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CS1V01'iLfl~il~i'jil1\'lfJ1A1ftPI{LLft:!\1anJ~Uin1'i1~fJ 

tl1J1CS1~ 1 1~\u) 

1.1 ~tlfitm·nu1ulJ\niVlm~v1'Ua~n~l"lru~ 

1.2 un;lm;1'1JtHI'lC\J~ 

111~ ~ Lnurh!i-s-slJ L iJvlJm-s 1 'li'u~mcsLI"l~a~il aiVl tl1 Pl1 ~ IJI{ LL" ~t-1~Ntlfl~ mcsi ~ t1 
... .., 1" ' vi'1CS1Vl 2 ~mn 

2.1 ~tJ ntm~1tJ l tJlJ\111Vlt11"fJvlinv)'ao30~f'lC\J~ LL~iie7tJ n~~1lJ 1lJlJ\11iVlt11~t11lJ~-3 fl~f'lW~\1~aunPim;1'!Hl-3f'l UJ:: L \Jue7-i11Ji~tl 
~ ~ ~ ~ ~ 

2.2 unPlm;1'1Jtl~lJ\111Vlt11.rvvlinv1a~n~l"lUJ~LL~ii~tln~~1'U1lJlJ\11iVlt11.rfJtlJ~~nl'll"lC\J~\1~ilUnPlm-n'!ltl~l"lC\J~Ltl'Ue7~11Ji~tl 
~ ~ v 

~~ LntJR1liCS'i1JL uvlJmcs 1 'li'u~m-sLf'l~a~ilvi'VImPI1~1'11LLft~t-1v-3tlfl~m-si~v1~v 1v1-r'I.J~1tJ"~~tltlft~ 30 '!Jtl-3tJIJl'i1R1li"iCS1JL iJvlJviL~vmn'l..ltln~ 

tliJICS1~ 3 1~LLri 

3.1 Uf'lfi1 nfl1tl'\JvnlJ•vniVJm.r tiLL~il ~tl n~ ~1u 1 '\Jl.JlniVJ v1.rv 1 u~~n~l"l ru~\1~au nPlm;1'lJ v~l"l ru~ L tlu~ ~11Ji~ t1 
' " ~ " 

~VI Ln'I.J R1liCS"i1J L iJvlJ mcs 1 'li'u~ mcs Ll'l ~v-31la1VJ mm~IJI{LLn ~t-1a~tlfi~ mcsi ~ v1~v 1~-r'I..J ri1u"~~ tltln ~ 20 "!J v~tll'l"nR1li"i"ilJ L iJvlJviL~ t1 mih.Jtln~ 
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4.1 ~tlfltm-31u1ulJ\111Vlm.rvvlinv1~~n~l"lru~ 
4. 2 unPl f1'li1'!lil-31J\11iVI fJ1~ vvlinv1 L U'\JU n Pim~1"!J il-31'1 ru~ 
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5.1 'I.Jfi1fi1ft111ti\Jtlf)lJ\-11iVlfJ1~fJ • 
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2 

. ., 
a~11ft1lfu1n1'i(U1~) toN1f.l ft1~U 11f.ln11 

1 Lf'l~tl~ Flow cytometer 500 i1bJ~ 

2 Lf"~tl~ Real time PCR 550 i11u~ 

3 "" Lf'l'itl~ PCR 450 i1bJ~ 

4 "" . Lf'l'itl~ Fluorescence m1croplate reader 550 i1UJ~ 

5 Lf'l~tl~ Microplate reader 450 i111J~ 

6 
..1 

Lf'l'itl~ Freeze dryer 550 i111J~ 

7 
..1 

Lf'l'itl~ Nanodrop 450 i111J~ 

8 Lfl~tl~ Ultra centrifuge 1,000 i111J~ 

9 Lf'l~tl~ High speed centrifuge 450 i111J~ 

10 Lfl~tl~ Centrifuge 400 i111J~ 

11 "" Lf'l'itl~ Concentrator 400 i1l1J~ 

"" i1l1J~ 12 Lfl'itl~ Gel document 400 I 

13 ~~ Horizontal electrophoresis 550 41bJ~ I 

14 ~~ Vertical electrophoresis 500 'li'111J~ 

15 Lfl~tl~ Trans-blot semi dry 400 4111J.~ 

16 LFl~tl~ UV-visible spectrophotometer 400 i1l1J~ 

17 
..1 

LFl'i~H Odyssey 400 i1lu~ 

18 Fluorescence microscope 450 i111J~ 

19 Bright field I Inverted microscope 400 i1l1J-3 

20 LFl~tl~ Ultra sonicator 400 i1l1J~ 

21 
.. 

Lf'l'itl~ Autoclave 450 i111J~ 
--- - --
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. ., 
il1f\U 11fJ011 i~11fl1l~u;n,~ (U1~) \'11hfJ 

22 "" Lfl~a~ Spray dryer 500 i·illJ-1 

23 
.,j 

Lfl'l8~ Rotary evaporator 450 i11lJ-1 

700 3 off111J-1 
24 \1tN\Jfi~m-si,Yv BSL level 2 

" 1,400 1\J 

\1v~\Jfimi m-s1~ m Yf1::L~V·U~~" 
550 3 i11lJ~ 

' 

25 
" 1,100 1\J 

26 
0 

\.11 MQ water 100 ~{Jl'l 

27 
0 

\.11 01 water 60 ~{Jl'l 

100 " 1\J 
28 ~Freezer ~ru'\.1JJU -80 tJ-1fii1L'(IaL~fl~ (a\J .~tJl) .. 

2,500 LVltl\.1 

60 " 1\J 
29 ~ Freezer ~ru'\.1JJU -40 tHI'11L'(IaL;V~ (~\J.~tJl) ... 

950 LVltl\.1 

60 " 1\J 
30 ~Freezer vru'\.1flU -20 tJ~fiiWil~L;V~ (~\J.vl{Jl) .. " , \1 , 

950 LVltJ\.1 

31 
.,j 

Lfl'i8~ Mercury 500 i111J~ 

32 .,j " ~ Lfl-sanVIfl'4fl1fltJ1 u 500 ~11lJ~ 
~ L.....-__ - - --- ~ --

\'1~1UL \'1~ n1'l 1oU\J~n1'lLfl~v~il8lYif.J11'11~~{LL~::\18~\Jfi~rn'li ,)' V '\.11niJLfll't;'Uv~i1LlJ~ 1 \1RV1L tltJ'\.1~~i11lJ~ 
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efl11th\J~011fl'i1;-J1Lfi11::~1U~B~tJ~,jin111~u 
W al A ., - ... -.t - ., t Cll ~., ~ 4 4 - - .., •• ~ LL 'U\JVI1Uu'i::n1A11\t11VIU1 itUti'i'i11ft1flfl1 L 'iB~ \ti\0 LOW,LLtt::8fl11fl1ti1'i11L 'UU1101'i ~ 'U\J'in1'Ufl'i8U181\'IU1ft1flfl'i 1ilf!~ un'iW 

..I ~ 
LLtt::flCI1'UVI,.B~fiN::LLvt\'IUA1flfl'i vt.ft. 2565 

11Un11011fl'i1,.1 Lfl'i1::\1\'11~~anllj~m11~u 

ellJl11~ 1 L~LLO 

1.1 ~tllimi·nu1ul.lln1YJm~vtw;l-3nl'lflru:: 

1.2 un~m~n"!J8-3flru:: 

~~uiu A1ii'i 'ilJ L Uf.llJnT~ lJl 11 ~1 Lfl 'i1::~vt1-3~~Htl~~ m1i ~ v Ll'leJ 1~~ua1u"~ ~a v ":: 25 "!J8-3eJ lJl 1 1A1li'i'i1JL iivlJ~ L~ v n Lrh.Jtl n~ 

eJlJl11~ 2L~LLn 

2.1 ~tJlj,m-31\J 1 \Jl.l'VI11YIEJI~f.J~iJ1~a~n~flWZ~ij~tJlj,m-11\J 1 \J1Jl·111Vlt11"tl 1 ua~n~flruZVI~8Ufl~fl~1"!J tl~fl WZL UU~~1l.l1~V 

2.2 un~n~1"!18-11JVI11Yif.l1~f.l~iJ1~a-3n~flru::~ij~tJlj~.:nu1u1JVI1iYim~f.I1Ua-3n~flru::VI~8UnPln~1'!Jmr~ru::LUU~~1l.l1~f.l 

~~Lfl\Jfl1 ii'i 'ilJL UEJ1Jfl1')(Jl 'i1 ~1 Lrl'i1::~YI1-3~mtl!}~ n1'i1 ~ eJ L~tl 1vWua1U" ~~eva:: 20 "!18-3 eJ(Jl'i1 fl1ii'i'i1J L UeJlJ~ L ~EJ mnutl n~ 
eJ9l'i1~ 3 L~LLrl 

3.1 'Urlflafl1eJ'U()fllJVI1iYI m~v~ii~tlfl~-31\J 1 \J1JVI11Vlm~v 1 ua-3nl'lf1W::VI~8UfiPln~1'lJ8-3rlW::L U'U~~11Ji~EJ 
, " :,J \1 

~ vlLn\JA1ii 'i'ilJ L UVlJ fl11(Jl'i1~i Lfl 'i1 Z~Vl1-1~8-3U li~ n1'ii ~f) L~fJ 1~~'Ua1ua ~~8 f) a:: 15 'llmeJ9l'nA1li'i'ilJ L UfJlJ~L ~ v mnutl fl~ 

eJ(Jl'j1~ 4 L~LLri 

4.1 ~tJlj~-31'U1U1JVI11YieJ1~f.J~ij\~a~nl'lf1W:: 

4.2 unPln~1'1Jtl-31JVI1lVlln~flv1il1~LtJuunPln~1'1l8~rlW:: 

~ VlLn'UAI ii'i'ilJL Uf.J1Jfl1'i(Jl'i1~1 Lfl11Z~YI1-1~ ()~\] lju"ii nl'ii ~f.) Ll'l £J 1~~'Ua1Ual'l ~tlfJ ":: 1 0 'IJ8~ eJ(Jl'i1fl1li'i'ilJL i'lfllJ~L~ vmn'Utl n~ 
.. "" ~ " . tl9l'i1Vl 5 ~~LLfl 

5.1 ~fli'l"fnvuam.Jl'I11Yif.I1~V 

~1'1Lfl'Ufhti'i'ilJLUU1Jfl119l'i1~iLfl11t\1YI1~~8-1Ufi~m11~V9111J911'i1-3LL\JtJ"fi1V'th::mf'l~ 
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thiu 11f.Jn1~ Bfl'i1thliu~m1 {\J1YI) 'M\h!J 

n11fi~1,.1Lft~1::"a,ul,..1ua::a1\111'i 

1 Moisture (by moisture analysis) 600 ll1'1mh-l 

2 Total phenolic compounds (by microplate reader)* 1,500 ll1'1tl~1-3 

3 n1'iYI~"'tluqYI5 DPPH assay (%inhibition)* 1,000 ll1'1tl~1-3 

4 
.t 

n1'iYil'l"'t1UqYI5 OPPH assay (IC50)* 3,000 ll1'1tl~1-3 

5 Total flavonoid* 1,500 ll1'1tl~1-3 

6 Total monomeric anthocyanin* 1,500 ~1tl~1-3 

7 n1'iL~~VlJll1'1t1~1-34h'Mi'UiLf'1~1::\1 HPLC 1,300 ti1tl~1'1 

8 m~1Lf'1'n::l1"'1'iLUn~lJ Phenolic acid (by HPLC)• 3,500 ~1tl~1'1 

9 m~1Lfl~1::'M1un~lJ Flavonoids (by HPLC)* 2,500 ll1'1t~V1'~ 

10 m~1Lf'1~1::\1\J~lJ1ni4'11U4h~qJLL~::vi1 Finger print ~1ViG HPLC* 2,000 ~1tl~1'1 

11 1mi)u E (by HPLC)* 3,000 ~1()~1-3 

12 Gamma-Oryzanol (by HPLC)* 3,000 ~1tl~1-3 

13 n1'iL~~VlJll1'1tl~1-lri'1'Mi'u1Lf'1~1::l1 Heavy metals u~:: minerals* 1,000 tJl1U£h-3 

14 Mercury (by mercury analyzer)* 1,700 ~1tl~1-3 

15 Arsenic (by hybrid MS)* 1,700 tJl1tl~1-3 

16 Calcium (by flame AAS)* 1,500 ~1tl~1-3 

17 Magnesium (by flame AAS)* 1,500 ~1tl~1-3 

18 Sodium (by flame MS)* 1,500 ~1tl~1-3 
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• v 
fl1fiU 11fJ011 e~11fl1l~~1n11(U1~) ~1.hfJ 

19 Potassium (by flame MS)* 1,500 ~1tl~1-1 

20 Manganese (by graphite AAS)* 1,500 
v ' \Jl1tlr.J1-1 

21 Iron (by graphite MS)* 1,500 
... ' 1111um-1 

22 Zinc (by graphite MS)* 1,500 ~1t1~1-3 

23 Lead (by graphite MS)* 1,500 
., ' 1111tJEJ1-3 

24 Cadmium (by graphite AAS)* 1,500 ~'ltlrh-3 

25 Chromium (by graphite MS)* 1,500 ~1mh-3 

26 Copper (by graphite MS)* 1,500 .r1uci1-3 

27 Nickel (by graphite MS)* 1,500 ~1uci1~ I 

I 

28 
4 ~ .,J t1 .-q 

n1~1Li'l~1::l1 Heavy metals L~~:: minerals au1 mmti AAS* 1,500 ~1uci1-3 

29 Ethanol (by GC)* 1,500 ~1u~1-3 

30 Methanol (by GC)* 1,500 ~1uci1~ 

~1uci1-3 

31 " " .... m~an~mEJ'lti Soxhlet 2,500 (h.hnu 

100 n~lJ) 

~1uci1-3 

n1'iG1n~~1fl1fi Maceration 
(hJ~ntl 

32 2,500 
6 ~\Jl'l) 

------~-- --- - ----· - - --- ·- - -- - -
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ft1iU 11V01, B~,1fl1tfu~n11(U1~) ~U1V 

i1mh-l 

33 m~"'n~~1vifi Decoction 2,500 (WLnu 

6 a~~) 

9i'1tJ~h-3 

34 m~vi1LL\1-3~1EJifi Rotary evaporator 1,100 (WLnlJ 

1 a~~) 

~1mh-3 

35 m~vi1LL\1-3~1a1fi Spray dry 3,000 (WLnu 

2 a~~) 
~ .. " ., 

n1~fi~1~1Lfl~1::ml1-3f4Uqn'l~11 J 

36 m-s"'n~ DNNRNA 1,300 9i'1mh-3 

37 nT'iL~lJmlJ1N"'1'l~\J~n'S'll.J 1,000 9i'1tl~1-3 

38 n1'H~~tllJ eDNA 1,000 9i'1tl~1-3 

39 m·a~lJU~lJ1N"'1'S~tJQn'S~lJL~vt'li'Lfl~tl-3 Real time PCR 1,800 9i'1t1~1-3 

40 m-svh Agarose gel electrophoresis 900 ~1v~1-l 
... , ., ..I 

n11fi~1"1Lfl11::~fi'UJLfl1tl~ Flow cytometer 

41 m~i Lfl~1~l-1m-sLn~ Apoptosis (annexin V) 1,500 9i'1v~1-3 

... " -nT'i1 Lfl'l1~'.1n1'SLn~ Cell cycle arrest (cell cycle and DNA content ., , 
42 1 300 ~1vf.l1-3 

analysis) ' 
~ ~-----~--~--------- ~- -----------L-----
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. ., 
i~~1fl1lfu;n,~(U1~) "u1u i11fltl ~1f.lfl11 

~ '\1., ., , 
fl1~~"i1';11Lfl"i1~ fl1f.lflilil./I'Jii'I11PIU 

43 Bright field I Inverted microscope 500 ~1~Hh~ 

44 Fluorescence microscope 550 "' I 

mmn~ 

m"il~u~m1~fla1m 

45 f'11U~n11~"tJ-;wi~EJ 1 'UL 1~Tl1'11n11 1 1,000 3 i11lJ~ , 
--

'MlJ1fJL'VI9) 1. mru * ~e:J~~~~18~1~1'Um1iLfl11~l-1mhnjmJ 2 ~1e:J~1~;'U1tJ 

2. m11 .Uu~fl11\Jl'n-;Ji Lfl11~l-1vnn1munmi m1i~ £J -vnn~Lfll"l:*'llv~i111.1~ 1-x~~L uu"'~~i111.1~ 
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Bfi11ft1~1n11"11~1L~,,~~U1o 
.. tl .. .. ~"!! .. _! ., • .. , ..... .ol..... ~ .. tl ~ 

UUUWI10 1::n1fUJ'M11'rl01ft051'Uif11flfl1 L1El~ 'MftnLON'91Uft::Bfi11tl1ri111JLU01Jn1"h~\J1n11L~1El~1Jil1'rl01f11flf11 1flf!~ 01N 

.ol ~ 
Uft::fla1Ut'l,_,ilUIN::UV.'riOfl1flfl1 Yi.fl. 2565 

. ., 
Ufl11tht.U~~n1'i (~1t'l} 'M\ho ft1fl~ 110011 

1 Spirometry (FV loop) 300 
:1 

flcH 

2 Spirometry (FV loop) + Pre-Post Bronchodilator 400 " fl1>3 

:1 
3 Lung volume 800 f'\1>3 

:; 
4 DLCO 800 fl~>3 

5 Spirometry (FV loop) + Lung volume 1,100 " f'\1>3 
:; 

6 Spirometry (FV loop) + Pre-Post Bronchodilator + Lung volume 1,200 fl~>3 

:; 
7 Lung volume + DLCO 1,600 fl~>3 

8 Spirometry (FV loop) + Lung volume + DLCO 1,900 " f'\~>3 

:; 
9 Spirometry (FV loop) + Pre-Post Bronchodilator + Lung volume + DLCO 2,000 f'\~-3 

" 10 Methacholine challenge test 800 f\~>3 

LulJ1"1ll1 Adenosine deaminase (ADA) 
:; 

11 800 fl~-3 

--- ---- - ----- ---'----



"a 
~ 

;) r r r r r 
~ Ol;:! 01;:! Ol;:! 01;:! 01;:! ·;:s 

~ ~ ~ :0: :;; :s: 
c: 
? ..,.. 
S'" i---

~~ 
... ~ 

IE -,.: 
'a. c-
'C 

c-
2 

c-
;) 

~ c-
,:: 

·~ (i) 
tri 
~ 
(i) ... ~ c -~ c-c: 

~; ~ ~F 11'1 
-~ -;: '4:) 
~ c- 11'1 c-c: c: N 
~ ri 

~ c- ;) 
~ ';t ,: c: -(i) ;; ... ~ - ~ IE c- ~ 

~ IQ ~ 
c- c-

c- ·c 'C 
~ c- ;) 
n ~ ~ 

0 G ~~ ~ .-4 ~ 
... ~ n 

G n 
ri a 
·~ 

::S 
"F c ~ ~ c- a (i) c: c: ., 

-~ - -.~ 
~~ ~~ ;t 
-c:: ~ c-

c; 
·c ~ ~ 
c- (i) n 
~ ... ~ G 
~~ ::S ... ~ 

IE 
~ c-
'C 
;; 
~ 
~ 
~ 

~~ 
c-
;) 

~ 

·~ c-
~ 
;; 
'C c-c: 
n 
~ 

? 
;) 

~ 
;:J 

;; 

c: 
·~ 

U'"l U'"l 0 0 0 
~;:J ...... ...... U'"l N 

~ c-·c 
c-
~ ~ 

~~ (i) 
Olpl 
~ 
;) 

~ "'fC: -"'f~ 

10 

;! 
"1(0) 
~ 
r 
~ c: 
(i) 
..JI 
(i) 

·~ :0: 

~~ 
·~ ~ c-
c: 
~ 
~ 
CE: 
~ 

(i) 

~ 
., 

c- ~~ c:: 
;) 4~ 
c- ~ 

~ c-c: 
~ ri 

~ 

s ~ 
IQ c- 'd" ;) 

;:! <( 4~ 
F ~ 

(? - r "7 ..- (i) 
.~ ;:! 

~ 

a: F 
~~ -- ..-
~ If" 

c- c c- r 
•s ·;:: c: t'CO 
r a.. ~ c:: 

~ r ........ c- ~ c- ., T(C ~ If" 
v. If" If" r r 

r r c: !: t'CO c: (i) 
G) ;:! 

t'CO t'CO .... r c:: - c:: c:: c- ~ ~ "j: r (i) (i) !: (i) 
~ .. ~ .. ~ r 

ri .. j: c- F !: 
·~ ;:6 ;:6 ri Ott; If" r r 
~ fJ= f jl: f jl: ~ c:: ~ c:- c-

I-- c: c:: 
.~ ·~ 

~i 
;:J ;=I 
~F 

N 
Olp 

c- -;;: ...... c<'\ tv: <:t U'"l 

"G c:- c:-
c: c:: 


