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BLOOD POWDER IRRADIATION FOR IMPROVING HYGIENIC QUALITY br0
CARIDAD VALLADARES, ROGELIO ESPINOSA, margarita MARTIN Food Industry Research Institute, ^  

Havana, Cuba, Ohr
SUMMARY ! We J,
Microbiological stability of blood powder (red fraction of cattles blood) was obtal»1*
using gamma irradiation. Doses of 2 KGy, sufficient to eliminate enterobacterial ^ Tab
decrease the total flora to a level below 103 c. f. u. g"1 in samples evaluated during a Ve* #,0n
storage in polyetllene pouches at room temperature. Yeasts and moulds were not detected jrlg 
storage. No growth of bacteria was detected when doses of 6 KGy were applied. c0ll
INTRODUCTION:
Blood powder has become an important source of protein and blodlsposal iron for human -

$tion. Experiments nave been developed to add it to meat products, biscuits, etc. ( F&?

0̂$

et. al. 1990). Of
, 1 O'Although attention is devoted to microbial contamination of blood collection, total f* i'ep

liquid blood varies between 104 to 105 c. f.u. g-1. L,0\j
According to hygienic regulations raw materials of natural origin for oral pharmacy Tab
pr'oducts have to meet a high microbiological grade. Total flora must not exceed 10̂  c.
(NC-121, 1985), therefore tne present paper deals with the use of gamma radiation to *
Hygienic quality of blood powder, 
MATERIALS AND METHODS,
cattle blood was separated by centrifuging into two fractions. The red fraction was tne)1 %

temperaturadried packed in polyethylene pouches (100g each) and irradiated at room
-ti'Virradiation process was carried out in the Food Irradiation pilot plant of the I»» 1

using a cobalt-60 source. At the beginning of the experiments, the initial activity
source was 1,5 PBq.

„ wJtP bl 1The dose distribution and the calibration function of the plant were determined "
aqueous ferrous sulphate (FricKe) system. The dosimetry solution and the spectropho et.

measurements were made by using the common standard procedure (IAEA, 1987). The /  Son

absorbed dose rate in the irradiation positions was 16.950 Gy/min. The value of the doS«
i*' cahformity ratio, U ( the ratio of maximum to minimum absorbed dose in the product) was 1-

,,0pr ei Jroutine dosimeter used for assisting irradiation process control was ethanol-monochioi
„-/«la(Kovac et. ai. , 1984). Irradiation treatments were different in minimum dose. Inter*
(1> ufluctuated from 0,1 to 25 KGy (those including food conservation dose and radio-sten ( 

dose of pharmaceutical products), but dose increasing was selected according to the 
flora. The higher microbial initial count of blood powder samples was 10*.

¿ P
A f t e r  i r r a d i a t i o n  t r e a tm e n ts ,  samples w ere  taKen f o r  m i c r o b i o l o g i c a l  a n a ly s is , .  / P la t®

t *;re made of mesophilic aerobes (plate count agar 35 1 1°C 46h), enterobacterial couh
i- ix dextrose, 37°C, 24h), yeasts and moulds (Malt extract agar, 30°C, 5 days), MPN

á

646



4:29
i°i'n
hr
lr
°th
‘'»Hi

aerobes (dextrose triptone broth, 37°C, 72h) and MPN of spore-formers anaerobes (liver 
370C| 72h ),

*»9 a
6,3 samples, stored at ambient temperature (25-30°C) were examined (each three months 

year) for the same microbiological analysis. Possible changes in water solubility 
LI»*",,,. asured to the samples by centrifuging method (UNIIAP, 1976).
;0# '^^NiUlISTOSSipN:
fTable 1 shows doses value of routine control of irradiation process (etlianol- 

obenzene) method); accordance between expected value and measured value is observed.
^»'es j "■ Present the reduction of microbial flora (mesophlllc aerobes and enterobacterialu*Us>

coi<3ing to initial contamination. Initial flora of 104 was eliminated by using 6KGy® e a; t
ii®* -Iffiliar results were reported for Uchman et. al. (1966-1) in blood powder plasma. If
if lal "JPality of the blood is higher (total count of 102 c.f.u. g_1) only 4 KGy are

0f f i C l -  t o  e u m m a t
f l0l-l02 Were eliminated w:j.th doses 

fo
C,,u 01 Mosse i  (1966 ) in  dry  m ixed  f e e d  i n g r e d i e n t s .
1 * ® U f yel)t yeasts, moulds and spore-formers were not detected in irradiated samples,

f'%et the behaviour of
i/,. e' le'5 »hen

do s

e the counts (Fig. 3). As observed, Enterobaeteriaceae present in levels 
up to 2 KGy. These results are in agreement with those

0(J

the samples during storage. No growth of Enterobaeteriaceae was 
doses of 3KGy were applied; the count of these organisms decreased as storage

li) the advanced ln unirradiated samples; obviously due to ecological requirements not present
The „ *Ub3tl'at™-
j 1 *SU11 s

0 ‘the °f spoi'e-formers were quite different as indicated in table 2. At the beginning of
n °rage,

(• 130 growth of these organism was appreciated, however as storage increased, counts
t** »ere le<1 froni 0,5 and i. odet KGy samples and unlrradlated ones. Only aerobes spore-formers

' 6ct £o* ■ the same results were also obtained by TurjansKi et. al. (1 9 6 6 ).
b*e»ce 0iPig, raesophiiic aerobes in 6KGy irradiated samples remained during storage.

i‘PbH Uv -e»ts the relationship between water solubility and irradiation doses. Water solu-
et. ec,uced  to the half with doses of 25 KGy, similar results were obtained by Uchman

I*' 'an be
:'adi
t'tduç ion improves the microbiological quality of blood powder. Total bacterial counts

*° 3ess than 103 c. f, u. g * when doses of 2 KGy are applied. The same dosesate ent
’’ *lation ei°bacteriai counts. During a year of storage no growth was detected when lrra-
”  ^sesji* t0

half.
of 6 KGy were applied. Doses of 25 KGy reduce water solubilities of blood powder

J|1 a*td pjj Irradiated blood powder satisfied microbiological requerlments for boths; foods
Products.

0,JUct
■z, s

’ Ma,'tln, s. , Carnot, J., Diaz,R., Jimenez, L. , Valdivia, M. (1990). Heme iron food
In: Proceeding of 3 6th International Congress of Meat Science and Technology.
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T a b le  1 R e s u l t s  o f  th e  dose measurements w i th  th e  e t h a n o l - 

m onoch lo roben zen e  system.

Dmin (KGy) 0»iax ( KGy ) U
Expectec Measured# Measured
2 2. 10 ( 0, 151) 2. 62 1. 25
5 5. 00 ( 0, 226 ) 5. 85 1. 17
10 9. 51 ( 0, 506 ) 1 1,41 1 , 20
25 26. 01 ( 1,000) 26. 61 1. 10
* The number o f  d e t e r m i n a t i o n s  f o r  each  s i n g l e  v a l u e  was 3; 

th e  v a l u e s  i n  th e  b r a c k e t s  a r e  s t a n d a r d  d e v i a t i o n s .

648



4:29

$■

t'O1'1

tjo(

ic°

of

of

/
erf

nmp aerobes mesophiiic NMP anaerobes thermophlllc
spore-formers 

Doses Time (months)
iKGy)* 0 3 6 9
Control NG 0, 84 0, 59 2. 07

0, 5 NG 9, 90 1 04 1.48
1. 0 NG NG 0, 84 0. 9 5
2, 0 NG NG NG NG
4. O NG NG NG NG
5. 0 NG NG NG NG
ç o NG NG NG NG

NG n o  growth
* The given results belong to
obtained

spore-formers
Time (months)

1 2 0 3 6 9 1 2
2. 30 NG 0. 70 0, 90 1,07 1. 30
1 . eo NG NG NG NG NG
i , 60 NG NG NG NG NG
NG NG NG NG NG NG
NG NG NG NG NG NG
NG NG NG NG NG NG
NG NG NG NG NG NG

samples In which any growth was

Table 2 Behaviour of blood powder during storage. Count of 
bacteria (log10 u. f. c. g~J ).

Enterobaterial
count

Total mesophlllc 
count

Doses Time (months) Time (months)
(KGy)« 0 3 6 9 12 0 3 6 9 12
Control 2, 84 NG NG NG NG 4. 68 3. 70 3. 04 2. 58 2. 30
0. 5 2. 04 NG NG NG NG 3. 91 2. 51 2. 01 1. 70 1. 84
1.0 1.48 NG NG NG NG 3. 04 2. 00 1. 84 1. 60 1. 70
2 0 NG NG NG NG NG 2. 83 1, 60 1. 70 1 .78 1. 60
4. 0 NG NG NG NG NG 1. 90 1. 70 1. 60 1 .30 1. 60
5. 0 NG NG NG NG NG 1.48 1, 60 1. 60 1. 30 1.48
6 0 NG NG NG NG NG NG NG NG NG NG
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