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ABBTRACT

The effictency of four culture media for reeovery ot heat-activated
and heated Clostridium sporogenes spores was studied. Yeast extrect
agar guve the highest spors recovery. The effect of the method of
preparing the yeasi extract agar on the recovery of heated spotes was
also evaluated, The results indicate that (a) a significantly lower spore
recovery wii obtained when the dexirose was omitted completely or
when added to the medivm before antoclaving, and {B) no significant
difference n spore revovery was found between veast extract agar
freghly mede or prepared and stored at 4 Cup to L1 days before use.

Closiridinm: sporogenes spores are widely used as a
heat process test organism in the food and drug
industrics. Historically, infusion type media have been
usest for recovery -and enumetration of these spotes.
Prepating Infusion media is time-consuming; therefore
many workers have attempted to find other equally
refiable media fortecovering £ sporagenes (1,2, 5,65,

Yeast extract agar (YEA) appears {o be & potentially
good recovery medium for O, sporogenes spores;
however, there are several compositional and usage
poinis yet to be resolved. These include the way YEA s
pesparsd £2 5,63, the effect of added dextrose and the age
of the medinm at the time of use,

This stody was carried ont to determine if YEA can be
eifictently used for recovery of £ sporogenes spores after
heaf-achvation or for thermally-giressed spores, and to
evalenie variation in the preparation and use of YEA,
inclading the effect of adding dexivese to the medinm.

MATERIALS AND METHODS
Spora suspensiong

Spore suspensions were p‘mpﬁ:@d froen O sporoperes PA 3673,
obinined from ©. F. Schosidt Qontisental Can o, Chieage Iitinoin},
using Beof Hoar? infusion Medipm ),

Bevovary mukia

Feast averaes ager (VEAY Yeost extrect, 100 g soluble starch, 18
E BP0, 38 g agar, (88 g dinillled water, (000 m; pH 7.2 aute-
glavod for I8 min ot $21 C, Befors pouring plates, the Sollowing additions
were aneptivally made & HOmi of molten mediuny: 375 mi of 10%
senttom (hloghvostiate sodution, 3.73 mi of 40% dexivoss solufion and
7.5 mi of 4% sodium bivachouate solution, The dexirose solution and
the swifum  Bicarbonaie soluthon were sterflizedt by membrane
Firation, aad the spduon thiogiveoilate solution was sicrBized by hest
LE RN }5 @mink

Meodiffed YEA. AN the YEA wedium ingredizais, inelnding
dextrose. sotium thicgizeoiiag and sodlum bivwbonste warc added 8

*Puper W 10,775, Scientific Jonrnal Seriss. Minngsorg Apricuitvural
vimost Stution, 1. Pan] MN 353608, )

HWarer for injoction i water purified by distfietion or by reverse

osmasls thut meots the USE reguirements for prariffed water.

the time the mediom was prepered. The mediitin wis then autoelived,

Simplified YEA. Prepared as YEA, excepi that addition of the 40%
dextrose solution at the time of platthg was totally eltiminated,

Fork infusion ngar (FI4). Prepared using the procedure of Stumbo
.

Trypticase soy ugar {T8A4). Conimercial dehydrated madive (BBL)
was prepared acearding to manufacturer's directions.

All media, except the YEA, were made 140 11 days in advanee of the
dey of usc. The YEA was prepared on the day of use exeept where
indicaterd. *

Heat-activation experimeny

In this experiment, the objective was tn ovahiaie the effect of malture
mediz on the recovery of hest-activated spores. Ten ul of the spore
sugpension containting appraximately 197 spores por mi wers added to a
tithe containittg 10 ml of water for injection 0SB The tube with its
contents was pleced in bolting water for 8min, At the cod of iw
hesting time, the tube was transferved Lo an ve water bath vati spure
racavery procedures were carsied out.

Thermal destruciion experimenis

In these =xperiiments, the abjective wax o evaluate the effect of
cultere media on reecvery of thermally-strassed theated) spores. Fiee
minuies before the start of heating. [ mI ioontsining approvimately 30
spores: of & water suspenston of £, sporogenes spores was addosd o an
18 % 153 mm serew-cap test (ubs contalsing 10 mf of waker for Injaction
{LISP). The tule amt contenis were beatsd for J win b 2 winisiowe
tetart at 121 C in the first, and T min at 330C in the sccond st of
cxporimends. Affer hesting, the tubes weee framifirred mshddiaiely o
& jos water hath unfil spare recovery was carzied aul.

Recovery provedures

In 2 clean room, the heat-activaied of the Heatsd spor siepension
was dilmted in Bubisrfieki's phosphatz baffor. Five replieadss of the
sppropeiste difntive wore pipetted info Hikbmm dinmeter poirt plaies
ard ahort 20 mi af recovery medham was added o zach plate. The
dittion schieme of the heat-activated or heated spore suspension was
chogen on the basis of the numbor of spores added to the initlel tobe of
water for injection fUSP} nnd the fenpth of the hesting time, o ghe

-saunts in the range of 340 308 colondex per plats,

Media that wore prepared botore the day T use were stnred ar 4
On the day of use the medivm was melted by placiag # in an sntoelaes
at 121 Cfor S min.

The plates were incubated r 4§ hat 2 Tl BBL 533{%8% ansarobic
iars using hydrogen and carbon dioxide Daspri gonorators. Colonics
were enunted with the 2id of a Baclitonie colony counier.

RESULTS AND DisCUSSION

The average plaie counds, the standard deviation and
coefficient of variation of colonies recovered using four
enfture media for heat-zctivated and heat-stressed O
sporogenes spores ace presented in Tablesd and 2
espectively.

The dafa in Tables 1 and 2 suppest thoat the vecovety of
heat-activated spores was of the same magniiude for all
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TABLE 1. Number of heoroothated® Clostti@ium sporogones
spores recovered using four Hfferens media.

TABLE 1. Number of heotstressed®) Chosttidiam spovogenes zporas

Heanp Btanderd of
Subealivre et davintion warinkint mw
wndhn ® & =% from YEAS
YEA 4318 4.32 G
Modifiod - YEA 4832 .72 G + 1.4
Pia 332 349 4408 e B4
T34 335 8.78 gam - 133
BIEioht minutes 0L 100 C,
Z’}Awra ge of five plakes. '

change frors number of colonies vecoversd in YEA.

media tested, whereas the YEA waz a better recovery
medinm for heated spores. These resuits suggest that the
heat-stressed spores have & more specific autritive
requirement than the heat-activated spores, and that the
YEA as used in these experiments is the best of the
alternatives evaluated.

The PIA described by Stumbo ) docs not contain
sodiure bicarbonate or sodinm thioglycoliate, (kdiaug
and Pflag (3) reported that addition of these compounds
increased recovery of heated O Aofulinum spores. If
these compounds had been zdded to the PIA in the
expertments of this smdy, the recovery of . sporogenes
spores might have been increased,

recovernd walng finprditferens media.
I ﬁmaigs Standad Cowiliniont of
3 ks ] Saplistd W iwaggga
maedivm ew% P - byt frasen WEL AT
YEA g4 1977 o iR
Madifled-YEA 478 1305 8.3 PR
PIA 433 8.41 4383 O |
TSA (5. 484 1646 GG
Wipres minttes 58 121 .
@’}ﬁvmga of five plates.

CParcert shange from misber of colnies moovered In YEA,

After YEBA was established ax a better recovery
mediom for the heated O sporogenes spores, four yeast
extract moedium variations were evaluated (Tables 3 aund
4.

The number of heatstressed Gmin, 1210 €
sporogeaes spoes tevavered using fresh and old YEA
and fresh apd old simplitied YEA (pddition of 40%
dextrose eliminatod) i reported in Table 3. In most
instances where & comparison iy possible, higher counts
ware nbiatned when dextrose was added to the medium
at the time of plating, The results do not indieste any
difference in spore recovery between media prepated the
day of the test and media prepared shend of time,

TABLE 3. Number éfﬁmsm.md(a) Clostridium sporogenes ipares recaverad as o fuseston of the YEA medin type and nge.

Menn phate coned (DR

Tesat no. Ttetovery medium Agw of radivnm {(Days Htandard dwiatlon_ ] Coeftivient of varation o/

YEA S0 200 384 0.190

; Stmplified YEA® 0 50 234 1469

YEA : 1 48.2 208 0042

Simplified YEA 1 3.2 402 0,190

" YEA ft 1010 .28 0,091

2 YEA 19 CG06 3.32 10,088
Simplified YEA : 0 444 6.54 0147

3 YEA 0 56.2 8.0 D.143

YEA 18 4.0 5.5 0.143

(Bitented at 121 C for these micnmes.
Mean eoumnt of five piates.

ElSimglified YEA - the addificn of 0% dexirase at e of plafing climinated,

TABLE 4. Number ofhear-stressed™ Chostridium spotogencs spores resovered weing fresk and dd YEA weddss.

f'rosh medinmiel 11 Modiumld T e
Tribe: massibenr o s EPI———- " etr: pinte st o0 S I -y Hrash b}
1 115 1578 116 i (RO
2 31 29718 54 19731 GO9R?
3 33 £ 9777 hE424 CAOORA - DA
4 i4 . 9342 24 o igm T
s 0w 20 101 20043 - 50043
) 4 EHF-1 jit 2R DHIH
7 38 18412 9% L@ {0089
& i1 20853 f24:4 FEireX] Gz
& Hil) 281 8 19242 go9i?
& 22 1.8444 114 20568 -4.1124
i 1532 20086 112 20802 - 0400
Arhmedie Avevage of Log Moan Differencs 80058
Standard Deviation of Log Mean Diffetence il § 5555
@l eoven minutes 22 110C,
@}Amge of twp connts,
EvEa prepared on day of plating,

Hivea prepared {1 days before plating.



The results of 2 more sxtensive experiment comparing
the efficiency of fresh and old YEA for the recovery of
heat-stressed {7 min, 1100 € sporogenes spoves are
shows in Table 4,

The dats inelude the variation iIn heat destruction
dubk io ftuber as well as the variation due fo media
difference feach tube pumber I & separate independent
gveluaiton), The variaiion in heat destruction is the
difference hetwenn the rosults for the frosh medium and
ol medior test for each tube nuwber., The resulis
suggest that fresh mediam may be better then mediom
prepared o few days in advance of the tegt day; however,
# appears that the differences are not sipn#ficant. Since
labotatory efficiency increases iF media can be prapared
in advance, we conclude that this ¢an e done without
@ significant decrease I the resulting spore vecovery,

Yeast exiract apae with additives at time of plating is 2
goad recovery medium for heated €. sporogenes spores,
The rusults suggest that the bagle medium can be
prepared I advance sud stoved at 4 Cuntl used.

AUENUWEEDGMENT

These siadics were supporied in pant by HEW/PDA Tomna
223-75-3828.
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