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ABSTRACT

The use of Corynebacterium carotenogenum, a spectes demandmng liver extracts
for growth, has been suggested for the microbiological evaluation of heart protewmns
associated with heart extracts mcreasingly bemg employed as therapentics.

INTRODUCTION

Determination of the nutrtive value of protems has in the past depended
largely upon the slow, the more tedious and the expensive biological assays
made with chickens, dogs, rabbiis, rats and swine or through direct feeding
experuments on humans, but during recent years suitable microbiological methods
have been designed for the purpose. In faet, within the past decade, several
vseful procedures employing a wide variety of microorganisms have been proposed
(Anderson and Williams, 1951 ; Dunn and Rockland, 1947 ; Fernell and Rosen,
1956 ; Halevy and Grossowicz, 1953; Homn er af, 19545 Mertz et al, 1955;
Pilcher and Willams, 1954 ; Terri ef al., 1956). The purpose of the present
communication is to show that a species from the genus Corpnebacterium, a
genus hitherto not employed for any assay procedures, can be unsed for the
biclogical evaluation of heart proteins from the heart extracts ncreasingly being
used as therapeutics. A note on the taxonomic charactenstics and other
aspects of the bacterium, wviz., Coryneb um  car um has recently
appeared elsewhere (Pradhan and Bhat, 1960). It may be pointed out that this
bacterium, by and large, fulfils the requirements of the test organisms for the
assay (Gavin, 1956) and a stran thereof has been maintained without any
changes for years on liver extract agar.

MATERIALS, METHOD AND RESULTS

Proteins to be tested for their nutritional value were subjected to enzymatic
digestion in a sequence parallel to the human digestron. 5g of the sample, e g.,
vitamin-free casein or soyabean, values of which were previously determined by
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biological experiments and were found to be 80 and 50 respectively, were
incubated for 24 hours at 37°C in 150 ml. of 0 5" pepsin solution adjusted 10
pH 1.8 with hydrochloric acid. A layer of toluene wus wsed dunmg alf
digestions.  On completion of peptic digestion, the solubon was adjucted to
pH 8.4 and buffered with boric acid and potassium chloride buffur,  After
addition of 30 mg. pancreatin and 100mg trypsin the solufion wav Kept inan
incubator (37°C) for 72 hours.  The solution was shaken frequently to imptine
contact between enzyme and substrate.  The hydrolysate was then adjusied to
pH 7.0 and filtered to remove the undigested material.  The contiob 1o which
no protem was added were also subjecled to the same cr/vmate treatments,
The experimental samples consisted of commercil heart extudets puhed wt
random from three different baiches and treated ensymativaily i the same way
in which the controls were run.

The microbiological assay for the cvaluation of the whove proteing was
developed usmg C. carotenogenum as the lest organism whose demands for all
the essential amino acids had previously been determined (Pradhan, 1951 ; 1958),
The basal mediam employed for the assay had the [ollovang woupo i

Glucose 1g
Sodium chloride 0.2g
Magnesium sulphate 0.1g
Calcium pantothenate 000t g
Pyridoxine HCI 00T g
Riboflavin GO0k g
Folic acid 0.0 ¢
Adenine {001 ¢
Guanine 0.0uL g
Dipotassium hydrogen phosphate Gdp
Citric acid 0.2g
Lacticacide 02g
NiacinamidC 0.001 g
Thiamine Hi 0.001g
Vitamin By, 0.000005 g
Biotin 0.00001 g
Uracil 000lg
Tween 80 004

pH adpusted with ammonia to 7 and volume made with distilled water to 10 ml.

The organism was subcultured m liver extract agar slant {Pradhan, 1958)
and on the fourth day, a loopful from the culture was suspended in 10 ml. sterile
saline to obtain a thin suspension free from cluraps. Two drops of this served
as the inoculum for each assay tube contaning 10 ml of the above medinm.
The tubes were incubated at the room temperature {25 ~ 28"(’_‘) for 10 days and
the turbidity was measured on Hilger colorimeter using No & {650 mu) filer.
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The accutacy of the assay was judged by running a parallel assay using the
standard Syreptococcus faecalis sirawn.  The resulis yecoided are presented 1
Table I

TawpLe L

arotenogennm and & favcals as test o

Biologteal vaiups of heart proicins using

51 Bological value as deternuned wiih

Proteins e e S e g
No. S. faecults O, carotenngennm
1 Casein [ R 380 80
2 Soyabean ) Standards 30 35
1 Herzolan B No. 1517} 10 89 1071
2 Herzolan 72/CBLEX erimental 1308 12.94
3 Herzolan ,, 80/CB] 12.41 1221
Discussion

Excepting for the low value obtained for soyabean proteins, the tesults
indicate the usefulness of the organism, viz, C. carotenogenym in determinmng
the biological values of proteins  In fact, the results compared {avourably with
those obtained by the use of S, faecahs as per the method of Terri et al. (1956).
Evaluation of other proteins for their biological values remains to be assessed.
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