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Feeding trials of ::5 grain !orghu 
 samples selected fron the world collection were
 
conducted to stty the effect af aznina acid content anr,po!yphenols on ueight grain
 
in rats as a part of a grain sorghurn protein ;ual-.ty irproveanent projcct. Thc I A
day feeding trials revealed that the weight gain i:: rats uas significantlv influenced
 
by pol-pherol content in grain sorghu. Slow groth or even ueight iossfound
as 
vhen the high polyphenol gra:n sorghum samples uere fe- u.-!i ard nilera 
supplenentation. The influence of the FO! Thenols masied the d:ifferences .,iprotein

level and other auinc acid quality factors in :he fee-. Supplenentat:on cf gra:n 
sales high in pol)-phenols uith soybean oil uea. O,5,10 anri 15 percent scybean 
oil ueai) greatly increased the anoun of weight gain, but did not alter the 
co
parative weight gain responses of :ndividual samples in the h:gh or lo, polyphenol 
groups. Correlations of anino acid, protein with me:ght gair. in high and lo 
poyphenol sorghwz lines nd rezoval of pol>-phenols by chemical dehulling and supple
zentation with individual iAino acids were also studied. 
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Sorghum is the third nost irportant fod crop in the world. Protein quality is of 
major concern aloo? with quantitt in himan diets and in aninal faediln. Protein 
percentages in sorghtm range fron under six percent to over 18 percent in various 
ezperivtental Rrain types. The avera!e protein in nost grain sorghun and other cereal 
grains in comnercial production is about 11 percent. Certain anino acids such as lysine, 
ha-eontne, tryptophan, isoleucine, methionie and cystine .st be present in suffiAent 

quantitites alonrg ,ith other essential amino acids. T7,he amount of variation iW cettain 
anino acis is knodn to be considerable in &orrht=. 

Yield trials, chemical analysir anI feedinp trials in rats are in progress to 
evaluate the nittritive -ality of Prair &orghzn. In biolopical evaluation, the added 
digestibility problezts related to tannin content (catechin equtvalent) iith the cou
plexity of amino acid balance co-piicated the evaluation of lines in prain sorhm. 
Strong Influence of the subf.tances represevite by pzl)phenol on the rate of rat gain 
has resulted in screening for the catechin equivalentr (Vanillin !Tl catechin equiv
alent) level before estitating a rat growth response based on crude protein or anino 
acid balance. The use 3f only protein aaunt and a.no acid content of sarpies, with
ou consideration of tannin content is unreliable. 

A study of i"'-day feecinr trials revealed that the %ei,7hr r-ain In rats was stgntfl
cantly influenced by tannin content in :.rain sorrhu. ;lcr-P 'routh or even veight loss 
vas found --hen high tannin Pratn sorgtt = sa.tples were fed 1,it", vitanin ar- nineral 
supplementation for 14 days. 7The influence of tannin ask.e2 the differences in anino 
acid quality factors In the sorRhun -rains. T.is is due to the fact that high tannin 
somehoi reduces the ilpestibilit of the protein. Evidences for the reduction of digest
ibility of the Protein due to h,:h tannin conte.t in 'rain sorrht %,as supported in other 
experiments *;ith chicks. 

In a study tnvolvin urea on tie relationship becxeen tannin and 1%7MC (In vitro 
Dry "hatter Disappearance), it -as faund that tannin sz-teh-,s- reduces the digestibility 
of the protein nuore than it reduces the Jif-estibiity of t.e carbohydrates. 

Variations in aniro acid levels in chiOc blooi plasma -ere inversely related to the 
anount of tannin in 7rain fed, irAi.cating uptake or assinilation rate .ifferences 
associated -ith auous of tannin fourd tn 0rain samvies. late of gain and. feet' 
efficiency vere adversely influencedi by feedin;. sorhu"n ralns high in tannin or by 
additicn of tannic acid to chich ration.. 

Supple-wntation of grain sables high in tannin -;ith soybean oil 'neal greatly 
ir.crease-; the ancunt of -,eight -air. in rats. It is concluded in the feeding trials that 
hit'her tannin content in R.rain sorghur, si-nificantly le~sds to sloir ,rowth in rats or 
even weight los:. Perhaps tannin interferes uiith the diestblility of available protein 
in grain. Altouph sopple~entation of soybean oil meal greatly increased the ?rou-th 
rate in rats, selectio. of lines with loi, tannin content and the inheritance of liniting 
aminn acids in relation to tannin to assess the nutritive value of grain sorgihu needs 
to be studied. 

Paper presented at the !Midestern Section cf the Aerican Society of Aniral Science,
 

Chicago, Illinois, :ovenber 24, 1972. 
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Table 1. Average protein percent and mino acid 

cosposition in grain sorghun. 

Parameter 

Protein 12.60
 

Lysine 2. 1 

Hist1dim. 2.0
 

Arginine 3.6 

Aspartic Acid 7.8 

Threo-ine 3.3 

Serime 4.5 

Glutaic Ac id 23.2 

Prolinc 8.2 

Cyst ine 0.9 

Glyc ine 3.1 

Alanine 9.9 

VaIin" 5.4 

!ethionine 1.0 

Leuc i no 14.3 

Isoleuc ie 4.1 

Tyrosine 4.5 

Phenylalanine 5.2 

Expressed as percent. 

All anino acids are expressed in percent 
of protein. 



Table 2. 

Protein 
Percent 


8.2 

9.4 

10.4 

11.6 

13.1 


9.0 

10.4 

11.3 

12.3 

12.4 

14.3 


Table 3. 

Protein 
(percent) 

Iligh 
(12.3) 


LOW 

(10.3) 


High 

(12.4) 


LoI 

(10.3) 


Rat growth in reLation to protein and catechin equivalent. 

Catechin 
E' uivalent 

Total 14-day 
epain ( rams) 

2.3 
1.7 
1.4 
0.4 
0.9 

1.2 
2.1 
5.6 
7.3 
6.6 

6.9 
0.5 
0.5 
0.5 
6.3 
0.4 

-3.3 
3.9 
5.7 

11.8 
3.7 
7.6 

Growth perforu.mnce of rats in various levels of 
protein, tannin and soybean oil eal supplementation. 

Tannin 

(percent Soybean 13-day 

catechi,
equivalent 

oil neal rnt 
pain/rat 

in grar5) (in irans) 

LoW 	 0 13 
(0.52) 	 5 33
 

10 49
 
15 55
 

LOW 	 0 9
 
(0.61) 	 5 30
 

10 46
 
15 53
 

High 	 0 3 
(6.3) 	 5 23
 

10 37
 
15 52
 

High 	 0 3 
(4.62) 5 	 24 

10 38
 
15 50
 


