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Preservation of Fish by Irradia-
tion i s the report of the proceedings 
of a panel held in Vienna, December 
15-19, 1969. For someone with even 
a general knowledge of radiation and 
biology, it i s a very good survey of 
what one might expect to accompl i sh 
with radiation pasturization of s e a -
foods. There are ten papers pre -
sented, and they overlap suff ic ient ly 
to provide a unified col lect ion, with 
enough v a r i a t i o n of methods and 
s p e c i e s to make each paper re la t ive -
ly dist inct. 

Paper 1 by Ronsival l i et a l . , de-
s c r i b e s an interest ing experiment in 
long distance shipping but does not 
d i s c u s s the re su l t s suff iciently. In 
particular, it would have been i l lu-
minating to d i s c u s s why the ship-
ments to J a c k s o n v i l l e , Florida 
resul ted in a lower plate count of the 
final bacterial t iter (Table I) than did 
the shipments to Seattle , Washington. 
Presumably , the shorter distance i s 
more important a factor than the 
e f fec t on the packing ice of the higher 
average ambient temperature , but it 
would have been nice to have the 
authors d i s c u s s the di f ference . The 
authors do not identify the compo-
nents of the bacterial t i ter , although 
it has been shown that the s ensory 
evaluation of seafood depends strong-
ly on which m i c r o o r g a n i s m s are sup-
p r e s s e d and w h i c h are growing. 
They a l so make a big point of the 
evaluation of the botul ism hazard, 
but never a c t u a l l y present any 
real data. It would have a l so been 
interest ing to learn why the organo-
leptic s c o r e s of the 200-krad samples 
never were superior to the s c o r e s 
from the 100-krad s a m p l e s , even 
after a s torage t ime longer than what 
might be expected for the disappear-
ance of the fugitive irradiation odor. 
Since dos imetry i s not d i s cus sed , the 
reader i s left in the dark as to how 

rel iable the irradiation dose can be 
considered. 

Paper 2 by Laycock and Regier i s 
a general ly excel lent review of the 
growth of aerobic organ i sms on i r -
radiated f i sh , although again the au-
thors do not d i s c u s s their dos imetry . 

Paper 3 by dela S ierra Serrano 
reports on a very complete study 
under many varying conditions of 
s torage of irradiated f i sh . He, a l so , 
does not report on the dos imetry and 
does not explain the entry " e l i m i -
nated" in his tables . The author 
c la ims that irradiation of 100 krad 
resul ted in no appreciable variation 
in the organoleptic source which i s 
in dist inct d i sagreement with m o s t of 
the other authors (for example , paper 
2, Fig. 1). This point certainly should 
have been d i scussed . 

Paper 4 by Hannesson and Dag-
bjartsson i s general ly very good. 
The d i scuss ion of the dos imetry i s 
complete and convincing. It i s un-
fortunate that there is not an inter-
nationally agreed upon hedonic s ca l e 
for the organoleptic evaluation of 
radiation proces sed seafoods . These 
authors use a f ive point s c a l e , the 
bas i s of which i s not d i s c lo sed , while 
most others use a f ive or ten point 
s c a l e , the charac ter i s t i c s of which 
are told to the reader. 

Paper 5 by Ehlermann and Munzer 
d i s c u s s e s the re su l t s of irradiating 
some fresh w a t e r s p e c i e s which 
makes a we lcome addition to the r e -
mainder of the papers which all deal 
with seafoods . Their re su l t s with 
carp point up a fact known to f i s h e r -
men: the coarser the f ish the m o r e 
abuse it wi l l to lerate . They report a 
30 to 1 rat io of the dose which can be 
applied to carp a s compared to trout 
before a radiation induced l o s s of 
s ensory quality i s noticed. 

Paper 6 by Kumta and Sreenivasan 
d i s c u s s e s some Asian spec i e s . Their 
paper i s a long and comprehens ive 
report on the chemistry and bac-
teriology of irradiated seafoods pro-
c e s s e d in a large variety of ways . 
There are only two points where they 
might be faulted. The f i r s t i s the 
use of a s torage temperature of 10 to 
12°C for so much of their work. This 
s e e m s like an unreal is t ical ly high 
temperature for s e r i o u s p r e s e r v a -
tion of f i sh and must have an e f fec t 
on the distribution of the spoi lage 
organi sms as a function of s torage 
t ime. The second is the evaluation 
of f i sh for f r e s h n e s s indices at 10°C. 
Certainly the detection of odors at a 

given state of spoi lage wi l l be con-
s iderably reduced by low tempera-
ture, and it s e e m s to this rev iewer 
that 20°C would be a fa irer tempera-
ture to e v a l u a t e the organoleptic 
s c o r e in particular. Dos imetry i s 
a l so not d i scussed . 

Paper 7 by Matutano Aranda and 
Alonso Rodriguez d i s c u s s e s irradia-
tion treatment of f i l l e t s of hake. 
They a l so use a f ive point hedonic 
s ca l e but completely define it s o that 
it i s not too difficult to re late to a ten 
point s ca l e . Their paper, however , 
su f fers from s o m e procedural and 
reporting defec t s . In particular, the 
s e n s o r y evaluation of the irradiated 
s a m p l e s would be more convincing if 
they were mixed with the unirradi-
ated s a m p l e s in a blind test . Since 
the tes t panel knew that the f i sh w e r e 
irradiated, one cannot help but s u s -
pect that the tes t s c o r e s were af fect -
ed. (Appendix 3, paper 7). The 
cooking procedure w a s not the s a m e 
for the irradiated and unirradiated 
f i sh , and without proof to the con-
trary one must a s s u m e that the r e -
lative s u b j e c t i v e s c o r e s wi l l be 
affected. There i s no explanation of 
why the s e n s o r y s c o r e s of f i sh i r r a -
diated at 200 krad are higher at one 
week ' s s torage than are the f i sh 
irradiated at 150 krad and lower af-
ter two weeks . One might suppose 
that if irradiation produces a fugit ive 
"foreign odor" t h a t it would be 
s tronger for the higher dose level 
and that the higher dose would sup-
p r e s s m i c r o o r g a n i s m s more strong-
ly. Table IV i s labeled to imply a 
dependence on packaging tempera-
ture, but no temperature data are 
given. Dos imetry is not d i scussed . 

Paper 8 by Shewan and Hobbs i s a 
very good exposit ion of the botulism 
hazard. The authors point out that 
Clostridium botulinum can grow, even 
at low temperatures , during an ex-
tended storage l i fe . Although normal 
cooking des troys the toxin, the fan-
c i e r s of raw smoked f i sh are advised 
to watch their step. Dos imetry again 
i s not mentioned. 

Paper 9 by Eklund and Poysky 
continues the s tory of the botul ism 
hazard in r a t h e r greater detail . 
Their re su l t s show that the degree of 
r i sk depends not only on the s torage 
temperature but on the s p e c i e s of 
f i sh . They r a i s e the fascinating idea 
of the use of bacteriophages to con-
trol the growth of Clostridium and, 
l ike the Saturday matinee s e r i a l , 
l eave the reader impatiently waiting 



for the next instal lment. One hardly 
not ices that once again dos imetry i s 
an act of faith. 

Paper 10 by Leone f inally gets 
down to c a s e s and cons iders the pit-
fa l l s of dos imetry which can trap the 
unwary. He shows that for a fair ly 
standard irradiation geometry , the 
exposure can be nonuniform by as 
much a s a factor of 2. Since very 
different re su l t s in f i sh quality and 
biological load are s e e n within dos -
age variat ions s m a l l e r than a factor 
of 2, his warning s e e m s very t imely. 

The summary statement at the end 

of the book i s , in the opinion of this 
rev i ewer , excel lent . It would, if one 
were tempted to plagiarize , s e r v e as 
an admirable review in i ts own right. 

The number of mispr int s , m i s -
s teps , and mis takes a re minimal and, 
for the pr ice ($5.00), packs a lot of 
Information in its 160 pages . If you 
have irradiated f i sh to fry , i ts a good 
book to have. 
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