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Table 1 Composition of Samples (%)
11,0 Na* C1- Ca?* | MNg?** K* S04~
JT salt No.1 0.05 | 39.22 60.48 0.02 0.01 0.08 0.02
No.2 0.05 | 38.75 59.75: 0.11 0.21 0.10 0.59
No.3 0.05 | 38.16 58 .84 0.23 0.42 0.20 1.17
hkouno-amasio| 5.20 | 36.27 57.07 0.03 0.41 0.02 0.17
Setono-honjio| 5.34 | 32.83 58.23 0.17 0.33 4.80 0.02
[Takatano-sio 2.70 | 37.88 58.53 0.10 0.05 0.02 0.31
rock salt 0.99 | 38.78 59.85 0.05 0.01 0.01 0.12
Balance salt 2.51 | 22.89 46.46 0.22 0.08 | 12.72 1.24
Table 2 Concentrations of Added Minerals (107*M)
1 2 3

Mg?* 0.75 1.5 3.0

Ca?* 0.25 0.5 1.0

K* 0.25 0.5 1.0




Table 3 Questionary of Sensofy Test
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Table 4 Judgement by Scheffé's method (m_odified by Haga)
— commercial salt—

salty bitter astringent]| afler fasie kudoss melallle | maroyakasa
Akaono=amashio woak °° strong °
Barance sall | strong ** wrong °° sifong °° weak °°
Balance sali 2 veak °° wrong *°
Setono=honjlo |
Setono-honflo 2 weak °° weak °°
Rock salt weak ° strong °
Hakatano-sio tirong °
JT salt Mo i strong °
JT salt No.2 weak °° waak °° strong °
JT salt No. 3 weak °

44 p<0. 01, & p<0. 05,

-Table 5 Judgement by t-test
—Mg®*, Ca®* and K* added distiled water, respectively—

Mg Ca X salty bitter asiringent |alter taste| kudosa melallle maroyskasa
(e} 0.33 ° 0. 17 0.33 =0.67 ° 0.42 ° 0.50 ° =0. 08
o} 0.17 0.33 ° 0. 25 -0.75 °*° 0.42 ° 0.33 =0. 17
O | -0.08 0.00 0. 25 =0. 17 0. 17 0.25 0. 00

48 p<0. 01, & p<0.05 Flgures In the table present Average of evalualion value
concentratlon of Mg’ : 3.0x10™" M, concentratlon of Ca®":1.0x10°° M, concenleatlon of X*: 1. 0210 M

Table. 6 Judgement by Scheffé's method (modified by laga) -
—Mg**, Ca** and K* added distiled water, respectively—

Mg Ca X sally bitter asiringent [aftler taste| kudosa metallie maroyakasa
(o] strong ° wrong * strong ° strong °
Q strong ° wrong °° sirong °©
O

44 p<0. 01, # p<O. 05
concentrallon of Mg** :3.0x107" M, concentrallon of Ca®* :1.0x10"° M, concentrstion of K* : 1L 0x10°° M



Table 7 Judgement by Scheffé's method (modified by Haga)

—Mg?*, Ca?* and K* added NaCl solution, respectively —

Hg Ca K sally bltter asiringent | affer lasie kudoss | metlallic |maroyakssa
L =1 wesk °° weak °°
M =2 weak °° weak ° weak ©
S =3 woak °° weak °° weak °° wesk °° sfrong °°
L 2-1
M 2-2 veak °° weak °°
S 2-3 weak °
L] 3=1 wrong
M| 3-2
S| 3=
49 p<0. 01, ¢ p<0. 05
concentration of Mg®* ¢ (L 23 0x10°° M, M: 1.5210°" M. S = 0.75x107° M
SRS S E [ e g
concentratlon of NaCl : 0.12 M
Table 8 Judgement by Scheffe's method (modified by laga)
—Mg?* and Ca®* added NaCl solution —
Mg Ca K salty bitter asiringent |after {aste kudosa metalllec | maroyakasa
LL 4= wesk ° weak °° weak ° sirong °°
L M {=2 weak °° weak °° woak ° strong °°
LS 4=3
ML 4=4
M M 4-5 weak ° weak °
M S 4-6
SL =1
S M 4-8
S S 4-9 weak °° veak * strong °°

46 p<0. 01, & p<0. 05

concentrailon of Mg?*
concentratlon of Ca®*:

concentration of K*

concentralion of NaCl : 0.1

Lo:3.0x10° My M:1.5210°" My S 2 0.75x10°° M
Lo:t0x10? My M 0.5x107° M. S :0.25x10°° M
Lo:to0xi0™® My M:0.5x107° My S :0.25x10°° M




Table 9 Judgement by Scheffé's method (modified by llaga)
—Mg?* and K* added NaCl solution —

Mg Ca K salty bitler astringsni]| sfler faste kudoss metalliec |maroyskasa
L L | 5=t weak °° wesk °° weak °° woak *°
L M| 5=2 weak ° weak °° strong °
L S | 5-3 weak * weak °° weak *°
M L| st
M M| 55 weak ° weak * weak ¢
M S| 56| weak® weak
S L | 5-1
S M| 5-8
S S| 5-9 wesk ° strong °°
#4 p<0. 01, & p<0.05
corcontration f Bils (LR B MV ML BT M 8 T M
:g:::::::::z: g; 5;0! 0 ILZ :Nll.DxIO ' My M:0.5x107" My S :0.25x107% M)
Table 10 Judgement by Schelf¢'s method (modified by Haga)
— Ca** and K* added NaCl solution —
Mg Ca X sally bitter ssiringent| after taste| kudosa metalilc |maroyakasa
L L | 6=t weak weak °
L M| 62 weak °
L S| 6-3
ML | 6=4
M M| 6-5
M S | 6-6 weak °
S L | 6=1
S M| -8 strong °
S S| 6-9
40 p<0. 01, & p<0, 05
concenfration of Mg ¢ (L 23 0x10™° My M: 1. 5x107° Me-S : 0. 75x10°° M
concentratlon of £ & (L1 it Mo M o oetdes My S 128 M
concentration of NaCl :0.12 M




Table 1 1 Judgement by Scheffe’s method (modified by llaga)
—Mg?*, Ca®* and K* added NaCl solution —

Ug Ca K eally bitter asiringent lafler tasle kudoss melallie |maroyekass
LLL|™

L LMJ|I2 weak °

LLS|T3

LML |1 weak *°
LMM]|T1=5] weak * wesk °

LMS]|I-6 strong °
L SL|T-T weak °

L SM]|1-8| weak** veak * weak ° strong °°
LSS | 19| weak"®® weak °* weak °*° weak °

ML L |10 weak ° weak °*° strong ©
ML M| -1 weak ° good °*° weak ° strong °
ML S| 7-12] weak * weak °° weak ° good ° weak ° strong °
MML | 7-13 weak * strong °
MMM]| 1-14 weak ° good ° weak °

MM S| 1-15

M S L | 7-16

MS M| I-17

M S S | 7-18] weak ° weak °° weak °

SLL]JI-19 ~strong °
S L M| 7-20f weak °

S LS| weak °°

SML| 122

SMM]| T-23 weak °° glrong *°
SMS | T1-u

S S L | 125 weak ** weak °° weak °° weak °° strong °°
S S M| 1-26 weak °° weak *° weak °*°

S S S |11 weak °°

concenlration of Ca®*:

0
conceniration of Mg**: |
{
conceniration of K* ¢ (

&4 p<0. 01, & p<d.

concanirallion of NaCl : 0.1

0

Lo:30xio"? My M: 1.
L1 0x10°? My M: 0.
Lo:f0xi0™® My M:0.

M

521077 M. S : 0. 75x107?
5x10°° M. S :0.25x10°°
521077 M. S :0.25x107?

° -

zzx




Table 1 2  Sall ol Sample
*

11,0 NaCl | MgCl, | CaCl, | KCI CaS0O, | MgS0,

No. 0.07 |99.64 0.04 0.03 0.19 0.03 0

No. 2 0.13 |98.13 0.71 0 0.21 0. 48 0. 34

No. 3 0.09 |96.61 1. 46 0 1. 38 0.93 0.53

Table 1 3 Concentration of Solution lor PSE Test

6]

(standard)
No. 2 0.4210.4510.4810.51 |0.54|0.57|0.60

No. 1 * 0.5%
No. 3 0.4310.4610.4910.52]0.55]0.58|0.61L
No. 2 0.9310.9610.99|1.02|1.05]1.08|1L. 11

No.1 1.0%
No. 3 0.9510.98|1.01 | L04|L.07(L.10]1.13
No. 2 144 1 1.47 11.50 | 1.53|1.56|1.59|1.62

Ne.1 1.5%
No. 3 - 1,471 1.50]1.53]1.56]1.59]1.62°1.65
No. 2 1.9511.9812.0012.0412.07({2.10|2.13

No.1 2.0%
No. 3 1.9912.0212.05}2.08 (211214217

% Abbreviations : see Table- 12



Table I 4 Sheet for Answer of Sensory’Test
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Tablel 5 C[Cigenvalues and Eigenvectors of Lhe Correlation Matrix

1 2 3 4
salty : 0.31849 0.19026 -0.27782 -0.11659
bitter - 0.30780 0.25042 -0.04742 -0.13963
sweet : -0.29002 0.21195 0.19340 -0.34041
umami . -0.12162 0.39814 -0.17753 0.06389
sour . 0.14748 0.36310 0.35679 -0.07694
astringency . 0.29077 0.25809 0.13247 0.25674
egumi : 0.25371  0.05996 0.29306 0.53556
taste of konbu dashi: -0.15068 0.37955 0.21453 -0.1498!
aftertaste : -0.15939 0.37316 -0.26769 0.12611
stimulative taste = 0.21116 0.28370 -0.38127 -0.20027
maroyaka . -0.36976 0.14922 0.00272 0. 18395
kudosa . 0.37011 0.09630 -0.11417 -0.07014
toromi . -0.18636 0.29718 0.31800 0.23598
sukkiri . -0.31246 0.09232 -0.18815 -0.16930
medicical taste : 0.18841 0.05872 0.45640 -0.55012
Eigen. : 6.25471 418713 1.87379 1.06233
Proport. . 0.41698 0.27914 0.12492 0.07082
cumulate. proport. : 0.41698 0.69612 0.82104 0.89186

Tablel 6 Component Scores

1 2 3 4
0.3% : -2.272 -1.798 0.061 -2.284
0.6 : -1.415 2.628 -1.643 -1.628
No.l1 0.9%¥ : 2.335 -1.215 -1.837 1.095
1.2¥ : -0.066 3.440 -1.737 0. 367
1.5 :  1.485 -1.940 -2.361 -0.043
0.3% : -2.403 -3.497 -0.188 -0.031
0.6% : -3.515 0.949 -0.242 1.251
No.2 0.9% : 0.283 -0.946 0.300 0.589
1.2% : 0.662 0.513 0.449 -0.064
1.5% : 4.707 0.042 0.992 0.136
0.3% : 0.168 -2.759 1.666 0.341
0.6% : -4.645 0.809 0.967 1.361
N3 0.9% : 0.905 0.215 1.099 -1.242
1.2% : 0.790 2.892 2.291 -0.247
1.5% : 2.982 0.666 0.183 0.399
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Sensory scores of group A classified by Cluster analysis



Fig. 4 Sensory scores of group B classified by Cluster analysis
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A—1 TASTE PROPERTIES OF SALTS DIFFERING IN COEXISTING COMPONENTS

Nakako Matsumoto Kaoru Kawashima
Joshi Eiyo Univ. Saitama Univ.
lliro Akabane Shigeru Sawayama

Kantogakuin Women's Jr. Coll.  Tokyo Univ.of Aguriculture

Part [

Object The effects of the trace coexisting components in salts on taste
properties were examined by a sensory test on model samples so as to reveal the
relationship between the presence of trace components in salts and the taste
properties.

Method The model samples (To a 0. 124 NaCl solution, KCL, CaSO.. MgCl, and MgSO.
were added) were prepared. Fach sample was subjected to the SD sensory test.
Various marketed salts were [ormulated into aqueous solutions of NaCl
concentration of 0.12 M. Then the taste profile of each solution was
determined. Next, the relationship between the trace component content and taste
properties was discussed by taking the result of the above model system into
consideration too. The average score was calibrated by the T-calibration method
and Scheff€ s pair comparison method (modified llaga’ s method).

Results A mixed solution of various salts free from NaCl showed no salty but
taste properties characteristic to each of the employed salts. Regarding the
salts containing coexisting components alfecting the taste properties of the
NaCl solution, Mg®" alone relieved salty and bitter so as to give maroyakasa
andCa®* gave maroyakasa and neutralized the salty characteristic to pure NaCl
salt, while a small amount of K" exerted no remarkable effect. Mg?* -+-Ca?*
relieved astringency so as to gave maroyakasa. Mg®** - K* relieved kudosa and

elevated maroyakasa. Mg®"--Ca®'-I- K* gave complicated taste properties



depending oncomposition.

PartII

Object Stimulus thresholds, points of subjective equality and test profiles
were examined by a sensory test on three kinds salts.

Method Salts used for taste were 100% salt (high purity of sodium chloiride),
98% salt (product similar to marine salt prepared by adding nigari) and 96%
salt( product prepared by adding twice as much as nigari ) Stimulns
thresholds were measured by method of minimal changes and method of constant
stimulus. boints of subjective equalily were neasured by matching test. Taste
profiles were measured by scoring method.

Results The stimulus thresholds of the 100% salt, 98% salt and 96% salt were
respectively 0.094%, 0.128% and 0.132%. Thus the threshold decreased with an
increase in the sodium chloride content. The points of subjective equality of
the 0.98% saltand 0.96% salt, based on the 100% one, were respectively 0. 98
and(. 96. Namely, it has been clarified in this test that the saltines intensity
in a sample comprising sodium chloride together with coexisting components such
as magnesiumchloride and potassium chloride would roughly agree with the
content of sodiumchloride. The taste profiles of the samples varied depending
on the concentration of the sample solutions. When compared at the same
concentration,. the 100% salt was scarcely similar to the 98% and 96% ones,
while the 98% saltand 96% one were closely similar to each other. The
discussion on the tastes of sample solutions prepared by adding magnesium
chloride, potassium chloride and calcium chloride to sodium chloride indicated
that the sample containing magnesium chloride was scarcely similar to those

containing potassiumchloride and calcium chloride.
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Table 1 Taste evaluation of milled rice varieties by the near-infrared

spectroscopic technique

Near-infrared rays

Samples A B (%) c D (%) E
Koshihikari 16.62 1. 25 1.43 7. 44 85
Sasanishiki 13.15 1.43 1.40 8.51 82
Akitakomachi 14.07 1.38 1.50 8.93 82
High-amylose 13.43 1.53 2,61 9.10 44
High-protein 13.94 1.50 i.64 8.93 11
Nihonbare 11,25 1. 65 1. 217 9.82 16

A:lndex of stickiness B:Nitrogen content

C:lndex of taste D:Protein content

E:Hon=value (Mg/N-<K)
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Table 4

Composition of

the sali samples

(%)
H20 NaCl MgCliz CaCl- KC1 CaS04 MgS0,
No. 1 0.07 99.64 0.04 0.03 0.19 0.03 0
Ne. 2 0.13 98. 13 0.70 0 0.21 0.48 0.35
No. 3 0. 11 96. 54 1. 47 0 0.39 0.95 0.54

No1;Table salt of commercial

No.2;Salt of sea water

No3;Two times component except NaCl

Table 5

Sweeling power and solubility of

in a 1% salt solution

various rice starches

Swelling power

Solubility (%)

60 70 80 95 (C) 60 10 80 95 (C)
Distilled water 5.92 8.25 11.7 19. 4 1.87 2.54 3.71 11.8
NaCIl 3.18 6.96 7.67 10.6 0.38 0.98 1.01 7.21
KCt 3029 7.18 1.92 10.7 0.44 0.96 1.07 7.22
CaCl 2 3.80 7.26 10.3 10.6 1.30 2.45 2.52 4.138
MgCl 2 3.85 6.40 10.0 12.0> 0.98 1.12 1.16 4.09
No. 1 365 6.73 11.1 12.2 .09 1.19 2.11 4.95
No. 2 3. 28 7.57 8.44 10.3 .10 1,30 3.22 3.52
No 3 3.50 6.99 8.50 10.5 .31 1,54 3,12 4.08
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Fig. 3 Cooking qualities of milled rice in a 1% salt salution.
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Fig. 4 Viscoelasticity of coked rice in a 1% salt solution.

E,:Young's modulus of Hookean body, n.:Viscosity of Newtonlan body

Straln (%)
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T 3.

Fig. 5 Recovery and permanent strain of cooked rice
in a 1% salt salution.

[I: Recovery straln ~ EE(: Permanent straln



|9eN 1daoxs juauodwod Sawil OM]'gON

Ja}eM B3S JO }|BSiZOy |EloJawwod jo }|es ajqel’|ON
(6°66) (6°5L) (8°68) (9°96) (9°68) (8'88) (8°79) (001) (%)uotryeziurye|ab
67§ 001 I 61 | 68 928 618 L°66 A jo 9a1bag
£ ON ¢ N FoN 136N Z1Jed 19X |JEN uolllppe ON }1es snofJea

UolIln|os }|BS %| B Ul 891J payood jo uolleziulie|ab jo a3ibag 9 a|qge}




Appearance

.
Overall evaluation A Flavour
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/
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Standard NacCl KC1 CcaCl
2

MgCl. No, 1

Fig. 6 Asteroid diagrams of the sensory attributes of cooked rice
in each 1% salt salution.

** » Sgnificant at 1% level

Taste Glutinous Overall’ evaluation
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cact, L[— 1 ] [
MgCls [ L ]
No. 1 O ]
No, 2 ] [ .
No, 3 1 [ 1

Fig. 7 Comparison of sensory attributes with 1% salt added to cooked rice.
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Fig. 8 Qualitative analysis of the inorganic elements in Nihonbare (1).
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Fig. 9 Qualitative analysis of the inorganic elements in Nihonbare (2).
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Effect of Salt on the Quality and Sensory Attributes of Cooked Rice
Akiko KAWABATA, Shigeo KIRIBUCHI and Youko MATUOKA™

Tokyo University of Agriculture,
* Ozuma Woman's University,

™ Yamaguchi Woman's University.
Summary

1. Inorganic elements of brown and milled rices of several varieties

The inorganic elements in brown and milled rices Koshihikari, Sasanishiki,
Aldtakomachi, A (high-amylose rice), B (high—protein rice) and Nikonbare tice varieties
were determined by lithium metaborate fusion—inductively coupled plasma (ICP) atomic
emission spectroscopy. Koshihikari had the lowest nitrogen content and relatively high
proportions of magnesium and phosphorous in the milled rice. The silicon content of
Koshihikari was higher than that in Sasanishiki, Akitakomachi and Nihonbare. The
proportion of manganese in the milled rice differed little among Koshihikari, Sasanishiki,
Akitakomachi and Nihonbare, but it was lower in the A and B varieties. The proportions
of magnesium, phosphorus, potassium and manganese in B variety were lower than those
in the other varieties. The proportions of zinc, sulfur, calcium, carbon and nitrogen in

each milled rice was high as 59% to 100%.

2. Effect of salt on the quality and sensory afttributes of cooked rice

The effect of various types of salt on the quality and sensory attributes of cooked
rice then investigated. In swelling power and solubility, the original rice starch alone had
the highest values, which were decreased by adding salt. In cooking properties, the water
uptake ratio, expanded volume and starch-iodine blue value of the residual liquid were
highest with unsalted cooked rice, while the addition of salt decreased the values.

The creep curve for rice was analyzed according to a Voigt model with six
elements. Cooked rice with various these of added salt gave higher values than unsalted
rice for the instantancous clastic modulus and static viscosity, NaCl producing the highest

values, although sample commercial table salt gave slightly lower values than the sample



without salt. The recovery strain was higher and the permanent strain was lower in
cooked rice with the addition of salt, making the sample hard to chew.

Cooked rice with added salt tended to rapidly degrade because its gelatinization
properties were decreased. In the sensory evaluation, each cooked rice sample with added
salt was more liked than those without salt. By X-ray microdiffraction, a large quantity
of inorganic elements was located on the surface of unsalted rice, but these elements were

moved inside by salting.






FROBARMICRRET (EERS TR KT 288 ] LT CZIEEROLE

B FE HNRIT (EERFERHEFEM)
EEITIRE #H LT (BLRIZEHKF)
RHELE (REXFRRFRIAKRFER)

1. AEXEH
BALF LY 9 a3 BEVOFABEOKIC—RICHERE E LTHERAI LN, ERADOKEICH
WB EHFFIIBKRZEMNEST 220D TR KILZRET 2L ERBRTTICHE
LTwal, AR TR BARLECERE (B) »oRUEEZI L THERSZERICT S
BE| OBXOBAKALICRETHEEEZPELPITTHEAANE LMK, ThiTMA T
ZROEHFOBEDAK(IICRETHELEZ L oA L, E—FRIZR. F VYA, A Y YA,
ANY G L RTRYI A, TV AREOE(LMERAWT., T OoEBEME
BEBOEHATRALALBARABR TSI A I vEZBRL., CNODKXRBEOBA 4 w54 a v
DEDKICREBFTHEEALR LAY SOREFRTIR., BHEORA A vOHFEDE
BRI RETHEEELORZLDIT, F MY YA, T2 A, Ay s, AL
WO »IcHERIEPHRBIEIC>VWT s, A—BHIAFLARKERA VT, 42 r0&
PRI RIFTHEEL 5T,

2. 1 ZEEME

FESAavERW, A—ERFECTCEENENR—EMBORI—BIlcAFLL DD,
B —&A A SRE R 2L 7o B IZ. BRFE (A) OBE. 543 vOhREH»
SERE 2.lens EE 1.0cn OFBZ2UIDHE L TRV, B AE (B) 0IB&IE . BR

leme BE& 0.5ecm OMBEETOHELTH WL,

2. 2 EBRAFE

2. 2.1 HKEROBERAE
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Table 1 Chemical composition of Common Sample Salts (%)

Salts H-0 NaCl MegCl, CaCl, KC1 CaS04 MgS04
No. 1 0.07 99. 64 0.04 0.03 0.19 0.03 0

No. 2 0.05 98.20 0.68 0 0.21 0.48 0.38
No.3 0.11 96. 44 1.46 0 0.42 0.99 0.58
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3.1 HIEOBRAKLLRET EERSZRCTIHE] OEE

3.1. 1 ZEAZKOEZ

HBHAEEIE No.1, No.2, No.3 DRINBFBEIT. (A)DBEAFETI Y LN0HFRFAL
7o 4 avROAREHEAFTOBWE EFig. 1 IKRT o KEILHENXTOWTNOEIE &KL
ERET DL IEALT. LL. 3BOREMICIAZRS SN -7,
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Fig.1 Firmness of Japanese radish roots cooked
in 1% solutions of Common Sample Salts.
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ZREXBEBAMEEDTENT 2 L WSPHHIT~100mg% & KBEDIES L DIEML . PADSTE
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3.1.3 ~/FVHOHTFEHH
Table 2 i€, FMHXHLCEEFNINI FVHOFH[TFELENTFELHEE TS /K
BN F Y bEENTVAH0.0IN HCIHEE <7 7V (IP)ORDOBFELD & . 0. 1M
MFREZERAUBE <7 7 v (ABP)DF BB 2HICKTH > 7o HBHAKIEE No. 1T . HP
X5\ ABPRXSZDWTNDHFE GKEICHRTHZFICET Lo NI LT No. 2
No. 8Tid. No. LiIZlE R B EWFNORY bFHYNFEVBETFRKTH>7co HEKRSDTH 2
ZOMOEBESTNIEb--TWE3bDEELZ LN B,

Table 2 Weight average molecular weight(Mw) and

molecular weight dispersity(Mw/Mn) of pectic substances

of Japanese radish roots after cooking in 1% solutions
of Common Sample Salts

M Mw/Mn
Salt HP ABP HP ABP
Raw 99,600 699,000 5.90 4.14
fater 99,000 430,000 2.03 3.117
Salt No.1 36,800 221,000 2.29 3.81
Salt No.2 79,000 402,000 2.56 3.39
Salt No.3 80,000 372,000 2.51 3.06

HP: 0.01N HCl soluble pectic substances
ABP: 0.1M acetate buffer soluble pectic substances

3.1. 4 S4avPpomErchagBoZit

K EZREBELBHEBIE TN EAL RO RO MIETHZE % Table 3 IR
To AMRMERTIE . APKBICHNTNaECIENYKRE B o72h. CaBRRFED L 7,
ANy LDREGERAICT P Y 9 LBBRLTAD . BHICHI VY9 aBBEH LTI
BWwhEZXL SN 5,



HERAMAEORIVBRTERLLBEORABOAETDF U v AE&E % Table 4
KR d o AEhoF Y v AEEIEF . NBIKLERTAHBLOLEBE L L 1559 L D30D DM
ZEBICATICEITL W, @A AE No. Il DINAEKRTERAT S L. 150F%OHEIZ
F b)Yy ADS224.8mg% T BEE L TI0.57%. 300 FZDORIIEF MY v AD3299. 2mg% T .
BIREE L TR BEICKE /o RERDOZVWAEBETRETRIEOESIZDIIR -
726

Table 3 Contents of inorganic elements in Japanese radish roots after

cooking in 1% Common Sample Salt solutions

Contents of elements (mg%)

Salt Na K Mg  Ca Al p S cl
Raw 26.7 48.8 16.1 25.6 8.4 7.0 22.2 10.2
Water 26.0 27.8 14.3 21.8 5.9 7.2 17.9 6.3
Salt No.l 175.4  29.5 13.6 16.8 5.7 5.0 20.4 377.2
Salt No.2 119.6 27.8 11.9 17.1 5.0 2.0 22.8 314.4
Salt No.3  137.7 32.3 17.0 11.4 5.5 5.7  20.0 202.3

Table 4 Amount of sodium in Japanese radish roots cooked
in 1% solutionsof Common Sample Salts
(mg / 100g of cooked samples)

Kinds 15min boiled 30min boiled

of

salts inner outer inner outer
No. 1 224.8 256.17 299. 2 418.1
No. 2 207.0 257.3 275. 8 353.8
No. 3 178.9 217.5 278.6 349.9
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Fig.4 Light micrographs showing the xylem-parenchymatous tissues of
Japanese radish roots.

a) raw, b) boiled in distilled water for 30 min, c) boiled in 1%

solution of Common Sample Salt No.l, d) boiled in 1% solution of

Common Sample Salt No.2, c¢) boiled in 1% solution of Common Sample

Salt No.3. ( All figures, X 180 )
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Fig.5 Quick-freeze, deep-etching replica images showing the primary
cell wall of the xylem parenchyma of Japanese radish roots

a) raw, b) boiled in distilled water for 30 min.

ML: middle lamella. ( Scale bar: 500 nm )
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Fig.7 Firmness of Japanese radish roots cooked
in 1% salt solutions containing other minerals.

Scale 1 shows a sall containing as same amounis of other
minerals as those contained in "Common Sample salt salt NO.2".
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Fig. 8 Effect of a concentration of various salts
on the softening of lapanese radishes.
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Fig. 9 Relationship between the pH value of the cooking solutions
with Ca®” and the softening of Japanese radishes after cooking.
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Table 5 Amount of minerals in Japanese radishes cooked in 0.2M salt solutions

mg / 100g of raw or cooked samples

Kinds Parts Samples cooked for 15 min Samples cooked for-30 min
of of
salt samples Na K Ca Mg Fe Na K Ca Mg Fe
Raw 1.4 135.0 41.7 6.8 11.4 135.0 41.7 6.8
Distilled inner 9.5 96.7 36.7 5.9 8.7 94.5 5.3
water outer 8.1 96.3 34.1 4.8 6.3 69.4 11.1 4.7
NaCl inner 306.2 472.5
outer 426.1 496.7
KCI inner 224.8 524.7
outer 243.5 550.3
CaCl» inner 313.7 523.6
outer 408.6 586.4
MgCle inner 146.4 261.9
outer 239.2 327.7
FeCl» inner 368.4 659.34
outer 520.2 951.58

A AYHFIE AR ) DL EZSLSEUMN, 15 HKETH L 30% BHEHELE. ALY
Ao F AU LER 5% YT LIEH 10~30% ImHE Lk, REIEEARPTEARL
2l EDIRAORAEFANDIEHIREIL., WIFNOIBHICOWTHLATD MBS <. N
MM TICL 208> TAHAEIHOIBEOEIIEML.  NaCl, KC1, CaCl, IZBW TIHEICH
ShDEN LI L 120 Tz,
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Breaking strength, X10% dyne/cm?
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Fig.

The pH value of cooking solutions after cooking

at 98°C for 15 min

10 Relationship between pectin soluhilizalion and

the softening of Japanese radishes.

® Amount of galacturonic acid released into cooking solutions, mg./ 100g
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HREEBDOBE X 1Z. 1527, 303 & HITKFEICEERT CaCly, AICl; FINTILEEL . NaCl,
KC1, MgCly RIMTIZERS L woize AU 2MHDEA I % &> NgCl, & CaCly, 3&E
BEAILICH L CEZ > ERAERRTZ B O o=, CaCly, AlCls WINTIEER 15 &,
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Table 6 Firmness of Japanese radish pieces cooked in various salt

solutions. ( X10° dyne/cii )
15min  boiled 30min boiled
Surface Inner part Surface Inner part
Raw 194.7£21.2
Dist. water 38.84+ 8.4 21.92£ 5.4 17.34+ 1.9 12.0% 2.7
0.2 M NaCl 18.0£ 2.5 20.2£ 1.1 9.9+ 1.8 10.2£ 1.6
0.2 M KCI 20.6 5.7 25.84+ 1.8 11.4% 1.6 10.3%+ 2.2
0.2 M MgCl, 30. 1= 7.4 22.6= 5.6 13.474 5.4 12.44 3.1
0.2 M CaCl, 58.34 2.8 29.874 4.3 36.3:£11.5 21.7% 4.6
0.2 M AICl, 63.84+10.5 30.5+ 1.4 48.5412. 1 31.94 3.7
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Fig. 11 Firmness of radish pieces cooked in 0.2 M solutions prepared by

mixing two salts at various ratios.
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Fig.12 Weight percentages of 1inorganic components in the surface
tissues of the Japanese radish pieces cooked in each 0.2 M solution.

( Analysis by energy dispersion spectrum )
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Fig. 13 Light micrographs showing the xylem-parenchymatous tissues of
Japaneae radish root.
a) raw, b) boiled in dist.water for 30 min, c¢) boiled in 0.2 M NaCl
for 30 min, d) boiled in 0.2 M KCl for 30 min, e) boiled in 0.2 M
MgCl, for 30 min, f) boiled in 0.2 M CaCl, for 30 min, g) boiled in
0.2 M AICl, for 30 min. ( All figures, X180 )
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Fig.14 Quick-freeze, deep-etching replica images showing the primary
cell wall of the xylem parenchyma of Japanese radish root.

a) raw, b) boiled in dist. water for 30 min, c) boiled in 0.2 M NaCl
for 30 min, d) boiled in 0.2 M KCL for 30 min, e) boiled in 0.2 M
MgCl, for 30 min, f) boiled in 0.2 M CaCl, for 30 min, g) boiled in
0.2 M AlCl, for 30 min. ML : middle lamella.
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Table 7 The Ph value of cooking solutions after cooking for 15min

CH5CO0Na 7. 43 (CHaC00) 2Mg 17.50 (CH5C00) 2Ca 7.24
Na2S04 5.86 MgS0 .4 5.58 CaS04 5.84
NaCl 5.84 MgCl 5.52 CaCla 5.71

3. 3.3 F4avhoBEETREENEL
. kE. RUBALTVERA TV ERICTHAREDIEHD 0.2 BFETIODERL
S aVOEETESE R Table 8 IR To EFAAVITEA ) TLAB B L HZ N,

Table 8 Contents of inorganic elements in Japanese radish roots after
cooking in 0.2M salt solutions

Contents of elements(mg%)

Salt Na K Mg Ca Al ‘P S Cl

Raw 24.3 85.1 17.3 25.1 7.6 11.3 27.1 20. 4
Water 22.0 42.1 16.4 23.2 9.4 8.0 14.9 7.7
CH2COONa 73.1 43. 4 12.2 15.6 4.4 3 18.2 3.

Na2504 79.0 21.8 19.2 14.9 7.9 9. 70.3 §.38
NaCl 175.0 60.3 15.9 12.0 6.5 6.9 24,4 275.4
Mg (CH5C00) » 19.6 42.17 169. 4 16.7 20.6 11.5 15.0 2.5
MgS0., 34.0 27.2 267.3 9.6 17.8 14.1 421.5 15.6
MgCla 51.2 54.0 553.2 §.5 27.1 2.0 41.0 823.3
Ca (CH2CO00) » 32.5 37.4 18.2 473.5 2 10.3 18.8 2.2
CaS0.4 23.6 .0 12.3 59.0 4.7 6.6 41.8 6.2
CaCl, 23.95 55.8 18.7 413.4 8.6 10.7 35.9 539.5
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Table 9 Amount of minerals in Japanese radish roots cooked
in 0.2 M salt solutions (0.002 M CaS04)

mg/ 100g of rav or cooked samples

Kinds Part 15 min boiled 30min boiled
of Raw of
minerals samples distilled CI- * S0, ** Ci3coo- === distilled cl- S04" Cli3€00-
wvater valer :
Na 30.1 inner 24.0 371.9 480.7 346.2 21.8 570.1 611.9 541.3
outer 21.3 159.3 620.0 566.9 12.0 598.6 905.6 671.0
Ca 33.9 inner 33.2 228.3 3.1 187.9 26.4 572.5 57.8 324.2
ouler 29.2 181.3 15.0 737.2 16.2 836.0 1.9 892.6
Mg 6.7 inner 5.7 100.8 71.8 35.0 6.5 235.0 121.7 112.3
outer 1.6 219.9 172.6 242.5 5.6 408.9 1289.4 117.6

+  0.2H NaCl, 0.24 CaCl,, 0.2M MgCl,
¥+ 0.2M Na,S04, 0.02H CaSO., 0.2M MgSO4
%% 0.2M Cl3CO0Na, 0.2M (CH3C00),Ca, 0.2M (CH4C00),Mg
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Fig.19 Light micrograph showing the xylem-parenchymatous tissues of
Japanese radish root cooked in various 0.2M salt solutions

a) sodium acetate, b) sodium sulfate, c¢) sodium chloride,

d) magnesium acetate, e) magnesium sulfate, f) magnesium chloride,
g) calcium acetate, h) calcium sulfate, i) calcium chloride.

( All figures, X 180)
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Fig.20 Quick-freeze, deep-etching replica images showing the primary
cell wall of the xylem parenchyma of Japanese radish root cooked in
0.2M salt solutions

a) sodium acetate, b) magnesium acetate, c) calcium acetate

( Scale bar: 500 nm )



Fig. 21 Quick-freeze, deep-etching replica images showing the primary
cell wall of the xylem parenchyma of Japanese radish root cooked in
0.2M salt solutions

a) sodium sulfate, b) magnesium sulfate, c) calcium sulfate.

( Scale bar: 500 nm )



Fig. 22 Quick-freeze, deep-etching replica images showing the primary
cell wall of the xylem parenchyma of Japanese radish root cooked in
0.2M salt solutions

a) sodium chloride, b) magnesium chloride, ¢) calcium chloride.

ML: separated middle lamella, P: primary cell wall,

( Scale bar: 500 nm )
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Effects of Common Sample Salts and Various Salts on Softening of Cooked Vegetables

Sakie Tamura ( Hiroshima University )
Michiko Fuchigami ( Okayama Prefectural Junior College )
Hiroe Okuda ( Hiroshima Jogakuin College )

Summary

Disks of Japanese radish roots werec cooked in distilled water, 1% solutions of
Common Sample Salts (No.1, No.2 and No.3) and 0.2M solutions of nine salts (acetate,
sulfate and chloride of Na*, Mg®* and Ca®, respectively). After boiling for 15 min or 30
min, the firmness of the disks was measured, and the amount of pectic substances
remaining in the disks after cooking was determined. Molecular weights of pectic
substances and the contents of metallic elements were also determined. The cell walls of
the xylem parenchymatous tissues of the disks were also observed by quick-freeze, deep—
etching electron microscopy and light microscopy.

As to the three kinds of Common Sample Salts, no significances were observed in
the firmness, the amounts of pectic substances and the results of microscopic observations,
though the molecular weights of pectic substances were the least in Salt No.1 and the
contents of Ca®* decreased in all disks cooked in Common Sample Salts. When the
volumes of other salts were increased four times as large as those Salt No.2, the disks
were firmer than those cooked in No.2 solution.

When the disks were cooked in 0.2M solutions of acetate, sulfate and chloride of
Na*, Mg** and Ca®, respectively, the firmness of the disks varied in both of cations and
anions. The degree of the firmness of cooked Japanese radish roots scaled from highest
to lowest was as follows: Ca* > Mg? > Na' and chloride > sulfate > acetate. The
amounts of the remaining pectic substances showed a similar tendency.

In the greatly-softened samples were observed an occurrence of a distinct separation
of the middle lamella and a remarkable decrease in the fine granular substances cementing
cellulose microfibrils in the primary cell wall. However, in the cell walls treated with
CaCl,, the granular substances were well preserved, resulting in the suppression of the
softening of the tissue. When the disks were cooked in 0.2M solutions prepared by
mixing two salts at several different ratios, the presence of both Ca** and chloric ion

increased the firmness of the disks.
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2.2.2 BRKE%

Gahne 57 DF %A 1 TR B LI KZERR Y72 ULT I KF 5Tz MFOVERK
S % B . EEEREERCE. 0.13M U R — S YBEER (pH9.0). YIVA
0.1875M kU A —FaBbiR @ (pHO.0) % A\ Tz XL LT, M24en, &X20em, E
x0.12emD 7 IVEIZ10% (DEESIV. BX16em) . 4% (FEHEmMY IV, BE3em) . B
X08% (EXlem) OBEOFRUFTZUNTI S5V MoOVEERLEZ. #FRHE
BEE (6X2mn) IREXE. 4%V ECEMA Ui, BEIE1.25mA S enDEEHR T4
CTHERT o, BER T, 3.5%DEER % F10.2% Coonasie brilliant
blue R (CBBR) T1Hegem L. 5%EFE TH305 AL,

2.2.3 REHR A Y F Ot L EH

HifEy XSIIE B K= 7 b UBIE X W iechan and Olcott® DFETHAE F %
MU Sl L s A F ERHE. 0.02M U A —iE £ BI@ (pH8.0) TEHE{EL
J-DEAE Sepharose CL-6BDH 54 (HZE2Zm. £X20cn) WREEH-. BHEDEH
280 TES X — L6, 0.3nl/nind % TO.02M + U A —E B E R (pHS.0)
ONaClBE%0-0.6ME T LY, dAEF U BHED 25, BEEDE. SR TEE
ML, BUEERI XBBBIIEV Y ASHEBRIT=T hUIIEDOR A EF RFEE
2510,

2.2.4 WILREYTOvF 4 FEILBZAERN=Y FUIBRBXEY XSHEER
BES KGO L EiRET

HIARYT O YT 4 Tk, Burnett'V DEEEHEL TiTol, =7 MUIIEE
XUY X SHEE TRFRIOBEEKT2ERFRLIZHDIZDVT, KEXFY T2 Y
NI RSV VALVBRKEI AT 0. ARFIC=T b UEIERMHEEAEF (6
pe/ pl. H0). D XSIHERMEBRAEFY (2.50g/ nl, H0)% HBIDRIZEAHKE)
EFotr. KER TR, YLVEOEHES2EI KNS54 70y ¥ — (Bio-Rad. Trans-Blo
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TIrT/ayR ik BLIRRERRIEE R, B LKREEIZE, 9XSHKAEF
> % F\ TTanabe 5 (1990) 2 DAEBL L Iz XS5 R AEF U HmE (VHF) A

Tro COEBRBEIRIRDOEY THB, £F. DASKESAEF U 3810.02g%. F80.5
nl TR L TOSMAKKH TEE L. BFXRFAE 3% EBALAR0.5nliz FE9.5nl %

mx. ZBRTOHEEBL =05, 305MKKTHE U TYERK) %1.5n1h0%., 1504A3
AP TEELT. BFBRBRIEEE1O, CORFBBLY XSHERAEF > 2ing
/mMDBEIZKIZBRELI-HDERF L L. complete Freund’s adjuvant (881 EH®D

#B5) F7id conplete Freund’s adjuvant (2E HLUAEOHRS) TULL. =a—Y—
SRR I7A MBEYYFOFLIHTERE THREL T, RMBEEER L. 1 EDR

FE5E230ugk L. (RETEET) BRABEZ X OREOEHR EHR L. (£
DEB—ER I LIERE 21T, RME 25, ERERSE ELISA)ic&v#ElELL
ZlommEonfmit. R U TRELEVXSBIFBBILSAEF LD XSHE
HRACF R UTELBELTH Y., bolbENHDTS3,000TH o/, 2k
& LTIk, Peroxydase (POD) conjugated ¥ ¥IgG HME% A /-, Befaicik. €14
JAFA REEy b (2azZhA L) A5F4 VHRP) ZHW,

Fig. 1 Horizontal polyacrylamide

electrophoretograms of quail egg y
olksstained with CBBR.

Lane 1! egg yolk was diluted with

hypertonic(10%) saline (w/w);

Lane 2. egg yolk was diluted with

0.9% saline (w/w).
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2.3 BARER

ESILBADY XSEDIIE%0.9% DAEBERIEKS XT10% DERKEAKT 2 EFN
LizHDDCBBRTRALEAERFYFTZ UNT I RISV r MNAVERKEMK
#Fig. LIZimULize ZL7IVT I VBRIt BOVT. 10%DEBRIEAKT2EFRL -50E
Wik, BAOBVWEREOKEESBLE ER-. COKEREE. 0.9% DEFERIBEAK T
ERMU Y XS MEITE. REBD Shkhot, 0% < DBAEDOKEIEITIE.
FRU-BREOBREDRRZ ZFRM Iz RE2ESRD ohizd o,

0.9%DEFREKRT2EFMU-=T7 P UIIE, 10%REBAKRT2EHFRLUEZ=7 b
VEIE, =7 MUSIERME S AEF U (Spg/ nl. H0). 0% REKRT2EHFRLUD
XShiE, v XSHEMERAEF(2.5ug/ 1], H0)DCBBRTE U - BER KB
ZRig. 2T Ulze DASHRBO TN DEBEREK 2EFRILICRLE ST
LPIWT I UBOEAZDORIEE. VA SHEMESACF D OEBRET L BEE
B—EHUtz, =7 PUSIELSHIE LS AEF DkEIHES 7L 7IVT I VBRI RS
ENH., TOEBREEOBEEIIIASOHDI D HEL., ThEVPEEDFE WK
BHOBHESY ASHEMB S ACF  DEIBE]RET LB Uz, £, 0% EEK

Fig.2 Electrophoretograns
of yolk proteins of chiekn
and quail,and Mecham and

Olcott’s phosvitins prepar

ed from chicken and quail

Bl yolk;lane 1% chicken yolk,
1.2 3 45 6 diluted wioth 0.9% saline
(w/w); lane 2: chicken yolk, diluted with hypertonic (10%) saline; lane 3,4:
Mecham and Olcott’s phosvitin prepared from chicken yolk; lane 5: quail yolk,
diluted with hypertonic (10%) saline; lane 6: Mecham and Olcott’s phosvitin
prepared from quail yolk.
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Fig. 3 Electrophoretograms of chiekn and quail yolk, diluted with
hypertonic (10%) saline and chicken and quail phosvitin preparations (A),
and their immune localization of antigens reacted with anti-quail
phosvitin antisera on blots (B).; lane 1,7: Mecham and Olcott’s phosvitin
prepared from chicken yolk; lane 2,3,8,9: chicken yolks, diluted with
hypertonic (10%) saline; lane 4.10: Mecham and Olcott’s phosvitin
prepared from quail yolk; lane 5.6.11.12¢ quail yolks, diluted with
hypertonic (10%) saline.
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TRELERUFT Y UNTIRTS T MALVERKEIGYE., VASHESAEF Y
PRBL UTHER LU -RmBER2E—RE2 L THW 2070y MreFig.3IlRU .
laned DXEMETIE, VNFUXUBBEDRNTL 7IVT I VDT HEHCBBRTH
BER, FOT Oy METH Blanel0 Tk, L F7IVT I VBOBHES2EHIZIZ
M xhi, £ YXSHEZEREDT Oy METH Blanell L 12T, lanebd
BOBEERDIOUBEE K 2ERFRY XSHEICREEINEAEDOWETFOHE A E
Nize lanel D=7 FUFIERE S AEF o DikEIEdH. 2 XSDHDEERIZ. KA
EF VO HEINBREEETD Y NF U XV BEIE OFE kSIS, CBBRTIEE < 4
Bxz, LU, lanel DXBREH. BLIULTHhLBAUBEEDlane2 23D EED
0% EEAUEFR U= PUSIRITRE S -kE# ik, lane?. lane8B K T9ID T
Oy MRItBWTHREESRE X kb0l =7 FPUIIEEROT Oy METIE. ¥
AXSHIE R A EF v LA UBEIE DX ®IZRME & KIS H* 63T,
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OB TERER, VREF UV EEESLZEFOF o e LTz N LU THE XN,
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BBEZLBTRBEEN, TOESIEERIZSOCTRALEZAERFY 72 U)LT7I R
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175 ERFHEZ. 2EENLEA. BN, BOH A EF OB RO LLERE
WERLZTR®RZEXDHDLBONT,

KEXFUFZ UILFI RTSF 422 NOVERKENIRD S, A5EBR THechan and
0lcott® DHFEHEIZ K-> TY XSHE > S Lizh A EF U ERHE. S AEFiEH» Y
T, URFUXVBHEDENS LTIV I VEOEAE2H ML U TEATL
BIrPmENz, FOT 0Oy Medh S, Tanabe 512 DR LIz XS HKAEF 0
W BHMBER. FL7IVTIVBOBHEICHL RGBT 2R Y 7 0F =ik % & &,
FEHD I XSHEAEF VBB RIETEDT. TORBIEMTHD PRI,
LaL., ZORY XS HACF U RmER. =7 NIIEDRALF v L HEI D
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BIRINEOBELL. £z, FETH. BN Z2pHOEEZ2EFRE LT, FHALY
VOB EEAEOEREAEEERESEMT I EPME S A TN B2,
g, IEEH. WTARHZLOKONET IRERBICH 2N Foaof FTH
%, LxrL. BEINELEAINELNEHRD OBEIZRHENZT. £EKEBOBED
FETOMTRILRDPZVELY, TDH, JIOFRE - MIOAEICHE T, JE
FiERBo< /oLy a YRBEEMA LS8 OMRIEZ VD, EERRERIZH D
AR EIIEOMEIE A v, £ I T, AR, EEREBOTRE RS T HIIE
RIIHDEE T, ABOREEFAZZ L2 BHE Uiz, SEER. EEDDWE
FOEEEZIREEEAEIE. TOBRERERIIED SIVEDORBOELrS. TDA
HREOEREHET B HEII DO THRITL .

3.2 FRBIOFHE

B4 BRUAICRRL 2EE L 7R — U BRIIOEIIYEIS XU 2 5°Ciz 787
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Table 1 Compositions of Common Sample Salt No.1(Salt No.1) and Common
Sample Salt No.3 (Salt No.3) wused in this experiment (prepared

by The Salt Science Research Foundation).

Salt 020 NaCl MgClo CaClz KC1 CaS04 MgS04

No.1 0.07 99.64 0.04 0.03 0.199  0.03 0
No.3 0.11 96.54 1.47 0 0.39 0.95 0.54

) BV (Fl) . ChooaEa kAR (1000 ot y¥allF) iZigé
REAMA TR EED T ABERD. 2RMAE. KOBZRSES £50:6:104 L
oo WERIZIE, EE2em, FREImDMARBRDIE B TH -0 28 KRR E00
DOBRBELUEER1I%RERTHE LT AR, 25°C T2UB X PP ISR AENTE 21575
Joo BLEE. PESINWVHDOAS, FPUDL (BFRAEMFE) BI0WHE (
Rheoner RE3305,hE) %#EL 1=,

(A)
ppm ppm (B)
1000} - 1000
goo, /- 4 800 |
5 6o0| 600 |
B /S
cfoJ l,/
400 | / 400
500 1 200 |
0 ' ) ] A 0 e d
24 48 24 48
9(hrs) (hrs)

Fig. 4 Concentrations of sodium in transparent salted yolk gels from yolks
obtained from 0-day-old (4) and 7-day-old (B) eggs of the chicken.
Solid line and dotted line show yolk gels salted with Salt No.l or
yolk gels salted with Salt No.3(see Table 1), respectively. Each spot
and vertical line shows mean of three samples and SEM, respectively.
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3.3 BIRER

AT RSN D E B I3 BNo. 1 REMIE X ¥ No. IBENIE X D 48BS RS D& IE LR D
R, WTFRBHEZIS.Om. FHX21.0+0.3nn(23MEAN +SE) o FBRE SR 4L 558 &
tzo EESTY BRRINE KU H BRI BRI D B 5 D245 & CISESRIE IR O 5 LD
F MUY ADRBE( AR NIRRTz, IS EBIIDES % F i No. 1 &S NER
Tk, EMEEUBEEITF R U YA D056+ 4ppn(3ED T £SE) TE— 2 v L. i
TRASES R D947+ 14ppnk Z 5D D 1=, No. SAEMIER Tid. EALFE2ABSRS 671 +103
pem(3MED LY £SE) . HALEIL8ESRT T824+50ppnT. No. 1 & MR iz T F F U
DU ADRBED. WTROLEREOSIVTH Mot TEHFERHBIIOES % A
WizNo. I AR R Tif, SHAIEUBRI SV T, F b U Y 2455813+ 79ppn (3ED Ty +
SE) . EMLERASRE AT 4L TI30+26ppnTH Y . ESFYUABIMOEL LY . W LIEeE
MOFILTHF b U LADEBMED D, No SABMER Tid. HEMIDUBT 563+
S6ppn(3ME DI+ SE) . EMLIABESAE TT77 +84ppn T, No. I BEMER ir L TF b

«E -5 [cm~2/dyne]

comliance

260 ! 700 ! 500 ' 500
(sec)

Fig. 5 The typical creep and creep recovery curves of transparent yolk gels
with Commom Sample Salt No.1(1) or Commom Sample Salt No.3(2) for 48 hrs
prepared from 0-day-old (fresh) chickn egg yolks .
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U ADBER, WThOUERM OS5 IVTH DRz,

I BRI D S L - E B BNo. IAEMER L No. SREMNFRX OISR IE
DOEEMBEIIESF VDY U-FHiEEFig. 5icm Uiz, 7 U —7EREICS T BEEDT
F (BRRAZIBE) . HMEOTH GEEZERE) . S IUCHERY (EELERE) of
L. No . 1BEMBEROIIES VT, TRAFRI0%. 58%BKU25%THY. No.3
AENERDOIIE SV TR, FRERHN28%. 56%35 KU16% (Fig.4) TH oz, Table
2z T DEBEFER I X BT K AHBEERET Uiz, No IHBMERDIFE SV
Tik. No.3BEMEROIEF IR TT7 =2 MEDORERB KT 7 5 — 2 MED
EEROEBOThENE . BREESRENTIVTH B LHBRE NI, F[HiZNo.3
BEMBRE DT #—7 MEDRERDIEH14.5X 108K 7 LT, No. IFEMIAX D6.7
X107 K TRE D Df=. T, Za— b EOBERR. No. IREMERXD
B 5L Tid67.6 X 105K 7 XT. No. 3REMIEX DIIE S IV D144.2 X 10987 XiZ kb
RTHPEYPME L, FRIBHFICHXTHE LTSIV TH o7z, THEBRR I
DEBDENIER DT IVIE., SHEOTHRIZ—EDENESHT, BOEDBTHE—IT
BEL TV, |

Table 2 Creep behaviour under compression of transparent yolk gels, salted
for 48 hours, prepared from o-day-old chicken egg yolk, anlyzed with six
element mechanical model, using soft ware designated for creep analysis (ca-
3305-168, Yamaden Co., Tokyo).

Treatment En Eut Euz MUt 7 uz TN

------ dyn/cni(X10%)--------- ------poise(X10%)----------
Salt No.1®’ 2.9+£0.2> 2.1+0.8 1.8%+0.3 6.7%£0.4 1.0£0.0 67.6%9.6
Salt No.3"’ 3.6+0.1 2.5+0.8 3.8+1.0 14.5%3.8 2.4£0.7 144.2%5.3

Dgee Table 1 2 mean of 3 samles=®SE
Ene instantaneous modules; Euq, Euzt retarded elestic modules; 7uyi, Nuz. Teta

rded viscous modules; 7. Newtonian modules
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3.4 EBR

EERICEN-EINYBINOES ISV TR, IEEBEHT 2EHORAITHEEL
IEED. HENTEEXA-RECEXICHZERTHD, FERIIBVT, BEI
W BF FUDLADEERES, LEREAEN. LI AT, RO 2E0NEYEE
HES IR ERE AN 3D B BE,o T, O L, FHEFEREN.3IT
SENBRMEG Y LTOMDA I DFERE., F MUV LADEEB DL U TOINEDN
4 Foaof FEER~DERBSH2:ECE 2EABH I L BRI E NIz, £, 7
AR AR EE Tk, EFYBAROEFITHASTF MY LADEREENP DT,
ZOZ XX, BRI XoTIHERERT AL Fa0A KRIvanS FOREBEH
L. BEIRES>TELLR®T K 22l a2 RULTVWELEDNRS. TORERET
> - & B DA EFEOE D DIREREF R S DOBAKFES i ¥ BN X 3 EZ0 B
EoT. REA~DERZYOWEDBEEN DTz Bbhd, ZOBER.
RMEME LTOMBDOA Fvick>T. HF204 FPIwiaod FoREKBHEH
FERAEEP IR IRE L b e R, BINYBNORES VD7 Y —THED
HRTYH., REYOH BB AEN.IX (No IRERX)DEIEF VX, 74— ME
OFEMESR, —a— boEoERS, HEREREN. IR No IRBER) XY REWI L
B, TOZEEHRPETIHOTRZVILERDLNIS,

AEBOBZER X 3EBNONERSOBEL(LOBEZ. WEEZEL TEEZER
BXET. TOMREI STANIAEBREOERES RO T, THRIDW TR, EDOER
Zrir. TORERESHT. XS EELERFGOBRHPLETHD. R, JIEIC
W BEORMOERIE. IIEOFE 7 IALE L E B IThR TE . BDOYPRH
BORESEBRELZYILLBENDEZED DL H>T, BT LH—EOEAIFZ AT
holkdrBbhd, £, KEHRIE. PEOSIALERALEZERETSHD
(RoZ S50 LWSHZEITIIL Y M 2ELHDTHEH. NEOF-ZMIEHH
BORFE~OHREEBHT 2O SHOBBETH 5,
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4. JIBPSIEMRS NVICE T 3 A L EN TFOBERRICE KIETREOHE
4.1. #E

BIDIIHE. REZESBELIEATE ST, koA EL PSS, §]
HiXZ OB D2%BT- AIELET, Zhidk, BRREAESEDFRFZIVT I > (54%)
CARPSYRATZUL(128), ARATA K(128). Go -+ GeAHZTT U (8F). U
VF—A(3.48) 02 X L. SR AL CEDA R LS > (3.58) % YoBLEHEROR
RBIAEKEDEERTH B, L L, HERHML L TEERIIBRHOERITE DE
B, EFEEBIEATORZY, RMBIEE. BEIIEAL XERB3FIVREBESHL
THY, BRI, JWASES, R VRELEEEEL X > TWAD T, FIE DK
HMEEEY, CORBEIFBIXERGIIEBENETL. JVFESEOTOAERIIE L
EhD2RBIELT 3. SO, HER:AEKETHE A oy o F0BRE
BRBEOHBETHE L UTHPEZIATVSRD , X5z, SIHOBMFIZ Lo T, BER
BiX. ARLYVEBIIARTIVT I VDAL BLADFRHEELE-DTHE
TREBEh. BEFADOKRLE., FXFIVT I EZD - LELEOHEBTHS S &
HEXNTNVWBY,

SIHDOIFEELE, MORGRFTIZHFONLRVELOpHD EER2ES> T BEEN
HB. BAES (1980) 24 &, SPORFEMIEIZ &> T, SRERBHI: AL CEIE I
HOBENED (GaARIB TV, FSrRT7xY i) | it#ED#ETE0 (FF
TIVTIV) | BRWBEOEHD (Go - GeAK T Uy, #FsaA K, 7L
TFIWTIVZE) WRMENRBZIEFHELTWS, £, REIPADFEHSIIEED
s {boRE 2L LT, BAEEBCIZIFR LSS, AR TR IVES
BREWHIT DL ZWEL TWB25:29 , Z I THRIFRIE. BT =0y vk
SEBEI RFTIIONBLEL REFOREDOFEDOREY. EFFENEEDS XUY
HEDELL ST L LT, 22T, £TREING L U TEEFIVIEE ISR
ERTOIBRTEIIOINAI., FRMEL BT VX —%2 5 X B4 U - vig
BN CREREBEERASEL L ENANB Y VEE~DRELEBTEZL 2L
Jzo CRICKO>TIEZAELED T IVALER TR > by, MEFOLEEYE >
LTolanBEs 0lffEERT L Lk,

4.2, WRBGE

4.2.1 SRR3R
I R RERFRERAETOBRA L I h—BORBEDE A IZ60g8H DI % FH108512 52
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BAL. WIPEROL D2 HEIL L=, £/, BdzoEEsiEs2 TFicL T CHOER
BATOHMFEL. FEABIUE6EHITIIEZMYH L. ChEIFEINRE L L,

Table 1 Composition of Common Sample Salt No.l(Salt No.l) HREIRIS KU AT
used in this experiment (prepared by The Salt Science I, MR A ok

Research Foundation). WHERBXUOEER
KAMFEBR D 2 K iT

0.07 99.64 0.04 0.03 0.19 . 0.03 0 EEORMWT. T
NENEHEMEL.

SADTIVAEERITo . BB, VIV MY A = A AERO I BERE A EN. 1% EH
L7 (Table 1),

4.2.2 JmELSREF IV OVERK

FHNS KUAB XU 6 BTN, BiGE0EEMEES Fir UTREICBA 4 >k
HE 208 Bk iz sl 2 Bz U TR L . GRS X IR EIX20°C
691 L. BRICHERAAVTEREESR LR X

o0 /,/"—’ . nEEAEAS 5550 BIn Kk iES X TNERE

S BOSSCH B & S I IMBIE R U=, 559
Wt / DB T &, IEBRHEDETEESB DK
o / KT AHIL. IiE $I8E L TIIRRE
- / v EEl, BERMHDONRRE XY
sar % 5mOBEE WAL 24— 3 X R BEFHT
4@ ,/, K., EEazPiE L. nEeEd oyl

HEDE(L2Fig. 6z Uiz, 23, HiffEsn
B RURREINDINE D p HIZ DWW Tk, fn
0 5 10 15 20 25 30 35 40 45 50 55 BERTZ NI E 7 IVERE O AL = 58 &
Time (mim B URIFRX 2 BRI L 7= B0 0% BI5R L.
Fig. 6. Temperature profile of the egg HEHITH -,
white in shell eggs during heating for 4.2.3. fN#EIIE ¥ IV DOEEETFHMES
55 min. INEHE T B ORAT E TSN & IIFRIE %
HEL., IPREICEEL TOLIIAS IV ERBL. ke U, REOIAY IV, 0.
IMY VBEERTEE L. L% 7NV ELTIVFe FEBT L - 2BMEEL:. &
N%50% 5 595% DL FIVF IV — VI TEREMIZHAL &, BRSEREETo-.
EORIIRBBIIEE LU TWEREICA A ANy XY TETERELITH. £EEBF
FHo4E (JSM. T300. AXEF) KXV REEHEL -, BB, MESTEL. &
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F7o0—2512nm . VEEIEERE2Onn, £EER13200065& U7,
4.2.4 mESIE S IvomiEo fize

M T R OB ZIDIIR FOIIRELFEE L. SlEH»52X2X 1aDIilgs
EGERIL., MEfEoRs e Uz, #BlEicik. LAoX—2»2 (RE-3305, WLE) %
A, FROFUTITOI .
4.2.4.1 . fEE B OflE

WEst, 75Uy — ¢30m. HEL0p. EMESM S84, EfiA Y — Komn/sec..
MERM8 D& Uiz, Boh/-7 V—THiEd 66 BR 7 +—7 MEBIZ X > THME
TREHEL Uiz,
4.2.4.2. = DHE

festid. 75> Vv — ¢ 18mn. EMRHES08. EME A E— Fonn/sec., EBEH2E &
U=, X, TR LGOI 08 xhroHHE LT,

4.3. AR

4.3.1, MBIIE Y IVOBEIZ RIET R L REORE

IEETDIRE DpHik. TSI TIXT.8. 4 AR XU 6 BEBINTROINEI.ITHD
Fro TREIRB XUFEIN LR E DE WA A 2k E T2 1E20% RIEAH TINEL L THYERR
Ui A Lo EEEF MG 2 Fie. 2iom Uiz BA AV kUEBRE Tk, s
HEHOMBIPF S INICE T, BXH1.9unT, FRISMLD, BREPH0.9un

WS ATHERT, KEXDIFIEELNEBBROREBN DR RIBRD ohl-, i,
Z DOMERR OBFEBA I, HEITEREOLRE T6- 10T A L. TRBENIZLS
ERS THEALL TIIEE R R L. RIENZICABU THEEL TWAZ 2 P83
F= (Fig.7-4). 4 BEFBIIDMESIE 5 IV Tk, Hi#EI Db D L IFIER U A2 X DffiiER
DEFERBMI P E h, CHBRFEP THIERIIZBIES L. UHEERBOBRA 22
DTWBZ LB xhI=(Fig.7-B), 6 BIFEIIOMBINE IV Tk, BX#H2.6unT.
MRS LD, RREPBIHL.2un 126 ATIRRK E W@ RERE BN BIRAD shiz,
¥ -, fHEROBE BN PRFES THEKL BIIDBE L Y KREVWEHRRIZEE L. Ih
BESIFEE LU IRBO Y VEEPREINT: (Fig.7-C)., -, FEBHOREBLLH
2. ES IVEERIZEEOEABRE L O THBRDBHBENI-,

AIEKNBR DF VDB F BB % Pig. 2-D,E,FITm Uiz, BiFE0EE20%AEK
TS5 AL IR E YOVIZ ik, HilEIiE K0°4 BRSO © D T0.12%. 6 BTSN
DHDTO. 1% DREDEFZEIFRD 6Tz, F£I-HEINS X UFFEINORIEKNLERX D
BAT = OB X O FEIR D MBI S ¥V DEET FHMEGIL. A A > kuEE D
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Fig. 7. Micrographs of heat-induced egg white gels of shell eggs stored at 25
C for:(A) 0 day and cooked in deionized water.(B) 4 days and cooked in
deionized water.(C) 6 days and cooked in deionized water.(D) 0 day and cooked
in 20% solution of Salt No.1.(E) 4 days and cooked in 20% solution of Salt No.
1.{(F) 6 days and cooked in 20% solution of Salt No.l
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DITHAT. BXD5H3fE.
RHREFDIEDWL.IETH
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Fig. &. Creep and creep-recovery curves of heat induced FieRITIES L I-EEH

egg white gel cubes (20 x 20 x 10 mm) prepared from
shell eggs stored at 25 C and incubated at decreased .
temperatures from 20 C to 85 C for 55 min. The pH of

m o, FHFOHD
AN TEEB 0N
BT FIVigE

egg white of 0-, 4- and 6-day-stored shell eggs was 7.8, iz kZ 2R DIZED

9.3 and 9.3, respectively. A: incubated in deionized
water and shelled. B! incubated in 20% solution of
Sample Salt No. 1(see Table 1) and shelled.
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O TWBILPHEXRT, AIEMERD 6 ARFRIIOmAIIE 7V Tk, BEE
fZid. BXW1.TpunT, WREISMLD., FREHFW0.Tun LZoTW, 2205
VDB EEL., WEBEOHERZEEAS UHo e KRELREREBHOFEEIGEEN
7=

4.3.2. FrEIROMBAIIE SIVORMEERIZS XIFTREOTR
FERITEINS KT 48, 6 BIFERRTEII%20°CH 585°CE TR THMEL T
BBV D Y U — TG EFig 8IZR Uz, JDZ V=g, 7 v ViR
(o). 17 4—7 MEOMERE)., €27 4—7 MEOMERE:), 17 x—7
MEDFHEZR (1), 27 4 —7 MEDRHER(n)., —a—tVEOHER()DE
BEREMII X THETLUESE Uz (Fig.d), BA A kA= OB fAgn g 5
DUEEESRE . B 052.25X10° dyne/cm?. Ez2S 2.25X105 dyne/cmd. 7125 1.84%107 p
oise. Me#® 3.20X10° poise TWIFhbFHEbNEREER U ze E B A A L KLIER
Tk, 4 BEFEIIO SIVOFBEERSESHE <. 6 BIFEIITE 227z, RIEKL

X OFEIIOMEIIE 7 )V OREPERIE, i 554,16 X10° dyne/cn?®, BB 10.92X10°

14p/18°5 dyn-cm™2 x18°7 poise 14 18°5 dyn/em2 x10°6 poise
12f 12f =2 rF
10 18k F
ef st
El ni
6 6 ]
4k 4
2 2
0 ) G ., A i
7] 4 6 ] 4 6 (%] 6 . ]
storage time in days storage time in days

Fig. 9. Viscoelastic parameters in the six element mechanical model of the
egg white gels induced by incubation of stored shell eggs in deionized water
() or in 20% solution of Sample Salt No. 1 ( ). I: retarded elestic
modules (Ei) and retarded viscousmodules (71) of first hook body. II:retarded

elastic modules (E2) and retarded viscous modules (72) of second hook body.
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dyne/em®. n125 3.45X107 poise. 7m22% 12.05X10° poiseT. W BB A A >kl
BHRXOFHEEIPOMBIIF SV DB DI AT, DRV REREERLU. 4 BRFHIF
Tk, RIBUSER D SIWVDH L, BiA A4V KAERDIFE 5 INIHASTT 4 —2 MED
PR (R ,E) 030X KREL., 74 —7 MEDEHERE(n 1, ne) PN WERPERD Sh
7= (Fig.9):

4.3.3 ISR OMAIIE S IVDOEX It B LIFTAREDOME

TR IR X4 B, 6 BATERT & IF % 20°C > 585°CE T30 Thn#k L T
Blgay VDT LR < HE» SR X £ Fig. 5w U, FEESIO sy 5 v o
BEiE. HAFVKOERXDEDIE25.79X104dyne/cn? TH o Iz 5. EEKHNERX D
HoRIhEDBEL 35.72X10% dyne/cn® TH o7z, MMEIIE Y ILORE X iF, WRLFEX
LHEBEBOERYE L HIET L, 43X U6 BIFRIIDIIE Y IVDEE i, uE
Ric ko TEPZP DT,

x 18™4 dynescm™2
40r

3@

hardress 2@

1arF

6

(G20 o

(5] 1 2 3 :1
storage time in daus
Fig.10. Effect of salt on hardness of heat induced egg white gel of shell
eggs stored in a 25 C box for 6 days. The hardness of egg white gel cube (20 x
20 x 10 mm) was determined with a rheometer (Yamaden Co., Rheometer type RE
3305) using a plunger 18 mm in diameter. Shell eggs were incubated in

deionized water (:+*) or 20% solution of Common Sample Salt No.1l (see Table 1)

(—). The incubation was continued for 55 min. at increasing temperatures from
20 C to 85 C.
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4.4.%%8

AEZE BAFEIIRICRB UL EEEEL ZIEomEAS IV ORIz L > T, IET-
MELED TR R R R2 S X 1=, BB, 20000 585°C % TH53 53 T 5
DI SRBEBREEEX TR LB ZIICE T, TESL Y hREpAL ol
MENHEROT: AELEOFERB Y IVERBEL U TERERTVWRILIRD S
hiz. LpbZOERFGERDOKRE X LBRPE—TH oz, TDZkiF. hFEaiosR
HHRILEENZZLDBEHEDODHRIE—THY, X6I—EOEETHRAEL < Bk
FAELEPERENT O 2RmTHoLBbha, -, BEBMNEIEENC
ik, MEIC X > TEERDESDFHIC - AL EDHRES K DOES PR E .
CHAPERBEIZIZHOTOBRILERTOTRZVIEEDR S, BTEIIFOINHED
FvgEi. IIESBINED T/ F A8 EET IR, IIEEORMIE TERERY
DT AELESDWENY | KEEHEL L H BRI AEL 2RI, 51
KEPCKDDBHEMENTHRERZHDTH B2, ZOJIEMEIE. BE-AELLLED
BEERT. BEIFLEEN, HAEKEIESL. SROBHELZFIVEER2 O TY
%, COIADEEE. IRELIIRIREBSRTEALINDDT. BTEIIDOIIH
. BB AL ERAS ICEEEAECE[OBENHEBREZTOEER
WL - iE I > TWBHDLEZL SRS,

IIEEBE AL ETEDNSEEDBARTIVT I OB IVERIC DT IkEE
MRMEPITHOHT VB, Thizkd k., MRS IEOERER. HAELESFD
MBAER DI K> TRE U BKERIEDS AL BBEHRRADNS VR X> T,
HRD T O RIBERRE S T E 2 ETER DBEE DR E 213 ZOmE BB X
N, TREIEAT IV, FEREBI IV, REBOGREL L 25 5 IVIERET IV THIME
ENTVB 32D UL, TOARTIVT I VOHEAEE-AIELLES—EF @IS
AL T. BRELFRERHEBII OV TR, KBRMIZELRRIERIRTHRZN, &
IRz B 1) MBS VB EDBBIZ B VT, MEARBINAYIVIZIE, TERREERE
Fo6NT, REOROIMECHROY—2HEEL Y 2o T, ZOZ ki, BE
SR BT BEFRAAE S IVEES., ARTIVT I iz YDIiaRDER: AL E
DTFB—EHFHEDFERIIEE UIZERDFILX DT> TW -T2 R8T 5%
DPH LR,

p H7.3DHFHEEIIDIIH Iz BT, REIKAF THELIEIZ K > TSV LT iz gi
HILREDRELZHDIE. BiA A K THEWMEL THEZIIE SIVIZ AT, mEEE
ERDEN THAHBEPRE L POREP O, HHIIDINE S IV T, REKF T
BULIEL 7= B DIE, BiA A kB OSHDIZ ST, ehdi-WoETCRL-2 YT
AT APNEL, HHEEBIEREL, BERBLIIKWIEBRERT. TOZ i,
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AOEA I IR R E L TR 0. 1-0. 250 BE £ TEE L - 255, SHEkI 2 BRT
BARTINTS ok RIELT BERR T A L BRIOBUKIES It &k 28RE S FHRICIE
EHIZBN -2, OB RESTHOESIZHRENIIBN -2 EB LTS
HDLBHh B, NI, BEE'D E, MEKR TEEZCHSICIZ LB L, mEs
WDBREBNOFEEDORIFEPNMBBT AL EHELTNWS, D&k, v
MARRET. FFHECGEESBREN. BESEE TOREEI S TLT 3D
Bbhd, EiEr S UBEORLENIEY L OEREEE. MAEESS. 2C. phl. &
B0.08M T Y. MAEBENSCET &, BAL Y IVOIURSHEZ 5 &> Froning®
W' DHERE N E2ELFITIZLDTH B,

BRI I 7V I GRS DSIE Y IUis & S _TE S 7= 2558 3. Shid. H#so
SIE I < B TR RRARE WS L THETE 355, Chicld, BFEMER
BPEBRT, FIEBRT REBRMOBEBEOKE X, H@ENOSFRMEES DM,
SRR DBE DM X 2 ¥ DBEROMERBESIRML TV BHD L EbI B, COLE
IBIRE 7 )V DSZER LIz < < 2B FEIH L. REMEEMIEET 22 LD 6h
Jzo Woodward and Cotterill'?®’ id. REFHMITIIFB S IWOBX2ETXERLHEL
Twd, UL, Shid. S # L TRAT 382 2 7908 0 5 UL R
THY. KEREEVIVEE S TH— T, RERLIBENE L BRBSIVTHERT:
HERTH B,

MIBIRE VD% L% < Biic ko TRIE L X i, 3= S0 BB &
LHIET U8, AENEOEETHESIZE Ao, COBEEOREIS T
FUEBBELTHET 5206, T OBIERGBEE RT3 AL S FREOH
XAEEFMLTOBZOTREL. FIUHOBEEDES L Z Mt BET 2ZE 0%
HEREXHREMLTOBLEDI S, B BCRERL LSS, 3ETHED
pHAQ LRV, ZHBIERD: AIELED Y VROBERE BT IRETH S
CEBHISRTIN D, BRI OIS S S U OEROBRIL. FRIMLEI X - T
BEIDIE FD T AE L EDBE L DB — TR RO TN T ERBLTH 30D
TRACOG BN S FRIIOIE V. BBOMCEES L. BEINOIE S
Wi, BEBOSZEBONERT 5. SR, FEINTI. FAIEEORE LT
SRR O — Iz % U B s 2o TV ADIH LT, BRIITIL. HEkoEs ko
R =B BEL TWATDTHALEZHNDB,

B% Tz AN BB SR E U T ORI A O BIbD 5\ AT & DR B % e
TEEDI . B EINCET 52X 5 BB ELE A BEL. BREITHESD
B, LB DV TR, BEICS T BIIE L OMEER %S 0 TRE Lizihidl
B, B4 DRERMERSD L ONEERERESTH D LE R 6N B,
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5. B

PESICIHAZ A E4RBEEORELIL:. BREZ X35 NVERE~DEED
BLE»r6ER U,

1. REZFAULHEELAESCERII L7 IVT I B0 EL B DERE

w7 X5 (Coturnix coturnix japonica)* =" +VU (Gallus domesticus) HADIIE %
0.98DAERBIKE 210 DERKEBAT 2 BIHFR W LI-BEDARERY 72
YIWT I FPOVEBR KB (FkTXPACE) 2 i L /-, BEBERGE®IE. 0.13M MU 2
—h U BEES (pHS.0). ¥IVAIZ0.1875M b U A —EiEsEEH (pHI.0) 2 H V., X%
EDTIVIBEIRL0E,48,85D S F 4 2o be Uiz, W XS FUBEHRDEEY &~
T2 AELE DR A E F idMechan & OlcottD HE TS U=, KERPAGED H 2 ¥ >
DBEEE. VXSDH0DFHEP O, 0.930EBAEAZTRIFZ - A2, B
FIRKTHRRU ZEOKE &R EHR U EkEHiE. wWFhblErAesoSelox
BRER L B LU, MEL9 XS HAEF VR 2DEAEA A > BBy v VS5
A —THE L% BFBBLETO. ChERRELT, =2a—Y—52Fk74 b
BRIZES U T FrinmiE 2 Em U 7z, Huliid. ELISAKEIZ LY. v XSh A EF
FRHIH U T2 REMEEE L T, CORAEF o RmEE. 7 XS5E G A
F BRI ORISR L BRAEAFRY ASHHETHR LU LEKEEZE. YT2X2 (A4
270y FAVTETHLRIG U, =7 NUKRAEF U O EREE L IR L%
»Poiz,

2. =T MNUIIOEBHDOINEIZHT BHBDORR B REDOHE

VIV A T AMRUE THABL LILERREE No.1 (No.1&1E) LIiLEREAE
No.3 (No.3&HE) ZAW Iz, 100 pmtyyaDf %8 U 7= ABHARS L 218 » A A %250:6:
10 (WW/WIIBE L THIT AR, EX2om, BX3canDAGROMBE DL o, EIIY
HO=7 b UKD IBRIITEN 2 RBOEFE2RM L. LROMBIZ VR 2 5CH
BRHFH TRIGEE Tz, 8HFHORENBOFER. EEI18.0m. S5x21.0+0.3m(23E
D PG LSE) DERARIIE S IV E S iz, BIIFABEERIDONo. I BEMERDF MUY L4
1394714 ppm, No .3RIEMIERX Tk, 824+50 ppnTH o=, FIEF LD I U— Lk
26, EEFEHEL L EEREBBEELERDT2-82%% S H T -, CEFER TRIFE L
U7 BRI E W T, No 3IRIBMIER DIRE )L Tk, No. 1REMNER DIiE ¥
WHEARTT7 =27 VMEOMEREVIE XUT7 4 — 7 MEDFEESR nvl, Za— F o Eols
R INDIEBKE DTz,

3. IRATIEMES VBT B AEKEDFOBERRICS LIFTAEOHR
IR AR EIZ T 2 RIEDRBEMHR L. BT = I DINE % s LS ¥ T,
OB ST, FEIS XU COEERNLB LT 6 HFEINLRdEz0E S

-119-



B A Ak E R 20%EEKFT, BE®202085CIK LREXETHEMEL TEBRL
IR VOREEEY., EEETHRETHSEL L, £lAinY -z Tk, #
WHEERHE YV —THELSDBERT 47— 27 MERIZ K> THEL., BEEZL®
SHIRIm X VPIREL 2o BiA A kER Tk, HER AT E I InEII R SVt T,
EXW1.9unT, MESMLD., HREBPH0.9xn 1286 AR T, K& XDIZ
FELWEBOER B SREETE- 10T 2FEE L TRIESFIIOBL THEELTY
Fzo FEIRTH. THADPLESTHERIZZBEE L. WEEBOEEL &bz, Nk
VBRI RO PR E Lol REMMER O IVICE. F#SXT48
RS E D T0.12%. 6 BIFEIIDHDT0.18%DEBEDEEFED 6hi-. BIEK
MIBRX OFHEEINDINE F IV TSR OBERMOKRE XX, BEMW5.4unT, WikH
MY, HmRESHL.20n TERBPNE K —ROFVIWVOIBBESFEREINT-. &
EAEREEINOSIVTH, YIVIBEHIIKE REROFEIAD ol

A > ABLIE X D FHEIR D hnEIE B AV O BMEERR I, B £52.25X 105 dyne/cnm?. B
5 2.25X 105 dyne/cm®. 7125 1.84X107 poise. m225 3.20X10° poise TWFH b &
HNEREER U, ERBA A KRAER TR, 4 BEFEIIO 57OV Ok e B b5 &
HE<., 6 BEHIITEL 2ol AEAKNIEROFHEEIIDMMIIE 5L OBEER T,
B 23,16 %X 10° dyne/cm?. Eo7® 10.92X%10% dyne/cm®. 7125 3.45%107 poise. 7o/
12.05X10° poiseT. W N B A KNI R DFHEEIIDMEIIA F VD H DIz~
T, PR REREERLUE, 4 BFRIITE, REBMERDTIVOFL. R4 A K
MIERDENE S IR T 7 4 — 7 MEORBEZRE (B ,E) dWeREL. 74 —7 MED
BEEEZR (71, 72) BINEWEBPIRD ST, FIIOMBINE SV oW X id. BA 4>
HAFERE D H D1E25.79X10dyne/cn®. BEFEAKFUER DHD1E35.72X 104 dyne/cm® T
Hotz, MIF, FEABOREL EHIET Lz, FEII0E XX, BUETHEDL
hpotz. MBGIOIEHOEREDO W —THY. REE. HEEEBHT ik
RELDTEEZEEL LB,

—-120—-



6. STH

1) /NREEBA(1986) BRI FSTR RmIFE. 330 813-820.

2) BEE— - BFEHE - MUFE  (1974) R IEE. 21:431-435.

3) EAEMT - NIETF(1980) FEHRAINOHRE STIZH S DL 5. KERKFY
FIUNTIRYSTo VERFVERKEIC XD =7 FUSIR X V87 HDE
HER, RESF. 17:242-248.

4) MALET - MIET - AEZEE  (1981) FBFEINOERR ST Ha D
8. XS5 (Coturnix coturnix japonica)§pE X > N7 EDEMKER. REXTHE. 18
©126-132.

5) EALET - NIET - BOAT - BERES  (1981) HEREIIOERE 5T
BADHE 9.=7 VU (Galus domesticus) DMiEH XU ERES L 7IVTI —2
(Pa-2) DB MY Z DEEFE. RESFE. 18:229-233.

6) Ogawa, N. and Tanabe, H. (1989) Changes in the norizontal polyacrylamide
gradient gel electrophoretic patterns of chicken egg yolk protein after
heating. Jpn. Poultry. Sci. 26:333-339.

7) Gahne, B., Juneja, R. and Grolmus (1977) Horizontal polyacrylamide gel
electrophoresis for the somultaneous phenotyping of transferrin, post-
transferrin, albumin and post-albumin in the blod plasma of cattle. Anim.
Blood Grps. biochem. Genet., 8:774-778.

8) FEME Sk « IMATERE (1978) KX Poluacrylamide Gradient Gel BRIk, &
WEMRBAEEVL. pp2013-2020.

9) Mecham, D. K. and Olcott, H. S. (1949) Phosvitin, the principal phospho-
protein of egg yolk. J. Amer. Chem. Soc. 71:3670-3679.

10)Tanabe, H., Ogawa, N., Hayashi, K., Ito, S. and Y. Tanabe (1989) Genetic
variants of phosvitin in egg yolk of the Japanese quail, Coturnix coturnix
japonica). Anim. Genet. 20: 287-294.

11)Burnett, W. N.(1981) "Western Blotting”:Electrophoretic transfer of
proteins from sodium dodecylsulfate-polyacrylamide gels to unmodified nitro
cellulose and radiographic detection with antibody and radioiodinated prote
in A. Anal. biochem. 112:195-203. '

12)Tanabe, H., Ogawa, N., Kurobe, M.and Hayashi, K. (1990) Production of anti-
serum against chicken and quail phosvitin by the injection of performic
acid-oxidized quail yolk phosvitin. Proceedings of 5th AAAP Animal Science
Congress. (Taipei) Vol. 3, p63.

13)Van Eldrik L.J. and Watterson, D. M. (1981) Reproducible production of anti

-121-



serum agaonst vertebrate calmodulin and determination of the immunoreactive
site. J. Biol. Chem. 256:4205-4210

14)Bergink, E. W. and Wallace, R. A. (1974) Precousor-product relationship
between amphibian vitellogenin and the yolk proteins, lipovitellin and
phosvitin. J. Biol. Chem. 249:2897-2903.

15)Deeley, R. G., Mullinix, K. P., Wetekam, W. Kronenberg, H. M., Meyers, H.
Eldridge, J. D. and Goldberger, R. F. (1975) Vitellogenin synthesis in the
avian liver. Vitellogenin is the precursor of the egg yolk phosphoproteins.
J. Biol. Chem. 23:3670-3679.

16)Abe, Y., Itoh, T. and Adachi, S. (1982) Fractionation and characterization
of hen’s egg yolk phosvitin. J. Food. Sci. 47:1907-1907.

17)Van Bohemen, Ch. G., Lambert, J. G. D., Goos H. J. Th. and Van Oordt P. G.
W. J. (1982) Estrone and estradiol participation during exogenous vitello-
genesis in the female rainbow trout, Salmo gairdneri. General Comp.
Endocrinol. 46: 81-92.

18)Jost Jean-P., Geiser, M. and Seldram, M. (1985) Specific modulation of the
transcription of cloned avian vitellogenin II gene by estradiol-receptor
complex in vitro. Proceedings of National Academy of Science, USA 82:988-
991.

19)Kato, A., Makamura, R. and Sato, Y. (1972) Effects of the storage in an
atmosphere of carbon dioxide on ovomucin. Agr. Biol. Chem. 36:947-8950.

20)Itoh, T., Miyazaki, J. Sugawara and Adachi, S. (1987) Studies on the
characterization of ovomucin and chalaza of the hen’s egg. J. Food. Sci. 52
11518-1521

21)Itoh, T., Kobayashi S., Sugawara, H. and Adachi, S. (1981) Some physico-
chemical changes in quail egg white during storage. Poultry Sci. 60: 1245-1
249.

22)HAEEF - MIETF (1978) : RIIOEARFIZET SR 15. IFREIZNT S
EPil. b XU RU<iv b b — ARBRFEDOFEID I EBIREE TS Lk
RO, &<, 15019-204.

23)Kato,A. and Sato, Y. (1972) The reale of carbohudrate rich component from
obomucin. Agr. Biol. Chem. 36: 831-836.

0)BREEF - MIEF  (1980) EERE IR S5 I B DELEL. 5. K FE Kk U
TOUWTIRT SV VEB T IVERKENZ L D=7 PUSIR X ) HOME
R, RE&FE. 170 242-248.

—-122-



25)

26)

27)

28)

29)

30)

31)

32)

33)

34)

35)

HAEEF « NMIEF(1980) RIFOEMRIFICET H%E. 17. BRIPLIEL T
DFEYIH, GPHE KUY a ERATE T 2 FIVELEBIC X B SRS AR WO R EpsR
BETR ISR OLE. RE4FE, 160 190-199.

HARETF - NMIEF (1R RIFOEHRFICEYT 6%, 18. JIREIIHT 7
BFIVALE) J UL Y FEICEYHBONBIERE TR ILSROLE. REAH,
17: 94-99.

INITEF - BEEE T (1991) B S0 Iudsp B 45 IVic i 3 2B MIEORE : ¥
FLEEETHEEEG> SOKE. AR, 380 1117-1123.

Baker, C. M. A.(1968) The protein of egg white, Egg quality: A study of
hen’s egg. Oliver and Boyd, Carter, T. C. ed., Edinburgh, 1968, pp72-76.
Romanoff, A. L. and Romanoff, A. J. (1963) Formation, The avian egg, John
Wiley & Sons, pp 175-254.

Kitabatake, N., Shimizﬁ, A. and Doi, E.(1989) Comparison of transparent
gels with turbid gels prepared from egg white: Creep analysis of gels. J.
Food Sci., 54, 1209-1212. '

THARMER(1988) SRE 7V T X VR AW SIVEEBEOMIT, BAREE(ELE.
62. 886-888.

i B (1990) SPERE DOHiReRE, AR A Foaoq FoRlE, BERBE. &%
BIEMR. WRAENE. pp209-219.

Froning, G.W.(1988) Nutritional and functional properties of egg proteins.
Developement of Food proteins-6. Hudson, B. J. F. ed., Elsevier Applied
Science, London, ppl-34.

INIEF - BEEDEF (1990) FisE I8 R UAT & Frk SR B & 7 )L D EEE FHMES
. HREBETE, 270 426-430

Woodward, S. A. and Cotterill, 0. J.(1986)Texture and microstructure of
heat-formed egg white gels. J. Food Sci., 51, 333-339.

—-123-



No.900C-4, 910C

Effect of Salt on Chemical and Physical Properties of Egg Proteins

Hisako TANABE
Gifu Women's University

Summary

1. Effect of the addition of sodium chloride on electrophoretic patterns of
avian yolk proteins:

Effects of dilution with same weight of 0.9% saline or hypertonic (10%)
saline on horizontal polyacrylamide gradient gel electrophoretograms of egg
yolk of the Japanese quail(Coturnix coturnix japonica) and chicken ( Gallus
domesticus)were studied. Phosvitin preparations of quail and chicken egg
yolk were obtained according to Mecham and Olcott(1949). The eletrophoretic
mobility of the quail phosvitin bands were faster than those of the chicken
phosvitin(Fig.2). After electrophoresis of egg yolk and phosvitin of quail
and chicken, a new dense protein band in prealbumin zone on the gel was
detected by CBBR staining of electrophoretograms of the quail and chicken
egg yolk dissolved with the hypertonic saline(Fig. 1, Fig.2), having the
same mobility as the major phosvitin band of quail and chicken.

Performic acid-oxidation of quail phosvitin was done as described by Van
Eldric and Watterson(1981). A rabbit was injected with 300 ug performic
acid-oxidized phosvitin seven times. Anti-phosvitin sera was obtained 7 days
after the 7th injection (on Day 71). The serum showed immunoreactivity
against quail phosvitin by ELISA. Serum had enough titers for detecting
immunologic reactions(Tanabe et al., 1990).

Anti-quail phosvitin sera reacts to quail yolk phosvitin bands which
appeared in quail egg yolk dissolved with the hypertonic saline, but does
not react to chicken bands by Western blotting (Fig. 3).

2. Effects of composition of common sample salt on gelation of avian
egg yolk in yolk memblane:

A common sample salt No.1 containing 99.64% NaCl and a common sample
salt No.3 with admixture containing 96.54% NaCl, prepared by the Salt
Science Rersearch Foundation, Tokyo, were used in the experiment( see Table
1). Sand (1000 um mesh filtrate), salt and water were mixed at a ratio of
50:6:10 (w/w/w) and were put in a small box. Indentations of 2cm diameter
and 3cm depth were made in the mixture. Fach fresh egg yolk with membrane
was separated from albumen and put in an indentation  and kept at 25 C.
After 2/ and 48 hrs, transparent yolk gels were obtained in every
indentation.

The concentrations of sodium in the yolk gel maintained for 48 hrs with
common sample salt No.1 and No.3 were 947+14 ppm and 824+50 ppmn,
respectively(Fig. 4). The creep curves were obtained from yolk gels (Fig.
5). The creep behaviour was analyzed with a six-element mechanical model.
Retarded elastic modules (Ev2), retarded viscus modules (nvl) and Newtonian
modules (nN) of yolk gels salted with Salt No.3 were much higher than those
of yolk gels salted with Salt No. 1(Table 2).
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3. Effects of salt on rheological properties and scanning electron
micrographs of heat induced egg white gels:

The fresh eggs weighing about 60 g were collected from White Leghorn
laying hens and stored in a box at 25 C for 6 days. Geletion of egg white
was induced by incubation of shell eggs at the increasing temperatures from
20 C to 85 C for 55 min in deionized water or 20 7 solution of a Common Salt
No. 1 containing 99.64 % NaCl (prepared by Salt Research Foundation, Salt
No. 1). Heat induced egg white gel samples were obtained from the incubated
and shelled eggs.

In fresh eggs, the hardness of egg white gel made by incubation in
deionized water and in 20 % solution of Salt No. 1 was 26 x 10°4 dyne/cm’2
and 35 x 10’4 dyne/cm’2, respectively. The hardness of heat induced egg
white gel of shell eggs stored for 6 days at 25 C was 10 x 10°4 dyne/cm’2.
The creep behavior of the heat induced egg white gel was analyzed with six
element mechanical modules. Instataneous elastic modules (E0), retarded
elastic modules of the first hook body (E1), retarded elastic modules of the
second hook body (E2), retarded viscous modules of the first hook body (n1),
retarded viscous modules of the second hook body (n2) and Newtonean viscous
modules (nN) of fresh egg white gels made by incubation in 20 7 solution of
Salt No. 1 was 1.06 x 10°5 dyne/cm’2, 4.16 x 10°5 dyne/cm®2, 10.92 x 10°5
dyne/ecm*2, 3.45 x 10°7 poise, 12.05 x 1076 poise and 2.84 x 1078 poise,
respectively. All the scores above were much higher than those of heat
induced fresh egg white gels made by incubation in deionized water. All of
the scores of elastic modules and viscous modules of the egg white gels of
shell eggs stored for four days were higher than those of gels of fresh eggs
and shell eggs stored for six days. Electromicrographs of fresh egg white
gels showed the presence of small and fine structured aggregates, which were
formed into spindle-shaped clusters leaving regular void spaces. Salt caused
larger aggregates in fresh shell eggs and smaller aggregates in stored shell

eggs.
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Temp. 0. 5~2.5°C

Curing ingredients R.U 85~92%
Salt mixture 60g/kg
Potassium nitrate 3g/kg

25th day
Temp. 3~5°C

R T0~80%

T4th day
rgFirst dryingAJ Temp. 18°C
R.I. 50%
109th day
Second dryingJ Temp. 15°C
' R.I. 75%

166th day TFinal product

Fig.1 Processing procedure of prosciutto

S r ~6.0

g 0.64 °

— Y C— o

» 0.621 15.9 &

L A/o

§ 0.60f e— Js.s

Il M4 A~
o R
9 g
o & :
E Eo 10+ (o) 13 3
= =
X~
® o 0/ .
£ 9r {2 z
o o
3 )
2 / =
< 8 a2 11 &
i 7]
3 2
e . . o =
0.36 1.85 3.47

(Natural salt) (No. 1) (No.2)  (No.3)

Microcomponents in natural salt (%)

Fig. 2 The effect of microcomponents in
natural salt on the protein extrac-
tability from muscle

Composition of natural salt used are
shown in Table 1.
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Fig. 8 The effect of salt composition on heat-induced gelation of myosin B

Each sample was heated by a linearly increasing rate at 4.3°C/min with 3.5
% natural salt (A) and the salt mixtures involved in MgS0, (B), MgCl; (C),
CaSO, (D) and KCI (E), at levels [rom 0 to 8%.
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Fig.9 Changes of total free amino acid in prosciutto during curing, aging and
drying process
Prepared with O:No. 1 salt mixture
[J:No.2 salt mixture
A :No.3 salt mixture
B :No.4 salt mixture
A :No.5 salt mixture
Composition of salt mixtures are shown Table I.
% The amount of total amino acid in prosciutto prepared with salt mixture
No. 3,4 and 5 were significantly higher (p<0.05) than that with salt
mixture No.1 at 74,109 and 166 days.

Absorbance at 210na

Elution time (min)
Fig.10 Initial peptide pattern of prosciutto with IIPLC.
Relationship between elution time and molecular weight of standard
proteins and peptides are follows :Cytochrome(M. ¥. 12500):13. 03min,
Aprotinin(6211);14. 70min, Insulin(5800):15. 16min, Insulin B-chain(5796):
15.69min, Bacitracin(1420);16.52min, Glutatione(307):18. 82min.
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Fig. 1l Sensory test of prosciutto prepared with salt mixtures No.2,3,4 and 5
Each taste of prosciutto was compared with that prepared with salt
mixture No. [.

Taste intensity was scaled from extremely poor(-3) to extremely strong(43)

by ten panels.
% Significantly different (p<0.05)
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Table 1 Composition of natural salt used
Composition(%)
1,0 NaCl MgSO, MgCl, CaSO, KC1 CaCl,
Natural salt
No. 1 0.07 99.64 0 0.04 0.03 0.19 0.03
No. 2 0.10 98.15 0.36 0.69 0.48 0.21 0
No. 3 0.10 96.53 0.55 1.66 0.96 0.39 0

Table 2 Curing ingredients of three types of meat products

Cooked pork loin®’

Cured pork Bologna
Ingredients loin®> Solution A Solution B sausage®
Salt® 600 (g) 1200 (g) 700 (g) 170(g
Sugar 120 150 150 30
Sodium nitrite 3 3 2 3
Potassium nitrate 5 15 10 —
Sodium ascorbate 12 15 15 6
Spices — — 3 30
Yater — 10000 10000 —
Total 740 11383 10880 239
a) 740 g of dry curing ingredients was added to 10 kg of meat

block.

b) Meat block (10 kg) injected 2 kg of solution A was soaked in

5 kg of solution B.

c)
mix.
d)

239 g of dry curing ingredients was added to 10 kg of meat

Salt used were natural salt (No.l~No.3) and salt mixtures

involved MgSO,, MgCl,, CaSO, and KCl, at levels of 8%.
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Table 3 Composition of salt mixtures used in prosiutto

Composition(%)

Salt NaCl HgCl, KCl CaS0,  MgS0,

1 100.00 0 0 0 0

2 96.44 1.46 0.42 0.99 0.58
No. 3 92.00 3.34 0.96 2.217 1.33

4 84.00 6.73 1.94 4.56 2.67

5 68.00 13.50 3.88 9.15 5.36

Table 4 The effect of salt composition on the hardness*’ of
bologna sausage

llardness (dyne/cm?)

Microcomponents
Salt used at levels of. (%) Sample I* Sample I°

NaCl under 0.5 3.0x10° 3.0x10°
(Reagent, over 99.5%)
Natural salt

No. | 0. 36 3.0x10°® 2.8x10°
No. 2 1.85 3.0x10°  2.9x10°
No. 3 3.47 3.7x10° 3.1x10°®
Salt mixtures

MgSO, 8 3.4x10° 3.0x10°
HgCl, 8 3.3x10°% 3.2x10°
CaSo0, 2 3.2x10° 3.0x10°

4 3.8x10° 3. Ix10°

8 4.0x10%*  3.2x10°

16 4.0x10%* 3.1x10°
KCl 8 2.9%x10° 3.1x10°

a) No effect of salt composition on cohesiveness, adhesiveness
brittleness, gumminess and s. brittleness excepting hardness
of bologna sausage was observed.

b) Sample I was a bologna sausage manufactured by using cured
meat (7°C, 24 hours) with dry curing ingredients (Table 2).
c) Sample T was a bologna sausage manufactured by cutter-curing

with same curing ingredients.

% Significantly different (P<0.01) from NaCl (over 99.5%)

—142-



Table 5 The effect of salt composition of
three types of meat products

vater llolding capacity and color of

Natural salt

salt mixtures

No. 1 No. 2 No. 3 WgS0, MgCl, CaS0, KCl
Cured pork loin
¥.1.C» 2. 13 2.13 2.24 2.22 2.27 2.26  2.21
llue® 1. 09 1. 11 0.95 0.91 1. 16 1. 24 1.30
Saturation®’ 27.88 25.98  40.35 28.87 44.71 27.54  39.39
Cooked pork loin
V. 1. C. 3.73 3.60 3.68 4.00 3.69 3.44 3.72
llue 1.04 0.97 1. 10 0.87 0.90 0.90 0.89
Saturation 78.03 90.22 93.37 110.03 69.45 101.08 109.63
Bologna sausage I ¢
¥.1.C. 3.21 3.18 3.28 3. 15 3.19 3.22 3.27
llue 0.98 1. 08 1. 12 0.93 0.90 0.95 1.01
Saturation 67.38 73.15 66.31 71.501 83.09 70.69 68.81
Bologna sausage I ¢’
¥.1.C. 3.15 3.20 3. 17 3.16 3.21 3.18 3.18
llue 0.90 0.97 [.10 0.89 0.97 1. 03 1.02
Saturation 71.69 70.31 68.55 70.73 71.55 81.32 69.43
a) Yater holding capacity= rotern content

b) \/(Hunter a value)?+ (llunter b value)?
c) llunter b value / llunter a value

d) Shown in Table 4
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Table 6 Changes of ATP-related compounds in prosciutto prepared with No.1 salt
mixture during curing, aging and drying process

(pmol,/ g meat)

Curing, aging and drying process (days)
0 25 T4 109 166
ATP 0.23%£0.05*20.10%£0.02 0.02%0.01 S— —
[NP 2.78+0.12 1.79%+0.08 0.46%0.05  0.18%+0.04 —
xR 3.71%£0.30 4.24+0.54 5.54%0.65 6.35%0.79 4.42%0.21
lIx 0.62+0.32 0.69%+0.10 2.12+0.47 &49i&73 5.35%0.65

a) Meantxs.d.

Table 7 Changes of peak I and Il in peptides patterns with [IPLC during curing,

aging and drying process

Curing, aging and drying process (days)

Peak No. Procsiutto No.*’ 25 74 109 166
| 1.25% 1. 37 1.58 2.00

2 1.25 1.38 1.58 2.12

I 3 1.26 1. 41 1.64 2.23
4 1.29 1. 44 1.79 2. 46

5 1.30 1. 48 1.94 2.55

1 1.41 1.61 1.85 2.36

2 1. 44 1. 62 1.88 2.39

- 3 1.49 1. 66 1.95 2. 47
4 1.58 1.67 1.96 2.48

5 1.61 1.70 2.01 2.60

a) Proscciutto No.1,2,3,4 and 5 were designated to manufacture with salt
mixtures No.1,2,3.4 and 5, respectively.
b) The values in table represent the increase ratio of peak area at each stage

versus that at 0 day
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No. 910C
The Effect of Salt Composition on the Quality of Meat Products

Nobuhiko ARAKAWA (Ochanomizu University)
Masahiro NUMATA (Itoham Food INC.)

Summary

The effect of salt composition on the quality of meat products was investi-
gated using Japanese natural salt and salt mixtures prepared to refer the micro-
component composition in natural salt. The results obtained vere as follows.

1) The extractability of muscle proteins and myosin heavy chain increased with
the increasing the amount of microcomponents in natural salt, and MgS0,, MgCl,
and CaSO, in salt mixtures. These changes tended to correspond with that of the
ionic strength of each salt solution used. Furthermore, the extractability of
myosin heavy chain especially increased with CaSO, in salt mixture. Heat gel
strength of myosin B also increased depending on the amount of same microcompo-
nents in salt described above, and even more noticeable with the increase of
heat temperature. Scanning electron micrographic observation showed that salt
composition did not affect the ultramicrostructure of myosin B gel formed at 40°C
and 80°C for 30 minutes.

2) Cured pork loin, cooked pork loin and bologna sausage were manufactured to
study the effect of microcomponents in salt on binding capacity, water holding
capacity and color. No effect of salt composition on water holding capacity and
color of these products was observed. On the other hand, hardness of bologna
sausage manufactured with salts which contributed to the increases of protein
extractability and heat gel strength of myosin B tended to increase; particulary,
the increase of hardness was significantly high in salt mixture with CaSO,.

3) Prosciutto was manufactured to study the effect of microcomponents in salt on
taste development during curing, aging and drying process. The proteolysis of
muscle protein was enhaﬁccd by the increase of microcomponents in the curing
salt. No effect of salt composition on the degradation of ATP was observed. Sen-
sory evaluation on taste showed that umami and aftertaste 6f prosciutto became
stronger depending on the increase of microcomponents in the curing salt. The

improvement of umami and aftertaste corresponded to the increases of free amino
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acids and peptides by the enhancement of the proteolysis.
4) These results suggest that microcomponents in salt show the possibility con-

tributing to the improvement of texture and taste of meat products
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YA FRED, TEARFTRHENRIED L, TOINNTVHR, F—v v IR
(BR3cn) RESEBAGBEVWESIK2®D, ICHATLEY (E&RScn, & X25cm)  EDH
BIORWVWESRKBPIREBPLTEW, 40°CT205MPMimsiL, EV 2B ¥,
RICBOCT204MMBB LMV BRHESY, — BB LTEVWE, BEYy— Y v 7RO
ZHOMY ., @I L (ERS.0cn, M1.0c)EREREBEORB L LTz,

2.2.2 B ONERZT 5546

BR<AT7YE, RE - FeMAVARKREGERNL, BRI T VHLA T Y
BE, H5HPLDBPLTBVWERVER L - v2Hv, IvFRIZLE, ARSI
LCBiA A VvEBKE S FHITVEIIZ1501(30%) <4 7 ¥ 3V Fi5nl(10%)) X
DE2 5 SHHTVHIIZ0.45 0, =4 7Y FTDHIRIF0.6THIREA LI IMA BIED &
SWAE=FHy §—TIH0BT o 7(UC)e TVHMNLT VIR -V IR (BER
3cn) WO MBLTHYBRZIEV—RHEBLTE W, BRAY-—v v 7Rou21Y
MYy, @MY (ER3.0caXF &1.6cn) 2L PIMEHEONETIZM L,

2.3 EfeRE\EOIE LR

2.3.1 EfEMEIAE &R ,

FoMBoREELEMB o), W, WX, WH MY, &0, Eh SR, RE
TIIToWTy 7TBREFSE: (F3IERIRLVXIEH B, +2:D0 L X 0D 5, +1:9P &
WXIiEH B, 00l -1RRTEVWREREY, -2:D UEWRE R, -3JERIRE WIS
W) CEMMEREMUL, Fo, BN E L CRMBAMEZAV I,

2.3.2 NV

PEBUTFRERBEMAEL L FANFHERBAE 15232 %0V E L,

2.8.3 BEftMEOSHk

AMBEERL-—BRBLAEY ST VEMVMG2ZAROMCOEEMRRERT> L. AN
EAROMIEKTOZRTITWVWE,

2.3.4 EF -y O

BB IVBONLF -2 &, ZxREBS BRI IVRIT LI, X\ AL THE
LNTF—F, Z7v—<—METHEIT LI,

2.4 PEERHE (BTS ) O NE
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MFEWRIE, LWEBM Y A+ 2 — % — (RE-3305%) 2RV, WELRHERZ. F7TVAMOHM
RTRER 3.0my A7 YT VEHYVURCIER 8.0mOAET S VY v -2V,
T5vY e —OBMAE— FiX, [.0m/sec (FAH) Ky bLI, MADEZHRML T
PEolcd DBNRIROVWTE~TENEL, CORERZDIE LS 2EKBEVRL (F12~
14E) | ZOFEHHE & - T,

2.5 X7vAF FRUBE{LaY ot EER

2.5.1 27 VvAF FERUBEELEY O

AHRMECAEEEMANRT V&2, 20 2®RH LA AN, AETIZM ([
—AM) $03.0eTORYVIFLYI 4 NATHAB, T5AF v JARKARERAL., &
BH (4C) KWREL, ZORES.0e230nlDI10%NREFREB LI, KB L2222 T 2 &
EVFAF—C, BRSNS ETERL., 5N KOHAK TpHE6.4~6.6iCTEL | IR
4 AVEBKTEREZRI0ICART v S LT, WERERE(L.5aD)I/PMFTF L £V W
W2, WO EEC(14,000r.p.m.,1543,4C)TCHKREL. LEBE2HRERTF LR,

2.5.2 X 7v A7 FEROCELNLEAHOER & D

BEEFLTEWMEREZE, ¥ 7lBHRZOX X, v 4 7 Y iliHBi, 0.1K
NaHoPO,~CH:CNE T BSICTHMUL. IV AT 7 4 V¥ —THRBL I, BEBBRRERABE
Wr<A4 20y )Y vy Iclonled, TROSWMEZAEEAVWT, AEBE I T 57 4
— AW U, k% TOSOH HLC-803D. 7 5 2 : ODS-80TH(4.6X250mm)\ Z4E : 0. 1M

NaH.P0.4-CHsCN(98:2,v/v) ¥ : 0.8ml/min, ML : 26°C MHES  TOSOH UV-8000, #&%
HigkE : 260 nmo

2.6 MR O

BUTBERE D S R30gRRM L, B4 A vEBAIOnlIE EdIRAETV VI —CER
L. B4 8E(9,000 rpm. 153 R % EEHZI0MELLED0.01 M+ Y X —HCLEE & (pHT.
5)icsd UC2.5ARMEN 21T o oo ZTORMBE B EOSBRR LI, TV VY XIV A Y F ik
24 5 —PEEZINEST 2HEE. B EZI0 AV AT+ /) —V2EL2.5 0
HE Y 27 €5 — MEBGKGH 7.5) & L. L.5BMEN 21T 2,

2.7 BEREHONE

2.7.15°-22vAF¥—¥iGH 20 oMb ) 2 —HCLEEHE K (pH 7.5) 1.5 wlsTIMP(L.
0 no)2HFHIL LT CT—ERMBRRIGZ Sz, 8% TCA 2.0 nl2MAX CTRIE% 1L
O BOAETH I 72 LT, LEPOMEY) vERE) I FVFLBETERL.
WRIEEERD 12,

2.7.2 VY RXRIZVAYFRRAKRY) S —EEE 33 o VB A ) EHHGH 7.5)1.5
mlch CHXR(0.5 £ mol) % I i< L TIBCTI0AMRIS & & B An (1053 DRIE% 18
oo 2B EL. LEZIVET 7 402 —(0.45 gun)CilL, Bkt I35
7 4 —HPLC) 2 AWV CTIH OHXRE A WHxE FEEL . FADE — 7B H» S5 HxR & Hx % 5E
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Bl BREEERD R, HPLCOBHTZ © #hk TOSOH HLC-803D. % 5 & : TOSOH-80
TM(4.0%X 250 mm) #8E ¢ 0.1 M NaHoPO,-CHaCN(98:2,v/v) « Jii# : 0.8 ml/min \ BRI
: TOSOH UV-8000, HHB & © 260 nm

2.8 SYNIEOER

NRAASy FROS v N7BEEBRARELZAV FEMBET VT IV 2RI v NIH
LT, 595 nmOBRENDS & v NI HERKD .

3. WIRNERRUER

3.1 ARFELIYURORBELRRBIEHFORE

3.1.1 #5vMROAKKEE (BRERA)

FOWBD MEE] 2V THBE, BN 3FRMPHBE W (+2,13) , &HENo.2& No. 13§
M U (+1.66 & +1.33) KCLIRMP I %l (+0.2), £EMEMNHRZDL LEK L 2w
(-1.8) e oTr, TETHAIKRD2VTHSE, BHiNo.3,No.2, No. IFIMP X LW 7
ANH D (BA+1.73,+1.6,+1.4) | KCLIRMPIZ LR8BI X H 0 (-0.33) RIEMEN
BIED LB e ARV (-2 1R TH oo NI KDOWVWTHB & &HNo.3,No. 2,
No. IR MM 2D LB A 2% % (& & +1.73,+1.6,+1.53) . KCIEMPBL LB ZEZLTV S
(-0.33), BEEENDIDLEZEZLTVAECLIOFERELE T, THVI B &
5 No. 1, No. 2, No. 3¥E 0¥ 1% 258 (+0. 33, +0. 26, +0. 26) « KCIFRMPIE L RFE Y A0 (-0.4) |
SEEBEMIIED U ORIV (-1I3)ER s e, TRl RD2WTHB &, &¥ENo.1,No.2,
No. STEMPIZ R LB WM (B A +1.4,+1.33,+1.26)TH » v, RIEMFINYIED ULk HE
W(=2.08), KCIEEMPIZIER Ik MIEW (-2.86) & Mo, TE W] b &HENo.3,No.2,No.
IR PLPLE L (& X&+1.00,+0.86,+0.44) KC1¥R N (-0.66) RIEME MY (-0.66)
TRPLHVOETH w1z A DA IZREN. 1,No. 2, No 3 MM L RE» S5 W (&
Z+1.26,+1.20,+1.06) + KCIEMPWIE L2 5 30 (-1.18), BEMBE NP DU S Fw(-2.
53) L5 o e THRATNI W2OWTHA B & HiNo.1,No. 2, No. 3TMH TR PR WVW(ZELX
+1.26,+1.06,+1.26)\ KCI¥M#(-2.53) REMBINY(-2.6) TLPLTmVER s, TN
5> ORMBFAHK 2WT @A WS T TR LR, REMRMY. &N, 1,No.2,
No.3, KCLIR MM ORI 3 IO RMBCHEZRRD 5N et &ifiNo. 1,No.2, No. 35N
OMIZ IO BMECHERERBED b hith o i (Fig. 1), HIFTMOBRIE. N,
1, No.2, No. SR ORI FE R £ RE® 5 NIk o ko FHOMEE S L — 7 —HE TR
WURER, &HiNo. 1,No.2 No 3FRIMMM AR & {IF N (P<0.05) . KCIEFMPIIX
BEMIED o oo DT ENTE o T,

3.1.2 T 0EMYBROMIMEEYE (HEIE)
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D 4530 EMIROBWKENCRETEHRIOEE

Figure 2icRd & 50 BEMRMY QWIS I OMIE1.91X10%dyn/cn®ThH o oo &
HiNo. 1R MY 4.88X10%dyn/cn® RiNo. 25 N¥4.65X 10%dyn/cn®\ &RIENo. ¥ MY
4.14X10%dyn/cn? & 70 . RERNYOWKIE X, REMRMY 02.2~2.5EFKE L7
ot BTy REEEMT B ELANSI VY ANIEOT I F Vv EL AT UM, HiELRET
MAEBEWV. NBTE LMD B VNERENS ZERMERTCE, LrL, BE
No. L¥R/M#¥) & » & HNo. 2, NO. SIRMP DBBIIE NN E D o To DT\ RHNo.2,No. 3T & %
NTVAHYBEEFOBI >WTHREA L,

., M A AV ORERMB DI, NaCly KC1\ HgClzy CaClBMPBI>VWT, &

4.66X10°%dyn/cn? (BN DOMD 2.445) TH o oo KCIHEMH 4.21X10°dyn/cn®
(2.24%) MgCl¥E0%) 0.98X10°%dyn/cn?(0.5{&%) CaCl Mm% 0.90X 10%dyn/cu®(0.445)
i ote. ULORRIIEDOEAMEEZE L LTHEMU A9\ CaCl(Ca*) P HeCl (N
gD A A VIREMRERTE > TWD, ZDRD, TI7FvReIAv vy vftseslt
Wy NI ERIEE SR EELHZDT, BINTAEOA A VEEZELILT,C
aC1,(0. 0225H), HgC12(0. 225K), NaC1(0. 45H), KC1(0. 45H)\ 3V HMTF% > < VWIS H
2PSE U 7o (Fig.3h) o RIGIMIRNY O BIIIESIA1.62X 10°dyn/cn®TdH B DI L\ NaCl
WP DI H b A % {4.89X10%dyn/cn?(EFINY @ 3. 245) T KCIFRMHS. 12X 10°dyn
Jem2(2. 14£) . CaCl2&Em¥ 1.66X 10%dyn/cn?(1. 14%)\ MgCl¥Rm#¥ 1.60X 10°dyn/cn®(1.
HE)TH » Too IRIT, CaClay MeClORMBEBAH X THOBWHEE DV HRE L WIS
HOBEE T I (Fig.4) o CaClo, MgClo% 0. A5M¥EIN L THI D RS2 4F 3 & RIEMEMY &
O IS TN & 95 o fo At ISR £ 0.225M,0.015H 2 {5 § B Lo A o TSI
WAL, 0.0I5HE2 WML OMABOREP o, TDI LM 5, CaClaPHellald K
WHEETHVNROWBBNEZMREIEI BRI o,

PLEDER, CaCloRMgCloD0. 450 FIAR » W & CHMAEINY & U WHIE AN E 2 -
ey, WBRERBTERLED T 7734y vR VLS EEEHEIETL
EFoltlEALND, NaClEMAIRDOWVTIE, RIFEELS~INTROMENZARILS C
ERPEEN TV B A, CaCly, MgCl B MM TIE L b o ARV IEWE (0. 015M) TH WIS 77
BRI DT, HOMBRK L-TT 7 b IAY Y YIURBIERT HEOEHBEMNERL
B EBRRINT,

iz IMEERE A4 A v OFE R B 7o BT Na2S04(0.225M), NaCl, NaNOs, Nal, NaSCN,
NaHCO5(0.45M) 2 MU CTH D W H2ED « WIS IR ME L 7= (Fig.3B) , RIEMIKEMY)
(1.59X10%dyn/cuz) & LhR 9% &« NaCl¥RI0#) D WM IS J1 D il 13:4. 65X 10°dyn/cmo (MEFR
PO D2.9E) THRB K E M o7z, NaoSO RN 3.14X10%dyn/cn®(1.9£5) « NaNOsH ¥
3.09% 10%dyn/cua(1.94%) . NaHCOS¥R/M#¥ 2.84X 10°dyn/cn®(1.74%)\ Nal Hin# 1.24X
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10°dyn/cn2(0.74%)« NaSCN ¥jin% 0.99X 10°dyn/cu(0.645) DINAIS/NE {92 » T2, BHEN
o. IFMP T LEE U TR N0, 2, No. STR I DWW IS H A/NE b o 7o BRI . & HiNo. 2, No.
3ITK,Ca, Mg, 5044 A VDEFENZVILDTHE EEXON S,

XA YITVEMIEOWMBENHERETHEORE

Figure 2I/R9 & 2 K RIEMFEINY O BWIIS I O 130.89X 10%dyn/cn?THh » 1=, 1216
No.1 ¥RJn# 1.55X10°dyn/cu® 36No.2 0¥ 1.41X10%dyn/cn?, &HNo.3 HimY
1.22X10%dyn/cu? & 75 0 « REIRMY OBWIIE 1 REMBMYOED 1. 3~1. A &
Molte Ffey 5 FVBHFVURITHANT, 247250 HE0 WS OWHIEH /N
Bolie TNE IATVREBMBHEZVOTEYIRL . EOMVWNBA S URTEIZ W
tw:Bbns,

R M4 A v OREETNT, NeClTEMPOWHIS HOBHS DA% L1.19X
10°dyn/co® (AEFR NP D 1.36%) . KCI1FMA 1.18X 10°%dyn/cn®(1.345)\ MeCl 354 0.88
X 10°dyn/cu?(0.9f%) \ CaCl3R/M# 0.82X10°dyn/cu?(0.9F)DIHE K 5 2o Thd D
OFEMYRE 25T VBMVBR[OEREFAMUL TV,

DEDBERP L s v N7 BIBEOHKSERMMT 54 4 0N, WEIEHOK &
WSSV RTERT 5 EMRB I N,

3.2 ARTVEAFBIMES X I7viF FERVCEMILEW O

3.2.1 FSAMTVENECES X2 v tsF ¥ ERCEELANOTL

AT OATPIE FEHSFIADPEE T, AMP>4 / & YEI(IHP)~> 4 / ¥ ¥ (HXR)= b # %
BV FUYH)ERBEINTOVL, LA T, 206 DILAMOBELEHPLCTHE., B8
THEIEREVE RS, HREFig 5. KinlLle 758 WMTVEE. FRATHT VT
By XTVAF EEMEEAEHEL . IR IZHBEF L TW 35 & Bbh o, AT
0.279 zmol/g)~ ADP(0.269 umol/g) AMP(0.409 zmol/g) IMP(0.276 wmol/g) MEEZE L T
Wic, BERBATHSIMPRICEBLTAS L, REMENYIE. XS R TKROERY
HXRICARENTU & 5 MNaCLR MBI L UBHA L, W7 BT d INPA0.278 umol /g
BEL TV, HxRE(0.573umol/e) i3 BEMRMY TR, RET7THBI L TROER
PIHXI IR ENT U E 5 4 NaCLERIIM G 7 BB TS 0.3042101/8C % » f o Ky
(0.384 umol/g)id\ AMMRMYTRMRIHINL ., BES BHI120.876 mol /g(2.3(%) i
o feo NaClERINY b WIMBIAIK 5 » 728, BET BB TH0.583101/6C % » e o ATP
ADPL AMPO AFT RIS\ RN\ NaCLIEMM & B IR AWIHD U2, NaClIEmB o iz >
B U B IWDHK & b o 72 (Fig.6),

BHiNo. 1, No. 3R RMUL T VBT REMBEMY E KT 5 &, INPRRES QBT
THEL BRPIXANDOSERIMB SNz, IMPRES 3L, B 1 BB T £HNo. 1IFIN
#10.231 mol/g\ fxHNo. 3TN0 157 £ mol /g RIGMIFENMO0. 044 L w0l /e TH o 1=, £
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o, IIE MY LB U C&ENo. ST IZ . Nk & HxN O R D H AL/ & b o 72 (Fig.
Mo

ke, BN SR A TN B MEA A OEER B 528 NaCl,KC1, HeCl2,CaClD &M
MRELERLULCAI, TOERBRAES INPEORD I, BE 1 BRI K CaClENTHED
M ME ENn72(0.319umol/g) o MEFHOREZCaCl, > HgClz > NaCl > KCIDMET S » 72,
BBOBBRKEEE, TRTOABTHRIE SO FIRBF L B 5 7o, NaCIE MY
CaCl B4 HXRBEEFE L TH U . HRD S IxAN DB RMME S iz & & NRB &l e,
KC1,MeCl3R N T3\ B 5 B CTHRITEL I SR E N,

DEroER»S, 5B IDVEDOEHE DRPSHXD AT » LD P SHRO X F v
TOEFRN., WRATHIMH Eh3LEI0hD, ©

3.2.2 TAT7VYTOARBRES X7 vAF FERVCEELLADOEL

AT VTV ERIEFRALSTABLAOT, RIS LDINPENREE L TWi(0E
11.2umol/gs X7V AF FEOD8EY), IPEBREBELTA S & HEFEMY, NaCliEin
MEdI MBI HEETCRIMPEIRARCHEOLCVE, I~2HE I CRAFERE DL
fo GEMEERMYI TSI IRD) A, NaCIEIRMP T PO FDBIE & h 12 (TR D) .
HxRy HxE OIS AEMHEN TR, v 4 7Y FVETE, & 58BHRTVEFERO
EE EHFISHERIBONIE, o 72 (Fig.6),

AHNo. 1,No. 2, No . SOEMYM R 2MET LT H 7= (Fig.8). IPEDOE LI, REZEMT
BT rlickoTMfl &N, BBMHENM o DX RENo. IFEMP T, ki EIENo. 3,
No. 2R M DIET % » 7z o

wic ., fEd4 A v OREEMB o0, NaCl,KC1,MgClo, CaCl DFE MR % i LT &
fo(Fig.8)o WEIBHKOAEMFEMY (5.8 Lm0l /g) LB LT, INPEDOEDE2E 3 &
NaCIER P Tl bt < ISl & T 72 (9.69 mol/g) o K DFREE 1ZNaCI>KC1>CaCl>
MeCle DIATH o 720 HRD SHXANDHBIRS T RTOECHME SNz,

DILDOFER, v 47 0TI IHPH S HXRETHRD 5 XA DEBRMRITRTOEET
FFMHENB LN RB I, @

3.3 5'-XJVvAFY-—YOUEBLVEEORE

MATHENTE S IPOHRB TN DB BEMNEF M Eh &R 2B 0T, %
ORRCHEETE5-R Vv AFI—C¥RUET YV VR IVAY FARKRY 5—¥R2I7 + Y
Y5RUOCvuFAhohih L, Cho OMZBREHERIETEROBE LT,

3.3.1 ZEWpH

0.2 Ma N 7 BB (pH 4.0~6.0), 0.2 M=V A v BB F B (pH 5.5~7.1), 0.2 K+ Y
2 -HCIfB M (PH 7.0~8.9) 0.2 M7 ) & ¥ -NaOHSB 7 (pH 8.6~10.0) D 4 FEfF O B %
PRAVCER pH2WANR, Fig. I KRT LI X5 MY Y SEZOHAS. o 6.0 5
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pH 7.2 2 TIREBICIEREARIA L pH 8.04HE( b ) A-HCHE ) THWIEHER S LN
Fro EAWRDRY LYY SEERLFEKICPH 6.0 5pH 8.5 M TPHR ERT BIK2N
CEEMRMAL. pH 9.0 ECHRVWIEENRS SN, DEOER2L. Z7 Y5, +
ATBELCBZOEEHR 7V AV MV AR LY ERHINETRES L
MRRE NI,

3.3.2 MFEOREM

Fig. 10 REFTEORAF Y ¥ SBERICTHBLEES., | BRR ML A OBER
EREDSA. 0% 2 HBITIISL.ONCTERMNED i, F AEROHE 1 HRICIX59.25, 2H®E
156, BRISTEMEMNTE B T,

0.5 H NaClOBELE T CHERBEES L. 27 MY ¥ SHROHE. 1 BRI IIHER
OEHEN D35.9% 2 HEICI326. 9% EEMNEL L, +ABROLEAIR 1 BHRICIE50.9
Y, CHBIIFALTHCEEMRTEDS foo NaCHERMEBMTRIE S € b OOMRIER 2 L
BLTHBE 247+ I SBEROGE . NaCIIRMT, 0 H33. 9%, 1 A#&57.3%. 2%
48 1D EMMIA T SN, F AWEROHAIF. 0HIF38.1%, 1 H%S35.7%, 2 H%26.3%
DEERETH - oo

DLEDRER» S MRBERICTRETSE AF bV Y5 F AMERLRERAARE
Fe, BRI BREEERETLTW 2 EARENT, Lich-> T, BRMBBIERE
MEEETTBEE L, i, NaCliR L AZFORER Y F 9 ¥ SERTRIFEE
MAEWEEAELKEY, FAMETCRPREAEINHED UL,

3.3.3 MERIGEE & BEIBE OB

EF(IMP)EE()2 EF 3 >N TRBEEMWRIYEAL, Tty KZHicsz e 3
L. IHZYVR—AVF VRO G- TR 5 e, Lineveaver-Burk 7 @ v b & & % L EARA
Bon (Fig. 11) « AF b ¥ SBEOIMEFT2A2TO I A ) 2EH (Knfd) &
0.83 INTH —E v ¥ 5 OMEOINPINT BRI OKknfE” ERBLTWS, + B
FTI0.18 tMTHoTto LMo Ty FAMEMNAY bV ¥ SERITLENTINPIEHT 3
BHERE W ERRBEN T,

BREMICRIETNCIOKER B T-OMNFig. 12 THB, Ar +v ¥ 7. FAMBERIKE
W NaCl I [E AR F i DN CEBERIE R OFL T ORE AR A Lo NaClRWIML T Lineweay
er-Burk7 o v b2 E o R, MEORNBIAERMEETH - 7= (Fig. 11) . THEDB
NaCl MTEZET % & Viaxb Ko d B Ui, BMERIGDLineweaver-Burk 7' v v F D2IR 7 1
g P oNaClIRE T 2 BT OKiIMiERD B & 27 by 5 SWRTIX0.38 Hy * 2R
TIX0.36 MCH o Too Licho Ty FAWMERLR T b7 ¥ 5MRIHT 2NaCIOBEFEH
BEEZELVWEVWIS, B, BB, R 7Y OBFENecl CRMICEE S, NaClD
Kiffi0.11 - 0.16 HEME LTV B DT, AT & » TNaCl DL FRLNA R 75 5 Al REVE AL
ZAioN5,
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3.3.4 A DEFIL & HMRFHELEOME

0.5 MDfxiENo. 1, &iENo. 2\ =HiNo.3 | NaCl\ KCI\ MgClas CaClo % B SR RIS TR I ¥ m
LCHZEERRAN, TOFR2Fie. 13 KRLIZ. 27 by Y S EERE T NeClLIEF MO
Jis SEVENEA28.65 nmol/10 min/gTH B DX Ly RIifiNo. [ZFRIMT 5 &\ 3.45 nmol/10 m
in/gk 750 2HiNo.2T7.28 nmol/10 min/g. R#iNo.3C7.56 nmol/10 min/g& & > Tz,
frifiNo. 1 CIXTEHEAB0%FAE S 7oAt RHNo. 2. i8N0, 3 T3~k U hfRE I N
ot N0, 1& D &2¥ENo. 20 HiNe. 31t & ZIEHIAEAUEV DR TN 5 DD PRITKC
hMwb\MW&W%M&Eﬁ%(ﬁ&ﬂTM%R@T&%kﬁgéﬂﬁo%Cf\ﬁﬁ
@‘pkﬁiﬂfm5@ﬁ®ﬁﬁ@%g%6fﬁto&5M®Mm%ﬁm?5&\@$%ﬁ
% 4.12 nmol/10 min/giePlE X, KC1TI36.89 nwol/10 min/g\ MgCl=Tix4.69 nmol/1
0 min/gs CaClaTl0.57 nmol/10 min/g& o 7zo 0.5 H CaCl-DTFZET THBEFRIE K H194
YETIN, BOEFORENMD o7,

2 R OEMIZ3.84 nwol/10 nin/eTH Y 24 b ¥ S EEF(8.65 nuol/10 min/g)
R TIEWET B - 720 RHiNo. LEIEINT 5 & AL 95 nomol/10min/g& 72V | R
No.2132.47 nuwol/10 min/g~ £x3iNo.31%2.87 nmol/10 min/g& 72V \ &HiNo.1, &iNo. 2,
£ 4iNo. 3UEINI & B MEPEFLZ DRRIE 326~50%5T X 7 b ¥ ¥ 5 BERE & AkfiNo. 1. RN
0.2L BN SDMEOBEIERZAONTE Mo, 0.5 HONaClZWMT 5 & B R E
1%1.86 nmol/10 min/g+ KCITUX7.58 nmol/10 min/g~ MeCl2Cld2.20nmol/10 min/gy Ca
CloTl30.46 nmol/10 min/g& 7wt A4 b9 5 SWROHE LEEk, CaCloic &L 2HR
EHE DO EZ A8 E DML FAFEOBESHML T,

-V AFS—¥DI Vv NIE igMic D OGN L CREA OEFORINIR 2 L
WLTHIeM (Fig. 1385) « A7 b9 ¥ 5, F 2mBERLR, FARTCDIER & » THRE
Ih, FEOREECCl e & 2PEMRB DM L RicR’IENo. 1y NaCl\ MeClaAthi %\ &
HiNo.2. fIENo.3\ KCITIRXIIH» » T,

3.4 FVVRIVAVEARRFY S HOUESLIVCEROELE

3.4.1 BEEEDONESRMEORTE

YV FUAFEY T =R LNy TNEET29 nuOBRKEOEEBBH LT EF TN
ZIXEEE TS HEORFRMBETH A NMRELEPL LY, NaCIBEZRCT B LK
BRI ZOMNEL ., BREERPMT 5720 ERBZIMEMERELONLEP s, T T,
RIEZEMET S % M. HPLCTHXREHx 2 B BELETEICHREB L IxER2MET 2 LN TE 3
FEE2AVWTUTORBREREE L, £/, BEBRK L > THREETBORELZ0E S
MERIT B DI, VB A Y BEHEGpH 7.5)& b Y 2-HCHR K (pHT.5) 2 AWV TH R
FERERER Uiz Vv A VIBEHEE AW e OBERIEYELT6.0 nool/10 nin/gTHh -
et LTy MY Z-HCHE M 2 AW o5 41&13.3 nwol/10 win/eTHY . VY vEAY
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SEHERCAEVEREEREO NI, VVYBRAVEHREER L, o BERE(00
w1~850 1)\ KISR0 ~603)RYT I ON THRFERERNITBEA L,

3.4.2 BERIRISEE & BHIBE OBf%

Figure 14 IX/RxF &S, Lineweaver-Burk7a v b2 & % LEEMNELOINTL, A X Y
Y SEBEZONRIE T 5 BT OKnfiild0.20 nhTH V. F AR TI0.10 thCh oz, &
DTEND, ¥ SHRECEART, FABROHNDREHT 2 BEHRMENF W & ARR
Enic, ﬁ&lSKMﬁ%%mmﬁﬁﬁﬁ(x7bﬁy5 67.0 nmol/10 min/g\ ¥* X
88.6 nmol/10min/g) #100%& L\ NaClZHEM L LHEOHEME-RR LIz, A7 P9 ¥ 35
BHEOHE NaClit XV IF LA LETEHRMZENT . 1 N NaCIOFETTHINAETH »
foo —H FABEOHER. NaClBRER LRI I >NTHARHEZOBREDHAL
0.5 M NaCIFZET CREMEM204AEF SN, ThULREZHEUCHHBORERAX (LS
FT—FTHoToo NaClDTFEIET TLlineweaver-Burk 7 o v b2 L o TH B &, HEORERNIZ
JERBHMETH o 7o oy NaClITH T BKiflIXL.0 NCH o Toe COERNS . NaClR T
JYRXIVAYRRARY 5 —EYOBUMMADADEAREEL REBROES 2
T\ BERSEEETSELEAOoN5,

3.4.3 MAOEBEI L 3HRELHOME

NaCliZ & » THREUMNMEILOT, BREERREThoEROELERZRANL,
ZOFR (Fig.16) « A7 + v ¥ SEEFE TR NaClIRIMOBERIEYEHT6.0 nmol/10 min/g
THY . 2ENo. IZHIMT % £69.0 nmol/10 min/g. RHiNo.2TWX117.0 nwol/10 min/g&
HNo.3C1%81.9 nmol/10 min/g. CaCloCl125.0 nmol/10 min/g T RIENo. I TIX10%E &
DREMND - 7eh, £HfiNo. 2, £No.3, CaCl TR EMEMM M A SNz, NaClEM TR
67.2 nmol/10 min/g KC1'T1%48.8 nuol/10 min/g+ MgCl>Ti336.0 nmol/10 min/gT3H Y
NaCl¥s N 12%. KC1T38%. MgCloTIIEIXDIEHALETH » 7o BHENo. 1 & NaClF D BESR
EHICBEAEENRSONTE o LD, AN 1ENaClOMERBUL T W B D L’
bnd,

F AMEFHE TIEINaCIIERIN O BEZIEEA88.6 nmol/10 min/gTHh » 7o ANo. 1HMTIX
63.4 nmol/10 min/g& 72V f2}iNo.2TI¥62.7 nuol/10 min/g. £2¥iNo.3T1364.9 nmol/
10 min/gl WV ABOBRERMIKTH - o, RiZ, REOHREEENIELOEROEE
2HBTHBE, NaClIEMOBEFRTEMEIX51.2 nmol/10 min/gy KC1T53.7 nmol/10 min/g+
MgCl>T274.2 nmol/10 min/g. CaCloTi¥62.7 nmol/10 min/gTdH » 7o, BEFIEMIINaCI
RKCITHA0NEE TNy RENo. I\ &INo. 2\ CaClT30XPAE  HgClTIBRFAETH - 7o,

RN TYVVRIVAYFRZRRY) F—¥DF v N Engile D OFEMICH LCTREL O
HEOBRMIMRB 2B L TH N (Fig. 16 B) A5 +9 55 o : 2WBRILICARNY
ROOEETRUAKROMADOKHI L ZMEOBRELEAEBEDS Mo,
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Fig. 1. Sensory evaluation of fish meat gels from frozen surimi
of Walleye pollack containing various salts.

o, Control (without salt) fish meat gel; aA,@, 0andy, Fish meat
gels containing salt 1, salt 2, salt 3 and KCl,respectively.
Scores +3, +2, +1, 0, -1, -2, -3 mean very good or strong, good
or strong, slightly good or strong, ordinary, slightly bad or
weak, bad or weak and very bad or weak, respectively.

*%,  Significant by two dimensional analysis of variance, p{0.01.

Breaking force (x108dyne/cm?)

5.0 S Walleye pollack _
~
X ] E
0% — (8]
4.0+ e T 1.6 .
a0 c Sardine
o) ; 1.6+
30T e S 2t -
::: :, 1.0+
207 S o064
°
2 0.6
1.0 S 0.4+
P
X { a 027
0 5 - ~ ™ _ ~ ~ 0 I — N —_ 2 =
- = = oot O - Q o = - — O — O O
d - - &)
S a8 8 202 2 3 s 3 & 2 2 2 38
© o

Fig. 2. Effect of salts on breaking force of fish meat gels.
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Fig.3. Effect of various cations (A) and anions (B) on breaking
force of fish meat gel from frozen Walleye pollack surimi.
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Fig. 5. HPLC chromatograms of nucleotides and related
compounds in minced fish meats.

Standard, Authentic compounds; Walleye pollack and Sardine,
Extracts of thawed frozen Walleye pollack surimi and fresh
Sardine meat, respectively.
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Fig. 6. Changes in contents of nucleotides and related compounds
of minced fish meat during storage in refrigerator.
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Fig. 7. Effect of salts on change in contents of nucleotides and

related compounds of minced Walleye pollack meat during storage
in refrigerator.
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Fig. 8. Effect of salts on change in contents of nucleotides

and related compounds of minced Sardine meat during storage
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Fig. 9. Optimum pHs of 5’-nucleotidase from walleye
pollack and silver whiting. e, a, o and & :Na-succinate

buffer(pH 4.0 - 6.0) Na-maleate buffer(pH 5.6 - 7.1),
Trig-HCl buffer(pH 7.0 - 8.9) and glycine-NaOH
buffer(pH 8.6 - 10.0) were used, respectively.
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Fig.10. Stability of 5'-nucleotidase from walleye
pollack end silver whiting during cold storage.
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Fig.11. Lineweaver-Burk plots of 5'-nucleotidase from
walleye pollack and silver whiting in the absence (o)
and presence (H) of NaCl. IMP was used as a substrate.

100
>
=
O
Y 50
(U]
5; A Silver whiting
L
[q]
[as

0 05 10

NaCl (M)
Fig.12. Effect of NaCl on the activity of 5'-

nucleotidase from walleye pollack and silver
whiting.
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Fig.14. Lineweaver-Burk plots of purine nucleoside
phosphorylase from walleye pollack and silver whiting
in the sbsence (o) and presence of 0.5 M NaCl (o).
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Effect of Salts on the Quality of Minced Fish Meat
Kazuko OBA and Eiji NIWA

Faculty of Home Economics, Nagova Women's University and

Faculty of Bioresources., Mie University

Summary

The results of sensory evaluation of kamaboko prepared from
the frozen surimi of walleve pollack indicated that the addition
of Salt | (containing NaCl 99.6% and the other salts such as KCI,
CaCly, CaSOy.,. MgCly and MgSO, 0.4%) ., Salt 2 (NaCl 98.2%, the
other salts 1.8%) and Salt 3 (NaCl 96.4%. the other salts ' 3.6%)
to the surimi improved the quality of kamaboko (p<0.01), but that

the addition of only KCI did not improve the quality.

Breaking force and breaking deformation of the kamaboko made
from frozen surimi of walleye pollack and sardine meat increased
by the addition of NaCl and the other salts. The effective orders

2

of salts' cations and anions were Na+>K+>>Mg +>Ca2+ and Cl > 8042_

>NO3—>I—>SCN_, respectively, the order of lyotropic series.
Contents of adenine nucleotides such as ATP, ADP and AMP and
of inosine 5'-monophosphate(IMP) in non-salted frozen surimi of
walleve pollack and sardine meat drastically decreased during the
storage in a refrigerator at 4 - 5°C. But the <content of

inosine (HxR) and that of hypoxanthine(Hx) in them increased under
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the same condition. The degradation of IMP to HxR in the mince of
walleye pollack and that of sardine in cold storage was inhibited
by the addition of salts, NaCl, KCl, MgCl, and CaCl,. In the case
of walleye pollack, these salts inhibited strongly the
degradation from IMP to HxR. Contrarily., in the sardine mince
the degradation from HxR to Hx was inhibited more strongly than
that from IMP to HxR, since HxR was accumulated in the mince in
cold storage.

Some properties of 5'-nucleotidase and purine nucleoside
phosphorvliase extracted from the white muscles of walleve pollack
and silver whiting were demonstrated. Optimum pHs of 5'-
nucleotidase from walleve pollack and silver whiting were 8.0 and
9.0, respectively. Apparent Km value for IMP of walleye ©pollack
enzyme was 0.83 mM, and that of silver whiting enzymes was 0.18
mM. Both enzymes from walleve pollack and silver whiting were
un-competitively inhibited by NaCl with the Ki values of 0.38 M
and 0.36 M, respectively. CaCl, and KCl also inhibited the both
enzyme activities. Appatent Km values for inosine of purine
nucleoside phosphorylase from walleye pollack and silver whiting
were 0.20 mM and 0.10 mM, respectively. The enzyme from walleve
pollack was not inhibited by NaCl and the other salts such as

KCI ., CaCI2 and MgCIZ. However., the enzyme from silver whiting

was noncompetitively inhibited by NaCl with the Ki value of 1,0 M.
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Table 1. Composition

of the salt samples (dry base)

C1 Ca Mg S04 K Na NaCl
A Company 60. 69 0. 04 0.42 0.201 0.02| 38.60| 98.10
Called to natural salts
B Company 60. 46 0. 05 0. 06 0.23| 0.02| 39.12| 99.44
Refined salt 60. 62 0. 03 0.04( 0.04| 0.13| 39.14| 99.50
JT salts ——
Ordinary salt 60. 60 0. 06 0.07 0. 07 0.19| 39.01| 99.16
1981 JT analysis
Table 2. Composition of Common sample salt
H.0 cl Ca Mg | SO K Na
Common sample salt No, 1 0.07| 60.44 0.02 0.01 0.02 0.10] 39.19
Common sample salt No, 2 0.05| 59.75 0.14 0.25 0.64 0.11| 38.75
Common sample salt No, 3 0.11| 58.84 0.29 0. 49 1.16 0.22| 38.16
No.1 plus 1% Mg MgCl2-6H20 0. 5% MgS04¢TH20 0. 5%
Called to natural salts 3.90| 57.26 0.05 0. 06 0.38 0.18| 37.05

Table 3. Lactic acid contents of fermentation of the sauerkraut (g%)

7 days | 14 days| 21 days
Common sample salt No, 1 0.73 1.28 115
Common sample salt No.2 1.04 1.52 1.48
Common sample salt No, 3 0. 68 1.20 1.16
No. 1 plus 1% Mg 0.53 1.35 1.34
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Table 4, Lactic and contents of fermantation of the sauerkraut (g%)

T days 21 days 35 days
Common sample salt No,1 | 0.26]0.30]0.32]0.51|0.63|0.62]1.01|0.92|1.00
Common sample salt No,3 | 0.22|0.26|0.30]0.52|0.70|0.71| 1.01]|0.91| 1.14
No.1 plus 1% Mg 0.27)0.2600.27{0.01| - |0.61]0.97]0.76]|1.10

Table 5. The ratios of chlorophyll

changing to pheophytin on the rape (%)

T days | 28 days
Common sample salt No, 1 5. 58 8. 40
Common sample salt No, 2 4,83 9.30
Common sample salt No, 3 2. 60 .66
No.1 plus 1% Mg 111 8.18

Table 6. The ratios of chlorophyll

changing to pheophytin on the pakchoi (%)

J days 21 days
Common sample salt No. 1 3.18 7.05
Common sample salt No. 2 4,73 12.5
Common sample salt No, 3 1. 63 2.8
No.1 plus 1% Mg 0.08 20. 2

Table 7. The ratios of chlorophyll changing to pheophytin on the komatsuna (%)

T T days 14 days 21 days 35 days
Connon sample salt No.1 | 0.8| 3.4| 3.5 7.5| 9.4 7.8/ 10.2]11.9] 9.1]12.2|16.0] 15.2
Connon sanple salt No.3 | 18| 3.4] 3.0| 8.0 7.8| 50]10.9] 85| 1.9] 9.4|10.7] 12.8
No. 1 plus 1% Mg 12| 34| 13| 73] 45| 44| 6.1] 83| 58| 12.4]106] 155
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Table-8.

Analysis of the commercially picled chinese callage(%, Amino Acids mg/100g)

A B C D E F G H I J
NaCl 1.8 1.8 2.1 2.2 2.2 2.0 2.5 2.8 2.8 3.1
Acidity 0.3 0.2 0.2 0.1 0.1 0.1 0.2 0.3 0.1 0.1
Glu 375 190 . | 864 165 3220 1680 215 463 165 820
7Gly 82 16 30 240 150 225 18 15 21 31
Ala 5 21 35 28 103 63 180 29 28 38
Table-9. Analysis of the commercially processed radish(%, Amino Acids mg/100g)
o A B C D E F G H I J
NaCl 3.3 3.8 b b 4.3 h.oh 4.oh 4.6 4.8 5.1
Acidity 0.1 0.2 0.1 0.1 0.1 0.4 0.1 0.1 0.2 0.1
S\;lgar 9.8 8.5 12.6 9.5 7.7 14.6 9.3 7.5 11.5 16.2
Glu 640 426 1004 780 522 609 930 420 488 985
a1y 26 | 5 | 8 | = | wm | 2 | w | 19| n | 2
Aia 215 31 45 182 50 32 20 28 190 306
Table-10. Analysis of the commercially processed sour cucumber(%, Amino Acid mg/100g)
h A B C D E F G H I J
NaCl 3.9 h.2 b.2 4.5 4.5 4.5 5.3 5.4 5.9 5.9
Acidity 0.8 0.7 0.9 1.1 0.9 0.7 0.8 0.8 1.2 1.3
Aﬁlu 629 1485 1306 981 1570 2210 985 1210 1580 1671
Giy 15 288 36 325 125 270 190 28 240 196
Ala 25 38 40 25 26 120 n 33 36 21

Table-11. The recipe of the processed radish

T Dry radish Salt Rice bram

A | No.1 Salt 25kg 1.61kg 1.0kg

B | No.3 Salt 25k 1.61kg 1.0kg
C_ Natural Salt 25kg 1.61kg 1.0kg
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Table-12. The recipe of the processed sour

cucumber

A B C
No.1 Salt No.3 Salt | Natural Salt

MSG 200g 200g 200g

Cilric acid 53g 53g 53g

VAéétic acid 53g 53g 53g
Sugar 400 g 400 g 400 g

Alcohol 67¢ 67¢g 67¢g

‘Sorbital 400 g 400 g 400g
7éélt 600g 600g 600g
&IJ;ter 8227¢g 8227 g 8227¢g

10kg 10kg 10kg
b;éalted pressed vegitable 3.3kg 3.3kg 3.3kg
total 13.3kg 13.3keg 13.3kg

x After restore, solid 10kg: liquid 3.3kg

Table-13. The results of discrimination test

vs. sample A:B B:C C: A
Piched chinese cabbage 14: 20 8:20 “15: 20
-Processed radish 17020 11:20 12: 20
Processed sour cucumber 9:20 13: 20 9:20

Numbers of correct answers

* Rate of dangerous 5%, ** Distinguishable: rate

/total panels

Table-14. The results of discrimination test

of dengerous 1%.

vs. sample A:B B:C C: A
5.15:5.35| 5.05: 4.95| 5.30: 4.85
Piched chinese cabbage
10: 10 9: 1 13: 17
3.95: L.00| 4.20: 4.35| 4.10: 4.20
Processed radish
10: 10 9: 1 9: 1
5.05:5.10| 4.95: 5.15| 5.20: 4.95
Processed sour cucumber
7:13 11: 9 11: 9

Upper row: average of composite sensony tests(0-5-10).

Lower row: the number of c

hoice of two.
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Table-15. The results of Minimam significant method

Pichled chinese

Compare with two S2:P) d? {EJaiz—tnz(t—l)z/M } /nt

i=1

cabbage

with x(t-1,0.05). If it gets significant data compare the two,

mc=1.96(nt/2)+1/2 with the scores between two samples.

x2(2,0.05)=5.99, mc=11.23
Q1. Good color
vs.Ai vs.B: vs.C| Score s2 Capable difference between two samples
A better than | — ! 5 14 19
B better than 15 1 ——1 15 30 12.13 || B>C
"C better than 6 ¢ 5 i — ]| 11
Q2. Good touch
vs.Ai vs.B: vs.C| Score s2 Capable difference between two samples
A better than | —: 9 ¢ 11 20
B better than 1. 0 ——¢ 14 25 3.33 -
C better than 9 i 6 i — 15
Q3. Strength of Salty
vs.Ai vs.B: vs.C| Score 52 Capable difference between two samples
A better than | — i 14 1 12 26
B better than 6 i ——: 9 15 4,13 -
C better than g8 11— 19
Ql. Strength of sour
vs.Ai vs.B: vs.C| Score 52 Capable difference between two samples
A better than | — ! 19 8 27
B better than 1T — 2 3 29.2 | A>B, B>C
'C better than | 12 ¢ 18 i ——] 30
Q5. Strength of bitter
vs.A: vs.B; vs.C| Score 52 Capable difference between two samples
A better than | —: 9 ! 10 19
B better than 1M ' —: 9 20 0.13 -
C better than 10 ¢ 11 ¢+ —— 21
Q6. Strength of flavor
vs.Ai vs.Bi vs.C| Score s? Capable difference between two samples
A better than | —: 11 12 23
B better than 9 i ——: 12 21 1.73 -
C better than g8 : 8 i — 16
Q7. Good of smooth
vs.Ai vs.B; vs.C| Score 5?2 Capable difference between two samples
A better than | —:! 5 11 16
‘B better than | 15 | — 11 29 8.13 | B>A, B>C
C better than 9 6 . —| 15
Q8. Composite valuation
vs.A: vs.B: vs.C| Score 52 Capable difference between two samples
A better than | ——: 10 13 23
B better than 10§ —1 11 21 1.73 -
' C better than 7 9 —| 16
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Table-16. The results of Minimam significant method

Processed radish

s Same method of approval as pickled chinese cabbage valuation.

Q1. Good color
vs.Ai vs.B; vs.C| Score 52 Capable difference between two samples
A better than | —: 11 | 114 25
B better than 9 | ——1 13 22 5.20 -
C better than 6 1 7 i — 13
Q2. Good touch
vs.A: vs.B: vs.C| Score s2 Capable difference between two samples
A better than | —: 8 i 10 18
B better than 12 . —1 10 22 0.53 -
C better than 10 : 10 ; — 20
Q3. Strength of Salty
vs.Ai vs.B: vs.C| Score 52 Capable difference between two samples
A better than | ——: 10 @ 11 21
B better than | 10 i ——: 10 20 0.13 -
C better than 9 : 10 i —] 19
QL. Strength of sour
vs.Ai vs.B; vs.C| Score 52 Capable difference between two samples
A better than | —! 9 ! - 6 15
B better than 11— 9 20 3.33 -
C better than | 14 @ 11 [ —] 25
Q5. Strength of bitter
vs.A: vs.B: vs.C| Score 5?2 Capable difference between two samples
A better than | —: 7 ¢ 8 15
B better than 13 :——1 8 21 2.80 -
C better than 12 1 12 1 —| 2
Q6. Strength of flavor
vs.Ai vs.B: vs.C| Score s? Capable difference between two samples
A better than | —: 9 ! 9 18
"B better than 1M ——: 9 20 0.53 -
C better than | 11 [ 11 | —| 22
Q7. Good of smooth
vs.A; vs.B: vs.C| Score 52 Capable difference between two samples
A better than | ——: 8 @ 10 18
B better than 12 1 —1 9 21 0.40 -
C better than 10 ¢+ 11— 21
Q8. Composite valuation
vs.Ai vs.B: vs.C | Score s? Capable difference between two samples
A better than | —: 10 @ 11 21
B better than 10 i —i 9 19 0.13 -
C better than 9 ¢ 11 | — 20
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Table-17. The results of Minimam significant method

Processed sour cucumber

% Same method of approval as pickled chinese cabbage valuation.

Q1. Good color
vs.Ai vs.B; vs.C| Score s2 Capable difference between two samples
A better than | —: 11 ¢ 9 20
B better than 9 I ——1 12 21 0.13 -
' C better than | 11 © 8 19
Q2. Good touch
vs.A: vs.B; vs.C| Score s?2 Capable difference between two samples
A better than | —:! 5 ¢ 9 14
B better than 15 1 ——: 10 25 413 -
C better than | 11 : 10 : — | 21
Q3. Strength of Salty
vs.A: vs.B: vs.C| Score s2 Capable difference between two samples
A better than | —: 8 13 21
B better than 12+ ——: 10 22 0.93 -
C better than 7 : 10 | —— 17
Q4. Strength of sour
vs.A: vs.B: vs.C| Score s? Capable difference between two samples
A better than | — ! 12 15 27
B better than 8 i —: 9 17 4.93 -
C better than 5 ¢ 11 | —— 16
Q5. Strength of bitter
vs.A: vs.B: vs.C | Score 52 Capable difference between two samples
A better than | — 10 14 2L
B better than 10 ¢+ — 11 21 2.80 -
' C better than 6 1 91— 15
Q6. Strength of flavor
vs.A: vs.B: vs.C| Score 52 Capable difference between two samples
A better than | —:! 9 @ 7 16
B better than 11 T — 1 22 1.60 -
C better than | 13 | 9 1 —| 22
Q7. Good of smooth
vs.A: vs.Bi vs.C| Score s2 Capable difference between two samples
A better than | —: 10 : 8 18
B better than 10 | ——: 12 22 0.53 -
C better than 12 ¢ 8 20
Q8. Composite valuation
vs.Ai vs.B: vs.C| Score s2 Capable difference between two samples
A better than | —: 7 ¢ 9 16
B better than | 13 — 11 2k 2.13 -
C better than | 11 91— 20
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Fig-1. The results of valuation of the processed radish
The two, with the scores between sample A and B.
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Fig-2. The results of valuation of the processed radish
The two, with the scores between sample B and C.
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Fig-3. The results of valuation of the processed radish
The two, with the scores between sample C and A.
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The Effect of Salt on the Tastes, Fermentation,

and Discoloration of Pickled Vegetables
Yasuhiko MAEDA
Faculty of Agriculture, University of Utsunomiya
Summary

Presently, refined salts are generally used for processed foods.
However, for some processed foods particular types of salts are used. These
salts are produced using methods that have not changed in more than fifty
years. As these salts are not refined after dehydrated in salt farms, they
contain higher proportion of the bittern, and as such are used for their
reputation ensuring good taste. In order though, to determine whether or
not salts containing this common component (impurity) do in fact have an
efficacious impact on food processing, we conducted a series of studies on
pickled vegetables.

1. Fermentation

Assuming that the salt containing higher proportion of the common
components accelerates the lactic acid fermentation of vegetables, we
conducted a study on sauerkraut. However, acceleration of lactic acid

fermentation was not observed at all.

2. Discoloration

In Japan, in case of pickled vegetables of leaves and stems of plants,
ones that keep the vivid green color of chlorophyll are preferred. We
therefore conducted a series of tests to determine whether aslts containing
higher proportion of the common components have efficacy of keeping
chlorophyll due to the effect of magnesium. The result insisted that

magnesium has some effects for keeping chlorophyll in vegetabeles.

3. Taste

It has been said that pickles made by using salt that contains a large
quantity of brine taste better than those made with the ordinary refined
salt sold in the grocery store. However, no taste tests have ever been

performed to determine the differences. We conducted a taste test, using 20
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Jjudges who had received training in taste tests, on the three items: Pickled
Chinese cabbage, pickled raddish, and "shibazuke" (pickled assorted
vegetables). We used three types of salt to make the pickles —- (A)
ordinary table salt, (B) salt containing many components, and (C)
commercially available natural salt. We comparatively evaluated each pickle
by pairing two of the three samples, using 1) the duo-trio method for an

identification test, and 2) comparative evaluation of two samples.

In the case of the pickled Chinese cabbage, C and A were significantly
different. A and B tended to be distinguishable. For pickled raddish, A
and B were significantly different. The three samples of shibazuke were

not distinguishable.

In terms of the comparative evaluation, some of the pickled Chinese
cabbage samples were significantly different in the desirability of their
color, the intensity of acidity, and the smoothness of taste. There was no
significant difference in any of the tests for pickled raddish and
shibazuke. In the case of the pickled Chinese cabbage, we presume that
different levels in the formation of acid in the pickling process made the

samples distinguishable.
The rather large volume of salt in the case of pickled raddish, and the

sodium glutamate added in the case of shibazuke, appear to have erased the

subtle differences in taste.
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