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ABSTRACT

Color reaction chemistry of furan ring anellated flavonoids was explored. Structurally different
furanoflavonoids gave reaction products with different color hues. Efforts were made to establish
structure-color reaction chemistry of products mechanistically and theoretically.
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1. INTRODUCTION (chromone) nucleus is the characteristic
structural feature that distinguishes

Furo-anellated flavonoids or furanoflavonoids furanoflavonoids from other members of

belong to special secondary metabolite class of substituted flavonoids family [2,3].

flavonoids found in selected plants varieties

around the globe [1]. Furan ring fused with It is a known scientific fact that flavonoids

aromatic segment of 1-benzopyran-4-one derivatives are the source of color in different
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part of plants like flowers and fruits. In many
instances the color of skin of fruits or petals of
flowers is the cumulative color emission
response of conjugated compounds present in
them [4,5]. Furanoflavonoids were discovered
from species of family leguminosae. The fused

heterocyclic structural feature attached to
benzopyran nucleus of flavonoids offer an
extended conjugation characteristic to a

molecule as a whole when change to flavylium
salt [6].

The current study is based on Shinoda test
performed in lab to study structural modification
(semi-synthesis) of purified furo-anellated
flavonoids isolated from Pongamia pinnata
(Linn.) specie located in North Eastern Region of
Punjab, Pakistan.

Literature survey revealed that the most
distinguishable and productive color test in
identification of furo-flavonoids was found to be
Shinoda reaction [7]. This test is based on the
reduction reaction of flavonoids in the presence
of Mg-HCI. Shinoda chemical test convert
flavonoids into their flavylium salt.

2. MATERIALS AND METHODS

Extraction and purification of targeted secondary
metabolites from seed oil of Pongamia pinnata

(Linn.) have been reported earlier [8]. The
photographs of the developed chromatograms of
all the isolated compounds (1= Pongapin, 2 =
Karanjin, 3 = Kanjone, 4 = Lanceolatin-B as
standards and 5 Sample mixture) were
taken under the UV light taken at 256 nm
(Fig. 1). Since these digital photographs
closely reflect the original chromatograms,
therefore they may serve as visual reference of
these compounds for future research work.
Solvents used for this study were ethanol
(Merck) and anhydrous aluminum chloride salt
(RDH).

The snap shots of colored reaction mixtures as
conclusive evidence were recorded using in built
camera of Nokia (6230) cell phone. Shinoda test
was performed on all isolated compounds by
employing a slightly modified method reported
earlier [9]. Solutions of compounds were
prepared in ethanol, few magnesium turnings
were added to the solutions followed by drop
wise addition of conc. HCI. The appearance of
any color in sample solutions were noted and
recorded photographically.

2.1 Mechanism
In general, the possible mechanism of flavone

to flavylium salt may be consists of following
steps.

Fig. 1. Developed chromatogram of isolated compounds
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Fig. 2. Reduction mechanism of pongapin into its flavylium salt

Mg metal plays as catalyst and provides 1%
electron to Oxygen.

One electron moves to carbon and other
shifted to Oxygen as a result of homo
splitting of double bond. So Oxygen attain
a lone pair (one from Mg and other from
double bond) and by using it, makes
coordinate covalent bond with proton of
acid.it may be noted that attachment of
proton with oxygen of ether linkage is not
favorable due to stability.

Carbonyl carbon attain negative charge
(one electron from breakage of double
bond and other from Mg metal) and makes
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coordinate covalent bond with proton of
acid.

Mg+2 combines with two CI” (from acid) to
form MgCl,,

Loan pair at OH attacks proton of acid to
make water which is good leaving group.
Oxygen of ether linkage attain positive
charge by shifting loan pair towards right.
Vertical double bond moves next to
facilitate removing of water molecule.

This  process generates extended
conjugation over the entire molecule
(flavylium salt) which cause color of
compound.
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Fig. 3. Shinoda test for a (pongapin), b (karanjin), c (kanjone) and d (lanceolatin-B)

The flavylium cation owing to its extensive
conjugation system readily absorbs in the
visible region of spectrum, thus impart color
to the solution. Schematic mechanism of
reduction process of Pongapin is shown in
Fig. 2.

3. RESULTS AND DISCUSSION

In our study, total four furanoflavonoids were
isolated, purified and characterized
spectroscopically, namely Pongapin, Karanjin,
Kanjone, and Lanceolatin-B. When treated
with  Mg-HCIl, the reaction mixture of
furanoflavonoid of Pongapin gave light yellow
(570 nm) color (a). Shinoda test of
furanoflavonoid for Karanjin was positive and
changes its color in a reaction mixture from
colorless to bright yellow (590 nm) (b). In case of
Kanjone, the colorless reaction mixture turned
brown (600 nm) (c) whereas reaction mixture of
furanoflavonoid Lanceolatin-B gave very light
yellow (580 nm) colored hue (d). Shinoda color
test for all the four furanoflavonoids is shown in
Fig. 3.

4. CONCLUSION

Color reaction chemistry of few furan ring
anellated flavonoids isolated and purified from
seed oil of Pongamia pinnata (Linn.) was
explored by employing a valuable productive
Shinoda reduction test. Colored reaction shows
that reactants are converted into colored
flavylium salt of furanoflavonoids.

14

COMPETING INTERESTS

Authors have declared
interests exist.

that no competing

REFERENCES

1. Maurya R, Yadav PP. Furanoflavonoids:
An overview. Nat. Prod. Rep. 2005;22(3):
400-424.

Rangaswami S, Sastry BVR. Constitution
of lanceolatin C and lanceolatin B. Curr.
Sci. 1955;24(1):13.

Yadav PP, Ahmad G, Maurya R.
Furanoflavonoids from Pongamia pinnata
fruits. Phytochemistry. 2004;65(4):439—
443.

Chukwumah Y, Walker
M. Peanut skin color: A biomarker
for total polyphenolic content and
antioxidative capacities of peanut cultivars.
Int. J. Mol. Sci. 2009;10(11):4941—
4952,

Wan H, Chao Yu, Yu Han, Xuelian Guo, Le
Luo, Huitang Pan, Tangchun Zheng, Jia
Wang, Tangren Cheng, Qixiang Zhang.
Determination of flavonoids and
carotenoids and their contributions to
various colors of rose cultivars (Rosa
spp.). Front. Plant Sci. 2019;10:123.
Krishnaszvamy NR. Learning organic
chemistry through natural products.
Resonance. 1996;1(9):25-33.

Achika JI, Ayo RG, Oyewale AO, Habila
JD. Flavonoids with antibacterial and

LT, Verghese



Abbasi and Tahir; AJRIB, 4(2): 11-15, 2020; Article no.AJRIB.58129

antioxidant potentials from the stem bark of Pongamia pinnata L. seed oil. Asian J.

Uapaca heudelotti. Heliyon. 2020;6(2): Chem. Sci. 2020;7-14.

e03381. 9. Yurukova-Grancharova P. Professor
8. Abbasi MSA, Tahir MA. Spectroscopic Bogdan Kuzmanov, DSc (1934-1991): A

analysis of flavonoids isolated from lifededicated to science.

© 2020 Abbasi and Tahir; This is an Open Access article distributed under the terms of the Creative Commons Afttribution
License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
http://www. sdiarticle4.com/review-history/58129

15



