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ABSTRACT

Plants are the almost exclusive source of drugsrfajority of the world population. The phyto comgots in black
gram help in treating aliments like liver diseaseancer, diabetes, kidney diseases by functiongngrdioxidants.
The present investigation was carried out to deteenthe phytochemicals present in the root nodofe¥igna
mungo L. which was grown with different types @amic manures using GC-MS analysis. The analysiealed
the presence of nearly 15 components of pharma@guthportance in the root nodules of vermicompsd coir
waste manure treated plants.
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INTRODUCTION

Black gram Yigna mungo.).is an important pulse crop occupying unique pasiin Indian agriculture. It is under
cultivation in India in about 3.25 million hectarasd its annual production is 1.45 million tons. l¢gumes are a
rich source of antioxidants in treating variousraihts like liver diseases, rheumatism, diabeteat liseases and
infections in the central nervous system [2]. Tbet mnodule of black gram is said to be narcotioretic and is used
as remedy for aching bones, dropsy and cephalgi4, [S]. Legume nitrogen fixation starts with tleerhation of a
nodule.Rhizobiuminvades the root and multiples within the corte’sc The plant supplies necessary nutrients and
energy for the bacteria [6]. Organic manure dbates to soil fertility due to addition of organicatter and
nutrients such as nitrogen that is trapped by biacta the soil [7, 8]. The addition of organic naes in soil
enhanced the symbiotic relationship between phlyerical compounds [9].

Organic manures which breakdown or decay is aveilabthe plant faster than other manure which yetawly
[10]. GC-MS analysis of phyto constituents in ptagives a clear picture of the pharmaceutical valubat plant.
There are very less reports on the analysis ofgaifigmicals in plants that are grown after the &@mldiof organic
manures. In the present study the phytochemicalsept in the root nodules of black graviigha mungd.) treated
with various soil amendments were analyzed usingV&xC

EXPERIMENTAL SECTION
Plant Material :

Black gram seed¥igna mungoL. (Var. Adt Mash3) purchased from the Tamil NaRice Research Station,
Aduthurai, Tamil Nadu was used as the plant mdterihe present study.
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Growth conditions:

The seeds were sown in pots containing a pot méxtomprising of 5 Kg of sand and fertile clay soikture in the
ratio 1:2 (w/w). They were amended with 3 gm ofheit commercial vermicompost or coir waste manure.
Commercial vermicompost was purchased from thel lmzaket. Coir waste manure was prepared by mixbgg
phase culture oAnabaena azolla@ML-2) with coir waste in the ratio 1:5 and compg it for six months [11, 12].
The root nodules were collected from"52lay old plants for further analysis. The experimems done in
triplicates.

Preparation of root nodule extract for GC-MS analyss:

Root nodules of black gram were shade dried anaPtlge powdered leaves was soaked in 95% ethandlX hr.
The extracts were then filtered through Whatmamilldilter paper along with 0.2 g of sodium sulfeagemove the
sediments and traces of water in the filtrate. Befitering, the filter paper was moistened with® ethanol for 12
hr. The filtrate was then concentrated by bubblhitgogen gas into the solution. The extract comdiboth polar
and non polar phytocomponents of the plant matesatl. An aliquot of 2l of this solution was enygld for GC-
MS analysis [13].

GC-MS analysis:

GC-MS analysis was carried out on a GC Clarus 58@iR Elmer system comprising of a Aoc-20i auto pkn
and gas chromatograph interfaced to a mass spestEonGC-MS instrument employed the following cdioahis:
column-Elite-1 fused silica capillary column (30 mn®0.25 mm ID x1 puMdf), composed of 100% dimethglyp
siloxane, operating in electron impact mode atVQaarrier gas- helium (99.999%) at a constant fliil ml/min;
injection volume- 0.5 pl (split ratio of 10:1); &gtor temperature- 250 and an ion source temperature of 280
The oven temperature was programmed from @ ¥Bothermal for 2 min) with an increase of @onin to 200C,
then 5C/min to 280C ending with a 9 min isothermal at 280Mass spectra were taken at 70 eV; a scan intefva
0.5 seconds and fragments from 45 to 450 Da. Taatunning time was 36 min.

RESULTS AND DISCUSSION
The present study was carried out to identify thgtgchemicals present in the root nodules of bigidkn plants

grown in the presence of commercial vermicomposture and blue green algae decomposed coir wastarman
The result of the GC-MS analysis of root noduleblatk
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Figure 1: GC-MS spectra of phytochemicals in root adule of black gram treated with vermicompost

gram amended with commercial vermicompost is dediéh Fig-1. About seventeen peaks were identified
tabulated in Table-1. The maximum peak area wasvishoy 3-O-Methyl-d- glucose (71.55%) followed by n-
hexadecanoic acid (5.80%), Propane, 1, 1, 3-tngth®.07%), phthalic acid, butyl isohexyl ester7@%) and
ethylbenzene (3.27%). The other peaks indicatezhét prea less than 3%.

Fig-2 shows the results of the GC-MS analysis of rmdules of black gram amended with coir wastaura The

fourteen major peaks are tabulated in Table-2./bst prominent peak area was depicted by n-hexadacacid
(37.29%) followed by 9, 12-octadecadienoic acid92%0), pthalic acid (9.13%) and oleic acid (7.04%).
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Table -1: GC-MS analysis of phytochemicals identiéd from black gram treated with vermicompost manure

S.No| RT Name of the compound Molecular Formulg MW |Peak Area %

1 | 2.76|ethylbenzene CgH1c 106 3.27

2 | 3.55|pentane, 1,1-diethoxy- CoH2002 160 2.21

3 | 3.98|hexanoic acid, ethyl ester CgH1602 125 1.15

4 | 4.98|propane, 1,1,3-triethoxy- CgH2003 176 4.07

5 | 6.66]|octanoic acid, ethyl ester C10H2002 172 0.26

6 | 9.40|decanoic acid, ethyl ester Cq2H2402 200 0.26

7 | 9.74|dodecanoic acid, 3-hydroxy- C12H2403 216 0.35

8 |11.39[1,1-bicyclopropyl]-2-octanoic acid, 2*-hexyl-, thgl este C21H3802 322 0.27

9 |11.71 desulphosinigrin C10H17NOgS | 279 0.13

10 | 14.073-O-methyl-d-glucose C7H1406 194 71.55

11 | 15.83 phthalic acid, butyl isohexyl ester C18H2604 306 3.78

12 | 16.19ethanol, 2-(9-octadecenyloxy)-,(2)- 288400, 312 0.20

13 | 17.41 n-hexadecanoic acid C16H3202 256 5.80

14 | 17.79hexadecanoic acid, ethyl ester C18H3602 284 1.21

15 | 20.239,12-octadecadienoyl chloride, (Z,2)- C1gH31CIO 298 3.09

16 | 20.55oleic Acid C18H3402 282 2.21

17 | 20.89octadecanoic acid, ethyl ester Co0H4002 312 0.40
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Figure 2: GC-MS spectra of phytochemicals in root adule of black gram treated with coir waste manure

Table- 2: GC-MS analysis of phytochemials identifid from black gram treated with coir waste manure

S.Ng RT Name of the compound Molecular FormulaMW |Peak Area %
1 | 3.54|butane, 1,1-diethoxy-3-methyl- CgH2002 160 5.61
2 | 3.97|hexanoic acid, ethyl ester CgH1602 125 1.15
3 | 4.98|propane, 1,1,3-triethoxy- CgH2003 176 6.81
4 | 5.64|octanoic acid H1c0, 144 2.20
5 | 9.40|decanoic acid, ethyl ester C12H2402 200 0.65
6 |10.55lactose C12H22011 342 3.47
7 |10.793-trifluoroacetoxypentadecane Cq17H31F302 324 4.35
8 |11.70D-glucose, 4-O-a-D-glucopyranoslyl- C12H22011 342 1.13
9 |15.83phthalic acid, butyl undecyl ester Co3H3604 376 9.13
10 |16.20Qethanol, 2-(9-octadecenyloxy)-,(Z)-  C20H4002 312 3.91

311 | 17.42n-hexadecanoic acid C16H3202 256 37.29
12 |17.76hexadecanoic acid, ethyl ester C18H3602 284 2.42
13 |20.139,12-octadecadienoic acid (Z,2)- Cq8H3202 280 15.99
14 |20.5%0leic Acid C1gH3402 282 7.04

Coir waste manure treated plants showed elevatesl®f all phytochemicals when compared to vermigost
treated plants. Compounds like hexanoic acid, @itaacid, decanoic acid etc. are present in boghrtanure
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treated plants but were at higher levels in coist@amanure treated plants. This might be due tostipply of
phytochemicals from the manure. Coconut contaimh famounts of oleic acid and octanoic acid. Coistea
manure also helps in the increased translocationuifents from the soil [11, 12].

Some of the phytochemicals detected in the presteity are of pharmaceutical importance Table-3. d&@ in
Table-3 was derived from Dr. Duke’s phytochemicall eethnobotanical database. Hence the phytochemical
observed in the present study were found to possessicrobial, anti-inflammatory, anticancer prdpes etc. The
present study emphasizes more on the pharmaceudiics of black gram which might have been enhargethe
addition of these manures.

Table-3: Properties of some phytocomponents ideniéd in root nodules of black gram plants by GC-MS

SNo| RT Compound name Activity
1 6.66 | octanoic acid ethylester Antibacterial
2 9.74 | dodecanoic acid Antimicrobial
3 14.07| 3-O-methyl-D-glucose Preservative
4 17.75| n-hexadecanoic acid Antioxidant
5 20.55| oleic acid Anti inflammatory, anti androgemnticancer, preservative and hypocholesteralem
6 26.38 1_,_2 benzene dicarboxylic acid Antimicrobial
diisooctyleste

Source: Dr. Duke’s phytochemical and ethnobotanitztbbase.

GC-MS analysis to detect phytochemicals has beee doDelonix regia[14] andMussaenda frondosg5 ]. In
both the cases the presence of antioxidants wddidtiged. There are reports on the changes in métab and
antioxidants invVigna species that are induced by NaCl stress [16,H&hce there is a strong correlation between
the abiotic stress factors and the change of ptgmaponents in plants.

CONCLUSION

The phyto components identified in the presentystadid to the nutritional value of the black gramated with
various manure. It is observed that there is ealirrelationship between black gram and organicumesnused.
There is a possibility of translocation of nutrerfitom manure to the plant. Organic manure alseasss certain
specific phytochemicals that might be beneficiatdot nodulation thereby aiding in nitrogen fixatid-urther work
to emphasis more on this concept of correlating rtbiitional value of pulses with the amendmentssail is

needed.
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