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A study of the values in
the preamble of constitution
& its realization

Dr. Seema Agarwal
Assistant Professor, Palitical Science,
Chandrapal Dadsena Government College
Pithora, District Mahasamund Chhattisgarh

A —

Abstract:

The Indian constitution has its own spe-
clalty. Various character of the constitution show
the difference from other constitution, We the
people of the India reveal that this constitution
made by us for the us. The constitution of any
country serves several purposes. L lays ideals
that from the basis of the kind of country that
we a5 citizen aspire to live in. A constitution
helps serve as a set of principles, rules and pro-
cedures on which there is a consensus. The In-
dian Constitution has certain core constitutional
value that constitutes its spirit & is express in
various articles & provisions. The Indian consti-
tution contains all such value the values are the
universal, human and democratic of the mod-
ern age.

The constitutional values are reflected
in the entire constitution of India. Its preamble
embodies 'the fundamental value and the phi-
losophy on which the constitution Is based.
These are Sovereignty, socialism, secularism,
democracy, republican character, justice, liberty,
equity, fraternity, human dignity and the unity
E integrity of the natien.

The preamble of the Indian Constitution
says “We the people of the India having sol
emnly resoived to constitute India a Sovereign,
socialist, Secular, Democratic Republic & to se-

ﬂJ awaida®
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cure to all is citizens. Constmution E"";-'- 255uf-
2NCe 1o each & every citizen of the India with
Justice- Social, ecenomy & politcal: liberty of
thought, expression, beliel, faith & worship:
Equity of status & epportuniy: and to promaote
among them all Fraternity, Human dignity and
the unity & integrity of the Nation

The constitution of India revealed that
the on bases of values & principle every citizen
shall be live as good as with freedom. The con-
stitutional values & principles which are based
on that each & every person becomes an han-
est & commutted to the Nation. 1tis a legal docu-
ments or a system ol law by which government
get direction & framework for their function. In
constitution there are added soCialssm segular-
I & demacralic republic in 42™ amendmeant
which was clanfy the how we the people Ive &
what the policies, function of the state & action
shall be set out

in the world scenana it was found that
mast of the countries are democratic republic
with based on liffe value but viclence & insecu-
rity In society increases tremendously. e, War
E Weapon economy, atom-chemigal Bomb ang
terrorism. Eurgpean Union, Soviet union of Rus-
sia, United State of Amenca also facing these
problems even they have the bask mention core
valuesin their respective constitut:on Vielence
is the most cntical problem in every country &
respective Gavernment unable 1o resobve this
with force & pawer. 50 researcher has selected
a subject to study the valuesin the preamble of
constitution & its realization in the society. The
maln objectives of the study to understand the
implication of the values in the society and find
out the missing value in set up by which change
oceur in the structure and system of country

With this substantiation there are some
missing important values or principles which are
not included in the constitution even It has its
own ancient history & practically used in free-
dom struggle of the modern India
Introduction:

: Interdisciplinary Multilingual Refereed Journal [t g e g r- 3]
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The preambie of {
" We the people of the
stating the aims and

Constitution, The

preamble sets the ethical and lEE'i-“ framework
to create an atmosphere in the coy ntry where
human right are realized and one can live a dig-
nified life.
Historic background Edit The preamble
15 based on the Objectives which was drafted
and moved in the Constituent Assembly by
lawaharlal Nehru on 13 December 1946. The
original text of the Preamble, (before the 42nd
Amendment) of the Canstitution Preamble ta the
Constitution of India is a brief introductory state-
ment that sets out the guiding purpase and prin-
ciples of the document, and it indicates the
source from which the document derives its
authority, meaning, the people. The hopes and
aspirations of the people as well as the ideals
before our nation are described in the preamble
in clear words. It may be considered as the soul
of Constitution. The preamble can be referred
to as the preface which highlights the entire
Constitution. The preamble of the Indian Con-
stitution. WE, THE PEOPLE OF INDIA, having
solemnly resolved to constitute India into asow-
ereign, socialist, secular ,democratic republic
and to secure to all its citizens:
IUSTICE, social, economic and political;
LIBERTY of thought , expression, belief, faith and
worship;
EQUALITY of status and of oppartunity; and to
promate among them all[g]
FRATERNITY assuring the dignity of the individual
and the unity and integrity of the Natlon;
The main purposes of having a Preamble of In-
dian Constitution ars;
The Preamble of Indian Constitution refers to
the source that is responsible for the
i. Autharity of the Constitution

awarTa’
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ii. The Prearmbh [ oy P e,
fers about t1:: “;L';S‘;‘T’:f;““':m s
of the Indian
LConstitution
The Preamble is considered to be one of the
most significant parts of the Constitution of In-
dia. Focusing on the main objective of the In-
dian Constitution, the Preamble includes the four
objectives- Equality, Justice, Fraternity and
Liberty. Significance of these four objectives is
discussed below:
The Preamble is one of the most significant parts
of the Constitution of India. Focusing on the core
objective of the Indian Constitution, the Pre-
amble includes the following

Equality - which connotes equal appar-
turnty and status for one and all

Justice - which means fair judgment in
the fields of politics, society and economy

Fraternity - which works towards keep-
ing the integrity and strength of the country in-
tact along with special stress on indiidual dig-
ity

Liberty - which assures every citizen of
India the freedom of speech and expression,
religious independence and choice of going by
one's own belief

In constitution there are added social-
lsm, secularism & democratic republic in 42™
amendment which was clarify tha how we the
people live & what the policies, function of the
state & action shall be set out. The constitution
of India revealed that the every citizen shall be
live as good as with freedom. The constitutional
values & principles which are based on that each
& every person becomes an honest & commit-
ted to the nation, It is ideal to every citizen of
the Nation. It is a legal documents or a system
of law by which government get direction &
framework for their function,

In the world scenario it was found that
mast of the countries are democratic republic
with based on life value but violence K insecu
Mty in society increases tremen dously. Le. \War
& Weapon economy, atom themical Bomb and
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sia, United State of America al

problem even they have the

core values in their respective constitution. Pre.
2mhle not give the direction to the m.-,mm“:!n
u
W e problem in the society with
: pproach. But no one country real-
izes that non-violence, are also core value prin-
ciple & philosophy which is needed to be add in
frame work of the constitution Viclence is the
most critical problem in every country & respec-
tive Government unable toresolve this with force
& power, S0 researcher has selected a subject
to study the values in the preamble of constitu-
tion & its realization in the society. The main
objectives of the study to understa nd the implh-
cation of the values in the society and find out
the missing value by which change in the struc-
ture and system of developing country.
Key word: India, Freedom, Constitution, equity,
fraternity, human dignity, liberty

Aim & Objectives:
i. To study the values in Indian constitution &

its realization in the society
ii. To understand the implication of constitutional
values To Seek out the values 1o be add in con-

stitution for enlightenment of society
iil. To ascertain the views in respect of the val-

ues in the present contextin In dia.

Constitutional Value:
The constitutional values are reflected

in the entire constitution of India. Its preamble
smbaodies ‘the fundamental value and the phi-
losaphy on which the canstitution is based.
These are Sovereignty, socialism, spcularism,
demacracy, republican character, justice, liberty,
equity, fraternity, human dignity and the unity
& Integrity of the nation.

we the people:
This phrase used in the Pream ble of the

constitution of India proudly began with the
waords, “We the peaple of India_.”. Nevertheless,
this phrase “We the people’ has layers to it In

tumion of Rys.

50 facing such
basic humanisy

T Issue-49, Vol09
ﬂhﬂr:::'P::S.I:;nf:-:l:ll;::u_-rur:nutal sociely this
this country is div g ety

: ided and fragmented on the
basis of gender, caste, class, BODROMIC $13Tut
religion, Iiteracy, soclal background and rural-l
urban divide. The gap between ‘haves' and
‘have-nots’ has been widening. The unequal
distribution of resources, assets and wealth in
a free market economy 15 creating a segregated
soclety where those who work hard are deprived
and denied of the benefits of their hard labour
and are being exploted while those who are
powerful are looting and scocting the fruits of
growth and progress.

Liberty -

Liberty s the freedom to act and the
absent of coercion. It is the essence of 2 dema-
cratic ‘society and the soul of modern gover-
nance. In contemporary India, liberty. of either
people or organizations, s now being curtaiied
restricted in the name of national secunty. Free
expression is restricted; there s an increased
hostility towards human rights gefencers and
human rights movement is going through a situ-
ation of crisis in India,

Democracy-

*Rule of the people” in modern usage,
is a system of government in which the citizens
exercise power directly or elect representatives
from among themselves to form a governing
body, such as a parliament. Demaocracy is some-
times referred to as “rule of the majority ", De-
mocracy Is a system of processing conflicts in
which outcomes depend on what participants
do, but no single force controls what occurs and

its outcomes.
Justice -

Justice includes a proper, harmonious re-
lationship between State and citizen, However,
in contemporary India, for a human rights vic-
tim, who often happen to be from lower and
minority classes, 1o recelve timely justice is a
distant dream. Nevertheless, positive aspects
of the Justice system, Include public interest it

_frgrarat
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A socially just society is based on the
ﬂﬂnﬂﬂ.'-‘-“i UT El:l.'t-l--.?l'ii't'f ﬂr'll:i EGlldarit‘ll'l UﬁdElitﬂﬂﬁi
and values human rights, and recognizes the
dignity of every human being. Sodial justice is
based on the concepts of human rights and

equality and involves a greater degree of eco-
nomic egalitarianism through progressive taxa-
tion, income redistribution, or even property re-
distribution. The Constitution of the International

Labour Organization affirms that "universal and

lasting peace can be established only of It is

based upon social justice.” Furthermore, the
vienna Declaration {19%3) and Program of Ac-
tion treat social justice as a purpose of the hu-
man rights education. Social justice in the In-
dian context 15 of the utmost importance, Jus-
tice done on time could save innocent people
from being punished.
Equality and the Dignity of the Individual-
Equality is the state of being equal, es-
pecially in status, rights and oppertunities. In
fact, equality and dignity of an individual are
interrelated, indivisible and interdependent. The
permeable of the Indian Constitution asserts
that every citizen will be provided equal oppor-
tunity and will be treated in a fair manner and
£0 one can live with dignity
The Right 1o Equality is fundamental to
democratic order and to rule of the law. Thene
cannot be rule of the law Inthe nation until “all
persons, instiutions and entities, public and pri-
vate, mcluding the State tself, are accountable
to laws that are publicly promulgated, equally
enforced and independently adjudicated, and
which are consistent with international human
rights norms and standards”, It requires, as well
measures 1o ensure 10 adherence to the prin-
ciple of the supremacy af the law, equality be-

awarlal
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W, accountability to the law, fairness
in the application of the law, participation in

decision making .. (Report of the Secretary Gen
eral, 52004606).

There could not be significant improve-
ment 1o the situation of the neglected masses
without an honest effart far the State Other-
wise, the soul of the Constitution of JUSTICE,
LIBERTY, EQUALITY and DIGNITY remains merely
animspirational dream Today, the national con-
cern of establishing democratic functioning,
social justice, poverty alleviation, and ensunng
human rights is being replaced with guestions
of relgious identity and nationalism
Core values & Principles in the framework:

In most of the countries are democratic
republic and welfare set up and have core val-
ues & principle for the state. Even that they have
lot of problem of violence. America has core
value & principles- life, liberty, the pursui of
happiness, common goaod, Justice, EBEgualty,
Diversity, Truth, Popular Soversignty, Patrictism;
Iretand has Equality, Justice, Transparency, Ini=
tiative, Vision, Inclusiveness, Honasty, Account-
ability, Clear Communications, Fairness, Direct
Democracy, & Service. Even that violence 15 in-
creased.

Impairment of Core values & Principles:
Siman Rogen from Howard Schoal of
Public Health collected data from UN. Accord
ing to Un Data compiled by Guardian, America
ha a much higher overall homicide rate. Amenca
becoming more violent. Data shows that (Ho
micides by tirearm per 1 midlion people) Amenica
15 4.4 per cent of world population but almost
halt of the civilian ewned guns around. As com
pare tho other country , Sweden-4.1, Finland
4.5 Ireland 4.8Canada 5.1, Belgium 6.8, Swit
rerland 7.7, & America 29.7 have firearm per
million population. {Source: UNODC. Small Armis
Survey via Guardian) All are democratic repuls
lic country have all those value & prngiple as
core value either in preamble or in constitutional
el wp. Core Values in vanious preambile of the

fore of I3
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state. Even that these liner
ues violence rapidly
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Incorporation of Values & Principles:

In this context it is needed to add new
values and principle as Non vielence, peace,
sustaimability & Diversity Conservative in the
canstitutional framewaork , that make intensive
attention toward the function and form a news
social order on base of non-viclence &
sustainability.

Conclusion:

At last it is concluded that if ones would
added two words Nonviolence & peace [Ahimsa
E Aman-shanti) the whole scenarna shall be
changed in the constitution. These two WD’_ﬂ!r
intended for direction toset out our policy with
real understanding & way of life of the society.
Itis need to from a new social order on the base
of Nanviclence, peace & sustainability.
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Abstract

SAARC was established in 1985 for re-
gional co-operation in South-Astan Region, Since
last three decades, SAARC achievements are not
so remarkable. This research article will take
overview of - SAARC Journey, reasons for fail-
ure and mainly discuss India’s role for rebuild-
ing the SAARC since inception of newly elected
Government

The world today is dynamic and at aturn-

ing phase. The changes that are undergoing are
radically glebal in scope and revolutionary in
fundamental and structural context.

The success of every country in today's
world is measured in terms of providing a ben-
eficial environment for transnational companies,
promote exports, attract investments and skilled
labor, build attractive institutions of research
and higher learning, develop ability to adapt to
regional and global trends, maintain politicalin-
fluence on the regional and global scene, and
also brand the nation culturally in the interna-
tional market-place.

Different countries play their individual
role in regional, political and religious blocs
through the global platfarm to exercise their
influence in international affairs. In this new
enyirgnment, the importance of regonal com-
munity and functignal greuping has been in-
creased as they portray an eflective new space
for political and ecanomic interaction in the

SAARC - The Beginning:

The concedt of regaonal, political and eco-
namic cooperation in South Asia was first raised
In 1980 by President of Bangladesh Hon Zia
ur-Bahman.

Under the intendance of Bangladesh and
Committes of the Whale from foreign secretar-
ies of the inner seven countries, after a senes
of diplomatic consultations between South
Aslan foreign ministers, The South Asian Asso-
ciation Regional Cooperation [SAARC) was es-
tablished in 1985.

SAARC acknowledged by then Prime Mn-
ister of India Hon. Rajiv Gandhi as, an impor-
tant step towards realiting the largest Asian
Consclousness

SAARC emphasizes onregional coopera-
tion amongst member countnes which includes
India.Bangladesh, Bhutan, Maldives, Nepal,
Pakistan, Sri Lanka and recently included Af-
ghanistan and thus, formally launched with the
Integrated Programme of Action (IPA] initially
in five agreed areas of cooperation namely, Ag-
riculture, Rural Development, Telecommunica-
tions, Meteorology, and Health and Population
Activities and later it addressed 1o problems like
Poverty, lliteracy, and Terrorism within the re-
gion. Gradually SAARC paved foundation for
Palitical, Social, Economic and Cultural coopera-
tion in South Asia
SAARC -lournoy:

Initially performance of SAARC was guite
promising, but later external factors hike chang-
ing scenario of international Politics, separation
af USSR, end of cold war, etc. affected ns func
tioning, also internal factors like entry of Af
ghanistan as a new member, Separatists Move-
ment, Terrorism within region, Arms Race, Eth-
nic and Border Conflicts, Narco Trade, Failure

Yl Printing Arca : Interdisciplinary Multilingual Refereed Journal _Efﬁ




Mnrnmec
tended theijr infly
Asian palitics,. Nav

Efown in South Asian Countries leading major
da Mage to the foundation of SAARC.

Unfortunately, today, South Asia hap-
PENS 1o be a region affected with terrorism, eth-
nic rivalries, different kinds of fatal diseases,
shortage of food, intra and inter-state wa rs, po-
litical tl.lf'l'l"l[:ll-lr iﬂEIBbilit'f, iE‘.‘]ﬂEl’!’.hip crises angd
SECUrity issues, The region is bestowed with
enormous natural resources but has little to
demonstrate for it. It is 3 region gifted with fer-
tile land but cannot feed jts people; a region
that has given birth to learned human resources
in all walks of human endeavor but has not yet
been able to liberate itself from the chains of
underdevelopment, foreign intervention and
vested interests. The region is pulled into
Severenuclear arms race. Undeveloped countries
are focusing on weapons production or impaort-
Ing it rather than development. This is leading
to environmental Crisis.

South Asian region has strategic, demo-
graphic and economic importance in Interna-
tional affairs. South Asian countries as biggest
consumer market evolved out of largest popu-
lation cluster in the world, Thus being a part of
this region SAARC member countries have their
growing impartance which may result into deple-
tion in monopoly of European countries aver
South Asia. Therefare in this global scenario,
being a founder member of SAARC, India's role
becomes undoubtedly vital and accountable,
India and SAARC:

From the foundation India has taken ini-

mber countries, egc made

and Vigoursly Promoted trade ang

; Dther faemg
of ELonomic, socig| an

g cultury CODPEration

. o wiiry of loek -
INE at the things: it is the fact that SAARC haven't

relations, political indifferences: poar unstable
economies of the mempber Lountnes and enos-
mous conflicts. India-Pakistan bilateral mzums
have proved to be 2 Crucial one in thes ligy Jhus
ithas affected the performance of SAARC Mot
of the activities, seminar, and wWorkshopiexst
©N paper only. The trade between member coun-
tries is not also significant while other regional
Cocperation associations like EU, NAFTA are
maving far ahead inthis contest

S0it’s time to strengthen the foundstion
of SAARC, It's time to rebyild SAARC and in this
power play India is playing key role.india con-
stitutes 70% or more than SAARC area and
population. Conside nNg size andeconomy, India
offers a great amount of potentigl Investment
interms of trade andCommerce a5 it 5 the scle
SAARC member to be sharing borders with all §
members via territory or manine These factors
are vital and crucial also. India can perform ‘Big
Brother's Role' in SAARC but on the other hand
this creates insecurity among member CoOuntries.
India’s neighboring countries have ofen feit in-
secure about India's ambitions and extended
palicies. This fear results Intousing SAARC a3
anAnti- India platform. Indian think tank should
overcome this fear and should nurture promis.-
ing environment AMONE member countriss

While the Modi government in India al
leges its commitment on platiorm of E00d gov-

ernance and economic growth, e emphasizes to

gb Printing Area s Interdisciplinary Multilingual Refereed Journal Y



Impaci
Fagiar

ISSN: 2394 5303

IE::*. neighbor countries ang Jideallyuplifting In.
dia to the role of leader within the
i ; somewhat
declining SAARC institutional framework, Me-
dia has termed it as ‘NeighborhoodFirst Policy’,
The Swearing- In ceremany of Hon. Prime Min.
Ister NarendraMaodi was blessed with the pres-
ence of heads of all SAARC member countri e
_I.att-r on he held bilateral talks with all of them
individually which was called as Mini SAARC
Summit. He is continuously paying visits to
neighboring countries, This is symbalic for pre-
dicting the future role of India in SAARC.
Hon.Prime MinisterNarendraMoadi is a
strong believer in SAARC and optimistic of
it'sprospective in strengthening more
substantiveregional cooperation and develop-
mental activities. SAARC has so far failed to
achieve its purpose of regional harmony com-
pared to other regional forums. But now Indian
policy makers are moving to paradigm shift in
its traditional foreign policy framework. ‘Look
East Policy’ is being transformed into ‘Act East
Policy”. It is very apparent that India’s initial role
of observer and reluctant participant is intend-
ing to be a proactive one. The ambitious pro-
posal of SAARC Satellite by Indian palicy mak-
ers can give insight to this makeover,
Unfortunately all this remarkable en-
deavors are disrupted with the vicious activi-
ties of the Pakistan After Pathankot and Uri mili-
tant attack bilateral relations are endangered
between these two countries and so it affected
SAARC also. As a counter attack India has con-
ducted surgical strike as well as boycotted
SAARC summit to be held at Islamabad. While
supporting to India‘s stand other SAARC mem-
bers also boycotted it which resulted into can-
cellation of event. Although India wants to give
message to Pakistan and the entire world that
we will not tolerate such coward attacks, the
dialogue between SAARC members got discon-
tinued. It was a major setback in reuniting of

SAARC.
Then the question rises "Should India

I B.HLr:uhL‘ﬂ R
o : 3231 _l__!'ffl‘“ﬂl i
st India's econg My by deepening 1iéﬁiﬁ'_

EF““H"J Feed” J June 2024
______ urnal| Issue-114, Voln?

042

forget the dream of Regional Ha rmony? Or the

dEE'ln_mg of SAARC is not too far?? Here the re-

S-pn:rnslhllnl-,- of India doubles because Strong Re-

gional Cooperation is much needed 10 counter

Western Super Powers from entering to the

South Asian Region. Therefore apart from all ab-

stacles India should take the measures to

strengthen the health of SAARC. India should

take initiative to resolve all disputes, conflicts

and to improve dialogue between member coun-

tries by bilateral talks. Prompt actions should
be taken for the sake of peace and cooperation.
Policy makers should frame the expanding and
inclusive steps to achieve strong and mare fruit-
ful co-operation. Special Economic Zone and
export promotion zones should be created inall
member countries to make trading smooth and
easier. Democracy should be promoted in Memi-
ber countrigs.

Thus India"s faith and persistence with
SAARC must be accompanied by a very active
commitment with the rest of all members will
surely help Rebuilding the SAARC and to
achieve its real motto of substantive Regional

Cooperation,
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Dual mode Plasmonic and Paper-based Colorimetric Assays for

Determination of Riboflavin in Green Leafy Vegetablesand Whole Grains
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Calculation for molar concentration of AgNPs:

1. Determine the average number of silver atoms per nanoparticle using the following formula:

npD3
N—6MNA

N = number of atoms per nanoparticle

n = 3.14159...

p = density of face centered cubic (fcc) gold = 10.5 g/cm? convert to g/nm3)
D = average diameter of nanoparticles from TEM measurement (D =6.0 nm)
M = atomic mass of gold (107.86 g/moal)

Na = number of atoms per mole (6.022x1023)

N= 6.6 x10° silver atoms per nanoparticle

2. Calculation of the amount of nanoparticles formed (NPs) when 5 mL of PVA (1%) dissolved
in DW was mixed with 20 mL of NaBH,4 (2 mM) into a 50 mL-conical flask. Subsequently, a
drop-wise addition of 1 mL AgNOs solution (1 mM) into the stirring solution under the chilled
water bath for 30 min. So, the concentration (M) of AgNPs formed in this reaction. The
calculation is based on the given reference.!?

W= VxMxW1t/1000

VX M X Mw
W= 1000

[Where W is the weight of the compound, V (26 mL) is the volume of solution, M (1 mm
) isthe molar concentration, and Mw is the molecular weight of the compound (169.87]
Aslaw of mass action:

169.87 g weight of AgNO3 will give a107.86 g of Ag



Then, 4.41x102 g of AgQNO; will givea2.80 x103g of Ag

Molar concentration of silver atoms

No. of silver atoms, Naom = 2.80x10-2 x 6.022x1023 = 1.68x10%*
3. Nanoparticles formed per mole:
Nt = Natom /N =1.68x10%!/6.6x10°

N1=2.5x10'" nanoparticles formed per mole

4. Molar concentration of the silver nanoparticlesin the solution is estimated by dividing Nt
by Avagadro’s number (Np):

= 2.5x107/6.022x10%3

=0.415x10

Molar concentration= 0.415 pM = 415 nM

References:
1. Henddl, T.; Wuithschick, M.; Kettemann, F.; Birnbaum, A.; Rademann, K.; Polte, J. "In Situ Determination

of Colloidal Gold Concentrations with UV-Vis Spectroscopy: Limitations and Perspectives.” Anal.
Chem. 2014, 86(22), 11115-11124.
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Table S1. Cartesian coordinates and bond parameters of Vitamin B2 (riboflavin) using DFT-
(RB3LYP) 6-311G method ( E= - 1330.16208012 a.u.)

Tag Symbol | Bond Angle | Dihedra X Y z

1 O -2.0806446 | -2.040603 -0.1954405
2 O 3.6415415 -2.9512408 | 1.4458908 | -0.784718
3 O 2.6453903 | 82.8041949 -5.4194005 | 0.5228628 | -0.5517012
4 O 2.7063599 | 105.5133447 | 65.1935221 -5.6357294 | -0.3268634 | 2.0086798
5 O 6.8279301 | 108.6183509 | -171.1513519 | 4.6740573 | -2.4793932 | 0.7001565
6 O 4.0212689 | 146.1988599 | 168.1333878 | 0.8302092 | -4.8143582 | -0.257214
7 N 3.3151108 | 69.0118994 | 179.8807831 | 0.639451 -0.1904946 | -0.6054871
8 N 2.8002548 | 139.4780807 | 145.2683188 | 3.2707852 | -0.0354918 | 0.3397544
9 N 2.3153934 | 43.0620887 | 0.6693256 0.6875048 | -2.5082711 | -0.4076939
10 N 2.298984 | 103.4707018 | 17.9526104 2.7339807 | -3.6026762 | 0.1818853
11 C 1.4442696 | 89.7814559 | -179.7180167 | -1.8451299 | -0.6214633 | -0.3238539
12 C 1.4830383 | 44.0605979 | -51.6396556 -0.6759285 | -0.315445 -1.2789607
13 C 1.4599725 | 24.2793408 | 159.7918312 | -3.1319306 | -0.001147 -0.8550927
14 C 1.4655513 | 65.8148393 | 14.7203274 -4.3857667 | -0.3995785 | -0.0736384
15 C 1.3999176 | 142.6068627 | 31.0223592 1.1856963 | 1.0644768 | -0.3114942
16 C 1.3255447 | 146.6044002 | 159.5708057 | 1.3214753 | -1.3501774 | -0.2895031
17 C 1.3782602 | 59.6163449 | -139.2511626 | 2.5297754 | 1.1109247 | 0.1494004
18 C 1.4053406 | 123.1462081 | -43.8697548 0.4661605 | 2.2648288 | -0.4395784
19 C 1.3124585 | 59.3937688 | 36.9442136 2.6992994 | -1.2003408 | 0.1420723
20 C 1.4701163 | 63.0228631 | -23.3186227 -4.2813645 | -0.25795 1.4410631
21 C 1.3941743 | 120.6840894 | -179.1141295 | 1.0672141 | 3.488982 -0.1499137
22 C 1.4089205 | 118.7653561 | -179.4254764 | 3.1253447 | 2.3571571 | 0.4273557
23 C 1.3840032 | 121.719248 | -178.8048339 | 2.4298761 | 3.544766 0.2811602
24 C 1.2392471 | 8.0929988 -98.1130868 3.4797489 | -2.4439259 | 0.3713665
25 C 1.5083468 | 119.2508044 | -179.3254551 | 0.2602439 | 4.7562619 | -0.2837445
26 C 1.5095329 | 120.6303495 | 179.9411189 | 3.091889 4.8664109 | 0.5872377
27 C 1.2389868 | 72.2744147 | 10.5914306 1.3703438 | -3.7025393 | -0.1723525
28 H 1.0956167 | 110.8906422 | 117.818464 -1.6257261 | -0.172067 0.6509695
29 H 1.0885693 | 107.2546498 | -84.85622 -0.5940124 | -1.1274424 | -1.9993308
30 H 1.0838438 | 107.5381423 | 158.0519432 | -0.8597212 | 0.6107467 | -1.8110383
31 H 1.0946695 | 109.3909838 | -126.2151297 | -3.2805426 | -0.2985601 | -1.8980506
32 H 1.0911228 | 110.1615024 | -142.1162545 | -4.6510367 | -1.4266865 | -0.3290402
33 H 1.0802791 | 120.5025017 | 4.0141185 -0.5780549 | 2.2513492 | -0.7160479
34 H 1.0895538 | 111.3136403 | -148.1231125 | -3.6358679 | -1.0281651 | 1.8620502
35 H 1.0864263 | 105.1039321 | 92.43408 -3.9132672 | 0.7292801 | 1.7060219
36 H 1.0806991 | 116.6851776 | 0.8182093 41512139 | 2.3398814 | 0.7667737
37 H 0.9895924 | 108.6438696 | 156.0010274 | -1.2107108 | -2.5105833 | -0.2357758
38 H 0.9786914 | 128.1824392 | -171.6897806 | -3.842079 1.8380826 | -0.8868444
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39 H 0.9773589 | 137.6424453 | 104.1930275 | -6.1332297 | 0.5302633 | 0.1158491
40 H 1.0882617 | 111.2007046 | 0.2686991 -0.7570218 | 4.5428647 | -0.6061506
41 H 1.0931953 | 111.4176013 | 120.7265448 | 0.2062663 | 5.2971822 | 0.6647109
42 H 1.0933371 | 111.3458032 | -120.2142871 | 0.7087354 | 5.4387545 | -1.0106869
43 H 1.0889875 | 110.8339583 | 1.0635599 4.1261139 | 4.719477 0.8949438
44 H 1.0931142 | 111.7117228 | 121.1818179 | 3.0946913 | 5.5283392 | -0.2826714
45 H 1.0932101 | 111.7307272 | -119.0552931 | 2.5783976 | 5.3996163 | 1.3916797
46 H 1.0106045 | 88.0474655 | 167.3171208 | 3.2152685 | -4.4785629 | 0.3319051
47 H 0.9728851 | 116.9070426 | -123.7943939 | -5.9011605 | -1.2529653 | 2.1442789
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Table S2. The Cartesian coordinates and bond parameters of silver nanoparticles (Agy)
calculated by density functional theory (DFT) using RB3LY P method and LANL2DZ basis set
(E=- 2915.99193032 a.u.)

Tag Symbol Bond Angle | Dihedra X Y 4

1 Ag -2.241878 | 4.2041611 | -1.290483
2 Ag 2.60859 -2.3576226 | 1.5993915 | -1.371239
3 Ag 2.645851 | 61.36935 0.0174224 | 2.7647531 | -1.411519
4 Ag 2.68 65.12573 | 69.33053 | -1.3759533 | 2.6140841 | 0.9067261
5 Ag 2.685942 | 91.96917 | -122.829 | 0.9148994 | 1.2371725 | 0.6414147
6 Ag 2.485516 | 59.224 -125.967 | -0.4357879 | 1.0700977 | 2.7212031
7 Ag 2.658929 | 121.3383 | -176.113 | 2.2494937 | 1.3459801 | -1.685092
8 Ag 2.485696 | 65.89451 | 70.75372 | -1.4705416 | -0.03101 | 0.747493

9 Ag 2.67049 | 178.2447 | -119.634 | -2.518779 | -1.061879 | -1.523513
10 Ag 2.64966 | 61.03039 | -178.31 | -0.1184839 | 0.1228219 | -1.561277
11 Ag 2.668773 | 178.7721 | 78.83836 | -0.2689538 | -2.533714 | -1.767494
12 Ag 2.683768 | 179.3449 | 37.77477 | -2.6773466 | -3.734668 | -1.706993
13 Ag 2.64538 | 59.8886 | 98.80335 | 2.0821947 | -1.325622 | -1.870679
14 Ag 2.682999 | 178.8005 | -114.377 | 4.4723106 | -0.116963 | -2.028702
15 Ag 2.576491 | 123.4086 | 107.4312 | -1.6114065 | -2.587648 | 0.4610294
16 Ag 2.624993 | 60.8881 | 3.356477 | -0.6012508 | -1.604398 | 2.6753897
17 Ag 2.456386 | 126.2571 | -173.346 | 0.2074633 | -0.103883 | 4.7807733
18 Ag 2.580694 | 120.7225 | -127.298 | 1.7892735 | -0.249791 | 2.5608921
19 Ag 2.633612 | 61.93765 | 177.8771 | 3.1621737 | -0.192489 | 0.3141673
20 Ag 2.624629 | 60.68047 | 70.61003 | 0.782773 -1.416398 | 0.4079041




Table S3. Cartesian coordinates and bond parameters of riboflavin after interaction with silver
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nanoparticlesusing DFT (RB3LY P)-LANL2DZ method ( E= -4245.66675605 a.u.)

Tag Symbol | Bond Angle Dihedral X Y Z
1 o] 5.265963 | -2.6471383 | -0.4897879
2 o] 3.6415418 7.414353 | -0.6534177 | 1.6713062
3 o] 2.6453905 | 82.8041948 8.790121 | -2.9076907 | 1.8249466
4 o] 2.7063601 | 105.5133447 | 65.1935224 9.726592 | -3.3559476 | -0.6743479
5 o] 6.8279306 | 108.6183512 | -171.151352 0.691449 | 1.4842435 | -3.4268177
6 o] 4.0212692 | 146.1988602 | 168.1333878 | 1.734652 | -2.8747718 | -2.3999264
7 N 3.315111 | 69.0118998 | 179.8807828 | 4.109989 | 0.4457034 | -0.1931148
8 N 2.800255 | 139.4780809 | 145.2683184 | 2.783186 | 2.3783313 | -1.7247714
9 N 2.3153936 | 43.0620887 | 0.6693256 2.964059 | -1.2463274 | -1.3054975
10 N 2.2989842 | 103.4707021 | 17.9526106 1.229939 | -0.6787319 | -2.8559995
11 C 1.4442697 | 89.7814558 | -179.7180166 | 5.776816 | -1.4416079 | 0.1198353
12 C 1.4830384 | 44.0605979 | -51.6396549 4.652315 | -0.5822663 | 0.7280603
13 C 1.4599726 | 24.2793403 | 159.7918283 | 6.755039 | -1.8704947 | 1.2070337
14 C 1.4655514 | 65.8148401 | 14.7203282 7.808111 | -2.8765303 | 0.7375066
15 C 1.3999177 | 142.6068627 | 31.0223596 451797 | 1.7820913 | -0.1071571
16 C 1.3255448 | 146.6044 159.5708055 | 3.175415 | 0.0506238 | -1.1313854
17 C 1.3782603 | 59.6163451 | -139.2511628 | 3.812702 | 2.7417386 | -0.8835623
18 C 1.4053407 | 123.1462081 | -43.869755 5.590201 | 2.2080808 | 0.6952369
19 C 1.3124586 | 59.3937691 | 36.9442136 2.486081 | 1.106182 -1.8509152
20 C 1.4701165 | 63.0228632 | -23.3186237 8.533291 | -2.5060974 | -0.5517457
21 C 1.3941744 | 120.6840892 | -179.1141289 | 5.941321 | 3.5559233 | 0.7565352
22 C 1.4089206 | 118.7653561 | -179.4254768 | 4.173587 | 4.1011912 | -0.80166
23 C 1.3840033 | 121.7192482 | -178.8048332 | 5.213499 | 4.5307045 | 0.0042969
24 C 1.2392472 | 8.0929985 -98.1130867 1.396743 | 0.6998944 | -2.7763629
25 C 1.5083469 | 119.2508035 | -179.3254551 | 7.107451 | 3.9754008 | 1.6163543
26 C 1.5095331 | 120.6303504 | 179.9411186 | 5580141 | 5.9934499 | 0.0724112
27 C 1.2389868 | 72.2744146 | 10.5914313 1.972291 | -1.6774318 | -2.1878116
28 H 1.0956168 | 110.8906424 | 117.8184628 | 6.322433 | -0.834993 | -0.6113939
29 H 1.0885694 | 107.2546492 | -84.8562196 3.826754 | -1.2355606 | 1.0048973
30 H 1.0838439 | 107.5381428 | 158.0519443 | 5.009664 | -0.0707742 | 1.6142856
31 H 1.0946696 | 109.3909837 | -126.2151321 | 6.20588 | -2.325733 | 2.0373856
32 H 1.0911229 | 110.1615023 | -142.1162538 | 7.338615 | -3.8552148 | 0.6266006
33 H 1.0802792 | 120.5025004 | 4.0141184 6.188962 | 1.4901657 | 1.2366108
34 H 1.0895538 | 111.3136404 | -148.1231135 | 7.877577 | -2.6172395 | -1.4147719
35 H 1.0864264 | 105.1039307 | 92.4340792 8.913913 | -1.4900948 | -0.4952814
36 H 1.0806991 | 116.6851783 | 0.8182091 3.601923 | 4.7922611 | -1.4045972
37 H 0.9895925 | 108.64387 156.0010277 | 4.387017 | -2.4471795 | -0.8981548
38 H 0.9786914 | 128.1824392 | -171.6897837 | 8.199367 | -0.9439858 | 2.1784156




14

39 H 0.977359 | 137.642445 104.1930278 | 9.618206 | -3.274859 | 1.4579416
40 H 1.0882618 | 111.200706 | 0.2687 7.561087 | 3.1180464 | 2.1097822
41 H 1.0931954 | 111.4176013 | 120.7265435 | 7.881345 | 44717387 | 1.0249041
42 H 1.0933372 | 111.3458026 | -120.2142878 | 6.797663 | 4.6846128 | 2.388647
43 H 1.0889876 | 110.8339563 | 1.0635605 4.919885 | 6.5879663 | -0.5572756
44 H 1.0931143 | 111.7117221 | 121.1818177 | 5506251 | 6.3818324 | 1.0915275
45 H 1.0932102 | 111.7307262 | -119.0552927 | 6.605894 | 6.1696212 | -0.2621094
46 H 1.0106046 | 88.0474659 167.3171211 | 0.50555 | -1.0103909 | -3.4777577
47 H 0.9728852 | 116.9070424 | -123.7943939 | 9.497009 | -4.2078337 | -1.0843326
48 Ag 2.7643406 | 130.3195645 | 147.5513141 | 0.971444 | 4.3247848 | -0.9694645
49 Ag 2.007451 | 71.5580254 | 84.1211403 1.450451 | 1.8494449 | -0.3001444
50 Ag 2.6458514 | 148.3744259 | 90.641999 -0.76119 | 2.9978808 | 0.5888375
51 Ag 2.0563321 | 109.0721173 | -69.627358 -0.60281 | 2.1831926 | -1.989856
52 Ag 2.6859417 | 132.8639496 | -60.3293907 -2.30396 | 0.9574613 | -0.3111803
53 Ag 24855162 | 59.224005 -40.7112614 -2.06965 | 0.1951503 | -2.6652772
54 Ag 2.6589288 | 121.3383383 | 114.2486845 | -2.40158 | 1.7338747 | 2.256556
55 Ag 2.1300002 | 98.7544177 | -98.469746 -0.10047 | -0.3083354 | -1.2343625
56 Ag 2.0581949 | 110.5332394 | -112.8890214 | 2.009907 | -0.6601214 | 0.421385
57 Ag 2.6496603 | 61.0303916 112.0524684 | -0.22752 | 0.5063502 | 1.3155964
58 Ag 2.6687735 | 178.7720804 | 78.8383383 0.347108 | -1.983262 | 2.0862994
59 Ag 2.6837679 | 82.4997858 | 66.7425917 2.583147 | -3.1718434 | 1.173222
60 Ag 2.6453799 | 59.86886041 | 98.8033679 -1.81988 | -0.7761832 | 3.0056325
61 Ag 2.6829989 | 178.800454 | -114.3773785 | -3.99547 | 0.4473432 | 3.9896291
62 Ag 2.3492754 | 93.4147091 | -70.8537514 0.490112 | -2.6792905 | -0.4169986
63 Ag 2.6249931 | 84.4678479 168.8826667 | -1.55433 | -2.3573798 | -2.0316922
64 Ag 2456386 | 126.257072 | -173.3458581 | -3.43923 | -1.5102488 | -3.7831757
65 Ag 2.5806945 | 120.7225331 | -42.0414454 -3.76962 | -1.0062893 | -1.1208167
66 Ag 2.6336119 | 61.9376477 1778771196 | -3.93122 | -0.301608 | 1.4116171
67 Ag 2.6246293 | 60.6804726 | 70.6100328 -1.73305 | -1.5214008 | 0.49052
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Table $4. Cartesian coordinates and bond parameters of vitamin B-12 using DFT- (RB3LYP)

LANL2DZ method ( E= - 4331.12249479 a.u.)

Tag Symbol | Bond Angle Dihedral X Y Z
1 Co 4.5598203 0.204993 -0.672108
2 N 1.8894951 4.2717362 -1.4356621 | 0.2197721
3 N 1.8986291 | 91.2509884 5.8577373 0.723416 0.6129761
4 N 1.9120208 170.885558 135.8470181 | 4.8510133 1.6991441 -1.8290621
5 N 1.8806097 | 82.6753933 -179.4709829 | 3.2417732 -0.4699011 | -1.8314021
6 C 1.4410736 115.8612792 | -8.1262328 3.1637072 -2.2241622 | -0.256917
7 C 1.5386286 109.1909826 | -91.4401235 | 1.9016321 -1.8591442 | 0.5438991
8 C 1.5040062 103.3947211 148.6362431 | 3.6113912 -3.6387613 | -0.0109029
9 C 1.5365339 116.1914307 167.8967223 | 2.5330991 -4.7248284 | -0.147581
10 C 1.543699 107.9127912 | -71.0818532 | 4.7351303 -3.9631393 | -1.018373
11 C 1.5369944 | 110.4367893 175.4706128 | 5.3145923 -5.3601384 | -0.744568
12 o] 1.2573061 120.4281532 | -89.0538742 | 6.2727704 -5.,5063185 | 0.0562721
13 N 1.4693069 119.2253326 | 91.35807 4.7416883 -6.5227056 | -1.4367251
14 C 1.5322983 | 99.2155859 42.9389202 4.2137872 -3.4658513 | 1.3873672
15 C 1.536537 113.370402 79.0007639 3.1596322 -3.4265213 | 2.5045762
16 C 1.5412537 108.8409891 | 63.0893225 2.4228531 -4.7797584 | 2.5415742
17 C 1.5380875 110.2845351 174.6565435 | 1.451704 -4.8257384 | 3.7334083
18 0 1.2560605 119.6242506 146.2527331 | 0.3693449 -5.4543684 | 3.6284743
19 N 1.4733105 120.3464356 | -34.1311329 | 1.7893901 -4.1446644 | 4.9954504
20 C 1.3078204 | 133.7652638 170.5309187 | 4.8842483 -2.0546032 | 1.1955461
21 C 1.5202323 123.2864903 | 5.6798904 6.0353314 -1.4439251 | 1.9786082
22 C 1.53928 120.9799942 179.8913805 | 6.7169724 -2.2198632 | 3.1199533
23 C 1.3534299 118.1530873 | -0.3620149 6.4484024 -0.2000461 | 1.6411032
24 C 1.5117697 125.1961565 | -173.9308043 | 7.6536525 0.505014 2.2205082
25 C 1.5402354 | 116.0073912 | -31.7864266 | 7.9962025 0.165486 3.6832813
26 C 1.538364 106.2771307 | 88.7454242 8.8499936 0.109879 1.3377852
27 C 1.5334424 | 109.9997147 175.9475024 | 10.1073037 0.861469 1.7913592
28 0 1.259374 120.1053415 | -91.2040666 | 10.3994227 1.9727321 1.2758171
29 N 1.4677906 119.7047626 | 88.7933976 10.9678887 0.279904 2.8284633
30 C 1.5254612 102.134927 -154.2551964 | 7.2842194 1.9738121 2.0383452
31 C 1.5538927 114.1732838 | 85.4121364 6.4178604 2.5593222 3.1877723
32 C 1.5370992 112.4666176 | -58.3650754 | 5.0978973 1.7946291 3.3764943
33 C 1.5459634 | 108.2092605 | -176.6598197 | 4.2807882 2.5061582 4.4792464
34 O 1.2585204 | 120.6780204 | -90.9651418 | 4.3967653 2.1654481 5.6852065
35 N 1.4706113 119.4554103 | 88.6410022 3.3663502 3.5975402 4.1112984
36 C 1.3226578 127.3564758 | -164.8028078 | 6.4145974 1.9146141 0.7557261
37 C 1.5199957 125.3326156 | -6.4801425 6.2231734 3.0929172 -0.185202
38 C 1.3365645 119.7872178 | -1.02408 5.4537723 2.9583582 -1.269785
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39 C 1.5352551 124.1776997 172.4654947 | 5.0568163 4.1175573 -2.1948211
40 C 1.5429761 109.0197419 102.4867528 | 5.9219383 4.0612323 -3.4712092
41 C 1.5383027 115.3586659 -19.0497402 | 5.2007743 5.5237264 -1.5879111
42 C 1.5095564 101.1866642 -138.6396844 | 3.6063592 3.7956433 -2.4618531
43 C 1.5362832 110.0523234 80.7835748 2.7366911 4.2699293 -1.287589
44 C 1.5394828 108.1948039 66.0000217 2.7959541 5.8073984 -1.235784
45 C 1.5380029 110.0334387 178.2783584 | 1.9029311 6.3310564 -0.098355
46 0o 1.2602765 120.056226 -28.7593846 | 0.888596 5.6749934 0.2608141
47 N 1.4708866 119.832429 151.2864459 | 2.2352971 7.5995155 0.5680171
48 C 1.5256253 115.3762264 37.8031916 3.5989982 2.2689231 -2.4888671
49 C 1.3599171 126.4786148 -42.6150541 | 2.5783681 1.5565521 -3.0367872
50 C 1.5388285 120.9673299 -167.0049095 | 1.524485 2.2391531 -3.9263823
51 C 1.2852366 132.9071071 165.1571657 | 2.5150921 0.074028 -2.7412972
52 C 1.5661051 108.2369132 177.6648909 | 1.639555 -1.0435691 | -3.4024302
53 C 1.5404113 108.994906 -01.3167598 | 2.3939781 -1.6194362 | -4.6157273
54 C 1.5406105 115.9346968 146.5198186 | 0.2374989 -0.6113321 | -3.8724202
55 C 1.5344107 107.3497107 -67.5410326 | -0.5846431 -0.2841691 | -2.6188401
56 C 1.5359631 111.2590269 -179.2093073 | -2.0142092 0.141174 -2.9857282
57 O] 1.2611118 120.1777329 -103.9682261 | -2.3455953 1.3570641 -2.9388502
58 N 1.4723852 119.7251035 76.1229352 -2.9976183 -0.8770481 | -3.3907572
59 C 1.5269607 99.5922059 27.2365211 1.551486 -2.0224442 | -2.2338171
60 C 1.5385453 116.9917748 -165.1008391 | 1.064945 -3.4470663 | -2.5513881
61 C 1.5407509 109.1308977 -62.0862902 | -0.3743691 -3.3792093 | -3.0969922
62 0] 1.2603599 119.7445657 -28.3033066 | -1.1332922 -2.4370572 | -2.7435912
63 N 1.4678533 120.4190592 151.61221 -0.8658741 -4.4034014 | -4.0265333
64 C 1.440045 115.7380213 -15.4737524 | 2.9698151 -1.8793272 | -1.7161351
65 C 1.4673805 108.6894756 -171.6306586 | -4.2048834 -0.1982071 | -3.8754132
66 C 1.5330912 105.9756459 -71.2842909 | -4.8743365 0.407832 -2.6364951
67 C 1.5437365 111.7320246 179.4207927 | -6.1642165 1.1737281 -3.0008232
68 ®) 1.4373089 105.2938835 -590.8710648 | -5.1604815 -0.7075761 | -1.7763541
69 O] 2.6188733 94.6816778 147.2722459 | -4.8139594 0.639317 0.4427221
70 0o 2.6321393 63.8003406 166.2756806 | -5.9935815 -1.7020412 | 0.6765831
71 P 1.5035891 37.7534056 129.6422002 | -5.7815675 -0.2778431 | -0.252499
72 0o 1.7061683 109.1596393 -121.0799058 | -7.2826536 0.515489 -0.420948
73 C 1.4383076 113.0458537 179.3152114 | -8.2704757 -0.2853641 | -1.092938
74 C 1.52639 117.9504196 55.3244814 -8.5805507 -1.6666702 | -0.522225
75 ®) 1.4283404 114.2384933 -33.543113 -7.4586227 -2.3208462 | 0.0723231
76 C 1.5000672 99.8952821 94.1138474 -9.7567648 -1.3290301 | 0.3453701
77 0o 1.4858315 99.5015574 50.7735585 -10.584863 -0.5885781 | -0.641382
78 C 1.4254929 94.044055 -62.2627484 | -9.6179488 0.441499 -0.831246
79 C 1.5340679 116.439837 174.6919275 | -9.9317148 1.4816591 -1.9142891
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80 ®) 1.4260943 109.6643799 -60.9255952 | -10.040259 0.837001 -3.1817192
81 N 1471541 110.5386926 -66.9399093 | -9.3421588 -0.4696891 | 1.4656682
82 C 1.4679427 115.0713816 167.2530178 | -10.441832 0.159614 2.2069862
83 C 1.4824698 113.0527367 52.2232119 -8.5822837 0.726209 1.0296241
84 N 1.304186 112.014743 140.3132786 | -8.9092328 1.7886581 1.7116852
85 C 1.3265277 108.8152761 -135.2615159 | -10.141613 1.4344971 2.4172652
86 C 1.5265829 121.9981901 -174.6527653 | -11.024877 2.3439161 3.2677103
87 C 1.3621929 118.1512021 -3.2259635 -12.185395 1.8315501 3.7639443
88 C 1.5430807 119.6158847 178.6576353 | -13.088535 2.7113712 4.6535234
89 C 1.5602408 120.0148984 -1.5704337 -12.597672 0.364795 3.4277773
90 C 1.540017 119.6758883 -176.203646 | -13.952257 -0.1782241 | 3.9195924
91 C 1.3702287 120.4374078 3.7947181 -11.762987 -0.4411641 | 2.6989033
92 H 1.0708994 109.3602225 -178.9551484 | 1.080443 -2.4566882 | 0.2041711
93 H 1.0736533 109.5287518 -58.9964174 | 2.0722391 -2.0456892 | 1.5873672
94 H 1.0715765 109.4907963 60.934506 1.674906 -0.8216721 | 0.4006401
95 H 1.0715572 109.4894147 -178.346278 | 2.9592341 -5.6819824 | 0.0771411
96 H 1.0707717 109.4565381 -58.42483 1.7339261 -4.5219494 | 0.5355841
97 H 1.0701588 109.4491713 61.6517881 2.1559301 -4.7284524 | -1.149065
98 H 1.0688663 109.3212355 -64.6436174 | 4.3381462 -3.9399673 | -2.0105131
99 H 1.0715877 109.2508488 55.1717419 5.5132553 -3.2320383 | -0.927198
100 H 1.0011994 109.462549 149.7348191 | 5.4519643 -7.2159376 | -1.5683971
101 H 1.0014021 109.5692782 29.6811407 4.3826383 -6.2393105 | -2.3275541
102 H 1.0717974 112.5276092 -160.2439411 | 4.8939923 -4.2541004 | 1.6417962
103 H 1.0710601 108.9253708 -177.3308277 | 3.6517622 -3.2575423 | 3.4407513
104 H 1.0696663 110.6717 -57.2210003 | 2.4540911 -2.6415912 | 2.3305572
105 H 1.0705275 108.8516846 -64.6454965 | 1.8830651 -4.9048784 | 1.6256032
106 H 1.070009 109.5747915 55.0234319 3.1339062 -5.5723045 | 2.6473733
107 H 0.9992042 109.5627485 150.294722 0.950498 -3.8512243 | 5.4521365
108 H 0.9984883 109.7963187 30.0533988 2.3617151 -3.3483923 | 4.8073714
109 H 1.0693008 109.296468 -150.7363667 | 7.0961285 -1.5272022 | 3.8409703
110 H 1.0698828 109.520455 -31.2030925 | 6.0031474 -2.8621183 | 3.5917703
111 H 1.063601 109.7835336 89.3915377 7.5205985 -2.7986223 | 2.7320483
112 H 1.0699345 109.3024084 -179.2428752 | 8.8531466 0.730056 3.9860474
113 H 1.0719778 109.6531505 -50.2939541 | 7.1656664 0.411986 4.3146164
114 H 1.0702587 109.6340122 60.7010269 8.2079955 -0.8800451 | 3.7696653
115 H 1.0696629 109.0130516 -64.2762222 | 9.0166736 -0.9428911 | 1.4276272
116 H 1.0722209 109.5677956 55.3869335 8.6364126 0.350206 0.3149051
117 H 0.9987739 109.3940185 148.8686345 | 11.9137609 0.558215 2.6690323
118 H 1.0013356 109.5656152 28.7566612 10.9025908 -0.7188111 | 2.7971993
119 H 1.0759441 111.2826689 -154.2901427 | 8.1622445 2.5926812 1.9772822
120 H 1.067523 109.0682485 62.4395144 6.9729184 2.5179102 4.0987064
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121 H 1.0686158 108.3051821 -177.9070473 | 6.1845704 3.5743672 2.9486093

122 H 1.0668668 109.647524 -57.3466924 | 4.5451913 1.8024241 2.4639922

123 H 1.0695396 110.0424976 63.0710911 5.2976603 0.783701 3.6629103

124 H 1.0004558 109.5268912 -149.2246407 | 3.3082712 4.2534203 4.8645314

125 H 1.0014538 109.4162889 -29.1823868 | 3.7111992 4.0588713 3.2920533

126 H 1.0734757 120.4101547 178.2726494 | 6.6929805 4.0356313 0.0219731

127 H 1.0728513 109.3153991 175.0729709 | 5.5905953 4.8158453 -4.1580723
128 H 1.0708885 109.4302533 -65.1053326 | 6.9466315 4.2379473 -3.2151272
129 H 1.0693378 109.5520896 55.0365175 5.8273284 3.0977942 -3.9254333
130 H 1.0713287 109.4980234 -177.0678465 | 4.8524053 6.2537565 -2.2903641
131 H 1.0692013 109.4377191 -57.071012 4.6204153 5.5857374 -0.692071

132 H 1.0710335 109.6241442 63.0270498 6.2300414 5.7138364 -1.3607981
133 H 1.0672035 112.8688116 -158.82037 3.2353242 4.2584853 -3.3490022
134 H 1.0677317 109.2820118 -174.6499852 | 1.7288961 3.9544263 -1.4452531
135 H 1.0703063 110.1205215 -54.4611867 | 3.0994302 3.8554963 -0.369863

136 H 1.0724359 109.5461844 -61.4357022 | 3.8073502 6.1220255 -1.067836

137 H 1.0701817 109.1460595 58.2393858 24519881 6.2035415 -2.1685471
138 H 0.9998807 109.4243292 149.7864473 | 1.394929 8.0384256 0.8856661

139 H 1.0016156 109.2068081 29.9482816 2.7013291 8.2014596 -0.082914

140 H 1.0682885 108.9723522 150.0401719 | 1.163581 1.5325991 -4.6417633
141 H 1.0703087 109.7207631 -90.0628409 | 0.710795 2.5839642 -3.3225822
142 H 1.0660505 109.381438 30.1436478 1.9695791 3.0658342 -4.4313113
143 H 1.0683495 109.4492601 174.4471848 | 1.8480181 -2.4468212 | -5.0141393
144 H 1.070598 109.659234 -65.4280834 | 2.4969241 -0.8641531 | -5.3674783
145 H 1.0707938 109.3440294 54.5161631 3.3650532 -1.9479002 | -4.3063343
146 H 1.0706974 110.4173778 54.335105 0.3070569 0.231205 -4.5294483
147 H 1.0692033 109.8358286 174.6687193 | -0.2370781 -1.4186311 | -4.3884053
148 H 1.0686832 107.3291784 -60.1520042 | -0.6288741 -1.1724931 | -2.0263811
149 H 1.0691881 110.4961196 59.4766237 -0.1194411 0.499771 -2.0601021
150 H 1.0005139 108.2527873 -50.1841127 | -2.5840193 -1.4469151 | -4.1015423
151 H 1.0665255 108.1554456 73.9781196 0.881318 -1.6166322 | -1.5101681
152 H 1.0721549 109.7197023 58.4301894 1.7111941 -3.8961543 | -3.2795352
153 H 1.0661739 109.3291281 178.397883 1.076787 -4.0310543 | -1.6594551
154 H 0.9996214 109.4594994 151.1511749 | -1.8543912 -4.5048304 | -3.9179552
155 H 1.0000278 109.332129 31.1758812 -0.4166171 -5.2743254 | -3.8272472
156 H 1.0688229 110.5299643 49.6565028 -3.9502934 0.554262 -4.5905053
157 H 1.0673261 110.4665902 170.514497 -4.8709715 -0.8989331 | -4.3276243
158 H 1.0669627 110.1007964 59.0702401 -4.2071494 1.08659 -2.1542521
159 H 1.0723439 109.6092482 178.910069 -6.6135376 1.5662441 -2.1097771
160 H 1.0734229 109.5906163 -61.3301854 | -5.9263835 1.9851821 -3.6620452
161 H 1.0670474 109.3446733 58.7192278 -6.8457116 0.509095 -3.4829202
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162 H 0.9576285 91.6566957 -162.1080647 | -6.3345505 -1.4749232 | 1.5421522
163 H 1.0670746 109.2507365 -66.1460621 | -7.9690567 -0.4399461 | -2.1048171
164 H 1.071379 109.8419586 -154.9780621 | -8.9615098 -2.3025952 | -1.295738
165 H 0.9587547 109.1018144 178.1916397 | -7.7405797 -3.1646313 | 0.4297271
166 H 1.0725231 113.1841198 170.807311 -10.252554 -2.1943352 | 0.7400171
167 H 1.0693341 104.6033711 -65.4471266 | -9.5643918 0.93856 0.1140251
168 H 1.0708224 109.526013 59.1576057 -10.855809 1.9710141 -1.6835461
169 H 1.0684553 109.1088902 179.1411831 | -9.1429688 2.2016761 -1.9467221
170 H 0.9587137 109.280249 179.7902519 | -10.239534 1.4912201 -3.8535962
171 H 0.9008881 126.3985356 -69.5184919 | -7.8556017 0.722047 0.2428771
172 H 1.0701184 120.6841922 176.9551274 | -10.737938 3.3560572 3.4636433
173 H 1.0687327 109.5415786 90.454913 -13.794772 3.2311252 4.0425614
174 H 1.0714579 109.4624684 -149.3871241 | -13.609014 2.0924931 5.3564555
175 H 1.0729629 109.462026 -29.6367887 | -12.484315 3.4207032 5.1855154
176 H 1.0707144 109.2621713 90.5584874 -14.698632 0.00718 3.1746233
177 H 1.071693 109.6759941 -149.4816352 | -13.876433 -1.2329411 | 4.0938004
178 H 1.0706351 109.4486292 -29.4180097 | -14.224428 0.314548 4.8302834
179 H 1.0690202 121.1972805 178.0879278 | -12.019672 -1.4571231 | 2.4873752
180 H 1.0730467 109.2088261 -85.7585686 | 3.6636952 -2.4239052 | -2.3271951
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Table S5. Cartesian coordinates and bond parameters of folic acid using DFT- (RB3LYP)
-6-311+G(D,P) method ( E=-1570.42633309 a.u.)

Tag Symbol Bond Angle Dihedral X Y Z

1 0 8.7402112 -0.8072547 1.0820792
2 0 5.0777312 4.5486871 -1.9438781 -1.5489981
3 O 2.3308219 72.592662 6.9105928 -0.1415941 2.3635329
4 o] 5.1078519 99.540575 -76.157537 5.6277573 4.1205521 -0.1421792
5 o] 2.3298317 | 86.0284945 61.4809876 5.2645966 2.7367934 -1.9810489
6 0 11.8935725 | 124.5601092 | 19.4165176 -6.1442097 2.8955769 0.3742023
7 N 2.3660659 | 43.4887239 -10.88423 5.0560537 -1.246111 0.6541742
8 N 5.8741204 | 18.9552044 | -103.2872919 | -1.7112672 -0.9585338 0.3622728
9 N 2.8617262 31.895559 | -144.1637215 | -4.6171475 0.5859431 -0.3490886
10 N 2.8373615 | 116.1111966 | 170.8925847 | -6.0531591 -1.8546175 -0.5284072
11 N 2.3747642 | 124.0612503 | -143.5429127 -8.194049 1.7123979 0.1799056
12 N 2.4006303 | 90.6439409 -2.9692298 -8.063048 -0.7561993 0.1905156
13 N 2.3788029 | 172.9523414 | -100.3008981 | -9.9998683 0.2201224 1.1673606
14 C 14711251 | 85.5091154 16.8500611 6.3632807 -0.8537448 0.1051612
15 C 1.5418541 | 109.6848063 | 73.1490806 6.2053861 0.416163 -0.7549071
16 C 1.5399857 | 109.5758461 59.620229 5.6439875 1.559258 0.1109574
17 C 1.2582721 75.7743563 -5.5136335 4.116345 -1.531792 -0.4415171
18 C 15413311 | 119.7678678 | 173.4051951 2.6014659 -1.3343477 -0.236923
19 C 1.2584639 | 32.0824423 -0.0543256 7.3407157 -0.5733095 1.2624663
20 C 1.4727782 | 142.0144022 | 16.2409969 -0.2566229 -1.0539594 0.1525602
21 C 1.471733 61.9906538 | -71.0057283 -2.3897372 -0.6815572 -0.9140346
22 C 1.3547439 | 119.5706384 0.5746028 1.7474816 -1.6180629 -1.2496162
23 C 1.5401605 | 120.4366957 | -179.7622501 | 2.0559182 -0.8254934 1.1104966
24 C 1.355675 119.9299386 | -98.6107943 0.2285612 -1.4697443 -1.0430877
25 C 1.3569391 | 119.8849606 | -178.1437413 | 0.7177112 -0.6916007 1.2909366
26 C 1.2500684 | 32.1474018 9.5671318 5.4981999 2.8310148 -0.7474343
27 C 1.4733045 | 175.7617993 | 154.6734485 | -3.9137543 -0.6641416 -0.68547
28 C 1.2952203 | 57.1187627 | 172.5850262 | -5.8954972 0.5478429 -0.1442326
29 C 1.3501671 | 119.9864335 | 18.1721034 -4.6095771 -1.8263999 -0.7964709
30 C 1.2889823 | 59.3734349 -1.1961701 -6.6506148 -0.7647574 -0.1867535
31 C 1.2578544 | 91.5281318 | -141.7418072 -6.717702 1.7974898 0.1562366
32 C 1.3073062 | 149.6286649 7.2774635 -8.70083 0.3443655 0.4922453
33 H 1.0696575 | 109.5012638 | -46.8765539 6.7488006 -1.6467088 -0.5004373
34 H 1.0692512 109.380169 179.571892 7.159166 0.7011839 -1.1452468
35 H 1.0698063 | 109.4950337 | -60.3848034 5.5325681 0.2187633 -1.5628892
36 H 1.0692357 | 109.4644486 | 59.5967424 6.3128688 1.7532027 0.9222824
37 H 1.069518 109.4405361 | -60.4006053 4.6874106 1.2766632 0.4969232
38 H 0.9991265 | 131.700973 | 128.9744449 4.6949936 -0.5027533 1.2156979
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39 H 1.0708168 | 109.4708179 | -163.4641531 | -2.1496463 -1.4500528 -1.6200229
40 H 1.0698746 | 109.6549557 | 76.4705747 -2.0675657 0.2649157 -1.2948577
41 H 1.0693433 | 119.8645878 -1.8704732 2.130043 -1.9477407 -2.1921947
42 H 1.0700434 | 120.0436671 1.7345032 2.7310934 -0.5798916 1.9034727
43 H 1.0005782 50.5892545 86.1974698 -1.9114318 -0.2225802 1.0099326
44 H 1.0703173 | 119.9725084 1.8676506 -0.4447853 -1.6994901 -1.842713
45 H 1.0701754 | 119.8866295 | 179.9985623 0.338609 -0.3380493 2.2271835
46 H 1.069029 119.8461351 | 177.6587173 | -4.1030917 -2.7249619 -1.0773303
47 H 0.9600471 | 109.6015367 | 30.2144562 9.1367355 -1.0516348 1.9215655
48 H 1.0001647 85.5483934 | 150.6955863 | -8.5354138 2.3454925 0.8748809
49 H 0.9598846 | 159.1414407 | 126.0724928 5.0830377 4.752524 -0.616806
50 H 1.0005671 83.8577589 -33.5237077 | -10.0064067 | -0.6110252 1.7243931
51 H 1.0004623 | 133.5504927 | 77.5837765 | -10.1489748 1.0162279 1.7546493
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Table S6. Cartesian coordinates and bond parameters of inositol using DFT- (RB3LYP)
311+G(D,P) method ( E= -687.38940734 a.u.)

Tag Symbol | Bond Angle Dihedral X Y Y4
1 0 -2.4854979 | -1.4052002 | -0.1820349
2 0 2.8345019 -0.0834968 | -1.7866469 | 1.2737434
3 O 2.8345019 | 95.6466728 -2.3506765 | 1.4259948 | -0.2056817
4 0 2.8345019 | 117.6361719 | -80.5971131 | 2.3589463 | -1.6356806 | -0.1566699
5 O 2.8345019 | 117.6361721 | 15.6681339 | 0.1309358 | 2.6296151 | 0.4480002
6 0 2.8345019 95.646673 | 80.5971133 | 2.4937677 | 1.1955144 | -0.1803168
7 C 1.4300001 | 58.8397349 | -32.4644895 | -1.2822805 | -0.7247623 | -0.5483304
8 C 1.4300001 | 58.8397351 | -34.8309348 | -0.0661191 | -1.5770499 | -0.1407061
9 C 1.4300001 | 58.8397354 | -34.830935 | -1.2213837 | 0.6345849 | 0.1728266
10 C 1.4300001 58.839735 | 32.4644898 | 1.2296535 | -0.8442706 | -0.5351782
11 C 1.4300001 | 58.8397351 | 32.4644898 | 0.0743889 | 1.3673642 | -0.2216455
12 C 1.4300001 | 58.8397348 | -13.3016886 | 1.2905503 | 0.5150765 | 0.1859787
13 H 1.0700001 | 109.4712206 | 119.9999998 | -1.2692775 | -0.567931 | -1.6066947
14 H 1.0700001 | 109.4712201 | -91.2249879 | -0.1084304 | -2.5215314 | -0.6417697
15 H 1.0700001 | 109.4712207 | -91.2249885 | -1.2343867 | 0.4777536 | 1.2311909
16 H 1.0700001 | 109.4712201 | 148.7750111 | 1.2426565 | -0.6874393 | -1.5935425
17 H 1.0700001 | 109.4712208 | 91.2249881 | 0.0873918 | 1.5241955 | -1.2800099
18 H 1.0700001 | 109.4712207 | 91.2249889 | 1.2775473 | 0.3582452 | 1.2443431
19 H 0.9600001 | 109.4712204 180 | -3.2436245 | -0.873904 | -0.4361383
20 H 0.9600001 | 58.8397352 -180 | -0.8912511 | -2.2434444 | 1.5196481
21 H 0.9600001 | 151.5986372 | 107.4154669 | -2.3127149 | 2.2733801 | 0.2438707
22 H 0.9600001 | 98.9301418 | -74.950978 | 2.3209847 | -2.4830658 | -0.6062223
23 H 0.9600001 | 151.598637 | 105.0490225 | 0.9386902 | 3.0864126 | 0.2020955
24 H 0.9600001 | 151.5986374 | 59.2828436 | 2.5317293 | 2.0428996 | 0.2692356

-6-
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Table S7. Cartesian coordinates and bond parameters of nicotinamide using DFT- (RB3LYP)
-6-311+G(D,P) method (E=-417.06354771 a.u.)

Tag Symbol | Bond Angle Dihedral X Y Z

1 0 -2.2751353 1.3010646 -0.0189799
2 N 4.8857211 1.8488566 -1.3186585 -0.0154847
3 N 2.3652314 | 64.932 -2.5777766 -1.0443658 -0.0600163
4 C 2.4275723 | 65.888814 | 0 -0.204598 0.0337932 -0.0164534
5 C 1.5344581 | 93.597633 | 180 0.6768074 1.2894965 0.0134687
6 C 1.3556246 | 146.94755 | O 0.3786472 -1.1898768 -0.0296675
7 C 1.3493594 | 118.81878 | 180 2.0180856 1.1425668 0.025937

8 C 1.2584001 | 32.563773 | O -1.7391302 0.1625935 -0.031349
9 C 1.2992297 | 94.054605 | -180 2.621155 -0.2741913 0.0098395
10 H 1.0700001 | 120.59061 | O 0.2356847 2.2642757 0.0242589
11 H 1.0700001 | 119.75962 | O -0.231302 -2.0687549 -0.0505336
12 H 1.0700001 | 120.35002 | -180 2.6558857 2.0014475 0.0467935
13 H 1.0700001 | 119.76627 | 180 3.6837649 -0.3993534 0.0195787
14 H 1.0000001 | 132.22558 | 39.53868 | -2.1026349 -1.7915317 0.4047241
15 H 1.0000001 | 85.390258 | 151.77506 | -3.4436782 -0.8597216 0.404872




Table S8. Cartesian coordinates and bond parameters of pantothenic acid using DFT- (RB3LY P)
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-6-311+G(D,P) method (E= -784.33087283 a.u.)

Tag Symbol | Bond Angle Dihedral X Y Y4

1 0 2.6958164 | -1.7722511 | -0.337869
2 0 4.8896478 1.0915411 | 2.8219734 | 0.1396849
3 O 2.7034059 | 78.9247925 0.426002 -2.1593861 | 1.0786311
4 0 4.4283679 | 93.8707987 | -22.3331064 | -3.1067218 | 1.6010471 | 0.8427999
5 O 2.2705046 | 89.3794413 | -64.5563622 | -3.1870971 | 0.7542812 | -1.2623648
6 N 2.3202301 | 89.1170225 | 62.1455051 -0.7864251 | -1.2740168 | -0.6904392
7 C 2.4395026 | 79.6703302 | 63.2654877 1.9448898 | 0.533983 -0.0760164
8 C 1.4252498 | 36.9585842 | 2.67305 1.6086748 | -0.8909265 | -0.6075485
9 C 1.4235017 | 34.7912908 | 0.178557 0.7823772 | 1.520375 -0.3467475
10 C 1.5475077 | 90.5531642 | -124.3229485 | 3.2115975 | 1.0448373 | -0.8035187
11 C 1.5417834 | 91.2742034 | 128.1987057 | 2.2595407 | 0.5013701 | 1.4329657
12 C 1.2206584 | 60.9875471 | 19.5325784 0.3720833 | -1.5226564 | 0.0280465
13 C 1.4447466 | 97.2507717 | 164.4063887 | -2.0869679 | -1.7461803 | -0.2745754
14 C 1.5230455 | 112.0711592 | 89.9995982 -2.8003963 | -0.7426606 | 0.621882
15 C 1.2230832 | 30.1165456 | 98.7893417 -3.0476279 | 0.5860656 | -0.0589595
16 H 1.0963369 | 106.8621494 | -116.6163355 | 1.4819716 | -0.8660733 | -1.6962557
17 H 1.0932028 | 107.1123049 | 122.2714913 | -0.1414722 | 1.2042909 | 0.1448675
18 H 1.0951396 | 107.8734336 | -121.6977908 | 0.5834876 | 1.6013513 | -1.4206267
19 H 1.0956604 | 111.6270085 | -31.525037 4.0718356 | 0.3903726 | -0.6242476
20 H 1.095705 | 111.627102 | -151.3265789 | 3.4945292 | 2.0479667 | -0.4655092
21 H 1.0958351 | 110.910557 | 88.6407818 3.0483064 | 1.0928911 | -1.8860534
22 H 1.0960221 | 111.5292983 | 147.911363 2.5742366 | 1.4851564 | 1.7995658
23 H 1.0946191 | 112.273703 | 29.167318 3.0785686 | -0.1846291 | 1.6712708
24 H 1.0948689 | 111.4895615 | -92.2923247 | 1.3842593 | 0.2023802 | 2.0188201
25 H 1.0157232 | 145.1206739 | -16.7939183 | -0.7351918 | -0.7262852 | -1.5442886
26 H 0.9714633 | 108.8112014 | -53.2575501 | 2.7317679 | -1.9419988 | 0.6179731
27 H 1.095152 | 106.9697318 | -148.4762418 | -2.6658455 | -1.9320215 | -1.1854659
28 H 1.0952991 | 109.1055193 | -31.8012522 | -1.9704806 | -2.6983182 | 0.2541442
29 H 0.9719194 | 97.2785681 | 110.9901871 | 0.977224 2.8127866 | 1.1048141
30 H 1.096569 | 109.1147784 | -59.7670733 | -2.1919035 | -0.5642764 | 1.5165211
31 H 1.0949608 | 110.142338 | -178.5821629 | -3.7695998 | -1.1420401 | 0.9382358
32 H 0.9809665 80.945844 | -149.6058541 | -3.2680702 | 2.4660053 | 0.4090841
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Table $9. Cartesian coordinates and bond parameters of

6-31+G(D,P) method (E= -454.15810714 a.u.)

thymine using DFT- (RB3LYP )

Tag Symbol | Bond Angle Dihedral X Y Y4
1 0 1.3865174 | 1.8926984 | -0.0002464
2 @) 4.5862236 -2.8862108 | 0.2261929 | 0.0003127
3 N 2.2827115 0.8336304 -0.727865 | 1.0323736 | -0.0003637
4 N 2.2966743 61.0782406 0.6813734 -1.1209651 | -1.2430315 | 0.0001377
5 C 2.3922243 62.3896964 179.308098 1.1585087 | -0.4886351 | 0.0000433
6 C 1.2246838 32.2456037 | 179.2943994 0.673368 | 0.8970738 | -0.0000365
7 C 1.35405 | 142.7220087 -0.0018994 0.2394256 | -1.4829878 | 0.0003097
8 C 1.5022011 93.4067563 | -179.988009 2.64272 | -0.720421 | 0.0001689
9 C 1.2213183 30.6752632 -0.0781743 -1.6811806 | 0.0273968 | -0.0005865
10 H 1.0855818 | 122.3529523 | -179.979932 0.5185598 | -2.5320693 | 0.0006915
11 H 1.0153363 88.5941309 | 179.9716767 -1.0873432 | 1.9819437 | -0.0002693
12 H 1.0116287 88.7915282 | 179.9777808 -1.784377 | -2.0067573 | 0.0006298
13 H 1.0961885 | 110.9202275 59.1367389 3.1104364 | -0.2617283 | 0.8790726
14 H 1.0961876 | 110.9201386 | -59.1342307 3.1105542 | -0.2619148 | -0.8787682
15 H 1.0949458 | 111.0957825 | -179.998954 2.8744776 | -1.7905587 | 0.0003021
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Table S10. Cartesian coordinates and bond parameters of vitamin C using DFT- (RB3LYP)
6-31+G(D,P) method (E=-684.92330012 a.u.)

Tag Symbol | Bond Angle Dihedral X Y Z
1 C -1.6705934 | 0.5286568 | 0.0787902
2 C 1.5238867 -1.7168135 | -0.9762469 | -0.1564951
3 O 1.4417399 | 109.2797592 -0.6132443 | -1.3601277 | -1.0011162
4 C 1.4524826 | 101.6286826 | 25.5551369 0.3451754 | -0.3032062 -0.728987
5 C 1.3330488 | 106.2583452 -9.744064 | -0.4997778 | 0.9459375 | -0.4029635
6 0 1.2584001 | 125.3680237 | 170.936524 -2.588811 | -1.7588249 0.302594
7 0 1.4300001 | 126.1613443 | 170.4904353 -0.094873 | 2.3065562 | -0.5752112
8 0 1.4300001 | 126.8715842 | -9.4792703 | -2.6813337 | 1.3325141 | 0.6928893
9 C 1.5400001 | 110.0583873 | 86.6728369 1.1944671 | -0.6648664 | 0.5036954
10 C 1.5400001 | 109.4712205 | -177.695407 2.1655931 | 0.4892142 0.8145211
11 0 1.4300001 | 109.4712208 -60 3.0237292 | 0.7056949 | -0.3087059
12 O 1.4300001 | 109.471221 | 62.3045928 1.9394713 | -1.8558593 | 0.2364783
13 H 1.0700001 | 111.1917836 | -152.644994 0.9963697 | -0.1472716 | -1.5635711
14 H 0.9600001 | 109.4712203 | 29.6924273 | -0.5268875 | 2.8548664 | 0.0838181
15 H 0.9600001 | 109.4712206 | -30.0181768 | -2.2714934 | 2.0805737 | 1.1333866
16 H 1.0700001 | 109.4712215 | -57.6954074 0.5523652 | -0.8268485 1.344152
17 H 1.0700001 | 109.4712208 -180 2.7556853 | 0.2379308 | 1.6709952
18 H 1.0700001 | 109.4712204 60 1.6081424 | 1.3803767 | 1.0144667
19 H 0.9600001 | 109.4712212 180 3.6291064 | 1.4251218 | -0.1149445
20 H 0.9600001 | 109.471221 180 2.4688998 | -2.0813098 | 1.0049037




27

Table S11. Cartesian coordinates and bond parameters of pyridoxine using DFT- (RB3LYP)
6-31+G(D,P) method (E=-592.04774388 a.u.)

Tag Symbol | Bond Angle Dihedral X Y Z
1 0 -1.7198016 1.7360924 0.4945884
2 0 3.3949022 1.3072058 2.3792016 -0.9014766
3 O 4.3496084 89.70107 2.8932425 -1.2341362 0.9281052
4 N 3.6475947 89.1012776 | -41.703648 | -1.298771 -1.7862851 -0.3542558
5 C 2.3783099 44.8162552 | -25.652809 | 0.2764488 0.4795738 0.0911521
6 C 1.3905453 114.587398 | 161.273676 | 0.8746045 -0.7350438 -0.2259127
7 C 1.3588194 29.8647849 | 145.571382 | -1.1082498 0.5626356 0.18573
8 C 1.3520165 17.1881157 | -179.913 -1.8441743 -0.5886877 -0.0440229
9 C 1.4212241 55.4396257 | -63.455945 | 1.1159996 1.6934744 0.3286031
10 C 1.4229179 44.0307746 | 95.8351941 | 2.3523396 -0.8821998 -0.3400667
11 C 1.3519626 99.1731022 | 0.0624036 | 0.0499909 -1.8282645 -0.4372125
12 C 1.4937359 115.855489 | -179.98631 | -3.3349148 -0.5550674 0.044348
13 H 1.0959584 108.30769 | -62.25282 | 0.6286232 2.3779827 1.0321921
14 H 1.094342 109.566019 | -176.98745 | 2.0884151 1.4584188 0.7721584
15 H 1.0962618 107.805222 | 164.979046 | 2.6050475 -1.6820028 -1.0459307
16 H 1.0936434 109.493921 | 50.3260959 | 2.8536178 0.0148117 -0.7144282
17 H 1.0857407 114.50385 | 179.859002 | 0.4557227 -2.8042405 -0.6855783
18 H 1.0947136 110.801317 | -118.97865 | -3.7523578 0.1403711 -0.6908422
19 H 1.0956574 110.698126 | -0.0115131 | -3.7576539 -1.5439921 -0.1648998
20 H 1.0947621 110.789904 | 118.944845 | -3.6581779 -0.268322 1.0502218
21 H 0.9696109 111.365828 | -0.0032482 | -2.683702 1.6351342 0.5237216
22 H 0.972406 124.498941 | -151.12048 | 1.8465075 3.1652202 -0.7093776
23 H 0.9722836 122.969389 | 13.0053463 | 2.3279144 -1.9171712 1.3271073
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Table S12. Effect of other chemical species for determination of vitamin B2

using plasmonic and col orimetric assays

Name of Diverseions

Tolerance limit, mgL-1

Nat, K*, Ba?*, Mg?" and NOz 500
Ca*, Zn?*, Cl, Br- and CO3*~ 550
Fe¥*, Cu?*, Ni%* and SO, 650
Glucosg, fructose, y-aminobutyric acid, leucine, and 400
cysteine

Vitamins B1, B2, B3, B4, B5, B6, B8, B9, B10, 350

B11,B12and C
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Paired student’s t- test for estimation of statical significance difference
between plasmonic/paper-based colorimetry and HPLC for determination of
vitamin B2

Table S13. Determination of Vitamin B2 in green leafy vegetables using
plasmonic colorimetry and compared with standard HPL C method
Plasmonic HPLC,
colorimetry g gt D, Di- D (Di — D)?
hg g
215 231 0.16 0.17 | 0.0289
3.24 3.15 0.09 0.08 | 0.0064
3.22 3.14 0.08 0.07 | 0.0049
251 2.42 0.09 0.08 | 0.0064
2.10 2.14 0.04 0.05 | 0.0025
2.63 2.56 0.07 0.06 | 0.0036
3.30 321 0.09 0.08 | 0.0064
3.18 3.15 0.03 0.02 | 0.0004
5.11 5.13 0.02 0.03 | 0.0009
2.46 251 0.05 0.06 | 0.0036
4.28 4.32 0.04 0.05 | 0.0025
> 0.14 T (Di-D)2
5= % =0.0665
=0.01
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Paired t- test:-

t=S%\/N

g > (Di — B)?
N—-1

Solution:-

0.0665 _ 0.0665_0081
Sd = 11—1 +/ 10

0.01
t:m X +/11 = 0.409

The tabulated t (2.228) value at the 95% confidence level for six degrees of freedom is greater
than calculated t value (0.409), and thus there is no significant difference between the two

methods at the given confidence level.
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Table S14. Determination of vitamin B2 in grains using plasmonic colorimetric

assay's
Plasmonic HPLC,
colorimetry | pg g Di Di-D (Di — D)2
hg g

2.72 2.61 0.11 0.09 0.0081

145 1.52 0.07 0.09 0.0081

123 1.13 0.1 0.08 0.0064

185 1.80 0.05 0.03 0.0009

2.35 2.21 0.14 0.12 0.0144

115 1.22 0.07 0.09 0.0081

2.05 2.11 0.06 0.08 0.0064

$0.2 % (Di-D)?
D= g — 002 =0.0524
Paired t- Test:-
t= S%x/N

Y (Di — D)?
Sd = /#
N-—1
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Solution:-
q 0.0524 _ [0.0524 oo,
Sd= |71 6 =
0.02
t= 00934 X \7 =0.564

The tabulated t (2.447) value at the 95% confidence level for six degrees of freedom is greater
than calculated t value (0.564), and thus there is no significant difference between the two

methods at the given confidence level.



