
i 

Assessed Sensory Quality of 
Reprocessed Frozen Round Atlantic 
H-erring (Clupea harengus harengus) 

J.R. Botta, P.B. Noonan and A.P. Downey 

Inspection Division 
Department of Fisheries and Oceans 
P.O. Box 5667 
St. John's, Newfoundland A 1C 5X1 

April 1983 
~. 

J 

Canadian Technical Report of 
Fisheries and Aquatic Sciences 
No. 1154 



Canadian Technical Report of 

Fisheries and Aquatic Sciences 

These reports contain scientific and technical information that represents an 
important contribution to existing knowledge but which for some reason may not be 
appropriate 'for primary scientific (i.e. Journah publication. Technical Reports are 
directed primarily towards a worldwide audience and have an international 
distribution. No restriction is placed on subject matter and the series reflects the broad 
interests and policies of the Department of Fisheries and Oceans, namely, fisheries 
management, technology and development , ocean sciences, and aquatic environments 
relevant to Canada. 

Technical Reports may be cited as full publications. The correct citation appears 
above the abstract of each report. Each report will be abstracted in Aquatic Sciences 
and Fisheries Abstracts and will be indexed annually in the Department's index to 
scientific and technical publications. 

Numbers 1-456 in this series were issued as Technical Reports of the Fisheries 
Research Board of Canada . Numbers 457-714 were issued as Department of the 
Environment, Fisheries and Marine Service , Research and Development Directorate 
Technical Reports. Numbers 715-924 were issued as Department of Fisheries and the 
Environment, Fisheries and Marine Service Technical Reports. The current series 
name was changed with report number 925. 

Details on the availability of Technical Reports in hard copy may be obtained 
from the issuing establishment indicated on the front cover. 

Rapport technique canadien des 

sciences halieutiques et aquatiques 

Ces rapports contiennent des renseignements scientifiques et techniques qui 
constituent une contribution importante aux connaissances actuelles mais qui, pour 
une raison ou pour une autre, ne semblent pas appro pries pour la publication dans un 
journal scientifique. II ri'y a aucune restriction quant au sujet, de fait, la serie reflete la 
vaste gamme des interets et des politiques du Minisrere des Peches et des Oceans, 
notamment gestion des peches, techniques et developpement, sciences oceaniques et 
environnements aquatiques, au Canada. 

Les Rapports techniques peuvent etre consideres comme des publications 
completes. Le titre exact paraitra au haut du resume de chaque rapport, qui sera publie 
dans la revue Aquatic Sciences and Fisheries Abstracts et qui figurera dans l'index 
annuel des publications scientifiques et techniques du Ministere. 

Les nurneros 1-456de cette serie ont ete publies atitre de Rapports techniques de 
l'Office des recherches sur les pecheries du Canada. Les nurneros 457-714, it titre de 
Rapports techniques de la Direction generale de la recherche et du developpernent, 
Service des peches et de Ja mer, ministere de l'Environnernent. Les nurneros 715-924 
ont ete publies it titre de Rapports techniques du Service des peches et de la mer, 
Ministere des Peches et de l'Environnement. Le nom de la serie a ete rnodifie a partir du 
nurnero 925. 

La page couverture porte Ienom de l'etablissernent auteur ou "on peut se procurer 
les rapports sous couverture cartonnee . 

,
 



i 

Canadian Technical Report of
 

Fisheries and Aquatic Sciences 1154
 

April 1983
 

ASSESSED SENSORY QUALITY OF REPROCESSED FROZEN ROUND
 

ATLANTIC HERRING (CLUPEA HARENGUS HARENGUS)
 

by 

J.R. Botta, P.B. Noonan and A.P. Downey 

Inspection Division
 

Department of Fisheries and Oceans
 

P.O. Box 5667
 

St. John1s, Newfoundland A1C 5X1
 



i i 

(c) Minister of Supply and Services Canada 1983 

Cat. No . Fs97-6/1154	 ISSN 0706-6457 

Correct citation for this publication: 

Botta,	 J.R., P.B. Noonan and A.P. Downey. 1983. Assessed sensory 
quality of reprocessed frozen round Atlantic herring 
(Clupea harengus harengus). Can. Tech. Rep . Fish. Aquat. 
Sci. li54: iv + 9 p. 



iii 

CONTENTS 

Abstract/Resume iv
 

Introduction ..
 

Materials and methods
 

Raw materials
 

Assessment of cooked processed samples 2
 

Assessment of data 2
 

Results and discussion 2
 

Sensory qual i ty . 2
 

General discussion 3
 

Conclusions .. 3
 

Acknowledgments 4
 

References . . . 4
 



iv 

ABSTRACT 

Botta, J .R., P.B. Noonan and A.P. Downey. 1983. Assessed sensory quality of 
reprocessed frozen round Atlantic herring (Clupea harengus harengus) . 
Can. Tech. Rep. Fish. Aquat. Sci. 1154:iv + gp. 

Smoking and salting round herring which had been frozen in the round 
state then stored four months prior to being thawed in air or in water was 
investigated. These products and control samples, caught simultaneously but 
processed when fresh, were presented to a senso~y evaluation panel. With both 
the salted and smoked products, the assessed quality of the treated samples did 
not significantly differ from that of the control samples. This suggests that 
reprocessing of round herring may be a useful means of overcoming large variations 
in supplies of herring in the Newfoundland commercial fishery. 

Key Words:	 Atlantic herring, Clupea harengus harengus, quality, reprocessing, 
salting, smoking. 

Botta, J.R., P.B. Noonan and A.P. Downey. 1983. Assessed sensory quality of 
reprocessed frozen round Atlantic herring (Clupea harengus harengus). 
Can. Tech. Rep. Fish. Aquat. Sci. 1154:iv + 9p. 

Une etude sur le hareng a 1 'etat brut fume et sale qui avait ~te 
congele puis emmagasine pendant quatre mois avant d'etre decongeler a 1"air 
ou dans 1 leau est reporte. Ces produits et echantillons de controle, captures 
simultanement, et qui avaient ~te transform~s a l 'etat frais, ont ete soumis a 
un comite de degustation. Les qualites evaluees pour les produits sales et fumes 
ne differaient pas significatirement de celles des echantillons de controle. 
Cela suggere que la retransformation du hareng a 1 ' et at brut peut etre un moyen 
utile pou r surmorter les larges variations dans 1 'approvisionement du hareng dans 
les pecheries commerciales de Terre-Neuve. 



INTRODUCTION 

During certain times of the year fish processing plants processing 
inshore Newfoundland-caught fish may not be able to process all the fish 
that is available because they are overloaded with one or more species; at 
other times, such plants are idle due to lack of fish (F. Slade, Canada 
Department of Fisheries and Oceans, Fisheries Development Branch, St. John's, 
Nf1d; pers. comm.). In recent years, the availability and landings of herring 
in waters adjacent to Newfoundland have decreased to the extent that it is 
uneconomical for plants in certain areas to process such small volumes (Anon. 
1976-1981; J. Wheeler, Canada Department of Fisheries and Oceans, Fisheries 
Research Branch, St. John's, Nf1d; pers. comm.). Reprocessing of round fatty 
pelagic fish, although conducted in European countries to solve similar problems 
(Banks 1951, 1952; Bannerman 1970, 1980; Burgess et al. 1965; Merritt and McLay 
1967; and Stroud 1972), is not practiced in Newfoundland (D.R.L. White, Canada 
Department of Fisheries and Oceans, Inspection Division, St. John1s, Nf1d; 
pers. comm.). 

Consequently, in order to ensure year-round continuity of supply and 
to ensure that sufficient herring is available at any specific time to allow 
such plants to economically engage in secondary processing, the possibility 
of secondary processing of frozen/thawed round herring was considered and a 
pilot project was initiated. 

MATERIALS AND METHODS 

RAW MATERIALS 

Herring caught by commercial fishing vessels in Bonavista Bay on Oct. 
20, 1980 were landed at Va11eyfield, Nf1d, transferred to 1 cubic meter 
covered insulated (with 6.3 em polyurethane) containers, iced 5 parts fish 
to 1 part ice and transported to Arnold's Cove, Nf1d. Upon arrival, the 
herring (approximately 15 h post mortem) were divided into two lots. One 
lot was de-iced, washed and processed immediately. 

The other lot was de-iced, washed, placed in 10 kg capacity waxed 
cardboard boxes with a plastic liner, blast frozen, covered and stored at 
-18oC for 16 wk. The samples were then placed on racks and thawed in air 
at 160C for 21 h or placed in running tap water (1 .1 0C) for 12 h prior to 
being processed. 

Before being salted (hard cure) or smoked, the fresh or thawed round 
herring were butterfly filleted using an Arenco automatic fi11eter. 
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Some washed fillets were then salted in 23 L capacity barrels with 
tight fitting lids using a weight ratio of 3 parts fish to 1 part Avalon salt. 
Once the barrel was filled with salted herring fillets, it was completely 
filled with saturated brine. The filled barrels were stored at 1 .20C for 
approximately 4 wk prior to sensory assessment. During the first 4 d of 
storage, the barrels were rolled once each day; for the duration of storage, 
they were rolled once each week. 

Other washed fillets were soaked in 700 salometer brine for 10 min 
then smoked using an AFOS Model 200 automatic smoker, for 4 h at 350C. The 
smoked fillets were placed in 4.5 kg capacity polyethylene bags and kept 
refrigerated until sensory assessment was completed (a maximum of 4 d). 

ASSESSMENT OF COOKED PROCESSED SAMPLES 

The salted fillets were soaked in tap water (3 parts water to 1 part 
fillet) for 18 h with the water being changed once. They were then transferred 
to fresh water at a similar ratio and boiled for 13 min. The smoked fillets 
were placed in aluminum pans, covered with aluminum foil and baked at 2180C 

for 17 min. The cooked salted or smoked fillets were immediately placed in 
pre-warmed labelled glass petri dishes and served hot using an electric warming 
tray. Evaluations were made in partitioned booths with daylight fluorescent 
lighting and room temperature distilled water for rinsing between samples. In 
general, samples were evaluated within 15 min of cookingJ 

The cooked salted or smoked samples from either fresh or thawed herring 
were each presented to at least 28 judges at various sessions of five or si x 
judges per session. Each judge evaluated three different samples (fillets) of 
each treatment combination using a 9-point hedonic scale (Table 1). 

ASSESSMENT OF DATA 

Chi-square (x2) test was used to determine if there were any significant 
differences among frequency distributions of sensory evaluation scores (the 
number of times each treatment received each of the scores) for the three types 
of samples that were salted or for the three types of samples that were smoked 
(Snedecor and Cochran 1980). If some of the expected frequencies were too 
small (less than 1.0), then categories were combined to eliminate t2ese small 
expected frequencies (Conover 1971). It should be noted that the x test was 
computed on the raw data, not on percentages as presented in the tables. 
Unless otherwise indicated "significant " means significant at the 5% level 
(i.e. the probability of the difference occurring by chance alone is 5%). 

RESULTS AND DISCUSSION 

SENSORY OUAL ITY 

The sensory quality of the cooked salted herring was quite good (the 
vast majority of samples received scores of 6 or hi gher) and was not significantly 
affected by freezing (round fish), storage at -1 8oC for 16 wk and thawing in 
air or in water prior to salting (Table 2). 



3
 

The sensory quality of cooked smoked herring that were processed using 
fresh fish was very good (the vast majority of samples receiving scores of 7 
or higher) (Table 3). The sensory qual ity of the smoked products that were 
processed using frozen (round), stored at -180C, then thawed (in air or in 
water) herring was also very good and did not significantly differ from that 
of the smoked products derived from fresh herring (Table 3). In general, the 
smoked products were rated substantially higher than the corresponding salted 
products (Tables 2 and 3). 

It should be noted that in order to determine how much they liked or 
disliked the cooked products, the judges evaluated appearance, flavor, odor 
and texture of each sample. 

GENERAL DISCUSSION 

The post mortem age of the herring at time of freezing was less than 
18 h and the frozen storage temperatures were quite low and non-fluctuating 
(Fig. 1). Thus, considering these factors, how they were processed, as well 
as the European experience (Anon. 1965; Bannerman 1970, 1980; Burgess et al. 
1965; Stroud 1972). the good quality of the reprocessed round fish is not 
overly surprising. Although the fish were processed under industrial conditions. 
they were handl ed we 11; if reprocess i ng. in Newfoundl and is to be success ful 
on a commercial basis, the fish must also be handled well. Herring must be 
handled carefully to avoid bruising, chilled rapidly, frozen rapidly within 
24 h of catching, packaged well to avoid desiccation and rancidity, stored 
at a low non-fluctuating temperature and, if air thawed, conducted at a temp­
erature no higher than l80C. If water thawed, the water should not be warmer 
than 2loC and, for rapid thawing, should be moving at a rate of 0.3 meters per 
minute (Anon. 1965; Bannerman 1970; Stroud 1972; Varga 1976). For slower 
thawing, such as that used in the present study, temperatures much colder 
than 2loC may be used. Regardless of the method of thawing, the thawed fish 
should be processed immediately. 

The present results indicate technological feasibility of transporting 
round herring over 325 km from where they were landed then freezing and sub­
sequently reprocessing the thawed round herring. However, the study does not 
address the question of economic feasibility. It should also be stressed that 
the sensory quality of the reprocessed products was determined by laboratory 
sensory evaluation panels whose assessment will not necessarily agree with 
that of the general public. Consequently, the present study should be viewed 
as the first of a series of hurdles, the others being consumer studies, test 
marketing and economic analysis (R.C. Baker, Department of Food Sciences, 
Cornell University, Ithaca, N.Y.; pers. comm.). 

CONCLUSIONS 

A laboratory-type study was conducted to evaluate the feasibility of 
reprocessing round herring as a means of overcoming large variations in supplies 
of herring in the Newfoundland commercial fishery. 
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Blast freezing, storage at -18oC for 16 wk and thawing in air or in 
water prior to processing did not significantly affect the sensory quality 
of cooked salted (hard cure) or hot smoked fillets. Reprocessing round herring 
appears to be an appropriate means of overcoming variations in supply but, 
before such procedures are commercially implemented, consumer studies, test 
marketing and economic analyses need to be conducted. 

ACKNOl~LEDGMENTS 

The authors thank National Sea Products Ltd. for the use of their 
facilities at Arnold's Cove, Nfld. The excellent co-operation of the manage­
ment and staff was also greatly appreciated. 

The authors are grateful to all those who served as members of the 
sensory evaluation panels or who assisted in the preparation of the manuscript. 

REFERENCES 

Anonymous. 1965. Thawing frozen fish. U.K. ~~inistry of Technology, Torry Research 
station, Torry Advisory Note. No. 25, 10 p. 

1976-81. Annual Newfoundland herrinq landings statistics. Statistics 
and Systems Branch, Canada Department of Fisheries and Oceans, St. 
John's, Nfld. 

Banks, A. 1951. Freezing and cold storage of herrings. Fishing News No . 1983 . 
p. 13. 

1952. Freezing and cold storage of herrings. U.K. Department of 
Scientific and Industrial Research, Food Investigation Special Report 
No. 55, 40 p. 

Bannerman, A. McK. 1970. Kippers. U.K. Ministry of Technology, Torry Research 
Station, Torry Advisory Note No. 48, 15 p. 

1980. Hot smoking of fish. U.K. Ministry of Agriculture, Fisheries 
and Food, Torry Research Station, Torry Advisory Note No. 82, 11 p. 

Burgess, G.H.O., C.L. Cutting, J.A. Lovern, and J.J. l4aterman. 1965. "Fish 
Handling &Processing", Her Majesty's Stationery Office, Edinburgh, 
U.K. 390 p. 

Conover, W.J. 1971. Practical nonparametric statistics. John Wiley and Sons 
Inc., Toronto, Onto p. 150~153. 

Merritt, J.H., and R. McLay. 1967. The freezing and cold storage of herrings. 
Fishing News Int. 6(6):44-46. 

Snedecor, G.\..J., and W.G. Cochran. 1980. "Statistical Methods". 7th Ed., Iowa 
State Uni ver si ty Prees, Ames, IA. p. 234-237 



5 

Stroud,	 G.D. 1972. The herring. U.K. Ministry of Agriculture, Fisheries 
and Food, Torry Research Station, Torry Advisory Note No. 57, 17 p. 

Varga, S. 1976. Handling methods for landing food grade herring. Environment 
Canada, Fisheries and Marine Service, Halifa x Laboratory, New Series 
Circular No. 58, 5 p. 



m 

a I I I I I I I I I I I I I I I I I I I I I 

u -5 
o 

w 
ct: 

~ -10« 
ct: 
w 
CL 
::::::E 
w 
I- -15 
w 
<.9 
<t 
ct: 
o 
l-

V) -20 

-25 I I I I I I I I I I I I I I I I I I I I I 

o	 2 3 4 5 6 7 8 9 10 II 12 13 14 /5 16 17 18 
STORAGE TIME (WEEKS) 

Fig. 1. \Jeekly mean temperature and standard deviation at which round herring was stored prior to thawing. 



7 

Table 1. 
herring. 

Form used to assess sensory quality of cooked, salted or smoked 

DATE TASTER _ 

PRODUCT 

Taste test these samples and check how much you like or dislike each one. 
Use the appropri ate scale to show your attitude by checki ng at the poi nt 
that best describes your feeling about the sample. Please give a reason 
for this attitude. Remember you are the only one who can tell what you 
like. An honest expression of your personal feeling will help us. 

Code Code Code 

Like extremely Like extremely Like extremely 

Like very much Like very much Like very much 

Like moderately Like moderately Like moderately 

Like slightly Like slightly Like slightly 

Neither 1i ke Neither 1ike Neither 1ike 
nor dislike nor dislike nor dislike 

Dislike slightly Dislike slightly Dislike slightly 

Dislike Dislike Dislike 
moderately moderately moderately 

Dislike very Dislike very Dislike very 
much much much 

Dislike extremely Dislike extremely Dislike extremely 

REASON: REASON: REASON: 



Table 2. Salted herring fillets (hard cure): Observed frequency distributions (the percentages of times 
each treatment received each of the scores) for sensory evaluation scores of the subsequently cooked samples 
and a test of the hypothesis that the frequency distributions of the three treatments are the same. 

Sen s ° r y E val u a t ion S cor e a 

TREATr~ENT 2 3 4 5 6 7 8 9 

Observed frequencies (percentages; n = 84)b 

Sal t ed when fresh 0.0 2.4 3.6 11.9 6.0 19.0 36.9 19.0 1 .2 

Sal t ed after ungutted fish 
stored at -180C (OOF) for 
4 months were thawed in air 
at 16°C (61°F) for 21 h 

0.0 2.4 7.1 11 .9 9.5 26.2 27 .4 15.5 0.0 

co 

Salted after ungutted fish 
stored at -18°C (OOF) for 
4 months were thawed in water 
at 1.loC (34°F) for 12 h 

0.0 3.6 7.1 10.7 4. 8 16.7 41.7 14.3 1.2 

Total Chi-square (x2) with 12 d.f. 8.35 n. s. 

a 1 = Dislike extremely 
2 = Dislike very much 

3 = Dislike moderately 
4 = Dislike slightly 

5 = Neither like nor dislike 
6 = Like slightly 

7 = Like moderately 
8 = Like very much 
9 = Like ext remely 

b n = number of observations per treatment. 



Table 3. Smoked herring fillets: Observed frequency distributions (the percentages of times each treatment 
received each of the scores) for sensory evaluation scores of the subsequently cooked samples and a test of 
the hypothesis that the frequency distributions of the three treatments are the same. 

a
Sen s ° r y Evaluation S cor e 

TREATMENT 1 2 3 4 5 6 7 8 9 
bObserved frequencies (percentages; n = 90) 

Smoked when fresh 0.0 0.0 0.0 3.3 2.2 5.6 27 .8 50.0 11 .1 

Smoked after ~ngutted fish 0.0 0.0 0.0 6.7 2.2 7.8 26.7 50.0 6.7 
stored at -18 C (OOF) for 4 
months thawed in air at 16°C 
(61°F) for 21 h <.0 

Smoked after ungutted fish 0.0 0.0 3.3 4.4 1.1 15.6 35.6 34.4 5.6 
stored at -180C (OOF) for 4 
months were thawed in water 
at 1.loC (340F) for 12 h 

Total Chi-square (X2) with 12 d.f. 13.83n. s. 

a 1 = Dislike extremely 3 = Dislike moderately 5 = Neither like nor dislike 7 = Like moderately 
2 = Dislike very much 4 = Dislike slightly 6 = Like slightly 8 = Like very much 

9 = Like extremely 

b n = number of observations per treatment 




