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STUDIES ON CHEMICAL COMPOSITION OF SORGHUM CULTURES
B. SREEMANNARAYANA

Studies on the chemical composition viz., nitrogen, phosphorus, potassium, starch
ash contents and protein quality in certain sorghum wvarieties showed that all the varie-
ties tested differed significantly in nitrogen, potassium and starch contents, while the

phosphorus and ash contents showed no significant differences. All the varietias
differed significantly in their protein content and showed no statistical significance

as far as leucine content is concerned, Simple correlations showed significent naga-
tive correlation between nitrogen and leucine, potassium and leucine and grain yield
and leucine. Ash and starch content showed significant positive correlation, Energy
values of different wvarieties, calculated based on starch content varied from 1108.11
to 131639 calories per Lb, of sample,

Sorghum is known to be inferior
in its nutritive value, compared to other
cereals, Relatively little is known about
its-chemical composition and protein
quality and it's grain contains relatively
low. protein level, which has an un-
balanced pattern of amino acids. The
siological value of the grain sorghum
s less due to the excess quantity of
eucine. Gopalan (1967) has attribu-
ted the cause of the disease 'Pellagra’
n the Jowar eating people, due to the
sigh amount of leucine.

In ths past, empha i was mostly
»n increasing the yield of sorghum and
he. work on the nutritional aspects re-
seived little attention. [t is only in
‘he recent years that considerable in-
terest has been shown in breeding
sareal grains with high amount of pro-
tein-and of nutritionally good gquality.
zarlier attempts for improvement thro-
igh intensive nitrogenous fertilizer wera
yot successful, since this resulted only
n-the increase of total protein, without
mproving its quality as the distribution
3f ‘amino acids remained unaffected.

- nutrients in the Indian diet.

Therefore, the knowledge of
chemical composition of grain of diffe-
rent varieties would be of additional

value in correcting the deficiency of
The pre-
sent study was undertaken to study
chemical composition of certain pre-
released sorghum cultures.

W

MATERIALS AND METHODS

Rapid biuret method as described
by Johnson and Craney (1971) was
followed for analysing protein. Leucine
content was estimated microbiology
and the starch content of the sam-
ple was estimated by multiplying
the dextrose content with 0.80. Ash
content was estimated by igniting a
known weight of sample and weighing
out the residue. Nitrogen was calcu-
lated by dividing the protein content
with 6,256, Phosphorus was determi-
ned by using ammonium metavanadate
and ammonium molybdate and deter-
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mined colorimetrically. Potassium was
estimated by using flame photometar
and the energy value was calculated
by using Rabner's factor as given by
Leach and Wintan (1920).

RESULTS AND DISCUSSION

Protein : The mean protein contents
of 14 sorghum varieties varied from
7.37 to 9709, (Table 1). Similar ob-
servation was made by several authors.
Deosthale et al., (1972) observed va-
riation in protein content of eight sor-
ghum varieties, which ranged from 8.1
to 10.7% also observed vide variation
in protein content ranging from 8.6
to 17.689%. Superiority of one variety
over the other is recorded by calcu-
lating the calorific value of different
varieties The expression of the fuel
values by calculation is most commonly

employed method.
&

Since the guantity of fat in sorghum
grain is negligible, consequently the
fuel value was calculated on the basis
of protein and starch only and it was
observed that the variety CSH-5 con-
taining maximum starch had the poten-
tial to supply greatest energy per unit
weight of the food. The octher varie-
ties studied were nearly equal to one
another in this respect.

when both grain yield and calori-
fie value were taken into consideration,
it was again the CSH-5 which stood
first. Therefore this variety could be
classified as prime one, if sorghum is
to be used as staple food. The N
content in different varieties varied
significantly from 1,13 to 1.47 per cent

(Table 1).

Phospherus : The mean F content
varied from 0.25 to 0.49%. The results
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obtained were in conformation.. with
the report of many authors. Phos-
phorus is an element useful .for bone
building in wvertibrates and in - this
respect, culture 2219 x CS. 3541 was
found to be superior. The variety
CSH-5 which showed best result re-
garding fuel value analysed very " low
value (0.31%) in this respect, compared
to varisty 2218 x CS. 3541

Potassium @ The K content, -in-the
varieties studied ranged from 0.43 to
0.66%. Statistical analysis also showed
significant difference among the varia-
ties. Potassium is not a constituent,
very beneficial for human beings and
animals.. Therefore the results of K
content though' were found statisti-
cally significant. it is ' very difficult to
prefer one variety over the other on
the basis of its content in the grain.

Starch : The starch content in grain
varied significantly~ from 50,49 to
62 229 Sorghum is wvalued for its

high content of energy inthe form of

starch., Carbohydrates in sorghum are,.

present mostly .in the form of this:
particular polysaccharide.
Ash content : Ash content of the

varieties studied ranged from 1.80 to
2.00% and it worked ¢ ut to be statis-
tically insignificant. The results ob-
tained were in agreement wég the
observation made by Deosthale et al.,
(1972) who reported the ash content
in sorghum grain as 1 7%.

Protein quality : The quality of pro-
tein is judged by its amino acid com-
position, with reference to a standard
protein, - In judging the protein quality
it was thought to study the amino acid
leucine in different varieties of sorghum,
since this is one of the essential amino
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acids, ‘which determines the 'prnt'ain
quality. The leucine contentin grain of
different sorghum -varieties were ex-
pressad ~on protein - basis and varied
from 890 to 11.36% The veriety
CSH-5, which showed out. while eva-
luating on the basis of fuel value,
also made its marle as. highest grain
yialder among all the varieties, sho-
wing the important character- of ana-
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Table. 1. . Mean contents of different chemical constituents in sorghum grein,
S. Mo Variaty On oven dry basis
Nitrogen Protein Phﬁsphnru: Potassium Starch  Ash
(%) (%) (Vo) (%) (%) (%)
1. 2219 x CS 3541 1.30_ 8.28 0.49 0.49 52.25 1.87
2, 3660 CS 3541 1.36 8.84 0,38 0.65 53.56 1.83
3. 2077 x C5 3687 1.16 7.37 0.25 0.43 52.68 1.85
4. 2947 x CS 3657 1.13 7.37 0.41 0.60 52.23 1.99
b. :SE'ED_.\: C5 3687 148 8.70 0.31 0.55 5275h 2,01
6. 36 %148 1.33 8.77 0.43 0.56 §3.10 1.89
7. 418 x15:2930.75 1.42 8,10 0.39 0.54 50.49 1.80
8. 648 x152930.75: 147 9 54 042 058 52.14 1.82
9. 103G x PO3-1 137 8.51 0.33 0.57 5659 1.91
10 3677 x 14-5-17-12 1,33 8.13 0.41 0.56 52.72 2.06
11. M.5,H. 10 133 8.54 0,40 0.57 52,71 1.90
12. M S, H, 11 1.33 8.85 0.36 0.61 52,92 1.90
13, C.S.H. 1 1.33 8 69 0.29 0,65 " 59,51 1.80
14, C5%. 6 1.26 8.37 0.31 0.66 62.32 2.06
*F* 1asi significant  *F" test N.S. F 1est significant *F* test significant *F' test NS ‘F test
SEm = 401850 = SEm= +£0.083 SEm =40015 SEM= 10803 SEm=£0.732 significant
C D al005=05600 COD at 0.05=0.0454 C.D. at SEm= 0.3080
C.0.at 0.01=10 7803 C.b, at 0.01=0.0620 0.06 =3 2986 CD et 0.06=
C. D ar 0.9314
0.01 =4.6017 CDat0.01=
1,2385

lysing less leucine content which ulti-
mataly determines the protein quality.

The results obtained in this study
were similar to those reported by seve-
ral other workets Dyoe and Shellen-
berger (1966) reported the luecins
content of sorghum grain protein as
10.19% Deosthale and Mohan (1370)
also reported the luecine con’ent as
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Table 2. Grain yield (Ka/Plat).
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s

Ma

Yield (ka/plot)

Average of 3 replications

Leucine % (on protein basis)
Average of 3 replications

B et i ‘-l

i. 2219w CS 3541 2.40
2 3G60 x C3 2541 2.80
= 2077 » CS 3687 225
4. 2547 » CS 3687 2.25
3. 3660 x CS 3687 2.3%
E 36 x 148 2.03
7. 418 2 |8 2530-75 1.2C
8. 648 x 15 2030-7& 1.04
8 1036 x PD 31 2.27
10. 3677 »14-517-1% 1.54
1% M.5.H. 10 1.30
12 M.S.H. 11 2.62
13, C.8H. T 1.67
T C.8H, & 3,18

11.36
8.75
10.25
8.31
8.90
.90
10,28
9.92
10.33
10,42
8.73
8,18
10.78
9.88

*F, test of significant®®
5.Em = = 0.8013

C.D. at 5%, = 2.9774
C.0, 8119, = 3.3847

11.58% and 7.28 to 11.49% respec-
tively.

Correlation coefficients :

The grain yield Vs leucine corre-
fation was wvery high and negative.
The ash Vs starch correlation was very
high and positive. The nitrogen Vs
leucine correlation was negative and
high on Potassium Vs leucine content
also showed significant nagative corre-
lation

These observations were in agree-
ment with the results obteined by
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“F* 1est non-significant
S.Em — = 0.5012
€.D. = Nen significant

Bressani and Rios {(1962) who reported
that the protein is negatively correlated
with leucine, but was highly signifi-
cant Deosthale and Mohan (1970)
also observed no correlation between
protein and leucine protein. Deosthale
et al. again in 1972 observed non-
significant negative correlation bet-
ween protein and leucine protein. They
have also reported non-significant in-
verse correlation between phosphorus
and protein.

REFERENCES

BREESAINI, R, and B, J, 'F'-'_fG‘S. 1862, The
chemical and essential amino acid com-



&ntil 1985]

CHEMICAL COMPODSITION OF SORGHUM

Table' 37 Cormrelation between different constituenie of eorghum arain,

5, No, Constituents Correlation coefficiants
(" values)
1. P Vs Protein in grain + 04210
2 K Vs Protein in grain + 0.0007
a N Vs Leucine In grain — 0.7442%¢
4 P Vs Leucine in grain — 0,3084
& K Vs Leucine in. grain — 0.66256%
& Protein Vg Leucine In grain — 0.3067
7 3 Vs Protein in grain — 0.3076
g K Vs Starch In grain —0.1779
9 Protein Vs Leucine in grain — 0.2811
10.  Ash Vs Sterch in grain 3 0.9005%¢
11.. Yield Vs Protein in grain + 03163
12, Yield Vs Leucine in grain — 1.0000%=
13; Star;::n Vs Leucine in gra'irl, — 0.0386
14.  Ash Vs Protein in grein — 0.282
1.5, Starch Vs Protein in grein — 00952

#e Highly significant ;

positlon of twenty flive selections of grain
sorghum, Cereal chem. 39: 50-8,

DEOSTHALE, Y. G., V. NAGARAJAN and K.
VISWESWARA RAO, 1972, some factors
influencing nutrient composition of sor-
ghum grain. /adlan J. Agric. Sej, 42{2)
160-108,

DEGSTHALE, ¥. G, and *V. 5, MOHAN, 1870,
Locational differences in protein, Lysine
and Leugine contents of sorghum varieties
indlan J. Agric. Sel. 42(2) 835-941.

DYOE; C. W. and J. A, SHELLENBARGER,
19656, HNutritive Value of Gralns Amino-

189

* Signiticant, at 59 level.

avids ond proteins in sorghum grain, J.

Agric, fd. Chem, 13(5) : 446.53,

GOPALAN, C, 1877, Pathogenesis of Pallagra
in Jowar {Sorghum Vilgene) ealers Absto,
inten. Convention of Biochemists held at
EBangalare P. 4.

JOHNSON, R, M. anp E. C. CRONEY,
Rapid mathod for
content in graln sorghum. Cercal Chem.
48(3) 1 276.

1971,
astimation  of protein

LEACH, A, E,, and A; L. LINTON, 1920, Foed
inspection and analysis 4th ed| DPF 40,



