
AD-762 244

A COMPARAT~.ItVE EVALUA'110N OF. 1THE EFFECT-
IVENESS OF BACTERIA TRAPS USING AN
OBJECTIVE METHOD FOR DETERMINING THEA
CONCENTRATION OF A-BACTERIAL -AEROSOL

V.S. Kiktenko, et al.

Foreign Technology- Division7
Wright- Patterson Air.Force Base, Ohio

7 June 1973

71'

DISTRIBUTI.D BY:

National Technical Information Service
:4 S. DEPARTMENT OF COMMERCE

5285 Port Royal Road,. Springfield Va. 22151.



FTD-:iT-23-O0326-73

FOREIGN TECHNOLOGY DIVISION

A COMPARATIVE EVALUATION OF THE EFFECTIVENi2'SS OF
BACTERIA TRAPS USING AN OBJECTIVE METHOD FOR

DETERMINING THE CONCENTRATION OF A BACTERIAL AEROSOL

by

V. S. Kiktenko, S. I. Kudryavtsev,

N. I. Pushchin

Approved for public release;
distribution unlimited.

p'dw.ed b'y

NATIONAL TECHNICAL
INFORMATION SERVICE

1. IVA 211Iil



Security Massific~tion ___________________

DOCUMtHT CON'T'OI. DAh' .

IORIGINATING ACTIVITY (Cotpo,.g, alllhor) SCRT LSIIAI

A 'Fo rce Svy.' tei-l cc~m 1idflfl j

4. ~A COMPARATIVE EVALUATIC'N OF' TI-LHFE'TV~S OF BAC'1ThEA TtHAP2,

USING AN OBJECTIVE METHOD FO HR F TE0. tP (NCENTKATIOI A
BACTERIAL AEROSOL

4 (JESCRIPYiVE NOTES (TYpo of topor? andi Inclusive dates)

Translation ________________________________

A, S. AUTNqORISI (First name, mjddl0 1n](101, l&at name)

V. S. Kikteriko, S. T. Kudryavtsev, 1 . T. Pushchin

6. REFiORT DATE 7a, TOTAL NO. OF PAGE CS jbNOOFRFS

CONTRACT ORt GRANT NO. 90. ORIGINATOR'S REPORT NUMBER(3?

.d

10. DISTRIBUJTION STATEMENT

Approved for public release; distribution ut 11mited.

It SUPPLEMCNTAAY NOTC3 12a. SPONSORING I.4161TARY ACTIVITY

......... Foreign Technology I'ivi sln

IRASTAC j Wright-Pc ttexrson APH, l~

. .0- .H ....

DD. NOV . 17

Se %1,,ttC 14.



FTD-HT- .,3-0526-73

EDITEDTRNLIO
FTD-HT-23-0526-73

A COMPARATIVE EVALUATION OF THE EFFECTIVENESS OF
BACTERIA TRAPS USING AN OBJECTIVE METHOD FOR

-'DETERMINING THE CONCENTRATION OF A,-BACTERIAL AEROSOL

By: V. S. Klktenko, S. i1d-.yavtsev, N. I.
Pushahin

English pages: 6

Source: ANN SSSR. Voprosy Sanltarnoy "i kteuc'iqogi,
i Virusolgii 1965, pp. '109 13

Country of Origin: U-. ..

*Translated by: MSgt.- ictor MesenzefIf

Requestert FTD/PiT,.

q.,~A pp rov ed for -ptublic release-

THIS TRANSLATION I$ A RENDITION OF I'HE ORIQ,1.
NAL FOREIGN TkXT WITHOUT ANY ANALYTICAL OR
EDITORIAL COMMENT, STATEME1NTS OR THFIOIiS 1;REPARED BYI
ADVOCATEDOR IMPLIED ARE THOSE OF THE SOURCE
AND 00 NOT NECESSARILY R~EFL.ECT THE POSITION TRANSLATION DIVISION4
OR OPINION Of T149 PO(REIGN TECHNOLOGY DI- FOREIGN TECHNOLOOGY DIVISION.
VISION. VWP.APB. OHIO.

/ 'T.1 Date I1 9 .L



A COMPARATIVE EVALUATION OF THE EFFECTIVENESS
OF BACTERIA TRAPS, USING AN OBJECTIVE METHOD
FOR DETERMINING THE CONCENTRATION OF A
BACTERIAL AEROSOL

V. S. Kiktenko, S. I. Kudryavtsev
and N. I. Pushchin

In order to determine the microorganism content in air, a.

large number of devices based on various principles haS been

proposed for catching bacteria. Most of the devices do not have

'0 sufficient effectiveness with respect uo determining the particles

of the bacterial and viral aerosols.

TJ

A comparative analysis of the effectiveness of the various

bacteria traps cannct be accomplished due to the abse;nce of

objective methods for determining the bacterltal aerosol. concen-

trations. The mnost accurate data which describe the actual

effectiveness of' the devices could have been obtained by compaving

the obtained results with the determination data on the bacterial

aerosol concentrati-on per unit volume of' air .ln the period
samples were taken. Howvver, the existing methods for ~a qualita-

tive description of' the aerosol, in addition to beinagtedious

and time coii,;uming, to- a considerable degree are based on suhbjec-

'tive methods of estimation, which does, not provide for accurate

results of studies.
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We attempted to apply the objective method for determinin"

the particle concentration in bacterial aerosols, based on using

flow-through ultramicroscope VDK. Based on the latter we developed

a highly sensitive device with an electromechanical counter,

whloh permits us to count. the number of aerosol particles passing

through a cuvette automatically. Using the new method for

determining the aerosol concentration, we carried out a comparative

evaluation of the traps property of the devices designea by

V. S. K'ktenku, S. S. Rechmenskiy, P. P. D'yakonov, A. Ye. Vershigora,

and N. M. Rudpnko, and of the soluble filters made from gelatin

foam, and also ,,tton filters impregnated with a 3% solution

uf gelatin and vaseline mixture, i.e., devices based on the

filtration of aerosols through the liquid and dense soluble filters,

and also on the settling of aerosols by the dispersed liquid.

The procedure for setting up and using the devices was in accordance

with the instructions set up by the authors of these bacteria

traps. In the experiments we produced droplet-type and dense

aerosol phases of Chromobacterium prodigiosum (strain No. 1266)

with particle dispersion from 0.6 to 3.4 U and Bacillus subtilis

(strain No. 8236) with the average particle radius value equal.

to 5 U. Bacterial suspensions containing 0.5 billion microbe

cells were prepared from a physiological solution with an addition

of 15% glycerine and 5% sucrose solution; in preparing suens!ons

of chromobacterium prodigiosum bacillus we also used gelatin

phosphate buffer (gelatin - 2 g, Na2 HPO4 - 4 g, distilled water

1000 ml; pH - 7.0). Suspension containing Bacillus subtIll

spores was heated with shaking at 70-800 -'p a period ol' 5-10

min fore use. The sampling was carried out sA.multaneous y b"-

-4 bacteria traps, 10 liters. of air was.passed thirough each,

the sampling period lasted 1-3 min.

5k" 1; ~Auky 11t; ul,.i ' LOW rczcflted In Tabl e
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Table 5' Comparative effectiveness evaluation of' the bactel'la
traps (average data from 32 series of studics).

Average number of micivo-
organisms de,.,rmined in

No. Devices 1 I of air

IChromobacterium BacillUS
prodigiosum sbii
bacillus

Bacteria-catcher designs:

1 ~.S. Kiktenko ....................... 5,581 6,286

*2 S. S. Richmenskiy .................... 3,189 ~ 4 528l

3 PF. P. Dyakonov ................... 3,081 3,862

*4 N. M. Rudenko ........................ 1,859 2,303

5 iA. Ye. Vershigora ......... ...... i'451 2)402

6 b &.Iuble filters made from
~gelatin foam ................. 152 1,922

7 :Cotton filters:

a) dry cotton wool.............. 21 861

b) dry glass wool ......... 42 ,93

c) glass wool impregnated with
a 3% solution of gelatin and
vaseline mixture .. . . . . . . . . . . 37,218 42,68o

d) cotton wool impregnated with
a 3% solution of gelatin and
vaseline mixture.... 26, 5 3 4 311871

As seen from the presented data, the~ gveatest nuinb('P, of'

microol'ganisiws per 1 1 of' air was detevined by means o f the

Imi'rgnated cot t on f£ iters . The irisJ 1;1) ticunt* number oV i c ro-
orgrisndteindr tt cotton wool and gla.*s wool V1It 1er

,.t thout impregniation izs evldcntly .~xpla ttwd by denth, of' Chrri'o-

baotertum -piodigiosum bacillu , which i~s S:)POVUtec b;y 0he .. vo-Ai1;.,

or the study of' Bneolllus SUbti lil. We 01011.1d ZVtO-3 t,1kO hI-utc

Acocount tho d ri tcultV connectedi Wi th was~hlnr out the mIntel-
e.,~iim I Pr!no 1om the cotton.
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Data presented in Table 5 obtained their confirmation during

the study of the retaining property of devices, using the.

riephelometry method with respect to the oil mist particles and

Chromobacterium prodigiosuin bacillus aerosol. The particle size

* of the oil mist was 0.31-0.34 ji

The study results are presented in Table 6.

Table 6. The slip-through factor in various-devices with respect
to oil mist and bacterial aerosol particles.______ ____

Slip-through

Filtev material Amount of fatr(n%
material Oi it Bacterial
(in g/mi) aerosol

Gls wo..................... 10 2.1 5.5

C.otton wool ......................... 5 0.8 1,05

0Gl.tss wool impregnated with a
3% solution of gelatin and
vaseline mixture ................ 10 +12 ri

of 1irlpreg-
Impegatd otonw4~l...... nation 8.1 0.35
Imrenaedcotn oo ...... 5 + 12 mil 0.1 0.02),

of imnpreg-
nation

Bacteria traps of different
des ignis............ ..... 4-40 mn 1 42-248

of fI It r edi

As shown by the dt (p.resent.in h )th ihs

olp-Ltrough .actor was observed in the devices cf sa'u desig11;

th te lowest retaining proporty was nioted in the soluL~ filterF

mnade from gelatin foam in which the slI p-through Uactor comprised

9298.The device designod by V.. S. Ktktenko had a slip-through

f~Ta( ,r in the range of' 42-48% with respect to the oil mist;.

L&cter'ial aerosoi concentration in the ch,-mbei' wan (teterflirned

d u r n g the sampling period by means o1' a photooiectroric deviot,

(Table 7).
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Table 7. Aerosol particle concentration in the chambev during thec
air sampling period (average data based on 18 series or' Lsudie: ).

Readings by the photoelectronic particle counter (In 1 7. ov aiv)

Immediately af terI
after 5 min 10 min 15 mi 20 min 25 ",1,11 3 0 1i 1 1
spraying 3 mmti

1441I700 1438286 1 390018 1 103321 1 02S040 987654 9634 804206

The aerosol concentration was calcu. ied by the formula:

N d.N
n=V W

where N -number of counted flashes (particles); W -aerosol-

V volume; d - constant of the given diaphragm opening with a g~vten

optical system; V -aerosol volume in which the number of7 partiecs

was counted.

As seen from the data presented in Table 7 the aerosol

* concentration in the chamber dropped only 1130n minutes after-

the suspension was sprayed relative Wtos initial concentration

determined Immediately after the suspension wasn!.prayed. Coni-

seq4uently; no signi ficant change in aeros-ol. (oncentratlin was-

noted during the sampling period.

Conaidering the fact that the photooleotnonie counter'

determines the total concentration of~ aerosol Wo s :~'iol-w

do not necessarily contain the microorganitsis , It seomed :idvi nablr

to compute the approximate number -of'parLIr V tot' ortaIn Inia.tho

microbe calls per unit volume.

- To determlne the total number of pnrt les- of' tho bhw I I :a

ne Io conts tning microbb calln ~,we used the mothod oV t'ry Lnr

* tht d 1n lt phase of the bacterial aernool by pas;s Ing I t through

T3HT.-- , -7



the silica gel desiccating columns. Concentration of the bacterial

* aerosol particles (solid or droplet-nuclear fraction) determined

by means of the photoelectronic particle counter comprised on

-*.the average 43,250/1 Z of air in the chamber during the sampling

by the devices, which comprised about 3% of the total number of

* aerosol particles. Using this method to determine the number

of aerosol particles containing the microorganisms and, also,

' taking into account the evaluation results of the device effec-

tiveness, it is possible to determine an approximate quantity

which characterizes the trapping property of a particular device.

Thus, taking into consideration the data in Table 5, we find that

with the aid of the bacteria trap with cotton filters imoregnated

with a 3% solution of gelatin and vaseline mixture, 89% of all

microorganisms found in a unit volume of the chamber air are

-;determined; the trappingproperty of other devices varies in the

range of 0.3 to 14%. It is necessary to indicaLe that the

pres mted data do not include the percent of microorganisrn that

die during the spraying and sampling using the bacteria trapts

or various designs.

CONCLUSIONS

1. The methods used by various authors to determine the

effectiveness of the bacteria traps based on the LedimentatIon.

and filtration principle rely on subjective methods ol' estimation,

which affects the accuracy of the obtained results.

2. We p-opose an objective metho or. estimating the

effectiveness of the bacteria traps, uillng the photoelectro-ic."

particle counter which enables one to determine th, traps propety

of' devices talking into account the concentratlon of th baotrlaI

1ra 0)0 parti.cles during tamp.ling..
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