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NMFS scientists have 
devised a simple method for . . . 

Controlling Bone Particle Content in Minced Fish Muscle 

MAX PATASHNIK , DAVID MIYAUCHI , and GEORGE KUDO 

ABS TRACT -Minced fish muscle recovered by flesh separators or de
boners may contain some bone particles. The amount depends on the size 
of the final extrusion opening that the fish are pressed through, the type 
of equipment and its adjustment, and the species or type of fish material 
used. Monitoring the bone content is important since it affects the end use 
of the product. A simple, rapid method for quantifying the bone content is 
presented. It involves (1) shredding the flesh with a low-speed stirrer and 
(2) gravity-separation of the bone and other high density components from 
the floatable muscle fibers with water. The method may serve as a useful 
quality control tool for the producer and user of minced flesh . 

INTRODUCTION 

In recent years , the production of 
frozen blocks from minced fish muscle 
has risen sharply . Minced fish muscle 
obtained from either dressed fish or the 
trimmings and frames of the various 
processed speci es by flesh-separat i ng 
machines may contain bone particles . 
The frequency of occurrence of parti
cles depends largely on the size of the 
final extrusion opening through which 
the minced muscle is passed . Short 
pieces may appear in the minced mus
cle when bones are aligned transverse
ly across the extrusion opening and are 
sheared off and forced through the 
openi ng by belt pressure. Longer 
pieces of bone may appear when , by 
chance, they are aligned axially with 
the extrusion openings and are passed 
through before being sheared off. Bone 
particles may be hard or they may be 
soft and pliable accordi ng to the spe
cies. The frequency of occurrence of 
particles may also vary with the type 
of the flesh-separating equipment and 
its adjustment, the type of material 
being processed , and the fish species . 

Controlling the bone particle con
tent of minced fish flesh is important 
in relation to its end use. Fish-stick or 
portion-type products are heated for a 
short period of time. Bones do not 
soften and they may be apparent in 

the cooked product. In sterili zed , 
canned-type products , where bone
softening is usuall y assured. the bon e 
content is not critical. Most minced 
flesh used today is in the fi rs t category . 
Bone content control therefore is of 
importance in relation to qu ality c ri
teria and consumer acceptance. In 
recognition of thi s, th e National Ma
rine Fisheries Service " Proposed U .S. 
Standards for Grades of Minced Fish 
Blocks" cites bone particle content as 
an important qualit y attribute. 

Both the producer and the indu strial 
user of minced fish flesh need a simpl e 
method fo r quantifying bone co ntent 
in order to determine end product 
quality and to verify compliance with 
buying specifications. Various methods 
of determining the bone content have 
been considered . Subjective sensory 
procedures involving visual and finger
feel location of bones were found to be 
unreliable . Procedures involving enzy
matic digestion of the protei n as a 
means of bone separation were time
consuming, as was chemical determi 
nation of calcium. An objecti ve grav-
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it y- fl otati on procedure wa fo und to 
meet the criteri a of si mpli c ity, speed. 
and reproduci bility. Th e purpose of 
th is report is to: ( 1) present the details 
of this method for assess ing the bone 
content in mi nced fl esh : and (2) dis
cuss it s use. 

GRAVITY-FLOTATION METHOD 
FOR DETERMINING 
BONE CONTENT 

The method involves two steps: (1) 
shredding the fles h wit h a low- peed 
stirring device; and (2) gravity-separa
ti on of the bone, cart il age, and other 
high-densi ty components from the 
lower-density muscle fibers. 

Equ ipll lenr.-( 1) 8-speed food tir
rer-blender-disintegrator (Oster Model 
847 1 or equivalent ) with cutting 
edges of the blades blunt ed or round
ed ; (2) 5-cup blender jar; (3) shal
low pan ; (4) timer ; and (5) absorbent 
paper . 

Procedure.-( I ) Weigh l;4-lb offish 
sample, which may be either frozen 
or un frozen ; (2) place sample in 5-
cup bl ender jar and fill with cold 
tap water ; (3) blend at lowest speed 
for about 2 minutes; (4) place blender 
jar inside a shallow pan set in sink 
and run tap water into it at a flow rate 
of about I gallon/minute until water 
is essentially free of floating fish mus
cl e fibers; break up any remaining 
aggregates of flesh at the bottom of 
the jar or on cutter blade or pan. and 
float off fibers with running water: 
(5) transfer quantitatively the bone. 
fin. and cartilage residue to absorbent 
paper for estimating or counting. (6) 
for counting, separate into compo
nents (bones, carti lage. scales. skin 

1 Reference to trade name does not imply en
dorsement by National Marine Fisheries 
Service, OAA. 



p ieces, etc.); a nd (7) so rt bone~ into 
variou categorics a, f) ll ow ... · 

Soft. p liah le bone, 
<1,,," 

Hard. rigid bone ... 
<I j " ~I""," 

Then count number of hone ... and re 
port a number per pounu. (Bone 
counts belov. 10 per I" pnunu are 
counted and thl),e ahO\e arc reporteu 
as > 10. A hard. riglu bone I~ one 
that leaves a clear I nuentat Ion \~ hen 
pre sed aXial I) betv.een the finger, ) 

The above \Ize categl)f1e... anu 

method of reporting bone ... are malnl) 
for potential use In preparIng the 
"Proposed U.. tandanh for raue, 
of !tnced FIsh Block .. In praClIce, 

the method for reportl ng hl1ne ... anu 
other non-muscle components v. til ue
pend upon product ~pe Ificatil)n re
quirements or the t) pe of qualit~ In

formatIOn needed b~ the bu\ er or 
seller of the products. 

To determine the reprouuclhIlit} of 
the procedure and to Insure that bones 
are not being reduced In ize during 
blendlllg, the following tet IS sug
ge ted: (I) add 10-20 bone of kno\\ n 
SIze to a bone-free ample of mlnceu 
fillet fle h: (2) run through the abo\. e 
procedure to determIne If all bones 
are recovered and If there IS bone 
fragmentation: (3) repeat as requIred 
to a sure reproducibility of the proce
dure . If fragmentatIon doe occur, It 
may be due to Inadequately blunted or 
rounded blender blade . 

Larger size samples of about 
pound can be evaluated by using a 1-
gallon blender. The cutter blades may 
be non-destructively rounded by lip
ping a piece of rubber or plastic tubing 
over each blade. The general proce
dure is similar to that for the smaller 
size samples . 

CONTROL OF BONE PARTICLE 
CONTENT AND USE OF 
GRAVITY-FLOTATION METHOD 

The gravity -flo tation m eth o d is rec
ommended as a useful qua lity control 
tool to provide reaso na bl y accurate 
estimates of bone part icle content for 
the producer , industrial user, and in 
spector of frozen and un frozen minced 

muscle. I or exampl e, It m ay be used 
to m OnIt o r th e hone content o f m lnceu 
Il e~ h fro m ho ne·\eparat lng equIpm e nt 
fo r the purpose 01 optll1l lll ng mac hIn e 
adj ustme n ts so a, to obta In l1laxim u l11 
Il es h YIelds w h Ile I11eetIng bo ne co nt e n t 
and other qualI ty lim lt a tl om fo r enu 
u,e of the produet. ~l l n ceu Ilesh IS 

u ~u a ll ) oht,1\ ned from bone-separat i ng 
cq u lpment operatIng WIth e\tru\lon 
open lng~ of from I tll 7 111m I he ... Ile 
of the openIng anu the maLhlne ad
Justment Lontrol the quantlt) ,lnu type 
of hone pa.,\Ing through v.lth the 
mlnceu flesh . Thl\ In turn uctermlnc\ 
hov. the flc\h can he useu . rhus. the 
use of n11 nceu Ile\b In Ilsh-st ICt.; or 
portlon-t\pe prouucl\ wIll unu(lubteu
I) set a lImit lln the number 01 h.1ru 
bones pcrnlJlteu in a pllunu (ll pnluuct. 

'd ectlng \ueh a limit ma he aCCOl11-
pllshcu h) machine aUlustment. strain
Ing 11f the flcsh. ()f b) dilulion of 
COar\c minceu flesh v. ith \tralncu IlL .... h 
The usc of the ml nLeu flesh 01 (lme 
,pecies In \preau,. ,nack\, or .,au,al(e

type prllduch ma\ rcqulrc their tinal 
qrainmg thrlugh 1- tIl 2-mm strainers 
to 1btain mU\lmum rcductil n in de
tectable bones (Pata,hnlk ct al .. 1974J. 
In heat-stenIILcO. Lunned prouu ts 
such U\ tho~c prepared from salmlln 
tnmmlng tbe fle h-,eparaling equip

ment can be adJu ted to gl\e ma\imum 
yIeld de plte the resultant high bone 
content Sin e the thermal pro e., IS 
adequate to ften the b nes 

The met hod can al be u~ed to 

concentrate cales, fin~, vertebral 
bone, a nd other debrIS to permit tbelr 
q ua ntitative e ment as a n In dica
tion of p rod uct qual lt a nd v.or kman-
hip. Fo r example, hI gh cale cont ent 

of ome commerCIa l produ ct Ind icate 
poor was hin g p racti ce. 

Inas much as p a rti c le ize affect 
the p roduc t 's chewabilit y o r texture. 
it i often u eful to kn ow w hether the 
m inced fl es h is essenti a ll y fi ne o r 

cOurse o r a mi xture th ereof DUrIng 
th e /11'11 /('11 11'( (l1Il/ 1 o f h le nd lng 
(s te p 1 un de r Procedure), th e re la ti ve 
proport ion of cnar\e anu flnel} minced 
ne\h In thL produc t mar he vi\ u ,il ly 
e\lJ mated 1\0 1ft he re arc a ny of f
cohn ucfect\ In the product . t he}. can 
he readily on,erveu dunng the 
hlend l ng 

In summary. the methou 1\ tlcxlnle 
In that It offer .. the ch(lIce of obtaJlllng 
accurale hone particle count or of 

ma~lng rapid vl\ual e\llmal l."> accord
I ng I (l the nceu\ of I hc u\cr V. here 
Ilni\ an c\llm,lte of the npe and quan
tll\ of hone. \cale.,. tn. ~In. and 
ot her non-n1u\cic dehrI\ 1\ needeu 
fur quailt, control \crecnlng. the pro
ccuure mil. be spceded up and the 
Vaf1OU\ e Iraneuu\ matenal\ mal he 
\ I uall) e\tlnlaleU rather than counted 
,-\ le\t ma} tilke Irom it lev. minute 
pcr ilmple up til sc\eritl mlnute\. 
depenulng nn the aCCUrdC) de\lred. 

In the prellmlnar} e\aminalilln (If 

I mien ml nced hi 0 ~\. one an rapldl:
determine If a bone prohlem e I\t\ h) 
cutllng off sample hce h) knife (.Ir 
\av. . he e ma) be placed under run
ning tap v.ater anu Ilghll) urface
lhav.ed. B runnIng the tinger acn .. 
the urlace. l1ne can uetect the pre -
el1cc l)r ab en e of Significant 

an1llunt III bone protruding through 
the ott. thav.ed urfa e Thl prelIml
nar) e\aml nation can of len de termi ne 
t he magnitude of the bone Incldence 
and t he need for fu rt ber tes tl ng b) 
the abo\e de cnbed method F r field 
e \ amlnatlo n v.b ere a blender i not 
a vaJiable. t hl Impllfied ap proach 
m ) p ro~ Ide a crude e tJ ma te of the 
pre ence or ab ence of Ignl fica n t 
quantItie of bone in t he produ ct 
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