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The purpose &f our pH. teﬂting B agr ig to-aliminare struvite crystals
in oar cstned tuns produck, These ox g are actuaily the compourd
magoesLam ammonive phoaphate. They. axaﬂfnwmmﬂ‘by ubstances that sye

noroelly present in tunz but which, anly. combine niidey gercain ¢1rcum-
atences inte & crystsllina’ fnmt&m.‘ ‘The occurrence of striuvite in our
produsze has, for many years, besn our main cause, nf s Comey ¢amplaints
as they sve wmistaken for chips mf giaaa.

Thi i enwarimmnts aaxried out hy ouy Research Eepartment, it was ‘
derarmined that the occurrence of struvite axysunls was clogely associ&t&d .
with che pB or acidity of the tuna. The' avurage PH value of rsw tung i
gpproximetely 5.7 to 5.8, with the extreme range being from 5.5 to over

6.7. Cur research work showed that only fimh ebove & pH value of 6.1 when

rav ware iikely to form struvite eryscals whem canned. We also found that

the enly type of fish sormally having theze high pH values was Japanese -
longline-caught slbacore snd: yellowfin. This can probably be explained by
rhe mauner in which these fish die, Lnnglina-naught £ish axe frae to gwim
about sfter beiag hooked and actuslly die of éxhsustion in the presence of |
the normal oxygen supply available in the water. Purse seine-caught fish,'

oo the other hand, normally die of suffocatien as large numbers of them

are quickly restricred to & limited area during the neétting operation.

These two redically differvent types of desth bave 2 defipite influence
upon the finel bedy chemistry of the fish. The loogline-ceught fish tend
to burn up the lactic scid preseat in the living fish muscle aad 25 a result.
the pf value iz usually highnr (less aciﬂ) than that found in the purse
gaing~caught £ish, Some Longline=-ceught é@ibhcore have been found to have

pH velues a¢ high 2s 6.8. Purse seine-caught fish, on the other hand,
seldon have pH values above the 6.10 danger point.

Begis chese findings, & program fox 1ndividually testing ail lunglina-aaught
2lbocore was undertaken, ‘This is done with specizlly desigied pH meters and
eleactrodes. By segregating all fish above pH 6.05 and blending thew with.
noxmal 8 £ish imto a chunk pack, the chonces for struvite formation are
elumost ¢limivnated, The remaining normal pH fish ces then be packed as

yolid with very lirrle chance of struvite crystal formatiom.

There are several very isportant precautious that must be taken in oxdex
to achieve the maximum struvite protection frnn our pH tezting program.
The sffectiveneas of this euntire program is dependent upoun esch of these

fnlleming ateps being properly performed.

1. Frier to being rested for pﬂ, ‘a)l fish must be thawed to et least 39 C
Bt the depth to which the alectrﬂda tip will be inserted. If this is
nac done, ice crystals in the flesh will cause sboormally low pH
readings on the meter, asd fish that appear to be of normal pH mey
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aatually be high pH and patantial struvite producers. Quite often the
oguter layers of the fish may be- adﬁquately thawed while the inner
layars ave still frozem. For this reason the electrode muat not be
forced deeply into the fish where the temperature is below 59 C.
sccurste pH readings will be obtained as long as the electrode tip
iz inserred just beéneath. tha“kin, The hele that is cut for insertion
a’ che alectrode should be 28" shallaw ag paasihle. If, during. the
resring operations, individual fish are found that are not adequately
thawed they should either be considered’ high P or set aside until
oroperly thawed and then tested.

2, 1z is slsc wery important that the fish be positioned on the bucmharing
rable with suificient space between them to ensble the pH value of each
- o be accurately ragistared on the méte?, 'This requires 2 to 3 seconds
with the electzode imserted in the fish., If this allowance is not mnde*
then the meter will not have adequate time to reach the final, &ccurate
oH yesding., As & result, many £ish may be congidered az having normal
pf valuee when in actuality they are high phH.

Thic msy mean that butchering operations will have to be slowed duwn

to some exteat over what would othexrwise be pozsible 1f cesting was

npt being done. &n slterpative possibility is to use two pH maters
‘gimsltanecusly and have each peraon doing the testing check every other
fish. The person who is doing the pH testing should ‘alsc have a means
for stopping rhe butchering trable when oecessary. This sust be done at
frequent intervals to calibrare the meter and electrode with pH 6.00
buffer solution. ‘

3., ALl rocks of high pH £ish must be cerefully marked so.that they will
zot be aceidentally mixzed with normel pH £ish during the remeinder of
il prouassing operation.

4. in order to elimiuata the chances of sbtvuvite forma:inn in chuok codes,
it iz necessaxy to carefully blend’ ‘off the high pH loins. The maximum
blending level is 40% high pH loiné to 60% normal pH loins. 2 lower
biending level should be used if praectical, however, as the probabllity
of asrruvite formation decreases as the blemding level decreases. A

| pecent rise in consumer complaints on fmport albacore chunk codes
izdicates that the high pH loins heve not always been carefully blended.

The wesults of esch day's pH testing are reported to Central Quality Comtrol
on the Beilty »H Control Record. fThis form also inciudes informetion frowm
thﬂ Pecking Room regerding the chunk codes fato which che bigh pH lofus. ava

biended. A pH distribution chert is else plotnﬁd for every 5th iot of fish
teared. This informarion enables CGC to audit the pH programs at the various
plants snd detect such possible problems as improper testing techniques,
faulty equipment, and improper blendipng. Charts showiog the % high pH fish
found each day at every plant ave a2lso plotted by OQC ro show sassonal
variations and plant to plant comparisons.

kY

M A O s i i e L g it Do e v g i s 1 et omie 4 e




FROM : JokaMonaRio PHOME HNO. @ 17684365173 Apr. B2 2602 G7:14ZAM P3

uan‘
The packiug Tooms ere nur\mnﬂybﬁw aqni*mnﬂ }Eiqr the addition of sodium
ecid pyrophosphace (SAPF) Eo ‘zf:a‘fm;m;‘.-iwn;;tﬂn,].-bam‘e. #olid packs. Th‘i.a‘
matarial inhibits che formation of struvite urystals and is being added

through special broth systems. The use of SAPP will net eliminete the need
for our pH vesting operatioms in the fish room gs it is not fully effective
upon axcremely high pl fisk. It will, however, anabla the cut~off point
for high off fish to be raised from €.03 te 6.2 providing SAPP s edded to
all solid packed from rhese £igh on the Zollowing day. This setns that
all solid lines om which this fish 1s zo be packed must be equipped with
the speciel facilities for adding phospheted broth. If snly normal broth
were csad, thep a high incidence of struvite weuld result,

We sre currencly equipping plants to add SAPE only on L/4# and 1/24 lines,
It wew ister be spproved for uee in 1# cans, but it sppears that it cam
never be used in 4F came becsuse the long retorting time deatroys its
eifectiveness. For chis reason plants that noxmeily pack 4F solid will
heve to coutinue wsing the €.05 cur-off point during pR testing.

The advantage of using the higher 6.25 cut-off is that it greatly reduces
the sumber of fish segregated as high pR. The attached diagran illustrates
why chis is so. This permitz & much higher percentage of the figh to be
packad &3 solid. ‘ ‘

Through «he careful coordination of the pH tmeting end SAPP sddicion programs
we should be shbie to eliminate &ll styuvite in our capmed product. This
will reqguire, of course, that every phase of the prescribed proceduras be
spriscientiously followed. The failure to do any step carefully will greatly
reduce tiw effecrtivensss of the entire program. .
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S TR Jd DISTRIBUTION FOR LONG LINE ALBACORE

Fias (N RED AREA WOULD BE SEEREGATED AS
gt pH o THE FISH ROOM IR THE (05 CUT-OFF
POoT e WLED, TRESE SAME FlIER woulD BE
CONSIDEAE D NORMAL pH 1B THE (.25 CUT-OFF
CouLis BE USED DUE To ADDITION OF SA PP,

NUMBER, OF FIgh-

Cy i

6A b3 b2 bl 80 59 58 w1 56 65

605 CUTSORE PoNT WITHOUT SAPR
~ (25 CuT-OFF PoINT WITH SAPE
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STRUVITE CONTROL PROGRAM - OUTLINE

A, Purpose of pH Testing:

1,

What is styuvite - magnesium ammoniuvm phosphate.
Why are we concerned about it.

What is pH - acid, neutzal, alkaline scale.fel.
What effect does pH have upon struvite.

Why pH only long-line caught fish.

a2, Effect of death - purse seine,

b. Etfect of death - longline caught. et Lop?
Tllustrate distribution of normal pH.

a. Typical purse seine.

b. Typical lomgline (showing higher pH fish)

B. Egquipment Used to Measure pH and Procedure:

1,

Beckman Model N meter, combination electrode

a. Meter §$350.00 ea. - 10 in use

b. Electrodes $50.00 ea. ; over 200 ($10,000.00)
Important precautions:

a, Thaw to at least 5? C.

b, Insert electrode fo just under skin.

c. Cut shaliow hole.

d. Set aside fish roo cold to pH.

e, Allow time for final, accurate reading.

r. Restadardize frequently w/clean butfer.

g. Carefully mark racks of high pH fish
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3. Form used to record testing results,
a, Plot % high pH in notebook for all plants.

4, pH charts to audit eguipment, technique (every 5th Lot tested).

C. Handling High pH Fish in Packing Rnnm;
L. Proper blending into chunk required
a. Maximum blend 40%
b. The Lower the blend the better the struvite protection.
2, Record chunk code and % blend on pH rorm,

D. Effect of SAPF op pH Frogram:

L. Purpose - inhibits struvite formation, - added m ,f.u-wﬁgt

2, Not fully effective on high pH fish.

3. Will enable the raisinglof cut off point if it can be added to
2kl splid packs for the Lot (use distribution chart to illuacrate
how number of high pH rish would Be reduced),

4. Cannot be used in 4.

5. Necessitates close packing room - fish room coordination.
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o TYPICAL pH DISTRIBUTION FOR LONG-LINE CAUGHT ALBACORE

Fizh in red area would be segregated as high pH
in the fizh room if the 6, 05 cut-off point.is used.
These same fish would be considered normal pH
if the 6. 25 cut-off point could be used in conjunc.
tion with the SAPP addition program.

NUMBER OF FISH TESTED FOR pH

‘ ‘ ann | [ ANl R
. pHE.T 6,6 6.5 6.4 6.3 .2 61 16,0 59 58 57 56 55
. , l—b. 05.CUT-OFF POINT °

6.25 CUT-OFF POINT




