - - - - - - -
Fl;avonoids + + + -
Phenolics/ + + + +
Tannins

Table 8:Qualitative chemical tests of different fractions of extracts of rhizomes of

H. spicatum,

Class of Fractions of methanol extract of Hedychium spicatum
compounds
HFMHS | HBFMHS | PEFMHS | CFMHS | EFMEHS | AFMEHS | MFMHS
Alkaloids - - - - - - -
Carbohydrates - - - - - - -
Steroids/ + + + + + + +
Terpenoids
Proteins and - - - - - - -
Amino acids
Saponins - - - - - . -
Flavonoids - - - - - - -
Phenolics/Tannins - - - - - - -
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Results & Discussion

3.5 Estimation of total phenolic and flavonoid content in different extracts and
. fractions of P. integerrima

Aqueous and Methanol extracts of P. integerrima and their frac;tions were found
to be rich in phenolics and flavonoids therefore they were subjected to determination
of total phenolic and flavonoid content. The phenolic content of Aqueous extract and
its fractions viz n Butanol, Ethyl acetate and Methanol fractions was determined.
Similarly phenolic content of Methanol extract and its fractions viz Chloroform, Ethyl
acetate, Acetone and remaining Methanol fraction was determined. Determination of
phenolic content was done by Folin Ciocalteu methaod. All the above mentioned
extracts and fractions were subjected to determination of flavonoid content by
Aluminum chloride method and DNPH method.

Graph 1: Calibration curve for total phenolic and flavonoid content by

Folin Ciocalteu Method (A), total flavonoids content by Aluminum chloride
method (B) and DNPH method (C).
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Folin Ciocalteu method was used to determine the total phenolic content of
different extracts and fractions of P. integerrima. The total Aqueous extract showed
presence of 12.96% phenolics and total Methanol extract showed presence of 14.29 %
phenolics. Ethyl acetate fraction of both Aqueous and Methanol extract was found to
content 5.38 and 6.82 % of phenolics. Methanol fraction of Aqueous extract showed
3.29%. Phenolic content of n Butanol fraction was 3.21%and that of acetone fractions
was 4.72%.

The Aqueous extract showed 4.21% and Methanol extract showed 12.85% of total
flavonoid when determined by aluminum chloride method. Ethyl acetate fraction of
both aqueous and methanol extract was found to content 2.48 % and 3.15 % of total
flavonoid respectively. The total flavonoid content in Butanol fraction of Aqueous
extract was 1.65%, acetone fraction of Methanol extract was found to be 2.68% and in

_ remaining Methanol fraction was 1.82%.
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The Aqueous extract showed 5.66% and Methanol extract showed 7.82% of total
flavonoid when determined by DNPH method. Ethyl acetéte fraction of both Aqueous
and Methanol extract was found to content 2.76% and 3.32 % respectively. The total
flavonoid content in Butanol fraction of Aqueous extract was 1.05%, Acetone fraction
of Methanol extract was found to be 2.68% and in remaining methanol fraction was
1.50%.

3.6 HPTLC fingerprint profile of active extracts and fractions:

Different active extracts and their fractions from selected plants were subjected to
HPTLC fingerprint profiles. The extracts and fractions were analyzed by using
different solvent systems of different polarity and at three different wavelengths. The
solvent systems were selected on the basis of phytoconstituents present in the plants.
The HPTLC studies confirm presence of different phytoconstituents present in the

plant drug. The results are represented in the following section.
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Figure 7: HPTLC profile for successive extracts of P. integerrima in solvent system 1(254 nm)
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Table 11: HPTLC profile for successive extracts of P. integerrima in solvent system 1(254 nm)

Track Extract Peak Start Start Max  Max Max End End Area  Area
R Height R; Height % Ry Height %

1 Pet Ether 1T 003 34 007 1455 373 008 838 23927 2695
2 008 838 009 1247 3215 0.13 13 21182 23386

3059 108 060 142 367 063 34 2166 244

4 071 144 076 1033 2665 0.83 335  4150.1 46.75

2 Chloroform 1 003 010 006 1781 3439 0.07 815 25651 23.85
2 007 815 008 1289 2490 012 307 24263 22.56

3 042 34 045 116 223 047 07 196.1  1.82

4 068 46 075 1637 3161 080 336 46250 43.00

5 08 336 081 356 687 085 161 9444 878

3 Ethyl 1 003 166 006 2916 5454 009 1.6 70646 3932

acetate

2 010 23 011 112 209 013 04 1350  0.75

3 014 01 024 1159 2168 028 03 65074 3622

4 045 39 047 117 218 049 27 176.6  0.98

5 074 167 078 550 1029 0.83 241 23326 1298

6 083 241 086 493 092 092 96 17487 9.73

4 Acetone 1 003 289 005 2521 6078 0.06 406 35586 61.59
2 006 007 007 963 2322 010 00 9015 1560

3 015 019 019 135 326 021 04 3156 546

4 021 024 024 185 447 024 38 1559  2.70

5 076 67 080 343 827 083 32 8466 1465

5 Methanol 1 004 1840 004 1940 5466 005 3.6 11826 34.14
‘ 2 005 56 006 837 2320 007 00 6473 1871

3 037 89 038 157 442 042 26 3457 9.99

4 051 08 053 128 359 055 05 1166 337

5 061 63 062 152 430 065 14 868 540

6 069 27 074 199 462 077 19 6859 19.82

6 Agqueous 1 005 28 006 543 4482 007 07 3927 1980
2 007 00 009 159 1316 010 03 2035 1025

3 047 35 049 222 1816 054 12 5558 2801

4 068 74 072 176 14356 075 92 6695 33.44

5 08 03 091 111 916 092 16 168.6  8.50
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Figure 8: HPTLC profile for successive extracts of P. infegerrima in solvent system 1(366 nm)
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Table 12: HPTLC profile for successive extracts of P. integerrima in solvent system 1(366 nm)

Track Extract Peak Start Start Max Max Max End End Area Area
R; Height R; Height % R; Height %

1 Pet Ether 1 0.04 7.7 0.07 524 8389 0.09 0.2 904.8 4.69
2 0.09 0.2 0.15 1293 2196 0.18 1213 6151.0 31.88
3 0.19 1213 0.19 1221 2074 026 1081 57280  29.69
4 0.31 979 031 1179 2001 033 931 1927.1 9.99
5 0.48 640 049 671 1139 052 520 1742.1 9.03
6 0.61 319 0663 364 519 067 234 13713 7.11
7 0.72 179 076 326 554 078 218 1127.6 5.84
8 0.78 218 079 310 527 082 1.0 344.0 7.78
2 Chloroform 1 0.04 173 006 992 1213 0.08 0.4 1858.8 6.07
2 0.09 1.3 0.17 18.3 1646 0.19 1237 64215 2097
3 0.19 1237 020 1262 1620 0.26 1086 60928 19.89
4 029 1042 030 10935 1405 035 922 39363  12.85
5 0.38 86.1 0.38 876 11.20 043 748 34462 1125
6 0.43 74.1 044 991 1272 051 58.1 3703.0  12.09
7 0.53 538 054 568 729 061 35.0 2554.6 8.34
8 0.71 238 075 726 432 081 5.0 2612.8 8.53
4 Acetone 1 0.03 289 005 2521 6078 0.06 406 35586  61.59
2 006 007 007 963 2322 0.10 0.0 901.5 15.60
3 0.15 0.19 019 13.5 326 021 0.4 315.6 5.46
4 0.21 024 024 185 447 024 3.8 155.9 2.70
5 0.76 6.7 0.80 343 827 083 3.2 846.6 14.65
5 Methanol 1 0.04 1840 004 1940 35466 0.05 3.6 11826 34.14
2 0.05 5.6 0.06 837 2320 0.07 0.0 647.3 18.71
3 0.37 8.9 038 157 442 042 2.6 345.7 9.99
4 0.51 0.8 0.53 12.8 359 055 0.5 116.6 3.37
5 0.61 6.3 0.62 15.2 430  0.65 1.4 86.8 5.40
6 0.69 2.7 0.74 19.9 462 0.77 7.9 685.9 19.82
7 0.82 1.1 0.84 13.5 381 087 0.3 295.9 8.55
6 Aqueous 1 0.03 73 0.05 1403 6.85 0.06 . 1305 17829 3.26
2 0.08 1500 0.13 2379 11.62 0.14 2287 43348 17.01
3 024 2290 025 2300 11.23 032 2065 12326.1 2257
4 035 1938 036 21i.6 1033 038 1772 47612 872
5 038 1772 040 1834 896 041 1683 38686 7.08
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HPTLC profile for successive extracts of P. infegerrima inisolvent system 1(366 nm) cont

Track Extract Peak Start Start Max Max Max End End Area  Area
R Height Ry  Height % Ry  Height %

0.42 1664 042 2362 1153 043 1596 28426 521

0.43. 1596 044  166.1 811 045 1526 22228 407
0.45 1522 046  156.7 7.65 049 1350  3527.7 646
0.49 1350 049 2102 1027 051 1257 29897 547
10 0.53 1209 054 1226 509 062 83:6 6931.6 12,69
11 0.65 70.1 0.65 73.9 361 069 626 23066 422
12 0.73 54.4 0.74 577 282 071 20.0 12059 221

13 0.77 19.7 0.78 21.0 .03 0.83 1.5 514.5 0.94

R~ SRS I - Y

Figure 9: HPTLC fingerprint for successive extracts of P. infegerrima in solvent system 1
(540 nm)
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Table 13: HPTLC profile for successive extracts of P. integerrima in solvent system 1(540 nm)

:

Track Extract Peak Start Start Max Max  Max End End Area  Area

R; ' Height R Height % R; ° Height %
1 Pet Ether i 0.03 0.7 0.05 63.0 8230 007 ’ 1.1 10006 9427
2 0.31 0.0 0.32 13.5 17.70  0.33 0.0 60.8 5.73
2 Chioroform 1 0.03 03 0.05 65.5 100 0.09 0.1 12283 100
3 Ethyl 1 0.07 04 0.08 27.5 1052  0.10 0.4 380.7 3.11
acetate
2 0.11 0.4 0.22 218.1 8353 0.25 0.1 11979.4 95.53
3 0.26 0.0 0.29 15.5 593 030 0.0 1709 136
4 Acetone 1 004 1.6 0.05 48.5 6536 007 0.0 3334 3390
2 0.12 0.04 0.16 25.7 3464 018 0.4 4502  66.10
5 Methanol 1 0.04 22 0.05 59.4 8281 006 06 397.1  81.08
2 0.25 2.7 0.26 12.3 1719 027. 0.0 92.6 18.92
6 Aqueous 1 0.04 0.0 0.05 29.7 5782 006 . 0.07 2103 40.65
2

0.07 0.0 0.09 217 - 4218 0100 01 3070 5935
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Figure 10: HPTLC fingerprint for successive extracts of P, infegerrima in solvent system 2
(254 nm)
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Table 14: HPTLC profile for successive extracts of P. integerrima in solvent system 2(254 nm)

Track Extract Peak  Start Start Max Max Max End End Area Area
R, Height R, |THeight %  R; Height %

1 Pet Ether 1 0.03 19 005 258 100 008 08 5462 100
2 Chloroform 1 0.03 69 004 1513 100 008 2.3 16438 100
3 Ethyl 1 004 166 004 971 5295 006 310 8037  29.88

acetate

2 006 310 007 473 2577 010 04 6779 2520

3 0.27 03 035 205 1120 038 134 7842 29.15

4 o 05 081 185 1007 084 0.0 4242 1577

4 Acetone 1 0.0 07 012 1504 2841 0.4 458 52144 2604
2 014 458 014 526 994 016  O.I 600 3.01

3 021 02 026 381 719 029 311 11749 587

4 029 3.1 031 404 762 032 145 7971 3.98

5 032 145 038 914 1725 044 152 41026 2050

6 044 152 052 465 878 058 224 29910 1494

7 063 126 064 141 266 067 02 2513 126

8 075 428 081 960  18.14 085 687 48842 2440

2 0.16 30 020 161 369 022 7.0 4451  3.06

5 Methanol 1 0.04 1.6 007 1235 2824 009 0.1 21798 1501
2 016 30 020 161 369 022 7.0 451  3.06

3 023 4.0 029 421 9.63 030 344 14218 9.79

4 039 4.7 040 427 976 051 15 19381 1335

5 068 7.1 072 198 452 076 2.5 63060  4.35

6 080 89 091 1932 4417 09 02 79078 5445

6 Aqueous 1 0.03 44 0.06 1394 5502 009 5.7 26802 43.08
2 015 02 021 209 826 022 100 562.8  9.05

3 024 82 029 343 1354 032 27.1 12966  20.84

. 4 036 260 036 295 1166 041 5.0 721.1 11.59
5 084 98 090 292 1152 092 00 960.7 15.44
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Figure 11: HPTLC fingerprint for successive extracts of P. infegerrima in solvent system
2(366 nm)
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Table 15: HPTLC profile for successive extracts of P. infegerrima in solvent system 2(366 nm)

Track Extract Peak Start Start Max Max Max End End Area  Area
R, Height R¢ Height % Ry  Height %

1 Pet Ether 1 0.03 0.5 0.05 19.7 10 008 5.7 314.7 100
2 Chioroform 1 0.03 55 0.04 797 7495 0.10 0.1 909.0 7228
2 0.81 0.2 0.83 15.0 14.14  0.84 8.2 167.1 1328

3 0.90 1.8 0.92 116 1091 094 40 1815 1443

3 Ethyl 1 0.06 46.1 013 931 3297 014 920 41653  24.95

acetate

2 0.15 924 017 941 3334 024 819 5463.1 3273

3 0:81 65.6 0.86 814 2882 098 0.3 69812  41.82

4 Acetone 1 0.04 837 005 946 1139 005 942 11108  3.23
2 0.10 854  0.11 87.8 1056 0.2 750 15185  4.42

3 0.14 1008 0.7 1081 13.01 0.8 1045 28348 825

4 0.19 1044 025 1195 1438 031 879 8897.0  25.89

5 0.31 879 032 928 11.16 037 659 28658 8.34

6 0.39 677 044 1006 1211 048 629 53476  15.56

7 0.50 632 056 993 1195 065 358 70904  20.63

8 0.65 358 069 488 587 069 476 12078  3.51

9 0.80 290 085 580 697 09 . 02 31827 926

5 Methanol 1 0.05 0.1 0.16 769 1097 018 757 44410 1794
2 0.18 757 019 788 1125 024 6l 28582  11.55

3 029 568 033 807 1152 038 597 42147  17.03

4 047 662 052 1292 1843 0.55 750 39215 1585

5 058 748 058 778 11.10 0667 553 39463 1595

6 069 Sl 070 563 804 072 444 892.9 3.61

7 072 444 0.74 661 943 075 556 11130 450

§ 078 521 0.79 662 944 087 13.6 2712 9.148°

9 091 00 094 322 460 096 265 659.4 4.50

6 Aqueous I 005 00 0.18 672 20072 027 449 68364 413
2 030 441 0.34 581 1791 036 478 21790  3.19

3 038 564 041 678 2090 041 654 13906  8.42

4 055 613 0.56 618 1920 066 46.7 36819 2229

5 084 292 085 328 10.12  0.89 195 825.6 5.00
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Figure 12: HPTLC fingerprint for successive extracts of P. infegerrima in solvent system 2
(540 nm)
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Table 16: HPTLC profile for successive extracts of P. infegerrima in solvent system 2(540 nm)

Track Extract Peak  Start Start Max Max Max End End Area Area

R, |Height R, |Height % R, Height %
1 Ethyl i 0.03 1.8 0.04 19.8 11.50 0.06 0.2 228.6 6.03
acetate '
2 0.26 419 0.31 15.6 9.05 0.32 13.6 430.0 11.35
3 0.32 13.6 0.35 28.6 1663 0.36 232 507.3 13.39
4 0.41 29.5 0.44 40.8 2374 046 294 1135.5 29.96
5 0.46 29.4 0.48 37.3 2168 0.49 24.4 667.2 17.61
6 0.61 28.0 0.61 299 1740  0.67 0.1 821.1 21.67
2 Acetone i 0.06 157.3 0.09 218.8 2162  0.15 0.1 74183 17.37
2 0.25 0.7 0.30 44.7 4.42 0.31 40.4 7825 1.83
3 0.31 40.4 0.37 1122 . 11.08 042 6.6 6150.6 14.40
4 0.48 63.8 0.50 77.5 7.66 0.51 72.5 1555.9 3.64
5 0.56 76.6 0.57 80.9 8.00 0.66 04 2765.5 6.47
6 0.68 1.0 0.75 82.5 8.15 0.77 75.6 2504.4 5.86
7 0.77 75.6 0.81 102.3 1011 083 87.1 4027.8 9.43
3 Methanol 1 0.04 70.0 0.05 150.2 3697 0.07 1.1 2284.0 17.04
2 0.17 5.6 0.34 51.0 12.54 035§ 49.9 34894 26.03
3 040 541 0.41 56.4 13.87 050 0.0 2026.0 15.11
4 0.66 1.0 0.71 27.1 6.67 0.75 2.2 795.9 5.94
5 0.83 4.6 0.91 121.7 2996 0.96 1.0 4809.9 35.88
4 Aqueous 1 0.04 84.3 0.05 188.3 61.53  0.07 0.1 2385.4 38.65
2 0.27 20.5 0.33 29.8 1159  0.40 0.0 1806.2 29.27
3 0.64 8.2 0.68 183 712 0.68 16.3 3513 5.69
4 0.69 176 072 26.5 1029 076 133 985.1 15.96
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Figure 13: HPTLC fingerprint for successive.extracts of P. integerrima in solvent system 3 .
(254 nm)

oad oy

B ¥ ¥ 8 F &R o8

1

FREEEERBEEER

¥
H
i

Table 17: HPTLC profile for successive extracts of P. infegerrima in solvent system 3(254 nm)

Track  Extract Peak Start Start Max  Max Max End End Area Area
R¢ Height R¢ Height % R;  Height %
1 Chloroform 1 0.86 2.2 0.90 235.5 100 0.92 9.4 7255.7 100
2 Ethyl 1 0.03 87.4 0.04 874 9.04 0.06 28.5 934.8 0.75
acetate
2 0.07 424 0.11 80.4 830 0.18 1.6 39079 3.12
3 0.22 1.4 0.37 76.9 794 044 1.8 5916.2 4.12
4 0.46 1.7 0.78 6734 6959 090 0.2 113391.0 90.41
5 0.91 0.2 0.94 49.6 513 0.97 0.1 1266.9 1.01
3 Acetone 1 0.05 0.5 0.10 367.3 70.16 0.21 0.4 23428.8  83.07
2 0.26 0.2 0.29 14.5 277 029 12.5 2423 0.86
3 0.31 16.1 0.32 24.9 476 034 24.1 5174 1.83
4 0.34 24.1 0.38 46.2 8§82 0.39 43.9 1931.2 4.72
5 0.39 439 0.43 70.6 1348 0.46 0.9 2682.9 9.51
4 Methanol 1 0.04 4.9 0.11 315.0 4021 0.17 3.8 175310 56.75
2 0.91 3.5 095 4683 59.79 098 4.2 13359.5 43.25
5 Agqueous 1 0.05 270 0.06 434 16.75  0.07 333 691.7 8.73
2 0.07 333 0.12 206.6 79.76  0.15 2.7 7049.2 89.0
3 0.92 0.0 094 8.79 339 095 0.0 1794 2.27
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Figure 14: HPTLC fingerprint for successive extracts of P. infegerrima in solvent system 3
{366 nm)

Table 18: HPTLC profile for successive extracts of P. infegerrima in solvent system 3(366 nm)

s

I

Track  Extract Peak Start Start Max Max Max End End Area Area
Rf Height Ry Height % R Height %

1 Pet Ether 1 0.08 213 0.13 357 6379 0.14 331 14543  67.35
2 0.85 16.5 087 203 3621 091 8.5 705.1 32.65

2 Chloroform 1 0.19 1.1 0.28 11.8 100 0.21 1.0 76.6 100
3 Ethyl 1 0.03 16.6 0.05 332 2053 007 0.5 456.1 5.60
acetate

2 0.16 321 020 431 2660 021 427 1660.1  20.40
3 0.44 46.1 047 468 2890 055 26.0 45960.0 56.48

4 0.83 0.1 0.88 388 2397 09 0.1 14252 17.51

4 Acetone 1 0.03 287 004 294 1736 0.10 4.7 771.6 11.51
2 0.18 42 0.25 26.9 1590 030 23 19693 29.14

3 0.37 167 038 18.1 1071 042 113 536.2 7.93

4 0.48 10.8 0.51 14.7 871 " 05 8.6 748.8 1.08
5 0.61 4.6 0.64 19.7 1155 0.73 0.1 950.3 14.06
6 0.80 04 0.86  28.0 16.51 087 257 906.6 13.42
. 7 0.87 257  0.88 326 1926 096 0.0 868.7 12.39

5 Methanol 1 0.03 509 004 509 1027 006 @ 36.1 810.8 3.62
2 0.09 377 0.14 562 1134 0.15 494 2300.8 10.28
3 0.15 494 029 835 16.86 031 792 8634.7 38.58

4 0.56 713 056 1087 2194 057 719 11147 498
5 062 719 0.68 964 1946 068 962 44909 20.06
6 085 979 0.86 99.7 20.13 095 0.1 5030.9 22.48

6 Aqueous 1 0.03 817 0.04 3817 16.68 0.06 68.6 1664.6 8.13
2 0.14 666 021 88.1 17.99 022 86.7 4544.5 22,10
3 039 721 040 854 1743 043 68.7 21715 10.64

4 052 678 0.56 76.1 1554 057 751 2626.6 12.83
5 0.60 698 061 724 1479 070 578 4574.4 22.35
6 0.77 46.7 0.80 48.1 982 093 02 42153 20.59
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Figure 15: HPTLC fingerprint for successive extracts of P. infegerrima in solvent system 3
(540 nm)
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Table 19: HPTLC profile for successive extracts of P. infegerrima in solvent system 3(540 nm)

End

Track  Extract Peak  Start Start Max Max Max End Area Area

R, Height Ry Height % R, Height %

1 Pet Ether 1 0.89 8.7 0.91 14.8 100 0.96 5.4 561.2 100

2 Chloroform 1 0.31 8.6 0.23 10.6 2437 037 0.8 3115 20.88

2. 083 8.6 0.88 33.0 7563  0.92 0.4 1180.1 79.12

3 Ethyl 1 0.05 0.1 0.11 62.8 595 0.17 0.2 29719 3.59
acetate

2 0.28 14.0 0.37 56.5 5.35 0.44 306 4554.6 5.51

3 0.44 30.6 0.73 365.3 3458 0.74 353.7 37428.5 5.26

4 0.75 3545 0.78 370.9 3511 0.88 125.9 2697.1 3262

4 Acetone 1 0.03 0.5 0.12 248.1 5889 0.20 0.7 18299.1 62.02

2 0.34 6.2 0.44 433 1027 048 0.0 1874.4 6.35

3 0.49 22 0.57 255 6.06 0.57 243 918.8 3.11

4 0.57 24.3 0.60 274 6.52 0.64 12.1 1178.5 3.99

5 Methanol 1 0.03 35 0.11 207.6 2854  0.17 0.1 11248.7 34.59

2 0.34 101 0.41 13.1 1.81 0.42 10.5 447.5 1.38

3 0.50 317 0.57 419 5.76 0.65 12.7 3600.5 1107

4 0.69 14.1 0.80 44.0 6.05 0.84 ;28.9 3456.7 10.63

5 0.6 31.8 0.95 420.7 57.58 0.99 13 13764.7 4233

6 Aqueous 2 0.63 38 0.70 23.7 7.90 0.71 16.1 741.5 6.66

3 0.86 23.8 0.94 1149 3832 097 4234.9 38.02

‘0.3
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Figure 16: HPTLC fingerprint for successive extracts of H. spicatum in solvent system 1(254 nm)

Table 20: HPTLC profile for successive extracts of H. spicatum in solvent system 1(254 nm)
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Track ~  Extract Peak  Start Start Max Max Max  End End Area Area
R Height R¢ Height % R Height %

1 Pet Ether 1 0.01 128.4 0.01 144.0 1440  0.02 0.0 675.4 1.15
2 0.24 0.0 0.27 335 335 028 2.6 545.3 0.93

3 0.70 0.5 0.71 26.3 2.63 0.74 43 542.5 0.92

4 0.77 0.1 0.80 356 356 0.82 20.8 885.1 1.51
2 Chloroform 1 0.24 1.2 0.28 2153 2254 031 54.8 8305.6  16.87
2 0.31 54.8 0.31 62.3 652 033 2.5 674.0 137

3 0.70 0.0 0.71 17.2 1.81 0.74 0.8 189.1 0.38

3 Methanol 1 0.24 0.27 027 112.1 1299 029 1.1 2554.9 4.89
4 Ethyl 1 0.05 0.6 0.06 20.6 324 0.07 0.8 202.2 0.89

acetate . ’

2 0.09 1.7 0.10 21.8 344 013 48 424.6 1.87

3 0.15 1.7 0.18 58.7 862 021 7.1 1202.2 5.30

4 0.24 109 0.27 81.0 1276  0.29 43.5 18944 8.35

5 0.29 435 0.30 52.7 830 033 1.5 11172 493

6 0.70 0.1 0.72 20.8 327 073 12 2292 1.01

7 0.86 5.4 0.90 383.6 638 098 4.1 176074  77.61
5 Acetone 1 024 1.5 0.28 165.8 3512 030 71.0 5072.1 3890
2 0.30 71.0 0.31 74.4 15.75  0.33 2.8 1072.2 8.10

3 0.53 0.7 0.55 254 538 057 0.0 4475 3.40
4 0.68 1.0 0.71 104.5 2215  0.75 41.8 31534 2418
5 0.75 41.8 0.80 101.9 21.59  0.81 95.5 3311.2 2539
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1

Figure 17: HPTLC fingerprint for successive extracts of H. spicatum in solvert system 1(540 nm)

Table 21: HPTLC profile for successive extracts of H. spicatum in solvent system 1(540 nm)

Track Extract Peak  Start  Start Max Max Max End End Area Area
R¢ Height Ry Height Y% R¢ Height Y%
1 Pet Ether 1 0.01 80.2 001 802 1520 0.03 47 501.0 3.40
2 0.12 0.2 0.15 358 6.78 022 14 1158.5 7.86
3 0.24 2.5 027 124 2.34 029 59 3311 2.25
4 0.30 6.1 033 200 3.79 039 14 742.6 5.04
5 0.41 0.5 042 127 241 046 0.1 227.6 1.54
6 0.46 04 047 670 1270 050 126 908.7 6.17
7 0.55 154 0.66 1039 19.69 0.70 322 5949.2 40.30
8 0.70 322 073 521 9.89 0.76 420 1978.1 13.43
9 0.77 39.8 075 509 9.65 0.79 484 697.4 473
10 0.79 48.4 0.80 556 1052 085 8.9 643.0 10.27
11 0.90 1.7 094 214 4.05 0.97 05 643.0 4.36
12 0.97 0.6 0.98 16.0 3.02 099 02 83.1 0.56
2 Chloroform 1 0.05 0.0 006 242 8.56 0.08 01 266.2 3.66
2 0.14 2.0 0.18 114 4.04 022 04 360.7 4.95
3 0.31 84 032 110 3.89 035 38 250.1 3.44
4 041 LI 048 455 1608 051 140 775.0 10.64
5 0.53 13.6 055 188 6.66 057 1.3 423.5 5.82
6 0.57 1.3 059 155 5.48 0.60 126 167.1 2.29
7 0.60 12.6 0.65 1011 3570 068 331 3017.8 4145
8 0.70 22.8 072 259 9.16 0.77 109 1060.9 14.57
9 0.77 103 08 159 5.61 085 26 604.7 8.30
10 0.89 0.7 094 136 4.82 097 0.5 355.5 4.88
3 Methanol 1 0.01 118.1 0.01 118.1 1957 003 00 526.7 5.1
2 004 - 0.1 006 213 3.53 0.08 0.1 240.5 2.33
3 0.13 0.0 . 017 272 4.51 020 135 670.9 6.51
4 0.20 13.5 023 349 5.7 029 142 1297.7 12.58
5 0.27 14.2 029 236 3.91 031 111 544.2 5.28
6 0.33 11.2 034 123 2.03 038 02 272.7 2.64
7 0.39 1.3 0.41 13.5 2.23 042 80 2294 2.22
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0.42
0.45
0.50
0.55
0.59
0.62
0.64
0.69
0.76
0.39
0.02

0.05
0.13
0.21
0.29
0.31
0.37
0.43
0.45
0.50
0.55
0.62
0.64
0.66
0.69
0.74
0.04
0.09
0.13
022
0.28
0.40
0.44
0.48
0.52
0.61
0.64
0.9

0.72
0.78
0.89

- 8.0

0.4
14.2
25
9.8
56.0
44.8

77

48.0
0.7
0.0

0.6
0.0
1.5
127
11.0
10.8
2.1
25.7
4.7
263
419
293
15.1
23.0
2.00
0.1

03

0.8
233
37
11.5
1.9
19.6
52

185

55.6
433
32.1
67.0
0.2

043

0.47
0.51

057

0.61
0.63
0.65
0.70
0.80
0.93
0.03

0.06
0.18
0.25
0.32
0.41
0.43
0.46
0.51
0.60
0.64
0.65
0.67
0.71
0.711
0.92
0.05
0.11
0.19
0.25
0.34
0.42
0.46
0.48
0.57
0.63
0.67

0.71 -~

0.76
0.79
0.94

213
417
20.6
13.1
69.5

581
532
24.8
27.8
166
123

26.6
29.6
© 49.0
iy 362
215
19.1
96.9
304
50.2
44.1
46.5
417
39.0
336
10.3
17.1
10.5
56.7
49.1
342
17.7
87.2
202
25.5
57.6
104.8
62.9
704
69.1
502

3.54
7.90
3.41
2.117 -
1152
9.63
8.81
4.10
4.61
275
2.07

447
497
8.22
6.08
3.60
321
16.66
5.10
9.93
7.39
7.79
6.99
6.54
5.64
1.73
233
1.43
7.73
6.69
4.666
241
11.88
82
3.48
7.86
14.28

- 8.57

9.60
9.42
6.85

0.45
0.48
0.54
0.59
0.62
0.64
0.69
0.71
0.87
0.97
0.04

0.09
0.21
0.29
0.37
0.43
0.44
0.50
0.55
0.62
0.64
0.66
0.69
0.74
0.85
0.95
0.07
0.13
0.22
0.28
0.38
0.44
0.48
0.52
0.61
0.64
0.69
0.72
0.78
0.87
0.98

0.7
0.9
6.3
9.8
56.0
44.8
7.7
18.7
1.8
1.3
0.9

0.1
L5
12.7
1.0
10.8
1.2
257
4.7
26.3
419
29.3
15.1
23.0
L1
4.7
0.0
0.8
233
3.7
9.6
0.3
19.6
3.2
18.5
55.6
43.3
321
67.0
1.2
03

2201
443.8
203.6
1138.7
783.0
1045.0
336.3
1335.2
579.9
355.5
114.0

337.1
7873
1378.6
1454.2
567.2
174.5
1786.2
658.7
1148.30
674.3
648.0
5109
1129.0
281.1
281.1
188.8
184.9
1842.7
1483.8
1414.1
324.6
997.0
516.6
1106.9
1058.5
2740.8
1250.5
2327.2
2404.4
1817.5

2.13
4.30
4.30
1.97
11.04
7.59
10.13
3.26
12.95
5.62
0.86

2.56
5.97
10.45
11.02
4.30
1.32
13.54
4.99
8.70
5.11
4.91
3.87
8.57
11.69
2.13
0.96
0.94
9.37

- 7.55

7.19
1.65
5.07
2.63
5.63
5.39
13.94
6.36
11.84
12.23
9.25
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Figure 18: HPTLC fingerprint for successive extracts of H. spicatum in solvent system 2(254nm)

Table 22: HPTLC profile for successive extracts of H. spicatum in solvent system 2(254nm)
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Track  Extract Peak  Start Start Max Max Max End End Area Area
R¢ Height R; Height % R  Height %
1 Pet Ether 1 0.07 0.7 0.10 15.1 100 0.12 8.6 323.0 100
2 Chloroform 1 0.05 "2.3 0.15 204.3 100 021 3.6 10744.0 100
3 Methanol 1 0.06 0.1 0.08 16.0 591 0.09 10.5 256.8 3.78
2 0.09 10.5 0.11 712 2625 012 479 762.6 11.24
3 0.12 479 0.15 165.7 61.12  0.19 164 54435 8023
4 0.19 16.4 0.20 18.2 672 023 0.1 3221 4,75
4 Ethyl 1 0.06 0.2 0.8 13.1 502 0.10 0.5 184.7 3.72
acetate
2 0.11 0.5 0.13 76.4 2920 0.4 47.0 902.9 18.21
3 0.14 47.0 0.15 67.3 2592 0.19 0.8 13547 2732
4 0.19 0.8 0.21 275 1049 024 193 600.9 12.12
5 0.26 20.5 0.27 244 733 029 14.0 4522 9.12
6 0.29 14.0 0.31 33.8 1291 036 0.1 965.9 19.48
7 0.38 13 0.41 19.2 733 044 0.4 4975 10.03
5 Acetone 1 0.10 32 0.17 20.51 9358 024 42 9122.1  96.08
2 0.28 04 0.31 14.1 642 034 2.4 317.8 392
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Figure 19: HPTLC fingerprint for successive extracts of H. spicatum in solvent system 2(366nm)
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Table 23: HPTLC profile for successive extracts of H. spicatum in solvent system 2(366nm)

Track Extract Peak  Start Start Max Max Max End End Area Area%
Re Height Ry Height % R; Height

i Methanol 1 0.10 0.1 0.12 2279 100 0.0 3507 2466 100
2 Ethyl 1 0.01 289.9 0.01 287.9 9592 0.07 0.3 38779  95.10
acetate
2 0.11 0.2 0.13 12.2 14.08 0.15 0.0 199.6 4.90

Figure 20: HPTLC fingerprint for successive extracts of H. spicatum in solvent system 2(540nm)
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Resufts & Discussion

:- Table 24: HPTLC. profile for successive extracts of H. spicatum in solvent system 2(540nm)

Track Extract Peak  Start Start Max Max Max End End Area Area
Re Height R¢ Height Y R¢ Height %

1 Pet Ether 1 0.51 2.8 0.52 17.9 1946 054 83 2259 17.51
2 0.63 4.3 0.66 46.6 50.58  0.68 0.0 54834 42.50

3 0.68 0.7 0.69 27.6 2996  0.72 0.5 516.1 39.99

2 Chloroform 1 0.40 7.7 0.44 17.0 541 0.45 164 501.1 7.92
2 0.45 16.4 0.46 17.3 5.50 0.50 2.6 359.6 5.69

3 0.51 03 0.52 314 9.98 54 6.8 322.8 5.11

4 0.64 37 0.66 86.1 27.41 0.67 1.5 766.3 12.44

5 0.67 1.5 0.69 81.6 2597 074 0.3 1935.7 30.62

6 0.77 38 0.81 24.5 7.75 0.82 22.9 599.0 947

7 0.82 229 0.84 36.1 1148 088 14.2 1168.7 18.48

8 0.88 142 0.90 20.2 6.44 0.94 0.1 649.5 10.27

3 Methanol 1 0.09 0.1 0.11 432 1386 0.13 39 496.3 7.35
2 0.41 10.2 0.46 25.5 8.19 0.50 44 1072.2 15.88

3 0.51 0.1 0.53 36.7 11.79  0.56 0.0 435.2 6.45

4 0.56 0.1 0.59 17.9 5.76 0.62 7.1 430.2 6.37

5 0.62 7.1 *0.65 75.4 2423 0.66 0.5 825.1 12.22

6 0.67 0.8 0.69 58.9 18.91 0.74 2.9 1517.8 224

7 0.79 14.1 0.84 31.5 10.13 0.87 17.9 12783 18.93

8 0.88 18.7 0.89 2.2 7.14 0.94 0.2 497.0 10.32

4 Ethyl i 0.02 - 0.8 0.04 315 9.26 0.05 13 309.9 4.76

acetate

2 0.10 0.1 0.13 30.3 8.91 0.15 14.1 612.9 9.42

3 0.18 14.8 0.19 17.5 5.14 0.23 04 448.5 6.89

4 0.24 0.2 0.28 16.4 4.83 029 106 376.8 5.79

5 0.34 12.8 0.37 18.9 5.57 0.39 72 546.7 8.40

6 0.39 7.2 0.42 15.2 448 047 0.7 517.0 7.95

7 0.51 0.6 0.53 51.1 15.03 0.54 14.6 536.4 8.24

8 0.62 17.0 0.65 61.7 18.15  0.66 0.2 772.7 11.87

9 0.66 0.3 0.68 29.0 8.54 0.69 272 364.8 5.61

10 - 0.69 272 0.70 30.0 8.84 0.7 8.8 344.6 5.30

it 0.79 143 0.84 382 1124  0.89 8.9 1676.9 25.77

5 Acetone 1 0.09 0.1 0.13 36.2 7.10 0.6 0.1 589.5 5.07
2 0.16 0.1 0.20 40.0 7.86 0.23 2.6 947.2 8.15

3 0.24 2.6 0.27 153 2.99 0.31 4.8 4873 3.93

4 0.40 35 0.43 213 4.18 0.50 35 8234 7.08

5 0.52 0.7 0.53 55.4 1087  0.54 18.1 579.0 . 4.98

6 0.63 10.2 0.65 103.7 2035  0.66 29 1002.5 8.62

7 0.66 05 0.69 70.0 1372 073 8.6 1657.3 14.25

8 0.73 8.6 0.79 50.8 9.96 0.81 46.0 1732.7 14.90

9 0.81 46.0 0.83 59.7 1171 0.86 40.7 1965.3 16.90
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Results & Discussion

Figure 21: HPTLC fingerprint for successive extraets of H. spicatum in solvent system 3(254nm)
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Table 25: HPTLC profile for successive extracts of H. spicatum-in sclvent system 3(254nm)

Track Extract  Peak Start Start Max Max Max End End Area  Area
R; Height Re Height % Ry  Height %
1 Pet Ether 1 0.17 2.2 0.20 114 771 0.21 7.6 2056  6.32
2 0.68 0.7 0.69 12.9 8.70 0.70 24 96.6 2.97
3 0.74 0.4 0.77 26.1 1760 0.79 10.2 5708 1756
4 0.79 10.2 0.83 97.8 6599 0.87 0.7 23776  73.14
2 Chloroform 1 0.64 0.2 0.66 124 3.61  0.67 8.5 134.2 1.70
2 0.67 85 0.70 358 1076 0.72 0.0 7359 8.72
3 0.73 0.0 0.77 85.6 2559 0.79 399 2025.1 2399
4 0.79 399 0.83 201.0 6010 0.87 0.6 55357 65.59
3 Methanol 1 0.10 0.0 0.14 35.8 16.67 0.18 2.9 4834  10.70
2 0.22 0.1 0.25 125 583 025 15 1333 2.95
3 0.54 5.4 0.57 115 535 0.59 0.1 228.4 5.05
4 0.65 0.1 0.70 376 1751 0.75 0.1 11237 24.87
5 0.75 0.2 0.77 17.8 831 0.79 11.2 3519 1719
6 0.79 1.2 0.82 99.5 46.33 0.88 0.0 21975 48.64
4 Ethyl 1 0.67 0.2 0.74 97.5 66.03  0.79 0.0 30484 72.88
acetate
2 0.81 0.1 0.85 50.1 3397 0.88 0.6 11342 2712
5 Acetone 1 0.28 7.6 0.29 10.2 324 031 0.0 1171 1.87
2 0.33 0.9 037 189 6.01 0.38 15.5 368.3 5.87
3 38 15.5 0.39 18.3 582 043 3.6 3200 5.10
4 0.63 08 0.65 13.0 414 067 1.6 184.3 2.94
5 0.71 1.7 0.74 19.7 6.29 0.75 17.5 3339 533
6 0.75 17.5 0.76 26.2 834 0.79 0.0 449.1 7.16
7 0.80 0.4 0.83 36.8 1172 0.84 277 64.1 10.22
8 0.84 277 0.86 1709 5444 091 0.5 3856.7 61.51
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Results & Discussion

Figure 22: HPTLC fingerprint for successive extracts of H. spicatum in solvent system 3(366nm)
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Table 26: HPTLC profile for successive extracts of H. spicatum in solvent system 3(366nm)

Track Extract  Peak Start Start Max Max Max End End Area  Area
Ry Height R, Height % Ry  Height %

1 Pet Ether 1 0.58 0.6 0.63 10.1 4548 0.54 8.3 280.7 3936
2 0.64 83 0.66 121 5452 072 3.6 4326 60.64
2 Chloroform 1 0.25 0.25 1.1 0.27 653 7550 029 0.8 4522
2 0.64 5.0 0.66 212 2450 0.70 6.9 473.7 51.16
3 Methanol i 0.10 0.0 014 39.6 2655 0.15 0.3 508.10 19.19
2 0.25 1.0 0.26 11.4 764 032 2.1 3888 14.69

3 0.50 3.0 0.52 14.4 9.68  0.53 33 1265 478

4 0.58 1.8 61 15.7 1055 0.65 0.2 2033 748
5 0.66 0.5 070 381 2554 074 0.1 9242 3492

6 0.79 0.2 0.81 133 891 083 0.4 206.1  7.78

7 0.84 0.4 0.86 166 1114 089 02 2900 1095

4 Ethyl 1 0.33 3.9 0.36 10.7 071 038 6.5 258.0 6.87

acetate

2 0.68 0.1 073 1127 5996 0.79 3.0 30188 80.41

3 0.81 0.2 0.83 17.8 947 085 36 2543  6.77

4 0.90 1.8 0.91 46.7 2484 092 1.0 223.0 594

5 Acetone 1 0.70 0.0 076 281 7131 0.80 0.9 776.3  83.55
2 0.88 0.1 0.89 11.3 2869 0.92 0',4 1528 1645
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Results & Discussion

Figure 23: HPTLC fingerprint for successive extracts of H. spicatum in solvent system 3(540nm)
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Table 27: HPTLC profile for successive extracts of H. spicatim in solvent system 3(540nm)

o T %

R

Track Extract Peak  Start Start Max Max Max  End End Area Area
Re Height R Height % Ry Height %

1 Pet Ether 1 0.50 4.7 0.55 45.7 100 0.62 1.1 17422 100
2 Chloroform i 0.49 1.6 0.54 16.6 3521 055 10.8 440.7  31.17
2 0.55 10.8 0.59 30.5 64.79  0.63 7.0 973.1 68.83
3 Methanol 1 0.06 4.6 0.11 50.3 4408 0.14 0.5 1403.7 4379
2 0.57 6.8 0.60 222 1940 0.65 0.0 7090 2212
3 0.83 0.0 0.87 41.8 36.56  0.92 0.1 10926  34.09
4 Ethyl 1 0.53 0.1 0.61 25.7 2217  0.67 0.0 11343  -36.99

acetate ’

2 0.68 0.6 0.73 34.7 30.00 076 12.1 8103  26.43
3 0.86 0.1 090 554 4783 091 209 11218 36.58

5 Acetone 1 0.55 22 0.56 15.2 2438 057 5.2 133.8 9.23
2 0.60 4.7 0.64 26.1 4182 071 0.1 938.0  64.69
3 0.72 0.0 0.75 10.5 16.83 0.77 4.8 2183 15.05
4 0.87 0.1 0.90 10.6 16.96 091 6.1 1599 1103
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Results & Discussion

Figure 24: HPTLC fingerprint for different fractions of aqueous and methanol extracts of P.
integerrima in solvent system 1(254nm) ‘
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Table 28: HPTLC profile for different fractions of aqueous and methanol extracts of P

integerrima in solvent system 1(254nm)

Track Fraction Peak  Start Start Max Max Méx End El'xd Area Area
R¢ Height Re Height % R¢ Heilght %
1 BFAPI 1 019 6.8 0.22 3184 100 0.23 0.0 490.7 100
2 EAFAPI 1 0.04 36.5 0.04 56.2 670  0.05 0.0 209.1 0.68
2 0.06 0.0 0.8 60.5 720 0.09 0.0 306.5 1.00
3 0.15 49 0.22 722.6 86.10 024 L1 302120 98.32
3 CFMPL 1 0.42 10.2 0.44 258.9 100 045 12.0 26742 100
4 EAFMPI 1 0.04 254.8 0.04 333.8 100  0.06 0.0 2568.2 100
5 AFMPI 1 0.04 2264 0.04  286/8 100 0.05 5.2 2321.2 100
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Results & Discussion

Figure 25: HPTLC fingerprint for different fractions of aqueous and methanol extracts of P.

integerrima in solvent system 1(366nm)

Table 29: HPTLC profile for different fractioﬁs 61' aqueous and methanol extracts of P,

integerrima in solvent system 1(366nm)

Track Fraction Peak  Start Start Max Max Max End End Area Area
R; Height Re Height % R, Height %

1 BFAPI 1 0.04 15.0 0.09 179.3 19.17 023 94.5 16360.4 256
2 0.23 94.5 0.26 1336 1428 027 133.1 3433.8 5.39

3 0.27 133.2 0.34 167.0 1785 0.36 163.3 9753.2 15.31

4 037 1630 0.38 164.1 1754 048 24.1 8916.1 13.99

5 0.48 24.1 0.56 151.5 1619  0.74 78.9 19661.3  30.85

6 0.77 71.6 0.77 99.2 1061 0.86 9.3 3858.2 6.05

7 0.86 393 0.87 40.8 436 099 2.1 740.5 273

2 EAFAPI 1 0.05 0.1 0.07 152 230 008 6.5 257.0 0.63
2 0.08 6.5 0.13 38.8 587 0.14 371 1109.8 272

3 0.17 371 0.13 39.8 603 022 0.2 996.0 244

4 0.27 92.3 0.33 151.8 2298 040 0.4 9855.8  24.17

5 0.41 0.5 0.47 125.4 18.99 (.48 119.0 4008.5 9.83

6 0.48 119.0 0.51 167.6 2537 0.65 101.1 15448.1 37.89

7 0.68 92.9 0.69 100.6 1523  0.78 37 8418.0  20.65

3 RMFAPL = 1 0.04 317 0.07 30.2 2282 013 43 3809.8 2136
2 0.17 0.3 0.19 56.9 997 020 55.1 1161.1 6.51

3 0.31 62.2 0.34 73.7 1292 035 770 1783.2 10.00

4 0.40 68.1 0.43 78.3 1372 044 72.1 2301.8 12.91

5 0.44 725 0.47 85.0 1489  0.50 72.5 3029.2 16.99

6 0.50 72.1 0.52 80.3 14.07 060 344 36948  20.72

, 7 0.67 29.2 0.68 30.7 538 0.78 16.3 1795.9 10.07
4 CFMPIL 1 0.04 30.7 0.05 100.3 552 ol 423 33952 5.78
2 0.12 423 0.17 81.8 450  0.18 81.1 2851.8 4.86
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0.50
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0.08
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0.04
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0.0
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1335
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17.6
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023 -

0.29
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0.06
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0.42
0.49
0.69
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0.43
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96.4
934
276.0
329.0
217.0
188.3
115.1
225.6
30.7
80.7
141.8
1383
162.2
162.7
309.5
66.9
301
84.1
144.8
150.1
159.6
1523
2433
37.3

¢ 5,16

5.31
5.14
15.19
18.11
11.95
10.37
6.33
12.42
2.81
7.38
12.98
12.65
14.84
14.89
28.32
6.12
3.01
8.40
14.46
14.99
15.93
15.21
24.29
3.72

0.24

0.32
0.43
0.50
0.60
0.66
0.78
0.91
0.97
0.08
0.14
0.22
0.35
0.41
0.46
0.62
0.77
0.07
0.13
0.21
0.34
0.40
0.47
0.70
0.93

- 771

91.9
0.2
244.6
137.5
113.0
0.0
0.3
2.7
20.3
249
1333
99.6
159.5
139.8
80.8
459
244
382
144.1
120.5
157.8
130.2
62.9
12.1

10146 - -

3504.2
5091.0
6784.5
15105.8
48775
37256
4485.4
4675.6
573.4
19729
5365.1
11074.8
5320.1
5662.1
14930.1
34215
441.0
2282.8
5444.4
11288.5
43588
8111.2
17272.8
1564.9

1.73

5.97
8.67
1156
25.73
831
13.40
6.35
7.64
1019
4.08
1110
22.92
11.01
11.72
30.90
7,08
0.92
478
11.40
23.63
9.13
10.70
36.16
328
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Figure 26: HPTLC fingerprint for different fractions of aqueous and methanol extracts of P.

integerrima in solvent system 1(540 nm)
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Table 30: HPTLC profile for different fractions of aqueous and methanol extracts of P.

integerrima in solvent system 1(540nm)

Track Fraction Peak  Start Start Max Max Max End End Area Area
Ry Height Ry Height % Ry Height %

1 BFAPI 1 0.14 6.5 021 .- 7271 71.60 0.23 39.3 31366.6  92.59
2 0.46 11.0 0.47 288.4 28.40 0.49 0.0 25114 7.41

2 EAFAPI 1 0.04 1719 0.04 171.9 0005 1L10 2.8 1093.2 1.60
2 0.06 0.4 0.07 256.8 0.10 16.59 1.8 4072.8 5.96

3 0.10 2.6 0.22 7314 0.28 47.23 9.0 570414  83.25

4 0.38 235 0:40 388.30 0.41 25.08 26.3 6306.9 9.21

3 RMFAPI 1 0.41 23.4 0.44 661.0 100.0 0.46 26.5 15093.5 100
4 EAFMPI 1 0.04 1259 0.04 165 22.74 006 117.2 20146.6 17.6
2 0.06 117.2 0.01 140.6 1938 0.09 0.0 2304.6 20.21

3 0.12 7.1 0.14 419.9 57.88 0.16 126 7081.3 62.11
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Figure 27: HPTLC fingerprint for different fractions of aqueous and methanol extracts of .

P. integerrima in solvent system2(254 nm)
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Table 31: HPTLC profile for different fractions of aqueous

108 015 W

B e

B EREERREEEE]

#

I

integerrima in solvent system 2(254nm)

and methanol extracts of P.

Track Fraction Peak  Start Start Max Max Max  End End Area Area
Ry Height Re Height % Ry Height %
1 BFAP] 1 0.81 16 0.89 741.0 100 0.91 239 33605.7 100
2 EAFAPI i 0.08 0.0 0.10 813 1512 0.11 0.0 539.3 2.16
2 0.70 215 0.74 116.4 2165 077 0.5 3594.7 1439
3 0.78 0.2 0.87 3399 6323 091 137.6 208523  83.39
3 RMFAPI 1 0.06 7.1 0.08 321.7 4238 0.10 14.1 5971.3 3177
' 2 0.80 3.6 0.84 4375 5762 0.86 162 12823.7  68.23
4 EAFAPI i 0.69 79 0.76 113.7 2170 077 95.9 4357.0 13.55
2 0.78 98.2 0.88 4103 7830 091 141.3 277867 8645
5 AFAPI 1 0.05 35 0.11 5756 7703 015 213516 213516 82.19
2 0.15 109 0.17 18.4 247 018 2111 221.1 0.85
3 0.82 0.9 0.88 153.2 2050 090 44070 4407.0 16.96
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Results & Discussion

Figure 28: HPTLC fingerprint for different fractions of aqueous and methanol extracts of P.

integerrima in solvent system 2(366nm)
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Table 32: HPTLC profile for different fractions of aqueous and methanol extracts of P.
integerrima in solvent system 2(366nm)
Track Fraction Peak Start Start Max Max Max End End Area Area
R; Height R, |Height % R;  Height %
1 BFAPI 1 0.04 502 0.05 1119 1954 0.06 6.5 1320.9 2.99
2 0.07 32 0.11 127.5 2226 0.13 123.9 4779.6 10.88
3 0.13 123.9 0.24 164.7 28.76  0.26 164.1 13486.6  30.48
4 0.49 150.1 0.50 154.8 2703 092 0.1 244994 6537
5 0.94 0.1 0.96 13.8 240 097 1.6 159.8 036
2 EFAAPI 1 0.04 333 0.04 49.6 1345 0.05 2.5 337.2 2.88
2 0.06 1.5 0.07 719 1945 0.13 314 2666.0 22.75
3 0.13 314 0.18 58.5 1586 0.19 56.2 20.0 17.36
4 0.55 51.1 0.58 60.6 1644 (.62 48.5 2738.6 23.54
5 0.65 464 0.58 47.0 1274  0.73 4.4 1728.6 14.95
6 0.73 4.4 0.65 149 405 077 134 340.8 291
7 0.78 135 0.76 313 844 0.80 24.0 1.1 2.65
8 0.83 342 0.84 353 957 093 0.0 1542.7 13.17
3 RMFAP1 i 0.04 1.0 005 137.8 1378 0.08 9.0 23364 1546
2 0.11 9.0 02 69.8 698 0.17 684 43582 28.85
3 0.54 75.6 0.57 87.9 879 0.6 51.6 5962.4 39.46
4 0.74 343 0.75 35.6 356 0.78 0.8 1477.3 9.78
5 0.88 04 0.90 28.7 287 091 1.7 973.9 6.45
4 CFMPI 1 0.04 316 0.04 45.7 560  0.08 1.0 620.6 3.64
2 0.11 0.4 0.15 654 801 0.16 61.2 1099.3 6.45
3 0.26 65.6 0.27 959 1L75  0.28 704 1022.0 6.00
4 0.28 704 0.28 99.9 1224 0.29 64.7 964.8 5.66
5 0.52 57.6 0.55 65.5 802 058 53.6 2634.5 15.59
6 0.59 534 0.65 66.3 8.12 065 60.1 2855.8 16.77
7 0.76 520 0.78 75.6 926 079 73.0 1600.3 9.40
8 0.79 73.0 0.80 76.7 940 0.82 63.8 1581.2 9.28
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2.64
7.07

83



Results & Discussion

Figure 29: HPTLC fingerprint for different fractions of aqueous and methanol extracts of P.

integerrima in solvent system 2(540nm)
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Table 33: HPTLC profile for different fractions of aqueous and methanol extracts of P.

integerrima in solvent system 2(540nm)

Track Fraction Peak  Start Start Max Max Max End End Area Area
Ry Height R¢ Height % Ry  Height %
1 BFAPI 1 0.03 4.8 0.11 216.0 4698 0.13 21438 13289.3  39.62
2 0.71 83.4 0.79 1179 2565 0.80 116.8 6699.7 19.97
3 0.82 117.1 0.87 1258 2738 0.10 3.3 13553.7 4041
2 EAFAPI I 0.03 0.9 0.09 38.2 1943  0.10 38.0 1522.9 14.0
2 0.38 433 0.42 53.1 2706 043 52.4 1606.2 14.77
3 0.45 52.8 0.46 54.1 2783 0.63 272 5716.0  52.66
4 0.83 0.1 0.90 50.4 25.69  0.94 2.4 2029.3 18.65
3 RMFAPI 1 0.03 77.0 0.04 78.2 3429 01 15.2 1615.9 19.6
2 0.10 15.2 0.16 70.7 31.0 0.2 42 35232 4142
3 0.21 419 0.21 434 19.01 031 222 2261.8 26.6
4 0.56 193 0.58 24.0 1054 06 213 1021.1 12.01
5 0.95 0.6 0.91 11.8 515 098 1.03 823 0.97
4 CFMPI 1 0.11 315 0.14 58.5 4322  0.17 50.8 1927.0  54.59
2 0.83 26.3 0.84 28.8 2126 09 1.8 884.2 25.05
5 EAFMPI 1 0.03 1.1 0.13 36.0 13.52 0.14 338 2205.5 19.54
2 0.37 375 0.43 50.3 1889 044 484 23519 2084
3 0.47 48.0 0.47 543 2042 055 322 28211 25.00
4 0.60 29.5 0.61 427 16.04 0.71 9.1 1623.0 14.38
5 0 9.1 0.72 17.6 660 0.73 72 1457 1.28
6 0.73 72 0.74 16.5 6.19 076 3.6 168.1 1.48
7 0.84 3.5 0.90 48.8 1833  0.94 0.6 1963.1 17.40
6 AFMPI 1 0.03 89.8 0.04 1082 2620 0.1 78.9 52057 2898
2 0.15 79.1 0.17 83.6 2024 0.19 69.8 2211.8 1231
3 0.19 69.8 0.24 88.0 2131 025 872 38832  21.62
4 0.345 394 0.48 51.6 1251 061 0.2 48663  27.01
5 0.67 02 0.70 18.6 450 077 03 684.3 3.81
6 0.80 0.0 0.81 154 373 081 1.6 95.8 0.53
7 0.81 16 0.91 19.2 465 091 0.4 692.6 3.86
8 091 0.4 0.93 13.7 331 093 13 64.5 0.36
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Results & Discussion

Figure 30: HPTLC profile for fractions of methanol extracts of H. spicafum in solvent system 1
(254 nm)
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Table 34: HPTLC profile for fractions of methanol extracts of H. spicatum in solvent system1

(254nm)
Track Extract Peak Start Start Max  Max Max End Efnd Area  Area
R; Height R;  Height % R  Height %

1 CFMHS 1 0.03 28.9 005 2521 60.78 0.06 46.6 35586 61.59

) 2 0.06 0.07 0.07 963 2322 010 0.0 901.5 15.60

3 0.15 0.19 0.19 13.5 326 021 04 3156 546

4 0.21 0.24 0.24 18.5 447 024 3.8 1559  2.70

5 0.76 6.7 0.80 343 827 0.83 3.2 8466 14.65

2 EAFMHS 1 0.04 184.0 0.04 1940 35466 0.05 36 11826 34.14

2 0.05 5.6 0.06 83.7 2320 007 0.0 6473 18.71

3 0.37 89 0.38 15.7 442 042 2.6 3457 999

4 0.51 0.8 0.53 12.8 359 055 0.5 116.6  3.37

5 0.61 6.3 0.62 15.2 430 0.6 1.4 86.8 5.40

6 0.69 2.7 0.74 19.9 462 0.77 7.9 6859 19.82

3 MFMHS 1 0.04 6.0 0.05 297 5782 0.06 0.07 2103 40.65

2 0.07 0.6 0.09 217 42,18 010 0.1 307.0 5935

Figure31: HPTLCprofilt for fractions of methanol extracts of H. spicatum in $olvent system
1(366nm)
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Table35: HPTLC profile for fractions of methanol extracts of H. spicatum in solvent system
1(366nm)

Track  Extract Peak  Start Start Max Max Max End End Area Area
R, Height R¢ Height % R;  Height %

1 CFMHS 1 0.03 0.5 0.05 19.7 10 0.08 57 314.7 100

2 EAFMHS 1 0.03 5.5 004 - 797 7495 0.10 0.1 909.0 72.28
2 0.81 0.2 0.83 15.0 1414 084 8.2 167.1 ~ 13.28
3 0.90 1.8 0.92 11.6 1091 094 4.0 181.5 14.43

3 MFMHS 1 0.03 1.9 0.05 25.8 100 0.08 0.8 546.2 100
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Results & Discussion

Figure 32: HPTLC profile for fractions of methanol extraets of H. spicatum in solvent system 1

(540 nm)
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Table 36: HPTLC preofile for fractions of methanol extracts of H, spicatt)m in solvent system1

(540 nm)

Track  Extract Peak  Start Start Max Max Max End End Area Area
R; Height R¢ Height % R; Height %

1 CFMHS 1 0.03 44 0.06 139.4 55.02  0.09 5.7 2680.2  43.08
2 0.15 0.2 0.21 209 826 022 10.0 562.8 9.05

3 0.24 8.2 0.29 343 1354 032 27.1 1296.6  20.84

4 0.36 26.0 0.36 29.5 11.66 041 5.0 721.1 11.59

5 0.84 9.8 0.90 29.2 1152 0.92 00 960.7 15.44

2 EAFMHS I 0.05 2.8 0.06 543 4482 007 0.7 392.7 19.80
2 0.07 0.0 0.09 15.9 1319  0.10 0.3 203.5 10.25

3 0.47 3.5 0.49 222 18.16 0.54 1.2 555.8 28.01

4 0.68 14 0.72 17.6 1456  0.75 9.2 669.5 33.44

5 0.89 0.3 0.91 11.1 9.16 092 7.6 168.6 8.50

3 MFMHS 1 0.51 4.0 0.56 346.1 73.62  0.60 1.4 131120 5842
2 0.61 0.5 0.6 259 550  0.66 0.9 1334.6 5.95

0.72 0.9 0.77 98.2 2088 0.79 1.6 79994  35.64
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Resilts & Discussion

Figure 33: HPTLC preofile for fractions of methanol extracts of H. spicatum in solvent system 2 - -
(254 nm)
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Table 37: HPTLC profile for fractions of methanol extracts of H. spicatum in solvent system 2
(254 nm)

Track Fraction Peak  Start Start Max Max Max End End Area Area
R Height R, Height % Ry Height %
1 CFMHS i 0.14 6.5 0.21 7271 71.60 0.23 393 31366.6  92.59

2 0.46 11.0 0.47 288.4 2840 049 0.0 25114 7.41
2 EAFMHS 1 0.04 171.9 0.04 171.9 0.005 1110 2.8 1093.2 1.60
2 0.06 0.4 0.07 256.8 0.10 16.59 1.8 4072.8 5.96
3 0.10 2.6 0.22 7314 0.28  47.23 9.0 570414  83.25
4 - 0.38 23.5 0.40 383830 0.41 25.08 263 63069 9.21
4 MFMHS 1 0.04 125.9 0.04 165 2274 0.06 117.2 20146.6 17.6
2 0.06 117.2 0.01 140.6 1938 0.09 0.0 2304.6 20.21
3 0.12 7.1 0.14 419.9 57.88  0.16 12.6 7081.3 62.11
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Restifts & Discussion

Figure 34: HPTLC profile for fractions of methanol extracts of H. spicatum in solvent system 2

(366 nm)

Table 38: HPTLC profile for fractions of methanol extracts of H. spicatum in solvent system 2
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{366 nm)
Track Fraction Peak  Start Start Max Max Max End End Area Area
Ry Height R; Height % R Height %
i CFMHS 1 0.15 2.6 0.17 - 2204 23.08  0.19 134 2750.5 6.86
2 0.19 13.4 0.20 20.3 2.13 0.21 0.8 2354 0.59
3 0.74 1.0 0.80 114.2 74.79  0.89 0.69 371081 9255
2 EAFMHS 1 0.14 2.4 0.16 3413 3012 0.23 14 7882.0 14.12
2 0.45 0.0 0.46 11.7 1.03 0.48 1.0 127.6 0.23
3 0.53 0.8 0.54 225 1.98 0.60 0.4 623.2 112
4 0.72 1.5 0.79 757.8 6687  0.89 9.5 47179.5  84.53
4 MFMHS 1 0.06 0.0 0.07 119 0.94 0.09 04 129.5 0.20
2 0.12 1.8 0.15 380.8 30.18 0.27 0.6 12131.2 19.15
3 0.30 2.9 0.33 174 1.38 0.31 4.8 497.6 0.79
4 0.37 48 0.40 359 2.85 0.44 4.7 939.3 1.48
5 0.44 4.7 0.47 41.5 3.29 49 1.1 926.3 1.46
6 0.52 0.8 0.55 59.5 4.72 0.63 6.4 2845.2 4.49
7 0.72 0.3 0.80 714.7 56.64  0.87 178.9 458728 7242
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Results & Discussion

Figure 35: HPTLC profile for fractions of methanol extracts of H. spicatum in solvent system 2
(540 nm)
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Table 39: HPTLC profile for fractions of methanol extracts of H. spicatum in solvent system 2

EEEEEEEEE

{540 nm)
Track  Extract Peak  Start Start Max Max Max End End Area Area
R, Height R, Height % Ry  Height %
1 CFMHS 1 0.04 16.6 0.04 97.1 5295 0.06 31.0 803.7 29.88
2 0.06 31.0 0.07 473 2577 010 0.4 677.9 25.20
3 0.27 03 0.35 20.5 1120 0.38 134 784.2 29.15
. 4 0.78 0.5 0.81 18.5 10.07 0.84 0.0 4242 15.77
2 EAFMHS 1 0.05 0.7 0.12 150.4 2841  0.14 45.8 52144 2604
2 0.14 45.8 0.14 52.6 994  0.16 0.1 60.0 3.01
3 0.21 0.2 0.26 38.1 719 0.29 31.1 1174.9 5.87
4 0.29 31.1 0.31 40.4 762 032 14.5 797.1 3.98
5 0.32 14.5 0.38 91.4 1725 044 152 4102.6  20.50
6 0.44 15.2 0.52 46.5 878  0.58 224 2991.0 14.94
7 0.63 12.6 0.64 14.1 266  0.67 0.2 251.3 1.26
8 0.75 42.8 0.81 96.0 18.14  0.85 68.7 48842 2440
2 0.16 3.0 0.20 16.1 369 022 7.0 445.1 3.06
3 MFMHS 1 0.04 1.6 0.07 1235 2824  0.09 6.1 21798 15.01
2 0.16 3.0 0.20 16.1 369 022 7.0 445.1 3.06
3 0.23 4.0 0.29 42.1 9.63 0.30 344 14218 9.79
4 0.39 4.7 0.40 427 9.76 0.51 1.5 1938.1 1335
5 0.68 7.1 0.72 19.8 4.52 0.76 25 63060 435
6 0.80 89 0.91 1932 4417 096 7907.8 5445

0.2
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Results & Discussion

Figure 36: HPTLC fingerprint of methanol extract of H. spicatum by column chromatography,
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Table 40: HPTLC profile of methanol extract of H. spicatum by column chromatography.

Track Fraction Peak Start Start Max Max Max End End Area Area
R Height R;  Height % R; Height Y%

i HB 1 0.08 34 0.10 75.9 241 0.14 4.2 1433.2 L1l
2 0.14 4.2 0.18 481.0 1530 020 3714 10723.1 8.34
3 020 3714 021 5218 1659 023 11.6 8766.2 6.82
4 0.23 1.6 0.25 35.2 L1z 027 0.0 7413 0.58
5 0.27 0.1 0.31 195.0 620 035 4.0 5991.0 4.66
6 0.35 4.0 0.38 25.2 080 038 25.0 472.2 0.37
7 0.39 24.7 0.41 50.0 1.59 043 0.9 1248.4 0.97
8 0.56 0.7 0.66 5858 2731 072 97.2 63410.1  49.30
9 0.72 97.2 0.75  305.1 970 0.80 15.9 113479 8.82
10 0.80 139 084 5970 1898 0.89 2.1 24485.1  19.04

2 B 1 0.51 17.2 0.55 3461  73.62 0.60 1.4 11390.0  75.60
2 0.6} 0.4 0.64 25.9 550 0.66 0.9 579.4 3.85
3 0.72 0.8 0.76 98.2 20.88 0.79 1.6 3097.8  20.56

3 BEA 1 0.08 10.4 0.11 40.4 211 0.14 0.8 934.6 1.38
2 0.16 0.2 0.19 3135 1634 020 1990 6023.9 8.90
3 0.20 199.0 021 3240 1689 0.23 1.3 4929.3 7.28
4 0.30 0.9 0.32 62.9 328 034 1.2 1376.1 2.03
5 0.58 1.3 6.65 718.1 3743 0.70 2.5 39089.2 5774
6 0.71 0.9 074 1158 603 077 1.3 118844  5.11

0.80 2.0 0.84 3438 1792 0.88 1.9 15362  17.56
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Results & Discussion

3.7 Isolation and characterization of compounds from Ethyl acetate fraction of
Methanol extract of P. integerrima and Hexane Benzene fraction of H. spicatum
Ethyl acetate fraction of Methanol extract of P. integerrima was found to be rich in
phenolic and flavonoid content; it was subjected to column chromatography for
isolation of flavonoids and phenolic compounds. The fractions obtained after elution
with different solvents were collected separately and subjected to HPTLC for
identification of compounds present. The fractions so obtained were further subjected
to preparative TLC for separation of compounds. Methanol extract of H. spicatum
which was found to be rich in terpenoids was subjected to column chromatography
and hexane benzene fraction so obtained was further separated by preparative TLC.
3.7.1Characterization of isolated compounds

The isolated compounds from P. integerrima and H. spicatum were identified using
physicochemical and spectral data.

3.7.1.1 Characterization of PI 1

Description: Yellow colored powder, m. p. 212-213° C and A max 256 nm in
methanol. The compound was found to be 83.65% pure by HPLC (Figure 37)

Figure 37: Assessment of % purity of P11 by HPLC
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Results & Discussion

Solubility: Freely soluble in Ethyl acetate and Methanol, insoluble in Chloroform and
Benzne.

Chromatographic studies: Thin layer chromatography of the compound using Ethyl
acetate: Formic acid: Acetic acid: Water(100:11:11:27) as mobile phase, silica gel 60
Fys4 as stationary phase and NP- PEG as a detecting agent revealed single spot at Ry
0.45 indicating flavonoid nature of the compound.

FTIR spectra

The IR spectra of the sample show the peaks from3410.10-370.34 ¢cm™ . The peaks in
the IR spectra from 3600-3300 cm™ represent alcoholic O-H, amine or amide N-H
and alkyne C-H. The spectra show broad peak in the range 3410.26-3336.96 cm™.
The alcoholic stretch is broad and strong near 3400 cm™. It indicates presence of
alcoholic O-H. Peaks at 3000-2800 cm™ indicate presence of alkyl C-H. The spectra
show presence of peak at the range 2983-2908.82 cm™.The spectra show peaks at
1654.98 cm™ indicating presence of alkene, C=C and C=0 unsaturation. Peak at
1863.30 cm™ indicates presence of C=O as this group is present in the range 1870-
1540. Peaks over 3000 cm™ confirm presence of aromatic compounds. Peaks at 1300-
1000 cm™ indicated the presence of C-O. The peaks at 1294.28, 1205.55, 1163.11 and
1064.74 confirm presence of C-O. The peaks at 1000-675 cm™ confirm presence of
C-H bending vibrations. Peaks at 870-625 em’ indicate phenyl rings substitution
bands. The FT-IR spectrum is shown in the figure 38.

Mass spectra

Mass spectra indicate molecular weight of the compound. In case of PI 1, M. Wt was
found to be 312. (Figure 39)

"H NMR spectra

The NMR data showed following results

PNMR(DMSO):1.03(3H,d); 2.52(4H,s); 3.165(4H.d); 3.742H.d); 4.42(4Hs);
5.22(2H,s); 5.24(2H,d); 6.14(1H,s); 6.32(1H,s); 6.82(1H,m); 7.32(2H,d); 7.65(2H,s);
8.05(1H,s) (Figure 40)

The spectra were matched with that of standard quercetin to confirm the identity of

the compound.
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Results & Discussion

Figure 41: Probable structure of PI1 1

Molecular formula CysH;9O4

Quercetin

3.7.1.2 Characterization of PI 2

Description: White powder, m. p. 205-206° C and A max 272 nm in methanol. The

compound was found to be 96.7% pure. (Figure 42)
Figure 42: Assessment of % purity of P12 by HPLC
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Selubility: Freely soluble in Ethyl acetate and Methanol, insoluble in Chloroform.

Chromatographic studies: Thin layer chromatography of the compound using Ethyl

acetate: Formic acid: Acetic acid: Water(100:11:11:27) as mobile phase, silica gel 60

Fas4 as stationary phase and NP- PEG as a detecting agent revealed single spot at Ry

0.6 indicating flavonoid nature of the compound.
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Resuiflts & Discussion

FTIR spectra

The IR spectra of the sample show the peaks from3491.27-441.71 cm™ The peaks in
the IR spectra from 3600-3300 cm™ represent alcoholic O-H, amine or amide N-H
and alkyne C-H. The spectra show broad peak in the range 3491.27-3362.04 cm™.
The alcoholic stretch is broad and strong near 3400 cm™. It indicates presence of
alcoholic O-H. Peaks at 3064-2802 cm™ indicate presence of alkyl C-H. The spectra
show presence of peak 3064.99 and3014.84 cm’ indicating preéence of aromatic C-H
stretching. The spectra show peaks at 1654.98 cm™ indicating presence of alkene,
C=C and C=0 unsaturation. Peaks at 2802.66, 2659.93 and 2592.41 cm™ confirm
presence of carboxylic acid O-H stretch. Also the peaks in the range 3300-2500°™"
represent carboxylic group. Peaks over 3000 ™! indicate presence of aromatic
compounds. The peaks at 1000-675 ™! confirm presence of C-H bending vibrations.
Peaks at 870-625 “™! indicate phenyl ring substitution bands. The FT-IR spectrum is

shown in the figure 43.

97



iscussion

-

results & D

El srivaryal

llll["(
400

l LA M e § I N it i ) ‘
1000  BOOQ 600

I A e 1

S0LL

j
1200

IR spectra of compound PI 2

Figure 43

Ty

1
1600

LA S 4

i
1400

L |

|
1800

L

B

i

2400 2000

T

LB B S B A

i

3200 2800

| LN

LR S |

;;\1;%!;!1&3

g ®

4000 3800

98




zm

Feaastins dheesstenss b chesesl

‘org

0¥l 0Tl 00! A 74
T é |
LN ~ Lol g h M
m . op ﬁ,..
: ! [
szl ! I
I .
g 1-000001
e -000002
, ‘ _ JUCN!2POIN'OF
(0vLZELI00DLIDMAOsRE (89€)490'¢ SBuIS:apOAMEY
: $8ISAuAYSSUIN
(89€:4UBIG)L90°COUILY  Jigaur]

7 1d Jo vaydads sseppl :pp 2anSig

UOISSNISIT, B SYNSTY,



001

bk - N
L s 2,
et T -3 ] ® 5 5 4 ] & kY
PR S BB bl es o oor-Snmihosond e bovoboesnbomsnsh s b asbonsl i s mcsbitna i
IJM. \s\,..\.ltl:x l\ft.\\.‘l ‘I.fff\)z \\u.\l.&!}-s!:t}ﬂ?
; / ..-
« \
L f M
¢ \ s
4 : ‘.\ {
M._ \. ...\ .m
N E
w
W
i
w
\M
I°FT f4A8° 8 SEINEL 4
LS EHE'Y  VRLOHHEY) -
L CER 0 BRLTUNAN [
B™EEY TRE" 3 FLRTPSCT
- riret s JdELnweo a
L VIA"H  SERTH5PAT -
L 2 3 g2¥%°9 1DB5‘b4IVD 13
t UMY I HAA  LIMSIENI TN i

7 1d punodwiod yo YN :st d4nsiy

UOISSHNISIU(T. ¥ SIS



'ResuCts & Discussion

Molecular. Wight of Pl 2 was found to be 253. (Figure 44)
NMR spectra
'TheNMR data showed following results which are represented in Figure 45.
PNMR(DMSO0):2.5(IH,s); 3.45(8H,s); 3.165(4H,d); 6.89(2H.d); 6.9(IH,m); 9.2(2H,s)
Figure 46: Probable structure of Pl 2

Molecular formula C1sH1204

OCH

3.7.1.3 Characterization of Pl 3

Description: Buff colored powder, m. p. 210° C and X max 217 nm in methanol. The
compound was 97.6% pure. (Figure 47)

Solubility: Freely soluble in Ethyl acetate and Methanol, insoluble in Chloroform.
Chromatographic studies: Thin layer chromatography of the compound using
chloroform: ethyl acetate (7:3)as mobile phase, silica gel 60 Fzsa as stationary phase
and Ferric chloride as a detecting agent revealed single spot at Rf 0.7 indicating

phenolic nature of the compound.
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Results & Discussion’

Figure 47: Assessment of % purity of P13 by HPLC
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FTIR spectra

The IR spectra of the sample show the peaks from3365.90-443.64 cm™ . The peaks in
the IR spectra from 3365.90-2592.41cm™ represent O-H stretch in carboxylic acid
region. The spectra show peaks at 3365.90 - 3018.70 cm™. This indicates C-H stretch
in alkenes. The peak at 3066.92 and 3018.70 cm™ confirms aromatic C-H stretch. The
peak at 2050.40 cm™ indicates presence of alkene. The peaks in the range 1620.26-
1309.71 cm™ indicate C-C stretch within the ring indicating presence of aromatic
group. The spectra show peaks at 1241.91, 1205.55 and 1028.09 cm™ indicating C-O
stretch of alcohol and phenol. Arome'ttic bending of C-H is represented by peaks
866.07, 763.84 and 704.04. The FT-IR spectrum is shown in the figure 48.

Mass spectra

Molecular Weight of PI 3was found to be 170. (Figure 49)

'H NMR spectra

The NMR data showed following results (Figure 50)
PNMR(DMSO0):2.50(1H,s); 3.5(9H,s); 6.8(3H,s); 8.8(1H,s); 9.18(2H,s)
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Results & Discussion

IR spectra for P13

Figure 48
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Results & Discussion

Figure 51: Probable structure of P13

Molecular formula C7H;¢05

the compound.

HO

3.1.7.4 Characterization of HS
Description: White crystalline needles, m. p. 107-108° C and A max 217 nm in

COOH

OH

OH

Gallic acid

The spectra were matched with that of standard gallic acid to conform the identity of

methanol. Purity of the compound was found to be 97.8%. (Figure 52)
Figure 52: Assessment of % purity of HS by HPLC
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Solubility: Freely soluble in Benzene, Hexane and Chloroform, insoluble in Methanol

and Ethyl acetate.
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Results & Discussion

Chromatographic studies: Thin layer chromatography of the compound using
Toluene: Chloroform: Ethanol (4:4:1) as mobile phase, silica gel 60 F»s4 as stationary
phase and AS reagent as a detecting agent revealed single spot at R¢0.17 indicating
diterpene nature of the compound
FTIR spectra

The IR spectra of the sample show the peaks from3387.11-385.78 ¢cm™ The peaks in
the IR spectra from 3387.11-3230.87cm™’ represent C-H stretch in alkenes. Peaks at
1388, 1367 and 1174 cm™ indicate presence of gem dimethyl. The spectra show peaks
between 3039.91-2931.90 cm™.. This indicates C-H stretch. The peaks at 1512, 885, 7
77 cm™ confirms presence of furan ring. Presence of alkanes is represented by peaks
1292.35, 1253.77, 1209.41 and 1174.69. The peaks at 1250-1111 cm™ confirms the
stretch in lactones and 1650-1500 cm™ indicates presence of C=0. The FT-IR
spectrum is shown in the figure 53.
Mass spectra
Molecular Weight was found to be 206. (Figure 54)
TH NMR spectra
The results of NMR (Figure 55) are as follows:
PNMR(CDCl;):0.82(1H,s);0.878(1H,s);1.25(3H,s);2.5(1H,s);2.27(2H,s); 1.9(2H,d);
2.41(2H.d); 2.461(2H,d); 2.76(1H,s); 3.82(6H,d); 4.22(4H.,d); 4.59(2H,s); 5.32(1H,s);
5.38(1H,s); 5.82(1H,s); 6.26(1H,d); 6.31(1H,s); 6.89(4H,d); 7.24(1H,s);
7.35(1H,s);7.46(1H,s); 7.67(2H,d) |
The formula was derived on the basis of elemental analysis and the structure was
predicted on the basis of IR and NMR spectra. The physicochemical properties and
the spectra of the predicted compound were matched with that of standard to confirm

the nature of the compound.
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Results & Discussion
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Results & Discussion

Frequencies of NMR of HS
INDEX  FREQUENCY ©FM HETGHT  INDEX  FREQUENCY FPH HEIGHT
1 2804.283 7.678 8.0 At 326,163 1.084 7.4
2 2094.666 7.647 28,5 41 319.086 1.083 7.3
L 2278.7112 7.594 28.7 42z -+ SOD.ESE 1.902 1.1
4 £240.201 7.468 4.6 43 263.521 0.878 23.9%
5 £281.949 7.438 47.4 44 247,566 9.828 8.3
6 2208.293 7.3%8 9.0
? 2175.008 7.249 8.9
B 2068.280 6.893 4.1
s 2060.028 ©§.855 51.8
10 2041.828 6.803 8.0
11 1895.259 §.318 24.8
12 1873.300 6.263 2.7
13 1748.694 5.628 8.2
14 1735.881 5.785 2.3
15 1598.728 $.528 7.0
16 1378.770 4.5%8 17,3
17 1275.242 4.250 45.8
16 1268.365 4,207 44.7
13 1281.488 4,204 20.7
20 1249.,085 4,160 g.9
21 1243,059 4.(48 5.2
22 1146.288 3.82% 182.0
23 1102.722 8.682 4.5
24 828.797 2.762 2.7
25 730.596 2.435 2.6
28 723.719 2.412 2.8
27 692,361 2.307 4.8
8 §84,384 2.281 4.8
28 638,171 2.127 5.7
an 608,738 2,024 12.9
31 603,287 2.010 1.7
82 $70.228 1.800 5.1
33 $44,086 1.813 5.9
34 477.898 1.552 1.5
38 495.184 1.350 72.2
3% 388.807 1.327 116.8
87 331.155 1.304 93.8
38 382.978  1.27% 70.8
39 875,476 1.251 87.0

Figure 56: Probable structure of HS

Molecular formula: CooHa60;3.

Furanoditerpenoid
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Results & Discussion

3.8 Quantification of identified compounds in P. integerrima and H. spicatum by
HPTLC

3.8.1 Quantification of Kaempferol in H.spicatum by HPTLC

The TLC profile showed presence of flavonoids at different Ry viz 0.14, 0.48,
0.62 and 0.77. The test extract and standard marker were run simultaneously by TLC
and found similar R¢, for test extract it was 0.71 and for standard Kaempferol 0.78.
Hence, it was further subjected to HPTLC for quantitative determination Results are
given in Table 41. The 5 of Kaempferol was found to be 0.8% in methanol extract of
H. spicatum.
3.8.2 Quantification of Quercetin and gallic acid in methanol extract of P.
integerrima by HPTLC

The TLC profile showed presence of quercetin and gallic acid in Methanol
extract of P. integerrima. Their presence was confirmed by co-TLC with the standard.
Therefore, it was further subjecied to quantification by reported method. Results are
reported in Table 43 and 45. The methanol extract was found to be rich in quercetih

and gallic acid and the % was 4.94 and 5.63 respectively.
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ResuCts & Discussion

Figure 57: Quantification of Kaempferol in methanol extract H. spicatum

Graph 2: Calibration curve for Kaempferol

Standard

Extreat

Standard

"Too

Table 41: Quantification of Kaempferol in methanol extract of H.spicatum

Track Start
Rr

| 0.33
0.32
0.32
0.32
0.32

oaBs oW N

Start

Height

21
0.4
11
2.2
171

Max
Rr
0.47
0.47
0.47
0.46
0.46

Max

Height

418.5
451.0
289.0
486.2
475.9

End

Rr

051
051
051
051
051
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End
Height

8.1

9.5
5.6
5.6
17.1

Area

14395.9
17680.2
10270.6
20250.9
21467.8

Amt of
Kaempferol

1.0pg
2—Opg
3-Opg
0.08pg
4.0pg



HesuCts & Discussion

Figure 58: HPTLC fingerprint for quantification of Quercetin in Methanol

extract P.integerrima

1

Standard Extract Standard

Table 42: HPTLC fingerprint of Quercetine in methanol extract P.integerrima

Track  Start Start  Max Max End End Area
Rr Height Rr Height Rr Height
1 0.90 0.2 0.94 26.9 0.97 0.2 574.7
2 0.89 0.2 0.94 97.7 0.97 16 2003.8
3 0.89 0.0 0.93 22.6 0.96 0.0 510.8
4 0.89 15.3 0.94 258.2 0.96 0.8 6374.8
5 0.89 5.6 0.94 288.9 0.96 0.3 7420.6
6 0.89 26.7 0.94 289.9 0.97 0.9 7824.1
7 0.90 5.6 0.94 318.1 0.97 1.7 9141.3
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ResuCts & Viscussion

Graph 3: Calibration curve for Quercetin

Substance: Substance 1 @ 254 nm Regression mode: Linear

Y = 3066 573 + 150.775 * X r * 0.90493 sdv = 3.97%

Table 43: Quantification of Quercetine in methanol extract P.integerrima

Track Rf Amount  Height Max  X(Cal) Area X(Cal)

(ng) % (ng) (ng)
! 0.94 400 29.89 100 574.12
2 0.94 600 97.89 100 2003.80
3 0.93 22.59 100 3600  510.82 360.0
4 0.93 88.25 100  471.0 200320 4945
5 0.93 800 258.23 100 6374.83
6 0.94 1000  288.91 100 7420.63
7 0.94 1200  289.64 100 7824.09
8 0.94 1400  318.11 100 9141.30
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HesuCts & Discussion

Figure 59: HPTLC Fingerprint for quantification of Gallic acid in Methanol

extract P.integerrima

Standard

Table 44: HPTLC fingerprint of Gallic acid in methanol extract P.integerrima

Track

~N o o A O Ow N

Start

Rf

0.78
0.78
0.77
0.78
0.78
0.77
0.77

Start
Height

0.8
12
0.8
0.9
2.3
0.0
0.4

Max

Rf
0.84
0.84
0.83
0.83
0.83
0.83
0.84

Max

Height

177.7
325.9
383.2
129.1
245.2
432.0
470.6
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Max

%

100
100
100
100
100
100
100

End
Rf
0.87
0.87
0.88
0.87
0.87
0.88
0.89

End
Height

0.6
0.4
0.0
0.1
0.0
0.1
0.7

Area

4393.7
8843.5
10897.1
3040.5
6262.1
12640.3
14406.9



HesuCts & Discussion

Graph 4: Calibration curve for Gallic acid

Table 45: Quantification of Gallic acid in methanol extract P.integerrima

Track Rf

1 0.84
0.84
0.83
0.83
0.83
0.83
0.83

~N o o1 B~ O w N

Amount

(ng)
400
800
1000

1200
1400

Height

177.67
325.92
383.23
129.09
245.22
432.05
470.56

Max
%
100
100
100
100
100
100
100

X(Cal)

(ng)

360.0
577.61

Area

4393.70
8843.48
10897.05
3040.46
6262.12
12640.29
14406.91

X(Cal)
(ng)

360.0
563.47

3.9 In vitro antioxidant activity of different extracts and factions of P.

integerrima

Free radicals are generated in the body due to several reasons one of which is stress.

The free radicals are implicated for several disorders like cancer, hepatitis, arthritis

etc. in treatment of these diseases antioxidant therapy gained utmost importance. P.

integerrima was found to be rich in phenolics and flavonoids therefore all the extracts

and fractions were subjected to in vitro antioxidant activity. The results are discussed

in this section.
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HesuCts & 'Discussion

Figure 60: DPPH free radical scavenging activity of extracts, fractions and
isolated compounds of P. integerrima

DPPH free radical scavenging DPPH free radical scavenging activity
activity of aqueous and methanol of fractions methanol extract of P.
extract of P. integerrima integerrima
2 © 2 —e— Ascorbic acid
gw > o —e— Ascorbic acid o2 o AFMPI
S E —e— AQ extract % % o
T O wn ISR
g ° ME extret @
< o N —K— MFMPI

Cone (meg/ml) Cone (meg/ml)

DPPH free radical scavenging activity
of isoalted compounds from methanol
extract of P. integerrima

- Ascorbic acid
P11
R2

-PI3

DPPH activity is a quick and reliable parameter to assess in vitro antioxidant activity.
DPPH is a stable free radical at room temperature and accepts an electron or hydrogen
radical to become a stable diamagnetic molecule (Soares, 1997). The absorption
maximum of a stable DPPH radical in methanol was at 512 nm. The decrease in the
absorbance of DPPH radical caused by antioxidant because the reaction between
antioxidant molecule and free radical progresses which results in the scavenging of
radical by hydrogen donation (Chang, 2002). The results of our studies indicate that
the extracts and the fraction showed dose dependant activity. 1Cso was found at the

concentration I00Omcg/ml. (Table 46)
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ResuCts & Discussion

Figure 61: Reducing power assay of extracts, fractions and isolated compounds
of P. integerrima.

Reducing power assay of aqueos and Reducing power assay of fractions
methanol extract of P. integerrima of methanol extract of P. integerrima

-Ascorbic acid
- AQ extract
AJEextrct

Absorbance
0 91 Q\ g) (C)D
Absorbance

w I @ o0 —

n un

Conc(mcg/ml) Cone (meg/ml)

Reducing power assay of isolated
compounds of P. integerrima

- Ascorhic acid
-PIL

PI2
-P13

Cone (meg/ml)

The antioxidant activity has been attributed to various mechanisms. Among which
are the prevention of chain initiation, the binding of transition, the prevention of
continued hydrogen abstraction, the reductive capacity and radical scavenging. The
reducing capacity of extract or compound may serve as a significant indicator of its
potential antioxidant activity (Meir, 1995). For measurement of the reductive ability,
ferric to ferrous transformation was assessed. The extracts and fractions showed
comparable activity to that of the reference standard. The results of antioxidant

activity of extracts, fractions and isolated compounds are reported in Table 47.
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ResuCts & Discussion

Figure 62: Scavenging of hydrogen peroxide of extracts, fractions and isolated

compounds of P. integerrima.
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Although hydrogen peroxide is not very reactive, it can sometimes cause cytotoxicity
giving rise to hydroxyl radicals in the cell. Thus removing hydrogen peroxide is very
important throughout the food system. Scavenging of hydrogen peroxide may be due
to donation of electrons to hydrogen peroxide thus neutralizing it to water (Elmasta,

2006). Extracts, fractions as well as isolated compounds were found to possess good

antioxidant activity by scavenging hydrogen peroxide. The results are given in Table

48.
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Figure 63: Hydroxyl radical scavenging activity of extracts, fractions and

isolated compounds of P. integerrima.
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Hydroxyl radical is very reactive and can be generated in the cells through Fenton
reaction. The potential scavenging ability of phenolic substances may be due to the
active hydrogen donor ability of hydrogen substitution. Similarly, high molecular
weight and proximity of many aromatic rings and hydroxyl groups are more important
for free radical scavenging by specific functional groups (Korycka, 1978). The results
mentioned in Table 49 indicate the extracts, fractions and isolated compounds possess

activity comparable to that of standard.
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3.9 Biological screening of extracts and fractions
3.9.1 Acute toxicity studies

All the selected extracts and fractions were subjected to acute toxicity studies as
per OECD guidelines. None of the extracts and fractions showed mortality even at the
dose of 2000mg/kg and therefore considered to be safe.

All the extract and fractions were investigated for adaptogenic activity using
different models.
3.9.2 E.coli induced abdominal sepsis in mice

Different extracts and their fractions were subjected to evaluate the increase in

WBC and % neutrophils in E.coli induced abdominal sepsis.
Table 50: Effect of Aqueous and Methanol extracts of P. infegerrima on WBC

and neutrophils count in E. coli induced abdeminal sepsis in mice.

No Groups Dose WBC Neutrophils (%)
(mg/Kg) (10°*/ mm®)
1 Group 1 Control 1.800+0.17 9.33 +£1.16
(0.1% Sod CMC)

2 Group IlI Aqueous 100 2.337£0.07 13.83 £1.7
3 Group IV Aqueous 200 2.40 £0.18** 14.00+ 1.2%
4 Group V Aqueous 500 3.65£0.28** 23.67+ 1.22%*
5 Group VI Methanol 100 2.11£0.14 11.17 £1.6
6 Group VII Methanol 200 " 1.95 +0.14 12.83 +2.04
7 Group VIII Methanol 500 2.350 £0.17%* 13.50 +2.07%

Six animals were used. *p< 0.5, ** p<0 .01, *** p< 0.001 Statistical analysis is
done by applying One way ANOVA followed by Bonferronis test.
Graph 5: Effect of Aqueous and Methanol extracts of P. integerrima on WBC

and neutrophils in E. coli induced abdominal sepsis in mice.
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Aqueous -and Methanol extracts of P. integerrima and their fractions in different
solvent were subjected to peritonitis by E.coli. The effect of extracts and fractions on
WBC and % Neutrophils were evaluated. The mortality due to peritonitis was
assessed in control and treatment groups. It was observed that there was 100%
mortality in control group. In the treatment groups in 100 and 200mg/kg body wt dose
in aqueous and Methanol extract 50% mortality was observed. The WBC count was
found to be 2.337+0.07 and 2.11+0.14 respectively. In the group treated with
500mg/kg, 33 % mortality was observed. The WBC count was 3.65+0.28 and 2.350
+0.17 (p<0 .01). The results are recorded in Table 50. Both the extracts, at 500 mg/kg
were found to be more significant i.e. p<0 .01. There was significant increase in WBC
and % of Neutrophils. The % Neutrophils in Aqueous 500mg/kg dose was 23.67+
1.22 (p<0 .01) and Methanol extract S00mg/kg 13.50 + 2.07(p<0 .05).

Table 51: Effect of ijactions of Methanol extract of P. integerrima on WBC and

Neutrophils in E. coli induced abdominal sepsis in mice

No Groups Dose (mg/Kg) E.coli induced abdominal sepsis in mice
WBC Neutrophils
(10°/ mm?) (%)
1 Group | Control 1.667+ 0.16 9.500+1.64
(0.1% Sod. CMC)
2 Group Il CFMPI 50 4.033x0.64 C10.67+1.21
3 Group IV CFMPI 100 6.700+1.58 10.00+1.41
4 Group V CFMPI 150 8.617x1.34* 11.33+0.81
5 Group VI AFMPI 50 4.050+1.83 10.00+1.09
6 Group VII AFMP1 100 7.683+1.70 10.00+1.41
7 Group VIII AFMPI 150 8.71742.46%* 18.50+1.87%%
8 Group IX EFMPI 50 3.08340.45%** 17.17+5.26%%%
9 Group X EFMPI 100 9.600+0.57%** 14.8342,78%%*
10 Group XI EFMPI 150 9.2174£2.64%%* 16.17£2.56%**
11 Group XII MFMPI 50 5.683+1.30 17.50+2.88%*+
12 Group XIII MFMPI 100 8.800+£2.34*** 18.50 4,32 **
13 Group X1V MFMPI 150 8.050+£2.12* 16.00+4.050*

Six animals were used. *p< 0.5, ** p<0 .01, *** p< 0.001 Statistical analysis is

done by applying One way ANOVA followed by Bonferronis test.
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Graph 6: Effect of fractions of Methanol extract of P. integerrima in on WBC

and Neutrophils E. coli induced abdominal sepsis in mice.
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Table 52: Effect of fractions of Aqueous extract of P. integerrima on WBC and

Neutrophils in E. coli induced abdominal sepsis in mice

No Groups Dose E.coli induced abdominal
(mg/Kg) sepsis in mice
WBC Neutrophils
(10°*/ mm®) (%)
1 Group 1 Control 1.667+ 0.16 9.500+1.64
(0.1% Sod. CMC)

2 Group I EFAPI 50 3.150+0.39 10.83+1.16
3 Group I EFAPI 100 4.067x1.16* 16.67+4.13%* .
4 Group IV EFAPI 150 3.600+0.79 16.17+3.48%%*
5 Group V MFAPI 50 3.783+£1.68* 10.00x1.09
6 Group VI MFAPI 100 3.433+0.78 16.50::4.37%*
7 Group VII MFAPI 150 5.267£0.99** 18.50:1.87**
8 Group VIII BFAPI 50 2.650+0.43 10.67+1.03
9 Group IX BFAPI 120 4.067+1.50%* 14.83+2.78
10 Group X BFAPI 150 4.383+0.57*** | 16.17£2.56%**

Six animals were used. *p< 0.5, ** p<0 .01, *** p< 0.001 Statistical analysis is

done by applying One way ANOVA followed by Bonferronis test.
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Graph 7: Effect of fractions of Aqueous extract of P. infegerrima on WBC and

Neutrophils in E. coli induced abdominal sepsis in mice
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The chloroform fraction of methanol extract of P. integerrima was found to be
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toxic as there was 100% mortality in all the groups. Acetone fraction of Methanol
extract of P .infegerrima at the dose level 150mg/kg was found to be significant i.e.
p<0 .01 with WBC 8.7174+2.46 (p<0 .01) and Neutrophils 18.50+1.87 (p<0 .01)
Mortality in case of 50 and 100mg/kg was found to be 66% and there was no
significant increase in WBC and % of Neutrophils. Ethyl acetate fraction of Methanol
extract and remaining Methanol fraction of Methanol extract of P. infegerrima was
found to be most significant with p< 0.001.The mortali_fy in this group was 33%. The
WBC count and % neutrophils were considerably increased. The results are given in
Table 52.

Table53: Effect of Aqueous and Methanol extracts of H. spicatumn on WBC and

neutrophils in E. coli induced abdominal sepsis in mice.

No | Groups Dose (mg/Kg) WBC Neutrophils
(10°/ mm’®) (%)

1 Group 1 Control(0.1% 2.167 £0.40 11.17£2.04
Sod CMC)

2 Group II Aqueous 100 2.867+0.53 12.83t1.16

3 Group III Aqueous 200 3.0504 0.32%* 15.33£1.50%*

4 Group IV Aqueous 500 3.050+0.17* 22.1’7::i:2.78***

5 | Group VII | Methanol 100 | 2.817£0.67 14.0020.63

6 Group VIII | Methanol 200 3.117£0.11*+* 14.67%:’:1 .03*

7 Group IX Methanol 500 3.383+0.19*** 15.50:; +2.07*%*

Six animals were used. *p< 0.5, ** p<0 .01, *** p< 0.001 Statistical analysis is

done by applying One way ANOVA followed by Bonferronis test.
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Graph 8: Effect of Aqueous and Methanol extracts of H. spicatum in WBC and

Neutrophils E. coli induced abdominal sepsis in mice
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In case of E. coli induced peritonitis in mice, there was 50% mortality in control
group. The groups treated with Aqueous extract of H. spicatum showed 66% mortality
whereas in the groups treated with Methanol extract of H. spicatum showed 33.3%
mortality. There was significant increase-in WBC and % neutrophils with Methanol
extract and it showed dose dependant response. Aqueous and Methanol extract of H.
spicatum at the dose 100mg/kg was not found to be effective as there was no
significant increase in WBC and Neutrophils. WBC count in groups treated with
methanol extract at 200 and 500mg/kg was3.117+0.11 and 3.383+0.19 (p<0 .01, p<
0.001). % neutrophils was found to be 14.67+1.03 and 15.50 £2.07 (p< 0.5, p<0
.01).Though aqueous extract showed significance p< 0.001 at 500 mgkg in %
neutrophils, the extract was not found to be active. The results are represented in
Table 53.

Chloroform fraction, Ethyl acetate fraction and remaining Methanol fraction of
Methanol extract were found to be effective in groups treated with 150mg/kg. WBC
count in these groups was found to be 3.050+0.17, 3.38340.19 and 3.167+0.51
respectively (p< 0.001). The same groups showed increase in % neutrophils i.e.
17.33£1.75 (p< 0.001), 15.50+ 2.07 and 16.33 +1.36 respectively (p<0 .01). Table 54

represents results of fractions of Methanol extract of H. spicatum.
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Table 54: Effect of fractions of Methanol ‘extracts of H spicatum in E. coli

induced abdominal sepsis in mice on WBC and neutrophils count

Neutrophils

No | Groups Dose (mg/Kg) | WBC
| (10°/ mm®) (%)
1 Group I Control 2.167 £0.40 11.17+2.04
(0.1%Sodium
CMC)
2 Group II CFMHS 50 1.767+0.15 12.17+1.32
3 Group HI CFMHS 100 2.3834+0.17* 12.67+2.16
4 Group IV CFMHS 150 3.050:£0.17*%* | 17.33%]1.75%%*
5 Group V EFMHS 50 2.167+0.33 13.33%0.81
6 Group VI EFMHS 100 2.767+0.49% 14.67;1:1.03*
7 Group VII EFMHS 150 3.383+0.19%** | 15.50£2.07%*
8 Group VIII MFMHS 50 2.467+0.34 11.83%+1.83
9 Group IX MFMHS 100 2.81740.67* 16.17%1.47%*
10 | Group X MFMHS 150 3.167+0.51*** 16,33 £1.36%*

Six animals were used. *p< 0.5, ** p<0 .01, *** p< 0.001 Statistical analysis is

done by applying One way ANOVA followed by Bonferronis test.

Graph 9: Effect of fractions of Methanol extracts of H spicatum in E. coli

induced abdominal sepsis in mice on WBC and neutrophils count
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Acute bacterial peritonitis is a life threatening condition ;characterized by
presence of bacteria in the germfree peritoneal cavity (Martin et al, 1992). Host
defense is a classical domain of the innate immune system as a rapid response to

pathogens is essential for the host to survive. Treatment of this condition has focused
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on surgery, antibiotics and nutritional support. But in-spite of this, fatal complications
have been reported. A factor which influences the recovery is host defense
mechanism (Bigoniya and Rana, 2008). In E. coli induced abdominal sepsis,
protection offered by the extracts could be attributed to secretion of IL-1 and GM-
CSF from activated macrophages. Activated macrophages secrete number of
cytokines like IL-1 and GM-CSF which in turn stimulate other immunocytes like
neutrophils (Rao and Patel, 1978). Intra abdominal sepsis is a major cause of
morbidity and mortality following trauma. The positive immune prophylactic efficacy
of the extracts can be assessed by measuring mortality rate against E.coli induced
abdominal sepsis (Rao et al 1994). Neutrophils and macrophages are active in
phagocytosis. They ingest and destroy bacteria with lysozyme defensins and strong
antioxidants like superoxide anion, hydrogen peroxide and hypochlorite anion
(Tortora, 1996). In case of H. Spicatum whole Methanol extract found to possess
significant protection against peritonitis. Similar observation was reported by Puri etal
(1993).Ethanol extract and purified diterpene andrographaloid of A. paniculata have
been shown to induce significant stimulation of macrophages in peritonitis. The
stimulation was lower with purified andrographaloid indicating contribution of other
phytoconstituents towards immunostimulation. Extracts also showed significant
increase in WBC and neutrophils thus it may have humoral immune response
potentiating effect. T. cordifolia was found to be effective against E. coli induced
abdominal sepsis. The mortality in the treatment group was reduced as compared to
the immunosuppressed group. Immunotherapeutic modification of E. coli peritonitis
was investigated by Thatte (1992). Peritonitis with T. cordifolia was reduced from
100% in control to 17.8% in the treated groups. The extracts of P. integerrima and H.
spicatum and their fractions significantly protected the animals against peritonitis.
The results of our findings are comparable to the earlier reports.
3.9.3 Carbon clearance test in mice
Different extracts and the fractions were subjected to carbon clearance test in mice to

assess the increase in the phagocytic index. The results are summarized below
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Table - 55:  Effect: of Aqueous and Methanol extracts of P.: infegerrima on

Phagocytic index in mice.

No Groups Dose (mg/Kg) Phagocytic index

1 Group ! Control 0.1056 = 0.03
(0.1% Sod CMC)

2 Group II Aqueous 100 0.1066 + 0.02
3 Group I1I Aqueous 200 0.1362 £ 0.05+%*
4 Group IV Aqueous 500 0.1362 £ (.05%%*
5 Group V Methanol 100 0.1056 = 0.02
6 Group VI Methanol 200 0.1322 + .01 %**
7 Group VII Methanol 500 0.1558 & 0.01%**

Six animals were used. *p< 0.5, ** p<0 .01, *** p< 0.001 Statistical analysis is

done by applying One way ANOVA followed by Bonferronis test.

Graph 10: Effect of Aqueous and Methanol extracts of P. integerrima on

Phagocytic index in mice
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Aqueous and methanol extracts at dose level 200 and 500mg/kg possess macrophage

stimulatory activity as evidence by increased phagocytic index in carbon clearance

test. The phagocytic index for control was found to be 0.1056 + 0.03 and that of
standard was found to be0.1533+0.02573. Aqueous and Methanol extract at
200mg/kg body wt was 0.1362 + 0.05 and 0.1322 + 0.01 respect;ively (p< 0.001).
Aqueous and methanol extract at 500mg/kg body wt was 0.1362 + 6.05 and 0.1558 +
0.01 respectively (p< 0.001). (Table 55)

In case of different fractions of Methanol extract, Chloroform exftract of Methanol

extract of H. spicatum was ineffective at 50,100,150mg/kg body wt. Acetone fraction
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and remaining Methanol fraction of Methanol extract were found to be effective at
dose level 100 and 150mg/kg body wt. Ethyl acetate fraction of Methanol extract at
all three dose levels were found to be effective ie. 0.1564 +£0.010 (p<0 .01),
0.161340.02and 0.1662+0.005 (p<0.001) The results are reported in Table 56.

Aqueous extract and Methanol extract of H. spicatum at 500mg/kg were found to
be effective with the evidence in increase in the phagocytic index. The phagocytic
index was 0.1362+ 0.0059 and 0.1558+0.0012 for Aqueous extract and Methanol
extract at 500mg/kg (p< 0.001) respectively. The increase in the phagocytic index was
comparable to standard.

Table 56: Effect of fractions of Methanol extract of P. integerrima on Phagocytic

index in mice

No Groups Dose (mg/Kg) Phagocytic index

i Group 1 Control 0.1056 = 0.03
(0.1% Sod. CMC)

2 Group 11 CFMPI 50 0.1533£0.010
3 Group HI CFMPI 100 0.09222+0.002
4 Group IV CFMPI 150 0.1217£0.033 .
5 Group V AFMPI 50 0.1089+0.028
6 Group VI AFMPI 100 0.1590£0.017%**
7 Group VII AFMPI 150 0.1645£0.015%**
8 Group VIII EFMPI 50 0.1564 +0.010%*
9 Group IX EFMPI 100 0.1613+£0.02%**
10 Group X EFMPI 150 0.1662+0.005***
11 Group XI MFMPI 50 0.1311+0.01
12 Group XII MFMPI 100 0.1721+£0.0060***
13 Group XHI MFMPI 150 0.1690£0.0078**

Six animals were used. *p< 0.5, ** p<0 .01, *** p< 0.001 Statistical analysis is

done by applying One way ANOVA followed by Bonferronis test.
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Graph 11: Effect of fractions of Methanol extract of P. integerrima on Phagocytic

index in mice
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Table 57: Effect of fractions of Aqueous extract of P. integerrima on Phagocytic

index in mice

No Groups - Dose (mg/Kg) Phagocytic index
1 Group 1 Control 0.1056 = 0.03
(0.1% Sod. CMC)
2 | Group II EFAPI 50 0.09222+0.002
3 | GroupIII EFAPI 100 0.1544%:0.010%**
4 | GrouplV EFAPI 150 0.1467+£0.02%%*
5 | GroupV MFAPI 50 0.09007+0.002
6 | GroupVI - MFAPI 100 0.1460+0.01%*
7 | Group VII MFAPI 150 0.1505£0.01%*
8 | Group VII BFAPI 50 0.09327£0.07
9 | GroupIX BFAPI 120 0.1287+0.01
10 | Group X BFAPI 150 0.1613+0.02*

Six animals were used. *p< 0.5, ** p<0 .01, *** p< 0.001 Statistical analysis is

done by applying One way ANOVA followed by Bonferronis test.
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Graph 12: Effect of fractions of Aqueous extract of P. integerrima on Phagocytic

index in mice
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In case of fractions of Aqueous extracts; Butanol fraction was found to be least
effective. At dose level 150mg/kg, the phagocytic index was 0.1613+0.02 (p<0.5)
Ethyl acetate fraction at dose level 100 and 150mgkg body wt was
0.1544+0.010and 0.1467+0.02 respectively (p<0.001). Methanol fraction
at dose level 100 and 150mg/kg body wt was 0.1460+0.01and 0.1505+0.01
respectively (p<0.01) (Table 57)

Table 58: Effect of Aqueous and Methanol extracts of H. spicatum on Phagocytic

index in mice.

No Groups Dose (mg/Kg) Phagocytic index

1 Group 1 Control 0.1056+0.0003
(0.1% Sod CMC)

2 Group I Aqueous 100 0.1106 +0.010
3 Group 1L Aqueous 200 0.1206+0.014
4 Group IV Aqueous 500 0.1362:+ 0.0059%**
5 Group V Methanol 100 0.1170+0.015
6 Group VI Methanol 200 0.13220.014%*
7 Group VII Methanol 500 0.1558+0.0012%**

Six animals were used. *p< 0.5, ** p<0 .01, *** p< 0.001 Statistical analysis is

done by applying One way ANOVA followed by Bonferronis test.
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Graph 13: Effect of Aqueous and

Phagocytic index in mice
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Table 59: Effect of fractions of Methanol extracts of H. spicatumn on Phagocytic

index in mice.

No | Groups Dose (mg/Kg) Phagocytic index

i Group I Control 0.1056+0.0003
(0.1% Sod CMC)

2 | Groupll | CEMHS 50 0.09793%0.0060

3 Group 1 CFMHS 100 0.1290+0.011**

4 Group IV CFMHS 150 0.1362+0.0059***

5 Group V EFMHS 50 0.1060+0.0027

6 Group VI EFMHS 100 0.1322:4:0.014%%*

7 Group VII | EFMHS 150 0.1558+0.0012%**

8 Group VIII | MFMHS 50 0.1220+£0.012

9 Group IX MFMHS 100 0.1230£0.018

10 Group X MFMHS 150 0.1246+0.0059*

Six animals were used. *p< 0.5, ** p<0 .01, *** p< 0.001 Statistical analysis is

done by applying One way ANOVA followed by Bonferronis test.
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Graph 14: Effect of fractions of methanol extracts of H. spicatum on Phagocytic

index in mice.
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Chloroform fraction and Ethyl acetate fraction of Methanol extract of H.
spicatum at dose level 100 and 150mg/kg body weight showed dose dependent
response. Phagocytic index of Chloroform fraction at dose level 100 and 150mg/kg
body weight was found to be 0.1290+£0.011 and 0.1362+0.0059 (p<0 .01, p< 0.001).
Phagocytic index in Ethyl acetate fraction of methanol fraction of H. spicatum was
0.1558+0.0012 and 0.1322+0.014 at 100 and 150mg/kg body weight respectively
(p<0 .01, p< 0.001). Remaining Methanol fraction was not found to be effective as
there was no increase in the phagocytic index. (Table 59)

Phagocytosis provides the first line defense to the host against infectious
microorganisms. Polymorphnuclear leukocytes (Neutrophils and Eosinophils) and
mononuclear phagocytes (monocytes and macrophages) are most commonly
recognized ‘professional’ phagocytes. The primary target of most of the adaptogens is
believed to be macrophages which play a major role by engulfing pathogens or V
foreign substances and initiating innate immune response. Macrophages are known to
secrete number of cytokines which in turn stimulate other immunocytes. This may
enhance the defense ability to counter the infection stress. It suggesfs enhancement in
phagocytic function of macrophages and thus nonspecific immunity. Phagocytosis by
macrophages is important against the smaller parasites and its effectiveness is
markedly enhanced by opsonization of the parasites with the antibody and

complement C3b, leading to more rapid clearance of parasites from the blood. P.
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integerrima and H. spicatum showed significantly high phagocytic index which
indicates marked iﬁcrease in the rate of carbon clearance (Sagle, 2004). Similar results
were observed in case of 7. cordifolia. There was an increase in neutrophil count and
peritoneal macrophages which was associated with increased phagocytic activity. It
has been suggested that 7. cordifolia activates macrophages to release GM-CSF
activity. The results of our study are comparable with the previous reports.
394 Cycldphosphamidé induced myelosuppression

In cyclophosphamide induced myelosuppression, the extracts of the plant drugs
were evaluated for different haematological parameters like Hemoglobin content
(HB), Haematocrit value (HCT), Leukocytes count, Erythrocyte eount, and Mean
corpuscles volume (MCV) to determine the efficacy of the extracts. The results are

described as follows.
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KesuCts & Discussion

Graph 15: Effect of Aqueous and Methanol extracts of P. integerrima on WBC
count after 15 days and on 26th day of treatment with extracts in

cyclophosphamide induced myelosuppression in mice
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Treated Groups

In cyclophosphamide induced myelosuppression, effect of Aqueous and Methanol

extracts and their fractions was evaluated in different haematological parameters like
WBC, RBC, HB, HCT and MCV on 15th day and 26th day. No significant changes

were found in RBC, HB, HCT and MCV when compared to control on 15th day and
26th day. There was significant change in WBC when the values on 15th day and 26th
day were compared. WBC count in case of control lon 15th day was 2.26+0.19 and on
26th day 0.86+ 0.21. Aqueous and methanol extracts at dose 500mg/kg were found to
be significant with the values 1.95+ 1.96 and 1.86%+ 0.81(p< 0.001).Aqueous and
methanol extracts at dose levels 100 and 200 mg/kg were not found to be effective.

The results are reported in Table 60.

139



orl

189} sTHOLIdyUOg
£q pamo[o] VAONY Aem ouQ Suikjdde £q ouop st sishTeue [eonsuelS [00°0 >d s ‘10° 0>d 4 ‘60 >dy "PIsSN orom s[ewniue xXig
1110.4
TESGOFLI'IE | I9IFCOPE | TEPFECEY | ISEFICLY | LVOFLIL'S | SLOFES0L | +++SCOFESO'T | BUOFOOPT | S8R IFOOVS | OV TFEZED 0S1 IdINAN dnoiy | €1
Q0STFITEE | TOTFYYSE | PSEFLITY | 160°EFOP LY | LEOFSSS'S | TSOFTSE6 |  +ESOFLIVI | SIOFE8PT | SLUIFLOIS |  OFTF06E9 001 IdININ | X duoin | ¢l
£0SZFLOSE | SCIFYLOP | ISTFLYCY | TI'TF65°6Y | STIFEEIL | ELOFEI66 | »x 1P OFOSST 1TOFLITT | 96L6°07SZS'L | SO'1%898°9 0S IdWHN | I dnoip | 11
SOEFSTEE | PIPFSOIY | ISIFLOOY | 09TF09LY | Ly 1F8SH'S | SO'0F60°01 | +++8T0FEEST | STOF00ST | ISTTF0E9 |  $9°7%956'9 OSTIdWdA | X droio | 01
SCUEFLI'OE | Z6'1FET0E | SPTFEROV | STVFSOVY | 80°CF86L°L | ZE0FEE8'6 ECOFERTT | OVOFEETT | TLISOFSYYS | PITFS0LY 001 IdNdd | x1droin | 6
, 1178
S06'TF09VE | 6V TFIOVE | SI'TFLION | 81's%6sLv | L2 1%2er'8 | vo1FLIOL TCOFESUT | LEOFLOET | VRO'IFL9S9 | ST'IFSST 05 IdNIT dnosp | 8
EITTFEOTE | QOTFIOLE | SVTFLITY | YOCFIIOS | LLOFOOL'L | OV IFLZT6 | «+ZTOF009'1 |  SVOFLIST | 66SVOFSHOD | PIIFSIVL 0SI IdNV | IAadnoin | ¢
ISTEFEREE | 6V TFOFSE | TITFEIS Iy | SCTF8LYP | SOFLISL | L6OFEER'6 | ++0E£0F0SOT |  OTUOFLIFT | SOOVOFESL'Y | OO IFLLO'S Q01 IdMNAV | IAdnoin | o
LYSTFLYOE | 10VFSTIY | +6'1F€8°Th.| . orTFsy'er | vO 1FL19°8 | STOFO1°OL 8UOFLIET TT°0FE8Z'T | LO8VOFRIS9 |  SI'TFELLL OSIdNAY | Admomy| ¢
GITHFOL'SE | 61'TFOSSE | J0°TF60SY | 9P Z+89°6r | TLTFOOV'S | STEFCEL'L | 86'0FEE8L0O |  CCOT00LT | ISECIFSEIL | 6 1F8ICL OSIIdNID | Aldnorn | v
LI9EF06TE | SOF6IVE | OLTFOISY | SLTFEGLY | £6°0F0SKS | TE€TFSTOL ISOFEEES'D YOT0057 | 86£1FE96'S | OV IF8ITL 001 IdNAD | midnoin | ¢
9 IFZ80E | SOFLTLE | TITFOSYY | LETFO6'9Y | 85°0¥898'8 | ZE1FO1'0L |  SLOFEES6'0 | LyOFLIST | 1668°0%816'S | 2L 1FLE6D 0SIdD | ITdnoip | ¢
OND Pos
89CFOV'SC | THIFRYPE | O IFBE6L | 61U HFSO'6Y | S8OFLOI'S | LO'0FZS8'6 | 1SOFLOO80 | 6I'OFOLTZ | LYPSTFLO0'L |  BEOFOSE'L | %1°0) Tonue) [dnoig | 1
Aep .97 Aep 1 Aep 9T Aep ;51 Aep 97 Aep S| Aep 07 Kep ST Aep ;07 Kep ,S1
LOH ADN aH (w £.01) DEM (w207 gy | (8yy/8w) sso( sdnoip | oN

aonu uy uorssdaddasopau paonpul aprareydsoydojoso

uf Aep 97 UO PUE SIIBIIXD I JudUIIBI) Jo SAep ST Jojge saajewreaed [uoidojojewony uo vuLIaSa1ul < JO SIORIIXD [OUBYIIA JO UONIEIJ JO 13T 119 JqR],

UOISSNISI(, B SHNSTY,




HesuCts & Discussion

Graph 16: Effect of fraction of Methanol extracts of P. integerrima on WBC
count after 15 days and 26 days of treatment in cyclophosphamide induced

myelosuppression in mice

m 15th day
m 26th day

Treared Groups

Chloroform fraction of methanol extract was not found to be effective. Acetone
extract showed significant activity p< 0.01 at 100 and 150mg/kg dose. Ethyl acetate
fraction at 150mg/kg was found to be effective with the value 1.533+0.28 (p< 0.001)
WBC count in remaining methanol fraction of methanol extract was 1.550+0.41 (p<
0.001), 1.417+0.53 (p< 0.001) and 1.683+0.35(p< 0.001). (Table 61)
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ResuCts & Discussion

Graph 17: Effect of fractions of aqueous extracts of P.integerrima on WBC count
after 15 days of treatment with extracts and on 26th day in cyclophosphamide

induced myelosuppression in mice
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Treated Groups

Methanol fraction of Aqueous extract was found to be significant at dose level 100
and 150mg/kg. At these dose levels, WBC count were 1.367+0.53 (p< 0.05) and
1.7174£0.31 (p< 0.01) respectively. The results are recorded in Table 62.

143



124!

*189) STUOLIAJUOY

£q  pamorio] VAONY Aem oup Surkidde £q ouop st sisAfeue [eonsnels 1000 >d s ‘10" 0>d x4 ‘S'0 >d, "posn drom S[RUINUE XIS

008 A

SOFBE'SE | 8SOFESYE | ROTFRI'VY | LOIFECYY | TLOFI0'6 | SI'0FC06 | +xx18'0F98'T | TI'OFECT | OTOFLYS | STOFOQ'9 | OUBYIRON dnoip L
00T

6'0F20'0F | €8°0F0E'6E | 6'0F29'0S | OU'IFEY'TS | LS0F99'6 | LTOFIIOL | #00'1FOTT | LI'OFOZTT | TLOFHT'9 | STOFSLL | IoueyRW | [iadnoin | 9
001

YUFST6E | TOIFESOY | L8 FBE'IS | ¥ IFO0'LS | 0T0F99'6 | OTOFCIOL | 9STFEI'L | TIOFELT | 9£0F9L9 | €10¥¢9L | Ioweypy | JAdnop | ¢
00§

6 OFII'SE | LEOFESYE | 60F00TS | 6 1FSYIS | TTOFSL'G | STOFRIOL | »++96 1 FS6'] | PIOFSY'T | STOFEYY | ST0¥ggg | snoonby | Adnoip | ¢
, 00z

T0 FY9E | 99°0FYSOf | €OFSEOY | €3'0FLILY | 8C0F08'6 | 8I0F9T6 | OL0F8LT | LYOFSET | OZOFYI'G | STOFLT9 | smoenby | Ardnoip | ¢
001

OF FITSE | ¥OOFO8'LE | €T F00TS | O0'IFSETS | 6C0FBE6 | ¥I'0FTT6 | SYOFRIT | OTOFOTT | 8TOFOI'L | 140¥FceL | snoomby | pdnoip | 7

ICOFIEEE | ECTFCLYE | TIFvE6r | €E1F0L6Y | 9c0FEs's | €9'1F0001 | 1Z0F980 | 6I'0F9TT | TCOFSOS | SI'OFS6L | TonwoD [dnoxp | 1

Aep 07 Aep . C1 Aep .07 Aep .1 Aep .92 Aep . C1 Aep 97 Aep .1 Aep , 07 Aep 461 @y/8ur)
IDH ADN gH (W /.01) DM ) (ww /.01) DEYA 3s50(] sdnoip | oN

*a01ur uy uoyssaxddnsoppAu paonput sprueydsoydop£d ux Aep 97 uo

PUR SPRIIXI YIIM Juduneal) Jo skep g1 13je sxapoureted [eordojojewraey uo wmpoids Iy Jo spRIIXI jouryidA pue snosnby Jo 33357 €9 dqel,

UOISSNISU(T, 2 SHNSIY,



ResuCts & Discussion

Graph 18: Effect of agueous and methanol extracts of H. spicatum on WBC count
after 15 days and on 26th day of treatment with extracts in cyclophosphamide

induced myelosuppression in mice

m 15th day
m 26th day

Treated Groups

WBC count in control group on 15th day was 2.26x 0.19 and on 26th day after

treatment with cyclophosphamide it was decreased to 0.86 £0.21. Aqueous extract of
H. spicatum at dose level 100 and 200mg/kg and methanol extract of H. spicatum at
dose level 200mg/kg was not found to be effective as there was no significant increase
in the WBC on 26th day on treatment with cyclophosphamide. Adqueous extract of H.
spicatum at 500mg/kg dose showed significant increase in WBC 1.96£1.96 (p<
0.001). Methanol extract of H. spicatum at 200 and 500mg/kg dose showed dose
dependent response. The WBC count was increased to 1.20 £1.00 and 1.86+ 0.86
respectively (p< 0.01, p< 0.001).reduction in RBC was found in the control group but
there was no reduction in treated groups. There was no change in the values of HB,
HCT and MCV in the treated groups. (Table 63)
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ResuCts & Discussion

Graph 19: Effect of fractions of Methanol extracts of H. Spicatum on WBC count
after 15th day and 26th day of treatment with extracts in cyclophosphamide

induced myelosuppression in mice
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Chloroform fraction of methanol extract of H. spicatum showed significant
increase in WBC on 26th day. There was a dose dependent increase in WBC i.e.
1.733£0.42 and 1.883+0.29 at 100 and 150 mg/kg dose level. Ethyl acetate fraction
was found to be statistically significant at 100 and 150mg/kg (p< 0.01).There was
reduction in RBC in control group. There were no alteration in other parameters like
HB, MCV and HCT. (Table 64)

Cyclophosphamide is an alkylating agent resulting in cross linking of DNA and
causes inhibition of DNA synthesis. Major drawback of this drug is
myelosuppression. An attempt to overcome this problem has been made by pro-host
therapy (Davis, 1998). In case of cyclophosphamide induced myelosuppression
Aqueous and Methanol extracts of P. integerrima and their fractions and Methanol
extract of H. spicatum and its fractions were able to bring back the levels of WBC to
normal while aqueous extract of H. spicatum and Chloroform fraction of Methanol
extract of P. integerrima were not found to be effective. The results were comparable
to those obtained for Asparagus racemosus and Withania sonuiifera (Thatte and
Dahanukar, 1988). There was no significant change in other haematological
parameters suggesting these drugs can be used for long term treatment. The
preventive effect of A. racemosus against myelosuppression induced by single dose of
cyclophosphamide has been reported by Thatte and Dahanukar (1988). The results of

our studies are comparable to these findings. Similar findings have been reported for
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'ResuCts & Discussion

T. cordifolia against myelosuppression induced by cyclophosphamide and compared
with glucan. A significant modulation of immune reactivity by Ashwagandha was
observed in an animal model of myelosuppression induced by cyclophosphamide,
azathioprin and prednisolone. Ashwagandha prevented myelosuppression in mice
treated with all three immunosuppressive drugs.
3.9.5 Anoxia stress tolerance test

Anoxia stress tolerance test was performed using albino mice. The time for
first convulsion was noted for different extracts and fractions of the selected plant
drugs. The results are described in the following tables.

Table 65: Anoxia stress tolerance test in Aqueous and Methanol extracts of P.

integerrima
No Groups Dose(mg/kg) Mean duration of tolerance(min)
13l week 2nd week 3rd week
Control 39.66%+1.25 46.89+ 1.65 55.32+0.98
1 Group |
(0.1% Sod CMC)
2 Group 11 Aqueous 100 36.24+1.25 45.56+1.89 50.21+1.48
3 Group 111 Aqueous 200 35.21+0.54 65.23+1.32* 76.32+1.59**
4 Group IV Aqueous 500 49.78+1.57* 78.98+2.53** 92.65+2.87***
5 Group V Methanol 100 37.45+1.64 43.98+1.87 57.89+3.02
6 Group VI Methanol 200 55.79+2.54** 72.35%2.64** 82.65+2.58**
7 Group VII Methanol 500 79.54+1.49*%**  87.54+1.56*** 93.56+1.34***

Six animals were used. *p< 0.5, ** p<0 .01, *** p< 0.001 Statistical analysis is
done by applying One way ANOVA followed by Bonferronis test.
Graph 20: Anoxia stress tolerance test in Aqueous and Methanol extracts of

P. integerrima.

.g m 1st week
TGE)/ m 2nd week
= 0O 3rd week

Treated Groups
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HesuCts & Discussion

It was observed in the treatment group there was delayed time for convulsion. In the
control group, at the end of 1st week, anoxic stress time was 39.66+£1.25 min, at the

end of 2nd week 46.89+1.65 min and at the end of 3rd week it was 55.32+0.98 min.

There was increase in the anoxic stress time at the end of each week. Methanol extract

at 200 and 500 mg/kg body weight was found to be effective. There was no
significant change at the end of the 1st week but with increase in duration the anoxic

stress tolerance. (Table 65)

Table 66: Anoxia stress tolerance test in fractions of methanol extracts of P.

integerrima.

No Groups

1 Group |

2 Group I
3 Group Il
4 Group IV
5 Group V
6 Group VI
7 Group VII
8 Group VIII
9 Group IX
10 Group X

11 Group Xl
12 Group XII
13 Group XIlII

Graph 21: Anoxia stress tolerance test in fractions of methanol extracts of P.

Dose(mg/kg)

Control (0.1% Sod MC)
CFMPI 50
CFMPI 100
CFMPI 150
AFMPI 50
AFMPI 100
AFMPI 150
EFMPI 50
EFMPI 100
EFMPI 150
MFMPI 50
MFMPI 100
MFMPI 150

Mean duration of tolerance(min)

1sl week
39.66%1.25
50.32+2.34
79.65+1.65*
93.45+1.54**
53.12+1.25
82.54+1.87***
102.52+0.64***
48.54+1.97
83.21 £1.54**
105.63+1.98***
49.87+2.68
72.32+£2.59**
115.02+1.53***

2nd week
46.89+1.65
62.12+1.89
80.54+3.78**
102.03+2.87***
62.54+1.86
98.06+1.23**
115.56+1.54***
63.25+1.87
99.61+2.54**
120.54+1.95***
65.28+1.26**
88.54+2.54**
135.20£2.57***

3rd week
55.32+0.98
78.21 £1.68
98.45+1.03*
116.54+2.98**
85.54+2.94
120.54+3.84**
135.21 £1.29***
96.65+2.85
125.65%1.05
139.65+2.54***
86.54+1.4
92.21 £1.79*
152.89+2.69***

Six animals were used. *p< 0.5, ** p<0 .01, *** p< 0.001 Statistical analysis

done by applying One way ANOVA followed by Bonferronis test.

integerrima.
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HesuCts & Discussion

Acetone and Ethyl acetate fractions of Methanol extract of P. integerrima were found
to possess significant activity at 100 and 150mg/kg body weight dose. In case of
fractions of aqueous extract, all the extracts showed significant activity at the end of
3rd week. (Table 66)

Table 67: Anoxia stress tolerance test in fractions of Aqueous extracts of P.

integerrima
No Groups Dose(mag/kg) Mean duration of tolerance(min)
1st week 2nd week 3rd week

Control (0. 19%Sod 39.66+1.25 46.89+1.65 55.32+0.98

! Group |
CMC)

2 Group 11 EFAPI 50 45.21+1.23 62.29+2.97 79.58+2.36*
3 Group 111 EFAPI 100 62.32+2.25 79.60+1.36* 96.65+1.39*%*
4 Group IV EFAPI 150 78.54+2.69* 95.64+3.25** 98.32+1.25**
5 Group V MFAPI 50 42.32+1.58 59.78+2.58 69.33+2.39
6 Group VI MFAPI 100 69.45+2.62 83.65+2.94* 95.60+2.69**
7 Group VII MFAPI 150 81.39+4.32* 98.14+2.48** 102.6+0.59***
8 Group VI BFAPI 50 42.63+2.59 56.20+3.58 69.31+1329
9 Group IX BFAPI 100 73.21+3.26 89.89+2.58* 99.26+2.06**
10 Group X BFAPI 150 78.32+1.26 93.26+2.26** 95.63+2.65**

Six animals were used. *p< 0.5, ** p<0 .01, *** p< 0.001 Statistical analysis is

done by applying One way ANOVA followed by Bonferronis test.

Graph 22: Anoxia stress tolerance test in fractions of aqueous extracts of

P. integerrima

Time(min)

Treated groups

Ethyl acetate fraction of Aqueous extract at all three dose levels was found to
be effective at the end of the 3rd week. Ethyl acetate fraction of Aqueous extract at the
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and 150 mg/kg was effective at the end of Il and 2nd week too.

Methanol and Butanol extracts were found to be effective at 100 and 150 mg/kg dose

67)
Table 68: Anoxia stress tolerance test in Aqueous and Methanol extracts of H.

spicatum
No Groups Dose(mg/kg) Mean duration of tolerance(min)
1st week 2nd week 3rd week
Control 39.66+1.25 46.89+1.65 55.32+0.98
| Group |
(0.1% Sod CMC)
2 Group I Aqueous 100 38.65+2.39 45.21+1.39 52.26+1.32
3 Group 111 Aqueous 200 42.21 +2.66 50.69+0.63 62.36+1.64*
4 Group IV Aqueous 500 56.50+3.15* 59.54+2.45* 69.68+2.22*
5 Group V Methanol 100 40.26%2.56 45.63+1.28 59.32+1.87
6 Group VI Methanol 200 56.54+0.95* 60.15+2.59* 72.69+2.15*
7 Group VII Methanol 500 62.28+3.02* 68.32+1.69* 82.39£3.65**

Six animals were used. *p< 0.5, ** p<0 .01, *** p< 0.001 Statistical analysis is
done by applying One way ANOVA followed by Bonferronis test.

Graph 23: Anoxia stress tolerance test in Aqueous and Methanol extracts of H.

spicatum

Time (min)

Treated groups

In case of H. spicatum, Methanol extract 500 mg/kg was found to be significant with
p<0.01 at the end of 3rd week. Aqueous extract at 500 mg/kg showed delayed

response to anoxic stress at the end of Ist, 2nd and 3rd week. Methanol extract was

more effective at 200 and 500 mg/kg and there was a delayed response at to anoxic

stress at the end of 1st, 2nd and 3rd week.

151



HesuCts & Discussion

1 able 69: Anoxia stress tolerance test in fractions of Methanol extracts of

H. spicatum
No Groups Dose(mg/kg) Mean duration of tolerance(min)
181 week 2nd week 3rd week

Control 39.66+1.25 46.89+1.65 55.32+0.98

1 Group |
(0.1% Sod CMC)

2 Group 11 CFMHS 50 39.21+1.21 42.26+1.62 53.25+2.36
3 Group 11 CFMHS 100 46.33+2.59 56.21+1.63 68.25+1.36*
4 Group IV CFMHS 150 52.36+3.01 59.87+1.64 70.35+2.98*
5 Group V EFMHS 50 40.23+2.26 52.64+109 72.26+2.28*
6 Group VI EFMHS 100 58.78+0.93* 68.54+4.21* 79.62+1.37**
7 Group VII EFMHS 150 62.26+3.08* 65.34+1.98* 80.64+0.98**
8 Group VIl MFMHS 50 59.23+1.98 67.58+2.56* 81.15+0.84**
9 Group MFMHS 100 56.89+0.23 65.21+1.59* 86.56+1.64**
10 Grollj:) X MFMHS 150 61.25+1.73* 71.21 +1.64* 88.36+1.25**

Six animals were used. *p< 0.5, ** p<0 .01, *** p< 0.001 Statistical analysis is
done by applying One way ANOVA followed by Bonferronis test.

Graph 24: Anoxia stress tolerance test in fractions of methanol extracts of

H. spicatum
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Treated groups

Chloroform fraction of Methanol extract was found to be effective at 500 mg/kg at the
end of 3rd week. Ethyl acetate fraction of Methanol extract showed delayed response

to anoxic stress at the dose level 100 and 150 mg/kg at the end of 1st, 2nd and 3rd week.

Remaining Methanol fraction was effective at the end of 2nd and 3rd week. (Table 69)
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3.9.6 Forced swim model

In forced swim model, evaluation was done for different biochemical parameters like
serum glucose, cholesterol, triglycerides and blood urea nitrogen. Blood counts like
RBC, WBC and differential counts were measured. Changes in the organ weight like
spleen, liver and adrenals were observed. In case of animals treated with the extracts
and fractions, no change was observed in the organ weight. Hyperglycemic efféct was
observed in stress control group whereas in the treatment groups there was reduction
in glucose level. Statistically significant decrease was observed in groups treated with
Aqueous extract 100 mg/kg and Methanol 100,200,500mg/kg (p< 0.001). It was
observed that there was increase in the cholesterol level in the stress control group
which was found to be decreased in groups treated with methanol extract at dose
levels 100,200 and 500mg/kg. The values were 47.88+3.4, 27.59+1.88 and
31.58+2.44 respectively. Triglycerides value was increased in case of
stress control and found to be significantly decreased in case of
aqueous extract 500mg/kg 37.26+0.65 (p< 0.001). The reduction in
triglyceride level was found in groups treated with methanol extract
100,200and 500mg/kgi.e 49.19+£3.46, 46.30+1.38 and 46.30+1.38 (p<
0.01).In case of fraction of Methanol extract, Ethyl acetate and remaining Methanol
fraction was found to be statistically more significant with p< 0.01 and p< 0.001.
Chloroform fraction of methanol extract was not found to be effective in any of the
parameters. In case of fraction of Aqueous extract, Ethyl acetate fraction and
Methanol fractions were found to be more effective than Butanol ﬁaétion.

There was increase in RBC, WBC and differential count in stress control group.
Group treated with aqueous extract 500mg/kg was found to be significant with RBC
737+0.68 (p< 0.001) Methanol extract have shown dose dependent
response in 200and 500mg/kg dose level. The RBC was found to be
8.667+0.65 and 7.40x1.14 at200and 500mg/kg dose respectively. In
case of WBC, significant decrease was found in group treated with
aqueous extract 500mg/kg and dose dependent response was observed
in 200 and 500mg/kg in methanol extract. Significant results were
obtained with methanol 200 and 500 mg/kg dose in differential count.
Chloroform fraction of Methanol extract did not show any change 1n RBC, WBC and
differential count and was not found to be effective. Acetone fraction of Methanol

extract was found to be significant at 100mg/kg dose (p< 0.05). Ethyl acetate fraction
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and remaining Methano! fraction were found to be statistically significant at the dose
level 100 and 150mg/kg. Butanol fraction of Aqueous extract did not show significant
change on blood count and differential count. Ethyl acetate fraction and Methanol
fractions were found to be effective. In case of Ethyl acetate fraction RBC count was
9.070+0.96 and8.847+0.77 at 100 and 150mg/kg respectively and WBC count was
8.900+1.12and 7.66241.20 respectively. Methanol fraction showed decrease in RBC
count 8.863+1.00 and 7.909+1.16 at 100 and 150 mg/kg dose level respectively and
WBC 8.016+1.15 and 7.443+1.03 respectively. Ethyl acetate and Methanol fraction
have shown significant effect on differential count. (Table 74) When the animals were
treated with extracts and different fractions of Methanol extract of H. spicatum there
were alteration in biochemical parameters and blood count. There was no change on
the organ weight. The glucose level in stress control group was increased which was
found to be reduced in the treatment groups. Aqueous extract of H. spicatum at 500
mg/kg was found to be effective. Methanol extract of H. spicatum at 200 and
500mg/kg showed a dose dependent response. Concentration of glucose at dose level
500mg/kg of aqueous extract was 107.8+4.04 (p<0 .01). Methanol extract showed
dose dependent response with amount of glucose 121.3+ 3.67 and 103.2+ 2.70 at dose
200 and 500mg/kg (p<0 .01 and p<0 .001). Cholesterol level in stress control group
was 115.16+£2.04. It was found to be significantly lowered in Aqueous extract
500mg/kg (p<0 .001) and Methanol extract 200 and 500mg/kg (p<Q .01 and p<0
.001). In case of triglyceride and BUN, there was increase in stress control groups
which was found to be decreased in the treatment groups. The RBC and WBC count
was increased in stress control group which was found to be significantly decreased in
the treatment groups at the dose level 500mg/kg (p<0 .01) of Aqueousl extract and 200
and 500 mg/kg of Methanol extract (p<0 .01 and p<0 .001).In differential count
similar results were seen indicating that Methanol extract was more effective.(Table
76 and 77) When treated with different fractions of methanol extract, it was observed
that remaining methanol extract was not found to be effective. Chloroform fraction
and Ethyl acetate fraction were found to be more effective. The glucose level was
found to be significantly reduced in Chloroform fraction of H. spicatum at 150mg/kg
(p<0 .01) and Ethyl acetate fraction at 100 and 150 mg/kg (p<0 .01 and p<0 .001).
Cholesterol and triglyceride levels were decreased in chloroform fraction at 150mg/kg
{p<0 .01) and ethyl acetate fraction at 100 and 150 mg/kg (p<0 .01 and p<0 .001).

There was alteration in blood count in all the fractions at dose level 150mg/kg.
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Results & Discussion

Graph 25: Effect of Aqueous and Methanol extracts of P.infegerrima on

stress mediated changes in biochemical parameters in rats
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Results & Discussion

Graph 26: Effect of Aqueous and Methanol extracts of P. infegerrima on

stress mediated changes on organ weight
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Results & Discussion
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Results & Discussion

Graph 28: Effect of Aqueous and Methanol extracts of P. integerrima on

stress mediated changes on DLC
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Results & Discussion

Graph 31: Effect of fractions of Methanol extracts of P. integerrima on

blood count
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Results & Discussion

Graph 33: Effect of fractions of Aqueous extract of P. integerrima on

stress mediated changes in biochemical parameters in rats.
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Results & Discussion

Graph 34: Effect of fractions of Aqueous extract of P. integerrima on

stress mediated changes in organs weight
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Results & Discussion

Graph 35: Effect of fractions of Aqueous extract of P. integerrima on
stress mediated changes on blood count (RBC and WBQ)
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Results & Discussion
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Graph 36: Effect of fractions of Aqueous extract of P. integerrima on

stress mediated changes on DLC
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Results & Discussion

Graph 37: Effect of Aqueous and Methanol extracts of H. spicatum on
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Results & Discussion

Graph 38: Effect of Aqueous and Methanol extracts offH.spicatum on

stress mediated changes on organ weight
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Results & D

Effect of Aqueous and Methanol extracts of H. spicatum on

stress mediated changes on blood cell count (RBC and WBC)

Graph 39
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Results & Discussion

Graph 40: Effect of Aqueous and Methanol extracts of H. spicatum on

stress mediated changes on DLC
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Results & Discussion

Graph 41: Effect of fractions of Methanol extracts of H. spicatum on

stress mediated changes in biochemical parameters in rats

Cholesterol

Glucose

0
z
2
o
k-
2
g
[
g & 8 ® ° ©
{ipsBui) josmysaioyd
2
=
2
A
k-3
£
-

200+

(1p/Bui) asoonin

BUN

Triglycerides

©
~

Treated groups

& 8
{ip/BLu) sopuasAiBuy

Treated Groups

180



Resufts & Discussion
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Graph 42: Effect of fractions of Methanol extracts of H. spicatum on

stress mediated changes on organ weight
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Results & Discussion

Graph 43: Effect of fractions of Methanol extracts of H. spicatum on
stress mediated changes on blood count (RBC and WBC)
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P : a Results & Discussion

Graph 44: Effect of fractions of Methanol extract of H. spicatum on
stress mediated changes on DLC
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Chronic fatigue syndrome is a heterogeneous disorder of unknown etiology
characterized by neuropsychiatry symptoms and various other somatic complaints
(Kaur and kulkarni, 1998). Lazarev in 1947 described a concept about existence of |
new substances causing a state of nonspecifically increased resistance. Stress may
lead to improvement or deterioration of mental physical performance depending on its
magnitude but certainly it leads to disease (Brekhman, 1969 and Patil, 1997). Forced

swim involves physical exercise and physiological stress which leads to increased
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Results & Discussion

serum cholesterol and protein levels. (Krupavaram et al, 2007). Blood sugar levels in
response to stress in rats shows fluctuation in blood sugar level ranging slight
decrease, relative increase or no change. In the present study, hyperglycemia was
observed. Under stressful conditions adrenal cortex secretes cortisol in man and
corticosterone in rats. Hyper secretion of cortisol helps mainteriance of internal
homeostasis through the process of gluconeogenesis and lipogenesis (Dadkar, 1987).
The stress raises serum cholesterol level through enhanced activity of hypothalamus
hypophyseal axis resulting in increased liberation of catecholamines and
chorticosteroids (Bijlani, 1985) The effect of triglycerides is probably due to
mobilization of lipids from adipose tissues by catecholamine (Tagar, 1973). There
was increase in BUN level in stress control group as these are the end products of
protein metabolism and in excess adrenocorticoid activity, urea excretion increases.
The decreased BUN level in the treated groups indicates diminished amount of
protein catabolism in extract treated groups. Stress induced adrenomedullary
response in man leading to increased production of corticotropic hormone that leads
to increase in weight adrenal gland and liver and reduction in spleen weight. In the
study, there was no alteration in organ weight (Sardesai, 1993). Stress induces
adrenomedullary response in man causing release of adrenalin which in turn
stimulates B, receptors by pituitary gland causing greater release of ACTH. This
stimulates the adrenal medulla and cortex leading to weight increased weight of
adrenal gland. Cortisol increases m-RNA levels in the liver cells and facilitate
metabolic anabolic effect. This leads to increase in weight of liver. Spleen contracts to
release more blood cells during stress leading to decrease in weight of spleen. During
stress, heart rate, blood pressure and flow rate increase and to meet the extra demands,
RBC and WBC increase (Bapu, 2006).
3.6 Hepatoprotective activity in vitro

The flavonoid fraction, phenolic fraction of P. infegerrima and terpenoid fraction
of H. spicatum and isolated compounds from these fractions were subjected to in vitro
hepatoprotective screening using paracetamol induced hepatotoxicity in rats.
Isolation and culturing of hepatocytes:

Hepatocytes were isolated from liver from according to the rnetlfmd of Sarkar and
Sil with some modifications. The method adopted by Tingstrom :and Obrink with
slight modification was used for the purpose of primary culture of hc!patocytes.
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Results & Discussion

Table -80: Effect of fractions of P. integerrima and H. spicatum against
Paracetamol induced toxicity in rats

Group Viable GOT GPT TPTN
cells (%) (IU/L) (1U/L) (g/dl)
Control 97.03+0.26 20.35+0.53 24.63+£0.27 | 4.16+0.12
Paracetamol 27.65+1.43 46.32+0.35 55.62+£0.69 | 2.09+0.51
(100pg/ml)
Sylimarine 84.23+1.26* | 22.86+0.81* | 29.06+0.48* | 3.68+0.26*
(100pg/ml) .
PIFF 100 39.45+0.36 42.20+1.26 | 4932126 | 2.123+0.26
PIFF 500 49.74+1.19* | 38.51+0.59* | 43.26+0.87* | 3.01+0.39*
PIFF 1000 56.3411.22%* | 28.2340.64%* | 34.2540.54* | 3.20£0.64**
PIPF 100 51.26+0.91* 4526+1.31 | 43.02+1.09% | 2.03+0.68
PIPF 500 60.21£2.72*%*% | 33.96£.036** | 35.21%1.07% | 2.69+0.94%
PIPF 1000 72.26+3.01%** | 29.5140.83% | 31.2541.89%* | 3.28+0.94%*
HSDF 1000 49.21£1.25% 44.2140.23 45.26+0.39 | 2.08+0.24
HSDF 500 53.674£2.36% | 37.59+0.37** | 39.26%0.92* | 3.10£0.37*
HSDF 1000 62.35+1.64%* | 31.26:0.56** | 36.56+0.69%* | 3.18+0.58**

n=3. *p<0.5, ** p<0.01, ***p<0.001. Statistical analysis was done by one way
ANOVA followed by Bonferronis test.

186



{

Results & Discussion

Table 81: Effect of isolated compounds from P. infegerrima and H. spicatum

against Paracetamol induced toxicity in rats

Group Viable GOT GPT TPTN
Cells (%) (IU/L) (IU/L) (g/d1)
Control 97.03+0.26 20.35+0.53 24.63+027 | 4.16£0.12
Paracetamol 27.65+1.43 46.3240.35 55.62+0.69 2.09+£0.51
(100pg/ml)
Sylimarine 84.23+1.26* 22.86+0.81* 29.06:+0.48* 3.68+0.26*
(100pg/ml)
PI110 32.45+0.53 48.16+0.26 48.16+0.16 2.08+0.89
PI'150 51.23+0.23* 35.69+1.06* 44.31+0.64 3.1240.54
PI1100 58.26+£0.26** | 30.06+0.81** 36.14+1.28* 3.35£0.43*%
P12 10 48.28+0.93* 46.29+0.35 47124026 | 2.12£0.20
P12 50 49.24+1.32* 38.89+.042* 40.0240.95* | 3.0640.89*
P12 100 56.21£0.68%* | 33.26£0.46"* | 35.26£0.54%* | 3.45£0.16*%
PI3 10 36.21+0.26 45.26+0.59 49.09+0.66 2.11+1,02
P13 50 42.13£1.09 37.34+0.16 48.284+0.54 2.65+0.67
P13 100 51.2240.64* 32.10£1.09%* | 38.4040.68%% | 3.19%0.16%
HS 10 46.46+0.65 44.56+1.12 45.26+0.39 2.08+0.24
HS 50 49.2141.09* 38.26+0.45 39.26:+0.92* 3.10£0.37*
HS 100 56.2940.95%* 33.394:0.85*% 36.56+£0.69*%* | 3.18+0.58*
D=3, *p<0.5, ** p<0.01, ***p<0.001.

Statistical analysis was done by one way ANOVA followed by Bonferronis test.

PI 1, PI 2- compounds isolated from flavonoid fraction of P. iml‘egerrima

P13 - compound isolated from phenolic fraction of P. integerrz‘}na

HS- compound isolated from terpenoid fraction of H. spfcatum,
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Graph 45: Effect of fractions of P. integerrima and H. spicatum against

Paracetamol induced toxicity in rats
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Graph 46: Effect of isolated compounds from P. integerrima and H. spicatum

against Paracetamol induced toxicity in rats

Restoraton

Paracetamol an analgesic and antipyretic is assumed to be safe in recommended
doses, overdoses however taken with suicidal intent produce hepatic necrosis. Small
doses are eliminated by conjugation followed by excretion. When conjugation
enzymes are saturated, the drug is diverted to an alternative metabolic pathway
resulting in the formation of a hydroxylamine derivative by cytochrome P 450. The
hydroxylamine derivative, a reactive electrophillic agent, reacts nonenzymatically
with glutathione and detoxifies. When the hepatic reserves of glutathione depletes, the
hydroxylamine reacts with macromolecules and disrupts their structure and function.

Extensive liver damage by paracetamol decreases its rate of metabolism and other
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substrates for microsomal enzymes (Savides et al, 1983).Paracetamol is metabolized
by microsomal cytochrome P 450. The hepatotoxicity of paracetamol is due to
formation of toxic and highly reactive metabolite N acetyl p benzoquinoneamine. This
highly toxic substance starts a chain of free radicals which attack membrane lipids
and proteins thereby causing destruction of microsomes and liver cells leading to cell
lysis. Leakages of cytosolic enzymes out of the cells thus occur due to increase in cell
permeability, membrane damage and cell necrosis. In the present study, it was
observed that there was reduction in cell viability due to injury to plasma membréne.
The enzyme level was increased due to leakage of cellular enzymes.

The fractions at dose level 100-1000 pg/ml were found to be effective as there was
decrease in SGPT and SGOT levels. The cell viability was increased as compared to
paracetamol treated group and was comparable to Sylimarine in all the treated groups.
Cell viability in paracetamol treated group was reduced to 27.65+1.43 where as in the
treatment groups it was found to be increased. The GOT level was 20.35+0.53 in the
control group. When the cells were treated with toxicant, the level was increased to
46.32+0.35 which was brought back to 22.86+0.81 with Silymarin which was
compared to control. All the treatment groups showed reduction in GOT level but at
1000 pg/ml dose the values were comparable to Sylimarin. Similarly, GPT levels
were also raised on treatment with the toxicant i. e. 55.62+0.69 which was reduced to
29.06+0.48 on treatment with Silymarin. The treatment groups at dose level 1000
ug/ml could bring back GPT level éomparable to Silymarin. Total protein level was
found to be reduced in paracetamol treated group i. e. 2.09+0.51. In group treated with
Silymarin, the total protein level was 3.68+0.26. The treatment groups at 500 and
1000 pg/ml dose level could show significant increase in the total protein level.
(Table 80)

Similar results were obtained when restoration was observed with isolated compounds
P1, P2, P3 and HS at 10, 50, and 100 pg/ml dose levels. The isolated compounds
showed restoration of all the parameters at 50 and 100 pg/ml dose levels. The
compounds isolated from ethyl acetate fraction of methanol extract of P. integerrima
were of phenolic and flavonoid nature. It was confirmed by spectral studies and
comparing the spectra with standard. These types of compounds may possess the
hepatoprotective activity due to their antioxidant properties. The diterpenes are also
reported to possess the hepatoprotective activity. H. spicatum was found to be rich in

diterpenoids which was confirmed by preliminary studies, TLC and HPTLC analysis.
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The compound isolated from H. spicatum was subjected to chemical tests, TLC,
HPTLC and spectral studies. From the above observations it was concluded that the
isolated compound may be the furanoditerpene which is responsible for
hepatoprotective activity. The furanoditerpene which is present in 4. paniculata also
possess the hepatoprotective activity. Thus it can be concluded that hepatoprotective
activity of H. spicatum may be due to the diterpene present. (Table 81)

The in vivo studies require a large number of animals (n=6) and needs up to 3-5 days
of drug administration for significant effect to be produced. It needs large amount of
drug. On the other hand the in vitro model is rapid and requires fewer amounts of test
substances. Bioactive fractions obtained from the plant extracts are usually available
in the small quantities. Therefore, in vitro models can be more useful in assessment of
activity.

In the literature many authors have reported hepatoprotective activity of phenolic and
flavonoidal compounds. Galisto et al (2006) reported the hepatoprotective activity of
flavonoids of Rosmarinus tomentosus. The hepatoprotective effect of quercetin and
rutin was reported by Janbaz (2004). Sylimarin from Sylibum marianum is a good
hepatoprotective agent (1998). In accordance with these findings, it may be
hypothesized that hepatoprotective activity of P. integerrima may be attributed to
phenolics and flavonoids present in it. In conclusion the study confirms the
therapeutic potential of P. integerrima. It hepatoprotective activity of H. spicatum is
reported in the literature. The in vivo hepatoprotective activity was also reported
earlies by Habbu etal (2002). The diterpens in the plant may be responsible for
hepatoprotective activity. Saxena etal (2000) has reported presence of diterpene
andrographaloid in 4. paniculata which is responsible for hepatoprotective activity.
Deng (1982) and Choudhary (1982) have reported the hepatoprotective activity of
andrographaloid, a known diterpene isolated from hepatoprotective drug A.
paniculata. It was observed that andrographaloide showed significant activity in
paracetamol and galactosamine induced toxicity (Handa 1990; Sharma 1991). Results
of our findings are comparable to that of andrographaloide.

In conclusion the study confirms the therapeutic potential of H. spicatum as a good
hepatoprotective agent. The activity of H. spicatum may be due to diterpenes present.
The findings of our study confirm the claims on H. spicatum as hepatoprotective

agent.
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