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THE USE OF STREPTOCOCCUS FAECALlS, A.T.C.C NO. 6057,
AS A TEST ORGANISM IN A MICROBIOLOGICAL ASSAY

THOMAS A. MClCOY and JOSEPH Q. SNYDER,
The samuel Roberia Noble FoundaUon, Ardmore

Since Lun1n cUscovered in 1881 the necessity of a group of "accessory
factors," much tUne and energy has been spent with the B-complex vitamins.
This increased interest in vitamins has necessitated the development of satis
factory analytical procedures. Since these vitamins occur naturally in such
minute amounts, the conventional chemical and physical methods of analysis
are in many caaes not adequate. In 1939 Snell and Strong (9) reported a
method of analyala U8lDI LactobacUlw case1 as a test organism for riboflavin.
PoUowiDI th1a introduction of the use of lactic acid bacteria as test organisms
for pbyalolOl1cally active substances. the teehn1que of microblolOl1cal analysis
baa been utllbled more exteDslvely than any other methOd for amino acids
and vltam1Da. In the last ten years, several lactic acid bacteria have been
auaested and employed as test orpn1sms. The more common ones are:
.tcac:tobacfUu CU'GbtftoI1&a 11-6 A..T.C.C. No. 801., LactobacUlua caaet A.T.e.C.
No. 1•• l.cIctobGcWu~ LD.-5.· LactobacUlu peatolul, Leuccmo6toc
......,erofda p-eo.~ maenterofda A..T.C.C. No. 635, and strepto-



ACADEMY OP SCIENCE P'ORl9S0 101

100 mg.
50 mg.

1 mg.
1 mg.

0.1 mg.
0.1 mg.
0.1 'mg.
8.0 mg.

.4 mg.

.4 mg.
1.2 mg.
.8 mg.

COCCU& /4eCtlJf& R. A.T.C.C. No. 8M3. Recently this laboratory has developed
a number of analytical procedures ut1Uzlng streptOCOCCU8 '(lUGlfa A.T.e.e.
No. 6057 in microbiological assays. The present paper includes the detaUa of
analyses for ribofiavin, calcium-pantothenate, vitamin u.. niacin, and biotin
using this organism.

ExPDDDlnAL PROCEDt1Rl:

StreptococctU ItUcalis. A. T. e. C. No. 6057, was Isolated by Sherman (1) who
reponed that it has the abWty to oxidiZe glycerol. The organism is main
tained on a stock culture containing 1% glucose. 1% yeast extract, 1% peptone.
and 1%% agar. The culture is transferred bi-weekly as a stab, incubated at
370 C. for twenty-four hours, and stored in the refrigerator.

The inoculum is prepared by transferring the organism to a broth contain
ing 1% peptone, 1% glUCose, and 1% yeast extract and incubating for eight
hours. The cells are centrifuged. washed with sterile isotonic saline twice.
and resuspended. Assay tubes are inoculated with one drop each of this last
cell suspension. The tubes are chUled in an ice bath before and during
inoculation.

After inOCUlation. the tubes are brought to 370 C. in a water bath and
incubated for sIXteen hours. At the end of the incubation period. the tubes
are again chilled in an ice bath and the turbidity of the solution is meaaured
in a Fisher Electrophotometer using a fllter of 650 millimicrons. Just previous
to measur1ng the turbidity of the tubes. the solutions are warmed to prevent
the condensation ot water vapor on the optical cells.

The basal medium is given in Table I. It should be pointed out that the
buffer systems employed utilize sodium citrate and sodium acetate. The
superiority of the c1tra~ buffer in promoting growth has been adequately
demonstrated for S. laecalis R. (7.10), but its effect in preventing the precipi
tation of ferric phosphate has not been previously described. Since S. laectIJu
is also stimulated by the presence of citrate, the use of this ion in the buffer

TABLE I
Compositwn 01 Balal Medium

Expressed in Amount/Tube Final Medium

Casein hydrolosate 100 mg. Na citrate
Tryptophane .5 mg. Na AC'3H,O
Cystine 1.5 mg. ~.
Glucose 60. mg. K.HPO,
Thiamine . BCL 5. .,. Uracil
Ribofiavtn 2.5.,. Adenine'SO.
Ca-Pantothenate 5. .,. Guanine'HCI'2H,O
P A B A 1. "f MgSO..~O-
Pyridoxamine 10. .,. NaCI-
Niacin 5. 'Y Pe80..7HsO-
Polic Acid .G2.,. MnSO..4H,O-
Biotin M 'Y Na citrate-
-Kodltled Salt C

BYstem serves several purposes. Purther. the phosphate alta are reduced to
such a concentration that. in the measurement of total growth, the deaenal
t1zlng effect of the phosphate buffer system at the end point of the titration
(pH 8.8> 18 reduced. The inorganic salta (other than phosphate' alta> are
s1ml1ar to thole employed by Roberts and Snell Ul) in, their salt C solution
except that aodtum citrate is added to prevent the hydrol" and sublequent
precipitation of tile ferric ton. Leu gluCOle Is used thaD in mOlt other bual
medla but higher or lower concentrationa wlll inblblt the growth rate of this
organism. Th1s low concentraUoD Of glUCOle had an added advantage bl that
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the carmeUzation during autoclavlng is held to a mtnimum. The amounts
of the oiher components in the medium are s1mllar to those contained In
other usay aolutlons.

RESULTS

The vitamin curves of riboflavin, biotin, calcium-pantothenate, niacin, and
vitamin B. are shown In Fig. 1. The riboflavin curve is a fairly smooth curve
and It 11 reproducible between 0 to' 40 m-y per tube to within 2 m-y. Lacto
bacUlUl ctJIei will produce a curve between 0 and 500 m~ per tube (9) which
18 tea sel181t1ve than the curve for this organism. Since the most sensitive
part of the curve using S. llUcalis is between 0 and 20 m-y per tube (within
this range the sta~dard deviation of the tubes Is .7), one can detect a sig
nificant d1!ference of 1 m-y per tube. The high sensitivity of this organism
for riboflavin can be favorably compared to the sensitivity of Leuconostoc
me,enterotde, A.T.e.e. No. 10,100 (5).

The growth rate response curve ot biotin shows that a maximum in the
curVe 18 reached when biotin is at a concentration of 2 m-y per tube. The
curve 18 the most sensItive between 0 and .5 m-y per tube. This growth response
curve appears to be more sensitive than that produced by L. arabinosus (11)
which responds to biotin from 0 to 2.5 m-y per tube.

Calcium-pantothenate reaches a maximum at 300 m-y per tube. WhUe this
curv~ covers a longer range of concentration of the vitamins than that
r.equired by L. arabinasus 17-5 (3), S. laecalis gives reproducible results which
w1ll check favorably with assays ~ing the previous organism.

The L. arabinosus 17-5 assay for niacin (6) covers a range of 0 to 500 m-y
per tube. However, there is a break in this standard curve between 300 and
360 m-y per, tube which limits the applicablllty of .this organism in niacin
determinations. S. laecalis produced satisfactory differences in growth re
sp()n8e between 0 and 250 m-y per, tube of niacin; but since the slope of the
curve 18 continually decrea.s1ng, a larger number ot standard tubes are re
quired for accurate determinations. The growth response curve of pyridoxa
mine Is very sensitive between 0 and 8 m-y per tube. However, before this
assay can be run, it is necessary to irradiate the hydrolyzed casein with ultra
violet light. S. faecalis is sensitive to pyridoxine, pyridoxal, and pyridoxamine
and complete details of a method of analysis for these compounds will be
reported in a later paper.

DISCUSSION

To our knowledge, streptococcus laecalis A.T.e.C. No. 6057 has not been
previously utilized in any microbiological procedures. In recent years this
organlsm has been used extensively by this laboratory in the analysis ot some
B vitamins occurring in plant material.

Kocher (4) describes the use of a strain of S. laecalis in the analysis of
calc1um·pantothenate and riboflavin, While the identity of the strain used
in these assays Is not spec1fied, it is apparently not A.T.e.C. No. 6057 since
it does not respond to ntacin.

Tb1a organ18m can be used in assays of five of the B vitamins with sensi
tivity and reproduc1bWty as good as or better than that, obtained wth pre
vloual1reported organisms. This organ1sm produces vigorous growth at the
end of aiXteen hours of incubation and is not as fastidious in its general
requ1rementB ItS L. CGaet and some of the o~er test organisms. In considering
the use' of S. lGeCGlia in the routine analysis ,of· a.1.ID'Ie number of samples,
tbJa oraamsm wW produce vigorol:lS growth even after being exposed to isotonic
sa11ne 8Olutlon for a period of forty-five minutes. Tests run "-with L. easei.
£.~~ and S. lacalq .ft. show that tPese orpn1sms Will produce



.... co gI o ~ ~ ~ o ~ ~
( ,

A oo '" o-

M
'Y

/T
U

B
E

M
')

'/
T

U
B

E
M

')
'/

T
U

B
E

M
')

'/
T

U
B

E

N
IA

C
IN

C
A

L
C

IU
M

B
IO

T
IN

R
IB

O
F

L
A

V
IN

P
A

N
T

O
T

H
E

N
A

T
E

0
...

W

""
...

0
0

0
0

~
~

-
....

~
t-

)

0
0

0
0

0
0

0
0

(1
1

0
-

u,
0

0
0

0
0

0
o

;
($

M
'Y

/T
U

B
E

P
Y

R
ID

O
X

A
li

Il
N

E

F
IG

U
R

E
1.

V
it

a
m

in
-t

u
rb

id
it

y
C

ur
ve

s
jo

r
S

.
ja

e
ca

lis
A

.
A

.
T

.
C

.
N

o.
60

57
.

... 2



UN PROCBBDINOS OP THE OKLAHOMA

errODeO\Jf results when exPQIed to aa11De for a slm1lar period of time. Further,
S. faecal" 11 not sa faatidtoua with respect to optimum temperature reqUire
ments sa the previoual1 named orpntsms. .

CoIfCLUSIOIfS

Str~ ltuealu A.T.C.C. No. 6057 appears to have a potentiaUty ot
bem, a valuable teat organlam in the ana11a1a of some B vitamins and amino
actda. The high 8ensltivity of th1a organism to relatively small amounts of
lOme of the B vitamins 11 readily appUcable to microbological assays which
compare very favorably with methods of analysis previously published. The
lack of fastidious environmental requirements makes this organism appear
much more favorable for routine analya1s of a large number of samples. At
the present time, the detatled nutrittonal requirements of thts organism are
being studied and these reqUirements along with methods of analysis of
amtno acids using S. lacalfl wID be reported In the future.

The authors would Ute to expreaa their appreciation to Mr. Spencer Michael
Free,- Jr. and Mr. Henry R. Kathrein, who asslated in much of the routine
work involved tn the development of these assay procedures.
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