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Abstract: Yeast extract powder (YE powder) is particularly used in culture media for the cultivation of microorganisms 
found in milk or other dairy products. The present study was intended to explore the influence of biofield energy treatment on 
the physicochemical and spectral properties of YE powder. The study was accomplished in two groups; first group was 
remained as control, while another was subjected to Mr. Trivedi’s biofield energy treatment and termed as the treated group. 
Afterward, both the samples were evaluated using several analytical techniques. The X-ray diffractometry (XRD) study 
showed the halo patterns of XRD peaks in both the samples. This indicated the amorphous nature of the samples. The particle 
size study revealed the 4.77% and 26.28% increase d50 (in the average particle size) and d99 (particle size below that 99% 
particles are present), respectively of treated YE powder with respect to the control. The surface area analysis showed the 
14.06% increase in the specific surface area of treated sample with respect to the control. The differential scanning calorimetry 
(DSC) analysis exhibited the 41.64% increase in the melting temperature of treated YE powder sample as compared to the 
control. The TGA/DTG analysis exhibited the increase in Tonset (onset temperature of thermal degradation) by 7.51% and 
12.45% in first and second step of thermal degradation, respectively in the treated sample as compared to the control. 
Furthermore, the Tmax (maximum thermal degradation temperature) was increased by 4.16% and 24.79% in first and second 
step of thermal degradation, respectively in the treated sample with respect to the control. The Fourier transform infrared (FT-
IR) study revealed the changes in the wavenumber of functional groups such as C-H (stretching) from 2895→2883 cm-1 and 
2815→2831 cm-1, respectively; C-N from 1230→1242 cm-1; and C-O stretching from 1062-1147 cm-1→1072-1149 cm-1 of 
treated YE powder sample as compared to the control. The UV-vis spectroscopy showed the similar patterns of absorbance 
maxima (λmax) in both the control and treated samples. Therefore, the analytical results suggested the considerable impact of 
Mr. Trivedi’s biofield energy treatment on physicochemical and spectral properties of YE powder. The increase in Tonset and 
Tmax after the biofield treatment suggests that the treated YE powder might be more effective in culture medium than the 
control YE powder. 
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1. Introduction 

Yeast extract powder (YE powder) is the common name 
used for several forms of processed yeast products [1]. It is 
prepared from selected strain of Saccharomyces under 
precise condition, in order to retain all the nutritive values, 
vitamins (especially B complex), amino acids, and growth 
factors [2, 3]. It is used as food additive, flavoring agent, or 

as nutrient in culture media for the cultivation of 
microorganisms, which encounter in milk or other dairy 
products. It is also used along with beef extract or in place of 
beef extract in the growth medium [4, 5]. The yeast extracts 
and fermented foods contain mainly glutamic acid, which in 
solution form with sodium ion is equivalent to the 
monosodium glutamate [6]. Owing to numerous 
controversies associated to monosodium glutamate, the food 
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manufacturers write yeast extract on food packaging label 
instead of monosodium glutamate [7]. Sterilization of culture 
medium plays a significant role on its quality. Sterilization by 
autoclaving is the common technique during the preparation 
of culture medium [8]. However, the extreme heat treatment 
of complex culture media may result in demolition of the 
nutrients either by chemical reactions among the components 
or by direct thermal degradation [9]. Hence, a technique is 
required that can improve the overall stability of the YE 
powder.  

Recently, the energy therapies have been reported for 
beneficial effects in the several fields throughout the world. 
Biofield energy treatment is one of the energy therapy that 
been a crucial part of shamanic and other healing practices 
for as long as existed human societies [10, 11].  

The National Center for Complementary and Alternative 
Medicine (NCCAM) defines the biofield therapies as 
manipulation of various energy fields (measurable or 
putative) to affect the health. Practices based on putative 
energy fields include qi gong, reiki, therapeutic touch, and 
healing touch [12]. Similarly, the biofield energy treatment is 
also a putative energy therapy that has been recently reported 
in several fields for its usefulness [13-15].  

Several hypotheses have been proposed to explain the 
mechanisms of the energy medicine such as healer 
interventions, electromagnetic therapies, bioelectromagnetics, 
biophoton emission, bioelectromagnetic information, etc. [16]. 
According to the theory of consciousness and theory of 
physical resonance, the healer’s intent to heal, that may 
interact with the physical realm [16, 17]; and according to 
physical resonance theory, the energy can be exchanged 
between the energy fields of healer and patient [18]. Thus, the 
human can harness the energy from universe and transfer it to 
the object (living or non-living). Mr. Mahendra Kumar Trivedi 
is the well-known practitioner of biofield energy treatment 
(The Trivedi Effect®) that has been studied in the several fields 
including the microbiology research [13], biotechnology 
research [14], agricultural science research [15], etc. 
Additionally, The Trivedi Effect® has been also reported to 
alter the various properties such as particle size, surface area, 
crystallite size, thermal and spectral properties of organic 
compounds [19] and organic products [20]. 

Therefore, based on the outstanding impact of biofield 
energy treatment in several areas, the present study was 
aimed to explore the effect of biofield energy treatment on 
the physicochemical and spectral properties of YE powder. 
The treated YE powder was analyzed using various analytical 
techniques such as X-ray diffractometry (XRD), particle size 
analysis, surface area analysis, differential scanning 
calorimetry (DSC), thermogravimetric analysis/derivative 
thermogravimetry (TGA/DTG), Fourier transform infrared 
(FT-IR), and UV-vis spectroscopy. 

2. Materials and Methods 

The certified yeast extract (YE) powder was obtained from 
HiMedia Laboratories, India. The YE powder was divided 

into two parts; first part was considered as control (without 
biofield energy treatment) and second part was handed over 
in sealed pack to Mr. Trivedi for the biofield energy 
treatment. Mr. Trivedi rendered the biofield energy treatment 
to the treated group through his unique thought transmission 
process under standard laboratory conditions. Afterward, the 
treated and control samples were evaluated for 
physicochemical analysis using XRD, particle size analysis, 
surface area analysis; thermal analysis by DSC and 
TGA/DTG; and spectral analysis by FT-IR and UV-vis 
spectroscopy. 

2.1. XRD Study 

The X-ray diffraction studies of control and treated YE 
powder samples were carried out on PW 1710 Phillips 
Holland diffractometric instrument. The XRD system was 
equipped with nickel filter and CuKα radiation of λ = 
1.54056 Å.  

2.2. Particle Size Analysis 

The particle size of control and treated YE powder sample 
was characterized using a laser diffraction particle size 
analyzer (HELOS/BF, Sympatec GmbH, Germany). The 
detection limit of instrument was set in the range of 0.1-875 
µm. The raw data were acquired in the form of chart 
(cumulative percentage versus particle size in µm). The 
percent alteration in particle size was calculated using the 
following equation. 

% change in particle size, d�� 

=
������ ������ !����� "#$��#%&

����� "#$��#%
× 100                 (1) 

Where, (d50) Control and (d50) Treated are the average particle 
size of control and treated samples, respectively; similarly 
the d99 (particle size below which 99% of particle were 
present) was calculated. 

2.3. Surface Area Analysis 

The surface areas of control and treated YE powder were 
measured using the BET (Brunauer–Emmett–Teller) surface 
area analyzer by Smart SORB 90 at the liquid nitrogen 
temperature. The instrument limit was set from 0.2 m2/g to 
1000 m2/g. The deviation in the surface area of YE powder 
after the biofield energy treatment was calculated using the 
following equation.  

% change in surface area =
�, ������ !, "#$��#%&

, "#$��#%
× 100  (2) 

Here, S Control is the surface area of control sample, while S 

Treated is the surface area of treated sample. 

2.4. DSC Study 

The YE powder samples i.e. control and treated were 
thermally analyzed using the Pyris 6 Perkin Elmer 
differential scanning calorimeter (Wellesley, MA, USA). The 
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samples were weighed in the 50 µL aluminum pans, then 
sealed hermetically and loaded in the DSC calorimeter at the 
room temperature. An identical empty pan sealed with cover 
lid was used as reference. The analytes were heated at the 
rate of 10ºC/min under the air flux of 5 mL/min. 
Subsequently, the melting temperature (Tm) of both the 
control and treated samples were obtained from the DSC 
thermograms. 

2.5. TGA/DTG Analysis 

The TGA/DTG analysis of both control and treated YE 
powder samples were performed on Mettler Toledo 
simultaneous TGA/DTG STARe SW 8.10 thermal analyzer. 
The analytes were heated from room temperature to 400ºC at 
the heating rate of 5ºC/min under the air atmosphere. The 
onset temperature of thermal degradation (Tonset) and 
temperature at which maximum weight loss occurred (Tmax) 
in control and treated samples were found obtained from the 
TGA/DTG thermograms. 

2.6. FT-IR Spectroscopic Analysis 

The YE powder samples (1% w/w) were mixed with KBr 
powder and pressed to a disc. After that, the FT-IR spectra 
were recorded using Shimadzu’s Fourier transform infrared 
spectrometer (Japan) in the frequency region of 500-4000 cm-1. 

2.7. UV-Vis Spectroscopic Analysis 

The UV-vis spectra of control and treated YE powder 
samples were recorded using the Shimadzu’s UV 
spectrometer (2400 PC). The UV instrument was equipped 
with quartz cell of 1 cm with a slit width of 2.0 nm. The 
samples were analyzed at the UV wavelength region of 200-
400 nm. 

3. Results and Discussion 

3.1. XRD Analysis 

The XRD technique is generally used to study the 
crystallinity (crystalline or amorphous) in compounds like 
polymers, organic products or organic compounds. The 
diffraction of X-ray from the analyte provides the 
information on various quantitative physical structure 
characteristics like shape and dimension, distance among 
scattering centers and the extent of order in a given structural 
arrangement. Fig. 1 shows the X-ray diffractograms 
(Intensity versus 2θ curve) of YE extract (control and 
treated). 

It showed the broad halo at 2θ equal to 19.4° and 19.3° in 
the control and treated sample, respectively. The halo 
patterns of XRD peaks revealed the amorphous form of both 
the control and treated samples [21]. The XRD study 
indicated that biofield energy treatment did not induce any 
alterations in the crystal structure of YE powder with respect 
to the control YE powder. It is well reported that the 
amorphous materials are the noncrystalline solids in which 

the atoms and molecules are disordered in a definite lattice 
pattern [22]. They possess the short-range order of atomic 
positions in crystals as like to liquids [23]. 

 
Figure 1. XRD diffractograms of control and treated yeast extract powder. 

3.2. Particle Size Analysis 

The particle size d50 (average particle size) and d99 (size 
exhibited by 99% of powder particles) in control and treated 
samples were measured by laser particle size analyzer. The 
particle size results of control and treated YE powder showed 
the d50 as 24.93 µm and 26.12 µm, respectively. The d99 was 
observed as 118.33 µm and 149.43 µm, in control and treated 
samples, respectively. The results showed about 4.77% increase 
in the d50 and 26.28% increase in the d99 of treated YE powder 
as compared to the corresponding control sample (Fig. 2). 

 

Figure 2. Particle size of control and treated yeast extract powder. 
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It is hypothesized that the biofield energy treatment 
possibly leads to the agglomeration process in treated YE 
powder molecules, which may result in increased particle 
sizes (d50 and d99) of treated sample. Recently, our group 
have reported the biofield-induced changes in the particle 
size of bile salt and proteose peptone [24].  

3.3. Surface Area Analysis 

The surface areas of control and treated YE powder 
samples were measured using the BET surface area analyzer. 
The surface areas of control and treated samples were found 
as 0.2184 m2/g and 0.2491 m2/g, respectively. The result 
showed a significant increase in the surface area by 14.06% 
of treated sample with respect to the control YE powder (Fig. 
3). It is well reported that the surface area is inversely 
proportional to the particle size [25]. Conversely, the results 
of present study were contrary to the above statement. This is 
only possible when the porosity has induced or increased in 
the particles of treated sample, which might lead to increase 
the effective surface area of respective sample [26]. Besides, 
due to enhance in surface free energy, the particles aggregate 
and form the larger size particles, which might also cause to 
increase in the particle size (d50 and d99) with increase in the 
surface area [27]. Based on this, it is assumed that biofield 
energy possibly induced the aggregation of YE powder 
particle along with the enhanced porosity, which may lead to 
increase both the particle size and effective surface area of 
treated sample with respect to the control.  

 

Figure 3. Surface area of control and treated yeast extract powder. 

3.4. DSC Analysis 

The DSC analysis was carried out to find out the melting 
temperature of YE powder (control and treated). DSC 
thermograms of control and treated YE powder are shown in 
Fig. 4. The melting temperatures of control and treated YE 
powder were detected around at 141.91°C and 201.00°C, 
respectively (Table 1).  

The results exhibited a significant increase in the melting 
temperature of treated sample by 41.64% with respect to the 
control. This increase in the melting temperature of treated 
sample might be associated to the enhancement of its thermal 
stability [28]. The increase in the melting point was occurred 
possibly due to increase in the particle size or due to stronger 
intermolecular attractions in the treated sample [29]. The 

results of thermal study suggested that the treated YE powder 
is more thermally stable than the control sample.  

 
Figure 4. DSC thermograms of control and treated yeast extract powder. 

Table 1. Thermal analysis of control and treated samples of yeast extract 

powder. 

Parameter Control Treated 

Melting point (ºC) 141.91 201.00 

Onset temperature (ºC) 173.00 186.00 

 265.00  298.00 

Tmax (ºC) 208.43 217.11 

 278.59 347.64 

Tmax: temperature at which maximum weight loss occurs 

3.5. TGA/DTG Analysis 

The TGA/DTG thermograms of control and treated YE 
powder are shown in Fig. 5, and data are summarized in 
Table 1. The TGA thermogram of control sample showed the 
two steps of thermal degradation process. The first step was 
started at 173°C (Tonset) and terminated at 250°C (Tendset); 
during this phase, the maximum thermal degradation (Tmax) 
was observed at 208.43°C and percent weight loss was found 
as 25.3%. The second step was started from 265°C and 
terminated at 298°C with the Tmax of 278.59°C and percent 
weight loss of 10.31%. The results showed the cumulative 
35.61% weight loss during first and second step of thermal 
degradation in the control YE powder. Similarly, the treated 
sample also showed the two steps of thermal degradation. 
The first step was initiated at 186°C, which was ended at 
248°C with Tmax of 217.11°C and percent weight loss of 
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17.12%. The second step was initiated at 328°C and 
terminated at 373°C with Tmax of 347.64°C and percent 
weight loss of 13.88%. This showed the cumulative 31% 
weight loss in the treated sample during the first and second 
steps of thermal degradation. Overall, the TGA/DTG study 
revealed the increase in Tonset by 7.51% (in first step) and 
12.45% (in second step) after the biofield treatment as 
compared to the control. Further, the Tmax was increased with 

4.16% and 24.79% in first and second step of thermal 
degradation in treated sample with respect to the control. The 
increase in Tonset and Tmax of both the steps in treated sample 
suggested the increased thermal stability of the treated 
sample as compared to the control [30]. Based on this, it is 
assumed that the biofield treated YE powder is more 
thermally stable than the control sample. 

 
Figure 5. TGA/DTG thermograms of control and treated yeast extract powder. 

3.6. FT-IR Spectroscopic Characterization  

The FT-IR spectra of control and treated YE powder are 
shown in Fig. 6. The YE powder contains the vitamins, 
especially B-complexes, amino acids, and other growth factors 
[6]. Therefore, the FT-IR spectra of YE extract showed the 
vibrational peaks corresponding to these molecules. The FT-IR 
spectrum of control sample showed the broad vibrational peak 
at 3062 cm-1 that may be due to O-H groups of amino acids. 
This peak was appeared at the downstream frequency region 
i.e. at 2983 cm-1 in the treated sample. It is well reported that 

the stretching frequency of vibrational peaks is directly 
proportional to the force constant [31, 32]. Based on this, it is 
presumed that biofield energy treatment might decrease the 
dipole moment of O-H bond in the treated sample of YE 
powder with respect to the control. Hence, the force constant 
and bond strength of O-H group might be decreased in the 
treated sample as compared to the control. The vibration peaks 
at 2895 cm-1 and 2815 cm-1 in the control sample might be 
attributed to the C-H (aliphatic) stretching. These peaks were 
slightly shifted correspondingly to 2883 cm-1 and 2831 cm-1 in 
the treated sample. This suggested the alteration in the bond 
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strength of CH3 and CH2 functional groups after the biofield 
treatment with respect to the control [31]. The IR frequency at 
1525-1577 cm-1 in the control sample and 1525-1579 cm-1 in 
the treated sample might be due to C=C stretching of aromatic 
ring. The IR peaks at 1344-1400 cm-1 in control and 1346-
1402 cm-1 in the treated sample might be due to the CH3 and 
CH2 deformation. The peak at 1230 cm-1 in the control sample 
might be due to C-N stretching. This peak was shifted to 
higher frequency region i.e. at 1242 cm-1 in the treated sample. 
This showed the increase in the bond strength of C-N bond in 
the treated sample with respect to the control. Similarly, the IR 
peaks observed at 1062-1147 cm-1 in the control sample might 

be due to C-O stretching of amino acids [33].  
These peaks were correspondingly shifted to 1072-1149 

cm-1 in the treated sample of YE powder. Further, the IR 
peaks appeared at 771-921 cm-1 in control sample and 772-
921 cm-1 in the treated sample might be due to the C-H out of 
plane ring bending. Likewise, the IR peaks at 534 cm-1 in 
control and 532 cm-1 in treated sample might be due to C=C 
out of plane ring deformation [34]. Hence, the FT-IR results 
indicated the impact of biofield energy treatment probably on 
bond strength and force constant of functional groups such as 
O-H, C-H, C-N, and C-O in the treated sample with respect 
to the control.  

 
Figure 6. FT-IR spectra of control and treated yeast extract powder. 

3.7. UV-Vis Spectroscopic Characterization 

The UV spectra of the control and treated YE powder are 
presented in Fig. 7. The UV spectra of both the control and 

treated YE powder samples showed the same absorbance 
maxima (λmax) at 260 nm. It is well known that the UV 
absorbance occurred due to excitation of electrons from 
highest energy occupied molecular orbital (HOMO) to lowest 
energy unoccupied molecular orbital (LUMO) [31]. The 
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present study result showed the no change in the λmax of 
treated sample with respect to the control. This suggested that 

energy gap between the HOMO and LUMO in the treated 
sample was not altered with respect to the control. 

 

Figure 7. UV spectra of control and treated yeast extract powder. 

4. Summing-up 

The XRD study showed the amorphous nature of YE 
powder in both the control and treated samples. The particle 
size analysis revealed the increase in particle sizes i.e. d50 
(4.77%) and d99 (26.28%) of the treated YE powder as 
compared to the control. The surface area analysis exhibited 
the increase (14.06%) in the effective surface area after the 
biofield energy treatment with respect to the control. The 
DSC analysis exhibited the substantial increase in the melting 
temperature of treated sample by 41.64% with respect to the 
control. The TGA/DTG analysis showed the considerable 
increase in Tonset by 7.51% and 12.45% in first and second 
step of thermal degradation, respectively in the treated 
sample as compared to the control. Further, the Tmax was also 
increased by 4.16% and 24.79% in first and second step of 
thermal degradation, respectively in the treated sample with 
respect to the control. This showed the enhancement in 
thermal stability of the treated sample as compared to the 
control. The FT-IR study showed the alteration in 
wavenumber of bonds such as O-H, C-H, C-N, and C-O after 
the biofield energy treatment with respect to the control.  

The above findings conclude that Mr. Trivedi’s biofield 
energy treatment had the substantial impact on the 
physicochemical and spectroscopic properties of YE powder. 
Based on this, it is anticipated that the biofield energy treated 
YE powder could be used as a better component of culture 
media than the control.  
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