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Rauwolfia serpentina is an important medicinal herb used in Ayurveda and
Alleopathy. Reserpine is an indole alkaloid present in Rauwolfia serpentina
viz. reported to possess anti-hypertensive and tranquilizer property.
Evaluation of herbal drug based on the amount of active constituent.
Reserpine is present in all plant parts, bul more in roots. Various factors are
responsible for growth of plants and active constituent present in it. Roots
are infected by fungi causing reot rot disease that affect active constituent of
root. Among the fungi, Macrophomina phaseolina causes severe root rot
disease .In order to Changes in reserpine from healthy and infected roots of
Rauwopfia serpentina, the healthy and infected roots of Sarpagandha was
collected from four different places namely M. A, University, Parbhani
designated HRS-1, IRS-1, Medicinal plant garden, M.P.K.V., Rahuri, designated
HRS-2, IRS-2, Nagarjun medicinal plant garden P. D. K. V., Akola designated
HRS-3, IRS-3 and S. G. M., Amravati University, Amravati designated HRS-4,
IRS-4 during rainy season in the month of August 2009 was used for the
analysis. In the present study, estimation ol reserpine from healthy and
infected roots of Rauwopfia serpentina was carried out by HPTLC analytical
method. It was observed that there is decrease in reserpine content in
infected roots.

Keywords: Rauwolfia serpentina, Root, Reserpine, HPTLC, Macrophomina
phaseolina.

INTRODUCTION

The Rauwolfia serpentina Benth ex Kurze (family: Apocynaceae) is important
medicinal herb used in Ayurveds, Siddha, Unani and Western system of
medicines (Quareshi and Nawaz, 2009). Various alkaloids are present in
different parts of plant viz. root, stemn and leafl. Several atkaloids have been,
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isolated from root bark of this plant including
reserpine, Ajmaline, ajmalicine, yohimbine, etc. This
plant is extensively used in the treatment of insanity
and snake bite (Kokate and Purohit, 2003). The root
extract is very useful in disorders of gastro intestinal
tract viz., diarrhea, dysentery, cholera and colic
(Quareshi and Nawaz, 2009). Reserpine is an Indole
alkaloid used in lowering blood pressure7-8, as
tranquilizer7-8 etc. Many methods like UV
spectroscopy2, HPLC2, HPTLC2, gas chromatographyb,
voltametry5, polarography5, room temperature
phosphometry5 and spectrofluorimetry5, are used for
the determination of Reserpine in pharmaceutical
preparations either in bulk, dosage forms or in
biological fluids. Many of these methods cannot be
used for the determination of reserpine in extracts due
to the interference of other constituents of plant. The
present study reporting HPLC method for detection of
reserpine from Rauwolfia serpentina with validation
data.

MATERIAL AND METHODS

Collection of Plant material and estimation of
reserpine:

The estimation of reserpine of four healthy and four
infected root samples of Sarpagandha ie. collected
during rainy season in the month of August 2009 from
different places was performed at Ancrome test Lab.

Pvt. Ltd.,, Mumbai.

The estimation of reserpine content in different root
samples was carried out by HPTLC method. The
healthy and infected roots of Sarpagandha was
collected from four different places namely M. A,

and activated at 110% temperature for 5 minute in an
oven.

Experimental conditions:
Analysis Report
SOP document

Validated Design
Description:
Analysis L:\LAB-DATA\Lab 2013\combined

data\RESERPINE 1
Created/used by
Current user

Anchrom Test Lab P. Ltd
Anchrom Test Lab P. Ltd

Stationary phase

Executed by: Anchrom Test Lab. P.Ltd.

Plate size (XxY) 20.0x10.0cm

Material HPTLC plates silica gel 60 F 254
Manufacturer E. MERCK KGaA

Batch

GLP code

Pre-washing No

Modification No

Definitions — Screening

Fxecuted by ~Anchrom Test Lab P. Ltd.

Samples:
Infected 1
Healthy 1
Infected 2
Healthy 2
Infected 3
Healthy 3
Infected 4
Healthy 4
Std. reserpine

Substance name Rf  Window size Manufacturer Batch
Expiry  Product

Number
date Number e
Reserpine 0.46 0.600
Sample application - CAMAG Linomat 5
Instrument CAMAG Linomat 5

"Manually set to Executed™ S/N* ()

Executed by Anchrom Test Lab Pvt.

University, Parbhani HRS-1, IRS-1, Medicinal plant ﬁ:&ﬁai e

garden, M.P.KV, Rahuri, HRS-Z, IRS-2, Nagarjun P R iHert gas

medicinal plant garden P. D. K. V., Akola HRS-3, IRS-3  sample solvent type: Methanol

and S. G. M., Amravati University, Amravati HRS-4, RS- Dosage speed: 150nl/s

4 during rainy season in the month of August 2009 Predosage volume: 0.2ul

was used for the analysis. gjg:zgcjze: 160
Number of tracks: 1%

Chromatographic condition: Application position Y: 8.0 mm

The four samples were spotted in the form of band  Bandlength: 8.0 mm

length 8.0 mm with the help of 100 ul sized syringe on

silica gel 60 F 354 plates. Thickness of plate has 20cm

x 10cm (E. Merck kGaA) using a Camag Linomat 5

sample applicator instrument. Before chromatogram-

phy, plate was preliminarily washed with methanol
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No. | Appl. position Appl. Volume Vial # Samp_ié 1D Active
1 20.0 mm 0.0 1 Infected 1 Yes
2 36.0 mm 10.0 pl 2 healthy 1 Yes
3 52.0 mm 10.0 pl 3 infected 2 Yes
4 68.0 mm 10.0 pl 4 healthy 2 Yes
5 84.0 mm 2.0 pl 5 std reserpine Yes
6 100.0 mm 5.0 5 std reserpine Yes
7 116.0 mm 10.0 pl 5 std reserpine Yes
8 132.0 mm 10.0 pl 6 infected 3 Yes
9 148.0 mm 10.0 pl | 7 healthy 3 Yes
10 | 164.0 mm 10.0 pl 8 infected 4 Yes
11 | 180.0 mm 10.0 pl 9 healthy 4 Yes
Constant samples applications were done with compound was carried by peak area with linear

application speed 150nl/second and space between
two bands 10 mm. The length of each chromatogram
band was 8 mm. The slit dimensions was kept 6 x 0.45
mpu and scanned with speed 20 mm/sec. The
monochromatic band width was set at 20mp. The
tracks were scanned with the help of CAMAG TLC
scanner. The mobile phase Toulin: Ethyl acetate:
Dethylamine (7:2:1) was used. Linear ascending
development was carried out in a 20cm x 10cm twin
through glass chamber saturated with mobile phase.
The time required in mobile phase was 30 min at room
temperature (25 *2 0c) for saturation at relative
humidity 60 °ct 5. After development, TLC plate was
dried in air or with the help of hair dryer. The scanning
was performed with the help of Camag scanner
“scanner-170422". Measurement mode was
absorption at 254 nm wavelength controlled by Win
Cat CAMAG software versions 1.3.4. The radiation
source was use deuterium (D2) lamp emitting
continuous UV spectrum between 190 and 400nm. The
concentration of compound was determined from the
intensity of the different light. Evaluation of chemical

regression. Percentage of reserpine was calculated
from peak area of reserpine with the help of formula.

10 ul volume of each sample was applied at position
20, 36, 52, 68, 84, 100, 116, 132, 148 and 180 mms
along with standard reserpine on HPTLC pate by using
camag applicator.

The chromatographic plates were developed by
mobile phase and scanned with CAMAG TLC Scanner
"Scanner_170422" S/N. Win cat software gives
chromatogram of samples and standard 1, 2, 3, 4, 5, 6,
7,8, 9,10, and 11. In the form of track 1 to 11. The
Chromatogram shows tracks of reserpine present in
samples and standard reserpine track as shown in fig.
1,2,3,4,5,6,7,8 9,10 & 11. Peak area of reserpine
was also shown in table 1, 2, 3,4, 5,6,7,8,9,10 and 11.
The reserpine shows variation in peak area indicates
variation in content in different samples. The first two
each indicating

chromatograms  of sample were

infected and healthy roots respectively.

Detection - CAMAG TLC Scanner
Information

Application position
Solvent front position

8.0 mm
80.0 mm

Instrument CAMAG TLC Scanner "Scanner_170422" S/N 170422 (2.01.02)

Executed by

Number of tracks
Position of first track X
Distance between tracks
Scan start pos. Y

Scan end pos. Y

Slit dimensions
Optimize optical system
Scanning speed:

Data resolution:

Anchrom Test Lab P. Ltd.
11

21.5mm

16.0 mm

5.0 mm

85.0 mm

6.00 x 0.45 mm, Micro
Light

20 mm/s

100um/step

Measurement Table
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Estimation of reserpine from healthy and diseased roots of Rauwopfia serpentina (L.) by HTPLC

Wavelength 254

Lamp D2
Measurement Type Remission
Measurement Mode Absorption
Optical filter Second order
Detector mode Automatic
PM high voltage 373V
Detector properties

Y-position for 0 adjust 5.0 mm
Track # for 0 adjust 0

Analog Offset 10%
Sensitivity Automatic (42)
Integration

Properties

Data filtering
Baseline correction

vga-\;tsky- Golay 7
Lowest Slope

Peak threshold min. slope 5
Peak threshold min. height 10 AU
Peak threshold min. area 50
Peak threshold max. height 990 AU
. Track start position 10.8 mm
Track end position 60.7 mm
Display scaling
Automatic
J Track 1, ID: infected 1
1036 I
(v
BO¢:
700
600
£00
401 i R
N
i
. 200 I." ]‘ / I‘, 3 fesorping @ 254 amy
! L I A i / 7~ %
100 '1 X\ / ‘.V/ A \ 5 / ]/ A\ .
| A | LIt d [
.00 0.20 0.40 250 s.8¢ 100
Fig. 1: Chromatogram of infected root sample
Start Start Max Max Max End End Area _
Peak Rf Height R Height % B Height Ama % Assigned substarce
i 005 564 007 2841 2725 0.1 1.2 63069 2799 unknown *
2012 03 016 2731 2530 018 136 57564 2555 Lnknown *
3 040 147 020 918 850 023 32 14730 854 unknown *
4 024 10 027 1737 1610 030 05 20748 13.20 unknown *
5 087 07 039 107 0% 041 28 1810 080 unknowm *
6 042 27 046 809 833 049 23 16745 832 raserpine
7 060 51 064 806 747 066 512 23365 1097 urknown *
8 066 515 068 655 607 072 0% 16262 7.2 unknown '

www.ijlsci.in

Table-1: Showing Peak area of reserpine infected root sample 1.
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§ Track 2, ID: healthy 1

1008

800

7R

N

300 41\ 2

20 '," fosering @ 254 nm I/'s\

100 / AT X

0 i 7
C.00 0.20 .40 060 0.865 180
Fig2: Chromatogram of Healthy 1 root sample
Start Starl Max  Max  Max  End  End hrea
Peak Rf Height R Height ©° Rl Helght Ama % Assigned substance

1 004 84 007 2819 2951 011 05 78248 3427 unknawn *
2 042 10 016 1977 2070 018 96 44011 1928 imknown *
3 018 98 020 1256 {315 024 17 20000 BTG tnknown *
4 024 01 027 173 1234 030 08 1986 850 tnknown *
5 036 19 028 144 151 041 48 1.46 urknown *
5 042 58 046 805 841 049 65 762 raserping
7 048 67 050 166 174 054 18 188 iy i
8§ 05 01 088 1208 1284 073 07 18.40 unknewn *

Table- 2: Showing Peak area of reserpine of healthy root sample 1

§ Track 3, ID: infected 2

1000

200

00

7080

600

500

400 3 2

ano: “ ,';i"

g
100 [\
I L i
0.00 520 0.40 060 980
Fig3: Chromatogram of infected root sample 2.
Start  Start  Max  Max  Max End  End Area

Peak Rf  Height Hf  Height = Rt Height  Arma % Assigned substance
1 005 362 007 3128 0.11 0.4 54451 2713 unknown ©
2 o 0.4 046 2848 018 185 5077.6 2516 unknown
3018 193 020 978 024 09 16126 670 unknown "
4 024 10 027 1774 030 04 31189 1313 unknewn "
5 087 48 039 112 041 0.9 2223 094 unknewn
& 042 22 046 930 049 23 19764 832 reserpine
7 080 b4 052 120 0.85 1.6 2894 113 unknown *
8 089 22 084 824 0668 512 2342 286 unknown *
3 066 512 088 677 072 1% i 7:63 unknown *

Table -3:

692 |

Showing Peak area of reserpine of infected root sample 2
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Estimation of reserpine from healthy and diseased roots of Rauwopfia serpentina (L.) by HTPLC

§ Track 4, 1D: healthy 2

VORI
BGR

B

X TR X GH0

Fig. 4: Chromatogram of healthy root sample 2.
Stat Stat Max  Max M End  End Area
Pask Rf Height R Height % Bl Height Ama % Assigned substance

1004 49 007 3767 3035 011 01 84647 3243 unknown *
2042 02 046 3081 2482 048 173 63700 2438 unknown *
30049 193 020 1021 822 024 0B 15882 &Y unknown ¢
4 024 15 027 1880 1490 020 05 31980 1228 uaknown *
5 031 10 032 105 084 034 25 1267 (48 unknown *
6 037 08 03 3 9% 041 18 077 yaknown *
7043 33 046 947 782 049 44 2032 TN reserpine
8 060 20 0B4 702 838 066 546 22868  Be2 unknown *
§ 067 547 088 737 5% 073 20 18813 719 unknown *

Table-4: Showing Peak area of reserpine of healthy root sample 2
l Track 5, ID: std reserpine

200
160G

100

raseipee & 254 nm
n

N\ ..

:
SO SRR [, . S

.00 .20 0.40 Q60 [ER) 1.00

Fig.5: Chromatogram of standard reserpine.

Start Stat Max  Max  Max  End  End Area ‘
Peak Rf Height Rf Height % Bt Height  Ama % Assigned substance

1 043 39 046 482 100.00 049 39 ~ 10057 100.00 reserping

Table- 5: Showing Peak area of standard reserpine.

www.ijlsci.in Int. ]. of Life Sciences, Volume 6 (2) April-June, 2018
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‘ Track 6, ID: std reserpine

00

200

150

roseming ¢ 254 Hm

oI

080 104

Fig.6: Chromatogram of standard reserpine.

St St M Mac Mac End  End hrea
Poak R Height BRI Height % Rf Hight Aea % Assigned substance
1007 00 000 25 B4 Q42 13 W uA Unknown*
20043 32 046 125 MB 0% 41 2%t 8 feserping

Table -6: Showing Peak area of standard reserpine.

% Track 7, 1D: std reserpine

(= e A e
Fig. 7: Chromatogram of standard reserpine
Stat Stat Max Max Max  End  End Area
Poak Rt Height Rt Height % Rf Height Ama % Assianed substance
1007 12 000 423 1546 011 14 56  10.01 unknown *
2 0% 06 040 120 440 041 08 993 185 tnknown *
3 042 14 046 2194 8014 051 16 47232 8813 raserpine

Table- 7: Showing Peak area of standard reserpine.

Int. J. of Life Sciences, Vol. 6(2) April - June, 2018



Estimation of reserpine from healthy and diseased roots of Rauwopfia serpentina (L.) by HTPLC

| Track 8, ID: infected 3

www.ijlsci.in

10006
PO
BOG
702
HBOH
HOB
400
306
200 ;,{; ) )
.';\. :‘"r“\ i’ /‘
106G Wi ‘\ /' X / \‘\ .'\ -:
| SR I | !
¥ .00 .20 .30 0.6 R 1.00
Fig. 8: Chromatogram of infected root sample 3.
Start Start Max  Max  Max  End  End Area
Peak Rf  Height R Haight % B Helght  Ama % Assigned substance
1004 37 008 1217 2018 011 04 22885 27N unknown '
2 012 04 016 858 2057 018 41 18158 2228 unknown *
3018 42 020 508 1218 023 07 7748 G0 unknown ”
4 024 23 027 M2 1706 020 00 11434 1403 unknown *
5 036 37 03 14 273 041 2% pE08 319 unknewn *
& 042 05 048 388 43 048 07 8038 986 reserping
7064 121 088 873 885 071 15 10860 1348 tmknown
Table- 8: Showing Peak area of infected root sample 3.
: Track 9, 1D: healthy 3
1000
HOG
s00 ,/!
A
300 [
o
- i; ‘)‘;‘ :,.'« &
106 A AN LY N
% A L
L .00 6,20 0.40 050 0.8 1.00
Fig.9:Chromatogram of healthy rootsample 3
Start  Start Max Max  Max  End  End Area
Peak Rf  Height Bf Height % B Height  Ama % Assigned substance
1 004 128 007 3546 4955 O 1.2 93040 5278 nknown *
2 012 03 043 297 415 014 243 377 1.86 unknown *
3 014 249 016 461 645 048 03 8302 4.71 unknown *
4 024 59 027 891 1245 029 Od 16880 G456 unknown *
5 036 57 D039 485 677 043 02 j206.1  6.84 gnknown *
5 043 01 046 260 364 048 100 5084 288 reserping
7 049 108 051 308 55 064 22 8340 K mknown
B 060 00 089 817 142 073 0 26518 1618 unkniown *

Table -9: Showing Peak area of healthy root sample 3.

Int. ]. of Life Sciences, Volumne 6 (2) April-June, 2018
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{ Track 10, ID: infected 4
1000
Qo0
Boo
700
800
550
KO
,1
200 ;\ 5
/ \ N 2 A
100 FRPRY . W : .
e J
e .00 07 GX) 3= GE 700
Fig. 10: Chromatogram of infected root sample 4.
Start Start Max Max  Max End  End Area
Peak Rf  Height Rt Height % Rf  Height Area % Assigned substance
1 Q.05 88 008 1514 3583 O 0.5 26682 3430 unknown *
2 012 05 016 854 2023 0.18 RRY 1701.4  21.87 unknown *
3018 41 020 440 1043 024 0.0 703.5 §.04 unknown *
4 0.24 0.1 027 638 1511 030 0.3 10200 1311 unknown *
5 043 30 046 332 788 0498 2.8 698.3 8.98 raserping
6 0.61 11 064 131 311 085 105 224.7 2.89 unknown *
7 066 107 088 314 736 072 0.4 763.7 482 unknown *
Table 10: Showing Peak area of infected root sample 4
l Track 11, 1D: healthy 4
1000
00
B
TO0
E00
500
400 (\‘ ‘;\3
EX
{ \ i
200 i\ /‘_ 5
i il A
" i f ‘i 3 I rasarping @ 254 om
200 | I I rRsRping @0 254 «
i \ [ LA FR ~ g 2
N R VAR A /\ o
100 “\ A t‘,/ \\ Lo s/ N1 / TI/ \
L L ] L I E 1o [
= 500 ¥ TA0 TH0 oEC TH0
Fig. 11: Chromatogram of healthy root sample 4.
Srart Start M MM Max Ervd End Area
Poak Rt Heigiht = Height Yo R Haeight o Assigned substance
1 0.04 8.7 0.07 3109 2536 0.11 0.2 27.20 uriknowy ~
2 0.11 0.3 0.16 3177 2591 018 10.4 26.27 unkpowr
a 018 116 0.20 1127 9.20 0.24 0.8 5.94 urknow
4 Q.24 0.0 0.28 185.6 15,14 0.31 1.0 12.44 unkrown ¢
5 0.37 1.8 0.29 12.9 1.0 0.41 3.4 227 .6 0.87 unknown *
& 0.42 2.2 046 1069 8.72  0.50 4.9 2530.0 B.87 resarpine
7 0.50 5.0  0.51 10.4 0.85 0.54 2.7 201,85 077 unkriewn *
8 0.B0 1.1 0.64 75.7 6.18  0.66 628 1893.1 7.20 unkrown *
2 0.65 & 606 068 Q2.1 7.60 072 0.3 2478.4 9.43 unknown *
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Estimation of reserpine from healthy and diseased roots of Rauwopfia serpentina (1.) by HTPLC =

Spectrum scan
Executed by

Mode

Slit dimensions
Optimize optical system

Anchrom Test Lab P. Ltd.
All detected peaks

6.00 x 0.45 mm, Micro
Resolution

Scanning speed 100 nm/s

Data resolution 1 0 nm/step

Reference spectrum, pos X 10.0 mm

Reference spectrum, pos Y 10.0 mm

Measurement Table

Lamp D2

Start wavelength 190 nm

End wavelength 400 nm

Measurement type Remission

Measurement Mode Absorption

Optical filter Second order

Detector Mode Automatic

Detector properties

Y-position for 0 adjust 0.0 mm

Track # for 0 adjust 0

- e T Rf Substa nce Max. @
PN L Al 1 0.46 Rf reserpine 190 nm
e e 2 0.46 Rf reserpine 190 nm
00 3 0.46 Rf reserpine 190 nm
0g 4 0.46 Rf reserpine 190 nm
60.0 5 0.46 Rf reserpine 190 nm
50.0 6 0.46 Rf reserpine 190 nm
40.0 - 7 0.46 Rf reserpine 218 nm
30.0 8 0.46 Rf reserpine 190 nm
200 - 10 0.46 Rf reserpine 190 nm
10,0 - 11 0.46 Rf reserpine 190 nm
0.0
200.0 2500 3000
Fig. 12: Reserpine on all tracks
. Evaluation results

Evaluation Sequence

Track Track type Vial Sample ID

1 Sam 1 infected 1

2 Sample 2 healthy 1

3 Sampl 3 infected 2

4 Sample 4 healthy 2

5 Sample 5 std reserpine

6 Sampl 5 std reserpine

7 Sample 5 std reserpine

8 Sample 6 infected 3

9 Sample 7 healthy 3

10 Sample 8 infected 4

11 Sample 9 healthy 4

www.ijlscl.in Int. J. of Life Sciences, Volume 6 (2) April-June, 2018 | 697



Dudhbhate and Kareppa, 2018

Table of substances

Position Tracks

Substance MDmm 1 2 3 4 56 7 8 9 0 1
reserpine 41.2 A AAAAAAAAA
Visualizer Document - Plate state Developed
Image information - 366 nm - Imagel
Ilumination instrument CAMAG Visualizer : 150503 (Visualizer_150503)
Digital camera type: snr & Lens DXA252 : 306921208, Computar, 16 mm, f4.0
Created by: on Anchrom Test Lab P.Ltd. :
Resolution Full
Plate border size -2 mm
Automatic capture Off
Save mode Lossy (JPG)
Exposure mode Automatic, digital level: 85 %, Band
Capture settings:
Image size: 1944 Pxl x 952 Px| ( 0.10 mm/Px! )
Exposure: 323.15 ms gain: 1.00
White balance R:1.40, G: 1.00, B: 1.20
Illumination type / correction type: 366 nm

. Remission: Individual correction
Display settings:
White balance: R:1.00 G: 1.00 B: 1.00
Contrast enhancement: 1.00
Brightness: 0.00
Accentuation: 0.80
Color saturation: 1.30
Blank plate compensation: N/A

IRS-1 HRS-1 [RS-2 HRS-2 Std-1 Std-2 Std-3 IRS-3 HRS-3 IRS-4 HRS-4
Image-1: Silica gel Chromatography Plate with sample marking at 366 nm wavelength showing different bands

Table 12: Percentage of reserpine in different root samples collected during rainy season in the month of August
2009.

Name of the ; Sample Std. Percentage(%) of
sample Jampie Pedranae S pegkared dilutli)on dilution reser{[;)ir(le :
Infected1 1755 4482 200 1 0.17
Healhy1 1498 4482 200 1 0.19
Infected?2 1859 4482 200 1 0.21
Healhy?2 1945 4482 200 1 0.22
Infected3 790 4482 200 it 0.03
Healhy3 331 4482 200 1 0.09
Infected4 630 4482 200 1 0.07
Healhy4 2134 4482 200 1 0.24

698 | Int. J. of Life Sciences, Vol. 6(2) April - June, 2018



Estimation of reserpine from healthy and diseased roots of Rauwopfia serpentina (L.) by HTPLC

RESULTS AND DISCUSSION

The reserpine on all tracks was shown in Fig.1. RF
value of each track in maximum wavelength 366 was
shown. Bands of reserpine were observed in full
resolution illumination instrument camag visualize at
in 366 nm as in Image-1. In all there are 11 bands.
Band no. 1, 2, 3 and 4 were of infected 1, healthy 1,
infected 2 and healthy2., band no. 5, 6 and 7 were of
standard reserpine and 8, 9, 10 and 11 were of
infected 3, healthy 3, infected 4 and healthy 4. The
position of reserpine spot is variable in all standard
and sample bands shows its variable amount. The
percentage of reserpine was calculated with the help
of peak area value.

The percentage of reserpine in infected and healthy
root samples collected in the month of August 2009
was estimated by HPTLC method. . The percentage of
reserpine in infected samples was 0.17, 0.21, 0.03 and
0.07. The percentage of reserpine in healthy samples
shows 0.19, 0.22, 0.09 and 0.24. The percentage of
reserpine was less in infected as compared to healthy
samples as shown in Table-12 and graphical
presentation in Fig.13. It is clear that the percentage of
reserpine was decreased due to infection of root by
Macrophomina phaseolina. Hence, the root rot disease
is responsible for reducing the percentage of reserpine
alkaloid content of Rauwolfia serpentina root.
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