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Table 1 Distribution of Salt Intakes Reported in Academic Papers

Area
: North South
Salt Intake Europe  America America Africa Oceania . Asla Japan Total (%)
(g/day) :
30~ 2 2 (0.3)
2 8~ 3 3 (0.4)
26~ 6 8 (0.9)
2 4~ 6 6 (0.9)
22~ 1 1 1 9 (1.3)
20~ 1 1 8 10 (1.4)
| 8~ 2 1 14 17 (2.4)
1 6~ : 17 17 (2.4)
1 4 ~ 3 14 1 16 50 84 (12.0)
12~ 3 2 2 2 28 68 105 (15.0)
10~ 3 8 i 5 8 61 110 (15.6)
8 ~ 43 5 14 2 4 " 35 114 (16.2)
6 ~ 2 3 1 2 10 6 10 40 (1 5.7)
4~ 1 4 2 1 9 3 8 34 ( 4.9)
2~ 1 1 6 31 15 60 ( 8.6)
0~ 1 18 4 1 43 21 84 (12.0)
Total 17. 50 43 C22 Y04 T4 331 701(100.0)
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Table 2 Salt Choice Behavior and Environmental Factors
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PREIEE 0 R E R B 5 ERERI TSR

BB Al (ERENAE B
SERPIZEE © AR #HE (KFREBRF REEHE)
F O F (R RIRENIRE)

EF 3 (PR S

BRSO AREMEEICET A ERMBRFE LT, BELICRRIMIRICESR, B2D
BESE. . BAE. 2EREOAMOM THREREOEVERNTHLDO. FMR
M. EEMICENE FEARFT AL R AN, ERRAERMBENESEERRY
CRE L, ShIcE2i., RELEFEEZAVT, ER5FR TORERMBED LR
BRI L. BICHERDBMELBAELI VAV LV SIVOREBREZRFE T, %4
CRBF P O ABEICHY v AHHBOFH LB E ZTROITVHRERMBEE L OB
BRI AL ERME L, RAZI0EECHFELZAVTKRERBENES B2 RRHIC
B LR, MEECEEEYERESRL. 20BETRRBORTFIEZ ETiEL L,
HRIRESZTM Y ANT. RREESRAAR, RBREEKD S 2L N2 3 CHEIRE
CHBIEEHERLE, COFEXAV., HIR (B25A. KITA. FHFH 5 1) |
JoE A (B23A, L23A. FHEMH20.158) . mivE (B12A, k21N, FHERE9. 0
) B at&F L L. Hk (Sucrose, Glucose) . HaBk (NaCl) . BBk (Citric Acid) .
4k ( Phnylthiocarbamide (PTC)) @ 4 BKE. 5 FERIZ SOV THRERMBEONE Z T -
. A, &, KE. $HRDSMIMEDQMEZITo 72, IR R A & RFRICHRRE R
BMErRETELEOHREENI TR L Lit, A& RRICHERRE ONEONKILK
BIZEVERY, HEBSEZEILE o7 (x *HRE. p<0.05) o KRERIMBEEL, ek e
HERCERIC L HEVAED Bl (ANOVA;NaCl p<0.05, PTC p<0.001) | &3 I3 Ik,
L B AEAELVEABCEBETH o, EEERITHRICOVTHREFALV AR
BETHoT, LBALINOUNOKRERLICEFEBMICEVIRD b2 27, & i
ODMERKEAELVAEECBETH % (LRE. p<0.001) A, KREBMEEE ME DMK
CEERBBRRARDbNAPo, CNOKERMBELZRELLED S . KFELEXIO
A, BHEBLEIONCOVT, REK, RERMOBE, BHEK, SucroselRMALAIC
SNWT, FRENERZ THEEOREORE®RELFM L, TLERBREZBRLEREOD
RBhF RS ABLIOH Y v ADPEELZ KD, EKOBEREITFHIC L 2E VLR
B B o e 3%SucroseliIN DR IE KIS & V3. 5% Sucrosed® N DAL DV T, KF
EOREBERENEZTICHM o7 (tHRE. p<0.05) o LT PV TVABIUALY v ADK
R ERIC L AABEREVERD ONRN ok, LL, BREAFIEFLVN L&
. B ROEAEREBERE o, MEBERBIVCRP T FIVLABLITH Y U A
HEmt = Ik ERMBE L AR LBRIEBO N2,
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IRIEIGE O ERRFRRE I BT 2 R TTR

BURERSE M W (ERERKR B

KRGS D HE B TR R
RN BT (RFHRANRE)
T <3k (RTHIERE AR

1. BFRRE® ‘

WRISEDOFMMDO—2L LT, REHMENES AVSR TV, il xiF. Plaffmann 13
RREBMED > bo/RE (T bY va) oRMBMEIZ. 0003 ~ 0085mmol /L TH2b
EMELTVWDY, ZOX)RUEABECEIT. Fi, RTEEREARERICL-T
EREZTTVDLEEZLNTVAIN, ZOMBEZZROICRT LEREITIZ LA TR,
BFRIIBTAOTH D,

—H IR ETORRISEICET 2% T, TOFBICIIFE 4 R FEREA STV 5,
Mo TEDRRE LT, MESNTHMIRMEREMEICHBRTERVWAREEREZ L LN 5,
BlZIE, & MI—RIZEEBIZZ2DIZEN, RENMALT S L MESLTWVWDERN, Zherh
ETD2HMELHD, ZOLIRBEOHT THEISZEIIEERME (taste threshold)&@%gﬁg“{
(intensity response) & B\ X4F# (hedonic response) &9 2 DDRABHEEHBETL b
AbNTWVWD, WRIEZE2URBMEICKR - TAHAEEATYL, ZORESFEIELTHS,
HLEZANVLNTVWALDILEABEERD T b5, bRETIIEEZ O EMED S
AL AWbREHEE LTEBEERS T bR D, 2 OMmEIT, Bl BE4AN EK & &
EWIEW, BLIORIBME, BEOCEVEHD, ThbDEWVWERML, 20EED
EEBBEEETLTVWS, —F. @AEE VIR LAHTOFETH, MEORRIERF.
ﬁ%k&éﬁ%*%&i#é%ﬁ%ﬂ&&@ﬁaébﬁwﬁﬁﬁa%@ﬁwwkiﬁm%
L& T, TOILDICHRHINDIBERPRBRDAREELRH D, 2D L1, @0BEUSATY
FEED AR H D,

ARRIT, BICRRDMIFITEAS, BRDIBRELME. b, RAERF, KEREOAM
DT, REEEDBEVWEFMT 27200, FFME. MEHICERZRERMBERNED
HEERBROICRFTT 2 L2 BHE L, BLICATROBREEZ SE 2., EHEECENLE
FELEEVRRDTATAT -V TORRRMBECEZER IOV TRNTEZI L2 ANL
Lice 201D, BRDIATAT—VOMEEORRRIBEORE L ALY T, &
¥R (intensity response) D FIER L UMD AL IE (ME. FPF FY DA, B Y
U LR E) OBEEITo T,

2. Wik
2. 1 BREBMEAEFEOKS

_21-



2. 1. 1 WEHEAR
WEEBIIEEREDRIT, WENDY B REEROEIEEETH DBMBE
(Taste Recognition Threshold : TRT) T& 2,

2. 1. 2 WEFRE

DA RE O IE 1A 1 L IR |

L MR A ORTIE, FIKER . BRI & OBA A DY, FIEITE DR &8

apw. WEFIEORLD SEEDOFER LV biFk (1), WARKITIROAKE
MBI Y Ve 4 7 CRERR) * P BLUTF—2 hF 427 (SRRE) Y02
A E AV,

2 ORI AR AIE T B Y . AR, B AR 5, — K,
BRI A AR T ) . R B E O — 8. 72 b bR EE B AT E
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ERERE LVWREAELONEHATRELERTTon, WRECLY RRD,
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WIEHE AR O 0, LRI T T 7 AVan,

.4 AMERBEE

2. 1. 2
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MTHD, WINLABKTHERL, BEMBRIISEMETHZ., 2hbid. 2hETo
MEERESEARE L ),

AR RERERRIL, BT R v A BERORENEEHETRESNL TS,
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Fot, MEFERZ2. 1 TRELEL2OBEZAVE (U-D, DRSOV TDAE, &
B (PTC) MEOARIRAREE LT HEE, AVZBRERSHMRET. I TRERIC
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vk HuED 2 E., ABEORBRIEEAVCTHELZIT o7z, EHRITBREKEET. #
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BEBLSOAREB UT> 7,

EBRIT, LFRFEL 1996 F1A0EFKELL7 BMITo7, BHEFIXI4AL I NV—T
EL. 19964 11 BREWI97E7 A, 8 AOWTRHIDOIIC, #EfLZ6 AMTIT-
7o

2. 3. 2 EBRHFE

EREB P, WREZEROLDOBEMBRICHERIYE, EREBLZ2ERIEE, AFE
Bt BB REBWERBEDORL L, KEIZ, B RS 1 RIREICHE LT,
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REAIZHBRLAEBICAE TS o7,

—F. AEERE HRIZoWTIE, BELVLEVLAL TRbLEAFEERLTVND
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Table 1 Methods for measurement of taste threshold

methods order of stimulus  order of number of  forced after having oral
presentation concentration  sutimuli choice a solution rinse

Methods using test solution

A-2 ascending geometric fixed pair") expectorate

A-3 procedure  progression (10) triple?)  expectorate

R-2 random geometric fixed pair expectorate . .

R-3 procedure progression 10) triple expectorate after tasting solution(s)
) with a cup of water

U-1 up-down geometric variable — expectorate

u-2 procedure  progression pair expectorate

u-3 triple expectorate

u-1 - - _swallow

Methods using filter paper

Salt paper ascending  arithmetic variable —
(Sal save) procedure  progression
7 ascending i —
tdii):cﬁlter paper Brocedute 9 variable

") pair : a pair of cups with water and solution

2) triple : two cups of water and a cup of solution

Table 2 Concentration ranges of test solution ; NaCl, Sucrose and PTC

salt (NaCl) sweet (Sucrose) bitter (PTC)
methods . number of . number of . number of
. min. maXx.  solution min.  max.  gplution min. max- " solution
(mmol/L) (mmol/L) . (mmol/L)
Methods using test solution 0.107 437.607 13 0.725 51.978 14 0.0001 9.8684 17
Methods using filter paper
Salt paper 102.6 273.5 6
(Sal save)
the filter paper 51.3 3418.8 S " 8.764 233713 S 0.0252) 100.783) 52
disc

PTC : phenylthiocarbamide
#) : Quinine Hydrochloride
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Table 3 Récognition threshold

test solution

thod
methods NaCl Sucrose PTC
Methods using test solution®) (n) (n) (n)
A-2 12 0.935+0.3719) 11 1.158%0.196
A-3 12 0.885+0.382 12 1.085+0.231
R-2 12 1.312+0.373 12 1.145+0.272
R-3 12 1.261%0.373 12 1.133%0.336
U-1 12 1.011+£0.351 12 0.752%0.479 10 -1.588+0.980
u-2 12 0.910+0.704 12 0.990+£0.362
uU-3 12 1.011+£0.434 12 0.90740.253
U-1 6 0.534+0.659 6 0.83610.387 6 -2.094+1.657
Methods using filter paper
Salt paper 12 2.030%+0.064
(Sal save)
the filter paper 24 2.082+0.469 24 2.176%0.608 24 -0.361%0.870°
disc
%) : NaCl ; ANOVA p<0.05, Sucrose ; ANOVA p<0.05
%) : mean+SD, (log mmol)
€): Quinine Hydrochloride
log (mmol/L)
3
2.5
C
2- &
] .5- A A
b
14 AB | aB :’E AB A8
ab Tab ! ab ab
B
0.5 s
O_
_05 T T T T T I T T T T
A-2 A3 R-2 R-3 U-1 U2 U-3 U-1 Salt Disc
paper
methods

Data indicate mean and standard deviation. Means with different

superscript leters are significandy different, p<0.05 (Tukey's test for
multiple comparison). Upper-case letters are comparison between all

methods, lower-case leters are comparison between methods using test

solution.

Fig. T NaCl recognition threshold by methods
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log (mmol/L)

3
2.5
B.
2]
1.5+
A A A A
1 2 ab ab ab A A
A ab a,b A
' a,b
b
0.5+
0 T T T T T T T T T
A-2 A-3 R-2 R-3 U-1 u-2 u-3  u'-1 Disc
methods

Data indicate mean and standard deviation. Means with different
superscript letters are significantly different, p<0.05 (Tukey's test for
multiple comparison). Upper-case letters are comparison between all
methods, lower-case letters are comparison between methods using test
solution.

Fig. 2 Sucrose recognition threshold by methods

out of range
ee g U-1

- ?
log (mmol/L) ? (non-taster?) log (mmol/L) (l) 0
1.5 1.5 ' 5
0.5+ ° 0.5+ e
® ® //
-0.5 1 -0.5 /~'
-1.5 4 ® -1.5 1 //
@e @ ‘
eeoe o] ® /.
-2.5 - . oo -2.5 ya
® /
-3.5 - 354
@ -
<’/
-4.5 -4.5 % T T T T T
w1 U -4.5 -3.5 -2.5 -1.5 -0.5 0.5 1.5
methods u'-1 log (mmol/L)

Fig. 3 PTC recognition threshold by methods
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Table 4 Taste threshold measurement ; a comparison of methods

preparation

mber of ber of total number of cost
) nu rof number o i i
methods time/tasle oan Investigators required
stimuli controls taste required before lest (yen)
. (min) (person)
Methods using test solution
A-2 6.9+1.8 10 10 30 1 ++ 110
A-3 8.3+2.2 10 20 40 1 ++ 165
R-2 6.3%+1.3 10 10 30 1 ++ 110
R-3 8.1%2.0 10 20 40 1 ++ 165
U-1 8.2+3.5 15.9+4.2 0 31.81+8.5 2 + 94.0£20.5
u-2 11.0+4.9 15.6+4.8 15.6+4.8 46.81+14.4 2 ++ 155.8+38.6
uU-3 13.9+£6.0 16.1%+5.0 31.2+£9.6 64.3+19.8 2 ++ 243.4165.7
u'-1 7.2+2.6 14.9%5.7 0 29.9+11.4 2 + 78.6+16.7
Methods using filter paper
Salt paper 1.3x1.2 1.6%+0.8 (1) 1 - 10.56+5.2
(Sal save)
the filter paper 3.4 1.240.6 0 1 - 32.5%16.5
disc
Table 5 Reliability of the Methods
correlation : difference : & reliability
methods dupulicate dupulicate of rank order of
measuremenls measurements measuremenlts choice
Methods using test solution NaCl Sucrose NaCl Sucrose
A-2 0.6 -0.5 NS p<0.05 -
A-3 -0.4  -0.9 NS NS -
R-2 0.5 -0.4 NS NS - -
R-3 0.1 0.7 NS NS + 3
U-1 0.4 0.3 NS Ns ++ 2
u-2 0.3 -0.1 NS NS - .
u-3 0.3 -0.5 NS Ns _ B
U1 NA NA  NA ++ 1
Methods using filter paper
Salt paper .0.3 NS NA ?
(Sal save)
the filter paper 0.01 -0.08 NS NS ? -

disc

NA : not applied
NS : not significant
a) 1 paired -test
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Table 6 Physical characteristics of subject

mean=+S.D.
n age stature weight body mass index  blood pressure (mmHg)
(year) (cm) (kg) Systolic Diastolic
Pre-school children
male (25) 51407 110548 200=%25 16.3x=1.2
female (17) 51=+£07 110173 19.9=%4.1 16318
Young-adults _
male (23) 201409 1720z%6.1 634*68 21419 119% 10 7248
female (23) 20111 159.0%3.7 51.1%56 20.2+2.0 1024 13 6248
Elderly group
male (12) 67.3+23 163.9+49 61.7x54 23.0%1.7 13014 798
female (27) 698463 149.0+55 51.0x77 230+3.4 129414 80+9
Table 7 Number and percentage of pre-school children
completed taste-recognition test
%)
n”  Sucrose Glucose NaCl Citric Acid PTC
pre-school children
male 25 19(76) 17(58) 11 (44) 13(52) 10 (40)
female 17 12 (71) 13 (76) 6 (35 10(59) 13 (76)
total 42 31(74)  31(74) 17(40) 23 (55) 23 (55)

X 2—test, p<0.05

" Number of subjects participated in the test
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(logiomol/L)

0
-1 [% ~
NI,
-3 e
141
-5
-6 -
-7
Sucrose  Glucose NaCl ~ Citricacid  PTC
Fig.4 Recognition threshold by age
mean=SD.

O:pre-school children (n=31:sucrose, 30:glucose, 17:NaCl, 23:citric acid,
23:PTC), @:young-adulls(n=46), O:elderly group(n=39),

*:p<0.05 by Bonferroni's mulliple range test after ANOVA (p<0.05; NaCl,
p<0.001; PTC).

PTC:phenylthiocarbamide

Table 8 Correlation coefficients between taste recognition thresholds
by age

n Glucose Citric Acid
Young-adults 46 NaCl 0.36" 0.34"

Pre-school children 27 Sucrose 0.45"
Young-adults 46 Sucrose 0.55™"

Pre-school children 39 Sucrose 0.67"*

#<0.05 Hkp<0.01 Hkp<0.001



Table 9 Physical characteristics of subject

mean=+S.D.
n age stature weight body mass index blood pressure (mmHg)
(year) (cm) (kg) Systolic Diastolic
Young-adults
female (10) 1892403 158.7%3.2 520450 20.6+1.6 101+ 9 62146
Elderly group .
male (10) 672#422 164.0%54 62159 23.1x=1.8 128411 8039
female (10) 66.7%5.0 1531449 525470 223425 127317 75+3
NaCl in H20 Sucrose in H20
strong 7 .} . strong 7
6- ® 8 67
o
i ° 4 0
g ° - e
E 4 Q E 4 ® o
2 2 o
2 o ¢ 2 o ©
2 2 e
- 2_ - 2_. O
14 Q @ : female young-adulls (n=8) 17 @ @ : female young-adults (n=7)
O: elderly group (n=15) O elderly group (n=12)
weak 0 T T T T T T T weak 0 T T T T T
0 0.4 0.6 0.8 1 1.2 1.6 0 1.5 2 2.5 3 3.5 5
% NaCl % SUCrose
NaCl in Japanese consommeé soup Sucrose in Tea
strong 7 strong 7
° 8
®
6 o o O 6-
®
o 57 ® o o 5 ° . °
g ° 8 *
5 4] 8 5 44 °
=2 G ® -
§ 37 § 37 e O
€ <
. 2 (o] - 24 o
e 8
1 @ : fomale young-adulls (n=8) 11 @® : lemale young-adulls (n=7)
O: elderly group (n=14) O: elderly group (n=9)
weak o T T T T T T T weak o T N B R S T
0 Q.4 0.6 0.8 1 1.2 1.6 0 1.5 2 2.5 3 3.5 5
% NaCl ; % sucrose

Fig. 6 Intensity responses to seven levels of concentration

Fig. 5 Intensily responses to seven levels of concentration .
of sucrose in Hz20 and tea

of NaCl in H20 and Japanese consomme soup
intensily rating ; 7: extremely strong, 6: strong, 5: slightly strong, 4: moderate,

3:slightly weak, 2:waek, 1: extremely weak
% 1 p<0.05 by t-test

intensily rating ; 7: extremely strong, 6: strong, S: slightly strong, 4: moderate,
3:slightly weak, 2: wacek, 1: extremely weak
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Table 10 Sodium and potassium intake and urinary excretion

(mmol/24 h)
Young-adults Elderly group
female"” male? female?
mean sd cv mean  sd cv mean  sd cv
Sodium
intake 148.7 150.3 145.0
urinary excretion 127.7 6.7 5.2 129.8 21.1 16.2 1215 193 159
(859 45 52) (827 127 154) (839 115 1_3.7)
Potassium
intake 68.9 70.8 64.9 :
urinary excretion 499 6.5 13.0 490 9.1 186 415 6.6 16.0
(725 94 130) (693 13.3 19.2) . (63.8 89 14.0)

Y10 subjects, 7days
2: 10 subjects, 6days

() urinary excretion as percentage of dietary intake
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Ecological role of human sensory response to taste.

Hiroshi Kashiwazaki (University of Occupational Environmental Health)
Hiromi Ishida , Kazuhiro Uenishi (Kagawa Nutrition University)
Mituko Okazaki (Kagawa Nutrition University)

Summary

Taste recognition threshold is the important measure of human sensory response, and
several determination procedures have been used in the previous studies. However, very
little information is available as to the validity of the results derived from a wide variation in
the determination procedures, from simple to complex/from time-saving to time-consuming.
On the other hand, higher taste thresholds or decreased taste sensitivity in elderly has been
reported in the previous studies. However, age-related taste alteration remains still
controversial. Much of these researches have used inappropriate methodology, thus leaving
many findings inconclusive and inappropriate explanation.

As the first step of our study, we have conducted to evaluate the several determination
procedures for taste recognition threshold (TRT) which can be used as a tool in field settings.
The second objective is to compare TRT by age on four basic tastes using we determined the
best procedure of the first experiment. Further more, we have examined intensity at
suprathreshold levels with more complex food and the urinary Na and K excretion rate in
relation to the NaCl TRT. In view of the reliability, cost, and time expended for TRT, our
choice for the best TRT test-procedure was the method using up-down procedure, with
distilled water rinses between all stimuli and swallow test solution. TRTs on four basic
tastes were measured in pre-school children, young-adults and elderly subjects. One-way
ANOVA analyses indicate that variations due to age in the NaCl and PTC TRT were
significant. The NaCl and PTC TRT of elderly group were significantly higher than those of
young-adults. The PTC TRT of pre-school children was significantly higher than those of
young-adults. TRTs on other taste solution were not significantly different by age. Perceived
intensity for seven levels of NaCl solution, Japanese consommé soup, sucrose solution and
tea was determined in 10 female young-adults, 10 elderly males and 10 elderly females.
Perceived intensity of 3% sucrose solution and 3.5% sucrose in tea were rated as stronger in
female young-adults than in elderly group. There were no significant differences in perceived
intensity for NaCl solution and Japanese consommé soup by age. Urinary Na and K
excretion was examined on subjects with perceived intensity test, fed on the experimental
diets. Urinary Na and K excretion evaluated as percentage of Na and K intake were not
statistically different by age. But for the inter-individual variation of excretion rate, elderly
group showed a greater coefficient of variation than in female young-adults. There was no

significant correlation between the TRTs and urinary Na and K excretion rate.
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KT, BHE O, BRE 1 ELE) & LK,

(1) hi : R 1-5-1 IR d, IRPRIEIZIT. BANE FISHAFEREOH
bonHoNDs (P<0.01), £/, HBOWRICH D FHEIE 2.746 THEZEN
PRI

(2) f@IN & 1-5-2 1R 7, JRPRIEITIE. W MEAT). #isk (REGL) 23F
EREOCMDLORARLND (P<0.05), LL., SEBAOTRICHED FEIX 1.678
THEBEZEETHLONRY, 2F0 ., RPEELEREHESEE OMICRERBIE
N, RPREICHEECERESNABAbo TWVD LTV 2w,
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3.2, 1996 EEDHR”

3.2.1. BIEREORTEEICEDHHEE

EF I L SRR E (16g/]1 REOFRZLOT —F O H) OREMER OIH
BMahde. -l IR T R, BEOMENRROND, El. BFREE
L EBRRE (16g/1 L EIIRBAKT2HARLBELLET —F) OHREEHLD
& 02 ILRTLERY ., EHICEVEVWEEOHEBENERI N, £ T,
SEERMEIEIT X o C 16g/1 B EEHESNZbOIE, 2 FEHRRBEEZA VD Z
LRERThHLEEZBND, Lib, Z0 2 EHFFEEMEL AV CHARKE
OERE. RHONaZ#RELET MY AL FVERE (K 2-3) £C1%
BMELEZEEBEE (K2-4) &b, AROHENIAZ LT,

B, A -SOREERICBT 2 BRERECHE~ M) v AR 22IETT,
WP OBIEEMICYEERBERA LT,

322 BEENEBHIVRTBEELEREEREEOREE

(1) M NatDEE: ROAEELMFNaELEDOEFELZER 2-3 BLD
® 25 1oAY, MENaRSnE, RAECHEESNIRERLEEICS 45
ZENHEREINE,

(2) 7 LT F=vEDEE & 2-4-1 FREERERNHZ VT F= (C
r) OEWER. K 242 IRTEEEBRSP /LT F=v (Cr) OFHE
ALl bDThD, ZTNBICITAEOEKIT RIS,

(3) ME.BMI & DE

£ 0-51CH - IBEE2RKS - REEREIXR MERE (WHO DEHE)
DEE] BT, ECHAEEBRENSZVHIEESMLERPE 2ol, i,
BMI L OBEETALSE, RBELHREERE 3 KXoV TFICBNTS TBM
[ 224) BM IBMI<24) BEV, mMEOCEER R 2T,

B, ROBEA. BEEN [BMI <24) 0HA. REEREXD RIS LT
DESICIFERE BEVE RN o7, L, IBHEN ITBMI 224) TiE, R
B BRSNS 5% 4 A VEU ETIRELEOE AR 40%% S, FTimE
BB ERFEEITTONITELIR,
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3.3. 1997 FEDER Y

3.3 1.RPEBEBEEOHHIKRE (F3-2)

YNV ER=RN=T 16U E] ORFT—AT U TDL0% 2 EFRMEMIC
LCAWDZ EOBNMEIT 1996 EEORKETHERSNEDT, S0, 2 EAR
WEEZ AV TRAREEOSTRRER Lz, ZOMRE, RRREE (16
b oF&E, FRENEN (2%, EHRENEN GRB). @EREDEMN
(Rim) L BLMELIIREBBICENENEEEZEN 2o T,

L7nL, AEEEETRERTCEELELIIRBLE L 60 L EX Y 60 BmERIC
BWTm<, L2rb, A BOZWERRNEN (£%) 07 —2TixB kL b
FWMEIBWTAEEZERALND, 2F V., RAEAIXEMETIE 60 U LT
wﬁ%mﬁbf6oﬁ$ﬁﬁﬁw%\ﬁ%fﬁ%%?93%kﬁbf&%f
21.3% EHBILEBLR-oTWVD,

oo RPEEED T16 Uk) OFGE, BEEDBRNORICENT, FH
ANEBHNOKRLFOEMZRLTWD, Thbb, REAEIE 60 Mkl T
18.8% ToH 22, 60 ML ETIX 47. 1% L BERIZZ2-> T35, Lab, 60 #kLd
ECTOREEEFRRNEBNORLEOMICEEZNH D (B, BEREDEN
THEHEREBRICEIAEEZET W),

3.3.2. RPRIBEEDXRFHMOMERE (K 3-1-1. X 3-1-2)

ERENER  BREDBIE b, KFMORFPEEEICIZENENIZEE
RFBEIT A B,

3.3.3. RHARIBELAENKEEFEWME. EBHEE. oL xT70—/L) LOBEE

(1) MECKRLIRFTREEEL OBFK (K 3-3) : EHRENER TIX. IUE
i EDFHEMNRF L L S 60 5K T 120mmH g 25 130mnH g &, 60 #LL
ETH 140mH g B TH D, £, ERMMEDFEHEITE L &b 60 Bk -
60 WLl EE D, TOmmH g &2 80mmH ¢ B TH D, WHEHLEIIFERENEZ
F (2%) THLLL60mARMEY 60 U LTELEEZN D S, PLEHM
FEXEFEHZENEN (2%0) OZMIZBWT 60 mERBLY 60 L ETELSBE
ENDH D,

—F. BEADEMNTIE., WHEHMLEDOFEHETE L LD 60 mER - 60 5%
LLE& B 120mmH g 205 130mmH g THDH, ZNOOEITHEHRBENERM LV
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KB L 60 Bk - 60 EE B 10mH g I EEWEZRLTWD, FLE
HMEDOEHEITFE L L b 60 R - 60 EE B, T0nmH g &2 5 80mmH
gBT, BEHRENEHLIZERLTHD,

Wi, REREEY (16 ki) & 16 Uk 12 2 KoL, MECRKRE A
A& IWKESME - FRRHIME E b EREITHEBTE 2V,

(2) JERE (BMI1) ORRERFEREELOBK (X 3-4) : BM I DO¥
WEE., SRRNEAN TIRBELED 60 mRM - 60U LEL D 23 B800 245
ThHYH. BEADENTIE 19 A»b 21 ATHD, £z, [BMI 224] DOF
SLEEEDEMIFTARNER I VEY, 2FV . BRADENOT MK
B DE DR,

BMI OFNETHOEHEITRFREEINCATHOHEEEN L,

(3) aLrzxFuo—) (TC) ORRERPEEEL OBEMR (K 3-5) : T
COFEHEIT. ERENEMTIEBME (K) TIX 60 KR TH 220mg/dl, 60
B DL T 200mg/dl, &t (3E) TiX 60 AR - 60 LA EE B 210mg/dl
ThbH, DED. 60 BARMOBME (R) 1E, 60 MU EDHEME (R) LV bR
ERoLE (F) Lub, TCOFHERLSEWERIZHS (KL, AR
ZIER),

— . BELDEMNTIZTRTIE 60 mEH - 60 R LL b 190mg/dl, ET
13 60 By T 200mg/dl, 60 BELLETH 220mg/dl &72o T 5, BHEN
AL BT A L. KM () IIEIER CERE S, BT 60 BRI - 60 B
LLEE BIEWEMRIIZS D,

TOTCOEHELXRTREENCHK TS &, BEEDEMNO 60 ML L
DFRICBNT, RPEHEEN 1 6LE] OBIIBVWTELARELH D, 2
¥ [6~14) Tit 176mg/dl 7225, 16 LAk TiX 19Tmg/dl EFEIC®L 72
5 TWN5,

(4) RPAEE L AEEE (Eh. DE. BHE. Ravaze-y) & O HMEH
(% 3-6) : ROEEELFH, KeM/E., RELE. BMI, BEabAT e
— L EOBTOEHMBEYARS L, BEHRENEN (2% OBHITBNT, Fi
LRAOEBEREABERLOND, O2FV, FHLAEREDIFERTREEITD 2L
b, BECTHRZNLDODOEREDADHEBIIMOMBHETLALND N, &
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BADEBMOKRTHEIZECHBEZRL TV,

o, RTPEEEIFEHRRNEN (KiF) 0FZBNT, BMI*EDHEE
AR ALND, DFEYD ., BHENETIEERFAREBEEBISZI R LNE
bbb,

(5) MME&AMFEEE (Fi, RPEAREE, BEHE, RoLvxFm—n) &
DEEYFSHT (R3-7)  IWHEHLE, ERMAOLEL T ZhICBELEHE L.
Fhr, BMI, TC, RPREEZFHAZE L LT, ERBESTERITLE,
ZORR, WHEHLE - RHLEL EHEBM I TEERMBEERRA LN S
EZANRHY, MECEELZRIITEHEL LT, ZROOEHIEAEIND,
L2L, TCLLBIZRFEEELIIAERBRANALN -T2,

4. & %

4.1, BRBRIEEICKARPERIEEDFM=DOUNT

ARIBIEIC L DFETCORYEEEO FHMEIL, &L - B E b RFE &
t 15.3~16.0 Th o7z (1995 FEDFER), £z, 16 LLE] OBEIANE & &
H 6 FLLELED TR (1996 EEORKR), 2o tid, PETIREEOR
FRBEENYYNVIR=N—ETRAT—AT U FTELONRNRYNEZ &R
LTWa,

LR oT, BMFFRTIE M6 ZRLELOE2HEFRLEBBEL, 20 2
ERRMEELZRWD LW FERRALL, TORBRLMORMEE (RFR
ik, NaA A ElE BEEBREE) OFRLOMBEARERN LEBER.
WFROREEOER L bEEREBERALNE, 02 L3, RREEOH
AEZF RS20 THLIN, [16) 23T L0 2HEFRLBREST S HiE
EERRATAOLENRSDHZ ENHBA LK,

ABaD 9k, FHFR YV R A=~ DH EBERED 4 ~12(g/1) F TN a {1V
RELAEBELMEBZROL05, 12~16(g/1) CIXAEELRMEBII 2 hoZ & %
HELTND, ZDOZ e, YIVIR=N—DEME, I 116 ] BETIT2E
FRBEEEERTILOLEREZERTTLIHDOTH S,
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ROFEL LTI 24 BHERE BHAORARNy NREAVDIHENRH D03,
HEIERCERTENEIRLVEDE L VDN, #HREICZKZ2AH LA
By L, BEIEHEICERATET, 74—V RT—7 CRHEZHIHEATE
5, AMETHHREFORFMOARy FRE b HBW, TOHFREETTIZARA
59 IS Y, £F6 Ik THRBEENTND

4.2. RPBEELMOERIBELOERIZONT

FERENAET, TOHIBORERAERD > TRERBEDRENLEHTE,
¥ @2 (Bhnzel) OERENAETH D HIR T, BRAEERER JOER
Nafki@dmfNaREEZERE LERFALTE D, LAL, 74—V FV—
JTCIEEDHIBTHLEDO LI T —ZRERTE D LITRL 2R,

FIT, kNGB EL L TERASNTEZ YL b= — (RBRMKE)
FRAVWCRPEEAZBEL, TOT—EIBNNAF~v—I—L LTERREEREL X
CEBRNa £EMTNa REDHMDONAA F~v—n— L FERBREFL. 2
S, BE IChE) LoBERRVE SR, RBREEZRVWEHESEELE
HERRKROTEAA LV NCERATHLIEEZDOND,

AR TIE., £, TOLIBREANOHEERFY -V DR DTN T
KFEEFHEE LT, RBREECIIRFPEEOLERBTFT AL TE L, TORRK
B.1995 FEOBRCIIRFREIIERBESCMIEN a & AELBBEILL -
o T T, BEMEL L TEAHEMED R, LRBBERLETOT =4 T
HhHZENBRThHoTZEEZLND,

F T, 1996 EEIITERINCER R, HBREHEL < LTRF LERER,
FRHAEHIZMEN a LFERBERA LN, 202 &1, BREOHMIZIZHA
HEENRH D ENTREND,

+Eb YV IIEEEKHS AT, AAL YV IIEELEI AT, BREOHMER
BRIV, Na (BE) OFMENZOBRELHFERMEIH D Z L L]
ELTWVWD, 2F0, BREOHMOBEEEZHEHL TS, Lehs T, R
£ (Na) JERAHE (Na) ZRBRL, N A=A —& LTOAREREN
THEND, EHMERTHICE 24 BEERZAVDIRETHDL2, SERIAV
7z second spot JRb+HAVHND Z &EMNHBA L,



Lol 1995 FEOHKRETIIFEICRSWC, BREEITETHERS EFER LY
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ICE L RPN, BREOHMCIIHBEMNERABELo TS EELLND,

£, 19T FEOFERTIIRGHORPEEITIIAR - FEEL b HE 2 HE
RN oTe, ZOI &L, %%@ﬁ@ﬁﬁ# FERUE ETHIE. BE
OEPNTITEZEIBEE L TWE I EZ2TR LTS (1997 FEDOFHE TlIRE
OEMEE X BRI L TVARVAR, 1995 EEOREKRELTEOBRAHEE L5 &
HAEHAENEBLIVN 2 FbEmr ol bbb bd, BME - BAEE 3k
BITIEE AV ERFPEREBRACETH o),
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Bhrote, v

JES 9, AL O, FES D IAEEEHIC OV THREL TS, &5
W2, BAS P IRLERAE THLZTOHMBIZIIBEAERDHDZLE, ML
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ERIZAND Z EEERHLTWVD,

LEBRSTUEDZ E0b, RPREEEZ A/ A~ —h—L LTEZXDITIL,
MZE, FlinE, #HikzE, RIE @Wﬁ&%mﬂ ENDZE, £, NallfoI x
FNVELOBEG, B2, ME - BHE - MPEER SMOEEEIE L ORBRK
e ZOBERERNTILERHD EEZ D,

KBTI EZRNEMNOERFABTZIEBLL TV RVOT, TOREERE
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Table 1-1. Subjects and Age (Mean+SD)

Age
, N Mean SD
Okinawa(Rural) Men 35 61.8 6.1
Wife 35 61.2 4.4
Urban I Men 42 64.4 4.5
Wife 42 60.4 5.2
Urban I Men 23 62.7 5.2
Fuzhou Wife 23 60.3 5.2
Rural I Men 32 60.5 4.8
Wife 32 56.5 6.0
Ruralll Men 32 63.8 3.4
Wife 32 60.6 4.5

1) Okinawa(Rural) : Zamami

2) UrbanI : Koheiro
Rural I : Tousyo

Urban I : Reimei

Rurall : Kyouyo

_5 7_



poyszel Ieded 3sa]:1)BN AIBUTI(

10°0>d ** G0°0>d =

B1R( pozAleuy:eN £Ieie1(

UOT}BT9II00 SSISAUT: A]v

elR( poreindTe):IJeN £Ie181q (T

UOT3}B[9II00 BATIRTIY: A.._lv AH

«(=) #(=) «(4) [DeN Areutin
NE N R () | () TO®N ATejerq| opm
wx(4) #(4) | [DeN £Lreutin
wr() | () | aa() | oae(p) | s | () | () BN Are1ar(| way
()| wx(4) i.?L wx(4) ID®N Are3eIq
O-IAH| Ol e N e 0 S |rewruy | [ejo], |[ewWIUY | Te10] oT[03sI( | OT[0ISAT
wnisg [eIauIy 1e4q ure30Ig 1INg | eimssexg pooig a3y

<emeun|Q> [DeN Areuri() pue eN ‘TOBN ATe1SI(] JO SI0308] 9ATFe[aII0]) 'T-Z-T 2[qBL

_5 8-



poylal Iaded 1Sa9]:TDQeN AIeurip evle( pazAleuy:eN AIelsiq ®lR(Q pareInde):[JeN AIelarq (2

10°0>d sk S0 0>d * UOT}B[OII00 BSIDAUT: (—) UOTIB[SIT00 dATIRTAY: (+) (T
#(4) BN wniag
TDeN Areutip) | ofTM
() 2x(4) () #(4) 2x(4) x(+) 1DeN 4Arejerq remy
»(4) #(4) BN wWniag
() | W | wx(=) | an() [0®N Areutin) | us iy
«(4) «(4) =(4) [0®eN 4reerq
wr(=) | ax(=) | wal(4) #(=) #(=) wx(=) eN Wnisg
wa(=) [D®BN Areuri() | 8T\
wa(4) () #() wx() | owx(4) | owx(3) 10BN ArB39rq ueqin)
2x(=) EN Wniog
[DEN Areutip) | uay
wx(4) «(4) #() TOEN Arejerq
eD M OIaH | o1 3N e) eN M [ewmuy | [ejo], |[ewruy | [e30] ono3seL( | dM03SAS
'1R(] WNIag TeIsuT 1eq uta101g g ammssaig poorg | o8y

<noyzng> [JeN AIeull() pue eN ‘TDeN £Ie}eI(] JO SI0)08] 9ATJR[a1I0)) "3-Z-T °[qe],

_5 9_




Table 1-3-1. Correlation Matrix of Urinary NaCl,
Dietary NaCl and Dietary Na
< QOkinawa, Men >

Urinary NaCl Dietary NaCL Dietary Na

Urinary NaCl 1
Dietary NaCl 0.222 1
Dietary Na 0.265 0.634** 1

Urinary NaCl:Test Paper Method Dietary
NaCl:Calcurated Data Dietary Na:Analyzed Data

*x P <0.01

Table 1-3-2. Correlation Matrix of Urinary NaCl,

Dietary NaCl and Dietary Na
<Fuzhou, Men>

Urinary NaCl Dietary NaCL Dietary Na

Urinary NaCl 1
Dietary NaCl -0.108 1
Dietary Na -0.049 0.131 1

Urinary NaCl:Test Paper Method Dietary
NaCl:Calcurated Data Dietary Na:Analyzed Data
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Table 1-5-1. Multiple Regression between Urinary NaCl and
Dietary Food Groups <Okinawa>

Dependent Variable.. U.SALT

Variables in the Equation

1.67782

_6 2_

Variable B SE B Beta T SigT
SEX -.757434 .694833  -.132120 -1.096 .2810
MEAT .034581 .pe7816 .B90169 .586 .H6@5
FISH .B17133 005374 .439682 3.188 .0@25
C_ENER 7.53127E-04 . 002906 .B71265 .259 7966
0IL 0274486 .P30303 .151670 .9p6 .3695
VEGETABL 801506 . 002857 .B70277 .527 .6005
AGE .126812 .981611 .243495 1.554 .1267
T_ENER -.001966 091401 -.327156 -1.493 .1668
CEREAL Ba2171 004094 .134270 .53@ .5983
(Constant) 1.. 702033 5.124731 .332  .7412
End Block Number 1  All requested variables entsred.

Multiple R .579@2

R Square .33526

Adjusted R Square .21316

Standard Error 2.56117

Analysis of Variance

F = 2.74588 Signif F = .0111

Table 1-5-2. Multiple Regression between Urinary NaCl and
Dietary Food Groups <Fuzhou>

Dependent Variable.. U.SALT

Variables in the Equation

Variable B SE B Beta T SigT
SEX | ~.028135 098955  -.@20765 -.284 .7764
REG1 - .216933 108442 160107 2.000 .0487
F1SH ~4 37762E-04 5.5307E-04 -.058308 -.792 .429%
VEGET 4.6BB82E-05 2.2694E-04 .014338. .207 .B8365
C_ENER -4 BBBA7E-P4 6.7991E-p4 -.347313 -.716 .4749
AGE 008432 .0B9212 . 050688 .698 .4858
olL 004603 003171 130813 1.451 .1481
MEAT .B@1639 7.9537E-04 . 178306 2.060 0405
T_ENER -2 B@572E-P4 1.9713E-04  -.260005 -1.423 .1560
CEREAL 001745 .002257 .365595 _.773 4403
(Constant) 15.467022 .735225 21.037 .0000

Multiple R .26508

R Square 07027

Adjusted R Square .02839

Standard Error .66916

“Analysis of Variance

F = Signif F = .0871



Table 2-1. Urinary Na Assessment Methods

Element

Assessment Method Type of e
yp Analyzer Measured

Atomic Absorption

Spectrophotometry Hitachi 170-50A N a

Na lon Electrode Method Horiba SH-7 N a
Ag Electrode Titration Method TOA SAT-2A Cl

Test Paper Method - Eiken Salt Paper cl
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r=0.2579*
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Fig.2-1 Correlation between the Test Paper Method (No Dilution) and
the Atomic Absorption Spectrophotometry(AAS) of the Urinary Na
Concentration of the Elderly Subjects.
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Fig.2-2 Correlation between the Test Paper Method (Dilution Method)
and the Atomic Absorption Specirophotometry (AAS) of the Urinary
Na Concentration of the Elderly Subjects.
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Fig.2-3 Correlation between the Test Paper Method (Dilution Method)
and the Na lon Electrode Method of the Urinary Na Concentration
of the Elderly Subjects.
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Fig.2-4 Correlation between the Test Paper Method (Dilution
Method) and the Ag Electrode Titration Method of the
Urinary Na Concentration of the Elderly Subjects.

Table 2-2. Correlation Matrix of Urinary Na Concentration of the Subjects by
Assessment Methods.

Atomic Absorption ; 0.6345***  0.5437***  (0,4278%**

Spectrophotometry

Na lon Electrode Method 8.1275 - 0.6722%** 0.5984%**
Ag Electrode Titration 6.4127 8.9889 i 0.7911%*
Method

Test Paper Method 4.6853 7.3169 12.8032 -
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Table 2-3. Classification of the Subjects by Blood Na
and Urinary Na (Estimated by Dilution Method)

Blood Na (mEq/ ¢)
136~142( 143~146 Total
Urinary Na | 6~14 31 30 61
(g/¢) 16~ 12 27 39
Total 43 57 100
p <0.056

No. of the Sulbjects

10 12 T
UrinaryNa(g/l)14 16 20 24

Fig.2-5. Three Dimentional Distributibn of the Subjects
‘by Blood Na and Urinary Na.
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Table 3-1. Classification of the Subjects by Gender and Age-group.

Aomori°N villagel)

Aomori°N villageZ)

Fuzhou D village

Age Man Woman Total Husband Wife Total Husband Wife Total
30—39 3 12 15
40—49 16 18 34 4 5 9
50—59 14 48 62 6 10 16 16 28 44
60—69 50 124 174 29 31 60 32 22 54
7079 35 .66 101 19 14 33 2 2
80—89 8 11 19 3 1 4
Mean 64.7 63.1 63.6 66.7  63.4 65.0 62.2 57.9 60.0
SD 117 10.6 11.0 9.0 84 88 51 5.1 5.5
Max 87 86 87 82 86 86 70 68 70
Min 35 31 31 41 42 41 51 50 50
Subjects 126 279 405 61 61 122 50 50 100

1) Exminee of the medical examination.

2) Husband and wife pair among the examinee.

Table 3-2. Urinary NaCl of the Subjects Determined by a "Saltpaper" Method

Urinary _Aomori-N village”

Aomori°N village

2)

Fuzhou D village

NaCl Men Women Husband Wife Husband Wife
Age  (pn)? N % N % N % N % N % N %
6 1 6 1 2
8 1 3 3 2
60> .10 6 10 1 1 4
12 5  64.5 19 727 2 778 4 667 7 813 7 571
14 7 13 3 4 2 3
16 9 355 16 273 1 222 5 333 3 188 5 429
20 2 W 5 1 ' 7
B 31 100.0 77 100.0 9 1000 15 100.0 16 100.0 28 100.0
6 5 17 3 2 1
8 5 20 3 3 3 4
10 17 * 42 ki 9 7 3 1
60= 12 30 86.7 48 90.71 15 840 11 822 6 529 7 63.6
14 21 48 12 14 6 1
16 11 J 15 J 7 7 10 5
20 1 133 2 93 1 16.0 1 178 5 471 2 364
24 1 1 : 1
sk
2t 90 100.0 193 100.0 50 1000 45 100.0 34 100.0 22 100.0

1) Exminee of the medical examination.

2) Husband and wife pair among the examinee.
3) A modified method (dilution method was used for above 16).
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Fig.3-1
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Table 3-3. Mean and WHO's Classification of Blood Pressure of the Subjects
by Age and Urinary NaCl

Urinary Systolic pressure  Diastolic pressure  Classification of WHO(%)
Gender Age NaCl Subjects Mean  SD Mean  SD H}l?::ftee;:io Hypertension

6~14 20 126 18 80 11 35.0 5.0

60> 16= 11 130 11 79 7 36.4 0.0

Man Total 31 128 167 80 10 355 7 32

Aomori 6~14 78 140 18+ 80 10 615 231
60= 16= 12 142 25 | 76 9 58.3 l 16.7
N village Total 90 141 197 79 10 61 " 222
6~14 56 126 19 75 9 26.8 » 54

(All subjects) 60> 16= 21 125 21 76 12 38.1 95
‘Woman Total 77 126 20 71 75 10 7 29.9 ] 6.5
6~14 175 139 19 w* 78 10 * 53.1 * 16.6

60= 16 18 141 19 79 8 I 50.0 ‘ 27.8

Total 193 139 19° 78 10— 528 116

6~14 31 136 21 83 10 58.1 12.9

60> 16= 8 131 23 73 9 375 12.5

Total 39 135 21 81 11 53.8 12.8

Husband 6~14 20 144 19 76 10 70.0 40.0

Aomori 60= 16= 2 146 11 84 6 50.0 0.0
Total 22 144 18 77 10 68.2 36.4

N village 6~14 35 135 23 80 11 571 22.9
60> 16= 11 131 18 75 8 27.3 9.1

(Husband Total 46 134 22 78 10 50.0 19.6
and wife) Wife 6~14 13 143 17 76 5 61.5 154
60= 16= 2 150 14 90 0 100.0 50.0
Total 15 144 16 78 7 66.7 20.0

6~14 13 120 19 80 9 15.4 7.7
60> 16= 3 142 32 97 6 100.0 66.7

Total 16 125 22 83 10 313 18.8

Husband . 6~14 18 114 25 77 13 22.2 11.1

Fuzhou 60= 16= 16 125 18 81 11 313 12.5
Total 34 119 23 79 12 26.5 11.8

D village 6~14 16 120 22 80 14 18.8 12.5
60> 16 12 119 22 81 10 25.0 16.7

(Husband Total 28 120 22 81 12 214 14.3
and wife) Wife 6~14 14 132 25 77 11 35.7 14.3
60= 16= 8 129 26 76 5 375 25.0

Total 22 131 24 76 9 36.4 18.2

*P<0.05 **P<0.01
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Table 3-4. Mean of BMI and Prevalence of Obesity of the Subjects

by Age and Urinary NaCl

Urinary Man (Husband) Woman (Wife)
Age NaCl 3ubjects Mean SD Obesity” Subjects Mean SD Obesity”
6~14 20 244 29 70.0 56 239 2.8 42.9
Aomori 60> 16= 11 233 1.8 27.3 21 23.8 3.1 52.4
N village Total 31 24.0 2.6 54.8 77 239 2.9 45.5
(All subjects) 6~14 78 23.6 3.1 48.7 175 24.2 3.4 46.9
60 16= 12 221 3.5 25.0 18 24.8 4.1 44.4
Total 90 234 3.2 45.6 193 243 3.5 46.6
6~14 7 243 3.7 71.4 10 243 3.2 60.0
Aomori 60> 16= 2 23.6 3.5 50.0 5 23.7 3.9 40.0
N village Total 9 242 35 66.7 15 241 33 53.3
(Husband 6~14 42 234 3.2 45.2 37 233 3.1 29.7
and wife) 60= 16= 8 218 4.0 25.0 8 24.6 4.0 50.0
Total 50 232 33 42.0 45 235 3.3 33.3
6~14 13 208 1.8 7.7 16 215 3.8 18.8
Fuzhou 60> 16= 3 192 2.2 0.0 12 219 2.6 8.3
D village " Total 16 20.5 2.0 6.3 28 21.7 3.3 14.3
(Husband 6~14 18 19.7 1.5 0.0 14 21.0 25 7.1
and wife) 60= 16= 16 19.7 2.6 6.3 8 205 2.2 0.0
Total 34 197 2.0 2.9 22 20.8 2.3 4.5

DBMI= 24

Table 3-5. Serum Total Cholesterol of the Subjects by Age and Urinary NaCl

Urinary Man (Husband) Woman (Wife)
Age NaCl Subjects Mean  SD Hyper"” Subjects Mean SD Hyper"
6~14 20 218 49 40.0 56 212 42 44.6
Aomori 60> 16= 11 231 31 72.7 21 214 35 33.3
N village Total 31 222 44 51.6 77 212 40 41.6
(All subjects) 6~14 178 201 36 29.5 173 214 32 371
60= 16= 12 198 27 25.0 18 217 26 38.9
Total 90 201 35 28.9 191 214 31 37.3
6~14 7 220 33 42.9 10 210 47 40.0
Aomori 60> 16= 2 234 5  100.0 5 206 23 20.0
N village Total 9 223 30 55.6 15 208 40 33.3
(Husband 6~14 42 199 32 28.6 37 210 30 32.4
and wife) 60  16= 8 195 23 12.5 8 212 19 25.0
Total 50 198 30 26.0 45 210 28 31.1
6~14 13 193 23 15.4 16 200 37 25.0
Fuzhou 60> 16= 3 189 31 0.0 12 200 30 33.3
D village Total 16 192 23 12.5 28 200 34 28.6
(Husband 6~14 18 176 23 5.6 14 222 22 64.3
and wife) 60 16= 16 197 ** 18 18.8 8 212 37 50.0
Total 34 186 23 11.8 22 218 28 59.1

D Hyper: TC = 220mg/dl *% P<0.01
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Table 3-6. Correlation Matrix of Urinary Salt Qutput of the Subjects by Blood Pressure. BMI and Serum Total Cholesterol.

Man (Husband) Woman (Wife)
Age Systolic Diastolic BM 1 T C Age Systolle Diastolic BM 1 —
pressure pressure pressure pressure
Systolic pressure  0.280 ** 0.408 **
Aomori Diastolic presure -0.091 0.586 “* (N=126) 0.221 ** 0.700 ** (N=279)
N village BM I -0.107 0.146 0.267 ** 0.061 0.226 ** 0.223 **
(All subjects) T C -0.305 **  0.018 0.148 0.093 0.054 0.068 0.081 0.045
Urinary NaCl -0.184 % -0.064 -0.109 -0.130  0.025  -0.143 -0.082 0.035 -0.001 0.034
Systolic pressure  0.317 * 0275
Aomori Diastolic presure  -0.228 0.586 ** (N=61) 0.128 0.687 ** (N=61)
N village BM I -0.058 0.082 0.172 0.058 0.276 * 0.239
(Husband T C -0.384 ** -0.036 0.198 -0.007 0.018 -0.074 0.206 0.042
and wife) Urinary NaCl -0.086 -0.040 -0.097 -0.118  -0.061  -0.050 -0.023 0.150 0.271-* 0.150
Systolic pressure  0.005 0.208
Fuzhou Diastolic presure -0.075 0.664 ** (N=50) -0.241 0.460 ** (N=50)
D village BM | -0.086 0.317 ¢ 0.217 -0.263 0.031 0.300 *
(Husband T C -0.115 0.123 0.129 0.201 0.310 * 0.163 0.135 0.248
and wife) Urinary NaCl 0.275 0.057 0.107 0.034 0088 -0.014 -0.051 -0.066 -0.121  -0.053
(N=Number of Subjects) * P<0.05 * xP<0.01

Table 3-7. Correlation Matrix of Multiple Regression Analysis

Aomori - N village' Aomori - N village >’

Fuzhou - D village

Criterion Explanatory Man Woman Husband Wife  Husband Wife
variable variable  (N=121) (N=268)  (N=59) (N=60) (N=50) (N=50)
Age 0.386 **  0.395 **  0.381 ** 0.269 * 0.029 0.195

Systolié BM I 0.153 0.214 **  0.101 0.290 *  0.306 * 0.057
pressure T C 0.122 0.022 0.100 -0.107 0.062 0.086
Urinary NaCl  0.019 -0.025 0.011 -0.073 0.033  -0.037

Age -0.047 0.227 **  -0.171 0.125 -0.083  -0.240

Diastolic BM I 0.219*  0.214 **  0.136 0.210 0.192 0.193
pressure T C 0.121 0.046 0.128 0.163 0.071 0.159
Urinary NaCl -0.092 0.063 -0.088 0.075 0.117  -0.037

1) Examinee of the medical examination. * P<0.05 * % P<0.01

2) Husband and wife pair among the examinee.
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A Study on the Correlation of Salt Intake, Meal Serving Pattern and Health

Hasegawa, K., Miyagi, S., Iwama, N. and Kawabata, T

Kagawa Nutrition University

Summary

To elucidate the mutual relationship between dietary intake of the salt to

health hazard, three consecutive studies were made in 1995, 96 and " 97.
In 1995(Report ), we have studied on two checkpoints.

1) Validity of the scleening methods for the assessment of the salt intake in
the district (China ) where meals are served in the large dish for the whole
family. 2) Validity of the urinary salt measurement as a biomarker by the "Salt-
paper"since it is the most convenient scleening test method in the fieldworks.
For 1), so-called "Inventry method” is good enough and the results were in good
agreement with 24hour-recall method. For 2),urinary salt output of the subjects

by the "Saltpaper” showed many scale-out measurements for some unsolved reasons.

In 1996(Report [I), we have tried dilution (2x)of the original urine of the
Chinese subjects which showed over 16/, which is the highest scale of the Salt-
paper, by distilled water. The results were in good agreement with those of the
Atomic Absorption methods and other methods which make NaCt assessment by measur-
ing Na¥ion. Another finding was that BMI of the subjects showed a significant

correlation with NaCl intake.

In 1997, the final year of the project, we studied the inhabitants of a rural
villege in Aomori to compare the result with those-of Chinese subjects to find
out what measurement could be the best biomarker of the salt intake. The results
are as follows:1) Saltpaper method is a good for scleening to check the output
of the salt into urine which is said to have positive correlation with the salt
intake. 2)It is difficult to be the best biomarker, however, because other
markers such as gender, age, obesity, etc. are related as well. 3) Salt output

did not correlate positively with blood pressures of the subjects.
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WAeERN OB S 2 RBE - BRIEICET 5 LEZNTIFR

BISATRE A M (RRBERE AR
e BN BF (RIREKS )

RIS, YEBRIET ORERE LA RETS 5 —FRE LT, ERMEFRIER EOmE(L
wtats REBSEOTRECHE-T, 120D 4o RER BEL L. REIX4H
Fho e b BFHEEE bON, 8 2 RTRE  3SERFIILZDERMETFE L L T2 &
A, FNH3ERFISEVAEMEEZ D DSEHICL > THERIN L bDETUREL L
<o TSR] XL, H2EFICEHCEFEE L O4EEIC L THBEN S bOET
RIREEE LTo MHERISHT ARIEARME] LAk L. $EFETIE, ERaEY (En
ESARY) OBRENE D 22 TEENER (LS ORE & EDERILE A,
FORR, BTEEE, LTHEL O MEMEZERT 2ERICH ). KTFFER,
B EIC, B - BEASBONBREABRT A EMICHE Z L, FBTHED,
aY (358) DREICSASFEOKRE JICHTATMOEEIL. LTFFELN DL, B
ZEASHEE L7 SRR, ()INF TOMREEMTL, WRMETE OREE —R(L
T2k, (A NVREIERETOBREIRET T AL, (3)IRBRIELE OEHVELF O
BARETT A28, @IV EZZ VAR NT ORIFICRER SN L ATE L EIRIEIFE &
DERA TS A2 L D4l ZHME LT, 5878 () ORFEEZHRIHEEL 24 -
o FOER, ENMEITE, ()EMER L RIEFSRIEC SR DY, B GRE) B
PR 5 X AH BTN THA I L, F7z, FARIIAT HEAD
b (BRLAEDC) , BESIOTT 5 EHLE L BEORREEOEN DD Z &
PHBLSZ. €51, QFBELTVEA MLy F—BPA FLAREESSVE ) 2
S mhS, O— YT AY A VHIEREESRIL W) FRESA bz B)EIFE
Yy (BEE) 1COWTIE, $ERIS) T CMFERRR TR,  [2 1] RS [HIR) 2677
WEANC D o7z F72, @BREDEDIY Y=LV AR THIREE DR 2725,
B, ERICB 1T ARBEOBE T LA OF A DR DT C 72 5 2 EHH
BAL7-.

U osEEREIY [SEPRPELT & ANEIRAUTE) & ORBEMICEIT A TEIRIZEMAE] , 6FBIE IR
SEEEMOBRI T % BB - BAFICEI Y 5 LEFEMAFE] L LT Iabhi
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B EAEY ORI 5B - BIFICHT 5/ 0B TR

BRFTRE AW S (KBBEAR A
SERTIZEE - EAN AT (RAREkEE X2

Lﬁ%@ﬂﬁ%@%gﬁtﬁ%ﬁﬂM%ﬁﬁmﬁ%(@ig)

fti(sodiumchloride[NaCl)) 1%, AEATEBIDMEFIZLELE SN AL EDOEDS, —HRIC,

FEI SN TWA Evbilh(Denton, 1982). F 7270 &) A OEILESL H & MTFFE 72
EDFIRDFAEICES LT 5 & bIRE N T 5 (Fregley &Fregley, 1982). AW3EiL,
ZD & IS DOERLES | IIER T A TEIT 2 &£ WHIRRIEFIZL 50D TH 5 L\
IRHRD b LT, EDWIRFEFH DI SNALD %, ITEEED ISP L IRET LT
WIZHLFTHEBDTHAL. TITIE, FWFLEROEELED, F-z0hREEEDS
HEIH S, IEPREITOFSE IR A BRI 2 F L0, & OIIERETF O BRI B 2
79 —FE & LTRSS REZFZE LT <.

1-1 IEPREEHOFEICRET 5 CNE TOWEE

1-1-1 B - BEAF - $EHL

B, EST, OEEZBECTHECID L2INGWE (BEY) 13, WEEZE L LR
TR R CEESH, AL LICEANMIERET, OEICRYAENAS. OFETIE,
FIRE, RE, AEICL ARIEE T, 0 -mwT (BAVIdEE L) shs FEL
(i, 4H, 1996a) . TNENOBRETEIHEAET 2EREZFE, FtnoxBL THE
SNBREERE A WS 2. LETE (EML) 1382 5. 22T, BOEaRYEDE
\ZBRER RAEBBRE A E 2 72, T b, HRRORE, BRI L DR S stk —
NRENE DFAE, ERER BEMOEIUIEET 258054, B - FIEDORETH
B, INLDRENEFEHLESETH bbE, [HkTHsI dbhs], [HEkRI
LTBNLE - $T2%2ELA], [HEHYE BHEFWE) 2T L1855
fa4en®z iRk, e »WEEINns], [ERWE BIoaFWE) 23R T2shL

> oStEREIE [EPRMELT & ROEENUTE) & OREMICEIT A ITEIFREFMRIZE] , S6FEIE 1R
SEREYOBINIG T REE - BAFICET 2 LHEFMME] L LTBIhebhi.
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HUEEEIC X ) —TCRICHSE S, FRICEMZO LDIZ [BWLE] Lv») YRENE
BEET BADPOE IEZ LML EHNEVA, BLLE (F38) Lid, BMOEREN
KX CEASTAEAMNEEETH S BEL LI, AH, 1996b). & HICEYOEIUTEE
BIS3 5 MBI, bV BAE T AR (EBRATENER) SRR (R
Y OATE N %08 U TR SN ARBRITEIMEN T 2 bbFE) 1ICL W EbLikiT 5. fl
213 BAOETESY D 725 TREEEICHET AFREMD AG I LI2L), EHRYE
DIEREEVEIT AEm AR T 2356 (EERORMIE) 28 TH2.

18 4

Ry

iR (B9 EHR) WE
DERUZET 552

BRME L ErR \ U __§ g P
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BB =
Tl

Fig.1 IEPRYIEEIMOFNE

1-12 & N OOIERRIELF D% E

v N OZERD SILBHIC T TOERFEFOFZIZOV T, EARBZRFERIZOV
THHBEREC: » T\, BEHSSEDOELE 2 SRS % I L7z Berstein(1990) IZ &1
i, (DEFAERASEREI T L TREF 2 TR &) 20, QMEIFRIDEEE (BR) L& bITK
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520895 2, QEMRWE (it &) EMOMEERDS, T 0% OMEHEEIT D5
EIINTENLRIRE G250 E D, v ) 3EICHES* BN THI LN TR,

t FOFERE DBV EERTIE, RO BEIRMERL (FELF) 13, HBRPER DB 4
HELT, T TS o721 (Desor, Maller, & T umer, 19 73), ¥&BRICH L CHEER KG
YA EDBERIN TV 5(Crook, 197 8; Cowart, 1981). F72, $rLER La~8H B4 D
SR Z A BERRTIE, BRI Ak R T 2RO L C RO T VA
(Beauchamp et al., 1994). ‘

SEPRELF D, HrAERBKMEIZBI 5 20 L) RAHED SIS LT, 1RO R EIC L b
RVEEEIZHbOND ZEPFE SN TS, F121E, Harris et al.(1990) 1E, 16~2504
2B 5 B IERIEIT A BIER L TV h, X TR E o7 4R, EERLFTICRSLLL
POPE B T2 Z enhb (BILICE TN A ESEE I E b TEY) |, FRERO
BT T680IITEALZ R ONT, ZORIICREIFITSET 5 & O 72 EE0EE (Y
W70 r7 L) OFETHIEVTESNG.

Bk BA T, BESUE, A045~64 A, REAMERD IHZAE 1o 7-EE
HZE L Tiroons. BRI, HEEZEDL L TRHEDS—FMIAThS b
DERLEENDPHTHED, FO, FEMIIL2EH DG 2 5N\ LT 168,
SHITERE, BES, REERICEYEEIRL L LT ATEMEROS F 1) HBERL 2 IRE
LTWa L bIgRsnTns (R I1L, 1996) . EERFEFOE T 01X, FOM/IH 5 DB
D% D) T BRI o TWAEEZ B ENT X2,

RN BT BIRRFEIF DO £ 1) 1ZBeauchamp 5 12 & o THREFE N T & 7= Fl 213
Beauchamp & Cow art(1990) Ti&, BART X I ADLIB18% (46~68384) DIy
FEIFIREEIZ0.3TM TH A2 b b 57, ZDH(20-397F ) DFHFEIFHERE 130.16M Tdh -
720 T A ABADFHBIEREIRE120.18M DRI E VA T 5, ZRD03TM &
S BRI AR CE M LV 2 5. ST, 188 0B FOMASbET, 14
HUIZBNWT, FOBIHREEDIARDOZNL Y b ENE WS D TH 572, Beauchamp
& Cowart (1990) 51, BART A1) 1 ADRE124(81-12584) 122V THlEL T
BY, £DOMEIZ04TM, ZOHDMEIZ020MTH o7z, F-HAHEEMEISRE,R 51
ARGE28%) DiFED, 50%050.24M DL EDIEE OEIEK 2T L TWAB T E25, 4
JRIZBIT BIERFEIFOR T D ITHSEFINES, REEEIIES L TwineEz Hnse.

DRERP O REINC AL ND IO &) %IBEREIFOBE D12, HERIIES L Twiank
ITHbH. YROD, BEYEENT 2F /-5 BEIFRETH Y, TORETOEY DS
RES B (EITTHER) OFEIF20.16-0.20M &\ ) ki, #OFRETE 2 bhs sk
DLV FOHHADLDTHBEEZHRETHA . 2F ), AEERLTWL LD
LD OB VIBEOER 2R - BEBEFATVE LWV ZETHA.

FATEBF— 2 DROENTEY, T0OX S 2GR0+ ) A\ DEE THEL,
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F 1 OEIC 2 TFRET APII0 WV TIRBREIC o T\, EbIC, ZOEYIICT
075327 &nTwak Bbils LT OFSEN L L X D82 TH 5 REEROBIR
EEE) 45, YO X, FoEOBREC, ERETORBICERE b OBt OWTHH
BEC 7 5 T\, ZOTEOERD 5 Wi ZOREMRICE 2T, b DLRHT
MEL-EICE, BTSN AENEERRADZNE FLEREICZ > TV DTHS.

1-1-3. SETEIODARERIC & B IR D& T )

BAE FVIETIE, BEAEER - ERIESEH AOENAE Ok ORI O
EER 5 2B aﬁﬂ%nfwé@glkmmeml1%11%@.:@&5&”%
¥ 2 YER TR, LR - BREHICBVWTIRONE S DO LE) », S LI

WRREEET R BHE) W [ZoWTIELT LS B TIE R .

Sullivan and Birch(1990)DZEIE, ThHDEMICKLE Y F 252 T{NBELDTHS.
Sullivan 513, tofu &\ PRI & - THE 2B, WP HER ETHREFIT 720D %
EE R, B0 EHIE U O b i, R, BB BIIL U TR
WS LD b DThor Lo L, WL, ERLAAWIRENTHY, FIZIE,
salted tofu ((EBEDTIE) ~OREIHIEE > Th, WHR—RITTT 2IIFOR TN &),
Wb AREALDIFRIT R Oz o7z,

Sullivan 5OEEIL, GRIZBWTY, LKA D BIUEERDSE O ROV % 7250
BEVD ZERRIELE V) ETEHETE 5. BLAMRAT & 2o I EDOEH,
b B L Z Db OHEERE Lo 720%, BIZZDOERDS DFHr e EOREEIIEIL
DRONTE 072D, IZDVTIESS SO E iz 5. BEMICE,
DAY OENREZIFE () Lw) T, H5VIZEEOREWIITISRRIST
WSS NBMIIAREND LD ZEFEZICL L, 7oL 2BRDTFH LD TH o7z
YLTY, SR LTH, B ERT 2HEOSWFIMES ERFT 5 L) X 2o Tw
(LDEFEL) 5.

LLBEIOLENEIORREDS, Z0% (AR DRI (W TR OERIES)
VR B A 52 5 H 8D POV TEBEN 2RV BO N TS, Ty b
% FA-FFZeTidd 5 5%, Midkiff and Berstein(1983) 13, BEFLEADMFICIES 2 BISE,
B IE D LEBRET ORRIE % FA-7-. IO SR REL, BROFHRE OTLTR
L7, BRI TRCEEN RS DThot. 7y FOFKERERTE MIZD T LEM
42 = LICRIEIEH B S, YaBRRELF OZIEND ) (imprinting), & % WA (early
experiences) DRIV TIBEM THDE VR L.

1-1-4. B - #E5R
Ve BATEND , SEBIEMICT O ST A SN TATEIR D EAEERIC L D2 R LTV TEIRK

_8 0_



SEDDH Y, BE, MEILEDDOTHILN VLD L LTHELT 5. FEE W) I
B EI2B W, RIEIEEE, BEIIER (FE) (L ATE0RE AL END . IEKIE
FIZDWTIE, RPUC L 2L GrERERS IS8 2 B~ D ERLL - BEE, SEFLE» S
IBEHRIZ AT COIERET OEE ), FERD SRAIRIIOT TO X 0 RV B DiErkrE
TFOMEL) SRR Clddh 575, Bk RO EIER & R L 5 2 ZIED 1 o8tz
bELIIIBETET, BREHOE S 54088 - R EIOSIREES YR OB IEERDS
EDXD) REEE B2 POV T ORI TSR TETH 5. B & RERITAHE I
SL7-BRRTIED 525, ENOILEE, BHERAHEIERT VWE 2T, IRRPEIFOERRICD
WTORFZRIE, Bt - BEERE V) ZHP LT ONENETH D &\ ) I REEDOHHMAD
WL SNT-BRREIZH Y, B0 b ODOFEERLEFFIE L) 2 Fga SN7REIZH 5
sz 9.

1-2. SEBRIESFRI E REEDBAFE

1-2-1. BF3E1 | SERRFERHRI D& DT e RZ DB %

AR TIlE, X WEE 2T~ AT 5 2 &% BIOIZ, IERRMERTF ORERE % fiEL A
FELDAEMROBREEB I, L, KEFEIZAT7RIREESOZEIEL DT
HY, TR, MORFETOY 27 b — L ORFFERERE AREICFIH L) 5 W Rek %
BRLZZLDTH A, LEEOER CTHONLNLEET A M 1L, REBEREICL->T
e EN A, 22 TlE, TORBEBBRIEOHERICD > Lo T, EHREHZAE L) AR
FEDVER R KA 5.

1-21-1 REOCBN BEOEFEFECALNG, EREATFOTEENL #lE LD 2 RE
e 5.

1-2-1-2. TAMOER TAMOFRICIIL FELERLDOVH 5 (e.g., HE - /UK, 1975)
B, B END bOWFFEREETH 5. Lo> LIROIF AITEML D TH Y,
THEIME L ORBEBI o T0A bDTH 2\, & HITKROIFAICR ST, —
fRic TFE -] i, TESE (BAR) , ohiE, CORE, IF& ) 2o
uwviogs [BFE - i) ORERE#MT A Lixnd, B, [ESE AL , Zh
75, HFE R 72 L) 2RI E AT o T, ZD X R Eb, AR
BT, SFEREELTAWTISEGEERE AV Z L & L. hhEREe 1d, AR
SENBEFEEOF 25 (BE) —2DbDELTERIEL L VI FETHY, FATHIR
(Terasaki & Imada, 1987, 41H,1988) * Z&12, Ex2LTHZ L L LT

1-21-3. FREHOUGE LR 2680OKRFEF MR, [HEDr LD FIFATEND
B % HEEE &Y, FNE L L ICTFREEOER 2Bk o7 1EEIE, K¥EEE
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CEHOANBEICL Y, [BMOBERARICTLIIL] [BE2FRHLETHIL] [Dh
NRFTVEMERAVSZ L] [FFENLERREYRT A 2 L] 2 EIEE L5475
7o(cf., 7k,1987). FDFER, 34376818 H OEEER SN,

1-2-1-4. FHREOVER IERMEFZRIL L TWwa & Bhhs NEDIHE LG
PRBLL TV EBDbNBEE ZAHICL 720 O %208, X6 IERRO BRI BN, &
i 7: ERIC LT EN, WEMZERTE 2312 L2 b OESIERL 7. £nehst
7o 72X OXFEICIE, A, BOFRESERHE L. HrLe LT, [ [BhocFEsb]
1Zho &b X HTIEFEALLEDONL FHEBATEDRRFT ZOTHATT S\, ALBl
HehTdTrL s, HH0iE, ELLIIHETEELLWIGEELNH B0 b LNITTAD,
FOBAT LN EVWEERATT IV, ADBYITN2ORRT £HEBICH 2o THEL
TF&EW, [JwEz] [DA2VwER] 3d) FHADT, EBEICREIAIELTTS
Vv, | WS IER, BREBHEICER L. TR L TwA LB b
BROBEDABDWTNDPIINETZL WL H I L7

1-2-1-5. FHRET— % OUUEE L o

WERE  RETRIOMEE KFEOKFE2008 23R ICT— 7 2 IHEL 72, ZOFHE
Eid, ZF194%, BF200FTHo7t.

FhrEx  ATIOHEZEORERBTIC, IHEOEESMIEIY)BI 2ok, RO
—ERi, % A%¥EE L TRV ST,

EEES EREETFE R L TWA LB ANEOEE 4R L/56% 1 5, 1EkeE
FEFMEL TWirne BN aEEZERL 56 %0m L LTRHE L2
RE*HERTAEBDEE 295 OIEHIZDOWTEHOHT 21TV, AB—HNDERYS
0200 TF (0.80LkE) DIFTIZH D bDaxt # AL L7z, FEB254F 122 T, RE-IH
HARRG % sk, AR DMEH 030 LT OLDEBIL, HH-OTRE—EEHMEE %
broTworz, TOEEXDEL, HREL Qa0 EEY, REZIRISERT S
HEE L GREREO#H AL, 34205.59) .

145 DIE 25 7 A EREICOWT, TR, BFHZLEORT%E B ko
7z A, [Hhbo%iFt] BFrdt s hzoc, ZoRFREK L7253 0EE%
AL, 125 0IEE A5 RER HER L7z
REOHRTFH#EE 2x0EBEEARICERTHL b Lo, EAMEL LLEDOFE TR
%3¢ L, varimax@#EEEBIh o7z SRFOREFSEIISH TH o7z (581 BT
25%, & 2 W 10%, & 3WF: 9%). Table 1ICHFEFE L LBEHEEL LOT.
%1 /T L5 2 W3Rk %, 55 3 Rl sk me [ L T 5 LFIRT
X2, L Ludo®E 1/RT, £ 2RFOEVIIDWTIE, 272567 LB TII 2.
REHEBMAE £14xt ORERE L SEEN & OFHHHEFEH130.50 (0.38~0.61)
Thol-.
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REBAOSM REFRIZOE 252 (H8) FTOHMTHo7/2. T0O5MmIE, 04
H519%, 1 FLED5.8, 11.6, 10.1, 9.7, 9.2, 10.6, 13.0, 10.1, 9.2, 6.3, 2.4, 1.0% & 19 b D
Tho-.

EEUOWMET 7 —5— - JF v —FVroaz20 k) EEWEK o) koL &
RIEEAFRET0.85, £1HRFELE2 licHL TABRCY % 100 B 3t R B T0.900fER 1572
MREE DBIR & O—ERRREEIREEX BIE S 2GHQ (Il - A5, 1985 ) , Aok
iz 0B O TR BRIRRE %(HUXET%HQ(lmada 1995), R KA R (g &,
1987), EWprar i imllE RE FRXES) 2R—HEREFICER L, REMOMEE 2%
FTL7c. AI23%E3, SRR LR L OREXRETS 2 TRV BT, F242E1E,
AREOHEIMZRETTAEMTER L. TOFRERIL, Table2 ITRLZE DI, &k
FEFRIER FEE ORI TS A 1 0o 72,

Table 1: 12IHEHOR FAWE & @M REZHEEE

HHE Hv1 E¥2 EF3 L@k

3 ERIUEEHE OIS TRNET. 060 032 017 050

WO X CEWICRITY AT ETY. 053 006 003 029
6 AV—IEFEODIFETT. 040 000 029 024
13 BRORCT — X VHRFETY. 053 014 015 032
14 T AVOHIERATLET. 008 070 001 049
18 HRIEHOBWL SIIRIEOR TR 5 L B 7. 016 062 001 041
17 BRIEH ORI IR AR E T 057 011 008 046
15 ) EACREFEFEI QAP TRNET. 038 008 069 063
19 RO FTWEERIATE TidH ) LA 071 004 012 052
24 BEITICESHONPIEE AN DD ) LBVET. 001 061 023 043
26 Ry FFy ZICHTAS—FRizoB8) EDFTRNET. 001 012 085 073
4 ETERE?T S ENEVTT. 049 000 029 032

Table 2: 1 2HEBREBELIMREDES L DA

GHQ G-1 G2 G-3 G-4 HQ  SSS S-1 S-2 S§3 S4

T -0.09 -0.12 -0.04 -0.13 0.07 -0.05 0.09 003 -0.06 0.13 0.17

n 112 116 120 120 120 120 118 118 118 118 118

p n.s. 1.S. 1.S. 1.S. n.s. n.s. 1.S. n.s. n.s. n.s. n.s.

%(jsﬁl G-2, ?;Qg ng GHQAOTRIRET, NEIZ, BAERMER, TR DR, &5
BE ERKEER

F728-1, éz S-3,8:41%, SSSCUIHAIMERE)DTARE T, JEIZ, R ) NVREKE KD

21%@(@1}3 EEa % R B FIES), X% 4L L% WER(Dis), JBB % ik EIR(BS)
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1-2-1-6. 3EPRBERFRE

3 WT-0 BREEGENU5% & 0T LB WETI 2 wS, REHEBMME, i
W EENARR, RESASAE AT, ARER, REORELIRLT 5 R
P L b BRI LT WA LT TE S, T/, MREL OMEN AL
Potr b I EiE, A b ARET L 7EERETRIEL TV 2 b D L ARE TRRE
LTWD SO LbDTHLENR B,

122 W2 4 BARA A RINEIC X 2 EREF AERE O REL

BFge 112 B 5 BREE5EINT LA BWETIEad o7z, BiF 2 Tid, BEFRO/KE
4120 C (BERBOBEIL) , BURELEAAS.

1221, FAFoFRR 4 BRBOEFIEREZR .

1222, FRREOER BE2 THWLN20OFHER = b byiz. —&0HE
B (HH9, 12,20, 230V Tid, KECERIEDL WX IKERL, T—T4 7
AETE L7, $708E ONFFICO WL —RRERE L7z, #Homaad, A2 CIFIIERETH -
7S TAID o720 EMTIEES] HACE [1] %, (LB VRIEATHS ]
et (2] %, [EbEohbVwiIEBTHA] Halk 3] %, [BIXUS7Y EHT
3E 2] A 4] 2@RL0 IERL, BRI, SHEMIODS ¢ Ha
¥ COEFE &I

1-2-2-3. THRET— 5 OIUs &5

WERE  [LETRNOD 4 FEERFORFALVE ARICT — ¥ s L7z

FEX  TREIFEE 1 L3RS 5 LEEOFERETIC, SREOEESMICL B
frote. ERO—ENE, HBEEM L LTHW LN,

HEES LT E LT b LBDNREDEEISE LT [Uo7eh) E5THEE
2| LA 7IEAE A H, VERERERBEL T BN ANEDOEBII LT [UFo72)
YUTIRT S| LEZTEAR 1AL, FOREEERER2A, 3REL

BF2E 2 T2 5 72128 B ISV T ORIRS T O RHEEE L724HE ThR<2S
HEHOFNFUCOWT, AREIR LIHED R, BIFE1, B 2ETBI 27t
Y oA, MEOERIDTEBL 720D Th o7z T, WIS 1 TREMICREL RS
AIEHEE E 2L DIZONTIE, 1HTEPT 5 DLk o7z
RE*ERTAEBDEE FOEEFLEUIOWT, 4BFI T NDZERIC
BEER D BB D E ) BITOVTIRET L7z, T (17w L4) OFFULFENED/ &
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RIBEXT D Ho7:5%(8.8%), FRICRIEL % AEBIXFEL 2D 572,

BgE 1 & EfRAR HEET, B3R ] CIEO N IZBEH I DLW CRFOWE T 72 BEAETE 1
L EDEETLRFPELN, TOREFSFERIIN ThHorz. HF5EIFE o120 R
FORRIIHNFETDH o /2. £ITUDOT, TR 2EERIC, REBRDI-DODIEE(L (EE
FCDERFT ZEE LT

W 7e FUCH A & & AIRER (PREM) B4 L, RE-EEMHEE %5k, BEED
BWEHEZ BRI, 21BE . FNO0BEEAORFEET Azl 2 A, BEEE]L L
FOFET ARTFHEON, BREFFEII6%E:. L L [THEEE THMEND
IFd] EFERENDEFHH 07272012, EEREL, IBHEIUCEET 5 L BRS/:H
FORIEBL, TN ONDEEDOEWIE BN (HE$1,2,7,10,21,22,24,25) 2 BAL L
7. TDRERBONBEENORE-HBEMEME koL 24, EOBKICEVCEE
BHorz7zoll, ZOHEEN (HE 18, r=0.12, .30~ 602K &, 1HEAMIZLIAR
FERBRLE L7z, Bl THIZREEMC LB REL 57225, RE%1EKT 5 HEF 52
BIdIC, FFE2 TELNZ1 2HBRER, Lk, UGTHUERRREL X5,
YETHUEMRR EORFiEE INECRERIC, TRFHEZRD, BAEE 1 D EofkET
varimax[Al#R 2 fTo72& 25, 4l -F 25861, ZOREREEEIFS8% TH -7 (Table
3). B1ATFIE [BRORVO DD | 58 2RFIE [RIgAkEm] , £3 /T B8
BENORERT | |, 54 RFIE [EHPRAOIELT | SRS Nz 4 BFIZOW T, 58w
BRIIEEL 3 O—HEZIOAR S /A, BEM4IZ 3L TH R BB AR oh
BT e [Emek] SRR 7

Table 3: 12HH DN FHEME L I@MKXIEEE

HE W1 W2 W3 Bya St
3 ERIUIElE S0, TRNET. 019 007 000 083 0.72
4 BIWITITEREPT B EHENTT. 013 010 064 032 0.54
5 WO XL EVRITYAIETT. 007 -005 077 -0.05 0.60
6 HV—IEFEOHEFETT. 001 073 -007 -024 059
8 Fr—NYDFETT. 069 -006 -015 -008 051
9 WL EWBILENHFETT. 024 005 076 -0.07 0.65
13ERDIRT — A Y FIFETY. 062 004 028 -00I 0.46
147 =2 O EERRATLIT. 065 028 002 028 058
15 9 EABEFEFEI (S APTTRNET. -0.14 062 012 031 051
17 BRIG T ORRIS V) 2R\ D & TT . 051 008 026 031 043
26 kv b Ny ZICRRAY = FELoRY EOFTAREY. 018 071 -003 -037 067
24 EFITIZ Y NRA TP TENET. 009 078 007 019 065
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1-2-2-4. LETMUERRFENF RE PR CHEONAREOREF5EIISEHTHY,

el TERONREDEREFSRELWL T, ZORBPNILER L. REEZHERT5
HEAMII2EF L TH A, 2BEMFICOVWTIANEDY, H@ETAHEAMII0OTH>
7o ZOX I, REZHEET 2 BEMI—HANED 57205, £ ZTHEL T2 b0
ﬁ,m%«@%ﬂ,mﬁﬁﬂ%ﬁﬁﬁéﬁ@@ﬁ,Eﬁﬁﬂ%ﬁLT%fﬁébﬂﬁ%
SKUHER S RO DD TH B EEZ L NB.

Wge 2 Tl L7z 4 RF2ME o/, E4RFzEeWamsr b 2HEEN—DL
il FE1RF, £30F, F4RTIILROERETEZRBL TS EEx LN
LI eph, TRRELLTO (BT %, £1RT, £30F, F4RFICANE
OBEVIEB AEE, FRICTARE L LTo [HEskE] 2% 2R FICBmE NV IEE
BECE DB ESNA L DLy 5. RE—EBEME O#FIX, 031~0.58 (F3H0.44) T
FRREEL LTo [YabkiEt| o RE—-HEME O, 0.40~0.61 (F350.52) ,
F - (AR ORE —HEHBE O, 0.64~0.77 (F10.71) Tho
7z

1-3. ZEBIVSRERORE

WEe 1, Wige 2 T, EIZLT300% 28R 5 T DB L w3t R IIERIETFER
OB 23 Ah 7. TORREONIEBERHL, ZNhb % AV ORI O—RBE[E]
YEEL D B LU END L DTH o7z, REBREDEA,LLTHE, ZEMIZEL
T, BEMERRER LY, B TFR LEICOVWTOREFBI 2bhbRETH 5.
7-EFRME ICDWT I, E«Tﬁﬁ?ﬂ:i DRED R ENTL I, (IRbIZoWTIE, BIfE
—EETTRTH S, )

AR, BEXTRIC, AR SNIZERREZOE O THWAZ LR
TERV, SLILSEORLZLIEAMBEICB VW TLF0 T T THATS I LITRTRETH
5. LALEWRS, RALPORE (RICALTA) 2L ) HEHZELS TTRETHIL, €
DAL » TEL NI EREABREEIC L > TE O ERIE, RABERAEZRZR LT
LEFICBNT, FOMMEERTIEITTHS. ThbBALW ) FEORLE ZIEET 5
ZENTE B, _

BlziE, OISR ZIFMIHo72b DI T 5LV ) TA MEIIDWTEZLT
#%. Beauchamp & Cowart(1990) 43, 467> H12SBADYBEIFRIZ,  [FE BF FH
X (the new tracking procedure) | &\29) FEIC L HIRKFEIF ORI E 2 HAT WA, Zhid
Booth et al.(1983) DHEAXBZIER I NI D TH L. TH) Voo FELIHNI S, #HER
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B &ciéﬁﬁm%ﬁﬁwmmtt§ MBEAFGIC, TRETH B LEZ NG, 4
ZOFFEDOHMEE LT, AfeE#E L TE %ﬂtﬂmﬁﬁ%lb“@% 12, F7-fhoBlE
EORLH AT T2 FEE LTHY TV S8R SN2,

BEFLOSBAIG SN, BRFECTOMM 2B E T2 & (— B RER LS A AT T
%%E%,%uﬁﬁif%ﬂ%,%ﬂU%%@%th%),ﬁ%ﬂ@ﬁPﬁéiuiﬁ
TAFERERTHS ). DRBICBIT2EETE ) —FOXEEAD, FOZ0%D
BEYREIFIZED & D B A RITT RSO TIE, BEDE 2 A, @A Tk

vl 4 DR OEFIZONTTL—KT 25 0TId R (FELIE, 4B 4 1,
196 ZZ M) . AROFTENIHEER (3F) HSAYIETF ORI 2IPER T 5 A
DWTIIE 4 DEFIAH EN TR B0(FE - 4H,199%), FEEEFZEASE DV Tz
DUPURTH B, FRIFEH, 41k, SERFEIT ICRREN 72 b DT 545, BREITF—iED
TR O BRIRIT D OBEB S TENUTZNTH 5,

2. SEPRIE LS & RORIENUTE) & OBIEYE (KREE)

EWEEL T, ZORYOFT 2EERMORS (REER) . BIEATH 5 HEE
DEBEOERNRRE (HHER) . SOI18M - Rl o E8keE (BEhER) DT,
ANB &L TS (RAERE) DL BIBEEANEENT 5 2 L2k 1. i d 2t Aies s
LESNBITEITH S (5, 19972 ) o BEN. HREOFIHNEHS TSN, F 2T [
FRIZEW (B2) | bvolab ORI EFICETATFHR (L2 (83) | &
o PFENC BT B FHIIC RO E HEYOEIL (H5VITFEER) 2dEST 5 (4,
1992) o T/RHEE. [BULW (390 ] [BWLZS (F3F23) ] bvior

(MR) DHED 2 VI ZOTFHIEDE | B (b5 WIIIHER) 2iET2 (B,
1997b) o

EYVELF(food preference) & id, HFE DA% BRMIIBIN T A fTBMEMIA EPE L . [
WENI, BFA, T E(ike) L FFIIRDONS (S-H, 191, 4HB1996) o LA L. [HF
& EWIHBER [Bwlw] EFAETHVLONALZ LA, bUbIUIAE. [Bw
LWBFEZZ) b, BRG] L) MmEBEELL, T2LIELIE [BEahb, Bw
LWIFEZ) | bv ol AROGEGBE LI b E L E, L L, LT~/ L 12,
BV IE. RPN LEIBOTEAERE T A2 LIk o TBEE N TV EE X 2RETH
5

BWELTF ORISR E BUENS, 2N EORE DBRER B2 LTV A RICDOWTIE
%ﬁfi&woﬁ%t&ofwéﬁwwﬁékiofﬁﬁéfééiL\ﬁ~@ﬁ%mﬂ
LTHEAEEREVEZEZ OGN, 610, RAEBESHEIEALHoTWwh L bE
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3 ENBTHTHD (4, 19972, 19970 ) o T7o. FRHERKIE IIFERNELATEEIC A
BNALIEETLH LI EDEEENINETHL, TNDLHRILhb, AYEHD
R % S L BB OB DB L T S EITIIR & 2 RE % L b7 )0 AR,
WL AR Ve A (ENeEEY) ICREL . EPREWITTY 2 REPERIIR:
T EIEDR SR . BEDBEFERL OO, WETAZ LEEME LTV 5. A
Zei3k 7. HERAY) (EHaEAY) OERIEIUIEIRE b DERFERL WL LT
WD ERBIETATO Y 2y MERERO—mEE) bDOThHb, £IT, KRR
W (ESaEEY) OBREIE O 20T BEHRNZER (CHER) DEELe A &R
2 L 4TEH D BINCAMES A LIEBOBREIZIRETT 5 2 & A b,

(1. LaRBE TR Ze DL B & R IR RE O BIR () | ICB W Tid, SRS
ﬂ@Mﬁ%E%t#%Rﬁ@ﬁ@m%ﬁAto;:fu\iﬁLtﬁﬁmﬁﬁuﬁﬁ%%
A BRI T B EER - TR L RN L OB A RETL T, E AR
12, Tmada(1995), 4-H(1996)D5ATAIZE 2 OIRB & B AW - BT 2 —RAIRRE L
N5 EDREREIZOWVTHIRETT %,

o1 FHEL BRI, TSN, REEEOBENE (B A ERIEE DR

2-1-1. BHH

) - BATENC BT B —ARAVRREE  SESIEIUCHTY HRREMREEE, 1RPRIERF. EEIROZ
BEREEORE (FERER) 1ICET 2EMEBRICOV TR 50 TN THORERZT
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LAz L7z, Table3 (%, SHI9HDAER, 4 H(1994) & FHZIR HEE AV 7356 (R
HE) OFRFEAER, 72O NI CIRA L IREREE (REE) Tha.

Table 2: B AFEMDEBQD RFE T =

HF1 HF2 KF3 . AT AF2 R+3
[#mleg) (4156 HH M&Eshey ] [Hmle ) [445m)

HE30 0.03 0.04 IEH3I 0.12
FEH2 -0.05 0.03 IEH24 0.15
HEILS 0.07 0.14  IEHS 0.09
HE20 0.04 0.15 EH9 0.12
HE28 -0.08 0.10 IHHIS 0.29
HH14 0.07 0.138 IHHI10 0.03
HEI6 0.11 20.07 BT 0.02
HE21 0.22 0.12 HE?2 0.12
EHHEI11 0.12 0.26 HEI12 0.06
HES 0.15 0.14 IAH32 -0.17
HE4 0.27 0.12

HHE26 0.09 0.33 MEFME 9.07 5.41 2.90

HE27 | 0.17 0.41 F5E 0.28 0.16 0.09
HE17 0.05 ZREHFIFF 0.44 0.53
HH29 0.02
HES -0.04
HE2S 0.05
HE33 0.20
HE23 0.18
HE1 0.10
HE13 -0.03
HE19 -0.13
HHE3 0.13
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Table 3: H ZAFEMDEBQ® #5 5

sl EE2 4-H(1994)
RE (8=%iH) N ¥ (EERE) FH (BERE) N ¥ (EERE)
F
IR A 206  2.85 (0.80) 2.88 (0.78) 87 2.70 (0.83)
EHHER 208 2.07 (0.79) 2.10 (0.78) 87 1.93 (0.67)
NEER 206  3.47 (0.54) 3.47 (0.54) 87 3.37 (0.63)
BF
IHEER 81 212 (0.77) 2.15(0.76) 88 1.73 (0.71)
FEBEER 82  1.57 (0.58) 1.59(0.58) 88 1.62 (0.51)
NEBHER 81 3.06 (0.67) 3.06(0.67) 88 3.38 (0.59)

3-1-3-3. AZAEEMRENP ABFZE T34 - KIL(1998)Dimeex 5 2, HBNEFZERE L
THREXB o7 Tabled WHMEDEREUETELLIITRLIbDTHS. Fbf
725G, BFOBRANLF LD bEVEWVD) bDTH o72hs, BEEEI DR, L0
R % b OERTH LD EIDIITATH S, TR GEElER) 2B ko/zk
25, EIRFOESTEIB6H THY), RTFAMER, FHBEEI00LENLDOTH-
7295, ME3_T04LETH o7z, FLRTHE2F 7238 L Cvarimax[@lfze B 2> 72
Y22, WENOBALEBIEY KB 3R PRSI B ol ENZ & XY,
A7 QEBIEFROEBIIEN Thotz vz X9, 13EHE D) NI WTI,
LB EHITY Y VRS URET L TR ENSH S 25, SEOEFHIBWTEAH - K
L(1998) L ERRICB Z o T K.
Table 4: HZARFEMFNPORER

NI A-H - K1L(1998)
RE (15 ms6H) N ¥y (BHERE) N F¥ (BERE)
¥ 76 45.23(13.97) 80 45.61(15.25)
BF 25 47.92(13.58) 122 43.39(13.63)

I

3134, FAERE - (REREIA - YEAERE  MEPRVEIF  HAESIEIUCKT B1ES - REREIIE FIAK,
I AT 2R ERERK, 1 FENEREESNEAE L ERERERE
IZonTiE, AH - BANI1998) L Fkk iR CRER REGER L7, Table 5 1SHER%E
Lo L7z, BEBIOBmE, 40 - BAI(1998) L IZIZE LEAR b, T 72HEEIZDOW
THEERERES BN, AT 2REEE, BP0 MERLZERTHADIIHLT,
HFIFEY) - AEHHEL NARE BRT 2 EATARAEICBVWTHHEETH L. FrEk
EFOREN L BREETDBEICE L RITT WO EE, MBI AEEREIZEEZ R

il
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2T EVIHIEESE, KFOAPEFEILEND, NOBEERTLH &, IRLUTHEE =L
Tz v, T FERICEERS NA FEATRKIE, 4 - BEIN(1998) & [kkIC B &=
R NCY (R IV

BRI 2 BEIREEIL, 4H - BAI(1998) MRS, BFohrE<, 7
TERRIERT, IRPRAEY DB %98 U7 jisER skot@Em b B o Armr o7z Loz &
Ih, INLOERKIIOWTIE, 4H - BAN1998) L FEkIC, REFS B2 2V
B, k72, EURES, 3V YTV AR T —FROEEREICONTE, Br0EE%
PRI 5.

Table 5: EREDB LGS &4

nF BF

pige RE | E# THE FERE| B P9E SEEZ|EHE i plE
BREEE Y 495 3.3 0.68 82 3.8 0.95 575 =52 <.0001
(73 495 5.0 084 82 3.9 0.84 575 109 <.0001

ReEERRA | BREIERL| 496 61 092 8 59 084 576 20 <05
RAEE 495 5.5 1.03 82 5.1 1.01 575 35 <.001

RS 483 2.5 0.72 80 2.4 0.71 561 1.2 ns

YR RERE BEL 490 2.8 072 79 35 0.79 567  -73 <.0001
BE2 492 2.6 0.71 81 3.1 0.91 571  -59 <.0001

LERRIELT | IEPRIFA | 479 2.1 0.44 81 2.6 0.44 395 28 <01
IERRFISL | 485 2.3 0.76 81 2.5 0.64 391 4.4 <0001

32 FERRUEE

3-2-1. 3EPRIEHTRE O LI

BHEEDTA (5H - BRI, 1998 ) 1I2B\WTIE, [HERETF] 21852 - 2ORE

( BEBRA~OIFA] RIS KIE] ) LMREDRESEDENIIFEE TIE 2 h o 7225,
SPOFATICBNT, MEDENIIFREE 72 572, Table6 13, [BEKADIFA] & [1E
BRREARYE ] ORBRNG, MRE L OB ETEE LIz b DTHS.  [ERADIFA]
352D RELEEISE W, F/300RELFETIIHADENUT EE 1T 2 \W1ERS
R UL,  [EMRIESARE] 13ENP & A ELARE A2 Th o 7.

BHEEDTE (5H - BB, 1998 ) 72 5 NI A RIDFHTFERICED ZIBBREIT & O
BEEHT AL, UTOXHIITEDLIEDTELS.
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OB EEEm S, RE RO WAREE
EEAEEICTIELEANOLL, TEE AP LBEo MR (BLE 72Ol
X) ZROZVEFIZH S,

o iR  EAFIHIL 2\ (TE 2V (ER)

SRS O ) —B 0 ERAGE L v o 2o B, BN 2 EEHOEm R, ol
X, BICEEILDERNE VD TEDRTH 2070, BEOMHIELEL LV, HEH
EVEL IR WE V) SEDRBTH L ORI WTUIAHETHA. LarL, AL
ZADFHUED T & DT % BIREE SEGHLOEII R &0 ) 2 Eid, HED BN
B EEAICHE, AL, DIV TaEmAKnE ) ZETHY, §l
OBEEILDFFSERIL LTV ADTIE W tEX LN S.

SO L REEEE I T A ERLE &, BEOEREES

Ve o BEIEN AR RITTEFEIIOWTEHENTH S, TIAKA R EAEEDRE
BT RIZTESZE IOV OEEN TH D, IN6D I L, BEENENOEIEEN
ThbHo L LR, ERREITFES L, RS FITA TEIRT 5] LW IHTEDRRME
DA B AR LA LR ANA (RATIERIC L ) FlEhG) .

70 ZOXD nEEMEEEE, A X AT 2 ERFEEICET AEERERE b—
E¥5. Fig. 14, [BEREIE—E LTWETH] L) BvIiSTs 2 BE@EHDIT
wr,%@Eﬁ%u(ﬁ%«@%ﬂjRE%ﬁ@%ﬁﬁ%ﬁLté@f@é.$%ﬁm@
4213 LB EDE o TWnh T LA hA 5 (F=3.16, df=3/230, p<.05, KIFDpidFisher
's PLSD 12 & A FRBREDERTHS). T/2Fig.2 1f, [BERANL, 72WI2WwWnwoET
FH] EV IRV T A EE R, Figl ERBIORLCDOTH D, BRLIERESEC
SWTIE, BRERZSEC 2513 ERAOIFA] REBAOE (22 TS JED™D
P BFE=370, df=4/227,p<001 ) . Thbb, HOORREHIIN T 2ERUOES, &
RS H EOITENI L L TV 5 EEE SN A,

[YaBE~OiF A4 | RERS & TEMEEEEITFE2AOHBERICH 72, Fig1,
Fig2 AH0EE [TEMEREEE] REGRIOH L TTo ERERRLIZS O
mgaﬁg4f%é.Tﬁ@%@ﬁ%&&ét,ﬁgnﬁgzﬁﬁu,ﬁﬁﬁ%@ﬁ%@m
DO X 1r BIEE(F=2.39, df=3/231, p<.10), F7-EBEORERZIANEC %2 % 13 & (F=3.60,
df=4/228, p<.01), [FERMEEREE] REGROE 2o TWAI LN DA,

TN DFERIY, [YERAOFA] 2 & U HEEROMMEER ZRT b D THo THRE
BAFETLOTE R, BlE, [HEXBIEDES L&) Lo/ LEER D, 4iE
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Spn (70 Lk (] 59, BEMEEESCARERERES )bl WHRAOIAZH
REET Vol W TREMDEL 515, Lo Liadts, KB, EHIETE, &
BEEHC A A L SIS ), T/, BEOREEEDEN (SRR, B
235 £\ S HEBORPEIC L L 72,

Table 6: SEPRFELF, HEPRMIGLA Kk & £ RER S L O

IERRMELT RIS K

REE LELECIG) n p REE EEIO) n )
HEl 0.36 551 <0001  FNP -0.29 99 <01
S -0.35 559 <0001 kB 0.16 101  ns.
MEEE\ER -0.29 281 <0001 158 0.09 101 ns.
[GRED 0.21 559 <.0001 stress I -0.07 104  n.s.
BE2 0.18 555 <.0001 SLEHER 0.06 279  ns.
78 027 96 <01 (353 0.06 551  ns.
(325 0.12 546 <01 R -0.05 101  ns.
A -0.09 559 <05 BMI 0.03 513  ns.
stress ;UG 0.14 99  n.s. MHER -0.03 281 ns.
7k B 0.13 96 ns. RS -0.03 565  n.s.
stressors 0.11 99 ns. KER 0.02 566  n.s.
NEMER 0.10 279  ns. EEIEA 0.02 281 n.s.
KEE -0.07 560 n.s. S 0.02 565 ns.
15D -0.05 96 n.s. BEL -0.01 557 n.s.
BM1 0.05 505 ns. stressors 0.01 104 ns.
FNP 0.02 95 ns. BE2 0.00 561  ns.
1EBhR9EA 0.01 281 ns. i 0.00 565  n.s.
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Figl &M [REEMI-—EL Vi Fig2 5 M [BERAIE, 7FWninwnotg
B S A BRI TY (o T (o B BANOT [~
4] RERE (BROEFIIEHR, *Hp< DiFH| REEA (;fg @ﬁ%gif?;i *
05CHAZEERT) 1p<05TH A & ERT)
* *
| * | I ok
] £ ] Il"ﬁ"l |
% 25 B s
&
LI B,
B e
E 15 A EIS .
S | 128 76 L Rl 2 66 || 96 || 51 8
3 g '
T # s
0 0
—a BI-% HIh—% »LYFE 2238 2308 0-1KF 128 25 LLRE
LTwizw
Fig3 %M [RERMIEI—EL I T Fig4 %M [BEEZIL, Vi oiET
P ICH A BE RO T LR I | Ik 5 B ERIOFE TEROER
E%Jﬁﬁﬁﬁ(ﬁmmﬁ%mﬁﬁ *id BE] RERR (BROHFIREYK, *H
p<05THH L xRT) p<05, ¥Ip<01TH 5L hRT)

3-22 3ERRFERFE E A P L

Table 6 IZRHNB £H1, [AMLyd—] RE [AFLVARE] REDWTRY,
[YEBRANOUFS] REES £ O BEERAORIARIE] REE & ISAR AR 5 et
72, [HEBRADIFA| REICOWT, REOTHELY b UBEREN OB SE b Db
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D% EIERIETE, EERZERMOR D b D% IERETE, 15 LSt % dhigrkrg
HEIo Ty, Aoy —] REE [AFVARE] REOHHNOFSEZERL, &
B e B 2 o728, BETE o7 [A MLy H—] F(2/96)=1.15, ns ; [AFL
AFUE] F(2/96)=0.63, ns) . AL vy —0ZHEE, AP LVARKGE LIERFELT L3R
FEOzWE W LS. - -

a-¥ U ronTiy, [REEAR] REL BER~0iFs] REMICEZ REDOH
BIASE b 7e, b EREAMIRC LY, AR LCMTLAL 25, FELABEONE
AR L NT(F(2/96)=3.96, p<.05). FEANC [3ERBRADIF A REZREZRIRL 725 ODF
Fig1TH 5. Ffkkoing MEeESR] RE, [ - [ REICOWTLB ko
foe o FE TR ah o 7( [TREIEREL] F(2/96)=0.67,ns; [HkE - [M1:8E] :F(2/96)=
027) . BEICBWT, BCOREERERL THERETEE, A ML AT

Wp & ) REFE DTz ERIMRBEFEREISHF T 5 b O TR LD o7, FROIILE
THb [FREEER | 2RATAEMPEVE VD 2 LI, EBMIURSE LTV A
Thsr>. Tihbt, [EREFEIZER N LA LT, BEBIISTHLL, MEZLEE
TREBEANBE DT BEODD L) 2 THS.

. 20 62 14

O A0S 2K O Ol 25

O = N W A U NN X
1

i hignk (R
BaT b ekt

Fig. 5 IERRFELF DAZEIC X » THE S N/38E 0 [RE

Eoil] o-¥Y Y IRERABPOBFIIEHOMER
HEERT. /043, TUREOHRTH %, p<.05)

3-2-3. IERRIERFE D B YrELT
Table 702, [$EBRICHS 20T A) REZ SO R ] REDORESS L,
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WHEAOBYOVEH S aE OMBEERL 72, [EBERIST T A8FA | 1IZD0WTIE, BEZIE
OB LUAELZEOMED, FNFNSB L UenhEWITIF L THAL N7z, [HERIZT
THREA K] (2o TiE, AELZEDHBEB L EELZBOHMEDY, ththsBX
CIOEYIAT L THAL NI, [HERIST 3 507 A REDOYESE LD b HREREL LD
Blx b0 b0k SERETE, IEEREREOBEDD DX RIERETE, T oLl
o7 IR RIS 2, (B4 QRO 2Bl L7z, SRR OIZ DTS <
BT EEBIFEN AR AU, HI, BHRETORENME 2 22 FRIFENS
BHME SNz FNSEAEYHNIBIRL 72H DHFig.6, Fig7Ths.

kg Y, Whwa R OFEE, &8 3 ORWEFA, EREFOE
boix, Wbwz [FIE] OIS, & >3y o EiTt 2 LA b BREICK
HEWCERT A &, MEPRMETE L, ke & O IHBER R T A, BEER, ERREIFE 2V
Lwx k. Hkicow T, THEREREH %474, [PEET] THETF] 3F 2w
2 D23 Lb—B LIAER TRy,

VERRFEIT B 1ZA LA D &)  BYFETF O, TR THR] IS EERICAS
NBLDOTHAIH . Table 8 I%, Table7 EFEERIC, [FFEME] RESLU [ REL
Yy - RHER L OO RE LO LI2bDTHE. THDFERIE, EREFEICAD
N5 D LX) R EYETORAS,  [HEE] REB JO° [M] REL Oz KL /-
bOTHEWVWIEERRLTNA, TNENOREIIHRIPHE L T, FBIFShsEY - #3E
HEARELTWAEWNZ LY.
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Table 7: ¥ERRFENFE O LY IELT

[TERRICH T A0FA ] RE SRR ] RE
5 Y r n p H5 & r n p
21 BT 039 99 <00l ITERCUEZM 033 104 <00l
11 B 036 99 <00l 27 €= 023 104 <05
16 N, AFE* 032 99 <0l 3 T 022 104 <05
10 HPREREH 027 99 <0l 4 HE 0.19 104 <05
22 RFPTF v T 2= 020 99 =05 g AR 0.19 104 =05
27 = 0.14 99 10 HERECE 0.18 104
14 R 012 99 17 &, SRR 0.18 103
13 PRME, RMERLE 0.1 99 7 ME 0.17 104
9 59, J0EER 007 99 13 PRI, PROEFIE* 0.17 104
20 BN¥ 006 99 21 BT 0.16 104
3 T 004 99 29 BAE 016 104
26 T 004 99 16 A, ARE 0.16 104
17 &, SR 003 98 1 B 015 104
5 b 0.02 99 5 bi— 0.14 104
4 »E 001 99 25 HEER* 0.13 104
23 5l 0.00 99 26 TER* 0.13 104
12 ALEam* 005 99 20 B/SY 012 104
18 R 005 99 14 AH 012 104
3 FAMR 006 99 15 2B, KRERE 012 104
7 ME 006 99 2 ®7FFvTA* 0.10 104
15 T, KRE#HE: 0.06 99 23 5l 007 104
29 HAIE 015 99 9 9B, FnEiERs 002 104
A=l 015 99 2 oy 0.02 104
¢ BN 022 99 <05 24 B3, HRHEs 003 104
24 FFE, EFRREF 022 99 <05 12 LB+ 004 104
25 iEER* 024 99 <05 18 R <0.10 104
19 FERTH 026 99 <01 ¢ BeDY 011 104
1 BH 027 99 <01 28 HETF* 014 104
28 FNEF* 027 99 <01 19 ERF* -021 104 <05
*Rrh DR & FIE L7z,
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3.;: F(2/96)=4.3, p<.05 . 2o | F(2/96)=4.6, p<.05
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Table 8: [IFEYE] [BR] R & AYvELF

[FEEE] RE [P] RE
Y T n P 'Y r n P

ML 0.17 105 METF 027 105 <.01

FLE G 0.10 105 BRI, BRIEEL 027 105 <.01

oy 0.06 105 FEDH 024 105 <.05

BT 0.06 105 M, ERE 024 104 <.05

25, 2R 0.05 105 i 021 105 <.05

e 0.05 105 L5 021 105 <.05

HRREE 0.04 105 F-31] 020 105 <.05

RF I Fv TR 0.03 105 %, TEER 020 105 <.05

R 0.02 105 - A 0.19 105 <.05

BF3E, FRHE 0.00 105 EKRIR 0.17 105

£ 0.00 105 HEET 0.16 105

LN— 0.00 105 TR 0.16 105

W -0.01 105 M= 0.14 105
L -0.01 105 ¥—v 013 105

R, PIFEE -0.02 105 R 0.10 105

TRnE, BRAEEFR -0.03 105 #3 0.09 105

FED -0.04 104 5p 0.06 105

B -0.05 105 FR 0.04 105

iADS -0.06 105 N, PR 0.02 105

HZ<E -0.07 105 EFbFv TR 0.02 105

HE -0.07 105 BN 0.00 105

¥— -0.09 105 Lok -0.03 105

W 009 105 LoN— 003 105

3L -0.09 105 BAE =005 105

B, BRHE -0.11 105 mTL -0.06 105

BRI -0.13 105 B -0.09 105

gp -0.14 105 HERECK 0.12 105

MmEF -0.16 105 oY -0.15 105

ERT 020 105 <.05 |FLBMH 022 105 <.05

3-24. IERMEIFED D Y ¥ =T Y AA T — OFIF

[ 77-080 (IKmBA) 23 YESZ Y AAMTI—SH) F50] v )R

L, 5, #L] 28RE, [Hs] 2 ERLIHAE, TOHFREREI LD
A, L] 25160%Th o7z L, 182406% ([ L] 2EALZBEIITTS

), 28FA208%, 3EFHT123%, AEAUR TH o7z, EFEEEEMFO0DH3E TDARF) &
L, BRI [EpRi 4 A0FA] REBSY HEL720S, BELREIIALN P72,
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(B7: 713, BELYORE, IV VTV AA T AFIEL TCWET 2] &SI
L, NEFER] Bic23E] 28] TAK2H] NEEA ERV] OSHRET
&Rz 2A, FORGEHEL, FIET, 103%, 23.8%, 34.5%, 17.6%, 13.8% ThH o
7o, FERERIFLRME 2B I 2o 720, BELZEIR O WehroTz.

[H727:13, BRLEDE, EORE, aYE=Ty AT EFIHL I L] &
WIAERIHL, NEFER] EC238] B2l TAIKI2E] ALz
DSEETEHE S, TOfREEY LR A ME B I o/l 25, [12IFEH] %
EIR L -RHEDEEICS VIR R 2 7R L 72(Fig. 8).

1 4t || 59 || 101 || 45 || 37

Trdmm AR ) FE

1312 A SBIC A 1FEA
e 3-4H 128 1-28 Ew

Fig. 8 %M [H 72 721%, BRAEDE,
SIVAARNTEFMALTCWE L7z
B (SRE) OTFIGIRRIEIFR L. (
éi%ﬁiw%&gﬁ%‘ik, /oI TR E DR
5)

> Him
=
L
N
r,

=
SI&
+S

(7% 7213, B (FRIEENUE) , EORE, avV=xy 2R MTERBLT T
FHl LSy BREICEHL, N3EER] DBic23a) HAci28] TAwI2A] [FE
AERV] O5EETRIE SR E A, TORIEHEIE, FIET, 03%(1), 2.7%(8),
6.9%(20), 12.0%(35), 78.0%(227)Cdh o7z (F v ANDBFIEL) . B3EOAENE
2, FERIRE BT o/ 2 A, Fig. 9 WOURLZE IS, FERFAIFEENE 2513
EERICHT 21FA ] REBE DS o 72(F(2/272)=5.37,p<.01).

DEnZEEy, avE=xy/AX MTOFEEEIETE ORIE, [BREOFIHE
B TIREBEDNR ONEh o120, [BED ERE0ED) FIFHE] 510 EEo
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RIS LEREL WA I EATRENS. [HERAOIFA] RE SO (R EE]
REIOWTHTNAS, BBEL ERITEL WD o7,

* %
[ * * |
3 9-
i_%‘.l -
BE 2.5 7 , |
/\
n 27
iF
A 1.5
% 41 20 35 220
5 ]
Hj .57
0
B2 Rz T A
1-2H 1-2H Ewn
Fig. 95kl [H 27213, K, LOoBE, avv¥=xv
AZANTEFAALTVE T2 ST 2 EEE (5
) AOFIERIEIFRER S, (MPOHFITEH
DHEREL, F7*IETREDHKER % RT: p<01)

4. EHEITD T AT

AFE 7V — 7N, CEFEOBR,S [AIERTEI L EEER] ICow i Bz

o TET, DRUOIDSRA L7-EANTH L, BR2ERTLEVD) bDTH o7 =
TV R EIE, YL, RELPP D) ZORERICL ) ERRIZE S DOITEI R 2L
STV, $7HE S ERESE LTO®IETH 5 (5, 1997) . Fhis,
[EERFUTEY] &1F, BE - MEOKEIIBNT, HEETE A8 - BEE% RIS
BT HATB & A7 L7z, WMERLICVERR L7 DEBREMFREE] X, 20 &) 2B A» b1
LNz D THo7z.

WEE D [MERVEIFRE | OFFFEICBWT, MEBRZ U A - K13 28R 1 HERCT
BT EIIIEMIZRL 220D BN H 5 2 L AR SN, —oIF, EREFDO LD
NOUARTHY, A, ERTE U e RO A @M TH 5. bhubiud, oo
DLDIIXRFIENBERETHA) LEZ T
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st 1Y, SRRIET RIS BB, B ISR L B OO J L IBBRICD VT
et a o b A BIOY L. ZOME, [Fol) BCEEIIENE] Ly EEE, B
WL, BLEAERS] EWIRGREDZOVEELSDTHLZ LMLz, T2
R, B Cek, AfE) ©AEE) XA REICRITTEEICEEN Th D I LA
L7,

BRI, BUFETEL N EROBHRL & D13, A NLAL OME, AYrET,
ﬁﬁﬁ(:yt_l/ZXFT@ﬂ%)# ICDWTHRET L7z, ZORE, 1EHErEIrEd,
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Attitudes to food and salt preferences

Sumio Imada
Department of Psychology, Hiroshima shudo University
Tomoko Hasegawa
Department of Psychology, Waseda University

Summary

In order to see psychological characteristics of salt-preferred person, college
students from Japan were surveyed with several questionnaires dealing with salt
preferences(Imada, Hasegawa, & Rozin, 1996), eating habits of convenience-
oriented and food-pleasure-oriented, belief about link of diet(salt)-health,
subjective health-related symptoms(Imada, 1995), general food preferences(cf.,
Rozin et al., 1998), the degree of stressors experienced recently, stress
responses, and the choice of coping strategies(Ozeki et al., 1991). Results show
that salt-preferred person tends to be more convenience-oriented and food-
pleasure-oriented than less salt-preferred person. Also the former tends to have
negative beliefs about links of diet(salt)-health and the regularity of the life-
health. Although salt-preferred person didn’t report many stressors experienced
and nor stress responses than less salt-preferred person, the strategy to stress is
characteristic: They tend not to adopt the “problem-focused” coping mode.
Based on the results gained, we proposed a hypothesis that convenience-
oriented and less food-pleasure-oriented eating habits are critical variables to

ensure salt-preferred person.
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BOERRRIZAY., WThEMIGRIrOBENBELEMDOETNELE > TILVS,
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1.0 0.5 o 05, 1.0
m)l | I '

1977(28) R - 22 -test
Rural U , - *p<001

1991( 9)

1979(28) i

Urban K

1991( 6) : :;ﬂdiiﬂﬁﬁﬂﬁﬁﬁii

intake from
processed food

intake from
unprocessed food

Fig.1 Average Intake of Dietary Salt in Tonga
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Kt (Fig3334) Tl UMKICE L TRBEORERBRESRTHS. BMEBEATLS
EHES(ALAROBER, BER—1{—T—4r v FRBLS LN, BEHNEEECR
LB(BEEATLTNADE, PRYBEICHINKENDOTHS,
UMBIZRELTKBETHEEAOERTCLtRECORDBNEL. O &b A
ESHARTLOMRTHE, BEANOLERER L HREOREBENBIHELTOHE
MYy, BEOATTRENSHERRCRETRERXRTHIL L BADN B,

S2HAMMTHMEOBRRMHICAHL., REFBEOERIZELAS TRE) RRTMOEL

BICETZEBIEEA. HEZLICRLES, LAL. B EVSIHBORBEFOP T,
MBREROEZFLBEINBOIEIELERLER(HLoTWVWIRTTHD, £ T, o
CTRBRENERLTERE (BRAN. HEEBFWHER) DOoUIMENTHHIEFT A,
HBE—DNDVARATFLELTRADIRBAZA—2ICLT, BEHEARGH (AFT5. BE
5, BBLLTENTAECORBE) #RALIETH, TOR, wEBEROBEEAR
FRLh, TLERETILILEFTHRAPTHBRAECNETRORRIZED. THE
C&Y., BBEEROREENTMAVI LT IMBNRKEZHS, B2 FOMEEZMAL
TWANEBLNZTHIENTEDHEERDH®,

32 EOELEBRERD TRE BERTHOLEE (BRE)

THRIZ1BOERDLHDPLIBHFOTHEARMNLUE., ThETOBMNMEN S BHIS
SHEIcERLIZ, COZER, 1) BROIMAALOERHIBIA~DEL.
2) MAADDOWEMICKZEFEAQOLEET., 3) BROMRBEED, S B a0 ol K&
AQEIL, 4) BRMESHEILOETHETRNAOBIT. BLOBEEIGRADSC
ENTES, _ .

COESIBRTEOPTIT0OERMEZHICLTREVMAFTIEN. BICAELAN
BOEHRMAEMLTWAZENBILD, FLHAOHMAEELEML, 1970 FER B
EHBERPA VAL VFERKBRLTVLS, BECNLOERBELLTO3 EAGLER
BERALLLTEALLTWS,

CALDERE, A—NR—T =Y rDRERENRVVHRAOEL, FBOLR. X
BEROMEL. GHROTLEABROBFULGEL LR BL>TLHIEFTALND,

Figd REMBENT A TER LY —, 1940Fh D 1995 FNMOEHMA. MR, T
HMEA. TLELEEFR. oS, fBlcoWTEOLEERLTWVWS, COEH T,
FROESHEOVDTHOELIE, #ERNOHRER, BEERBHCEERE~OER,
?#oﬁﬁtibﬁt%ﬁbﬁxﬁﬁBmﬂﬁﬁﬁwﬁm\ﬁi%ﬁﬁbkﬁﬁﬂwnl
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Flg 4 Changes of Living and Shopping Activities in Area T
A Case of One Family

Family in 1995: householder (56), his wife (50), his mother (82), oldest daughter (26), second daughter (26), third daughter (24), fourth

livelihood: agriculture (horticulture & growing flowers)

daughter A(22), oldest son (20)

Cultivated land: 90 are

1940 1950 1960 1970 1980 1990
FAMILY
groundmother died in 1957
father died in 1990
mother
aunt married in 1970
uncle married in 1975
householder married in 1968
married in 1968 his wife (housewife)

oldest daughter
second daughter
third daughter
fourth daughter
oldest son

AGRICULTURE

tradition. farming (wheat, potato, corn)
hog & chicken raising till 1965 v
since 1963 horticulture
development to co;x(pahy in 19708
LANDOWNERSHIP

selling the property in 1956

selling the property in 1991

SHOPPING FACILITIES
shopping mall by Higashi-yamato Sta.

since 1975 supermarket "Chujituya"

since 1979 supermarket "Inageya"

since 1985 supermarket "Daiei"

‘SHOPPING ACTIVITIES

meal: since 1975 at supermarket frequently
fish: at fish shop (salmon) ‘eince 1975 at supermarket (salmon, sardine)
egg: since 1965 at supermarket ‘
milk: two delivered bottles/day four delivered bottles/day in 19708 since 1990 a 500ml-pack in supermarket
bread: as asnack since 19708 at supermarket since 1990 at qualified bakery
tradition. noodle:  homemade, esp. at special events from needle shop
spaghetti: since 1970 at supermafket
butter: since 1968 at supermarket
cheese: since 1975 at supermarket
LEISURE OF HOUSEWIFE
sewing for her children
shopping: to Shinjuku with her hasband many times with daughter or alone

movie & concert

(once a year)

with children with daughter or alone

Source: after the questonnaire
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RCBRT-REBEOHBOELICEDILCONAREL, ERNARERNTAZLT7TFI%
BEITDHIEIZDEMN-T-2DTH D,
LRENMORRICEITIBEBENEFOELCEETIRERGLUTOLSCEBEL S,
1) ABTAEMELELC., 2) FHOMRBELMRE, 3) RELY - ¥RAIE. 4) By
BABCPRELEES~OWMENLGSM, 5) FTHROEROME, ChoOHEROME
FEAZORRICE2TEIN, FRXIIRDL, HEHORZELCERTULENBERBEORS
AEICEHELTWVWASEEALN D,

S2BEEMTHOMEN A H = XL (Fig.5)

THRIZHTHIEROFSEENTHOEEIE, FALHEBZHEICLTRZIZENT
EhH, CRIFSETFELMBENERERL VD20V TVRFLANLAEY, 2&FELT
—DODVATFALAELTHEEATWS, CCTHERMEPRICIIRTICHETIREERD
MEMEEER L,

BHFENTHARAENEREMNOEES %, TR CRBEOBFICE>TRESA S, &
fz. GHMGEBRCE. BHO-BIEIHERITEEShIRENICE>TBLOA D, &
BDECOEIHEHEHERTHRIHBOLLLEROTLIZEI-TRESATLS, #HOD
EEZEEBEOLILLXBEROELZ. TROELREETTHORLEFRET, Inbd
NDELZESSHICEALTLION, REOEETHD. CAHBRETCOEETHRIOTHMH
HOELEZREIITTLD, ChOOBRFOEFOLELZ BN TRBADOPTHELT
WHDOMNMBOEEMECHE VY OEERE., AF7ICELPRBICHTINGROB MG Y
THd, WBRICHEFTIBEB2OELN, BACHBZHUMLTIEEBENBOELLERIC
HELTLWHDTHD.

33.F & & (Table4)

e BROEE. RERRNRES. WhHhWH Foodavailability ZRICT HHE. ®
EO@EATO Food uilization EMH ATREEZEETIERCZTOEDLDYANIARY RS
ZEMEABLNICGE 2T, Thbb, ’

a. WBOEBREICO LT IEE) OAFTRBRECHAZECERE LT, 8RO %
MELE., BHRE REEETO &) HERLTOELMBHE ST, BICERPD
DTk, ko Il KERLHEEORNERR LA EOHEBERL. &
B OAFTHENEBEENBIRETRENRTHI LN RSN,
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b. WERNIHF LY, HELRLO TG AFTREEZ2EHDIBHRERELELT. B
MEEOBEBOLEL. AAATEEZENIERE LTELHAA., BRXEE. ZHOS1

AAANLOEL (RBEMHOBA, £FHE&L0ELY. BELVBTHOTLSE) MiH S
hi=,

Table 4 Environmental Factors Effect on Salt Intake Behavior

Surveys
Factors A B Cc
Environment Land utllization @) @] -
Food production O o | -
In-area salt distribution @) @] -
Changes In-food markets O O -
Households Employment + O =
Income i + + -
Household belongings + + -
Working away from home + + -
Changes In life style of housewives - o | -
Participation In local communities + O -
Shopping behavlor O |0 | O
Indlviduals Time schedule of dally life + O @)
Working style + O | O
Income + + +
Factors of Knowledge + - @]
food behavior Food bellefs + - O
Taste + - O
Health status + - @]
Food behavior Food preparing + + O
Exchange 6f Information about + + O
food and nutrition
Eating behavior O + O
History of food life + O -
Meal pattern - O O 0]
O : Direct relatlon
+ . Indlrect relation
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BALALETEBMICHALHMICL, Cho2BLEFELBHERZHMBT 324, %
DHERESFAT BB BROBDLETOBRICHMTIBEORS L L EBRBDILETH B,

2. MRAE

MEEARFIZIESITHR., V- FLRTFTLOEFRBLUATLEODLER, NaDTF4 724
AINEBETHEOLEL., CAhoLBAD TEE) BRTBHOBETLERNT 5,
FRREBEBHE (Fig1) ZXBE L L, EN20FBRODLHEICESIFIES0EM
DEREDORY., HEBRBFAENOECHEEZLTHLNOERENEE, FROREDR
ERBESOGH. UTCHTREGE~OEBREICLIYNELE-RNEE. MEEERL-FHE
ORBACEIVTHHL, HTOERBOER 2R TEREZER L, S5I2Z0ES
ERA—RCREREOEENIEBTEI6RI2O0T, BAETHEIHERGOSTH.
rgEf) BROUDETOFRSAEINEAREZTREL. BEEEOBEZRN L =,
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°ae

. ¢
Branch of Agr}cultural - o
Cooperative Assoclation o S _
.~ Branch of Agricuitural Coopératlye Assoclatiori
)]
g
D
frae?
atlonal Road A’s Home(an example !
/- of case study) Prefectural Road P
Store{Liquor) = ) /
™ Store(Confectionary) _,"N
Prefectural”’Road. A

/
‘J. .
‘Store(Foods,Sometimes It hgs-perishables) '
Store(Confectionary,Fruits) ,

Agrlcultural Cooperative Assgclation’s

large-slzed market :
{Always it has perlsr?bl.es)

7

?

.\‘\—\ Liquor store —
i Store —
\ :
Smail;alZed super market®
{Sometimes It has perishables)
)
Store(Foods,Sometimes

Branch of Agrlcultural Cooperative Assoclation

Fig.1 Subject Area for Study A

3. MRBLUSBE
31. T8 ERNEEBEEAMNLALHITOEEROEE (Table-2)

HETIZDOWT, R - TN - BRSH, TR, X8 - BIE, AR T, &F, oXER.
MOAREED. SHOFEZH. BRI, EHOAB. BHKEFORR - BB, FI<
SVWTERBIZYRARTYIL, WK BEH. Q- FYRATALA/ZBAGTEH, OF
FB EEBOSRESH, TCICHER - RREJS RS LE, —AH. GHEAIOH
FHETQERIE (Table2 ORBICHDEHY) MM O FUM., MM 40-40%F, A5
0-584. WMME-TRIF, RUTRAIEUBOSBABTRES SN,
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Table-2 The Change of Dietary Environment in H-town
According to The Factors Related to Salt Intake

YEAR

H-TOWN MINICIPALITY /INDUSTRY

FOOD SYSTEM IN THE COMMUNITY

NUTRITIONAL INFCRMATION SYSTEM IN
THE COMMUNITY

HEALTH/NUTRITION EDUCATION

Pavement of town streats was
completed and It makes traffic
smooth. .
Recohstruction of community
centers and meating placas
starts,

Utllizadon of mall order

Deallng of cooked food by
Agriculture coopsrative assoclation
store

Shopplng every day

Ogteroporosls preventlon coming to be
maln

Bafore 1964 [Automoblie was Introducad. Baslcally sslf-sufficlancy Improvament of kltchen equipmants es |Implemented es ife Improvement
(betora Showa Selling eggs to fish peddiers, in tum | well 8s managemant against food through the a¢tivity of community
39) buylng salted fish and dried fish shortaga through cornmunity center  |center
from them actvity
Slaughtered chicken once or twice a
yaer gt home
Fishing at saa or river by soma
peopla
1965-1974 |Invitation cooparatlons to H- Community purchase through Cooking seminar using vegetable olls {1 extentlon worker
(Showa 40 t0 49) town, Land raform. womean'e club of Agrleulture through lIfe Improvement act by Years without 1 public health nurse
Establishimant of community cooperative assoclation axtentlon center Establishment of health promotion
centers as woll & maeting places |Canned sausage, Fu, dried small Community centars and extention councll (boshlallkukal)
oach area, " |fish, and Konbu (seaweed) were | center activity sbalngt fatlgue
Rapld Increass of rlice production jmaln and nutrient Intake shortage
cost (400 milllens, 1971 to 800 |increassd shops dseling fizh and :
mlilions, 1975) meat llke Agriculture cooparative
assoclation store .
Coming Nish ssliing cers each district
meda fresh fish avallable
Frequancy of shopping was a few
timab & month )
1975-1978 |Rice product controlled policy, | Renewal reteil stores, Agricultura  |Women's class at community center |1 public heaith nurse
(Shawa 50- 58) and Improvemnent In machinary of |cooperative assodation coming to | (cooking classes, lectures) (once a  |Ona year with 2 nurses for transfer of
rice crop work . |bs asmall supermarket yeoar) (Hemlth centers) business
Rapld Increass of persimmon Meat purchase coming to be easler |Dallverad nutrldonal Information from  |Health center diatitlan vislt to town a
production cost (100 milllons, Started vegetables salling by farmer|health centers and extentlon centers; |few times a ysar
1973 to 900 millions, 1975) wives through extantion center the recommandation of milk and dally  |Bullt village envirenment
Stable dee productlon cost and {ood Intake, © llmprovemart center In 1980, health
small decline of parsimmon room was avallable and equipment of
productlon cost Dacraasad tha number of flsh salling| the concspt of reduced salt Intaks, the |cooking room was Improved there,
Appolntment of only one natlons! {cers relationship betwaen nutrition and Implementation of old paople health ;
road on lsland (1975) Quit communlty purchase hypartension, enemla law |
Pavermaent of local streets In town |Fraquency of shopping was a few | Participatation by some psople
(Villnga General Adjustment times per a few week Started class about hypartenslon
Model Work)
Incraase the number of owned
 |cars (500 to 80O cars)
1977-1991 |Car traffic was possible on streats|Retell stores coming small Send nutritional massage; balanced {2 publlc health nursas temporally
(Showa §9 In the whole areas of town. supsrmarkets, Agriculture dlet, dark green or yellow vegetable 1 public health nurse
- Rolsel 3) Car traffic was poss/ble on all cooperatlve assoclation store Intake, reducad salt intake and With coopsration of staylng dietitiens
strests In town, coming a blg supermarket, overeating, from village public health  |.*
Rapld Increass In the number of  }Increasad the number of nurses at tha place of medical check,
ownad comprct cars (600, 1976 |restaurantes end dinners heslth consultant, heath education and
t0 1600, 1992) Rapld Increased of the kind of frash |practical cooking lassons
foods, food Ingredients, and
seasoning, and these food coming |Survey of sodlum density Inmiso soup
always avallable In the whole area of town (1997-
Introduced 1 litter milk package 1989)
grew milk sale
Almost disappaar of fish selling cars
Started to purchase through Co-op
Fraquency of shopplng was every
other day
1992- Increasa of perslmmon production|Repald Increase of purchese Local gap InInformatlon from TV and |1 public health nurse changad
(Helsal 4 -) cost agaln (to 1 blllion, 1991) through Co-op magazines disappeared withoyt transfer of bupiness In 1993

Rebullt of meeting places and
branches of community canters each
district, complement of cooking
classroom

Implementation of Community health
law
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Y )

1) Bus, mESRMEL, WADT : SEERTHCBRREROMRBICHTIRERSY
MAE - EHERTREOBEFRERICETINBERN, BEBPRHWE. VILE - ¥
AT RAMEREFR 7 F E B A 7R & %,1000

2) WXL : FIEET, 1982

3) PBEETETSE : FIEET,1993

4) FRABVIHRD : FRARCEAEDMAERE (THE - £KE) ,1978-1993

5) ERAREMSEUERELY  FRENEREWRRNE 1990

6) B|INRBFAPEHF : HENET, 1965 ~ 1995

-130-



(W % m)
FILRFUTEY & BIEER 0 B I Y 5
— TWFREDAIEEI, AATH. 54 7XA5 4 VhbORE —

BEMRE BY O (KTHEAE SEEH)

PGS | AR T (2R 3 SR 2
M ART (LTI S
B I ORISR R IR

1. BB

FEHRDE. BTRA, BhoEmMand,

FOTHMRATE., EFREENKCEERADNBRUREFESENBOERBREL L L
2, WBRAAOEROLY HZEHIVHER., SFERZHMUT 5.

BMADOHAB T, CALOERZMNKKBACERBEL. NEERRATHEERD
BAROBRZ-—RIETSI L, THhLE QREEDNRFIPZOECHLLEIEED, 3
¥E - -REEOHE QRL(EBE. 870, RERTHBITHLLAZEREE OS54
TAAAIDERELTHEBELTERLaAVEZIVRAMPHABEOBEE. &, )RHKE
RITBMZEAF, BE. EDOTHRENICEEL. BEESELoBPECTRHOI A TS5 E
FTFTWRET, BITRIE. SA7R81LEDBUERLNICTEIIL, THDB,

2. MARAE

21T REMR - FARUNRESR

Table-1 Number of Subjects
WHEA m%EB
BEE 1995 1996 1997
X MENT B mEI Ha ME BRI AR B4 KBERE@
R ER 7 38 131 57 102 147 64 36 200

B 45 it 188 INEE 249
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2.2. % A (Table-1)

WRIEFMESNARAKEREBRAEBARAKKNELZTRHETEDOIH188RATHH. M
EHIX1996FE 12 TH S, HERF 1 EMORFTEREZLAEXAMEBIETZT L. BE
EXEINCRANBOFI VI 272k, BEREAHMBEREOCORENREIL Table-2 DR
HITHBESITLAIZEBB0EETHY., TnoN—HMICETAF—LNMEPORTHICE
+ALDESMNAE-CETIERE., HAF—LFHRBLTWVS TRE BROBEEZNM
BICHTA2HREZEATL D,

BEDHALOBEBVCTELRERGORKIT, o8 - RAIORBLE-AERSIERZ
EALT

SEMOEEORFRHOBBELBERIGAUNEICLY T o1,

2.3. 8% B
2.3 1. HERRRUBEMME (Table-1)

AxERTE, EHEOkmEROBERRA (LT, HEME) ORBERFHEI02E, A
CCmBINBR (B BE) ORERERE147E, BRIIRA (AF)I2 BE)
m%ﬁi%ﬁkim%~&ﬁ¢#ﬁmﬁﬂmm(Hﬂmﬁ)waﬁﬁﬁﬂiwz,ﬁUK
A HEDESEOmENMEORBRARERE200EENR L L, HBHEELEA. XETH
Bo (fFF&-1)

EEMMIEI0TENANPSI2ATHS. UTOREXBIEHR, WFEI2 R ZHOLI
T

2.3 2 HERNBREUAE

1995 DRERAEESETATCHERLEZBEOREHTable-2 LEIE, RERRTHL
FOEBETFS I >LTE, DEEEREL,. BEBRKOTH. QREABRCHTOR
M. SRE (BEE. BERN. 2EF=—X) oL T, ThETh#KMBLH LA
$6ﬁ$ﬁﬁm6ﬁw,ikéﬁﬂﬁﬁﬁﬂiﬁmBﬁﬁiﬁtaé%tﬁﬁﬂt%wﬁ
BEFLEELT. OBMERRR (BFRER) . BREF, RER, AaTH. BFM, &
Eﬁ#émﬁuﬁ.EA%&&U§47194»%$EﬁR(EEEE§§)~®§¢&
Uﬁ&&ﬁ(%ﬁ.ﬁiwimcﬁ%,Eﬂﬁﬁ~§Wﬁ&(EEﬁﬁiﬁ)toutﬂ
TELT.
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8. MRBLUEER

3.1 WHE A
3.1.1. BEBDmBLEIRLF-BEWE (Fig. 1)

1EMOBRERRICLHREERBOFHMWE 1 A1 H9.8g, 1000kcal iz Y5 35T %
Y, DOBAN 1 EMOLEHE, THEHFEHUM. 00 KETH Tz, BEEDBIZT AL
F—ERNBLCEOEBICRAG=0.67)C L%, 1950 HBBELEABEI-EYL -,

3.1.2. BEFNEBLRERSEDRRIR (Table-3)

THOEEEMEBNT eRkBREIRLF—ZELH., DLV Y A, FELHEHE
DEBRCODVTELVLVERFTENAoh, D OoEBRFFERAS AR ITHIEN, —F
10 FRCRBEZFEDNBHEEINE (. WS5FEEORBLAEDODERTH > .

313 BEER, IVEZIT VAR MTHALEBHEER (Table-2, Fig.2)

WMEOKRMEH (Table-2) T HWPEREBIVEEIZOVTEHERR-AEOREY
Nabhf-1EREMEL, SA-ERBEORBEABEVLOEBRVTIIEER IS/
e CALEHMERLLT. HORBLBER IS VCIEORHEF - RBR
(Fig.1) , BEBDBZBTERL LCIAEBSEDTHIC LNREBESA, 1T
AVEZIVARFTONBEEAEG, AELULLENC LNAREERREEDD
(RERSERNERCHEAS L) BERTHIEMBRDNIEHE 1,
SHIZUTOEREAEENBRICEH/BETAILABIZ, OVEZIVARARTO
 HEEENBLNCLLAEENHHERLELTROOA:, BMERRETIE, &R
TLWAREOMIEABEO I L, RERERRRZBIBEERAAZI O RAXa7HED
Sk, BVE - BNETIE THAREFHEBEESDZELS0LATH) SELIZOVWTHER
ThHBoL, BABETE. RAMNHD- L. FEOREE BEROATTE#5
CERBBEl S, TMAMEEL(RAL] CELEEMNEBIL, BROHH - K
SHOEMAE NI, HEOREBMMENI L, 4 TRATLELTIE. D&
VEL LABBREFBELTODEVSE, 7444 FOERMNECIEUEESE VS
L. BHERRRE. 1EMOTHENENT. SeRBESHTL L,
MEMEOUEZHAEERR (&) BRAMCEETZ3EANERELES I IR
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AALDOEBGEBRLLTOTRENRE S NI,

3.1.4 AVEPZILRALTHREAEHR? SEEDRE. HEMER, RERFEDR
(Table-4)

AVPZIVAR FTHASESNCEEERRRE. BEMBR, RERFERR
REWATHDE, FIREENES, 4EYELEBENERZ, 1AMOBRERGAM > A
FLrECUMBONIENGL. EAHEREL AV BEROMAINENEL. 3~
PoTHALBR-HE . BMEOWNAEC, TORRELTR/IVE. ETEH. &
MOBREEIZSE L,

?ﬁ%%wﬁ%icﬁtéﬁﬂﬁfﬂﬁfﬁt.ﬂmﬁ&wﬁmﬁtﬁﬁ%%%~
STOREZFBCHOVTHECENELC., ALYY L, &, EF 2Bl EF 5282
Po0sIZRIEMVWERTH D,

315 VP TVAARTPORBEEAE . hOXERHORMKINBRIFTELA
CHLNDIBHECDODNT

MUP-ZIVAARFORBEENAES, AEULELEEEABVEORTREEREN
w&u%m,Lﬁazafﬁwbtﬂgﬁw56ﬁﬁ§mi§ﬁwéﬁﬁéﬁbﬁ#or
ua:aﬁbmotomu:»e:wmﬁﬁﬁm<rtﬁﬁﬁm&ﬂwmuwﬁogﬁﬂ
CHEDNEEHLAFAOESELTVWAI NGV LB L,

3.2.M%EB

3.2 1. BAEORMEA
H%Awﬁﬁtﬁﬁé.mﬁwﬁﬁﬂ(thi)%%ﬁﬁEL~MT.ﬁ$ﬁB.H§
M1mE\W%msz.EH%E.ﬁUtkﬁE@@ﬁ%ﬁi%ﬁﬁcﬁﬁ%iMbko

BELE-FHHIZ, BTHORE L LT, AR, RE. EEAOSHEE2EMNLTLELARD
a~ﬁﬁ§ﬂﬁMtLtﬁﬁﬁmﬁﬁémit:t‘35tﬁﬁcﬂh9&%ﬁ§.ﬁm
ORUEEMALETH D,

322 AEEmMELRE/ T Y

32020 1. BHEEDNERSIULERSERMKAE (Fig 1)
ﬁﬁﬁmﬁﬁﬁiﬁﬂﬁ&ﬂuﬂﬂﬁ,Wﬁm1ﬁﬂfathA@.ﬁ#m2mEf
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9.6g(£3.5g). BMAME TO.8g(+3.92)., BETI. 4g(£5.98) THo 1=,
SHoBEENBEIRA LY -ERBELOERTHDE, WFhOBEE, £H-FHE
PEERCHSVTIEVWEOREANA SNz, TLAB-CSEERB LA, BE.
MER. E/s U ESTNTABEOVEOHEMBENEO D=,

MBI CTEEREOERNIME (FEMRE, BRI, 20K) CHELT., S5HBHE
TIRNF—RUMORERII OV TERNRB I USRS EFTERICHTAXREENBELER
BBwohiz, FLEFAERNIBENKECHLT, XEEENKECALEEANBEAE
([C& < (PCO.00T), TRAMF—RUMOERBEFORENBE EEBEFB/ISEN > 7= (P0. 00
e
EOILEMBOMEAIHMERONVTIE, BEI XL —N0NULELEELHTHET
Hol- CAEEEE25%LA) ,

3.22 2. REERER (4B NEERSENRR (XES) RUBERE (Table-5,6)
BEHEFENBN AR CREFSENRRNEZLEB T SE. M7.5ekBE) EME (7. 5g8 L
B, 10gBl BB, 18gLlER) LT, TRNLNE—Z R LDFTH-HFXBEHIIONTLTE
BLECEERLE., $RRMOAS VR ETHERRI T LHBICEG. EMIERHG
BTk, BE. ANE. AE. B, FRE. SCINEROBRENELHTELD, §
BLALTREBEND L, COSLTHRHBOSHHALAEL, HEOEHEDE
Mo, TE-FTHX -BREMNFAFENELLEN (B p<0.05 B p<o.01) , &%
RECEHEORENS LN,

—F. T10gbl bR BIAA¥—, BELSOBRBNSE, BTRRAITHEL &£ [
BIZARERa7HEL,

UEDHEAERBERER, R0 T EAHCED LA,

3.223 BEEMBLETHEMANASEBRMERE (Fig 3)
BEEREOENN. BTER (AF, WE., ER) OLORBICHINERIT LI,
AF G RE. REOETHEBCLOBERNENZAD L. NMogULHIH XU MN3g

UE#) TRAEREICOBHEERSBEVEMNH Y, 7. 5g0 L] 7. 5gk @)

TIHAFERMD OFEREENE L,

WIZT7. 5gRBBHITIHS. %L HREZBADPEERLE. COZLENIERPHEHKE

BEMLDERJAEGRENILERLTW D,

3.2.2.4, BHEDRELEBTR. RBE, BRESHS & OBEE (Table-7,8)

DEEILYBIUBRITH T, T 5eRkBRITH-B - YB0EHHMNBE &
VE <, RItoEBc LWttt RAELEANA ORI, COBICROVTH3gR LB T%
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Wi H3TBEAES, S5RE - JENBEHMARLEL.

OREETHI. 5k ERITHFAREROFAR. SEFHFLBNES S,
QLERRFH L BEERLOBARLOLT

EHENE (4R) CHLTHEBCHEORH SN -ERE. B|ITIEFR L TOE LM,
EVMERRE  BEERN. EHSEOSMEN,IDLEOADNT, BEERENENC L
FHELTVAEGNEERFUTOLABY THE. THLEBANECRRANSSC
L, EEEECHUEOSECETIBHCORTESTYRBVI L, ARMAKICRIE
BORIPDOHKTELHLVEDPLTEHE, BELOVWTHFATERS LN TESC
L, BESRECEASOECREICBALOALEL, BALVEAFYRNIEL, SM4TRA
ALBETRHIVE-ZORERMANHA L, SHCEPERRR. RERREELLTE. B
EABNENATHEIC L, HELCHIZHBEOMASLEN. RHE (XR- XX -8
#) O3b1BbAVEE(BLIL, RALBVTLRABRLGRETHLI L, ERRE
MR RZEERAI P CHAETSIEL0~4REBNILETH Dz,

3.2.3. BERARKOITH

3.23 1. AFTBMREHNEEBRITH (Table-9,10)

EEERGBEAE, §E. BROSHENICERZZ, BERSZREOBZRAMADTE
3h) THROBETCALIIODVTELATERS () ») FelzRMLI. T1b
ORicH L TRMASTIC (BAT) BES (BA~XD, B) ) HHAHDTHEI L TEIMOTH
by TEhiiv] O4BNASEE2BE. BABSOEESS VERTHIHBICHKE
olEmMARESL (KAORBRLETE) . RO4DOGROEZATERNELE (V3R 8
— ) THHEABEBRIEOVTHRBEYTIZT CERT D M54 7A (4% . HE
LTHOERT S Ta47B (30%) , BELELTERLAWL T4 TC 6% . TD
WhebFHLEWL Ta14TD W) THol,

3.2.3.2 BHBRTME S THAK - BEBK (Table-11)
ﬁﬁﬁﬁﬁﬁ?4jﬂﬁﬁﬁ%ﬁhﬁ?éﬁ&ﬂﬂhﬁﬁﬁﬁﬂEhta94j5ﬁ¥
Bo—X, BE., ENIITIT4hI—ED IO TIYHERBIIES, BRLIRORE
AZECRLTOBECEE R /= (P0.001), &5 HEHEMBIETH6. T2(+3.0g) L
BEYEMN-T (P00, BILERLTOAWA, SATASMNETEILEZT Y
22 RFPORABEENENEEOREAN DD, FLLPBTHENS S TDFREEDES
&%CHA)&Q%E<.Lﬁ$§®ﬁEﬂﬁ(.DDE:I>1XF7®ﬂmﬁ&@ﬂ
LEM 2T,
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324 REERBREREERGH

3.241. BHENBLBHEERGE A T L0 bY (Table-12)

CAETHEB LCELBERNAERICHOITZ7.XBROBRICODVTHT 2 A Lo
MivhY TRETALHE, BEENBMNCAERRTFRYS T (LEBEA~D) O#H%E
HlzEh, BRIZFAFhOZATINEELTVSIENDI 2T, 2ERETOHE
BECTEH. TFXERLSVTREBETEDN 22BN LT ERBICOANB V3 EEAICE
BLTETZ:OT, £ M1.5RERI OFOPT, BI80%LUEEAHAHAZS T,
BAATDZFELCODVTETNEERBRTH., BBE. 4172814 LFI2ELED L3 mEER
HDIMNTHENDI=,

3.242. B (BEZELEY) OERBOTH LA BEERNBI.5ceHORMY
(Table-13)

17.5gkBHEI TAIAT (BREBTICTLTNTHL24T) OBIE. B2 TDHI
ERTEZOBM. BEOEMER - FATHBXEBICE(, EBRATREIREZER
TWAREBETHINTRPHHZENLVENE L, BEEDI RN F—HLNAEMCE
(L, VEORENFLN, XEZHEADIRAZBERXIPTHHET S L1 ~4 LBRIFTIIE
HLWEREYB, BREILULOBFAFTESTLEL, RERMNCHD L. TRIER
RTWEDTIRNTF—, HHORZEEE( G L, EVEE. C420CnENENE
B2 (p0.05) L CHOZLEHREE, BVELLO0BRBANL RN L ERBELT
Wa,

—~HEBAAT (FHELTHLTHZETIALT) OFFAFTLATOELIYRBEDEFEP
PEON, BEORTHHUBRHESENE (. REREANKRIRFILENOLE W,
BREEETE TS A0en-EB200115) TEROHAGLEEFTATERND]
THAMELWEBEFIZAZ2005) AN, BIEHOAFIZONTRE NERMEPREIC
DWTHPEBIIZSITHAHA ATHUNTHY. BELRRE~DELOEESE 3000
i, ELICKBEALUMOIVEZ T AAFMFRHEASEENBICI 2BEEVENFREIS
3Nl (N
BHEENBINRELAMOIBICODNTH, 1. FABELRANTRENNBERRST
BeaA g RoBPohEANED O T,

%£023.2.2.2. TRAAL-EBEBERENDVGVEOBEETRAOHEBELT, BEFORE
CONTHEHBNEUEZETRENED 202DIEHLT. BERARICEEBEORLI HNR
TEL, BHEIZCOVWTEATCERND LN TE2S. " ARFEL-MENTREARERES
NN, CAREBTRELEESE, ALARERRECHRE 2 LANS A TOER
BELTWLWAZLE2RLTL S,
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oG EEESENRRICIAVTHEBNICRELEL, BOMAFTEOMBEEAD
ERNBET, TOREDHFZLERUTIO—FHRLETHAIELEZRLTNDEE
AbNbd.

3.2.5 XBRELZHSHTIREEDNRRLRERSEDRE. BEICYTE

CRETHRELTE-EEENEZ2OCHRETRE LOBERIZOVLT, RT3 EXLZ
Bomu2-snT1RBEOEEENRA AN ZRUETHEDIC, KBREIZ2VTH
BBREET o=, ‘

mm&zZLmtﬁU~XﬁE@@ﬁﬁﬁmiﬁﬁxtﬁﬂﬁﬁtﬁmotq(Hgﬂ

ELICEHENBMABOEHOT R LY —ERRT (Table-14) 2# 35 L. REER
BT 5gkBRTCIANLY—DFTERE59.8%, 7.5z EHTCT77. 1%, 10gl LB TT9.5%.
18gl ERTIET9.8% &, T.5:XBHNBLLERTHD. ROELRERCOVTLEARK
BEMTHD. REFMOASLVATRTHERZAIT7 CHTH, MBLELLTELCE
W, LLEF, BRgRIcacn-HRLARTERICHL ZLXRO AT,

BESCYESME, SEOEBEWHME, BALHM. FSTOBKM SBWM LN
(Tablo-15) . AHENBORLIZABEHBEANICRIBEELERAREL, CORRSBL
cHLAFELABRERRENEL AT, HOMBETECH VTR R-228 LT,

CHALOBENLEAMBTHHESALERERGHLTOEROBROBER. XRE
EosEXbictERCEDILEALND,
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FREARE, 34, 65-76, 1995
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Salt Intake Ratio of Salt Getting, Cooking, Eating Behavior
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Table 3 Salt Intake and Nurtrients Intake (1996)
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Table 4 Salt Intake, Composition of dishes and
Nutrients Intake by Convenience Store Usage
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Study on Relationship between Salt Intake and Environmenmtal Factors

A Geographical and Ecological approach

Miyuki Adachi ( Kagawa Nutrition University )

Masahiro Kagami ( Tokyo Gakugei University)

Taeko Yamamoto( Kanagawa Prefectural Junior College of Nutrition)
Chitose kikuchi (Saitama Medical Technology Junior College)

Yukiko Yoshioka (Kagawa Nutrition University, Nutrition)

Young - Sook Park (Soonchunhyang University)

To figure a diagram which shows relationship between salt intake and its underlying

environment, we made two surveys
Study I

Objectives :

To figure a diagram which shows relationship between salt intake and its underly-
ing environment, we made two surveys on the amount of taken salt (a word 'salt’ impli-
es salt and salt—contained foods in this paper). Subjects of the surveys were indivi-
duals and families under different conditions by area comparatively: under different
environment or environmental changes, such as urbanization. We extracted environmental
factors that affect salt intake

Both availability and utilization of salt are examined on these area and families.
Methods :

This study is based on data obtained from the following surveys.

Study A: We analyzed the primary data in the study on relationship between the
salt intake of adults of the Kingdom of Tonga and their nutrition / health status in
comparison between isolated islands and the capital.Not only from it but also differ—
ences of the research in 1991 and 1977, we obtained a diagram of salt intake in the
family under food environment including food system. we numerically evaluated a tend-
ency of salt intake

Study B: We made a survey in 1995 using geometric method within the Tokyo district,
where tremendous environmental changes has been arising due to urbanization. This re—
search aimed to investigate relationship among the followings: land utilization, farm—
ing management, families, behavior of housewives, and other factors
Results:

Study A: Focusing on salt availability from the point of the food environment of
the area, we extracted salt distribution and its mutation from data relating to farming,
restaurants, foodmarkets, and so on . Positive correlation was observed between salt
distribution and salt intake of the subjects, indicating that the later does greatly
depend on salt-availability.

Using geographic analyze, we extracted the following envirénmental factors which
were supposed to increase:

Salt availability for each family: changes in marketing style of food shops
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Salt utilization: changes in land utilization, employment,and life style of house—
wives (e.g. increase in leisure time, active joining in local communities, changes in
shopping behavior).

Study B: This area having the variety of food markets, we extracted the following
factors, whose changes were supposed to increase salt utilization: working style, daily
life time, food behavior including shopping and cooking, exchange of food information
relating to processed foods, food behavior ( e.g. skipping a meal, out-home eating, and

eating behavior such as what being eaten), dietary belief and food-preference.
Study I

Objectives:

The relationship between the intake of salt and salt contained food ( herein after
calledsalt ) and environmental factors has been examined by a longitudial survery .
Method: .

The case studies on the relationship among changes in locals created by regional de-
velopments, local administration, food system, food information system, people's life-
styles and eatinghabits, and salt intake and health status

By the ana]ysis of local governmental records from 1945 to 1994, a log kept by health
nurse and medical examination records of the community people,a longitudinal survery
was prepared on the framework designed on study I .Based on this longitudinal table
six people whose changes in their health conditions grasped were selected and they
were individually interviewed to confirm their eating habits and salt intake of each
household, and the findings were examined for the relationship with the environmental
factors.

Results:

It was found that in addition to the changes in health plans in the community, An
Agriculture and Farming Project, improvement of roads, which triggered opening of
supermarkets and decrease in mobile vendors etc. affected directly the lifestyles and
eating habits of the community people , becoming the major factor to influence their

salt intake.

Study IT

Objectives:

Behavior of salt intake and its related factors were observed among the different
individuals, households, and the areas during two consecutive years; the focus on the
firstyear was the area comparison, while on the second year was the comparison among
different lifestyle groups and the changes from the previous year. Since this final
year, these results have been reconfirmed by comparing with other subject groups. This
is for the purpose of [1] generalizing the characteristics of relationship between
behavior of salt intake and its reason. In other words; the problems of nutrition and
health factors of meals for those who take less salt, passive dietary attitude, dietary

behavior and health behavior for those who take less salt, the relationship between

-164-



the salt intake and the usage of convenience stores, which was selected for an index
of lifestyle. Also this is for the purpose of [2] clarifying the characteristics in
nutritious aspect, dietary behavior aspect and lifestyles by understanding the behavior
of salt intake in different stages of behavior - obtaining, cooking and taking salts,
and classifying the behavior in relation to attitudes, etc.

Method:

We uesed questionnaires which were prepared from the framework of the research
designed last academic year.By selecting effectiveitems for the research, the question—
naire was designed to be‘useful under the different environments and lifestyles.

Study A: [Research Subjects and the period] 135 junior college students of the
faculty of nutrition in Kanagawa Prefecture, 35 university student of the faculty of
home economics in Kochi prefecture. All of them are female students and research was
conducted in December 1996

Study B: [Research Subjects and the period] 102 university tudents of the faculty
of nutrition in Saitama Prefecture ,. 147 junior college students of the faculty
of nutrition in Kanagawa Prefecture , 38 university students of the faculty of
home economics in Kochi Prefecture and 200 university students of the faculty of
home economics in Korea were the research subjects. All of them are female students
and the research was conducted in December 1997.

Results:

Study A:

The statistical reseach on salt intake, nutrient intake, eating patterns, life
styles and preference for salt, food preparation and their relationship: Further stud-
ies were conducted to 188 women college students on the tendency for lower nutrientin—
take which had been observed among those who had taken less than 7.5g of salt in the
research last year

(1) From one week of eating records, the average daily salt intake per person was 9.8
g, and5.3g per 1000kcal, the week variance for each individual was at the level of the
factor of 34.0 average variance

(2) The group who took less than 7.5g of salt daily were acutely deficient in calcium,
iron and several other nutrients, thus the nutrients balance scores were low. Those
who took more +than 10g daily were seemed to intake various nutrients well, which
showed the same +tendency as last year.

(3) Among the 130 items of investigation made up the framework of the research last
year, we picked 15 items which showed meaningful relation with the amount of salt
intake. Analyzing these 15 items in accordance with the quantification theory of Haya-
shi's quantification theory type I &II, 11 out of the 16 were selected as the factors
that helped lower amount of salt intake (problematic nutrient intake conditions).

Especially those who were categorized in this group, it was noted high frequency
to use convenience stores with three to four times a week. Furthemore, as the factors
that have a strongrelation to this tendency following were also remarked: For the
food intake situation, the food they eat tends to be highly processed. Judging from
their attitude and knowledge for eating, they are not willing to keep “regular habits

”

They tend to skip meals. They do not bring self-prepared lunch boxes. They used
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to skip habitually their breakfasts in their high school time. As their typicall-
ifestyles, they spend relatively small amount for [living expenses and frequently use
convenience store even at mid-night. The frequency of use of convenience store in their
high school time is more than three to four time a week. As to salt intake, they have
less than 7.5g of average intake per week. From the above, it was confirmed that the
frequency to use convenience store could be an important factor of the lifestyle or an
environmental factor that relates to salt intake
Study B:

(1) The amount of salt intake and the meal patterns

@ The amount of salt intake was 8.4g (*3.1g) in Saitama area, 9.5g (3.4
g) in Kanagawa area and 9.8g (#£3.9g) in Korea. |f these salt intakes were observed in
view of the relationship with the amount of energy intake, high correlation is wit-
nessed in every area and also in the different year of the same area. Similarly high
correlation is attested between the amount of salt intake and the major nutrient
factors such as protein, lipid, minerals and vitamins

(@ If observed by the groups separated by the amount of salt intake, the least
salt intake group (less than 7.5g) is significantly low in the amount of energy intake
and the proper range scores are lowest that shows the balance between the nutrient
factors. The intake of major foods such as cereals, fish, meat and vegetables was con—
siderably small in their food habit, the number of cooking was few and the ratio of
ready-made takeout foods was high. Besides, if the combination of cooking is ob-
served, they had the lowest ratio of matching three factors, Shushoku (staple food),
Shusai (main dish), Fukusai (side dish) (p<0.05) for breakfast, p<0.01 for lunch)

() On the other hand, “the group taking more than 13g of salt” was high in the
amount of energy and fat intake. Their proper range scores were high but at the same
time excessive range scores were also high. This tendency was also observed among
the same area and different onesin the longitudinal survey

@ The relationship between the amount of salt intake, dietary attitude, dietary
behavior, health behavior and lifestyles.

The following characteristics were seen in the group taking less than 7.5g of salt in
comparison with the other groups.

a) People of this group do not tend to watch or TV programs on cooking and nutri-
tion nor read something about them. Many of them skip meals and their lunch consist of
ready-made takeout food most of the times. They do not tend to show much interest in
their body or health and the frequency of using convenience stores is high, especially
during late at night.

b) In regard to their salt intake behavior, there are high percentage of; “those
who cannot obtain information on salt,” “those who can check the salt content of foods
at the time of the purchase,” “those who can eat considering their salt intake, ” and

’

“those who use table salt or soy sauce before or after tasting it ” at the time of
meals.

(2) The behavioral classification in three stages ( obtaining salt, cooking and
taking it) was conducteéd in regard to the relationship between salt intake behavior

and dietary attitude (by quantifiation classification |ll, cluster analysis) and four
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behavior types were obtained. These are type A ( those who do not check salt when
taking it - 48%), type B ( those who take it after checking it - 30%), type C (those
who do not take salt after checking it - 16%) and type D (those who do not take it at
all - 6% . Different attitudes in the salt intake were observed according to the above
types. Especially type B was significantly higher in study needs, intention, and
self efficacy than other types, specifically prominent in their attitude of future food
procurement (p<0.01). Further their average salt intake amount was 8.7g(=%3.0g),
which was lower than other groups (p<0.001). In their aspect of lifestyles, they

showed +the characteristic; the lower frequency of use of convenience stores.

(3) The results of (1) and (2) show almost similar tendency in Korea where they

have different food culture



(W % 1)
4 ZER LR EORBERRE - MIBROZAL L A8 nBiRRIC KT 2 BF%

BB ¢t BT Bk HEEH

HE SEEmEE. BE0BE T BEMSEE5730 T 1987 Ficid 11.7e¢ /A H
ETIED L TEREN RENTAROHAIEI ZTNL S OAEENEOE&IUEML 1996
11 13.0g E72D, 1970 ERICE TEBRBIEIE - TEk. £, BEYMORERURE
SENELL. BAKR, RVIEXRERBEENE RS LEAINIAEENE <D &bl
REND, TOEMEOZLESPNDDENSFRENORE - ML THHEEE D DITECK
AORABBEDLM TIHEOREDBEANENT S Z Lk CTHERAERENOFEORERN
MELIZ->TETNS,

KT, B OEFE - FoBOHI - MTEOZS(LR EE2ERLARNS, BEOFHEFE -
ITHEOELEREOBEIZDONWT, BBLTHRENLFKENTORE - INLZ2EEL TH
FESEUE. BRHEZRIEICKENRAEL, EAWEFT I ICREIN THRE - TNk
HRARIZDOWTRESEBEOHE - HITEZERL,. ARERE~OREEHED Lz, T
HELIZODWTHEET 5.

BT RN E BT B HEAERI R o 2 D, B A XAUNE < 723 L AHOBINAEE 3,
Fie. BMOFES X T LOTTEMEHIHEE - IITAMA S IUE 512 1FE AR INE
MEED, ERAMEEREAIES I ENTFRENS.

T THRERORE - MTOZEICS 3 REERE~OFEIIONT, AMEOEE,
WA X, W - MTHEOZICER L, RMEOEE. ¥ X, HEFEOE & AHRIT
LOMEEERNICER (A) 2L, ZOBERCOVWTHROEYZERN—RNEHERICBT S
REETHRE (B) L. X5IAEOEEL ) TORREBEEXSNTN BRENDE
Mpte (C) LFEADZTN (D) ETBIRoT., HET, RECEMHEICERESRE
DEEEEBIZDOER (B) bEHLE. BFICRUTOESR - REPEEEMmL .
Al.  AMBOEE I XEAREORN EBERIROBE (ER 1
B2. AL—@IIREDEE, b XEFAREOBN EHERINORK (525 2)

3. AL—OLTREOER. YA X EFEEOED A AEMEE OSSR RIF

THE (ER3)

4. MTEORLELOAEBEORD AR KETEE (R4
C5. HFREEOBEEOBEBEOY A X & AEHREEOBE F@E LD
6. LFRBEOEEREOYA ZDYA T EAEEREEOME (i 2)

D7.  OAYESFAU 4 AROBEEEREHEROY A X EOBE (E5 5)
E8. M5 BB ORBE SROLRER (E56)

-16 8-



A EBR1 FEOYA G, EENAERICRIROZER
$ B JE T
I. B®Y

B2 D B ERIZEEOHKILADRBZZEIE, BMEOY A LTRIER—Z PRI >F
BEDNSWYA X, ZEPVRABHENOLENTH S, —F, LEINERERLETREMN
BIEURRRBMENE L blao TEl. J1 XWNS <725 ERTERAE LAEORITH L
DEED L, RATERIEZIHORECEROZDICHE - NTABRTREOERES
BB ENTFREN, TEMNZHFAE - MTICES TRENOREOL/L b AEER, OWT
RAEERBICEEL TS EEX5,

IDOXIRHRFKL. FEETHARNICES LEBME RS LES WEENSL L TE R
BERLEICBNTHAHLENSDT, BREBREOHEM. T BEANOEENEIREINS,

INET, AREENOFETIC BN BPRNZ MY LTSN, AMBORMtEaEE
DEFOFCRIED 5 REOBECHENH SN TN, FEBRICBT B AEER DD R
DNEBMICHLNCENTETNS, LML, ABRBEBOLLEAEERE DL E OBEEN
50, REBRIZBI2REOBEERZBORIDIBENESTHS,

ZTIT, ERI TR BWHOELE  MBEREFCHRE - MIKEODLEREL, FEE:
0B, BEOREOGEHNZTAEED 5HLVABREAOE(LE. AMBOBEEYA( X
CHEB L, BB OBEOBANRUYA X050 E, FERSEHORBIEEDE RN
& B EIEWICRI & DRI D WTHRI Lz,

O. 5 (Table 1)

1. ¥OWREELETHOREREE

RABRO—SRBAOFORBRE LR OREAREESL, SBEREOREHENSEH L,
Table 2 IZ;R L 7z,

1) FORIRRIL, B TAHRLGE, BN OEE, THTOREDE OBMREZ &g
FFITBOLBDH DL, WIND 50g HUBEMET, DWT 100g B, 200g BTH 5, B 0E
BT REHPICEZ TS LTRZIAT Y YNEET, KNTK, TERBMO 12 2K
KTTFHTULAEFADIETH 27z, FOWEBOREIX 508 BD 1.2%232F v VOBETED
75% DRI E N, WITRAKMEIL 200g BED 1.2%K T 31% DADRIL X Nz,

2) MABEOEBERINE. F—0R&RM. BERERECY A ABTIZEFE—E T, #h 505 BT
[IFREEE 100ml, FREEEE 40%. 100g B, 250ml, 40%, 200g &, 700ml, 70% THD. HE>T
EEZITOERIBER, 50g B >100g BE>200g BEE72 D, 200g BOBEEIOAEBEL. 5
BRI ORI ORBREIGEHETH > 2.

1. ¥V IROEHAEBIRRE & OBSE (Fig. 1, Table3, 4)

Fig. 113, B &IC, BMTOSARBERETBI2FEOY 1 BRI, BENICRERERLUE,

EMEIA6Y > TV OFHETH S, Table 3 135 KRR Table 4 1R ORIERDZE DR

-169-



EEERER UK (itest) o Table4 13, HRBEBRMIMETH o7 Y LMBOFOEZLEL /.
1) EEOY A IR OWIEE

(1) EOVA TRELWER & ORARIZ, 50g BE>100g BE>200g FE & 72D 50g # & 200g HT
B2 TOREDE THEENRD 5Nz, 200g & 50g B XOEEN SERT 5156, 200g
DE—FD 12~3 EOBEBREIC/R S, (2) 50g B 1.2%KMOTIREIL, BIKET Pu, 0.63%,
BIEEIE Y, 0.58%, 200g B 1.2% ASRDIIEETIE, MU 0.53% & 032% Td . 200g & 50g
& 200g DY A X SEIT BIEE, BEBEOZEII Puld 0228 Y13 050g &35, Y1 XK
BIERDENE D REWN T TU % 50g 1 200g D 18 fF&izo7z, (3) 1 NiC kB HIER
DOEZ. FUBTIREDENKEN DT Pu T 15 12, 227y VRTIIEOENKED
S7=DIE Y T30 TH o7z,
2) FHEOBEFER ORER

(1) EOEEH EREROEEIL, BHOBELTORIBBESY A XHICL>TEOIE
32 DR 2N, R Pu>SST>Po>Y 720, BEBEDEN Pu® § &EWT, Po, Y
L ORI E DR ETARENRD BNz, (2) 200g B 12%KEBOEDRERIL, Pu 0.50%
>>8 0.44>>T 037>>Po 033 - Y 032 TH V. Po & Y MZEKE, FROEVBD OGN >
= p<0.01, - =NS) . 200g 1.2%FAMOBIAEIL, BiEflPu, 049%. HIKEY, 036%,
200g 12% 30 v VERDEDIIERIT, Py, 083%, BEE Y, 063%TIITHEDEE
DEMNRDENZ. () () OEEROEEEERKEEDEZRIEETHD L, 200g FHO
JKERTIE 0.20g, A TIL 0.40g. 22T WERTIL 0255 DE LR D, 50g BEDOKIRTIL 0.22¢,
AHSATIE 0.44g, 2T F Y VERTIZ037g /2L, 26T, REEOHKTIE, 100g H D ITH
g5 E010~0.44g DEEIED 2.

V. 8

YA IR BDMIEROZERZ RV Uz, TEROBIETET A XPWNS < —ETHEMTD

BRESHERICKD, —ROBABTOWERIT, FEROBNTFA X 50g L0/MSL, D
ETREIPMOATIENEDOTEAMMNIAEL/ZD, KVAE, HNEHEES LTRSS
%,
EEBRTEEEFEOWERDIEIT. BEROBNIeMiEB o, TDEND, FROFIY
BORE, ENozUeNnbREHNLIESVWEE, EFRTFAN) AMLLET T 0
BEENIEERIBICTS, TEICLDEEZD, o TRESEDLNEIBMIZRESD Z LT
BEnsd, BRI WEIEALLBEORBECLRSDPWEMNE TIHRBEORNNEES &
2R LTz,

FERIIFALOBME TR T A A TRKEERORIBOHEZH/Iz. Ll AL—DKD
BRETYA XD EMNS AMEERIEDE, AN EHYOMEZHFOEORANHED,
ZRICIEIE LS ERESFARENTEL TWS. NS OFBRBICBIT 2 RIEOBERZHS
MZTBHTET, ABHEOELEDRBERL DHBIZIRLEEZ B,

-1 70-



EK
1) FDH A XFETIL 50g>100g>200g> L7210 50g BEE 200g BEE ORI E DEETE

BENBD SNz, 50g D¥F%E 200g HRLEBA L 200g OFE T, AEERBIITRERD
EPREVIIF TN 3 BT, ZONSVWNEB 2 TN 13 f5Eo 7,

2) ERFORERREL, FORETREQECHEES, Db, BEFE Ui
B, FEERD, BONREBRAUESDEND EIEELOMICIIRE OEETHEEEND 5
Nz, TDEZ 100g B2 D OFRICHET S5 & 0.10~0.44g DRIEDEL IS,

S DRRRE ‘

—DIF, BEORKEORHBITBV 5 ERAME ORE, RECYA XICEBRL, #ig,
RICL2WEPEBOEZRZIEEL, RBOERECERAKRE S OBEEZAFL )V THRIET
5T L, IDORE B HECERICKZABBEOS L ESYUT IRELMHL. Z0k
B OREREPEFIE S ENAEER L OBEEZRITEIETH 5.

FI2BE
1) EBAEERBERBDERBERSR. TR FERRERFERE—EREXEOBR. 58-79,
49-51 FE—HRK (1995)
2) AAHE—, BIMCER AR EN SEEA. ZTERENR (1981)
3) WEET, BEFIT. P IERETR. FXER (1984)
4) PEEBEZ, . AEFONVA > a T 3REORBNE. FKEEM. 36:3; 161-166
(1985)

5) KWEIE=. FABICBIT2MAICET I (E24) AEOERMNESZDO M RITS
2 HEAE. 103 189-190 (1987)

-171-



Table. 1-1 Types and Habitats of Starchy Roots.

Table. 1-2 Samples

Type of Starchy

R Habitat Weight g Shape Compornents of one pot Cooking Time
2o 65~70 Starchy Roots Stock  (after the second boil)
Potato Kochi 120~130 Round Size  Number Weight g ml minutes
(Deshima) (Kagamimura) 240~250 50 10 500 500 20
Sweet Potato . ) Round 100 5 500 500 25
(Koukei - Tosabeni) (Noichicho) 200 5 1000 500 0.35
Taro u
(Akameimo ) (Kochi-shi) ! Round
Yam Hokkaido :
(Tokachisan Nagaimo) ~ (Makubetsucho) Tkg~1.5kg  Middle-cut
P;g,gﬁ)m Mexico 1kg~1.8kg Wedge
Table. 2 Nac! Absorption and Solution in Each Pot.
Before Cooking After Cooking
Nac! Solution | Starchy Roots Nacl Solution Starchy Roots Remaining Stock
Stock in Stock Size |Weight |Estimated [Measured| Nacl Absorption [ Amount Nacl Solution
/Blank g inTotal g[Value g |Value g 9 % mi % % [
Ground 0.2%| = 50 250 0.52 0.68 0.37 54| 100 40| 0.32| 0.31
Water 100 500 1.04 1.08 0.44 44| 287 57| 0.22| 0.64
0.208 200| 1000 2.08 2.04 0.80 40| 695( 70| 0.18] 1.24
0.6% 50 250 1.50 1.89 1.00 55| 105| 42| 0.84| 0.88
100 500 2.99 3.23 1.23 471 295 59| 0.69| 2.00
0.598 200| 1000 5.98 6.14 2.74 46| 740 74| 0.46| 3.40
1.0% 50 250 2.49 2.84 1.32 46f 110 44 1.39] 1.52
100 500 4.98 5.84 2.23 43| 275 55| 1.32| 3.61
0.995 200 1000 9.95| 10.58 3.34 38| 685 69| 1.06] 7.24
1.2% 50 250 3.00 3.46 1.65 48 90 36| 2.01| 1.81
100 500 6.00 5.85 2.33 39| 287| 57| 1.85| 3.52
1.200 200 1000 12.00] 11.68 3.72 31| 695| 70| 1.15] 7.96
Milk 0.2% 50 250 0.56 0.79 0.48 60| 111 44| 0.28| 0.31
100 500 1.12 1.43 0.71 50| 256/ 51| 0.38] 0.72
0.224 200/ 1000 2.24 2.02 0.87 67| 760| 76| 0.15] 1.15
0.6% 50 250 1.67 1.88 0.93 49| 105| 42| 0.93} 0.95
100 500 3.34 3.63 1.51 42| 268 54| 0.79| 212
0.667 200| 1000 -6.67 7.07 2.26 38| 760 76| 0.63] 4.81
1.0% 50 250 ©2.55 2.86 1.26 441 110 44| 1.45( 1.60
100 500 5.10 5.86 1.99 41| 266| 53| 1.45| -3.87
1.020 200| 1000 10.20] 10.54 3.41 34| 685 69| 1.04f 7.13
1.2% 50 250 3.1 3.62 2.03 56 90| 36| 1.77] 1.59
100 500 6.22 6.94 2.48 44| 245 49| 1.82] 4.46
1.244 200| 1000 12.44| 12.32 4.13 35/ 730 73] 1.12] 8.9
Coconut 0.2% 50 250 0.52] -~ 0.64 0.39 60 60| 24| 0.42( 0.25
milk 100 500 1.04 1.07 0.57 571 125 25 0.4 0.5
0.207 200 1000 2.07 2.01 1.21 59| 605| 61] 0.13] 0.80
0.6% 50 250 1.52 1.76 1.04 59 70| 28| 1.03] 072
100 500 3.03 3.13 1.61 52 95| 19{ 1.60| 1.52
0.606] "~ 200 1000 6.06 6.16 2.49 43| 570 57| 0.64| 3.67
1.0% 50 250 2.55 3.05 1.67 5S 60| 24| 2.23] 1.38
100 500 5.09 5.30 2.14 42| 108| 22| 3.16| 3.16
1.018 200{ 1000 10.18| 10.40 3.40 33| 645| 65| 1.09] 7.00
1.2% 50 250 3.01 3.89 2.29 59 60| 24| 2.66] 1.60
100 500 6.02 6.28 3.28 53 93| 19| 3.23] 3.00
1.204 200{ 1000 12.04 11.65 3.83 33| 640 64| 1.22| 7.82
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Nacl Absorption of Starchy Roots / %
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Fig. | Nacl Absorption of Starchy Roots in Various Size and Types.
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Table. 3 Differences of Nacl Absorption by Size of Starchy Roots.

| Stock

Type of
Starchy Roots

Nacl Solution of Stock

0.2%

0.6%

0.1%

1.2%

Ground
Water

Potato
Sweet Potato
Tara

Pumpkin

Yam

50g > 100g > 200g
50 >> 100 - 200
50 - 100 - 200°
50 >> 100 - 200
50 >> 100 - 200

50g - 100 -
50 > 100 - 200
50 >> 100 - 200
50 >»> 100 - 200
50 - 100 - 200°

200g*

50g >> 100¢>> 200g
50 >> 100 - 200
50 >> 100>>200
50 >> 100 - 200
50 >> 100 >> 200

50g

- 100¢>> 200g
50 - 100>>200
50 > 100>>200
50 - 100 - 200
50 - 100 >> 200

Milk

Potato
Sweet Potato
Taro

Pumpkin

Yam

50 - 100 » 200
50 > 100 - 200
50 >> 100 >> 200
50 - 100 - 200°
50 >> 100 >> 200

50 >> 100 - 200
50 > 100>>200
50 > 100>>200
50 > 100 > 200
50 >> 100 >> 200

50 >> 100 > 200
50 - 100 - 200*
50 - 100>>200
50 >> 100 »> 200
50 > 100 >>200

50 - 100>>200
50 >> 100 >> 200
50 - 100 - 200°
50 - 100 - 200"
50 >> 100 »> 200

~ |Coconut-
milk

Potato
Sweet Potato
Taro

Pumpkin

Yam

50 - 100 - 200°
50 > 100 >>200
50 >> 100 >> 200
50 >> 100 >>200
50 >> 100 »> 200

50 - 100 » 200
50 - 100>>200
50 > 100>>200
50 - 100 - 200°
50 >> 100>>200

50 - 100~ 200°
50 > 100 > 200
50 > 100 - 200
50 >> 100 >> 200
50 - 100 >>200

50 >> 100> 200
50 >> 100 >> 200
50 >> 100 > 200
50 - 100>>200
50 - 100> 200

>>=P<0.01
* 50>>200

>=P<0.05

= =NS.

Table. 4 Differences of Nacl Absorption by Type of Starchy Roots.

Stack  Weight

g

Nacl Solution of stock

0.2%

0.6%

1.0%

1.2%

50
100
200

Ground
Water

Pus>>S> Y < Pox>T
Pus> S>Po -
Puss S> Y

Pu -
Pu
Pu -

Y>T
<Po-T

Po
<Po- Y
Po

LS.y .
ST

T.Y.SI)

Pu
Pu
Pu

»S>T-
> S

>>S>)T 'PO'Y

Y > Po
- T-Y>»Po

Pu-T-
Pu- S -
Pus>S> T>Po-

Milk 50
100

200

S »Pu-

Y
S >>Pu>>Po -
Pus> S>>Pa>> T + Y

s PosT
T-Y

Pus>Y > S>>T>>PO
Pu>> Y = T> S>Po
Pu>> S>Po> T>Y

Pu
Pu
Pu

>»>S>T -
>S5S « TsPo-Y
>»>S>»T -Po-Y

Y >>Po

Pus>>S>Y - Po-
Pu

50
100
200

Coconut-

milk

Pus> S

Y - Po>T
Pus> S>> T >>Po> Y
S>Pu-Pos> YT

S>> Tx»Pu>Y
Pu> S
Pu>>S > T >Po -

- Po
cY>T - Po
Y

S

S

Pu -

»>Pus> T >Po>Y
S-Y-T
»Pu>sPo - T+ Y

+ Po?

Pus>» S>» T -
S - Pu
Pus>S>Po>> T -

>>=P <001,

>=P<0.05,

example :
i

Pu»S»T>>Po~

E=

Y

« =NS.

" The differences between Puand T, S are Pu>T,Pu>S.

2 The difference between Pu and Po is Pu > Po.
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52 MELOAEBE 08% 0T £ Lt 2IF0EN, MOBEICHRTERE 5Dk, FIEDE
LZEBROBBBEIDEZENERL 7200, 08%DFIEDZEL 2 FOEIL8 AEERTH-
7zo

4. HROV PV R AL—BIOH V-V OREESEE

TROHBEN Y ORESHE, FEESNTVIBOAMLEEE. —AMONTOERE
1359 20~25g. £ LA DH L—13 250g~300g T, > CTEEE 0.73~3.06g EEITREN,

H =BT E L OEETF & —RMOAREF OBEERE & OBEIIS 5Nz, A5
SEDBE, BRFENKEEZ LD, AEE (ROBIIC & > 2 BREAE) A 100% 122
WEN 34 NTH 5% % 5D, AEENDZVEDICREBRENDIN FENEN) &
K& BEER D,

PUEORER, —DOREIIE < ORBEICERL TORBEEOENTRHERNRIS. Th
PR EBRT 5 EMOIICE DL S KREENTNED, TibbREROERNAKICY
FL, ERRI. Mo THEBRBICHETSLOLEAS. Kio. RKEFOMELSMITRR
ERE LB EN, CHSIUEREBCEL, o TMTAROHANEES T Ltk
BB OBIMICEEL T3 2 ERRE Nz,

B

LD FziklE U THRLZEN OT 1 XPHREREDEBVICL 2 RIEEDEEDKRZ
fthD— B2 B TDTDOR—EEZRFTT D &, 2) InzilblE L, TORBREDHFI®
ORI E DRI AR Lz, 2.1) T XPWBREOREVICL S AEE~ORER, L —
ERAVOEDYA X &R TERILK 2 : /N 1@ OBEWIHREIELD EFEDEL, &K
RE—EERBZDBETHHEL, SAT2A TRELZ. 2) REREDFH EBFREILEMA
FLTF 39 NCEELIZ. 3.1) OF L —OROERI K> TERERIIRISL DA, ¥ XK
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N A ZNDBEVTZEADTERHNE HIEL 25, QEENL T ZRNWh L —IdBEEEMN
FRCRLERBEETFEDI Y TRRL 20 L—IC R, RIEREEE . L UEROF
i, QOONTNHEBULBEOHENEL, FUOENERZ DI, (TEUTBFEIA
B) . TNSEIVEEOFOERER EFMERNTH S Z LR TE,

S OEE
AEN B R EE OE VI, FEELFAUEERV, HERTOERTH >N, 515,
BEEDENEE, AUz SMORH, SR EOERTARROERIBETH 3. '

FRBEM

1. KitE—, BMOZE. AN EEN. TFEERFHER (1981)
2. WIEET, BAEFIIE #HELEREM AXEBR (1984)
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C  EBR3 -S4 TRAIAMINOREEZRFRED—BEHEICBISREDY A X, ML -
R AE & SR & DRSE
& # JE T

B

Bi4EEE, RUSEEOERICED, Y1 XPME - IMTHEBICE > THEOEDH O RER
MR, ABREIC L REENBEAOEENERTEZ, £IT, FEER, REERER
PEERIFTRAEOY A TOREEMLT 572010, # - 51 TR NOREDLFRE
DEEARTVBEEE 1) ¥4 COHEBE - MIHEZRS L, TNEREEREEOBW
EEHAOMCTH I &, 2) EBri2-2) OEBREFREEOBEEZRNT S E2BE Lz,

ik

L RREEEIE (EER) | R ZIR) . RE (LR . mE EOR) onTthb
ELFFRITAEHD 4 HUK OB TRRE D Berz B Lr T3 353 A TH B

2 WERAE. () CREMOaZEE. Q) REEREZSTHS. (1) T —BEO
BHCHAT AL TOREIONT, OBEEBRT S ERAMEIOY 1 X, OLEO, FE
D, INTRZEORE - MTHE. OENSHEOREEOEEERL LDV THRRIZLD
FEE Lk, 2B, OPLUAHE, TRVE—OXBERAMBREHT 520, HERNE
D A REICERESIE, RUTHHREEORALEEX TR,

3 @A 1) QU4 i BEEEET B IRARMEE 10 Y1 KRS L, QREOH
W ITIARIE 6 WERICRA L (Fig 1) . 2) &, THRL¥—, XERERBIEANC
| B BRITISE R B U e, BABNC T R)L ¥ — B 1000keal $7 D DREEME (1
ERTSE FEEL, YA XORME - ITHED 55720 L@0RE) & — iR LT,
BEENESD SEREZEERMFERVTRA LR 2, 3) HKORH, WEiIFE 1) AHENR
%L QREIEILER 2-2) OXSEE TR L,

HWREER A
1. BEERCI R F—OBEIRT

353 A0 1 B%720 (1 :BROFEE Tx)VF—EWMEL 1780+35%cal (FBRER 94.4%
19.0%) . RIEEHEEIL 9.6+24g TH o7z, 1000kcal Y7z D DEAEHEIEIT 543095 TH D,
BEHHE 111 AL 52£07g ITH L, BREZSUREMHE 243 A 5.521.0g T, WEODMH
WA BRENRD 5Nz (tHRE p<0.01) .

IXNFE-ERE (FRR) AHEERETIE. #HEELH5NBA, 1000keal ¥z OEE
EWE TR Z I A 5 N7 (Table 1,2)
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2. BIEEEERNOHBEEKE ORME

1000kcal 7= D OEEBEE 353 ADFHEL1/2 ZERENEREE 165 A, INUT 2K
BE103 A, TN EEBER S AD 3 FICHT, BEBREICTOEENTRENSEFE LD
Er AT, SEE. ERICHLT, B Y. BY - MIROHBRERENZ W, o, E& -
T BSE H. Y - MEAEED) OREEIC 5D EEEHEARELTABE, DA,
W), BYRERERT, NCRBIIERTH o/, BHEFHEIOZED, EHLOEIIRL
BEmTH o7z (Table3,4) .
3. BHENREROHBEEEORE - MITHEE Y1 XOERE DREE

FIE - MNITEEETIE, EEIIEEICEL T, FEVHENERTERIIERTH S, 125,
[EREVE, PEECHLT, MTRPA VAV > FAROHBERNERE i, 2) J1 X TR,
ERLEBICHE LT, MWD - B0 OHBENERE b, B REDYA LdkE
WHRBEENED TEWREZ 2T 2o XS LR BEOHHARMEETHS (Fig. 1 .
4 RIEEHREEAFNAL OWE

BHERZEDSEREES-HIT. 1000keal %720 OREEMEE HHEREL, AE,
B, BEONT - HEEE, BEOYA X, TRNVF—EERENT X, HREFEOESRE
HRRAZHEL, 2REIXNF—OBNENHEEMETHDE (FBRE 90~130% ki) 205
ANZDWT, BRI E W TR Lz,

AEEREEEDHERI. KicHhza T XOME0 - HWHO., bIFE - MIBEROF/E
D, cEEEMEOMEETER LD ABE, 1. BY - BEOREOHREERNEN I &I
mz. dEsEERD NI E, e —HMOLREOHBERENENEN T &, [ RKBRON
SUAMBNT ENEELE, LNLAERS, ZOHBRIE, TRV F—-OERBNEIEMETH
ZETAUSHREIN, BIRIXINPEYIVRAEHBELTWAZEEIITEDHITE 10
EEREDNTVANBNT & EEEL TV (R2=044p<00.1 EERSMT) (Table s, Fig. 2)

EPREEERE SEROFH], BIFRE & ORBREEA SR,

2y

BEEREBICEEERITTREOSY A TOBFEEMIET 5701, - 51751 IIVD
ZERBETREODBERNTNAEIRZY A XOHRE - MTHEZRS L, T & REFER
EOMEZALGNITHI L, EB 2-2) OEBREIFRESOBREERRITSIEE2BNEL
7zo

L (BWR) . R @RI . PE (ELR) . mIE G 4MROBEFREO
Bl B FEE 353 A—BROAERE, YNICHRTIREBEICY 1 X 10 X5, F8% - T
EE 6 RAOBICHERRZBRERICXDFEZRZ Lz, 1) BAMITRIIVF—EBEE 1000kcal
WD ORBEREZEL (HAMTY) L. U XEHE - MITREBICER LT, SIEEE
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BZEDLIERZERBEONZ AW TR Uz, 2) HEBROFHI, wEIF & AIEERE & OBEEIX
KRR 2-2) OXEE TR L7z,

TR

1.353 AD 1 Y72 D (—BEM¥E) TRV F—BEEIT 17801+359%cal (FER 2R 94.4419.0%)
BEEIWET 0.6+24g TH o7z, 1000keal Y720 DRIEBEEIT 54409z TH 5, Bt
EH REZEUOFRKEEHELCARICEE TS k. 2 REENEZED5ERIT aBBOY
A XTIEMDD - D D FED c DA, W), Y - HEOBBEOHERNE D, T4 -
T - BROKEEREOHRRNE NI ETho7z. LALAENS 3. ZOBRIZTRIFE—D
ERENHEEETHIEICORAICHERINEEDONST VANBENT &, BITIXI)RES
SVEERBLTVAZEICEEL TWE (R?=044 p<0.0.1 EERBOH) . HBAHERE
LR OFH. BEIFRE & OREIR A S N2,

SR DRE

REENBIIARTEER, I TRIRNVF IR Lz, Thud, SxsEo—ERO HES
BIEANILITIT 31~152 EEFLWEDRH D, fto TERESWE LITY A X0HE - MIHEED
BV B TIREY T2 2 &N TET, WINBBRIL TR Lz, REEREICHET 55
BYATOERZEET DI L1E. REOBERRERNT 2 LTEETHD, £02DHITIZ
BHEE, TR F—CaBRNEOKERNICY 1 X0HE - MIFEEOBEEZRNT S &
MBETHS.

ERBEER

1) RIACEEE, HBIEFRE BFI—T 43— bOEOOEE - X - BIFEIERNS 3.
BEE (1992)

2) H R ZEEMITOER L. HRMEH (1993)
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Table 1. Samples
Living Area
Miyagi Kanagawa Okayama  Kochi Total
Household Formation
Single 35 14 12 50 111
2 generations 29 104 47 12 192
Family
3 generations 12 12 8 3 35
Dormitory 1 2 4 8 15
Total without single household 42 118 59 23 242
Total 77 132 71 73 353

Table 3. COMPOSITION OF SALT INTAKE GROUPS ACCORDING TO AREAS,
HOUSEHOLD FORMATIONS, AMOUNT OF MEALS

Low Group Middle Group High Group Total
n=103 n=165 n=85 n=353
Living Area Miyagi 19 32 26 77
Kanagawa 36 68 28 132
Kochi 23 37 13 73
Okayama 25 28 18 71
Energy Less than 90% 42 51 43 136
Fulfilment Rate Rank  90.7130% 56 111 38 205
1302 or more 5 3 4 12
Household Formation ~ Single 39 55 17 111
Family 64 110 68 242

Table 4. RELATIONSHIP BETWEEN SALT INTAKE GROUPS AND
DISHES THAT ARE EXPECTED TO EFFECT ON SALT INTAKE

Salt Intake Average t -Calibration
Groups Low Group n=103 Middle Group n=165 High Group n=85 L&H L&M M&H
P PY* Number of dish Percentage Number of dish Percent Number of dish
Number of dish ercentage (P) per week (N) 9 per week ercentage per week P N P N | P N
Boiled rice 126 =55 69 £34 | 122 £52 75 35| 128 £49 8.2 + 4.0 *
Salted rice dish 77 £ 6.1 3.7 £23 73 £55 41 %23 77 £56 44 £ 26
Noodle dish 34 30 18 £13 42 £37 24 =16 46 =38 26 =15 | % *% *%
Bread dish 133 73 67 £32 | 108 £57 6.4 + 32 86 + 6.5 48 + 2.8 [*k Hk |k xx k*k
Soup dish 67 =39 38 24 87 £43 54 £28 | 100 43 6.6 £ 39 [kk kk|k&k Kk| kX KK
Pickles and 28 £30 18 £20| 29 +28 21 £20| 39 43 29 36 |k *% *
Tsukudani
t-Calibration : #%*% : P<0.001 %% :P<0.01 % :P<0.05 +:P<0.1

XThe percentage of dishes in Core Dishes; Shyusyoku, Syu sai, Fukusai (include soup, pickles and Tsukudani)
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Table. 5 RELATIONSHIP BETWEEN SALT INTAKE AMOUNT AND CONTENTS OF MEALS

Salt intake amount per week
(gram/1000kcal)

Contents of Meals Proper in fulfillment

n=353 rate of energy intake n
=205
Meals Number of meals per week ~ Meal 0.0737 0.2017 *%
Snack -0.3029 ** -0.2230 **
Dishes Number of dishes Core dish (Syusyoku, Syusai, Fukusai) 0.1548 0.2215 **
. per week All dish (core dish, fruit, confectionery, drink) 0.0787 A% 0.2350 #**
Syusyoku  Boiled rice -0.0081 0.0345
Salted rice cooking 0.0018 -0.0355
Noodle cooking 0.1239 * 0.0479
Bread cooking -0.2320 ** -0.2887 **%
Fukusai Soup cooking A 0.2679 ** 0.3311 *x
Pickles and Tsukudani 0.1906 #** 0.3002 **
Cooking & processing methods Handmade in a household 0.1780 ** 0.2516 **
Construction of Core Dishes in aweek (%) Handmade by friend or family who lives separately 0.0826
processed food (uncooked) -0.0892
Instant & proceséed food (cooked) -0.1184 * -0.1876 #*
Delicatessen -0.1247 * -0.1362
Dining out -0.1291 % -0.1246
Size & forms Liquid -0.0281 -0.0987
Construction of Core Dishes in aweek (%) Paste -0.0591 0.0170
Others? -0.2320 ok -0.2887 kX
Rice-grain size 0.0281 0.0332
Bean-grain size -0.0065 -0.0059
Shredded & thinly sliced preparation 0.2614 0.2893 %
Strawberry size (Weighs about 30grams) -0.0149 0.0064
Egg size (Weighs about 50grams) -0.0275 -0.0054
Mandarin orange size (Weighs about 100grams) -0.0854 -0.0634
Apple size (Weighs about 200grams) -0.0009 0.0135
Energy intake & Energy intake amount -0.1565 #* -0.0588
Balance of nutritious factors A : Energy intake amount, protein, fat, and carbohydrate -0.0054 0.1145
(Proper range scores) (Fulfillment rate 90-1309%%)
B : Calcium, iron, vitaminA, By, B, C 01516 #* 02787 %%
(Fulfillment rate more than 90%)
C : 10nutritious factors (A+ B) ’ 0.0621 0.3043 &%
Attributes of the objects® Living area 0.0230 0.0717
Household -0.1291 X -0.2138 k%
Cooking experience -0.1607 %k -0.114S

% :p<0.05 K :p<0.01 (Significant difference in correlaton coefficient : t EIC L5 HABEDRE)
1) Fulfilmentrate of energy intake amount 90-130%
2) Large but very light in weight such as bread
3) BEWSEZAODOS MIRE4E L. 4~1, BFRBEESFERE]. €022, SRERIHRERO
EREWED 5. BWIBREEZFDGOEL. RROZLEFLTOBHDEILL, 4~TLBAL.
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SALT NTAKE
SIZE Low & Ifigh Group  Low & Middle Group Middle & high Gioup
- I Uiquid
[ Paste
F1 Ricegrein size
(] Bean-grain size *
(@ Shredded *% *

[} Strawberry size

& Egg size

£ Mandarin oranga size '
B Apple size?

0 Others® 2 Ak *

)

COOKING & PROCESSING METHODS

wwsow

3 Hand-made *

Revr / Uncooked

Dining out

Processed & *%
instant foods

(] Mand-made by friends
& tamiy Iving separate

wansn 1

L . L L ' ) Calbration : Fkk : P<0.001 *# :P<0.01 % :P<0.05 +:P<O.1

[ 20 40 60 80 100% 1) Weighs about 100grams
2) Weighs zbout 200grams
3) Large but very fight in weight
such as bread

Fig. 1 COOKING METHODS / PROCESSING METHODS AND THE SIZE COMPOSITION
OF THE MAIN DISHES ACCORDING TO THE SALT ABSORPTION GROUPS

Saltintake amount per week

(gram/1000kcal) Number of total per week Al dishes

Many moln dishes Many main dishes *
High e of shredded &

AN Many dining frequency inty steed preperution Size  Shredded & thinly sficad preperation 44
High rate of hand made cooldng Others

Hgh rate of noodes, saups.
plckied vegetables nd Tsuwdmi®
(*Fith & shelifish boied In sweetened soy suce)  COOKING & procassing meatod
High rate of hand-marle cooking ,r

Instant & processed foods

Delicatessen sold at stores

Low rate of dining out +
v

¥ Many snack-eating
frequency

Wellbatanced In 10 nutridons factors
0%gh proper range scores)

High rate of breadoooking
:_iqh :(‘ D:::Mc 9 - High rate of Soup cooking *$
ov rate of dning out M
Well-bafanced In mineras & vitammns [ NUTRITIOUS Hgh rate of plcided vew:m;;!:: M

M 44 osghmoperrngescre) | FACTORS
Amount of encryy Inteke

Low energy intake
- STYLE OF A HOUSEHOLD
Peopfe In proper range 4 Duection shows the fiuence harease
n=205/353
Wi 4 :p<o0s
44 :p<oor

Variety of food ~ Hghrate of noodle cooking ++ M
¥

¥ ++ Low energy intake
Total meroer n= 353 ——— RZ=03870 k¥
R2=0.4100 ¥

+ Direction shows the fluence decreas=

Mutiple-regression salysts

Fig. 2 INFLUENCE FACTORS TO THE SALT INTAKE AMOUNT BACED ON
COOKING SIZE AND PROCESSING METHOD
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C ZEB1 KMRZFFEOREHEOYA XEMT - REBEBOY A T&
FIREIE & ORE
& £ JE F

(BRY) —EEROFERVWZERICED, Y1 JoHE - MTHEO BN TESLH ORERE
MNEZD, AEERICELSAEENENDOEENERTE /. ZFRIIEBEO—RAH L —EHE
T, ZORROBRAEZHR Lz, £lo, M - SATXIANORLBZLFREDESEHE
EREMOHEERAL TWAHEEOY 1 XPHE - M THENSEERUCEEL TWS Z &8
5MNTIRD Tz,

FITHAEER, WEEOYA XRHE - MTHEORSZEZY LML, —BEEEFICES
TEEOBEEROEEZEEL L TERAWRERZES (8) 2AV, TRICXDy 1 LT, A&
BEREEOMEZRNT DI &ITL.

(HE

1. HBZFRIEEORSMK, KK (&) OLFEAE 60 AT, BILFRERBEL -
BYFR 2 FE 20 A 18 AEBAMAEHEFNFRER OFRFE 1~4 FEOLLTER 42 AT
BB, BEAEFEEIL 40 NT70% % 5D, FEE 1997 4F 10~11 BIZEN.

2. MERNEFR (1) BEOHE—HOASEHEL ) AEERAEFTHS. (1) TE—AHD
BFICHRTHLTOREIIONT, REEZAVERATHREE A,

3. D BEORS EHREOY 1 THTOREZERT 2 EREMEBIOY A XT 4
HA X (BIHEEER 10) KRS Lz, OQBIEEORE - INTHER 4 BE FEO DedfEGS
EFRBELICHAL 5 THE. WMEER 6) KRS Lz, @FOT A XEFHE - MITHEOXS 2
HIZ—RIRBRAELERIMPETEOETO 2R BORBEBOR S THLZ A&d A 75T Uiz,
2) DA THICEEBEREZEHL, TOEE tREK LD Az, 2) BEROIRIIVF—
PERBERBEREBOEHIIMTRBRIEICL S,

(WREER) 1. BEKOCIRIF—OBEARY (Table 1)

60 AD 1 BHY47= 0 BEEREOIISMEIL 1071428 THo/z, TRIVF—EIMEIT 1680+
414kcal TH B, 1000keal 2/~ D ORFEIEIL 64+14g TdH 5.

BABNCES &, 7.5g KDY 13 A, 7.5g~9.9g 2% 17 A, 10.0g~12.9g % 15 A, 13.0g LAE
MN15 ANTH B, EBHREEEENTNS 100g UTOEN30 AT 50%THD. LMLERED
DITNENNDB—FTLEZLNEBB D, 13.0g1d 15 AT 14 2 57z,

IRNVF—EREIIEANICTERICET 281G, HBRETHD &, T0%KFH 10 A, 70%
~90%RIEM 19 AERR LTV BEMZIZEE Z SO,

2B, AEERE LI RINF-EREEOMEIIE< (=06212) . SEEERED 10.0g M
TTIRINF—DREEN 90~129% TH o 7zH1L 60 A 8 NITHBEZN o7,
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—RIREL#KAY,. BT BYEEDSBEOERI 11.1£29 THolk. TOS3BE
& BB G- EYESD) OERL 77+£24 T, EH - EXR - BIEBEN3ETSo
FAEEIAKESTVAHEIEETH /. T, T0R] TiabBIWLA>cREZ—
Bic—&bH Eo>TWRWEIZ20 AT 13 25D,

AHBER, BHREEIEEEONRE L 34 BRALCTH oM, MEEITHENTIRIV
FEHEIRFERETSH > 2N EEERE 1.5g BET 1000keal H72D T 1.0g DELIR
S, TOROERICDNWTIRHEEEOREECHE - MIWESEORNPBETDH S, X
FRECMT FIEOEIC I AEBHEIN, CORTHRAVMETHS.

2. YA XEHE - TR

1) YA X051 THEEERE

BB YA R HSREN—BIBALEBEICONT, BEBEBCEMBORESFIILD

[Re—Z k) . [BCAI. [—0OK) . [IIK) KBRS Uz, B, ZN508 A XD
BETHE&L N2y A THF Lz,

[—Ok ) Ok = OEEEENIICE S BNTVWSEIT 23 ATEEEZ Y. 23 A, 383%
EEDE. KIZ Mok 16 A, [HUCA] 12 ATH 5. MOBEDZW [X—=2 b ROBEE
HFASHICZNEIL O N 15.0% % H 7z, '

EHEEmE. (IAl BB EBHEMET =AM, [HLA) . T—0OXK) HOME
CEETH oz, (90K BOAEEHREDFHEZ 9.0£32g T, —0OKI PEDEHLEIT 11.8
+52g WHAREBRDRZVWI EFRD N (LHE p<0.05) . [BIK) #HE (—0Ook) B
TR EHESIFIFFRMET. 1000keal %7 D EEERBIT MIFA) B2 59g KL =0
K BEZ7.0g &, L1gDETHHTZ.

F7=. Bik) B, (HUA) BICHRTHDRWERTH o7 (tRIE p<0.2) .

2) FHHE - MIHEDO Y A THIEEENE

1) EREEIYA THF LIz, Tiabb, HEEN—HICRALZEREBIZIDONT, BEE
IR - TR D, FODE TB4) & [FE . REATHE - mIEncgRz [
R . SE)l . [HER0FY) LSHBIRES LR, BiZ, INLORSOFEE
TELxNEY A THF Uiz,

HEBTEEEFEEN 2 A, 10%%5D57D, BH THE RBHEZMARIICE <ARNT
WBEE 22 ATRERE D, 367% % bk, KT M98 14 A TEKE 11 A, TR
R 8 ATH B, [EBIROFY) MHRICEZNER 5 ATH 1 Sz bk, RERN
BT T5iE) BED S - & bIEETESMEIZ 89124g Tholz. RIIKMEX MBS BT 107+
41g. TFERPEEIEE) Bf 108+3.0g [ShE) B 114£56g [HBERDIFH) B 1201485 D
IETH 7. BIEMEO (5K BIE. [EBROAY) HBOTHEDERK 28 T FIEIID7
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Table. 1T Measured Values of Standerd Nacl
Solution by each Devices.

Nacl Content
Device 0.1% 1.0% 5.0%
Nacl Analyser 0.1050 1.005 5.005
Simple Detector A 0.17 1.03 4.90
B 0.14 1.03 4.85
C 0.14 1.00 4.82

T [ osemmm e aan

2.5 b

--48--- Simple
DetectorA
B

Nacl Selution in Remainig Stocks

Nacl Solution
. , 1.0 1.2
in Stocks 0.2 0.6 1.0 1.2 0 0.2 0.6
tock Ground Water . . Mik Coconutmilk

Fig. 1 Comparison of Devices by Measuring Nacl Solution in Remaining Stocks.
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95B5
A Study on Tendency of Salt Consumption According to the Change
in Cooking Method and Use of Pre-cooked Foods

Y oriko Harigai and Kiyoko Y oshida
Kochi University and Kagawa Nutrition University

Summery

Objective In this study, the difference of NaCl absorption of food in various portion-sizes and types was
evaluated to examine cooking method (test 1), the difference in NaCl content of pre-cooked foods on the market
was evaluated to examine tendency of NaCl consumption (test 2), along with other factors. Data was also

collected to select the salt detector most appropriate for field surveys (test 3).

Method Test 1. Sweet potatoes (S), taros (T), potatoes (Po), yam (Y) and pumpkin (Pu) were boiled in ground
water, mixture of milk and water, mixture of coconut milk and water with 0.2%, 0.6%, 1.0% and 1.2% NaCl
content for 20 minutes (50g pieces), 25 minutes (100g) and 35 minutes (200g) respectively, and NaCl absorption
in each piece was evaluated using TOA/SAT-2A salt analyzer (SAT-2A).

Test 2. The Water and NaCl content of 70 items of Commercial Ready-made Food portions on the market were
evaluated using SAT-2A, and differences in area, price and manufacturer were noted. Test 3. NaCi content of
standard solutions and remaining stocks collected after test 1 were evaluated using SAT-2A and 3 simple

detectors to evaluate accuracy and convenience.

Results Test 1. Significant differences were observed in NaCl absorption in most solution types between Pu, S,
and Y, with the higher rates being Pu>S>T>Po>Y. A significant difference was also observe between 50g and
200g with the higher rates being 50g>100g>200g>.

Test 2. The NaCl content of 70 items of Commercial Ready-made Food was measured. The highest amount was
6.3%. Comparison of food type by manufacturer showed considerable differences in NaCl content, the greatest
difference being 66% and the least being 17%. The moisture content across all foods was around 70%. There was
relationship between moisture and NaCl content. With respect to 2 menu of Commercial Ready-made Food, it is
surmised that per-meal intake of NaCl would be 6.5-8.5g. Test 3. Each device’s detection was most accurate in
1.0% standard solution but became erroneous as the concentration became lower or higher. The most accurate

and convenient one was selected.

From the above results, it was proved that 1) using starch-rich materials, 2) cutting materials into small pieces, 3)

using Commercial Ready-made Food lead to increased salt intake.
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96B5
STUDY ON THE CHANGES OF COOKING & PROCESSING METHODS OF
DISHES AND THE DYNAMICS OF SALT

Supported Researcher; Yoriko HARIGAI (Kochi University, faculty of education)
Co-researcher; Kiyoko YOSHIDA (Kagawa Nutrition College)

OBJECTIVES

Last year it was revealed that the salt content amount in delicatessen sold at stores, whose consumption
is increasing, is high. The content of salt in foods (dishes) is in the direction of an increase, influenced by
the size of ingredients, preparation method, cooking method, and processing method. Based on this, we
will review the following points this year.

1. 1) To confirm the salt content of delicatessen sold at stores, processed cattle foods, and cut
vegetables. 2) To review the relationship between Na amount calculated from measured salt amount and
the value measured as Na element, using different salt analyzing machines. (Experiment 1) 2. The results
of influence in salt amount were confirmed, using potatoes as a sample, according to the size of ingredient
and cooking method. 1) To confirm the similarities and difference of the above using different vegetables.
2) To confirm the influence of salt concentration amount and the salty taste trend, using 1) vegetables as
samples. (Experiment 2) 3. 1) To categorize the size of ingredients and cooking and processing methods
of the dishes prepared daily by woman students of different local areas and lifestyles to set guidelines of
cooking types that give influence for salt intake amount and to clarify the relationship of salt intake
between the categories. 2) To review the relationship between 1) and 2-2) in salty taste trend.
(Experiment 3)

METHODS

(Experiment 1) The samples used are 6 kinds of delicatessen sold at stores, 4 kinds of processed cattle
foods and 5 kinds of cut vegetables. The measurement of salt was done by SAT-2A salt analyzer and the
measurement of Na was performed using atomic absorption method.

(Experiment 2) 1) To find out the influence of salt amount according to ingredient size and cooking
methods, we used curry; @ with ingredient size 2:1 in weight ratio but in the same shapes, @ with roux
different in handmade and sold at stores, ® with salt concentration amount in fixed and variables. The
amount of salt was measured using SAT-2A, the same equipment as the above. 2) The survey of the
distinction of salty taste and the salty taste trend was conducted using 39 Kochi University students.
(Experiment 3) 1) 353 women students in 4 cities, Miyagi, Kanagawa, Okayana, and Kochi with different
family styles were chosen. The survey in meals was conducted for one week, and 10 different ingredient
sizes and 6 different cooking and processing methods were asked to write down. The individual salt intake
amount was calculated per 1000 keal of energy intake amount. The factors increasing the salt intake was
reviewed using multiple-regression analysis focusing on patterns of dishes viewed from size and cooking
and processing methods. 2) The relationship between the distinction of salty taste, salty taste trend and
salt intake amount was reviewed among the subjects used in 2-2).

RESULTS AND DISCUSSION

(Experiment 1) In most of the food, the total Na amount exceeded distinctively and its trend differed
according to the manufactures. Therefore to obtain the Na amount which cause problems by overtaking
salt, it was indicated that atomic absorption method or other method should be used to measure the Na
amount.

(Experiment 2) 1) Salt absorption rate differs according to the kind of ingredients in curry, small size
ingredients absorb more salt than large size ones with low salt amount in soup. 2) Curry using instant roux
with salt amount being printed in the package has higher salt rate than curry prepared by handmade roux.
However, more peaple felt the taste was less salty in the distinction of salt in cases of both 1) and 2) and
more people preferred them. (The broth has the same trend.) We confirmed as the result of this that the
same trend was confirmed as the result of potato experiment done last year.

(Experiment 3) 1) An average daily energy intake (average of one week) of 353 people was 1780359
keal (fulfillment rate 94.4+ 19.9%) with salt intake amount of 9.6=2.4g. Salt amount per 1 000kcal was
5.4:£0.9g. Salt amount for 111 people living in a single household was 5.2+0.7g, whereas 243 people
living with family including boarding students was 5.5+ 1.0g and there was meaningful difference in two
groups. (No area difference) There was no relationship between the distinction of salty taste and salty
taste trend and the amount of salt intake. 2) The factors for increasing the salt intake amount are; a)
shredded & thinly sliced size, b) handmade dishes, c) noodles, pickles, Tsukudani*, and soup dishes, d)
abundance in core dishes such as Syusyoku, Syusai, Fukusai. 3) However, this result was confirmed
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similarly in people with proper range in energy intake. It has relationship with well-balanced nutrition,
especially those fulfilled with minerals and vitamins. (R?=0.44 p<0.01; multiple-regressive analysis) The
number of dishes of one week for the subjects differs distinctively from 31-152 and therefore we cannot
review by the numbers, so we compared them by composition rate in each case. It is important to set
guidelines for cooking types which influence the salt intake amount to review the proper intake of salt. It is
also necessary to review the number of dishes and energy and salt intake levels.

*Tsukudani=fish and shellfish boiled in sweetened soy sauce
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97B5 A STUDY ON TENDENCY OF SALT CONSUMPTION ACCORDING TO THE CHANGE IN
COOKING METHOD AND USE OF PRE-COOKED FOODS

Supported Researcher; Yoriko HARIGAI (Kochi University, faculty of education)
Co-researcher; Kiyoko YOSHIDA (Kagawa Nutrition College)

In our previous studies we have revealed through our experiments the effects of different sizes of
ingredients, processing and cooking types of foods sold at stores on the amount of salt contained in the
foods. This year we aim to reveal the same effects at the level of actual daily eating habits. The following
are the descriptions of the survey and experiments, method and the results we obtained.

1. The salt intakes by different ingredient sizes, cooking and processing types

The meals eaten in one day by the total of 60 women students in K-area (of which 42 students live in
a single household) were categorized for each-meal into four different sizes and five different cooking and
processing types. The 60 students were sub-grouped according to these categories to which they most
likely fitted for each meal.

1) Sizes: An average daily salt intake amount of the group who tend to. eat the ‘egg size’ (n=16) was
9.0%3.2 g. This amount was (p<0.05) less than the 11.8+5.8 g of the ‘one bite’ size group (n=23),
and (p<0.2) of the group who tend to eat the ‘chopped’ sizes (n=12).

2) Cooking and processed types: An avérage daily salt intake amount of the group who eat mostly
meals prepared by a family member (n=11) was 8.9+2.4 g, and it was (p<0.2) less than the ‘take-
out box meals’ group (n=5) of 12.0+4.8 g.

2. The relationship between the salt content of the box meals and dishes at the N convenience store and
their nutrient compositions

In one month 73 varieties of box meals and dishes have been sold at the N convenience store where
the subjects of the survey above 1 buy their foods. Since the numbers of main dishes and side dishes were
rather small, all the dishes in the A box meals were added to make the total of 104 varieties which were
then measured for each salt content using TOA-SAT2A salt analyzer.

1) The salt content in the box meals: An average salt content amount of 31 varietles of the box meals
was 3.1 1.3 g. Although about half of the box meals analyzed had the salt content less than 3 g,
excessive or inadequate energy or imbalance in the nutrient composition was observed.

2) The salt contents in the staple foods, main dishes and side dishes: (1) The average salt content in
the staple foods was 2.5+ 1.4 g, in the main dishes was 1.3%0.9 g, in the side dishes was 1.2%0.5 g,
respectively. (2) The salt contents generally correlate with the amount of energy, the higher the
salt contents so is the amount of energy.

3. Salt and Sodium Content in Prepacked Commercially Marketed Japanese Box Meals

Commercial box meals are usually purchased from supermarkets, thus a representative sample of
supermarket box meals were purchased for the purpose of this study.

Also, relatively high quality box meals are available at department stores so we analyzed these as well.
The average amount of salt stated on the labels of the supermarket box meals was about 3 g, however
when calculated on the basis of sodium content it was about 4 g. Therefore, on the basis of the stated salt
content, it is difficult to accurately grasp the amount of sodium intake in the meal.

The salt content of department store box meals varied between 3-5 g.

-202-



R Wk (AYEZIVRRAMT—) ORUOREE - V1 XEHBFIER

1 M ¥480 ®mE 412ml :
- Ef, I*J»i:l ﬁﬁﬂ; ﬁﬁ:&g 4R
& LHL R 200 288 19 096 2
EE ke . 19 24 03 1.47 4 Loz
e (88) 15 47 0.6 3.97 4
B < HOBLDBIS 8 21 0.1 1.70 4 ¥4zvB3
BIEE S0TEDZEMA 26 18 06 2.29 3
HOFEABOBY 23 17 04 1.8 4
mEEL 23 52 04 1.67 2 Bssv82
WRERDTEDFZ Y 13 2 0.2 1.85 3
BEQEY 12 11 01 1.8 3 EHsvA
-0 15 3 08 508 2
4555 1 1 00 000 3
P a 4
&5 355 484 55 154 2
2 Mt ¥500 =B 631ml ,
. Ei; I*»fc; ﬁfﬁié ﬁﬁ#g YA4X
T8 OBk 240 356 1.9 079 3
IX ASRDTSA 31 90 04 1.25 4
8T 29 155 0.5  1.61 3
I (I HhTAY) 17 139 03  1.49 3
BALF—T54 14 61 01 096 3
B EBCANRT YT 4 45 67 1.0 2.14 2
£ 23 16 06 2.42 3
HEYUDME 8 23 03 315 2
L & 57 6 2 03 420 2
x U—2 3 303 860
&kt 416 912 54 130 2 3
b 3
3 i ¥580 ®{E  800ml 5
wme m: n»::l ﬁi.%‘.l; ms-.ai YA4X
& BOLTU0E) 95 133 0.9 0095 4
BOLTU(DY) 48 72 05 099 4
BT (IR 50 72 06 1.29 4
BOUTU(=5 ) 51 72 1.0 1.88 4
R aovs 27 83 0.2 0.60 4
B < HORDISIF 22 26 03 1.55 3
EHT 20 143 02  1.09 3
P 15 22 02 114 4
e fa () 15 34 01 069 4
IETS4 10 41 01  0.93 4
YA T — 9 36 0.1 1.64 3
MEIES 6 5 01 1.35 3
SIE LR 2 0 00 000 3
¥ L&dip 4 2 06 1500
a5t 374 741 49 131 2 ‘3‘

-203-



4 il ¥480 ®E  614ml .

o Eié I*)l«t » ﬁtsz ﬁﬁ&i P4 X

I& R 266 392 0.0 0.00 2
Bo% @ 6 00 0.0

EX BRBEDD 115 347 1.3 1.10 2

A397 WLyl 14 34 02 1.76 1

BIE LN 4 1 02 4.90 2

A a 2

a5t 399 780 1.7 043
5 it ¥480 ®E 736ml

v iig 1*)1/::; - ﬁtﬁié gﬁ.ﬂg Y4

T8 CfR 288 425 0.0 0.00 2
Bk ¢ 6 00 0.0

EFE LabhD(HL—K) 30 187 0.4  1.36 4

R E C A < DWHE 29 42 05 185 2

BEF 22 75 0.5  2.21 3

IpiEE 20 36 0.2 099 4

DWHIDERD 14 32 0.1  1.04 3

B<h 12 13 0.2 1.51 3

B RS VT4 33 46 0.2 0.46 2

RFrYSY 23 97 0.2 098 1

it 7 3 03 4.0 2

BFL 3 1 0.3 10.40 3

A a 2

&t 481 963 29 061
6 il ¥330 BE 729ml

— Iig 1*»?(:' ﬁﬁ!;; ﬁﬁiﬂi YA X

TBE BUTUGE 69 104 0.3 0.46 4

BUTUEE) 71 108 1.1 1.54 4

BUTU(E) 67 106 0.9 1.35 4

R} a0vs 32 96 0.1 0.43 4

W TIR 24 39 02 0.83 3

mEB 24 151 1.5  6.04 4

oA s — 8 61 0.2 1.93 3

BIE =< HA 10 4 02 227 2
* L&dw 3 2 0.5 15.00

&t 308 671 49 160 2 g

-204-



7 it ¥400 B8 670ml
— BE IxNF- AR SRR Y4 X

[e] keal ] %
B OfR 200 296 0.0 0.00 2
EE BHOF DT 57 213 0.8 1.40 4
B BEOBRL 78 16 1.3 1.67 2
DIEL 2 DEM 78 82 0.9 1.15 3
ThO=YSS 52 99 0.6 1.15 3
el Hh 10 4 03 3.00 2
att 475 710 39 082 ;

8 flidg  ¥400 BB 670ml
- ER TixL¥— AlE EHE P4 X

g keal g %
8 ZfR 200 296 0.0 0.00 2
I¥ BHER 124 130 1.3 1.05 4
BE AEOBRL 78 16 1.3 1.67 2
MIEB »DEM 78 82 0.9 1.5 3
CHICPLDEATUD 50 38 0.9 1.70 3
=< Hh 10 4 03 3.00 2
&t 540 566 4.7 0.86 ;

9 & ¥500 HRE 670ml
— EE Ix¥- RER AmRE | YAX

9 keal g %
T8 Jf 200 296 0.0 0.00 2
IH HOBDEE 55 67 1.3 230 3
B RF US4 80 105 0.8 1.00 1
KARDE 70 40 0.9 1.30 3
NEQEHTHA 50 42 07 1.40 2
je<Hh 10 4 03 3.00 2
&t 465 554 4.0 0.85 ;

-205-

£

Z43vB3

E&zrB2

E$SVA

Es=se

E$zB3

E$=rB2

EZIvA

JeAlE<R|

EX

WR

Y 22N

AR

W

ANYD L



10 ik ¥550 ®E 590ml
_ . %
- gﬁ; :cz»fcal ﬁﬁi; ﬁﬁ.&i >
8 O 236 348 0.0 0.00 2
2o% ® 6 00 0.00
IR &hDD 95 771 0.4  0.46 4
B &9 24 4104 1.61 3
NG YT 4 20 41 02 088 2
754 KRF b 18 33 00 023 4
M 9 4 09 10.16 2
¥ U—Z 19 2116 860
IRI—K 2 0 01 7.0
&t 423 1265 37 088 > 2
b 2
11 il ¥550 HE 688ml
e ﬂ; :awfcal mi; msg FAX
I8 O 234 346 0.0 0.00 2
IR FEUAY 102 Tags 07 072 4
NYR—8 32 85 03 083 4
RO 26 206 02 0095 2
o= 15 22 02 105 4
&g S — 9 33 01 1.51 3
BIE »EBF 21 30 0.0 0.19 4
R RS 25 49 02 092 1
L& 4 1 00 000 2
5L 10 4 04 385 2
PRV 19 2177178880
TRI— K 2 0 01 7.0
&t 499 1282 40 079 1 i
12 it ¥500 ®E 688ml
. sié I*II/T(FC; ﬁiﬁ!!; ﬁﬁﬂ: YA
B MR 228 337 00 0.0 2
DY ® ® ¢ 0.00
xR EHA 54 145 0.8 1.49 3
BB 38 195 0.3 074 4
Sa—2q 32 69 04 1.25 3
IEFY 22 28 04 204 3
HEF 14 40 02 1.44 3
Bl mETd 21 3503 1.23 2
F AV 18 14 05 2.93 2
* L&di 4 2 06 15.00
225 — K 2 0 01 7.0
&t 433 865 37 0.85 Z g

-206-




13 it ¥450 BB 637ml
wme gﬂ; I#bec; ﬁﬁﬂ; ﬁﬁi&g Y4 X
B iR 264 391 0.0 0.00 2
o ® 6 00 0.00
X EBH 132 291 1277093 3
BBl (LEY, /tRY) 25 156 0.2 074 3
BIE EmYSY 19 34 02 094 2
F—H A 6 2 01 1.90 2
At 446 1080 1.7  0.38 5
14 ik ¥500 WE 542ml
e, ﬂi;, :cz»::l mx; ﬁiﬁiﬂz Yy X
I8 O 288 426 0.0 0.00 2
E® FELAY 68 355 0.8 1.11 4
AYN—Z 68 172 09 1.34 4
anys 33 92 02 075 4
o= 14 31 02 1.49 3
B < bOBTIBIT 8 30 0.2 221 3
STy 7 20 01 087 2
BIE RFbYSS 21 48 0.2 1.10 1
AT T4 17 41 0.2 1.44 2
ABOEY 11 8 00 037 3
Y 7 3 07 10.16 2
&% 542 1226 3.6 0.66 2
15 Mtz Y420 BB 447ml
. El; z*»::l ats:; msa: YAX
X8 iR 200 296 0.0 0.00 2
= % ® 6 00 0.0
TR AN—Y 85 227 20 2.35 4
BN HEoEM 30 31 07 229 3
Ry 4 2 12 01  7.20 2
Pt 5 2 05 10.16 2
*  FEY—2R 10 11 0.9 8.60
a 332 585 42 1.26 ;

-207-

=294

E$zrB3

E$zvB2

EFIVA




16 ikt ¥500 BB 655ml
. m: I*»fca( ﬁiﬁ; ﬁﬁ&: FAX
T8 Fr—NY 262 562 33 1.27 2
% BURTF 58 151 0.7 1.28 4
Sa—%q 37 117 05  1.41 3
EE 33 362 05 1.41 3
AT 18 67 02 1.37 3
B mEElE 17 45 0.2 137 2
H=—L SR 2 0 00 0.0 2
BEEly 13 18 0.6 4.88 2
& 440 1322 62 140 2 2
b 2
17 fiks ¥500 EE 679ml
i, !ig :z»fcal ﬁﬁl; amag F4X]
B Fr—1y 254 544 24 0.96 2
¥ EST 65 302 0.7 1.03 4
EiST 50 299 0.6 1.1 4
B RIS T4 33 75 05  1.36 2
RFhHS54 15 57 0.1 092 1
L &S 4 1 0.2 490 2
H—Y A 4 1 02 475 2
&5t 425 1279 46  1.09 Z :
18 fils ¥500 BB 575ml
e né n»::l ﬁlzlé mﬂ: FAX
& CfR 256 370 0.0 0.00 2
2o% ® 6 00 000
EE NUN—H 108 285 1.4  1.28 4
o= 23 31 02 1.05 4
BIEE R/ VT4 17 34 0.3 1.49 2
R b 4S54 13 56 0.1 092 1
LHLERBEDYF— 6 9 01 1.88 2
ABDYS vt 6 14 01 178 3
=95 UDEY 4 0 03 665 2
/5l 1 0 00 000 2
&t 434 805 2.5 0.57 : ;

-208-

E$ICe= Je AR

17

AN L




19 il ¥480 ®E 822ml
me BEE I3E— AR fEEE Y4X
g keal g %
T8 R 258 382 0.0 0.00 2
2D & @ ® -
IR FEAY 162 863 2.0 1.25 4
BIsE ANTyFa 31 73 04 1.44 2
RFrHS5 19 75 0.2 092 1
EfROEE 3 0 0.3 10.63 2
&t 473 1393 . 3.0 0.63 g
20 ffits ¥380 ®mE 550ml
s BEE TxlE- AEE AKEE  YAX
g keal g %
TR LUDLBLTU 252 107 2.4 0.95 4
EE dOv4 30 96 0.3 0.99 4
NoR=—F 27 78 0.3 0096 4
IpEEE 17 37 0.2 1.00 4
=104 16 101 02 1.23 3
oA v — 8 24 0.1  1.65 3
B K7 bS5 13 56 0.1 1.09 1
a5t 363 499 3.6 0.99 Z
21 il %400 BB 670ml
o EE Tii¥- REE RERE YAX
g kcal g %
TR O 200 296 0.0 0.00 2
EE v—K—GF 93 242 20 2.10 3
BIZ RBOBDY 50 26 0.8 1.50 2
HOFOED 70 49 0.2 027 3
RF IS 80 105 0.8 1.00 1
b 10 4 0.3 3.00 2
&t 503 722 40 0.79 g

-2009-

20

21




22 flils ¥400 ®E  670ml
— Ei; I*/bfc; ﬁﬁs; ﬁtﬁﬂ: JA X
B O 200 296 00 0.00 2
IR EE 116 407 2.0  1.72 3
B vHO=¥54 80 15309 1.10 3
KARDEY 70 40 09 130 3
ChICe<DEATS 50 38 09 1.70 3
1< Hhs 10 4 03 3.00 2
&t 526 938 4.9 0.94 : 2

-210-

<-4

E$xrB3

E¥xvB82

EI A

22




23 il ¥400 ®E 570m
e Eﬁ; I*Jl«:i; ﬁfﬂﬂ; ﬁﬁiﬂf Y4 X
I& 26 208 301 21 1.00 2
I g 12 577702 T 56 4
PEIE 6 6 01 160 3
B DT & ABOEN 15 0T 5 3
WRDEY 9 6 02 208 2
=AUBZIES 5 18 01  1.68 2
L &> 2 102 10.50 2
&t 257 370 3.0 1.7 :
24 it ¥320 ®mE  455ml
— iﬂ; I*)vfc; ﬁigs; ﬁtﬁﬁ: Y4X
TE CH) 195 294 2.7 141 2
T ST T 3603149 3
ZiE5 17 50 05 2.84 2
s 11 16 02 223 2
ThE é 3 4 - 2
BiE ABOEM 10 R P RCY 3
EAUBED 6 19 01 1.68 2
L &5 13 5 03 196 2
o 270 434 43 1.59 g
25 & ¥480 ®mE 790ml
WEL !ié I*)b:‘—;; ﬁiﬁi; ﬁﬁ#g Y4 X
TR &M 238 147 05 023
=1 160 237 00 0.00
I BREORE 47 518 0.7 1.47
$8 559 6 10 01 155
iR EAUSCES 11 5370 g
DU E DR BE 9 16 02 211
B 6 2 01 248
LLLSH 4 1 0.5 13.65
at 481 954 2.4 050

N NN NN NN BRI N

-211-

23

€$zC

E4svB3

E4zrB2

E$IVA

24

EgzvC

E$xzvB3

EssrB2

ESI A

25

gssrC

E¥IvB3

EHIUB2

E¥IVA




26 il ¥380 mE 550ml 2
EE Txl¥- AEE AmBE  YI1X
HEE g keal [e] %
B MR 298 441 00 0.00 2
wEES 100 267 13 1.28 2
3 OTH 45 73 05 1.22 4
BE B 7 377707 1016 2
&ft 450 784 25 o056 > 2
b 4
27 s ¥480 ®mE 562ml ”
s, EE Til¥- RAR SEAE  YAX
g keal 9 %
B M 250 370 0.0 0.00 2
@U ¢ (b d’ _ E¥zvcC
IR AUVDORSRS 93 237 13 1.38 4
=T 37 140 0.6 1.59 4 Ey3v83
FEd 0 11 4706 508 2
. 391 751 24 o062 > ° vosss
b 4
E&=A
28 i ¥400 =B 607ml 2
— ER Ix¥— AEER RERE Y4 X
g keal g %
B CfR 250 370 0.0 0.00 2
0y ® b ¢ -
289 106 501 2.0 1.88 3
B 5 2 05 10.16 2
aft 361 873 25 069 - :

-212-



29 i ¥480 B 700ml
BE Tx)IF—- BEE BERE JT4X
H2E g keal g %

& O 262 388 . 0.0 0.00 2
43 134 219 1.8 137 2
HL&>H 5 2 02 4.0 2
) 1 0 00 0.0 2

&t 402 609 20 os51 2 2

b 2

30 e ¥420 BB 600ml

wme BER Ix¥- RiER RIERE YAX
9 keal g %
TR () 246 370 2.8 1.15 2
nY ® ® ® -
%B 58 263 0.8 1.36 3
PN 11 25 0.0 0.0 2
L &SN 7 2 03 420 2
att 322 660 39 121 2 2
b 2

31 fliks ¥450  IE  600ml
BEE IXN¥— REE AERE P4 X

HEa g keal ¢] %

8 iR 258 382 0.0 0.0 2
L OIEY 58 519 1.0 1.72 3
TLESH 6 2 02 392 2

&Ft 322 903 1.2 038 z g

-213-

29

30

31




32 ke ¥480 AHE 683ml

— BRE IxN¥— AEE 2ERE 4 X
g kcal g %

R ZfR 356 527 0.0 0.00 2
3| 124 262 1.8 1.43 2
HL&EOM 5 2 0.2 4.20 2

& 485 1271 2.0 0.41 2

33 {4& ¥350 =#E  590ml
wEe BE IxF—- AEE SEAE AKX

g keal g %

& Z8H) 198 302 1.2 0.61 2
BT+ 34 193 0.6 1.74 3
B R 6 19 0.0 0.58 2
L&LSH 4 1 0.2 4.90 2

&t 242 515 2.0 0.84 ;

34 fi& %350 BE 520ml
v BE IXF- AEER RERE g4X

g keal 9 %

ER BULITU(ED 60 130 0.5 0.81 4
BUTU(E) 57 102 0.6 1.10 4
BULTT(AY) 46 74 0.4 0.97 4
BUTUTMHIDF) 45 70 0.5 1.08 4
BUTU(E) 42 63 0.8 1.79 4
BUTUEDIE) 41 63 0.4 0.98 -4

&t 291 502 3.2 1.10 :

-214-

32

33

34

=294

E$xvB3

EszvB2

EyzvA




35 il ¥480 BE  700ml 35
. BEE Ixl¥— AEE sEEE  PIX
HEE g kcal g %
TR TFvYTSAR 372 852 4.2 1.13 2
EE NATYITSA 37 164 0.3 0.92 4
BISA 19 150 0.1  0.61 4
N IK=5 16 51 02 1.06 4
AYA 16 20 0.2 1.34 4
Bl gzl 17 81 0.2 1.09 2
a5t 477 1318 52 110 2 ¢
b 4
36 ik ¥380 HE 580ml 36
. HE Ixl¥— BEE amRE (X
g kcal g %
FB FASAR 295 689 3.1 1.05 2
EEE 6 8 06 9.77 2 ers¥C
AR 2 1 00 0.00 2
&5t 303 698 3.7 1.22 2 EssvB3
EszrB2
EsvA
37 fils ¥500 ®E  700ml 37
. BE IxN¥— EE RERE  TAX
g kcal g %
FB 288 426 0.0 0.00 2
HIE 97 274 1.1 1.6 3
LLLOH 6 2 02 392 2
&t 391 702 1.4 0.35 3

-2156-



38 @i %480 AE 700ml
; BE Ta¥- =ER RERE YIX
HEE g keal g %

B IR 260 385 0.0 0.00 2
(o)) [} 9] 9] -
FEhY 150 921 2.2 1.44 4
$3%50 10 16 0.0 0.00 2
MLEOB 4 1 0.2 490 2

&t 424 1323 2.4 056 : i

39 i  ¥500 ®/E 700ml
_— BE Tixl¥- BEE mamE  T1X

g keal g %

& IR 242 358 0.0 0.00 2
15U @ ¢ 0.0 0.00 2
HIE 102 165 1.6 1.61 3
F A 11 12 03 2.93 2

att 355 535 20 055 © g

40 Mg ¥500 =& 790ml
o BE TxN¥F- BEAR RERE Y4 X

g keal g %

& Off 316 468 0.0 0.00 2
HIE 12 294 2.2 1.97 3
ABOF LN 4 1 0.4 9.90 2

a5t 432 763 2.6 0.603 2

-216-

38




4 {ite ¥350 ®=E 550ml
HE IxNE- BER AURE FAX
HZE L] keal g %

R B5LBL 246 423 3.6 1.46 3

Ledn 3 101 420 2
2t 249 424 37 150 } 3

42 il ¥180 =& 330ml

- HE Taif- A48 ERE | UAX
g keal g %

TR A—h e 156 256 33 2.2 3

ah 156 256 33 212 | 8

43 & ¥250 m=E 550ml
- SR TiAY— AHE ABEE | VAKX

g keal g %

B J5IEOVE) 144 230 1.3 091 2
5 5EEL) 114 193 1.4 1.21 4

&t 258 423 27 105 | 4

44 il ¥380 =2 580ml
. BE TAA¥— RGE AERE VAR

g keal g %

T8 2000 33 48 06 1.94 3
122 Y (VD) 33 44 07 212 3
L€y D) 31 42 12 379 3
CEY(FFT) 29 45 09 3.22 3
€Y (W) 29 42 08 276 3
LEYH—ED) 28 45 09 327 3
L& 5 4 102 420 2

PETEY) 5 708 15.00
&bt 192 271 61 347 : s

-217-

41

Eysrc

K¥s=rB3

g#svB2

[N

42

Eysrc

gy=>B3

¥43v82

[N

Eszvc

€$=r83

|94}

[

44

gssrC

Ers>83

[0 -¥]

Eysva




45 it ¥260 EE 370ml "

HE IXN¥—- 2EE ERE YA4X
2R g keal g %
=B BAYTS 200 358 43 22 4 i
L& 3 1041 4.2 2 ers>c
a 4
&t 203 619 44 218 P
E¥=vB2
EHEUA
46 % ¥350 ®mE  650ml ”
. ER Ix¥- AGR AKRE 0 TAX
HE2E g keal g %
IR US55% 280 456 3.4 1.2 4
x L&dk 3 2 05 150 erexC Lhl<R
a 4
A% 283 808 39 136 vrivas -
[£ -3 R
€207 ANeOh
47 % ¥280 HmE S50ml o
5B TiL¥— RER KEBE  Y9AX
2 ] keal [e] %
R #EEE 160 248 1.1 069 4
WY 120 227 20 1.67 4
&t 280 755 3.1 1.1 : 4

-218-



X W BE R W

el HIiR BFH

T b e e

1.3
1.2

1.0 Feoooo o
09 |

0.7
0.6

0.4 o o
03 |-
0.2 |-
0.1 |-
0.0 :

X

X xme

® P
: ;

HXe X W00 0%

CoxXx

el AR HEER
X HLNEDE BEE
XHLAEDE SHEER

ERUSDY A X

HEDEAT

RERE/AHLE

2
FioE RERE

3
FigE BERE

5 44X

E: RIGRE%
4

TiglE HeERE

HL Bik BFER
oL Bk SHER
HULHAKDE HEFE
HUMKKDE HEE

0.70
0.74
0.89
1.24

0.23
0.28
0.45
0.16

0.74 0.18
0.90 0.06
0.86 0.43
0.50 0.13

0.79 -
096 0.46
0.88 0.29

aft

0.86

0.36

-219-

0.75 0.31

0.91 0.34



(" % 1I)
HENITARB I UEREMOAE, FrYv A, huvrgE

HH A (KFRIERS
HE BT (RTFHIERS

3
%%

| HAREN

ERXBHESCLSL. REAFADAREORMIE. HRBLUHRRETOMM
TERANOKEESEHTENI ETHS,

BICHE. RUEOERAESEMLTNS S ENREESATIS,

CNLOMIERE—BICRELEEER L TRIERENE< o TWA. LihsT.
BEDRENSENENIBIEREIRETSAOCRCNOHBENIERCEET 288
BCOWTRHET A ENVETH S,

I, BREMORICESEY, HESEZEMELERENSEATONELES 12T
BY. PIAEBEENY FLUTRRENAHRENS< o TEE, Ay FBREIMEOE
RS BT EDEMTRAEERMF MUY ARERSEESNDZ EHS L, BB,
KklZIT OB, BROBBTICF R I ANBET S EMEEENS, Limso T,
IhoBEOFTMIDASBIIDLVTORTHBLETDH S,

BHEIIF RUDANPESAYIASBAZVEC S CHENHY, BIEL LTERY
ZFPUDAEDASYRET Y FO-LTEHLETHELVAERTH S, LOLBEOH
BEMSBRIETHILICEY. FRUDARBICEVSET IS LHIEEENZDTE
DEDS bR UL,

BROBEOERSRERIBEO L THECAEIDRRESFFNOF R IADETH
B, LiENS>TRARFOF MU I AQKRBAEBEAZTNEE S, RE, BEON
EEBLLT—RICALSNAZBEBRIESRERDT 37 MO ABRENETAEE L
THY. LOBEDF U AFHESNAENC LIRS, ToTRIEDAEEHETE
FRAECLIUFRUDABEIUAUDA (FRUDALDLBERET 520) £HE
L. BIEBEHmE TR LE,

FRREROABICLUERENS,
 ERAEOBVHRRREORIE. k5. pHORME

C HIRASHEORIE, FRUY A, AUD A, kS, pHOME
AV RBEOF RUS A, AUT A, KSOHE
 BEFEORLAEOINATIOT FU Y ADME

—_

~AwWwN

-220-



. HMERAE
L HERREHEORESERICDONT
1) #a
BERIFEFADOBRES LURREA 3 ’J‘Fﬁd)i‘/\“_— FTEBALERRZBWE,

W71 18R (PROEHE27&B)
FBARIEIEHH/AYI50~850g T, —-Eﬂliﬁﬂ:‘kﬁ"?\ FTARWE.

2) MERHIE
HEE7—-Fhysy—THUIL. h—& L.
(1) ’iE
MO UHEHI3~5EICHFRL, EEEBOZ VWSS IMRBLEZT o /.
SAT—2AERAHE (TOA) CLYVRME.
(2) k45 A
MO LEREO—ERICONT., REEZBEICKVBE,

(3) pH
BIELEHOEREpPpHA—9— (TOA HM=30S) ICXKUHZE,

2. MIRAHEORIE, TRIDLABLUAYDALAZTEBIZIDONT
1) &
BERIBEFAIOBRIES LURRMBAL THADOT/N— FTHEA,
BRE & U MIE430~580MDbDE 1 478, F/8— L U600~ 1300HD b D
ZOEEBA,
2) MERHE , A
1. ICELE, TRYVDABLUAY I ALRRFRNAEICEY., BrixRERTZH IV
BEICLS.

3. hy FBROT Y DABLUAY I ABREDNT
D B
RIEE A LEBRICONT—2ENy FEEMIA - A —MTBTMI L,
HEELTHABRO—#Eny b FEALL, BRIE. KALA, E-T, &
POUBLUF T RYDABRTH S, hy MUEBFEFUTOBY THB.

A UA s+ 2X2X50mnDF )Y
E—<>- - - 32)DFHY
DY o o - IXIXS0MmDTFYY
FeXY - o 2mDFHY

-221-



CNOSDPTREERE T FY I LARBET DR, E=IELUF A ANIYTH
60

2) MEHE
BRFRAEICLD.

4., %&iﬂ%?‘v‘;‘f@ﬁf;éliihh%5ﬂ)j‘ FUDAESRICDNT
1) E#
N-1 ER2ICLYSRIEDEINATI ZBITESICEALERETRIBELL.
RIEIR—MRICHBFBALTVWS D). (707471 X501 T/ =X
Wl BELUTHYF V) THD, REICLIVEBTRERFRLEDZPOThOELNSH
FHRKRO25 cmICELEEZATIIEL, ELICHRET I,
1) -2 HB=ICLY 1) -1EALREDIES> AT 2IBITEICIVRIBELAL. X
BEEX25cmICiBLIEECATHY. ELICOFICHLE.
2) MERHIE
BFRAEICLD,

. MRER
L1222\ T

SEFEELATERZESR, boEHRIESERNSZ VDR TELOLE] D6.3%
THY., PHODLDIZ TREFE] D0.2%. TEE&FK] D0.3%THo/c, —RRHIICIE
fk#?JﬁfE%ﬁﬁjEmﬁﬁﬂﬁinmutﬂwénéTﬁéimb\:@&5
mEMIGmSERENhS AR &abnunmmbmu EMROFHRIES BRI

1% ThHoi=.

Tablel[CRT LD ICALEHEOBETDH., A—N—ICL>TRIESBICEMNH O/,
BHENRZNHOT MY FLKIRE] D66%. ZONEVWHOT M (IDERMWH
D% THo/=. KPERNBHZORER ARR] 0%, La0DF T (DB
BE] D% Tholz, THEMICTOXAMEDKSTERDOLDNE N,

Table2lICZBE S L UKSSRDOEEZRL .

KEDZWVBRICHBEEZZMATVNAIENHEEINDIDT., TOMARERIL
EHAFig ICRTLOICHZICRKBEAEENSASNAZN, ABUEBROBRRILICKETL
THEOBEEIEARETII,

PHIZ4. 8~7. 0DGEBE TH S (Table2), PHOMWETWRETIERIEEZLZOHICMA TS
BEESHETVELELLVWEHBEINEIDT, TOBEREBRHLAN—EOMRIIASN
W (Fig. 2), PEOPTHEMAARTRIEREZRATHEZNDIDOTREE LN LI

-222-



BansnT. TOBMEERELAAEBEMEESSNEL (Fie 3.
HROEEANWTHE, $0. PLUTEROTEFMMIEEMRL (ERKB<), B
SNARIEBEEIMU A, M TS Se. MBI TS 0. PEMMI T 0eD R
B EBET 5 &S/ (Tabled), '
BEETRENTOAIRBEOERAE /a2 EBT 2L, TREREEAT S8
CREROLTORRBLETH S,

2. 1220 T
Tabled~5(CFEM E LA HOMIKE, —BHELZVIFILF— (BAHBICRTEhTH
bD), BEREE, BIREBSLUVRBIROABICOVWTRLE,
2HENICBBREOASI LY., TN THALZPCPERBZALOANINREELS LUV
BESZW EDnS,
Tableb~7ICE—RBALVEIRFORERSLLI00eFDRIEEE. T FUD A, 5
UDALASEBBLUFTFYDLSEBLVEHLAERIBEHASBICOVWTRLAE, —iR8IEH
HO—ALUDREBRICEINZUIENHY., 2.2~5 3g. Fi43. 6gThHo 7=, BIER
EDFY100ePORIEBIEFEHNILS%THD, TrUDALBHOSBHLU-RIEHALER(L
T3 6eThY. BIELLTHELAENFEHI 01 THEINSTOMI. 21ELL3,
POGMEABEDO—BEHLZVUDORIERIL, 2.0~4.6gTFE3. 8egThHo/=, BIEREI(L
L6%THY, TEHUDABPOEHLU/RIEHEBI(LI. 6eTH S,
KPSRBIE—MBNEZHETI~T0%THY., PPERALTHA~T0%TH 7=,
MIFANDERELTHAELABrixXRERIVWTNORASETHORERALLATH > 7=,
PHIZME & H5 5~6. dDFEE TH o 7=,

3. 2D T

Fig AICIEEEE LAERO Ny FEEDT FUSABLUNY S ABBERLE,
WRELEAYMLEWTHFEOERZ100g ELTHELEZHDTH S,
REERBF R U AMBET - v BLUF v RYTHEF RO ASBAEL
<BLIEOTND, BICE—TUE. Ay FLANMBEDUENDSBEL> TS,

4. [T
REBEBRZORENIARINT, E5NATS>HAERHIBEINDILSICKo7/Z, L
MU BRKBASBONOTEZ-NVEOBAMEZAVTERKIET S LM1TThN 3,
ZITHETELELDDDLEHETFTF MU DASRODBEWEZRET LA, HERIETabled~9
ICRT, _
EiB=TI3. EHEFBb\&bJL‘,{%liE%btiﬁémliibfﬁ“ﬁbf"é”t\ftﬁlﬁbf?ﬁBhf:o

-223-



BiTiEIR. BHLEVOMNTA YA ID26mg/100eT. BVDNTHS S )L 10D 44me/100g
ThHolt, EXMNEBRTEBEOLEZVDMNIENDID28ng/100g. BLDNT/ =)L)
D69mg/100gTH o 7= (Tabled),

BIFEICLARIBETHE, BHLHRVONREIENHIDI2Ng/100geT. ZLDHT/ —
AJLID106mg/100gTH o7, RIEBMOENZL W EM DM B (Table9),

V. EZ8
1. I22WT

HE L LAETEROFRRYREOAESRE. RETHIVRLERTZVERILSHS
N ALREORETHA—N—ICLYDEYRAESD, BIAETIUFULRBREITED
HWbONI2%THY. BVNHDTHILSXDERTH >/, FHMICA—N—ITLY
MUEDENAAONE, BERAECLVREENBERETIBACIE. COREERE
THIENBETHZ D,

K ESEBMBVRETHRAEEZZ<MATRAEREBO TVWAIDO TR VWD LHEER
Lin. TOBEEB oA o, REFEHICIIHNKE, TOhOBEKHZEOREET
BDOT. KN EBELOBENSOHRFLTH—EDNEBIBIERTEALZLDOTHS
5,

EPHEDBFE. MiREOMETH—EDNERBR SN AN/,

HIRPEOHERAIEDOE THMIEERT I LERAILLIS. IBDRENSE
MENAEEFERMITS 5g. MAMITS 0g. PEEMILTE 0eTHo, RE
BB I L BRI TIE— IS5l TTH B EEEBRTHENIYS<ERTHILIC
1%,

2. 20T
HIRA LI OVWT—BLEYDAREERERS L. Mii8430~580A D b0 (14184)
TIETEHI 1gTH Y. Mi&600~1300HDH D (91EH) TEII. 8eTH o 7=
BERINEOENE. BHNZVOTRSEENSVIENBEEIND., LOLRERE.
SEUI0ghPNERICENTHEREDANPPE Mo/, BETHINSHEREND
ETHABEVWS ENDM B,
BRTFAMIBLTH (BRREREBEEOHMSBEICELSNTVS,
BIEHRDOF YD ADERIRNRTHI NS, —MAEALDIEET M)V LERIE
1.2gl 2B, MELEFTFUDLARIZL ETHo/, KEMETERAZLY, RIEOE
BTEAEATTHERAZT MY IARBRBTERVNI ENDND, PRBMAHET
F., BIEFDFFYIALYMELAEFT N ILARMSLEVERLEAY, COARER
ENTLIRIEOABEHETRENSLETH S,

=22 4-



3. DT

BREFFUIASBELEVNONSKEETHS, UL, hy FEROBAREESR
BFrhUDLREETIE, TOROKKVBTEZETHHRICT NI IANREL
TWBENIRENBONE, TORIE. P—< 2 TlEAY FLAVSESDME, ++
NYTLMELELL B oI,

S8, hy FE—< 2080 Tng/100g. F+ XY M6mg/100eTHY L ZNVEBTEHS
B R LBREEEBELTEMLTNS S &EEE LATREASRN, —F AU DI A
ZRICBEHELPLTVWIRSINAEDT, DEYPE<EITWSD, AUDABZNI &N
BEORBTHEIN., hy FERETRELLTWAZEICEFB LATNIEZ SR,

4. 2DV T
BEDIRXSNEXBEPLVEZBLTRRENEEEINDIOT. LBERROLEZ
Blr5, LhL., BRINVHBELHFROEECPRIE. [IRFHLTELLIVERLD.
RE. FROSEBICEH2OREPHIBEBHEAZINATODIOT, ThiTLUF LY
ASBICHLREEERITTLWSIEMHEREEIND,
EF5NAFSTRILEEZ S, Table8~9RT LD ICRIE. HIFHE HAMRE
TEEBICHRUBKHDZZENDNS,
BAUHBAETIT>TWAKEE T, RIEHOZE132ng/100e% 5 106mg/100g& . 3
BIC/E>7, EBETITONIEXABE T HTECLIBELIVENVERTH o/,
MiTEABREBEMSRTIE. IONATIDFFYDAER(T2Ing/100gLREN
TWAHN, SERRVTIOREBIDELVZVERTH O L(EBEDHBZ VLD TIISHE).
BxOBRICODWTEICRATHIZENLETHD.

V. S%0ERHE

RAECEIPRRELORBRELS, BICHRE- -~ XERMLCABLZNIA
RARENESNTLS, |

BEDCDORREG LS. BRELNERE-—XEFEYLFTVIENHS, NI
BRI, BCHBABEN D ONMIOMRSEISNTNS, LENSTEIZSZ<D
ERICOWTRESBZATTALABIC, EHMAFTFIDABDRMEZITDO 2 &054
EThHD,

AHREEICHET Ao EICLY . RKIBIEANAEEE 25,

BEOIRSMIE. FRUOABRNOAEWC ECBRKEEETEN, hy FBER
THRFRUSANMbSD, $hEsORBECORBEECIYUIXSIABNEHT S
EMDS, CORBBICESKRFATIHIIEBLETH D,

-225-



BEGTORESBLUF NI VLABSEMSIERENZ LT, MIAGOBEEDER.
BREHOHYA EHIBEPRAMN=—XZAPDBRVWALZE)CAIFTOT R/NA AL
BETHD

VI. &2& 30K
1), BABSTIEYS - ARSWEREZESEFE  AEmo i, Sl (1982)
2). SHAMTE : BRMIKYE - XBHE, EESEHMKR(1993)
3). BAEERRERSBEBEREREE  FAROFHRERREORK
4). FEEF: BFAAORIEENE, BF¥ S5, 50,12(1995)
5). BAIET BHERFOFRIIAHDIVIERAAVOERICLZ2RIEBDOERE
ICDWT, BAREFZSEE. 39,6(1996)
6). HINAM : EADEEREL ) - - MHTOHREBO~Q, KFREKFE LR (1992)
7). BENEFEE : RERMSTER. TFRERFDLRAOIID)
8). SHAMLHT : FEOBIBAELMAS. BFEEEFEFEEEE. 15 7(1996)

“226-



Table 1 Contents of NaCl and Moisture in Commercial
Ready-Hade Foods.

Commercial Ready- NaCl (%) Yoisture (%)
¥ade Products’ Name Conlents Pax. Hin, Contents rax_ Min.
x100 X100
Hax. Hax.
Haximum 1.2 Haximum 69.5
Potato Salad Winimum 0.8 33.3 Yinisus  66.0 5.0
Average 1.010.2 Average 68.1'1.8
Haximum 2.2
KINPIRA Salad Hinimums 1.2 51.4 not measured —
Average 1.610.5
Haximum 2.1 Haximum T1.4
UNOHANA Hinimum 1.6 23.8 Hinisus 57.1 20.0
Average 1.810.2 Average 64.717.2
Haximum 0.9 Haximum 63.1
KABOCHA--NTMONO Hinisum 0.5 144 Hinisum 51.3 18.7
Average 0.710.2 Average 58.1'6.1
Haxinum 2.8 Haximum 78.3
SATOIHO-NIHONO Hinisum 1.3 53.6 Hinimum 64.7 17.4
Average 1.910.6 Average 71.516.8
Haximum 3.5 Haximum 87.5
KIRIBOSHI-DAIKONNI | Hinimus 1.2 65.7 Hinimum 8.6 6.7
Average 2.111.0 Average 83.6'3.4
Haximum 1.8 Haximus 1.7
CHIKUZENNT Hinimum 1.2 33.3 Hinimum 70.0 9.9
Average 1.510.3 Average 75.144. 4
Haximum 1.9
YASAT-UNANI Hinimum 1.1 42.1 not measured -—
Average 1.510.4
Haximum 2.7 Maximum 69. 8
GOMOKU-HIJIKINI Hinimum 1.4 48.1 Hinimum 67.3 3.6
Average 2.110.5 Average 68.511.3
Maximum 1.8 Haxisum 48.2
SABA-MISONT Hinimus 1.5 16.7 Hinimum 35.9 25.5
- Average 1.710.2 Average 43.316.5
Haximum 3.5 Haximum 72.0
KINPIRA Hinimus 1.7 51.4 Hinimum 56.5 21.5
Average 2.510.8 Average 66.6'8.8
Haximus 1.2 Haximum 89.8
HAPPOSAT Hinimum 0.9 25.0 Hinimus 84.5 5.9
Average 1.110.2 Average 87.412.17
Haxinum 2.4 Haximum 72.6
EBICHIRI Hinimum 1.2 50.0 Hinimum 69.7 4.0
Average 1.640.7 Average T1.041.5
Haximum 0.6 Haximum 46.1
INAKA-KINTOKI Hininum 0.3 50.0 Hinimum 44.3 3.9
: Average 0.5 Average 45.2
n ; shows number of the makers.

~227-




Commercial Ready-¥ade NaCl Hoisture n
Products’ Names (%) (%)

DAIGAKUTNO 0. 2 not measured 1
Macaroni Salad 1.1 ” ”
TSUNA- MAKARONI Salad 1. 2 v ”
IRITAHAGO 1. 3 ” ”
KINOKO-HARUSAKE Salad 1. 4 1 ”
KINOEO-Pasta Set 1. 5 ” ”
YUBAIRI-ZENMAI 1. 6 ” ”
ODEN Set 1. 9 ” e
AJITUKI-REBA 2.0 ” ”
IVASHI-KABAYAKI 2.7 P ”
SANSAT-ASART 4. 6 ” B
SHISHANO-KANRONI 4. 7 ” ”
FUKI-SHIMEJI 6. 3 ” ”

n ; shows number of the makers.

Table 2 Range of NaCl and Moisture Contents and pH
in Commercial Ready-Made Foods.

Components Contents (%) Hax. - Min. (%)
Maximun 6.3 (FUKI-SHIMEJI)

NaCl ¥inimum O. 2 (DAIGAKUINO) 6.1
Average 1.7%x1.0 '

Maximun 8 9. 8 (KISETU-YASAI SHIOITANE)
Hoisture Hinimum 3 5. 9 (SABA MISONI) 53.9
Average 66.9%x13.6

Maximun 7. 0 (CHAOSHICHINDIN)
pH Minimum 4.8 (Potato Salad) 2.2
Average 5.8*0.5
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Table 3 NaCl Content in Model Menu with Commercial
Ready-Made Foods.

Style Commercial Ready- Teight of Ong Average of Nacl| Haximum of Nacl| Nacl Content of lome-
Yade Products’ Named ¥eal (g) () (g) ¥ade Focds® (g)
Steamed Rice 160 —_ 0.00 0.00
Instant Miso Soup™ 180 —_ 1.25 1.00
Japanese SABA-HISONI ‘ 70 1.19 1.26 1.30
Style denu | SATOIMO-NIHONO 150 2.82 4.20 1.80
FUKI-SIHMEJTI 20 1.26 1.26 1.00
Total 580 e 7.97 5.10
Nacl Content per 1.38% 0.76%
One Heal
e%acgugg?g . 65 S 0.80 0.80
Yestern Instant Soup™ 150 1.25 0.80
Style Menu | EBICHIRI 200 3.20 4.80 2.00
Hacaroni Salad 150 1.65 1.65 1.30
Total 565 8.50 4.90
Nacl Content per 1.50% 0.87%
Ope Meal -
Steamed Rice 160 . 0.00 0.00
Instant Soup™ 240 —_ 1.40 1.40
Chinese IAPPOSAT 250 —_ 2.50 2.50
Style Henu | HARUSAME Salad 150 — 2.10 1.80
Total 800 — 6.00 5.70
Nacl Comtent per 0.75% 0.71%
One Heal
Nacl Co One Meal (%) : fotal (&) x 100
ac ntent per One fea " Total Veight of One Meal (g)
4 -
®
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Fig. 1 Non-Correlation between Moisture and Nacl Content.
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Table 6 Contents of NaCl, Na and K in Prepacked
Commercially Marketed Japanese Lunchboxes.
- Purchased from Supermarkets.-
Nac @i
il —@MH Ceo| 100gd (%) NaZht () | KN (me) | LGSR (g
KY 2 —LAEDN 2.52 1.48 900.6 415.4 2.29
ALAESY 3.68 1.94 1529.2 655.8 3.88
MONTF 7 % 2.72 1.48 1245.7 339.1 3.186
T b D ALEERHY 3.11 1.88 1279.0 378.2 3.25
ARY w WIER T v 7 ZH 2.28 0.94 1764.4 569.4 4.438
WIEEEE y 7= 2.21 0.91 1689.7 641.2 4.29
8 - B 3.35 2.18 1321.5 358.9 3.36
E—A & RBIY 1.87 1.07 1002.9 295.0 2.55
FUBSFH 2.32 1.40 987.7 444.3 2.51
RS 3.47 1.42 1497.9 524.4 3.80
BEEYD FORNY 3.83 1.71 1657.8 470.0 4.21
A S 5.30 1.59 2303.8 484.7 5.85
INS=T R Gl 3.03 1.40 1485.6 417.0 3.717
RRFEORIZY (2 F) 3.22 1.48 1405.5 323.3 3.57
SEE 3.07 1.49 1433.7 451.2 3.64
Table 7 Contents of NaCl, Na and K in Prepacked
Commercially Marketed Japanese Lunchboxes.
- Purchased from Department Stores.-
Nac |l & »
it —fsn (g)| 100gth (%) | NafZft (mg) | K&R (mg) | AUEHIZRE (¢
AV L] 3.14 1.42 1329.9 511.6 3.38
Yo EREITY 3.20 2.04 1198.8 356.1 3.04
—keLAaVIEY 2.02 1.21 850.4 334.8 2.16
Eah R 4.31 1.53 1717.6 486.6 4.36
LY ko 4.28 1.50 1709.1 445.2 4.34
RS AR 4.62 1.84 1681.8 420.8 4.27
FANE TEWS 2.89 1.55 1075.8 296.7 2.73
MEHEMIT 4.85 1.98 1648.3 490.5 4.19.
IhREkEhY 4.56 1.55 1478.9 507.4 3.76
S 3.76 1.62 1410.1 427.7 3.58
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Fig. 4 Contents of Na and K in the Commercially Cutted Vegetables

Table8

Na Contained in Five Kinds of

Summer Seeding Spinaches Cultured

by Different Methods

(mg/100g)
Kinds method of cuiture
) wual shading
Okame 3.6 28
Orakuru 4.4 48
Orion 2.6 45
Active 3.6 49
Noubelu 3.6 69|
Table9

Na Contained in Five Kinds of
Fall seeding Spinaches (mg/100g)

Kinds |Na content

Okame 32
Orakuru 65

Orion 66
Active 85
Noubelu 106

-2 3
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Summary

We measured the NaCl comtent of 71 kinds of commercial ready-made
food. The highest amount was 6.3%. Comparison of food type by manufac-
turer showed considerable differences in NaCl content, the greatest differ-
ence being 66% and the least being 17%. The moisture content across all
foods was around 70%. There was no relationship between moisture and
NaCl content.

With respect to a menu of commercial ready-made foods, it is surmised
that per-meal intake of NaCl would be 6-9g.

Commercially Marketed Japanese Lunchboxes are generally héavily flavour-
ed and considered to have a higher content of salt. Currently the number
of people consuming this kind of lunchbox is inceasing, so it has become
necessary to determine the salt content. Commercial lunchboxes are usu—
ally purchased for the purpose of this study.

Also, relatively high quality lunchboxes are available at department stores
so we analyzed these as well. The average amount of salt stated on the
supermarket lunchboxes was about 3g, however when calculated on the
basis of sodium content it was about 4g. Therefore, on the basis of the
stated salt content, it is difficult to accurately grasp the amount of
sodium intake in the meal.

The salt content of department store lunchboxes varied between 3-5g.

Vegetables containe high level potassium, on the other hand low level
sodium. But commercially cut sweet pepper and cabbage were contained
high level sodium by treatment with sodium hypochlorite.

The latest date, vegetables were cultured with diffrent methods.

The summer seeding spinaches cultured by usual method were contained
low level sodium relatively shading mathod.

Five kinds of spinach which were very popular, cotent of sodium are in the
region of 32mg/100g~106me/100¢.
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