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Sesbania grandiflora flower was rich in nutrients and antioxidant activities. There’s a great consumption
demand from this valuable flower for cuisine in fresh or processed forms. It’s highly perishable under the
prevailing conditions due to hot temperature and low humidity as well as lack of adequate storage
facilities. Pickling could be considered as an alternative for processing the flower into a value-added
product. This research evaluated the influence of salt: sugar medium and L. acidophilus inoculation ratio
to the accumulation of total phenolics and flavonoids during pickling of Sesbania grandiflora flower. This
flower was primarily blanched with hot water solution containing 0.15% citric acid at 100°C for 15
seconds to inactivate internal enzymatic reaction as well as microbial inactivation. Then it was fermented
in fermentation tank with different formula of salt: sugar (12%: 3%, 9%:6%, 6%:9%, 3%:12%) as pickling
medium and various inoculation ratio (1, 2, 3, 4 mL by density (10° CFU/mL) of L. acidophilus at ambient
temperature for 3 days. Total phenolic content (mg GAE/ 100g) and total flavonoid content (mg QE/
100g) were used as reflective indicators of fermentation efficacy. Results showed that 9%:6% (salt:
sugar) and 3 mL of L. acidophilus 10° CFU/mL were appropriate for pickling. Pickled
Sesbaniagrandiflora flower by lactic acid fermentation had unique flavor and great healthful advantage.

Keywords: : L. acidophilus, flavonoids, phenolics, pickling, salt: sugar concentration, Sesbania grandiflora flower

INTRODUCTION used as a remedy for thrombosis, diarrhea,

Sesbania grandiflora was a medicinal plant
belonging to family Leguminosae. Major nutrients
and phytochemical components containing inside
Sesbania grandiflora flower were soluble sugars,
proteins, vitamins, minerals, alkaloids, flavonoids,
glycosides, tannin, sovestitol, medicarpin,
anthraquinone, steroid, pholobatannins, and
terpenoids (Shyamala and Vasantha, 2010;
Suresh and Sanjay, 2012; RejiandRexin, 2017).
They were responsible for antibacterial, anti-
plaque, antifungal, antioxidant, anti-urolithiatic,
anticonvulsant, anxiolytic, anticancer,
antiproliferative and hepatoprotective attributes
(Roy et al.2013;Sankar et al. 2014; Saifudin et.al,
2016; Janani and Aruna, 2017; Abdu, 2019).
Extract of Sesbania grandiflorawas potential to be

inflammatory, bronchitis, cough, vomiting, wounds
ulcers, diarrhea, dysentery, rheumatic swelling,
nasal catarrah, nyctalopia and cephalagia, colic
disorder, jaundice, poisoning, small-pox, eruptive
fever, epilepsy, nightbliness, cataract and
headache (China et al. 2012; Suresh and Sanjay,
2012; Bhoumik et al. 2016; Arfan et al. 2016a;
Arfan et al. 2016b; Chung et al. 2016; Das et al.
2017; Janani and Aruna, 2017). The flowers of
Sesbania grandiflora were borne on an
unbranched, pendulous inflorescence. Two
varieties of Sesbania grandiflora L. included large
white yellowish and pink flowers (Mukul et al.
2012; Abbs and Rexin, 2013). White flower variety
of S. grandiflora found to be non-toxic, the purple
flower type was highly toxic (Abdul, 2019).
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Quercetin, myricetin and kaempferol were the
main chemical components of flower (Mustafa et
al. 2010; Sangeetha et al. 2014; ). The flowers
had an excellent source of vitamins and minerals.
Its flower was heartily used in cuisine as delicious
soup, fritters (Janani and Aruna, 2017). Objective
of our study evaluated the influence of salt: sugar
medium and L. acidophilus inoculation ratio to the
accumulation of total phenolics and flavonoids
during pickling of Sesbania grandiflora flower

MATERIALS AND METHODS

Material

The flower samples of S. grandiflora were
collected from gardens in SocTrang province,
Vietnam. L. acidophilus was cultured in flasks
under CO: enriched condition at 37 °C for 24h in
MRS broth before lactic fermentation for S.
grandiflora flower.

Researching method

Salt-sugar solutions were prepared in different
formulas (12% salt + 3% sugar, 9% salt + 6%
sugar; 6% salt + 9% sugar; 3% salt + 12% sugar).
S. grandiflora flowers were primarily blanched in
hot water solution with 0.15% acid citric at 100°C
for 15 seconds. L. acidophilus culture (1, 2, 3,
4 mL containing 10° CFU/mL) was added into
fermention tanks with salt-sugar pickling solutions
prepared in advance. The fermentation process
was conducted at ambient for 3 days.

Physicochemical determination

The total phenolic content (mg GAE/100g)
was evaluated according to the method described
by Siddhuraju and Becker
(2003).Total flavonoid content (mg QE/ 100g) was
measured by the aluminum chloride colorimetric
assay (Ebrahinzadeh et al. 2008).

Statistical analysis

The experiments were run in 594 samples
with 9 different groups of samples. The data were
presented as meanzstandard deviation. Statistical
analysis was performed by the Statgraphics
Centurion version XVI..

RESULTSAND DISCUSSION

In our experiment, the blanched S.
grandiflora flowers were submered in different
pickling medium formulas (12% salt + 3% sugar,
9% salt + 6% sugar; 6% salt + 9% sugar; 3% salt
+ 12% sugar). The pickling process was
performed with 1 mL of L. acidophilus culture

(10° CFU/mL) at ambient temperature for 3 days.
It was clearly noticed that 9% salt + 6% sugar
created a favorable condition for L.
acidophilus growth to produce abundant phenolic
and flavonoid (table 1). Blanching was necessary
to inactivate internal enzymes and harmful
pathogen. Blanching was popularly applied in the
food processing of green leafy vegetables
(Prakash et al. 2018). Salt was essential as it
enhanced the preservative, technological and
sensory food  attributes  (Brady, 2002).
Appropriate salt concentration created effective
fermentation by favoring lactic acid bacteria and
inhibiting salt-sensitive spoilage bacteria by
reducing water activity (Arghya et al. 2017; Erin
and Suzanne, 2018). Lactic acid bacteria growth
was highly influenced by sugar concentration as
substrate for lactic fermentation. The proliferation
of the intestinal microflora created a positive
barrier against pathogenic bacteria from invading
the gastrointestinal tract. The composition of the
intestinal microflora together with the gut immune
system permitted residential microorganism to
exert a protective role (Ratna et al. 2012).
Lactobacilli and bifidobacteria were major bacteria
positive for human gastrointestinal health.
Polyphenols acted as antioxidant and antiradical
agent to modulate the oxidative stressin the
medium generated by the metabolic activities and
consequently provided a better environment for
the growth and multiplication of lactic bacteria
(Molan et al. 2009). In the human intestine the
extensive metabolism of flavonoids attributed to
the action of intestinal microflora (Kim et al. 1998).

The pickling process also highly affected by
the ratio of culture bacteria. In our research, the
pickling process was verified under various culture
volume (1, 2, 3, 4 mL) of L. acidophilus
(10° CFU/mL). Our result revealed that there was
significant difference of total phenolic and
flavonoid formation by incoculation ratio of culture
media from 1 to 3 mL. At 3 mL and 4 mL, there
was not signiciant difference of total phenolic and
flavonoid in the pickle product (table 2). Therefore
we could choose 3 mL of L. acidophilus
(10° CFU/mL) for pickling production. Lactic acid
fermentation retained almost the natural plant
ingredients while improving the quality, taste and
aroma. Fermented vegetables contained great
sources of natural antioxidants such as vitamins,
carotenoids, flavonoids and other phenolic
compounds (Takebayashi et al. 2013; Isa-belle et
al. 2010).
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Tablel: Effect of salt % + sugar % in pickling media to total phenolic and flavonoid formation
during pickling of S. grandiflora flower

Culture medium

Raw flower

12% salt +
3% sugar

9% salt
+ 6% sugar

6% salt +
12% sugar

3% salt +
12% sugar

Total phenolic

139.24+1.25¢

206.34+0.82°¢

403.15+2.012

319.60+0.96°

267.13+1.03%

(mg GAE/ 100g)

Total flavonoid
(mg QE/ 100g)

43.75+0.79°¢

53.17+1.17%

97.43+1.452 78.11+0.32% 66.42+1.26°

Note: the values were expressed as the mean of twenty two samples; the same characters (denoted
above), the difference between them was not significant (a = 5%).

Table 2: Effect of inoculation ratio of L. acidophilus in pickling media to total phenolic and
flavonoid formation during pickling of S. grandiflora flower

Inoculation ratio Raw flower 1

(%)

2 3 4

Total phenolic 139.24+1.25°¢

(mg GAE/ 100g)

403.15+2.01°

486.52+2.03%° | 534.09+1.472 | 540.34+1.202

Total flavonoid 43.75+0.79¢

(mg QE/ 100g)

97.43+1.45P

114.68+1.89%° | 169.41+2.01® | 172.95+1.772

Note: the values were expressed as the mean of twenty two samples; the same characters (denoted
above), the difference between them was not significant (a = 5%).

S. grandiflora polyphenolic extracts induced a
significant biomass increase of L.
acidophilus grown in liquid culture media (Ratna
et al. 2012). S. grandiflora flower extract was
successfully demonstrated for antimicrobial effect
against Escherichia coli, Bacillus
cereus and Staphylococcus aureus (Krasaekoopt
and Kongkarnchanatip 2005).

CONCLUSION

The Sesbania grandiflora flowers had an
excellent source of nutritional and phytochemical
constituents. Apart  from nutritive and
pharmacological benefits, Sesbania grandiflora
flowers was also free from pesticide residue.
Pickle from this vegetable could improve added
values and reduce post-harvest losses. This
research demonstrated that salt: sugar
concentration and L. acidophilus inoculation ratio
and significant impacto to the formation of
phenolics and flavonoids as antioxidant useful for
human health.

CONFLICT OF INTEREST
The authors declared that present study was
performed in absence of any conflict of interest.

ACKNOWLEGEMENT

We acknowledge the financial support for the
publication provided by Thu Dau Mot University,
Vietnam.

AUTHOR CONTRIBUTIONS
Nguyen Phuoc Minh  arranged
experiments and also wrote the manuscript.

the

Copyrights: © 2020@ author (s).

This is an open access article distributed under the
terms of the Creative Commons Attribution License
(CC BY 4.0), which permits unrestricted use,
distribution, and reproduction in any medium,
provided the original author(s) and source are
credited and that the original publication in this
journal is cited, in accordance with accepted
academic practice. No use, distribution or
reproduction is permitted which does not comply
with these terms.

REFERENCES

Abbs F. R. and N. A. Rexin (2013).Phytochemical
study on Sesbania grandiflora. Journal of
Chemical and Pharmaceutical Research 5:
196-201.

Abdul K. M. (2019). Medicinal and therapeutic
values of Sesbania grandiflora.Advanced
Research Journal of Pharmacy and
Pharmacology 4: 087-093.

Arfan N., Islam T., Sultana J. A., Mohiuddin A. K.,
Alam K. S., Khalid L. Z. (2016). Thrombolytic,
Membrane stabilizing, Antidiarrhoeal and
Antimicrobial ~ Properties  of  bioactive
compounds isolated from leaves of Sesbania
grandiflora naturally growing in Bangladesh.

Bioscience Research, 2020 volume 17(3): 2139-2143

2141


https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/bacillus-cereus
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/bacillus-cereus
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/staphylococcus-aureus
https://www.sciencedirect.com/science/article/pii/S0944501312000481#bib0100
https://www.sciencedirect.com/science/article/pii/S0944501312000481#bib0100
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

Nguyen Phuoc Minh

Technical Variables Influencing to Pickling from Sesbania grandiflora Flower

Iranian Journal of Pharmaceutical Sciences
12: 31-46.

Arghya M., G. Arkendu, D. Koyel, B. Ajoy (2017).
Effect of sodium substitution on lactic acid
bacteria and total bacterial population in lime
pickle under ambient storage conditions.The
Pharma Innovation Journal 6: 682-686.

Bhoumik D., Mallik A., Berhe A. H.
(2016).Hepatoprotective activity of aqueous
extract of Sesbania grandiflora Linn leaves
against carbon tetrachloride induced
hepatotoxicity in albino rats. Int J Phytomed
8: 294— 299.

Brady M. (2002).Sodium survey of the usage and
functionality of salt as an ingredient in UK
manufactured food products.British Food
Journal 104: 84-125.

China R., Mukherjee S., Sen S., Bose S., Datta
S., Koley H., Ghosh S., Dhar P. (2012).
Antimicrobial activity of Sesbania grandiflora
flower polyphenol extracts on some
pathogenic bacteria and growth stimulatory
effect on the probiotic organism Lactobacillus
acidophilus. Microbiol Res 167: 500-506.

Chung . M., Park 1., Seung-Hyun K.,
Thiruvengadam M., Rajakumar G. (2016).
Plant-mediated synthesis of silver
nanoparticles: their characteristic properties
and therapeutic applications.Nanoscale
Research Letters 11: 40.

Das A., Das M. C., Sandhu P., Das N., Tribedi P.,
De U. C., Akhter Y., Bhattacharjee S. (2017).
Antibiofilm activity of Parkiajavanica against
Pseudomonas aeruginosa: a study with fruit
extract. RSC Adv. 7: 5497-5513.

Ebrahinzadeh
M.A., F. Pourmorad, A.R. Bekhradnia (2008).
Iron chelating activity screening, phenol and
flavanoid content of some medicinal plants
from Iran. Afr J Biotechnol 32: 43-49.

Erin K. M. and D. J. Suzanne (2018). Quality of
corns commercially fermented in calcium

chloride brine without sodium
salts.HindawiJournal of Food Quality 2018:
8051435.

Isabelle M., Lee B. L., Lim M. T., Koh W. P,
Huang D., Ong C. N. (2010). Antioxidant
activity and profiles of common vegetables in
Singapore.Food Chemistry 120: 993-1003.

Janani M and A. Aruna (2017).A review on
neutraceutical value of Sesbania grandiflora
(agati).World Journal of Pharmaceutical
Research 6: 804-816.

KimD.H., E.A. Jung, |.S. Sohng, J.A. Han, T.H. Ki
m, M.J. Han  (1998). Intestinal bacterial

metabolism of flavonoids and its relation to
some biological activities.Arch Pharm Res
21:17-23.

Krasaekoopt W. and A. Kongkarnchanatip (2005).
Anti-microbial properties of Thai traditional
flower vegetable extracts. AssumpUniv J
Technol 9: 71-74.

Molan  A.L., J. Flanagan, W. Wei, P.J. Moughan
(2009). Selenium-containing green tea has
higher antioxidant and prebiotic activities
than regular green tea. Food
Chem 114: 820-835.

Mukul B., K. Roop, S. Chandru (2013).
Preliminary phytochemical analysis of leaf
and bark methanolic extract of Sesbania
grandiflora. The Journal of
Phytopharmacology 1: 10-20.

Mustafa R. A., H. A. Abdul, S. Mohamed, F. A.
Bakar (2010). Total phenolic compounds,
flavonoids, and radical scavenging activity of
21 selected tropical plants. J Food Sci 75:
28-35.

Prakash K. N., C. M. Chandrasekar, R. Kesavan
(2018). Effect of microwave pretreatment on
the color degradation kinetics in baby corn
(Cucumissativus).Chemical Engineering
Communications 205: 1261-1273.

Ratna C., M. Sayani, S. Sauradip, B. Sreedipa,
D. Sanjukta, K. Hemanta, G. Santinath, D.
Pubali (2012).  Antimicrobial activity
of Sesbania grandiflora flower polyphenol
extracts on some pathogenic bacteria and
growth stimulatory effect on the probiotic
organism Lactobacillus acidophilus.
Microbiological Research 167: 500-506.

Reji A. F. and A. Rexin(2017).Phytochemical
study on Sesbania grandiflora.Journal of
Chemical and Pharmaceutical
Research 5:196-201.

Roy R., D. Kumar, B. Chakraborty, C. Chowdhury,
P. Das (2013) Apoptotic and autophagic
effects of Sesbania grandifloraflowers in
human leukemic cells. PloS one 8: 71672.

Saifudin A., A. M. Forentin, A. Fadhilah, K.

Tirtodiharjo, W. D. Melani (2016)
Bioprospecting for anti-Streptococcus
mutans: the activity of 10% Sesbania

grandiflora flower extract comparable to
erythromycin. Asian Pac J Trop Biomed 6:
751-754.

Sangeetha A., G. S. Prasath, S. Subramanian
(2014) Antihyperglycemic and antioxidant
potentials of S. grandiflora leaves studied in
STZ induced experimental diabetic rats. Int J
Pharm Sci Res 5: 2266-2275.

Bioscience Research, 2020 volume 17(3): 2139-2143

2142


https://www.sciencedirect.com/science/article/pii/S0944501312000481#!
https://www.sciencedirect.com/science/article/pii/S0944501312000481#!
https://www.sciencedirect.com/science/article/pii/S0944501312000481#!
https://www.sciencedirect.com/science/article/pii/S0944501312000481#!
https://www.sciencedirect.com/science/article/pii/S0944501312000481#!
https://www.sciencedirect.com/science/article/pii/S0944501312000481#!
https://www.sciencedirect.com/science/article/pii/S0944501312000481#!
https://www.sciencedirect.com/science/article/pii/S0944501312000481#!
https://www.sciencedirect.com/science/article/pii/S0944501312000481#!
https://www.sciencedirect.com/science/journal/09445013
https://www.researchgate.net/scientific-contributions/2080897418_AF_Reji?_sg%5B0%5D=63xOgOtbmOuOdV7hbY16ipCfeqUi-LlYlIudUa4G3IdEp8TjlYTZMDR4FN2FsU9eesgKdJA.O5TXhEzXCZU3jQDwIW_S_MxjgLoyfvk2q6spgSHrWLB8gzJPEgp2ABpSowH9ur68GFIC9UWuCZCsisIsizYQrw&_sg%5B1%5D=qfdELJEu2px71Xh4vucCH7a3Hb0djejFjIM8GWak8ZxBZpDiV3HuO7nZWMf4B-Q19-j741Y.m68m0suvIA9frLX6BZ3p94fYgnodfaZZqZm0eXNBJmNTKnmiOEXvjMWlKCd6KipD9UeazJsyjL37cQabNfrcqA
https://www.researchgate.net/profile/Rexin_Alphonse?_sg%5B0%5D=63xOgOtbmOuOdV7hbY16ipCfeqUi-LlYlIudUa4G3IdEp8TjlYTZMDR4FN2FsU9eesgKdJA.O5TXhEzXCZU3jQDwIW_S_MxjgLoyfvk2q6spgSHrWLB8gzJPEgp2ABpSowH9ur68GFIC9UWuCZCsisIsizYQrw&_sg%5B1%5D=qfdELJEu2px71Xh4vucCH7a3Hb0djejFjIM8GWak8ZxBZpDiV3HuO7nZWMf4B-Q19-j741Y.m68m0suvIA9frLX6BZ3p94fYgnodfaZZqZm0eXNBJmNTKnmiOEXvjMWlKCd6KipD9UeazJsyjL37cQabNfrcqA

Nguyen Phuoc Minh Technical Variables Influencing to Pickling from Sesbania grandiflora Flower

Sankar P., M. Kumaravel, P. Ramya, S. Srividya,
R. Rukkumani (2014).Antiproliferative and
apoptotic effects of Sesbania grandiflora
leaves in human cancer cells. BioMed
Research International 2014: 474953.

Siddhuraju P. and K. Becker (2003). Antioxidant
properties of various solvent extracts of total
phenolic constituents from three agro climatic
origins of drumstick free (Moringaoleifera
Lam) leaves. J Agric Food Chem 57: 2144-
2155.

Shyamala G. S. and K. Vasantha
(2010).Antioxidant  activity of Sesbania
grandiflora  (pink  variety) L. Pers.
International Journal of Engineering Science
and Technology 2: 4350-4356.

Suresh K. and M. Sanjay
(2012).Phytopharmacology of Indian plant
Sesbania grandiflora L. The Journal of
Phytopharmacology 1: 63-75.

Takebayashi J., T. Oki, J. Watanabe, K.
Yamasaki, J. Chen, M. Sato-Furukawa
(2013). Hydrophilic antioxidant capacities of
vegeta-bles and fruits commonly consumed
in Japan and estimated average daily intake
of hydro-philic antioxidants from these foods.
Journal of Food Composition and Analysis
29: 25-31.

Bioscience Research, 2020 volume 17(3): 2139-2143

2143



