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Feeding trials ¢f 113 grain sorghum sanples selected from the world collection were
conducted to sfay the effect of anino ac:d content ané polyphenols con werght grain

in rats as & part of a grain sorghun gprotein gquality improvenent proiect. The 14-
day feeding trials veveaied that the weight zain in rats was significantly influenced
by polyphensl content in grain sorghun. Slow growth or even weight 10ss was found
when the high polypheno! grain sorghum samples were fed with vitamin and nineral
supplementation. The influence of the polvphenols nasied the d:fferences :in protein
level and other aminc acid qual:ity factors in the feed. Supplementation cf zrain
samples high in polyphenals xith sovbean o1l mea! ¢0,3,10 and 13 percent scybean

oil meal) greatiy increased the amount of weight gain, but Jid not alter the com-
parative weight gain responses of individual sampies in the h:gh or low polyvphenol
groups. Correlaticns of amino acid, protein with weight gain in high and low
polyphenol sorghum iines snd removal of polypherols by chemical dehulling and supple-
mentation with individuu! amino acids were also studied.
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FAY CRDUTE RELSPONSE RYLATED TO GRALN Qﬁﬂ?ﬂ!#

. Srinivasan and D. L. Nswalt
Departaent of Arronorry, Purdue University

Sorghun {s the third nost icportant focd crop in the world. Protein quality is of
najor concern alopp uvith quantity in hunan diets and in aninal fecedinp. Protein
percentages in sorghun range fron under six percent tc over 18 percent in various
experimental eprain types. The averace protein in most rgratn sorpshum and other cereal
graips in commercial production is about 17 percent. Certafin anfno acids such as lysine,
inreonine, tryptophan, isoleucine, nevhionine and cystine must be nresent in suffficient
quantitites along s*ith other essential anino acids. The amount of variation i ceitain
anino acids is knowun to be considerabtle in sorphun.

Yield trials, chemical analysis ani feedins trials in rats are in progress to
evaluate the nntritive guality of srair sorshum. In biolopical evaluation, the added
digestibility problens related 2o tannin content (catechin equivaleats) vith the com-
plexicy of amino acid balance complicated the evaluation of lines in prain sorchum.
Strong fnfluence of the subrtances representesd by polyphenscl on the rate of rat gain
has resuvlted in screening for the catechin equivalents (Vanillin 'Cl catechin equiv-
2lent) level before estinating a4 rat crouth response based on crude protein or azino
acid balance. The use of caly protein amount and anino acidé content of sarpies, vith-
oul! consideration of tannin content is unreliable.

A study of l4&-day feecinr trials reveaied that the vei~ht rain in rats was signifi-
cantly f{nfluenced by tannin content in <rain sorchun. Slow srouth or even weicht loss
vas found wvhen hiph tannin crata sorghur sannles vere fed with vitanin and nineral
supplenentation for 14 days. 7The influence of tannin —asre! the differences in anico
acid quality factors in the sorghunm srains. This is due to the fact that high tarnin
sonehom: reduces the dipestidilizy of the protein. Fvidences for the reduction of digest-
ftiiity of the orotein due to hiph tannin content in -~rain sorghun vvas supported in other
experinents <sith chicks.

In a study {avolviar urea on the relationship hetueen tannin and IVIROD (In vitro
Dry "atter Jisappearance), it was found thiat tannin sonehwe reduces the dicestibility
of the protain nore than it reduces the dfpestibility of the rarbohydrates.

Varfations ia anino acid lewels tn chicl blood plasna 'rere {nversely related to the
amount of tannin in ~rain fed, indicatinp uptake or assinflation rate Jifferences
associated with anounts of tannin found in srain sanpies. Rate of gain and fced
efficiency iere adversely influenced bv feedine sorchun 2rains hich in tannie or by
audfticn of tannfc acid to chick ration.

Suppleventation of prain samples high in tannin «rith soybean ofl meal greatly
fncreased the amcunt of weight rain in rats. 1t is concluded in the feeding trials that
hipher tannin conteat in rrain sorghurn si-nificantly leads to slow ~routh in rats or
even weight los:. Perhaps tannin interferes vith the dicestibility of avaflable protein
fo erain. Althouph supplementation of soybear o0il neal greatly increased the srowth
rate in rats, selecticx of lines with lov tannin content and the fnheritance of limiting
aninn acids in relation to tannin to assess the nutritive value of grain sorghum needs
to be studied.

! Paper presented at the Mfiduestern Section <f the Anerican Soclety of Anfimal Science,
Chicago, Illinois, lovember 24, 1972,

(This research is supported by the U.S. Agency for International Development through a
contract entitled "Inherftance and Improvenent of Protein Quality and Conteant in Sorghum
bicolor (L.) :toench’ .



Table 1. Awerage protein percent and mino acid
conposition in grain sorghun.

Parameter {iean
Protein 12.6¢
Lysine 2.18
Histfdine 2.0
Arginine 3.6
Aspartic Acid 1.8
Threoaine 3.3
Serine 4.5
Glutanic Acid 23.2
Proline 8.2
Cystine 0.9
Glycine ).l
Alanine 9.9
Valin» 5.4
Methionine 1.0
Leucine 14.3
Isoleucine 4.1
Tyrosine 4.5
Phenylalanine 5.2

i
Expressed as percent.

A1l anino acids are expressed in percent
of protein.



Table 2. Rat grovth in relation to protein and catechin equivalent.

Protein Catechin Total l&-day
¥erceat Fcuivalent rain (grams)
8.2 2.3 1.2
5.4 1.7 2.1
10.4 1.4 5.6
1i.6 0.4 7.0
.y ... 0.5 _ ... 6.6 _
9.0 6.9 -3.3
10.4 0.5 3.9
11.3 0.5 5.7
12.3 0.5 11.6
12.4 6.3 1.7
14.3 0.4 7.6

Table 3. CGrouth performance of rats in various levels of
protein, tannin and soybean oil neal supplementatioca.

Tannin
(percent i 1i-day
:ro::::l) catechir 0??’:::? weight
pe equivalent pafin/rat
in grars) {1in pra=ns)
High Low 0 13
(12.3) (0.52) 5 33
10 49
15 55
Lov Low 0 9
(10.3) (0.61) 5 30
10 46
15 b} |
High iiigh 0 3
(12.4) (6.3) 5 23
10 37
15 52
Low High 0 3
(10.3) (4.62) 5 24
10 38
15 50




