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Oeboned meat from fish 
frames , mixed with ground choice 
beef and flavoring, makes . .. 

Beefish Patties 

FREDERICK J. KING and GEORGE J. FLICK 

ABSTRACT 

At present , grollnd meat can be obtainedfromfishframes or headed. Rutted.filll 
but it is Llnderutili;:.ed in existing seafood products. Trying a differellt approach, 11(' 

mixed it 11'ith ground beef and seasoning, in \'[Irying proportions, to /I1oke heeJi.11I 
patties. 

S ensory e\'[l luations indica ted that beefish patties ore just as occeptahle as 
all-beefpatties in appearan ce, odor.j7al 'orand textllre. £collomic alld lIutrilioll(/1 
considerations lI 'e re not part of these el'a it/alions butlhesefactors lI'oltid ill.l7l1 ('11 ('(' 

final consumer acceplance. Th e potentiall'aille of this nell' prodllct .llIgge.I/.\ tll(' 
desirability of expa nding further de l'e lopll1ent lI 'o rk. 

INTRODUCTION 

Ground beef (hamburger) pa ttie s 
have become a popul a r item in the 
American diet. H amburgers a re well 
known in ins titutional or commercia l 
mass feeding s ituation and in domestic 
homes. Most con umers also recognize 
that ground beef represent a higher de
gree of utilization of a beef carcass th a n 
wou ld be possible if only beef ste a k 
and roasts were utilized. 

Fish fillet s ha\e a lso become estab-
li s hed in the meric a n diet. Fillet 
sections are ca ll ed ste a ks . but their a p
pearance . flavor. a nd te'(ture are ob\ i
ously diff rent from beef te ak~. 

nother difference between beef and 
fi,h is that the lefto\ er pa rts of a fi"h 
carcas . after fillet s ha\ e be en re
mo\ ed. are underutili zed a a ~ource of 
grounu or min ed tlesh . 

In recent year. se\ eral group~ ha\ e 
become interested in L1 ' ing meat-bone 

separators to obtain edible flesh from 
variou underutili zed source,;. For ex
ample, mac hine- eparated tlesh can be 
obtained from "V-cuts" (a mixture of 
fiUet meat a nd sma ll "pin" bone, ob
tained by trimming filleh to remo\e 
the e bones). A lthough thl'; minceu fil
let meat is made into an inexpen,>j\e 
type of fi h stick. it repre,ent~ an In 
crease of onl} 2 percent or \0 111 meilt 
reco er} from a fi"h carca,,~. \l uch 
higher increases of meat reco\ er). 111 

the order of 20 percent. Cdn be obtaineu 
from fi"h frame, (carca '> mll1u.., heau. 
viscera. and fillet..,). De'iplte a potential 
tenfold increase in meal reco\er). ue
boned meat from fi h bad,bone 1 ntH 

generall) used for m<lking fi,h '>tlck, 
The principal Urd\\ back to the pre -

ent u e of dehon d meat frl)m fi h 
frame, for makll1g fi h "tlCI\ i that Ii h 
sti 1\,> Me genenll) recognized d .t 

\\ hite-meat product fI h frame n'n
tain blol d-rich tt" ue unJer the pin,11 

Jl 
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I h qa rf II r I h l' \ 11 S \ t I ,I J1 t Il 

h~her) Produ ct'> I 't'hnn lnc\ 
C. nt er. (,\Ouc<:,>ll'r. \1 \ 01'1.'0 . 

George.J, ( lid. i, .1 I11l'mh 'r 01 Ihl' 
,wIT of the Deparlmenl of I (Hid 
Science and I 'c hnolog} , \ irglf1l.1 
Pol~ tec hnic In~tilull j nd 1.lll' 
Lni\('r\il~ . Black,hurg. \ \ 
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column e\en In "~ue lll:h" ~I d, 
hadu 1Ck. anu polll'Lk \1 hi~h h.!\l: 111.1," 

tlcally no \ I\lble hklllU ril!ll1enl.ltlPIl /11 

their fillet meat. Thi rl!;!ment:ttIPn \\11\ 

colonze m,u.:hlne- er,lIdled Il1l'oI1 III 
proporlion ttl I he a mount of hlll\ld-Ill h 
ti~"ue~ anu unpigmented II lie 111 till' 
material being feu tll ,\ me.ll-hnl\e 
~eparator peclal ue~nlolll.lll()n 

treatmenh arc helng rc,earchl:d, bul 
lhe\e treatmenh \Ioulu in~rea,c I'll) 
duction co~h or n:ullce ~ idd lit the 
grounu fj~h ne'>h 

r\ ~econu prohlem in lItillling Ii h 
fram '> for manufacture (If fj,h lid. I 
thaI the frame~ contain piece,> (II kin 
a nd memhr..lne~ rht''>e piecl: l'"n he 
removed b) ,I uehoning Il1d('hlne \\ hllh 
ha'> a fine-me~h ,>cl't'en. hUI the te lure 
of the reC(Hereu ne,h I Ollll h \C" 
lihrou" Ihan Ihe nc h (lht,lIned 110m 
\ -CUI'>. on~e411entl), Ii h tllk nl.lde 
from Ihl '>OUI'Le h.l\c .. Ie , Lil"lI,lhk 
texturl: Ihan r"h lid: m.ldl 110m 
mlnceu fillet m~,lt (\ -L lit ) 

Imilar prohlem' lie enu)unlen.:d 
\1 hen w,ing he,lueu and gUl!cJ Ii h I 
reco\er edible nt' h \\)th m~,ll-h n 
,eparator , r hi" tlUI'~e of m.llen," al ) 
cont<lin~ hloou pigment ,I \\,,1\ <I 111 

and me mhrane , T h" lolor plObk 01 111 

mll1ced Ill' h llht.lin<.:u lrom hlold u tnU 

tht' Ie (urI.: 



much Ie fibrou'i than the Oe,>h oh-

tained from V-cuts . 
Instead of trying to a lter the charm:

teristics of ground meat from fi"h 
frames or headed and gutted f'i,h to ,Li lt 
fi h stick requiremcnts, we took. thl" 
meat "a i " and ,ought "uitahle prod
uct applications. Ih ,en ... ory qUillltle", 
it nutritional and econ\.lmlC \alue", 
uggested prod uct comb inat ion" \\'It h 

pigmented mammaliiln me,lh \~ol!ld he 
worth developing. 

Beef wa .:;elected from the mam 
malian meats for thi, product de\elop
ment work. Several comhinatlon" "uch 
a frankfurters, ,ausages, and recipe" 
u ing hamburger have been "ugge"led 
(King and aner. 1970: King et al . 
1971: D. li yauehi, 1\1. . )tclnherg, 
and F. Teeny, \1F Paclficrl'>her~ 

Products Technology enter, ~eattlc, 

WA 98102, per. comm.l. Thl' rcpol1 
describes a Simple c )mh1l1allon \~ hlch 
we have called a "beefi ... h" pall}. 

MATERIALS AND METHODS 

Fish material were obta1l1ed from 
local proce sor. od. haddock., p 1-
lock, or cu k filleting 11I1e" pro\ Idet.! a 
ource of fi h frame. ince the"e ti,h 

had been eviscerated at .:;ea. on ly the 
head was removed from the e frame,. 
For flounder and ocean perch frame ... , 

we had to remove both heath ant.! 
viscera. Headed and gutted ~pecle 
were Whiting, ocean perch, and carp. 
All fish materials v,ere wa~hed before 
deboning. 

A Bibun meat-bone eparator \\.a 
used with or without the trainer a pre
viously de cribed (King and arver, 
1970; King et a!., 1971)1. The unwa hed 
minced fish fle h was frozen in wax
board fish block cartons using a plate 
freezer and stored at O°F until u ed. 
Neither glazes nor additives were used 
to preserve these blocks. 

The ground beef (hamburger) was 
bought locally. It contained 26-28 per
cent fat. It was not frozen and was 
mixed w ith the fish within 24 hours. 

1 The use of trade names is merely to faCilitate descrip
tions; no endorsement is implied . 

I he heel' and fi,h we le mixed In " 
H ohart Meat Ml xel When ,e<t'on ln g 
wa, u"ed. Il \\.a, "tided Ju,t hefole Ihe 
l11i\lng . I hI'> ,eu,on lng I'> a hyuloly led 
plant ploteln hlend uevelopeLf hy the 

e,t le C OIPOliltlon. l ood Ingledients 
Ivt'>lon. for lI'. It hOle thell 1l1lll1het 

11 19-HH 
en,OI) e\<lllldtlon, \\ele made lI'>1ng 

,tund,lrd prlKedllre" ( \ menne et dl, 
19h~1. I he tnlll,t1 e\,tiu,ltt(ln, \\efe done 
h) a ,m,11I group of employee' 01 the 

If S entel 111 C'\ollce,tel. Infolm.d 
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food lelhn(llogl'>t, III ",",e\\ Hem",", ( , 
and 1~ ,HllpIIOn \ a 

)u h,eq lie nt I \ . .t 111 lie h I,ll ge r grnu p of 
college ,tudent e\,t\u.lll:d heefi h Pdt
lie, In the ,Iudellt unl\ln of \ "!,lI1ld 
Pol)tc hnlc In tllule dnd )I ,IIC l rll\t:f
'II} t\ PI ). l-dLh P,lflillp,lnl \\d gJ\t:n 
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lolJ th.lt Ihe Uni(ln \\<1 pl,lnnlng III 
"~Itlh medt ,upplier, ,lnJ \\;Jnted tIl ce 
\\ hlch ont: mdnuf,lcturculhe he t P,lll) . 

he} \~ere a,ked tIl Idle dppe,lf,lnce. 
odor. n,l\Or, dnd It: Ilife lIn ,I Y-p 11111 

heul n Ie ,c,tie. 
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A B c 
Flgur. , - On leale 01 1 109 paW .. made of rAJ all 
beel, (8) 71 ".,rcent beel. 25 percent fI.h and 4 ".,rcent 
Ifavor and ee) 6, percent beef J5 ".,rcenl Ii.h and 4 
percent flavor, all rated almo.' equaUy high on ap
pe.ronce odor lI.vor and texture (lee Table 1) 

RESULTS AND DISCUSSION 

I kUpnll rL ult from thL 1,lr <.;- ale 
\ PI ked In\..! te I II1LiILdle thdt heefi h 
p.lllie can h..: ju [,I ,lCCC pl,lblc ,I ,tll
heef pilltle ( I .thle I dnLi ~ I 'ure I . The 
1.lrge numher of rc ponJent III Ihi Ie I 
dnd the 1',1 't thClllhe m1l1 'ed \\ hltlng had 
heen ,tored fllr.t) Cdr her Ire Ihe te t <Ire 

Table, .-Re sults from Vlrglnl' Polytechnic In.lllute and Slate Untyersll)' feeding lest ' 

Samples 

Sample A (all beef) 
Number 
Mean 
(variance) 
tstandard deviation I 

Al-peBfsnce 

30 
687 
158 
126 

Sample B (71 00 beer 250;0 whiling . 4 0 plant proleln flaYor, 

29 
655 
100 
100 

Number 56 56 
Mean 696 617 
(variance) 
tstandard deViation) 

214 
1.46 

Sample C (61 00 beef. 3500 whiting 400 plant protein flavor) 

253 
159 

Number 56 56 
Mean 680 700 
(variance) 
(standard devlalion) 

Overall Means !; (A. O. F + T) 
4 

Sample A = 6.71 
Sam pie B = 686 
Sample C = 6.92 

187 
1.37 

136 
116 

1 Based on a 9-point hedoniC scale as deSCribed by Amerine et al .. (1965) 
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FBI/or Te.t,;Jre 

29 30 
683 657 
125 285 
I 2 169 

56 56 
661 709 
456 169 
214 130 

56 56 
689 700 
2.49 239 
158 1.55 



re sults were obta ined by the G lo ucester 
group unde r differe nt te sting conditio ns 
and us ing other kind s of fi sh in the pat
tie s. 

The Gloucester group of eva luato rs 
a lso pa rticipated in a se rie s of triangle 
te sts to determine s uita ble proportions 
between the ingredients of beefish pat
tie s. On the bas is of their results (Tab le 
2), it a ppea rs that the proportion of fis h 
fle sh can vary from about 25 percent to 
about 50 percent without changing the 
overall acce ptab ility of a beefish patty. 
These re sults and other (unpubli shed) 
hedonic re sult s indicate a prefe rence for 
including the hydro lyzed plant protein 
seasoning , N M 139-88, compared w ith 
no seasoning at a ll . Our experience a lso 
indicates that the optimum use leve l of 
this sea o ning may vary between I and 4 
percent depending on the fish material 
used and the people do ing the eva lua
tjon. 

Although the beefish patty has an ac
ceptability equal to an a ll-beef patty, it 
is a separate product. Taste paneli ts 
have had littl e o r no difficulty 
distinguishing between the two prod
uc ts w hen served both at the same 

time. However , these taste paneli sts 
fo und that one ca n be used in place of 
the other with no loss in accepta bilit y. 
Although some of these eva luation s 
were based on froze n-stored fi sh ingre
dient , none were based o n frozen- stored 
patt ies. The se eva luat ions did not in
c lude economic or nutritiona l conside r
ati ons. Final consumer acceptabi lit y of 
a beefish patty wo uld be influenced by 
these considerations as well as it s sen
so ry qua lit y. 

Table 2.-Results of triangle test comparisons of beefish patties containing various amounts of machine
separated flesh obtained from haddock frames and ground beef with or without hydrolyzed plant protein season
ing, NM139-88. 

Sa'll pies Compared 
(Beef and Fish ra tios based 
on weights of each when 
mixed. Seasoning amounts 
expressed as perce ntage In 

the final mixture of beef. 
fi sh. and seasoning) 

All beef vs Beef. Fish 75 '25 

Beef Fish 75 '25 vs . 50/50 

Beef Fi sh 50:50 vs. 25 75 

BeellFlsh 50/50 wi thout Season ing 
vs 

Beef/Fi sh SO/50 wi th 2% Season ing 

Beef/Fi sh SO/50 with 1 % Season ing 
vs. 

Beef/Fi sh SO/50 with 2% Seasoning 

Beef/Fi sh SO/50 wi th 2% Season ing 
vs 

Beef Fi sh 50:50 with 4% Seasoning 

CONCLUSIONS 

Mi xtures of gro und bee f a nd fi s h 
(bee fi sh) have e njoyed good acce pta bil
ity when tried as patti es. (The ground 
fi s h co mpo ne nt was o bta ine d fro m 
sources presentl y und e rutili zed fo r 
food.) These res ult s, toge th e r with 
eco nomic and nutritio na l cons ide ra
tions , lead us to suggest the va lue of 
continuing deve lo pme nt work on thi s 
product. Both technologica l and ma r
ke ting resea rc h a re needed to pro pe rl y 
assess it s pote ntia l. 
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Evaluators Made 
Correct Choice 
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No 
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No 

No 
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