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was obtained that had 0 17 as standard crror of estimate This
equation was used to predict the lysine values in the 42 unknown

samples However DBC values would overestimate the proteir
content of high-lysine samples Therefore DBC might be mort

experimental samples The results of observed and d lysine
values were compared (Table [1]) The mean error percentage for
the various groups ranged between ~2 51 and +4 27% ndicating
that the DBC method in combination with protein content in
samples could give a rchable estimate of lysine content 1n a
sorghum sample A paired ¢ test did not show any sigmficant
difference between the two means Preliminary results obtained
with nine samples that varied in their tannun content (catechin
equivalents) from [ 0to 2 4% showed that tannin content might not
nfluence the estimated lysine values

When the results of the 58 samples and the 42 samples were
combined the correlation coefficient between UIR P and lysine
values was observed 1o be 0 933** The relationship between these
two parameters s givenn Fig | A regression equation Y 0 644
X —0 082 with a standard error of estimate 0f 0 16 was obtained for
the 100 samples 1 his equation has been used in our labaratory for
predicting the lysine valucs in routine sereening of several thousand
sorghum samples cvery year

The biuret procedure of Johnsonand Craney (1971) was checked
carefully for the estimauon of protn in sorghum in our
laboratory We modified the procedure using 50 mg of sample
and reducing the quantities of all other chemicals proportionately
s0 that the reaction could be performed in screw-capped test tubes
for the analyses of large numbers of samples A highly significant
correlation was obtained between the biuret procedure and MK}
values However the errars associated with the biuret procedure

for the of protein for each class

Our earlier dye binding analvses were performed on sample:
contaiming 80 mg of protein and this procedure was found to bt
satisfactory in predicting the lysine content (unpublished data)
Unfortunately however DBC analvsis could not be performec
unless the results of protein analyses were avaiable for thesc
samples as constant protein levels were necessary As we coulc
analyse about 160 samples per day by the DBC procedure and only
about [00~120 sample by the 1 AA method we could not proceec
with the DBC analvsis Therefore we decided to use the procedure
described inthisarticle However our experiments showed that the
UIR reading obtained at constant protun could be related to the
UIR reading obtamned on | g of sample if the latter values arc
calculated and expressed on a constant protein basis (unpubhshec
data) Also a negative and significant correlation (r = =0 743**
was obtaintd bctween the UIR values obtained at one protein leve
and the MKJ protemn value indicating the possible existence of ¢
negative relationship between protein and lysine content ar

when used for routine screening were large and
hence we could not rely on this procedure in our laboratory
(Jambunathan 1977) When the UIR values obtained for the 100
sorghum samples used in the present study were compared with the
micro Kjeldahl protein values a positive and significant

TABLE 11
AC of Dy and Lysine Values (3/100 g P)
Mean Mean {
Determined  Estimsted Error (%)
Lysine No of 1ysine" Lysine® of AAA"
dictable and Level Samples (%) (%) Values
10 139 2 |34 138 075
14179 6 164 17 4
18219 15 199 194 =251
22259 12 239 29
26 299 7 269 268 —037

correlation (r = 0 782°*) was obtained indicating the possibility of
using the DBC procedure for the cstimation of protein in sorghum

TABLE1
Deviatlon of Technicor Auto Analyzer (TAA) Protein
from Micro Kjeldahi (MKJ) Protein Values
Estimated MKJ
Determined MKJ Protein (%) from

Protein Clan No of Protein (%) TAA Values Error
(MKJ) Samples (mean) (mean)* (%)
60-69 i) 640 643 0s
7079 k] 740 7% -14
80-89 7 857 870 IS
90-99 2 945 953 0
100-109 n 1042 10 %9 K}
1no-19 Al 19 1147 07
120-129 20 1240 1236 01
130-139 s 1156 1163 0s
140-149 9 1457 1453 ~01
150~159 5 1534 1530 =03
160-169 4 16 33 1578 -14

‘Estumated MK protein (%) = 0 985 (TAA) + 0 159

TABLED
Correistion Between Dye-Binding Capacity (DBC) and Lysine Content
 Between
Lysine UIR/P*
Prosin  Proteln No of UIR* (s/100 and
Group (%) Sempls  (%T) UIR/P® gP)  Lysine
Low 73107 16 22-36 266-150 1 59-238 0768

Medium 108-147 17 31-63 246~436 1 W-276 093"
Hygh 150-182 28 35-72 232-457 144-298 0951°
All 73-182 S8 2-72 232-4571 W-298 0927

“UIR = Udy Instrument reading P = percent of protein
"Sigmficant at #= 001
y = 0662 X =0 144

*Amino acid analvzer values
"Fstimated as percent lvaine ~ 0662 (LIR P) 0144
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Fig. 1 Relationship between UIR P and lysine content for sorghum
Y = 0644x ~0 082 (n = 100 r = 0 933**)



sorghum. However. conclusions cannot be drawn from this
observation as this was not the objective of the study and also
because of contrasting reports made about this relationship (Hulse
ct al 1980).

We observed that the results of protein and lysine analyses based
on TAA and DBC methods agree fairly well with the MKJ and
amino acid analyzer values, respectively. Considering the time and
effort required to determine protein and lysine values, we
recommend these two rapid procedures in any large breeding
program in which attempts are being made to improve the protein
content and protein quality of sorghum. However, it i important
to test and standardize these two procedures independently in any
laboratory, using sorghums containing a wide runge of protein
contents, before general use in a breeding program. Also. a bulk
check sample should be used to monitor the day-to-day variations,
if any, in the analytical results. We have analyzed over 30.000
sorghum samples using these two rapid procedures. This procedure
was also successfully used 10 monitor the progenies arising out of
crosses between high-lvsine and normal sorghums (Riley 1980).
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