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ABSTRACT

Objective: The present study was undertaken to study the phytoconstituents quantitatively through gas chromatography-mass spectrometry 
(MS)/MS, as well as its antibacterial, antifungal activities.

Methods: The ethanol extract of brown rice was used for the study. 25gram of brown rice powder was used for the extraction process.

Results: Each peak in the chromatogram represents the signal created by a compound that elutes from the GC column into the detector. The size of 
the peaks is proportional to the quantity of the equivalent substances in the specimen analyzed. 

The results obtained shows the highest peak for 6-(1-hydroxymethylvinyl)-4, 8a-dimethyl-3, 5, 6, 7, 8, 8a-hexahydro-1H-naphthalen-2-
one, 26-Nor-5-cholesten-3β-ol-25-one, Propane, 1,1-diethoxy-, and stigmastan-3,5-diene. The remaining seven compounds (Stigmasteryl 
tosylate, Tetradecanedioic acid, 2H-1-Benzopyran-2-one, 6-acetyl-7-(acetyloxy)-4-methyl-, 3-Isopropoxy-1,1,1,7,7,7-hexamethyl,-3,5,5tris 
(trimethylsiloxy) tetrasiloxane, Dodecanoic acid, ethyl ester, t-Butyl hydrogen phthalate) showed moderate levels of a peak area percent except 
3, 4-Dihydroxy-α‑(isopropylaminomethyl)-benzyl alcohol (isoproterenol) as it shows only 1.73 as peak area percent, which was found to be low 
compared to other compounds identified. No compound was present in trace amount. The range of retention time falls within the range of 4.79 
to 35.15.

Conclusion: The antimicrobial property could be attributed due to the phytochemicals present in brown rice. Essential oil, sterols and various other 
bioactive constituents present in it would have been responsible for the antibacterial, antifungal activity. Brown rice is a whole grain which could be 
germinated to improve its overall health benefits. Brown rice extract finds applications in pharmaceutical preparations.
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INTRODUCTION

Rice is a very good economical food eaten by every south Indian the 
most commonly and the oldest crop. It is a unmilled rice, a form of whole 
grain, endowed with nutrients such as vitamins, minerals, fiber, iron, 
low fat available across the globe. Brown rice is able to reduce asthma, 
heart disease, so it is necessary to promote the consumption of brown 
rice so as to increase its demand. The best way to consume brown 
rice is by steaming it. Increased plasma glucagon like peptide levels 
are reported in humans after consuming glucose but not equivalent 
portions of complex carbohydrates like brown rice/barley  [1]. Like 
white rice, brown rice lacks gluten, trans fat, cholesterol and contains 
only traces of fat, thiamin, niacin, folate, iron. Since, brown rice is 
an essential, energetic, healthy food for all, it was decided to study 
quantitatively through gas chromatography-mass spectrometry (GC-
MS)/MS and also its activity against bacteria, fungi.

METHODS

Sample collection
The brown rice purchased from the supermarket at Chennai was 
powdered. 25 g of powdered sample was used for ethanol extraction. 
The extracted sample was used for phytochemical analysis through GC-
MS/MS, anti-microbial activity.

Analytical method
GC-MS/MS was performed on a Scion 436-GC Bruker carrying Triple 
quadruple mass spectrophotometer with fused silica capillary column 
BR-5MS (5% dipheny l95% dimethyl poly siloxane), 30 m × 0.25 mm 
ID × 0.25 m df. The column oven temperature program was as follows: 
80°C hold for 2 minutes, Up to 160°C at the rate of 20°C/minutes no 
hold, up to 280°C at the rate of 5°C/minutes no hold, up to 300°C at 

the rate of 20°C/minutes 10 minutes hold, injector temperature 280°C, 
Total GC running time was 41 minutes. The inlet temperature was set 
at 280°C, source temperature 250°C; ionization mode, ionization at 
70-eV ionization energy; For single scan analysis, the scan range was 
set from m/z 40 to 600; solvent delay: 0-3.5 minutes; and the injection 
volume was 2 μl. The GC-MS/MS was performed by the Institute of Crop 
Processing Technology, Tanjavur.

Antimicrobial assay
The antimicrobial activity was assessed by means of Kirby  -  Bauer 
technique [2].

RESULTS AND DISCUSSION

The results of compounds identified are shown in Table.1.

Totally 12 compounds were identified. The first compound identified 
was propane, 1, 1-diethoxy-, Cyclohexasiloxane, dodecamethyl-, 
3-isopropoxy-1, 1, 1, 7, 7, 7-hexamethyl-3, 5, 5-  tris (trimethylsiloxy) 
tetrasiloxane, 3,4-dihydroxy-α-(isopropylaminomethyl)-benzyl alcohol 
(isoproterenol), tetradecanedioic acid, dodecanoic acid, ethyl ester, 
t-butyl hydrogen phthalate, 2H-1-benzopyran-2-one, 6-acetyl-7-
(acetyloxy)-4-methyl-, stigmasterol tosylate, stigmastan-3,5-diene, 
6-(1-hydroxymethylvinyl)-4, 8a-dimethyl-3, 5, 6, 7, 8, 8a-hexahydro-1H-
naphthalen-2-one, and 26-Nor-5-cholesten-3β-ol-25-one.

Their molecular weight, molecular formulae, peak area percent of the 
compound are as follows: Compound1: C7H16O2, 132, 15.30. Compound 
2: C12H36O6Si6, 444, 2.40, Compound 3: C18H52O7Si7, 576, 3.52. Compound 
4: C11H17NO3, 211, 1.73, Compound 5: C14H26O4, 258, 8.25. Compound 
6: C14H28O2, 228, 2.75, Compound 7: C12H14O4, 222, 2.27, Compound 8: 
C14H12O5, 260, 5.03. Compound 9: C36H54O3S, 566, 9.41. Compound 10: 
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Table 1: Bioactive components in ethanol extract of brown rice

S. No RT Name of the compound MF MW PA%
1 4.79 Propane, 1,1‑diethoxy‑ C7H16O2 132 15.30
2 6.63 Cyclohexasiloxane, dodecamethyl‑ C12H36O6Si6 444 2.40
3 8.25 3‑isopropoxy‑1, 1, 1, 7, 7, 7‑hexamethyl‑3, 5, 5‑tris (trimethylsiloxy) tetrasiloxane C18H52O7Si7 576 3.52
4 10.34 3,4‑dihydroxy‑α‑(isopropylaminomethyl) C11H17NO3 211 1.73
5 12.73 Tetradecanedioic acid C14H26O4 258 8.25
6 16.34 Dodecanoic acid, ethyl ester C14H28O2 228 2.75
7 25.19 t‑Butyl hydrogen phthalate C12H14O4 222 2.27
8 28.36 2H‑1‑Benzopyran‑2‑one, 6‑acetyl‑7 ‑(acetyloxy)‑4‑methyl‑ C14H12O5 260 5.03
9 31.70 stigmasterol tosylate C36H54O3S 566 9.41
10 32.34 Stigmastan‑3,5‑diene C29H48 396 11.24
11 34.50 6‑(1‑Hydroxymethylvinyl)‑4,8a‑ dimethyl‑3, 5, 6, 7, 8, 8a‑hexahydro‑ 1H‑naphthalen‑2‑one C15H22O2 234 22.17
12 35.15 26‑Nor‑5‑cholesten‑3β‑ol‑25‑one C26H42O2 386 15.92
MF: Molecular formulae, MW: Molecular weight, PA: Peak area percent

C29H48, 396, 11.24. Compound 11:C15H22O2, 234, 22.17. Compound 12: 
C26H42O2, 386, 15.92. The structures of the identified twelve compounds 
are given in Table.2. The phytoconstituents, antioxidant activity of 
brown rice was studied by Krishnaveni et al. [3,4]. The compound 

isoproterenol find pharmacological application. The Tetradecane dioic 
acid is applied in antiseptics, top-grade coatings, painting materials, 
corrosion inhibitor, surfactant, engineering plastics.The Dodecanoic 
acid, ethyl esters are used as food grade flavoring agent. The 

S. No Name of the compound Structure
1 Propane, 1,1‑diethoxy‑

2 Cyclohexasiloxane, dodecamethyl‑

3 3‑Isopropoxy‑1,1,1,7,7,7‑hexamethyl‑3,5,5‑tris (trimethylsiloxy) tetrasiloxane

4 3,4‑Dihydroxy‑α‑(isopropylaminomethyl)‑benzyl alcohol (isoproterenol)

5 Tetradecanedioic acid

6 Dodecanoic acid, ethyl ester

7 t‑Butyl hydrogen phthalate

8 2H‑1‑Benzopyran‑2‑one, 6‑acetyl‑7‑(acetyloxy)‑4‑methyl‑

Table 2: Structure of isolated compounds

(Contd...)
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Table 3: Antimicrobial activity of ethanol extract of brown rice

Sample used Microbes tested Zone of inhibition (mm)
Escherichia coli 11
Staphylococcus aureus 9

Brown rice
Aspergillus niger 13
Candida albicans 14

compound  2H-1-Benzopyran-2-one, 6-acetyl-7-(acetyloxy)-4-methyl- 
is reported for its antitumor, [5,6], anti-HIV [7,8], anticoagulant [9,10], 
antimicrobial [11,12], antioxidant [13,14] and anti-inflammatory [15,16] 
activity.The compound Stigmasteryl tosylate is used as a precursor 
in the  synthesis of cholesterol [17,18]. The Stigmastan- 3,5- diene 
identified have Antifungal, antibacterial activity[19]. The observed 
compound compound 6-(1-Hydroxymethylvinyl)-4,8a-dimethyl-
3,5,6,7,8,8a-hexahydro-1H-naphthalen-2-one have Antibacterial 
activity. [20]. The identified compound 26-Nor-5-cholesten-3β‑ol‑25-
one have antioxidant property. [21].

Antimicrobial activity
Table 3 shows the antimicrobial activity of brown rice. The 
antibacterial and antifungal activity of brown rice was found to be 
good. The activity against the particular microbe was measured 
by a zone of inhibition. The zone of inhibition observed was higher 
for Candida albicans, Aspergillus niger, Escherichia coli compared 
to Staphylococcus aureus. Toxin production occurs in brown rice 
according to the storage conditions like temperature, moisture, 
duration etc. Improper storage causes the growth of fungi, allowing 
the conversion of aminoacid tryptophan in rice to α- picolinic acid, 
a chemical that leads to itching, allergic reactions to persons. The 
quality and nutrient value, therapeutic properties are preserved by 
means of good storage conditions alone.

CONCLUSION

The high nutritional content of brown rice makes it a very good therapeutic 
agent in treating various diseases so as to keep us healthy. Our present 
GC-MS/MS study shows, phytochemicals that are effective in killing 
C. albicans, A. niger, E. coli, S. aureus. Further, this work can be extended 
to society by making a complete study with each component identified 
and also by comparing it with germinated brown rice. The present study 
was aimed and performed in an attempt to increase the consumption of 
brown rice containing increased phenolic compounds as there is a general 
assumption that phenolic compounds are present in rich amount in fruits 
and vegetables only.
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