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A study bas been conducted on the nutrient cOlllpOsition ot Atlantic

Coast herring mealo produce<! in the 1966-67 oeaoon. AnalTtical data

reported are: Moisture, ether extract, protein, ash, vita.ad.na, minerals,

salt .. amino acids .. protein digestibility.. avallible lysine .. supplementary

protein.. metabolizable energy and water soluble proteins.

Introduction

The production ot herring Ilea.! and. oil on the Atlantic Coast ot

Canada has increased rapid.l1" d.uring the past tew lears.. thu8 contributing

oubatantiallT to tho inca.. or tho Fiohing Induotry.
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TABLE I

ATLABTIC COAST PRODUCTION OF IIJ!IlRIJIG OIL .lJID IlEAL

1962 1963 1964 1965 1966 1967 1968

Herring oil. 1545 l400 4730 7140 15,811 39,053 67,400
(thoueande or pouoda)

Herring H&1 4375 4667 6247 12,783 25,881 48,843 86,539

A number ot new reduetlan plante have been built, Crea.t17 increas1n.g the total

procees1ng capacity (Table I). Modern purse seiners have been introduced into

the flabel7, m&I11 or th_ broUght oyer from British Columbia where the herring

fishing season baa been closed to allow the 8toeka to recover. ~r. than 130

boat., many or them aid.&ter trawlera, are at present engaged in the Atlantic

herring tisber;r.

The occurrence ot herring at &n7 point on the Canadian Atlantic coast le

not continuous but varies with the time ot the fear. In recent ,.ears cOlIIJI.ereial

catches have been made ott the West and South Coasts or Newfoundland from

JOTeaber to April, near the Magdalen Islands in April-Hal' and ott Hortbern

Hew Brunswick and Southwestern Nova Scotia froID. May through September. The

herring landed. in Southern Nelf Brunswick throughout the ,.ear are -inl7 nail

fiab uaed tor the production of sardinea.

In 1962, the Vancouver r.boratoI"7 ot the Fiaheries Reaearch Board of

Canada publiahed a circular describing the nutrient cOlllpOaition of British

Coluab1& herring ....1.1 ) HecentlJ' a publication app..red covering CaDad1&n

1) !larch, B.E., Jacob Biel.J' and H.L.A. Tarr. Nutrient ColllpOaition or Britiah
Coluab1& Whole Herr1D& I!eal. Circular No. 26, TecbDologiC&1
Station, Vancou.er. September, 1962.



fre.hwater n.h.
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) The.e publications have been very much in d....d b7

nutritionists and teed compoundera. The current atud:T waa undert&.ken in order

to provide the &081ytical data on the Atlantic Coast herring ..8&1••

All. plants producing herring meal on the ,Uletic coast or Canada were

asked. to provide representative S&.IIlplea or each d.a.1s production along with

the da1l:1 production quantities. Sallples Were collected. between November,

1966 and November, 1967. The oaaple. were .tored individual.lJ' in poJ.;yethylene

bags at room temperature until blended to tora composite sampl.... The daily

samples were blended, under nitrogen, to torm repre.entative composite samples

ot Atlantic coaat production as shown in Table II and shipped. immediately to

the laboratories tor analysis.

The sampling procedure used has maaked any variation in the lIl.ea.la due to

processing methods used by individual proc••sora.. How.Ter, the chemical &n&1J'a18

and biological values or the meals would. rerlect both the ettects ot 8ea80nal

phy8iological Yariationa in the raw material and the ettect due to changing

fishing areas as the proceasing season progresse. o The.e last two factors do

not appear to haye &111' signiticant ettect on the characteristics ot the meals

as they are r~sona.bly cODsistent over the entire processing Se&80n o

Analytical Ilota

Standard anal;ytical procedures were used in connection with all the

determinations. The exact methods are described in tho reterences which are

2) Il&rch, B.E., Jacob BieJ.;y, E.G. B11gh and A.W. Lantz, Nutrient Composition
ot Fre.hwater Fish Meals. Feedstutts, Vol. 39, No o 46, p. 500
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li.ted. in Table III. In .everal caB.e detendnatlona were ude by two procedure.

and are given aeparate1¥. The an&lJ1.ical result. are tabulated. in Tabl•• IV to

n and were appropriate, average anal,.••• with standard derlatlon c:&1culated.

Fro. Tabl•• IV and VI it can be a.en that there 11 .. conaid.erable

variation in the contents ot water soluble proteins and. vltudna in the ••1'en

pooled aamplea. This 1. clue to the tact that at the the ot Nmpling, two or

three ot the _Jor producers did. not haYe evaporators iDat&l.led to conceotrate

the 8tlc.kwater. Consequently, .cat ot the water eoluble mater1&l .... cl1aearded.

Tbi_ ba. ainee been partly remedied, and only one ot the _jar producers 1_

etill not producing "whole meal".

The proximate analysis 1s given in Table V. The ..i.tura content a.,.eraged

6.7%, tho othor extroct (tat content) 8.9% ana tho uh 10.4% which 1& in accor<!

with a1a1.lar meals trom other .r...... The protein content. were fair17 unitorm

in the ....pl•• at 71. 57%.

The mneral element••re given in T.ble VII and indic.te that Atlantic

herring llealS are an excellent source of tr.ce miner.l.. We have no reaq

explan.tion for the large T.riation. in iodine content.

T.bl. U .how. the aa1no .cid cOIlpO.ition •• determined. on the amino

.cid. analyzer. The cOllpo.ltlon co.pare. favorab17 with berring .eal. fro.

Britloh ColUDlb1& ana Norway.

The Talue. for Supplement.,.,. Protein (T.ble .II) and Metabolizable &lera

(T.ble .III) were determined trom biologic.l ••..,.. carried out at the UniTer.lt,.

of Britl.b Collmbia. Tbe H.E. value tound 1D aaapl. 4 i. low aDd could be due

to problea•••sociated with the 1.n1tl&l. operation ot equipaeDt tor the addition

ot antiox1<1&nt.



Conclulions

In chell1cal collpOlitioD and. DutritiTe ~ue herring aeall produced on the

Atlantic Coaot ot Canada compare tavorab17 with other ti.hIleal. and particul&r17

with herring meal prodllced on the Pacific Coaat. With one or two exceptions

there were no aign1.ticant ditterences in the composition or biological T&lU.I

in the S.TeD cOllpOsite aamples used in this study.
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7

TABLE II

Period Produced

Nov. 28, 1966 - April 28, 1967

Apr. 27, 1967 - 110.;,- 23, 1967

June 2, 1967 - June 18, 1967

JuJ.;r 2, 1967 - JuJ.;r 21, 1967

A\l{!. 3, 1967 - A\l{!. 9, 1967

Aug. 23, 1967 - Sept. 2, 1967

Sept. 18, 1967 - Nov. 2, 1967

TABLE III

Production Area

all from eouth coa.t ot lind.

ma1.nl.y from Magclale.n Island.,
Northern New Brunswick:.

II&1nl;r tro.. IIo.gdalen Iol&ndo,
Northern New Brun.wick.

ma1.nly aouthern Nova Scotia
and Northern New Brun.wlck.

mainly from aoutbem Nova Scotia.

ma1.nl7 from eouthern Nova Scotia.

mai.nl.y troll. southern Nova Scotia.

Hetbods or AnalY8is

Amino Acid on&l;ro1.

Th1&od.n.

Ribotlov1l1

Pantothel11c Acid

Nloc1l1

Chol111e

Biot1l1

Folic Acid

V1tem1n 8-12

V1tuin (

1
Moore, Ste1l1 and Spackman, Anal. Ch.... lQ, 1190-1206,
1958.

~ender.on and Snell, J. Bioi. Chem. m, 15, 1948.

- A.O.A.C., 758 (1965) 10th Ed.

- A.O.A.C., 773 (1965) 10th Ed.

- Niel&ndo and Strong, Arch. ot BioI. li, 2, 1948.

- A.O.A.C., 771 (1965) 10th Ed.

- Horowitz and Boodle, J. BioI. Cham. !2Q, 325, 1943.

- lir1gbt and Skeggo, Proc. Soc. Eitp. B1I1l. and Mod.,
22, 94, 1944 <1. Arab1l10ouo).

- A.O.A.C., 770 (1965) 10th Ed.

- U.S.P.'[vII 864, 1965.

- Biological. AlJrlquiot, BioI. S;rmpoolo Vol. III, 508, 1
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Methoda ot An&l,yaia (Cont'dl

Hoioture

Protein

Ether E:r.tract

Fibar

Aah

Elemental

Calcium.

Pbo~oru.

Sodiuao Chloride

Iodine

Sulphur

Cobalt

Ilolybdenum

Hot Water Soluble Protein

- A.O.A.C., 3'Z/ (1965) loth Ed.

- A.O.A.C., 16 (1965) loth Ed.

- A. O. A. C., 331 (1965) loth Ed.

- A.O.A.C., 332 (1965) loth Ed.

- A.O.A.C., 328 (1965) loth Ed.

- Jarrel-Alh Direct Reading Spectrometer. Computer
Application . tor Direct Concentration .Print Out ot
Plant Tl••ue Analysi. b7 &d••ion Spectroacopy b7
R.E. Cbrlatenaen et &1., pre.ented at the Pittaburg
Conterence, March, 1967.

- 3A•0•A•C., 26 (1965) loth Ed.

4A•0•A•C., 13 (1965) loth Ed.

- A.O.A.C., 273 (1965) loth Ed.

- A.O.A.C., 341 (1965) loth Ed.
Binnenta Analytical Chem1at17, Acta 10, 1954.

- Soil Scionce Soc. ot American Proc. 29(1965) p. 71.

- Sandell, Determination ot Traces at Metals
p. 415 (1959)

- A.O.A.C., 105 (1965) loth Ed.

- 10 g aomple + 100 ml vater (60-65·C) wora lIlixed and
stirred tor 30 min. Lo•• ot ...ater due to evaporation
waa corrected. b;y adding extra "'ater. H1xtur•• were
centrifUged at 2000 rpm tor 30 1I1n., tiltored through
Whatman No. 1 FUtor paper.. 10 III ot tUtrate va.
eTaporated to drJD••• at lOO·C tor the determination
ot solubl... Prote1n-litrogen was det.na1.ned in the
tiltrate bT using tha Biuret method•

.iD&l.7818 ot meal tor calcium, pboaphoru., qltine, Ilethionine &ad.
tryptophan were clone b7 two dill.rent .ethode ot anal.7eia duoted.
bT the nwabora.
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lIethode of Anal,yaie (Conttd)

Pep.ill d1ge.t1b1l1tT

Avollible IT.ille

- A,O.A,C., 330 (1965) 10th Ed,

- Carpenter, [.J., Biochea. J. 11.: 604-610 (1960).

Supplementary Proteill Value - llerch, H.E., J. H1017, C. Goudie aod B.L.A. Torr.
J. n.h. Be•• Bel. Caoade~: 395-414 (1966).

lIetebollzable &1erQ Value - llerch, H.E., J. B1017, B.L.A. Torr aod P. Claggett.
Poultry Science !tit: 679-685 (1965).

TABLE IV

Bot Water Soluble Prot.ill. in Atlaot1c Cout Berr1Dg Ileal.

Sample No. Hot water aoluble protein Hot water 801uble proteiD
(% of .eal) (% of total crude proteill)

1 7.37 10.0

2 5.82 7.7

3 3.44 4.7

4 7.0 9.7

6.44 8.8

6.5 8.8

5.56 7.5
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Chomieal .In&lzo1.

TAIlLE V

Proximate Ana4oi. of Atlantic Cooot H.rr!n& Moal.

Sampl. No. Ko1.ture Ether ~ract Protein Aoh
% % % %

1 6.1 9.4 73.7 10.6

2 5.9 7.5 75.2 10.0

3 7.1 9.9 72.7 10.3

4 7.5 8.3 72.5 10.4

5 7.1 8.1 73.1 10.4

6 6.7 9.2 74.3 10.6

7 6.5 9.8 73.8 10.4

Average with
Standarcl Devi.tion 6.7 8.89 ± .922 73.6 ± .945 10.4 ± .202

Average tor B.C.
Herring Moal 7.74 7.9 71.57 11.04
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TABLE VI

Vitaa1n !Daly.i. of Atlantic Coast Herring Meal. (mg/l00 g)

Average witb A
ple No. 1 2 3 4 5 6 7 Standard B.

Deviation

~ne 0.03 0.02 <0.01 0.02 0.04 0.05 0.03 -
pe,flavin 0.762 0.54 0.595 0.730 0.575 0.575 0.590 0.623 :t .077

totben1c
Acid 1.83 0.511 0.631 1.57 1.17 1.68 1.65 1.29 :t 0.53

cin 11.0 8.08 5.73 11.0 11.6 10.9 11.9 10.03 :t 2.27

line
Chloride 770 584 446 656 652 636 702 635 :t 101

tin 0.0373 0.0418 0.0400 0.0432 0.0440 0.04l4 0.042C 0.041 :t .002

ic Acid 0.0398 0.0248 0.0324 0.0273 0.0261 0.0258 0.029 0.293 :t .005

amiD ll-1 0.0303 0.0264 0.0271 0.0260 0.0251 0.0258 0.0261 0.027 :t .001

amiD K (20 11.8 4.0 13.2 15.7 15.1 12.2 - <
tiv1tv/a

boliDe

P&'100 g
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TABLE VII

llinera1 Content at Atlantic Coast Herring llea1a

J
fample No. 1 2 3 4 5 6 7

IalciUIII, (%) 2.2 2.1 2.6 2.0 1.9 2.0 1.9 :

~CiUDl, (%).,3 2.5 2.8 3.0 2.6 2.5 2.8 2.6 ;

!bosphorua, (%) 1.9 1.8 2.0 1.8 1.8 1.8 1.7 1

Iboaphorua, (%)*4 2.5 2.4 2.6 3.0 2.5 3.0 2.4 ;

\odium, (%) 0.56 0.49 0.73 0.57 0.65 0.65 0.64 (

Iotassium, (%) 1.1 1.1 1.1 1.4 1.4 1.4 1.2 1

gne81um, (%) 0.11 0.14 0.15 0.17 0.17 0.17 0.15 (

~phur, (%) 1.1 0.86 0.90 1.12 0.83 1.11 0.67 c

ron, (PJllIl) 107 125 180 100 85 100 125 1

pper, (pJllll) 6.2 4.6 5.1 3.3 5.1 4.6 1.6 4

lu'ganeae, (pJllll) (2.0 4.4 7.1 < 2.0 (2.0 < 2.0 <2.0

~c, (pJllll) 146 119 112 103 99 104 99 1

~in., (pJllll) 126 42 1.4 1.5 1.6 34 1.3

baIt, (PJllIl) 0.18 <0.1 0.13 <0.1 <0.1 <0.1 (0.1

:Q'bdenum, (pJllll) 0.19 <0.1 (0.1 <0.1 <0.1 <0.1 <0.1
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TABLE VIn

Salt Content of Atlantic Cout Harring lIeela

Sampla No. NaC1 %

1 1.47

2 1.00

3 1.61

4 1.29

5 1.56

6 1.44

7 1.53

A.,..rage with
Standard Deviation 1.41 :!: .21
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TABLE n

Amino Acid Analysis (grams per 100 grams protein) of A1

Sample No.

Acid 1 2 3 4 5 6

e 7.29 8.32 8.28 7.96 8.31 8.64

din.. 2.55 3.18 3.33 3.33 3.27 3.37

~e 5.52 6.96 6.94 6.07 6.35 6.58

!-tic 10.3 9.60 10.0 9.40 9.71 9.73

nin.. 5.78 4.33 4.49 4.17 4.20 4.33

e 3.87 3.95 4.14 3.81 3.91 4.05

f.mic 10.6 13.2 13.9 12.2 13.1 13.3

~e 4.64 4.68 4.21 4.56 3.78 4.68

~.. 6.23 I 4.79 5.68 5.29 5.45 5.57
I
I

~e 6.55 6.53 6.84 6.27 6.63 6.43

~e 1.05 0.921 0.985 0.903 ,0.925 0.8)2
2

~s --- 1.03 1.10 1.041 1.56 1.00

.. 5.48 5.27 5.49' 5.12 5.08 5.30

onin.. 2.88 2.80 3.04 2.86 2.87 2.97
2 2.62onine - 2.48 2.82 2.72 2.53

acin.. 3.89 4.39 4.68 4.31 4.26 4.47

~.. 7.25 8.01 8.32 7.76 7.82 7.97

in.. 3.04 3.47 3.63 3.33 3.30 3.38

r1alins 3.89 4.02 4.27 3.93 3.98 4.16

lOPhan 1.24 1.38 1.47 1.35 1.32 1.37
2 1.26oophan - 1.33 1.57 1.44 1.47

U1&lysss by method 1 except as noted.
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Nutritive Value or Atlantic Herring Ileal

TABLE X

Protein Digestibility and Available !,ysine or Atlantic Coast Herring ~leals

~e Percent of Crude Protein Avail&ble lqsine Avallable !,ysine

pepsin (0.2%)* pepsin (0.002%)* % or meal gfloo g protein
digestibility digestibility

1 94.7 91.6 6.1 8.3

2 93.9 90.4 5.5 7.3

3 94.5 90.7 5.7 7.8

4 94.7 91.7 6.2 8.6

5 I 94.4 90.0 5.5 7.5

6 94.1 88.6 5.4 7.3

7 95.4 91.2 5.6 7.6

rage with 94.5 ± .49 90.6 ± 1.08 5.7 ± .31 7.8 ± .50
ndard Deviat ~n

rage ot B.C.
ring lleals 92.4 - - 7.0

U'ing 0.2 and 0.002% or a 1:10,000 preparation.
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TABLE XI

Supplemontaq Protein Values ot Atlantic Herring IIe&l

Sample No. S.P.V. 4%* S.P.V. 8%*

1 132 108

2 129 109

3 126 112

4 126 109

5 132 117

6 131 113

7 123 109

Average with
Standard DeviatiOI 128.4 ± 3.5 III ± 3.2

* The test meals were in the diets to supply 4 and
8.t respectively ot protein

TABLE XII

Atlantic Herrin8 Msal

Metabolizable llieru Value. (Kcal/lb dry weillht basis)

Semple No.

1

2

3

4

6

7

Avera8e with Standard
Deviation

M.E. Value
with Standard Deviation

1640

1575

1580

1425

1540

1625

1622

1572 ± 73.8
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