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Studies on Prevention of Struvite Formation - I1

On the effect of masking reagents for prevention of

struvite formation in canned tuna in brine

HiromMmitsu Osapa and Ikuxo Goto

In the previous report, it was reported that the results of the prevention test of
struvite formation by adding of masking reagents in a test tube the effect of prevention
of struvite formation was found in some masking reagent.

In the present paper, the effect of those masking reagents for prevention of struvite
formation in canned tuna in brine was examined. The masking reagents used are
sodium hexametaphosphate, sodium pyrophosphate, polypeptone, 5-ribonucleic acid,
EDTA and phytic acid.

The results obtained were as follows :

(1) Phytic acid had more effect for prevention of struvite formation in canned
tuna, that is, the struvite formation can be prevented by adding 0.1% of it to one can.

(2) The addition of 0.1% sodium pyrophosphate and sodium hexametaphosphate
could not prevent the struvite formation in canned tuna, but the struvite formation
could be prevented by adding 0.1% of these masking reagents.

(3) The struvite formation in canned tuna could not be prevented by adding
EDTA, polypeptone and 5'-ribonucleic acid.

(4) In canned tuna in brine, struvite was easily formed at pH 6.3 to 6.5, but it
was scarcely formed at below pH 6.1, and the size of the struvite formed was bigger
at high pH than at low pH.
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Table. 1 Effect of 0.1% masking reagents for prevention of struvite formation

in canned tuna in brine

—

Masking reagents

Storage period

Struvite

\\(months)

12

24

Sodium hexametaphosphate

Sodium pyrophosphate +

Polypeptone
5-ribonucleic
EDTA
Phytic acid

acid +

++ ++

+++
++
++++

++
+++
++
+4+++

+++

++++
++

+H++

+

++
+++
+H++
+H+++

Table.

1~10 mg
10~40 mg
40~70 mg
70~100 mg
above 100 mg

2 Effect of 0.5% masking
in canned tuna in brine

reagents for prevention of struvite formation

Storage period
(months)
\

Masking reagents

Struvite

24

Sodium hexametaphosphate
Sodium pyrophosphate

Polypeptone
5-ribonucleic
EDTA
Phytic acid

+ W

acid

+++
+4+++
+4++++

+

++
+++
++++
+++++

1~10 mg
10~40 mg
40~70 mg
70~100 mg
above 100 mg
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Table. 3 Relationship between the masking reagents added and the pH in canned
tunas in brine, and the number of canned tuna formed of struvite of
canned tunas added of masking reagents (in 157 canned tunas)

Maskin X . .
reagentgsI Control %gg;:?rlxeta- gggcl:-lm Polypeptone l?ll:g(l:loc EDTA P gglt(ic
pH phosphate | phosphate acid
below 6.0 7 1 2 0 0 0 9
6.0 — 6.1 4 3 1 0 1 6 3
6.1 — 6.2 1 7 3 5 4 6 6
6.2 — 6.3 1 3 5 4 7 5 5
6.3 — 6.4 0 4 3 8 5 3 1
6.4 — 6.5 0 2 7 3 3 1 0
6.5 — 6.6 0 2 1 4 4 3 0
6.6 — 6.7 0 2 2 0 0 0 0
Number of
camned tuna | g 5 6 14 16 3 0
struvite

Table. 4 Relationship between the pH and the struvite formation in canned
tuna in brine, and the size of the struvite formed.

Number of canned tuna formed of struvite of examined canned

oH tunas, and the size of the struvite (in 157 canned tunas)

1—10mg | 10—40mg | 40—70mg | 70—100 mg |above oomg| oL
below 6.0 0
6.0 — 6.1 0
6.1 — 6.2 3 3
6.2 — 6.3 2 1 2 5
6.3 — 6.4 1 4 4 4 13
6.4 — 6.5 2 2 4 4 13
6.5 — 6.6 2 2 5 1 11
6.6 — 6.7 1 1

BHOELR2EEELLDOAT, ThULEO pH ObD0REHONLE ot CRARKRELTRALE S
NAFPDOIHOEORY RSV, 47V vB+I7 T =rBIRIMEKICENT—RICE L >TW 3
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AP FNAMRBIEOODTHELLERE LI —F LT,
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P, EVECS R ONWTHERLXEZZ I 2Y T4, ) VOREDOEZE KR Table. 5 iC
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Table. 5 Changes in contents of volatile basic nitrogen, magnesium and
phosphate in steaming of tuna

VBN Mg P
Raw meat [Steamed meat| Raw meat [Steamed meat; Raw meat [Steamed meat

1 100 175.6 100 100.0 100 66.7
2 100 218.0 100 91.8 100 73.6
3 100 213.5 100 100.0 100 78.2
4 100 239.7 100 100.0 100 70.2
5 100 239.2 100 109.0 100 101.2
6 100 212.0 100 93.5 100 92.7
7 100 254.2 100 103.5 100 111.6
8 100 210.5 100 87.9 100 90.0
9 100 254.7 100 115.2 100 111.2
10 100 230.8 100 95.0 100 98.2
Average value 100 214.8 100 99.6 100 89.4

Y SOBRERIB L/ oAD pHIZ5.7~5.9 THVERIKELYD 5.7~6.0 1 LT 3.
HHEC L BAEES DERFRTRARLHM6.0~6.1TH Y, BRSBZVIZHHEEIEFORE
BRRCEDOND pH 6.3—6.6 DLORBALED N7, TOTEREMOMEICK
52b0LEZ2%. WEORFUEFENMEZERLLGEAEED pH 136.0~6.1 1T &FD, b F¥
4 rDFBLUIZ D pH BEROGHAMET A EMTE S, CNIRE LU TREDORRIFHRIZE
RULBAEED pH BRBAMRA L 584 FOIBLP T 6.3~6.6 OFHEICILE LEZLS.
DT EID=I/uKBEEEDOR T4 TR 7 ) ==V LR, 530 REERHAROA
O pH ZRETECELICEDTFATEEEELS, HEThoDR® pH M 6.0 PIFTHhhidk
BHEEICLTHR L 594 MIFTHET, 6.0 LILLOBEKBERCTELEAT /84 P MIFHT
LRERBD .

- #
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MELIREMBHD 0.1 BOBRMTHHR+ 7,54 OFMEHIETE 3 LRz, —HEa)y
VERFPY UL, ~NFYAZYVEF LY YL IBORMTCREESE» 7258, 0.5%B00RM
THEBD 7. LhLFL— P REEEHRORLE EDTA (8.69) RIEBBEORMTIIZE
MBS Lo THREORMTIIGESLI,L o7z, FLRYRT LY, A/ VBT
=BT 0.5 BIRINCBNTHEMILREABD O U b o, A/ Y VBT =NEEZRNTS
EHFTRAEINAPBIFHL, LS RETERICEBLE2ED.

w7 aKEHEEICBEOTIER 754 Fi2 pH 6.1 T TIRRFHET, pH6.3~6.5 ICBNTE
HIHULPT L, pH BSFHDIEERF 554 FOFENAEHT EEEDI.
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HE, COMERYEDILUTREREZOHBCERELEX T L BAARTERRSEON
TEBVCIBERTEORBEFCEL BLBLETZT.
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