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South Dakota S tate University 
Brookings , South Dakota 

Department of  An imal S cience 
Agricultural Experiment S tati on 

Am ino Acid Supplementat ion of  Opaque-2 Corn 
for Finishing Swine 

A . S .  Series 75-5 1 

Richard C .  Wahls trom , George W .  Libal and John Volz 

Several experiments have shown that opaque-2 corn is superior to normal 
yellow corn for pigs because of i ts higher content o f  the am ino acids lysine 
and tryp tophan . Previous research at this s tat ion has shown that finishing 
pigs fed opaque- 2  corn supplemented wi th lysine or lysine and tryp tophan do 
no t grow as rapidly or efficiently as pigs fed corn and soybean meal . Since 
we have shown that opaque- 2 corn is also defic ient in threonine for the young 
pig , this experiment was conduct ed to s tudy the effect of adding supp lemental 
lysine and threonine to a die t  of opaque-2 corn , minerals and vit amins . 

Exper imental Procedure 

Forty-eight crossb red pigs of an average weight of approximately 1 24 lb . 
were allotted to 1 2  pens of four pigs each on the b asis of  sex , weight and 
ances try . Three pens were assigned to each of  the four treatment groups which 
were as follows: 

1 .  Opaque- 2 corn 
2 .  Opaque- 2 corn p lus 0 . 1 5 %  L-lysine 
3 .  apaque-2 corn plus 0 . 1 5 %  L-lysine and 0 . 10% DL-threonine 
4 .  Normal corn-soyb ean meal , 13% protein 

The amino acid analys is of the opaque-2 corn is shown in table 1 and the 
composi tion of  the rations fed is shown in tab le 2 .  All diets were supple­
mented with minerals and vitamins in amounts neces sary to meet National 
R esearch Council speci ficat ions . Feed and water were both provided ad lib itum. 
Pigs were housed in uninsulated , wooden fram e  houses with concrete floors and 
had access to outside concrete lots whe re feeders and waterers were located . 
The experiment was conducted during the winter months from mid-December to 
mid-Feb ruary . Blood samp les were ob tained at the end o f  the experiment for 
analysis of blood urea ni trogen (BUN ) . 

Results 

The results of  this experiment are present ed in tab le 3 .  PA te of gain of  
pigs fed opaque- 2 corn supp lement ed with lysine or lysine and threonine was 
approximately 8 and 16% fas ter , respectively , than the gain o f  pigs fed the 
opaque- 2 corn diet wi thout am ino acid supplementation . Pigs receiving opaque-2 
corn with added lysine and threonine had gains identical to those for pigs fed 
the corn-soyb ean meal die t . Average dai ly gains for the four treatment groups 
were 1 . 3 1 ,  1 .42 , 1 . 5 1  and 1 . 5 1  lb . for pigs fed the opaque-2 corn alone , with 
lysine , with lys ine and threonine or the com-soybean meal diet , resp ectively . 



- 2 -

Feed eff iciency was improved approximat ely 4 %  when opaque-2 corn was 
supplemented with lys ine or lysine and threonine. However, the bes t fee d : gain 
ratio was ob tained when p igs were fed the corn soyb ean die t. These pigs 
required 4.32 lb. of feed per gain compared to 5.0 1 , 4. 84 and 4. 74 lb. for 
pigs fed the opaque- 2· corn diets. Feed efficiency in this experiment was not 
as good as that ob tained in previous trials on similar diets. One reason for 
the high feed : gain ratios in this t rial could be the adverse weather cond itions 
which occurred during early 1 9 75. These pigs were fed in out side lots and the 
January blizzard caus ed considerab le s tress that very likely affected both 
rate and eff iciency of  gain. 

Average feed consump t ion varied among treatments from 6.4 8 lb. of  feed 
consumed daily by pigs fed the corn-soybean meal diet to 7. 1 6  lb. per day for 
thos e fed opaque- 2 corn supplemented with lys ine and threonine. These dif­
ferences were no t s ignificant ly different. 

Blood urea nitrogen levels did no t dif fer signif icant ly among treatments . 
The highes t value was ob tained in the b lood of  pigs fed the corn-soybean meal 
die t ,  indicat ing that this diet may have had excess protein. 

Sunnnary 

Forty-eight crossb red pigs weighing 124 lb. initially were fed opaque- 2 
corn diets supplemented with minerals and vitamins and different amounts o f  
supplemental amino acids. The opaque-2 corn was improved when supplemented 
with lys ine or a combination of  ly sine and threonine. Pigs fed the opaque-2 
corn diet supp lemented with these two am ino acids gained at the same rate as 
pigs fed a 1 3% protein , com-soybean meal diet , but feed effic iency was 
improved when pigs were fed the corn-soybean meal die t. 

Tab le 1. Amino Acid Analys is 
of Opaque-2 Corn 

Amino acid 

Arginine 
His tidine 
Isoleucine 
Leucine 
Lys ine 
Methionine 
Pheny lalanine 
Threonine 
Valine 
Alanine 
Aspartic acid 
Half cys tine 
Glutamic acid 
Glycine 
Pro line 
Serine 
Tyros ine 
Anunonia 

15 

Percent 

0. 703 
0. 338 
0. 366 
0.9 2 5  
0. 373  
0 . 198 
0.4 6 3  
0.4 2 1  
0.4 86 
0.692  
0.9 18 
0. 1 52 
1. 7 7 8  
0. 64 9 
o. 7 7 6  
0.4 9 3  
o. 333 
0. 309 
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Tab le 2 .  Com posi tion o f  Diets (Percent)  

02ague-2 
OEague-2 + lysine 

Ingredient 02 ague-2 + lys ine + threonine 

02ague- 2 corn 9 7 . 7 5 9 7 . 56 9 7 . 4 6 
Normal corn 
Soyb ean meal , 44% 
Dicalcium phosphate 0 . 6 6  0 . 6 6  0 . 66 
Limestone 0. 89 0 . 89 0 . 89 
Trace minerali zed salta 

b a .so 0 . 50 0 . 50 
Vitamin-antib iotic prem ix 0 . 20 0 . 20 0 . 20 
L-lys ineC 0 . 1 9 0 . 1 9 
DL-threonine 0 . 10 

aContained 0 . 8% zinc . 

No rmal 
corn-SBN 

85 . 85 
1 2 . 05 
0 . 45  
0 . 9 5 
o.so 
0 . 20 

bProvided per lb . of diet : vitamin A ,  1 500 IU ; vitamin D ,  150 IU ; 
ribo flavin , 1 . 25 mg ; pantothenic acid , 5 mg ; niacin , 1 0  mg: choline , 50 mg; 
vitam in Biz , 7 . 5  mcg and ty losin , 10  m il ligrams . 

CL-lys ine monohydrochloride ( 78% lys ine) . 

Tab le 3 .  Effect o f  Lys ine and Threonine Supplementation o f  
OE aque- 2 Corn for Finishing Pigs 

02ague-2 
02a9ue-2 + lys ine 

Item 02ague-2 + lys ine + threonine 

N umber of pigs a 12  1 2  12  
Avg . ini tial wt . , lb . 1 24 . 5  124 . 5  1 24 . 7  
Avg . final wt . , lb . 1 9 7 . 8  2 04 . 3  209 . 0  
Avg . dai ly gain , lb . b 1 .  3 1  1 . 42 1 . 5 1  
Avg .  daily feed , lb . 6 . 54 6 . 85 7. 1 6  
Feed / gain , lb . 5 .o 1  4 . 84 4 . 79 
B loo d urea nitro gen , mg % 10 . 2  9 . 8  1 0 . 5  

Normal 
corn-SBM 

1 2  
1 2 4 . 8  
209 . 5  

1 . 5 1  
6 . 48 
4 . 32 

1 1 .  9 

:Three replicates o f  four pigs each . 
Si gnificant sex di fferences , P< . 05 (barrows , 1 . 53 vs . gilts , 1 . 35 ) . 
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