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Abstract

Folic acid is a water-soluble vitamin that acts as a co-factor for DNA replication and required for various intracellular
reactions. The scientific study was performed to determine the power of the Trivedi Effect®-Consciousness Energy
Healing Treatment with respect to the physicochemical and thermal properties of folic acid by using sophisticated
analytical techniques. In this experiment, the test sample folic acid was divided into two parts. One part so-called control
sample did not get the Biofield Energy Treatment; while the other part was termed as the Biofield Energy Treated sample
received the Consciousness Energy Healing Treatment remotely by a well-known Biofield Energy Healer, Alice Branton.
The analysis revealed the increase in particle size values in the treated sample by 2.86% (d10), 6.34% (dso), 17.22% (d9o),
and 11.30% {D(4,3)}, respectively, along with 4.55% reduction in the specific surface area, compared to the control
sample. The PXRD peak intensities and crystallite size the treated folic acid showed significant alteration ranging from -
11.57% to 394.74% and -81.93% to 4.06%, respectively, compared to the control sample. Besides, the treated folic acid
showed 32.95% reduction in the average crystallite size than the control sample. The total weight loss of the treated folic
acid was significantly reduced by 12.96%, while the residual amount was increased significantly by 111.84%, as
compared to the untreated folic acid. The maximum thermal degradation temperature corresponding to 1st, 2nd, 3rd, and
4t peaks were altered by -7.10%, -2.95%, 0.36%, and 3.57%, respectively as compared to the control sample. Besides, the
treated sample revealed 9.59% reduction in the melting point along with 24.17% increase in the latent heat of fusion.
Moreover, the decomposition temperature and latent heat of decomposition of the treated sample were found to be
increased by 3.86% and 42.56%, respectively, as compared to the control sample. The Consciousness Energy Healing
Treatment (Trivedi Effect®) might have created some polymorphic form of folic acid that ensure its better appearance,
flowability, and thermal stability than the untreated sample. Thus, the use of the Biofield Energy Treated folic acid might

be more advantageous for designing the nutraceutical/pharmaceutical formulations.
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DSC
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Introduction

Vitamin By (folate) denotes the group of folate, whose
structure is derived from folic acid. It is a water-soluble
vitamin present in fortified foods and supplements and
can be synthetically-produced [1]. The daily requirement
of folate would be overcome using plants, such as the dark
green leafy vegetables because it is not synthesized de
novo by humans. Thus, folic acid requirement meets the
dietary intake of foods rich in folic acid or supplements
[2]. Folate, as a cofactor is required for DNA replication,
various intracellular reactions, and as a substrate for a
range of enzymatic reactions included in vitamin
metabolism and amino acid synthesis. Besides, folic acid is
majorly involved in the synthesis and repair of DNA and
RNA, aiding rapid cell division and growth, enhancing the
overall brain health, and in age-related hearing loss [3].
Folic acid also plays important role in normal blood
formation, homocysteine levels, normal metabolism of the
immune system, cell division, maintain normal maternal
tissue growth during pregnancy, normal amino acid
synthesis, control various psychological functions,
reduction of tiredness, and fatigue. Folate deficiency
might lead to multiple common health problems and is
one of the common vitamin deficiencies, which might
result from inadequate intake, poor absorption, abnormal
metabolism or increased requirements during pregnant
or breastfeeding [4]. In addition, anemia and congenital
deformities are very common abnormalities, along with
higher risk of developing clinical depression, embryonic
defects, altered memory, and brain function,
megaloblastic anemia, leuco- and thrombocytopenia,
cardiovascular disease, in particular neural tube defects,
and malignancies, depression, higher risk of potentially
developing allergic diseases, and long-term risk of lower
bone density [5]. The daily amount of folate
recommended for adults is 400 micrograms (mcg), while
women in pregnancy advised to take 400 to 800 mcg of
folic acid a day [6]. Various natural sources rich in folic
acid are asparagus, baker's yeast, broccoli, Brussels
sprouts, cabbage, cauliflower, egg yolk, lentils, lettuce,
many fruits such as papaya and kiwi, milk, and many
more [7, 8].

Nowadays, the Biofield Energy Treatment is known
worldwide due to its significant impact on the
physicochemical and thermal properties of various
compounds. The subject of Biofield science and healing
therapies is considered a frontier in the field of
Complementary and Alternative medicine (CAM). It is
widely accepted as an alternative integrative approach to
promote the wellness and quality of life along with
rectifying the root cause of diseases [9-11]. It is also
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considered that a human has the ability to harness energy
from the universe and can transmit it to any living
organisms or non-living objects. The object or recipient
always receives energy and responds in a useful way. This
process is known as the Biofield Energy Healing
Treatment (Trivedi Effect®) [12,13]. The Consciousness
Energy Healing Treatment has been widely reported in
scientific literature due to its significant impact on the
properties of various organic compounds,
pharmaceuticals, metals and ceramics, crops,
antimicrobial activity, bone health, and skin health [14-
29]. Thus, this study was also aimed to analyze the impact
of the Biofield Energy Healing Treatment (Trivedi Effect®)
on the physicochemical properties of folic acid by using
sophisticated analytical techniques such as, particle size

analysis (PSA), powder X-ray diffraction (PXRD),
thermogravimetric analysis (TGA)/ differential
thermogravimetric analysis (DTG), and differential

scanning calorimetry (DSC).

Materials and Methods

Chemicals and Reagents

The test sample folic acid was purchased from Alfa
Aesar along with other chemicals for the experiments
were of analytical grade and available in India.

Consciousness
Strategies

Energy Healing Treatment

The test sample folic acid was divided into two equal
parts. One part so-called the control sample did not
receive the Biofield Energy Treatment. But, the control
sample was treated with a “sham” healer for comparison
purpose. The “sham” healer did not have any knowledge
about the Biofield Energy Treatment. However, the other
part of the sample was termed as the Biofield Energy
Treated folic acid received the Biofield Energy Healing
Treatment remotely under standard laboratory
conditions for 3 minutes by a well-known Biofield Energy
Healer, Alice Branton (USA). After all, the Biofield Energy
Treated and control folic acid samples were kept in sealed
conditions and characterized wusing sophisticated
analytical techniques.

Characterization

The spectrometric and calorimetric analysis of folic
acid was performed. The PSA was performed by the
Malvern Mastersizer 2000 (UK) using the wet method
[30,31]. The PXRD analysis of folic acid powder sample
was performed with the help of Rigaku MiniFlex-II
Desktop X-ray diffractometer (Japan) [32,33]. The
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average size of crystallites was calculated from PXRD data
using the Scherrer’s formula (1)

G =kA/BcosH (D

Where k is the equipment constant, G is the crystallite
size in nm, 8 is the full-width at half maximum, A is the
radiation wavelength, and 0 is the Bragg angle [34].
Similarly, the DSC analysis of folic acid was performed
with the help of DSC Q200, TA instruments. The TGA/DTG
thermograms of folic acid were obtained with the help of
TGA Q50 TA instruments [35]. The % change in particle
size, specific surface area, crystallite size, peak intensity,
melting point, latent heat, the maximum thermal
degradation temperature, and weight loss of the Biofield
Energy Treated folic acid was calculated compared with
the control folic acid using the following equation 2:

[Treated—Control]

% change =
% & Control

x 100 (2)

Results and Discussion

Particle Size Analysis (PSA)

The particle size analysis of both the sample of folic
acid samples were presented in Table 1. The analysis
showed that the particle size distribution of the control
sample was observed at dip = 1.75 pm, dso = 4.10 pm, dgo =
12.31 um, and D(4, 3) = 5.75 um. However, a significant
change was observed in the particle size distribution of
the Biofield Energy Treated sample as it was found at d1o
= 1.80 um, dso= 4.36 pm, doo = 14.43 um, and D(4, 3) =
6.40 pum. Thus, the analysis revealed that the particle size
values at dio, dso, doo, and D(4, 3) in the treated sample
were significantly increased by 2.86%, 6.34%, 17.22%,
and 11.30%, respectively, compared to the control sample.

Parameter d1o (nm) dso (nm) dgo (nm) D(4,3) (npm) SSA (m?/g)
Control 1.75 4.1 12.31 5.75 1.76
Biofield Energy Treated 1.8 4.36 14.43 6.4 1.68
Percent change (%) 2.86 6.34 17.22 11.3 -4.55

Table 1: Particle Size Experimental Data of the Control and Biofield Energy Treated Folic Acid.
d10,dso, and dop: particle diameter corresponding to 10%, 50%, and 90% of the cumulative distribution, D(4,3): the
average mass-volume diameter, and SSA: the specific surface area.

Similarly, the specific surface area of the Biofield
Energy Treated folic acid also showed significant
alteration as it was found to be 1.68 m?2/g, which was
decreased by 4.55% as compared with the SSA of the
control sample (1.76 m?2/g). This change in surface area
may result due to the increase in particle size of the
treated folic acid sample. The particle size distribution of
drug can impact the manufacturing of formulation by
affecting its blend uniformity, flowability, and
compactibility, etc. Such properties play important role in
the efficacy, safety, and the quality of the
formulation. Moreover, the smaller particles of a drug
may cause decreased flow as compared to the large and
spherical particles [36,37]. Thus, it could be assumed that
the Biofield Energy Treated folic acid might be proved
advantageous by improving the uniformity, compactibility,
and flowability of the powder in formulation development.

Powder X-ray Diffraction (PXRD) Analysis

The PXRD diffractograms of the control and treated
folic acid samples are shown in Figure 1. Both the samples
showed sharp and intense peaks in their diffractograms,
which indicated their crystalline nature. The calculation of
the crystallite sizes was done using Scherer equation
(Table 2) for both the samples across various planes.
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Figure 1: PXRD Diffractograms of the Control and
Treated Folic Acid.
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Entry No. Bragg angle (°20) Intensity (cps) Crystallite size (G, nm)
Control Treated Control | Treated % change | Control | Treated % change
1 5.41 5.29 141 342 142.55 249 45 -81.93
2 10.82 10.84 553 489 -11.57 214 199 -7.01
3 11.50 11.80 147 262 78.23 139 34 -75.54
4 16.93 16.92 289 470 62.63 140 84 -40.00
5 17.75 17.74 30 59 96.67 325 194 -40.31
6 19.24 19.20 100 117 17.00 274 229 -16.42
7 20.43 20.58 230 228 -0.87 124 116 -6.45
8 21.69 21.71 149 136 -8.72 211 187 -11.37
9 26.58 26.63 603 820 35.99 118 111 -5.93
10 27.64 27.67 315 352 11.75 197 205 4.06
11 29.33 29.58 133 658 394.74 176 49 -72.16

Table 2: PXRD Data for the Control and Treated Folic Acid.

The analysis showed that the Bragg’'s angles of the
characteristic peaks of the Biofield Energy Treated folic
acid sample were significantly altered as compared to the
control sample. Moreover, the peak intensities
corresponding to various characteristic peaks of the
Biofield Energy Treated sample also showed significant
changes ranging from -11.57% to 394.74% in comparison
to the control sample. Similarly, the crystallite sizes of the
Biofield Energy Treated folic acid sample corresponding
to most of the peaks were found to be decreased ranging
from 5.93% to 81.93%; however, the crystallite size
corresponding to 20 = 27.62 was increased by 4.06%, as
compared to the control sample. On the other hand, the
average crystallite size of the Biofield Energy Treated
sample (197.0 nm) was also observed to be significantly
reduced by 32.95% as compared to the control sample
(132.09 nm). Several kinds of literature reported that it
might be possible to alter the crystalline structure and
crystal morphology of the compounds with the help of the
Biofield Energy Treatment, which through the process of
altering the peak intensities and crystallite sizes, might
form a new polymorph of the compound [38,39]. Hence,
the overall analysis indicated that the significant
alterations in the peak intensities and crystallite size of
the Biofield Energy Treated folic acid may occur due to
the formation of a new polymorph of the compound,
which may help in improving its drug profile as compared
to the untreated sample.

Thermal Gravimetric  Analysis (TGA)/
Differential Thermogravimetric Analysis (DTG)

The thermal stability profile of the control and treated
folic acid samples were analysed with the help of the

Branton A, et al. Physicochemical and Thermal Characterization of the Consciousness

Energy Healing Treated Folic acid. ] Nat Ayurvedic Med 2019, 3(2): 000176.

TGA/DTG technique. The literature reported the thermal
behaviour of the folic acid, according to which, at around
180°C, the “Glu” moiety first broke away. Further,
following the heating process, the pterin and PABA
degradation takes place in an overlapping manner. Later
on, the compound started losing the amide and acid
functionalities at 195°C, and as the temperature reached
above 200°C, the degradation converted the crystalline
form of folic acid into the amorphous one [40]. The TGA
thermograms of both the samples, i.e., control and Biofield
Energy Treated folic acid (Figure 2) revealed that the
thermal degradation took place in two steps and the
degradation temperature corresponding to those steps
were similar as reported in the literature. The further
analysis showed that the weight loss of the Biofield
Energy Treated folic acid in the 1st step of degradation
was reduced by 26.62% as compared to the control
sample. Although the 2nd step showed a slight increase
(11.39%) in weight loss, however, the total weight loss of
the treated sample during the sample degradation was
also observed to be reduced by 12.96% as compared to
the untreated sample. Besides, the residue amount of the
treated sample was significantly increased by 111.84%
(Table 3) as compared to the control sample. It indicated
that the thermal degradation of the Biofield Energy
Treated folic acid sample was significantly reduced as
compared to the control sample.

Besides, the DTG thermograms of both the control and
Biofield Energy Treated samples (Figure 3) showed four
peaks. The maximum degradation temperature (Tmax)
corresponding to 15t and the 2nd peak was observed to be
reduced by 7.10% and 2.95%, respectively in the treated
sample as compared to the control sample. However, the
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Tmax corresponding to 3t and the 4t peak of the treated
sample was found to be increased by 0.36% and 3.57%,
respectively, as compared to the control sample. It
indicated that the thermal degradation temperature of the
treated sample was improved at a higher temperature

range. Overall, the TGA/DTG studies showed that the
thermal stability profile of the Biofield Energy Treated
folic acid sample was improved as compared with the
untreated sample.

el TGA; Weight loss (%) DTG; Tmax (°C)
Iststep | 2rdstep | Total Residue % Peak 1 Peak 2 Peak 3 Peak 4
Control 9.29 80.32 | 89.61 10.39 103.63 245.02 44338 695.44
Biofield Energy | ¢ g17 | 7117 | 77.99 22.01 96.27 237.78 444.97 720.29
Treated
9% Change 2662 | 1139 | -12.96 111.84 7.10 2.95 0.36 3.57

Table 3: TGA/DTG Data of the Control and Treated Samples of Folic Acid.
Tmax = the temperature at which maximum weight loss takes place in TG or peak temperature in DTG.
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Figure 2: TGA Thermograms of the Control and
Treated Folic Acid.
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Figure 3: DTG Thermograms of the Control and
Treated Folic Acid.
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Differential (DSC)

Analysis

Scanning Calorimetry

The DSC technique was used to study the thermal
behaviour such as melting, crystallization temperature,
etc. of the compound [41].
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Figure 4: DSC Thermograms of the Control and
Biofield Energy Treated folic acid.

The DSC thermograms of both the samples showed
two peaks (Figure 4) and the analysis corresponding to
those peaks was given in Table 4. The first peak observed
in the thermograms of both the samples was an
endothermic peak, which was observed at 189.61°C in the
control sample; whereas at 171.42°C in the Biofield
Energy Treated sample. Thus, the analysis revealed a
significant reduction (9.59%) in the peak temperature of
the Biofield Energy Treated sample compared to the
control sample (Table 4). Moreover, the latent heat of
fusion (AHfusion) of the Biofield Energy Treated sample
was found to be 130.50 J/g, which was significantly
increased by 24.17% compared with the AH of the control
sample (105.10]/g).
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Peak Description Melting Point (°C) |AH (J/g)

Control sample 189.61 105.1

Peak 1| Diofield Treated 171.42 130.5
sample

% Change -9.59 24.17

Control sample 230.58 43.96

Peak 2| Diofield Treated 239.48 62.67
sample

% Change 3.86 42.56

Table 4: Comparison of DSC Data between the Control and
Biofield Energy Treated Folic Acid.
AH: Latent heat of fusion/decomposition.

The DSC thermograms of both the samples of folic acid
also exhibited a broad exothermic inflection at 230.582C
and 239.48°2C, respectively. Furthermore, the AH
corresponding to this peak in the control and Biofield
Energy Treated sample was observed as 43.96 and 62.67
]/g, respectively. The further analysis suggested that the
Biofield Energy Treated sample showed a significant
increase in this temperature (3.86%) as well as
AH decomposition (42.56%) as compared to the control sample.
The analysis indicated that the Biofield Energy treatment
might be responsible for such alterations in the melting
temperature and AH as it might cause some alterations in
the crystallization structure and molecular chains of the
treated folic acid as compared to the untreated sample
[42].

Conclusions

The overall analysis indicated that the Trivedi Effect®-
Consciousness Energy Healing Treatment has a significant
effect on the physicochemical properties such as particle
size, surface area, Bragg's angle, crystallite size, peak
intensities, and the thermal properties of the folic acid
sample. The study revealed an increase in the particle size
values in the Biofield Energy Treated sample by 2.86%,
6.34%, 17.22%, and 11.30% at d1o, dso, doo, and D(4,3),
respectively as compared to the control sample. In
addition, the specific surface area of the Biofield Energy
Treated folic acid was significantly decreased by 4.55% as
compared to the untreated sample. The PXRD peak
intensities of the Biofield Energy Treated folic acid
showed alteration in the ranging from -11.57% to 394.74%
compared to the control sample. Besides, the crystallite
sizes corresponding to those peaks of the treated sample
were altered ranging from -81.93% to 4.06%, when
compared to the untreated sample. Also, the Biofield
Energy Treated folic acid sample showed 32.95%
reduction in the average crystallite size compared with
the control sample. The TGA thermogram showed two-
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step degradation of both the samples in which, the treated
sample showed 26.62% reduction in weight loss in the 1t
step; while it was slightly increased by 11.39% in the 2nd
step as compared to the control sample. However, the
total weight loss of the Biofield Energy Treated sample
was reduced by 12.96%; whereas, the residual amount
was significantly increased by 111.84% in comparison
with the control folic acid sample. It shows that the
thermal stability of the treated sample was improved
when compared with the untreated folic acid sample. The
DTG study of both the samples revealed four peaks in the
thermograms. The Tmax corresponding to 1st, 2nd, 3rd, and
4t peaks of the Biofield Energy Treated sample was
altered by -7.10%, -2.95%, 0.36%, and 3.57%,
respectively as compared to the control sample. Besides,
the DSC data of the treated sample revealed 9.59%
reduction in the melting point along with 24.17% increase
in AHgysion. Moreover, the decomposition temperature and
AHgecomposition Of the treated sample were found to be
increased by 3.86% and 42.56%, respectively, as
compared to the control sample. The overall results
concluded that the Trivedi Effect®-Consciousness Energy
Healing Treatment imparts significant impact on the
crystallite properties of the treated folic acid sample and
might create a new polymorphic form of a sample with
better appearance, flowability and storage properties
along with improved thermal stability compared with the
untreated folic acid sample. Hence, the Biofield Energy
Treated folic acid may be considered as more suitable for
prevention and treatment of various diseases such as
embryonic defects, clinical depression, altered memory,
and brain function, leuco- and thrombocytopenia,
megaloblastic anemia, cardiovascular disease,
malignancies, neural tube defects, depression, allergic
diseases, and lower bone density, etc.
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