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APPENDIX |
Estimation of Nutrients
1. Moisture content

Moisture content of the samples was determined as per the A.O.A.C. (2010)
procedure.

Procedure

Two grams of sample in triplicates were placed in a pre-dried and weighed
aluminium dish spreading as thinly as possible over the base of the dish and oven dried at
105°C for 1 hour and transferred to dessicator to cool and weighed. Continued drying until
a constant weight has been reached and the moisture content was calculated from the
weight loss of the sample.

Initial weight - final weight(g)
Weight of thesample(g)

Moisture(¢/100g of sample) = %100

2. Crude protein
Crude protein content of the samples was determined with modification of the
A.O.A.C. (2010) method.

Reagents

1. Digestion mixture — Sodium sulphate (96 parts) and Copper sulphate (4 parts) were
mixed thoroughly.

Concentrated sulphuric acid

40% sodium hydroxide.

0.1N sulphuric acid

4 % boric acid

Mixed indicator: A mixture of bromocresol green and methyl red indicator (4:1).

o g > w DN

Procedure

One gram of sample in triplicates was digested using one gram of digestion
mixture and 10ml concentrated sulphuric acid. Digestion was done by using an automatic
digestion unit (KEL PLUS, model KES O6L), till all the particles got digested and a clear
bluish green solution was obtained. The digested samples was distilled using an
automatic distillation unit (KEL PLUS, model DISTYLEM). The distillate was collected in
4% boric acid solution containing mixed indicator and titrated against 0.1N sulphuric acid.
Crude protein content was calculated using a conversion factor of 6.25 and expressed in

percentage.
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Calculation

Titratevalue x 0.014 x 6.25 8
Weight of thesample (g)

Protein in g/100g = 100

3. Crude Fat
Crude fat was determined with modification of the A.O.A.C. (2010)
procedure.
Chemicals
Petroleum ether (B.P. 40-60°C)
Procedure

Two grams of samples in triplicates were taken into thimble and plugged
with cotton wool. The thimble was placed in Soxhlet apparatus and fat was extracted for
16 hours using petroleum ether (B.P. 40-60°C). The ether extract collected in pre-weighed
flasks of the extraction apparatus, was distilled and condensed ether was collected
separately. The residue in the flasks were dried in an oven at 80-100°C, cooled and
weighed. From the difference between initial and the final weight of the flasks, the fat
contents were calculated and expressed in percentage.

Calculation

Weight of theoil (g)
Weight of thesample(g)

x 100

Fat in g/100 g of sample =

4. Crude Fibre

Crude fibre content of the samples was determined with modification of the
A.O.A.C. (2010) method.

Reagents

1. 0.255 N sulphuric acid
2. 0.313 N sodium hydroxide
3. Alcohol and ether

Procedure

Four grams of the samples in triplicates were weighed and put in a 500ml
beaker and 200ml of boiling 0.255 N sulphuric acid was added to it. The mixture was
boiled for 30 minutes by keeping the volume constant. Evaporation of the mixture was
prevented by keeping round bottomed flask filled with cold water at the top of the beaker.

The round bottomed flask acted as a condenser and it was changed with cold water
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frequently once the water of the flask was heated. After 30 minutes the mixture was
filtered through muslin cloth and the residue was washed with boiling water until washings
are no longer acidic. The material was transferred to a 500ml beaker, 200ml of boiling
0.313N NaOH was added to it and boiled for 30 minutes. The residue was filtered through
muslin cloth and washed with 25ml of boiling 1.25% H2S04, three 50ml portions of water
and 25 ml alcohol. The residue was removed and transferred to a pre weighed ashing
dish (W1). The residue was dried at 130+2°C for 2 hrs, cooled in a dessicator and
weighed with ashing dish (W2). Ignited for 30 min at 600+15°C, cooled in a desiccator and
weighed (W3). The fibre content was calculated using the formula given below:

Weight of fibre (W2-W1) - (W3- W1) 1
Weight of thesample(g)

Crude fibre (g/100g of sample) = 00

5. Available carbohydrate

The available carbohydrate content was estimated by the method of Hedge and
Hofreiter, 1962.

Principle

Carbohydrate is first hydrolysed into simple sugars using dilute
hydrochloric acid. In hot acidic medium glucose is dehydrated to hydroxmethyl furfural.
This compound forms with anthrone a green coloured product with absorption maximum
at 630 nm.

Reagents

1. Glucose stock standard:
100 mg of glucose was dissolved in 100 ml of water in a standard flask.
1. Working standard:
10 ml of the stock was diluted to 100 ml. 1.0 ml of this solution contains
100ug of glucose.

Anthrone reagent:

0.2% anthrone was dissolved in ice cold concentrated sulphuric acid.
Prepared fresh before use 4. 2.5 N HCI.

Procedure
100mg of sample were weighed into a boiling tube and hydrolysed by
keeping it in a boiling water bath for three hours with 5.0 ml of 2.5 N HCI and cooled to

room temperature. The solution was neutralized it with solid sodium carbonate until the
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effervescence ceased and the volume was made upto 100 ml and centrifuged.The
supernatant was collected and 0.2 to 1.0 ml were taken for analysis. The standards were
prepared by taking 0.2-1.0 ml of the working standards. 1.0 ml of water serves as a
blank.The volume is made upto 1.0 ml in all the tubes with distilled water, then 4.0 ml of
anthrone reagent is added and heated for eight minutes in a boiling water bath and

cooled rapidly.The green to dark green colour is read at 630 nm.

Calculation

A standard graph was drawn by taking the concentration of glucose on X
axis and spectrophotometer reading on Y axis. From the graph the concentration of
glucose in the samples were calculated.

6. Estimation of Calcium

Procedure:
e The sample was treated with concentrated hydrochloric acid, transferred to
a volumetric flask and made up o 100 ml.
e Take above 100ml in conical flask.
e Add 2-3 drops of sodium hydroxide 1N solution and to raise the pH 12 -13.
e Add a pinch of Patton & Reeder indicator and stir well.
e Titrated against the solution with 0.01M EDTA

e The end point is appearance of blue colour.
Calculation:

Calcium (Ca), mg/ = Ax B x1000
\Y

Where
A = Volume in ml of EDTA solution used for titration,
B =Mass in mg of calcium equivalent to 1ml of EDTA solution, and

C =Volume in ml of the sample taken for the test.
Reference: AOAC/BIS/FSSAI

7. Determination of Zinc

This standard prescribes the Atomic absorption spectrophometric method for the

determination of zinc present in the sample.
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Apparatus:
¢ Atomic absorption spectrophotometer with air acetylene flame.
e Hallow cathode lamp — 213.8 nm.
Reagent:
o Zn (NIST traceable).
e Nitric acid (1:499).
e Conc. HCL.
Procedure:
e Take 100 ml standard flask
e Prepare Zn standards (Nist traceable) to 0.05, 0.075, 0.1, 0.125,
0.15&0.2 mg/l in nitric acid (1:499).
e Prepare a blank solution in 100ml distilled water.
e Take 1-2gm of sample in a beaker and digest with 50 ml. of conc. HCL
till the volume reduced to three fourth
e Cool and filter and make up to 100 ml. with distilled water.
e Process the blank also in the above manner.
e Setthe AAS as per the specific work instruction.
e Aspirate the blank, standards and sample solutions.
e Measure the absorbance of the zinc at 213.8nm.
Calculation:
e Draw the standard calibration graph by plotting the absorbance Vs
standard conc. for each Standard.
e Process a standard at detection level (0.01 ppm) as quality control
check with every batch of samples and measure its conc. from the
Calibration graph.
8. Iron

Preparation of mineral solution

The individual minerals were analyzed from the mineral solution prepared from
ash. The ash was moistened with a small amount of glass distilled water (0.5-1ml) and
5ml of concentrated hydrochloric acid was added to it. The mixture was evaporated to

dryness on a boiling water bath. Another 5ml of HCI was added again and the solution
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was evaporated to dryness as before. Finally 4ml of HCI and 5ml of water were added
and the solution was warmed over a boiling water bath and filtered into a 100ml
volumetric flask using Whatman No. 40 filter paper. After cooling, the volume was made

up to 100ml with distilled water. This solution was used for estimation of iron and calcium.

Iron content was determined according to the method described by

Ranganna (1986) by using spectrophotometer (Model No. 2513).

Reagents

1. 30% sulphuric acid (H>SO,)
7% potassium per sulphate solution (K,S,0s)

3. 40% potassium thiocyanate solution (KCNS): Dissolved 40 g of KCNS in about 90ml
distilled water, added 4 ml of acetone and made up to volume to 100 ml.

4. Standard iron solution: Dissolved 70.2 mg of ferrous ammonium sulphate in 100 ml of
distilled water and after addition of 5 ml 1:1 HCI made up the volume to one litre.
Prepared the standard solution into 10 folds.

Procedure

To an aliquot of the ash solution, water was added to make up the volume upto
6.5ml. Added 1 ml of 30% sulphuric acid, 1ml of 7% potassium per sulphate solution, 1ml
of 40% potassium thiocyanate solution respectively. The absorbance of blood red colour
was measured in spectrophotometer at 540 nm within 20min of colour development. A
standard curve was prepared by taking different concentration of iron ranging from 10ug
to 50ug.The concentration of iron present in the sample was calculated from the standard

curve and expressed as mg Fe/100 g sample.
9. Phosphorus
Apparatus: UV-VIS spectrophotometer
Reagents

» Molybdovanadate reagent — Dissolve 40 g ammonium molybdate 4H O in 400 ml hot
H O and cool. Dissolve 2 g ammonium metavanadate in 250 ml hot H O and cool; 2 2
add 250 ml 70% HCIO . Gradually add molybdate solution to vanadate solution with

stirring, and dilute to 2 litre.
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* Phosphorus standard solutions — (i) Stock solution -2 mg/ml. Dissolve 8.788 g KH
PO2 4 in H O and dilute to 1 L (ii). Working solution — 0.1 mg/ml. Dilute 50 ml stock

solution to 1 litre.
* Preparation of standard curve

* Transfer aliquots of working standard solution containing 0.5, 0.8, 1.0 and 1.5 mg P

to 100 ml volumetric flasks. Treat as mentioned in determination.

o Prepare standard curve by plotting mg P against per cent T on semi log paper.

o Determination using UV-VIS spectrophotometer

e Ash 2 g sample in 150 ml beaker about 4 h at 600°C. Cool, add 40 ml HCI
(1+3) and several drops HNO and bring to boiling point. Cool, transfer to 200
ml volumetric flask and dilute to volume with H O. Filter and place aliquot
containing 0.5-1.5 mg P in 100 ml volumetric flask. Add 20 ml
molybdovanadate reagent, dilute to volume with H O and mix well. Let stand
10 min; then read per cent T at 400 nm against 0.5 mg standard set at 100% T

(Use 15 mm diameter cells.). Determine mg P from standard curve.

Calculation: P (%) = mg P in aliquot / (g sample in aliquot x 10) Reference: AOAC
Official Method 965.17

10. Determination of tannin Content

The tannins were determined by Folin - Ciocalteu method. About 0.1 ml of the sample
extract was added to a volumetric flask (10 ml) containing 7.5 ml of distilled water and 0.5
ml of Folin-Ciocalteuphenol reagent, 1 ml of 35 % Na2CO3 solution and dilute to 10 ml
with distilled water. The mixture was shaken well and kept at room temperature for 30
min. A set of reference standard solutions of Tannic acid (20, 40, 60, 80 and 100 ug/ml)
were prepared in the same manner as described earlier. Absorbance for test and
standard solutions were measured against the blank at 725 nm with an UV/Visible
spectrophotometer. The tannin content was expressed in terms of mg of Tannic acid /g of
extract. 10 ml of bromine water was added to the 0.5 g aqueous extract. Decoloration

of bromine water showed the presence of tannins.
11. Test for Saponins

Saponins occur widely in plant species and exhibit a range of biological properties,
both beneficial and deleterious. Saponins are group of natural products possessing the
property of producing lather or foam when shaken with water. These are glycosides of

high molecular weight. Saponins have been reported in soyabean, sword bean, jack bean
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and ricebean. Toxic saponins cause nausea and vomiting. These toxins can be

eliminated by soaking prior to cooking.
Method

Saponin content was determined by the modified method of Fenwick and Oakenfull
(1981). Saponin was extracted for two hours in a reflux condenser containing pure
acetone. Exhaustive re-extraction over heating mantle with methanol in the soxlet
apparatus was done for two hours. The extract was weighed after allowing the methanol
to evaporate. The saponin content was calculated as a percentage of the sample.

12. Test for Phytates
Phytate content was determined by the method of Wheeler and Ferrel (1971).
Reagents
1. 3% Trichloroacetic acid (TCA)
2. 3% sodium sulphate (Na,SO,) in 3% TCA
3. 1.5 N Sodium Hydroxide (NaOH)
4. 3.2 N Nitric acid (HNO3)
5. FeCl; Solution(Dissolve 583mg FeCl; in 100 ml of 3% TCA)
6. 1.5 M Potassium thoicynate (KSCN)
7. Standard Fe(NO3); solution

Procedure

Samples were accurately weighed (5g) and transferred into 100 ml conical
flasks. A total of 40-50 ml of 3% TCA was added and shaken vigorously for 45 minutes
on a mechanical shaker. Centrifuged the suspension and 10 ml aliquot of the supernatant
was transferred to a 40 ml conical centrifuge tube. 4 ml of FeCl; solution was added to
the aliquot by blowing rapidly with the pipette. The content was heated in a boiling water
bath for 45 minutes. If the supernatant was not clear after 30 minutes, 1-2 drops of 3%
sodium sulphate (Na,SO,) in 3% TCA were added and then continued heating.
Centrifuged (10-15 minutes) and the clear supernatant was decantant carefully. The
precipitate was then washed twice by dispersing well in 20 to 25 ml 3% TCA heated in a
boiling water bath for 5 to 10 minutes and centrifuged. Repeated washing with water. The
precipitate was dispersed in a few ml of water and 3 ml of 1.5 N Sodium Hydroxide was

added with mixing. Volume was brought to approximately 30 ml with water and heated in
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boiling water for 30 minutes. Filtered hot(quantitatively) through a moderately retentive
paper whatman 2. The precipitate was washed with 60-70 ml hot water and discarded the
filtrate. Dissolved the precipitate from the paper with 40 ml hot 3.2 N HNO3 into a 100 ml
volumetric flasks. Paper was washed with several portions of water, collecting the
washings in the same flasks. Cooled flasks and contents to room temperature and diluted
to volume with water. A 5 ml of aliquot was transferred to another 100 ml volumetric
flasks and diluted to approximately 70 ml. 20 ml of 1.5 M KCNS was added and volume
was made up and colour was read immediately (within 1 minute) at 480 nm. A reagent
black was run with each set of sample.

Standard

433mg Fe(NOj); was dissolved in 100ml distilled water in a volumetric
flask. Diluted 2.5ml of this stock standard and volume was made up to 250 ml in a
volumetric flask. Pipetted out 2.5, 5, 10, 15 and 20 ml of this working standard into a
series of 100ml volumetric flasks and proceed from step 16.

Calculation

ugFe X15

- x 100
Weight of sample (g)

Phytate (mg/100g sample) =

13. Morphological and biochemical characterization of bacterial cultures

To perform a Gram stain, the technician applies bacteria to a slide then passes it over a
flame to ensure the bacteria stay on the slide. Next, crystal violet dye is applied, which
stains all of the bacteria purple. lodine is then applied, which helps the dye bind to the
peptidoglycan layer of the cell wall, and this is followed by acetone, which washes away
the dye. The purple dye stays on gram-positive bacteria as a result of the strong bond
between the bacteria and a thick peptidoglycan layer, but it washes away from gram-
negative bacteria, which has a thin peptidoglycan layer. Lastly, a dye such as safranin is
applied, which stains gram-negative bacteria pink. After this the propagated strains were
further identified under optical microscope for morphological and biochemical

characterization of bacterial cultures through gram staining reaction.

14. Tolerance to acidic pH values

Strains were grown in MRS broth at 37 °C overnight, 0.1 mL aliquots of each active
cultures were adjusted to pH 3.0, 2.0 with 5 N Hcl and incubated at 37 °C for 3 hours.

Samples were taken every hour for 3 hours and the viable number of bacteria was
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enumerated by pour plate counts of all samples using 10-fold serial dilutions prepared in
0.1% peptone water. Simultaneously, bacterial growth was monitored by measuring
absorbance with a spectrophotometer (Nova Spec Il, Pharmacia) at 600 nm. All the

experiments were replicated twice.

15. Bile Tolerance

Strains were grown in MRS broth at 37 °C overnight; saturated bile solution was
prepared separately by dissolving powdered bile extract (Oxoid). Bile solution was then
filter sterilized by 4 micron filter and was added to two of the cultures to achieve a final
concentration of 0.3 % and the second culture with 0 % bile served as a control sample.
The cultures were incubated at 37 °C for 3 hours and then every hour for 3 hour. Viable
counts of Lactobacillus strains were determined by pour plate counts of all the samples
using 10-fold serial dilutions prepared in 0.1% peptone water.Simultaneously bacterial
growth was monitored by measuring absorbance with a spectrophotometer (Nova Spec I,

Pharmacia) at 600 nm.All the experiments were replicated twice.

16. Antimicrobial assessment

The inhibitory effect of Lactobacillus strains on selected clinical reference strains was
determined by the well-diffusion method. For the agar well diffusion assay, an overnight
culture of the indicator strain (Escherichia coli, bacillus cereus, salmonella entritidis and
Listeria monocytogenesis) was used to inoculate to (Brain Heart Infusion) BHI agar
growth media at 37 °C (approximately 10° cells mL™* of indicator strains were overlaid
onto BHI agar plates). Wells of 5mm diameter were cut into agar plates and 50 pL
of Lactobacillus culture supernatant fluid that probably containing antibacterial activity
was added to each well. Inhibitory zone of lactobacillus were checked after 24 hour
incubation at 37 °C.

17. Standard stock solution to estimate the accurate bacterial count

McFarland Equivalence Turbidity Standards have been used since the method was
proposed by McFarland. Original McFarland Turbidity Standards were made of
precipitates of barium sulphate (BaSO,) prepared by adding barium chloride to sulphuric
acid. By adjusting the volumes of these two reagents, standards of varying degrees of
turbidity were prepared to represent different bacterial concentrations. For visual
comparison, determination of bacterial density using McFarland Turbidity Standards uses

a Whickerham Card which is a white card with contrasting black lines. When the distortion
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of the black lines is equal in both, the Standard and the bacterial suspension, the turbidity
matches and the approximate number of bacteria in the liquid suspension can be

calculated.
18. Preparation of pure inoculum of probiotic strains prior to inoculation.

Overnight broth cultures of test isolates were centrifuged at 10,000 rpm for 15
min. The pellets were rinsed out thrice with 10 ml phosphate buffer saline (PBS) into
sterilized universal bottles and kept as stock cultures in the refrigerator at 4 + 2°C.
The total viable cells in the stock solution was then determined using serial dilution
and pour plate methods.

19. Fermentation/Probiotification of Complementary food mixes by inoculation

of bacterial cultures.

For fermentation, 100 g of the samples from each flour and mixture were introduced into
500 mL glass bottle and autoclaved at 121°C for 15 min. After cooling at room
temperature in aseptic conditions, each flour was hydrated using sterile distilled water
(2 : 3, w : v). The slurry obtained was inoculated with 3 mL of suspension of Lb.
plantarum and L. casei to achieve a final concentration of 102 CFU/g, then homogenized

aseptically with a sterile glass rod and incubated at 37°C for 72 h.
20. Bulk density
Bulk density was measured by the method suggested by Lewis, (1987)

A known weight of Food Multi Mix is placed into a measuring cylinder and tapping the
cylinder for a fixed number of times. Resultant bulk volume was measured by using

following formula. Bulk density (g/ml) = mass/bulk volume
21. Swelling capacity

Swelling capacity of FMM were also determined with the method
suggested by Appiah et al. 2011. Approximately 1.0 g of sample was weighed and mixed
with 10 ml distilled water in a centrifuged tube and heated in a hot water bath at 80 (1 C
for 30 minutes while continuously shaking the tube. After heating, it was centrifuged at
1000 rpm for 15 minutes. The supernatant was decanted and the weight of the paste

taken. The swelling power was calculated using the formula

Swelling capacity (%) = Weight of paste (g) / Weight of dry flour (g).

22. Viscosity
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Viscosity was measured by the modified method of Hallic and Kelly, (1959) by

using Visco basic plus viscometer

Sample were reconstituted in water at different concentration (2, 4, 6 and 8 %),
heated for 20 minutes on a boiling water bath. Cooled at ambient temperature and the
viscosity was measured in Visco basic plus viscometer with 20, 30 and 60 varying

appropriate spindles. Viscosity was measured in centipoises (cps).

23. Water holding capacity

Water absorption capacity of the flours was determined by the method of Sosulski
et al. (1976).10ml of distilled water was added to 1.0 g of the sample in a tube and
allowed to stand at ambient temperature (30£2°C) for 30 min, then centrifuged for 30 min
at 3,000 rpm or 2000xg. Water absorption was examined as percent water bound per

gram flour.

24. Fat holding capacity

The same procedure was repeated for oil absorption except that oil was used

instead of water.

25. Dispersibility

Dispersibility was measured by placing 10 g of the sample in a 100-ml stoppered
measuring cylinder, adding distilled water to reach a volume of 100 ml, stirring vigorously,
and allowing it to settle for three hours. The volume of settled particles was subtracted

from 100 and the difference reported as percentage dispersibility.

26. Texture analysis

Fifteen milliliters of each EWP printing mixture system (40 °C) was transferred into
small plastic jars (2.0 cm height and 3.0 cm diameter, flat bottom) and stored at 4 °C
overnight before measurements. The textural properties of the printing mixture systems
were measured using a cylinder-measuring probe (P/0.5R) with a flat base of 12.7 mm
diameter attached to a TA.TX2 texture analyzer (TA-XT plus, Stable Micro Systems, Ltd.,
Surrey, UK) at room temperature (25 £ 1 °C). For Texture Profile Analysis (TPA), the
sample was subject to two-cycle compression. A time of 5s was allowed to elapse
between the two compression cycles. The test settings were pre-test speed, 1 mm/s; test

speed, 2 mm/s; post-test speed, 2 mm/s; target mode, distance; distance, 5 mm; time,
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5s; and trigger force, 0.049 N. The following parameters were quantified hardness,

cohesiveness, springiness, and chewiness.

26. Estimation of Zinc, copper, manganese, potassium, magnesium, sodium,

calcium, phosphorus.

Principle Products are digested with HNO3 and H202 under pressure in a closed
vessel heated by microwaves. Solution is diluted with H20. Zn, Mn, K, Mg and Na are
determined by FAAS.

Apparatus (a) Atomic absorption spectrophotometer.—With air—acetylene burner
or nitrous oxide—acetylene burner for flame (FAAS; see Table 999.10B) and a graphite
furnace for electrothermal (GFAAS; see Table 999.10C) determinations, with appropriate
background (nonatomic) correction.

(b) Hollow cathode or electrodeless discharge lamps.—For Pb, Cd, Zn, Cu, and Fe.

(c) Microwave oven.—Designed for laboratory use, e.g., MDS-2000, CEM Corp., PO Box
200, Mattews, NC 28106-2000, USA.

Microwave oven should be regularly checked for delivered power. If the measured effect
does not agree with the specification, adjust the program: Fill a plastic beaker
(polypropylene or Teflon) with 1.000 kg water (room temperature) and measure
temperature (Tb). Place beaker in microwave oven and heat water at full power for 2 min.
Take beaker out of oven, stir water, and measure temperature (Ta). The delivered power
in watts: P = 35 x (Ta — Th) (d) Teflon digestion vessels.—100 mL, withstanding a
pressure of at least 1.4 MPa (e) Volumetric flasks.—25 and 1000 mL. (f) Funnels.—Glass
or plastic. (g) Plastic bottles.—e.g., Polystyrene bottles with tightly fitting lids, 50-100 mL.
(h) Drying oven.—Or equipment for freeze-drying. All glassware and plasticware should
be carefully cleaned and rinsed, e.g., with HNO3 or HCI , in order to avoid metal

contamination.

Reagents should be of at least analytical reagent grade (p.a.), preferably ultrapure
(suprapur) or equivalent. (a) Water.—Redistilled or deionized, 218 MQ-cm. (b) Nitric
acid.—65% (w/w). (c) Nitric acid.—0.1M. Dilute 7 mL concentrated HNO3, (d), with water
to 1 L. (e) Nitric acid.—3M. Dilute 200 mL concentrated HNO3, (f), with water to 1 L. (g)
Hydrogen peroxide.—30% (w/w) (h) Zinc standard solution.—1 mg/. Dissolve 1.000 g Zn
in 14 mL water + 7 mL nitric acid, (b), in 1 L volumetric flask. Dilute to volume with water.
[Note: Commercially available standard solutions for AAS (e.g., BDH Chemicals Ltd.,

Poole, UK) may be used for all metal standard solutions.] (g) Copper standard solution.—
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1 mg/mL. Dissolve 1.000 g Cu in 7 mL nitric acid, (b), in 1 L volumetric flask. Dilute to

volume with water.

Working standard solutions.—(1) For flame analysis.—Dilute standard, (f)—(j), with
0.1M HNOS, (c), to a range of standards that covers the concentration of the element to
be determined. (2) For graphite furnace analysis.—Dilute standard solutions, (f)—(j), with
0.1M HNO3, (c), to a range of standards that covers the linear range of the element to be
determined. D. Procedures (a) Cleaning procedure.—(1) For glass and plastic ware.—
Acid solution: 500 mL concentrated HNO3, C (b), + 4500 mL deionized water, C(a). Wash
first with water and detergent. Rinse with tap water, followed by deionized water, then
with acid solution. Finally rinse 4-5 times with deionized water. (2) For Teflon digestion
vessels.—Rinse with acetone, wash with deionized water, keep vessels covered with
0.1M HNO3, C(c), for at least 30 min, rinse with deionized water, and let vessels dry. Use
separate vessels for different applications, depending on the concentration of metals. If,
however, the same digestion vessels are used for heavily contaminated products, e.g.,
sludge, it may be necessary to use a more severe cleaning procedure, e.g., heating

vessels together with concentrated HNO3.

If final result is based on fresh weight, weigh test portion before and after drying to obtain
water content: H20 = W W W f d f — x100 where H20, % = water content of the test
portion (%); Wf = weight of the test portion (g); Wd = weight after drying (g). (d)
Homogenization.—Homogenize products using non contaminating equipment. Check for
leached metals if the apparatus consists of metal parts. (e) Digestion.—Weigh 0.2-0.5 g
dry material into digestion vessel. If water-containing materials are used, maximum
weight is restricted to 2 g, but dry matter content must never exceed 0.5 g. For example,
if product has a water content of 50%, take a maximum of 1 g (= 0.5 g dry matter). If a
product has a water content of 95%, take 2 g Remove digestion vessels from microwave
oven and let cool thoroughly before opening them. Open vessel and rinse down lid and
walls into container. Transfer solution to 25 mL volumetric flask and dilute to mark with
deionized water. Then, transfer solution to plastic container. Treat blanks in the same way
as tests. One blank should be included in every set. (f) Dilution.—If test solution needs to
be further diluted (due to high metal concentrations), dilute with 3M HNO3, C (d), in order
to maintain same acid concentration prior to metal determination, (g). High acid
concentration is environmentally undesirable and may depress the analytical signal.
Reduce acid strength by diluting the test solution 1 2 with 0.1M nitric acid and standard

solutions 1 2 with 3M nitric acid. The tests and standards are thereby brought to the same
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acid concentration. Matching of acid concentrations is important when a calibration curve

is used.

Atomic absorption spectrophotometry —Use of flame or graphite furnace technique is
determined by the concentration of the metal to be determined. Flame technique should
be used as far as possible, since this technique is less sensitive to interference than the
GFAAS. The most appropriate wavelength, gas mixture/temperature program, and other
instrumental parameters for each metal are found in the manual provided with the
instrument. Always use background correction. Measurements must be within the linear
range when the method of standard addition is used. A standard addition curve consists
of at least 3 points, of which at least 2 are standards. The concentration of the highest
standard should be 3-5 times the concentration in the test solution. The lower standard
should have a concentration approximately half of the highest standard. A simplified
version of the method of standard addition is to use a matrix-matched standard curve,
which is applicable to products with the same matrix: The test and standard solutions are
mixed and used to make a standard addition curve. This curve is then parallel transferred
to origin and is used as the standard curve for the tests that followed and that have been
diluted in the same proportions. The matrix-matched standard curve and the test
solutions will thus have the same matrix concentration. On most modern instruments, this

function is included in the software.
27. Estimation of free radical scavenging activity (RSA)

Free radical scavenging activity was measured by using DPPH method according
to Vani et al (1997).

Reagents:
1. Methanol
2. 2.9 ml of DPPH solution (0.005 mM solution of 2,2 diphenyl-1-picryl-hydrazyl
prepared in 99.5 % methanol)

Preparation of sample extract

Two grams of fresh sample was extracted with 20 ml of methanol (99.5%). The
supernatant was filtered using whatman no.1 filter paper after centrifuging the suspension

at 10,000 rpm for 15 minutes. Till analysis filtrated was stored at -20 1 C.

Procedure
100 pl of aliquot of sample extract was taken in a test tube and added 2.9 ml of

DPPH solution (0.005 mM solution of 2,2 diphenyl-1-picryl-hydrazyl prepared in 99.5%
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methanol) after added this solution vortex vigorously The test tube was incubated in dark

for half an hour. The discolouration of DPPH methanolic solution was used as blank.

Molecular weight of DPPH = 394.33
1 M solution = 394.33g in 1000ml
1 Mm solution = 0.039 g in 100 ml methanol (stock solution)

From stock solution, 5 ml is taken and makeup volume up to 100ml by adding methanol.

The concentration will be 0.05 mM)
Calculation
% inhibition = (Ab-Aa) / Abx100
Where, Ab is absorbance of blank

Aa is the absorbance of sample

28. Determination of Phytochemical (Quantitative Method)
Determination of Alkaloid

The sample was dissolved in dimethyl sulphoxide (DMSO), added 1ml of 2 N HCI
and filtered. This solution was transferred to a separating funnel, 5 ml of bromocresol
green solution and 5 ml of phosphate buffer were added. The mixture was shaken with 1,
2, 3 and 4 ml chloroform by vigorous shaking and collected in a 10-ml volumetric flask
and diluted to the volume with chloroform. A set of reference standard solutions of
atropine (20, 40, 60, 80 and 100 pug/ml) were prepared in the same manner as described
earlier. The absorbance for test and standard solutions were determined against the
reagent blank at 470 nm with an UV/Visible spectrophotometer. The total alkaloid content

was expressed as mg of AE/g of extract.
Determination of Total flavonoid content:

Total flavonoid content was measured by the aluminium chloride colorimetric
assay. The reaction mixture consists of 1 mg of sample and 4 ml of distilled water was
taken in a 10 ml volumetric flask. To the flask, 0.30 ml of 5 % sodium nitrite was treated
and after 5 minutes, 0.3 ml of 10 % aluminium chloride was mixed. After 5 minutes, 2 ml
of 1M Sodium hydroxide was treated and diluted to 10 ml with distilled water. A set of

reference standard solutions of quercetin (20, 40, 60, 80 and 100 pg/ml) were prepared in
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the same manner as described earlier. The absorbance for test and standard solutions
were determined against the reagent blank at 510 nm with an UV/Visible

spectrophotometer. The total flavonoid content was expressed as mg of QE/g of extract.
Estimation for Saponin:

Total saponin determination was done using anisaldehyde reagent. Sample
solution was prepared in water. Standard saponin solution, Weigh 10 mg of diosgenin,
dissolve in 16 mL of methanol, and add 4 mL of distilled water. Standard solutions of
diosegenin (20, 40, 60, 80 and 100 ug/ml) were prepared 80% aqueous methanol. Mix
thoroughly and start pipetting immediately. For total saponins estimation 500 pg of
sample, 500 pl of 0.5% anisealdehyde reagent, were mixed and kept aside for 10 min.
Later, 2 ml of 50% sulphuric acid reagent was added and tubes were mixed. Tubes were
then kept in water bath with constant temperature of 60°. After 10 min tubes were cooled
and absorbance was taken at 435 nm. Same method for standard also. The amount of

saponins was calculated as saponin equivalent from the calibration curve of standard.
Terpenoid determination:

Preparation of the reference solution: Linalool reference substance (10mg) was
accurately weight, added in a 10ml volumetric flask, diluted with ethyl acetate to the

marked line to afford a concentration of 1.0mg/ml standard solution.

Preparation of the test solution: The sample was precisely measured and placed in a

10ml volumetric flask, diluted with ethyl acetate to the marked line.

Chromogenic method: The color developing agent applied on this experiment was
prepared by the procedure as follows, 5% vanillin-acetic acid solution plus 2mL of
perchloric acid were heated at 65°C for 20min, then cooled in ice water and warmed up to
room temperature after being shaken. Vanillin (500mg) was dissolved in acetic acid

(20ml) to prepare the vanillin solution.

The standard curve 0.0,0.2,0.4,0.8,1.2,1.6,2.0 ml Linalool standard solution were
precisely measured, placed in a 10 ml flask with ethyl acetate to volume marked line, The
sample solution and standard mixture was then shaken, colored according to the
chromogenic method. The absorbance (A) of each solution was measured at 210nm

wavelength, a blank solution as the control reference.

Determination of Glycosides:
Glycosides of each generation of suspension culture were quantitatively

determined according to Solich et al. by some modifications For determination of
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glycosides, a 10% extract of seeds were mixed with 10 mL freshly prepared Baljet's
reagent (95 mL of 1% picric acid + 5 mL of 10% NaOH). After an hour, the mixture was
diluted with 20 mL distilled water and the absorbance was measured at 495 nm by

UV/VIS spectrophotometer.

For preparation of the standard curve, 10 mL of different concentrations (12.5-100
mg/L) of securidaside were prepared. Total glycosides from were expressed as mg of

securidaside per g of dried Sample.

Determination of total phenolic content

The concentration of phenolics in plant extracts was determined using
spectrophotometric method. Folin-Ciocalteu assay method was used for the
determination of the total phenol content. The reaction mixture consists of 1 ml of extract
and 9 ml of distilled water was taken in a volumetric flask (25 ml). One millilitre of Folin-
Ciocalteu phenol reagent was treated to the mixture and shaken well. After 5 minutes, 10
ml of 7 % Sodium carbonate (Na2CO3) solution was treated to the mixture. The volume
was made up to 25 ml. A set of standard solutions of gallic acid (20, 40, 40, 60, 80 and
100 pg/ml) were prepared in the same manner as described earlier. Incubated for 90 min
at room temperature and the absorbance for test and standard solutions were determined
against the reagent blank at 550 nm with an Ultraviolet (UV) /Visible spectrophotometer.
Total phenol content was expressed as mg of GAE/gm of extract.

Determination of tannin Content

The tannins were determined by Folin - Ciocalteu method. About 0.1 ml of the
sample extract was added to a volumetric flask (10 ml) containing 7.5 ml of distilled water
and 0.5 ml of Folin-Ciocalteuphenol reagent, 1 ml of 35 % Na2CO3 solution and dilute to
10 ml with distilled water. The mixture was shaken well and kept at room temperature for
30 min. A set of reference standard solutions of Tannic acid (20, 40, 60, 80 and 100
Mg/ml) were prepared in the same manner as described earlier. Absorbance for test and
standard solutions were measured against the blank at 725 nm with an UV/Visible
spectrophotometer. The tannin content was expressed in terms of mg of Tannic acid /g of

extract.
28. Phytochemicals screening test: (Qualitative)

Test for Tannins

10 ml of bromine water was added to the 0.5 g aqueous extract. Decoloration of

bromine water showed the presence of tannins.
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Test for Saponins

5.0 ml of distilled water was mixed with aqueous extract in a test tube and it was
mixed vigorously. The frothing was mixed with few drops of olive oil and mixed vigorously
and the foam appearance showed the presence of saponins.

Tests for Flavonoids

Alkaline Reagent Test. 2 ml of 2.0% NaOH mixture was mixed with aqueous
extract; concentrated yellow color was produced, which became colorless when we

added 2 drops of diluted acid to mixture. This result showed the presence of flavonoids.

Tests for Glycosides

Liebermann’s Test. We added 2.0 ml of acetic acid and 2 ml of chloroform with
whole agueous extract. The mixture was then cooled and we added H,SO, concentrated.
Green color showed the entity of aglycone, steroidal part of glycosides.

Test for Terpenoids

2.0 ml of chloroform was added with the 5 ml aqueous extract and evaporated
on the water path and then boiled with 3 ml of H,SO,4 concentrated. A grey color formed
which showed the entity of terpenoids.

Test for Alkaloids:
Sample is dissolved in dilute Hydrochloric acid and filtered.

Mayer’'s Test: Filtrates were treated with Mayer’s reagent (Potassium Mercuric
lodide). Formation of a yellow coloured precipitate indicates the presence of alkaloids.
Test for Phenols: 2 ml of distilled water followed by few drops of 10% ferric chloride was
added to 1ml of the sample extract. Formation of blue or green color indicates presence

of phenols.

29. Antidiarrheal Efficacy of Probiotic Complementary food mixes in Castor Oil

Induced Diarrheal experimental rats

Time taken before the first defecation was considered as the ‘latent period’. Total
numbers of fecal output as well as the diarrheic feces (muddy or watery feces) excreted
by the experimental animal for a period of 4 h after the latent period was determined.
During the observation period of 4 h, latent period (time interval between the
administration of castor oil and the first defecation in a minute), total fecal output and
fecal water content were recorded for an individual rats. Because only after castor oil

induction the feces of rats were converted to muddy or watery than the normal state in
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castor oil induced rats.Percentages of diarrheal inhibition, as well as the weight of total

and wet fecal output was determined according to the formula follows:

ATFPC—ATFI
Thition Y= 100
Inhibition % ATENG X

where ATFPC is average number of wet feces in the positive control group, ATFT is
average number of total feces in the test group, and ATFNC is average number of wet

feces in the positive negative group.

Total fecal output %=
Mean fecal weight of each group
Mean fecal weight of positive control

x 100

Fecal output and fecal water content in mice: After administration of castor olil,
when the faces becameunformed, muddy, or watery was considered to as diarrhea.All of
the faces were collected after each defecationand put into a covered vessel for each
animal to preventthe faces from drying. All the faces collected over a 4 hperiod were dried
for about 1 h at 100°C in a ventilatedoven. Fecal water content was determined according

tothe following formula: Fecal water content=fecal wet weight—fecal dry weight

30.Peroxide value of developed probiotic complementary food mixes
Peroxide value of the samples were determined by following AOAC (1975)

method.

Chemicals: All the chemicals were of analytical grade and purchased from MERCK Ltd.,

Mumbai.

Reagents

1. Solvent mixer: Two volume of glacial acetic acid were mixed with one volume of
chloroform
5% potassium iodide solution
1% starch solution
N/500 sodium thiosulphate solution: N/10 solution were prepared and diluted to
N/500 on the day of use.

Procedure
One gram of sample was weighed in a clean dry boiling tube. One gram of

powdered Kl was added. 20 ml of solvent mixture was added. The tube was placed in

Assessment of nutritional and functional properties of probiotic complementary food mixes 219
from locally available cereals and legumes



Appendices

boiling water so that the liquid boiled within 30 seconds. The contents were transferred to
a 20 ml conical flask and titrated against N/500 sodium thiosulphate until yellow colour
almost disappeared. 0.5 ml starch solution was added and shaked vigorously and titrated

till blue colour just disappeared. A blank should be set at the same time.

31. Free fatty acid of developed Food Multi Mixes.

Free fatty acid content of the samples were determined by following AOAC
(1970).

Chemicals: All the chemicals were purchased from MERCK Ltd., Mumbai.
Reagents:

1. 1% phenolphthalein in 95% ethanol
2. 0.1 NKOH
3. Neutral solvent- Mixed 25ml ether in 25ml 95% alcohol and 1ml at 1%

phenolphthalein solution and neutralized with N/100 alkali (0.1 N KOH)

Procedure:

Two grams of sample were dissolved in 50 ml of neutral solvent in a 250 mi
conical flask. A few drops of Phenopthalein were added and the contents were titrated
against 0.1 N KOH solution. It is shaken constantly until a pink colour which persists for

15 seconds was obtained.

Calculation

Titre value x Normality of KOHx56.1
Weight of sample (g)

Free fattyacid (mg KOH/g) =

The free fatty acid is calculated as oleic acid using the equation.
1 mI N/10 KOH = 0.0028 g oleic acid
32. Microbial viability and determination of pH across storage.

Total Plate Count (TPC) was enumerated using the conventional method. One
gramme of sample was dissolved in 10 mL of distilled water. A serial dilution of the
solution was prepared by pipetting 1 mL of solution in 9 mL of distilled water in a test
tube. One mililetre of each dilution prepared was transferred into their corresponding
sterilized Petri dishes. Plate Count Agar was melted in a water bath and 15 mL poured

into the Petri dishes. It was swirled to disperse medium and sample solution evenly. It
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was then allowed to solidify and then incubated at 37°C for 24 h. Colonies formed were

then counted using a colony counter (LunaGuzman & Barrett, 2000).

To verify the viability of microbial food cultures in CFM | and CFM I, cfu count
through serial dilution experimentations using Miles and Misra (1938) method were done.
The objective of the serial dilution method is to estimate the concentration (number of
colonies, organisms, bacteria, or viruses) of an unknown sample by counting the number

of colonies cultured from serial dilutions of the sample.

Colony forming unit (CFU or cfu) is a measure of viable bacterial or fungal cells. In
direct microscopic counts (cell counting using haemocytometer) all cells, dead and living
are counted, but CFU measures only viable cells. For convenience the results are given
as CFU/mI (colony forming units per milliliter) for liquids, and CFU/g (colony-forming units
per gram) for solids.The CFU/mI can be calculated using the formula:

cfu/ml = (no. of colonies x dilution factor) / volume of culture plate
Determination of pH

pH is the measurement of the acidity or alkalinity of a product commonly
measured in the scale of 0 to 14. pH 7 is considered neutral, with lower pH vales being

acidic and higher values being alkaline or caustic.

The pH of probioticated FMM Il and 1V was measured with digital pH meter

(Eutech Instruments, Germany).

33. Standard operating procedure for total fungal count (yeast and Mould count) by
Colony Count Technique at 25°C

Scope

This standard specifies the method for viable fungal count in products intended for human
consumption or feeding of animals by means of the colony count technique at 25°C.
References: 5403:1999 reaffirmed 2005

Principle: Two poured Plates are prepared using a specified culture medium with
specified quantity of sample (if liquid) or Initial suspension (If solid) & other pair of Plates
prepared under same condition with decimal dilution of test sample incubated aerobically
at 25°C for 3, 4 or 5 days.

Culture media and dilution fluid

0.1% Peptone salt solution — Himedia M1748 Sterilized by autoclaving at 121° C/15 Ibs
pressure

Initial Suspension: Food Homogenate
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1gm of the test sample (Grind if required) added to 9ml of diluents — 10™(or)
25gm of the test sample (Grind if required) added to 225 ml of diluents — 10
Non viscous liquid measure volumetrically 10 ml sample added to 90ml of diluents- 10™
Viscous liquidweigh the sample 10 + 1 g sample in 90ml of diluents- 10"
Decimal Dilution: 1ml of initial dilution to the 9 ml diluents 102, 1ml from 107 to 9m
diluents 103, 10,10 accordingly
Culture Media [Chloramphenicol Yeast Glucose Agar]
Media Preparation: Himedia M1008 - pH 6.6 +0.2
Suspend 4.0 grams in 100 ml distilled water. Heat to boiling to dissolve the medium
completely
Sterilize by autoclaving at15 Ibs pressure (121°C) for 15 minutes.
Cool in water bath at 44 °C to 47 °C before use, Mix well before pour into sterile Petri
Plates.
Preparation of test sample
Food Homogenate prepared as per procedure 4.1.1. Mix using vortex mixture (5 to 10
sec) allow the particles to settle and then transfer
Procedure.
Inoculation
e Take two sterile Petri dishes transfer to each dish, by means of a sterile pipette 1
ml of the test sample from 10 dilution or desired
e Take two other sterile Petri dishes transfer to each dish, by changing the tip 1 ml
of the test sample from the next dlution .
o Fallow similar procedure until the required dilution to be Plated
e Pour about 15 ml of the Chloramphenicol Yeast Glucose Agar (4.2) at 45 °+ 1°C
into each Petri dish; carefully mix the inoculum with the medium by rotating the
Petri dishes.
e Allow the mixture to solidify by leaving the Petri dishes standing on a cool
horizontal surface
(Note: The time elapsing between the preparation of the initial suspension / dilution and
the product is moment the medium poured into the dishes shall not exceed 15 min.)
Incubation: Invert the prepared dishes and incubate at 25 °C + 0.01 °C for 3,4,5 Days
Do not stack the dishes more than six high. Stacks of dishes should be separated from
one another and from the walls and top of the incubator.
Interpretation: Count the colonies on each Plate after 3, 4 and 5 days of incubation.

After 5 days, retain those Plates containing fewer than 150 colonieslf over growth
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observed count the number of colonies at 3 & 4™day and mention the incubation time in
report It is advisable to examine the Plates at the end of three days for yeast colonies as
they are likely to be overgrown by mould growth. If only yeast counts are required, add
0.25 percent of sterile sodium propionate solution to the Plate at the time of pouring to
inhibit the growth of moulds.
Count the colonies using colony counter after required incubation: Use counts from
Plates containing fewer than, 150 colonies.
Method of calculation
The number N of microorganisms present in the test sample per ml (liquid products) or
per gram (other Products).
- 2.°

[y ) + (0. 1% n5) % (d)
Where

. Y C=the sum of the colonies counted on all the Plates; nl = the number of Plates
counted in the first dilution; nl = the number of Plates counted in the second dilution d=
the dilution from which the first counts were obtained (for example, 10-1). Round the
result obtained to two significant figures. The result shall be expressed as a number

between 1.0 and 9.9 multiplied by 10x, where x is the appropriate power of 10.

34. Mean, standard deviation, paired T-test and ANOVA followed in the study are
mentioned as under:

Mean: It is the arithmetic average and was used to measure the type of the

observation as a whole. Formula used for calculating Mean:

Mean (X) = Z%

Where, X; = total score obtained by the trainee

n = frequency of variable

Standard deviation: To find out the extent of variability shown by the variables i.e.,
the dispersion of the variables around the mean, standard deviation was used.

Formula used for calculating Standard Deviation is mentioned below.

Standard deviation =

Where, Xi =Total scores obtained by respondent
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X = Mean of variable
n = Frequency of variable
Paired T-test: A paired T-test is a statistical testthat is used to compare
the means of two groups. It is often used in hypothesis testing to determine whether a
process or treatment actually has an effect on the population of interest, or whether two
groups are different from one another. Formula for calculating paired T-test is mentioned
below:

o n, T 7,

DF =ny, +n, —2

ANOVA: The Analysis of Variance (ANOVA) test allows a comparison of more than two

groups at the same time to determine whether a relationship exists between them.
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DEPARTMENT OF FOOD SCIENCE AND NUTRITION

Name :
Product :

You are provided with

APPENDIX = Il

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

SENSORY EVALUATION SHEET

Date :
Time :

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 07
Liked slightly 16
Neither like nor dislike 5
Dislike slightly 4
Dislike moderately 13
Dislike very much 12
Dislike extremely 01
Product | Colour Flavour | Consistency | Appearence Taste Overall
Code acceptability
Remark :
Signature
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STANDARD 9-POINT HEDONIC SCALE

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
(Peryam and Pilgrim, 1957)
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APPENDIX-V
OPERATIONAL DEFINATIONS

e Complementary food mixes- Complementary feeding is the process by which
infant progresses from a diet composed of only breast milk or infant formula milk
to a family diet consisting of wide varieties of food which is necessary to ensure
that nutrient intakes continue to be adequate for healthy growth and development
throughout childhood.

e Crude protein-A measure of the amount of protein in a feed determined as the
amount of nitrogen multiplied by 6.25. The factor 6.25 is the average grams of
protein that contains 1 gram of nitrogen. The word "crude" refers to the fact that
not all nitrogen in most feed is exclusively in the form of protein.

o Crude fibre- Crude fiber is a measure of the quantity of indigestible cellulose,
pentosans, lignin, and other components of this type in present foods.

e Available carbohydrate- Available carbohydrate has been defined as the sum of
free sugars (glucose, fructose, galactose, sucrose, maltose, lactose, and
oligosaccharides) and complex carbohydrates (dextrins, starch, and glycogen).

e Wistar strain albino rats- The Wistar rat is an outbred albino rat. This breed was
developed at the Wistar Institute in 1906 for use in biological and medical
research, and is notably the first rat developed to serve as a model organism at a
time when laboratories primarily used the house mouse.

e Food conversion efficiency- Food conversion efficiency (FCE) is a ratio
measuring the efficiency with which food given to the animal is converted into
mass gained by the animal body. It is a ratio of inputs to outputs.

o Probiotics: Probiotics are ‘live microorganisms which when administered in
adequate amounts confer a health benefit on the host.

¢ ICMR: Indian Council of Medical Research (ICMR) along with the Department of
Biotechnology (DBT) to formulate guidelines for regulation of probiotic products in
the country. These guidelines define a set of parameters required for a
product/strain to be termed as ‘probiotic’. These include identification of the
strain, in vitro screening for probiotic characteristics, animal studies to establish

safety and in vivo animal and human studies to establish efficacy.
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Comparative Study on Different Drying Techniques for
Determining the Moisture Content of Cereals /
Millets and Pulses

Manisha Sharma and Kowsalya, S.

(Department of Food Science and Nutrition, Avinashilingam Institute for Home Science
and Higher Education for Women, Coimbatore-641 043, Tamil Nadu, India)

e-mail: 2509manisha@qgmail.com

Abstract

Cereals/millets and pulses are an important parts of healthy and balanced diet and
hence helps in bridging the gap of protein hunger malnutrition and micronutrient deficiencies.
To increase the shelf life of perishable and non-perishable food items, drying is one of
the primary and oldest processing techniques that the food grains are subjected to. The
convection oven drying method is one of the commonly used methods for the estimation of
moisture in marketing enterprises and industries but as the time consumption is quite higher
in this process a replacement but quick and dependable technique is essential. One variety
rice (Luit variety), one variety of millets and one variety of pulses (samples) were used for
the study. Experiments with temperature varying from 30-60°C and varied time intervals (15
minutes) were conducted in a microwave oven and convection oven using the samples.
The main parameters used for the study were temperature and time which was recorded
after a time interval of 15 minutes’. The results stated that the process of drying takes place
at a falling rate period i.e. with the rise in temperature the moisture content