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A7) Azxel 1 WA 89 BE Az et Es FEE Axd ikl Azl

AZ 9: stainless steel

B8 1,000g0] A 14nLE Z1F xS v FEol Y W5 850TeA 12417 &<t 13] 7has &
TEE FAE 700gel] A lmlE ZaF AEI O S5Ol AL F 850TelA A 78] o Jhedt
o3 1500Col A §87FES 3t 53 FAS Axd 82 3t FAAER A8t G FE 4keg¥)
E BLE #4F Fotge Fol i 24413 Fol] Bf-Eo] EX @A Hulg &S WA Axg).
dug W JPHE 2 s 2"R2 AEske] A ZEGIT.
¥ 1
ok w2 vlale] 2 Az
A=A

Hlale] 1 Flaye)

vlale] 2 s W Add

Hlalef 3 e WA g Hd4

vl 4 Asd L

Hjawef 5 AFE 27

H]E_cﬂ] 6 F,Hrgoaz%

Az 1 13 =4

Az 2 23] 4

Az 3 23] IE =4

Az 4 23] AT =4

Az 5 33 =4

Azd 6 33 FE =4

Az 7 33 A =4

Az 8 93] A FA/USHEY FEZ AFH 7iv} ALE

Az 9 93] A< =9 /stainless steel §7]AFE:
Ao 1: ¥ dhy HHo] A shek £

A8 A7 \lad 1 WA Blad 59 Fr1de fFrAdgZelant EFEA W (inductively coupled plasma-

atomic emission spectrometry, ICP-AES)ell 2] ®#A3}it). & Ago] AL8¥ ICP-AES+ 3Sh=7|x23skx| ¢

T (F-AAE ) ol A Perkin Elmer<] Optima 4300DV ICP-OES(Shelton, CT, USA)E A&&tgion, Agdzde 5

9} 40 MHz(free-running), power 1300 W, plasma gas flows 20 L/min, auxiliary gas flows 1.0 L/min,
P=e)

nebulizer gas flows 0.5 L/min, sample uptake rate 2 mL/min®]$Ith. 252 20 mesh®] sieve® YAES 1=
A stdE v F714d B4 AE2 ARSI

2oy Zole] vt HAE O A BR 27 Sl EAlsE A BAL s vl g @
S IP-USE ol 3lel S48 sk 87] & 20 ekl whsh 2o,

Ay AA Gl vl 12] NaCl g2 99.8%°1 o Ca, K, Mg 5¢ 714 & njud 2 W Hlx
o 59 Hddncot WA Yegth. Cagl T AFE Awo] 1326 ppmo 2 7FE ki, 7Hg oF Wl Hdde
1115 ppmo.Z AP = AFHT: Wkt Ko &5 ARE aud 25 oF W dd o] 27k 29059k 2391 ppme
2 02 AgRY =2 FREFS Vel Mg S 7Hg o Wl A de] 8789 ppmeZ UM =k, ARE
2a¥ AFs LA 600077000 ppmo. 2 2 TS FHFSlal IATE. 7h owl A A AR wlae] 19 Mg g
Fe WA vyEEth vlald 1 WA 5 2o Mnd POl S ROF BHA] UERwTh

=z 2
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%9 A5 42Fe F14 g
Test item Ca Fe K Mg Mn P

ShEas (Mt 1) 281.6 ND 677.3 110.3 ND 2.9

7h Wl Hded (vale] 2) 604.0 0.7 1292.7 | 1372.6 ND 3.7

7k oF wl KA (Almd] 3) 1115.1 ND 2391.1 | 8788.7 ND 5.5

A ZFe DD (Bl 4) 751.2 ND 1544.3 | 6293.8 1.1 3.8

AFE A5 (Ml 5) 1326.1 ND 2905.0 | 7741.3 2.2 3.0
<AA 2> & iy 49 F4ksl ad 4F
a3l @3H(1,1-Diphenyl-2-picrylhydrazyl; DPPH &4 &3) FEWHIZ A7 A8 H|ad 1 WYX v 59
Az 6 WA Az 9 2 A2 DPPH €9 100 uLe 96-well plateo] &5 3+ t}S E3hslo] 3087F A9
WA A1Z] 5 540 nmoll A microplate reader (Bio-Rad 680, Carlsbad, CA, USA)ZE ZHAsItt. AlBE 718}
2] e xR vluste FPNA AAGTE NES (92 JENYT).
DPPH radical %A AWML 25 A 29 @444 24 SHolyg 4 Fo5dES Frlsis oz QbA
Aolal 7heksle | AF Aol Fol ] ALgETE. 9 2099 FEAA AFE AFoR Az F9o] 6792 7}
w27 ZiE dEidg. e o W AdAE 3869 % = el A AL 424 &

5 Yepddoh. 3
= ¥ Aes e
2kl mayt Zzb 49%, 22%, 28%

4 2ol

TE W HAA(10%)

M AF3 ALAE kst g S5

= 20 yERd mie} o] HlHAH AFo=z
To2 wE 33 A HH (ARG 7)o 31.2%=2
6)} 33|

(Azd 3)3 28] SHAZA 2)0] 27t 17.9%,

ZA(Azd 5)0] 77t 26.6%2F 23.3%2] A&

6%} 0.8%= YEFETHp<0.05). mu|Z
S$oga E W AL wjx] 2 AR a3Ut WA el
Al YErRTE.

THE ﬂr%h'i} %92 DPPH A&7

13.9%<} 12.0%9] 2A%S

5 By,
G FA(AzA 1),
BTk, whe] 13 = (Alxd 1)

. 10%9] 5ol A

oW ALY} BEAT G
e JAPY FFaFl 7}

[e]
=
AZE &gl 7P adrt %o

Art, 10% sXolA BlHIA
33 FE =AdAx

23 FE F

o2 2 P

10.2%, Bl AA AF (R 6)L 6.5%9] WS AL AASS e

2 odgo] 2w, gstdado] HAE el SEAZEYHES 7] Azxzd 4 T AZd 7o YERA wl
9} o] NHFGFE AE5te] FUS ARIYS urt P e He] SHEHL O UgoeR FES FF 4 AT
& e F AFI FAAA = FAS AT §= k. oo wE A= 239} 33 FHoA H|d A
S Holmg XFA4 Tl FE AMELE 203 7}E oxEln & 2= Qul. 20% FEAAME B33 Ak B
T Uen, HHEAHd 2Foz e 33 XSG Fho] 49.0%% 7MY 2 AATS HYa, 33 IE FH
33] Z9o] Z+7t 42.2%9} 39.0%°1tk. 23] AA¢ =9, 23] FE 93 23] Fdo] 47 36.3%, 29.0%}
22.2%9] 2ASE BAow, 1359 20.0%, HHEIAA A2FL 14.0%2] 2ATS JeERAT

=3 e bhe} o] Az g7]E skl ¥

ER AzxY et AlxH 93] ¢ o] 37.6%, stainless steel®@ FHE
BATh, 20% FEOAE H]Zd AgS B F

(A Ze] 8)9] 55.1%, stainless steel© & Y= 9§] do] 52.8%2] DPPH &£H %
£ YaH ey JER AxE 7t 538 Aoz vEbgTh

<AAle 3> E iy FH9| 3¢ a3 AA

Ao 2: 9FAE w9 B MIT assay

AEvfeFS ¢8] RPMI 1640, fetal bovine serum(FBS),

HE 93|49 DPPH &A% 23, 10%

93] =9o] 34.4%°] DPPH 2ASS
Aem, IHsy FE Z%]ZEJ Fpetel A A ZH 93] =

EEolA ek a3

02 o o

& Wl F9 Az g

0.05% trypsin-0.02% EDTA @] 100 units/mL
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penicillin-streptomycine GIBCO(Grand Island, NY, USA)ZH-H Fsle] ALEslan AlEuldS 5% C02
incubator (model 311S/N29035, Forma, Marietta, GA, USA)E AF&&Fitt. HCT-1163F HT-29 1A A7 AE

ﬂ%AmﬁwnWmCmmmmeamnMKQRmmﬂw,m,%M2i¥ﬂ%ﬂﬁﬁ}ﬂ%ﬂ34’$$ﬂA
L3k, HCT-1163 HT-29 QA A *E+= 100 units/mL penicillin-streptomycind 10%2] FBS7F &R
RPMI 16402 AR&ste] 37CC, 5% C02 incubatorell A wlFsisich. wig® zHzte] tAlxE dFde 2733
refeedingdtal 6~ 7 kel PBSE Al g $ 0.05% trypsin-0.02% EDTAZ H¥-ZH MEE Flste] W4l st
T A widstHA Ao AR, wlSE SAFEE 96 well plateo] well™ 1x104 cells/mL7} HES
180 pLA ®F3kal 24X 2F FZAZ F £FAIE 20 ul @7ksked 37°C, 5% CO2ui 710l A 48417k vl da}3ict.
oJ7]e QIab Ayl Aol 5 mg/mLe] FE Azt 3-(4,5-dimethylthiazol)-2,5-diphenyl-tetrazolium
bromide(MIT) &} 20 puLE FH7lste]l sdgh v 2dollA] 4A3F Sk o wfgsisivt. olw) A% formazan
A7 DMSOA] oA microplate reader (Bio-Rad 680, Carlsbad, CA, USA)ZE 540 mmollA SH =5 F43IA

-

A3, 2798 IS5 2 FAEY RS JASE At Jdu. A2F TAHE 53 9 Y &
= &) E 3 HI-29 1A 27t AxelAe] vlatd 1 =] \late] 59 aet G35 el Aol
= 0.5%9 TE2 A A, AFE hao] 2002 7P =S FAE AY AAES Bl
A A Lol 7z 16%9F 1399 AfE&S How 1k wl AAdAH dFAhES 11997 559
5 YERIATH(p<0.05). 1% sEAAE vl A3 = F Ao, 1+ 2
o] Yelwal AFE ALdAY AF= gl 77 17%9} 39%2] Adf&S veter, 7k W A} FF4AF
2 17%3 9%9] SHE A AAES BATHp<0.05). oA AelH= A
o wh Aol hAlxE B A a7 2 Ao ® yEbRt

Boude mEw, F9& Azshs 23S vdZe] gu, Fdo e AUYel $UL

X3

AE AT HT-29 AFEo|A e goti 3}

Treatment ODsy4 (concentration of sample, %)
0.5 | 1.0

Control (untreated) 0623 0 011&3
AL 0.585 + 0.009" (5) 0.560 + 0.008" (9)
AW e 0.549 + 0.003° (11) 0.511 + 0.024° (17)
A <b W A 0.518 + 0.020° (16) 0.451 + 0.014" (27)

Z = = =l c
AFsl ddd 0.536 + 0.027" (13) 0.509 + 0.007 (17)
ABE= &5 0.492 + 0.006° (20) 0.375 + 0.032° (39)

= AEE 0.5%9 =2 A2 A3,
T3l Adhol Z%Z% 11%9} 9% A&

ARE i%"] {t WAt A
& B3len e owl HAdA FFLaEe 7% %0 AdES HERHATH(p<0.05). 1% =M= H3 FF
_% S

18 AU} ATE Aol A% om0}
1913 BFAFE 2199 14%9) PAE AF AES RATHP0.05). o]
2 d QD) AT Y As) Eabt bg 2 sew
2 ol AL AgdLbel me Z99) 754el
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2w 9] HCT-116 M2 A o] ka7

r-\o

Treatment ODsy4 (concentration of sample, %)
0.5 | 1.0
Control (untreated) 0.596 0 005%‘4
AL 0.578 + 0.004° (3) " 0.513 + 0.008" (14)
2 ] c
A i Ads 0.554 + 0.010° (7) 0.471 + 0.012° (21)
Ao qb W M 0.483 + 0.006° (19) 0.381 + 0.010° (36)
Al ddd 0.530 + 0.011° (11) 0.429 + 0.008" (28)
2}
ARE &+ 0.458 + 0.008 (23) 0.352 + 0.009 (41)

%40 ERd mlsl o] BiEAd A7 2 o]F AFYRE o] Axd I FH 59 H1-29 A 4
A A 0.5%9 wE2 A A, A7) Azzd 7o wEl gEdd Add Avo® Alxd 33 A5
o] 3892 7MY =S A& Bla, A7) Axd 6ol wEl AxE 33 FE FH A7) AlFzd 50 wef
AzH 33 FHol 47 319 25%9 AallES Bk, 23] AGF SAAZ 4), 28] FE SHAAxd 3)2
23] FA(Azd 2)0] Zrzt 21%, 16%2F 14%2] AHE&S A 13F5A(AFA 1) 12%, BlHIA- LT (AL
6)°] 7% Ad&S JePATE. 1% TEAME B3 g B S gddon, HHAd AFoR wE 33
Ao 2R (A Zd 7)0] 4502 M =S AHLLS R, 3@ FE Az 6)7 33 S (AZ 3)o] Z+
7F 39%9) 33%9] AdlES Btk 23] AFF FAA A 4), 28] FE FAAZRA ) 28] FAAZRA 2)

| 4
o 77} 20%, 2589} 23%e] ASNEEL WACH 18%A(Ax 1 1) 208, BAYH 2ol 1089 AaE
ot el Fas mdsh wEH AR FUL AXT S 279 FFE Fadn F5
g Pl o] FER Bt Aud For FET AEHE A
ek, el o] Eabe FYO B A59 F/b ueh FhEE ¢ & v

o
B

T 50 uERd kel o] B9 A B olE AuEdEE 3§t xﬂzﬂ ket TR 595 HCT-116 Q1A
AU EA M= HT-29 A e} vl 523k FeES Btk 0.5%2] & Aeer A3, HEAd AdH &
o= WHE 33 AFS FHol 4192 7P w2 AuES Bla, 33 i‘rE =A7 33 F<o] ZH7 3599 29%

&S Bk, 23] AFF 4, 23] FE FA9 23] Fdo] 7 26%, 21%9F 19%°] A &S H 1

of, tob {0 ol Y
2

@ N

A
ST, HEAA 27 1088 ANES JEHUAT. 16 sRAAE WEd AFS B 5 den
g4 Fdo] 4% A B AdEe uw, 38 FE %93 33 Fo|
1189} 35%0) AdES wad. 23 A4S 59, 28 FE A3 23] FPo 27 306, 2689} 2489 A &L
AT 13FAL 226, B 2FL 1689 AANES JHUAT. ol ATl AGFE olgato] 33
ow wE Zodo] de Zd valel gze 44 Ad aAE 21 AYE 48 U

[N
>
i
o
fr
=)
i
w
ob

ol R
rlr

T 62 F9 Az 87 Axd 93] 9L HI-29 2 HCT-116 QA AFdAEA 0.5%2] s==2 g 4
I, WIHEY FEZ A2H sl AzH F=Go] 44.3%9F 47.4%, stainless steel 2 THE 93] = o]
39.1%9F 42.5%9] SAE G AHEWIT assay) S UEFUATEH 1% SEAAE vHlxe 43S &2 5 Ao,
W =3 FEZ AxH 7hato A AxzE =90] 52.5%9 50.1%0] 21}, stainless steel &2 A FxH =&
45.2%8F 47.7%9] GAE 3 AMES el FAAJ] FeAel AATHP<0.05). oo Aol x
stainless steeldlX AZHE ARt YW3lHED SER 22" 7iotoA AxH ZQ (A X 8)9 3ot &
7 A =4 YErsT

)

o

A3lol 3: ol AL v fHAr e A

rJ
m:

Bax @ Bcl-29] reverse transcriptase—polymerase chain reaction(RT-

PCR) #41& Tdg oA #=H" dAEE Ao & RNAzol B (TEL-TEST, Inc., Friendswood TX, USA)S
o]83}o] total RNAS EE]35l3ict. E2]% RNAS A3 T oligo dT primer®t AMV reverse transcriptases
o] &3le] 2 pgo RNAOIA ss cDNAZ A48T o] cDNAZ Fdozstx 317 % 59 e Bax 2 Bel-2
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o] 23}o] polymerase chain reaction(PCR) WO Z Fdx HHEAS 4233} ). o]

A 8 £
w WE FEx @ BAS glyceraldehyde-3-phosphate dehydrogenase(GAPDH) H##F wasg 7|Fo 7 3}
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