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Studies on the Canned Tuna — II
On the pH Determination of Canned Tuna Liguids

B}y

Masayuki Kscal and Shitoku Era

We determined the pH values of canned fancy white meat tuna liquids by both
quinhydrone and antimony electrodes, as the result of which it was. found that pH
values changed with the lapse of time. ‘

Therefore, we made the comparative study of the determining methods and the
errors by using glass electrode as well as the pursuit of the changeable cause of
the pH values. i

The results are as follows : —

1) The cause of pH changes as determined by quinhydrone and antimony
electrodes is protein error mainly due to soluble protein, and when the protein
concentration is decreased with diluted liquids by distilled water, the errors due to
oxidizing or reducing matter come out gradually as the opposite ones.

2) When it is diluted about 6 times in quinhydrone electrode or 14 times in
antimony electrode by distilled water, we can obtain the stable pH by counter-
balancing their errors.

3) In the above-mentioned methods, quinhydone electrode has enabled us to
determine the pH with an error of 0.1 pH, but antimony electrode makes it difficult

for us to obtain the correct pH, accompanied by many errors.

We have had tuna flesh canned, using the flesh of different degrees of freshness,
and investigated the relation between the freshness and pH values by means of
quinhydrone, antimony and glass electrodes.

The results are as follows : —
1) It is difficult for us to find the relation between the freshness and pH

values, but in the case of blue meat it has apparently higher pH value than the

rest.
2) When the liguid 6 times diluted is determined by quinhydrone electrode,
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it is possible for us to judge the freshness of the tuna flesh from the pH vlalue.

3)

values, when it is determined by antimony electrode.
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RO &

id-HEEO pH 2 ZEOEETHEE, Lk
TIERERER2RIIDNEHEL TN A,

COWER Ty FE U BER2ER UIZT
G, D EOHEERIEAT7 L FF UBHROIN
WMDEETH 5o

%@%ﬁ@prﬁﬁﬁéﬁﬁ%%%u

BRI ER RO EEEL, EESEN S

m@aa&%gfﬂof

IR (IR Y U o MRS EOM R pH EDBEFZEE F R o EMRTHE L, T

AL pH OFICIZ—ELEZBERKRIIELSNLZL
chh & E pH 2 DOBZRA,
VRN T T R TIRAER RSN E OB ENE

EWmEL TV A,
e BFEMIGERT AL C @%%ﬁi’?%ﬁ“bkﬁf Frrelbkno
U, TEUEREL O EDHK
WWHIRT A b D TH A2 HET 5 &3t

EpOIle B DI T DR REREELDS IR s A HE
wEOETERHE LI,

%6 /\’/

, BREEORL A HERTOPH 2 b

B THITET 5 Ldich 7 2ABMRT b 3l

e, H#g bpmflk pH OBEEFEZSEHH L1z,
£ B F &
OB ARBICKBTINTEIEDL S RRABEOR LA F A 0 Thunnus
Table 1. Organoleptic examinations and various measurements of raw material tuna.
No Synthetic* Eyes Skin Gill Internal Back Abdominal
judgment colour organs elasticity elasticity
1 85 al a al a a al
2 o 75 o —b al a’ —b a a al—b
3 i 65 E b—c¢ b b a al —b ' —b
Total I Body Fatty  **% Corpulent ; Moisture Volatile
No flenght (L) | weight (W) coefficient degree ' basic-N
(em) 0 (ka.) (WIWo) | (W/Lx1000) | (%) (mg. %)
P 75.8 . 11.625 1.121 0.0267 \ 67.5 28.9
2 75.9 I 12,281 10.01 t 0.0280 #i 67.0 - 20.8
3 75.6 , 10.875 10.01 0.0 69.0 s
* ¢t is showed that best is 100,

*®*  Body weight (W)/body weight in water (W)



v~ R EECET 5 H I | 39

alalunga (BONNATERRE) 2JFElE LT, BOEICRDT I 7y —KEBEL S L1z, 7
DERETRCHY 2 MBRAE R CAESR» 5 2 BT,

Table 2. Various measurements of cooked tuna and conditions of the canning process,

| Cooking After cooking ‘
No . Preparation = Pressure j Time Weight . Moisture |  Volatile ;
; heating J i : ‘ ; basic-N i
G ) i) (ke @ | (me %) |
1 | | i | !
i : i j
1 | ’ 200 . 8.063 6.0 | 210
: ; ; - : |
2 60 | 2 | 205 § 8.025 61.0 | 29.5 '
,,,,, - i { : 1 !
3 | f 160 | 6.900 64.0 |  32.3 !
i ! e o
| | ;
; Packing weight ! Sterilization :
|
. I ' . ! | !
No Can size Meat | Water ! Net weight Priparatlon i Pressure | Time |
: i eating I | )
@) | (@) | () (min) | () | (min)
i |
I
1 Tuna : ; 3 , ' ' ‘
2 w67 36 203 15 8 70
3 No.2 i ‘ ; ; }
|
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Fig. 1. lafluence of sodium chloride solution on pH

changes as determined by quinhydrone electrode. WL OE RPNl EP D, Lt
a ) Canned tuna liquids. DEEITTNT, ORI L THENE L

al ) Canned tuna liquids, add a large quantity

of quinhydrone. 2o
b) Canned tuna liquids 1.0% NaCl ratio 1:1. IRICHT & [IRE 7 7R H 7 2RI K W CH
b ) Canned tuna liquids 1.0% NaCl ratio 1:1
’ A Ay w50
add a large quantity of quinhydrone. SR e ML TIE L, 82 K0
¢} Canned tuna liquids 0.5% NaCl ratio 1:1. W8z, 1B 6 % TR (e) T
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6.3t b) Canned tuna liquids water ratio 1 : 1.
: ¢ ) Canned tuna liquids water ratio 1 : 53,

d ) Canned tuna liquids water ratio 1 : 9,

e ) Canned tuna liquids water ratio 1 : 49,
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Fig. 3. InFluencé of the dilution with distilled water

on pH changes as determined by antimony BT EHEDOFRE L TR
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a ) Canned tuna liquids.
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c} Canned tuna liquids water ratio 1 : 13, oY

d ) Canned tuna liquids water ratio 1 : 14. -°

e) Canned tuna liquids water ratioc 1 : 49,
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4. Comparison of pH values as determined by
quinhydrone and antimony electrodess, and relation

between freshness and pH values,

Quinhydrone electrode.

------ Antimony electrode.

T B E #

BKGENTR 7 (1)

(vl #HSxEEEL*>
b ko B8R0 pH LRV

BEHEEL pH

FrE AR BB TR i s L
oo s o pH %2 4 7 AR,
Froe o oBERERTHEL, B3E
DFSER2EI,

Hibxo b Fo@BRTECANET S
Haid kv e e iR 2 30
¥ (faFnER) OfEME L ED pH
IEWER R, 0.01~0.06 pH @
ﬁ%f~%?5*&ﬁ%%bto

IR, ZEEKT 6 i R L T
DNWTHIEL —E L 221 f % &
1£0.02~0.12 pH f2E 03 T
Hisk s 2 2HNIAL 72,

TV BORHEERE & 4 5 ATEMR TRIE
Ltz pH & OENz B2 BERILE
» 5Nz otinl, A, HRTIEHH
bIICENNER R L 120

IR, Fre Ko Bk TEERT

Table 3. Comparison of pH values as determined by quinhydrone and glass electrodes, and

relation between freshness and pH values.

\ ; : 1
\ elg;cltarsosde ! Quinhydrone electrode ;
I
N i ] !
\i - 0.5 1 5 10 15 21
[ No. ! :
L 6.05 6.06 6.09 | 6.07 6.10 6.11 | 6.13
Y 5.98 | — 5.88 6.00 6.02 6.03 | 603 |
2 1 606 | 612 | 6.18 -6.22 6.23 6.26 | 6.27 |
2! 6.11 | 6.1l 6.09 6.08 6.11 | 6,11 . 6.1 -
3 €03 | 6.08 6.12 6.19 6.20 i 620 | 6.23
L 6.01 | — 6.13 6. 13 6.13 | 6.18 1 6.13 |
| | | |
. B 6.28 — — - - - -
B 6.82 | 6.08 6.27 6.38 6.40 | 640 | 6.40
B : Blue meat. I': Canned tuna liquids water ratio [ : 5
o pH 2HIE L 12 & DRC b (AR A B 227208 6 £512 TRBRU DT CIEk ©6.03,
6.11, 6. 13RO EHRTIZ6.40 L REEVEL 22 1T/2T, RECEVAZRL, TO—ELL
DT MEE B RN S ABBTEEL 1L & 03z R4 —0.02, 0.05, 0.10, 0.12pH ZEER
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