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Abstract: The test items SP-103 (wheat sample) was analyzed for carbohydrates, proteins, vitamins
(A, E, C, and D) and metals (Na, K, Ca, Mg, Mn, Cu and Cr). The test item was ground to fine
powder and a portion was subjected to analysis of these parameters using standard methods. The level
of carbohydrates and proteins were found to be 70.89 and 12.94 % respectively. Vitamin A and
Vitamin E levels were 89.7 and 730.8 μg/100g respectively. Levels of Vitamin C and D were below
the detection limits of the method (<0.025 μg/ 100 g). These levels are within the normal levels
reported for the normal wheat samples in the literature. Based on this analysis it is concluded that this
wheat samples is not likely to cause any inadvertent health effect on consumption. 
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INTRODUCTION

M/S Narmada Gelatin limited, Jabalpur (Madhya Pradesh) is engaged in manufacturing of gelatin (edible
and photographic grade ) and Di-calcium phosphate (DCP), having production capacity of 180 ton/ month  and
700 ton/ month   respectively the unit reportedly consume 3000-3500 m3/ day of fresh water, 80-85% of which
is generated as waste water. Unit has set up an effluent treatment plant (ETP) for treating wastewater so as
to meet the permissible discharge limits.  The unit also has a wastewater recycling plant (RP) wherein a part
of waste water is treated and used back in process. The unit management wishes to conduct water audit in the
plant to workout water conservation/ recycling options to reduce specific water consumption. Further, unit is
willing to asses’ adequacy and efficacy of ETP and RP in line with regulatory and reusability requirements.
In view of above, M/S Narmada Gelatins entrusted the “Water management study” to National Productivity
Council (NPC). Accordingly, detailed field studies were conducted at the unit during 19th Jan to 25th Jan 2007,
outcome of which is presented in this report. This report outlines brief process description, water consumption
patter, quantity and characterization of waste water, adequacy and efficiency of ETP and RP, quantification
and characterization of solid waste generated and recommendation for water conservation and modification in
ETP/RP. The objective of this study is to analyze the test sample for its carbohydrates, protein, vitamin and
metal content to assess its vital chemical constituents and thereby safety to the consumers. 

MATERIALS AND METHODS

Test item information (As furnished by the sponsor) – 
Code by test facility: SP- 103
Date of receipt: 18.08.2009
Description: Whole wheat
Storage conditions: Ambient.

Test Item Preparation for the Analysis:
The sample was ground to a fine powder using a mixer grinder and stored in a sealed glass jar at room

temperature till analysis. 

Detailed Analytical Procedures:
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Total Carbohydrates:
Total Carbohydrates were determined by the phenol sulfuric acid of using glucose as standard using as

per standard methods (Montgomry 1957). 500 mg of the powdered sample was homogenized in 10 ml of
distilled water. 0.2 ml of this homogenate was mixed with 0.2 ml of 80% phenol in water and 5.0 ml of
concentrated sulfuric acid was added in the center of the tube. A light to dark brownish red color indicate the
carbohydrate level in the sample Blank was prepared in distilled water instead of homogenate. Color intensity
of the sample was measured at 520 nm on a spectrophotometer. The values were expressed in percentage.

Total Proteins:
Total proteins were estimated by folin Phenol reagent method of (Lowery et al., 1951) using bovine serum

albumin as standard. 500 mg of the powdered sample was homogenized in 10 ml of distilled water. Protein
in 2.0 ml of homogenate were precipited by adding 2 ml of 10 % Trichloroacetic acid ( TCA) and the tubes
were placed in refrigerator for 60 min for complete precipitation. The tubes were centrifuged at 2500 rpm for
15 min.  The supernatant was discarded and the tubes were inverted on a filter paper for complete decantation
of the TCA. The protein pellet was dissolved in 5 ml of 0.1N NaOH and the solution was used for protein
estimation after proper dilution. 0.1 ml of this solution was mixed with 0.4 ml of distilled water and 0.5 ml
of alkaline copper reagent was added to each tube. After waiting for 10 min., 0.5 ml of 1N Folin Phenol
reagent was added and the tubes were left for 30 min. for color development. Blanks and slandered were also
prepared in the similar manner. The color intensity of the tubes was read at 660 nm on a spectrophotometer.

Vitamin A:
 (AOAC method No. 2001. 13 of 2006) was used for vitamin A determination in the sample using Retinol
acetate standard from Sigma Chemical Company, USA. Briefly, 2 g of the samples was accurately weighted
in an Erlenmeyer flask and 20 ml. of 95% ethanol added to it. Small amount of (20mg) of Pyrogallic acid was
added to each flask along with a glass bead to pro mote even boiling. The contents were placed in nitrogen
atmosphere with the addition of 5 ml of 50 % KOH solution into each flask and refluxed with condenser for
45 min. the flask were immediately cooled with ice water and 5.0 ml of glacial acetic acid added to each flask
to neutralize the KOH  The content were brought to room temperature. They were then transferred to a
volumetric flas (100ml) using THF-95% ethanol (50+50) and made up to volume. After filtration this solution
was used for Vitamin A determination of HPLC with C-18 column and methanol : water solvent system in
the mobile phase.   

Vitamin E:
(Method of Hakansoon et al., 1987 was used for the analysis of Vitamin E in the sample. Briefly 0.25

gm of wheat powder was accurately weighted and extracted with hexane (100ml) containing 1 mg 2.6 di-t –
butyl-pcresol in a soxhlet extractor at 90 oC for 8 hrs. the extract was evaporated to near dryness at 50 oC.
5 ml each of hexane and ethanol was added to the sample tube and again evaporated to dryness. The
remaining sample was made up to 2 ml with hexane and filtered through a 0.45μm filter.  This solution
solvent system in the mobile phase.

Vitamin C: 
(Method of Dodson et al., 1992) was followed for the analysis of vitamin C in the sample using standard

procured from Sigma Chemical Company, USA, Briefly 0.25gm of wheat powder was accurately weighed and
5 ml of 3 % metaphasphoric acid in 8% acetic acid was added. This was washed with sodium acetate and
methanol (10ml), diluted with milli Q water (5ml), 10 drops of opda (O- Phenyl enediamine) was added to
enhance the UV absorbing capacity filtered through 0.45 μm filter  and analysed on HPLC using C- 18 column
and methanol: water (55:45) solvent system in the mobile phase.

Vitamin D:
(AOAC method No. 985.27, 2006) was followed some modification using standard from Sigma chemical

company, USA. Brifely, 0.25 gm of the sample was accurately weighted, and 5 ml ethanol added containg
pyrogallol and KOH. This was extracted at 80 oC for 30 min. This was further extracted with Benzene 5ml
twice, washed with 5 ml. of 0.5 ml KOH and with H2O, filtered and evaporated up to dryness at 35 oC. the
residue was then dissolved in 2 ml of methanol-Acetonitrate (1:1), filtered through a 0.45 μm filter and
analysed on HPLC using C-18 column and acetonitrile: Methanol: Chloroform (91:3:6) solvent mixture in the
mobile phase.
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Metals:
AOAC method (No. 999.10, 2006) was used for digestion of the sample. 2 gm of the sample was digested

with concentrated nitric acid and H2O2 in microwave digestion system. The content were diluted to desired
volume with demonized water analyzed on flame Atomic Absorption Spectrophotometer using metal standard
from Merck, India.

RESULTS AND DISCUSSION

The total content of carbohydrates and proteins are shown in table, four vitamin in Table 2 and eight
metals in table 3 of this report.  The proximate content of carbohydrate and protein of wheat were 70.89 and
12.94% respectively. The protein contents of the wheat decreased significantly while carbohydrate contents
increase (Mepba et al., 2007). 

Table 1: Carbohydrates and protein content of wheat sample (SP-103).
S. No. Parameter Levels
1. Total Carbohydrates (%) 70.89
2. Total Protein (%) 12.94

The data of vitamins contents of wheat samples were given in table 2. All the results represented that
vitamin C and D were found less then 2.5 μg/100 ml while the vitamin E present in higher concentration
among them. The wheat also contains 89.7 μg/100 ml in sample (Izuagie et al., 2007).

Table 2: Vitamin content of wheat sample (SP-103).
S. No. Parameter Levels
1. Vitamin A (μg/100ml) 89.7
2. Vitamin C (μg/100ml) <2.50
3. Vitamin D (μg/100ml) <2.50
4. Vitamin E (μg/100ml) 730.8

The metals content of wheat were shown in table 3 respectively. Data (table 3) revealed that sodium
content in the 40.97 μg/g respectively while the potassium content of wheat sample was 3321.0 μg/g. The
wheat also contains Calcium, Magnesium, Manganese and Iron was 343.17, 1278.7, 32.94 and 40.0 μg/g
respectively. The copper and chromium concentration were lower in the wheat sample. The results presented
in table 3 showed that all the metals content found were under the permissible standard limits (Bhutto et al.,
2006).

Table 3: Meta contents of wheat sample (SP-103).
S. No. Parameter Levels
1. Sodium  (μg/g) 40.97
2. Potassium (μg/g) 3321.0
3. Calcium (μg/g) 343.17
4. Magnesium (μg/g) 1278.7
5. Manganese (μg/g) 32.94
6. Copper (μg/g) 4.85
7. Iron (μg/g) 40.00
8. Chromium (μg/g) <0.50

Conclusion:
Based on the results of these analysis, it can be concluded that the levels of carbohydrates, proteins,

vitamins (A, C, D and E) and metals (Na, K, Ca, Mg, Mn, Cu and Fe) in the wheat sample (SP-103) was
within the range of these parameters as reported in the literature and is therefore safe for consumption and not
likely to cause any toxicity I the consumers.

ACKNOWLEDGMENTS

The authors are thankful to Regional office M.P Pollution control Board, Jabalpur and Narmada Gelatin
factory Jabalpur workers staffs for laboratory facilities.

REFERENCES

AOAC., 2006.  Official methods of analysis of the Association of official analytical chemists, 18 th Edition.



Aust. J. Basic & Appl. Sci., 4(10): 4792-4795, 2010

4795

Bhutto, M.A., M. Ahmed, Z. Parveen, Riazuddin and G.M. Kaloi, 2006. Determination of heavy and
essential metals in different wheat varieties grown in three districts of sindh (Pakistan). Int. J. Agri. Biol., 8(4):
448-449.

Dodson, K.Y., E.R. Young, A.G.M. Soliman, 1992. Determination of Vitamin D2 in shiitake Mushroom
by HPLC. J. AOAC, 75: 887-891.

Hakanssoon, B., M. Jagestad, R. Oste, 1987. Determination of vitamin E in wheat products by HPLC. J.
Micro. Nutr. Anal., 3: 307-318.

Lowery, O.H., N.J. Rosebrough, A.L. Farr, R.J. Randall, 1951. Protein measurement with folin Phenol
reagent. J. Biol Chem., 193: 265-276.

Lzuagie, A.A., J.O. Babajide and P.O. Oguntimehin, 2007. The relative glucose yields of some
carbohydrate foods need for caution. J. Appl. Sci. Res., 3(10): 961-963.

Montegomary, R., 1957. Determination of glycogen. Arch Biochem Biophys., 67: 378-386. 
Mepba, H.D., L. Eboh and S.U. Nwaojigwa, 2007. Chemical composition, functional and baking properties

of wheat plantation composite flours. Afri. J. Food Agri. Nutri. Develop., 7(1): 1-22.


