
MICROBlOLOCICAL EVALUATION OF HEART PROTEINS USING 
COKYMEBACTELTIUM CARBTENOGENUM 

I N T ~ ~ u D ~ c L I ~ N  

Deiennmation ol" the nutrltrvc value of protelns has in the p:lst depcnded 
largely upon thc slow, the  more tedious and the cxpensivc biological assays 
made with chickens, dogs, rabb~ls ,  rats and swine or through d m c t  feedmg 
expermrents on humans, hut during recent years su~table rn~crobiological methods 
have been designed for t h c  purpose. In f a u ,  within the past decade, several 
useful procedures employing a w ~ d e  variety of microorgan~ims have been proposed 
(Anderson and W~lbanls, 1551 ; Dunn and Rockland, 1947 ; Fernell and Kosen, 
1956 ; Halevy and Grossowicz, 1951; Horn cl o l ,  1994; Mertz rt a / ,  1555; 
Pilcber and Wdllarns, 1954; Terri el a]., 1956). The purpose of the prescnt 
unnmunrcaiion is to show that a species from the genus Coryn~bacteriunr, a 
genus hitherto not en~ployed for any assay procedures, can be used for the 
biological evaluation of heart proteins from the  heart extracts increasingly being 
used as iherapeutss. A note on  the  taxonomic character~stica and other 
aspects of the bacterium, vlz., Corynebacrerium earorenopenurn has recently 
appeared elsewhere ( ~ r a d h a n  and Bhat, 1960). I t  may be pomted out that this 
bacternnn, by and large, fulfils the requlremenis of the test orgcanisms for the 
assay (Cavin, 1956) and a stram thereof has been maintained wlthout any 
changes for years o n  liver extract agar. 

Protcins to be tcslcd for thelr nutritional value werc subjected t o  enzymatic 
digestlon in a scqucnce parallel to the human digestlon. 5 g  of the sample, e p . ,  
vitamin-free cascln or soyahean, values of which were previously determmed by 
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biological experiments and were found to he XO and 50 r:-.pc~rively, sere  
incubated for 24 hours at 37°C in 150 ml. of 0 5 '',, pcpvn ssi!!tlo~i .idjii.iied lo 
pH 1.8 with hydrochloric wid. A layer of 1.olucne \\..I\ iiir~l iiurinp ;ill 
digcst~oos. On completioo of peptic d~gestion, thc a d u l r o n  n m  i ~ l i ~ ~ i l ~ d  10 
pH 8.4 and buffered with boric acid and potassium ch!oridc h~di';!. Altvr 
addition of 30mg. pnncrcatm and iOOmg trypsin tliu , 3 ( > l i i t i i i ~ r  a.h bcpt in ;in 
incubator ( 3 7 " ~ )  for 72 hours. Thc solution was hh.ihun I~orl!icrill) to I I I I ~ I ~ ~ ! ~  

contact between enzyme and sobstrate. Thc hydroly$:ilc w:ia t b w  ;~il!i;\iatl to  

pH 7.0 and filtered to rcmove the undigcsted m;itcri:il. 'I'hc ci)iitri,l\ 1 0  alilch 
no protein w3s added wcre also siibjecled to lllc c;mc r!11111.![~< ! I C , : ~ ~ I C I I I < .  

The experimental samples consisted of con~merci;~l Itci~rt 1!\;1.i:.t\ p ~ h c d  .it 
random from three d~tiercnt batches and treated eilf)~~:.itir.ti!! 111 t!ic sanw nay 
in which the controls were run. 

The microb~ological assay for Lhc evaluation of tltc ithovc ~r~c,lcil:.r u;lr 
developed usmg C. caroienogmum as the lest O I ~ : I W ~ I I  *ho<r deni.:ads Ltr all 
the essential amino acids bad previously hecn dctcrmincil (Pr;~dIi:~n, 19.11 : 19SX). 
The basal med~um employed for Lbe assay had lhc fi~llualng ~ s u . ~ p s ~  i;i .:, 

Glucose b' 
Sodium chlor~de 0.2 :: 
Magnesium sulphate O l i :  
Cnlc~um pnntothcnatr (l.OOl 2 
Pyridoxine HCI 0 i l ~ i f  p 
Riboflavin 0 00 i L. 
Fohc acid tl.iIU1 g 
Ade~line 0 O O i  9 
Guanine 0.Otll t: 
Dipotassium hydrogcn p110spli.ire 0.4 g 
Citr~c acid 0.Zg 
Lactcacide 0 2 g  
NiacinamidC 0.001 $ 
Th~amine A1 0.001 g 
Vitamin Blp 0.0000tt~ g  
Biotin 0.0I100 I g 
Uracil 0 00 1 g 
Tween 80 0 0 4 8  

pH adjusted wlthammonia to 7 and volume madc with disldtcri nnfcr I* IN) ml 

The organism was subcultured m llver extract agar slant ( ~ m d h a e ,  1958) 
and on the fourth day, a loopful from the culture was \n\pcndcd in 10 ml. bterilc 
saline to obtain a thin suspension free from clumps. Two drops of rhis served 
as the inoculum for each assay tube contaming 10 ml. of tile ahove ntediurn. 
The tubes were incubated at the room temperature (25 - 2 8 " ~ )  inr 10 days and 
the turbid~ty was measured on Hilger calorimeter using No X ( L t i ~ m , ~ )  lilter. 



I h c  accuracy of tlic asaay wzs judged by iuaning a paraliel assay =sing the 
slandnril Slrepiococc~rs /necnIis swain. Thc rewlis iecc,idi:d arc presented ~u 
Tahlc I. 

D s s c u s s m ~  

Excepting for thc low valuc obtained for soyabean proteins, the results 
indlcate the risefulness of thc organism, vlz, C. cororenogcnum in determinmg 
the  biolog~cal values of proteins In fact, the results compared favourably with 
those obtained by the  use of S.  faecnlrs as per the method o f  Terri et ol. (1956). 
Evaluation of othcr proteins for their biological valucs remains Lo bc assessed. 
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