
TRANSLATION NO. •/ ?-<

DAT€02

N

DDC AVAILABILITY NOTICE

Qualified requestors may obtain copies of this
document from DDC.

This publication has been translated from the
open literature and is available to the general
public. Non-DOD agencies may purchase this
publicatiov from the Clearinghouse for Federal
Scientific and Technical Information, U. S.
Department of Commerce, Springfield, Va.

SEP 2 6190

DEPARTMENT OF THE ARMY _
Fort Detrick j Thi document has boon approved

Frederick, Maryland for public release and sale; its

Reproducod by the distribution is unlimitedI•CLEARINGHOUSE *-- -- -

for Fedoral Svcentifc & Techncal

Information Springheld VA 22151



NOTICE

THIS DOCUMENT IS BEST

QUALITY AVAILABLE. THE COPY

FURNISHED TO DTIC CONTAINED

A SIGNIFICANT NUMBER OF

PAGES WHICH DO NOT

REPRODUCE LEGIBLY.



EFFECT OF SOME CHEMICALS ON MICROFLORA OF GRAPE JUICE

Izvestiya Akademii Nauk P. I. Skoropad,
,koldavskoX SSR (News of the V. V. Kotelev and
'Academy or Selences Moldavian SSR) Kh. V. Allman
No. 7, 1962, Pages ai-3

Sorblc acid is used in foreign countries as a preser-
vative for canning perishable foodstuffs(4,6). Research work
was also carried out In the Sovilt Union In order to adopt sor-
bic acid as a preservative(l,2,5) * However, sorbic acid Is
not used widely in the approved quantities because of its
high cost. Moreover, sorbic acid is not a sufficiently reli-
able preservative of grape juice. Therefore, the study of the
effect of chemical preparations and antibiotics on the micro-
flora of grape juice is an urgent problem.

The object of this work was to find the most effective
preparation that would satisfy the requirements of a preserva-
tive. For this purpose we studied the following substancesk
pyromucic acid, methyl and ethyl ethers of b-nitropyromucio
acid (menips and enips), 6-chlorpyromucic acid, 6-methylpyro-
mucic acid and others.. These substances were synthesised from
furfurole in the InstitUte of Chemistry of the Academy of
Scienc-es, Moldavian SSR, (Academician A. V. Lazur'yevskiy's
laboratory)*

moreover, ,* studied the antibiotics Inystatin, grisin,

polymyxin, biocillin and others.
The chemical substances and antibiotics were tested

under laboratory and semi-industrial conditions.
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I* Laboratory Experiments

C In order to' make a preliminary study of the effective-
ness of the preparations in comparison with sorbic acid, we
carried out short experiments according to the following method.

Sterile grape juice was poured into test tubes in the
amount of 4-4.b ml. The preparations were introduced into the
juice by the nethod of aerial dilutions. In order to obtain
the necessary concentration the juice in the test tubes was
inoculated with one drop of 1-billion microorganism suspension
of the following cultures: Saccharomyces cerevisiae, Saccharo-
myces vii, Aspergillus niger, Mucor ap. and a mold fungus iso-
lated from grape luice. The inoculated test tubes with the
juice were kept in a thermostatically controlled chamber at a
temperature of 28-30O0 for five days. The test tubes with the
A juice were examined daily. Juice without the preparation served
as a control. The juice was considered spoiled if the follow-
l:g conditions appeared: gas formation, sediment, cloudiness,
appearance of a film within or on the surface of the juice.
After five days, the juices from the test tubes which did not
show spoilage mere inoculated into a sterile grape juice in or-
der to ascertain more precisely the inhibiting effect of the
preparation.

Table 1 shows the results of our verification of the
effect of the preparation on the microflora of grape juice*,

( It can be seen from Table 1 that pyromucli acid, b-chlor-
pyromuci acid, b-methylpyromucle, 3-chlorasol and 2-chlorani-
lide do not inhibit the development of the microflora which
cuses grape Juice to spoil. As can be seen, the juice with
the above-mentioned substances which was inoculated with micro-
organisms fermented during the 24 and 48 hour periods.

The juice with the menips and snips preparations In the
mount of 0.012-0.10% remained transparent for five days, and
with serbia acid in a concentration of 0.012% it fomented on
the second day.

In a similar wa7 we studied the threshold concentration
of the menips and enips preparations and sorbic acid inhibiting
the development of test cultures of the microorganims. The
results of these studies are shown in Table 2.

**All Tables show average data of 2-3 repeated tests*
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It can be seen from the Table that these prepirations
Smenips at a concentration of 0.003%, enipa at O.O06%j and aor-

-bic acid at 0.0b:6 inhibit the development of yeast cultures.
:A higher concentration is necessary for the mold fungus.

In addition to testing the preparatioas with artificial
inoculation we also conducted experiments on the effect of the
preparations on a natural insemination of juice with microor-
ganisms. For this purpose we used grape juice which had been
in cold storage in tanks for five months. The.total natural
inseu.iation of the juice was 100,000 cells in 1 ml of the
juice.

A definite amount of the preparations was introduced
into each 25O ml-capacity conic flask. containing 100 ml of
grape juice. The flasks with the juice were, kept at a temper-
ature of 28-Z3o for 24 hours and at room temperature for the
remaining time. The results of the experiment are shown in
Table 3.

It can be seen from the Table that the most active pre-
parations are enips and monips. The juice with the menips pre-
paration in the amount of 200 mg/i preserved for five months
and longer.

Sorbic acid in the amount of 200 mg/I inhibited the fer-
mentation of the j•tice for 9 days, but 100 mg/l proved Ineffec-
tive.

In order to determine the combined effect of preparation
enips and various temperatures of pasteurisation on the preser-
vation of juice, we conducted an experiment in conic flasks of
2bO ml, The results of this experiment are shown In Table 4.

it can be seen from the Table that It is more effective
to use a combination ct preparation enips In the amount of
60 mg per one liter of juine and heating for five minutes at
a temperature of 6b-70oC, which preserved the juice in the
course of one month.

Besides chemical preparations, we studied the effect
of antibiotics on the microflora of grape juice. The experi-
ments were carried out on sterile grape juice following the
method adopted for chemical preparations, The results of the
experiments are given In Table 69
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It can be seen from the Table that nystatin in the
4, amount of 100 mg/l of Juice is the most active and inhibits

fermentation for 20 days. Other antibiotics, such as bioall-
lin,polymyxin, mycerin No. 2886, 2539, 2789, did not yield
pos'tive results under the same conditions. However, nystatin
noticeably changes the odor of the Juice, which is in agree-

ment with the experimental data of the laboratory of antibio-

tics of the TaNIIKO? (Central Research Institute, Canning and
Vegetable Drying Industry)*

Table 2
Threshold Concentration of Preparations Inhibiting the

Development of th. Test Cultures of Microorganisms*

culture of preparertions, %
. . ...... n ipU m e n ip s S o r b id

microorsnM Aid

i; jP ; HII C.Cd edC @ I .....
Sacchsr6myces ceevisaCe .-- -- - - ----

S. vin ............. I

S. vni 9 .. ........
S.-vni 9 .• o . . . . - .... ... ..

M ucor sp . . . . . .... . -, - --- --f--I--,-IK

Mnerglllus n.ger ......

Note, . bacterioidsl oharaotoriftiot 4 baotortostatio

obarsoterietia.
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Table S
Preservation Effect of 8ome Preparations on Grape Juice

o W

Preservmtion of juice, days

4.4 3l4 5 6 10I30 40I481
_ _ MOBSo

control with~out 'tLtz ..
trepmroktion . .- +

Coriral .... 30 - -

Nitrofungin 30 - - +
60 - - --

Sorbia Acid * 10- +

2,00 - +

Enip.........50 +
100+

monip . . . .s2- +

20o0- -- -+ -----

Notes fomete~d;~S sterile

Table 4
Combined Effect of Preparatlon fnips in a Concentration

- of 0,00b$ and Heating in the Course of Five Minutes
at Various Temperatures on the Preservation of Grape Juice

' Storage period of Juice,
variant AD, I I. ...I ..

Control(without prop.) 5O +1

Control(vithout hae*. -50 - .+ 1 1
JU,.oeo- snip . .. 0 - - +

Control(vithout prepJ 60 - +
juie sipe . . . e 6 - - ---- i- +

Control(vithout Prov) 65 -- -- I
jTuto@--* i13 .+6 --------------------- ---

Control(vithou-9 orej M7o - - + +

juice1- onip .. o 70 -

Notes -Fementedo + Sterile

W 6 do
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Table 5

Storage Period of Grape Juice A)epending on the Antibiotic
Used (in a concentration of'100 mg/1).

aratDuration of 1torege, days.SVariant
1______________ 112 13 4 20t

Grape juice (control) .... , +

GrSpe *luice*antiblofio 2PM. - +

",rspe juioe .antibiotic 2339. - +

Grrpe Juicee-antibiotic 2789. - +

Graee *l ie.-biocillin a . * - +

Grape Juioe-t'oPiYIn * * * +

Grape Juicei-grisin. * . - - +

Grmno. Juice--myoerit • "

Grape Juice .- nystatitn. -

Notes ,-"oermented, 1- Sterile

JI1 Studies on Effective Preparations Under
Semi-Industria . Conditions

Preparations which were found to be most effective un-

der laboratory conditions were further tested-under semi-in-
dustrial conditions. For this purpose, the laboratories of
the Kishinev Fruit Canning Plant conducted two variants of the
experiment. They used grape juice which was kept in cold stor-
age (tank) for five months with a total natural insemination
of 27 million cells in 1 ml of juice.

In the first variant, the 4uice was pasteurized for
five minutes at a temperature of 600 and in the second vari-
ant -- five minutes at 750. After the necessary quantities
of the preparations have been added, the juice was poured into

glass jars 83-1, covered with air-tight lids and sealed on a
sealing machine.

The results of the experiment are given in Table 6.
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Table 6
Effect of Preparations Men•p•sand Enips and Short-Duration

SiPasteurization on the Preservation of Grape Juice

4a• m. preservation of
|4) 1 a=.,•.' (io odY

. Rris t 32 1 10 20 24

[ o0 _| __ ,,_, 1 " . I - Iw .o

Control (without prep.). - 75C +
Juice j- . . . . .0*t*. - - -

0,01 -

0,02 . . .
0.02 - • - -

juioo+-enip U....' 0,01 , • - -

0,01 - - • -

0.02------ ---- .

0.02 .7•-- ---

.Control (without pep.). -- *C -. +jujoo + Madeno 0.01 , •• -
3ue4fiS0,01 . -• ,-

0.02

:uloet .rni2p 0,01------------------
0.01 - -•

0,02 . -

0.02 . •

The Table shows that the control specimens without the
preparations fermented on the second-third day while juices
with preparations snips and menips In the amount of 100-200
mg per one liter remained unchanged in the course of eight
months.

In the laboratory of the Kalarash Fruit Canning Plant,
a semi-industrial experiment was conducted with preparations
menips and p -propiolactone. For this purpose they use plum
compote, apple and grape Juice -- semi-finished products.
For this studTy the compote was prepared according to techno-
logical instructions and the juices were obtained after squess-
1mg and coarse filtration. After heating the juices to a fixed
temperature, a weighed or measured mount of the preparation

a8-
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was introduced. The juice was poured into glass jars 8Z-i,
covered with air-tight lids and sealed with a manual sealer.
The experimental products were stored in the laboratory at a
temperature of 24-280 C. All experiments were carried out twice
and repeated 2-6 times.

Table 7
Storage Time of Juices and Compote Depending on the Pasteuri-
zation Temperature and the Amount of Introduced Preparations

S4Q Storage period, days

Variant Juices
rpple Plum compoteSGrape Lpplo

Control (without prep.) S0t 2 1 2
60T 8 6 7
70C 19 601>

Menips 0,005% 2
0,01% 2 2 2

0,02% 2 2 2

Menips 0.05% S0t 15

W0 60&>

70T 60a
0,01% WC 25 16

60t 60&> 90> 25
70' 60> 901>

0,02% S0t 30

Got 60&> go6> 270&>

70*C 60&>
6 -propiolsotonse n

0,1/1000* -

0,211O0 0 i

011/tO 50T 40 &> 240 1> 5
0,11100 60T 4> . 270>
0,2/100 5WC ' 45 6
0.2/100 60C 45&> . 2701>

0,2/100 70T 270&>

0,05/100 UPC 6
0.05/100 WC 270&>

*Amont of +upropiolacton.o minutmi per loo, s of juio..



The data on the dependence of the iength of storage on
the .preparations uses and the temperature of pasteurization
are shown in Table 7, from which we can see that pasteuriza-
tion at 500 does not preserve grape juice. A combined use of
preparation menips in the amount of bO to 250 mg/l and pasteur-
ization in the course of five minutes at a temperature of
6U-700 preserves the juice for 60 or more days. 0 -propiolac-
tone In the amount of 0.1 ml per 100 ml of juice and pastuor-
ization in the course of five minutes at 50oC preserves grape
juice for 4b or more days.

Menips did not yield positive results In apple juice
in a concentration of 0.01% + pasteurization in the course of
five minutes at b0o0 . A -propiolactone preserves apple juice
for eight or more montha.

Our analysis of the data on the plum compote has shown
that pasteurization temperattwe of WO° in combination with

A3 -propiolactone in various concentrations is ineffective.
The combination of pasteurization at a temperature of 60-70o
and various volumes of ( -propiolactone preserves the product
within 9 and more months.

The MIE0G* (Kishinev) Institute for 10 months has been
conducting experiments on the toxicologic properties of pre-
paration menips on animal organism (rats, rabbits). Their
preliminary data indicate that the preparation is not toxic
in chronic experiments when used in the doses recommended for
canning*

Conclusions

1. Preparations menips and P -propiolactone deserve
particular attention in connection with their antimicrobic
effect on the natural microflora of grape juice.

2. To inhibit the growth of yeast fungus in a monocul-
ture on grape juice, it is necessary to use preparation menips
in the amount of 0.00Z%, and for mold fungus -- 0.01-0.02%.

3. /A -proplolactone in the amount of I ml per one
liter of juice in combination with 6 minute pasteurization at
a temperature of WO0 inhibits the microflora and prevents can-.
ned fruit from spoiling*

*Vyoldavian Institute of Epidai•ology, Microbiology ad Hygiene
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4. Among the studied antibiotics, only nystatin had
an inhibiting effect on the development of yeast in the course
of 20 days.

5. According to the preliminary data of the MIEIG (Kishi-
nev), preparation menips (mothyl ether of 5-nitropyromucic acid)
tested on rats in doses 10-100 times greater than those recom-
mended for canning does not have any toxic effect on the organ-
Lam of an animal.
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