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ABSTRACT

To characterize the phenolic compounds in thirteen accessions of Sesamum indicum L. GT-2, HIMA,
RT-46, Nirmala, RT-54, JLT-7, MT-75, RT-46, Gouri, YLM-66, YLM-17, YLM-11 and Madhavi.
There was significant variation among the thirteen accessions. Based on HPLC-MS studies along
with authentic standards three phenolics were identified as Piscerythoxazole, Caffeic acid glucoside
and Amentoflavone. The Piserythoxazole was reported to be high in all twelve accessions except in
RT-54. Amentoflavone was also reported in all thirteen accessions and highest in Nirmala, Madhavi,
Gouri and YLM-17. Caffeic acid glucoside was found in twelve accessions and it was absent in YLM-
66. The Significant variation in phenolic compounds among the thirteen Sesamum indicum L
accessions include in this study will help in screening of accessions for enhanced secondary
metabolite production through in-vitro cultures.
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Chromatogram of the methanolic crude extract of defatted sesame flour.
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INTRODUCTION

Phenolic compounds are large and diverse group of secondary metabolites in plants which have been
shown lot of impact on human health by decreasing the levels of free radicals in the organism.
Phenolic compounds are having one or more aromatic rings with one or more hydroxyl groups.
Various phenolic are natural antioxidants which are found in various plant parts such as fruits, leaves,
seeds and plant products like oils [1]. Plant phenolics are also involved in defense against UV
radiation or aggression by plant pathogens and predators and to colors. They are found in all plant
organs and part of human diet. Sesamum indicum L is an important crop and a good source of edible
oil. It is composed of 45-50% lipids, 5-6% ash, 4-5% fiber and 15-20% proteins. Sesame seed is also
used in baked goods and confectionery products [2]. It is observed that sesame oil is stable against
oxidative changes due to presence of lignans like Sesmins, Sesamolins, Sesminol, Sesmol and Alpha
tocopherol [3, 4]. The defatted sesame meal (DSM) has been reported to be more stable against
oxidative changes [5]. There are reports of the presence of antioxidant compounds in the seed coat [6]
and is confirmed the presence of flavonoids in Sesamum indicum L [7-11].

There has been no systematic study on natural phenolic variability among different Sesamum
indicum L accessions. Sesamum breeding studies have mainly emphasized on producing high quality
seed for food industry. In order to incorporate active constituent in the functional food it is important
to understand the variation in the content of physiologically active constituent. This information is of
great value to agronomists and plant breeders.

The objective of the present study is to determine the distribution and variation of phenolic
compounds among the thirteen accessions of Sesamum indicum L with diverse genetic background.
This information will help in selection of high phenolic accession through disease resistance in field
and for secondary metabolite production by in-vitro culture.

MATERIALS AND METHODS

Preparation of plant material: The Sesamum indicum L accession GT-2, HIMA, RT-46, Nirmala,
RT-54, JLT-7, MT-75 and RT-46 are collected from Jawaharlal Nehru Agriculture University,
Jabalpur. Gouri, YLM-66, YLM-17, YLM-11 and Madhavi from Regional Agricultural Research
Station, Yellamanchalli, Andhra Pradesh. The seeds of thirteen accessions are planted in Rabi and
Kharif seasons 2012. The disease resistant seeds were harvested and each seed sample are ground
separately and defatted with n-hexane to obtain defatted sesame flour (DSF) and stored at -20°C until
further use.

Sample preparation: The samples are prepared from 100 mg of DSF in 5 mL of 70% methanol
(HPLC Grade, Merck, Germany) and shaken for 15 min at room temperature. The samples are
centrifuged at 3000 rpm for 5 min, the supernatant is filtered through filter paper. The pellet is
reextracted with 5 mL of 70% methanol and finally rinsed with 5 mL of 100% methanol. All the three
supernatant are pooled together before removal of methanol under vacuum using a Rota—evaporator at
70°C and again eluted with 4 mL of 100% HPLC grade methanol and Stored at 4°C prior to analysis.

Analysis of Phenolics: 1 mL of the extracted samples are analyzed by HPLC on a reverse phase C-18
column at ambient temperatures, mobile phase methanol/0.5% formic acid with a linear gradient from
0-100% methanol, flow rate is 2 mL per minute, cut of wave length is 280 nm, injected sample is
20microlitre, run time of the chromatogram is 50 min. Each sample is injected and eluted with the
said mobile phase for 50 min and they were compared with standard compounds. In order to
characterize the above compounds presenting in DSF LC-MS Spectroscopy is adopted.

Mass spectroscopy of defatted sesame flour: LC-MS was conducted utilizing the same mobile
phase adopting ESI method. The ISV is kept at 5500 with negative polarity, optimum heater, NEB,
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CAD and CE etc. Scale mode range is between100-1000D and spectra are recorded as centroid.

RESULTS AND DISCUSSION

All samples are extracted and analyzed in triplicate. Content of investigated phenolic compounds in
crude extracts are given in table 1.

Table 1. Identification of 3 major peaks isolated from defatted
sesame flour extracts at 280 nm.

Phenolic (identification) | Rt-min | UV max | MS(m/z)(M-H) | Peak number

Piscerythoxazole 32.0 280 377 1
Amentoflavone 45.9 280 539 2
Caffeic acid glucoside 375 280 341 3

Material with high phenolic content from Sesamum indicum L is studied and the chromatogram was
recorded and presented in figurel.
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Figurel. Chromatogram of the methanolic crude extract of defatted sesame flour.

The Peaks are eluted by RP-HPLC were further analyzed LC-ESI-MS. In ESI-MS three peaks of
m/z were identified. The three identified peaks are m/e 377.41, 341.14 and 539.144 which correspond
to Piscerythoxazole, Caffeic acid glucoside and Amentoflavone figure 2.

Figure 2. LC-MS Spectra of methanolic crude extract of defatted sesame flour.
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In order to identify the structure of the compounds, we have procured the authentic sample
purchased from the Sigma Aldrich; USA and Acros organics. The five authentic sample purchased are
Amentoflavone, Caffeic acid glucoside and Myrcetin (Sigma Aldrich;USA) Piscerythoxazole,
Sesamol(Acros organics). The above authentic are further examined on HPLC and their Rt is recorded
in table 2.

Table 2. Identification of peaks from authentic standards at 280 nm

Standard Phenolic Rt-min UV max
compounds
Piscerythoxazole 315 280
Amentoflavone 45.2 280
Caffeic Acid Glucoside 37.0 280

All thirteen accessions are analyzed based on intensity of peaks and area percent of peaks which
are given in table 3.

Table 3. Grouping of Sesamum Indicum L accession based on concentration of Phenolic compound

Sesamum accession Phenolic compound arrangement Peak percent area
S:No.| - Seed color number in decreasing orderconcentration (%)
. Piscerythoxazole/ Amentoflavone/ Caffeic acid
1. White GTT-2 Glucoside 54.53>39.14>6
Piscerythoxazole/ Amentoflavone/ Caffeic acid
2. Black YLM-66 Glucoside 40.265>59>6
3. Light brown Nirmala Amentoflavone/ Piscerythoxazole 51.5>3606>9.83
. . Caffeic acid glucoside
4.  Brownish black Gouri Amentoflavone/ Piscerythoxazole 56.02>29.86>.14.10
5 Browniish black YLM-17 Ament(_)flavone/ Piscerythoxazole/ Caffeic acid 49 06.>18.72<31.66
Glucoside
. . Amentoflavone/ Piscerythoxazole/ Caffeic acid
6. Brownish black Madhavi Glucoside 49 5>30.33520.14
7 White ITS8 Plserythoxazole / Amentoflavone/ Caffeic acid 57 4>23.9<=19.27
Glucoside
. . Piserythoxazole / Amentoflavone/ Caffeic acid _
8.  White Hima Glucoside 58.3>18.09<=23.36
. Piserythoxazole / Amentoflavone/ Caffeic acid
9.  White RT-46 Glucoside 48.6>31.87>19.87
10.  White MT-75 Plserythoxazole / Amentoflavone/ Caffeic acid 47.68>41.77.10.54
Glucoside
- Caffeic acid Glucoside/ Amentoflavone
11. Light Brown RT-54 /piscerythoxazole 62>26>10
. Amentoflavone = Piscrerythoxazole/ _
12. Brownish black YLM-11 Caffeic acid Glucoside 41.3=41.3>31
. Piscerythoxazole / Amentoflavone/s
13. Light Brown JLT-7 Caffeic acid Glucoside 60>25>14.2

The Piserythoxazole is reported to be high in all twelve accessions except in RT-54 where it is
reported very low i.e., 10%. This flavonoid is known for its wide range of biological activity like
treating for migraine, nervous tension, anti diabetic, anticancer and also as an insect antifeedant [12,
13]. Amentoflavone which has anti inflammatory, antiviral and chemo preventive activity is also
reported in all thirteen accessions and highest in Nirmala, Madhavi, Gouri and YLM-17.There is a
report of its presence in the roots of Sesamum indicum L [14]. There are reports where the flavonoids
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of Sesamum indicum L elicited Hypolipidemic and Hypoglycemic activities in rats raised the
haemoglobin levels [15, 16]. It is reported that color intensity is good predictor of the amount of
flavonoid . The dark colour seeds has higher content of flavonoids [17]. However, the white seeds like
JTS-8, GT-2, HIMA, TKG-22, RT-46, MJS-75 had significantly higher flavonoids in our study
Table.3. There are reports of presence of caffeic acid glucoside in Sesamum indicum L [18]. Similar
reports are also reported in the defatted flour which shows more antioxidant activity [6, 19]. The
phenolic Caffeic acid glucoside which act as antioxidant, anti thrombosis ,anti hypertension, antivirus
and anti tumor is found in 12 accessions and was absent in YLM-66.

APPLICATION

The Significant variation in phenolic compounds in all the thirteen accessions of the Sesamum
indicum L accessions include in this study will help in manipulating the above compounds through
molecular and biotechnological approach. This will help in the development of seeds with high
phenolic compounds which can be used as functional food to fight against major diseases like
diabetics, cancer and cardiovascular ailment. This study also be helpful in screening of accessions of
Sesamum indicum L for in-vitro cultures for enhanced secondary metabolite production.

CONCLUSION

This analytical study of phenolic compounds in defatted flour of Sesamum indicum L. Accessions+
provides the development of seeds with high phenolic compounds which can be used as functional
food to fight against major diseases like diabetics, cancer and cardiovascular ailment. This study also
be helpful in screening of accessions of S.indicum L. for in-vitro cultures for enhanced secondary
metabolite production.

ACKNOWLEDGEMENTS

M. Padma sundari is grateful to Department of science and technology(DST),New Delhi for
sanctioning the DST(WQOS-A) scheme for their financial support and also thankful to the Head of
Departments of Organic Chemistry & Head and co-ordinator CAS(SAP) of Botany for providing
facilities to carry out this work. Thanks to the JNKV, Jabalpur and RARS, Yellamanchalli for
providing seed stocks. Thanks to Corpuscles research for HPLC analysis.

REFERENCES

[1]. R.A. Larson, The antioxidants of higher plants, Phytochemistry, 1988, 27(4), 969-978.

[2]. M. Namiki, The chemistry & physiological functions of sesame, Food Rev. Int., 1995, 11(2),
281-329.

[3]. P.Budowsk, Recent research on sesamin, sesamolin and related compounds, J. Am. Oil Chem."'
Soc.,1964, 41(4), 280-285.

[4]. Y. Fukuda, M. Nagata, T. Osawa, M. Namiki, Contribution of lignan analogues to antioxidant
activity of refined unroasted sesame seed oil, J. Am. Oil Chem." Soc., 1986, 63(8), 1027-1031.

[5]. H. A. Abou-Gharbia, F.Shahidi, A. Adel, Y.Shehata and M. M. Youssef, Effects of
processing on oxidative stability of sesame oil extracted from intact and dehulled seeds, J.
Am. Qil Chem." Soc., 1997, 74, 215-221.

[6]. S. Someyaa, Y. Yoshikib, K. Okubo, Antioxidant compounds from bananas, Food Chem.,
2002, 79, 351-354.

[7]. Y. Hu, H. Wang, W. Ye, S. Zhao, Flavones from flowers of Sesamum indicum, Zhongguo
Zhong Yao Za Zhi., 2007, 32(7), 603-605.

[8]. Y.Hu, W.Ye, Z Yinand S. Zhao, Chemical constituents from flos Sesamum indicum L, Yao
XueXue Bao., 2007, 42(3), 286-291.

www. joac.info 1817



D. Suresh et al Journal of Applicable Chemistry, 2019, 8 (4):1813-1818

[9].

[10].
[11].
[12].
[13].
[14].
[15].

[16].

[17].
[18].

[19].

T. Furumotoa, M. Iwataa, A. F. M. FerojHasana, H. Fukuia, Anthrasesamones from roots of
Sesamum indicum, Phytochemistry, 2003, 64(4), 863—866.

T. Furumoto, A.Takeuchi, H. Fukui, Anthrasesamones D and E from Sesamum indicum Roots,
Biosci. Biotechnol. Biochem., 2006, 70 (7), 1784-1785.

F. Hasan, T. Furumoto, S. Begum, H. Fukui, Hydroxysesamone and 2,3-epoxysesamone from
roots of Sesamum indicum, Phytochemistry, 2001, 58(8), 1225-1228.

S. Tahara, M. Moriyamma, J. L. Ingham, J. Mzutani, Isoflavone atropisomers from Piscidia
erythrina, Phytochemistry, 1993, 34(2), 545-552.

D. M. X. and G. M. Boland, Isoflavonoids and neoflavonoids: Naturally occurring O-
heterocycles, Nat. Prod. Rep., 1995, 12(3), 321-338

E. Sharma, T. Islam, A. Gupta, F. Khan,ISolation of Astraglandins and Amentoflavone from
the roots of genetic divergence in sesame, Ethnopharmacology, 2011, 11, 399.

L. Anila, N. R. Vijaylakshmi, Beneficial effects of flavonoids from Sesamumindicum, Emblica
officinalis and Momordica charantia, PhytotherRes., 2000, 14(8), 592-59.

A.E. S. Khaleel, M.H. Gonid, R. I. EL-Bagry, A. A. Sleem, M .Shabana, Chemical and
Biological study of the residual aerial parts of Sesamum indicum L, J Food Drug Anal., 2007,
15(3), 249-257.

B. Weisshaarand G .lI. Jenkins, Phenylpropanoid biosynthesis and its regulation, Curr.
Oppin.Plant Biol., 1998, (3), 251-257.

J. A. Dukes, M. J. Bogenschutz, J. Ducellier, P. A. K. Duke, CRC Handbook of medicinal
spices, CRS PRESS LLS, United states of America, 2005, 227-278.

A. M. Asamarai, P. B. Addis, R. J. Epley, T. P. Krick, Wild Rice Hull Antioxidants, J. Agric.
Food Chem., 1996, 44(1), 126-130.

www. joac.info 1818



