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Summary

I. Title

Development technology for production and distribution of high quality solar salt
II. Aims and needs for research and development(R&D)
1. Aims of R&D

The purpose of this study was to produce globally recognized high quality solar salt 1) by
establishing integrated technology system for production, processing and logistics, 2) by analyzing
current production system and functional properties of solar salt and 3) developing applicable

technology for solar salt to be utilized as value added food ingredients.

2. Needs for R&D

Korean solar salt produced in tidal flat has comparable quality and taste to that of
Geurande sea salt in France, which is globally recognized. It could be one of the natural
food ingredients representing Korea.

The tidal flat in southern coast in Korea is recognized as rare and highly valuable to be preserved in
the world. Thus related solar salt is accepted as precious blue ocean industry, which was ignored in the
Ppast.

Best quality of solar salt is produced under the optimum conditions for technology and facility and
strict protocol for sanitation. To prevent the foreign solar salt for industrial use forged into domestic one
for food use, it should be imported from the country, where edible salt is not handled separately from
those for industrial use. The quality of solar salt will be recognized globally by strict quality control and
quality differentiation from other salt products.

In addition to premium grade of solar salt, establishments of functional salt industry would be appli-
cable by linking salt manufacturing technologies to oriental-medical industry and cosmetic -beauty industry.
The classical salt industry targeted for all purpose (not for only foods) without consideration of sanitation,
introduction of strict sanitation was needed to be a globally recognized, premium grade solar salt.

Even though solar salt had been added as food ingredients, the sanitan’ conditions of flat tidal for solar
salt has not been changed. Therefore sanitary standards for environment, process and management of so-
lar salt are urgently needed. According to those demands mentioned above, Ministry for Food,
Agriculture, Forestry and Fisheries (MIFAFF) revised the "law on management of salt’ as the "law for pro-
motion of salt industry” considering the competitiveness of domestic salt industry, people’s health and na-
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tional economic development, during this research periods.

The research on solar salt is quite limited in the world, while a few researches on
functionality of processed salts have been done. Even though the solar salt has been used
with herb as oriental remedy, the research and development (R&D) on solar salt has been
hardly carried out because of its limitation as food or medicinal materials.

The R&D demands for solar salt as one of Korean traditional food materials has been prompted
the systematic and integrated R&D since March of 2008, when solar salt was included as a food
material by the law.

The objectives of this study were to establish 1) refining technology to remove insoluble or foreign mat-
ters contained in solar salt and 2) applicable measures so Korean solar salt to be a globally recognized
premium grade salt.

Ill. Research and development contents and scopes

A. A Quality and processing technology of edible salt (solar salt, refined salt and procesed salt)
with different country of origin
O Technology related salt in Japan, China and France
O Insoluble matters or foreign materials in solar salt
O Properties of commercial salt products depending on purposes (functional components,
insoluble particles and color uniformity and others)

B. A Establishment of technology for cleaning, dehydration, drying screening foreign substances of
solar salt
O Quality of sun dried sea salt ingredients by process system
O Moisture content, quantity, types and characteristics of foreign substances in sea salt
O ldentification of screening factors for foreign substance in solar salt
‘Measurement of major discrimination factors by types of foreign substance (terminal
velocity, area, volume, length and others)
O Condition for elimination of insoluble substances
- Efficacy of cleaning methods and conditions
- Natural water and salt solution (3~25%)
O Screening property
O Identification optimum drying condition for solar salt
- Drying model by drying temperature and methods
- Identification of optimum drying condition

_10_



C. Development of technology for solar salt as food material

O Advantages as food additives and technology development for various products
- Quality of traditional fermented food with solar salt
« Physicochemical and sensory quality evaluation

O Fine powdering of solar salt particles for various purposes

O Manufacturing methods of salt within short time
- Insoluble substances by treating conditions
- The effect of drying methods and temperature on quality of salt
« Quality changes during logistic process of salt (moisture content, moisture absorption and
cohesion)

O Preprocessing for low sodium solar salt and liquid salt for seasoning

< salt 15~20% concentration

« Nano-emulsion technology

D. Establishment of fundamental process for manufactoring and preprocessing of solar salt
O Establishment of salt processing complex in the production site and operating system
- Preparation of fundamental plan and manual related to management

O Direction for industrialization of salt related technology developed in this study

IV. Research and development results

In this study, the quality of commercial solar salt with various production conditions was
identified and the direction to produce high quality of solar salt was established. In
addition, the technology was developed to eliminate insoluble substances effectively. The
applicability of solar salt as food materials was identified in fermented foods and beverage
for health. Also, viscous low sodium salt products was developed using nano-emulsion
technology and the rapid detection technology was developed for major components related
to quality of solar salt. The improved fundamental processes were established to eliminate
insoluble substances and foreign matters in Salt Processing Complex(SPC). The sanitary
standards for tidal flat and washing station were considered and suggested for sanitary

manufacturing management for solar salt. Overall results of this study are as follows.

1. Quality characteristics of solar salt were different depending on production region and

season considering NaCl, sulfate ions, sand powders and color. The contents of moisture,
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insoluble substance and sand powder contents were higher than those specified in edible

salt standard in some of salt products.

2. The contents of sodium chloride, total chlorine content and color "b" value in solar salt
were decreased with time from April and July, while that of sulfate ion tends to be

increased.

3. The result of quality analysis for solar salt depending on production method showed
that the more sand powder, the higher b values and the lower L values were noted in

gray salt (salt produced from soil flat) than those produced in pad(glass pad or plastic
pad),

4. The result of salt quality depending on salt production region, weather and
concentration of salt solution showed that the content of sodium chloride was low (73.76%)
and sulfate ion was relatively high (0.63%) when concentration of salt soultion was low.

The content of sodium chloride of solar salt was high (93.08%) on a windy day.

5. The result of quality analysis for commercial salts in the market with different
production year showed the tendency of the higher sulfate ion, insoluble substance, sand

powder content and "b" value with the longer storage time.

6. The quality of solar salt was analyzed during 26 months of storage. The insoluble
substances and sulfate ions were increased with time and the rate of weight decrease was
declined gradually after fluctuating repeatedly because of relative humidity changes

depending on the season.

7. The result of this study confirmed that quality of solar salt was different depending
on production region, time and method. The long-period of storage was not effective in
elimination of bitterness in salt implying no quality improvement during storage.

Therefore, further research is needed to reduce the bitterness of salts.

_12_



8. The contents of sulfate ion and magnesium were higher in commercial domestic

products than imported one.

9. The content of insoluble substance in imported salt products was lower than that in
domestic one. However, higher insoluble substance than standard specification was found in
some of imported products. The most of the salt particle size were in the range of 8§ / +16

mesh.

10. The quality of salts produced by SPC was analyzed. The result showed that sulfate

ion, magnesium and insoluble substances were increased after processing salt by SPC.

11. The result of this study confirmed that processing and methods of production region
were not suitable to improve the quality (by eliminating insoluble substances etc.). Thus,
further research on development of suitable technology for efficient quality improvement

was suggested.

12. The optimum conditions was determined by experiment on preprocessing conditions
including cleaning concentration, temperature, time etc. Sulfate compound with bitter taste
decreased more than 40% and insoluble substance and sand compound also decreased. The

whiteness of salt was increased while hardness was decreased after processing.

13. The deliquescence of newly developed salt was compared with commercial salt
products at relative humidity 42%, 63% and 71% respectively. The newly developed salt

had lower deliquescence than commercial salt, which stored for 3 years.

14. The salt manufactured with developed technology was lower in bitterness and high in
acceptance. It was highly active in removal of peroxyl radical. The acceptability of
traditional fermented food(soy sauce, soy paste), pickled radish and beverage was enhanced

with the addition of the salt mentioned above.

15. Low sodium salt was developed with application of nano-technology on high
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molecules and liquid salt products were developed with antibacterial and antioxidative

dietary fiber.

16. Terminal velocity of solar salts was in the range of 3.5~6.38m/sec under the 6~8%
moisture content and that of foreign substance was to 0.2~1.2m/sec. A quadratic linear

regression equation was developed with the results mentioned above.

17. The major components of solar salt were analyzed by using NIR(Near Infrared Ray)
method. High correlation was found for Mg and SO4 compound showing R? values to be
0.92, and 0.85 respectively, while low correlation was found for Ca and Cl compound

showing R® values 0.004956 and 0.051898 respectively.

18. Above result indicates that related technology could be applicable for rapid quality
evaluation of raw salt materials and to produce various salt products according to quality

grades at production region.

19. As a result of this study, improve process in SPC was established and basic strategy

was suggested for sanitation of facilities in salt farm and SPC for solar salt

20. The part of above results was used for applying a patent and for publishing papers
in academic journal. The technology developed in this study will be transferred to private
business joined in this research project. Additionally, the promotion of developed
technology will be made through policy suggestion so the technology could be utilized by
SPC, which is in need.

V. Result of research and Plan for utilization

The technology to enhance the quality of solar salt and to utilize sea salt as food
materials (for value addition of salt), development of basic processing procedure for SPC,
analysis technology for measuring major components of salt will be used to increase the
product value and applicability of salt as food materials. the promotion of developed
technology is suggested through policy suggestion so the technology could be utilized by
SPC, which is in need. Major result will be used for publishing papers and technical
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result will be used for applying intellectual properties and further technology transfering to
business is expected. Also this research should be available for technical development and

efficient management of SPC in the production region.
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7h AlA L g AAES

602 AAQo] sld AHFsT Y& AFL 1003 A 10005HE A2to| A A FL 296 A

rf
Lo

ago] AAEI gtk 20068 FFol WRE AAT AA Aol 27 ANToE P
A2 3470 AA £F AR FT BERIVG 4

CSA(China Salt Association)dll w2, I 31d7t
oz AA 1937 229 43 AL 2005 4,8005HEo] A 2006'd 56008EC 7 =7
g zloz eyt

-

® 1. AA &5 AAFEE2009. Valdimir M.)
Salt type World production
Solar salt 90,000,000t/ y
Rock salt 80,000,000t/y
Brines 80,000,000t/ y
£ 2. NA &F 4vFF

Salt user Salt consumption Salt consumption
Chemical industry 60% 150,000,000t/ y
Food 30% 70,000,000t/ y
Other 10% 30,000,000t/ y

Fx 3 AAS &g andR

(T4 HE, %)

2 | g4a-d7g F A3 A& 7| e} A& Al
A 98,650(385) | 50,400(19.7) | 36,000(14.1) | 25,150(10.2) | 44,800(175) | 256,000(100)

* 28 : The Economics of Salt, 12th Edition 2007'd, Roskill Information Services, Ltd

G99 9% 2 4599

seteke dHe 2d 19 2tk 2 18 AWEE ey dHe FURthsel ne
TEEZAHOR 45% FaFT Lo el 3778ha F Ak lo] A WA 80%, Aael
91%E AASHT Ytk T F AGAG AekTol AT Aak BA 58%, B 62%S A

%
Pl Ae

olr
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=1
(3,778ha)

==l =7
(2)007ha)

A5
(376H=

sEte ALY GA JAE 25 IAY AAFOE ¥ AGA T2 ol AA

112778 dA2] 70%7F 17] GAF 25haz tif2E G &fAE0] GAstT A A8]17F Az
Z )

7kl 70% =pAsta Yok A3t FASLS
FAH & AQAStH AdAASNL 15W kY o] 1
¥4 94 A%
H F(ha AAT(H L) ‘098 2=k mjj & ot
T = _ n n H 3L
I A S T < O i N S e I (E) (219
A = 4649 | 3,778 871 | 1,268 | 1,104 377,480 815
A o 3,330 | 3,007 323 | 1,134 | 1,000 326,770 716
A & 72% 80% 37% 89% 91% 87% 88%
10, 5T 7)E AAFEE ;60,356 E (A 52,248 E)
E S5 AEE I AL AL
(221:E)
T B 00 01 02 03 '04 ‘05 06 ‘07 ‘08
3 A 29731 308 | 320 292 | 29| 322 | 3167 3403] 350
OZ U A Ak 59 501 328 262 455 507 473 49 543
= - Hdg 355 261 205 156 340 334 299 324 384
= - 71AY 241 240 123 106 115 173 174 171 159
0594 28 | 2581 | 292 | 269 | 2514 | 268 | 2683 | 28% | 30%
OFAEY 19 16 1 8 9 7 11 14 13
3 A 2879 | 30% | 2914 | 3288 | 2911 | 317 | 3167 | 3403 | 350
o4 & 599 553 482 607 555 622 568 627 616
o - Y4 432 381 343 547 480 507 470 486 49%
; - A4 167 172 139 60 75 115 9% 141 120
O ZYL 2280 | 2543 | 2432 | 2681 | 23% | 252 | 259 | 276 | 29%
- A9 2218 | 2446 | 2363 | 2635 | 2304 | 24% | 253 | 26| 297
- 71AY 62 97 69 46 5 58 76 83 %9
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6. A &g &3
2. M 4 (ha) A A F ‘098 Al "08 A Al W3
= s bt FAL s A4 (£) (£)
7 4649 | 3,778 871 | 1268 | 1,104 377,480 384,304
A o 3330 | 3,007 323 1134 | 1,000 326,770 337,754
7
°c = 394 158 236 40 26 8,130 6,790
(371 - 44)
z 5
_ . 925 613 312 ) 78 42580 39,760
x27 AGd dd #9
° " A (ha) d A 5 0984 | 084
- 7 — = — = = H| 31
A7 7hE I FE 37| A A (&) (£)
bl 3330 | 3,007 323 1,134 1,000 326,770 337,754
Al ok 2407 | 2,181 226 918 818 235,420 245,686
A A= 52% 58% 26% 72% 74% 62% 64%
. A 72% 73% 70% 81% 82% 72% 73%
o
2 ¥ 52 38 14 13 6 3,930 4113
= o} 80 78 2 28 27 7,820 8,643
A= 9 0 9 4 0 0 0
9 = 30 6 24 10 3 380 513
3 144 131 13 29 25 14,000 14,160
g 33 581 568 13 124 119 64,900 64,051
H A 27 5 22 8 2 320 588
o v 279 #5 4%
a8 28 B4 feluelel HEWAE BT gtk 23 28 AvER SdEe 14 REUA
65%7F FAEA] ARle) o& AAEE A wAEHo] Eojxe AAMAEL TujAle] AAEE T
Aol ZAHY 4L Fsn du. HUEtE 27t 71F B0E8TEXS0A/Kke), A7t
1,600219(4309) /ke) TFEZ A4kA](7,5009) /30kg)e AX ZulASd os m=wE7}Z (10,0000 A
Aot Amjaez Folrh AmrhZA(12,000~13,000)0] ZAE 3 Aot olw] =AY EAA
.j_
a1

Braom w4 SWE

of g W EgA -

AAEe Itk &, 2
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T (%) 150 o3} | 90 els} 40 o|3} 40 0|3} 55 |3}
EEE (%) 015 o|s} | 002 o]&} 30 o|s} 002 o|s} ]
3} rko] £ (%) 5.00]5 0.8 °|5 15 o]&} 04 o]5 25 o}
AR (%) 0.20]5} - 0.1 o3} - -
H] & (mg/kg) 05 o3} 05 o]&} 05 o]5} 05 o]3} 05 o]3}
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E 3. AAGe 2 7E
SR 71E
c 17 27
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A= (%) 590~149um 80% ©]4F
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10 g2 A&

Z2}222(250 mL)o]

{

&l

o)

1:1)=

<)
B

o

] Blo]A Ex 50 mL A 3

S

4

=
=

BEL B AELH 25 mL

SAA FE, I3t

7R S8E] Ao
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o
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g 2ko] 2 (SO4)(%) = azl?i%i]é jilr %)(xg(;.4115 100

(7) AHE

A& 2~5 g& Fs| & 100 mLol &3)A171 A4t 10 mLE 7k F 1A Bt Sl A
7tg3ith. ALtz A3 T A AGEOR At BEES dholeo] AEHA FS uf
A B2 Aerh vg dFAZ ZAUEB0TCAM Fd F I34AZ Aol ARx e} B4E
S &713 850ToA BsAZl & dAAclHe A deo g WZHAA =7t ZAE ol
AT g ALET
(8) w4

Al 10, LRAIEY 11 FIFFFEAEAER 1) F71EE (1) Ag&de] A et 223 A
[e]

S A7 DHAER 6. R EAIER 2) 54 (1) SAFFE =R w2 AP,

D °l%8A : 150 mM AISFBRIEFNaCN)& : 40 mM AR EFEA(1 : 1)

@ ZF9Y : HZASSEF, HZASSIUEF B H2AMSEES] dAHFS 001 M
ABPIE FE N Zo] 100 mLE JIHHZA|$to| 20 2] 100 pg/mL).

O "E7] - AAFZHZ7])(UV), 218 nm
@ Z+¥Y : Shodex IC IF-424 & old] F53F A
® w7} 7] : Solvent Clarification Kitl} o9} B53+ A,

() ARl 24

A8 2-5 g& F8to] 001 M FASIGEFEAdl] 5o 50 mL2 F}. o] AL 045 me] o
A2 oAgtste] AlggAer it mE FFAYES dAF FAstd ARl R A Zzt
01,1, 5 8 10 gg/mL7} HEE 001 M FASFJFUEF LR 5o FF&A27 3
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AEEd 8 BEESNS 49 ¢ el &qAI=vtETRZ FHd FAIG
dolzl =z HEE AlZH(retention time)S H|WEA HE st E Ao =] Eo
Ee HHo g JAFHE At AFEAF F 2] TS AFIT

#5. Conditions of HPLC for analysis of KiFe(CN)s

Instrument TSP(Thermo Separation Products) SpecraSYSTEM
Detector UV 218 mm
Column Shodex IC SI-50 4E (4.0mmIDx250mmL)
Column temperature 40 C
Eluent NaCN(150 mM)/ NaOH#0 mM)(1 : 1)
Injection volume 10 ud
Flow rate 0.7 mL/min
(13). M=
MEE Eo] Q= AEY &7 (DiaxH, 41x125mm)d] AEE P& T AED &2 5
Fo T Ae Fol FA F4 sz Ag7 @3 8715 ¥l AAHA (Minolta, CR 200,
JAP)E o]&3lod “L”, “a”, “b” #< SHI M, tubew light projection tube (CRA33)E A}
&ttt
(14) 3+

3} (sulfur) ¥4 o]H A 7](Carbon/Sulfur Determinator C5-600, Made in USA)Z #4131t}
(15 2=

Automated Gas Pycnometer Quantachrome(2002, USA)E ©]-&3le SH3I9 Y. He 7}
ERAA AeS 75, 7t2E flow mode, &8 3xHE 0.005%, HlolHE 3H =3

T3 Ao 23 A g 7AA "z EA FAME Texture analyzer(TA-RA, dimension
v3.7A, Stable Micro System, England)E A}8-5}le] ZHE(Hardness)E SH3At FHZHLE A

E 25mme] plunger2 Al&-3}] crosshead speed 10mm/sec$} 60% compression® & 3} T}
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I 6 2deY 5 2 AUSE 24
Ao HlEE
Calcium chloride 6H,O 42%
Calcium nitrate 4H,O 63%
Sodium chlorate 71%
Sodium sulfate 10 H,O 93%

% e, 29 A9 AUEE 24 0%

L

v
|
N
i
M
1%

3

B A AE3E FHFSE= Milli-Q udltrapure water purification system(MiHipore Co.,
Molsheim, FRANCE)ll 9]3] 182 MQ $Zo2 AAE 2& ALEsAT:. =

A3+ hydrochloric acid(Dong Woo Fine Chem. Co. Ltd., Tksan)&=
ARSI A, 2 FU1A EEY RS AccuStandard(USA)AFZH-E 2-3% HNOszell 1000 ppm
Qakd AHgSAT 4 FES B
4 Aol AT SeBAe oF segw

=ol Q= AFL

N\ HN

electronic gradeE

289 AZE 9o
I3to]
5T

gele 12 N HCgdo 2 3| Mste] 7
AL FHlE ARE AAY Qlo] dA-H

#3l Mercury analyzer(AMA254, Milestone srl, Italy)E Al83sle  71E7]3tFob2
(Combustion gold amalgamation method)2.2 42333 43I th

£ 7. Conditions ICP-AES(Activa, HORIBA Jobin-Yvon, Longjumeau, France)

RF power 1000 W
Nebulizer gas flow 0.7 - 08 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

~ Zn 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)

o M| F2E ZAbE A& 1] 7 (S2380N, Hitachi, Japan)© & 1008, 5004, 10008] Itidt 3 o

(e}
&4 71(CV-M77, 1Al, Japan)E ©o|&35td =4 Z2ZIHWE sen sor Eye IA(AlA o}o],
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A9 geAg s AL %QE—EU](U g Mini Spm xtractor,

A 717tze] AZAUe 2= 2 Fdgs: 3L dAACH YHEel  thermocouple

=
(T-type, OMEGA, USA)% Axstgon, AEEE 4£5A4/(TR72S, JAP)ol 92" Ae523x

oh. T W3l
ZZFu st AR A & (Satorius 420, GER)S o]&35te] F#FHS =AHsrt EFHseE g
Aoz gakstiin
_ (EW
= (I >>< 100

2t FGI #5 AL

28R 715 HAF F AHAF FHAHqualitative test) 2 2F & AEHFEFGHHHOE A F 2
NEdAT AF Az DAAA BFE AASH] s AR AAl, oA, TS ol
A ol tigk AR gate] VE® 24 st side 109 FEY LHAE ez 3
I Y 1S AAste AFH &7 BAS shth

o

A8 e Ut BEAo AxFA[Korea Foodand Drug Administration, 2008]¢] #Ho &
, pHE 2ZF33% 23 H[Yeonsei University, 1975]o] wa} FH3H9 o™, 2 Ay F= 33

F 588 FFF 5 mldl 4L F 5

_58_



E8.obul AL A 2 7]

Visible (570nm)
Visible 2 (440nm) for proline
Column Ion exchange column 26225C-PH, Hitachi, Japan

Mobile phase | 9 channel gradient
Injection vol. | Samples : total amino acid 20 xf

Instrument Hitachi Amino Acid Analyzer

100 — S G 2 " -100
Retention Time Name )
Name g
©
z &
80 =3 g [80
g o 2 & 2
2538 & s T
o~ : o B ~ o
2<e 8 = 2 S
© | ] B e e o
60 i . ; 38 £ Leo
! i 5] - - 3 }
H = ] 2
I 2 & i o 8 2 <
- il & = I = el ey il =3 z
€ - < i ~ O o | o £
o i i 5 « T i S
40 \ s i pE =y 8 [40
| j 4 4 H 2 i [
B & ¢l \ f e K ~ [| i
AL il i o i3 = i
i i 1 = i
‘ I i : il
i il i fi il
20 o Il 20
i i
R S 0
o & I
R 7 S o
i
o ] it - o
T T r T T T T —
0.0 25 5.0 7.5 10.0 225 25.0 275 30.0
Minutes
—— VIS 1 ——— wisz
Retention Time Retention m£
175 Name ame 175
= o 3} &9
LEs l& P!
< A_/\ 4
150 \‘T!'"L ¥ CAVAS| \‘J‘[\.J‘. L 150
i 1
o Y
125 7 F125
o«
w
©
o~
100 i = & _ ! - 100
i (]
] @ > = i 2z
Eg 8 2 g = e c
75 4 lg® 8 o = B = 75
|8~ 3 © =] =] 2
o ! o & ] 5 <
i ! ik ~ ' o ~ o)
HE - i
L] i H 7] A =3
50 - | It A o= 3 o £ = 50
| - = = “
i i Q F ~ o~ [ i
i o © = fi
25 I 8], T i o4 i 25
i < g [ ; i
VoL R i
! . |
0 - 3 ol - Lo
T — — T — v T T T —
0.0 25 5.0 7.5 10.0 17.5 200 225 25.0 27.5 30.0

2% 2. Chromatogram of amino-acid standard mixture

B} &ikst g4 B4

Oxygen radical absorbing capacity (ORAC) assayE ©]-& 3} Peroxyl radical £2A& 5 &

——~
[
p——

ZH(oxygen radical absorbing capacity, ORAC)H¥ % peroxyl radical scavenging activityol] <]
3 gaks @AY SAYL ol gslythk 100uLe] 75 mM phosphate bufferd] =<1 80nM
fluorescein solutions]l 10,000} (0.01%) X 5,0008(0.02%)= 3 A3t =z d B3] 50uLe] A8
£ Hrhska 50ule] 80 mM 2,2'-azobis(2-amidino-propane) dihydrochloride(AAPH) solution

=
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i
_|_,
ofo
ol
L
£

< ¥ U GENios fluorescence detector (TECAN Trading AG, Switzerland)
37CE A3t FFEE 7359 Hexcitation 485nm, emission 535nm). & Fe] F4-2 28 7t
o7 AAFEAeon HF A= sampled] FF3I} blanke] ¥F7he] Holo] ol AT
TroloxE standard2 AF&-3le BE ZI}= Trolox Zk (TE, iM)e.2 ZAkste] YERJITE
(2) Oxygen radical absorbing capacity (ORAC) assayE ©]-&3} Hydroxyl radical &HE A5
96-well microplateo]] 75 mM phosphate buffere] =<1 50 uLe] 160 nM fluorescein solution}
1,00084(0.1%) = 2,0008)(0.05%)2 A3 Zzel 23 50 yL=2 Q@1 100 ple] 15% H0, +
10 M Cu¥E H7tsle @ 38 oS GENios fluorescence plate reader® A}&3}o 37CE
FA5tHA FHFS FH5IYUT} (excitation 485nm, emission 535nm). FFe] FAHL 28 7HHO
2 o|Folxlon HF AIe FAHAEY FAFF blanke] FFZ Tte] yol zteo]2 AL
t}. TroloxZ standard® Alg&3te] RE Ad= Trolox 3k (TE, iM)S. g2 gakate] JeR) AT

3}, Chloride, Magnesium, Calcium, Sulphate2] T H 4]
Arena 20 XT AEFFEA7] (Automated photometric analyzer)E ©]-83le] Chloride,
Magnesium, Calcium, Sulphate?] %3-S A 5IH ).

TR E EH

kel
\O
kel
AN

Chloride
<1000 mg/L stock>Dissolve 1.6484 g dried sodium chloride(NaCl)

Standard in 1000 ml of distilled water.Stored between 2~8C this solution is

stable for 1 month.

Magnesium
Standard <50 mg/L>Dissolve 0.418 g MgCI2-6H20 in 1000 ml distilled water.
Calcium

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

Standard

Sulphate
<1000 mg/L stock>Dissolve 1.4788 g dried sodium sulphate

(Na2504)) in 1000 ml of distilled water.Stored between 2~8C 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

Standard

with distilled water.
Sulphide
<1000 mg/L stock>Dissolve 3.750 g Na2S.9H20 in degassed distilled

Standard water and dilute to 500 ml.Store stock solution with minimum

headspace for no more than 1 week.
Dissolve 1.5g 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

R1
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F 10 FF A BESA
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 0.465 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 | 142.857
1000 1.601 1000 1000 250 0.961 250 250
500 1.116 500 500
Ca EZE I Mg #& =4
o5 06
07 0.5
o 04
% o Sos
¢ &
o2 0.2
' 0.1
0 0
[¢] 50 100 150 200 0 50 100 150 200
conc.(mg/l) COHCA(mg/D
2% 3. Calcium®] BEF=A 2% 4. Magnesium®] FFEA
S0, EZE 24 CEE 2M
2 2
18
15 ’ 1.6
14
=
2
05 f
0 : : : : 0 : : ' :
0 200 400 600 800 1000 0 100 200 300 400 500
conc.(mg/l) conc.(mg/l)
2% 5. Sulphated] TFIA 2% 6. Chlorided] EFIA
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B oAgd AlgH FEL HUtEo] EYUHA & £5% LFAFTTE AEs)
A EA4L s 1200 1} th 2 Z27E AYERY AF9 AEZH Az
Holl meba] BE A AeS A A} FELFe] A L HA
69.09 A1 3L 95.09 19 H& EXE 2 "a"ge TYXIE HYn
"bzk Al AA 0.250) A 14.382 A|Fo wrel zel7} wl-¢- ZA Uehde AL A5
ok AR oz Iyak AU| Boh U9 A de] v [ERaRiDel=NE g
AW g A9 kol 95.092 AEZ =& Bk U ddEe A
o= “L'gkel 70 Held e AFol 4 AFE F 50% ol AAstE ZAE EAt
"a"3ke] BT = Hol P2 e Bk
£ 12 547 4%

A2 HE L a b
1 86.46 0.28 5.84
2 85.61 0.18 2,63
3 79.72 0.08 2.09
4 75.69 -0.08 1.52
5 89.15 0.11 4.03
6 73.96 0.01 2.80
7 78.31 -0.05 249
8 71.82 -0.76 14.38
9 69.09 -0.13 1.17
10 81.48 -0.13 2.95
11 90.74 0.17 2.65
12 83.12 -0.11 2.20
13 79.61 -0.41 3.38
14 79.31 0.23 0.74
15 81.11 0.44 1.73
16 76.83 0.30 517
17 95.09 -0.20 0.95
18 83.87 0.08 1.21
19 82.94 -0.31 8.77
20 84.69 0.25 3.73
21 91.71 0.56 1.35
22 95.19 0.03 0.40
23 82.49 0.08 3.08
24 91.39 047 215
25 87.07 0.88 3.24
26 91.96 0.10 0.25

_63_



v = o
= Uitk olgd Y7t =7le) BFHe ASHE &
2o $=ol ute PRI LuATt TUL shel AHES S YA B A3 FFLF
o YRHE e BRAT Aol 9 @+ ANtk FUF A Mny F9F =

= s
ke A9 I vlmstel A -18/+25mesh EER wud TUSHT YARETE BYch

Mesh(%)

+5 5/+8 | 8/+12 | -12/+16 | -16/+18 | -18/+25 | -25/+35 40
1 | 0.00 0.00 257 5.50 16.09 49.88 25.97 _
2 | o071 17 54 27.49 28.60 19.58 6.09 0.00 -
3 | 000 | 6639 26.79 401 2.83 0.00 0.00 -
4 | 000 344 56.82 6.60 0.78 32.37 0.00 -
5 | 000 0.00 0.00 0.00 0.00 75.08 24.93 ]
6 | 751 | 4809 30.09 14.03 0.29 0.00 0.00 -
7 | 000 | 2647 41.68 26.42 344 201 0.00 -
8 | 123 | 2905 26.71 3453 476 146 227 ]
9 | 1149 | 4345 2317 15.96 2.80 0.36 2.77 ]
10 | 055 | 2847 2841 29.98 7.09 194 357 ]
11 | 0.00 0.00 143 8.75 11.16 50.96 27.71 ]
12 | 000 334 8.44 32.75 34.68 20.76 0.05 -
13| 000 | 1876 4157 29.65 531 4.66 0.06 ]
14 | 000 | 4204 36.41 1755 0.53 0.13 3.35 -
15 | 057 | 4320 4357 817 374 0.76 0.00 -
16 | 0.00 0.20 518 34.90 16.46 35.25 8.01 -
17 | 0.00 0.00 0.00 0.00 0.00 14.37 85.63 -
18 | 280 | 10.77 23.26 2417 10.12 12.71 16.18 ]
19 | 0.00 0.00 0.00 0.00 1.85 68.79 2937 ]
20 | 0.00 0.00 0.00 0.00 323 94.32 246 ]
21 | 0.00 0.00 0.00 0.00 167 85.09 13.24 _
22 | 0.00 0.00 0.00 0.00 0.00 12.79 87.21 ;
23 | 0.00 0.00 0.00 0.00 0.00 0.00 75.60 24.40
24 | 0.00 0.00 0.00 0.00 2.87 78.89 18.24 ;
25 | 0.00 0.00 0.00 0.00 0.00 88.76 11.24 ]
26 | 0.00 0.00 0.00 0.00 0.00 68.82 31.18 }
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® 13. fredwe] #4
AlE HS FE(%) | BEEE(%) | Calcium | Magnesium | Sulphate | Chloride
1 1.52 0.020 1885.75 3609.38 191.54 61121.33
2 4.31 0.027 1186.00 5842.63 265.22 56908.00
3 942 0.034 493.75 4291.75 153.30 55556.33
4 11.68 0.011 1014.50 6229.38 217.57 58845.67
5 2.09 0.052 952.50 2768.25 127.38 62729.33
6 10.59 0.027 1029.25 4380.25 163.27 60704.33
7 490 0.001 192.00 1883.88 71.47 40271.67
8 711 0.029 1893.75 2871.75 153.27 54022.67
9 11.36 0.067 713.50 9485.13 416.84 50782.00
10 3.88 0.021 951.75 3216.00 152.92 58005.33
11 2.97 0.035 1448.00 6771.75 331.27 58113.67
12 3.79 0.047 534.75 2384.00 119.55 61351.33
13 8.77 0.029 3953.80 8633.55 348.39 53910.00
14 0.06 0.001 673.52 42.98 10.32 65496.00
15 1.69 0.010 206.73 70.76 11.35 66068.67
16 1.45 0.016 1105.62 1412.28 38.61 61991.00
17 0.00 0.530 3029.03 353.23 0.63 63594.33
18 0.01 0.012 159.45 82.50 7.23 63392.67
19 1.91 0.143 726.75 2559.88 121.28 60836.67
20 241 0.067 249.75 1636.25 67.26 61073.67
21 0.04 0.013 359.50 167.88 24.49 60913.33
22 0.19 0.011 23.15 110.33 1.21 58399.33
23 4.78 0.031 8169.50 1214.88 276.28 57990.00
24 0.14 0.064 166.00 1627.00 101.10 54772.33
25 0.08 0.051 364.50 939.88 51.30 59867.67
26 011 0.000 193.97 70.34 0.71 58446.67

A el A AlRE e FLFe] FRE AW B ERELY, v JLE, 79

Had, ALY, UedYY $o2 UEF gl AAY, AAaE Eu v vdld g

TE F5Y T 7HaE, T ArE ol8F Faw, JIEA 7t ddas, FBE HRE F
BEE, Z34g, rleds, HEF 992 Y5 U4 FEE, = 37t vlg vieks &, 1%
g 71 4T, IS o8 UEF 1/2EE, fok8 fElololAas, 425 R =2
A9 Tol AFez AWEHL v Hu - &84T FFE FECd Y 7 tEas, ve
A F4, FHLTLE, F2aF 5ol du =9 AFL FE BAE = AAE FFF
B Z®2 ARE AFe vk Bl o, @S 289 AYEERRNLY, T SR H
Zan nlavES HJ7F A TFIFPo2 Ax$ Alpen Salzg, #lolz 2|2 (2F),

oz ZFAEE T5HPoZ AHA

o Ed4 F2, 37 1840}
gel

_66_



AL
! ) U AR AR AR U AR U AR U AR A
27
Az wuko] 5 Az
Altoj= TR ofuled 4 ulo] L El=L b
=l ESR SR AE
Pu | A 294 294 ROk 299 A4 | Ad9
Jelolals o2t 8
ARII | e 9 | paa s Aoqiee | SRS
UEF N AL 5 Ez g
B JEFN % | JEE70% UES 73% | B E-
AFE | % o ut ot A}l Fole]ol A |
b AR | ol T ovd A TS
EAQ ol e 1 A AL 790C124)3¢
AAAZAA | $- L] ol X2 F o] AATLY
=gy ey P e
TEAA A | AL =4, A=
£l =
A # Zdjoeldl ZZ]ogA Zgolgdl | oA Z@]o el g | g
e 500g 500g 600g 350g 1Kg 150g 250g
74 14,0009 1,800 5,000 6,400 45004 6,900 3,500)
A4
_ | A4 ) $dolo] L
AFEY | spgEE et o= UERF e EiEvat=:
AFA
AR
A = ek
= ] 1) 3 o
a1 ARHl= | EpEAE | EEgEE ol o] QB evat
[e] O 2 = O]Oﬂ
B4 il A g |
i} HALY), | 0% w71 | A | FEEis Shehx
=] A% - o _ L2
8 5(7 u‘l_.‘é.Xz — %:_?]5:’]_}__ % iﬁue]_ Z‘:}‘/\ === T
o sEEn | 22 10% B
T E T Aok = | B3k = el
7 r&AE °‘] oo \__\__iL <) = H _,_U] 7H7 o 7]_ %%_ 7@ }_E]%—@'Z
_ vglo] W | delER | AT | 22 x| A o= | 1/2%2 -
A ) xR o | FEEE
, | ol e | Sk s ¥ | 23S & oMy | vEF 3 o L
E X O] NN
0| oblo) Bo] | B% ok | ol Sizlsp A A -9 el B
Sotl 2 | VnkEollE
e2)ke- 2t
A i LA
Al 24 Zilolekel | 2wl | Edlleel | el | Sl =R Zoligl
gkl Sog 1B0g 130 A 202 g Vg 400g
7+A 1,990 239091 239091 6,050 60509 | 29909 | 87009 | 58009
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Al
A
Ak o ot o
A % 3) Taiten Biotech A
o HEAF )
A} CO., LTD T3-S A
A5 AN A A A A A A A A
XD
BRSNS Adag v | oo AA Aol Na
Todi M A7} shek AgaLadat w9 A A K= ®H
odine,ca, A 3¢k a N KE
AZ | K A7 ° ;L} :1;} A, =) 70}1 Ca el A A s =
R NN ) stebbead | sheksbe |
54 1992% NaCl | Iodine,ca,Mg, 20-50ppm o F v
_ 25-35ppm ) _ Fates _
AFaia | K 371 i lodine 7} Sk
Iodine #H7}
A A 70.0% NacCl ~
ca,Mg K3 7}
Awd | g Ry Zgodd Zd g Edlog Zgodd
¥ 600g 600g 300g 400g A 500g 180g
7vA 4,000 6,000 2,700 3,000 15,000 11,000
)3z Al Sal A Pure Salt Natural
X AL
= pen Salz . ure Sal Salt
AR
R =9 | ozAEy | FAds | RAds
S = F S F S
A28 . aa . H}T_W ine Sea ine Sea
Bourdic Bourdic Bourdic FA 3] A} Salt Salt
} B3 ) A A A }
A | A9 A9 ¥l AT | A2
A9 559
FUHNY | S A T E
WY R | A dg 2 | gk |5 e
%3k 7] A AT s e 5 age | Aaee,
_ T | LS = HE | A4, %
AE | AR e _ s<k e | AT
AA.ge | 925% rHEe | W, 24,1 | B
I ET o 97 gl e ghal
AW AA | 35%9ET | 2, EF T |t LATY
99.9% _ 99.9% A g
9 999% [2.0% %=, | A Skl | AF 1-0.9mm
5% 29 | g4
. 7N A NEA; NEA; EUEA Zd g N A} 7N A
A=
250g 250g 250g 250g 500 400g 300g
7+A 11,800 7,800 7,800 5,000 8,000 12,000 10,000
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B All Natural 0SEA Salt
A ¥ 2E49
SEA Salt Coarse Grind
AR
A7) e o] =
MORTON _
B Redmond Minerals, Redmond
A 23 A} INTERNATIONAL,I .
Inc. Minerals, Inc.
NC
1 A S CEDE
AN A g &} = Ry
99.55% Ay, Ay, | O TS
A8 99.99% Zg, &l
g0 S1= Xﬂ Akel }1\_]_—71‘:_]—% 71-:_]—"5_1 ] ,l]]—_j_];” EEY
== IEFQ TR
g=d= m|v A x}7
AE | AFaF AT, g :; E}] 1 o }; A7 #o B
= TR,
=4 | g 2 Tolg ot T el
. gl o)A H gl
A %3 ° c
750¢g 737g 255¢ 453¢
7+A 10,0004 12,0004 13,000 19,0004
B BILLUR
A
AFA
A2y ©]7] &5 olH =
Rafine
} . WesternSalt DROGHERIA& SwissAlpine
A =3 A} Billurtuz .
5 RefineryptyLtd. | ALIMENTARIS.R.L HerbsLtd.
an.
Skl A A A Sigs Aw 100% Az 2 2F100% | 7%, AAA
JEF g9
O] ‘440% ZH Xﬂ =3 ;g Xﬂ P=1 o 7] = =] 7]-
N steFT | NaCl 98% L o e
A I B Gt F 2557]
=4 " T 88% o)A} 96% ] e A%
° et | 251600 " s Sl A
: e ER
o] )
18914
_ Zgxe
A = gl ~ -4 gl
; 500g A=A
= 300g 250g 60g
250¢g
7+A 12,0004 4,500 6,800 3,500 7,700
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age FhE ERAEEY FREFS dEd BF 031~3.74%, LA 0.02~0.98% BA <
o uje AL 001% HlAA T Qe ALZ BaE ri2009. Valdimir M), 24

o FHS AHETE AFo 7 ®ol] FRE EFEL CaSOsolt). 53] YA 7 Zol
ZA5tH MgSO.9F MgClhe A Fol 7HE go] A3t}
£ 15 2FgF R e 4254 54
($1%)
a4 L4 A <
NaCl-3 & (%) 97.72 97.36 99.80
SO, 33 (mg/ ke) 3,529 5,290 380
x 16 B84 B FHF
($1%)
RIge: A< A
EIRTR 1.84 0.29 0.01
® 17 BExE B2 FHF
($1%)
RIge: L4 ST 4 HIGHE
CaSQOy 0.5-2.0 0.5-1.0 0.5-2.0 Saturated
MgSO4 Traces 0.2-0.6 =l =l
MgCl, 0.3-1.0 =l
CaCl» =T
NaSO4 =T
KCl 2
NaBr =
S 1-30 0.1-1.0 1-10

_70_




wK

el se] GAolA 20093 % 49K E

o

o)

fzF AEE ‘099 6814 A4

=z
LS

]

9l 7

ot

BH
0
"

no
Hlo

e

o7

]

ERTEI

2008

ST 2003, 2004, 2005, 2007 %

-

d

shsich. A4

=

PR
S

mjp

7](Burrows, USA)

il
™

wK

T

Him

o wE

1

~

7t A%

BH

"

=

il

~u
il

g A AT

= ALl

Fol7h 1

~—
o

"

3} e £4sk Edo

g

o =

__o_l

4, 4784 ol

o)

2009 6¥ 29l AA

2704

St

A4

el
T
p

A

SER

2 ANEE A4

0|

()

= 9.50%

o

&
T

7] 14.58% N A 14701¥ A3}

7] 0.01% ol A]
0.032% =283 26709 0.021% It

=

o]
e

Bn

Atk E&E

Fed A A7 871l

=)

[e)
e B

T 8R%E
7t

4o} 267049

=)

2 A

T
T

=
[

]

S

e} tha Aol: AT AA

18)

-
it

2k (
10%
o] 5%7tA A

EEE

7V =

=
[

]

S

/\o]_ ”L”.TL]— //bu %}]\_% }\1 }\1

A% 7hd A

AR
AN

9

gt 2 olF 15749 A%
1o oAl el

A= 0

ok
=2

il

T

o
lo

A

HolW 2 o|FelE wEAo R LehbE MA

_71_



® 18. A 7|7tel WE A g5 JdFEY FEEA unit:%(dry basis)
AHYE | 717 | TE NaCl E4E ZE4L | FAabole AHE
14.58 84.61 0.01 58.22 0.07 0.15
09.06.29 0
(£040) | (2011) | (£001) | (¢1.10) | (x0.01) (£0.08)
10.38 86.20 0.027 56.27 0.21 0.03
09.08.25 2
(£0.08) | (£0.20) | (£0.005 | (£0.28) | (x0.01) (+0.00)
997 88.47 0.018 55.19 0.21 017
09.10.20 4
(£0.09) | (£094) | (x0.004) | (+2.78) | (20.00) (£0.02)
8.67 86.99 0.019 55.85 0.21 0.14
09.12.20 6
(£0.05) | (£0.89) | (£0.004) | (¢1.69) | (0.01) (£0.01)
5.68 84.84 0.032 55.75 013 0.07
10.02.20 8
(£0.13) | (£2.32) | (20.001) | (#0.17) | (20.03) (£0.01)
578 87.11 0.016 56.65 0.20 0.22
10.04.20 10
(£0.03) | (£319) | (x0.001) | (£0.52) (+0.01) (+0.07)
7.33 99.00 0.016 56.96 0.18 0.21
10.06.20 12
(£0.01) | (£0.28) | (+0.001) | (+0.23) (+0.02) (+0.02)
950 99.00 0.020 59.33 0.16 013
10.08.20 14
(£0.08) | (£0.33) | (x0.001) | (+0.33) (£0.00) (+0.01)
8.69 90.98 0.008 59.89 0.14 0.07
10.10.20 16
(£0.37) | (£091) | (£0.001) | (20.28) | (20.02) (£0.02)
5.33 87.09 0.006 5751 0.16 0.12
10.12.20 18
(£0.56) | (£055) | (£0.002) | (0.31) | (20.01) (£0.03)
4.78 88.75 0.010 59.03 017 0.07
11.02.20 20
(£0.07) | (£0.35) | (£0.002) | (20.28) | (20.02) (£0.01)
495 90.71 0.006 57.20 0.14 0.19
11.04.20 22
(£0.09) | (£056) | (£0.002) | (£0.37) | (0.01) (+0.05)
6.81 88.89 0.013 58.45 017 0.19
11.06.20 24
(£0.01) | (£044) | (x0.001) | (£0.08) | (20.03) (£0.03)
8.32 88.82 0.021 5948 0.16 0.19
11.08.20 26
(£0.04) | (£0.69) | (£0.004) | (20.26) | (0.01) (+0.05)

1000 -

o8B0 -

6.0 -

240 A

920 A

200 -

(%6}

BB O A

6.0 -

840

820 -

g80.0




18
16
14

12
ey |

O mMOBm
]

¥
M

¥ 9. A7 wWE A g4

0.10
.09
0.08
0.07
Q.06
(%) 0.05
0.04
0.03
0.02
.01
0.00

B

10 12 14

MBI

16 18

7|2 (R

23 10. A7k e Ad g5 LD EEE FF (%)

0.50
0.45
0.40
0.35
0.30
[%D.25
0.20
0.15
0.10
0.05
0.00

10 12

14

ME7|7H

a9 11 A7z mE A g5
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E 19. A7) BE A g5 Adhe] MA
A7 713%
2N F A L a b
- ()
83.57 013 143
09.06.29 0
(£0.60) (+0.03) (£0.17)
80.26 012 1.37
09.08.25 2
(£0.89) (+0.02) (x0.05)
83.66 -0.05 114
09.10.20 4
(x0.52) (+0.01) (£0.00)
83.99 -0.03 1.35
09.12.20 6
(£0.27) (+0.01) (£0.06)
85.05 0.02 1.39
10.02.20 8
(£0.67) (+0.02) (£0.06)
88.34 0.03 152
10.04.20 10
(£0.53) (£0.00) (£0.03)
88.74 -0.03 1.65
10.06.20 12
(£0.26) (+0.01) (x0.02)
84.14 -1.30 0.81
10.08.20 14
(£0.71) (+0.05) (x0.01)
84.77 -0.19 1.37
10.10.20 16
(£0.25) (£0.01) (£0.04)
88.45 -0.07 1.63
10.12.20 18
(£0.14) (+0.01) (x0.01)
90.14 0.03 1.72
11.02.20 20
(£0.28) (£0.00) (£0.01)
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unit: %(dry basis)

T = NaCl E8 THE Gatol 2 AR
15.02 92.66 0.02 57.69 0.04 0.14
(£0.30) (+0.38) (£0.00) (x0.17) (x0.02) (+0.06)
14.70 88.62 0.02 58.82 0.03 0.15
(£0.64) (+0.96) (£0.00) (x0.61) (x0.01) (+0.03)
14.58 84.61 0.01 58.22 0.07 0.15
(£0.40) (+0.11) (x0.01) (+1.10) (x0.01) (+0.08)
12.74 82.88 0.06 56.13 0.22 0.19
(x0.12) (+1.76) (x0.02) (£0.68) (x0.01) (+0.02)
14.89 91.45 0.03 58.90 0.03 0.09
(x0.21) (+0.29) (£0.00) (x0.19) (x0.01) (+0.03)
15.31 87.90 0.02 59.21 0.03 0.12
(£0.47) (+0.58) (£0.00) (£0.76) (x0.01) (+0.02)
14.90 85.72 0.02 57.35 0.05 0.09
(x0.21) (+0.23) (£0.00) (+1.10) (x0.01) (+0.03)
13.62 82.79 0.05 58.37 0.11 0.12
(x0.17) (+1.65) (x0.01) (£0.29) (x0.02) (+0.02)
15.0) 70 < 0.15) 40 < 1) 0.2>

ARA] 7] L a b
1 86.33 0.10 146
= (£1.19) (x0.02) (£0.03)
5 AL 86.26 -0.07 1.71
= (£0.22) (0.03) (£0.17)
6541 83.57 0.13 143
= (£0.60) (0.03) (£0.17)
792 84.34 0.08 1.65
= (£0.32) (£0.02) (x0.07)
s 84.21 0.11 1.54
= (£0.78) (£0.01) (£0.02)
591 85.12 0.08 1.81
= (£0.32) (£0.02) (£0.11)
6541 84.98 0.10 1.34
= (£0.53) (£0.03) (£0.09)
21 83.63 -0.09 1.56
= (£0.59) (£0.01) (£0.10)
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unit:%(dry basis)

i

atol

AVE:

o | e

06
(+0.014)

Q1

0.25
(x0.01)

0.24
(+0.14)

0.083
(+0.030)

0.22
(x0.01)

0.20
(x0.05)

0.214
(x0.079)

0.20
(x0.02)

0.28
(+0.14)

0.039
(+0.004)

0.23
(x0.03)

017
(x0.10)

0.15)

1

0.2)

-0.16
(x0.01)

(x0.06)

-0.20
(x0.03)

(x0.03)

-0.12
(x0.05)

(x0.16)

-0.19
(x0.02)

(x0.07)

unit:%(dry basis)

o\
jut o
P

3 ako] &

T

AFE

55.11
(+0.41)

0.33
(x0.01)

0.18
(x0.06)

59.60
(+0.72)

0.32
(x0.01)

017
(x0.08)

o
(L
H1

54.06
(x0.65)

0.30
(x0.01)

0.25
(x0.04)

L
H1

54.22
(x0.10)

0.25
(x0.01)

0.21
(x0.03)
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unit:% (dry basis)

z7]l % | G3EF E&F Zda SHAF o] 2 AHE

e 498 84.60 0.09 63.67 0.24 0.17
T (£1.00) (£0.41) (£0.02) (+4.34) (0.06) (+0.05)

e 6.30 87.75 0.04 59.02 0.23 0.19
T (£1.25) (+1.68) (+0.00) (1.16) (£0.01) (+0.01)

051 8.43 87.35 0.05 58.60 0.15 0.10
T (£0.79) (0.67) (+0.01) (£2.73) (£0.08) (+0.06)

_. 9.98 90.00 0.03 57.80 0.20 0.10
T (£0.31) (+0.55) (+0.01) (0.32) (£0.02) (0.02)

05U 10.56 88.47 0.04 54.29 021 0.15
T (£0.37) (+1.06) (+0.02) (+1.40) (£0.01) (0.02)

L a b
e 76.06 0.61 230
T (£1.49) (£0.04) (£0.17)
e 77.25 045 3.01
. (£1.05) (£0.01) (£0.07)
80.75 0.54 261
05d%=
(x0.65) (x0.03) (x0.09)
_ 75.74 0.72 1.85
. (£0.75) (£0.02) (£0.12)
. 75.20 0.61 1.80
. (£1.10) (£0.05) (£0.26)
T RAJAEE AR WE
A B o= A (g/cc)
20034 2111 (+0.008)
200434t 2.023 (+0.006)
2005 4t 2,012 (£0.016)
200734t 1.994 (+0.006)
2008 4t 1.970 (+0.006)
2009\ 694k 1.987 (+0.005)
ol SEM %2 34 =A
FAM] AR A S o83 A5 ¥ @ FHFZE 10082 FistoA] BESATH (2
16). 1% 1604 HE= uie} o] AT eHjd &g dF5 ?Wﬂ% LH‘T‘ of m Mg F7to]
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2. 16. Scanning electron micrographs(SEM)2] =43 (x100)
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QA = A A g5F
T 20, AFE(%)

¥ 35 FQ uu " ek

T = %&'gﬂ' k] A3 Hh
c PAE AREAST | HraA S _ i
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)R A Y
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(F$:mg/kg)

H
HE | Na | Ca |Fe| K |Mg| P Cu| Mn | Zn| As | Cd | Pb 5
(ug/ke)
1O - 1O
shek | 352,127 | 1,470 |7.00 | 6,630 | 9,540 | 9.00 . (5 000" | 0.06 O]_% 0.01 E,%% 047
° 0

+ LOQ(mg/kg)=Cu 0.279/AS 0.065/Pb 0.018, * * Mn = 0.0048 mg/kg

= |
A7 g Ao A% Fe¢ SFsAYT 1 AR AWERWA ¥ 399 P,
A7 nd e 4% B AHFE AF Ay FolRon o wa bY Re
£4AE B A Fe g5 AHHFE JEET. JtEAR T A e Ay Aol 4
NA4% &0l Yol Aog Bt AYALTY ¢ 4E v 2L5E 5
& &4 Atk
X 39 AAHHETF &
(F%1:%)
No &
W 79.70
10W 82.55
20W 83.25
26W 82.00
30W 84.56
3DH 96.67
5DH 96.98
7DH 96.93
9DH 97.35
60RH 97.03
90RH 93.41
120RH 92.10
150RH 91.35
180RH 92.78

@ A4 Pyl de FA =4

E 408 £30 AgrFoR 4 24 @ AT 288 A9 AAaAL TN A7
% g gasts 2%E Ryth olgle] gAY T AR TANE BEE AA EI}
WA AA etk NaCl §e 7h5A2TolA Aelazte] 57F 8545 the BopAs
AoE o™ YEAYT oA FAE ATL RATh Aol gHe AT B
AL A3E B £ GEAYTE Aol A5E delATL AEHT G4 AT
Akl A5E GAE ANE RYTh ARGFE AATY G TlA izl Hshe] sk
.
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A 7o g AdussE AWEd "L 2% 7haAE 77t tizTel Hlste ot
Ae A¥}E BYrh 12083 1802 AT TE 83.637 83012 A A 73.28¢] H|ste] B
T7HE Bk & & g9 #717F 2old 2nE Btk AAAdTE 4 P =5

T A%e Bt PR AT BF ga velxls dats Hvh

unit:% (dry basis)

SR

3l = TSR [ d3dER | BEE | 394 FAele | AR
a 14.58 84.60 0.021 58.22 012 015

on
(£0.40) (x0.11) (£0.010) (£1.10) (£0.01) (£0.07)
W 2.80 87.06 0.019 62.08 0.09 0.16
(+0.08) (£2.10) (£0.022) (x0.73) (x0.01) (£0.04)
10W 2.58 88.07 0.022 60.60 0.08 011
(£0.09) (£0.43) (£0.004) (+1.85) (£0.00) (£0.03)
20W 2.76 82.72 0.042 64.41 0.09 0.19
(£0.07) (£2.66) (£0.006) (£0.85) (£0.01) (0.05)
25W 240 84.76 0.019 58.80 0.10 0.13
(£0.11) (£3.46) (x0.007) (x0.73) (£0.00) (£0.04)
30W 270 87.85 0.025 58.42 0.09 0.13
(£0.10) (+4.86) (£0.011) (£0.60) (£0.00) (£0.01)
3DH 4.88 81.03 0.012 66.93 0.13 018
(x0.12) (£1.66) (x0.001) (£11.85) (x0.00) (£0.04)
SDH 494 86.22 0.026 57.55 011 0.14
(£0.12) (£5.04) (0.008) (£1.39) (£0.01) (£0.05)
"DH 448 86.65 0.021 57.61 0.10 012
(£0.08) (£348) (x0.009) (£0.52) (£0.01) (£0.09)
GORLI 293 87.21 0.017 57.63 012 0.19
(x0.09) (£1.62) (x0.001) (x0.37) (x0.01) (x0.07)
120RH 3.39 90.55 0.015 56.81 012 0.16
(£0.79) (x042) (x0.003) (£1.94) (x0.01) (x0.03)
180RH 3.07 88.18 0.015 56.64 0.09 0.09
(x0.12) (£6.65) (£0.004) (£1.03) (x0.01) (x0.06)

() #aZ

F 412 vy g

E
ok
i
Mo
1%

ol
£
p\v
o3
9
N,
rr o

Holth. Mg, Ca 8 K #&& A 779 tha Aol
S glou Hel ¥ 19 £ BT Mg e AF 2 AEAT, Ca @
e AAEA T HTA FhFe] B AAES Rth KFF A4 AF 2 A Tl

FARE A7HE BT BEAYTANE Ca FFol 038 F7hels ARE RYoH Mg

>



TS OE ATy ga vt vl HA Jepgth ARSI AL E
SE7EFez E o MA i%aHLg‘r 1808752 8] Tl A 155 (Mg: 5000ppm ©|) o]
2 Zashs 278 2grh Cax 2000ppm ©|stz WoRT H& F3E Eyrh

F 41 AAE & odlE o7

(2] ppm)
Con. W 10W 30W 3DH 7DH 60RH 180RH
Mg 9,540 1201 | 3.816 | 4,127 | 6055 | 6.184 | 5,037 | 3,905
Ca 1,470 1,976 | 1489 | 1,482 | 2241 | 2,079 | 1215 | 1,389
K 6,630 4,808 | 4,258 | 4,520 | 5618 | 5647 | 4,791 | 4,431
+ LOQ(mg/kg)=Cu 0.279/AS 0.065/Pb 0.018,* * Mn = 0.0048 mg/ke
R 42 A} gl
L a b
73.28 0.56 156
Con. (+1.31) (£0.04) (+0.35)
W 7248 0.69 0.93
(+4.74) (£0.01) (£0.05)
75.74 0.66 110
10W (+0.52) (+0.03) (:0.07)
7548 0.66 0.79
20W (+1.12) (£0.03) (£0.16)
76.05 0.74 0.84
W (24.32) (£0.06) (£0.11)
7743 0.69 0.96
30W (+0.32) (+0.07) (+0.18)
7711 0.63 152
3DH (+0.42) (+0.02) (:0.13)
79.52 0.67 135
5DH (+3.65) (+0.05) (+0.04)
80.76 2209 1.05
7DH (£65.78) (£0.14) (£0.21)
77.92 1.90 0.89
9DH (+1.60) (£0.12) (£0.24)
85.16 207 114
60RH (+0.70) (+0.10) (£0.02)
78.50 1.89 0.79
90RH (+0.97) (+0.08) (+0.17)
83.63 201 122
120RH (+0.26) (£0.18) (£0.01)
83.02 197 0.78
150RH (+2.38) (£0.07) (£0.10)
83.01 1.84 1.08
180RH (+1.40) (+0.08) (£0.15)
) &
AYGNN & el FAR 2R sulfure] FFE BASYT UETY sulfur $FE
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1400ppm ot} Ae] Fof sulfur EAe) 74 TIH7} Y 2 A TE AFAY T
2 geoz seAeTe Yep

X 43 AA T SulfurS) FFe| W3}

Sample wt% A4 E(%)
Control 014 -
W 0.08 42.86
10W 0.07 50.00
20W 0.08 42.86
30W 0.07 50.00
3DH 013 7.14
5DH 0.11 2143
7DH 0.12 14.29
60RH 013 7.14
120RH 0.12 14.29
180RH 0.09 35.71

AT A= (g)
Con. 2103.90
w 2027.98
10W 1957.50
20W 2464.86
25W 2744.95
30W 2799.16
3DH 2251.62
5DH 2554.99
7DH 2045.72
9DH 3194.87
60RH 2668.79
90RH 1877.07
120RH 2254.02
150RH 2022.76
180RH 1846.32
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o] &3 diAol UEgen g Fee €At A5-E 2R Byl "EEHT Y
A A7E Ay T FolAe ZH#E BAh VAT AAAE A ATte]l A-E YR
A77 AR E A BAth A2RHo 2 x| Hgte EE AHFe 2P BYo] AT
T AotAle ZAE Eiok iz 200534 AEE vlastHE W 2% A3 ¥ Aol
7F FESETE 200534k A9 Aol Zr|E B2 ztolE Holil tt

‘05 60RH
3DH 90RH
5DH 120RH
7DH 150RH
9DH 180RH

a9 19 AR T 27 B AR

(8) SEM
FA AAEE RS o 8% 279 AP % EETEE 10002 Srhstlq BAHL (
¥20). 77 20014 BE shsk ol AFHLTY AEHYTAHE AHRRA vIAT Fho
P45 A o3 ATE 2005347 200884k TR FAH FHE BTk AN A
N 23 ARRRS B& EUY BASC 9% 2% §2HE Aol AT Aoz

s .

§

—_

filo
H~l

I=]
8§42

\ 'l;;:{ f‘\
25 )

A: Con. B: 20051{3/& C: 2008134+ D: 25W  E: 7DH F: 180RH
. 20. A7 ¥ Scanning electron micrographs(SEM)2] E-44(x100)
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47, 2008 5L FEE(%)

%) < 1 2 3 4 5 6 7 8 9 10 | 11 | 12 &
0~19 0
20~29 0
30~39 2 2 1 1 1 7
40~49 7 6 2 2 4 1 1 2 4 29
50~59 11 9 3 14 3 2 1 2 2 5 52
60~69 4 9 7 5 7 7 6 5 5 10 6 71
70~79 3 3 12 6 13 | 11 8 13 |15 | 14 | 11 | 10 119
80~89 3 4 2 2 7 12 7 6 8 6 6 63
90~99 1 2 1 2 11 5 2 2 26
100 0

Il 5 == thermocouple(T-type, OMEGA, USA)2 ©]-8-35}
A(TR72S, JAP)ol AZAE A= 43 AR (Datascan7327, UK)E

I

0150 oxl
ol
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o

9

oy
fr

917 e&E 21.16~26.26C q.ﬂﬂqg H 23.60CHgeH, Ao
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of ol
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N2 F geTel FA F7h Eol BE ATl vlale] wnd & AE BT B%
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(e91%)
A= HAE 42% 63% 71% 93%
Control 100 97.5 99.3 104.9 114.7
A 100 99.7 1004 102.2 113.9
10W 100 99.9 101.2 102.4 111.1
20W 100 99.8 1004 102.6 1121
25W 100 100.0 100.7 102.0 109.5
30W 100 99.8 100.3 1021 112.8
3DH 100 99.1 1004 1041 112.3
5DH 100 99.0 100.9 103.3 111.9
7DH 100 99.2 100.3 103.2 111.9
9DH 100 98.9 100.2 103.5 1194
60RH 100 100.3 101.3 104.9 115.0
90RH 100 100.0 100.7 103.1 113.0
120RH 100 100.1 101.1 104.0 1124
150RH 100 99.8 100.7 1021 109.0
180RH 100 99.8 1004 102.0 109.3

A F 23 44Ess AVEE g 39 BE AYTNAN dAhE HAth &
A% e ol sl L'gkel #h Fol BE AFTA fAHoR A ey
Ll e 2% AZTFAME Frkste AR Eiif% 63% ol4el AFTANE 7+47
2 ASlsT BT gasttc 2o BAL YRS AYT BT th delAe 2ne 2
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¥ 49 AT 173}

AN = 42% 63% 71% 939%

ot 73.28 7117 61.21 63.41 58.37
ot (£1.31) (+4.17) (£2.18) (+1.82) (£0.25)
W 7248 75.98 74.97 74.63 67.42
(£4.74) (£0.33) (£1.35) (£2.32) (£1.31)
o 75.74 76.02 81.41 73.45 66.40
(£0.52) (£0.66) (+1.63) (+1.68) (£4.32)
oW 75.48 72.56 76.86 74.79 65.52
(+1.12) (£2.42) (£2.49) (+1.06) (£5.43)
- 76.05 74.60 76.38 7315 66.92
(£4.32) (+1.33) (£0.27) (+1.39) (£2.91)
- 77.43 77.77 66.53 7445 64.85
(£0.32) (+1.34) (£1.41) (£1.79) (£1.52)
oH 77.11 75.60 75.50 72.34 64.86
(£0.42) (+1.04) (£0.25) (+1.78) (£3.66)
o 79.52 68.17 72.92 73.47 65.17
(£3.65) (£3.10) (£1.41) (£0.89) (£1.74)
. 80.76 73.27 77.31 7411 66.90
(+ 156) (+1.10) (£0.59) (+1.20) (£2.10)
opH 77.92 79.79 78.14 73.72 58.59
(+1.60) (+1.03) (£0.97) (£2.59) (£2.53)
85.16 71.98 7218 66.78 65.48

60RH
(£0.70) (£0.95) (£1.49) (£2.45) (£2.40)
78.50 7618 73.24 74.21 66.63

90RH
(£0.97) (£2.19) (£1.15) (+1.17) (£2.46)
83.63 75.07 75.04 74.02 60.44

120RH
(£0.26) (£0.91) (£1.10) (£0.34) (£3.27)
78.02 78.95 74.20 7011 66.27

150RH
(£2.38) (£3.24) (£1.35) (£1.37) (£1.47)
83.01 73.56 75.70 73.02 68.99

180RH
(£1.40) (£3.57) (£0.55) (+1.21) (£1.59)
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A= 42% 63% 71% 93%

Cont 0.56 0.27 -0.54 0.01 -0.09
(0.04) (+0.06) (0.06) (0.04) (+0.01)

W 0.69 0.85 0.26 0.01 -0.06
(0.01) (+0.08) (£0.01) (0.01) (+0.01)

oW 0.66 0.68 0.16 0.04 -0.01
(+0.03) (+0.05) (£0.01) (0.01) (+0.05)

0w 0.66 0.81 0.32 0.01 -0.04
(+0.03) (+0.05) (+0.05) (0.01) (+0.08)

- 0.74 0.92 -0.79 0.05 0.02
(+0.06) (+0.13) (£0.04) (0.04) (0.07)

oW 0.69 0.84 0.35 0.05 -0.03
(+0.07) (+0.12) (£0.04) (+0.05) (+0.02)

H 0.63 0.72 -0.93 0.02 -0.01
(+0.02) (+0.03) (£0.02) (0.01) (0.04)

SDH 0.67 141 -0.74 0.01 -0.03
(+0.05) (+0.10) (£0.04) (0.04) (+0.02)

. -2.09 0.33 -0.86 0.03 -0.02
(0.14) (+0.03) (£0.01) (+0.02) (0.03)

oDH -1.90 0.91 -0.93 0.06 -0.02
(£0.12) (0.02) (0.06) (0.01) (0.03)

CORHL -2.07 0.69 0.71 0.08 -0.06
(+0.10) (0.02) (£0.15) (+0.02) (0.04)

SORH -1.89 0.68 -0.85 -0.02 -0.03
(+0.08) (+0.09) (+0.05) (+0.02) (0.04)

ORH 2,01 0.74 -0.89 0.02 0.02
(+0.18) (+0.06) (+0.03) (0.01) (0.04)

50RH -1.97 0.90 031 0.11 0.06
(+0.07) (+0.07) (£0.02) (0.04) (+0.02)

LSORH -1.84 142 0.29 0.05 -0.01
(+0.08) (+0.08) (£0.01) (0.01) (+0.01)
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% 51 M= “b"3k

BRE] 2% 63% 71% 93%

Cont 1.56 045 0.77 112 0.35
: (£0.35) (£0.81) (£0.50) (£0.51) (£0.27)

W 0.93 013 034 0.83 0.03
(£0.05) (£0.02) (£0.21) (£0.21) (+0.03)

LOW 1.10 0.96 2042 0.99 0.18
(£0.07) (£0.23) (£0.17) (£0.29) (£0.11)

OW 0.79 0.38 2028 122 047
(+0.16) (£0.43) (+0.36) (£0.14) (£0.30)

W 0.84 0.07 2076 101 0.44
(£0.11) (£0.15) (£0.08) (£0.18) (£0.31)

S0 0.9 0.06 0.24 132 0.18
(£0.18) (£0.15) (£0.08) (£0.13) (£0.18)

DU 152 0.58 20.81 1.34 0.61
(£0.13) (£0.13) (£0.26) (£0.22) (£0.31)

SDH 135 0.50 0.11 157 0.70
(£0.04) (£0.70) (£0.09) (£0.11) (£0.11)

DU 1.05 0.33 2034 1.50 0.46
(£0.21) (£0.25) (+0.36) (£0.16) (+0.06)

SDH 0.89 0.46 20.56 1.24 0.27
(£0.24) (£0.01) (+0.09) (£0.02) (£0.19)

SORH 1.14 057 20.01 147 0.24
(£0.02) (£0.12) (£0.11) (£0.04) (£0.01)

S0RH 0.79 1.04 20.58 0.96 0.20
(£0.17) (£0.10) (£0.21) (£0.08) (+0.15)

1.22 0.78 20.64 1.04 0.52
120RH (£0.01) (£0.20) (£0.17) (£0.03) (+0.18)

0.78 0.06 0.91 145 0.76
150RH (+0.10) (+0.03) (:0.17) (:0.16) (+0.34)

1.08 0.88 021 116 0.33
180RH (+0.15) (+0.13) (+0.29) (+0.21) (+0.06)

71%, 93% AFFAAM= NEFe AT vsle] FA=7F vlay

63% sk 42% AFTE AT AE Fol7h Faol vhehiA erskeh.

(&<lg)
ol gol 42% 63% 71% 93%
Cont 3448 14 420151 1587.72 1536.24
9DH 3694.97 4342.92 408814 1702.18
90RH 3733.62 3113.69 3508.34 4264.61
180RH 262317 401351 2280.87 3273.82

(14) A =74 A= =4

A F AAY T2 259
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@'ﬂitﬂ FHEET 22 AFTLFE 2704 Hlete] AEr) Yelxe ZaE BT

T 71% ATl By 7] tiH 4= #H3bes AuEE VtFAgTE %% Eel, g5A
EH“E 95~%% W, AFAeTFE= 97-98% HHE EJo. 3% AFTFAME Mg =
87~90% W, E-ADF= 82~86% WS, AP 88~90% WS HAH. o3 A
S8 dide] 2AE of &5 Aol FEHoE HT 2HL

E ago] 52 Frotol 5
o &3 Aol o3t Az Al HT. o83 Ade L ZIMAFE dF & o & T}
s ¥ FoE AT
X 53 U
(&9l : g/co)
REDE AAF 42% 63% 71% 93%
Cont 1.987 2.045 1.997 1.876 1717
(+0.005) (0.009) (£0.003) (+0.015) (+0.005)
W 2.104 2.086 2106 2.094 1.865
(0.006) (0.007) (£0.002) (+0.010) (£0.012)
oW 2.118 2.080 2.082 2.064 1917
(0.007) (+0.010) (£0.004) (£0.012) (+0.006)
OW 2107 2.096 2.109 2.075 1.896
(£0.004) (+0.010) (£0.008) (0.014) (+0.010)
- 2134 2.089 2113 2.091 1.942
(0.006) (£0.011) (£0.007) (£0.012) (0.004)
JOW 2.151 2.089 2117 2121 1.869
(+0.013) (+0.012) (+0.006) (+0.010) (+0.017)
ADH 2132 2.090 2.098 2.024 1.852
(0.016) (0.007) (+0.006) (+0.007) (+0.007)
SDH 2125 2.095 2.094 2.008 1.857
(0.006) (0.008) (£0.007) (+0.020) (+0.028)
DU 2111 2103 2.075 2018 1.876
(+0.012) (0.007) (+0.006) (0.014) (0.021)
SDH 2111 2.094 2.095 2.035 1.742
(£0.011) (0.007) (£0.007) (+0.006) (£0.017)
SORH 2.119 2.100 2.088 2041 1.855
(0.006) (0.008) (£0.010) (+0.013) (+0.008)
0RH 2135 2.104 2101 2.060 1.894
(0.006) (0.006) (£0.008) (+0.029) (+0.011)
120RH 2111 2113 2.097 2.022 1.918
(0.006) (0.006) (£0.007) (+0.007) (0.024)
150RH 2.151 2108 2.082 2.081 1.894
(0.006) (0.003) (+0.006) (+0.011) (+0.011)
1S0RH 2.149 2119 2.094 2.075 1888
(0.007) (0.005) (£0.007) (0.011) (+0.008)

o AN & 57N Aaolth. AUSET} W
S 42% 75} 63% .zaz 71% ART BE ARATY ALAATI ST

23 PAAEE £ 2HHS



2= fha
:'T}‘é]—/l\—u

5t
BhiA gk 3 ol 447

Lhebd A zhol T

AT 2T

) S 93% 71% 63% 42%

e T+
Control 861° 8.65° 7.65° 6.21°
9DH 8.12° 7.14™ 6.78" 5.44°
30W 7.98° 5.21° 468 249°
180RH 7.11° 5.34" 4.88° 2787
200513 A+ 8.49° 8.49° 7.90° 3.99°
20073 Ak 8.58° 7.89° 7.76° 456"

™ columni}] o] A 22 alphabet& Z-& 4279

T A&7 p=0.05, 0.01, 0.0015FE A fo G Aol g

1: good 9: bad

(16) ¥ =

054, ‘073 71% ART=
30% MAAD T A WolFo] 71 HA yEeltem 93% ATl Ads 1808 7lEA T
7FHlad AL A HIlE Ry HE WHilEo] H2 Ayt TeHA AT 43 A

o2 UEh} RS B5A 200 K28 B 98 Row ARHA

¥ 55 2xws

95~98%, 93% AFT= 85~87% FE

Btk 71% A2 Tl A

(h9f:g/ce)

NEDE AN E 93% 71% 63% 42%

Cont 1.987 1.717 1.876 1.997 2.045
(+0.005) (+0.005) (+0.015) (+0.003) (+0.009)

oDH 2111 1.742 2.035 2.095 2.094
(+0.011) (£0.017) (+0.006) (+0.007) (£0.007)

0w 2151 1.869 2121 2117 2.089
(+0.013) (£0.017) (+0.010) (+0.006) (£0.012)

LSORH 2.149 1.888 2.075 2.094 2119
(+0.007) (+0.008) (+0.011) (+0.007) (+0.005)

2005341 2.012 1.751 1.926 2.048 2.044
(+0.016) (£0.006) (+0.006) (+0.008) (+0.008)

2007 1.994 1705 1.957 2.041 2.064
(+0.006) (+0.005) (+0.013) (+0.007) (+0.009)
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2. A 2xo e F4
£ Age AH8E AddL depdE 2k AW stelwel ddeA 20108 % 69l A
e ARE ARESIATH AlEE AR TR 7](Burrows, USA)E o]&3ld TU3 ez B

=
M F A9L syt A9 MRS X0l BE 439 F4 WHE 2AAGL & A
3 =

TE AHYzAL g3 Zoh(®E 56) A Ag &%= 5, 10, 17,5, 20, 25 2 30T Z el A

bl

A7 AR 2o wWE dVEE ZAAE 20T o9 ZANA Ui =L 7A
2 HAth & 949 HS 10~20C HYNA ¥my =& S BT o9 vz E&E 9
T Hwy o AFE B ol AT B8R Feo fARE 23 E BYY.

56. A=l WE FEEA
unit % ( dry basis )
T NadCl =88 Tax kol & AR
11.75 93.03 0.128 58.74 0.33 0.45
con.
(£0.16) (£0.07) (£0.004) (£0.03) (£0.01) (£0.01)
. 5.63 92.56 0.109 59.08 0.15 0.67
- (£0.06) (x0.21) (£0.005) (£0.47) (£0.00) (£0.01)
0= 4.24 91.89 0.115 61.53 0.15 0.57
- (£0.02) (x0.31) (£0.002) (£0.12) (£0.01) (£0.01)
1755 452 90.06 0.122 61.79 0.12 0.57
o (£0.03) (£3.71) (£0.002) (£0.32) (£0.02) (£0.01)
0 491 84.76 0.110 61.18 0.15 0.57
- (£0.03) (£0.24) (£0.001) (£0.24) (£0.01) (£0.01)
o5 540 87.57 0.131 61.13 0.19 0.49
- (£0.10) (£0.19) (£0.001) (£0.17) (£0.01) (£0.02)
0= 6.91 90.63 0.113 59.51 0.18 0.48
- (£0.13) (x0.47) (£0.002) (£0.33) (£0.00) (£0.03)
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B 5. AAEN IE A A
L3k aZk b3t
77.74 -0.40 0.94
con.
(+0.37) (£0.01) (+0.00)
76.74 -0.23 0.82
5%
(+0.04) (£0.03) (0.01)
81.01 -0.23 0.94
10%=
(+1.24) (£0.01) (+0.06)
80.81 -0.19 097
175%
(+1.03) (£0.01) (+0.03)
80.97 -0.19 091
0%
(0.15) (£0.01) (0.01)
78.25 -0.28 092
pihe
(+1.04) (£0.03) (+0.07)
80.14 -0.26 0.87
0%
(x0.33) (£0.01) (0.02)
#58 AT e 279 £ (%)
g A 7t A7 g Az
. 100 97.97 101.56 87.49 87.70
- (£0.00) (£0.10) (£1.56) (+1.81) (+1.83)
. 100 95.14 92.71 81.51 82.44
- (£0.00) (£0.27) (£0.48) (+0.80) (+0.78)
e 100 96.73 89.94 79.24 80.67
T (£0.00) (£0.32) (£2.63) (£1.25) (£0.01)
0 100 95.97 86.16 78.09 77.97
- (+0.00) (+0.04) (+2.12) (+2.55) (£2.56)
. 100 98.14 94.26 82.96 81.96
- (£0.00) (£0.25) (£1.07) (+1.88) (+1.88)
0 100 97.05 96.00 84.57 83.49
- (£0.00) (+0.05) (+1.67) (+1.83) (+1.59)
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100 -+
moish =8
o5
a0
85 1
(%)
20
75
?ﬂ = T T T T T T
con 5 10 175 20 25 30

MlIE 2= (°c)

Iy 21, ARLE WE AFo I3 EFNall) (%)

100 A
o5 -
- To
B5 -
BO -
75 -
70 -

(#8)e5 -
60

55
50
45
40 1 1 1 ] ]
con 5 10 1r5 20 25 20

ME 2= {C)

]
bt
og
s

Oy 22, ALz wE AT FAL FH(%)

040 -
035 A =
030 -
025 -
(3¢ 200
015 -
010 -

005

0.00 . .
con 5 10 175 20 25 30
g 2= (C)

a3 28 AR mE 279 kel FRF(%)
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B3 -
82 - ol 9+
Bl A
B0 S
= B
T8
(..
7B
e
74
?3 T T T T T T
con 5 10 175 20 25 30
ME 2= ()
0% 24 AReEd hE 279 AFLH)
2] FE
R Y
16
14 -
1.2 A
(%) 1 7
08 S
06 -
04
0.2
‘:I T T T T T T
Con 5 10 175 20 25 30
ME 25 ()
Oy 25 ALz wE AT MAHbEh
59. Mgl ute 3¢l A% W (Lgh)
A A
%q]ﬂ" i Con 5 10 175 20 25 30
& g
20 69.92 69.20 67.64 70.64 73.56 66.11 71.05
(1.09) | (£1.33) | (¥050) | (#0.29) | (#0.22) | (+1.54) | (x0.55)
0 70.08 69.63 69.08 69.66 75.58 7217 69.23
(£0.89) | (x0.37) | (:0.60) | (#046) | (£0.14) | (+1.20) | (+1.59)
100 69.24 67.49 64.31 66.41 67.18 66.71 66.14
(£0.27) | (£0.55) | (0.96) | (#0.25) | (#045) | (+1.33) | (x0.37)
150 66.82 66.43 65.76 69.73 71.09 69.87 69.17
‘ (£048) | (£0.72) | (£0.06) | (£1.98) | (x0.87) | (2091) | (x0.67)
200 67.96 68.79 69.94 68.51 68.13 70.96 66.64
(£1.21) | (£0.28) | (£1.16) | (£0.93) | (20.95) | (+1.14) | (:0.64)
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Iy 26 AARLFA o

i

age] A4 M5 (b
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)

T 60 ARLTE A4 W (W)
%R Eni=s
. Con 5 10 175 20 25 30
0 -041 -0.19 -0.32 -0.20 -0.36 -0.23 -0.35
(£004) | (20.01) | (£0.03) | (x0.02) | (2003) | (x001) | (:0.03)
60 -0.19 -0.36 -0.20 -0.21 -0.25 -0.26 -0.14
(£007) | (x0.01) | (£0.01) | (2005 | (2002) | (2003) | (:0.02)
100 -0.26 -0.28 -0.21 -0.28 -0.28 -0.36 -0.18
(£003) | (£0.02) | (£0.05 | (x0.01) | (2009) | (2002) | (x0.01)
150 -0.31 -0.39 -0.39 -0.37 -0.32 -042 -047
| (£008) | (£0.07) | (£0.09) | (x0.04) | (2004) | (2001) | (:0.03)
200 -0.12 0.06 -0.16 -0.19 -0.23 -0.29 -0.01
(£001) | (£0.03) | (£0.03) | (x0.03) | (2002) | (x0.01) | (:0.03)
¥ 61 ABaT A A (baY
=
Con 5 10 17.5 20 25 30
A2
0 0.74 045 052 0.55 0.50 045 0.61
(£0.06) | (£0.02) | (x010) | (£0.03) | (2007) | (:008) | (£0.03)
60 0.97 0.62 0.50 0.58 059 0.63 046
(£0.03) | (2007) | (0.09) | (:013) | (x0.01) | (£0.04) | (£0.04)
100 0.71 0.22 0.27 0.27 046 0.32 041
(£0.02) | (x0.03) | (x006) | (x001) | (2012) | (:005) | (£0.02)
150 4.45 154 149 1.72 1.70 151 1.58
| (£016) | (£0.09) | (2007) | (x001) | (2004) | (:009) | (£0.03)
200 472 6.13 3.80 414 4.02 3.44 4.88
(£015) | (x024) | (2017) | (x012) | (2013) | (:009) | (£0.06)
10
g - i ) i 50 100 i ] 510 i 2010
B8
? b
=]
5
3
2 e a s
i L e ! Z — <
0 T T T T T
Can 5 10 175 20 25 30
ME = (ME=2k)




AASF L5 (5, 10, 175 20, 25, 30°C)oll wa} g ste] A=xw
o] At g7 gk(absolute threshold)S &4ttt &4 g S 8 AAE F=(g/L)e &
620 Itk =3I AR L% (5, 10, 175 20, 25, 30°C)el wte} A st A=z
01% (AE 715, 1g/L) FZolA9 R&ot HEE =7]F*(magnitude estimation)= ol 23

A7 A AF(control)o] A=t v msle] =AsTh

i
D2
ol
>
b

o6 B Aol ASE BA g% AL AW £289 FE

Level g/L mole concentration
1 0.058 0.001
2 0.234 0.004
3 0.467 0.008
4 0.701 0.012
5 0.934 0.016
6 1.168 0.020
7 1.402 0.024
8 1.635 0.028
9 1.869 0.032

B AR Wb A9e BRAEATA 2Tam, B AT ARol Qon, &
AFTA S} Aol g 204049 29 ATAolTh HALAEES £F 9] FAG B
J

a9 27. BSHA

(3) 3A Zk(Threshold) =441y
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(5, 10, 17.5 20, 25, 30°C)oll wa} Hzlste] Azw

T o] mel Azste IS A HIAB(EHS)S Tto] thEA] JRE Hrts)
=2 3t olw) AL&3F FHAMA|= Appendix 14 Ut} F

yoll oF 30 mI¥ ol AAFACE AP H @A E(
ANE7} ZeA] &8 gEXA

T3t Ao

K
o
o
o
o[-r l’ﬂ

ko

Ea

€21
o
(@]
=
)
il
X
i
2
ot
>
o 1z
o e
= o

B AR
H
1
o
i
flo
off
H
olr _lE r‘l)’ l‘-\ﬂ
e |o
og M
3o
E
ok
e
o lo
%0 ﬁ
2>
an
E
o
H
o
oz
o Lo
flo
v
o
_O|L
2
o
o
o
2
[
&

52
o

i
fo
(e
fo
r U
o
)
lo

Akl 7} magnitude estimation Bl olF] AT FHE 01% 42FEd
%7‘35}91‘3}- ABAAN AT Age ARss H8 ddgsidon, A8 AxE
= ol AAFYET. At F=SHAE 93k AR = Appendix 29 lth.

=

3

L
—a-

4]

-
>

6) AR

Z AT FHAge ETe] FAFT Aolg B, 4 MFE Ante] Ao|d
FE g a9zt Brigke Wels glohr] S8 71sketd Bag ol8ste] EFES & F(Stone
and Side, 2004) TAHEA S FHEUTE. AR FAA £42 Xistat (2011)& AHE-3te 433
st

o

T 63 MASF 22 gy Axd A2 ARA 239 A

Variable &4 F%' ( gram/1000cc) Std. deviation

Control 0.570 0.399

5C =8+ 0.367 0.303
10C =g+ 0.568 0.439
17°C g+ 0552 0.480
20C g+ 0.437 0.332
25C A+ 0.369 0.276
30C T+ 0510 0.383

b 297 Side B AFE
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64l ATt

0.1% FXEol A

©
j

(control)

sl
4

pgl

4

2 A

o (p=0.05).

pes

©2 g
ARz §oHQ ol gt AR UEEo, Andoz A

™
)

Aol ol gl

@l

hls

o

il

c
)
=
Slel =2l ol ©|o| o
>l < | 6| | en | — | <K | —
T s N R N
T|lo | |l c|lc|loc | oo
ho]
e
€]
o ol ol o] o>
3l =2 | ] & | o
Sla|sle|s|ala|a
Sl |~ |~ | = | = | = =
2l | N | o]0 o] en
Ele | = | % | & | | © | ®
S| | |6 | |6
Sl = == = =]
Elg RR 2 =% 83
IR |0 | R R I8 QY R
Sl | olc|c|loc|loc| o
e
2l |m W W W W
.m.m%l%l%l%l%l%l
e
SOl | @ @|e ||
6l N|lo|lo| o
= | = | ]| N ®

A
=
)

N
kA

_
o

~—
o

tgem, 7 9

A5

=
=

ol A]
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L

__o._
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FA1 7] Aol
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(=91%)
A8 AA = 42% 63% 71% 93%
093 6¢ 100 97.5 99.3 104.9 114.7
200313 4t 100 98.3 99.0 101.9 113.0
200413 4F 100 97.1 98.8 102.8 1155
200513 4t 100 97.3 99.1 104.5 113.8
200713 2} 100 95.5 97.1 102.5 115.9
20083 Ak 100 95.8 97.3 102.4 1171
. A

Aol MAWEE AvHEE “L7Zke] A BRE A7 Fol A
g d &7 93kZe] s FA vehdth ‘o
452 aste 22 BT 2003, 2004, 200534 AT A% W

Fol wlma 2A itk bgkel AT Gass Ang Bgen £47100 g

90,00
so.oo | 2 —— - "
E0.OD F Nee——g
50.00
40,00 g e
a0.00 I —— onggud A
on.00  F D005 &
gn A —#— 2007 &k
—&— 20084 &
0, o0 . ' : '
2T = 42% 63% 1% 93%

™. 30. "L" kel w3}
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90RH

180RH

3. 33 AF F

A: 180RH B: th=+ A: 180RH B: =
(% 93%, 209 A7} (BE 71%, 209 A7}
8. 34 £% 93%SF 71%A A Y B

A: 180RH B: ‘05134t
(5% 93%, 209 73}

3. 35. AZZE Az
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g 363 ol FUIEIFXR|, FUITHA, Axd, $IF7], 2 - F5 S,
2

=2 7v
zH2gga 2 AR 508 TAGIUTHKIm et al, 2004). Bz

S ] (MTH4100,
SANYO, UK)E 2% 45~105C(+0.3C), AHEE 0~99%(+25%) Bele] 712 B4 & 9
om, ZAE FV|T AFo AXE £F7 i FUIFHAT AxAHE o|FHM, Hx4dS
=0
(e} =

]

ol7t=2 FAsIHY. Az AW &% (Thermocouple,

% (HMP45D, VAISALA, Finland)AIH 2 A xslged, =3

4 £.4EE 3 AR %50 FATHIAE AAHES A%k Azde 42
| ARAAE A5 B2 APAES Ak

Az W F&L % 10989 el E47(ANO6141, KANOMAX, Japan)g ©]§3}e]

H
<
]
e

Q

=

t

O
>

q

9]
Z
plzk
o
9

l>

ZA4stden, B 0.7m/sZ2 Ve tEdez A" HA 30cme] 9453 AEdid A
dde HFoz HASAL, Al Aol X" HAAE(LC4200, SARTORIUS, GER)# =}
E4HAX (7327, DataScan, UK)S o]&35le Alg89] FA WIS 45t PCol 71E33t.
A AlF F 208 HHSR 1E B 63 FAE A HEwgs VIEAen, e
7F 020 =2 W7t dx2E FAA dxz2EF 35T, 45C, 55CH 65T 4%, A
FEET 30% 2 50%9] 25FC] st 33 wtE APES St

Electronic H l i
patrcy —
: C

U=

TT Fan =< Controler
T Temp & ITI

Humi l
Drying sensor
chamber

—_— Constant
temp and humi

Screen
T T LJ chamber

T —

Plenum chamber




Oy 37 AgAA 2H

AL xR ds ZAs7] st A= o8 H

AR HHKeum 5, 1997). Lewis®] Newton WzZ}H 2L
goll A8 zd, Hendersone FEZAHZ o 7|23t A= _‘?_Eg Thompson2]
o

51 |
AAFYGon, o= U%E e oo 4 ()”(4)9} 2. dd

o AzEHL o

A7, MR(H = M= LT

A, B, ky, by, P, @ 2F%
Fegrlel APAE 2] APAA SASY HHF IFAEA ==
ARSI, AzxEde AdAS A, B, ky, ky, p e

O:

Eal=%
T=

T2 713
A, B kl’ kz, P, Q:Cl0+Cll(To)‘i‘az(RH0)+a3(T0)2+a4(TO .

Jotal g Aoz dAsT.
A7IM,  ay @y ay a3 a, 2 ARET
T, : dz22=(0)

RH; : %45 = (dec)

2l (5)ell A ABFAFES S SASe] PROC STEPWISES o] &
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(MR=0.59]] ©]
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Lewis, Page, #4523 5 2 Thompson= @] a4 AL SAS(Ver. 612)9] 1] 4
Y I AEAE o) &3en, 1 Ad9E g3 Zrh
- Lewis2 ¢l
MR = exp( — ky- t)
k, = - 0.3589 + 0.00478 - RH + 0.05891 - RH2 - 0.07786 - T - RH

- Page=
MR = exp( — P - t9)
P = 105698 + 0.0145314 - T + 0.045512 - RH - 0.0045 - T2 + 0.05020 - T - RH
Q = 0.36895 + 0.51558 - T + 0.002258 - T2 - 0.00044 - RH2 - 0.05895 - T - RH

MR = A -exp( — k- t)
A = 59985 + 0.00437 - T + 0.00616 - RH - 0.00321 - T - RH
ky = - 0.6989 + 0.01874 - T - 0.00221 - RH - 0.00558 - T2

- Thompson =&l
t =B m(MR) + C+ ( InMR)? «+vvvvvviiiiinns (4-4)
B = - 6.7736 + 0.33665 - RH - 0.00082 - T2 + 0.00029 - RH2 - 0.00019 - T - RH
C= 04469 - 0.66987 - T - 013732 - RH + 0.0778 - T2 + 0.00326 - RH2 - 0.00001 -

T-RH

Henderson Relollx ZAAA$FE 099452 718 =A Vebgen, RMSEE 0.002250 8 714
e 7S Vet wetA 470e] 2d F Henderson Rdlo] HAY w2z nda s
25t Lewis % PageRd® H& 753 mdz gFodc)

B Ao AMSE AL dog® AT Add steEd FdolA 20108% 69 224



E 662 XA B T 3 FES UER Aotk F SRstE 1.5923gel9leH,
18, 3% 2 78] ztz} 05324g, 0.4672g 2 02561g0 24 % F#FAste] oF 80%7}
S E AT 27188 1378%01% e, AZATE 7R T 638%EAM FF WYY
o Frg 6~8% FEAA A7 olFo|Hh

AZAZHE) TEHs(g 35 (%)

0 0 13.78
1 0.5324 13.09
3 0.4672 11.38
7 0.2561 6.38
15 0.2034 5.00
20 0.1332 3.32
Al 1.5923 .

Aol Ao}l o] AZAZF 8B T4 WMIE exponential 52 FE R WHEeE Aoz 1}E
U o9 A3 T2 exponential AZEW-S JLSATHIE 40). AZAIT ¥ FFE 4
9} o ZX7te] AARAASTE 09688 T=3F FFo|dr).

Y= ae BT (1)
AZIM y o FFE(%)
v AEAT(E)
a : 13.8131
b : 0.0782
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3. Nacd =7
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skt

S

3
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= o~
5 T
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a

o] AzL% 50C, T4 05m/s 27 A 23}

=)

&

Bn

wK

Nacl 2448 & &

672
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EH
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¥ 67. Nacl 2408 & TN AAZ S 58 2 5
Az Z271%% (@) | MAEZFA(lG | FFE(%) FFa42(g) | T&(%, DB)
0% 356.63 280.51 17.05 76.12 78.66
10% 370.53 314.08 15.96 56.45 84.76
20% 371.45 29753 15.37 73.93 80.10
25% 364.31 277.10 14.97 87.22 76.06
30% 413.97 383.24 16.46 30.73 92.58
#® 68. Nacl Z2A4u]& ¥ ZTFA HAAF 13 AFd e FH, FE 2 HIs
s el 27153 (@) | MAZFAlG | FFE(%) Z A (g) H 315 (%)
0% 249.79 199.07 8.1 50.71 79.70
10% 282.71 233.37 9.2 4935 82.55
20% 261.15 217 40 8.2 43.75 83.25
25% 234.78 19253 7.7 4226 82.00
30% 351.05 296.86 7.8 54.20 84.56
® 69. Nacl ZA4u]& ¥ ZTFA A 3 23 Az e 5% I L FTHHIS
Az Z2715% (@) | MEEZFAlG | FFE(%) FHA(g) H 318 (%)
0% 186.90 179.80 3.9 7.09 96.20
10% 221.11 216.09 3.6 5.02 97.73
20% 205.71 200.18 3.7 5.54 97.31
25% 188.89 172.98 3.9 15.91 91.58
30% 284.87 276.83 3.9 8.04 97.18
4. 7} 8l

Aol AMEE HYFL Adepds 4w AoH steEEl FHdolA 201085 69 224
of Aist AEE AMESIRTE TR 7|(Burrows, USA)E o]&35te] TUs oz Zujg &
T3t & AFE ok AL 13 2 23 A2 A AAE YHoE JYAE FE2AE
FAZ & de T FAT F UkEstd FriRAS 9%z AASA 7FEAIEE 60,

__'U_
90, 120, 150 2 1809 54Fo 7 3¢}
TtsEde Y B =
A2 (Mini Spin Extractor, W-100T, )] &
st Azl 958 A=

Blo} 3715 o185t Az

i
1,600rpcm Ao 2 687 AZXE
=]
B

A B A ]
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v Ax 2

® 708 7IEAI 8 7k & 2%, des 2 TEEEE S JERd Aotk JhE 60 2 90
B 3 FHEL g4 gasdte F£Folden, 48 W3le musdY. 28y 7 1208 3
FHE FFL va I7kete FEI9d, F5E&L A fassinh 7hg 1208 3 150E
Aol ZEWHaE A H|EIFo 7t 180F Fole ¢k 4% AT =4 el w3, 150
2 39 F4E-L 1208 2 150&) v|8] Frlsle s WIE 13T 45 1508 THE
= F5o] B g gyt bk Aoz FoEn.

B 718 AAEAT E 7HE F 1R Az g2 % e 2 23S S Uil Aem
A, 7t 608 2 0E ] F-¢ F5go]l ZA FolAHA FFHEIET VWA vElger, 7
1204, 1502 2 180729 FTHWHI}ES 9% ooz W3yl uH|dt oz JAddH. T8
Hale= 7MEAIZE H2 A9 H523t £FEo| oy g 1808 A g U2 T H]
& Atidoz =A et

B N 7MEAT 8 VG £ 23 Axd wE %, g 2 2SS el Aol
O 23 AZ F e 13 Ax o vlE) 4% ol Aoy 23 Ax A 27T
H8] Ax Fo % wW3le A9 Qv Ao = eyt wEtA], Nadg EdsA0 =5 &
S o]&3le A= MNEY 71E FAHO HlE 7IES FolY AFHsE 3FHo]l Aoy,
o|ZF 1z} & 23} AFxFAHCRE APHE Ao AHRFoE AdHATH

2o A¥s Evlg AdFe wdFAE, JMEeA, 13 S AERe o3 AzxFyg 2 23 @
Zo] 93t AxFHo| 7MESIEE 7|E AAINAE uHslY FLdF AXFX Y JEALAAES
SR 7A=

® 70. 7M5ATE E MG & 2 deg 2 EHEE

] = _ = . Zaf

HEAT | 21EH AF TR FFE%) | FFEH) | wad o)
60 465.37 437.84 21.3 27.53 94.08
90+ 470.68 453.13 24.7 17.55 96.27
1208 462.61 477.37 15.3 14.76 103.19
1508 449 44 477 51 15.09 28.06 106.24
1808 462 .44 507.40 15.89 -44.96 109.72

71 7F5AZE E ks & 13 Az w2 9 g8 2 S s

~ = S =z = 0, =z = ZE]:

7FEA17E 2715%(g) AT FHg | FFE(%) Z 2 3} () %ﬁg(solDB)
605 387.65 342.64 6.6 45.01 88.39
9= 371.86 311.89 6.83 59.98 83.87
120% 396.61 371.16 6.66 25.45 93.58
150% 359.33 341.41 6.54 17.91 95.02
180% 361.78 343.24 7.25 18.54 94.88
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72 7WRAZ E b F 23 Azol e T, g48 R FYusg
= = S == 0, == = ZE]:
HEAT | 21EH AF TR FFE%) | FFEH) | wad o)
60+ 406.64 405.70 225 0.93 99.77
90 385.90 387.55 29 -1.64 100.44
1202 409.03 412.84 2.84 -3.82 100.95
150 375.79 365.78 2.86 10.01 97.36
180+ 378.50 379.68 2.66 -1.18 100.33
A 58 AL olEde FUEHE B A 5

A At Aod stelse] @Al 20099= 64l A

Abek Al USA)E ol&ste 543 zHoe &
W ¥ dYe skt £ A3l AFEE Adde] 94 EEES ® 733 Zoh
E 73 Adde AR EE
(unit: %)
Mesh
+4 -4/+8 -8/+10 -10/+18 -18/+25
solar salt(%) 9.70 55.34 6.25 2851 0.20

AYde TTEEES 2Pty st JF AEAA (0l FF)2 o] &stYrHKim et al,
2003). Z=%L Grochowicz(1980)8] R 119} Zo] FA RS o| sty Mdsle AL 7Eo=
SdRom, BEBATAKS A 06121992 : 27170l % 3 Z4uhg, KS B 6311 : %

7] Aol AT EFE 100x1700(DxH)ymme] of= &= A zts}H,
Omme] BRFAAE AXetArh AFAR G

lot
il
o
le)
%
)
B
~
)
N

g AAHAT, FhEole SHL 8] ARBIA 620mm EHolo] WL AASAT FF
& 4oz 24 $E7Q2AW, On/mind] A2AeH, $EFL ALaA Aola] e
o £ WA VS motor® AASTh EW, £ FF U & AWM FLo YPsE
= ARANE A, A0, A7 100cme] ok2Y AT FEh 2Hqd s FL
4, 8 il AASLT, 574 FE BT A 1205mA 22 5 YEE ABEE

de] Az ol AlFsAnh

Azd A5 AsH7le d=FAFAKS B 6311 Fapel AAsEin. F52
091~12.23 m/sec M9 124Fo 2 zdste] FEUW] A% IAH(@)NA 93 & Swgor
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0.22

2 AR 15 229 A
bl 2342 7R AEs

o
J|

g A

JJo
—

9mm 9]

SEE

a

ol

)

°]&

T

Adel A9

T

T

4]

S

ol 7| FAES 9]

=

)

- 123 -



| U | w V Up Upg ="t ' (1)
Uy {ug <y - (2
A7, v AEd H Q3 FL(m/sec)
ug : °|EA9] FELEE(m/sec)
ue : A&F9 FEEE(m/sec)
8
[ J S 3
e o =2 (a8 = =)
e o= (W % =)
e o2 (UHe.XN E 2 I8 E
AG‘ < 02 (9 E)
®
£
.|
i 4 + E E E
<4r
ol E
Kio
2 | -
- s
k- 3
o *
29w, 237 089 FUSE
2. o] EA FF
ALl EAst= o829 &Y vE&2 wl¢ 2 Yolvf. o] AFo 2 FEFHI 3l
= AR, dLdgol Dt o|FHolgte TY EH AS AFo 2N AL sk FAVL
719 AoE dAddEy. 22 A9 g 2o A AFAS oY FTRe 2 & 2,
2, E4, U5, AF7], dy 2 Z5F 5 olAth 7 FA F/HRE ol olFZH Y]
Fol me slaet 247 FHs 2AEY
X 76. A 279 oleR TSty 54

Al (mg) = (mm) 9= (mm) 7 (mm) Z(mm)
92 13.30 6.65 0.78 246
=, RYF
(£0.0048) (£6.92) (+3.46) (20.52) (21.22)
43 52.48 26.24 0.07 1.56
A
(£0.0029) (£32.80) (+16.40) (£0.03) (+1.15)
05 953 477 0.24 1.06
A e
(+0.0002) (+1.90) (+0.95) (£0.19) (+0.34)
B 23.4 32.62 1631 0.68 2.49
U5, 2 F8r]
(£0.0223) (£5.70) (+2.85) (£0.46) (£0.91)
_ 18.2 9.64 4.82 1.34 3.08
=%, 4y
(£0.0224) (£6.89) (£3.44) (20.77) (+1.38)
15.8 11.41 5.71 1.11 416
71e} o] 22
(£0.0073) (£5.94) (£2.97) (+1.18) (+1.87)
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Al (mg) &5 (mm) = (mm) T (mm) = (mm)
60.7 510 255 2.75 3.74
=, RYF
(£0.0287) (£0.98) (£0.49) (£0.53) (£0.97)
95 78.21 39.11 0.13 1.26
A, B
(£0.0120) (+40.48) (£20.24) (£0.16) (£1.03)
11 5.65 2.83 0.49 1.19
A\e
(£0.0007) (£1.41) (£0.71) (£0.54) (£0.35)
_ 6.6 17.47 8.74 0.56 113
U, R FE7)
(£0.0092) (£22.63) (+11.31) (£0.40) (£0.68)
i 1.6 5.46 2.73 0.57 1.89
=%, ¥
(£0.0009) (£1.93) (£0.96) (£0.40) (£0.72)
4.4 15.75 7.88 0.59 1.64
71E} o]&&
(£0.0041) (+21.67) (+10.83) (£0.50) (£0.73)

a8 45 VEzZ 9 X F7) g 46, =, AZ 2 NSk F

% 47, = % 48 A 2 7
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uklqu R R R R I N R R R T P R

Holth. 71 HHEL 9

ukl <u5 < qu DR R R N R R R R R R R

| uS | av

_OA

3.5~6.38 m/sec

RS,

I
H

W

X

(A
Hio

rﬂ_

A7

1

S
pd

97k A%

=

H
FANA BEe)7} 5lms Axp =7)7F =71

Hil=s ¥ 2.0m/sec

2 2.0~2.5m/sec
R|el|A] oJH]

T
o

SEQ). olofue}

A

:

[elife)

BE

ol

o)z Edstold 33 wE

L 1kgoll S071E ¢

1]

al

SlaL

IFeloh AOHRE A

X

w_m

qr

Itk 2 23} o]BE Ades 9.8 10%2 e =4 Jeldth

°

3

AAE A&

o
i
X

o

ARgslefoF & Zol.

=
=

el

o

L. A4

§ At

S

1 <

(chute), B-(lamp), (5

5]

E

2
T~

oL

| d=Fzoz 35

(sl

Ao 7 Ht(feeder),

J(controller) 2 -4 % <]
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of AR ThE, Fh T AR S ANZ AENA, olFl 4FE F1F gt wasiel W] ol

selsm
S0 9 =
Mol = & e
Q\OQC, ‘2_7?(0
o

i
1N
)b

]
I
]
¥
i
nfll

_ =212
w3 == “2 — ==
= erul =21 - @

% 50. AapAE 7)) AEA

sloF sh=tl o7lol= dBe] H¥ew, F9 TF B W A7| F3AM FAE oAE] HeT
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AEEo] HY AoFeaol AH T3 Folg] ez 252 Jolulse EdFol AE B &
FEORZ ANEA] ot AFe2 viEH] AdEEo] AstEAt Yol EFFSE UXHo] oAH
2 AAE o) vl HEo] EFECE WEH B¥E T AF EYec] oA n uEA E

LAY A sFHET Tk 22 AATE7E dd7le F shielth dRbder Apd

Jle fme) BAFEY 280l TS F FFYANE ASIL Ak olEAA7H

H

z

>
o
2
)
o
1

FEY BolE 0~30497 VIS FFIAE ALgSe] 1, 23 hEo] AP TS 2Bk 0|9
o= Fw AEETe] Az, Bhel A olEskel A FE AEs 2FEF FFC TP
2 9L A7 Bk 0B FRE 1} AME F DA AL Fe 0 BAS ML B A
Feb) 2 E 5 AN NN Ralrt HEE 97 2o} F00) S5k AFplsh ARRE A
$5h AYGS Thgel SVhE Yol ETYHIA 33 WE AL PSPk 1 A o2 A

£& 8921, NHU%E VERGTE HLAA o]EF EEE folsH s17] steiA
o] 8% wm|grolofof sl Fs E-8AdRo] S0l AAE ARE AFESlodof & Flo|tk

o
shaker(V-2, Japan)ol 100ge &1

3t & BEXE Y. RWTEE FAME ] (Scanning Electron Microscope, DSM960A,
Zeiss, Germany)S ©]-&3}o] 100, 5008 2 o3} #2351}

(unit: %)

Mesh
+4 -4/+48 -8/+10 -10/+18 -18/+25
solar salt(%) 9.70 55.34 6.25 28.51 0.20
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¥ 787 Zt}. Hammer mill2 E3
GTE YA Zre FolAle AFS B
Pin mill# Roll mill& o]gt= w2 &4 357t solumA Ze dAe S5 & dA
7 v 272 B 9tl. Hammer mille] 13 £4 & 714 2L AR m37)E= -10/+18 H
QoA 7445% olem 23 B4 ZFoe 4555% B ZFo|EWA] 20/+40 WYY IR}
33.97%2 Eolytth 33 B4 JTdE -20/+40 W90l A7} 5485% 2 A& Z71E sH4rh.
Roll mille] ASo= 13 24 & 20/+40 H2l9] UAI}F 45.90% 01 o1} 23 H4 Fof=
8.00% Z Zrasta +10MS YA7F 14.10%01 4 36.03% =2 ZA Z7+S gt 33 B4 %
= +10M 19 Y7t 63.90% 2 © o] Z7t= st

N

Pin mille] 73-¢ Roll mille A et Aol FAME AdFe B £4 A7t i85
5 2 gt 5olve 23E Bt o8 ZAids zUld 22 S4E 2F9AT 24
7b wiEss g YAS7E SRS Al TIdste Ao A

olFF L gl TFH e 3G ESHE TRA AR A% F¥ez Agd
o 24 18 3 F9 -20/+40mesh 25 UAE SEMe =z Z9g3 2z 1008 <k 5004 i
AP ME UEhd wheh o] §249 ZA7Z7F Pin millZk Roll mille 2£4] 7heizl gl
o8 ATV e Ede #J¥ 4+ Uitk ¥ Hammer mille &g} 2729
o] Hlud A LAss dHE HEilv
E 79 2UHE 58T =R

(unit: %)
Mesh

AEolE +10 -10/+18 | -18/+20 | -20/+40 | -40/+60 -60

Hammer mill 1% | 1018 7445 7.29 7.88 0.1 0.1
Hammer mill 27 040 45.55 19.78 33.97 0.30 0.00
Hammer mill 37 0.20 26.63 16.32 54.85 2.00 0.00

Pin mill 1} 14.19 12.29 2.40 25.07 40.66 5.39
Pin mill 2} 3.80 30.60 19.70 37.70 8.00 0.20
Pin mill 33} 4.89 38.21 24.69 21.81 10.00 0.40
Roll mill 13} 14.10 28.70 10.70 45.90 0.60 0.00
Roll mill 23} 36.03 26.45 3.89 29.44 3.99 0.20
Roll mill 37} 63.90 17.80 140 8.00 6.80 2.10
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F4 EAMHL O
#Z2 8,978ppmo] ¢]

7 ZTHE 80). A E7= =
o™ Cal 1,578ppm 183l KEFL 6,472ppm
W RE FEA A3 Helollollert Mg FHako] tha

-
=E g

oA g

unit % (dry basis)

- 131 -

PR | NaCl(k) | EER(%) | AR | FHI(R) | AHA(%)
Control 8.12 82.13 0.02 59.14 0.07 0.14
BEUA 031 0.13 0.01 131 0.01 0.03
L a b Hardness (g)
Control 72.12 0.57 154 2,201.71
=3} 1.29 0.05 0.31 -
1
SRRERS =27
4, 8, 18(mesh)
!
AYLw 20~24C
Ao} A A H 7+ (RH 98%
R A b ) 30-180% =g
!
15~20% salt soln.
A A AP T 15~18C
AL AH
!
3 7] z 8pA)
%%/\]i\_r"d Zj_—lz— 7]’% %TL o
13}, 22 B¢z
!
2 Wz, %%%; |
(UV, HEPA Filter & Prefilter)
!
N = T EAHE
/‘\jBEﬂ, _‘:T_x(;' /‘K_IXH/ Tada
EZAH9:1KG, 2KG, 4KG
g 53. SAHLF Ax A=




3. &4 &9 §4 54
E 8228 A HV|E B4 Aot B&E A A F 0010%= AHz|He 0.020% B]s}
o oF 50% A= HAashe AAE HATE ko]l 29] o= 0.07%14 0.045% = <F 36%%
23T olet A AHEF 'S EAE A Aol Hlsle] oF 50% o] fidsle AYE HY
th &gl AL Lghel B4 7212004 8327w g A44g vEHllen “a”, b gk
S 2o A7E Btk Mgl 73-¢ o 30% HE £ UyEhdon Ca 2 K FFx A
2 T O FFo] Golx= ZAS EYch LGl & gre] FAE EAQ sulfurd] FHE
BASAH. hxTe sulfur FF2 0.15%<1Jh A2 Foll= 0.08% =2 Hidte 235 B
o A= 23 23 A F vhe BeldE A7 Binh
£ 82 £HaFe] 4
_ _ M Ca K
BEE() FAAM) BUCIL) | A% | S(%) ®
(ppm) (ppm) (ppm)
T
Q 0.021 59.14 0.07 0.140 0.15 8,978 1,578 6,472
;T'__
A
=) 0.010 55.78 0.045 0.087 0.08 5,354 1,345 5,478
;T'__
* LOQ(mg/kg)=Cu 0.279/AS 0.065/Pb 0.018,* * Mn = 0.0048 mg/kg
83 &4 &7 A4
L a b AE(g)
T8 T 72.12 0.57 1.54 2,201.71
=) 7 83.27 -1.74 112 1,878.12
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2010 6T olAT. a8 s44Fo] 7 v dast 24S HoFa Qo
hydroxyl radical scavenging activityell ¢t aatsl &4 SHZA7= F 8594 E

F} 2t} hydroxyl radical scavenging activity @H4ts &AL

Ratend

|
ult
>,
kit
2,
2
gk
oX,
o
f
£
N
N

Alg HE A& T
E=y| A <
=) %241 2 F (2007141
AE3 3 4 (20101364 4H
= R Eai=y

£ 85. Peroxyl radical scavenging activity

Fluorescence (40nM) + +
AAPH (20mM) + +
Sample - A2F1 o=

Concentration (mg/mL) - 1 10 50 1 10 50

8.6 7.8 9.6 14.0 8.9 10.2 9.7

Test 9.7 8.4 10.1 10.8 9.6 10.6 10.0

9.7 8.1 10.0 10.2 8.4 10.0 9.9

-1.6 0.3 47 -0.5 0.8 0.3

Net area 94 -0.9 0.7 14 0.3 1.3 0.7

-1.3 0.7 0.9 -0.9 0.7 0.6

-0.3 0.1 0.9 -0.1 0.2 0.1

Trolox (uM) 5.3 -0.2 0.1 0.3 0.1 0.2 0.1

-0.2 0.1 0.2 -0.2 0.1 0.1

Mean | -0.2 0.1 04 -0.1 0.2 0.1

S.D 0.1 0.0 0.3 0.1 0.1 0.0
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Fluorescence (40nM) + + + + + + +
AAPH (20mM) + + + + + + +
Sample - 2F3 B!
Concentration (mg/mL) - 1 10 50 1 10 50
86 |79 10.2 108 |97 11.8 11.5
Test 97 |80 11.2 101 |96 11.6 10.9
97 |80 10.2 98 |92 11.0 10.5
-1.4 0.9 15 0.4 24 21
Net area 94 -1.3 1.8 0.8 0.3 23 15
-1.4 0.8 0.4 -0.1 1.6 11
-0.3 0.2 0.3 0.1 0.5 04
Trolox (uM) 5.3 -0.3 0.3 0.1 0.1 04 0.3
-0.3 0.2 0.1 0.0 0.3 0.2
Mean -0.3 0.2 0.2 0.0 04 0.3
S.D 0.0 0.1 0.1 0.0 0.1 0.1
01 mg/mL
010 mgmL
850 mgmL

. OO RO SR
O =250 OISO {2 ~—

g 57.

Peroxyl radical scavenging activity
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£ 86. Hydroxyl radical scavenging activity

Fluorescence (40 nM) + + + + + + +
H,0,-CuS04(0.75%-51M) + + + + + + +
Sample - A2F1 A2F2
Concentration (mg/mL) - 1 10 50 1 10 50

434 32.6 19.6 11.7 31.7 249 26.8
Test 379 34.2 20.6 11.9 324 25.6 275
36.6 35.1 20.7 11.8 31.6 21.6 26.0
-6.7 -19.7 -27.6 -7.7 -14.4 -12.5
39.3 5.1 -18.7 -274 -6.9 -13.7 -11.8
Net area -4.2 -18.6 -27.5 7.7 -17.7 -13.3
-1.0 2.8 -3.9 -11 2.0 -1.8
Trolox (uM) 71 -0.7 -2.6 -3.9 -1.0 -1.9 -1.7
-0.6 -2.6 -3.9 -11 -25 -1.9
Mean -0.8 2.7 -3.9 -1.0 2.2 -1.8
S.D 0.2 0.1 0.0 0.1 0.3 0.1
Mean 0.0 0.0 0.0 0.0 0.0 0.0
S.D 0.0 0.0 0.0 0.0 0.0 0.0
Fluorescence (40 nM) + + + + + + +
H,0,-CuS04(0.75%-51M) + + + + + + +
Sample - A2F3 A4
Concentration (mg/mL) |- 1 10 50 1 10 50
434 35.6 34.2 27.8 374 25.0 284
Test 379 36.6 34.5 26.9 36.2 252 274
36.6 349 35.4 25.7 34.6 24.7 284
-3.7 5.1 -11.5 -1.9 -14.3 -10.9
39.3 -2.7 -4.8 -12.4 -3.1 -14.1 -11.9
Net area -4.4 -3.9 -13.6 -4.8 -14.6 -10.9
-0.5 -0.7 -1.6 -0.3 -2.0 -1.5
Trolox (uM) 7.1 -0.4 -0.7 -1.8 -04 -2.0 -1.7
-0.6 -0.5 -1.9 -0.7 2.1 -1.5
Mean -0.5 -0.6 -1.8 -0.5 -2.0 -1.6
S.D 0.1 0.1 0.1 0.2 0.0 0.1
Mean 0.0 0.0 0.0 0.0 0.0 0.0
S.D 0.0 0.0 0.0 0.0 0.0 0.0
7. 84 54
AR 8
4ol ol 88 2H71E UL 0§35 BAE gtk & A 10kg o] §3] 3wk A
FL 3 T FFA 93 YEFALE Sieve shaker(V-2, Japan)o] 100ge £ 10E7F &3l
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kel

7 Ao AR 42 BRo BAE Py YE EEES THAL. ERTIE FAED
O(Scanning Electron Microscope, DSM960A, Zeiss, Germany)= ©]-8&3}d 100, 1,000u) 2 2
st s

=
Ao ALE3E AAdFe A BEx = F 877 At 20109 % 6¥ 22 AAE A8
B X = 25mesh ©]3l9] YAl= A9 gller FH YA= 8mesh H-Zo] 54.12%,
A9 o™ dmesh o] A= 883% EXHAULE A3 &

qagdol A9 FH YAE 8mesh FLo] 5247%, 18mesh o] 24.75% 2 thzFe} FAFS
Az Bx w2 Jehdh 3d &£44F9 A% 8mesh Ho] 21.89%, 18mesh H0] 25.80%
2 237} HoIdAe ™ dmesh o] 421%=2 Th2 A|8o H|stY & YA/t vy HLE
A7 s 1Yo

(unit: %)

Mesh(%)
+4 4/+8 8/+10 | -10/+18 -18/+25
gz 8.83 54.12 752 29.23 0.30 100
EX AT 891 52.47 13.77 24.75 0.10 100
3d AT 421 47.40 21.89 25.80 0.70 100

B 9wl Pin millZt Roll mill 2832 Hammer millg o]&3ste] Bste] B ZAz}
Hammer mill®] A-$ols EH7F 9lE 42 L AR AL 7S §92v) Pin mill@k
Roll mille] Z-g-ol= olet w2 & YA/t F7kste 2TE Bt &gl =

38 MgCl, MgSOy CaCl, & @R/l 93 dFgoz 4Agite 2478 F 58

o
i)

S
2w 2
eI
ox [

3 FEAEES] BYA 4902 BUEh Hammer mille] BSolE olefst @go] A9
A B4 Fo FEo] e ol BAHS UEieh

ol wel B APAAE Roll mile AHgstel 4 F AAEE 4L £4T ARE ¥
ssol UEhith AN YEZTE MAYL W AAAFFES AQ SHLF YARIE

279 7-$o= -20/+40mesh H |2 AFL

=& 61.08%°2 2 VEIG O™ 40mesh ©]3}oll A= —_',—/‘éi%ol 2% W& Hrt -18/+20mesh
HAo M= tzF e 7HF ¥ vE&S Bt o83 2Zaes &7 F/E 288 F
FHE B2 AuEAVE & ASE AlEHTH
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% 90 FEus
(<1%)
Al BT HA B 42% 63 % 71% 93 %
27 100 97.1 99.8 105.1 117.1
S AAF 100 96.2 98.1 102.8 116.1
EMAF 100 99.4 100.2 102.2 109.4
o A
FERAC] B2 QPustE VBE LG A% RE A TN 2L HA 4
7b e Faste A¥el Fus Uuhton hzTo 3d S4439 B3 SHLT
Hjshel Age] WEFol Mwa ZA Ve (E 91, 92 9)

X 91 A% “L"%k
AANE 42% 63% 71% 93%
gz 7218 7217 60.89 64.12 59.12
(0.67) (£3.26) (£2.22) (£1.56) (£1.11)
- 78.29 78.95 75.13 71.36 68.62
T a.
°F (£1.99) (£3.24) (£1.31) (£1.54) (£1.91)
U 83.89 79.27 76.21 73.70 71.24
TeTE (£1.89) (£2.78) (£0.87) (£0.21) (+1.61)
X R AT “a"k
AANE 42% 63% 71% 93%
I 0.65 031 -0.12 0.02 -0.08
(x0.10) (x0.09) (x0.05) (x0.02) (x0.01)
s 0.61 032 -0.39 0.01 -0.08
T a.
°eF (+0.05) (+0.07) (+0.04) (+0.01) (+0.01)
U -1.89 -0.98 0.28 0.07 -0.01
TeTE (+0.09) (+0.08) (+0.02) (+0.01) (+0.01)
X 93 A% “bE
AN E 42% 63% 71% 93%
I 1.65 048 0.39 041 0.31
(0.31) (£0.13) (£0.10) (£0.15) (£0.11)
1 s 1.76 051 0.41 052 0.34
- I a.
°eF (£0.11) (£0.19) (£0.20) (£0.08) (£0.16)
. 1.07 0.89 0.76 0.77 0.39
TeE (£0.11) (£0.11) (£0.16) (£0.10) (£0.04)
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o £F& WA PR, A AT 5 BEAF] TR AR BaIelN 7189 FFAC A
= Zasith 59 PR, 46, 9% 2, e, A=, IS(pickle), AH-ol =2k E(sauerkraut) F2] A
F ATHFEL BE 4T AT T AGl AL o] sJsted Pushe 252 olgsle]
=449 TR Bt Fele fAIstel Sk

yre Fase @ 2

o] Foof &4 BtE

o} gnhe 2 ghsoiX|Ed AVRE 44171 R BAE dEAEES AXHA Thldoe] Eafjw o]

2 T/l peptidest &2 7|5

Aokt zohe] o] 7K SRo] s 2 "ok e FAER]

4= peptided 5 E3rkzol thsh ¥4,

S o2l 7HA Ay #go] WeA|EA 7t =

29 24 £33 Rk AlAIA ‘%ﬂi ZHg A =
et FA el AatEL s AR Alxel ALET st o

AFell thell ol FFE mR=Tlel thelids A7t :

< o83t I T Az Ale] dEstet s 54 st

_1|1
F % isoflavoneo|u} HHE 717 of A

g, g3 2 FHzEE A5t
_]

B Age] Agd TR Uvk AR S £F 126% WM 375%, 2AW 159%, 24

)
57%, ZHE 53% 2 7184 TALE BO%AT AF AzE 0T 35 kg2 7jRo] AH
T

GoAEH FHOR snpeol A B 53 kgih @A shukeel @I 147 308 Bk 4l BE
2 F, AR AT B FANA DA INBRACR ool HomA ALAAY. A%
SR JCag

712 mhsfjste] oF 40T7HA WAAI711L, AEES o835t Zh2h 23x11x12
(LxWxH,cm), 23x11x7, 15x11x7, 11x11x6, 11x11x6(F A ¢1.5 cm 794 £ HF) 272
Az F13~15CT2 2 43 Z22E L otk 28 BPe R dF& FolA dgor #a i
AN 30 A7t AZx, dEAHT RFEAZ BFE 3oz o} g1 Yo7 Y& T 9Re
E 30C(HFEL 40~437), AEE 50%2 THE(HS7)S 1597 sl B2 THo =3
£ AlFst] AAsta 1/22 s & d@oz 7 A AxAA Az

g AxA AlLE AFe FRE E %7 2l b Axe dF(F 4 kg)g‘r 20% H(16

3 al

kg)E 25¢ AT Fotgjol @asta ML Ao w4 TEARAH. THS s}
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WE AT =

A 20093 644t A9

B 200734 3% ALY

C EMLF ALAELEE £44A)
b BALE NEHE AALE

Zzke] 2E2 A7HSH WU BEA F R SR EF Wshs B967 Atk g

Boheke wrg 27|8E 2$E F7171A] 81.14~73.88% HY WS
1 =1

A

%7 P2 S 6= 8=
N 81.31 80.00 78.97 75.06 73.88
(£0.16) (£0.07) (£0.12) (£0.10) (+0.05)
5 81.92 80.26 78.06 76.57 75.40
(£0.08) (0.05) (£0.14) (£0.48) (+0.14)
c 81.83 80.61 77.90 77.08 75.34
(£0.07) (£0.13) (0.05) (£0.21) (+0.22)
5 81.14 80.00 77.39 75.71 7452
(£0.08) (£0.04) (£0.09) (£0.04) (+0.16)
(2) pH

pHe| W s 4y He 8977 Zoh La7|zke] Arsldr] 279 pH 7.77~8.0114 pH
5 o3tz WolxE A#E BTk BEDI|E BE Hal Ty} pHAT~48 W9l Fe Rt
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¥ 97. 7% PH
%27 2F 45 6F 8F
A 7.94 5.35 7.99 4.86 471
(x0.00) (x0.00) (x0.00) (x0.00) (x0.00)
3 7.77 4.65 4.58 5.49 4.80
(£0.01) (£0.00) (£0.00) (x0.00) (£0.00)
c 8.01 6.92 4.77 5.56 4.80
(£0.00) (£0.01) (£0.00) (x0.00) (£0.00)
b 5.46 5.34 4.98 4.95 4.87
(x0.00) (x0.00) (x0.00) (x0.00) (x0.00)
(3) %

g Mg FA% Ade E 98, ® 99, & 1007 Zth 3d 447 "U'Re] MY &
S e TEIIZ Y fAERe I teoE £44 ol 20093 4ke] T Be gk
S BYth TE "rlde £44F0 MY =2 s Bk a'ite A S44aFo] #E)
U 7PE 92 e R g A= wE 2U1RE F7A ATty FEE
Rpol & HolA| skt
E 98 wE U7t mE 7Hel M= wsl (Lgh

=7 2% 45 6+ 8+

A 47.36 47.31 29.37 42.69 49.94
(£0.00) (£0.03) (£0.02) (£0.00) (£0.01)

B 72.76 67.23 56.22 61.65 48.21
(£0.00) (£0.01) (£0.01) (£0.00) (£0.01)

C 61.8 61.64 38.51 60.77 52.57
(£0.03) (£0.00) (£0.02) (£0.04) (£0.01)

D 71.61 45.95 48.63) 49.98 47.28
(£0.01) (£0.01) (£0.00 (£0.00) (£0.00)

£ 99 E 7|7t mE e Ax W3l (ah)

7] 2 45 65 8+

A 21.95 24.69 20.51 14.84 22.08
(£0.00) (£0.01) (£0.01) (£0.01) (£0.00)

B 1.41 7.39 7.29 11.49 20.24
(£0.01) (£0.00) (£0.00) (£0.00) (£0.01)

C -0.64 6.9 2.97 12.57 13.27
(£0.01) (£0.00) (£0.01) (£0.03) (£0.01)

D 0.70 11.07 12.75 13.73 20.79
(£0.00) (£0.01) (£0.01) (£0.01) (£0.00)
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¥ 100. HE7|7re] WE 7] ME W3} (agh)
7] 2% 45 6+ 8T
A 64.59 66.42 45.71 55.35 64.74
(£0.01) (£0.03) (£0.02) (£0.03) (£0.02)
B 47.86 55.28 53.6 61.89 58.99
(£0.01) (£0.01) (£0.01) (£0.02) (£0.01)
C 46.08 51.35 37.66 64.14 58.18
(£0.03) (£0.00) (£0.01) (£0.02) (£0.01)
D 48.06 52.3 56.21 57.84 59.92
(£0.02) (£0.01) (£0.02) (£0.02) (£0.01)
4) 9=

FEe war|te] AHSHEA thah FUiste ZFE B ol#dh 9le dEIIIM &
ol AAE] FEstdA vehte Z#E gt HEFF 4E SV FE AA e
TE £45FH 3d s4LFSE VENT
E 101 LE7|7e] mE Y 9=

EN 23 4% 65 85
A 19.27 20.60 2240 26.07 27.07

(£0.07) (£0.00) (£0.00) (£0.07) (£0.07)
B 18.20 20.40 23.00 24.07 25.40

(£0.00) (£0.00) (£0.00) (£0.07) (£0.00)
C 18.33 20.07 23.13 23.60 m25.13

(£0.07) (£0.07) (£0.07) (£0.00) (£0.07)
D 19.47 24.00 25.00 25.33 26.53

(£0.07) (£0.00) (£0.00) (£0.07) (£0.07)

) T8t &

Sulphate 3F& =S H44F9] A9 13611mg/kgez ALE & 7H¢ 2o 78 By
o 200934 AFS A FAE AQstune EE FFHo HF L& ZBRE EYth
Magnesium®] 7Z-¢-o| = o]o} FAMS FeFS Bt
102, 259 FUgSE FF

(mg/kg)
Calcium Magnesium Sulphate Chloride
20093 644k 2512.00 9540.17 309.51 50819.78
2007 3 A 3074.90 8860.67 192.60 51776.33
AL 2140.18 5833.80 136.11 59239.30
A4 301.93 118.86 14.95 61336.73
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(7) Fickul st

E 1042 7Fe fEotrlxabs £4% Aotk fElotmxat T FRIA obr|=AR
Aspartic Acid, Glutamic acid¢} 7n]E YERH = Serine, Glycine, Threonine, Alanine®] 7-$-
S4aFel 71 B FHE 23en 1 tgow AAGeR Uekgth o A wuAe
Eh = Histidine Arginine Valine, MethionineL®! eucine®] & 4] FAFSF 23S B ot

kel

104. 7Hge] frelobrqt £4 23

7+ A B C D A
L-Aspartic Acid 8.48 7.92 10.11 6.76
L-Threonine 95.23 77.80 114.48 117.17
L-Serine 109.99 85.26 136.77 134.12
L-Glutamic acid 458.67 399.99 592.87 554.28
Glycine 51.71 4342 67.84 62.92
L-Alanine 217.98 187.34 264.20 25643
L-Valine 113.93 101.31 147.58 14279 | Derived by
st
L()-Cystine 3.81 1.20 3.00 351 | e
L-Methionine 23.40 24.09 33.82 29.14
HPLC
L-Isoleucine 117.69 103.70 159.11 151.15 .
analytical
L-Leucine 167.28 162.52 244.67 216.85
method
L-Tyrosine 95.10 89.27 134.15 118.56
L-Phenylalanine 97.52 95.52 155.16 132.19
L-Lysine 172.78 159.73 20246 205.68
L-Histidine 58.21 49.24 69.55 66.86
L-Arginine 7.54 7.39 15.92 8.90
L(-)-Proline 75.97 60.95 79.73 80.00
total 187529 | 1,656.65 245142 | 228731

el aabalt A HEE Bwdlr] 98A] peroxyl radical scavenging activityol] €3l at
atel &gde] FFATE O9 6504 BHAFE A 2o Od65A B & ' AT 2ol
+79] peroxyl radicalel]l thdk &AZAL 200934 ~Fo] ¥ =& bzl AL H
FAT e SAEFH FAdeoIden sd4Fo] 7P W ks 24E HoAFa
2t} hydroxyl radical scavenging activityoll 2|3t g2k3l &4 FH A= TH66 A HogF
= Ay Zo 7839 hydroxyl radical scavenging activity @43} BA1L 200913 AF AFo] H]
A E2 gt S BAFUT U R SAETT s44aFoIen A
Sy

First gde RoAFa .
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£ 105. Peroxyl radical scavenging activity

Fluorescence (40nM) + + + + + + +
AAPH (20mM) + + + + + + +
Sample - ZHAFA Z+AB
Concentration (%) - 0.0 0.1 0.1 0.0 0.1 0.1
154 285 71.7 96.3 254 54.4 88.0
Test 16.0 30.0 65.9 102.6 264 56.7 92.0
16.1 29.3 65.0 89.3 25.1 53.8 86.7
12.6 55.9 80.4 9.5 38.5 72.1
Net area 15.8 14.1 50.0 86.7 10.6 40.8 76.1
13.5 49.2 73.4 9.3 37.9 70.8
24 10.5 15.2 1.8 7.3 13.6
Trolox (uM) 53 2.7 9.4 16.4 2.0 7.7 144
25 9.3 13.8 1.8 7.2 134
Mean 25 9.7 15.1 1.8 74 13.8
S.D 0.1 0.6 1.1 0.1 0.3 0.5
Fluorescence (40nM) + + + + + +
AAPH (20mM) + + + + + +
Sample 73 Z+AD
Concentration (%) 0.0 0.1 0.1 0.0 0.1 0.1
263 | 568 924 230 |571 92.3
Test 269 [59.2 92.3 234 | 581 92.0
260 |56.0 91.1 23.0 | 545 86.8
10.5 40.9 76.5 7.2 41.2 76.4
Net area 11.1 43.3 764 7.6 42.3 76.2
10.1 40.1 75.3 7.1 38.6 71.0
2.0 7.7 144 14 7.8 14.4
Trolox (1M) 2.1 8.2 144 14 8.0 14.4
1.9 7.6 14.2 1.3 7.3 134
Mean 2.0 7.8 14.3 14 7.7 14.1
S.D 0.1 0.3 0.1 0.0 0.3 0.5
20
E BgA  OAB
; E9C WAED
15 t
=)
210 T
S
S5
=
S
0
0.0 0.1 0.1
Concentration (%)
173 65. Peroxyl radical scavenging activity
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FEEA 0. 1(%)
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NNy

Pt

J

[
0

—— 2HEA 0.05(%)
FXB 0.01(%)
FEB 0.1(%)
FEC 0.05(%)
FED 0.01(%)
D 0.1(%)

7 04 0d 03 0

}

0 == %
0 20 40 60 80 100 120 140 180 200
Incubation time (min)
173 66. Peroxyl radical scavenging activity
£ 106. Hydroxyl radical scavenging activity
Fluorescence (40nM) + + + + + + +
CuSO4 (5uM) + H,0,(100mM) + + + + + + +
Sample - ZHAA 7B
Concentration (%) - 0.0 0.0 0.0 0.0 0.0 0.0
351 | 395 | 451 | 63.6 | 381 | 424 |56.6
Test 371 | 40.8 | 45.7 | 665 | 399 | 442 |59.7
369 | 406 | 442 | 62.2 37.8 421 | 571
31 | 87 | 272 1.7 6.0 20.3
Net area 364 | 44 | 94 | 301 3.5 7.8 23.3
42 | 78 | 258 14 5.8 20.7
04 | 12 3.8 0.2 0.8 29
Trolox (uM) 71 | 06 | 13 4.2 0.5 1.1 3.3
06 | 11 3.6 0.2 0.8 29
Mean 06 | 1.2 3.9 0.3 0.9 3.0
S.D 01 | 01 0.3 0.1 0.1 0.2
Fluorescence (40nM) + + + + + +
CuSO4 (5uM) + H,0,(100mM) + + + + + +
Sample +AC 7+AD
Concentration (%) 0.0 0.0 0.0 0.0 0.0 0.0
384 [418 56.9 36.1 426 | 54.7
Test 39.1 434 58.1 36.7 45.2 55.5
38.2 41.5 58.7 35.2 42.2 54.2
2.0 5.4 20.6 (0.3) 6.2 18.4
Net area 2.7 7.0 21.7 04 8.9 19.1
1.8 5.1 2.3 (1.2) 5.9 17.8
0.3 0.8 29 (0.0) 0.9 26
Trolox (uM) 04 1.0 3.1 0.1 27
0.3 0.7 3.1 (0.2) 0.8 25
Mean 0.3 0.8 3.0 (0.1) 0.9 2.6
S.D 0.1 0.1 0.1 0.1 0.0 0.1
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O3 67. Hydroxyl radical scavenging activity

1.2
2z 1
E 08 | 083 = (-) Blank —e— (+) Blank
P Mo —B— 7HEA 0.001% —— ZHEA 0.002%
§ —A— Z2HEA 0.005% —0— ZHEB 0.001%
z 0.6 —0— 7H3B 0.002% —A— ZHEB 0.005%
s —m— ZHEC 0.001% —e— ZHEHC 0.002%
E 04 | ‘A“\ —a— Z2+EC 0.005% —=— 2D 0.001%
S Xt A —%— ZHED 0.002% —%— Z+ED 0.005%
s Ky,
=02} S
o . . . , e S T Y SV VRV
0 20 40 60 80 100 120 140 160 180 200
Incubation Time (min)
O3 68. Hydroxyl radical scavenging activity
2. 8%
7 8% $4 54
Hgeo] FALe A¥EYE % 1077 Zrh FEL 53~54% WHeE JElWlen pHE 514~
563 W2 BT JEE 39 S44F0 380%E HE Egtom FAlLTol Y we 313
< R}l Magnesium¥} Sulphate 33E9 TFFS &4 é_/r_ 739 147.787} 1.34mg/kgo 2
ALG = 7bg 3o e wgon 349 £44F9 A9 Sulphate o] 7bF 2o AVE
B9t A9e 2098 A Ll AF we HE BR0R e Aol 2elm
R SA2Fl Y HE e HAG (T 109)
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FE pH A= Calcium Magnesium Sulphate Chloride
A 53.65 5.63 3.27 118.69 333.46 320.69 11630.73
B 53.79 5.18 3.80 127.71 250.81 410.35 11407.07
C 53.59 5.14 3.60 104.94 147.78 1.34 10001.87
D 54.47 5.49 3.13 86.60 73.70 1.33 10536.93
I 108. g A%
L a b
A 47.64 845 16.17
(+0.96) (+0.37) (+0.38)
B 45.68 8.82 16.94
(+0.52) (£0.18) (+0.44)
C 41.81 8.57 14.90
(+0.44) (£0.09) (+0.31)
D 46.79 9.06 16.28
(+1.17) (£0.16) (+0.32)

oS B
ET“IL.

A5}

Astolth. falolnlmil 3

Zwg ofmx

A

Aspartic Acid, Glutamic acid$} 7v|E YEF = Serine, Glycine, Threonine, Alanine2]
$ $44F0 VY Be UL nuen 1 gees FAGLR Yepdeh olsh B

n] A& Eh = Histidine Arginine Valine, MethionineL® Leucine2] 33

}e By
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7 109. B9 Saofuxit B Az}

(mg/100g)

o & A B C D H o upd
L-Aspartic Acid 8.49 6.36 8.64 10.02
L-Threonine 87.93 62.74 105.77 97.77
L-Serine 107.26 70.16 125.79 115.06
L-Glutamic acid 42194 293.76 42553 411.21
Glycine 50.53 33.59 55.80 52.06
L-Alanine 206.33 143.46 240.89 22117 | Derived by
L-Valine 118.65 86.26 136.07 128.84 ninhydrin
L(-)-Cystine 0.72 0.45 1.84 1.14
L-Methionine 28.25 21.32 2761 2613
L-Isoleucine 134.88 92.55 153.71 147.31 HPLC
L-Leucine 228.93 163.31 241.90 23411 analytical
L-Tyrosine 106.26 86.86 101.82 103.78 method
L-Phenylalanine 162.18 116.12 166.33 162.18
L-Lysine 163.60 128.15 171.93 167.45
L-Histidine 50.97 37.15 57.93 51.75
L-Arginine 719 18.39 8.56 10.05
L(-)-Proline 68.83 48.64 100.38 82.23

total 1,952.94 1,409.27 2,130.5 2,022.26

o &5 Hrt 23
20101 @ 109 08Y 2.3 16:30-17:30 # T HAIANA AEIE 8oz A|TAAY, 20073 A
L O
U.__

a PtECA FuiE g4E diFE 8= wet Abgsty FJEage A gARANE sAY
=& Y o AMESIA, AFAEE 239 AeE UERR, Y 9 £52 ANt g3ld
o &5 de JAEFE AL AMEE B3 DobA Zo] Hojx AMgdtta sidith HE
S FE HE olfs ARE FAH sty AT £ Jdx zrs 9 HAUHES ¥A ot
A% #& A ZotMztn SEstAL, A Felstes B4 Aee A g JEde] Ant
S B 5 Qo galgnh. 20093 6 A AFow P HFAL OE AEJ H
e GATE Bol Holn 200734 &5 g @2 @32 9] A5 F M g2 2de o
I FEsjEe|H FEo] HojHo|n LAgdagor g BAL 48 NE F P R 7
Mg Ha, o] EF F£Eo] AHua "@etdnh 3 FAlEE AMgstd g2 2% AZe AE
T AT ZAog g ®Hola, thE AR HE &0l HAFSHA o Bdv
St FHHoRZE J#HY HAass 7MY B ZAS #Ha YA g BolE 20104 6
4 A AFor B2 B4 ATyl E34vh 20099 694 AFor &2 HAL ), 24
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£ 111. Peroxyl radical scavenging activity

Fluorescence (40nM) + + + + + + +
AAPH (20mM) + + + + + + +
Sample - = ZA =[ &R
Concentration - 10 20 50 10 20 50
(ug/mL)
11.2 16.5 21.9 32.5 14.6 18.5 26.7
Test 11.5 17.3 23.7 38.2 15.4 19.1 29.1
11.8 [17.4 20.9 30.2 14.8 18.4 26.6
5.0 10.4 21.0 3.1 7.0 15.2
Net area 11.5 5.8 12.2 3.9 7.6 17.5
5.8 9.4 18.7 3.3 6.8 15.1
0.9 2.0 4.0 0.6 1.3 2.9
Trolox (uUM) 5.3 1.1 2.3 0.7 1.4 3.3
1.1 1.8 3.5 0.6 1.3 2.8
Mean 1.0 2.0 3.7 0.6 1.3 3.0
S.D 0.1 0.2 0.3 0.1 0.1 0.2
Fluorescence(40nM) + + + + + +
AAPH (20mM) + + + + + +
Sample HH4C HAHD
Concentration (ug/mL) 10 20 50 10 20 50
15.1 18.5 29.7 13.8 20.2 299
Test 16.4 19.6 30.0 14.3 19.9 30.1
15.2 19.0 29.6 14.0 18.7 27.9
3.6 7.0 18.2 23 8.7 18.4
Net area 49 8.1 18.5 28 84 18.6
3.7 7.5 18.1 25 7.2 16.4
0.7 1.3 34 04 1.6 35
Trolox (uM) 0.9 15 35 0.5 1.6 35
0.7 14 34 0.5 14 3.1
0.8 14 34 0.5 15 34
0.1 0.1 0.0 0.0 0.1 0.2
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a9 69. Peroxyl radical scavenging activity

Relative Fluorescence Intensity
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Incubation time (min)
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Blank —&— (+) Blank

10 yug/nt, —— S BA 20 yug/m,
A 50 g/, —— S EB 10 yug/m.
8 20 pg/ml —O— E&B 50 pg/mL
010 pg/ml, —i— S HC 20 yg/n.
50 yg/mt, —F — = B0 10 yug/m.
0 20 yg/mt, —X — = B0 50 yg/nt.

(]
XXX KA RRRRRK KK Kok
80 %

a9 70. Peroxyl radical scavenging activity




£ 112. Hydroxyl radical scavenging activity

Sample HFA =3B

Concentration(jig/mL) Blank 50 100 200 50 100 200
004 008 010 015 0.07 008 014

Test 004 008 010 015 0.07 009 014
004 008 010 015 0.07 008 014

Blank 004 0.04 004 004 004 004 004
Test-Blank 0.00 0.04 006 011 003 005 010
001 0.04 006 011 003 005 010

001 0.04 006 011 003 004 010

0.00 003 006 011 003 004 010

0.04 006 010 003 004 010

0.04 006 010 003 004 010
436 713 13.54 361 512 1241
Copper(l) ions (1M) 461 7.00 12.79 3.35 537 1241
486 7.00 1317 3.35 499 12.54
Mean 461 704 13.17 344 516 1245

SD 023 0.06 034 013 017 0.06

Sample HAC HAD

Concentration(ug/mL) Blank 50 100 200 50 100 200
004 007 0.09 0.14 007 0.09 0.14

Test 004 007 0.09 0.14 007 0.08 013
004 007 0.09 0.14 007 0.08 0.14

Blank 004 004 004 0.04 004 0.04 0.04
Test-Blank 0.00 003 005 0.10 003 0.05 0.10
001 003 005 0.10 003 0.05 0.09

001 003 005 0.10 003 0.05 0.10

0.00 003 004 0.09 0.02 0.04 0.10

003 005 0.09 0.02 0.04 0.09

003 005 0.09 003 0.04 0.10

323 549 1191 298 562 12.54

Copper(l) ions (M) 3.35 6.00 1140 298 537 11.28
3.35 574 11.78 323 549 12.16

Mean 331 574 11.70 3.06 549 11.99

SD 0.06 023 023 013 011 0.58
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I3 71. Hydroxyl radical scavenging activity
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£ 115. &5 w gy

A E 7 ANE () H] & (%) H] 2
A 900¢g, 84.70% S92 JF AT
= 3.6g 0.34%
jF5=d 20g 1.88% HNE A EF
HEFZY 27¢ 2.50% ”
T3 27¢ 2.50% ”
Hl| &= of 27¢ 2.50% ”
= 28g 2.60% ”
ALz} = ol 27¢ 2.60% ”
L ZElX} olujo]E 0.09¢ 0.08% ”
HER C 0.9¢ 0.08% ”
H] E}71B6 0.027¢ 0.0025% ”
H E}YIB1 0.45¢ 0.04% ”
A MY EF 0.45¢ 0.04% ”
T4 Na 0.9¢ 0.08% ”
Ak 04g 0.04% ”

2 A%

A = Al (Color and coloc difference meter, Model No. CR-300. Minolta Co., Japan)E& ©|-&-3}
of Azxd 5o M ¥WIE FAst] Hunted] AAA =5 Yveidli= T
(Lightness), £-& 41e] HwZ R azh(Redness) 2 =aile] Hw =2 Jehe ‘b
(Yellowness)©. 2 ERfo] WHa® ke wwsta, AEZS F3ch ojuf  ul A F(white
calibration plate)o] ‘L', ‘a” & b’k Z}2t 96.86, -0.07, 2.02 o]t}

uro.
=

O_L,

ol

. 23 9 az
1) 3% 2 4=

AE FrE 11.2%, AEE 23% Heolgen dvtAdyd AT AZo] HA gton
o|9lo] FgEHL 8T T|Fo AFI AR YEWYT. 59 F4 54L& & 11637 Zr}

@ 5 74 I
pH 40 232
3 = (brix) 11.2 gk
5 1.03
/1\_]_- E 23 xi;g-}é/ Bl—
A A A
Qub AT 4 28571
g =3 =+ &TINE
TES *,‘a‘,i’E%%d%
A E EHE
Tl = =
4 N Fresta g 2y HLEF A
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®E 117 SEAFY A5 4 A7E ek AlAlFe dx== L'g 51.20, ‘a’zk 1.26
a3 ‘b 214102 e
X 117. €59 AT
3 = 2 7
L value 51.20+0.21
a value 1.26+0.09
b value 21.41+0.74
= 2 A 2= ol c}ylct
%]_,EJ_ R :FLOS./?_]'/ :rLowjé_—].']t]'E-‘ﬁ‘ N o—;q_"l" N = ?-‘j/]' © N Jﬂ'%% g?}
&3 8 % =% =%
HElR C,
I X} 3T
- ﬂ_ggg E?’j’ - —1—%/ﬁ'@ - %]'X“—ﬁ—

(3) T=HA

2011 129 19 2% 15:30-14:30, 5 HAMAGA AEIE 8oz 2010d 694 AFS
HA74eE &8, 200734 &AFS HUhe %E, AAgder e &, AAFAIE H7g &
BE 7HA T AREE2A S 2 FGl(Focus Group Interview)#5 H48 31t}
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T2 A2 H] 3
T 2 o
BE! AE 7kl #Hol7} 9L o B
A2 6]:, okl A , /1\_]_ oAl 7} o
;%D}ﬁﬁﬂ M| me cqany DA ;E 17} :1
= 5© 1 7 & HFEH A 7
A, Baa, o S W gy T EEEEAS
S - 9% Azhgae @ z ST 2, A S
P oAy, Tag, o ] NE F 7% olFH7}
%7} W7 s Tl o) g
) A Aglom WA %7}
A W T w
4 A5 o e
R 3 = I PN K = = RV N R - - (= (. 3 S -
g, Ash, sEkE e, oAk REk M=k, Ask ZTe AbgbEr, Ak
oo ZTel m ek So] mbolwh. B, A
%7} TEAE uE Al TEAEd wE wE
ro] 73 5} Algko] Hom kel
Wt F g A5
o] Alz}sko] Y1 [91o}e] Almbzl w®ulo
L, FFEAEA W A Ofoloﬂ lﬁ“’E]E“* fjoﬂug*ﬁ“ ?*E]
Z A7 o] E_ SFo 7 L2 71y
“IE} 57]_ Z(:-]_J—_’_ 1%1%6‘]— ._,%_U]O:ﬂ Q]_'Bl'-ﬂ]' H dﬂ =] é)jt]-] = R E\j 7’17:"/]' 13
L ] Aol ZBY 27 2 Gk =7,
‘7'\‘ _1:_@ _Q.Ej_]_z] J: . ] — s
%0 Foje] Pt 7Y A
53
5 FUEZ

7h As 2
2011d 129 1 % 15:30-16:30, 5 AALAGA AE g 8oz 2010d 6¥4t AFS F
7k FUER, 200734 AFS HUEE FUES, AAHYEeR e FYUES, ABZEAIGS

~

- 169 -



= T T B
ﬂu_ﬂ_]__?_ ﬂw_LlL.
E"_Lloo_e R T
= ~ o & ol = = S 0
T }ﬂﬂ%% | o
e_ﬂmm SN ﬂ%fu&%%l
ﬂm,maﬂxﬂe._dla._ :._.Eeﬂi du%]umuﬂu
]/owMoguﬁuﬁ%ﬁLiﬁie%&dﬁdwhai
ﬂomﬁ_fggwif_f_}Ln; B oo
%E%ﬁz]l? o ﬂ@u__o_zlleﬂzl_/_%
DS RS 8- S RS LT
,u_.ﬁlcz_lioAL,mﬂﬂo ‘WﬂLO_EﬂAﬂLMMO_O%W7ﬂ ,‘_n_/:W.OI,A.._,UI
b SMmumwbmmoEﬂLﬁﬂrmwwrrimgﬂmaﬁgﬁw?
2%%%23%;;@%0;0_ BERIRE®
fr% ZUerﬂdio_o_ﬁr M_/o:um.%%uawmmo_e
@W%ﬁ?ﬂg Mo R ﬂiwufuguf__ot__zﬁ
ofp wﬂoﬁmﬂgﬁ_uiﬂoa}ﬂ%kLzourio HO_L7
%@Jmmﬁﬁewﬂﬁ&%q_ﬂm_aﬂ@?%wﬂa%
Wﬁs%ﬂ%ﬂrurﬁﬁﬁww\hwmuo}aﬁﬁﬂﬁﬂ@u JJo
%@&_OOM%E?%WU7omAuzu@7LoE%%QMﬂ W
_.1L771_ ﬂUrEdL6m%\ﬂﬁﬂt?iﬂ@ﬂalﬁﬁ 5
< y Bo o o T %Mﬂgur ¥ " =
/L_L _.___.: _._._n_ ~] 9 LL‘mI,I — ,L.O_E._Jl N R !
o~ O — % h = _ze]z,_A o)1 % GO
s HEAL_L ﬂLlo_Luaww\eru uo_léﬂ}o oF
s BE T 7 mMyeu_a_L O_Eiﬁ_dlaak ki
%ﬁTﬁ_\E_LlHi ,1g_wrﬁ} L o
g ﬂldx R 71_&iu__o_.. 3
1r§|1r1 :._.mno_dloL ﬂnﬁuﬂ o o ) ~+
71_|A1_d| wﬂAsLe_L ]e._ﬂJu|1 ()
AR o] MR B AR L,Uruoh__o:u_x%ﬁ,m. Ho
N#Wa%%%ﬂiﬂ%?ﬂ%]ﬂzumm*oﬂudrm_duw ly
N — = ‘WM,FL.A_/ .o|_1_1or1rA Z_ZﬂLﬂAﬁ__glnﬂo -
,mﬂ,mﬂgw.ct7io1r4_u}/,mﬂ)1rram ¢! %) Ju,__/ n
1r1__;_._|w1_|,.uAﬂ1r7JHL]UAUT=1MAUAEOZE}‘EIOEZI_A_L.O|
y%mwmﬁ%mmgauieafmg # B 5
qu@%@%zm%%@%mﬂﬁmwiqﬁ@@
Sioﬂﬁour{ioeﬁﬁtp(ma@a%%lommurﬂmw
T .1r1a & FAC ,ﬂoozdu__o 2 ol
zldl__oufe._u% uﬁiauﬂeo_LﬂA m_oﬂn]%iowid”m
zﬂ%@ﬂmom_ﬂoﬂzhﬂu%@%zqmwggé}
m_x%_dagm_% mﬂrh@ ,uﬂr._dg% B R
ﬂ%ﬂe E._Ao_L ]QE._UT__ATWAUFM.‘_P,@ME} L_L}ﬂl,ﬁ
ﬁaurﬁo_ %@q:_eo_ur%%io a_d%vo_wuz% .
.io%ae:aigaio, o_;_fzﬂ__wmm iao_aq
= %%Eodl%ﬁﬂluﬁﬂioﬂNWAz?ﬂ]__;_.ﬁL_LHu,_ﬁ_u __oﬂ:.mo_i_;_._'m
zoizoxLUrezoﬁnLEo%EJ]W_%E% T
i b woop o 5 o (S o
Ho 7+ o ,L__Aﬂ_ o ﬂi = X°
o T Mo X OL.|1r_._,m_u1r.o|io1__/l
r Ao e o_emam)b AR
B e %%L_uau@ﬂ
1_511%7% B
O.Iorm/o_e__o._
Ao T

- 170 -



)

— L
HE bR e
i b T
S A I Bo 1
N gy T W o= WS ~ 4 R
— = —~
Lo o 4 K — 7 N 4]
= = X 5 5 W
e e =y oL = L Ao -
63 or O o on
T il M all <~ Mo T el ™ H An
Ay K T C o N
AV Ho o) oy o ® W B T
- . N THo or
= ) n _
4 iy = g 2
% o ~ 1ﬁ_wA o .
™ o P w
K| > ™ K ™
T = L = 2
T Xz oM "
o_u o ﬂﬂ_/ﬂ_ =3 1n__..A BM 1__/1_._
e S R oo T o & =
o ™ N
Yl < F ST WA ~ TN }imﬁ?
o . G - N A Iy
ﬂ%qrwrmﬂlma%q%% B 2R B
2] . A wop TC
Sy srT L AmeIH MR T
Do ZdsspeE o o ow R
= G-y o = ol B I < o
=1 [l _ = om K U = e X
A T BT WA YRR O OM N | AN KN
T LB T MR Gl
“ < E x o N T
~ op o on EANE- oL
< ™ oy °
o o Mo = ~ n 3 o
T o N ARG m Ao
e = MY RN S
o M ‘M ﬂo ~ ~ 1ﬁ_—|.A ,_IJVI w
= G WO BT W
g Ly GRS G ) K ol
M Ny —
il ,_ny-.._ ‘_W/o 1__/| ~NR
o | o = B R
?._O mﬂ U.A Z‘._ ‘m_x

vzl
o]

el
i

Jo

o)
AL

)
~—
o

N
el

!

)
B

el

0

H

o

42 ol

p

/kg_,—_r

Ul

olth. o HAHL o

™

)
~
o

el

7o) 27]7)

0.2 =] 50ume] R

BRI 242 ¢ 2}7) A (self-assembly)S o =M BTl QHA

ok =3 HEE ANAAE = Y

FozH o™

Mo

)

)

M

- 171 -



dststa o7lel &5& HUbst 4F 714
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2

Sd el A A FH(oleoresin  capsicum)@} Tween 80 149 H|E&Z ZFstaL 3
150rpmo. 2 mukstgeh o] Eg o] 2%, 3%, 4% AEZ QA £ 100mlol] 1% A7lste] A
204 603t mutstdnt. Az volE e 20%, 25% 2 30% AFES FUkske 1417
T wwt F, 244 st AxE vdEAdY A= TIE F 1209 VERHE vkt

m

120, YeoldAY £AFEF AEEL T e YR

ANE WS Bl | HEERE FE g d el YA nm)
1 20% 2% 6.65
25% 3% 6.95
30% 4% 9.27

(ot

I 3 B 150rpme. 2 wHtsle

goe Azasth o Tgle 2L B7HH F LA 0L, 0TAA 12 B WHSAA B

= = ] (Sonic dismembrator Model 500, Fisher scientific,

e zAAA 58 B 283 ATk 2%, 3% L 4% HERZQ

89 100mlo] 4% $EZ B FLAN 4719 HE2 1A L TekeATh Az

EoEAde F=E 2YstHA 20%, 25% % 30% £5ES FHUISHEA 1At Aol &
LHT F, 4NLE

E_ .
Ueld vkl Zo] 100nm ©]etye AT = AN

AN HE A2gEY % AEZQOX & Yo g9 ¢YAHnm)
1 20% 2% 10.4
2 25% 3% 10.6
3 30% 4% 11.2

ok Yo HA g ddAFe P
A o)Al TG HAALFTY T 122004 JENQRTE AZE o d AL 50T 289 A
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o] Zlo st 50T A= Pl 7t AstE AT, WE/dsl wE P
FEHES & F St ol B AIye 223 W g5t A xS YmoE AT FAL
st T
122, A7) 2% el 2% AYApoldl i HAdagel A 87
. e AR
S - 50C Ys/3%E
1 AF 20%, AEZQ~ 1% oHd, 28 oHd, 28
2 A 20%, AEZ Q2 2% oy, 28 oy, 28
3 AF 20%, AEZ Q2 3% oHd, 28 oHd, 28
4 AF 20%, AEZ Q2 4% oHd, 28 oHd, 28
5 A 25%, AEZ Q2 3% oA 289 oHd, 28
6 A 25%, AEZ Q2 4% oHd, 28 oHd, 28
7 A 30%, AEZ Q2 3% oHd, 28 oHd, 28
8 A 30%, AEZ Q2 4% oHd, 28 oHd, 28
9 AT 20%, OC:T=14, 1% A, 28 oHd, 28
10 AF 25%, OC:T=14, 1% oHd, 28 oHd, 28
11 AF 25%, OCT=14, 1% AEZ Q> 5% A, 15¢ ok, 28¢

7, T: Tween 80)

2. g gel

T8 HAlolal Vo d e 4 Z7] W

E 1229 ANZEAF @l sl &F 25%, OCT=14, 1% % AE2 e~ 5%E FH3le
Hiolgde Axste] 3nmelA 6m7tAe] Z71E AL F e BAAFUEEHT
(light-scattering particle size analyzer, Nanotrac TM250, Microtrac Inc. USA)E A}-8-3}e] 25T
o A 5EZL SH3 Auto) oslH AF FAFe AVt 724nmPA T, 7L W F Ul

o ¢9]&lH 37.5nmYY S F<2lste, YE/ 3 El
stelssint.

Al =l A Bk Y £F AZS daed
A

F 1239 AV Wl 9

oJste] YRt Aol AA o3

H e g Al

1=
AFdE 100nm °©]3tYds & F

T U

ZA=2715 VYERITE 9 A3 ostd AT Alx
a1, A AFEFF AR HolHA Aol AnHe &
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FRol W Pareld Wi FHLF YA

Hs | SFsE(EHE%) BIEA T OCT | A= 7](nm) | 2844 (nm)
1 25 4704 055 %% 1:4 65 42
2 25 a7 055 %% 1:4 76 55
3 25 Tolz 055 %% 1:4 46 42
4 25 F1EA 025 %% 1:4 84 61
5 25 Aztel 055 %% 1:4 72 57
6 25 = el 0.5%%1:% 1:4 53 48
7 25 HAE 05%F% 1:4 102 84
8 25 Ftebrld 055 %% | 14 97 49

vk o] F5 2 AFE vdEAY Az

g el A2 98 theoEA 04ge 0.05%2 L4704 28 (pH 4.9) 100med]
25C o)A 3027F 150rpmo. 2 THFEFSE TS 18mM CaCl, §4L 76w A7lstd
150rpme. 2 wut TFsIAT. o 7)o 0.05% F1EA A (pH 4.6) 25mi2 3H7sla
2417 B9 150rpme 2 WHtEHSEHA o]|FE A EHE FFIAIAHTE 7|7 mlola R e

TE 005%2 TAST FNEAY FEE 005009%2 Zstd odEHe Azsigoh
0.05%9] 4714k &A7} 0.05%] F1EA &AL Z4zF pH49¢) 4607 At FH|staTh &
#odl NP A AT Tween80 EF A 0.75g0] 0.05FFF=% U712HpH49) 1175 WS 7} sl
308 9t 150rpme 2 wHkek thg, ol 7]o] 18mM CaCl, €8 75 mE 147+ E<F 150rpme.
2 watstEA A3 Jriste] G204 13 g AS Az AlzE G304 13 ol g A
005% 71EAHpH4.6) 25m0E 1417t 308 SQF 150rpmo 2 mukslH A A A3 A7lsgch. 3
AE JreogdAae 302 ¢ 150rpme 2 wutste] HEE o7islgon 2447 AL A ¢t
A A FT. olFA Az olFF E AFF vhmoEAHY & BdF Hdl J
o] FF(encapsulation)®= F-&-2 0.05% &4 A7 e F= 0.05% FIEA 4o
AZAl 68%2 71 =okow F|EA & vt USSR X a8 gASAT o
= 7N
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al
EAE AFEE FG TLI FEE AMEStof HEE vold e FAo] TheFo] FelE
ik,
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L8 2 AHA AT Tween 802 1:49] vIFH]EE 02%2] FI1EA Mo 04%2 A7I¥]E
%3S b pHE 3,4, 5 2 6& 245ty Yo gAdS Azt AxE eddEaAS A&
718 el oa gArz | AEE FHST o8-S pHYE 394 6202 FUMESTE
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AR=Z717F Sl o A 49 Folle dRAIZ77F A 1545m WA 22.53me] A=
H 523 dAtzr|2 HAd. o8 e Aos w2 pHell o3 1B 838 Z2adA o= A
o2 dFEn.

ol dxge w2 &7}

L4 2 AHA AT Tween 802 1:49] vjFH]EE 02%<] FIEA &) 04%2] HA7IH]E =
st g AL Ax3 e 50T, 75C 2 100CoAA 1587 A8 S gk Yol
ML 50T, 75T, 1002 Axale] oste] AR=717F zhzt 66.30m, 63.40m, 93.60m=z &

Z7VE4E YRz FksETh o] AFE 50T olAe X oAE o EAAe m
A(micelle) 727} HRE =T FF o] o7t DojA& AL AT + A

3o

A 108 HLPe] NIR 25 =

2
. Adde 2~¥ERE Diodearray 7200 analyser— o83t 950 ~
Attt 23} 7o A FEAH-E Unscramblerg ©]-83le] 431

E 2 HEs AE WA 12 2 2
AR S AE3 dAE 2HEYH ﬂﬂae AR e 2

i]' ml & %"é% 0|83t Sav1tzky GolayJJr Norris
< 29 EY] 54 AR ko|=2F AAs=H AHEst
g W Tl 7|93 o] 2akle o] FE A

= £®r. O8] MSCH SNVE =" EH
1 Qr}. Norris Gap H|+&-2 Savitzky-Golay 7|2}

AYdFel Fa AEQ Calcium, Magnesium, Sulphate, Chloride ¥ #3} ZZ A AHE
g Fdstr] fAste] vnA e FF Aolrt E AR 4T 3d s44FH A4

=3

=
AL
=
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HE = =7
1 20103 644k L4
2 20073 At FNEA ALH
3 e Eat ALH(EEE £ A)
4 A aF AlsfHE BALE

F 125. §-of9 o7

Slope o Skt Sk Atolo 71&71E FASH
Offset YEF(AZ30) S natsE e ALY AHE weit
Cal. Set & Val. Set o thsle] == 27} =7 3k9
RMSE HH 2olE A= Ao|tk. RMSE: 2o HF o=
e 4 qlow, Ao Hhggky B @9 E zert
A Bdoa 2de] Fdo g FHo =z FHE g 45
R-Square 3o AEAS AFgezE A" o] g2 3 0 71 A
ol Qlomw =& F5F Fr}
Calibration set  |[NIR FH#A Z Aol AFRE A5 AE
Validation set NIR H#HFA S ZAF5sH7] 98] AR Al59 AHE

i
"

F 1262 g9 FUIstEEY FFS BAT oltt. z+ Al= o wal Magnesium, Sulph
ate, Calcium % Chloride &= 2}ol7} v|d =ZA v &S &4 571 Aok

T 126, BA ABQ FQ B Ik

(mg/L)
HE Calcium Magnesium Sulphate Chloride
1 20103 644t 2512.00 9540.17 309.51 50819.78
2 20073 4k 3074.90 8860.67 192.60 51776.33
3 |AAHE &XHLE 2140.18 5833.80 136.11 59239.30
4 A A 301.93 118.86 14.95 61336.73
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@) NIR 13} =3

(7hH |Al 2HEH

O 77 ZZe] NEE AE g AdEjoll A 950-1,650 nm Held Ao 94 AHE S

A% AFolty. &5 AR 1,23 2 49 st A EFEANTE ARt 42 2HE

Ho 2 A dA] 2HERS] Y& vEpAT AES 25t 15t 1A} 1] &(S.Colay) &
agnesium, Sulphate, Calcium @ Chloride 3o we} 2HEH

>
®
vy
kv

[\
oX
i,
i
Ew
o
lo
=

Line Plot

Variables

T T T T T
800 1000 1200 1400 1600 1800
2007.1.1 2007.1.1 2007.1.1 2007 0211 pre.1.1 y pre 02.1.1 2008

a3 77 A 2HER (A 4T H)

(W) SColay® AMg-3te] 13} vl 23}
a9 78 FAHEE Y8, ¥t S.Golay 13} n]E35H % Smoothing 35 AE-31e] 9B
~UERE WHAZ 2HEY AoolTH nmeksl). THTAH B 3F 1150 nm F2 2

=
1350 nm FZo| A 242k EgE2 H=o WE AFE-S Hols #d & F AT F, 5

3 ool ol LT thste] Bgol ATl whet MalE gl thgstel FREe
Molg 2E AL ¢ & YN 2HHOE NIRE o843 AUde] F4 2427 35E
FF Aolo] BE ~HEZe] o2 HAT & YA VUGS FAL HHIE F1E2
g JhsAel Athn RS 2y 9L 2MEY ANE B8 A BT 2=
W@ Aelth 27 AR 45 AALFOR TE Tl BUG AR SdsH TEEE 29
EYS ZE AL FAT F ATk AR 12 % 32 BEEe] FFo) ulg WnEE ~HEY
o F5 AES UHEe 9 5+ dgom, Agd gty FRE} 4SO 5 At
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20007 I
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il ] 1010 1300 1400 : 1601

277 T B2 11 pre 02 1.1 2005 02 1.1 fy 11

a9 78. S.GolayE AM§-5t 1z w&

Varsabios
1800

M

(3) NIR 2%} =74

122 ZA3 A7 FAH FI4E GAstr] fletd A8 & =841 FAHAH.
A AL LS HHES AMESHAT FAYE 98, deHA Y SGolay 12} 345 AF8-3)
o & ~HEHS WA FH T
AAAAE BE A Fo|A] RSquares 0.6 o] 4L BHygon o] £AHAEL 519 R-
Square= il 0.8 o]e] Z#4E vERf AT
(7hH A= EH

T4 AP E sHA @= ALY A 2HEY FAHEo|t(Y 80). F, AHeE B
S-S AASHHA Azt wet A AR fA] 2HER ZHifo|th A|zke] A uhEhA
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55 Line Plot
08 —|
06 —
04 —|
02 —
o
Varnables
300 1000 1100 1200 1300 1400 1500 1600 1700
111211311 511 7116 191 1M11111112111 1411 17111 1

a9 80.9A] ~HAEH

(B #He ol A 24

a9 818 5ot AYE oA ¢ FRE X 9= 199 k]
Aegon PuAe st A4 A E Tzolth AN AL FAY
slont 7717k A dez vl

&
It
o
n
e
>
[>

N

10 Pradicted ¥
Slope Offset RMSE  R-Square
T 0699345 1578438 1580884 0609345 :
1 0678928 1678125 1710224 0648136 f
i) e
8 — ' o = !
- : g r,_-:"
¢
6 —| i it
i P
L 1 - ;
4 — H /
o
e
257 -,:,-é-'""‘-’l’;;;r
0 —
Measured Y
T T T T T T T 7 T T
2 3 4 b i i 8 9 10

(th SNV 32

a7 828 SNV £33 g 3 WA 2HEY FAHEo 94 AFERH F54
A E FozM niekdel B 5l Azte] s 7 F¥He FHSES sisith. ~HE
He] A BAg 91ste] SNV #48 #8353tk
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15
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05

-05

‘IILI|II\IJII\IJIIIJ'HI\I'L\I!'

Variables

900 1000 1100 1200 1300 1400 1500 1600 1700
Ti1241311 511 711817011107 711.1.1 1211 411 71718

9 82, SNV F3g ~FEH

(h 1z wE
I 832 SNV A3 £ 1z nlEs HE&3 29y SAHEolth 13 HFOZA S
Golay 35 A3

0.25

0.20

0.15

-0.05

JJII[‘IIIllllll\.\lllIlJIIILJIIILJJIl

-0.10

VVan'abfes

900 1000 1100 1200 1300 1400 1500 1600 1700
TAA1241341 511 711817011107 111.1.1 1211 ErEK] 71718

19 83. 1Ak Wl

|3 A T zoltid 84). HA 4F HolHe 24
A el Zgtel 4B AVl AeE & F ATk RSquare(R)7H AF A EA 0872, BZ
A EA 06192 ERY AT
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10 Predicled ¥
=l Slope Offset RMSE R-Square
0.872448 0669649 1.029699 0.872448 B e
0.708981 1.349028 1.874373 0618559 /
O P e T PRI Sy o .._o._;_..-«'."' %
5 — ........................
4 — B B L T o o e R L e B R e B e R R A T A
2] :
] ,,./'/
0 — : : -
s / ...........................................................
4 —
Measured ¥

[

-

T
8 10

-4 - 1]
RESULTA, (Y-var, PC). (Time 4) (Time 4)

18 84. SNV 1z} #]&# #&

(B}) 7 segments with 3 sample group calidation

ko3
T

A% A4 e

% 852 77 MW E(segments)E 37} IE o2 I HFEF4 o zo|tt. HF

AES TRE

7b obd 2Fo 2 o]l HEFE AAE ST

e
A el aFoE el ABHS Asgon, Lol ARoEE HY

10 Pradicted ¥
Slope Offset RMSE  R-Square
0699345 1578438 1580884 0699345 .
0693799 1603931 1713754 0638515 '
8 —| j /
] ‘_F__,d-—-’
----- .
6 —| . S
T :
. 3 ' T i
4 = . i iar i i
e b
?7 _._,..--"‘"f"’-r ¢ :
.;--""'-’
0 l
.2 —
Measured ¥
T 7 T T T T T T T T T T
3 4 5 6 i & 9 10

-1 1
RESULTA0, {Y-var, PC): (Time 1} {Tima,1)

13 85. 7 segments with 3 sample group calidation

(AH S.Golay 1z} w]&, smoothing 7

A

Al

=

At

I3 862 S.Golay 1#F ml& 2 Smoothing7e. 2 A~HEHS HASIY Aoz ~HEHo|Y.

Smoothing <&

Asks Ae =] sl ARE-sk T
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0.06 — Line Piot
004 —
002 —
AN
0 —
-0.02 —
Variables
T T T T T T u T
900 1000 1100 1200 1300 1400 1500 1600 1700
11121931 5141 711 111011 11111211 14.1.1 1

9 86. S.Golay 1xF v, smoothing 7

(¢}) S.Golay 1z} ©]&, smoothing 7 A4 2-&
Oy 872 =82 13 ul&, F(gap) 3 & smoothing 737 A5 ZF)e] A4 T = ot}
S.Golay 13} u]& % Smoothing72. 2 A~HEHS HAYS T HAS A Ayo|n

Pradicted ¥
Slope Offset RMSE  R-Square
0773779 1187660 1371299 07737179
0770121 1129900 1557188 0.739447

Measured ¥
1 2 3 4 5 6 7 8 9 10

RESULTHG 7o P (e T T
19 87. S.Golay 1A} W], smoothing 7 A% A&
(*}) Norris 1% derivative, Gap 3
2% 885 mals HEPS Smooth FHE A 9L ~UEY ZHEE FujF Aol
oh 28 880 thy AR = 63e] A Lo HFY F/dozA NIRE thst
(W&, Scatter ¥, A|ZHE, 7§ 84, Smooth ) Fsl ELE WHIE 4 T
2 2L F U= AREERA, ZHAAD EFEH7Y Ut BH tE H&o] reEE &

AdstAh.
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4 Line Plol
0.06 —

A
E A
3 i)
0.05 -

0.04 = j
0.03 -

| A

03 Sggisenay

001 3 \ /
E A 2

002 _: Vanables
960 'IOIUU i1I‘JU 1'2‘00 13‘00 14b0 1 bIUU 1 iIUU
111211311 511 11 911101.111.1.11211 1411 1711
1% 88. Norris 1% derivative, Gap 3
a3 89, gy 3k
® 127 . A4 glol @A A%
Slope Offset RMSE R-Square
calibration set 0.699 1578 1.581 0.699
validation set 0.679 1.678 1.710 0.648
3 128. SNV, 1x} u|& H&
Slope Offset RMSE R-Square
calibration set 0.872 0.670 1.030 0.872
validation set 0.709 1.349 1.874 0.619
E 129. 7 Segment® 37| A& 2ES 2 calibration &-&
Slope Offset RMSE R-Square
calibration set 0.699 1578 1.581 0.699
validation set 0.694 1.604 1.714 0.639
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¥ 130. S.Golay 1z} v]& 2 Smoothing 7 2 &

Slope Offset RMSE R-Square
calibration set 0.774 1.188 1.371 0.774
validation set 0.770 1.130 1.557 0.739
% 131. norris 12} H|&, Gap3,7segment with 3 sample group
Slope Offset RMSE R-Square
calibration set 0.774 1.188 1.371 0.774
validation set 0.810 0.920 1.684 0.711
X 132. 5 HaF2oA 1,68 outlier AAH ¥
Slope Offset RMSE R-Square
calibration set 0.850 0.861 1.084 0.850
validation set 0.868 0.741 1.241 0.818

@) NIR %74 3% 24
13, 22 244G Aol BAR Fol4e A5 Asted AR 52 4670 SeiA =7
H
L=

& 3] 2 Abgstith 422 948, YA SColay 13+ F
TE AMESe] 98 AFEHS WA 2 Ade E133] UETY. Mg 3= SO,
3389 A A RSquare= 0929} 085 =2 H& ABAAN L FUsHe, Ca
2 Cl 3}gE2 RSquare zHzt 0.004956, 0.051898 2 & AAAAS vehfo] ~HEYT} A
kel A BAZ A gle 23%E Bt A EY WEE Fxsd ESAEY RU159
Bo| gl e Wk 4P F1 LS & 5 don], 1 AW F 75% oo HE
Aoz FHUL B4R HFolB AT 13 Aust AR 2 F7lste] 23 23, 33}
Bl 2e ARE Bt ZEHCE ALdFY FA VIE HUb &8&0] 7heAdel An
I AU
olel @ Ao ALPL ol3He SR okl glolA ALG Fol i3 AFsm &P
BN ARS ATFON ALAL Ba 2 S 5042 sl JFF TR ALY T 27}
Ak F49 LGS A Adste] o] §3te Fgol 75 TR0 T HoETh
3 133. Magnesium
Slope Offset RMSE R-Square
calibration set 0.9240 66.65 153.55 0.9240
validation set 0.9147 73.87 175.68 0.9016
i 134. Sulphate
Slope Offset RMSE R-Square
calibration set 0.8512 310.65 496.37 0.8512
validation set 0.8358 341.57 585.48 0.7986
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Oh 28 0= 467) A2 QA ~HEF ZH ot}

i RO s R A R A

IIlIIIII

-0.2

" Variables
900 1000 1100 1200 1300 1400 1500 1600 1700
TAAZA43197 7754401 1719611071104 1 17911291137 11411 151716111771 1871 1917207 721.11

a7 9. 94 ~HE

1

(1)) 28 912 S.Golay "] 2 Smoothing 95 ©]&3 AHEYH FHT ot

... LnePlet

Variables
;

400
TATZ113 114115191

1300 1400 151 700

1000 1100 1200 00 1600 1
£ FA1E11911 1011111121113 1114111511961 1171118111911 122112394 6.1

28 91.53 2 S.Golay 13}
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(th) 2™ 928 Calciume] =4 T =z o},

1000 | Predicted v
Slope Gffset RMSE  R-Square
| 0004956 1439290 1287036 0.004958
0054980 1504342 137.2281 -0.105216
800 —|
600 —|
400 —|
200 —
- - a— L . 5
P& 8 .= "
0 —
Moasured ¥
5 0 200 300 400 500 600 700 8O0 a00

a 100
RESULTS, (Y-var, PC). {(Ca_ 1) (Ca,1)

2¥892. Calcium

(8H 23 938 Magnesium= rlauvEe HH3F4] gzl

Predicled ¥
2000 Slope Olfset RMSE R-Square
T 0924018 6665788 153.5527 0924018
- 0914707 7387047 1756880 0901662
o
4 .
1500 —| :
-~ 1 -
] g o LTI
. "
4 LT
1000 — &
1 ! : ° -
. x: L]
- 2
-
500 —| :
o —
T f*
-500 —
Measured ¥

_400 200 0 200 400 600 800 1000 1200 1400 1800 1800 2000

RESULTT . (Y-var, PC). ih!gA) (Mg 1)

I3 93.Magnesium
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(mh) 2@ 948 Sulfateo] H#F2] ]z olc}.

Predicled ¥
Slope Offset RMSE R-Square
0851200 3106543 4963706 0851200
0.835880 3415767 585 4814 0. 798641

5000

4000

3000

2000

1000

-1000 —

Measured ¥
0 500 1000 1500 2000 2500 3000 3500 4000 4500

1000 500
NaCl S04, (Y-var, PCY (S04,4] (504 4)

23 94. Sulfate

(8h) 2% 95% Chloride] 4 2 o]t}

Predicled ¥

70000 Slope Offset RMSE  R-Square

1 0.051897 56541.91 5106 532 0051898

A 0014091 58853 84 5316434 0015582
65000 —

il & :

b e ta
BO000 — . ; - s gt i 5 - B

b 3 - R G .

i : &
55000 —
50000 —
45000 —
40000 —|

Measured ¥

40000 45000 50000 55000 60000 65000 70000

RESULTS, (Y-var, PC). {C11) (CL1}

% 95. Chloride
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X 135. A8 &4 7k

ABE Calcium Magnesium Sulphate Chloride
1 1885.75 3609.38 191.54 61121.33
2 1186.00 5842.63 265.22 56908.00
3 493.75 4291.75 153.30 55556.33
4 1014.50 6229.38 217.57 58845.67
5 952.50 2768.25 127.38 62729.33
6 1029.25 4380.25 163.27 60704.33
7 192.00 1883.88 71.47 40271.67
8 1893.75 2871.75 153.27 54022.67
9 713.50 9485.13 416.84 50782.00
10 951.75 3216.00 152.92 58005.33
11 1448.00 6771.75 331.27 58113.67
12 534.75 2384.00 119.55 61351.33
13 3953.80 8633.55 348.39 53910.00
14 673.52 4298 10.32 65496.00
15 206.73 70.76 11.35 66068.67
16 1105.62 1412.28 38.61 61991.00
17 3029.03 353.23 0.63 63594.33
18 159.45 82.50 7.23 63392.67
19 726.75 2559.88 121.28 60836.67
20 249.75 1636.25 67.26 61073.67
21 359.50 167.88 24 .49 60913.33
22 23.15 -11.33 1.21 58399.33
23 8169.50 1214.88 276.28 57990.00
24 166.00 1627.00 101.10 54772.33
25 364.50 939.88 51.30 59867.67
26 193.97 70.34 071 58446.67
27 2128.00 8055.25 37450 52881.67
28 1214.50 6295.88 27213 52300.33
29 1883.25 7679.38 344,72 55778.00
30 1744.50 8037.25 355.89 61755.67
31 2224.00 6711.00 309.60 64487.67
32 828.25 4440.75 203.57 45793.33
33 1521.25 5955.38 284.67 60723.33
34 1626.50 5881.75 25473 64584.00
35 1522.75 6229.50 31455 62889.00
36 1880.50 7795.38 396.33 63847.00
37 1903.50 7310.50 363.04 61989.33
38 1565.00 7009.75 343.96 61960.00
39 2151.25 7505.63 383.26 60491.67
40 1820.00 6598.63 321.85 66203.67
41 1583.75 5534.00 245.92 66719.67
42 1731.75 5180.38 257.65 62947.67
43 2019.75 5840.13 28711 63857.67
44 2205.50 6512.63 340.27 63341.00
45 1560.00 4961.13 241.98 62061.67
46 1745.50 5707.00 28410 63521.00
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BELT CONVEYOR
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