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STUDY OF PROXIMATE ANALYSIS OF SOME MEDICINAL
PLANTS FROM THE AREA OF KALINADI, BULANDSHAHR
ALKA GUPTA AND MUKESH KUMAR
Department of Chemlstry
[P.(1.G) College,
Bulandshahr, (U.1)

RECEIVED: 07.12. 2019.

Seven Medicinal Plants wera laken for their proximate
analysis, various paramelers such as fibres, fats, waxes,
molsture, phenols Trepenoids, Alkaloids, Total ash and
Acid insoluble ash were determined.

The results of this study wil provide an useful
information lo health care officers, hulrlionisls and
indurtrialists.

KEY WORDS: Medicinal Plants. Proximale analysis Ash.

INTRODUCTION

Eéch Medicinal Plant have its own nutricnt composition. These nutrients are cssential for the

physiological function of human body. These nutrients play an important role for encrgy and lifc

processes. There are very few reports on the proximate analysis of medicinal plants. Many studics

have shown that alkaloids have been identificd as the active sccoundary metabolites of the plant®”.
Thercfore determination of total alkaloids is very important related to the quality of medicinal
plants'. This paper studies the proximate analysis of seven medicinal plant from the ncar by arca of
Kalinadi (river) Bulandshahr in Uthar Pradesh.

MATERIALS & METHODS

Ell the chemicals and regents were used analytical Grade Reagents and the solution were

prepared in double distilled waler.
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EXI‘[RIM[N!

L3} ] 1
E ximate chemical Analyis of each plants was determined using different

Experimental methods ;—

Proximate analysis : The moisture content was determined by parl Fischer method. Acid
insoluble contents and total ash analysis were determined by standard methods.

Sample Extraction : 5.0 gm of powder sample was weighed and keptin sohlat apparatus for
continuous extraction for 12 hours. Methanol (120 ml) acd water (30 ml) in the velume ntio 4 : 1
was uscd as the extractant solvent then cooled and filterned through whatsman filter paper no. 41
in a prc-weighed beaker, The Extractant so obtainzed is used for the deterrmimation of erude fidres,
fats and waxcs.

Determlinatlon of crude fibres

The extractant was treated with 125 ml of ethyl azetatz then filterad 122 3 prowaghad beaker
ond determined for the percentage of crude fibres. From Filiratz 5 (a8 aed waner aze salysal a
follows ¢

Dectermination of fats and waxes

The filrmte was evaporated 10 dryness en & water btk 170 ARz st oot etyl
neetnte, the benker was allowed to cool i a devmontor o wrpnad fur i otz whah ontaum

futs nnd waxes.

Determination af Phenols and Terpenoidy

The Glirate obtained from the sonhlet eatistion of sarpor Wiy seieres $ae VAU of s

volume on o water bath at 70°C. lewas saadifiad wid 2MIESO, T ! fed f e wop e tacted
using 75 ml chlowform in a separating funssl The (hlovsfoms frpe was T8 rrvnd ta s Pie

\\'clghctl beaker and was t\'ﬂp\\r.ﬂrd 10 dryneas va 2 water baty A9 cond ot rowen et atiuee
in o desiceator then weighed. [teontains pheso and terpenesds bpuron Loes was sand to detenmans

alknloids.

Determination of Alkalolds
The aqueous layer was neutralined with 2M NaOH for 10 pl 1 wae furber corsered with )
ml chloroform and methonal (20 mlyin the vatume rato 3 13 2 Sepunting £l
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The Organic layer was transfemred 10 3 Pre-w cighed beaker on a water bath at 45°C for the
cvaporation of the solvent, then caol in a desiccator and weighed. It containsalkaloids.

a—
RLSULTS AND DISCUSSION
E'"" Proximate analyses of the various medicinal plarts are given in Table 1 and 2.
Table 1
T = )
S.It. Mecdicinal Plants Fibres | Fatsand | Moisture Phenols
waxes content and
Terpenolds
e e § ——————
1 H f - (U
1. | Azadiracta indica (Neem) | 500 02 T0 I 9o
3 = o I K]
2. [iugenin jambolana wnh 011 73 [ i
(Jumun) d
R I | )
3. Phyllanthes omblica TR sh 73 (N
s (Amln)
d4, Deiman tenniflorwm | 661 XY P72 -l
(Tulai) i
i - { : -
O, Avgle marmelas (lael) PR 01 1 4 112
< —— M )4 H
G, Moemordica charantia [ ‘ 28 i 4 R
(Rarela) i ;
U—— e s -
7. Curcuma amada (Adrak) €22 | vl < ) !'
! i S—— »
i e % Larw valuns
mm Table | moisture content was fovsd to be low 2ad faz g Pum o 420 8 70 Law va
of moisture content are good to inctease the shelf hie of plan: seplzy, darmg e, pRiapng,
® i 1 see res "o = 3ty camiert
and avoids the growth of microorganisms which dependy on thewr wated (ontmt Thie a3k conients
H g rons af (aont Lysessle
of plants sample phyllanthes emblica $.0 15 loner tun Be i corzent of ket wmples, The
¥ - o gyomale ooenn’® 3%em b ons Loass
variation in the ash contents may be dus to minezal ¢ontants. Ia e amgle roanlt 2o show low 2t
: i e tame meriod The lmid conteny (£300 32
which was required in preventing the sammples stored for fong penad The [35€ conient (faty a2l
son Tamthes oy & 0) amd \lmengedion
waxed) found very tow for all plants samples exeept phvilantiug emBlcr 5.0 a2 Meomarcn
charutia 2.5,
rape—--
=
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Enc low fat¢
teontent i ool beeanee of Low calorle value, All the plants samples studied are

neh in cmde Gbre and varies from 44.) K2.2%% whi ful [ an health The A ordica
i |“ 1 Ll m A4 1y 2% which 1y uselul for limar health. ‘Th / 1
indica and ocimum ¢ \ B 1 Te oids

nim tenuillonmim contning 5‘]‘.“"!\'1\"‘ mnount of ||‘IUNI|1 nnd T rpenoi

Table 2
S Medicinal Planta Allalolls | Total neh | Acid insoluble
ash
1. | Azadiractn indica 0.01 11.8 7.0
(Neem)
2. Eugenin jombolana 0.20 9.1
L (Jamun)
3. | Phyllanthes emblica 0.28 6.0 L
(Amla)
4. Ocimun tenuiflorum 0.80 18.5 8.5
(Tulsi)
5. Acgle marelos (Bacl) 0.73 15.5 11.6
6. Memordica charantia 0.22 12.0 42
(Karela)
7. | Carcuma amada (Adrak) 0.11 8.2 5.6

From Table 2 alkaloids content varies from 0.11 to 0.91%. The total ash and acid insoluble ash
contents of the medicinal plants have been widely used as one of the factors enhance the quality.

Rererences
1. DingB., ZhouT. FanG., HongZ., & Wu y. Journal of Pharmaceutical and Biomedical Analysis, 45,
2007, 219.

2. Oul,KongL,PanC, SuX., Lei X., & Zou H. Jounal of chronatography A., 1117, 163DOL : 10.
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RECEIVED : 07,01, 2020

It has been established that the doped versions of a
fow crystals show Inleresting properties including
electrooplics. In the present sludies, crystals of sadium
potasslum lartrate doped with nickel and nonstoichiometric
versions have been sludied. The crystals arc grown with
different concentration of nickel (0.1, 0.2 and 0.5% by
weight) after determining the solubilities. It was observed
that the stress optical constants increase with
concentration of nickel upto a certain level and then
decrease on further addilion. Also there is a marked
difference of plezooplcial conslants for nonstoichiometric
cryslals.

KEY WORDS: Electro Optics/Tartrates/Crystal/

Piezoeleclric

INTRODUCTION

Eomc of the ferroelectric crystals have been very interesting clectrooptic materials.

Among them mention may be made of lithium niobate and KDP. The aim of clectrooptic material
investigation has always been to somehow increase the electrooptic constants and thus drive the

devices with less power, The ultimate goal in such investigations may be stated to be the

ability to

operate an electrooptic modulator with just a battery with this aim in view, the authors have been

engaged in clectrooptic investigation of materials over the past few years.

Sodium potassium lartralc, popularly known as Rochelle salt (RS), has been an important
piczoelectric from the time of its discovery. Many of ils properdtics have been investigated
thoroughly (1-4). RS has been known to show many interesting propertics. For example when an

PEMOZZOUS
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rl‘rr~ln'c ekl is applied along Neaxis and observatlon ta made along Y7Z-axis, there i1 a large
difference in the hatfwave voltagies (8 for the o polatitles. Decnuse of suclt interesting
behavior RS has been taken up for a thorough investigation as an clectrooptic material. In the
present repont preliminary results oblained with nickel doped and nonstoichiomelric crystals have
been reported.
ExperimentaL peTAILS
Erysmls were grown by slow cvaporation at constant temperature. The growth rates were
determined using a cathetometer. Morphological studies were conducted with a contact goniometer.
The stress optical studics werc done using a Babinct compensator and at sodium yellow wavelength.
The crystals were prepared by cutting with MR cutter. All the results reported arc at room
temperature (25°C).
Table-1
Salt Dissolved in GMS
Temp.°C Pure 0.1% Ni 0.2% Ni 0.5% Ni
30 100.0 102.5 104.6 105.0
35 114.0 121.3 1227 128.5
40 145.0 146.3 146.8 156.5
45 186.0 190.0 191.0 —
Table-2
Direction of Stress Optical Constant for (in units of Brewsters)
v
d
Stress Obsery | Pure | 0.INi [ 0.2Ni 0.5 Ni 2:8 4:6 2:8,
0.INi
(001) 010) 2.62 372 291 2.63 3.05 2.15 319
(001) (100) 0.8] 0.98 0.97 0.78 1.32 1:08 1.04
[A ' ¢
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Resuurs anp piscussion

r\\m Table |ite ' ' " .
Litenn be seen that the addition of nickel has increased the solubility of 1S upto

about 0.5%. The variation of solubility with temperalure s o3 expected. [t was obscrved that the
gm\\ﬂf rate has been much higher for 0.1% doping than for pure as well as for higher percentage
of doping. Also, a great change was observed in morphology of the crystals. The angles ware found
1a be much diflcrent when doped with lithium. For example, angle a in pure saltis 135° while it is
152° for 0.5% nickel and 141° (or 0.1% of lithium. X-ray dala also has

shown similar changes. The most intcresting aspect is the study of piczooptic propestics. While for
purc crystals for a stress along X-direction and an observation along Y-dircction, the stress optical
constant has been about 2.62 Brewsters, it changes considerably (even by about 40%) for crystals
doped with nickel (Table 2). In fact it was found that for the two orientations studied the stress
optical constant increases for with doping and then it decreases with further concentration of
dopant. This is exactly the behavior that was observed in nickel doped KDP when electrooptic
studies were carried out. Further, similar increase in the stress optical constaat was observed when
2 nonstoichiometric crystal was doped with nickel. It was also observed from these investigations
that as the content of sodium is increased, the stress optical constant increases. Further work in

relation to other dopants and properties is in progress.
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STUDIES ON THE rOraaAY 1ON OF 'OLYSACCHAIUDES Y
ANEW STRAN O LEUCONOSTOC, SPI DACTERIA
ALKA GUPTA
Depattment of Clhemistry
LP.(PG) College,
Bulandshakr, U.P,
RECEIVED: 07, 01, 2020

A strain of Leuconostoc spp. cullure isolale obtained
from samples of cane Julcps showling viscous [ermentation
found to produce bolh levan and dextran polysaccharides.
Slacey's media was found best for the formation of
polysaccharides. Altering the Na*/K* ralios in the Stacey’s
medium affecled the formalion of dextran and levan.
Increasing the Na* ions concentration decrease the dextran
content but not the levan and by increasing the K* ions there
was decrease of both {evan and dextran formation, Possibly
the Na* / K * ralio affect the Glucosyl and Fructosyl
lransferase enzyme system of the culture.

KEY WORDS: Leuconostoc, Dextran, Levan

INTRODUCTION

» s . . e .
Eresencc of polysaccharides such as dexiran and levan in cane juices has been attibuted to the

presence of microorganisms e.g. Leuconostoc dextranicum' and Leuconostoc Levanicum?

respectively. The bacterial products are generally termed as slimes, gums, mucilages etc. and are
polymers of reducing sugars formed from sucrose. Dextrans are polymers of D-glucose residues,

which mainly consists of & -D (1—6) linkages and levans are polymers of fructose consists of BD

(2— ©) linkages.

gmulans’, S. Sanguis* cultures are reported to contain both glucosyl and fructosyl transferases

required in the production of dextrans and levan polysaccharides and are influenced by Na* and K~

PCM0220177
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fons concentration.
alon. in e
wonahoe meventernides ap. alao, Jeanes ef gl ohserved formation of

dextian and devan 1y
! ¢ polysaceharg
e polysaceharides widler cennin adverse conditions of fermentation,

! n | <t cnube .l\n\\‘\ on o ( n polytaccharides by a new strain
¢ presen cL l,('( nt "\(‘ ( i y { eV )
At (rl't,'ll\llﬂllllA oy ly.'(‘, an y L

ol ’I‘lll\lm'"'{'( s \' N ned fro I ice
! . enfture “l\'t\(l' (\hlm ved | MM cane juices thowing vitcous f .
C ) crmentation

Mactory juices,
MATERIALS & METHODS

ENS (3.5-dnitro salicylio acid) was A.R. E. Merck and dextranase was a gift from M/s.

Miles India Ltd.. Baroda.

CULTURE :

The Leuconostoc spp. culture was local isolate from fermented canc juice samples showing
viscous fermentation in factory juices. The bacterial culture was purified by enrichment and plating
technique as described earilier®. It was maintained as running culture in Stacey's liquid medium and

preserved on agar slants of MRS medium.

THIN LAYER CHROMATOGRAPHY*' (TLC)

The polysaccharides dextran and levan were confirmed by TLC technique, using Butanol
— 1: Glacial Acelic acid: and water (3:1:1) as solvent. The TLC plates were sprayed with [~ Nephthol
— ethanol-sulphuric acid and heated at 10°C and with 1-Nephthol —ethanol — phosphoric acid spray
reagents at 90°C for 10 min. For detcction of dexlran as pink spots and levan blue spots.

ESTIMATION OF POLYACCHARIDES, DEXTRAN AND LEVAN IN
FERMENTED BROTH®

10-20 m! of fermented broth was centrifuged to remove the cells The supcmatant was
deproteinised by adding 1-2 ml of TCA (10%) and made 75% alcoholic by adding Absolute alcohol
or 9 vols of methanol, The precipitale was recovered by decantation, washed with cthanol/methanol

and dried.
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The g SV
finctose n“‘:::““l““\“:::'.“"‘l]““‘“:llj‘)":"‘;:"‘y“" LR 810 HTHNORAR b AT FCXMGHDOL AP VRS
hyrolysed with NAO acld Ml|l\lm |"‘" |““Y:“:'L‘.|m|h|c wia teprecipitated, washed, dried and
plucose and fuctose in the .I tHe ot 100°C for 1 hour 1o Hherate glucose from dextran. ‘The
fuctose 1 the hydrolysates was esthnated by DNS? methiod, for fotal reducing sugar
and by eyateine catbazole™ wethod for fivclose, ’ T

DEXTRAN HYDROLYSIS BY DEXTRANASE!

‘ Aliguot q\m.nlillcs of precipitate obtalned after (he removal of levan by N/10 oxallic acid
src:l:ncnl was dissolved in 0.1 M 5.2 pll acclate buffer and treated with 2-5 units of dexlranase at
50°C for one hour. The reducing sugars lberated was cestimated by DNS method.

EFFECT  OF PRODUCTION OF

POLYSACCHARIDE

The isolated Leuconostoc spp cullurc was inoculated in different media | to 6 (given below)
and the fermented broth was analysed for polyscccharides conlents. dextran and levan as above after
72 hour of growth in the media at 23°C and 37°C temperaturc of incubation.

DIFFERENT ~ MEDIA ON THE

MEDIA USED :
These different media were used ©

1. Sucrosc-Yeast ext-Polypeptone Medium' :

Chemicals em%
Sucrose 5.0
Yeast ext. 0.5
Polypeptone ° 0.5
. szP04 0.1
MgS047H,0 0.02
Na,CO; i : 4.0
pHﬁ . . 7.0
2. Sucrosc-Yeast extract Medium® :
Sucrose 7.5 \
Yeast ext, h 0.6 \

LBSLED
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KyHPO, 0.5
Nacl 0.1
MgS047H,0 0.02
(NH4);50, 0.6
pH 6.8

3. Sucrose-I'eptone Medium'™ ;

Sucrose ' 10.0
Peptone 0.1
Na;HPO, 0.2
KCl ' 0.5
pH 7.0

4. Sucrosce-Corn Stecpliquor Medium' :

Sucrose 2.0

Corn steep liquor 1.0

K;HPO, 1.0

pH . 6.9

5. MRS Medium' :

Sucrose —-~——~—’l;;-'~~ e

Peptone 1.0

Beef ext. " 10

Yeast ext. 05

Tween 0.1

K;HPO4 0.2

Tri Ammonium citrate 0.2

[BLE ATUBSTED '
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MESOLTIO 002 —
MnS0.al,0 0.02
pH 70
6. Stacey's Medium'?
Sucrose 10.0
- Mlcro cosnle salt 03
FeS047H,0 0.001
Peptone 0.001
PABA 0.005
Kcl 0.01
Mg504 7H;0 0.01
K;HPO, 01
pH 7.6

EFFECT OF INOCULUM RATI.0.0N THE PRODUCTION OF LEVAN AND

DEXTRAN:

Stacey's medium was inoculated in fresh Stacey's medium

—— The running Leuconostoc culture in
0%. The fermented broth was

keeping varying ratios of inoculum (culture to media) from 6 to 5
analysed for polysaccharides afer 72 hours of growth.

LEVAN AND DEXTRAN FORMATION IN STACEY'S MEDIUM WITIT PROGRESS

OF TIME :

The fermenting culture broth in Stacey's medium was analysed for pH, reducing sugars dextran

and levan at regular intervals of 24 hours.

EFFECT OF ADDED NA* AND K* IONS ON TIIE FORMATION OF
POLYSACCHARIDE IN STACEY’S MEDIUM :

PBLE ALLBYS1EL \
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Natand K* jon cone, in the stace
Na PO and Ko, «alis oand taken o

y e mediom was chanped by ndding extea quantities of
of broth medinm at 72 s, of fenmentati

1 for fermentation and analysts of polysaccharide contents
on,

Resuirs:

El-( technique as adopted showed presence of both dextean and levan, Dextran was also

c‘.\nﬁnncd by dextranase. Out ofthe six diffecent medin tied, only stucey's medium was found good
for dextran and levan formation by the eulture (Table 1), Dextran and levan both showed optimum
temperature of 30°C + 1°C for (enmentation, There was no dextran formation from sucrosc at 37°C,
where as levan formation took place. Small argount of dextran content scen at 37°C in media, No. 4
may be due to presence of com steep liquor. Dexlran fonmationincreased of inoculum ratio of culture
used. Dextran yield obtained was highest at $50% ofinoculum or 1:1 ratio of propagation in Stacey’s
madium. Levan formation was least affected by inoculum and an average of 10% concentration was
found sufiiciently good (Fig. 2), Dextran and levan formation was accompanicd by reléase of

reducing sugars from sucrose. Sugar conlents decreased with the formation of polysaccharides for
about 144 hour of growth (Fig 1.) and pH droppcd to 4.

E:xlmn synthesis was found to be very sensitive to Na* and K* ion conc. of Stacey’s medium.

Altering the Na® & K’ ratio of Stacey's medium affécted the formation of dextran and levan.
Increasing  Na® ion conc. decreasing dextran formation appreciably but not the levan and by
increasing the K* jons there was decrease of both dextran and levan formation.

Presence of Na® jons sightly favoured the formation of dextran at 37°C (Table 2).

DiscussioN :

Ehe change over of polysaccharide formation from dextran to levan by Leuconostoc spp-

bacteria seems (o be affected by media constituents such as Na* & K ions concentrations. Dextran
synthesis scems to be very sensitive to pH and temperature effects and these conditions do not effect
much on levan synthesis. It is possible that the Na"/k* ratio affect the glucosyl and fructosyl
transfersasc-cnzyme system of the culture, Similar views have been expressed by Keevil' and
Nakamura'? in streptococcus and Bacillus cultures.
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nv\ mgareane 'hl‘\\ph dextia
d \ n and lev X
o sttt d . 1 evan polysaccharides are reported for sugar loases but there
g Ale data available on the 1ole of Na* & K' o ) ) '
q\cp\'m\inp upon soil and limatt i one concentrations. It is poasible that
nncl\mn‘ il l(ﬁlll e .“m“c conditions of eane field, the polysaccharides constituents in the
in thi f 1¢ sugar mills may change and need constant observation. Some methods deseribed
1S pape ay . . N v v
" paper may be of use in Keeping o walch over type of polysaccharides formed in sugar cane
Juices. ‘
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