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STUDIES ON THE DENATURATION OF
THE MARINE ANIMAL PROTEIN
1, ON THE HEAT-COAGULATION OF WATER SOLUBLE PROTEIN.

Mitsuzo TAKAGI

{Faculty of Figheries. Hokkaido University.)

In recent years, many investigators have made various studies on the denaturation of the
proteins arising from various csuses. And the studies on the denaturation oi the marine
animal protein has been attempted by many investigators, such as W. Shimizu, and so on.

Although the results' o_f those studies are known in some degree, the author has studied
the problem from another point of view. That is, the author has studied the heat coagula-
tion of the marine animal proteins (the author used Ommastrephes sloani pacificus Steenstrup,
Limanda herzensteini Jordan et Snyder, Auzis hiva kishinouye, Sebastichthys trivittatus Hilge-
ndokf as samples) and influence of various salts on the heat coagulation (sample: Ommastre-
phes sloani pacificus Steenstrup).

The principal results are summarized as follows:

1)) According to the resuits of the author’s study on the heat coagulation curves of
the merine anjmal protein extracted Ly distilled water, water soluble proteins consists of two
kinds of proteins differing at the cosgulating point, and the coagulating point and curve of
the proteins were discussed in connection with the surrounding tumperature and the widen-
ess of range of the marine animals. )

2) The author has studied the infivence of varicus salts on the heat coagulation and
the change of hydrogen ion concentration. From the experimental resuits obtained, the
author suggested that the denaturation of the protein added with salts by heat will be
mainly caused by the exchangeable absorption of electrolytic ions. ‘This absorption took place
in the outside of the ionic Couble layer of protein molecules when the concentration of salt
solution is low. And the dennturation will also take place by physical absorption of protein

molecules when the concentration of salt solution is high.
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Table B
N [ Ommastrephes sloani [Limanda herzensteini wnis hira Kishinouye [ Sebastichthys trivittatus
\. Sample pacificus Steenstrup | Jordan et Snyder} r}; 538, Total-N: 1 983me (Ailgendokf)
: ’ vH; 6.2, Total N;8.373mg 1 H ;64 Tota}:I}ﬂ_Z.Zng pHios 20 ! . £ __ pH;64 T talll\:i §‘6004£«v___
Heat-coagulated eat-Coagulated - ’ Heat-Coagalate | cat-Ceagu'ated
Temp. () Hegt-(;oa%u ated [ O SO ES I;I)eat-Qoanu}ate;l ProteinN }l{( ?::('}o?ﬁuiﬁied Protcin-N %e&tt-(_}oaéuiafe)i " ProteinN
\ Prctein-N (mg) | — otal- N~ -%| Protein-N (mg Total- N~ rotein ) ~Total N %| Trotein-N (ng Total-N %
30.0 0.422 5.0 i 0.212 2.9 0531 4.4 0377 43
35.0 0.715 85 0.917 12,7 0,605 5.0 0.450 5.2
40.0 1.301 15.5 1.100 15.2 0.605 5.0 1.660 19.2
45.0 1.565 18.6 1.283 17.7 1.997 166 1.697 19.7
50.0 2.034 24.2 1.723 23.8 2.437 203 1.843 214
52.5 2.328 278 2.162 299 2.661 22.2 1.990 231 -
55.0 2.621 313 2.445 33.8 3.097 25.8 2.063 239
57.5 2.510 29.9 2.603 . 36.0 3,976 i 33.1 2:.136 24.8
€0.0 2.474 29.5 2529 35.0 4.343 36.2 2.283 265
62.5 2.474 295 2.603 36.0 4.489 37.4 2.649 30.7
65.0 12,621 31.3 2.749 38.0 4.563 38.0 -3.016 35.0 -
675 2.841 33.9 2.822 39.0 4.636 38.6 3.162 36.7
70.0 2.914 34.8 2.8% 40.1 4.709 39.2 3.382 39.3
72.5 2,987 . 356 3.042 42.1 4929 41.2 3382 39.3
75.0 3.160 37.7 3.188 44.] 4.988 416 - 3.382 39.3
| 775 3.207 38.3 3.262 45.1 5.002 4138 3.382 393
2 80.0 3.207 383 3.334 46.1 5.149 - 430 3.162 367
S 85.0 2.767 33.0 3.042 42.1 5.296 44.2 3.162 36.7
: 90.0 2.474 295 . 3.178 44.0 5.296 44.2 3.162 36.7
100.0 2.474 . 29.5 3.042 | 42.1 4.929 41.2 3.162 36.7
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» Table 2. Influence of Cation. : F

[Ommastrephes sloani pacificus Steenstrup]

pH; 6.2, Temp.; 60° % )
" Total-N in Sc.c,; 6015 mg. i N Cl
5 e
Kind NaCl CaClg 32
Heat-Coazulate Heat-Coagnlated §
Concent- Protein- pH Protein- pH ~§
ration(N) N (mg) N (mg)
0 1.251 6.4 1.251 6.4 1
0.1 1.251 6.3 1.544 6.1 1.0 .
0.2 1.397 6.3 1.838 5.8 y ‘
03 1.544 6.2 1.983 5.4 § J v 70
04 1.691 6.2 1.691 5.3 ¢ ;
05 1838 6.1 1544 5.2 Calls 60 py
706 1983 6.1 1.397 5.9 w T
0.7 2.055 6.0 1.397 5.2 . R |
0.8 1.397 6.0 1.397 5.2 0
0.9 . 1.397 6.0 1.397 5.2 01 02 03 o4 65 05 a7 0f 03 10
1.0 §.397 6.0 j.397 5.2 —— Concentration (N)
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Table 3. Influence of Anjon.

[ Ommastrephes sloani pacificus Steenstrup |
pH ;6.2 Temp ; 60° Total-N ; 5.668 mg.

Kind Nafl ‘ Na;S04 | Nag-Citrate
c Hee;.t- [ Heat- o Heat-

) oagulated Coagulated oagutated

g‘;‘fgg Protein-N pH Protein-N.[ P H Prutein-N{pH
) (mg) (mg) (mg) |

0 1491 | 64) 1491 |64] 1491 |64

0.1 1637 163 1549 {64! 1520 |64

0.2 1.78¢ | 63| 1667 |64|. 1564 | 64 ob : 5

0.3 1930 | 62| 1784 |64| 1564 |64 § : MGl - NNy

0.4 1 2.076 (62| 1933 |64 1564 | 63 W # PH -
| - , .
: . . 6 6. . . -
0.5 { 2222 |64 1637 30 1344 163 ¥ . -o-cﬁg_g I
|
]
|

0.6 2369 | 61| 1637 |63| 1344 |63

e 07 2517 60| 1637 |63 1344 |63 [ - 50
{ 0.8 2268 | 60| 1637 [63] 1344 |63 PR o .

3 0.9 2268 | 60| 1637 |63 1344 |63 0 o 0203 ay a5 06 a7 of of 1o
i 10 2268 | 60| 1637 {63] 1344 |63 ——— Goncntidtion (V)
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JET#® Y Nas-Citrate 0 RBEREEREOTHY L TWw3, M LT pH OBLIZHEAERED
BbD,

ZNEET 2 CEREESERE L ) 7 22 VRICRCREBRX Acdoid & LTf7R L Cation
T X OTHEL b 2 DRI NG 5 Cation 0 RAEFTRE NG 54 A L HERE O/ OFE)
B0 5 ZHBHEBIFC L 2 Lo BERNTH 5 L B ot HERDBESE CBRIE L ) BEHO
P BRI RS TV 2 40 5 U & SO MBSO 1 4 v BT 23R a R » KRS & R TIC
EbLBDILE. 2T pH oL + BB OMMAlo TRIR R 28 1 + » ORPSRFEIAT
DL BIITHR x KB LT 2 BIEE ST PN BT )~ k22 L TH LA 3, BT
FEEHERSEEE X VT4 VRCRTE A F vIEBO TEIR Y 2[4 & > O RBBEFEEIHA
EffbIvF. B0 T pH OBIELFhA LR BNASD RO TRAENS 55, TiLT Calls OHEIT
RBEEOCHM &L BB TONE CBLE RIE LERSEO—BRB ST ol bo Lk b
N2, Z2HOBIE PH OB b X ) R a3 PTd b Chick & Martin K 3 Egg-Albumin
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B 48 7coT =nEER L%,
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Tahle 4. Inflience of Cation
[ Ommastrephes sloani pacificus Steenstrup]
pH 393, Temp; 60,
Total-N in 5 c.c.; 5.077 mg.

NaCl l CaCle

]
" Kind ! -
‘ Heat-Coagulated Heat-Coa‘gulated ;%
Coneent- Protein-N pH Protein-N rH < 20
ration (N\) (mg) . {mg) X
T o o5 |40  osw  jaa &
0.1 0973 40 0827 . |40
0.2 " 195 44 $ 1.560 4.1 S
03 2511 4.6 1.706 4.2 10
0.4 2.657 4.6 1.852 4.2 g;“ 140 A
0.5 2.730 46 2.044 4.2 3 ll 5o [
0.6 2.803 46 2.336 4.2 W
0.7 2657 4.6 2.482 4.2 ] ‘ Callz 4o
0.8 2.657 4.6 2.263 4.2 . N . T
0.9 2.657 4.6 2.263 4.2 O 010z 03 a4 af a6 o7 oY a} 10
10 2.657 4.6 2.263 4.2 — ConcenDraZlion (V)

B. 1 # /D;%,@
B4 > Oy W5 e o RTERE N‘tCI Na:804, Na;-Citrate Dz Na—E ¥ H\n 7
HORROHE S B OHBRRER L IO TH D,

Table 5. Influence of Aniocn.

[ Ommastrephes sloani pacificus Steenstrup )
pH; 4.0, Ten:p.; 60°, T tal-N in 5c.c; 5:¢68 mg

NaCl | Nas80s | Nag-Citrate
_Kind —
o Heat- . ~C Heat- T ' Heat- o
oagulatel oagulate Coagulat :
Concent-- Protein-N PH Protein-N PH P otein N pH
ration {N) (mg) (rag) ‘ (mg) :
0 omg |40f 0318 |40] 0318 |40
0.1 0318 | 40! 1843 |44, 2077 |56
0.2 1051 | 44| 1930 |45 2004 |58 (ot
0.3 1535 |46 2004 |46 2004 |58 -
04 1784 | 46| 2007 |4.6| 2004 |59 §0
05 1.960 | 46| 2224 |46| 2004 |59 :
0.6 2150 | 4.6 2164 |46 2004 |59 {40
6.7 2024 | 46| 2164 |46| 2004 |59
0.8 2297 46| 2164 |46 2004 |59 0 - "
0.9 2924 | 46| 2464 |46| 2004 |59 0l 02 3 44 ok 0boT 03 6510
1.0 2324 |4.6| 2064 (4.6 2004 |59 —t Concoitralion (N)
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