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APPENDIX III

1. Estimation of Crude Fibre

To estimate crude fibre, weigh a known amount of food sample, then boil it in dilute 

acid (e.g., 1.25% H2SO4) followed by dilute alkali (e.g., 1.25% NaOH) to remove soluble 

components. Filter the residue, dry it at 105°C, and then ignite in a muffle furnace at 550°C to 

burn off organic matter. The remaining ash is weighed, and the crude fibre percentage is 

calculated as:

Crude Fiber (%) = (Weight of residue/Sample weight) x 100

2. Estimation of Dietary Fibre

Weigh the food sample and treat it with a series of enzymes (e.g., amylase, protease) to 

digest starches and proteins. After enzymatic digestion, filter the fibre fraction, wash 

thoroughly, and dry at 105°C. The dietary fibre content is calculated similarly to crude fibre 

using the formula:

Dietary Fiber (%) = (Weight of fibre residue Sample weight) x 100

3. Estimation of Calcium

To estimate calcium, weigh a known sample of food and ash it at 550°C to remove 

organic matter. Dissolve the ash in dilute hydrochloric acid, and precipitate calcium as calcium 

oxalate by adding ammonium oxalate. Filter, wash, and ignite the precipitate to calcium oxide, 

then calculate the calcium content using the formula:

Calcium (%) = (Weight of CaO/ sample weight) x 100

4 Estimation of Phosphorous

For phosphorus, dissolve the food sample in hydrochloric acid and treat with 

ammonium molybdate and ascorbic acid. The resulting yellow complex is measured 

colorimetrically at 660 nm. Phosphorus is calculated using a standard calibration curve.

5 Estimation of Iron

To estimate iron, dissolve the sample with hydrochloric acid and treat with a reducing 

agent (e.g., ascorbic acid) to convert iron to ferrous form. The solution is then reacted with 

1,10-phenanthroline, and the iron content is measured spectrophotometrically at 510 nm. The 

formula used is:

(Absorbance of sample/Absorbance of standard) x concentration of standard.
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6 Estimation of Phytates

The total phytate content is typically determined using the colorimetric method, based 

on the reaction of phytate with iron (III) chloride. A sample is first extracted with hydrochloric 

acid and then treated with a ferric chloride solution. The absorbance of the resulting blue 

complex is measured at 500 nm. The phytate content is calculated using the formula:

Phytate [(mg/g) = (A x Vx f) ]/weight of sample (g)

where A is the absorbance, V is the volume of extract, and f is the dilution factor.

7 Estimation of Oxalates

Oxalates are quantified by titration with a standard solution of potassium 

permanganate. The sample is boiled with dilute sulfuric acid to extract oxalates. After 

filtration, the extract is titrated against potassium permanganate until a pink color persists. The 

oxalate content is calculated as:

Oxalate (mg/g) = [ (V×N×0.126×1000)]/ weight of sample (g)

where V is the volume of permanganate solution used, N is the normality of the permanganate, 

and 0.126 is the molecular weight of oxalic acid.

8 Estimation of Phenols

Phenolic compounds are estimated using the Folin-Ciocalteu method. A sample is 

mixed with Folin-Ciocalteu reagent and sodium carbonate, followed by a color change 

measured at 765 nm. The phenol concentration is determined using a calibration curve, and 

results are expressed as gallic acid equivalents (GAE):

Phenol (mg/g)=[ (A×V×C)]/ weight of sample (g)

where A is the absorbance, V is the volume of the extract, and C is the concentration of the 

gallic acid standard.

9 Estimation of Flavonoids

The flavonoid content is determined using the aluminum chloride colorimetric method. 

The sample extract is treated with aluminum chloride, and the absorbance is measured at 430 

nm. The flavonoid content is calculated using a standard quercetin curve:

Flavonoid (mg/g) = [ (A×V×1000)]/weight of the sample (g) x molar extinction coefficient
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where A is absorbance, V is the volume of extract, and the molar extinction coefficient refers 

to the standard's known value.

10 Estimation of Alkaloids

The alkaloid content is typically determined by gravimetric methods or 

with a solvent like ethanol or methanol, followed by precipitation with a reagent. The alkaloids 

are quantified by measuring absorbance or weighing the precipitate:

Alkaloids (mg/g) = [ (A×V×F)]/ weight of the sample (g)

where A is the absorbance, V is the volume of extract, and F is a factor related to the standard 

concentration.

11 Simulated Gastric Juice Tolerance

The methodology proposed by Koh et al., 2019 and Wu et al., 2021 was adopted with 

minor modifications to assess the simulated gastric juice tolerance of the LAB isolate. The 

strain was centrifugally agitated at 5,000 revolutions per minute for 15 minutes at 5 °C after 

being cultivated in an MRS medium with 0.1% ascorbic acid for a 48-hour period at 37 °C. 

To conduct the test, gastric juice with a pH of 3.0, comprising 125 millimolar NaCl, 45 

millimolar NaHCO3, 7 millimolar KCl, and 3 g/L pepsin was made. For the control, 1 M of 

HCl and sodium hydroxide were added to make the solution pH 7 (Archer et al., 2015). For 

both the assay and control groups, the bacterial pellet was initially resuspended in 10 ml of 

phosphate-buffered saline (PBS) at pH 7.4, followed by incubation in simulated gastric juice. 

The viability of the bacterial strain was subsequently assessed by enumerating colony 

formation over a period ranging from 0 to 3 hours.

Bile Juice Tolerance

The procedure outlined by Nakkarach et al., 2018 was followed for conducting the 

bile tolerance test. 100 µL of bacterial culture that had been cultivated overnight was 

centrifuged and resuspended in PBS solution with 0.3% bile, adjusted to pH 8.0. 

Additionally, as a control, test strain isolate was inoculated in MRS broth solution without

Bacterial viability (%) =CFU assay× 100
CFU control
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bile. Resistance was measured for both test tubes by counting live colony counts after 

incubation at 37 °C. To establish bile salt tolerance, the absorption value of MRS broth at

600 nm was determined. This was done because the usual duration for meal assimilation in 

the small intestine is between 0 and 4 hours. By outspreading a hundred microliters of the 

isolate on top of the MRS agar plate after the organism had been incubated for four hours,

the survivability of the same in 0.3% bile was measured as well.

Pancreatin Tolerance

0.1 ml of bacterial isolate from the 24-hour culture was extricated by centrifuging at 

10,000×g for 5 min at 4 °C. They were briefly suspended in PBS (pH 7.2) and resuspended

in the same solution of pH 8.0 containing 0.5% pancreatin. The control group received no 

treatment. For 48 hours at 37 °C, inoculated test tubes containing the bacterial isolate were 

incubated in a shaker incubator. By taking measurements of the absorbance at 600 nm at 

intervals of 24h for two days starting from 0h, pancreatin tolerance was ascertained. After 48 

hours of incubation, the cell viability of the test and control specimen in MRS agar plates

was also calculated as per the protocol suggested by Khagwal et al., 2019 and Gebre et al., 

2023.

Determination of Surface-Hydrophobicity Index

The bacterial specimen was centrifuged for 10 min at 10,000 rpm. Using phosphate 

urea magnesium buffer, the cell-containing precipitate was washed twice. One part of n-

hexadecane was incorporated into three parts of the LAB broth before it was incubated at 37 

degrees Celsius for an hour. At 600 nm, the well-separated aqueous phase's absorbance was 

obtained (Reuben Roy et al.,2019).

ODi = Initial Absorbance; ODf = final absorbance.

NaCl Tolerance

LAB cultured for 24h (1% v/v) were added to MRS culture medium containing 

varying amounts of NaCl (0%, 0.5, 2.0, 4.0, 7.5 and 10%) and incubated at ambient 

temperature for 12h. The extent of absorption at 600 nm was used to gauge the viability of 

the strains against the effect of Sodium Chloride concentrations (Yépez et al., 2019)

Hydrophobicity index (%) = ODi ODf × 100
ODi
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Auto Aggregation Assay

The method proposed by de Oliveira Coelho et al., in 2019 and Byakika et al., in 

2020 was slightly adapted to quantify the phenomenon of auto-aggregation, which represents 

a distinct interaction between the cells. To achieve this, a 12-hour bacterial suspension was 

subjected to centrifugal agitation at 5000 rotations per minute for a duration of 10 minutes to 

isolate cell pellets. Subsequently, these pellets were briefly suspended in PBS buffer at 

regular intervals, and upon redissolution, their initial absorbance was measured at 600 nm. 

Following incubation of the culture at 37 °C, the final absorbance of the supernatant was 

measured. The percentage of cellular auto-aggregation was determined using the equation 

provided below.

Determination of Antibiotic Susceptibility of L. Reuteri on Common Enteropathogens

With a few minimal alterations, the disc agar diffusion suggested by Cui et al., 2018 

and Wang et al., 2021, was applied to determine susceptibility to antibiotics. On an MRS 

agar plate, of LAB cells (107 CFU mL-1) were plated. The plates containing discs that 

had been infused with antibiotics were left to incubate at a temperature of 37°C for 24-48 

hours. Amikacin AK30mcg, Gatifloxacin GAT 5mcg, Moxifloxacin MO 5mcg, 

Amoxicillin sulbactam- AMS 30/15 mcg, Penicillin P 10mcg, Amoxiclav AMC 10mcg 

and Chloramphenicol C 30 mcg, Vancomycin VA 30mcg, Methicillin MET 5mcg, 

-

Antagonistic Activity of Extracted Antibacterial Agents Against Enteropathogens

Equal amounts of bacterial isolate were cultured for 48 hours at 37 with 5 mL of 

ethyl acetate added, and the composition was agitated in a rotary shaker for 10 minutes at 20 

rotations per minute, and the supernatant was then transferred into a fresh tube. An 

antagonistic effect on the enteropathogens was carried out with the rest of the contents. 

Staphylococcus aureus, Pseudomonas aeruginosa, Bacillus cereus, Salmonella typhi, and 

Escherichia coli were the enteropathogens tested via well diffusion method to study the 

growth inhibitory effects of L. reuteri against the fore-mentioned test pathogens. According 

to Zhang et al., 2020, the size of the growth-inhibiting zones was scaled and categorized as 

sensitive (18±2 mm), intermediately sensitive (10-18 mm), and resistant (>10 mm).

Rate of Auto Aggregation (%) = ODi ODf × 100
ODi
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Haemolytic Activity

Determining the pathogenicity of isolates of bacteria is a crucial factor for 

prophylactic microorganisms in general. On the contrary, the absence of the action shows

that non-virulent strains are present. The bacterial culture was scattered onto sheep blood 

agar plates that contained 5% sheep blood and incubated thereafter at ambient 

temperature for a 48-hour period (Romero-Luna et al., 2020 Mousanejadi et al., 2023). A 

prominent, colourless zone encircling the colonies, showing complete RBC lysis, indicated 

the possibility s and served as a visual representation of its presence. A 

haemolysis, due to the reduction of haemoglobin to met-haemoglobin. No change in the 

medium is indicated by gamma et al., 2016).
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APPENDIX V

DEPARTMENT OF FOOD SCIENCE AND NUTRITION 
SCHOOL OF HOME SCIENCE

AVINASHILINGAM INSTITUTE FOR HOME SCIENCE AND HIGHER 
EDUCATION FOR WOMEN, COIMBATORE

SENSORY EVALUATION SHEET

Name : Date :

Product : Time :

You are provided with............. number of sample/samples. Please evaluate these
samples for acceptability and allot a score from the hedonic scale as below :

Liked extremely : 9

Liked very much : 8

Liked moderately : 7

Liked slightly : 6

Neither like nor dislike : 5

Dislike slightly : 4

Dislike moderately : 3

Dislike very much : 2

Dislike extremely : 1

Produc 
t
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Colour Flavour Consistency Appearence Taste Overall 
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