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Introduction 
Vitamins play an important role in different biochemical and 

normal physiological processes in the body. They are the essential 
nutrients, and most of them cannot be synthesized in the body. Thus, 
some vitamins must be incorporated into the diet as important 
supplementation. On the basis of solubility, they are classified as 
water soluble (C and B complexes) and fat-soluble vitamins (A, D, E, 
and K). Most of the body functions are controlled and maintained by 
vitamin C and it works as a significant antioxidant [1]. In 1928, it was 
first isolated with their numerous biochemical and pharmacokinetic 
properties, its functions and its significant role in neurophysiology. 
Vitamin C maintains the oxidation and reduction process (redox).  

 
Thus, the possible role of vitamin C for the treatment of a large 
number of disorders like diabetes, atherosclerosis, common 
cold, cataracts, glaucoma, macular degeneration, stroke, heart 
diseases, cancer, autoimmune diseases, and chronic degenerative 
diseases [2]. Vitamin C helps in the synthesis and metabolism 
of tyrosine, ascorbic acid, tryptophan, proline, hydroxylation of 
glycine, lysine, carnitine, and catecholamine. Vitamin C is involved 
in the physiology of the nervous system and plays a vital role in 
the modulation of neurotransmission. It also includes the support 
and the structure of the neurons, the processes of differentiation, 
maturation, and neuronal survival along with catecholamine 
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Abstract
Ascorbic acid is a water-soluble vitamin that mainly acts as an antioxidant and helps in controlling and maintaining various 

body functions. The study was designed to analyze the impact of the Trivedi Effect®-Consciousness Energy Healing Treatment 
on the physicochemical and thermal properties of ascorbic acid by using sophisticated analytical techniques. For the study, the 
test sample ascorbic acid was divided into the control and treated sample. To the control sample, no Biofield Energy Treatment 
was provided. However, the treated sample received the Biofield Energy Treatment remotely by the renowned Biofield Energy 
Healer, Alice Branton, USA. The PXRD peak intensities and crystallite sizes of the treated sample significantly altered ranging 
from -78.43% to 1168.06% and -62.38% to 126.83%, respectively; along with 24.99% decrease in the average crystallite size as 
compared to the control sample. The particle size values in the treated sample by 9.59% (d10), 21.63% (d50), 16.55% (d90), and 
17.97% {D(4,3)}, respectively; hence the specific surface area was increased by 16.67% compared to the control sample. The weight 
loss was increased by 6.67%; however, the residue amount was found to be significantly decreased by 28.59% in the treated sample 
compared to the control sample. The Tmax of the treated sample corresponding to 1st and 2nd peaks were decreased by 0.33% and 
4.09%, respectively as compared to the control sample. Moreover, the latent heat of fusion was significantly increased by 13.74% 
as compared to the control sample. Besides, the degradation temperature and ΔHdecomposition of the treated sample were significantly 
reduced by 6.54% and 20.46%, respectively, as compared to the control sample. The Trivedi Effect® might help in forming a novel 
polymorphic form of ascorbic acid that may also prove to be more soluble, absorbable, and bioavailable than the untreated sample. 
Thus, the Trivedi Effect® might be considered as a novel approach for designing the more efficacious ascorbic acid containing 
nutraceutical/pharmaceutical formulations.
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synthesis. The role of vitamin C in skin health has been well 
defined [3,4]. It lowers blood cholesterol levels by increasing the 
conversion of cholesterol into bile acids. Further, it increases the 
iron absorption in the gut by reducing the ferric to the ferrous state. 
Vitamin C worked as a significant antioxidant agent, thus have 
deleterious effects of free radicals, pollutants, and toxins. Vitamin 
C deficiency in the body can result in bleeding gums, scurvy, 
anemia, infections, capillary hemorrhage, muscle degeneration, 
delayed wound healing, atherosclerotic plaques, low immunity, 
and neurotic disturbances [5]. Rich sources of vitamin C are citrus 
fruits, turnip, green peppers, tomatoes, strawberries, broccoli, 
Brussels sprouts, red peppers, Indian gooseberry, and other leafy 
vegetables. Vitamin C is a neutrally charged molecule that can be 
protonated and become ascorbate. Thus its absorption mechanism, 
dissolution, transport factors, tissue distribution, pharmacokinetic 
properties, etc. depends upon its physiochemical properties [6]. 
Therefore, to increase the physiochemical profile such as particle 
size, crystalline structure, crystallite size, surface area, etc., to 
achieve maximum biological activities, research has been carried to 
alter the physicochemical properties.

Putative energy fields (also known as Biofield) have defied 
measurement that involves putative energy fields, which are based 
on the concept that human beings are infused with a subtle form of 
energy [7]. Thus, every human has the capability to harness energy 
from the universe and can transfer it to any living organism(s) or 
nonliving object(s) around the globe. Biofield Energy Healing has 
been considered as Energy Therapy and was accepted by the National 
Center for Complementary and Alternative Medicine (NCCAM) [8] 
against many diseases. NCCAM recommend and accepted various 
types of Energy therapies under CAM due to several advantages in 
addition to other therapies, medicines and practices, i.e., Ayurvedic 
medicine, traditional Chinese herbs and medicines, yoga, Tai 
Chi, Qi Gong, chiropractic/osteopathic manipulation, massage, 
meditation, homeopathy, acupressure, acupuncture, hypnotherapy, 
healing touch, movement therapy, pilates, rolfing structural 
integration, aromatherapy, Reiki, cranial sacral therapy, etc. [9,10]. 
The Consciousness Energy Healing Treatment (the Trivedi Effect®) 
has been described worldwide with remarkable results non-
living materials and in living organisms. Biofield Energy Healing 
Treatment significantly altered the physicochemical and thermal 
properties of many organic/pharmaceutical compounds [11-14], 
alter the characteristics in microbiology [15,16], agriculture science 
[17,18], metals, ceramics, and polymers [19-21], biotechnology 
[22], bone and skin health, and nutraceuticals [23-26]. Thus, this 
study was also aimed to analyze the impact of the Biofield Energy 
Healing Treatment on the physicochemical and thermal properties 
of ascorbic acid by using various analytical techniques.

Materials and Methods 
Chemicals and Reagents

The test sample ascorbic acid (Alfa Aesar, India) and the other 
chemicals used during the experiments were also purchased from 
India.

Consciousness Energy Healing Treatment Strategies
The test sample ascorbic acid was divided into two equal parts 

and termed as the control and Biofield Energy Treated sample. To 
the control sample, no Biofield Energy Treatment was provided. 
But, the control ascorbic acid sample, was treated with a “sham” 
healer who did not have any knowledge about the Biofield Energy 
Treatment. However, the treated part of ascorbic acid was received 
the Trivedi Effect®- Consciousness Energy Healing Treatment 
remotely (for 3 minutes) under standard laboratory conditions  
by the renowned Biofield Energy Healer, Alice Branton, USA. This 
Energy Treatment was provided through the healer’s unique energy 
transmission process, to the test sample. After the treatment, both 
samples were kept in sealed conditions and characterized using 
sophisticated analytical techniques.

Characterization
The powder X-ray diffraction (PXRD) analysis of ascorbic acid 

powder sample was performed with the help of Rigaku MiniFlex-
II Desktop X-ray diffractometer (Japan) [27,28]. The average 
crystallites size was calculated using the Scherrer’s formula (1):

G = kλ/βcosθ		                                                                      (1)

Where k is the equipment constant, G is the crystallite size in nm, 
β is the full-width at half maximum, λ is the radiation wavelength, 
and θ is the Bragg angle [29]. 

The particle size analysis (PSA) was performed using Malvern 
Mastersizer 2000, (UK) using the wet method [30,31]. Similarly, 
the differential scanning calorimetry (DSC) analysis of ascorbic 
acid was performed with the help of DSC Q200, TA instruments. 
The thermogravimetric analysis/ differential thermogravimetric 
analysis (TGA/DTG) of ascorbic acid were obtained with the help of 
TGA Q50 TA instruments [32].

The % change in crystallite size, peak intensity, particle size, 
specific surface area, melting point, weight loss, latent heat, and the 
maximum thermal degradation temperature of the Biofield Energy 
Treated sample was calculated compared with the control sample 
using the following equation 2:

                  [ ]% 100Treated Control
Controlchange −= ×

             
(2)

Results and Discussion
Powder X-ray Diffraction (PXRD) Analysis 

The powder XRD diffractograms of the control and treated 
ascorbic acid samples are shown in (Figure 1). 

The control and treated samples showed sharp and intense 
peaks in their diffractograms, which indicated their crystalline 
nature. The further analysis regarding the Bragg’s angle, relative 
intensities, and crystallite sizes corresponding to those peaks were 
given in (Table 1) for both the samples.
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Figure 1: PXRD diffractograms of the control and treated ascorbic acid.

Table 1: PXRD data for the control and treated ascorbic acid.

Entry No.
Bragg angle (°2) Intensity (cps) Crystallite size (G, nm)

Control Treated Control Treated % Change Control Treated % Change

1 10.53 10.58 4581 988 -78.43 699 339 -51.50

2 17.52 17.56 633 254 -59.87 574 360 -37.28

3 19.84 19.96 341 328 -3.81 623 335 -46.23

4 25.33 25.44 184 452 145.65 822 402 -51.09

5 28.31 28.15 863 227 -73.70 622 234 -62.38

6 30.09 30.17 404 395 -2.23 287 651 126.83

7 31.80 31.90 321 330 2.80 764 604 -20.94

8 34.87 34.86 976 536 -45.08 583 359 -38.42

9 40.25 40.40 262 153 -41.60 591 851 43.99

10 42.96 42.86 334 165 -50.60 760 305 -59.87

11 45.27 45.32 72 913 1168.06 379 589 55.41

The analysis revealed the alterations in the Bragg’s angles of 
the peaks of the Biofield Energy Treated sample as compared to the 
control sample. Besides, the peak intensities of the Biofield Energy 
Treated ascorbic acid sample was significantly altered in the range 
from –78.43% to 1168.06% in comparison to the control sample. 
Similarly, the Biofield Energy Treated ascorbic acid sample showed 
-62.38% to 126.83% changes in the crystallite sizes corresponding 

to the characteristic peaks as compared to the control sample. Also, 
the average crystallite size of the Biofield Energy Treated sample 
(457.18nm) was significantly reduced by 24.99% as compared to 
the control sample (609.45nm). Nowadays, the Biofield Energy 
Treatment has been reported to impact the crystal morphology 
and crystalline structure of the compounds by altering the Bragg’s 
angle, peak intensities and crystallite sizes, thereby may form a new 
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polymorph of the compound [33,34]. Thus, the study indicated the 
significant alterations in the crystallite size and peak intensities of 
the treated sample that might occur because of the formation of a 
new polymorph of ascorbic acid. It was reported that the physical 
modifications of the drug moiety such as altering the crystal habit 
like polymorphs might be used to improve the solubility and 
bioavailability profile of drug [35]. Hence, the Biofield Energy 
Treated ascorbic acid might be more soluble and bioavailable as 

compared to the untreated sample.

Particle Size Analysis (PSA)
The particle size analysis of both the samples was presented in 

(Table 2). The analysis revealed that the particle size distributions 
of the Biofield Energy Treated ascorbic acid sample at d10, d50, d90, 
and D(4, 3) were significantly reduced by 9.59%, 21.63%, 16.55%, 
and 17.97%, respectively, compared to the control sample. 

Table 2: Particle size distribution of the control and treated ascorbic acid.

Parameter d10 (µm) d50 (µm) d90 (µm) D(4,3)(µm) SSA(m2/g)

Control 68.37 283.48 638.77 321.12 0.042

Biofield  Treated 61.81 222.17 533.05 263.40 0.049

Percent change (%) -9.59 -21.63 -16.55 -17.97 16.67

d10, d50, and d90: particle diameter corresponding to 10%, 50%, and 90% of the cumulative distribution, SSA: the specific surface area, 
and D(4,3): the average mass-volume diameter.

Besides, the decrease in particle size of the treated sample might 
influence the surface area of the Biofield Energy Treated sample 
(0.049m2/g), which was observed to be increased by 16.67% as 
compared with the SSA of the control sample (0.042m2/g). The 
particle size distribution of drug plays a vital role in the performance 
of the drug in terms of dissolution, absorption, and bioavailability 
inside the body [36,37]. It was reported that the reduction in 

particle size of drug followed by the increase in its surface area 
might help in enhancing the absorption and bioavailability profile 
of drug [38]. Thus, it is anticipated that the Biofield Energy Treated 
ascorbic acid might help in improving the bioavailability of the drug 
in formulation development as compared to the untreated ascorbic 
acid.

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

Figure 2: TGA thermograms of the control and treated ascorbic acid.
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The thermal stability profile of the control and Biofield Energy 
Treated samples were analysed using the TGA/DTG analytical 
technique. The literature stated that ascorbic acid is stable until 
~ 200 °C. Moreover, it was also reported that the residue is 
composed of the mixture of non-decomposed ascorbic acid and 
its carbonaceous residues [39]. The TGA thermograms of the 
control and treated ascorbic acid samples (Figure 2) were found 
to be in concordance with the literature. There further analysis 

revealed that the Biofield Energy Treated sample showed 86.49% 
total weight loss, which was observed to be increased by 6.67% as 
compared to the total weight loss of the control sample (81.08%). 
However, the residue amount of the Biofield Energy Treated sample 
was also reduced by 28.59% (Table 3) as compared to the control 
sample. It showed a decrease in the thermal stability of the Biofield 
Energy Treated sample as compared to the control sample.

Table 3: TGA/DTG data of the control and treated samples of ascorbic acid.

Sample
TGA DTG Tmax (°C)

Total weight loss (%) Residue % Peak 1 Peak 2 Peak 3

Control 81.08 18.92 220.51 323.15 602.50

Biofield Energy Treated 86.49 13.51 219.77 309.92 -

% Change 6.67 -28.59 -0.33 -4.09 -

Besides, the DTG thermogram of the control sample contains 
three peaks, although only two peaks were observed in the 
thermogram of the Biofield Energy Treated ascorbic acid sample 
(Figure 3). Besides, the maximum degradation temperature (Tmax) 
of the 1st and 2nd peak of the treated sample was observed to be 

decreased by 0.33% and 4.09% as compared to the control sample. 
Overall, the TGA/DTG studies indicated the decrease in the thermal 
degradation pattern and thermal stability of the Biofield Energy 
Treated sample as compared to the untreated ascorbic acid sample. 

Figure 3: DTG thermograms of the control and treated ascorbic acid.
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Differential Scanning Calorimetry (DSC) Analysis
The DSC technique helps in studying the melting and other 

thermal behaviours of the pharmaceutical compound [40]. The 
literature reported that when the ascorbic acid sample was heated 
with the heating rate of 10 °C min-1, it got melted at a temperature 
of 193 °C. Also, the DSC thermogram of ascorbic acid involves two 
peaks; among which, first (endothermic) peak denotes the melting 
of ascorbic acid, while the second (exothermic) peak is related with 

the thermal degradation of the ascorbic acid that also releases the 
volatile compounds and form a carbonaceous residue [39]. The 
DSC thermograms of both the samples (Figure 4) were observed 
similarly as reported in the literature; there was the presence of an 
endothermic and an exothermic peak in the thermograms of both 
the samples. The endothermic peak, i.e., melting temperature was 
observed same for both the samples; however the latent heat of 
fusion (ΔH) of the Biofield Energy Treated sample was increased by 
13.74% as compared to the control ascorbic acid (Table 4).

Figure 4: DSC thermograms of the control and treated ascorbic acid.

Table 4: Comparison of DSC data between the control and treated ascorbic acid.

Peak Description Melting Point (°C) ΔH (J/g)

Peak 1

Control sample 193.86 254.70

Biofield Energy Treated sample 193.85 289.70

% Change 0.00 13.74

Peak 2

Control sample 232.18 124.10

Biofield Energy Treated sample 216.99 98.71

% Change -6.54 -20.46

Besides, the broad exothermic inflection, i.e., the thermal 
degradation temperature in the thermogram of the Biofield 
Energy Treated sample was observed at 216.99 ºC, which was 
reduced by 6.54% as compared to the control sample (232.18 ºC). 

Furthermore, the ∆H corresponding to this peak was observed 
as 124.10J/g and 98.71J/g in the control and Biofield Energy 
Treated sample, respectively. Thus, the ∆H of decomposition was 
also decreased by 20.46% in the treated sample as compared 
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to the control sample (Table 4). The analysis revealed that the 
alterations in the degradation temperature and ∆H of the Biofield 
Energy Treated ascorbic acid sample might be due to some changes 
in the crystallization structure of the sample after the Biofield 
Energy Treatment [40]. Overall, the thermal analysis indicated 
the alterations in the melting and thermal stability profile of the 
treated sample as compared to the untreated sample.

Conclusion
The study revealed the significant impact of the Trivedi Effect®-

Consciousness Energy Healing Treatment on the ascorbic acid 
sample. The PXRD peak intensities and crystallite sizes of the 
Biofield Energy Treated sample significantly altered ranging from 
-78.43% to 1168.06% and -62.38% to 126.83%, respectively; along 
with 24.99% decrease in the average crystallite size as compared to 
the control sample. The particle size values in the Biofield Energy 
Treated sample by 9.59% (d10), 21.63% (d50), 16.55% (d90), and 
17.97% {D(4,3)}, respectively; hence the specific surface area 
was increased by 16.67% compared to the control sample. The 
weight loss was increased by 6.67%; however, the residue amount 
was found to be significantly decreased by 28.59% in the Biofield 
Energy Treated sample comparison to the control sample. 

The Tmax corresponding to 1st and 2nd peaks were decreased 
by 0.33% and 4.09%, respectively in the Biofield Energy Treated 
sample as compared to the control sample. Moreover, the ΔHfusion 
was significantly increased by 13.74% as compared to the control 
sample. Besides, the degradation temperature and ΔHdecomposition of 
the Biofield Energy Treated sample were significantly reduced by 
6.54% and 20.46%, respectively, as compared to the control sample. 
The Trivedi Effect®-Consciousness Energy Healing Treatment might 
help in forming a novel polymorphic form of ascorbic acid that may 
also prove to be more soluble, absorbable, and bioavailable than the 
untreated sample. Therefore, the Biofield Energy Treated ascorbic 
acid might help in preparing better nutraceutical/pharmaceutical 
formulations that act more efficiently for the prevention and 
treatment of various diseases and disorders such as diabetes, 
atherosclerosis, cataracts, common cold, heart diseases, glaucoma, 
stroke, cancer, autoimmune diseases, chronic degenerative diseases, 
anemia, bleeding gums, scurvy, infections, muscle degeneration, 
capillary haemorrhage, delayed wound healing, low immunity, 
atherosclerotic plaques,  neurotic disturbances, etc.
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