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CHANGES OCCURRING IN MILK POWDER SUBJECTED
TO GAMMA RAYING

M. LtUCZAK (WARSZAWA)

This work relates to an investigation of organoleptic changes occur-
ring in milk powder subjected to irradiation and also to changes in the
total content of bacteria and in the nutritive value (content of vitamins
B).

Full powdered milk samples from various dairies were examined.
Milk was irradiated with doses from 3 X 10¢ rads to 100 X 10* rads
(1 Mrad) in a source C-60 having an activeness of 4000 curie and output
of 3 X 105 rads/hr.

The effect of various doses of rays on the organoleptic properties of
full milk powder was tested and, under the circumstances in which the
testing was carried out, a dose of 4.5 X 10* rads was found to be the
threshold value causing still no changes in milk powder taste. The TBA
value was the same as for the control sample (not irradiated).

6 < 10 rads were accepted as the threshold dose for full milk by
Glew!, and 5 X 10* by Lea. Both these doses are only slightly higher
than those proposed by the author. It is possible that the differences
are due to different criteria of evaluating the organoleptic values of the
milk powder, or differences in the chemical composition of milk resul-
ting from different races, feed, etc.

Further experience concerning the effect of rays on the preservation
of the total bacteria content in milk has shown that even the very small
doses of the order of 3 X 104 rads resulted in the absence of bacteria in
the irradiated milk diluted 103, until the third month of storage.

With larger doses of rays used, no bacteria were found in a 103 dilu-
tion of milk stored for 6 months. This means that bacteria in milk pow-
der are more sensitive to the irradiation and therefore most of them
are killed even with very small doses of rays. No data concerning the
destruction of bacteria in milk powder submitted to irradiation are
avaible in the literature. According to data quoted by Warseck 3, a dose
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of 0.1 to 0.75 Mrad is necessary to kill 99% of all the bacteria contained
in liquid milk.

As regards data concerning the preservation of B,, B,, B,, and bio-
tine in the irradiated powder, the losses in these vitamins were quite
evident. Depending on the dose applied, they are 5 to 17% for thiamin,
3 to 16% for riboflavin and 2 ro 9% for cobalamin (Vitamin B,,).

No biotine losses in powdered milk irradiated with from 3 X 10¢ to
100 X 104 rads were found. There are only few works dealing with the
effect of the ionizing rays on vitamins contained in full powdered milk.
According to Ziporin ¢, thiamin and riboflavin were not destructively
affected by irradiation. Jeghiazarov > has also reported the radio-resis-
tant behaviour of thiamin in milk powder. No data concerning the be-
haviour of cobalamin and biotine in milk powder subjected to irradiation
are available. According to our investigations, certain, very small losses
of vitamins B,, B, and B,, in milk powder occur as a results of irradia-
tion. The differences between the data quoted by the above mentioned
authors and those obtained by us and concerning the destructive effect
of irradiation on thiamin and riboflavin contained in full powder milk,
are presumably due to the application of somewhat different methods
of determining B,, and B, and the chemical composition of milk powder
or, presumably, also the time for which sample was irradiated as well as
its size and packing.

CONCLUSIONS

1. Under our test conditions, the dose of 4.5 X 104 rads is proposed as the thres-
hold dose for full powdered milk.

2. It has been found that the irradiation with small doses results in a consi-
derable reduction of the total amount of bacteria in milk powder.

3. Vitamin B], 32 and B12 losses have been observed in the irradiated full milk
powder, while biotine was resistant to the doses applied.
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Streszczenie

ZMIANY W MLEKU PELNYM W PROSZKU POD WPLYWEM
PROMIENIOWANIA GAMMA

M. LUCZAK (WARSZAWA)

Zbadano zmiany organoleptyczne zachodzgce w mleku i mleku pelnym w prosz-
ku pod wplywem roéznych dawek promieniowania gamma, jak rowniez zmiany
ogolnej iloSci bakterii oraz zawartosci witaminy Bl, Bz, B12 i biotyny. Badania
wykazaly, ze:

— dawka progowa dla mleka pelnego w proszku wynosi 4,5 X 10* radow,

— w napromieniowanym mleku pelnym w proszku nastepuje obnizenie ogoélnej
ilosci bakterili,

— napromieniowanie mleka pelnego w proszku prowadzi do strat witaminy Bl,
B2 i B12' Biotyna nie podlega wplywowi promieniowania.

Résumé

CHANGEMENTS PROVOQUES DANS LE LAIT ENTIER EN POUDRE
SOUS L’ACTION DES RAYONS GAMMA

MARIA LUCZAK (VARSOVIE)

Le travail a pour objet I’évaluation des modifications organoleptique du lait
entier et du lait en poudre sous l'influence des rayons gamma, a des doses diffé-
rentes, et la mise en évidence des changements concernant le nombre global des
bactéries et les changements quantitatifs des vitamines: Bl, Bz, B12 et biotine.

Les expériences qui ont été effectuées prouvent que:

1. La dose de seuil pour le lait entier en poudre dans des conditions d’essais
est égale a 4,5 X 104 rads.

2. Dans le lait entier en poudre irradié on a noté une reduction du nombre global
des bactéries.

3. Dans le lait entier en poudre irradié on a constaté des pertes en vitamines
Bl, Bz' B12' La biotine s’est montrée radio-résistante quelque soit la valeur de la
dose de lirradiation.

Summary

CHANGES OCCURRING IN MILK POWDER SUBJECTED TO
GAMMA RAYS

MARIA LUCZAK (WARSZAWA)

The object of this work is to evaluate the organoleptic alterations in whole
milk and milk powders under the influence of various doses of gamma rays, and
to show the changes occuring in the total number of bacteria as well as the
quantitative changes in vitamins B, B,, B12 and biotin contents.
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The experiments carried out prove that:

1. The threshold dose for whole milk powders in the conditions of the experi-
ment is of 4,5 X 104 rads.

2. A decrease of the total number of bacteria was noted in irradiated whole
milk powder.

3. Losses in vitamin B1’ B2, B12 were noted in irradiated whole milk powders.

Biotine proved to be radiation-resistant whatever be the value of the irradiation
dose.

Zusammenfassung

VERANDERUNGEN DES VOLLMILCHPULVERS UNTER DER
EINWIRKUNG DER GAMMASTRAHLUNG

MARIA LUCZAK (WARSZAWA)

Die Veranderungen der organoleptischen Eigenschaften der Milch und Vollmilch
in Pulverform, unter der Einwirkung verschiedener Dosen von Gammastrahlen, die
Verdnderungen der Bakterien-Gesamtzahl sowie des mengenmaissigen Verhaltens
der Vitamine Bl, Bz, B12 und des Biotins wurden untersucht. Die Versuche erga-
ben:

Die Schwellendosis fiir Vollmilchpulver betridgt 4,5 X 104 rad.

Im bestrahlten Vollmilchpulver ist eine Senkung der Bakteriengesamtzahl fest-
gestellt worden.

Die Bestrahlung des Vollmilchpulvers fiihrt zu Verlusten an Vitamin B1’ B,, Blz’
Biotin erwies sich als strahlenbestidndig.

Pe3wme

USMEHEHVA B IEJBHOM CYXOM MOJIOKE IIOA BJIMAHWMEM
IT'AMMA-OBJIYYEHUA

M. JYYAK (BAPIIABA)

MCCJIEI[OBaJIMCb OPTaHOJIEIITUYECCKME VIBMEHEHNA, npoucxogAaime B MOJIOKE
M B LEJbHOM CYXOM MOJIOKE IIOZ BJMAHMEM pPa3JIMYHBIX 03 raMmMa — OOJIy4YyeHuUd,

a TaKXKe M3MEHeHMs OOLIero KoJjmudyecTBa OaKTepmit M COAEpPIKaHMUSA BUTAMMHOB Bj,
By, By u GmoruHa.
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VccnenoBaHusA IOKa3aJiy, 4YTO:

— TmpeaenbHas pA03a ramMmma — OOJyueHMA HOJdA ILEeJbHOT0 CYXOro MOJIOKa cocTa-
Baser 4,5 X 10* panwuii;

— B LIEJILHOM CYXOM MOJIOKE, IIOABEPTHYTOM OOJy4YeHMIO, yMeHbllaeTcsa ooblee
KoJu4yecTBO OakKTepui;

— obJsyJyeHne I1eJIbHOTO CYXOrOo MOJIOKa BbI3bIBaeT II0Tepr BuramMmHOB Bji, Ba
n Bys. BUOTHMH He mojBepraeTrcsa BJIMAHUIO O0JydYeHMUA.



