Met hog..of making col oured noulded fish paste products, agd |t D@ X educt s
obt/ainad thereby. The present invention is concerned with a nmethod of

ma ihd ol oured noul ded ground fish meat products and with the col oured
product’s. so obtained. Current nethods for browning ground fish: neat
so referred to herein as "fish paste") products conprise adding a

col our-form ng agent, such as a-sugar or a sugar- aminoacid nmixture, to
ground fish neat (seasoned if desired), nmoulding the material into a
desired shape such as a tube, a thick sheet, a bar of elliptical cross 10
section, or a ball, and then heating the noulded material by oil heating,
burner heating, high frequency heating or simlar neans, whereby the
surfaces of the products are coloured as a result of the so-called Millard
reacti on. However, there are several drawbacks with such 15 conventiona

col ouring nmethods. One of these is that the anmount of col our-form ng agent
whi ch nust be added in order to achieve colouration of the product is often
limted by the resulting taste, because the sugar or sugar-am noacid

m xture used as the colour-formng agent is also a 20 seasoni ng agent. The
ot her drawbacks generally observed using conventional colouring nmethods are
related to heating. One of these is non-uniformcol ouring because fish
paste products are generally subjected to nulti-stage heating 25 during the
course of processing, the sugar and/or the am no- 2- .acid may be
partially renoved or destroyed in the f4rkt=heating and the resulting

product is |ikel mydende 8fNmaking coloured moulded fish paste products,
and the products obtained therebv.

The present invention is concerned with a method
of making coloured moulded ground fish meat products and
with the coloured moulded products so obtained.

Current methods for browning ground fish meat

5 (also referred to herein as "fish paste") products comprise
adding a colour-forming agent, such as a sugar or a sugar-
aminoacid mixture, to ground fish meat (seasoned if
desired), moulding the material into a desired shape such
as a tube, a thick sheet, a bar of elliptical cross

10 section, or a ball, and then heating the mouided material
by 0il heating, burner heating, high frequency heating or
similar means, whereby the surfaces of the products are
coloured as a result of the so-called Maillard reaction.

However, there are several drawbacks with such

15 conventional colouring methods. One of these is that the
amount of colour-forming agent which must be added in order
to achieve colouration of the product is often limited by
fhe resulting taste, because the sugar or sugar-aminoacid
mixture used as the colour-forming agent is also a '

20 -seasoning agent. _ -

The other drawbacks generally observed using

~ conventional colouring methods are related to heating. One
of these is non-uniform colouring because fish paste
products are generally subjected to multi-stage heating

25 during the course of processing, the sugar and/or the amino-




uni formy.browned in the second or third heating. Another drawback is that
not only the surface, but also the 5 inside of the product is coloured. Fg
exanpl e, when conventional canned fish paste products are subjected to .
retort heating, the inside of the product is browned as far as the centr
of the<can and its comercial value is markedly inpaired. 10 _
hawve now found that the above drawbacks can be reduced or elim nated by
appl yy ng the col our-form ng agents (sugaF%'br sugar - am noaci d m xt ures)
onIy'kﬁ the surface of the product after it has been noul ded, while '

ensuring that the.ground fish. ne used to formthe noul ded 1 roduct does
not’ containsuﬁ$*%g%ﬂ¥ g8|85f§f8i Vg SINRYS o BRELEY oﬂ?a??gngb?s he
interior of tlHeegptimgcandotheecnesndtifhgeprdidupt dd Heilpelsetd baveanion,
therefore, th ' V§ h of Ki I§ - col our ed Lsh
past e product %\?ﬁ‘gﬂ'ﬂ%@n’ﬁ??ﬂ'&gdﬁ ;élpg?ﬁengs eg:% #Dyu%d'gﬁi pzir%lgﬁ%fpﬁr?g ur oﬁégt%f’gh
meat which i s drawba¢ksigathat segaondyi thacisinfiaces dnt mbsoutheity
sufficient 30 £iip@e! 58 thapfBahck0iBCEUTRMEULU! For Udrfpo1 02 MiLh! ar d
reaction upon retort heating, applying to the surface of 25 the noul ded
product a col gienventiemahgeanrnsd EAshs PasteyRrosiuct s ane -ah ieated to

mxture, the godedrtfReatPigQIenk Rakhde et Rhd Priodic® 59 bitd e ad
powder, and subjecting the npul ded E%oduct to retort heating whereby col our

i s devel oped s stheatentrer AE fhe §28 gdudds RPmmer shrlayaiupqis
reaction, wthgatkédyysigpaireaot colouring of the interior of the noul ded

product . Tp Present | G0t heRehan BOUB IR NS00 QU stk ! dog
i nvention. 35 be reduced dhceblimindtetl bliye appdsdnig itheerdoour efiphrthEAgone
‘agents (sugars or sugar-aminoacid mixtures) only to the
surface of the product after it has been moulded, while
ensuring that the ground fish meat used to form the moulded
15' product does not contain sufficient colour-forming agents
to cause colouration of the interior of the products on
heating. : .
According to the.present invention, therefore,
‘there is provided a method of making a surface-coloured
20 fish paste product, which comprises preparing a moulded.
product of ground fish meat which is free of sugar or
sugar-aminoacid mixtures in a quantity sufficient to cause
the fish meat to become coloured due to the Maillard
reaction upon retort heatihg, applving to the surface of
25 the moulded product a colour-forming agent which is a
sugar or a sugar-aminoacid mixture, the colour-forming agent
being in the form of a solution or a powder, and subjecting
the moulded'product to retort heating whereby colour is
developed'on the surface of the moulded product by the
.30 Maillard reaction, without any significant colouring of'
. the interior of the moulded.product} o -
'~ The present invention also comprises surface-
coloured mqulded ground fish meat products.when macde by
the method according to the invention.

- 35 The method of the present invention requires one



oy € step than the conventional colouring nmethod, but this step, the
)kt cation of the colour-formng agent, to the noul ded product, can be-
RB? out sinply, for exanple by i mersion of the noul ded product in a
fon 5 of the colour-formng agent, so that the addition of 'this step
does ‘not significantly conplicate the known nethod. 1. Production of =
‘noul ded ground fish nmeat product The noul ded ground fish neat product mhose
surface is to be coloured by the nmethod of the invention 10 is, in Eé
principle, the sane as that of conventidnal products except that the sugar
or sugar-aminoaci d colouring agent is omtted therefrom The conventional |
met hod of maki ng such noul ded products conprises cutting raw fish, such as-
cod, Al aska WSrepgtiescitham the, convenbionahacrloprdng methoddibit or At ka
mackerel, ingaski sk RS, tqaoraasmaéﬁéhlbftshbnkgmh&l&mrﬁmg Qe Y,

washi ng- t he flakes and then grinding the flakes tg a paste-|1ke mat eri al .

This fish pakPe® he' meuldnd priadugte A PeofarRied: gudi sAMBLY ufPT
material s 20exhmplliee biyatigirierts b At | ShaDHbdRd el phaidicRD dhnd ed swnﬂumzs

Sui t abl e auxi erials for additipn to ar, und fi.gh neat Jude
for exanmpPe, te%%mcﬁ' °§§er€°§'m’§t§H‘%§n mﬁBa%P‘8§ S{‘31 ’%%o
derived fronstepl doesaaiodts s:fgxﬂrﬂiminblyvegnpahbater n:glen kmﬂmmeﬂgac%
matters, sucq aspgar gt%qpld SE WAL L cqrggel;fang chI%ro- Il ;

fIavourlng agénts3 <& .

s, such as
pol yphosphat es; and waffére movsofed ssoumg ﬁmdhfmeatupeddnstawhgﬁa or an

ami noaci d, tpg-aIRUNG sU3e] b Yl fhuPld Y Ehe HELhEIS oN2Re! NI YN
' iO is, in principle, the game as that of conventional
| products eXcept fhat .the sugar or Sugar-aminoacid-eolouring
agent is omltted therefrom. _ o
' The conventional method of makzng such moulded
proddets comprises cutting raw f1sh, such as cod, Alaska
15 pollack, bonito, croaker, shark, mackerel, sardine or
Atka mackerel, into fillets, chopping the fillets into
flakes, optionally washing the flakes, and then grinding
the flakes to a paste-like material. This fish paste as
- such or after the addition thereto of auxiliary materials
20 jis the matefial which is moulded to forh mbulded ppoduets.
Sultable auxiliary materials for addztlon to the
_ground fish meat include,. for example, seasoning agents,
such as aminoacids and natural seasoners derived from
_riucleic. acids of animal or vegetable origin; colouring
25 matters, such as carotenoids, annato, caramel, and chloro-
phyll; flavouring agents, such as pepper, nutmeg and
cinnamon; modifiers,_such as polyphosphates; and water.
Insofar as any modifier used is a sugar or an aminoacid,
the ameunt ﬁsed should, of couree, be less than the amouht
30 which will cause colouration of the interior of the moulded
product upon subsequent heatlng due to the Maillard
reaction. _ _ _ .
The resﬁlting ground fish_meat.mixture is then
moulded into the deéired shapes.of.thé final products, for

35 example conventional fish cake shapes, balls, strips or



30 which.will cause colouration of the interior of the noul ded product
upon’”subsequent heating due to the Maillard reaction. The resulting groun
fish neat mixture is then noulded into the desired shapes of the final
products, ;for '35 exanple conventional fish cake shapes, balls, strips or -
- 4 - tubes. 2. Colour-formng agent The col our-form ng agent USed in the
present invention is an agent which is capable of browning fish 5 proteins
via t Maillard reaction, that is a swgdr -or a conbination of a sugar and
an anm noaci d. Suitable sugars for this purpose include natural or synthetic
sugars, particularly reducing sugars, such as xylose, glucose, or a "mrin"
(d'sweet Japar®tkess ne 10 for seasoning). Particularly preferred sugars are

xyl ose and a m Xt ut&1Shr X¥bPRENnaNd eghigcose. Exanples of ami noaci ds which
may be used with §UEﬁ‘§QF§T§'HT§‘S§U?Uh] | ut amat e, ({Clne al ani ne and
aspartic acid. There are'R8 ﬁSFPPEUF&F‘mF‘F‘ﬁ @gent uaed oin fhe present

propor%lons ofneﬁaah?ﬁdianaﬁoaghatwaaachotif%h%raqaabsw mgnfdﬂﬁ eﬁ]sh
proportions ermn € ano an pe o ese
col ouring rﬁlrs V\?f’&?l ta g@ﬁdﬂgi‘i‘l" Fe¥r??ﬁé‘&°§bl gﬁﬁf‘tb)?'ﬁ H%
surface 20 cad wombinatdént 8 ar sdgar and ael amindmiid.effect as seasoni ng
t 3. I t I - f t _Th | i cat | th
B o Il cat ! on of, 1 PEee8! Qpale’ Fold +3Y pulh AP RACRIAS oLt £°°
or synthetic sugars, particularly reducxng sugars, such

as xylose, glucose, or a "mirin" (a sweet Japanese wine
10 for seasoning). Particularlj preferred sugars are xylose
and a mixture of xylose and glucose.

Examples of aminoacids which may be used with
such sugars are sodium glutamate, glycine, alanine and
aspartic acid. There are no particular limits on the

15 relative proportions of sugar and aminocacid when both are
used and suitable proportions may be determined
empirically. _

The amount and type of these colouring agents _
which are used are determined solely by the desired surface

20 colouration of the product and not by their effect as
seasoning agents. _
3. Application of the colour-forming agent
The application of these colour-forming agents
to.the surface of the moulded fish paste prodﬁct may be
25 carried out in any convenient way.
One such method is to immerse the moulded
product in a solution of the colour-forming agent one or
- more times. The immersion bath is typically an aqueous
solution having a suitable concentration of the colour-
30 forming agent, for example, a sugar concentration of 0.1
to 2.0%. preferably 0.2 to 1.5%, by weight and an amino-
acid concentration of O to 0.8% by weight. The immersion
time is generally 1 to 80 seconds.
Another method of applying the colour-forming

'35 agent is to spray a solution of colour-forming agent as



surface of the noulded fish paste product may be 25 carried-out in
ofveni ent way. One such nmethod is to imerse the noul ded product in a
n of the colour-form ng agent one or nore times. The i mersion bath

, i cally an aqueous sol ution having a suitable concentration of .the

- colour- 30 form ng agent, for exanple, a sugar concentration of 0.1 to>
2.0% preferably 0.2 to 1.5% by weight and an am no- acid concentration of~
0 to 0.8%by weight. The imersion ti.mg is generally 1 to 80 seconds. ¢
Anot her net hod of applying the colour-formng 35 agent is to spray a
sol uti on of colour-formng agent as - 5 - described above, onto the
surface of thieseritied Abo¢EGt ofite ThemurfladeSof Hite GRdbWLAed OprbAgGcgent
may al so be .aqprﬁl i ed bé mg#ng it wwth a powdered diluent and applying the
mxture 5 to THe FrPeE’ 5+™FR& noul ded product one or nore tines. The

col our-form ng agent cafhkecappuredorming agfertthenapoabsoebaocadppliedi biger
an unheated o, S eat I 0 t (1 teL C

further heat anlg’pj;rgg %glgu?ndgv§?wg%ﬁge%l o ) c.o%é%g‘?égﬁrﬁ%ngégsgggy}u‘elo
An exanpl & ofta ghevswotagehest suepmmdted Produst deme ppoduorewWhimesi.s

steam heated or gel ati Qeg%ggu fﬁ:ﬁm?ﬁ f‘a t-gngna]gfﬂgg g?t Anihe

col our-form ng agent before |na eat our opln r eal ment -
15 n %etmm%ﬁepﬂeﬁbeﬂstG ethan inhgeated n‘?lﬁgpagﬁht’“ﬁéx been
applied is thifa€e®) ket tdelOphBahctd (4n 4N il cOLO)r@PthER ALRLIGE

for colour development is, of course, Still'necessary).

v~

10 An example of a previously heated product is a moulded
product which is steam heated or gélation'heatéd”at low
température, then coated with the colour-forming agent
before final heating. '

4, Colour develogins treatment

15 " " ‘The moulded product to which the colour-formlng
agent has been applied is then subjected to heating to
develop the colour on the surface.

Heating 1s effected by retort heating, that is
wet heatlng in an autoclave (i.e. retort) at a temperature

20 of at least 100 C; it will be appreciated that under these
conditions heating will be effected under a super-
atmospheric pressure. It is preferred to use heating

- conditions, that is combinations of temperature and time,
which will cause complete sterilisation of the moulded

25 products (as well as browning of their surfaces). Suitable
conditions'ﬁre described in "Retort Shokuhin no Subete |
(All about retort food products)" published by Nihon
Eiseigijutsu Kenkyvukai, Japan, and include, for example,

"heating at about 120°C for about 4 minutes and other

30 combinations of temperature and time equivalent thereto.

In general, temperatures of 300°C or more should

not be used. | | _

Other.forms of heat treatment, for example
frying, may be carried out primarily with a view to

35 developing a particular surface texture, for examgle crisb-



Heating is effected by retort heating, that is.wet heating in an autocl
(i.ef retort) at a tenperature 20 of at least 100 C it wll be
appreci ated that under these conditions heating will be effected under a
sup€r- atnmospheric pressure. It is preferred to use heating- conditions,
that i s conbinations of tenperature and tinme, which will cause conplete-
steril.isation of the noul ded 25 products gas well as browning of their .
surfages). Suitable conditions are described in "Retort Shokuhin no Subete
(AI'l about retort food products)"” published by N hon Eiseigijutsu
Kgnkyukai , Jappgss an{in'f‘ﬁla“ﬂ@ulﬁgﬁ gicamlc%s,hwe Wl Aput dedeC for

about 4 minutes and other 30 conb tions of tenperature and tine
equi val ent thefrre%tm%tgeﬂépapffseﬁﬁér addidd omalionta rghe oretert Bpating

not be used. Qderndorik ﬁiabeathbi-ea&'rrent for exanple.frying, my be
carried out primrily w: a viewto 35 developing-a particular surface

texture, for exanple criBpior tg hbBesretarghheahinfy FDALIE Hae such
other heat 5 reipEidistdor off eabedoasdringnaldenti(a)l ® renorduteadbngrand

not in place t er eof or_t ort hea |n and, after the 5

appl i caltol on of ql%é”%%%ﬁ‘?lﬂﬁ°§§%ﬂ?(‘s§ g A& f}@éﬁﬂ‘ Theé n‘b‘lﬂ'&%ﬂ“e’" |
products, theysusty &€ pl esrdornaapoashamade, mmm:a:s:mm angHorch made
of plastics fi J@éﬁ“yé)l ;gﬁogggi a20fle aglgd therein. In order that the

i nvention may be’rnbre ers Mhe foll owi ng exanples, in
which all parts and perdbmtegéerathabythelghwenaﬁ@nQMam1ug/quecfully

10 understood, the following examples, in which all parts

and percentages are by welght, are given by way of

illustration only:

Examgle'i .

100 parts of ground Alaska pollack méat, 3.

15 parts of sodium chloride, 0.5 parts of sodium glutamate
and 30 parts of water were thoroughly mixed and the
resulting ﬁixture was moulded into strip~like pieces.

The pieces were placed on a conveyor belt and
moved through a station in which they were sprayed with a

20 1% aqueous solution of a mixture (5:1) of glucose and

- " glycine. After sprayihg, the pieces were heated ih a low
temperature oil pan (110°C) for 2 minutes and then in a
high témperature 0il pan (180°C) for 50 seconds. to obtain
fried_ﬁoulded.pieces. Tﬁe-surface of the resulting fried

25 product_was brown and unifqrmly coloured.

The fried ﬁfoduct was then packaged in a pouch
and subjected to retort heating at 125°C for 40 minutes,
followed by cooling. The heated fried product was cut and
the dggrée of browning in the centre was cheékéd; no

30 browning in the centre was observed.

Example 2 - -

100 parts'of ground Alaska pollack meat, 2.6
parts of sodium chloride, 10 parts of starch,AQ.S parts of
sodium. glutamate and 18 parts of water were thoroughly

35 mixed and 0.3 parts of xYlose and 1 part of an alcohol-



illustration only: Exanple |I 100 parts of ground Al aska pol | ack neat, 3 15
part,s. of sodiumchloride, 0.5 parts of sodiumglutamate and 30 parts of -
wat er were thoroughly mxed and.the Tesulting m xture was noul ded into

| i ke pieces. The pieces were placed on a conveyor belt and nowed

heated in a |ow tenperature oil pan (11L07C. for 2 mnutes and then in a\¢
hi gh tenperature oil pan (180 C) for 50 seconds. to obtain fried nmoul ded”

pi eces.-

The surface of the resulting fried 25 product was brown and

uni formy col Qeretentdeidhi seapondngt aimtt Iquoaﬂi@gefhdéu at@potikd and
subjected to retqrt heatjing at,1 C 40 miutes, y.cpoling. -
The heated fri®d d%uc*£9@§g%u?%éﬁﬁ thehﬁé ﬁ&%%ﬁe ?%ﬁeﬁﬁtﬁ% Rentre

was checked;. mallb ﬂhiﬂhlmgrenheheededhra Waw(ﬂxmyenatuikammﬁe(QO%DD

parts of grou

of starch, O.

ph a station in which they were sprayed with.a 20 1% aqueous sol uti on
m xture (5:1) of glucose and glycine. After spraying, the pi eces mere

e

O

SpPCeh Bl b, R, et g P

par sodi um

t hor oughl y 535 Urﬁfké'd’ aﬂm‘ 04® pecoedef tnybb&emd‘r];-qshrbtaloﬁs ahﬂaisohol
-7- fernmentat | dﬂ%¥“"“£5kaﬂﬁ”éc&ﬁ%ﬁahﬂ%”w&@%ﬁ@ﬂé’ﬂﬂV%ﬁ@ Ale

agit at

tenperature p®® @HAVYIB) for 7 minutes and then in a high tenperature. oil

pan 5

I on.

s

m xt-ure was. noul ded into balls which were heate |n a Iow

(180[err] G for 49 ﬁe&@uﬁléﬁ i abtdrdaahdecdrild Ithd tii¥ention was

10

15

20

25

30

35

prepared in the follow1ng way. The ground fish mlxture

was prepared as descrlbed above, but w1thout the addition

of the xylose and the alcohol—fermentatlon seasonlng agent..

The mixture was moulded into balls, whlch were heated in
a hot water pan (90 C) for 7 minutes and then immersed for
20 seconds in an O. 8% aqueous solutlon of a mixture (1 10)
of xylose and the alcohol-fermentatlon seasonlng agent
used for the control, whlch solution was at a temperature
of 50 °c. The balls were then heated in a hot temperature
0il pan (180 °C) for 40 seconds to obtain fried balls.
Several pieces of the control product and the
product according to fhe invention were packed in tuna
No. 2 cans ahd, after sealing; subjected to retort heating
at 120°C for 40 minutes. The.heated'proaﬁcﬁs were then
taken out of the cans, cut in half and the degree of brown-

ing in the centres of the fried balls'was checked.

The results are ehewn in the following table.
Control Product Inveution Product
Sample 1 yellow-brown no browning (white)
Sample 2 yellow~brown ' no browning (white)
Sample 3 yellqw-brown no browning (white)
Sample 4 dark brown no browning (white)
Example 3

The following components were thoroughly mixed:



product -.not in accordance with the invention - served as a control).
product in accordance with the invention was prepared in the followi ng (dy/
The ground fish mxture 10 was prepared as described above, but wi thout _
the-addition of the xylose and the al cohol -fernmentati on seasoni ng agent.
The mxture was noul ded into balls, which were heated in a hot water pan
(99[err]C for 7 mnutes and then i mersed for 20 seconds in an 0.8%
aqUeQ%s solution of a mxture (1:10) 15 8&f- xylose and the

al cohol -fernmentati on seasoni ng agent used for the control, which solution
was at a tenperature of 50 C. The balls were then heated in a hot :
teffperature oil pangfd8fdChlaskalPoddachdmedat obt ai 100 rpaxitdal | s. Sever al

pi eces of the contrgl,d%gdgﬁ%oggqet he 20 product aCCQI?:Q"g"EQ t he

i nvention were packed 1n t 2 cans and, after sea Subj ected to
retort heating at 1®Baxehor 40 minutes. The heated ¥ aehrcts were then

taken out of the cagsdigit eiitid@kleand the degree of &r artd0d in the
centres of the fried bal I sowas checked. 25 Tﬁ%résul ts are shown -

in the fol 1w ng t #*&erControl Product | nvent & beiui ct Sanple 1
yel | ow br own xylo®@ browning (white) Sanple 2 oyglg&ambrown

no browning (white) 30 . &grrplg 3 yel | ow bro no browni ng
(white) Sanple 4  d&H% BronAveet Japanesg, i ng ¥+fhiR¥StExanpl e 3 The
fol |l owi ng conponents werBhehgrougld Fighxadxtire wasS-m@ilded Dheskbapdkl ack

meat 100J¥¥§§&n3 12g each, which were heated in a low temperature

) .10 o0il pan (120°C) for 2 minutes and then in a high
temperature oil pan (180°C) for 40 seconds to obtain
fried balls (this product - not in accordance with the
invention - served as a control).

A product in accordance with the invention was

15 made from the same mixture as the control, but omitting
the xylose and the "mirin". Fish balls of 12 grams were
moulded from fhe mixture and the balls were immersed for
20 seconds in an 0.8% aqueous solution of a mixture
(1:10) of xylose and "mirin" (this solution being obtained

20 by mixing separate solutions of xylose and "mirin“), the
solution of the mixture being at a temperature of 50°c.
The balls were then heated in a low temperature o0il pan
(120°C) for 2 minutes and then in a high temperature oil
pan (180°C) for 40 seconds.

25 Five pieces'of the control products and of the
invention product were then packed into separate tﬁna No.
2 cans, which were then filled with water. sealed, and
‘subjected to retort heating at 125°C for 40 minutes.
After cooling, the products were taken out of the cans,

30 cut in half, and the degree of browning of the centres of
the fried balls was checked. The observed resulfs were

~ as follows:

35



s--lun1chlor|de 2.6 parts starch -
rts sodi um gl ut anat e 0.5 parts 5 wat er

Narts xyl ose 0.3 parts."mrin" (sweet

Ja ese w ne) 1.0 parts The ground fish mixture was noul ded “into balls
wei ghi ng 12g each, which were heated in a | ow tenperature 10 oil pan (120
C) for 2 mnutes and then in a high tenperature oil pan (180 C) for 40 _ =
seconds to obtain fried balls (this pred@ct - not in accordance with thﬂé
invention - served as a control). A product in accordance with the
‘invention was 15 made fromthe same m xture as the control,. but omtting

t he xyl ose and the "MHS of 12 dmapentik medwet] fromthe .

m xture and theclg,q; or 20 se Sa BB PEYE

ol Ut on of & Mg s O ook apd {%&%ﬁaﬁ% g s

obt ai ned 20 by @1’8&1%1599%3.‘3&-?9 Bt £8Nenel XHhes§ NG erBf'f‘h 'bh1E was

sol ution of the Juprll POt BA1E;t €HBEr at U gnaf 190 Gand a&i.ﬁewegethaen

heated in a | owpaAMRE R o011 owaguaiZ@yer '] beltRir &2 HEM@%&M:.& enthl a -
i ¢

hi gh terrpeﬁature oi | pan (180[err]C) for 40 seaQlds wete of good qual¥fy.
pi eces of the control products and of the invention product were then

packed into separate tuna No. 2 cans, which were then filled with water,
seal ed, and subjected to retort heati ng at 125 C for 40 minutes. After
cooling, the products were taken out of the cans, 30 cut in half, and the
degree of browning of the centres of the fried balls was checked. The
observed results were as fol lows: 35




Cont rol. Product. - ~ _Invention Product Considerable browning - C %é;
Fried: surface col our was took pl ace fromthe inner pl easant. The c '
of side of the surface to the the inside of the ball was centre of '
balt; the, *+ whitish and the sane as that bal Umw ﬂ"m mmmallty
beforea retort heating; the balls were of good qu ai s

A sethod of making a surface-coloured fish paste produc Mahifch® conpri ses
prepa“grfl ng a noul ded product of ground= fl@h=-meat which is free of sugar or

' sugar- am noacid mxtures in a quantity sufficient to cause the fish neat

to becone col qured due to the Maillard reaction upon retort heating,

H:pl ying to t kad®m8ice of the noul ded product a col our-form ng agent which
“i's a sugar or a sugar-am noacid m xture, the colour-form ng agent being in
the formof a solution o {)h\/\g g subj ectir the Idedrgoduct to
retort heatind wher eby I“b'ﬁ ﬁ"év‘@? bB& 8nSPR §l?|"f"'§ ugred 1fet $hhul ded
product by theastid Ip&raﬂueapiwloﬂchmbéhﬁﬁisaaypﬁrlegarfm@alal moUldEd i edudbe
interior of thei.m)ulde uct d_according to claim1,

in which the o1 SUrYor ng a“é%a lﬁlﬁpffeﬁrfcﬁ Phe S8§AFa & %3¢ noul ded
product by i masrigioag i endxtures | maasquan_i:deo_but‘lﬂécd.cehdturtof aranisy tdgent .
3. A ”‘i‘-j%%d Ol W?ec%cﬁnglt‘%ﬂ&red' BuWNkgh ehienaghqurd YU fdpent
is applied to e surface o e :

. upon retort heating, applying to the surface of the moulded

product a colour-forming agent which is a sugar or a

i : sugar-aminocacid mixture, the colour-forming agent being in
the form of a solution or a powder, and subjecting the
moulded product to retort heating whereby colour is
developed on the surface of the moulded product by the
Maillard reaction, without any significanf colouring of

' the interior of the moulded product..

2. A method according to claim.i, in which the
colour-forming agent is applied to the surface of the
moulded product by immersing the latter in a solution of

the colour-forming agent.

3. A method according to claim 1, in which the
colour-forming agent is applied to the surface of the
moulded product by spraying the latter with a solution of

the colour-forming agente.

L, A method according to claim 1, in which the
colour-forming agent is applied to the surface of the
moulded product by mixing the colouf-forming agent with a
powdered diluent and applying the mixture to the surface

of the moulded product.

5. A method according to any of claims 1 to L, in
which the moulded product, after being coated with the

colour-forming agent, is placed in a container and the



yl ded product by sprayl ng the latter with a solution of the
ljour - f orm ng agent. 4. A net hod accordlng to claim1, in which-the

ol/our - f or ied to the surface of the noul ded product by
o¥Xi ng thenumuﬂmm“umﬂﬂmem with a powdered diluent and appl'ying the

nmixture to the Surfade 8f fhe moul ded product. 5. A net hod according .
to any of clains 1 to 4, in which the noul ded product, after being coated =
with the colour-formng agent, is plaeedl r a container and the | at t'g

is sealed, prior to retort heatlng 6. A et hod according to clalm

5 1In whi ch the sealed container is a can or a pouch made of plastics film
and/or netal flgttery is sealed,npriaosr Fecarediont theadingé clains 1 to 6, in
which the retort heating is effected at a tenperature and for a tinme such
that the degree of sterilisation of the noul ded product obtained is at

| east equi val to t hatAoBEERASH26FoREdME F utc Tadm her iR (Whieh e C for
four mnutes. sealed confaiRbholsoh wal B & PO anddé Odf cpLABYEE8d

ground fish ne rodugt acc o claiml, sub- stantially as herein
ot for Rpp L. FOg 1 |

described in A sur f ace- col oured noul ded
ground fish meat product when nade by the method claimed in any of the

preceding Clmf?; A method according to any of claims 1 to 6, in
| which the retort heating is effected at a temperature and

for a time such that the degrée of sterilisation of the

moulded product obtained is at least equivalent to that

obtained-by heating at a temperature of 120°C for four

minutes.

8. A method of making a surfacé-colouféd moulded
ground fish meat product according to c¢laim 1, sub-

stantially as herein described in any of the Examples.

9. - A surface-coloured moulded ground fish meat
product when made by the method claimed in any of the

preceding claims.




