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BLOOD POWDER IRRADIATION FOR IMPROVING HYGIENIC QUALITY brq
CARIDAD VALLADARES, ROGELIO ESPINOSA, MARGARITA MARTIN Food Industry Research Institute, -
Havana, Cuba, Quy.
SUMMARY : ey
Microbiological stability of Dblood powder (red fraction of cattles blood) was obtﬁiﬂy5§§

y
using gamma irradiation, Doses of 2 KkGy, =sufficient to eliminate enterobacterial cov

Tay
¢
decrease the total flora to a level below 1023 c.f.u. g ! in samples evaluated during a Yeamm]

)
iztorage in polyetilene pouches at room temperature, Yeasztz and mould: were not detected a Fig

storage. No growth of bacteria was detected when doses of 6 KGy were applied Coy

INTRODUCTION: o g
o

Blood powder has become an important source of protein and biodisposal iron for human coV” the

tion, Experiments have been developed to add it to meat products, biscuits, etc, Fermﬂmf
et., al. 1990). Ot
Although attention i devoted to microbial contamination of blood collection, total flwxfp
ligquid blood varies between 10% to 105 c. f.u g1, Coy
According to hygienic regulations raw materials of natural origin for oral pnarmacﬂ“TmJ
products have to meet a high microbiological grade. Total flora must not exceed 103 crfudex

(NG-121, 1985), therefore the prezent paper deals with the use of gamma radiation to ‘mpbmu

hygienic guality of blood powder, iy
MATERIALS AND METHODS: The
cattle blood was separated by centrifuging into two fractionz, The red fraction was theny‘“e
dried, packed in polyethylene pouches (100g each) and irradiated at room temperatuf& Wep
irradiation procegs was carried out in the Food Irradiation pilot plant of the Insﬂvwef
uzing a cobalt-60 source, At the beginning of the experiments, the initial activity of The
source was 1,5 PBg, Fig
The doge distribution and the calibration function of the plant were determined Wﬁih“
aqueouz ferrous sulphate (Fricke) system. The dosimetry zolution and the spectrophotwie‘
measurements were made by usging the common standard procedure (IAEA, 1987). The mﬁgiﬂ
absorbed dose rate in the irradiation positions was 16, 950 Gy/min. The value of the dos? Say
46 Cay

formity ratio, U { the ratio of maximum to minimum absorbed dose in the product) was 1

J L
; ab? ®1
routine dozimeter uszed for asgisting irradiation process control was ethdnnl—monochlolol {

{Kovac et. al,, 1984). Irradiation treatments were different in minimam doge, Intervaﬁ qla

fluctuated from 0,1 to 25 KGy (those including food conservation dose and radio-sterid &

dose of pharmaceutical productz), but dose increaxing wasz gelected according to tne §" Ang

flora. The higher microbial initial count of blood powder samples was 104, ‘REE
)

After irradiation treatments, samples were taken for microbiological analysis,. P1ateé ) ¥
|

b

were made of mesophilic aerobes (plate count agar 35 * 19C 48h), enterobacterial coun?’

+ 17 dextrose, 2370C, 24h), yeasts and moulds (Malt extract agar, 300C, 5 days), MPN of
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Opme
rs
derobes (dextrose triptone broth, 370C, 72h) and MPN of spore-formers anaerobes (liver

by

Oth 370¢, 72h)
Irp '

Adiag .
! €d samples, stored at ambient temperature (25-300C) were examined (each three months
Urin

g

4 4 year) for the same microbiological analysig. Pozszible changes in water szolubility
en

X
i ° Measureq
mfR O the zampleg by centrifuging method (UNIIAP, 1976),

Esyy,
i TS
oW AND Discyussion:

Tab}e \

2ha
red hows goges value of routine control of irradiation pProcess ({ethanol-

U
¢y A
1L ‘lorobenzene)

Fy method); accordance between expected value and measured value iz observed
Furea
£

Boy =3 Present the reduction of microbial flora {mesophilic aerobhesx and enterobacterial
4 ntg)

: Coxdlng to initial contamination. Initial flora of 10% was eliminated by using 6KGy
Qo ey

oV W Slml]alx

th results were reported for Uchman et., al. (1986-1) in blood powder plazma. If
8

quality of the blood is higher (total count of 102 c.f.u.g‘ij only 4 KGy are
O eliminate the countsz (Fig. 3). As observed, Enterobacteriaceae pregent in levels

]ﬁxfp e €liminated with doses up to 2 KGy. These results are in agreement with those
ap 1
tea for Mogsse

¥3el (1966) in dry mixed feed ingredients

J
w'Tahl =+S, moulds and spore-formers were not detected in irradiated samples,

Show
LU‘WXS % the behaviour of the gamples during storage. No growth of Enterobacteriaceae was
o

0)
iﬂ‘*pm\1 doses of 3KGy were applied; the count of thesze organisms decreased as gtorage
o

Y R::VQHCEG in unirradiated szamples; obviously due to ecologidal reguirements not present
The I.E'KL‘”)“"ﬂ‘um.

ns}Hm *‘opats of fpore-formers were quite different as indicated in table 2. At the beginning of
e Wey 9. no growth of theze organism was appreciated, however ag storage increased, counts

ah

g Yaineg fromn i
1 0,5 and {,0 KGy amplesz and unirradiated ones, Only aerobes spore-formers

the szame results were also obtained by Turjanski et, al., (1966)

of
g, Mesophilic aerobes in 6KGy irradiated samples remained during storage

Present

1.
1tl blll\y the relationzhnip between water zolubility and irradiation doses, water zolu-

{ ax iy

o' educ -
o et i Guceq to the half with dozez of 25 KGy, zimilar results were obtained by Uchman

i "(195

o 6-11 .
v ey, :

! SIONS:

Q
e Mgy,
a
raqy
. at {
46 Cay N improves the microbiological guality of blood powder., Total bacterial counts
o I‘EQ e
&1 8o ges 3 -1 . - - .
p lmina S than 10¥ ¢.f.u. g when doses of 2 KGy are applied. The same doses
PR ente n -
1"”ation Tobacterial counts, During a year of torage no growth waz detected when irra-
dog
bt €2 o
i7" Yo the to KGy were applied. Doses of 25 KGy reduce water golubilitiez of blood powder
ha)
1) ci =
§ amlphax I"adlated blood powder satisfied microbiological regueriments for boths: foods
‘g
R futge
EFEREN(:Eq €al proaucts,
&~ =
E)\n
a)
o ez, e
? DPDQHCtI ' Martin, s,, carnot,J., Dlaz,R., Jiménez,L., Valdivia,M (1990). Heme iron food
tiop,
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Table 1 Rezults of the dosze measzurementz with the ethanol-

monochlorobhenzene system.

Dpin (KGY) Dpax (KGy) u
Expectec Measzureds Measured
= a: 20 ¢ 0, 151) 2: 652 1825
5 5, 00 ( Q, 226) 5 85 : s By
10 9,.5% | 0, 506) 11, 414 1. 20
25 26, 01 ¢ i. 000) 28. 61 i.10

¥ The number of determinations for each =2ingle value was 3;

the values in the brackets are standard deviations,
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NMP aerobez mesophilic NMFP anaerohez thermophilic

3 Apore-formers 2pore-formers
pot Dozes Time (months) Time (months)
vi¢ (kGy)x 0 3 5 9 {2 4500 3 6 9 12
Gontrol NG 0,84 0,69 2,07 2,30 NG 0,70 0,90 1,07 1,30
48 0.5 NG 9.90 1,04 {.48 1{.60 NG NG NG NG NG
ot 1.0 NG NG ©0.8%4 0.95 {, 60 NG NG NG NG NG
2.0 NG NG NG NG NG NG NG NG NG NG
4.0 NG NG NG NG NG NG NG NG NG NG
5.0 NG NG NG NG NG NG NG NG NG NG
160 6204 NG T NG NG NG NG NG NG NG NG NG

NG No growth

of ¥ The given results belong to samples in which any growth was
g’

¢ obtaineq

af

s

Tabhle 2 Behaviour of blood powder during ztorage., Count of

A bacteria (logyq u. f.c. g™ 1)
Enterobhaterial Total mesophilic
count count
Dozes Time {monthg) Time {(monthsg)
{KGy ) « o 3 6 L 0 3 6 9 12

Control 2,84 NG NG NG NG 4. 68

(A
-3
(=}

3.04 2,58 2, 30

0.5 2,04 NG NG NG NG 3.91 2. 51 2, 01 1.70 1, 84
{.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 {.60
4.0 NG NG NG Né NG 1,900 “1.70. 13560 1) 30, 1. 50
5.0 NG NG NG NG NG 1.48 1.60 1.60 1,30 1,648
6.0 NG NG NG NG NG NG NG NG NG NG
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