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Al YEPSE S, Serum Naw I3 43S Holx| ¢kgker} CONY serum Ca, K& & 1
Aol dH el Bls 2EA WERTE (p<0.05). 85 Nagt 2 CONTET 12 o3 T
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SUMMARY

| . Title

Development of Human Clinical Test Protocol for Examining Bioactivity of Solar Salts

Produced in Korea

II. Research contents and results

Part I. The effects of solar salts on hypertension prevention in Dahl salt-sensitive

rats

The study was conducted to establish the anti-hypertensive effects of solar salts
compared to refined salt. Fifty-eight 13-week-old male Dahl salt-sensitive rats were assigned
to five groups; control diet (CON, n=10), 4% solar salt diet (554, n=12), 4% refined salt diet
(RS54, n=12), 8% solar salt diet (558, n=12), 8% refined salt diet (RS8, n=12). For 15 weeks,
the rats were given their respective test diet, and measured feed intake, weight, and blood
pressure weekly and performed echocardiography before sacrificing rats. After sacrificing
rats, organ weights were measured, and liver, kidney and spleen were collected and
embalmed with formalin solution for tissue histology. Blood was withdrawn and assayed
for electrolytes as well as renin and aldosterone. Urine was also collected and analyzed for
electrolytes, aldosterone and creatinine.

From the findings, feed intake was the highest in SS8 (26.31+2.24 g/day), and then S54
(23.02£049 g/day), RS4 (22494095 g/day) and RS8 (23.07+0.30 g/day) in order, and the
lowest in CON (20.44+0.73 g/day) (p<0.001). But, body weight was the lowest in RS8
during the entire period for high salt diet after 1 week (p<0.001). At week 0, average
systolic blood pressure was 124.39 + 2.84 mmHg, but after 2 weeks, systolic blood pressure
of RS8 and SS8 increased more than those of RS54 and S54. After 15 weeks, the final
systolic blood pressure of RS8 (198.67+8.76 mmHg) was the highest among the groups and
increased 72.92+10.09 mmHg compared to that of the beginning. Mean systolic blood
pressures of CON and SS54 did not differ, but were significantly lower than those of RS4,
SS8, and RS8 (p<0.05). Diastolic blood pressures followed similar pattern to systolic blood
pressures.

In echocardiography, IVSd, IVSs and LV mass of RS4, SS8 and RS8 were higher than
those of CON and SS4 (p<0.05). Heart and kidney weights of CON group were lower than
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those of high salt diet groups, but there were no difference in liver, spleen, and testicles.
In case of biochemical indices, plasma renin and aldosterone levels of high salt groups
were lower than those of CON. Serum Na levels did not show consistent tendency, but
serum Ca and K levels of CON were lower than those of high salt groups (p<0.05).
Urinary Na and Cl of high salt groups excreted more than those of CON, but there was
no consistent tendency among other electrolytes.

In conclusion, it seemed that solar salts exerted significant antihypertensive effects
compared with refined salts based on all the parameters measured in this study. Also, even
8% solar salts level did showed less hypertensive effects than 4% refined salts. Therefore, it
would be beneficial to replace refined salts with Korean solar salts for the sake of good

health.
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Part II. Clinical Trial for the Evaluation of Anti-hypertensive Effects of Solar
Salts

—_

. Study title : Clinical Trial for the Evaluation of Anti-hypertensive Effects of Solar Salts
Produced in Korea
(Randomized, Parallel Grouped, Open-Labeled Clinical Trial for the Evaluation of
Anti-hypertensive Effects of Solar Salts Produced in Korea)
2. Clinical Trial Proposal No. : Protocol No.: SSCT 2012
Version No.: 2.0

&Y

. Objectives : This is a pilot study to make a standard protocol of global clinical trials for
the evaluation of anti-hypertensive effects of solar salts produced in Korea. The
study will be performed by Korean subjects to establish the reliable method for
recruiting and salt administration method during clinical trials and searching for
appropriate biomarkers correlated with the blood pressure changes.

4. Name and Adress of Study Center : Dankook University Hospital

Manghyang-ro 201, Dongnam-gu, Cheonan, Choongnam
5. Sponsor : Korea Institute of Planning and Evaluation for Technology in Food,

Agriculture, Forestry, and Fisheries

o)

. Study Period : From (first patient registration date) - 2012. 07. 13.
To (last patient evaluation date) - 2012. 10. 20.

7. Clinical Phase and Design

Clinical Phase : The Others

Design : 12 weeks, Prospective, Randomization, Parallel Group, Open

o]

. Study Method : This study was designed as a randomized, prospective, parallel group,
and open-labeled clinical trial. After volunteers registered in the clinical trial by
signing and getting informed consent as their will, they visited and selected as
inclusion/exclusion criteria. Enrolled volunteers were assigned as test group or
control group by omputer generated randomization schedule with the order of
registration.

9. Number of Volunteers : We had planned to enroll 20 (10 per group), and have

registered 24 finally to consider the 20% of drop-out rate.
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@® DPlanned number of volunteers

Test group Control group
Total
(solar salt) (refined salt)
Final evaluation number
10 10 20
(PP)
Drop-out (20%
rop-out (20%) 12 12 24
considering number
@® Number of volunteers inclued in the result analysis
Test group Control group
Total
(solar salt) (refined salt)
ITT set 12 11 23
PP set 12 12 24

10. Inclusion Criteria

11.

(1) Woman aged between 20 ~ 65, who can cook more than 15 meals per week by
herself

(2) Who has no congenital or chronic disease, and has no pathologic findings in
physical examination and ECG (electrocardiogam)

(3) Who has been decided as suitable in the screening test by investigator as a result
of clinical pathology lab analysis such as blood pathology, blood chemistry, and
urine analysis

(4) Who has been diagnosed as nonpregnant in screening test in case of conceivable
age

(5) Who has signed voluntarily as a volunteer after hearing the object and processes of
study thoroughly

Exclusion Criteria

(1) Who are not want to enroll or refuge to sign on informed consent

(2) Who took drug metabolizing enzyme inducer or inhibitor such as barbiturate, or
took excessive alcohols in a month before starting of study

(3) Who has been diagnosed before as a diabetes mellitus, hypertension, thyroid
disease, rheumatoid disease, or atopy (dermatitis, rhinitis, arthma)

(4) Who has clinically relevant valve disease, heart failure (class III, IV), renal failue
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12.
13.
14.

15.

(plasma creatinine level 1.5 times over normal high level), hepatic failure (plasma
ALT, AST level 3 times over normal high level), or uncotrolled diabetes mellitus
(HbA1C > 10%)
(5) Who has heart rate below 50 beats/min, over 0.2 in PR interval by ECG
(6) Who has blood pressure over 160/90 mmHg, or below 100/60 mmHg at Visit 1
(7) Nighttime worker
(8) Pregnant or lactating woman
(9) In other cases, when clinician decide the volunteer would be hard to perform the
clinical trials
(10) Who have been enrolled in any other clinical trials within 3 months
Test Material : Solar salt
Control Material : Refined salt (Hanju salt)
Dosing and Administration Method
(1) Test group: Self cooking and administer using solar salt 7~10 g per day
(2) Control group: Use refined salt instead of solar salt with exactly same method
(3) Only use given soy sauce, soybean paste, red pepper paste in the cooking as their
group
(4) Restricted Foods : canned food, assorted meat, salted fish, instant food (Ramen,
Hamburger etc.)
Efficacy Evaluation
(1) Primary efficacy evaluation variable : blood pressure change
a. Evaluate at study day 1, 4 weeks, 12 weeks (3 times)
b. Self morning blood pressure measurement: consecutively everyday for 12 weeks
c. Self evening blood pressure measurement: consecutively everyday for 12 weeks
(2) Secondary efficacy evaluation variable
: Evaluate at study day 1, 4 weeks, 12 weeks (3 times)
a. Electolytes analysis in plasma and urine : Sodium (Na'), Potassium (K'), Chloride
(CI), Magnesium (Mg*"), Calcium (Ca®")
b. Blood pressure related markers :
Plasma and urine aldosterone concentration
Plasma renin concentration
Urine creatinine concentration
Plasma and urine homocysteine concentration
Plasma and urine norepinephrine concentration

Plasma and urine epinephrine concentration
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16.

17.

18.

Plasma and urine dopamine concentration

Safety Evaluation

(1) Adverse events

(2) Vital signs (pulse rate, blood pressure, respiration)

Statistical Analysis Method

Efficacy analysis method

The changes of efficacy evaluation variables were analyzed with repeat measures two

factor analysis by comparing between test group and control group. The intra-individual

difference at measuring point were analyzed by paired t-test, and the difference

between test group and control at point were compared and analyzed by two sample

t-test.

Results

(1) Efficacy result
The study was designed for evaluating the blood pressure dropping effect in
Korean healthy women subjects by self cooking and administrating of solar salts for
12 weeks comparing with refined salt administered group. Meals should be ingested
at least 15 times a week, for 12 consecutive weeks after cooking with solar salts and
ingredients containing solar salts. This study was desighed and conducted as the
randomized, parallel grouped, open-labeled clinical trial.

Efficacy evaluation was performed with ITT analysis.

There was no significant difference in primary efficacy evaluation variable (blood
pressure changes) measured in hospital at visiting day, self morning blood pressure
measurement, and self evening blood pressure measurement. However, there are trend
in decreasing the systolic blood pressure (SBP) in every cases after 12 weeks in test
group, even though there are no differences in diastolic blood pressure (DBP) in every
cases of BP measured in hospital at visiting day, self morning BP measurement, and

self evening BP measurement.

Even there was no statistically significant difference, SBP was dropped more in test
group compared with control group in BP measured in hospital at visiting day 1, 4
weeks, and 12 weeks. DBP was increased a little both test group and control group at

visiting day 1, 4 weeks, and decreased at 12 weeks without significance.

In self morning blood pressure measurement, SBP in test group was lower than
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control group even there were no significant differences between test group and control
group in SBP during 12 weeks. DBP was slightly increased in both groups without

significance.

In self evening blood pressure measurement, same trend as self morning BP
measurement. SBP in test group was lower than control group even there were no
significant differences between test group and control group in SBP during 12 weeks.

DBP was slightly increased in both groups without significance.

This study applied the electrolytes and blood pressure regulating hormones and BP
related factors in the plasma and urine as secondary efficacy evaluation variables. These
samples were acquired during volunteers’ scheduled visiting at 3 time points of study

day 1, 4 weeks, 12 weeks.

a. Electrolytes in plasma and urine: Sodium (Na'), Potassium (K"), Chloride (CI),
Magnesium (Mg”"), Calcium (Ca®")
b. Blood pressure related markers:
Plasma and urine aldosterone concentration
Plasma renin concentration
Urine creatinine concentration
Plasma and urine homocysteine concentration
Plasma and urine norepinephrine concentration
Plasma and urine epinephrine concentration
Plasma and urine dopamine concentration
In the plasma and urine electrolytes, plasma Na+ concentration were increased
significantly in test group as +2.25+1.71 (p=0.0045), and increased in control group as
+1.75+1.22 (p=0.0028) at 4 weeks, thereafter plasma Na+ concentration were reduced in
both group at 12 weeks without significance. Plasma Ca® concentration of test group
was significantly increased at 4 wks(+0.23£0.28, p=0.0118) and also increase at 12 wks
(+041£0.29, p=0.0002). Plasma Ca”* concentration of control group was only
significantly increased 12 wks (+0.29+0.34, p=0.0115). However, there were no statistical
significance between test group and control group in plasma sodium and calcium.
Urinary K* and Ca® concentration were decreased significantly p=0.0128 and p=0.0239,
relatively at 4 wks of test group. There was no significance between test group and

. . + 2+ . . cpe
control group in urinary K and Ca” excretion. There was no significance between test
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group and control group in plasma and urinary Mg”" and Ca*".

Plasma aldosterone (+105.50+£127.16, p=0.0150) and renin (+1.29£1.67, p=0.0104)
were increased significantly in test group at 4 wks. Urinary creatinine concentration
were decreased both in test group and control group, but the decrease was more
significant in test group (-29.44+2211, p=0.0401) at 4 wks. There is statistically
significant difference between groups (p=0.0369) at 4 wks. Urinary excretion of
norepinephrine, epinephrine, and dopamine were prominently decreased at 4 wks and
12 wks in test group. The results were not reliable currently because the basal plasma
and urine concentration of norepinephrine, epinephrine, and dopamine in test group at
day 1 were selectively high and the concentrations of those were analyzed by
LC-MS/MS. We should reanalyze these samples and reevaluate these parameters with

further study.

(2) Safety Evaluation

Safety Evaluation was performed in every volunteers involved in clinical study.

No volunteer was experienced any kind of side effects or abnormality in vital signs.
Therefore, there was no drop-out because of adverse events. On volunteer in control
group was withdrawn from the study after 4 wks participation because she had to
take medication for treatment of disease unrelated with this study. The principal

investigator confirmed her disease as “absolutely no relation with clinical trial”.

18. Conclusion
The currently wused treatment guidances for the diagnosis and treatment of
hypertension are “Medical Guidance of Korean Hypertension Association”, “The 7"
American Hypertension Joint National Committee (JNC-7)”, and European Society of
Hypertension and European Society of Cardiology (ESH and ESC). Korean
Hypertension Association and JNC-7 defined hypertension by systolic blood pressure
(SBP) and diastolic blood pressure (DBP) as table-1, and added the pre-hypertension
phase. Drug treatment may not needed, but life style changes are recommended in
pre-hypertension  phase. This potential risk group can be expected to delay the

transition to hypertension by reducing sodium intake.
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Table 1. Classification of hypertension

Phase of blood pressure SBP DBP
normal <120 and < 80
pre-hypertension 120 - 139 or 80 - 89
stage 1 hypertension 140 - 159 or 90 - 99
stage 2 hypertension > 160 or > 100

The study was designed for evaluating the blood pressure dropping effect by
recruiting healthy women subjects with normal or pre-hypertension with self cooking
and administrating of solar salts for 12 weeks comparing with refined salt
administered group. Meals should be ingested at least 15 times a week, for 12
consecutive weeks after cooking with solar salts and ingredients containing solar
salts. This study was designed and conducted as the randomized, parallel grouped,

open-labeled clinical trial.

There were trends in lowered systolic blood pressure (SBP) in test group with 3 time
point measurements at visiting day, self morning blood pressure measurement, and self
evening blood pressure measurement in 12 wks copared with the control group, even

though there are no differences in diastolic blood pressure (DBP).

Among the electrolytes and blood pressure regulating hormones in the plasma and
urine as secondary efficacy evaluation variables, urinary potassium (p=0.0128), calcium
(p=0.0239), and creatinine (p=0.0369) concentration at 4 wks in test group showed
significant difference compared with control group. Plasma sodium (Na+), calcium
(Ca”), renin, aldosterone, and norepinephrine as well as urinary catecholamine
(norepinephrine, epinephrine, dopamine) showed significant intra-group difference

during study.

Even this study was conducted for 3 months, relatively short period of time for
hypertension study, investigators found some clues that the SBP would be more
principal BP effector variable for evaluation of anti-hypertensive effects of salt

compounds. Besides above result, the findings of this study about electrolytes and BP
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regulating hormones analysis must be very valuable in the protocol establishment for
the future extended clinical trials for the evaluation of anti-hypertensive effects of solar

salts produced in Korea.

Based on this study, investigators suggest following clinical study protocol
development to assess efficiently the anti-hypertensive effects of solar salts produced in

Korea.

1) Clinical Study Design : Randomization, Double blind, Parallel Group,
Cross Over Clinical Study
a. Recruit 40 volunteers and divide into test group and control group
b. Volunteers may be administered in beds for 1 wks with doble blind
c. Same meals will be served to volunteers except added salts
(Calories and added salt amount should be same)
d. BP changed will be measured everyday and discharged after completion of 1%
experiment
e. After 1 wks rest, volunteers may be administered again into same bed, and

switching groups (cross-over)

f. Run same experiment, and discharge after completion of 2™ experiment

2) Volunteer Recruit
Non-treated phase 1 hypertension patients or pre-hypertension volunteers should be
much better normal volunteers in assessment of anti-hypertensive effect of solar

salts (SBP 130-159 mmHg or DBP 88-99 mmHg).

3) Blood Pressure measurement Method
24-hr ABPM (Ambulatory Blood Pressure Monitoring) is better in measurement of

active blood pressure than traditional self BP monitoring.
4) Additional Test

In addition to electrolytes and BP regulating hormones, it's recommendable to

measure Na/K uptake analysis by urinalysis and assessment of arterial stiffness.
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Part II1. Standardization of Korean Solar Salts

The study has been conducted to establish the quality standards for Korean solar salts. We
performed the analysis and comparison of solar salts from various production region, time

and production procedure. The results are as follows.

1. Marketed solar salts based on production region, time and procedure appeared to be
considerably different in the contents of NaCl, sulfate ions and powders. Especially, there
were big difference in NaCl and sand powder and some solar salts marketed exceeded the
standards for edible salts. On the other hand, preprocessed solar salts by cleaning and

dehydration was within the standards for edible salts.

2. Some manufacturers at production region are using self-quality standards based on
moisture, density, particle size, hardness, color, taste and smell and also. naturally
dehydrated solar salts more than 3 months are considered as 3rd grade. Other
manufacturers are evaluating the quality of solar salts based on production facilities,
production environment, and physical characteristics such as color, moisture contents, and
foreign materials. Thus, firstly, the standardization of salt pan should be established and
secondly, unified standards for solar salts are to be made and applied for the quality

management of solar salts.

3. From the findings of analyses of solar salts, we suggest that moisture, sulfate,

magnesium contents should be less than 8%, 1%, and 5,000 ppm, respectively.
In conclusion, there were variations and application of quality standards and composition

of solar salts in the production region. Therefore, continuous efforts should be made to

establish general quality standards applicable for Korean solar salts.
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A, AR, ARF 5 LAY B2 AN AYGASI] 4ok RARARNN AFH S
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YR 107 g 42 11 g3 #AD BAE, QA= B2 4o HEFHoT %ol HARE &
Zo) 9L o 135 go2 ZAIE o] WHORT of 250 58 Aoz uehy 439 F343z

A% Thyst Al AP Al =EFo] Y oItk olHF ol FUE oje TooIA
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I AT (Blackwood &, 2001; Cirillos, 2002).
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o
A ATk Ago] Al8E FERY-L male Dahl salt-sensitive rat (Dahl/SSR)S.2 HEo| ©
Be W], QRS HANA Wgo] M= FURE ANH E4E AT Ao 9

.l

Dahl ratell /] g4 ol2 TEAE FEshes A7 2 8% AATEE AFESE A AF7)
ettt (Circulation Research 1968;22:11-18, Journal of Hypertension 2004;22:1487-94, Physiol
Genomics  2003;15:243-57, Am ] Physiol Regul Integr Comp Physiol,2006,2291:R1817-24,
Hypertension 2003;41:874-8, Arterioscler Thromb Vasc Biol 2003;23:1211-7. etc.). 8% 2] A EFTE
AHEEE ATl A LFAelR IFE He AP HuEA Ftort 8% oo A4F
AR A A7 T AMEE 5 dFel RuEHT 3, dF Aol s 4% g o]
2% 40 mmHg¢] Q%"E}%O] fFaEcte Hurt Aot (J physiol heart circ  physiol
2009;,296(16):833-9, plos one 2010;5(11):1-9). Z&1} 4%m]ake] AdE TR A E5EL = 13
ol drtHelE AFste e AQEAY dgF7heh vlwste] & Aol glo
WEo] UG AAde] Aoz As) UEhtz WatelE TR olHT
AA g vs) mulg gFo] =3, FhFH e Nag o] vtz = FAES NaCl9

Fol 7] ol AT FAFLR I AolE dotE F 7] wEel 2
HETEE 4% LA TEE 8% 2 dHst%n

g FE Thes 2o oz dARaan 43¢ 4A%
(04%, 4%, and 8% salt)7} A} Th

TE ATEHE dAst=
o] 0101/\1 EAMEHHe g B AR F valueE o] &3l=d|, F ko] 2.70¢ a=0.05 F5
o fFode 7HAA " & 2FF o 30%7HA 8 REAHAVE EAZGL THEE o dgol
oF 10~20% W32 w FHe o2 FAFORE zolE EET & )t ks 7 2EF F
43k 8uke] oo EHojokgt Z}zbel parameter®] kol 10%0]/d4 o]zt & wf FAHH
2 udE F93%3 ol #AUY & Utk (PLoS ONE 2011;6:1-10). whehr S=gte 2 4
F T 9AE F e udd AgAE nEste 2 7 120k 2 AA s
HAETES v BN FAEE HdFH sl xT (CON), AdAD 4% Aol FFT (554), HA

A 4% Ao 1@,7% (RS4), AU 8% Ao] 43T (888) HAD 8% Ao|HHAT (RS)2E EF



317] 15 Aol 4z2S9E 5743l (echocardiography) A9 v & AZJHE #ZA

Table 1. Experimental design

Group c(;:r::f (E?Q) Diet (fveiig)
Control CON 10 Regular rat chow 15
Solar salt 4% S54 12 Regular rat chow + 4% solar salt 15
Refined salt 8% RS54 12 Regular rat chow + 4% refined salt 15
Solar slat 8% SS8 12 Regular rat chow + 8% solar salt 15
Refined salt 8% RS8 12 Regular rat chow + 8% refined salt 15

2) 435 E 4ol

Agalole]l Az ALEH regular rat chow+= Tekald Global 18% Protein Rodent diet
(Halran, USA)Z AP FENA FYtA ALESIATE 252 A= AlbzelA 2011d
109 A4 4" Fd9S AFLska, AAFL FFLF(F)S AHESIHH. AlRE &=
AEFATFTDAA ALEEH7|NA ELFEHZE Tt T AR AP Tl A AL FAS
S T3] 4% 8%E A4 Hriste] AuEd F HAFEHE Axste] AMES AT 7| EA
o]2 AF&-F Tekald Global 18% Protein Rodent diet®] 2]o]zAd-& Table 29} Zt}.

_33_



Table 2. Composition of Tekald Global 18% Protein Rodent diet

Macronutrients Unit Content

Crude Protein % 18.6

Fat(ether extract) % 6.2

Carbohydrate % 44.2

Crude Fiber % 3.5

Neutral Detergent Fiber % 14.7

Ash % 5.3

Energy Density % 3.1(13.0)

Calories from Protein % 24

Calories from Fat % 18

Calories form Carbohydrate % 58

Micronutrient Unit  Content Unit  Content

Minerals Vitamins
Calcium % 1.0 Vitamin A IU/g 15.0
Phosphorus % 0.7 Vitamin D; IU/g 1.5
Non-Phytate Phosphorus % 04 Vitamin E U/ kg 110
Sodium % 0.2 Vitamin K; (Menadione) mg/kg 50
Potassium % 0.6 Vitamin B; (Thiamin) mg/kg 17
Chloride % 04 Vitamin By (Riboflavin)  mg/kg 15
Magnesium % 0.2 Niacin (Nicotinic acid) mg/kg 70
Zinc mg/kg 70 Vitamin Bs (Pyridoxine) mg/kg 18
Manganese mg/kg 100 Pantothenic Acid mg/kg 33
Copper mg/kg 15 Vitamin By mg/kg 0.08
Iodine mg/kg 6 Biotin mg/kg 0.4
Iron mg/kg 200 Folate mg/kg 4
Selenium mg/kg 023 Choline mg/kg 1200

Amino Acids Fatty Acids
Aspartic Acid % 14 Palmitic % 0.7
Glutamic Acid % 34 Stearic % 0.2
Alanine % 1.1 Oleic % 1.2
Glycine % 0.8 Linoleic % 3.1
Threonine % 0.7 Linolenic % 0.3
Proline % 1.6 Total Saturated % 0.9
Serine % 1.1 Total Monounsaturated % 1.3
Leucine % 1.8 Total Polyunsaturated % 3.4
Isoleucine % 0.8
Valine % 0.9 Other
Phenylalanine % 1.0 Cholesterol mg/kg —
Tyrosine % 0.6
Methionine % 04
Cystine % 03
Lysine % 0.9
Histidine % 04
Arginine % 1.0
Tyrosine % 0.2
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B dA7E Aeydn FEHFFYYY3 (Seoul National University Institutional Animal

Committees, SNU IACUQ)¢] 491 o} a5 9it} (SNU-120316-2). 2 A7
o AHH FEL 438 F male Dahl salt-sensitive rat (Japan SLC, Inc., Shizuoka, ]apan)i
TG A ETE (Seoul, Korea)s T3l STt AFTEY ASIHS 2% 21+1C, %
£ 12/12 h-light/dark cycle2 %% 8}9}2@, 2ol 9 Eo M= ad libitumS 2

st A¥sEL 97T HLUIE AW F 13FH ® FHAA 1553 d@Hlg Fost

5 ¢ AW

A4S Rat/Moused B FA7]2l LE 5002 Storage Pressure Meter (Panlab, Barcelona,
Spain)S ©]&3te] FAH5AUTE AP FELS rat holdero] A3} 32-34C 2] heating chamber
(Heater Scanner LE 5650/6, Panlab, SI Barecelona, Spain)ollA4] 15 &3t +43} A7l 3 tail

cuffE ol FHAA 5T HLAR F dES S AP EYSAH 27 AR
B 2SS HSste TEH 453 A mdd ZheiAs s71gl Aeke FdE Lkl
o, BjF ol T FHS AAT F £ oje7] ddE SAHUH dASFHEA= Ax
ALe] wir el mek HAE R 53] S AR F UPY 2E foE stk
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N AzenE 2457 Satel 24 2EE enlald 292 HAgsta % 309}
o "3l FAHsIAY. FHS 28] 12417 A Z4 AlZl & zolazepam 25 mg + xylazine 10
mg/kg body weighte 2 n}#H3}g 1, AALA FHE AE 3 & echocardiography system
(Sonoace 9900, Medison, USA)ol 4] M-modeZE A}-&35le] AT M-mode FH 2 2 1VSd
(interventricular septal thickness at end-diastole, mm), LVDd (left ventricular end-diastolic
dimension, mm), IVSs (interventricular septal thickness at end-systole, mm), LVDs (left
ventricular end-systolic dimension, mm), LVPWd (left ventricle posterior wall in diastole,
mm), LVPWs (left ventricle posterior wall in systole, mm), LV Vold (left ventricular

volume in diastole, ml), LV Vols (left ventricular volume in systole, ml), ejection fraction

(%), stroke volume (ml), Frac short (%), LV mass (left ventricular mass, g)ol ™3+ Z3}=
2T

Hypertrophic Cardiomyopathy

Right 8 Left

Interventicular <
Septum

Normal Heart Hypertrophied Heart

A dFd A gF AsE 2 aldosterone2] E4-2 93] rat metabolic cage
5

=
ot 9% FUSNYT. 2B FHARE B 1AW Uy

AFdEEL gA A 1243 B A4 A7l 3 zolazepam 25 mg + xylazine 10 mg/kg
body weighte 2 ml3 3t &3 § EX sl 10 mL 43 & A%, A%, ¥4, 1,
1S HEste FAE FASIAUTE AEE Y F 6 mLS EDTA tubed] ¥o] FE A
on, 4 mLe HES Aed AMSSATH AFHE AL oF 1A WALHE HASHFACH
3,000 rpmefl 4] 15 FF A4 EEstd AFAs FAsrhk A HELS 24T w71A] 20T
A WE BHHstgoen, AZa AFS 10% neutral buffered formalin ¥l 1A st )
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Table 39 @ oFsto] JeER It 3 catecholamine?! dopamine,
epinephrine, norepmephrmeﬂr homocysteine2 HPLC-MS/MSZ  EA3}% 3, aldosterone,
renin activity= radioimmunoassay (RIA)H S 2 EA319a, I3 5 A& (Nat, K+, Cl,
Mg2+, Ca2+)2 ion-selective electrode (ISE)¥, osmolality:= osmometer2 33Tt Kol A
= A3]d 2 aldosterone, osmolalityE 4319 D% =A 2= creatinine gFFo] sl H A S}
o AREstATh & AR SAHNYEL A9 ST 2.

Table 3. Summary of analysis index

Index Sample Analysis Method
Dopamine EDTA Plasma HPLC/MS/MS
Epinephrine EDTA Plasma HPLC/MS/MS
Norepinephrine EDTA Plasma HPLC/MS/MS
Homocysteine EDTA Plasma HPLC/MS/MS
Na+ Serum, Urine ISE

K+ Serum, Urine ISE

Cl- Serum, Urine ISE
Mg*+ Serum, Urine ISE

Ca’+ Serum, Urine ISE
Osmolality Serum, Urine Osmometer
Aldosterone EDTA Plasma, Urine RIA
Renin Activity EDTA Plasma, Urine RIA
Creatinine Urine Jaffe Kinetic

A =
(Flgure 1~3)oll WelWcth & =welo] A 2AHHE 42 giAl ZE} cassetteol
o] automated embedder (Tissue-Tek® Auto TEC®, USA)o|l A 24417t F<t HefHo g Foj
A]Z1 & processing embedder (Tissue-TeK® TEC 5, Sakura, USA)o| A et E=L A 3}Hs)
Aok Az gt E22 microtome (RM 2145, Leica, Germany)-2 ©]-83te] 3 me] FAE
ZHe} slide glassell H2FA]71 & slide stainer (Linistain GLX, Shandon, USA)ol] o] %% &
Jastdrt. dME 22e FaEn A (DM 500, Leica, Germany)S o] &8¢ 100u]-&<] =

2 olgatd 27 EAAAE SB5AT
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2. 444+
1) Al AAE AE4das 2 9Md 58
15 742 AFEAIZ L Table 4, AFEAZH ES-L Table 5, @A §-8-L Table 69 UERY
k. Ao F BT ABAAFS CONTo| 74 Hoah wton], 1g4ol % SS4,
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Table 4. Feed intake in rats fed high-salt diet for 15 weeks

CON SS4 RS4 SS8 RSS Total F-value

Week 1 22524213 21.97+1.24 19.11+1.22° 20.66+0.62° 13.57+1.01° 19.46+3.49 89,687+
Week 2 17.56+0.88" 20.69+0.61° 19.43+1.02% 26.13+4.54° 19.28+1.10™ 20.72+3.65 25,031 %
Week 3 16.340.73" 19.77+0.95" 30.02+13.24° 27.56+8.40" 21.01£0.68" 23.17+8.56 7.086%%
Week 4 17.361.12° 19.62+0.61° 18.24+0.24 24.38+4.44° 18.18+1.49 19.63+3.32 19,047+
Week 5 25.95+1.86" 29.96+1.35" 2714318 35.08+5.11° 27.7240.61% 29.28+4.31 17.620%%
Week 6 20.77+4.23° 24.24+0.75" 23.22+0.82" 29.21+2.87¢ 26.48+2.24¢ 24.9243.71 19,097 %%
Week 7 20.45+1.02° 23.38+0.65" 21.66+1.26" 25.64£0.94° 24.35+0.60" 23.19+2.04 56.071%%
Week 8 23.15+0.84° 25.96+0.30° 26.10+0.62" 28.90+3.17° 26.24+0.18" 26.17+2.31 19.623%%
Week 9 2256+1.51° 25.73+0.93" 24.61+0.63" 29.30+2.69¢ 26.30+1.36° 25.81+2.67 26.815%*
Week 10 19.32+0.80° 22.88+0.52¢ 21.79+0.30° 25.12+1.72¢ 24.88+1.29" 22914233 54.548%%
Week 11 20.38+0.34% 22.99+0.47° 21.08+0.98" 25.23+1.58° 22.53+1.64° 22.5142.02 30.203%*
Week 12 20.36£0.59" 22.06+0.94° 21.40+0.83" 24.84+0.52° 23.73+0.86° 22.55+1.77 61.030%
Week 13 19.85+0.76° 21.96+0.82° 20.46£0.75" 24.37+0.99° 24.07+1.38° 22.22+2.06 50.082%%
Week 14 20.000.57* 22.440.42° 20.74+2.28" 24.33+1.46° 23.14+1.67™ 22.2042.12 15.881 %+
Week 15 20.06+0.68° 21.65+0.69" 22.28+1.78" 23.97+0.87° 24.62+1.00° 22.60+1.93 30.750%%
Mean 20.44+0.73" 23.02+0.49° 22.49+0.95° 26.31+2.24° 23.07+0.30° 23.16+2.19 35.782%%x

Values are presented as mean+SD.

abc superscripts within row are significantly different at p<0.05 by Duncan’s multiple range test.

o p<0.001
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Table 5. Feed efficiency ratio in rats fed high-salt diet for 15 weeks

CON SS4 RS4 SS8 RSS Total F-value
Week 1 0.32+0.21° 0.27+0.18° 0.27+0.36° -0.16+0.30° -0.47+0.26 0.04+0.41 19.025%%*
Week 2 0.29+0.25° 0.01+0.17% 0.24+0.22" -0.20+0.29" -0.57+0.53" -0.06+0.44 14.060%**
Week 3 0.06+0.19 0.04+0.22 0.00+0.11 0.08+0.22 0.16+0.27 0.07+0.21 1.050*
Week 4 0.53+0.30" 0.46+0.14" 0.57+0.81° 0.21+0.35% -0.05+0.44° 0.34+0.51 3.569*
Week 5 0.71+0.13 0.67+0.17 0.67+0.75 0.51+0.22 0.43+0.31 0.59+0.39 1.075*
Week 6 0.41+0.22" 0.25+0.14% 0.44+0.15° 0.25+0.20% 0.15+0.22° 0.29+0.21 4.964%
Week 7 0.08+0.16 0.15+0.20%° 0.08+0.15 0.26+0.17° 0.56+0.17° 0.23+0.24 16.255%%%
Week 8 0.55+0.10" 0.41+0.18% 0.55+0.13" 0.42+0.12% 0.30+0.24° 0.44+0.18 4.890%
Week 9 -0.13+0.23° 0.05+0.12% 0.04+0.33% 0.19+0.15° -0.00+0.24%° 0.04+0.24 2.936*
Week 10 0.09+0.31 0.03+0.16 1.46+5.31 0.03+0.30 0.17+0.16 0.33+2.41 0.837
Week 11 0.68+0.16° 0.39+0.17% 0.47+0.24% 0.02+1.05 0.37+0.47% 0.37+0.57 2110
Week 12 0.28+0.16 0.21+0.19 0.18+0.16 0.38+0.95 0.47+0.46 0.31+0.49 0.706
Week 13 0.19+0.20" 0.16+0.22° -0.12+0.39" 0.02+0.17% 0.01£0.15% 0.05+0.26 3.191*
Week 14 0.16+0.19 0.21+0.13 -0.03+0.63 0.06+0.15 0.06+0.17 0.09+0.32 0.995*
Week 15 0.34+0.18% 0.28+0.38" 0.66+0.44° 0.36+0.50° 0.20+0.14° 0.37+0.39 2.750%
Mean 0.29+0.02° 0.24+0.03" 0.27+0.06" 0.16+0.03 0.13+0.06 0.22+0.08 40.067%%*

Values are presented as mean+SD.

abc superscripts within row are significantly difference at p<0.05 by Duncan’s multiple range test.

* 0 p<0.05 ** : p<0.01 *** : p<0.001

_40_



Table 6. Protein efficiency ratio in rats fed high-salt diet for 15 weeks

CON SS4 RS4 SS8 RS8 Total F-value
Week 1 1.71+1.11° 1.48+0.99° 145+1.93° -0.84+1.60° -2.52+1.42° 0.20+2.20 19.025
Week 2 1.58+1.36" 0.04+0.94% 1.29+1.16™ 1.09+1.54" -3.07+2.85° -0.31+2.38 14.060
Week 3 0.33+1.00 0.23+1.16 0.00+0.58 0.44+1.19 0.89+1.43 0.38+1.11 1.050
Week 4 2.84+1.62" 2.48+0.76" 3.07+4.34" 1.15+1.89°° 0.25+2.39° 1.83+2.75 3.569
Week 5 3.80+0.71 3.59+0.89 3.62+4.02 2.73+1.17 2.33+1.69 3.19+2.12 1.075
Week 6 2.2041.17™ 1.32+0.77% 2.37+0.83° 1.33+1.07°° 0.80+1.17° 1.58+1.14 4.964
Week 7 0.44+0.85° 0.79+1.09° 0.44+0.81° 1.42+0.89" 3.01+0.90° 1.25+1.32 16.255
Week 8 2.96+0.52" 2.18+0.97% 2.95+0.67" 2.25+0.67° 1.61+1.30° 2.37+0.99 4.890
Week 9 -0.71+1.22° 0.29+0.65° 0.24+1.80" 1.04+0.79° -0.01+1.28% 1.33+11.12 2.936*
Week 10 0.50+1.66 0.14+0.87 7.87+28.55 0.13+1.61 0.90+0.85 1.78+12.98 0.837
Week 11 3.63+0.87° 2.09+0.94% 2.51+1.31%° 0.1245.62° 1.98+2.54% 0.53+2.54 2.110*
Week 12 1.48+0.85 1.14+1.05 0.98+0.86 2.07+5.10 2.53+2.45 1.65+2.65 0.706
Week 13 1.03+1.06" 0.88+1.16" -0.64+2.08" 0.13+0.91°° 0.05+0.83™ 0.24+1.40 3.191
Week 14 0.86+1.04 1.14+0.72 0.14+3.38 0.33+0.79 0.35+0.91 0.50+1.72 0.995
Week 15 1.83+0.98° 1.49+2.03° 3.53+2.37° 1.95+2.70° 1.06+0.76° 1.98+2.07 2.750

Mean 1.57+0.11¢ 1.28+0.18° 1.40+0.19°¢ 0.88+0.17" 0.64+0.21° 1.14+0.38 53.604%%*

Values are presented as mean+SD.

abc superscripts within row are significantly difference at p<0.05 by Duncan’s multiple range test.

* . p<0.05 ** ; p<0.001
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Table 7. Body weight changes in rats fed high-salt diet for 15 weeks

CON SS4 RS4 SS8 RSS Total F-value

Week 0 366.80+13.55° 369.33+12.40° 369.76+15.02° 384.16+16.24° 374.16+8.14% 373.05+14.29 3.058*
Week 1 373.89+15.02° 375.34+14.27° 375.18+16.35" 380.85+15.51" 367.89+8.18° 374.66+14.28 1.281*
Week 2 379.07+16.73" 375.52+14.67" 379.87+18.04° 374.89+17.09" 357.29+12.41° 373.13+17.47 3.976%*
Week 3 380.13+16.82° 376.47+15.68" 379.98+17.92° 376.91+17.07° 360.67+11.71% 374.65+17.06 3.031*
Week 4 389.45+18.44° 385.53+15.11" 390.40+15.52° 383.28+16.44" 360.03+11.42° 381.47+18.72 7.712%%%
Week 5 407.7+18.67° 405.49+13.35° 410.03+22.87° 400.52+16.33° 371.95+11.34° 398.84+21.65 10.048%**
Week 6 41547+19.97° 411.44+14.60° 420.20+21.73° 408.10+16.74° 376.16+12.22° 405.96+23.04 12.046%**
Week 7 417.17+20.80° 414.90+17.28° 422.08+20.44° 414.89+16.56° 389.80+1096° 411.58+20.39 6.238%%%
Week 8 429.91+20.28° 42544419 25° 436.45+21.18° 426.94+17.74° 397.64+7 89* 423.05+21.96 8.348%%*
Week 9 427.08+22.17° 426.87+19.05° 437.55+16.54° 43259+16.55° 397.59+10.00° 42424422 82 8.557%%%
Week 10 42535422 65° 427 46418 46" 435.04+21.79" 432.98+20.81° 401.78+10.41° 4244942218 5.763%*
Week 11 439.10+21.05° 436.43+18.56" 444.95+21.24° 433.43+18.58" 410.26+13.02° 425 55+59.83 6.069%%*
Week 12 444.74+21.19° 441.05+17.03° 448.92+21 48° 44293+14.58° 421.48+10.15 439.65+19.28 4.537%*
Week 13 448 55+20.74° 444.61+19.27° 446 46+21.61° 443 55+14.86° 421 41+11.74 440.65+20.00 4.480%*
Week 14 451.81+18.80° 449.40+17.97° 446.64+2341° 445.10+14.95° 423.00+10.89° 442 89+20.00 5.035%*
Week 15 458.60+17.53° 455.25+18.37° 461.1+22.25° 453.93+14.23° 427.85+10.10° 451.10+20.45 7 42675
Mean 41593+18.73° 413.78+15.96° 419.04+19.02° 414.69+14.08° 391.19+7.86° 410.75+18.15 6.505%**

Values are presented as mean+SD.

abc superscripts within row are significantly different at p<0.05 by Duncan’s multiple range test.

* 0 p<0.05 ** : p<0.01 *** : p<0.001
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Table 8. Body weight gains in rats fed high-salt diet for 15 weeks
CON SS4 RS4 SS8 RS8 Total F-value
Week 1 7.09+4.60" 6.01+3.96" 542+7.30° -3.31+6.18" -6.27+3.44° 1.61+7.54 15.384%%
Week 2 5.18+4.34° 0.18+3.60" 4.69+4.21° -5.96+8.83° -10.60+9.81° -1.53+8.98 11.875%
Week 3 1.06+3.00 0.95+4.16 0.11+4.07 2.02+4.94 3.37+5.43 1.52+4.43 0.940*
Week 4 9.32+5.44" 9.06+2.82" 10.43+14.74° 6.38+10.00™ -0.64+7.58° 6.82+9.76 2.810*
Week 5 18.25+3.14 19.97+4.95 19.63+18.59 17.2346.41 11.93+8.74 17.37+10.23 1.229*
Week 6 7.77+3 .83 5.95+3.47° 10.18+3.38" 7.58+6.54" 4.2145.73" 7.12+5.06 2.571*
Week 7 1.7043.16 346+4.75% 1.88+3.25° 6.79+4.30" 13.65+4.18° 5.63+5.95 18.187%*
Week 8 12.74+2.18" 10.54+4.76™ 14.37+3.45" 12.05+3.58" 7.83+6.33° 11.46+4.76 3.826%
Week 9 -2.83+4.92 1.43+3.08 1.10+8.01 5.65+4.22 0.05+6.17 1.19+6.09 3.278*
Week 10 -1.73+5.87 0.59+3.67 32.14+116.54 0.38+7.21 4.1944.03 7.42+52.99 0.831
Week 11 13.75+3.27 8.98+4.11 9.91+5.30 0.46+26.67 8.48+10.78 8.13+13.74 1.463
Week 12 5.64+3.23 4.62+4.27 3.97+3.50 9.49+23.71 11.23+10.99 7.03+12.16 0.810
Week 13 3.81+3.74" 3.56+4.71" 2.46+7.99° 0.63+4.14°° -0.07+3.90°° 1.0045.53 2.937*
Week 14 3.26+3.95 4.79+3.07 0.18+13.04 1.55+3.56 1.59+3.98 2.2446.73 0.819
Week 15 6.79+3.52° 5.85+8.26" 14.48+9.28" 8.83+12.18% 4.85+3.44° 8.21+8.66 2.594*
Mean 6.12+0.49° 5.73+0.71° 6.09+0.80° 4.65+0.69" 3.58+0.85" 5.20+1.22 26.730%%

Values are presented as mean+SD. NS: not significant
abc superscripts within row are significantly different at p<0.05 by Duncan’s multiple range test.
* 1 p<0.05 ** : p<0.01 *** : p<0.001
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Table 9. Systolic blood pressure changes in rats fed high-salt diet for 15 weeks

CON SS4 RS4 SS8 RS8 mean F-value
week 0 126.64+4.90" 123.08+5.55" 123.83+4.63" 122.92+2.54* 125.75+7.06" 124.39+2.84" 1.204
week 1 133.20+11.05" 135.44+16.38" 134.58+16.31" 135.67+11.38" 130.67+18.03" 133.80+6.44" 0.218
week 2 137.55+12.05*%  139.90+10.88°%  13550+14.17"  143.09+12.41*"  153.00+11.44" 141.53+5.50° 3.483*
week 10 134.20+8.63° 136.80+10.41°  156.17+13.32" 155.30+9.35° 178.00+12.04 152.55+8.44" 25.936%**
week 13 131.50+19.65™ 140.00+10.81°%  158.08+9.71" 160.91+11.63" 195.00+8.01" 159.08+7.79" 43 8871%**
week 14 138.10+7.95° 149.50+8.87° 153.00+9.71° 170.45+9.44P 195.83+7.52% 162.70+5.75" 74.350%*
week 15 136.50+10.48" 163.67+5.68™ 172.50+4.56 174454552 198.67+8.76"° 170.89+5.55" 101.366***
Mean 133.02+7.39° 139.77+6.38" 147.67+4.14° 149.91+7.67° 168.17+5.00° - 85.044%*
Systolic . b . . d
Sifference 9.60+11.20 40.89+6.64 48.67+7.89 51.55+5.97 72.92+10.09 46.11+22.25 75.988%*
F-value 1.319* 15.488** 27 415%* 45 4275 98.219%** 52.624%% -

Values are presented as mean+SD.

abc superscripts within row are significantly difference at p<0.05 by Duncan’s multiple range test.

ABC

* . p<0.05 ** ; p<0.001
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vjs] debol @A yElETh ole} Ze s AT HAG vl ddde] dwsie A
U 8% HF oty EFT HT oy Y FviFEe] FAA 4% T FARHA JERY
A vl Adde] P T AR & 5 dAT
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Table 10. Diastolic blood pressure changes in rat fed high-salt diet for 15 weeks

CON SS4 RS4 SS8 RS8 Mean F-value
Week 0 81.82+7.36" 84.00+6.16" 82.58+6.27% 88.25+9.77" 80.83+10.14" 83.57+2.48" 1.512*
Week 1 97.70+16.72" 98.22+22 9845 101.92+13.82° 98.83+14.99%" 87.67+22.49* 96.67+11.03° 1.030*
Week 2 90.73+15.45*" 95.40+16.71°® 99.50+17.19™" 99.45+16.83"4F 111.09+17.59" 98.86+8.47" 2.215*
Week 10 99.90+10.18° 95.30+16.58°*" 126.42+11.94™ 129.00+10.34  134.20+17.69"" 117.59+5.88¢ 17.575%*
Week 13 94.10+11.12%° 103.60+21.97°"¢  108.08+11.78"™"  104.64+15.80°"" 143.25+10.27 112.00+9.79¢ 19.274%%*
Week 14 95.20+7.08" 111.50+9.68" 112.75+19.34"°  120.09+11.53™C  133.00+23.87°" 115.40+7.38¢ 7.955%%*
Week 15 97.60+14.71°" 110.11+4.91%%¢  11617+14.75"PF  12045+19.11™°  124.17+14.64°C 114.29+5.47¢ 5.313%%*
Mean 92.51+8.09° 100.19+6.12° 106.77+8.16° 107.12+7.73° 116.09+8.36" - 32.654%%
DBP a ab be be c
Sifference 15.70+19.06 26.44+553 33.58+14.92 32.27+20.69 4333421.19 30.98+19.24 3.593*
F-value 2.597* 4.097%* 11.759%* 11.470%% 22.714%% 14.890%%* -

Values are presented as mean+SD.
abc superscripts within row are significantly different at p<0.05 by Duncan’s multiple range test.

ABC

* . p<0.05 ** ; p<0.001
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4) Echocardiography

2 dFoA= Dahl rate] 1557 g4 olE HAFSHA & T M-modeE o]&3sld A=
£ 1} 7 A} (echocardiography)E A A3} T} (Table 11). Echocardiography= A% &1 HALZ
Ade WR 72 8 FHYdSs #FT 5 Aol M-modeE AHEE F¢ ALY Bt & 7]
B} Ao olAMHIE Bl 4 gtk A Av| T (left ventricular hypertrophy)e #AHE = 2
g ARHE, 5%, AARAY, FAAAEA T2 TSI AAEBRATY] YFAXE FH oI
Aok AL "t dojuve olfe AZel A dagzety FEF
(hemodynamic overload)oll 3l #3F w38 ATATY Z77F S7HE O 23 4049

al ! Al

HEA (wall thickness)$} FAl (mass)7} S71EE 4% BA dAAto|th 11
FHgel v F3A A= Furt Hew, o WE 4PN Foje] 5o A
SHA ElH FHAAY F=2A] Be By 2ASH FHol HAAHE FAAAA H

0 BT FelAE Aabel BAlE

ANAFHE FAAAT ALY Atold fA|F Bo=m M HE JF 7T 2 FE2H
7holl AFEEE ANEEHN B AP AI, 278 AAZAF7 (interventricular septal thickness

at end-diastolic, IVSd)= CON 0.20£0.01 cmol H]3| SS87F (0.25+0.03 cm)¥} RS8T
(0.25£0.02 cm)ell A o FAA Ve, SS4F (0.22+0.01 cm)S CONT# 793 =}po|7} ¢l
L oz Uugon RAZE F5A TAA UEhITH (p<0001). olgAT NUZF AT
(interventricular septal thickness at end-systolic, IVSs) S A] 1VSde} FAMS e Ho CON
T (033+001 cm)T SSAE (034:0.01 cm) AlololAE oA Rol7h o), RSAT
(0.394£0.02 ¢m), RS8 (0.38+0.03 cm), SS8 (0.40+0.05 cm)S.2 CONI} SS89l H] 3]] -ﬁ—ﬂ SHA
=497 Acs UERIT (p<0001). "ol 271 mAAR HAA WY 5
Fob A FHAAHe FTEFACNE JdFS wF £ Utk

ventricle posterior wall in diastole, LVPWd)9} =F7]A] A &

5to] RS473} SS8F, RS8Fo| H]F &) H o™ CONZEI SS477Ho]

B AT gk 44 A% 37t 49 =5 59l S
S H44 WS FUY F8o| Hobd TEY L BAEY Ao U P

2 BRuFEa Qo B Ao F4d4A AR (left ventricular, LV mass)2 CONT

0 mLeld| B3} SS47 1.54+0.08 ml, RS4 1.68+0.10 mlL, SS8+ 1.77+0.11 mL, RS
T 1712010 mLe 2 718 Ro =2 e} (p<0.001), SS4T-S CONT# 93 o7}
Q= Aoz e} ded AAFATA, H44 FTETAG §A8 A% Bad. 2y
LVDd, LVDs, LV Vol. d, LV Vol. s, stroke volume, ejection fraction, Fraction Short 53 2
2 ABAAE FYHA 2po|7t YEREA] eEdT
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Table 11. Echocardiography in rats fed high-salt diets for 15 weeks

CON

S54

RS4 SS8 RS8 Total F-value

IVSd (cm) 0.20+0.01° 0.22+0.01°° 0.23+0.02™ 0.25+0.03¢ 0.25+0.02° 0.23+0.03 6.911%*

IVSs (cm) 0.33+0.01° 0.34+0.01° 0.39+0.02° 0.40+0.05° 0.38+0.03" 0.37+0.04 7.205%%x
LVDWd (cm) 0.19+0.01° 0.19+0.01° 0.21+0.03° 0.23+0.03° 0.22+0.03° 0.21+0.03 3.873%
LVPWs (cm) 0.31+0.01° 0.32+0.03° 0.36+0.04*™ 0.37+0.06™ 0.37+0.03¢ 0.35+0.04 3.010*

LV Mass (g) 1.43+0.06° 1.54+0.08° 1.68+0.10° 1.77+0.11° 1.71+0.10° 1.62+0.15 13.429%%*
LVDd (cm) 0.74+0.04 0.75+0.04 0.76+0.06 0.75+0.07 0.73+0.08 0.74+0.06 0.199
LVDs (cm) 0.40+0.04 0.38+0.06 0.37+0.06 0.38+0.10 0.39+0.09 0.38+0.07 0.087
LV Vol. d (mL) 0.91+0.14 0.93+0.13 0.99+0.22 0.93+0.24 0.89+0.24 0.93+0.19 0.216
LV Vol. s (mL) 0.1620.05 0.1+50.06 0.14+0.06 0.16+0.10 0.17+0.09 0.15+0.07 0.094
Stroke Vol. (mL) 0.74+0.10 0.79+0.09 0.85+0.17 0.77+0.16 0.72+0.16 0.77+0.14 0.715
Ejec Frac (%) 82.54+3.38 84.27+4.95 86.23+4.03 84.05+8.00 82.82+6.48 83.98+5.39 0.405
Frac Short (%) 46.44+3.69 48.76+5.37 51.1245.15 49.65+10.80 47.63£7.99 48.72+6.76 0.39

Values are presented as mean+SD.

abc superscripts within row are significantly difference at p<0.05 by Duncan’s multiple range test.

* 1 p<0.05 *** : p<0.001

IVSd, interventricular septal thickness at end-diastole; LVDd, left ventricular end-diastolic dimension; IVSs, interventricular septal thickness
at end-systole; LVDs, left ventricular end-systolic dimension; LVPWd, left ventricle posterior wall in diastole; LVPWs, left ventricle posterior

wall in systole; LV Vol.d, left ventricular volume in diastole; LV Vol.s, left ventricular volume in systole
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5) 7154
1577 HFHE & F7|FAE Table 12¢] YERATE 1559 AEHFE A
ES Aol Fdde e A3k B Arle] olde Yozt
AL@A oIS 1557 AFT B AP 2 A% A%l vdisiA dden, Z71FA7 iz
1 7ZAZ 243 A3, CONT9 FA (1652012 g)oll Hs) 1Y
o] ¢l SS4T (1.85+0.23 g), RS4T (1.98+0.17 g), SS8F (1.90+0.14 g), RS8F (1.91+0.11 g)
7b F7 sk (p<0.001). 417 FAE ZH3 23, CONT2 2.88+0.19 glu] H]3] 1L
|1 SS4++ 3212016 g, RS4T 3.36+0.1 g, SS4 3.46+0.14 g, RS8T 3.60+0.23 go &
o B8] =ZA F713F Ao ® Vet (p<0.001). 2 2 5] 7h, v, 13k A
Frel A zel7b YERA] &3t
Chen 5 (1986)2 AdAd ndAFHAS] AGTAZ HdBd AdTA N vlste] A5 14
Fo| ¢k 12% Z7 HEQT T Bustgom, £ Takizawa 5 (1997)2 1@24S S o A]
iAoz AF4E AHT T vlste AZFACE Frtettha B aEkith Saoraya
(2010)= LA S AHT FolA AT AF FAZE 24 FUHENeH, v o g 7))
Me oAl Aolg Holx Funta Hugtozy Z AFdzel dA3 AR e
2 A¥ET, FUIHeRE agHolE AEE A AFH AFHINE st AEHE S

o
ofA S BB thdd FREF 4TS vE F Ue FAeE AsdHN

=2

=)

ol

H

)
to

2 2 pR 0 1>
2N o X
r 1 o
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Table 12. Organ weight of in rats fed high-salt diets for 15 weeks

CON SS4 RS4 SS8 RS8 Total F-value

Heart 1.65+0.12° 1.85+0.23 1.98+0.17° 1.90+0.14° 1.91+0.11° 1.87+0.19 6.360%*

Kidney 2.88+0.19° 3.210.16" 3.36+0.12" 3.46+0.14% 3.60+0.23 3.32+0.29 27.355%*
Liver 14.54+2.09 14.4142.25 14.98+2.27 14.39+1.98 14.70+2.69 14.60+2.20 0.138
Spleen 0.85+0.13 0.82+0.12 0.86+0.11 0.83+0.14 0.89+0.10 0.85+0.12 0.709
Testicle 4.16+0.26 4174017 4.08+0.49 4.25+0.28 4.03+0.19 4.14+0.30 0.906

Values are presented as mean+SD.

abc superscripts within row are significantly difference at p<0.05 by Duncan’s multiple range test.

o p<0.001
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6) "335}—};5] AR

Fol @A ol e Astetd EAAE ZiE Table 13°ﬂ W ERA AT, Renin
S AA WA s AsATIE 984 &9, E¢F Na', K'e) #388 2835 988 &
ot @] wolAm Al A renino] EH|E o] angiotensinogenS angiotensin 122 43}
A]7]13L, angiotensin [ H oA EH| %= angiotensin A F 4o 93] angiotensin I E A3
& Bxydpe] PFIL 5E2AA YL EHo|T, aldosteroned] EH|E ZAAF|A Hrh

Renind #St 8 AQFo] F7IAE o, TUEF 4ol& AT w Ev7t oAAdEch Al 4
Eete ADH (antidiuretic hormone, vasopressin)@ YT 2H 22 ZAgztgo] sis zdw
o 1FEe RS AFHE A dE2HESY E87F HAsEA FE9 wjdo] weld o Z

I g 7o] F7tstA "o

¥4 renin ¥ aldosteronedEE+ CONo|| H]&] i olE AFHsYL of @A vebdo)
Renin®] 7-¢-, CONT©o| 4.11+3.19 mg/dLd] B]dle] g4 ol HFHFE 0.86~1.94 mg/dLE
o> =t} (p<0.001). AldosteronesE 9A] CONT (76.78+89.16 pg/mL)o| H]3] SS4T
16.15+16.33 pg/mL, RS4T 21.74+30.58 pg/mL, SS87 16.33+12.90 pg/ml, RS8F 24.58+10.97
pg/mLE fFostA =A vEeu ndAolE AFHAT Iitd= Aolzh Itk ey
renin} aldosteroned = EFoA HUAF AFHTA SS49F SS87o] HAA AHFHTU RS4, RS8
ol H& v AEgS BT

Hy F71d e AHEY, AXY Nato] F7ls AXW Ze o9 F7HE FE3)
LA nEGe EAQU @ FE@ 2o 1F T S 48 A g 3 JEF 35
CONT (146.29+250 mEq/L)el ¥H]3}e] RS47 (148334215 mEq/L)S A
(149.33+210 mEq/L), SS8 (148.64+2.34 mEq/L), RS8F (149.92+2.87 mEq/L)dl| A
Wtk (p<0.05). Boegehold (1989) 5-& salt sensitive RH oA JEFS T2 o]
st daol2s HolA =W nEto] HAEHA okt Eustnh. diole
FrAX7F YERFA] gEokTt.

g3 Z4FY A-¢, CONTol H3] 5548k RS4wo] FostA E3kert (p<0.05), SS87F RsS4
TIHE frolFbel7F EREA] ekttt 1 g5 YEFEE7L S7IeHA =™ a9 YEF Hj4d
< STt #AEY wid & Hasted ZAFS sE7F TS WEo 2 Holw, 8% A Al

5 z

£

=

H
fr

=7
[

=
[

o

554

SUC

off r}o X fo
[o Ll[-r o
fqr fu
SURE=S L
2

7

H

Aol ZEFEF dETEY A 01%—% A A e Aad sEZ2E FHo| &£A4FHUT
fEo g ST W, €% ZE FEE CONo H& ndHFAT ZFoA KA =4
eSSt (p<0.05). @3 w1y TE= CON—rT_LPJr 103@,%4301 SAEtg oL gHE AT
Edx = dgAst A



¥E ANEYFEEAE CONT  (308.43+5.65 mOsm/kg)ell HIS| SS8T  (313.27+4.63
mOsm/kg)o] F28tA A velgtout UmA T (SS4T: 306.33+5.85 mOsm/kg, RS4T:
307.83+3.66 mOsm/kg, RS8F: 31525+742 mOsm/kg)Te #pol7b glE Aoz Jehdth
(p<0.001).

8 F dEAHE TS AHEWE, RS8Fo] CONTE, SS4F, RM4T, SS8zol |l =4
Ebgth (p<0.001). & F JYEFFEE CONT (45.20420.27 mEq/L)oll H|8] nd2olF =EFd
A st A =9Th (p<0.001). &, SS4F 123.83+47.75 mEq/L, RS47 191.33+67.86 mEq/L,
SS8++ 196.55+74.80 mEq/L, RS8F 258.18174.29 mEq/L <22 =4 eyt 85 d4a%s
AT M E CONTo| 66.80+39.70 mEq/Lld] ®3] 2de] F/He Fxo wata] Ss4T
129.17+47.78 mEq/L, RS4T 202.17+68.74 mEq/L, SS8 232.36+100.41 mEq/LE =A Z7}€

o2 JeEhgon, E3) RSSEL 276731721 mEq/LE 718 =4 Z7lEH 4% UJEF &
o} 2o ATE HAFAT (p<0.001). =3, & F BFFEE CONT 784744095 mEq/LE
Eotom, S54, R4, SS8, RS8F o=z A Jeldth (p<0.05). & F ZE2 CONT
9.78+4.92 mg/dL{ld] w®Hs| SS4F 17.23+581 mg/dL, RS4T 25.77+9.71 mg/dL, SS8F
22.03+7.24 mg/dl, RS8 F 20.17£823 mg/dL=Z T @A o] HF Al fsA wjdo] Z715te
22X FEAFHZ =olgel wal AW ZEdde U Jks mHe Aoz JET (p<
<0.001). & & mlavl% T 5 CONT 22.16+14.03 mg/dLIH uFs| S54, RS4, SS8, RSSTE =
Wl d o] ZvlslE AeS HYoy) §97 3ol CONZ I SS87 (25.91+18.93 mg/dL)ol| A]
ot @A FE AT (p<0.05). & F creatined Al=#TE T3l AEFF A Zor, AF 7T 9]
A 2 AREA| T8 (GFR, Glomerular Filtration Rate)2 7HA|ste AXEZ AMEHUE 2439
Al & F creatineg =2 B A7 CONTo| 101.38466.61 mg/dLH]| H|& SS4F 144.49+7350
mg/dL, SS87 1095446647 mg/dLo 2 Z7}8 Roz vEld HidHo] RS4T 97.81452.61
mg/dL, RS8T 495743296 mg/dLo 2 #43E Aoz UEINT. o] & F creatined %7}
F7HEE, A2 RE AR ReA HoR Aste AREE 3 ARd g5, gAY,
2adFe] 9ol HM, B2 8 F creatined] T=9] #HAaE Z52E ¥ Z59F @A
AFe 5 5 o8 2gd =32 F Jde o= 48 A do. & TEE T

#9149 2ol vbEhbA ghgkeh.

Ni

]
|
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Table 13. Biochemical indices in rats fed high-salt diets for 15 weeks

CON

SS4 RS4 SS8 RS8 Total F-value
Plasma
Renin (mg/dL) 411319 0.86+1.16° 0.87+0.51* 1.30+0.87" 1.94+1.56 1.66+1.87 6.667
Aldosterone (pg/mL) 76.78+89.16"  16.15+16.33*  21.74+30.58"  16.33+12.90"°  24.58+10.97° 28.06+41.87 3.972%
Serum
Na (mEq/L) 14629+250°  149.33+210°  14833+215"  14864+234"  149.92+287" 148.70+2.56 2.823*
Cl (mEq/L) 101.14+1.35°°  102.50+1.93°  101.75+1.29™  100.00+2.00°  100.83+1.75"  101.28+1.87 3.498*
K (mEq/L) 5.97+0.51° 6.73+0.80" 6.75+0.77" 6.47+0.81° 6.61+0.86" 6.56+0.79 1.359*
Ca (mg/dL) 9.76+0.30" 10.25+0.34° 10.33+0.45" 10.44+0.39" 10.23+0.40" 10.24+0.42 3.616*
Mg (mg/dL) 241+0.25% 2.44+0.23% 2.29+0.12° 2.53+0.21° 2.35+0.20% 240+0.21 2.239*
Osmolality (mOsm/kg) 30843565  306.33+585°  307.83+3.66°  31327+4.63%  315.25+7.42° 310.33+6.46 5.402%%
Urine
Aldosterone (pg/mL) 51.17+15.03*  57.34+10.42° 49.47+8.16" 61.94+21.84°  77.21+412.97° 59.36+16.99 6.701%%
Na (mEq/L) 452042027°  123.83+47.75°  191.33+67.86°  196.55+74.80°  25818+7429°  164.93+9236  18.642%*
Cl (mEq/L) 66.80+39.70°  129.17+47.78"  20217+68.74° 23236+10041°' 276.73+7721¢  182.93+99.94  15.077%*
K (mEq/L) 7847+4095°  57.83+29.97"  4951+14.96°  4437+1729°  43.33+28.80° 54.24+29.35 2.857*
Ca (mg/dL) 9.78+4.92° 17.23+5.81 25.77+9.71° 22.03+7.24™ 20.17+8.23" 19.25+8.92 6.985%
Mg (mg/dL) 2216+14.03°  32.77+1642% 324241513  38.27+12.73°  2591+1893"  30.53+16.04 1.736*
Creatinine (mg/dL) 101.38466.61°°  144.49+7350°  97.81+52.61°°  109.54+6647°  49.57+32.96°  101.28465.72 3.636*
Osmolality (mOsm/kg) 93150449361  1140.17+427.97 1022.67+288.79 1085.00+368.96  925.00+43317  1024.6+3399.07 0.604

Values are presented as mean+SD.

abc superscripts within row are significantly difference at p<0.05 by Duncan’s multiple range test.

* : p<0.05

. p<0.01 ** : p<0.001
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(histological analysis)
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Figure 2. The effect of high-salt diet (CON, regular diet; SS4, solar salt 4%; RS4, refined
salt 4%; SS8, solar salt 8%; RS8, refined salt 8%) on heart histopathology (H & E stain,
400 x magnification).
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Figure 3. The effect of high-salt diet (CON, regular diet; SS4, solar salt 4%; RS4, refined
salt 4%; SS8, solar salt 8%); RS8, refined salt 8%) on kidney histopathology (H & E stain,

400 x magnification).

_59_



Figure 4. The effect of high-salt diet (CON, regular diet; SS4, solar salt 4%; RS4, refined
salt 4%; SS8, solar salt 8%; RSS8, refined salt 8%) on spleen histopathology (H & E stain,

400 x magnification).
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A2 PMS F 39 161 62
A3 JSY F 39 165 65
Ad CYA F 40 158 58
A5 LSR F 38 158 61
A6 PBS F 53 157 49
A7 JYS F 37 160 54
A8 KM]J F 42 160 45
A9 KSC F 45 154 54

A10 CGO F 43 150 53

A1l SIS F 43 161 56

A12 AOM F 53 165 70
Bl LES F 44 153 45
B2 JJH F 3 165 61
B3 KHH F 53 160 64
B4 CSH F 2 165 50
B5 JHS F 39 149 45
B6 JSH F 42 165 60
B7 KYM F 36 162 62
BS NS F 44 156 56
B9 OEY F 42 158 57
B10 PSS F 43 157 59
B11 ssJ F 29 170 65
B12 LHS F 37 152 56

Mean 409 159.1 57.0
SD 6.2 53 6.7
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Table 1. g W& =4 HHF ¢

SBP (mmHg) DBP (mmHg)
Period AT (ALd9AAT) BT (BAAAHAT) P-value AT (LA AT) B (BAKAHAD) P-value
N=12 N=12 N=12 N=12
Mean+SD Mean+SD Mean+SD Mean+SD
screenin 112.34£3.6 110.5+2.0 0.5582 71.3+3.3 71.8+1.7 0.8526
8
lday 107.242.6 108.4+1.8 0.8010 73.0+1.5 734+2.2 0.9021
- screening -5.1+£7.3 -2.1+£10.2 +1.7+6.8 +1.6+6.3
P-value 0.0827 0.6646 0.5532 0.5836
4 weeks 107.742.0 108.4+2.4 0.8645 71.6+1.3 73.5+1.0 0.5265
- screening -4.6+9.5 -0.9+9.8 +0.3£9.5 +1.6£5.9
P-value 0.1788 0.5772 0.9332 0.4982
12 weeks 108.742.9 109.0£1.8 0.9515 70.4+1.6 70.0+1.3 0.8907
- screening -3.6+7.5 -0.3+9.2 -0.9+4.9 -1.9+5.8
P-value 0.1495 0.7467 0.7243 0.5470

P-value : Compared between groups by t-test

P-value * : Compared within groups by t-test
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Table 2. Y HA Y

Period Screening 1day 4week 12week
Subject SBP DBP SBP DBP SBP DBP SBP DBP
(nnHg) (mmHg) (mmHg) (mmHg) (mmHg) (nmHg) (mmHg) (mmHg)
Al 1115207  65.0+2.8 1160420 840£3.0 96.0£#2.6  68.7+1.5 99.7+3.1 73314.2
A2 106.0+14 63521 913425 61347  967+15  653x0.6 113358 707+2.1
A3 112.0+42  735+12.0 101.0+46 67046  950+1.0 61.0£2.0 113764 753451
Ad 119.0+57 66521 101.74#35 680446 1093+25 703#21 101351 62315
A5 115.042.8  845+64 111.7+15 84.0+44 101.7¢6.0 62.7+0.6 1107107 82.7+4.7
A6 108.5+21 780414 103358 71306 1180462 803+4.0 105.7+#3.1  75.0%3.6
A7 113.5+07 635249 106000 66332 1020446 653138 110.0+5.6 643129
A8 1145421  73.0+14 1157471  727+35 1203272 68035 1147+57  68.0+0.0
A9 107564  69.0+1.4 1097+47 73017 1167+31 740+£2.0 1157495  65.043.6
A10 111.0200  69.0£0.0 102.0#36 677+47 1127455 75731  107.3+21  69.0+1.0
A1l 104507  73.0+4.2 1093432 780+1.0 101.7+4.0 753+3.2 98.7+4.5 65.0+2.6
A12 125.0412.7 770+14  119.0196 83.0x44 1223425 92046 114.0+104 74.0+1.0
Mean+SD  1123+3.6 713433 1072426 73015 107.7#2.0 71613 108729 704+1.6
B1 1195+64  73.0+42 980436  700+£3.6 111.7+#3.8 753431 1107+42 773%15
B2 108.047.1  735+0.7 1050446 697+3.2 1043438 747+42  103.7+21  66.0+1.0
B3 1235435 84000 134.0+44 850+£3.0 107.7+1.2 787+#15 130.3+49 747+15
B4 104.0428  655+0.7 1105+0.7  80.0+0.0 1113492 787+21 110372  767+4.2
B5 97.5+2.1 63.0+28  903+1.2  637+21 102.7+21 69.7+15 91.7+2.1 58.713.1
B6 100.0+14  65.0+42  957+1.2  61.0£3.0 1047+21 687+29  104.0+1.7  61.0+3.0
B7 1215207 770457 129.0+#44 79.0+£20 1183%7.0 76.0+£1.7 119.0+35 73.7+35
B8 124.0457 71.0+14 113.0+2.0 83.016.0 ND ND ND ND
B9 109.0+28  81.0+1.4 114.0+53 79.0£26 1240446 750+£35 1257425  81.7+5.0
B10 105.5+21 740414 96040 68089 993421  733#15 97.7+5.5 69.311.5
B11 104.0+28 68014 1150462 73.0£2.6 112.7+42 75338 111.3+25 687+2.1
B12 109.0+28 66521 1000436 697+£35  953#45 627423 94357 623423
MeantSD 1105420 71.8+1.7 1084%1.8 734422 108424 735+1.0 109.0£1.8 70.0%1.3

ND : Not Detected
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Table 3. A7} 54 HH olgd €<t W3}

SBP (mmHg) DBP (mmHg)
Period AT (ALPAAD)  BZ (BAQNAT)  Pralue | AT (BAFHAD) BE HAGHAT)  Povalue
N=12 N=12 N=12 N=12
Mean+SD Mean+SD Mean+SD Mean+SD
1 week 103.8+1.7 103.84£2.5 0.9965 63.8+2.1 63.6+1.3 0.9548
2 week 103.2+1.9 103.6+1.5 0.3781 67.3+1.3 62.5+2.1 0.1750
- 1 week -0.6£9.7 -0.2+6.3 +3.6+13.1 24477
P-value 0.2175 0.9634 0.3694 0.4430
4 weeks 101.9£1.0 105.0+1.9 0.4116 62.5+1.4 63.5+1.9 0.6751
- 1 week -1.9£5.0 +1.9+7.7 -1.3£3.7 +0.1£7.1
P-value 0.4031 0.7868 0.6162 0.9809
12 weeks 103.6+2.1 106.6+1.6 0.4784 65.9+1.9 64.5+1.3 0.6553
- 1 week -0.2+5.2 +2.8+9.3 +2.1+4.8 +0.9+6.8
P-value 0.9146 0.7505 0.3932 0.8978

P-value : Compared between groups by t-test

P-value * : Compared within groups by t-test
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Table 4. A7} &3 7]<A¥ o7 AYW3} (MeaniSD)

Period Iweek 2week Aweek bweek Bweek 10week 12week
Subject SBP DBP SBP DBP SBP DBP SBP DBP SBP DBP SBP DBP SBP DBP
Al 99.0+2.5 | 61.04#53 | 93.7+3.8 | 550+1.0 | 92.3+1.5 | 5b4.7+1.2 | 104.045.0 | 65.7#2.1 | 101.0+75 | 58.3+58 | 112.347.0 | 793+£7.6 | 97.3+75 | 67.7+3.8
A2 94.0+3.6 | 55.7+0.6 | 91.3£0.6 | 53.0+3.5 | 93.7+2.5 | 57.7#2.1 | 96.7+1.2 |59.0¢75 |102.0+5.2 | 62.0+4.4 | 110.342.3 | 70.7¥55 | 95.0+2.5 | 56.7+1.2
A3 107.0£0.0 | 56.0£0.0 | 99.0+0.0 | 99.04£0.0 |100.0+4.6 |56. 7+2.5 |101.0¢104 |58.0+2.0 | 97.0+4.4 | 60.7+2.1 | 96.7+2.1 | 61.0£2.0 | 98.3+3.5 | 59.7+2.9
A4 107.7+4.2 | 65.7£3.8 | 102.0¢3.6 | 59.3+2.1 |110.3+25 | 69.0+1.7 | 106.3£3.5 | 67.0+3.6 |104.7+55 | 61.7+43.8 | 104.744.7 | 633+4.9 | 104.0+2.0 | 61.0+7.2
A5 112.046.6 | 73.742.9 | 82.3+61.0 | 753+2.1 |107.3+2.1 | 68.7+1.5 | 107.042.0 | 62.7+2.1 | 97.3+1.2 | 58.7+1.2 | 105.0¢1.0 | 61.7+1.5 [104.0453 | 68.7+1.5
A6 105.743.1 | 67.3£0.6 | 99.7+4.0 | 66.0£3.0 |100.0+2.0 | 63.0+2.0 | 104.0435 | 63.3+1.5 |100.3+4.7 | 61.7+25 | 99.745.0 | 61.7+1.5 [108.0+7.9 | 67.0+1.0
A7 106.3£1.2 | 58.3+0.56 |103.3+0.6 | 587+2.1 |101.7+2.3 | 54.7+3.2 | 100.742.3 | 56.0+1.0 | 97.3+1.5 | 55.0#2.6 | 100.3+1.5 | 57.3+1.5 |[107.0+4.0 | 58.0+1.0
A8 104.045.3 | 64.3£6.0 |102.7+6.4 | 680+2.6 |101.7+2.9 | 58.3+2.9 | 103.3+2.9 | 66.7+2.9 |103.7+3.2 | 67.0+2.6 | 103.7¢3.2 | 683+2.9 [1083+2.9 | 68.3+2.9
A9 98.3+0.5 | 59.0+1.7 | 101.3455 | 663+3.2 | 100.0£1.0 | 63.7+1.5 | 980+3.6 |62.34#3.2 | 99.3+0.5 | 63.0+1.7 | 109.0435 | 693+2.1 | 99.7+2.5 | 63.0+3.6
Al0 98.7+2.5 | 65.7+0.6 | 1057425 | 640+1.0 | 108.7+3.8 | 653+0.6 | 114.3+7.1 | 71.0+44 |1183+46 | 75.3+35 | 108.7+2.1 | 66.3+2.1 |109.0£5.3 | 75.7+5.0
All 106.3£3.8 | 73.3£5.1 |106.3+3.8 | 73.3£5.1 |106.3+3.1 | 72.7+5.0 | 109.34+25 | 76.3+2.5 | 107.3+1.5 | 74.3+25 |103.7¢2.1 | 69.7+2.9 [1083+25 | 75.3+2.5
Al2 |106.7+4.7 | 65.042.6 |115.341.2 | 70.0+1.0 |101.3+3.1 | 65.7+4.9 | 111.7+¢25 | 70.7+0.6 |105.0+7.5 | 67.0+4.6 | 104.7¢49 | 69.0+4.0 |104.0+1.7 | 70.3+4.6
Mean+SD | 103.8£1.7 | 63.842.1 |103.2+1.9 | 67.3£1.3 |101.9+1.0 | 625+1.4 | 104.742.6 |64.9+1.8 | 102.8+2.4 | 63.7+1.3 | 104.9+1.8 | 665+1.9 |[103.6+2.1 | 65.9+1.9
Bl 95.3+0.5 | 64.3+3.1 | 94.0+3.6 | 623432 | 970425 | 60.3+0.6 | 97.7+2.3 | 63.344.0 | 95.7+4.9 | 59.3+0.6 | 95.0+4.4 | 58.0+1.0 | 95.0+4.4 | 58.3+15
B2 ND ND ND ND 103.3£#3.8 | 55.7£1.5 | 136.7+9.6 | 66.3£3.8 | 133.7+5.0 | 65.3+2.5 | 128.044.0 | 59.7+4.5 | 121.3+6.1 | 65.3+25
B3 115749 | 72.0435 |106.0£1.0 | 68.7+2.3 |104.0+2.0 | 66.3+1.5 | 111.3£6.0 | 68.0+2.6 |116.3+25 | 71.0+£2.6 | 110.3¢2.1 | 70.7+1.5 | 110.0£3.6 | 75.7+2.1
B4 98.7+1.2 | 63.0+2.6 | 101.041.0 | 653+0.6 | 102.0£1.0 | 66.0+1.0 | 102.0+¢1.0 | 71.0#2.6 | 103.0£1.0 | 74.0+1.0 | 108.7+#1.5 | 77.3+1.5 | 107.7¢15 | 76.3+15
B5 98.0+1.7 | 60.7+1.5 | 101.041.7 | 633+0.6 | 99.7+7.5 | 63.7+2.9 | 91.3+1.5 |55.7¢15 | 96.7+1.5 | 57.0+1.7 | 95.0+3.0 | 557+2.1 | 90.7+2.5 | 55.3+0.6
B6 97.7¢6.4 | 65.0+1.5 | 97.745.9 | 57.7+2.1 | 93.7+2.1 | 64.3£55 | 98.0+1.0 |60.3+2.9 | 93.0+1.7 | 57.3+1.2 | 90.0+4.4 | 55.7+1.5 | 92.043.0 | 55.3+0.6
B7 115.0£7.5 | 61.3£1.5 |110.042.6 | 42.3+33.4 |1180+3.0 | 70.7+1.2 | 109.7+1.5 | 62.7+0.6 | 108.7+1.5 | 64.7+2.9 | 114.020.0 | 63.7+1.5 [122.7¢5.1 | 67.0+0.0
B8 110.0+0.0 | 70.3+#2.9 | 108.7+1.5 | 71.3+0.6 ND ND ND ND ND ND ND ND ND ND
B9 113.3£0.6 | 62.3+0.56 |128.7+0.6 | 70.3+0.6 |132.0+1.7 | 73.0+1.0 | 126.042.6 | 73.3+2.3 | 128.7+1.5 | 82.0+4.6 | 126.7¢3.8 | 73.7+2.1 1280426 | 73.3+1.5
B10 105.742.5 | 70.3£2.5 |101.7+¢1.2 | 587+1.5 |103.7+3.1 | 63.7+5.9 | 102.7+1.2 | 72.0+5.0 | 100.7+1.5 | 68.3+3.5 |103.3x1.5 | 66.0+3.6 |101.7+1.2 ND
Bl1 100.0+£2.0 | 50.7+1.2 | 96.7+#2.1 | 54.3+2.1 |106.3+1.2 | 61.743.2 | 100.0+¢2.0 | 60.3+15 |102.7¢2.1 | 61.7+1.5 | 109.3+1.5 | 60.0+2.0 [103.7¢1.5 | 57.3+3.1
B12 92.7+1.5 | 59.7+0.6 | 94.7+2.1 | 587425 | 95.0+5.D | 53.7+47 | 850+1.7 |50.7¢1.2 | 94.3+1.5 | 61.3+0.6 | 95.7+2.1 | 59.7+25 | 95.3+1.5 | 61.3+25
MeantSD | 103.8£2.5 | 63.6+1.3 | 103.6+1.5 | 625+2.1 |105.0+1.9 | 635+1.9 | 105.542.7 | 64.0+1.3 | 106.7+1.4 | 65.6+1.3 | 106.9+1.4 | 63.7+1.0 |106.6+1.6 | 64.5+1.0

ND : Not Detected
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Table 5. A7} 54 Hd AY ¢ W3}

SBP (mmHg) DBP (mmHg)
Period AT (ALd94dAT) BT (BAKFAHAD) P-value AT (Ad94dAT) BT (BAIAHAT) P-value
N=12 N=12 N=12 N=12
Mean+SD Mean+SD Mean+SD Mean+SD

1 week 103.7+2.2 105.3£2.8 0.5511 63.6+2.2 65.2+1.4 0.5533

2 week 104.9+1.2 107.1+0.9 0.5081 64.6+0.7 66.4+1.0 0.3738
- 1 week +1.245.8 +1.8+7.6 +1.0+4.5 +1.2£7.0
P-value 0.6157 0.6304 0.6873 0.5560
4 weeks 106.6+1.3 107.9+14 0.7357 65.7+3.1 66.3+1.1 0.8271
- lweek +2.9+6.5 +2.2+8.8 +2.1£7.0 +1.3£6.0
P-value 0.2665 0.5331 0.4778 0.6217
12 weeks 103.1+2.0 110.9£2.0 0.2678 67.4+1.7 68.5+1.1 0.7201
- 1 week +24+7.1 -5.649.3 +3.8+6.2 +3.3£8.9
P-value 0.3356 0.1992 0.1568 0.2941

P-value : Compared between groups by t-test

P-value * : Compared within groups by t-test
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Table 6. A7} A 710¥W A9 Y3} (MeaniSD)

Period Iweek 2week Aweek bweek Bweek 10week 12week
Subject SBP DBP SBP DBP SBP DBP SBP DBP SBP DBP SBP DBP SBP DBP
Al 99.3+2.1 | 55.0+#2.0 | 1040417 | 620+1.0 | 1153431 | 67.3+3.1 | 108.04¢5.6 | 66,7455 | 105.3¢5.1 | 63.0+36 | 105.3+2.1 | 64.3+2.1 | 106.7#2.1 | 68.7+0.6
A2 106.7¢8.1 | 61.046.9 | 111.343.1 | 663425 |113.3+3.2 | 69.0+42.6 |105.3+10.0 | 65.7+35 | 104.7+7.6 | 67.7¢#32 | 111.3+2.1 | 70.7+84 |117.0¢52 | 67.0+3.6
A3 985+2.1 | 57.0+14 | 95.0+1.0 | 59.7+1.5 | 96.7+3.2 | 59.3+2.1 | 69.0+50.2 | 60.742.9 | 97.0+2.0 |59.3+25 | 96.7+4.7 | 563+1.2 | 98.0+2.0 | 60.0+4.0
A4 103.745.7 | 60.74£2.1 | 99.7+2.1 | 60.3£1.5 |107.3+3.2 | 67.3+1.2 | 111.0495 |67.7+15 | 102.3+35 | 66.7+1.2 | 102.0¢1.0 | 62.0+5.2 [109.0+2.6 | 68.3+0.6
A5 104.343.2 | 74.3£1.2 |112.7+1.5 | 69.0£1.0 |110.3+2.1 | 73.7+25 | 109.343.2 | 60.7+3.1 | 98.3+3.5 |62.0+1.0 | 99.7+1.5 | 63.0+4.6 | 99.0+4.4 | 64.7+2.1
A6 91.7+1.2 | 61.7+1.5 | 101.0#4.4 | 64.3+2.3 | 10L.7+3.1 | 65.3+1.5 | 104.7+0.6 | 64.3+15 | 101.7+4.2 | 61.0£1.0 | 101.3+1.5 | 64725 |109.0+1.0 | 66.7+2.1
A7 99.3+1.2 | 55.0+1.0 | 102.740.6 | 55.0+2.6 | 97.3+2.5 | 56.042.6 | 99.0+1.0 |58.042.6 | 98.3+1.5 |53.3+12 | 99.0+2.6 | 53.0+1.0 | 105.0+4.6 | 58.0+2.6
A8 107.742.5 | 70.042.0 | 108.0+2.6 | 70.0£2.0 |103.3+5.8 | 60.0+5.0 | 105.045.0 | 68.3+2.9 | 108.3+2.9 | 68.3+2.9 | 103.3+5.8 | 683+2.9 [101.7+42.9 | 68.3+2.9
A9 100.3+0.6 | 63.7+0.6 | 106.742.1 | 70.0£2.0 |107.7#3.2 |53.7+115 | 102.7+2.3 | 69.7+15 |113.0+15.6 | 65.7+2.1 | 105.3+0.6 | 653+2.9 [100.0£2.6 | 62.7+0.6
A10Q |113.3+3.1 | 70.3+35 | 105.0¢1.0 | 66.3+1.5 |114.7+4.7 | 76.7+0.6 | 127.0¢6.1 | 79.3+25 | 111.7+2.1 | 75.0¢+1.0 | 124.042.6 | 71.7+35 |116.7+2.9 | 75.3+1.2
All 107.0£4.4 | 73.7£7.4 |100.7+4.2 | 67.042.6 |103.0+5.0 | 71.0+7.2 | 106.045.6 | 75.7+35 | 102.3+2.1 | 73.3+3.8 | 106.7¢4.2 | 77.3+4.7 [105.0£7.9 | 76.0+1.7
Al2 |112.0£1.7 | 61.3+29 |111.743.2 | 65.3+3.2 |108.0+1.0 | 69.0+2.0 | 109.0+1.7 | 71.3+#2.1 | 106.0¢5.3 | 73.3+4.7 | 97.7+2.5 | 68.3+25 |106.7t6.4 | 73.0+6.2
Mean+5D | 103.742.2 | 63.6+2.2 | 104.9+1.2 | 646+0.7 |106.6£1.3 | 65.7+3.1 | 107.2+#3.1 | 67.3+1.1 | 104.1+3.9 | 65.7+1.3 | 1044+1.6 | 654+2.0 | 106.1+2.0 | 67.4+1.7
Bl 98.0+2.56 | 64.7+35 | 96.7+1.5 | 617425 | 98.3+1.2 | 65.0+4.6 | 987+1.5 | 587421 | 97.7+3.2 |59.7+06 | 97.7+3.2 | 58T7+1.5 | 96.0+4.4 | 59.3+15
B2 ND ND ND ND 112.0£4.0 | 64.7#3.1 | 101.0+#3.6 | 57.7¢15 | 97.3+4.0 |57.3+21 |116.0+44 | 59.3+2.5 |125.3¢4.7 | 62.7+1.5
B3 114.049.5 | 68.3+1.2 |114.043.0 | 67.042.6 |1143+3.8 | 69.7+1.2 | 113.04¢2.0 | 67.7+2.1 | 107.0£1.0 | 68.0+0.0 | 117.74¢2.9 | 72.7+0.6 |[117.0+£35 | 80.3+1.2
B4 96.7+3.1 | 59.7+1.5 | 102.0+#1.0 | 66.0+1.0 |109.7+4.0 | 73.0+1.7 | 107.0+1.7 | 71.0+44 | 96.3+0.6 |63.3£1.2 |111.34#0.6 | 73.0+1.0 | 109.3+1.5 | 71.0£1.0
B5 102.743.1 | 63.7£1.2 |100.7+1.2 | 623£1.2 | 91.0+3.0 | 56.7+2.1 | 93.7+4.0 |56.3+15 | 97.3+0.6 |54.7+1.2 | 87.342.1 | 53.0+1.7 | 97.0+1.7 | 583+2.1
B6 99.3+4.2 | 61.7+#2.1 | 1113432 | 70.7#4.2 | 95.3+3.1 | 58.7+0.6 | 92.7+49 |60.7¢1.2 | 95.7+2.3 | 62.3+12 | 91.0+104 | 573464 | 112.7¢15 | 74.3+1.2
B7 106.7¢4.9 | 63.743.2 | 112.343.1 | 67.0£1.0 |117.0+3.0 | 67.7425 | 110.7+4.2 |67.7¢15 | 109.7£0.6 | 71.7+2.1 | 122.0%4.4 |57.0+104 |127.0£7.0 | 75.0+4.4
B8 112.3¢2.9 | 74.345.0 | 110.0+2.6 | 72.3£3.1 ND ND ND ND ND ND ND ND ND ND
B9 113.7£0.6 | 63.7£0.6 |130.3+1.5 | 71.0£1.0 |132.7+2.3 | 74.0+1.0 | 130.0¢1.0 | 80.3+7.0 | 130.0+4.6 |84.7+#3.2 | 122365 | 76.7+1.5 [126.7+1.2 | 82.0+1.0
B10 112.349.3 | 73.7+#4.0 | 101.720.6 | 60.7+2.5 |110.0¢6.2 | 70.3+25 | 102.7+4.0 | 71.0+1.0 | 1083+1.5 | 72.3#2.1 | 109.7425 | 71.3+3.1 |10L.7+0.6 | 60.7+2.5
Bl1 105.045.2 | 61.042.6 |103.7¢1.2 | 72315 |109.7+25 | 61.7+25 | 104.0+1.7 | 62.3+0.6 | 108.0+6.1 | 62.7+1.2 | 104.7+0.6 | 63.7+1.5 [102.3+2.1 | 62.3+0.6
B12 97.7+3.1 | 62.3+15 | 953+1.5 | 593415 | 94.3+1.2 | 61.7+¢1.2 | 850+4.6 | 553446 | 91.3+3.8 | 61.3+47 | 94.7+1.5 | 540+1.7 | 95.7+55 | 60.0+2.6
MeantSD | 105.3£2.8 | 65.2+1.4 | 107.1+0.9 | 66.4+1.0 |107.9+1.4 | 66.3+1.1 | 103.5+1.4 |64.4+2.0 | 1035+1.9 |65.3+1.3 | 106.842.9 | 63.3+2.9 [110.9+2.0 | 685+1.1

ND : Not Detected
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Table 7. @& % QA Sodium (Nat+) o] F&=
Serum Sodium (Na) Urine Sodium (Na)
mEq/L mEq/L
Period AZ (AYGHAT) BT (BAAAAD) TN | AZ @U94AD) BE (gAQAAm) TV
N=12 N=12 N=12 N=12
Mean+SD Mean+SD Mean+SD Mean+SD
1 day 138.83+1.95 139.33+0.89 0.4267 96.83+53.68 117.83+62.79 0.3880
4 weeks 141.08£1.51 141.08+1.56 1.0000 77.75+65.72 122.17+56.88 0.0905
-1 day +2.25+1.71 +1.75+1.22 -19.08+52.47 +4.33+47.33
P-value 0.0045 0.0028 0.4442 0.8610
12 weeks 139.25+2.14 139.36+1.43 0.8835 65.83+54.54 113.82 +62.46 0.0625
- 1 day +042+1.73 -0.09+1.45 -31.00+72.04 -4.01+73.03
P-value 0.6225 0.9515 0.1745 0.8794
P-value : Compared between groups by t-test

P-value * : Compared within groups by t-test
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Table 8. &% ¥ Qd A Potassium (K') 9] 5%

Serum Potassium (K)

Urine Potassium (K)

mEq/L mEq/L
Period . . . P-value . . . P-value
AT (AYdEAFAT) B FALAHAD) AT (ALdEAHFAT) BT (BALAAD)
N=12 N=12 N=12 N=12
Mean+SD Mean+SD Mean+SD Mean+SD
1 day 4.08+0.34 4.20+0.49 0.4760 36.06+19.69 48.96+29.12 0.2168
4 weeks 4.08+0.33 4.06+0.17 0.8170 24.06+14.26 41.97+17.94 0.0128
- 1 day +0.01+0.21 -0.14+0.42 -12.00+£18.06 -6.99+26.71
P-value 0.9521 0.3535 0.1013 0.4863
12 weeks 4.01+0.28 3.95+0.20 0.6010 32.13+14.74 35.05+20.96 0.7001
- 1 day -0.07£0.26 -0.25+0.47 -3.93+17.85 -13.91+31.86
P-value 0.6068 0.1352 0.5852 0.2066

P-value : Compared between groups by t-test

P-value * : Compared within groups by t-test
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Table 9. @& 2 QA Chloride (CI) o] &=

Serum Chloride (CI)

Urine Chloride (CI)

mEq/L mEq/L
Period AZ (AAAMAT) B RALHAT) M A5 @aquaz) BE @Aqaam) LAl
N=12 N=12 N=12 N=12
Mean+SD Mean+SD Mean+SD Mean+SD
1 day 102.75+1.91 103.00+1.35 0.7148 104.33+68.04 132.83+83.37 0.3688
4 weeks 104.08+1.88 103.25+1.29 0.2186 78.75+78.34 115.17+58.99 0.2116
- 1 day +1.33+2.39 +0.25+1.29 -25.58+54.20 -17.67+76.68
P-value 0.0992 0.6469 0.4023 0.5551
12 weeks 102.17+1.99 101.82+1.66 0.6551 70.42+48.89 108.82+64.27 0.1198
- 1 day -0.58+1.73 -1.09+1.04 -33.92+7947 -21.27+84.11
P-value” 0.4721 0.0741 0.1748 0.4509

P-value : Compared between groups by t-test

P-value * : Compared within groups by t-test
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Table 10. @3 2 QoA Magnesium (Mg2+) 9 %

Serum Magnesium (Mg2+)

Urine Magnesium (Mg2+)

mg/dL mg/dL
Period . . . P-value . . . P-value
AT (AYEEAAT) BT (BALAFAD) AT (AYEEAAT) BT (BAFAFAD)
N=12 N=12 N=12 N=12
Mean+SD Mean+SD Mean+SD Mean+SD
1 day 1.99+0.15 2.01+0.14 0.6740 6.28+3.53 7.54+6.33 0.5541
4 weeks 2.05+0.13 2.08+0.16 0.6504 3.22+2.82 7.01+6.08 0.0631
- 1 day +0.07+0.09 +0.07£0.08 -3.06+2.09 -0.53+3.58
P-value 0.2544 0.2831 0.0284 0.8357
12 weeks 1.98+0.13 1.98+0.14 0.9149 4.21+3.45 5244294 0.4546
- 1 day -0.01+£0.11 -0.03+£0.11 -2.07+£2.96 -2.30+6.20
P-value 0.8726 0.6351 0.1608 0.2839

P-value : Compared between groups by t-test

P-value * : Compared within groups by t-tes
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Table 11. % 2 Q4| A Calcium (Ca™) 9] ¥=

Serum Calcium (Ca2+)

Urine Calcium (Ca2+)

mg/dL mg/dL
Period . . . P-value . . . P-value
AT (AYEEAAT) BT (BALAFAD) AT (AYEEAAT) BT (BAFAFAD)
N=12 N=12 N=12 N=12
Mean+SD Mean+SD Mean+SD Mean+SD
1 day 8.78+0.23 9.02+£0.29 0.0391 9.01+6.07 12.80+9.57 0.2589
4 weeks 9.02+0.19 9.23+0.32 0.0634 5.78+5.10 13.73+10.12 0.0239
- 1 day +0.23+0.28 +0.21+0.25 -3.23+4.93 +0.93£8.55
P-value 0.0118 0.1079 0.1730 0.8202
12 weeks 9.19+0.22 9.33+0.25 0.1725 5.70+5.05 9.84+5.75 0.0805
- 1 day +0.41+0.29 +0.29+0.34 -3.31£6.20 -2.96+11.30
P-value 0.0002 0.0115 0.1610 0.3839

P-value : Compared between groups by t-test

P-value * : Compared within groups by t-test]
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Table 12. E# @ Q J| A Aldosterone?] Fx

P-value”

: Compared within groups by t-test

- 118 -

Plasma Aldosterone Urine Aldosterone
pg/mL pg/mL
Period _ - - P-value _ - - P-value
AT (AY94377) B (FAGAAD) AT (RY9437) BE (AALAAD)
N=12 N=12 N=12 N=12
Mean+SD Mean+SD Mean+SD Mean+SD
1 day 96.77+72 .88 122.18+100.88 0.4867 186.74+160.95 194.61+157.31 0.9047
4 weeks 202.28+117.74 24997417713 0.4455 134.03+97.59 244 .65+158.66 0.0517
- 1 day +105.50+127.16 +127.79+137.02 -52.71+138.17 +50.05+161.33
P-value 0.0150 0.0409 0.3425 0.4460
12 weeks 149.35+200.69 89.70+47.08 0.3479 147.97+79.83 155.02+84.32 0.8388
- 1 day +52.57+211.84 -3248+67.71 -38.78+163.20 -39.59+157.22
P-value 0.4029 0.3412 0.4626 0.4665
P-value : Compared between groups by t-test



@ A A Renin ¢ F%, Qo4 Creatinine ¢ T&&5 33 23}
o)A Renin o FEE 4% 27, ALdIAHFATH AAGHIAT 2F AH 5 F7F
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Table 13. @& oA Renin ¢ %%, QA Creatinine 9] %

Plasma Renin Urine Creatinine
ng/mL/hr mg/dL
Period _ _ _ P-value _ _ _ P-value
AT (AY94377) B (FAGAAD) AT (RY9437) BE (AALAAD)
N=12 N=12 N=12 N=12
Mean+SD Mean+SD Mean+SD Mean+SD

1 day 0.70+0.48 0.91+0.66 0.3775 76.86+38.03 122.83+125.27 0.2367
4 weeks 1.99+1.53 1.30+0.85 0.1980 474242717 90.64+61.69 0.0369
- 1 day +1.29+1.67 +0.32+0.53 294442211 -32.194£102.95
P-value 0.0104 0.2350 0.0401 04331
12 weeks 1.82+2.46 1.12+0.75 0.3743 59.28+36.63 72.97+42 .65 04172

- 1 day +1.12+2.54 +0.24+0.37 -17.58+36.42 -49.86+122.05

P-value 0.1346 0.4886 0.2611 0.2239

P-value : Compared between groups by t-test
P-value * : Compared within groups by t-test
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Table 14. @& 2 Q oA Homocysteine 9] 5%

Plasma Homocysteine

Urine Homocysteine

umol/L umol/L
Period - . . P-value - . . P-value
AT (AdE4dAT) BE (FAQHAT) AT (AYdEHdAT) B (BALEAHAD)
N=12 N=12 N=12 N=12
Mean+SD Mean+SD Mean+SD Mean+SD
1 day 7.54+1.62 7.71£2.16 0.8328 8.31+10.62 7.1846.45 0.7545
4 weeks 7.92+2.82 7.97+1.79 0.9578 4.34+3.50 6.44+4.14 0.1932
- 1 day +0.38+2.02 +0.27+1.52 -3.97+8.33 -0.73£5.90
P-value 0.6870 0.7439 0.2320 0.7433
12 weeks 8.04+3.00 7.79+2.27 0.8248 4.25+2.76 5.96+3.88 0.2343
- 1 day +0.50+1.77 +0.09+0.67 -4.06+9.75 -1.22+6.83
P-value 0.6187 0.9321 0.2136 0.5941

P-value : Compared between groups by t-test

P-value * : Compared within groups by t-test
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© Q94 Norepinephrine, Epinephrine ¢ 3=& =743 Z3}

8olA Norepinephrine ¢] F5& 4% 27, JdIddATH ZAGHAAT EF Hast
= Z2HE B3oH, 53 AYAHFTAA Bk Hghe]l & FHd Z2FAE vERATH
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AMe 1237 AF F BAZHCE §9% A S(-34.22:37.66) VERAATE SHA R AL B F
o] Ao Hlstd = fol oA gtk

FAAATAA 4T AHFH F FAFLZ {93 AHolE (8219+6474 p=0.0012), 1237+ A%
T EAHoR §938 2}0]2(-86.86+56.01, p=0.0002) JERNTE. HAFAHLHT
A F EBEAHOR §93F 7FAS(-21.25+1297) VERATH stA T ALAAHHATEY

e e

A

| ]

B N oo
N2
olr

L

- 123 -



Table 15. Q9 A] Norepinephrine, Epinephrine 9] % 2 %4 A=}

=~
Norepinephrine Epinephrine
ng/ul ng/ul
Period P-value P-value
. AZ (AAAAAD)  BE BAAAAD) AZ (AAQHAT) BE BAIEAD)
N=12 N=12 N=12 N=12
Mean+SD Mean+SD Mean+SD Mean+SD
1 day 402.34+16647 57.00+31.99 0.0000 91.93+57.38 27.11+14.38 0.0032
4 weeks 38.34427.09 39.06+31.66 0.9527 9.74+5.30 13.50+12.74 0.4545
- 1 day -364.09+163.96 -17.94+43.92 -82.19+64.74 -13.61+17.88
P-value 0.0000 0.1813 0.0012 0.0522
12 weeks 22.15+11.41 23.22+13.60 0.8414 5.07+3.57 5.86+3.90 0.6604
- 1 day -380.27+167.37 -34.22+37.66 -86.86+56.01 -21.25+12.97
P-value” 0.0000 0.0040 0.0002 0.0010

P-value : Compared between groups by t-test

P-value * : Compared within groups by t-test
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Dopamine
ng/ul
N=12 N=12
Mean+SD Mean+SD
1 day 975.37+392.06 112.314£56.29 0.0000
4 weeks 101.26+63.61 140.67+77.38 0.1867
- 1 day -874.11+371.88 +28.36+83.28
P-value * 0.0000 0.3158
12 weeks 87.73+33.13 87.36+37.78 0.9805
- 1 day -887.64+378.98 2495474 91
P-value * 0.0000 0.2302

P-value : Compared between groups by t-test

P-value * : Compared within groups by t-test
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Table 15. & # ol A] Norepinephrine, Epinephrine 9] &%

2 A A

Norepinephrine Epinephrine
ng/ul
Period . _ _ P-value . _ _ P-value
AT (AEAAAT) BE (FAGAFAD) AT (AEAAHAT) BT (BALAHFAD)
N=12 N=12 N=12 N=12
Mean+SD Mean+SD Mean+SD Mean+SD
1 day 448.27+330.32 266.12+77.25 0.1498 72.76+35.75 90.84+32.25 0.4008
4 weeks 443.13+362.39 339.72+£166.40 0.3999 93.97+15.37 72.31+8.15 0.0121
- 1 day -5.14+252.00 +73.60+209.40 +21.21430.44 -18.53+39.13
P-value 0.9742 0.2633 0.1247 0.2459
12 weeks 413.84+118.59 523.17+168.84 0.1055 114.27+53.48 231.90+133.88 0.0441
- 1 day -34.43+119.45 +257.05+195.15 +41.51457.20 +141.06+£71.86
P-value 0.7611 0.0009 0.1493 0.0352

P-value : Compared between groups by t-test

P-value * : Compared within groups by t-test
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AR71sd ALdTH HAETY IFIEL AFFL Table 16, 7712 AFHF2
Table 17, 23 HERAHFHZFL Table 189 Yehdt. AF7708¢ FdgEL
1577.39+315.18 kecal, A A G7< 1614.51+319.56 kcalE A F3Hch. @G dL ) g}l
5o YA AYGTH FAGT Aol HAF Aol gt (p>005). 3T BT UES
AFFS A Aole HolA kARt ALAT (3596.81+120321 mg)Rth HAHT
(4529.68+1020.81 mg)e] 4Z o] =gk},

Table 16. Energy nutrient intake
Solar salt Refined salt T-value P-value
Energy (kcal) 1577.39+315.18 1614.51+319.56 -274 786
Carbohydrate (g) 257.10+52.46 249.10+58.81 337 740
Fat (g) 35.42+11.00 39.81+10.36 -962 347
Protein (g) 61.33+14.71 67.67+12.96 -1.073 295
Dietary fiber (g) 19.87+6.84 19.24+4.71 250 805
Water (g) 640.74+191 44 684.38+115.18 -403 691
Ash (g) 18.20+5.75 19.26+4.14 -500 622
Table 17. Mineral intake
Solar salt Refined salt T-value P-value
Ca (mg) 402.31+152.49 469.86+138.99 -1.086 289
P (mg) 909.87+301.36 1019.59+276.40 -.890 383
Na (mg) 3596.81+1203.21 4529.68+1020.81 -457 652
Cl (mg) 445.44+248.88 462.76+213.94 -.656 519
K (mg) 2560.14+888.15 2526.13+594.46 106 917
Mg (mg) 80.94+25.40 72.68+14.31 939 358
Fe (mg) 13.56+3.26 13.40+2.84 126 901
Zn (mg) 9.16+2.11 9.66+1.70 -.604 552
Cu (mg) 1.07+0.30 1.00£0.19 706 488
F (ug) 14.70+10.41 16.41+15.32 -306 762
Mn (mg) 3.76+1.06 3.78+1.51 -033 974
I (ug) 388.06+303.71 243.77+118.59 1.468 156
Se (ug) 87.69+17.71 97.18+21.43 -1.133 269
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Table 18. Vitamin intake

Solar salt Refined salt T-value F-value
Vitamin A (ug RE) 770.80+238.46 773.65+170.89 -.032 975
Retinol (ug) 158.08+139.09 151.75+154.44 101 921
[B-carotein (ug) 3679.99+1352.21 3734.64+859.75 -113 911
Vitamin D (ug) 2.59+1.36 291+1.17 -594 558
Vitamin E (mg) 14.57+4.68 14.79+3.63 -122 904
Vitamin K (ug) 187.68+75.29 177.22+62.47 355 726
Vitamin C (mg) 73.88+25.32 74.06+15.81 -.020 .984
Thiamin (mg) 1.25+0.39 1.24+0.31 100 921
Riboflavin (mg) 1.16+0.47 1.1840.23 -115 909
Niacin (mg) 12.99+4.14 14.96+4.11 -1.123 274
Vitamin B6 (mg) 1.42+0.51 1.50+0.37 -395 697
Folic acid (ug) 465.54+151.34 45212+91.22 252 .803
Vitamin B, (ug) 8.14+4.73 9.73+3.57 -.890 .383
Pantothenic acid (mg) 4.77+1.03 4.61+0.72 419 679
Biotin (ug) 19.86+4.94 17.29+4.23 1.306 205
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2. A5 AR

1) AFdY 2
E ATE AYEd AFs
A

9= Fyukz] ke g 1508 S iAoz 2012d 49 30
ol A 2012\ 5¥Y 16 o A=A =

158 % HE=We A

gate] a4

Y AL 4 =4

(X194, C-14}, (FAgAlek, C-14}, (C-14}F, C-24}F, 3+2)
C-24}, HA}, &) C-24}, HAD « AAIE HRF 2%

« A (@ HAF, 385) « AA G (& HAF, &) (C-14}, C-24}, 3H=)

« AYEFY 2% cAUYEFY 2F s HYEEA 97
(C-14F, C-24}, 3+=) (C-14F, C-24}, 3+-=) (C-14}, 33

Figure 1. The information of sample used in this study.

.

Agol AHER AR felH Aolz Lolrr] 9skd

Inc, Chicago, USA)E ol§3te] RASSITh AFAYT BA4EH ez Q43 TrjayE
= PSS Faim, Xtest £4L FAIT A5E ®E, 25,

3k Hlal= E4HE A (Analysis of variance, ANOVA)S F3slgon &

52 3ttt 2 A3d] we} Duncan’s multiple range test®
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A3A A+ 2%

1. AYQ LuA FA}

1) ZAM GRS AAA S A

AR e] d¥, A7, AlS 3 BMI= Table 13 2o} A 1547

=
o

dAE 422% (65

), oAE 57.8% (89W)e g EIXHYTE AdFL IAE 40441174, A= 36.1+14349L
M (p<0.001), AFL F=} 173.0+01 cm, =} 161.0+01 cmZ <F 10 cme] o2 H YT}
(p<0.05). AZF& FAe} A= ZzZF 70.9+10.3 kg, 55363 kg2 @FA7} AxET} Ko5HA =
%t (p<0.001). =3+ BMIE A7} 235429 kg/m?, o327} 21.8422 kg/m?E FA7} 3R

o ol B9 (p<0.001).

Table 1. AAY AEZA Bl AA A2

. =1 o A A
(n=65) (n=89) (n=154)
o] (A) 40.38+11.74 36.12+14.25 37.92+13.37
7] (cm) 173.0+0.1 161.0+0.1 166.0+0.1
=25 (kg) 70.9+10.3 55.3£6.3 61.9+11.3
BMI 235429 212422 222428
Mean£5.D.

BMI = Body Mass Index, [weight(kg)/height(m®)]
**%: P<0.001 **: P<0.01 *: P<0.05
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2) AF ol w2 98 HFAF
31E AF A#HAFAAAE 1 ts ol A9 10~200= 11.3% (6), 30~40th= 27.1% (19
i), 50~60thE 25.8% (%)= ura}wu} T3 2~3 t5°9] A$ 10~20thE 264% (149), 30
~40E 371% (269), 50~60T)E= 38.7% (127)o2 vloltid zlo|7t IJE Aoz el
(p<0.01). Zto] HA e o Y 279 FodME 10~20thE 39.6% (219)°] 1~2 ts w]gt
de=t} gt m, 30~40th 2 50~60Th = ZHzt 64.3% (457), 45.2%(147)0] 1/2~1 ts
e Yetha SEste] ol Aol7t e AR UERTH(p<0.05) A7 AFATFE =
] YEA AR gsidE 10~20t) 8k 50~60th7t ZHz+ 37.7% (20%), 38.7% (120)01
2gstgon, 30~40tE 48.6% (34%)7F ‘2¥tVn @St thRE9
g AF A et & AAEA EotH @ol AFHFIE EFSI BELR
o AZpste Abgte]l B2 o2 e (p<0.05).
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3) FEF AHSFH 2 A4E

74 Bol AMEStE FEFAAME ‘AF9 A 10~20T) 54.7% (299), 30~40th 50%
(357), 50~60th 41.9% (13%)olAt (p<0.05). Al&3ste 4T FFAAE HLF'Y A$
10~20t] 34.0% (18%), 30~40Th 44.3% (319), 50~60th 71.0% (229)o|th. A7) Zrhi
Azbste agdie Z4 ARFAdA Adde ds =2 £XE Bt dAHd Fon
AZ sl 27 T4 AFdME 7 dHFo] 792% (429), 88.6% (627), 83.9% (267)EM
FPAgel s o]l whEg EYth AFe FRA O
AR ZAA FHRrEzE Jidel sl AdASHA Fata AAAT veltirt =245 JHdel

AADAA HLddez wAY o] d=Add A ‘o9 7
(41%), 30~40th7} 829% (58%), 50~60th7} 935% (29%¥)2 =
Adder vte AR7F 08 AR 7H4 Aozl v= FHiE AL UdEA A7
HaiAe, BE A#FAAA FAGkert rdietn digstien, A FRA AR EHE AFl
O2tes AMES olsA B Egois ‘9’9 H]go] 10~20t] 37.7% (209), 30~40TH
50.0% (357), 50~60T] 645% (20%)e2 1oty ELFE Eght)h

J
AZAF ASHE aFel DEOE AMAE k=X BE B Ase wsshanh
g 3

T

Al QR AMEEHE AFo] HETE AMS ofEx] EE EFAdAE oY B¢
10~20th 755% (40%), 30~40t§ 64.3% (459), 50~60th 484% (15%)2 WHE 2235
T Az yelgo A% delurt E&4E QAAste Hlgo] =3dth (p<0.05).
e AHEE ZdFe HARPel7E ARt Hd R/ THHC vl o= FErh HPE A
T TAAE 10~20%7F volthell daglel 7Hd Esith miAger HY
UEF &858 44 A8sted e AR 5 AT At e AFE 2=
‘nEFF A 10~200 F HLA S 23T g AEo] 66.0% (35%), 30 ~40th=
771% (54%), 50~60ThE= 90.3% (28H)elAx, ‘A YEF I ‘AAG Hie Ee FA=
Bk B AE 10~20th 60.4% (327), 30~40t 743% (529), 50~60t) 87.1% (2773
bzt ALl e 5o A9 S Btk AT mpzbAE 919k Zo] R
2ATG FHstdth 13, @3, 1 BT veltiel Adagle]l HUAY
, 53] 50~60th 2] H|Eo] FrjHoR Eokrh

a1
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Table 3. Ao W& FdF AHSAd L AA = FA A
10~20 30~40 50 ~ 60 Total )
(n=53) (n=70) (n=31) (n=154) X
7Hd &ol AAgste dER
at= 29 (54.7) 35 (50.0) 13 (41.9) 77 (50.0)
s 11 (20.8) 21 (30.0) 5 (16.1) 37 (24.0)
9% 2 (3.8) 5(71) 6 (19.4) 13 ( 8.4) 16.033
nEF 6 (11.3) 6 ( 8.6) 1(3.2) 13 ( 8.4)
71} 5 (9.4) 3 (4.3) 6 (19.4) 14 ( 9.1)
AgEE 229 25
A4 16 (30.2) 13 (18.6) 1 (32) 30 (19.5)
A4 18 (34.0) 31 (44.3) 22 (71.0) 71 (46.1)
AU EE 1 ( 1.9) 2 (29 3 (97 6 ( 3.9 22,9917
T 15 (28.3) 21 (30.0) 2 ( 65) 38 (24.7)
7)€} 3 (5.7) 3 (43) 3(97) 9 ( 5.8)
Azl Evha Aztete &7 | B |
A4 49 (92.5) 65 (92.9) 28 (90.3) 142 (92.2) 0.185
A4 4 (75 5(71) 3(9 12 ( 7.8)
AZe Fvda Azste &9 79 A
d 42 (79.2) 62 (88.6) 26 (83.9) 130 (84.4) 2011
ol Q. 11 (20.8) 8 (11.4) 5 (16.1 24 (15.6)
AaFw Md 94
o 6 (11.3) 26 (37.1) 14 (45.2) 46 (29.9) 14.447"
ol Q. 47 (88.7) 44 (62.9) 17 ( 108 (70.1)
BAQ-ALQ 2A AF
d 41 (77.4) 58 (82.9) 29 (93.5) 128 (83.1) 2,047
ol Q. 12 (22.6) 12 (17.1) 2 ( 65) 26 (16.9)
FF 7HAA ol M2 vl
d 28 (52.8) 46 (65.7) 22 (71.0) 9 (62.3)
ol Q. 6 (11.3) 8 (11.4) 5 (16.1) 19 (12.3) 8.351
A== L=} 19 (35.8) 16 (22.9) 4 (129) 39 (25.3)
aad A7 2ol A4
o 20 (37.7) 35 (50.0) 20 (64.5) 75 (48.7) 5.702
ol Q. 33 (62.3) 35 (50 11 (355 79 (51.3
AFY 7HEAF Aol 94
d 16 (30.2) 27 (38.6) 20 (64.5) 63 (40.9) 7.871
ol Q. 37 (69.8) 43 (614 11 (35.5 91 (59.1
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Table 4. ARt WE &5 F7F W vl AL =AE

10~20 30~40 50~ 60 Total X
(n=53) (n=70) (n=31) (n=154) X
ABAE A 8
10~20% 29 (54.7) 36 (51.4) 21 (67.7) 86 (55.8)
20~30% 15 (28.3) 30 (42.9) 7 (22.6) 52 (33.8)
30~40% 7 (13.2) 2 (29 2 (65) 11 (7.1 12.442
40~50% 2 (38) 1(14) 0 ( 0.0) 3 (1.9
50% o4 0 (00) 1(14) 1(32) 2 (13)
Agd 2UWR{ Zo] ¢4
qd 17 321) 30 (42.9) 14 (45.2) 61 (39.6) 1.268
ohe 36 (67.9) 40 (57.1) 17 (54.8) 93 (60.4)
~uF A S8
10~20% 25 (47.2) 40 (57.1) 19 (61.3) 84 (54.5)
20~30% 18 (34.0) 25 (35.7) 6 (19.4) 49 (31.8)
30~40% 7 (13.2) 4 (57) 5 (16.1) 16 (10.4) 9921
40~50% 3 (57 0 ( 0.0) 1(32) 4 (26)
50% o4 0 (00) 1(14) 0 ( 0.0) 1(06)
a3 AYF Aol A4
d 13 (245) 25 (35.7) 16 (51.6) 54 (35.1) 6.325
ohe 40 (755) 45 (64.3) 15 (484) 100 (64.9)
AUR A 58
10~20% 27 (50.9) 41 (58.6) 23 (74.2) 91 (59.1)
20~30% 16 (30.2) 21 (30.0) 4 (12.9) 41 (26.6)
30~40% 6 (11.3) 4 (57) 4 (12.9) 14 ( 9.1) 7767
40~50% 4 (75) 3 (43) 0 ( 0.0) 7 ( 45)
50% o4 0 (00) 1(14) 0 ( 0.0) 1(06)
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Table 4. A%

10~20 30~40 50~ 60 Total
(n=53) (n=70) (n=31) (n=154) i
7% ol 23 AL A}
A%
Add 35 (660) 54 (771) 28 (90.3) 117 (76.)
AIEE 2 (38) 6 ( 8.6) 1(32) 9 ( 58)
AAY  1(19 1(14) 0 ( 0.0) 2 (13)
Aotk 15 (28.3) 9 (12.9) 2 (65) 26 (16.9)
23
A 32 (604) 52 (743) 27 (871) 111 (721)
AYEE 4 (75) 6 ( 8.6) 1(32) 11 (7.
AAY  2(38) 3 ( 43) 1(32) 6 ( 3.9)
Aotk 15 (28.3) 9 (12.9) 2 (65) 26 (16.9)
%
A 32 (604) 47 (671) 30 (96.8) 109 (70.8)
AIEE 3 (57) 9 (12.9) 0 ( 0.0) 12 (78)
AAY  1(19 3 ( 43) 0 ( 0.0) 4 (26)
Aot 17 (21) 11 (157) 1(32) 29 (18.8)
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.

FE g AFHALE AAIS 27, Azt FAA (63+03)0] 7 =A dEReH,
& 0 3 ' Ebstth (p<0.001). A¥rHQ 7%

(5.3+0.3)0] A IEFA4.2¢0.2) Bt =4 Ve (p<0.001).
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fru
i
X
L

Table 1. Sensory evaluation of Salt water

A YEFE AL 4 AA < F-value
A 3.8+0.2° 55+0.2° 6.3+0.3° 31.69"
20t 2.9+0.2° 2.8+0.2° 31+0.2° 0.38
LS 5.9+0.3" 4.9+0.2° 5.2+0.2° 3.86°
f‘]ji 42+02° 5.340.2° 53403 6.94°

Values are presented at Mean+SD

abc superscripts within row are significantly difference at P < 0.05 by Duncan’s multiple
range test

* . p<0.05 ** ; p<0.001
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Table 2. Sensory evaluation of pickled Chinese cabbages

ALgslE 289 TF

A YJEFI AdH AA <G F-value
Ak 6.0+0.3" 7.5+0.3° 6.3+0.4° 7407
2t 5.8+0.3" 4.9+0.2° 5.0£0.3" 3.28
o 43403 5.5+0.2° 4.6+0.3° 621
A 47+0.2° 5.9+0.2° 5.8+0.3" 867"
A3 A 7.5+0.2° 7.7+0.2° 8.1+0.3° 1.37
f‘éi 5.0+0.2° 6.9+0.2° 6.8+0.3° 18.99™

Values are presented at Mean+SD

abc superscripts within row are significantly difference at P < 0.05 by Duncan’s multiple
range test

* . p<0.05 ** ; p<0.001
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S AA
Aol BFHAIE AAE A, guke Hdd #HAF (5.5£03)2 AFE3
A F2 @FZFo] 7} A UERST (p<0.001). ¥FH, 28k A8k, Honk, 7hank S s

¢l AolZ HolA gskrh. AAH r|ErE, LA BF (55:03)S HF A=
o

AYEFH AU A AA <G F-value
ATk 34+0.3° 5.5+0.3" 4.240.2° 13117
Zut 3.040.4° 4.0+0.3° 3.1+0.2° 3.70
A vk 3.2+0.4° 4003 3.3+0.3° 1.78
Hnon 3.3+0.4° 4003 3.7+0.3° 113
PR\ 41404 4.8+0.3° 4.5+0.3° 0.95
f—]ji 41+04° 5.5+0.3" 54+0.3" 442

Values are presented at Mean+SD

* superscripts within row are significantly difference at p<0.05 by Duncan’s multiple range
fest

* . p<0.05 ** ; p<0.001
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AYGL AN A4S A FUAA AL AshiEFol FHEA ARAL olE B4,
AR, grage A dor Belse] gom, AUGe JHIEF Faol 80~86% FEx
21, GSUEE YJolE MgSO, CaSO, CaCl, KOl 5 JFFHo2 583 ol $7e 2
A muEe B FHAL Qo AFAEFY A, ABF 5 LAAEA Y AT 2Az
Fe A 4EL2A AN F7SE AU

Seluel AME FUde dEE BAT A ge] gFe Erh S5 myg 24
o 730w GRS i 24T AABR o FReE nugel 2ol e
o Be FRY MWL FactE 28, 24, pladeel 4Rl Bol AW

T AL AAFeRE BEbL 2o AUAEoR, 58, I AW AUdGe =
B Aol A48 ALGTe] FAMTOIA HUFE FFol 3wl oY Eol AANeE
578 A8 AYFozAY sade AU Yot

(unit : %)
T2 A= (%) FE () BEHE () FWIL (W)
T A 85.03 8.9 0.02 0.25
B e 90.30 7.51 0.19 047
et 95.09 1.49 0.12 043
H A 5 99.30 1.05 0.00 0.08
T2 A A 99.05 0.15 0.00 0.01

X 13 AlA Fo= AL wdlF 24
(unit : mg/kg)
78 4k B 3% WEWIE  HAN/EF
Z< (mg) 1,429 1,493 920 761 349
ZF (mg) 3,067 1,073 1,042 837 182
nl1uylE (mg) 9,797 3,975 4,490 3,106 100
UEF (mg) 308,767 340,679 307,550 347,517 379,128

A AA A7 e oF 29 6w Eog AT Aol FUMsta v FAlolh. ofA|

ofA el a7 *M}%‘E% 7797 Eoz AA 43 AN 05%% A, FH3 Hopy
Kol
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E 2-6. 73U &9 gEdHE
(unit : A E
T 2000 2001 2003 2005 2007 2008 2009
AL 348 261 155 379 296 384 377
=
2! 1A 241 240 106 173 171 159 159
o
=
Z | 589 501 261 552 467 543 536
—=
H
FYd 2,358 2,581 2,692 2,698 2,894 3,096 2,742
BHAE4 19 16 8 7 14 13 10
Al 2,966 3,098 2,961 3,257 3,375 3,592 3,288
A A 432 381 547 507 486 496 537
2]
N 1A 167 172 60 115 141 120 63
[¢]
| 599 553 607 622 627 616 600
T AL 2,218 2,446 2,635 2,494 2,693 2,937 2,625
&
4 1A 62 97 46 58 83 39 63
4
42 A 2,280 2,543 2,681 2,552 2,776 2,976 2,688
Al 2,879 3,096 3,288 3,174 3,404 3,592 3,288
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79

78

74

73

54 59 59 59 59 104
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71 79 77 76
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269
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T W Mo B. do

100
(82.2%)
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4 £F RI%Y

7h Al AFANEF F
AA g Ak oF 1M0AFA AskEla glow ofrfelrt 30%, &, fHol =

25~27%% A st AAA ] 85% FEE Afsta Aotk (R 2-8).

ofl

X 2-8. AlAl AFAAE (2008~2010 3/0Q H )

(unit : 4 &)

B =7} 2009 2010 2011 3d 4t
1 = 59,500 62,750 65,000 62,417
2 o= 46,000 43,300 44,000 44,433
3 =Y 16,400 19,100 20,000 18,500
4 A= 16,000 17,000 18,000 17,000
5 3T 11,000 11,968 13,000 11,989
6 Nt 14,400 10,537 11,000 11,979
7 a7 2% 10,500 11,000 11,000 10,833
8 I3sjRsly 10,000 10,000 10,000 10,000
9 H Al 8,810 8,431 8,800 8,680
10 2 6,430 8,400 9,000 7,943
11 B2 6,900 7,020 7,000 6,973
12 e 6,100 6,100 6,000 6,067
13 A= 5,800 5,800 5,800 5,800
14 2z} 5,500 5,400 5,500 5467
15 [ElR=0" A= 5,000 5,000 5,000 5,000
16 27 <l 4,550 4,350 4,400 4,433
17 = 4,390 3,520 4,000 3,970
18 H7] 3,768 4,000 4,000 3,923

42 A 241,048 243,676 251,500 245,408
44 iy 382 380 372 378
71Eb=7} 38,570 35,944 38,128 37,919
AA A FA 280,000 280,000 290,000 283,327
AA 10918 Fa hekel Aol 204Me Eoz AAA AT 283 Hur Eo| 72%E
FARIL glom 1 F FFe] YaFol 245 Eow HAA PNF 2%S FAS @
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EHo= 1%’401ftl olojA] ml=ro] 44 ¥igk Eo g 157% AASIL Al 3 9 %7}—5 =
4 %7}01E}.
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FHﬂ
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o
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w
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e
o
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X
o
ox
L
ofb
o
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ox,

E35te] 201130 E 3,222 Eo® AMFAY B
N2 AAHer F7F e Hole 7heH 20019 6297 2o
3.20) F7hstlem 2011 de] Y EFe] 2001 d thH] 24.8% F74E AF vw

Atk FURTHE AT EH kgo B
@7tz 717 el d E7bska vk 2001 E 9 2.4 2ErF 2011 6.1 2 2 258) 7o)

T2 TFHY (A 23) TAF (E) 271 (22 /kg)

2001 62,018 2,581,166 240
2002 73,113 2,921,103 2.50
2003 68,823 2,511,368 2.82
2004 70,856 2,511,368 2.82
2005 97,863 2,546,163 3.84
2006 96,302 2,528,306 3.81
2007 106,049 2,647,057 4.01
2008 122,037 2,871,487 425
2009 159,185 2,647,999 6.01
2010 201,299 3,179,647 6.33
2011 195433 3,222,134 6.11
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N

%9l Hle
=7} B (A E)
1 % 1,726.7 57.2
2 o A = 622.0 20.6
3 e 387.3 12.8
4 A= 2423 8.0
5 7] 2~ e 326 1.1
6 ] Bt 5.6 0.2
7 FRAA= 0.6 0.0
8 o2&l ElL} 0.005 0.0
9 o|grg] o} 0.003 0.0
10 A 0.002 0.0
| 3,017.11 0.0
=t 0.002 0.0
A 3,017.11 100
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343
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0.28
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930

2002

0.17

3,777.8

632

2003

0.68

499.0

339

2004

0.35

21772

751

2005

0.27

2,257.0

587

2006

0.31

1,728.0

534

2007

0.32

1,228.4

399
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21714

911

2009
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3E 2-12. ALY F dF (2009~2011 370 H )
Td71E
=9
=7} F29 (19 g (%)

1 o] = 389.3 39.4
2 AR 170.3 17.2
3 oA 77.7 7.9
4 2 Ao} ARk 58.3 5.9
5 2 36.0 3.6
6 zF 353 3.6
7 7httt 33.0 3.3
8 =) 29.3 3.0
9 n}o] 2 2 | Al o} 28.3 29
10 A 233 24
| 881 89.2
71Eb=27} 107 10.8
Al 988 100

e EF7E

=7} FEF (B) HAR& (%)

1 nl AR T 566.7 234
2 2 Ao} dnt 363.5 15.0
3 o] = 335.8 13.9
4 YR 2872 11.9
5 IR E=A-RE DAY 190.0 7.8
6 e 36.3 15
7 3T 34.0 14
8 ofol&HE= 31.7 1.3
9 7Fhict 228 0.9
10 g 13.3 05
| 1,881.3 77.6
71Eb=7} 5415 224
Al 24228 100
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o ¥ A9a  AAcE He-ssaw AAcE  ABaw
ASNIEE (%) 700 o4k 880 o]} 880 o4 9.0 ol 350 o]
24 (%) 400 o)+ 540 o] 500 o] 580 o4 200 o]
T2 (%) 150 ©]&k 90 o|a} 40 o]a} 40 o]a} 55 o|s}
EET (%) 015 °|3F 002 ols} 30 o]5} 0.02 o]5} .
GAikol2 (%) 50 o]t 08 o|s} 15 ols} 04 o]s} 25 o]}
AR (%) 02 o]} - 01 o3} - -
A& (mg/ke) 05 olst 05 ols} 05 ols} 05 o3 05 ol3}
% (mg/kg) 20 o|3} 20 o]} 20 °l5} 20 °la} 20 |3}
FI=E (mg/kg) 05 o3k 05 °]3} 05 ©]3} 05 ©]3} 05 o5}
T2 (mg/kg) 01 o3t 01 o3} 01 ola} 0.1 o3} 0.1 o|a}
H2A R0l (g/ke) E4Z% 0010 ©]3t 0010 ¢]at 0010 ©]a 0.010 o]s}

AY 4
+5
15+ 254 3H

T (%) 8.00 ©]5 11.0 ©]5 12.0 o]s}
=8 (%) 0.60 °|5 1.00 o5 150 o3}
T2 (%) 54.0 o] 515 o] A+ 500 o4
dg (%) 0.20 ©|& 0.20 °]3 020 o]}
al1dlE (%) 050 o|& 0.80 o|& 1.00 ©]3}
kel (%) 1.00 o|& 130 o|5 150 o3}
AIIEEFE (%) 88.0 o|A+ 83.0 o] At 80.0 o] A
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£ 33 AAd F2 7=

71+
g =
15 23
FE (%) 0.30 ©]35} 4.00 o8}
B8 (%) 001 o5t 002 o5
Zd4 (%) 60.1 ©]35} 58.0 o] Ak
s (%) 0.10 o3} 0.10 ©|&
a2l (%) 0.20 ©]3&} 020 ©]&
GatelE (%) 040 o]} 040 o]
ANWIEFE (%) 99.0 oA 950 o)A
A% (%) 590~149 m 80% o)A+
X 34 7tF3499 #4 7=
71+
a5
13 Bt 37 43
T (%) 0.50 o]s} 400 o]st 7.00 o]} 9.00 |5}
B8 (%) 015 o]s} 0.15 o|s} 040 o]} 0.80 o|s}
Zd4 (%) 59.7 o]s} 58.0 ©]s} 56.0 ©]s} 54.0 o]AF
Zr (%) 010 ©]35} 0.10 ©]3s} 015 o]} 015 o]}
a2 (%) 0.25 o3} 025 o3} 040 o3} 050 o3}
gakol2 (%) 0.50 °]3} 050 °]3} 0.60 o] 0.80 o3}
ANIEFE (%) 98.0 ©]3} 950 o]} 920 oA 88.0 oA
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A 10, AAAEH 6. FHYTEATH 3) FLEAD () Fol wet AP
(12) A%

Qe 70 JE 9FY §7] DiaxH, 41x125mm)e] /S 9L F, 95 §718 &
o ¥& % Ut £l a7 4 W= 87t @7 $718 9ol MA Minolta, CR 200,

JAP)E o|&3le “L7, “a”, “b” S FH3I 1, tube= light projection tube (CRA33)E A}

(13) #7144 &4

E Ao AlE3E FFH = Milli-Q ultrapure water purification system (Millipore Co.,
Molsheim, FRANCE)o] 9]3] 182 MQ $Fo2 HAH L A4 9t EF49 Ax= 9
& AF&3F hydrochloric acid (Dong Woo Fine Chem. Co. Ltd., Tksan)= electronic grade& T
U3t AMEsta, 4 Fr1d BEFEY AL AccuStandard (USAAFZHE 2-3% HNOszel 1000
ppm FEEZ Fob = AFE TUst ARSI 2t FF45 ITH9Ns 12 N HAgA e
2 Mgt A=A Ze ARgstan F2EA T % o AL
7] glo] - FH s Mercury analyzer (AMA254, Milestone srl, Italy)

FolZ 7t (Combustion gold amalgamation method)2. 2 23S 43I

# 3-5. Conditions ICP-AES (Activa, HORIBA Jobin-Yvon, Longjumeau, France)

RF power 1000 W

Nebulizer gas flow 0.7 - 0.8 L /min

Plasma gas flow 12 L/min

Sheath gas flow 0.3 L/min

Nebulizer pressure 2.7 - 3.5 bars for meinhard type
Normal speed of pump 20 rates/min

_ 7Zn 213.856/ P 214914/ Mn 259.373/
Fe 259.940/ Mg 279.079/ Ca 317.933/
Cu 324.754/ Na 588.995/ K 766.490/

- As 188.983/ Pb 220.353/Cd 226.502

Wavelength (nm)

(14) Chloride, Magnesium, Calcium, Sulphate2] &= A
Arena 20 XT AEFFEA7] (Automated photometric analyzer)E ©]-83le] Chloride,

Magnesium, Calcium, Sulphate?] %3-S A 5IH ).
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Chloride

Standard

<1000 mg/L stock>Dissolve 1.6484 g dried sodium chloride (NaCl)
in 1000 ml of distilled water.Stored between 2~8 C this solution is

stable for 1 month.

Magnesium

Standard

<50 mg/L>Dissolve 0.418 g MgCl2-6H20 in 1000 ml distilled water.

Calcium

Standard

<50 mg/L>Dissolve 0.18 g CaCl2.2H20 in 1000 ml of distilled water.

Sulphate

Standard

<1000 mg/L stock>Dissolve 14788 g dried sodium sulphate
(Na2504)) in 1000 ml of distilled water.Stored between 2~8 T in
plastic this solution is stable for at least 6 months.<250 mg/L
standard>dilute 25 mL of stock standard to 100 mL with distilled
water.<1000 mg/L stock>dilute 10 mL of stock standard to 200 mL

with distilled water.

Sulphide

Standard

<1000 mg/L stock>Dissolve 3.750 g Na2S.9H20 in degassed distilled
water and dilute to 500 ml.Store stock solution with minimum

headspace for no more than 1 week.

R1

Dissolve 1.5 g of N-N diethylphenylenediamine in 100 mL of 15%

v/v sulphuric acid

R2

Dissolve 0.2 g potassium dichromate in 100 mL of deionised water
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¥ 37. X% Aot 2ETAH
Calcium Magnesium
Calibrator Response  Calc.con  Conc. | Calibrator Response  Calc.con  Conc.
0 0.01 0.208 0 0 0.001 0 0
50 0.194 49,633 50 25 0.133 25 25
100 0.379 99.207 100 50 0.251 50 50
150 0.575 151.856 150 100 0.399 100 100
200 0.751 199.096 200 200 0.503 200 200
Sulphate Chloride
Calibrator Response Calc.con Conc. | Calibrator Response Calc.con Conc.
0 0.001 0.000 0.000 0 0.071 0.000 0.000
100 0472 100 100 25 0465 25 25
250 0.806 250 250 50 0.601 50 50
500 1.162 500 500 100 0.755 100 100
142 857 0.837 142.857 142857
1000 1.601 1000 1000 250 0.961 250 250
500 1116 500 500
Ca®Z®E =4 Mg B 3M
o 0.6
0.7 0.5
o 0.4
& <
03 0.2
. 0.1
o . 0
(o] 50 100 150 200 O 50 100 150 200
conc.(mg/l) conc.(mg/)
a9 3-1. Calcium®] ¥FF4 1% 3-2. Magnesium®] X FZA
SO, EZ 24 O EZ 24
2 2
18 f
15 f ’ 16T
14 f
=<
g
05
0 .
0 200 400 600 800 1000 0 100 200 300 400 500
conc.(mg/l) conc.(mg/l)
1¥ 3-3. Sulphate9] X FZA 1% 3-4. Chloride9] ¥ ZFE=A
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# 42 ALY ol3tsty £4
unit : % (dry basis)

s & (%) NaCl 8L FTHd4 g4kol 2 AL
1.23 97.70 0.01 58.34 0.05 0.19

! (£0.04) (£1.23) (£0.01) (£0.54) (£0.00) (£0.04)
1.77 92.38 0.02 56.51 0.10 0.11

? (£0.03) (£0.95) (£0.00) (£0.14) (£0.04) (£0.06)
2.08 96.47 0.13 53.52 0.17 0.56

; (£0.24) (£0.81) (£0.00) (£0.74) (£0.00) (£0.06)
. 1.97 96.55 0.02 57.95 0.11 0.20
(£0.18) (+1.03) (£0.00) (£0.48) (£0.01) (£0.05)

1.16 96.18 0.19 59.73 0.07 0.20

° (£0.17) (£0.31) (£0.02) (£0.43) (£0.01) (£0.06)
244 91.75 0.15 59.64 0.03 0.78

° (£0.06) (£0.84) (£0.02) (£0.25) (£0.01) (£0.10)
; 4.93 96.39 0.02 58.74 0.06 0.03
(£0.73) (£1.35) (£0.01) (£0.52) (£0.00) (£0.00)

8.53 87.37 0.01 52.64 0.17 0.00
° (£0.16) (£1.22) (£0.00) (£0.14) (£0.01) (£0.00)
214 94.68 0.05 58.25 0.09 0.03
’ (£0.07) (+1.25) (£0.00) (£0.24) (£0.00) (£0.00)
10 1.35 94.33 0.42 56.38 0.10 0.49
(£0.07) (£0.87) (£0.05) (£0.21) (£0.03) (£0.05)

1.69 98.01 0.38 58.81 0.07 0.30
" (£0.13) (£0.55) (£0.04) (£0.29) (£0.01) (£0.04)
5.59 95.33 0.02 56.02 0.22 0.10
2 (£0.02) (£1.22) (£0.01) (£0.15) (£0.01) (£0.02)
0.10 95.90 0.01 60.21 0.05 0.00
b (£0.03) (+1.49) (£0.00) (£0.77) (£0.02) (£0.00)
0.14 95.51 1.72 58.26 0.00 1.36
1 (£0.04) (£1.31) (£0.07) (£0.28) (£0.00) (£0.25)
1.34 97.59 0.00 56.41 0.06 0.13
® (£0.03) (£0.82) (£0.00) (£0.42) (£0.00) (£0.04)
2.05 91.36 0.06 54.76 0.24 0.08
10 (£0.02) (£0.37) (£0.01) (£0.63) (£0.09) (£0.01)
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X 43 Add A= 54 A%

Hs L a b
) 89.11 0.04 2.32
(£0.50) (£0.01) (£0.03)

) 86.07 0.07 2.94
(£0.22) (£0.02) (£0.07)

\ 86.00 -0.03 2.86
(£0.69) (£0.01) (£0.03)

) 91.56 0.18 291
(£0.46) (£0.01) (£0.07)

; 82.40 0.09 4.66
(£0.19) (£0.00) (£0.08)

) 70.31 0.27 3.97
(£0.38) (£0.01) (£0.06)

; 79.36 -0.02 1.63
(£0.18) (£0.01) (£0.03)

5 85.08 -0.14 1.17
(£7.69) (£0.04) (£0.64)

. 89.42 0.01 2.82
(+1.58) (£0.03) (£0.05)

0 79.98 0.22 1115
(£0.24) (£0.02) (£0.07)

" 84.06 -0.06 4.89
(£0.92) (£0.02) (£0.06)

b 86.92 -0.29 4,01
(£0.11) (£0.00) (£0.01)

i 88.40 0.23 0.99
(£0.02) (£0.00) (£0.00)

” 7947 486 7.54
(+0.38) (+0.10) (£0.20)

s 8212 2.38 1210
(£0.03) (£0.07) (£0.03)

” 91.48 0.15 427
(£0.46) (£0.01) (£0.01)
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X 44 Adde] v E &

¥ 24 Az

(unit : mg/kg)

Na Mg Ca Mn K Fe Zn
1 339659.0 2557.67 600.57 1.32 2376.34 11.91 4.7
2 328901.0 6847.70 1886.35 413 4356.37 8.14 3.53
3 326221.0 6389.90 164.90 3.60 2795.39 25.66 2.63
4 343917.0 3898.91 1545.66 2.28 2941.77 27.88 3.24
5 322389.0 1769.84 598.83 3.67 1675.65 12.97 1.74
6 356722.0 1040.06 202.93 1.26 1404.37 30.8 0.8
7 333847.0 2359.46 1293.75 4.67 2539.71 37.6 1.71
8 295714.0 20767.80 830.27 4.64 8919.60 17.43 1.78
9 325485.0 3181.76 1437.81 516 2270.99 29.87 1.87
10 342212.0 3573.30 1387.80 3.30 2369.59 26.34 3.6
11 353977.0 2932.26 385.97 3.62 1947.38 38.62 3.85
12 298510.0 10281.60 869.54 7.34 3809.43 16.14 2.3
13 305161.0 49.70 330.79 0.95 957.78 13.49 4.84
14 343384.0 26.68 1673.65 515 920.54 532 247
15 321125.0 2213.66 1069.06 4.03 2004.12 38.5 498
16 323509.5 13703.40 1020.04 7.08 7021.25 941 471

- 185 -



¥ 45 AAQE nFPL 53 Az
(unit : mg/kg)
Cl Mg Ca SO,
1 841568.6 3413.8 653.0 8255.0
2 769022.0 8164.0 2272.0 21039.2
3 760938.8 7337 .4 376.8 135424
4 824600.6 5461.8 18374 14504.2
5 834682.4 2487.2 662.8 6084.2
6 773738.8 1337.0 204.4 2731.2
7 850606.8 2618.4 983.4 8355.4
8 757644.2 18806.0 1129.6 27027 4
9 816000.8 4698.6 1528.6 12671.8
10 797192.0 4693.0 1192.2 11589.8
11 841856.2 3643.2 544 8 77214
12 723893.0 20604.0 2376.2 49288.0
13 7272624 311.6 210.2 539.0
14 860733.6 288.8 1311.2 1944.6
15 812431.8 2605.8 1176.0 79994
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FFS B

3!

@_

)

% (dry basis)

unit :

4-6. A HA 7] o}

A3}t &l 7]

AR

GFitol 2

<
BR
_z.._o

g
T

NaCl

\a

0.13
(x0.05)
0.14
(x0.04)
0.11
(x0.07)
0.10
(x0.04)
0.08
(x0.02)

<0.2

145
(x0.09)
1.66
(x0.06)
1.27
(x0.05)
145
(x0.07)

0.14
(x0.02)
0.10
(x0.01)
0.08
(x0.01)
0.08
(x0.01)
0.12
(x0.01)
<1

57.55
(x0.19)
57.71
(x0.59)
57.10
(x0.97)
55.47
(x0.71)
57.89
(x0.21)
>40
-0.12
(x0.01)
-0.09
(x0.01)
-0.09
(x0.02)
-0.11
(x0.02)

0.03
(x0.00)
0.06
(x0.00)
0.04
(x0.01)
0.03
(x0.00)
0.03
(x0.00)
<0.15
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o Mg

91.55
(x0.37)
87.51
(x0.65)
83.50
(x0.13)
81.77
(x0.97)
90.65
(x0.45)
>70
85.23
(x0.67)
84.14
(x0.43)
83.88
(x0.42)
84.76
(x0.58)

14.94
(x0.29)
13.81
(x0.53)
14.67
(x0.15)
14.89
(x0.20)
<15.0

14.01
(x0.39)
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% (dry basis)

unit :

b// %}\_ O] E;‘—E{_

T rs
T

i)

A Edddo] 80217 AWFe 84927 H|shd]

NaCl

g
A

0.11
(x0.03)
0.17
(x0.03)

<0.2

1.65
(x0.34)
423
(£0.41)

0.09
(£0.01)
0.11
(x0.00)
<1

54.87
(£1.45)
>40
0.08
(x0.01)
0.02
(x0.01)

55.36
(+1.98)

0.05
(x0.01)
0.12
(x0.01)
<0.15

87.34
(£241)
>70
84.92
(x0.43)
80.21
(x1.02)

89.72
(x1.76)

8.13
(+0.14)
945
(+0.21)
<15.0
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o] o3t atoleT) AME <]
ol A% 019%= BlwA =A ek

X717 0] LEE A BYFE L Zho

?E]—E]: o A

;Pg on Ve EolAE ZAE RYY. F, 27
of Hlate] o] ®Wslsle] Z7le] fulAloa AUy} FE ofFe MYGoR v WIshE
A1 ﬁﬂ(£31%

olglgt A3 thddt sAste WHol AL FEES FAEe AT FAHAVE =4 Eu=s
g Q& F UAT oW sA4AFA-E Fulo FEY S, A AR MgS0,, CasOy &
o ol A FEHo 282 MR BEEF G E B olEY AAdE EFHHo|A
e Aoz FHEHUT
4-10. A 4 Ago 42
unit : % (dry basis)
T AJYEF E8E FTH4E Aol 2 AR
521 89.54 0.05 58.02 024 0.19
TadsHLT
(x0.78) (x1.90) (x0.00) (x1.66) (x0.01) (x0.01)
6.52 88.84 0.05 59.35 0.19 013
6d=das
(£0.86) (x0.79) (x0.01) (+1.97) (£0.04) (£0.04)
8.85 86.86 0.03 56.47 0.14 0.10
4dsdas
(x0.72) (£0.53) (x0.01) (20.67) (+0.03) (+0.02)
9.79 88.01 0.04 57.19 011 0.14
3d=das
(£0.46) (+1.01) (x0.01) (+1.07) (+0.01) (+0.02)
% 411 AAAED Az A4
L a b
76.78 054 299
Td=AHaoT
(+1.11) (x0.01) (x0.03)
79.54 0.64 298
6 dsH T
(x0.78) (£0.02) (£0.03)
77.90 0.74 197
4d=sgdaeT
(£0.85) (x0.02) (£0.04)
79.32 0.75 1.79
SReie s
(£1.09) (x0.02) (x0.07)
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o BERS AAT ALG F4
ALdFe] BELELS AASE AAZTTAHBFANA A ddge FAS EASEHE A7
£ E 3200 Jehih AH B 253 HelA B4R, Falele, AHE 5ol PadlH felF
o7t RYW, FEFYNE HET APolE BEEI Farolee] AAd fF FHolr} 1}
B A e, AR AIAE wEe Aoz eyt
® 412, HE8F AAST ALY EAAA (QAAAA A)
(unit : %)
A8 12.30° 0.052° 0.179° 0.089* 87.28°
g 6.57" 0.024° 0.091° 0.084° 92,59
A
Az 2.02° 0.033° 0.100° 0.061° 98.17°
A 1.97¢ 0.028° 0.110° 0.089* 98.80°
1. dry basis : 471, B8, G4bole, AHE
2. wet basis : A3 IEF
3. * (p<0.05), ** (p<0.01), *** (p<0.001)5=Z= ol 521 A 2}o]} Qe
4. % o columnu] ol A] 2o ofmEl e o fzo)
E 413 HEE AAS ALFe 249 (dAFAA B)
(unit : %)
A8 8.49° 0.031° 0.181° 0.160° 91.05°
A= 12.88° 0.013° 0.094° 0.105° 86.14°
B
g 10.17¢ 0.013° 0.067% 0.084°° 91.95°
Az 3.98¢ 0.017¢ 0.083 0.120™° 95.76
1. dry basis : 8, 285, Zrlole, ALE
2. wet basis : d3}IEF
3. * (p<0.05), ** (p<0.01), *** (p<0.001)5=Z= ol 521 A 2}o]} Qe
4. % columnufell ] g duule e Q)
TR LSS ARTY olFoll “L'ghe s Yolt olF i Az, AETA olFdE tha
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Z7hRe 2, Wl o FoldE Ao ushton b ghe dMe A
348 Aol 27 et el

il

Hehl= ZdedAlzA,

414 3E Ax BAAR (EAA A)

R Lxs ar b+
A 82.24° 0.05* 3.23°
B 88.21°° -0.11° 2.68"
A
Az 91.50" 0.08° 3.26°
Ad 92.72¢ 0.01 3.05°

1. * (p<0.05), ** (p<0.01), *** (p<0.001) ==l  F2l Al zkol7t A

2. % columnufollA] e ujule e Fzg)

X 4-15. Ax BAAI (YAAA B)

R L** are b
k= 84.47° -0.25° 2.70°
RE: 78.95" -0.10° 238"
B
s 84.07° 0.04° 2.32°
Az 87.21° 0.13 2.78°

1. * (p<0.05), ** (p<0.01), *** (p<0.001)5=F oA Frel =l Zpol7l 218

2. e olumnuell A e dulle e 439

F8 vyl FFE ICP-AES (Inductively Coupled Plasma-Atomic Emission Spectrometry)
o s B4 3 Az, Mg (¢F 2600~9500ppm) > Ca (¢F 400~2200ppm) > K (2F 100~460) >
Mn (2} 001~0.04)9) #o2 Ehsth Ea tlaAdAs A9 B4 R ta Frhel,
rtavlEel FEFe daste A@elned, i B Ze B rtaded] @%ol #asts
3ol
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¥ 4-16. Ca, Mg, Mn, K9] 3% B XAz

(unit : mg/L)

A5 vy Calcium*** Magnesium** Manganese*** Potassium***
98 1818.9° 9515.7° 0.01° 238.6°
g4 2059.8" 4736.9 0.02° 157.4°
* Az 2253 5¢ 4643 5¢ 0.04° 123.2°
A 2156.7¢ 3833.8¢ 0.02° 127.3¢
A 1236.6° 7184.0° 0.01° 330.8°
A= 636.6" 3629.5° 0.03* 386.4"
’ g 440.0° 2656.3° 0.03° 466.2°
Az 492 4 2883.6 0.03* 450.2¢

1. * (p<0.05), ** (p<0.01), ** (p<0.001)F==NA] 21420 =ol7F A

2. % columnifell A e Stuble gre Sz

F8 P FFL ICP-AES o] AFFHEA7] (Arena 20, Automated photometric
analyzer)= o|43te] £438 Ax, Cl (2F 500,000~600,000 ppm) > S (<F 6,000~20,000 ppm) >
Mg (2} 3,000~9,000 ppm) > Ca (F 600~2,500 ppm)e] &2 2 v}elytt).
¥ 417. Ca, Mg, S, Cl9] 3 BAAz

(unit : mg/L)

Alsd Calcium Magnesium Sulphate Chloride

A 1916.2 9795.1 20221.0 560235.1

B 2504.4 5823.6 12749.0 588875.8

A C 2423.5 6340.8 14054.1 632410.3
D 2361.8 6022.9 13590.9 616850.1

F 1323.6 8541.7 16603.8 585035.8

G 859.8 5175.0 9186.8 554935.3

° H 678.9 36614 6937.8 589241.5
I 734.6 4404.2 8396.4 648990.6
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£Fe FRE AxSE el vl ALY, AALE, HE - FFaF, AALT, FLT
o2 Use 239 FR we £39 7L Gtk o F YL FA FHL @

7h. Aotq AP7NE (A2008-65)

% 4-18. 72
. 2 aaa  AAxw as-esxs: BAzw AL
AIEE (%) 700 ol 880 ol 880 ol 950 ol 350 o]
ZH2 (%) 400 ol 540 o]F 500 oF 580 oF 200 o4
T (%) 150 ¢t 9.0 ©J3} 40 °]3} 40 °]3} 55 o]&}
E&E (%) 015 o3} 002 o5} 30 °ls} 0.02 o3} -
Frkol2 (%) 50 o]al 08 o|&} 15 ola} 04 °]3} 25 o5}
AR (%) 02 o5} - 01 °)5} - -
H & (mg/kg) 05 olat 05 o]} 05 ola} 05 o3 05 ol3}
& (mg/kg) 20 ola} 20 °l3} 20 o]} 20 ol3F 20 ol3}
7I=E (mg/kg) 05 ©|s}h 05 o]t 05 o]5} 05 o]5} 05 o]t
& (mg/kg) 01 o5k 01 °l&} 01 ols 01 olsh 01 ol3}
FEAIRKS 01 (g/ke) B2AZ 001 o3k 001 o3} 001 o] 001 ©]3}
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494
g
1549 259 3+
T 8.00 ©]& 11.0 o]s} 12.0 ©]3}
E&T 0.60 ©]5 1.00 °]5 150 ©]&
ZH2(%) 540 o 51.5 o] 50.0 o]
Zr (%) 0.20 ©]5 0.20 ©]5 020 ©]5
mt 2 u| 5 (%) 050 o]& 0.80 °]5 1.00 ©]&
3hako] 2 (%) 1.00 ©]& 1.30 °]& 150 ©]&
HIIEF(%) 88.0 o]t 83.0 oA 80.0 oA+
3t 4-20. AAQe F2 JE
71+
g
1+ 27

T (%) 0.30 ©]3 400 o3}

E&T (%) 0.01 ©|& 0.02 °]3}

FTHL (%) 60.1 0|5 58.0 o)A

Zs (%) 0.10 ©]& 010 °|5

a2l s (%) 0.20 ©|5 020 ©]&

Frtol 2 (%) 040 ©]& 040 °|5

AIUEF (%) 99.0 o] 4 95.0 o] A}

A= (%) 590~149 m 80% o]
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ol

6°

s}

9.00 ©]

3

7.00 ©]

3

400 o]

s}

0.50 o]

3

0.80 o]

s}

040 o

s}

015 o

5

0.15 o]

E&E (%)

540 o)A

s}

56.0 ©l

s}

58.0 ©]

3

015 o

s}

015 o

s}

0.10 ©]

3

010 o

da (%)

s}

0.50 o]

s}

040 o

s}

025 o

3

0.25 o

w24 (%)

s}

0.80 o]

s}

0.60 o

3

050 o]

s}

0.50 o]

88.0 o]+

920 o4

95.0 o3}

s}

98.0 ©]

AHUIEE (%)

1) IFAS BA 71E
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i 4-22, 051-76]'}(]9_1 Ag },‘_]_'X]- = 7]_17'3

kel

[ 71413 : 370 Y ol BFEY]

T 158 254 s
O A7 59 20¥€~,69,74 591d~20¢,8¥,9¢ 49, 10¥
@ 9= 86% o] 5} 86%~88% 88% o] &t
Q@ T 7%~12% 7%~12% 7%~12%
€71 (Bt=)ol FyE €7 (HH)el F9E €7 (=) F9E
@ FA LA F%e o USHA wHokg wf ofzt AAHSA Fks w Bol
/53 7o A FHT
1,000 g olst/ wt=| 1,000 g ~ 1,020 g/ ¥+ 1,020 g o)A}/ HtE]
4 mm o]} #¢ (7:3) 3 mm ~ 4 mm
© 4= 3 mm °]3 BFY
3 mm ~ 4 mm T (7:3) By
AxTt =3 FEo
o k=R T wrekatn 44 A A
® A= FAFHs GA AdT. GopFe] what o3t JE
chehs) 2l o) e
@ A% WA () R oFL 9 (fFH¥)
Bt A Futo] gth ot 7to] Zstal 2tk
T A IS A o2 AE WAE Ae o2 AYINE AS i

WA 7F YA gFofol Fhtt,

WAI7E LA spolok g,

WA7E VbR ekotel et
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B
BA

44 g (F

-
X

WP M o T
A ® u__ Cu_ oﬂ
o] W do
m T
Q—O \R/ —_ ﬂ
. o) o 0_1_ E_L
oo Hu g g = — rH O £ o= L
T & T 7w e o o S oy w2
on S S L O O O s =~ + T
T .
4 , = & o : - 5 s | P F PR oy
® T - T T A
B ur e " 0 ® F g o " B
X g oy
BTN T ™
o R AR do X R
"N K % o
i
e 4 a "
> K- G2 mm
= —
% (i i % = ° WO fn g
- N X0 Bl mE =0
T oF do = B o B W
RIS
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ted SAA

AlE

]

e

~u
il
ol
o

ol 127

T
R
s

Fack 24 28 A2 oA

=)

2 43

-
it

7HA

Fol 2e7A= AAAYGAA o] EA

B7HA]

A=

Itk 1557

=)

=4

1A ok 267 H717]

Foltt. =,

7k A
2

Mg 10,000 mg/g, Ca 3000 mg/g, K 5000 mg/g ©|

=
Fact

=)

fox]
™

ey

al

=
o H

2 B}

B 7t A

5

0.9 ©]

0.9 o]/

=7 /%3]
(g/ml)

R o
I+ W

20

30

4

(30 7)

,.mo
il ™

5

t L-value 72 9]

S

L-value 75 ~78 L-value 75 ©]

47

(157)

a-value
-0.3~-05
b-value 2 o|A+

a-value
03~-05
b-value 1~2

a-value
-03~-05
b-value 10]

8 3 A

He =0

5

—_—

—'A

10

13

15

4

0 o
WAH%_& _
o © 9
o B ok
73?%.0
m g
oH e
o]
sBE
]ﬂLHT“ﬂL
EMHT
R
wroﬂ_wn —_
3 3
— 0
7O_I 7O
mox R
ﬂm,mo%
nEmm
x%x%
o R

&0
- X

10

13

15

4

(157)

o Fpn
=

x

i

i+
o

10

12

13

14

15
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X 4-25. 294 E2HI A%

SFY g 7k QA 5 A A &
2 Z9) A AALA K Rl 543
(AFFAd =3 753) 75 0
Mg (6000 mg/g ©]4})

#2
Az ME R ca (1500 mg/g o4 . JerE 25 E 2512
sy ¥ :j% o0 mae o) oA G R ol v

(254) garol e (0.1% °]4H

. 25 20 15 0

Q) =& ARE F

Guerande #| 92 guerande asserac FZollA EZo =z 97 o|ate] X xpAlo] AA 24 el
29 A FoF o|FoH ut. AR A FHE Ao HEFHIL glon, T FAHdA A
Aol Arb=E L T,

30047 o] A4kARer 180709 =Fo 2 o] FofA L lewn dFt A4kgE 9,000 ton o]t}
AHH 2,100 HEFZ HHYo |t} Guerande &g 69 9¥ALo] AZR7|of AL glom
F AA A 1% =S Aststa O 5 4 F(La fleur de sel)2 01% AE=E AASHA
ot 388l AT gros sel(ZAA7F vl =23 B4 37 Fleur de sel (B2
7 ol Sk S W AF) 2FF7 AAsta Ut Fleur de sele] AL gros seld]
Hlsle] 1/108 =25 7148 108) oA F7171x]7F =& A|ZFolth. MAELS Label Rouge ¢
A (1991d), Nature&progresoll &3t §7|AF 5, Arlo]lgr| 28 =YL F1gor, Aot
el sk AFAEE 1HstaL AT

Label Rouge 185 #lste] &g 38t AE HAL Btdlglol HAL alsHAN T2 5
of 24 =i vl Guerande &5 F8 W98 dye hAFY B2 FEE o8&

o, 42 33/F A=aF dsiA BYHT ot g Atarel ofsir Ao ofstd 7
3

i
HN

7]

2

b



A zge] o del sl el wulE hHe] 2Pk Auw
F2AT FEBUS 5] AT, SR 8%l BElFE
AF ClBHAE FHAoE olRoAM, Ao Aol g 2

7]%% %'{l\_é ] "401'04 —l_—’_/ ]/]'——‘Er/ U]—_j_]:ﬂﬁ— /1\_/ %ﬁ_/ UC]—Z_]_-/ 2:::']_/ ;LE]/ O]—

% 426 TF2 AFE 239 J1F (FAA AHI]F)

T 8 7+
AFIEE (NaCl) 94.0 o]
2gs 0.20-0.50
T 7% m| gk
274 A7 1-4 mm
rt2dlE (Mg) 0.80 (+ 0.30)
25 (K) 0.20 (+ 0.03)
24 (Ca) 0.20 (+ 0.10)
JEE (Na) 34.00 (+ 3.00)
S 20 ppm3} 7L 9foli} o]At
oted (Zn) 3.0 ppm (£ 2.00)
W7 (Mn) 6.0 ppm (£ 2.00)
i 100 ppm (% 50)

Fa59 3% 58 7%
Se (Hg) 0.10 ppm
H| 4> (As) 050 ppm

7t=E (Cd) 0.50 ppm
w (Pb) 2.00 ppm
79 (Cu) 1.00 ppm
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05% olat2 VER} T 7128 1% nRe R AJNAT fladlE #F J1EL FEAE v
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