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:w1~n~1 'flfiu1mL1N:::L1't1'Wl L~'flu"J:;n'E!um':i'~LLIN~U'ltl m~~\IL~1':w~"l1111mL1N:::U'fl\lrl'Whl'l 

1. ~1r.i1rl!Plfl'J13.J 
., 

tJ' ..:!I I <V .q..:,j <V tr 

m'ibbvw1mb'l..l'l.HJiq:1Ji:.iiq1u V1mmN m':i'~LLIN~"l1Jl1'V'ln:wn'WV11N1tl'lnm~ 'Vl\lmrnY1'Vlt1 
."f ~ .. ~ .-JI ,, .. .. 

Lbi:.J'Wu"1'1'LI'W mrnw'Vlt1 Lbi:.J'W ''Vltl mrn'V'l'Vlt1W'W'IJ1'WLL1N:;mrn'V'l'Vlt1'Vl1\I LIN'fln 

n1'ibbw'Vl2i''Vl1..:ib~-ern V1mt1n\I M1~1P1fm"J'Sil"l'li't1 m"Jfn~1LL1N:;U'fl\ln'Whl'l 'W'flmV1il'fl 

91nf!1~1P1fmrnw'Vltl°LLi:.J'WU"1'1U'W mrnw'Vltl°LLi:.J'Wl'Vlt1LL1N:;mrnw'Vltl°~'WU1'Wl'Vlt1 
?!"ll111w V1mt1n..:i rir;i1:w~:w\j':i'ruvY\l'Vl1\1~1'Wi1\lmt1 ~IPl1"1 bblN:;m\l~\lri:w zj\ln1V1'W~ t~tl 

'fl\I ~ m':i''fl'W 1:!1 t1 fan l'l'l1:WV1m t1"ll'fl\l~"ll111Y1 L °ll'W~"l :::n'11\I LLIN:::ri ':i''fl'LI ri IN :w1u'Vln~'l'W"ll'fl..:i:nrs 1P1 L:r1 
q q q 

1:iJ1 -n LL'"11:iJ ilhl'lilt11.iJ L~uV11''fl l'l 'l1:wVimnvi1il''W 

'fl..:if'l'i1:1J V1mt1n\I 'El\l~un-;n'flu'Vl1..:i~1'Wi1..:imt1 ~IPl1"111'1J'lJ1 ~\lrimL:N:::~..:iLL'll?l~'fl:w 
~il l'l'l1 :w L zj'fl:w btl\I rl'Wlil'fl1"1 Lbtl n~'l'W"l 1 n n'W1~ 

nsuuTruuin1s11wml11wulnt111a:rns11wntimo1Eion 
ns:ns:Joa1s1sruav1.

1
--;;;;;;~---­
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18 

enl'ns 
111.JFl r Fls l u r af1na 
D1ilJ'!l16iU1Ufil- '1Jll1W 

'il1'\111'iiq"lJ111~ V1:1-J1tii.i-.:i 'fl1V11:r~1-il~r;iutl:r:::nmJ".ll'eN'fl1Vl1'SbL~:::Ll"i~·reNtl:r-.:i ~hum:rtl:r-.:i . ' ' 
bl?lti~L~m'll1C1JL'IXLU'W'fl1V11:r~futl:r:::'Vl1mL~'"l~~n~f.)tuL'Wm:r~LL~~".ll!l1~ 

LL3.J Fi LFl'ib 'l.Jb'il 9ini{ V1:1-J1tii.i-.:i LL'W'"J'Vl1-.:i'flu~-.:i1viaj".ll'fl-.:J:il'l i?l vi1'fl~ f!u:::mrn'fl-.:i:il'l i?l 

~n~1-.:i1viaj A'"l1:1-Jf11?1~'Wj1'W"ll'fl-.:i LL:J-JA 'i:A:r1u'i:'fl ~n~f\r?l~1VJn 1 ~-.:i~r;iun1 LUr?l:J-J1r.i1n'fluul'l 

'flu1:iJiu~ r?l LL~:::ri1~-.:i Ltl~ timLtl~-.:i'fl~.h-.:i1:i.lvi£J 1?1U-.:i i?l~'fl r?l L'"l~1 ~~1 LnAr;i:rr.i:::i:.i'fl'WA~1ti~ fl'W::: 

mrn'fl-.:i'i:~n'flti1-.:1LLAU 1 1?11til?i'r;i L~'fl~1r.i :::1~ful~ni.i,1Ari 1rnuuL'fln111~nunn:J-J'll1~6muu 
vi~n~'Wj1'W~1fl'lJ 1 -3 

fi'i'i3.J°1119ltl1u ~ V1:1-J1tii.i-.:i :r:::uumnL~'Vltl°~ LU'Wf.Jrufi1".ll'fl-.:im:ri-.:i~mL~ ::: ~-.:i L~1:J-J 
n:r::;ur;ium:r~m~n l?i'r;i L'fl'l".ll'fl-.:Ji1-.:in1ti:J-Jif11tl' 

2 . iq"ll111W'eN ~'i'J:J..J ( n'a~'IJ'J'W ~ flf'Wb i~3.l 1Pi-em1'aa.J'il.:i,,1 ui bb~~~"111l1Vi) • • 
~".ll!l1~'fl-.:i!Pfn:J-J vi1'fl Holistic Hea lth :W'fl..:J~".ll!l1~~1 LU'WLi'fl-.:i~L~m-if'fl-.:inuvY-.:i:il'll?l 
' ' 

:J-J 1 n n ~1mnU'WLLfim1 :J-J L9mh tivi1'fl m :rr.r r?l n 1:rnu ~ r;iu Ll?l~'"l'WVl~'l".ll'fl'I 11..:i m ti 'i:r?l ti~r.i1 :rru1 
.J IV ~ .,J d I ~ 6} ~ ~ .cS ,..Gf CV ,S" 
'Vl "i?l'"lfl'W'Vl'lfl'W" fl'"l1:J-JLntl"lb'W'fl'l".ll'fl'l:r1'1n1tJ '°li?l b'°l bb~:::'°li?l'"l'lJClJ1ru :r'"l:J-JtNu'°l'°ltJ'Vl1'1·ei-.:Jfl:J-J 

LL~:::~-.:i LL'"lr?l~'fl:J-J 1?11-.:i 1 ~~tlB~mruff nuAuAutlu 

..., ..A' .. ""' 
2.1 V1~nn1'i~'Wii1'1..1"ll'il'liq"l1Jl1~'il'IFl'i'la.J Fi'il 

"'8 • 

2. 1.1 ~"ll!l1~'fl-.:i!Pfn:J-J1'1XArufi1"1l'fl-.:iri1~1 "~"ll!l1~" ~1V1mtii.i-.:i m:rtlfu LLm"ll LL~::: 
' ' ' 

~I?J-J'W1 L'IXLn r?ln1:i'~~".ll!l1'"J:::~~'flti1-.:i l?i'fl Lii'fl..:i 1:iJ1·1iL~tJ'1 LLfim :r1:iJ L91JU'"Jtl 
' ' 

.''I "" ~ """""""""" !'I "" ""'i' 2. 1.2 "~".ll!l1~".ll'fl'lb:r1r.i:::Lu'WLL1J1JLl?lmnu'Vl'"Jt:l'll'l1?1".ll'fl'lbnbu'W" mn~'fln "U:i'•!lfl" 
' 

~-.:i1r?lL-if1~vY-.:i'Vl1-.:i "i1-.:imti" LL~ ::: "~1?11r.i" r.i:::~~r;iun1V1u1?1~Jl1r;i:::~".ll!l1~mmL~ :::1r.i".ll'fl-.:i 
" 1.JAA~uu 1 

2.1 .3 m:rll'fl-.:in'Wbb~:::~-.:iL~1:J-J~".ll!l1~bu'W~'fl-.:i~~1fi'ClJ~~r?l Vl~nm:r".ll'fl'l~".ll!l1~ 
' CV CV .c::.I q 2.1 J' .d 2.1.c::.I .,J .cS ..J 

'fl-.:iAn:J-Jr.i ::: Lllum:r~ I?J-Ju1:r:::r?lumrn~".ll!l1~r?l 1V1~-.:1".lluL:r'flti 1 r.iu1V11?1 Ltiti:J-Jr.iuri-.:i'Vl~l?l 'i:r?lti 

1'1X'VlU'Vl'"l'W~'l~m:r:J-JL'WLLl1i~:::.Yu~~..:ii:.J~n:r:::'Vlu11i'fl~".ll!l1~ 
2 .1 .4 ~".ll!l1~'fl..:J!Pfn:J-J bU'Wn1:i'L'IXf.)rufi11?i'flfltln1:i'C?hN:il'l1?1 1'iXA'"l1:1-J~1flt:l.JrlU 

m::;ur;ium:r'Vl1-.:im:r~mn LL~:::m:r~~1'1fl'"l1:J-J1u~r?l'll'flUL'IXLLl?i~ ::;1.JAA~1~~mm:J-J~LL~i?l'Wb'fl'I 
' 6l 2.1...::I .::ii tr 

bVl:l-J~".ll!l1'"J:::'Vl~:J-JC?J~bb~:::~:J-J'IJ:i'tl.J 

2.1.5 L~'fl~!l1'"J:::fl'"l1m9uur;iti mrn~'Vltl°LLUU'fl-.:J!Pf n:J-J (Holistic medicine) r.i:::1-il 

VI~ nm nb1J1J'fl-.:J !Pf n:J-JL 'Wn1rn~n Ltl~ti'W~'fl'I m:r1m~n bb~:::m:r~ bb~~".ll!l1~ nu fl'Wb-if bl?ltln1:i' 

Lumm LL1J1Jfi:r:i':J-J'n1~ (Natural healing system) LL~:::~r.i1:rru1ur.ir.ruir;ivY-.:i l?i'r;i fl'WLL~:::~mummr 

'IOi ms11wntimo1aon 
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vi~nm'l'.L~mmfn~1LLUut1..:H•fn:wr.i:::1t.l1ntlnrJ1~1r;l1 "n1~1P1 ·e:nn1'i" "•e:nn1'i" r.i:::LU'W 

L~t1\l~qiqi1 ruL~'fl'WrJ1iJ A'11:W ~ r?lt.l n ~~ ~'fl\ln1':i'~ LLtl Lm 1r.i 1~ LLtl::: Lriul?lr;iil1'Vl1\l~r.i:::~t1\ltl\ILU 
A'Wm~~1mr?J vi1'-m1n'll'fl\1Uq)Vl1 n1nL'V'l'Vl6LL1JlJ'fl\l~'J'J:i..J n'flrJ1 Vl~\l~~!Pl ~'fl 'V'l~\ILL'IA\ln1':i' 
u1ur?l 1?1'WL'fl\11?11:wnn:w"ll1 ~ LLtl:::Lriu'IXr;i 1r.i'llt1\lmn~mm LLtl:::~'W~ ~h\lmt1 ~\l,r'W ~U'dtl ~'fl 
~~r.i:::fm~11?1'WL'fl\IL~t1tl1\I LLVfr.i1\I m vi1'-t1~\l~'W 1 LU'WL~ti\1~'1'WU':i':::nt1u~r.i:::"lir;imvi~t1 Lvhtl'u 

'lr?!mLrn~r?l Au1-if~t1..:iL~mru1u'V'l~\lu1ur?ll?l'WLt1\ll?l1:wnn:w"ll1~ "viaJ'fl" vi1'-t1~fn~1LriuL~t1\I 
~ ~~1 LLu:::il1 vi1'-t11 ~r\'1~\11r.i Au1-if r.i'1 Lri'W~'fl\I L~1 'lr.i 'tuL'~t1\l~'ll111'V'lt1tl1\IQn !Xt1\I L~t1rit1u 
n1'l'fn~1~\19:::~:Wb]'Vl'if i:.Jtl 

Vl~nn1'l'n1':i'~LLtl~'ll111'V'lLL1JlJ'fl\l~'l"1J..Jil'l~LU'W~\lb'VllJ n1':i'Lb'V'l'Vl6LLl!-J'WU':i':::L'V'lru'll'fl\IU':i':::L'Vl('l19'W 

LLtl:::11'WL~m~'fl 5,000 Url'fl'W 1~m1:w~1 AqjrllJn1'l'il~'ll111'V'ILLtl:::fJn~'fJ l?l~~'flr?l A~'fl\l'fltjn:w nu 

n':i''JJ..J"ll1~t1tl1\l~Ul?l fam1~~ (400 tJ rit1u('l11~1?1('11 1?l'1n~)1~'nlfi1'1h~'fl'WL:iJ1ifvhm'l'UTLir?lfm~" l 

L 'U'V'l1 :::~ 'd'W bf?\ ~'d'WVlii\l'll'fl\I 11\1 n1 ti bf?\ tin ~1'1rJ1 "~TU ri'fl t1Lil~1 :IJ1'iflliil~~1r;J cl1~':l'l.!~'l'Vl:IJ !Pl Lil~" 

LL u_r;i A'11J..J ~ (?\ b'4t1\l~'ll111'V'I LLUU'fl\I ~ :i"dl-Jb~91\1Vl1 t11t.l.ft'r;i A ':i'1'19: n~\I AJ..J l?l:::ir'Wl?l n 1 u-rl~\I 
.::::,I .c:!.:il 2,1 i./ ~ cr' CJ".c::::I CV I .<:::., .c:!.:il 

('111P1'1':i":i'~'Vl 20 mt1..:ir.i1nA'11J..Jn1'1Vl'W1'Vl1\1'1'Vlt11 ('111~ l?lrn1nL'V'l'Vlt1'VlVln LVlA1'Wm~ A'11l~ L"ll'fl 

'll'fl\IA'WL~tl'drllJ~'ll111'V'lrJ1 "1Pi'1 b:f 'fl b'iFI" ~'fl~1 LVll?l'll'fl\IA'11J..J L~lJU'dtlLbtl:::~'fl\11-if "m-i.:i bFl'i1~,,;'" 
' ' 

L~'fl~1 L~'fl b':i'A LLtl:::LLrlUq)Vl1~ L~mnu~'ll111'V'I br?ltltl:::Ltltl f?lt1'ln~'l l?l LLtl:::'V'lb] ~ n':i'':i':W~'ll111'V'l 
~1:iJ LVlJ..J1:::~:w zj\l b 'WlJ1\1111'1:::'ll'fl\l~'ll111'V'ln1'l'bmfim'l'fn~1 LLUU LLl!-J'WU9'1U'WLU'W '"el'l.l!Pl'i1tl" 

I I Q/ .Jt ~ .c::::I .c::::I 

l?l'fl~'ll111'V'l:W1nm1l?l'1L"llt1 b':i'AL~t1t1n • 
.Q, .Q,4Clil d" CJ\ .cill ti 

2 .2 b 'Vl '°1'l.1'°1'J fin1'i-wws1u Lu n1'ibt1t1'Jt11~°11111-w bb 'U'U'fl'l '°1'i'J 3J 
~ . 

(Fundamenta l techn iques of Holistic Hea li ng ) 

2.2.1 'fl1Vl1nLtl:::b11"ll'W1n1':i' (Food and Nutrition) 

2 .2.2 n1':i'i:J'fl'WAtl1tlA'11J..JLA1't1r?l (Stress Relief Strategies) 

2.2 .3 

2.2.4 

2.2.5 

mn~mm'Vl1\l~l?lb9~1'Wb'W (Inner Healing and transformation) 

n1':i'Vl~nL~tJ\l~\ILL'1r?l~'flJ..J~L:iJL~'fli?l'el~'llf11'V'l (Avoidance of Unhealthy Environment) 
' Q/ CV I .::::,1 .c::::I 

n1':i''W'fl'WVltllJ'V1mi:.J'fl'W'Vl L'V'ltl\l'V'l'fl (Adequate Sleep) 

2.2.6 n1':i't1t1nn1~..:immLUULb'fl b':i'UA (Aerobic/Strength Exercise) 

2.2. 7 n1':i'LLU\IU'WA'11:Wfn LLtl ::;~~1\l~:W'W''\..IDJl1'V'l':i':::VlrJ1\I A'W'l"flU-if 1-.:inJ..J~\l l?l'WL'fl\I 

(Loving Relationships, including yourself} 

2.2.8 mrn~1Mt1t1nt1tl1..:i~~1\IM':i'~ (Creative Expression) 

2.2.9 n1':i'~~1\l~J..J'W''Wn111'V'l'Vl1\l~l?lflqjqj1n.JbLtl:::mn~mm (Spiritual Connection 

and Healing} 

nsuwruu1rns11 wnti11wulna 11 s:rns11 wntirno18on 
. s ·8\Yc1161SrcJEl'.-------
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Ell.,,19 

111...1Flf Flslufaf1f1S 
H,1~'l!1~ti1Dl>l - 'lll11W 

2.3.1 "'11~ 1wf~'lln1-w'Vi1..:i b~rein b'9lt.J b'U'W1::::"'11~ 1?1fo1rn-w'Vltl°bbi:-J'Wti"J::::b-wru'Vl1..:iJJ~!l1 ri 

l?l::::rJ'W'fl'fln 'flu1~bbri mrn-w'Vltl°bbi:-J'W~'W mrn-w'Vlt.ifibul?I bb'6'l::::mrn-w'Vltl°'fl1~n'l'll~riui'.ltlf'lln.J1 

~'Wj1'W 'Vl~ttl) m"J~Ur.i'ilt.i bb'6'l::::~fim"Jfntt1bbuu'fl..:i(Pf"Jri:w 1~M1:w~1~n.Jnum"J~[9J.Jm~..:i 
~1u·h..:imt.i 91?1'br.i 91?1~n.Jn.J1rubb'6'l::::ur.i~mb'l'9l~'fl:w~i:w~ufinurllri:w~tttl" ~..:irllri'flth..:i mrn-w'Vltl° 

'fl1t.Jn'l'll~'Wb~t.i~'b~riri1:wV1mt.J'll'fl..:JA1~1 "iq"lJ111'V'l" ~1:w1r.i1m1n~-wv1 "iq-J'iqtl~" Vlmt.in..:i ' . 
~~..:J'fltjrlUl?l'Wb'fl..:J (M::::=rll'lb'fl..:J ~C'I::::= ~..:J'fltj) ~..:Ji1..:Jn1t.J 91?1b9 bb'6'l::::91?1~n.Jn.J1CW Vl1'fli'.Jr1'l1:W 

~:w b'fl:W'fltj'b urllri b'fl..:i Vl1'fl n1ri::::~1.J ri ri'6'li'.191?1 ~1un!rllri~ri-w~'fl:w i'.ln1ri::::91?1 bb'6'l ::::mt.itl"J::::~1u 
n '6'l:wn~'Wn'W'flt.h..:i ~ ri'fl 1 ~ bn '91 riri1:wl:'l..:iuV11'fl riri1:w~'ll bU'WJl 1ri ::::~mt.i bb'6'l ::::91?1 r?i'1 bi'lu1ti'flti1..:i 

n'6'l:wn~muuV1~..:ib~mnun"J"J:w'll1~ 

2.3.2 "'11l:'ll?lf~'llJl1'W'Vl1..:Jb~'flnVl'6'l1t.J"'11l:'l(Plf i'.JV1~nm':i'vH1 VJn~'l'W'll'fl..:111..:imt.i 

tTu~riui:w~'Wfibzj'fl:W 'bt.i..:inu m"Jm::::vh l?i'flr.i '91 b'919'91Vl~..:i1 ui1..:imt.itl'fl:wi'.l i:-J'6'lm::::'Vlum::::b Vl'fl'Wn..:i 
q q 

if?l~'W b-rilJ 1?11l-J'Vl~ttl)mrn-w'Vlt.i°9uiru ~\1 ~1i:l'fl bb'6'l::::~hbVf1 bU'W~utl"n:w'lJ'fl,1b~utl"J::::l:'l1'VI 
~rii1..:immb'6'l::::i:w~ufinu'flrJ't.iri::::11i1..:i 1 ~..:ibbl?il:'l:w'fl..:i1tlr.iun..:ibVf1'buv\'1u'fl..:ib~mnu'Vl~ttlJ'll'fl..:i 
"'11Mlf Reflexology (n1m'9li'9ll:'l::::Vl'fl'W) bb'6'l:::: lridology (n1'J~Ur.i'ilt.ihrieJ1u:iJ1'W1?11) zj..:iriri1:w-K:w~'Wfi 
~..:in ti 1ri t:J..:i 1:iJ l:'l1 m rn'fl fiu1 t.i1~ ~ rit.i'Vl ~ttl)n 1 rn -w'Vl tl"ur.iiuu zj..:i i'.l~ ntt:::: bbt.i n ~ riubuu~u j1'W 

2.3.3 "'11l:'l l?lfo'llJl1'W'Vl1..:J b~'flnVl'6'l1t.J "'11l:'l 1?1f b-rl'W ~..:i "'11~1?1fmrn-w'Vltl°bbi:-J'WU"J::::b-wru 
q 

l?l::::rJ'W'fl'fln VI~ nn1'J'll'fl..:J bb:W r1 br1'JlUb'fl ~ n ~ '1'6'l'1 n'fl~1l:'l'lJJl1'W'lJ'fl..:J '"1'Wb'J19::::~~'Wl~ l?i'fl b~'fl 
q 

i'.ln1ri::::l:'l:w iP1'6'l1 ui1..:i mt.i bb'6'l ::::"J::::VI~ 1..:imt.inu91?1 riri1m9utlrit.i~ bbVf r.i1'..:i:w1r.i1 n mn~ t.il:'l:w iP1 '6'l 

'll'fl..:111..:imt.i~..:i"J::::uu b'9lt.Jr.i::::tlnn{]'fl1n1':i''fl'fln:w1~~'l'Wb'9l~'l'WV1~..:i'll'fl..:Ji1..:in1t.J riri1:w~..:ibri1't.i'91 
1u91?1'br.i 1?1'6'l'fl'9lr.iu~~1?1~'ll1'9ll:'l:w'91'6'l"J::::V1~1..:imt.inu'br.inl:'l1mrn~..:ii:-1'6'l'b~bn'9lriri1:wb9utlrit.i1~ ~..:i 

q 

, 'i' 'i' ., ~ ""' ., ' 'i' - .Ji "' .:"I ' 
b'll'W b':i''"1n':i' :::: b'W'l::::'fl1vt1rn'6'l:::: b':i''"1Vl'l b'°l Vl'J'fl bb~~ bbl?I b':i'rl l?l '91 b'll'fl b'fl..:Jmu'Wi:-J'6'l:W191n r1'l1:W'fl'fl'Wbb'fl'll'fl..:J 

i1..:imt.i'b'9lmri:w bU'WbVllPJ 1 ~'J::::UUJJ~ ~:Wrl'Wtl'fl'Wbb'fl bU '91-ri'fl..:i 1 ~ b~'fl hri~n'6'l1:w1~ n1':i'~ bb'6'lfntt1 

9..:i* buum"J~'W~ bb'6'l::::bl:'l1':wl:'l ~1..:i riri1:wl:'l:w 1?1'6'l 1 ~ bn '91 bbri~~ l?I ~..:imt.i bb'6'l::::9 (Pl~l:'l'fl '91 ri~'fl..:inu 
nn:w'll1~ zj..:ii'91 b~:w ~ur.i::::bn '9lr.i1nm"Jnu'fl1V11':i'~tJ nVl~n b!l'llu1mnuub~'fl..:i~u bb'6'l::::n'fl~1 
~'fl..:i buumV11 'J~ l:'l'fl '91 ri~'fl..:i nu n"Jrn'll1 ~'ll'fl..:i:wutttl°bb'!;'l ::::l:'l 1 :w1 rn bl:'l1':wl:'l~1..:i '91 '6'lt.in1-w'b ~nu 

q q 

~ 2..1 I " ..:!ii " .?I .<::>, I <;:0..::;j 

2.3.4 ri..:i bb:W 'l 1 "'11l:'ll?l'J~'lJJl1'W'VI 1..:i b'6'l 'fl nu 1..:i "'11 l:'l l?l 'J9:::; bu'Wb 'VI ri 'Wr1b'U'W1:::; bbl?I n:w 

n n j1'Wmr.i1 n "'11 l:'l l?I fm nb 'W'VI cl" l?I ::::rJ'W'fl'fl n m rn 'W'Vltl°~uu1u m rn-w'Vltl°'ll'W'll1 ~1'WJ;\~Jl1 ri 
1?!1..:i 1 ~rifon b'Vlrii'lri~riu'bm1)bU'W~fimnbuunn:w'll1~ b-rl'W ~1?1"J'fl1V11rnn:w'll1~1?!1..:i 1 
m"Jb.ifl:'l:wu1-w"J ri11'u1u'91 '1'6'l'1 V1'6'l1m'Vlrii'lri'b~riri1:w~1~runum"Jtiful:'l:w'91'6'l'll'fl..:i'V'l~..:i~~1?1 

q ~ q 
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Enl"llS 

111.Jf'l f f'lS l U f afina 
1!77~'1J1Gi1hlfi;i- '!l/11W 

n1'i'm':::~'Wb ,x 1.n l?l n~ 1n mn~ tl'l m fmn IPi''l l.'fl\l l.~'fl ~~1\IJ;Jil ~:J..J n'W bl?l tlfi'i''i':hl'll1 ~"ll'fl\l i1\l m ti 

h.Ji;J'fl~nUf1'l1m~rn..ht1 1.-rlu Lt1f1::: te:iiltm"l1V1 t.'Vlf1i'lf1i;i1\l 1 ~m:::~'W'V'l~\11.1.:iJ1.V1~n1vJ.Yh 
~r;in1'V'l1 ui1\lmt1 '1~'1 'i''lii1tJn\l m'i'1 iXM1:w~1 f1 bJ.!num'i'tlfu~:w f?l~"ll'fl\191?11r.i 'eluil em 

m:::'V!ui;i'fl'i':::UuJJil~iin'W"ll'fl\li1\lmt1~\lil em i;i'fl f1'l1:W 1.~ULI'lt1'Vl1\lmt1 1.-rlu n1'i'vl1~mfi t.'Vl f1i'lf1 

n1'i'f1'lU'°Jii91?1/n1t1i;l1\l 1 t.il'W~'W 

2 .3.5 t.'Vl f1i'lf1m'i'tl'1'111?1"ll'fl\l V'l1~ 1?1f~"l1Il1'V'l'Vl1\l 1.~'fln i;i1\l 1 1.1.li'r.i:::1.1.1?1ni;i1\lnu1u~1u 
i t?J 1.i.ruV1'Wn 1.1.i;Jri~'l'W~'fl\l 1.~1-i1~\ln'W1.1.~:::nu 'elur.i:::"l111?11.~t1il1~ ~\I ert iXm'i'tl'11J t?J 1uM1~1?1f 
1. V1~1~~r;iu1.-if 11r.i i;i'flVl~n mrnuu'fl\l ff n:w 9\1~ n 1.1. u:::i.111 iX~ur;i t11~ e..i~ii e..1~1'Wm'i'~ 1.1.~fm11 
~"l1Il1'V'l 1.1.uu'fl\l ff n:w ~'ltl 1.-rlu Vl:J..J'fl eJ\l 1.-iJ:w m:::Vl'Wn i~H1 m'i'tl'11J t?J"ll'fl\l l?l'W"'l:::1~ e..i~'fll'.11\l 1.1.Vf r.i1'\l 
' 

ri i;i'f} 1.~'fl ~llr;it11.tl~t1'W1.1.uu 1.1.e..iu'fl1V11'i'~1.f1t1nwil'WtJ'i':::~11.~ t11 V1:iJ 'V'l~'fl:1-.1~\l'fl'fln rl'1~\l mt11 iX 
~ ' 

mn~u 'tln1t1f1~ ·h1'm1i11 Vft'~uuu7i~:i.r1ihtli.itJ-J·:::·~·-1 vnn1:iJi'.Jn1'au~uu1.1.u·~ .. n~uu~'.'J1?1 

r?l\l n~1'l 'V'l~\l~ l.'"11:.Jb VI~ l.~tl'W~'l ti~ n'fl1"'ltJ n~ n l?l~n f1 f\1Vl~\l b 'Wvl1'W'fl\l l.~tl'l n'Wnu'Wnu11J l?l L 'Wn tj:1-.1 

Body/Mind Control 1.1.~:::V1:W'flfoilL'fl'V'l1Vl nl?l'i':::Vl'Wn~~1'fl1Vl1'i'fi'i''i':W'll1~ n1'i"fl'flnri1~--:imt1 

1.1.~ :::mn1\191?11r.i 1iX 1.1.r.i:w1~ r.i~Vl'4'Wb~1:wi1\lmt11 iX~1mrn~'W~f1'l1:1-.1~:1-.1r?l~1 iX t.1'l~'Wt.t.~ :::~\l~'W 

.. 
3. ~t11t.1 n1'3"ru.~"11111~ • 

~\I fi:wur.ii'Liwu'W~\l fi:i.J~ ~'fl\! ~umi;i'fl~ 1.1.~::: 1.1.61l--:i-E''W~--:i v111 iX~ f1'W~:1-.1~r.i:::1~1r.i 1'W';'Jn~-;;J1?1 
u'i':::~1-r'Wtt?Jt1vu'V'l1:::1.1-'fl--:i n 1 'i'nu'fl tj :W'4'11t1'1~fi t?J fi''Wt.'Vl f1 t 'Wt~ ~i'W~\l:w1nmt11. ~'fl~'W'fl\l f1'l1:1-.1 

~"ll~u1t1 f1'l1:J..J~\l~\11iX1.1.ri1?1'Wb'fl\l r.ium:::~\11.1.t1n1?1'Wb'fl\l'fl'flm1nfi'i''i':J..J'll1~ hl1'11.r.innii'll1~ 
' 

tl futlN 1.tJ~t1'Wt.t.U~\lfi'i"i':J..J'll1~bt?Jt1V1r)\1~1r.i :::1iXl?l'Wt.'fl\l'll'W:::1.1.~:::'fl~ i t.Vlil'flfi'i"i':W'll1 ~ ~ l?J-J'W1 ~1'Wr) l?l ri 
' "ll ' 

'fll'.i1\11:iJil~~'W~i?l mMTJTJn'WTJnl?l'Wt.'fl\l m'i'n'W'fltj 1.tJ~t1'W1tl f1'i''fluf1fr;ii;i1\l f1t~i;i1\11tJ ~1?J-J'W11tJ 
~'i':::uuu1-tnf1i'lt1:w ~i?l~l?l1uitJ 1.~t1\l n~'W 'i'~ ~mr~ 9\lil1'V'l11iXi111'!1~~~t11V1aJ~'fl\lt.e..i:ilbJ.!V1U1 
nu f1'l1:J..J l.~'fl:J..JC1'fltl"ll'fl\l~"l1Il1'V'l'Vl1\l n1tl I.I.~ :::1r.i'fll'.i1\1Vl~ n t.~m1:iJ1~ l?l ~'fl l?l"'l'Wf1'l1:J..J l.~'fl:W Cl'fl ti 

' 
'Vl1\l~\lf1:w1.1.~:::rr~'Wfi'i'rn 1.-rl'W 

- n1'i'~'l\l~:::t.ili?l'Vl1\l l.'V'l V'l 
v ' ~ 

- f1'i''fl1Jf1'i"lt.t.1?1nt.t.t1n m'i'Vltl1'i'1\l 

- m'i'll'lt1'Vl1\191?11r.i m'i'~11Plr;i1?11t1 

- n1'i'.U'fl'i'1'11!JfD\IVl~'l\l n1'i'l.'fl1fi?\ L'fl11.mt11Jrl'Wb'W~\lf1:J..J 

- m'i'~~'W1t.'Vlf1 t'Wt~~'Vl1\lmm'V'l'Vl~ rP111-ifr.i1t11'Wm'i'fn'l11~\l~'W 1.1.~ :::mrn~1:iJ~1mrn 
fn'l111~V11t1"111i?lmn~'W t."li'W :w:::t.1\1 t.1J1Vl'l1'W trn~r;i 1r.i1.1.~:::V1~'fli?l t.~'flt?J 'V'l1Jl.~'fl L'i'f11vi:iJ 

~'i':::u11?1'i''Wbt.Ni11n~'W 1."li'W 1r;if~ 
' 

-----------------------nsuwiruuJms11wnE:luwulnE:111a:ms11wnE:lrnrnaoo ___ ~--
ns:ns81)E11s1sruE1u I 
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Enl'"nS 

111..JFlfFlsluf aC'lna 
n1·n1'l11~u1u~- 11111\'j 

Vf 1 n-K-.:i bn l?lfj n6'iffj 1?1 "11 'fl'l A'Wl Vl l'.J b 'i'1 br?1l'.Jb'U~1~n1 'i'fl'W'fl tj bU ~ 1'.J'WbbU ~'l 1u 'fl rJ 1-.:J i.J 1 n 

'fl 1?1~1V1m'i'i.i'fl1V11'i'i'.l mrnu'i'ru'elrJ1-.:i:i..nn:i..n1:J r.nn{jn6'iffj 1?1~ bA1:Jnu'fltj'flrJ1-.:i IS1:Ju~11:J~'fl b~l'.J-.:i 
V11l~'WVJ'fl'l~'W n~1mU'Wn1'i'U1'bJlAill'.Ji.J biJ'WWJ1i.J~~r?1'"ln~U11'.J ~~r?1'rn~'fl '"l'W~i.i11XA'J1i.J 
~1~CU~1 "'fJ1V/1'iffi1.J~IP/ um:ff'WllTW"A'WlVll'.J~'l~i.J~UillVl1~"11Jl1~bU~l'.J'WbbU~'llU'"l1n'fl~l?l 

Q.I Q QI q 

!lrJ1-.:i b~u1rJ\'-D r?1 ~-.:i 1?11 n-.:i bb~ r?1-.:iiel l?l'i'1 m 'i'l?111'.J rJi''J1:J~1 bV11?1~1 ~ ru i?l'flU'i'~'l!1m 100,000 fi'W q ~ 

~ . fl . 2544 - 2548 bbtl-.:11?11:i..m~:i..11rn~1~ru 
q ~ 

~1 b 'M!Plfi1'il!Pl1!1 2544 2545 • 2546 2547 2548 
a ~ ... 

3.J::L'i.JU~::L 'IJ'fJ.J'fln Yln"lf'IJ(PI * 68.4 • 73.3 78.9 81.3 81.4 

'flU~LVll?lLL~ ~ n1'i'LU'WVht* 50.9 
q q 

55.3 56.9 58.9 57.6 

fl'J1i.J ~'Wb~~l?l~'l/Vl~'fl(?) L~'fl (?) L'W~:W'fl'I * 24.5 26.6 34.5 34.8 29.2 

1rn'!X'J1r.i* 30.3 24.6 27.7 26.8 28.2 

tJ!lr?1iei'm~rnL~~1'i'fi~'W 1 "ll'fl-.:itJ'flr?1 18.0 21 .1 23 .9 26.3 22.4 

11?1ielm~u ll?l~n1'i' * 16.3 16.9 19.2 18.6 20.2 

* 
' .. qq 

'Vl3-11: ~rli?l~1fi1~CW~'JJ '\'I.Ii'!. 2548 

UCJJV11~"11111~"ll'fl-.:i '"1u1 vi1:J1uu'"l"pru ~'Ju~1 ~CJJ bn C?1r.i1nu CJJV11 ~1'i'~~1 u'fl1V11'i' ~-.:ii'.! 
ti-.:i 9 'l1ilr?1'fi''Wl?l'i'11'.J Lb~~~ti-.:i 6 'l1ilr?1~1mbN~rl'flL1XLnr?1hAi.i~L~'l LLi;.l-.:irll'J'fltjL'W'fl1Vl1'i' 

iru~!ll'.J'l!tlr?1 ~ fi'Wl vi1:Ju1'111 fi'fl~ ivi n'1u hi1'li ~'fl-.:i bLU~nirn~ur.ir.iuuhfii.1~L~-.:ir.i~n~11:J bll'W~1 bVll?l qj q q q 

mn~1:J6'if{j1?1"ll'C'l'lfl'WlVll'.JbU'W'fl'W~UV1d-.:i 1?11i.JrJi''Jl'.J'flU~bVlf?Jbb~~n1'i'LU'WYl~ 1'i'AA'J1i.J~'Wb~{;1i?l~'l 
LL~ ~ Vl~'flr?1L~'flr?1L'W~i.i'fl'll?11i.Ji1~U ~-.:JU ~.fl . 2548 ~~b~tJ6'if{j1?1n-.:itJ~~ 8, 140,000 'i'11'.J 

LL~ ~~-.:i~ LL 'W'J 1iii.i~'"l ~ b ~ i.J~'WVl ntl "'11 nm 'i'~1 nr.i~1 ~ r?1~U~1'fl1tl"ll'fl'l r3'tl'Jt1hfii.i ~b~'l 
q q q "qj 

i'.l!l1~bru~t1~r?1ii'flt1~-.:i r.i1m~i.i~tl'Jt1~'J'WLV1aji'.l'fl1~u'i'~i.11ru 60 tl~u1u bbi?lu'"l~uui'.l 
'fl1~ L'U~tl 30-40 U Lvl1ir'W 

~1bVlf?J"ll'fl-.:imnnr?11rni.i~b~-.:itl'u Lnr?1r.i1n~1'i'Y1~1u'fl1V11rn1nti-.:i 50% "ll'fl-.:i~tl'Jt1~-.:iV1i.1r?1 
~1LVll?l~'fl ur.ir.f'm1nJl1tl'W'fln 1rJi'bLrl ~1nAi'.J~Lflr?1"'11n'fl1Vl1'i' ~.;in~1mU'WU'"lr.f't1~1~ru~vf11,X 

q ~ 

b'i'A~1t!'l!tlr?1-dn1-K-.:1bb~i"llt111'.JL~i.J~'W~~'fli.J 1 rlU~~~n'i''i'i.Jn1'i'U1'bJlfl"ll'fl'lA'WlVltl ~tlt!i.J 
u1'1n fl LLUU l?l~rJ'Wi?ln ~~r?1'Jn~'fl 'fli'fltJU1n ~n1'i'l?ln'"l~U~1 L'W'fl1Vl1'i'Vl~L~~ r?1~nr.i~Hi'°fl'flf:i..n~'W 
Vl1''fl tl1mmufl~ Lllutl1mbb'lib~'fl'li'Jt1L1XA-.:1A'J1i.J~r?11:i..ibti1L~t1~1t1 ~-.:itl'umVl1'i'Vl~L~~r?1~UN 
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bb'LI'LI~n 1 ~'LI U'J!:bJl'Vl U'6'l1rol'e1:W U'6'l1~1 tl'e11'.JU'6'l1 ~\lbb-riJ1u'6'l1 ~\lbU'W'e11~1'J~bilU'6'l'e1C91Jll'.J 
bb'6'l::::r.i1nm"J75r.ruvitJ11 ~1ntJ1t11 mu'Wu"J::::r.l1 'W'e1nr.i1n-Vl~.tlur.i1n~1'J~'e1f:w1~'W~ bojf 1 'tu 

vi'1'6'l1m::::tJtJ'Vl1\I b~'W'el'lm'J !Pi'tJ h1 trr.i 1r.i bb'6'l::::~:w'e1\I bb~r.i u\lvitJ11iJvimfi1tJ't:hi!PltJ~ri'e11iXbnC91 
L'J~:W::::b~\ltJ1br.iruvi'e1J1~1'WIPi'tJ 'W'e1nr.i1nd 'e11~1'Ju'J::::b11'Vl~:Wn b-Ji'W bm'W:w 't~m'eln bbf'l:W nm~u\I 

q 

zj\l:ir nr.i::::1~~'Wu"J::::~r.i~1'e1 bn~'el b 'Wbl?l'Jvl i:J~:w'e11m"J ~'WU'Wbb~r.ii'.1~1"Jri'e1:w::::b~\l'l!tlC911 'W L1?1'J'll1il'W 

LC91Ur.i::::i'.l i:J'6'l ri'e! 1 iX bnC91 b'J~:w:::: b~\l'LI1br.irum:::: Lvi1::::'e11~1'JLL'6'l ::::u1L1ru!Plu 

~1'Jrl'e1:W::::b~\l'l!tlC91~1mbN~n'l!tlC91~~\I zj\li:J ~i:J~ 1?1'e11m"Jtluml1m H' A'el ~'l'J'LI'el bbrn'lf 

tC9lu~1"J'l!tlC9ldi'.J ~ru~:wu~1 iX~1"Ju"J::::n'e1tJ b~\l.n'e1'WntJ~1'J~'W'Vl1'u1 'W'e11~1'J vi'11 iX'e11~1"Ji'.l 
q 

~n~ru::::~C91ml'W nrntJ 'el~'elu bb'6'l::::iJ'J~'l!1C9l~r.im'W1r.i 'e11~1"J~i'.1~1"JrK\lmhr.ib~'e1U'W 4 u "J::::bJl'Vl 
q 

thr::: Lm'l u ·rn .. 
~'el 

tJ 'i::: b1l 'Vl vi~ 'fl \I .. 
~'el 

u'i::: b11'Vlvl~13J .. 
~'el 

u'i::: b11'Vlvl~ .. 
~'el 

b~'el~l?lrJ'Lic>i t~~'Lic>i 'lrirn1 b~'e1U'l'l1'LIC91 ~n~UU'l'l'I ~n~um~ 
.!: di 

~n'l!'Wb'W'el 

di % .-.:, ~.I "" di ~ di di ~ , di • I 
b'W'eli'Nl?l':J'Vl':J bu ~Tl b'WTJ':J') b'W'el~~ b'WTl rn bb'6'l ::::b'W'e1u'6'l1 

".ll'W:wr.i1mbu\I A'el ~uVi:wm'eltJ n:w~l?J'j' '6'l'e1C91-Ji'e1\I bbU\lnm 
q 

~ .. 
'LI'J'6'l'e1mi:J'e1n 

".ll'e1\l~':J1'WbL'6'l::::i:J'6'lb:W'C91'e1\I b-Ji'W btl'elnm'W 1'Wn::::Vi ~'l~n::::Vi 

ojj1r.ibwwm!Pi'<?l :w::::ilr.i\IC91'e1\I :w::::rK'WC91'e1\I bU'W~'W 

m"JftJu'J::::'Vl'l'W'e11m'Ju'J::::bJl'Vl'VlreJC91 tl\I th\I VJn'l!oWC91 b-Ji'W 'tritJ1\I ~~tl\l brl'Vl'e1C91 b~'J'W'lf~nu~ 
".ll'W:WU\ln'J'el'LI ojj1r.itviC9lbbi:J'Wm'e1tJ 'e11~1'J~1~l91~<?1~1'e1~~un11 "'fl1'Vl1'ibbl?ln~'l'W" ~~'6'l11'.l~'W 
fi<?l11u'6'l'e1C91.tlu f;Jn~~nt11'l1'W1m"J i'.lu"J::::fo'l111n:w-0'\l'e11~1"Ju"J::::b11'Vl"llrn~m'l1l'lC9ii?l1\I1 b-rl'W 

:W'W~f\I bbi;J'W'Vl'e1C91m'e1'LI "ll'W:WU\I bb~~~ Ln'elf ~m:r~t~uim~r.i11 vitJ~1"J'5'W1?1"J1u~ ~tJ1t11 ~ ~r.i'J 
~~m~m -0'\ldr.i1m11:J\l'l'W'll'e1\IUnt11'l1'l .. nm'J-0'\l't'Vlmb'6'l :::: iP!1\lu'J :::: b'Vl~ l?l'J':J"'l~tJ11 'll'e1\l'Vl'e1C91 

tl\I tJ1\l'Vln'l1i'.lC9liJ~1"Jri'e1:w::::b~\I A'el bf'l'Vl b'Vl'el t"Janu~~ m'e1iJ'Wbb'6'l::::~1rn::::~1'6'l1 't:w r?1 zj\I bU'W~'l'J 
q 

'5'Wl?l'J11'.l~ bb~\l !Pi'r.i'e1aj'e11~1'Ju'J:::: bJl'Vl rK\I mhr.i LC9lmiu.vi1::::~1'J'e1::::~ 1'6'l1 't:w r?1 iJ"J11:J\11mh~ C9lr.i1n 

u 'J::::b 'Vl ~~~ bC91'Wbb'6'l ::::u "J:::: b 'Vl ~'5\1 n ri~ 1?1 nr.ivitJ11'e11~1 'J~YitJ~1'J'e1 ::::~1'6'l1 't:w C911 'Wmm ru~\l:W n 

bU'W'e11m"J~'tiJlfo~r.i1:w~'e1'W~\lbu'Wbr.i'6'l1m'W zj\l~mun\I 'e11m"J~i;J1'Wm'J'Vl'e1<?1stl1~'6'l1u 1 ~t\I 
tl\lr.i'W't ~:hi bn1'u:w ~1 n ~tJ1t11 ~ 'tiJlfo ~'l'Jdb ojf 1~~1\1 mu1 m::::u:::: b':J'6'l1 l?lmti'el\I n'W r.i ::::ri'e111X bn C9I 

b'J~ :w:::: b~\l biJlb 'W'5 l?l n~~\I 
<Q'i' .d"' CV ~ CV C. 'i' c;Jf 

3.1 n1'i'LI'i Lil Fi'£l1'Vi1'ib 'l..l'el~ 1wmu n1'ibn l?l L'iFI :IJ::: b'i'I 

r.i\lmmvi'Vltl'iJm'J~~r.itl'bb~r.ivitJ11 ~tJ1LJ1~'e11m"Ju'J::::bJl'Vldbu'Wu"J::::r.l1 r.i:::: ri'e11iXbnC91 

trn:w::::b~\l~tJ1rnu~1't~~nJ b~'l'W:W !Pi'tJ bb'6'l::::i?l'e1:w~n~mn 

-----------------------nsouTrurnms11wnEi11walns11a:ms11wnf:lrno1aon------­
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Ellt"i'lS 

111.JFl r Fl5 l u r aeina 
JJ ~ 1 i.i 'J1 1 ~ i.Jn u !ii - 11 'II n 1 -w 

""''i' ~ ..... o' 
3.1.1 n1"i'IJ"ib.11FIL'L.l'fl~IW'J 

bn®~ 1wf~u1''bll f11 'Wif "'l'1U'WbU'Wn t1vi:w1t1 b~'llvii'.1-.:i ~ n :r::::'Vln-.:i ~1n1:rru~'ll 
ri'1~-.:i b1-.:i bbnif b)Jvi1 bd'fl-.:i"'l1n 1?1n"'l'l"lu~1 b~t1-.:ivi:1;J bn®uVJm~t1-.:i~r;itl:r::::b '\11'"1 ".ll1mn'flvi:1;J~:l'.l 
~1 :r'el'W1?1nt1tl'Wb~'fl'W'flzj1 'W1.n:w1ru~-.:i:w1n b'li'W ~1:rb1-.:i bn'i'.l bb'9l'I b~'elv111 ~ bn'flvi:!qj:l'.l~ bb'9l'I 

i.h~utl:r::::'Vl1'W ~-.:i bn '9l"'l1nntj:w bm~1?1:rm~ b~t1-.:ivi:1qJ ~-.:ifiub1Jvi1~1n1-.:i bn'fl bb'9l-.:i bn'9l~'W®u1-.:it'Wbb:r-.:i 
b '1"l:r1 :::: b~t1-.:ii1:1;J"'l ::::fu~® b'U'\fll1 :::: vi:1qJ~1oif ~1 n1-.:i bn'fl bb'9l-.:i bv11tl''W b~®-.:i"'l 1 n ~u1'bll ~'Jl'elu bd®:W ~'Cl'dl'J 
bb~:::: 1~ '"1'fl ti m '11 aJ'Wui?l ~'d1:W"'l 1'1 bb~'d ~1n1-.:i b d'fl bb'9l'lfiil'el'Wl?l :i'1tl:W1 n b'9l ti b'U'l"l1 ::::rel'Wl?l:i'1tl~"'l :::: bn '9l~'W 
i?l'el~'llm'l"l'll'fl'l~'W~m~m bb'€'l::::~'W~bU'Wb:i'~~'d1"'l~"'l::::Qnm::::~'W~'dt1~1:r!9lr;ifivi'11~~r;i1"'lLl?i''W~'9ltln~ 
'W'fl n"'l1 nfi1 'W'Vl1-.:i~1n~ 1:1-.:i b i:i'W~1 bU'W'Jfi~1~ Q n i?l'el-.:i 1 'Wn1:i'b~ t1-.:i ~ 1?11'~1tl d-.:i ~1:i' b d'fl bbM 

vi'11~~1?11Wr;i 1"'1 Ll?i''Wb~'J V!'l'9lV!~ '9l iJ'l"ln ~nn:wvi'1¥1t1~-.:inmL~::::1l'W b'9lm'!l'l"l1::::~m~ L~mn'W 
q · 1 q 

bb'flrel'9l"'l::::~ht1:l'.lm:r$J1n'Wb'fl'I ~-.:itl'iHd'fli1~~:W~1:r~-.:in'i'l1r;i "'l::::rel'W1?1:r1m.J1nmnu1''bll~bu'Wtl:r::::~1 
'W'flm1nfil:J-.:11?1:i"J"'l'l"ltJmtlB~'J'W::::tl:r::::bll'Vl~~'flbb:i':WYJU~'fl~ (Chloramphenicol) bb~::::mntj:w1'Wbl?l:i'~bb~'W 
(nitrofurans) l?ln ~1'1'1'.lzj1md'i'.l-K l?lrJ~'d'WbU'W~1 bV!IPJvl11 ~ bn '9l hf1:w ::::b~'l~~i'W 

~mu'Wbll'I!mm:r:r::::u~111?1'll'fl'lfi'Wnmd'fli?l'fl-.:ivi'1-.:i1'Wi.nnn~1'"1'Wn'We1n~·~ 3 bvh 
q 

b~®iu~-.:i~ntl:rn (l'J ~tl bb®:w 'bmi'.11'.l m'9l1!J1'"1) bb~::::~1:r~~1'Wbd'fl~n'Wb-if11tl bbii'~1".llru::::'flzj1'w 
1't.Jvitl:w~1r;i"'l::::1~ bb~ '9l-.:1®1m:r~ '9ltln~ bbi?l'l"l'fl®1t1mn~'W"'l::::bi:i'W~~-n(9) ri'fl 1'1~ bn (9) 'b:rf1¥1t1 i:'9lm'!l'l"l1:::: 

q q 

'°1'11 :w b~ t1-.:i 1 'W~'fl'l'll'fl'I :w:::: b~-.:i i'.l'el l?l :r1 b~ l'.l'I ~-.:imrn.-n nil m.J n'Wb d'i'.l-K l?lrJ bU'Wtl :r::::~1VJ n1''W bd'l'.l1'r;in-wu 

~1:r'el'W1?1:r1ti'W1m'I!U(91 b(9iti b'!lm::::~1:rv1'fl m1r;i zj-.:iUti:wH'n'Wm n 1'Wm:rv1'flmfi~'fl-:i 1'W1''d~ bfo n~ 1 

"e'.i1m:r;i" 'i'.l1V!1:i'~~'9l 1 b'li'Wn'W ~~u11ll'"1'°1'J:i'-K-.:im1?1bb~::::b~'i'.ln~utl:r::::'Vl1'W~'dti 1~bbri 'fl1vi1nl:r::::bll'Vl 

~'lbb~'I 'll'W~~~m1'9lV1~1n~ ~'d'Wtl~1?1:r1t1 ~'l~".ll1t11'WVJ®'ll?l~1'9l l?l:i"l"'l'l"ltJ~1i'.l'6'ir;i~~~:w'll'i'.l'I 
-=1 "' "' "" "" ' ."I "' "" ."1' " "" • I "" 'Cltl'fl:W ~1 'll'I b~tJ'l l?l'i'.ln1:i'bu'W:W::::bN'Vlm::::b'l"l1::::u~~1r;i:::: 'fl1V!1:i'b:W'l,1b'9l '9l'i'.lnu:r::::bll'Vl'Vlm::::'Vln'I 

~ 11n :rru~".ll'fl mm~ 'i'.l'WL ~ ~ u11ll '"1 f1 r;i rn~ m~ t1-.:i ~ ® ® 1V!1 n:w '"11''W b'li'W tl ~ 1 :r:w '"11''W 

1~m®m:w'"11''W 'fl1vi1:r~1'1"lr;infi'l"lu~1i'.1~1:r'b'l"l~1'1lfi~n ®i::rm~mb~::::1e:ii:'9lrn1fo'l'.l'W ~'lbU'W 
~1 bV!!PJ~h~b)Jvi'11~bn'9l 'brn:w::::b~-.:im::::m1::::mm:r ~-.:itl''W ~u11ll'"1'°1'J:i''l"lmm:wvi~n b~m®1V11:r 
d.::::1 d 
'Vl:WM1:Wb~tl'I 

3.1.2 ~1"iri'fla.J~L~-:1~1n'£l1V11"iTI-:i th-:i 'Vl'fllPI 

n. ~1"ib'L.!b!Pl"i'l11iju (Nitrosanmine) ~1:r1'Wbl?l:i''l!1i'.l'W 'fl'l"'lbU'W~1bill?lV!;1'1 
q 

'll'i'.l-.:imnn '9l:w::::b~-.:i1'W!9lu :w::::b~-.:ivi~'fl '9l'fl1vi1:r bb~:::::w::::b~-.:im::::b'l"l1::::'!'.l1vi1:r 'i'.l1vi1:r~'l"lu1'Wi:1?1:r'll1:l'.l'W 
1~bbri tl~1viijnu1-.:i tl~1'Vl::::b~u1-.:i 'elu1-.:ihn1?11:wm:w1ru~'l"lu1~~-.:imn-wn 'W®n"'l1nnl'Y-.:i'l"lu1'W 

bd'i'.l-K1?11'~1'6'i~1:r1'Wb1?1:r1?11'W11?1:rv1b1l'W~1:rn'W\J'9l ~1:r1'Wi:1?1:r'l!1:l'.l'W ~1'W'd'W 4 'I!iJ'9l ~1~~um:r~~"'lu 
bbU'W'fl'Wbb~r;i~1 bU'W~1:rri'fl:w::::b~-.:i 1~ bbri 1(91bl-lfi~1'Wi:1?1n1i'.l'W vi'11~ bn (91l.J::::b~-.:i~ii!u 1'9l b'flfi~ 1'Wi:1?1:r'll1il'W 

c!1unms11wnf:Jm1J1aon 
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v111 ~bn l?l:J...l~b~..:i~ !?lu bb~~Vl~'e.l l?l'e.l1V11'i' b:J...Jfi~ bu'Won~ 1'W'll?l'i'"ll1~'Wbb~~b:J...1fi~ b~u~ 1 'Wbl?l'i'"1!1~'W 
vl1b~bfll?l:J...l~b~..:JVl~'e.ll?l'e.l1Vl1'i' 'W'e.lnr.i1nd~1'i'1J1..:J'e.l~.h..:i~H'uN'i'~'e.l1Vl1'i' 'e.l1"HU'Wl?i''Jn1'i'b~:J...I 

' 
mnnl?lb'Wbl?l'i'"l!1~'W1~ b"li'W 'V'l1n bb~ ~'V'l1nh1t1 ~..:i1~1'W'e.l1Vl1'i'~~bd'e.l~l?l'lbb~ ~bf1~'e.l..:Jbbn..:i 
mfo~1 hf'IU1..:J'lfoWl?I~ bU'W'e.l~~'Wfl"ll'e.l..:J b'e.l~'Wbb~~b'e.l~ l?I b"li'W polytetracycline aminopyrine 

disulfiram bb~~ nikethamide 'V'IU~1~1mrn'i''J:J...11?i''Jnu1'W11Pl'i'vlvl1b~bnl?l1'W'lm"ll1~'W1'Wm:J...J1ru 

~~..:imnr.imhbll'W'IA'J..:i1'W~"llJl1'V'l'e.l'W1:W't1".ll'e.l..:J~u1'lJlf'I 

°ll. iq1'in~3J~t1h~m"ll!Pl (Pyrolysates) ~1'i'~t1h~m'll1?1 bU'W~1'i'~'W'Vl1tT • 
~~b:J...lb~fJ~bU'W'J..:JbbVl'J'W Heterocyclic aromati c ring "ll'e.l..:Jb'e.l~'W ~..:J b~bbrl 'V'l'Jnn'i'l?l'e.l~ilb'W b"li'W 

tryptophan glutamic acid phenylalanine lysine bU'W~'W CJnvl1~1t1bl?ltlf'l'J1:J...l~'e.l'W~..:ir.mn~1mtl'W 

~1'i'1 V1:iJ~m:J...1 b~ n~off'uelf 'e.l'Wmn~'W 'V'lumn 1'W~'J'W~bVI~ m1t1:J...1"ll'e.l..:J'e.l1V11 'i'TI..:i tJ1..:i ~1 rn~:J...Jd~ 
' ' 

~'Vl1f n'e.ln~1t1~'Wf~..:i:J...11n r.i1nm'i'An~1~'Vl1f i?l'e.lmrn~1t1~'W{"ll'e.l..:J~t1h~t1b"1!1?1 'V'IU~1~1rn~:J...1d 
u1..:i'l!U1?1iJ~'Vljf~1mb'i'..:J'Vl1..:J~'W~m'i':J...Jmn n~1~1rn:::YfoTv1'e.lnon'W ~ .. rnl?] 6-1 oo b'Vh i<1 ··1~·~t1h~t.i 
b'll 1?1~1:J...11rn'i''J:J...1 l?i''J'Vl1..:i~'J bf'I~ nu~ b~'Wb'e.l bb~'J bU'W~1'i'n'e.l mrn~1t1~'Wn1~ 

' 
IOI. Polycyclic aromatic hydrocarbon (PAH) bU'W~1'i'~~~'"1'e.l'W-if1..:i 

~1mbNmn ~'J'WbV1qjbU'W~1n~:J...1~'W"ll'e.l..:J~1rn~1t1~'W{ (Premutagen) bb~~~1n~:J...1~'W"ll'e.l..:J 
~1'i'rl'e.l:J...l~b~..:J (Precarcinogen) 'V'11Jb'Wb"ll:W1f'lrJ'Wb~ b'e.lb~tl"ll'e.l..:Jbf'l1'e.l..:it1'Wtvl J1:W'W~1J 'W'e.lnr.i1nd 

tl'..:ibn1?1r.i1nmni:.J11V1~1:iJ~:J...J\j'i'ru"ll'e.l..:i~1'i'~'W'Vl1tT b"li'W 1"ll:W'W~'e.ltj1md'e.l~l?l1 J1:W'W bb~ ~ 
bP'.lbl?l'i'f'l1fu'e.l'W'lfoWl?l~'W 1 ~..:iiT'W ~..:i'V'lu~1'i''lfoWl?ld1'W~'J'W~1Vl~m1t1:J...1"ll'e.l~'e.l1V11'i' tl..:i ~1..:i 'Vl'e.ll?I 

n'i''e.l1J 'j':J...lf'lrJ'W 'W'e.ln91n'Wtl..:J'V'l1J~1'j' PAH f'l~1tlf'l~..:lrl1Jn1'i'bi:.J1bVlmtJbf'l1'e.l..:it1'Wtvl 1JV11 bb~~bl?l1 

bi:.J1b~'e.lb'V'l ~..:lb'WbN..:11'W~l?l~1Vln'i"i':J...J ~1'i'n~:J...1db~fumrn'e.l:J...1fu~1vf11~bfll?l:J...l~b~..:11~ rf11~f1J 
n 1'i'~:J...J eY ~'Vl1..:i ~'JVltl'..:i nr.i~ bU'W:J...J ~ b~..:i~~'JVltl'..:i t.l11~fu m 'i'~ l?l l?l:J...J b-il'11u nr.i ~ bU'W:J...J~ b~..:i~u'e.l 1?1 

PAH bU'W~1'i''V'l'Jn~hl'lf'e.lUJ1 (nonpolar) ~..:i~~~1tlb~~mn1'Wb"ll:W''Wbbi?l~ ~~1tlb~ 
U'e.ltlb'WJ1 ~..:itT'W~..:J~~~:J...lb'W.r'Wb"lJ:W''W"lJ'e.l..:i ~h..:imt1b~'W1'W un~1:l1'i' PAH L'Wbd'e.lb~'e.l b"lJ:W''Wr.i~1:iJ 
vf 11~bn1?1~~nuh..:imt1r.i'Wn~1r.i~b-if 11u'e.ltj1 'Wb'll~.; PAH 'e.l1r.i~ ~~:J...11~ 'W.r'Wb:J...J:J...J bU'i"W"ll'e.l..:i b"ll~.; 
~..:i bu'W~'e.l~'l ~1~u 1?1 

3.1.3 nmil'fl3J1m~t1..:13J:::a;..:i~11~ 

i:.J~';jr.rt1V1~1t1~1t!n~'Wtl'Wl?1Nrl'W~1 n1'i'foU'i'~'Vl1'Wbd'e.l bbl?l..:J bb~~bn'e.1~1 b~"'l'i'U 
" 

b~:J...J'l'e.lm~ b~t1..:imn~'Wbb'W~1 ~f'l'Wu1'lJl f'I bd'e.l 1~i.l'e.lt1~..:i ~'J'WLf'l'i'~~ r?1~1n'WeYn bb~ ~i:.J~ 1~ bb~'J 
~1:J...11rn~1'W:J...1~b~..:i'Vln..:i'e.ln1~ M~'e.l..:1~1?11V1:iJ 'J1'i'~1'i'~:J...11f'lmb'V'l'VltJ'e.l b:J...J1n'W bul?I bi:.Jt1..:i1'W 

An~1~1~1?1~'Wtl''Wm1:J...1b~m-if'e.l..:in'W'i'~V1~1..:i'l'i'f'l:J...1~b~..:ii11~num'i'fuu'i'~'Vl1'Wbd'e.l 'l1?1t1V1:J...1..:i1'W 

1~~1?11?11:J...1.jf'e.l~ ~~"llJl1'V'l"ll'e.l..:1'e.l1~1~:Wm r.11'W'J'W 148,61 o f'l'W 'e.l11:J'i'~V1~1..:i so-74 tJ bum'J~1 

nsuuTruu1ms11wm;i11wulnE:111a:ms11wntimQ1Eion 
ns:ns8QE11B1sruau L1 I 
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Elll'ilS 

11uflfflslufaC1flS 
!!11:14'1J1iiftl1ui;i- 'IJ/l1W 

u1'W 1 o tJ ~-:iUt1:J.Jn'Wbd 1m1l'W~fjl'l~l'l1r.i t:-i'iN~1nr.iv-rLI~1 '"1'W~"ll'ElUn'Wbd'Elbb1?1-:i:J..11mnm·::::~u 
~n1V1'W1?1m:J..11ruu1tn'"119i'El1''Wm 'Elm~ b~t.1-:i bU'W:J.J::::b~-:i~11~ b~ nmnn~1 ~~hJ fi'Elt1foi.J';j'::::vn'Wb d'El 

-vT-:id ~"ll1t1~foi.J';l':::;'vn'Wbd'Elbb1?1'1'Elu1-:ii!'Elt1 85 nf:J.J (bU'Elfbn'ElfVl~'l~'W) 19i'El1''W bb'iN::::~1vifu~viqj-:i 
~'El 56 nf:J.Jl9i'El1''W 4'1?1~1u1111'"1bd'Elbb1?1-:J';i':::;~u~-:i ~'l'W'"1'W~fl'Wbd'El~e.!1'Wm::::umm';l''Elu1-:ib-ri'W 
bU'"1'El'W 1~m'Eln e:J'Ell'l!?'l'Eln 1um:J..11ru~mmn'W'"1'J';i'u1ln'"119i'El1'u ~'"1'l1:J.Jb~mb~:J.J~'WbU'W 50% 

b V1t1u nu ~~foi.J ';i':::;vn'W'El1V11';i'i.J ';i':::; b11'Yldi!'Elt1~~ !?1 ~r;iu ';i':::;~u~n'El~1u 1111'"1bd'Ele.J1un ';i':::;ur;i'Wm ';j' 

'fll>ln~-:i 1~mi n1';i't11'bn'"11u'fll>l';i'1~1..J1?1Tt.fo:::: 141-176 nf:J.J bU'W'Elu1-:i~1~1vifo~"ll1t1 bb'iN:::: 

56-85 nf:J.J bU'W'Elu1-:i~-:i~1vifo~viqj-:i 011?1~1t1 1 ~'El bd'Elbbe:Jmbe.!'W 1 ~u wwni.J';l'::::mru 56 nf:J.J 

bd'El~l.JN~mb~'lmr.ivi'11'1Xbn1?1~1';i'~b'Yl'Elht'1l'"1~m'Ell'.i'W ~1';i'~bU'Wl?i''lri'El:J.J::::b~-:i 'W'Elm1nd 
' ' 

~'I b~'Eln'W~1 fi1 ~ bVI~ nb'Wbd'El'El19~1..J5n1t11nU~1b~bb'iN::::n'El b 'IXbn !?'IJ-J . ::::b~..:J 'W'Eln'~1nd 
~1'JD';i'::::n'Elu1ubm'Yl1md'El~ e.J1um::::ur;ium';l'mr.i b~m 'lt.1-:inu h'"1:J.J::::b~'I ~'lt.1 'Elu1-:ihn~ trnfj4't1 

r.i1 n~:J..11 '"1:J.J:J.J::::b~'l'El b:J.J1nu~-:i bU'W~ ~1 bil'Wm'Jfj4't1n~1r;i~1 b'll11:iJ1~ ~'El..:i m"J1 'IX '"1w~n 
fou';l'::::'Yl1md'El bbl9i b~'Elbuum"JnuVlri'Elu '"1'lrn1?1m';i'u1111'"1bd'El11Xi!'Elt1'iN-:i 'l1?1m'Uvn::::bd'El ~1?1:Wu 
bb'iN::::11Xfuu';l'::::'Yl1'W'V'l'lncrr;i u'iN1 bb'iN::::bnbb'Yl'W 

-:i1ufj4't1~n~ut~~1bi'l'Wm';l'~mnnu~l'l1' ~1'W'l'W 285,526 '"1'W 'El1m::::V1~1-:i 20-70 tJ 
' 

r.i1n 8 u';l'::::b'Yll"l 'l1?1t1~1?1m:J.Jt:-i'iNm';i'~m~1'Elu1-:il9i'Elbti'El-:ibumr;i'iN1 5 ti trnfj4't1'V'lu~1 m';l'fuu';l'::::'Yl1'W 

~mb'iN::::t:-i'iNbii'bu'W~1'W'l'Wmn 1 1:iJ~1mrniJ'El-:inu'Yln'l'Eln'll'El'l~l'l1'11X';l''El!?'l~'Wr.i1n.rlt1:J.J::::b~'lb~ 
bLif ~n Lb'iN::::t:-i'iN ti! bV1~1d~~1';i'~ bl"\MU1'1"lli'l!?1~U'El'ln'W:J.J::::b~'lb~n l'l1:l-J 

1u~~MnMdn';l'::::bb~n1';i'~bb'iN~'llm'V'l1mb'W'l'Yl1'1'll'El'lmm'V'l'YlU'Yl1'1b~'Eln1~fo'"1'J1:J.J~'W1r.i 
r.i1nu';l'::::"ll1"lluvYr;i'l'iNnmn~u 'b1?1m'U'V'l1::::~'El-:im';l'n'W b';i'1b~l'l';l'::::vitrn!~1 "bnbU'W'Elu1-:i~bnnu 
b';i'1A!?1 bn~!?'I bnvi'1" n1';l'nuvi'11'1Xbn~~fjl>l il~mbbN ~'V'l~-:i~1-ii'l'Wm';i'~1bi'l'W~fjl>lu';i':::;~1'1u 
';j''J:J.J-vT-:iilnl'.J ~1uvi1uh'"1b~'El1 'IX~'llJl1'V'l~1-:imt1 wil-:i bbN bb'iN::::il~'llJl1'V'l~ ~ ~-:itl'um ';j'fl'W~'I 

",] ' ' 
b~t1'l-ii'El-:i nu ~'ll111'V'l'Elu1-:i bb'll'W'El'W 11r.ir.iuubb'W'l'Yl1'1 L~t1'l nu n1';i'fl'Wb~'El~'ll111'V'ltl'u~:J..11n:J..11t1 

' ' ' 
9'Wvl1 b'IX~'"1'W~U~'W m::::vY-:i1:iJ!~1r.i::::b~'El bb'W'J'Yl1'1Vl1'El'Yl'lMDb Vl'W~ bb'W'J'Yl1'1 b'Wn1';i'~91';i'n.!1,r'W 
111r.i::::bi:J.Jr.i1nl>l'Wb'El-:iri'Elu 'iN'El'lrn:J.Jl>lm'El-:i~r;it1r11rn:J.J~-:il9i'El1ud 

1) ~fjl'l~'El'El::::h ? 

2) b';i'1:J..11r.i1n1viu ? 

3) b';l'1bfl!?'l:l-.11b'Wb'iNndb~'El'El::::h ? 

4) 1'"1nuubf.11'll'El-:il?i'r;i b';i'1'Elu1-:i bbVfr.i1-:i ? 
' 

5) ~1?1Yf1m';l'1r.i::::~'El-:i1i.JV11viul9i'El ? 
' 

a1unms11wn~mQ1aon 
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Vl1nLn~1:1-11rn1weiu r11m:1-1~..:iV1:1-11?1.fi~'ll'.lif n.i n.11~ bb Vf r.i1..:i'il'fl..:J Ln b'fl..:J Vl1 'flil ~1~ IPlf 

Vl1'fl'Vl CJlilJ11?1~~1m1n~i111 ~Lb 'W'l'Vl1..:i r11!Pl'flu1~'flth..:i Lb r.l:1-1 bb~..:i bb~'l nti1r.i :::Luubb 'W'l'Vl1..:i 1 ~ L11 

1~ Loif 1ti..:i m1il~1 !Pl m~:::~'i!Jl1Yl ~1~ Lm ~ 'i:~11u L'fl~ni;(Luu~n bb'W'l'Vl1..:iwd..:i~ b~'W'fl bb'W'ltl!ju'1i 
' 

b~'fl 1~~uti6il~'ilJl1Yl~ il~'l1~~"1J bb~:::il;aM:::mYl1u~11P1tl1:::~11u1 · 2 1utl1::: b'Vl~l'Vll'.l'fl..:Jl°l~'l1~1 
q q q 'LI 

Lb~ :::..:i1u14'1:.J1u~'fl..:i.fil'.lu'fll'.lmn ~ru:::vh..:i1u~..:i1~~1Lilum114'1:.Jbb~ :::~u~u 'i:1?11:.Jil11P1ntl1::: ~..:il°l~'fl 
q 

1 l Lb:1-1~ 'i:~11u'i:'fl~ni;(~1:1-111n1-if Luubb'W'l'Vl1..:i1um1~bb~~"1J111Yl1~Vl1'fl 1aJ ? 

2J 'fl :::1nuuLL u'l ~ "1 Lb~ ::: 'Vl CJlilJ~uj1m~'fli11mtl!)u'1i 
3) ~1~1rni11mtl1::: ~n1P11-if L~'flm1~ bb~~'i!Jl1Yl'il'fl..:i~u1'Vll'.ll~V11'fl 1aJ ? 

'i:1?11:.J~ru:::vi'1..:i1uvi'1m1~u~'Woif'fla.;J~~b~moif'fl..:i~..:i'Vl1..:i;aub1P1'flfLil1P1 !?1111 'LI'VlM1~ 111:.J..:i1u 

~U'll'.l bb~ ::: ..:i1u14'1:.J b~'fl~r.i :::i11m1P1'fluri'1m~1?1..:in~1'l 

~1bVl!Pln11ml'.lt1ul?1uV1tl..:i"1J'fl..:J~'W1'Vll'.ll'Wifr.ir.iuu ~'fl ~ ::: b1..:i ~..:JbU'WV1tl..:i1u'i:1rni'fl f..:i 
q q 

(Chronic degenerative diseases) ~bU'WUn.JV11~"1JJl1Yl"1J'fl..:J~'Wl'Vll'.J bb~ :::~1bVll?J~bbVl"'l1..:intT..:i1aJm1u 
bbl?lr.i1 noif 'fla..J ~'Vl1..:J1 'Vl m ~1 ~ IPlfYl'fl"'l ::: ~utTu1~,;h tl1r.i ::: il~1 bVI l?J~1 ~ n.i~1r.i1 nm1ch b V1~1 

'il'fl..:Jb'll~~ (Mutation) l'fln1~~r.i :::Ylum1cJ1bV1~1"1J'fl..:Jb'll~~,!'Wtl1:::~1ru 1 l'W 1,000,000 bb~ :::1'W 
V1tl..:i.ru:h..:im1:.J'il'fl..:J~'Wtitl'ilm1~ 11..:ibb~ ::: bbti..:irif'l~'Wbb'Vl'Wb'll~~~1P111:.J1tltl 1::::1-nru 1.000 ~1'Wb"l!~~ . 
(1011

) L'fln1~~1ui1..:im1:.J'il'fl..:Jb11r.i:::ilb'll~~~cJ1LV1~1tl1:::mru1u~ ::: 1,000,000 b'll~~ V11n~ ::: L1..:i 
bb~ :::'i:rnb¥'flf..:ibn1?1r.i1nm1cJ1LV1~1r.i1..:i 'i:'flm~~~ur.i:::Lu'W~ ::: L1..:i~'fl..:iil~..:i LLl?l1uM1:1-1Lu'Wr.i1..:in~u 
1aJLU'Wb-rlu,!u 'fl :::hLuu~1bV11P1 r.i1nm:i'~nli1'Vl1..:i1:::u11?11'Vlm'rlu~1 il~1bV11P1:1-11n~11:.J b-ri'W 

q q 

m1~1?1b~'fl M1~~1?1tln~ (1aJ~~"1~l "1J'fl..:i ernfl:1-1u tf ruV11'Vl1..:i~mL~ :::m1mu m1~~er~nu 
q ~ 

~u1mLaJm~nhHh bU'W~'W ~1bVll?J~'l'WV1~..:Jbb~ :::~1~'1)mn~r.i ::: ~'fl..:ioif1~1aJ1~ ~'fl YlC]~nn~ 
mrn1'i:11~LYl11 ::: 'fl1V115'~1~1rn~h..:i~"1J111Ylu~ :::vi'1~11:.J~"1J111Yl1~L-ri'Wnu ~'W'fl~inu~ru111Yl 

q 'I ~ q 

mmru "'Jllirl1'Vl1..:Jlll"ll'W1n1:i' bb~ ::: bba'.fm :::-i..:imnYl1 :::tl~n National Academy of Sciences 

~Vlfj'flL~1m:l'11:.J..:i1'W~1bd'fl..:i'fln1uLYl~V1qj..:i 60% bb~:::1m'rl~"ll11'.l 40% 'il'fl..:Jbtl'fl..:i'fln~..:iVl~!?l 
il~1LVIIP.J:1-11r.i1 n'fl1V11m~ ::: 'i:11"1lu1n11 tf r.ir.iuu1~~1 !Pl"ll'fl..:J ~u1 'Vll'.l Ltl~1:.Ju1tlr.i1n'fl~1P1'flti1..:i~1n 
'i:!?ll'.J bruYl1:::~'fl..:im1nuiK..:i l?l'fl 1t1.fi 

nsuuT11Uu1ms11wn811wulnE:J11a:ms11wnsmo1aon 
ns:ns CJll..i--t-"l7_1 http://www.thaicam.go.th I I I 



a-11•ns , 

11 ufl r Fls 1 u t eic1fla 
n11>1'111fiti1u~- 'llll1'W 

nn./flwU 
35 

30 -

25 

20 -

15 -

10 -

5 -

0 

2526 2528 2530 2532 2534 2536 2538 2540 2542 2544 

VH'I. 

n-n~v11 ll~1?1--:immnm1'J'u1-'i:.nAtl1i;n~.n1t1'luu'J':::l'Vl~ 

n1'J'~ n1~1'Vl 1'1'J':::'IJ1!?l~'Vltl1'V'l'IJrJ 1 n1 rn1'i:.n Atl11?11~'VlJ'1ti:1-J1nnW.l1:1-J~:W~'Wfi 
nu:w:::l~--:i 1 4 l?i'fl1u~ :w:::l~--:i'll'fl--:iu1n nfi'fl--:il~ti--:i m:::l'V'l1:::'fl1V11'J'32 i?lu'fi'flu U'fl1?1 31 ~11~viajll~::: 
'Vl<J1rnt!n l~1u:i.-J25-30 'W'flnr.i1n~tl--:i'V'lu~n11n~~l~t11?i'fl~"ll.n1'V'l~n:w1n:w1t1 l'll'W n!?l'J':::uu 

.IJ~~1'W'Vl1'W tl11?11~ lv:Jti--:i 100 nf:w ~!?IA'd1:1-J~1:1-J1'J'Clb'Wn1'J'rl1~!?1 ll'IJAYl iSti"lJ'fl'lil'd b'Vl'J'~~~'I 
n--:i 40% l11tlb'W 30 'W1YlVl~'lfl'Wtl11?11~ 'flzj'W1'W 5 .fi''db:W'l33

.
34 vl1b1XA'd1:1-J~:W~'Wfi"ll'fl'lln~'flll1 

'lu11--:immlU'J'U'J"d'W 35 'J''IJn'd'Wn1'J'~!?l~:W"ll'fl'lllAm~t1:w ll~ :::ll:wni1l~tl:W36 Yh'l1X11--:imt1"ll11?1 

'i:Annt1:w31 v11'lm1?1rn~l61l'flh~~--:i30 v11'l1Xi1--:imt1"ll11?1'Vl'fl'lll!?l'l39 v11'liX~11~vin.,iF11?1un~40 v11'l1X 

f'.l'flfi::wumnr.i1b)J l~'Libl?l~ !?1~'141 v11'l1Xrn:::~n'V'l~'W42 v11 'l1Xf'.l'flfi::wu~--:il?i'fl'J':::uuu'J':::~1'Vl~'l~'W l'll'W 

'i:1?1u1nu ~h'i:1?1Uu ll~:::um~-~~ l'W'V'IITT'W43 v11 'l~'J':::l?1rnl'fl1?11?11u1~u~--:i~u'flt.l1--:in1?1 l~'J 'lul~n 
v11'l~l~n1:iJ'fltjU--:i m:::r;iurn:::r;i1t1 1:iJn~:w1fi44 lU'W~'W 'i:1?1t1~~um'J'nutl1i;n~:w1n 'J':::ti:::llrn 

v11'liX~w41~uV1~--:imn l?i'fl1uln1?1m'J'~'fll?i'fl~'W1J~nmrn~--:if'.l'flfi::wuF11?1un~1:iJ~:w~~ ~--:i~~'liX 
~:wfo"ll'fl'll'TI~-5F11?1un~ (cell receptors) ~'llfl!?lmnr.i1b)J~F11?1un~"ll'fl'll'TI~-5 v11'l1Xln1?1'i:'J'A~'d'W 
l'IJ1Vl'd1'W ll~::::w:::l~'l 1?11:W'Vlb]11n"ll'fl'l ll:l-J A 'i:m1u b'fl ~ n~ir'W~ 1?1'l1Xtl11?11~ lU'W'fl1Vl1'J'~n '1 ru~:wu"i 
llluvit1u~1?1'i:l?i--:i l~'flnu:w1n 1 v11'l1Xln1?1'fl1m'J'vit1u!?1--:i~nfi1r;i:w1~--:ivi:w1?1 ll:WAbA'J'1u'i:'fl~n~ 
~--:i 1:iJ ll'W:::i11'l1Xnutl11?11~ ~:w A'd'J'n1~ !?l'fl'fl nr.i1n Afr;i ll~:::t~ :::'fl1V11'J' 

I 
\ 

l 
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4.2 'U~b.11~HJ~ ~.firu6Vi'~1n'lJ3JL ~3J;f'l.I 
t:-1~1?1.ilru6Vf91n-w:wtl'i'::;rnru1tl~r;iuw:w fl1:w L'WmL-ii..:i b'Wmvi~r;i 1'el"'1n1:w LL~::;tmnf!?l 

1?11:wtln ~ LU'W'el1Vl1'i'VJ'el..:i~u1uu1b'lru.JJ~'el1 rn"'1vimr;i iJJJ~tl'i'::;bvi "11 LU'W.\J L'll1 bb!Plu9iuum::;Lb~ 
rnm1tJlfl 1~m::;9 1u1tl'VJ~.\l~Jl1fl1ufon iJ..:i1u~ n~1'i1~u bb~ C?1..:i11X Liiun..:iflr;i1:w~:w~ufi'i'::;vi~1..:i 

:w::;L~..:i LL~::;Un.JVl1~'11Jl1'V'l~'W 1 nurn'i''LI1LJlflt:-1~1?1.ilru6Vf91nu:w Toniolo P LL~ ::;f1ru::;~n~1~virl)..:i 
~'ll'el'LI'LI1LJl fl'W:W bb~ ::; t:-1~ 1?1.il ru6Vf 91 nu:w 1'll:i!u1~~:w !?lr;i 13-23 % 'll'el..:J'V'l ~..:i..:i1u ttl'i'~'W91 n 

L~'el~!?l18-20% 'll'el..:J'V'l~..:J..:11'W iJfl'l1:!-.JL~tl..:1~9::;LU'W:W::;b~..:JL~1'W:W 2-3 Lvl1 L-rlm~mnurn'i'~n~1 
'll'el..:J Levi F bb~ ::; flru::; 40

-
47 L~'el..:J'eln f..:i1"ll (ovarian cancer) iJfl 'l1:Wb~tJ..:Jb~:W~'W 3 Lvl1Vl1n'll'el'lJ 

u1LJlflLmnf!?l LC?ltl Cramer DW Lb~::;f1ru::;49 n1'i'~n~1~~1?11~LC?itl Tavani A bb~::;flru::; 'V'l'LI~1n1'i' 
u1LJlfl'W:Wb'Wmmru~~..:ib~ti..:i~9::;bu'W:w::;L~..:i!Pl'el:wJ1bV1~'el..:i (non-Hodgin's lymphoma) 80-90% 

b'W'llru ::;~'l!'el 'LI'LI1LJlfl b'WtimniJfl'l1:WL~ti..:i~9 ::;bu'W Myeloma Ci..:i 3 bvl149 Weinberg E.G bb~ ::; 
Tuchinda M ~n~1'V'lu~1L~n'l!1ti1u1u~iJie:nrn'i''ll'Cl..:Jn1'i'U'lC?1n~1:wb~'elbL~:::m::;~n Vl'el'LI~C?i 

q 2.-' I s,. 

tlr;iC?1Vf1el..:i tlr;iC?l~'i'~::: bb~:::'i''elu 1 C?1'l..:i1?11fl~1<?11 9:::iJ'el1rn'i'Yi~~'W'Cltl1..:i'.llC?1b9'WJl1ti1u~'el..:i1u 
I I I I 

'i/l..:i C?l'W:W bL~ :::.Ji'el n tn Lb~ !?l Lb~:::9:::iJ'el1rnn-rlm~:w b~'el 11Xu:w LL~ :::-li'eln tn bb~!?l~n50 L~nmm'i/l~:wu:w1r;i 
9::;iJ'el1n1'i'U'lC?ibbU'WVl'el..:J (colic) LC?itl..:11'W'i1~ti'll'el..:J Clyne P.S LL~ ::; Kulczcki A Jr

51 biti..:ib~nvi1m 
~')tJ'W:W1r;itl..:iiJfl'l1:Wb~tl..:1~9:::bU'Wb'lJ1Vl'l1'W~~'el..:J~..:J~'W'lJ~'W (diabetes mellitus type I) 52 n,,(?J 
b~'elC?i'el'eln1u~11~ t~il1?191..:i91n'll1C?1n11?J bVl'~n53 bU'W~vinunu~1tl 'i':::'ll1m'l!1r;i b'elb~ti 80% '111C?i 

J1tl'elti~1vifrn.J'elti'W:W (Lactose intolerant) 'W:wbb~::;t:-1~1?1.ilru6Vf 91nu:w bU'W'el1Vl1'i'~ bL:Wfl Lfl'i'1'LIL'el ~ni 
1~ LL'W:::i1111Xu1tJl fl b-rlm~mnuJ11?11~ L'V'l'i'1:::iJ l°l'l1:W Luuvitiu:w1n 

4.3 i."li'L~1'el'Ub3Jb'°1'3'L':J'VJ:inn:ff u 

rnn1?11'ti:w'el1V11rn:w l°l Lfl'i'1ut'el~nitl'u LU'Wrn'i'H'1~ i?J'f.ltlmru1 'Wl"lf'l 'V'l~..:i..:i1'W 
~~..:imr.i1nn'i''i':W'll1 rn LC?lti b'!l.m::;bfli'el..:i1-ill~-W1 fl'l'i'Vl~n b~ti..:i1~mn~~ C?1 if9iuuf1r;i1:w~flr;i1:w b-ii'119 

bnmnut:-1~'ll'el..:i1:wtl°ln'l~!Pl'el'el1Vl1'i'Lb~:::~'llJl1'V'l'll'el..:J:W'W~cl'iJi1'elti iJrn'i'~n~1LC?itJ Bernard H Lb~ ::: 
' ' 

flru::: m.A..:i Swiss Institute of Technology and the University Institute for Biochemistry and the 

Environmental-Biological Research b 'W'el1~1~:i1 fl'i'~fl'W'el1Vl1'i'bb:W fl Lfl'i'1'LI L'el ~ ni 11X LU~tl'W:w1fl'W 
'el1Vl1'i'~ b!?l1ti:wLC?ltiboif L!?l1'el'LI1:w Ll°l 'i'L'l~'V'l'lJ~1 ~t:w tn~ll'W~ C?i~..:i (Hemoglobin) fl'l1:!-.I L-ii':w-if 'W'll'el..:J 

LilC?ib~'el C?i LLC?i..:J b~:W~'W (Hematocrit) bilC?iL~'elC?i'll1'l b~:W~'W 'i':::~'lJLflb~~ b!?l'el'i''elm~:w~milC?i b~'elC?i'll1'l 
~:wt'V'l1'1i!?l~ C?i~..:i b~:w 1"1r;i1muumC?11 u'el1vi1'i' 'Vl1~1u t:w b~fl~'ll'el..:i ttl'i'~'W 'Vl111X b'1l~~1 'll:i!u t1?1~'W 
'i':::~'lJ'll'el..:JL~~l°lbb'elSDC?i (folic acid) ~C?i~..:i 'Vl111XLL'lJl°lVl~tl'lJ1..:i'll'WC?IL91n.J b~'lJL!?lb'W'el1Vl1'i'vl1b1XL'11~'€f 

bU~tl'WLLU~..:J~Jl1'V'lbU'Wb"J1~'€fri'el'WbU'Wb'11~'€f:w:::b~..:J (precancerous effects)
54 

Lubec G LL~::;flru:::'ll'n 
'i1vimm~1?1f'll1'l'el'el~L1?11'm1m1u~1 u:w~'fi'W~'ltib1?11'el'LI1:wtfln'l~ iJrnntl~timbtl~..:itl°lN~h..:i 

' 
Vl1..:JLl"liJ'll'el..:JmC?l'el :::mu (amino acids) LC?imtl~ti'W91n trans LU'W cis-amino acids ~..:it:-J~biX'i':::'lJ'lJ 
JJ~~1'WV11'WLU~tl'WLLU~..:i LC?itJL'u'V'l1:::'eltl1..:i~..:i L-proline LU~tJ'WbU'W D-proline LU'W~~!Pl'eltl'i':::~ 1Vl 

nsuuTvuu1ms11wnt'i11wulnE:J11a:ms11wnt'imo1aon 
ns:ns::)l)81B1sruERJ I 
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en1•ns 

111.JFlfAsluf af'ina 
B17ll'JJ1ro1hll'111- 'JJ111'11 

(neurotoxin)55 ~'l'1t.M1'W11 b~il bbU '"1Vl ~t.J"ll1 t:w b'W'6'l'fi1~1mrn b'"l1'l,J b~U bt?l b'Wil1Vl1'l'~ bt?11t.J:w ~':Jt.J 
bt?11ilU1:Wb'"1db':J'l"J56

.
57 ~'6'lb~t.J'llil'lbt?11ilU1:w1'"1nr.i'l"Jl?i'elil1Vl1'l'bb'6'ld1..:Jn1t.J'llil'l:W'WMtlMUb'Wt?l1'l'1'1 

' ' 

Ii 

' 
- b~:wm1mtlumr?l 

' " 
- ~:l-J1bt?1'"11't?lb~:W~'W - tm'6'l~'6'l'llil..:itu"J~'WtJn'vl1'6'l1t.J 

- b"ll'6'l'6'll'll~'Wbt?l~'W ' " a"" w; ~ .<:::). ~ 

- b"ll'6'l'6'lb:Wr?lb'6'lilr?l'll1r.im:w'll'W 

- 'l'::'.~Ub'"1b'6'l~bt?lil'l''fi'6'l~'I - 'l'::'.~Un'l'C?lb'l"J~'"1'6'lr?l'6'l'I 

- ~:wt'l"J1"lli?l'6'lr?l'6'l'I - bbU'"1Vl~t.J~b'"11'6'l "ll1b:Wb'W'6'l'fi1 (E.coli Samonella) 
' 

- b~:W Bacteria activity b'"l1'l,Jb~Ubt?l 

- b"ll'l'l~rl'fl'W:W::::b~-.:J (Precancerous ce ll s) 

4.4 u ti :i.J'U~L.n p;)"ll1'J ni'fl.:i LL~~v:i"llir ntl''flti~.:i 

il1Vl1nb:w '"1 b'"1'l'1util ~n~bU'Wil1Vl1'l'~ biJumrn1111 '"1 '"11fi:u1e:i br?l'l't?l b:n..:i-if il'W b"li'W 

·ihr.in~il..:JbU'WVlirn ~ililt~.h-.:ii.i'elt.J 50% u1111'"1bdil~t?lrfuilmnn (~ur?l1tf'6'l:::: 1-2 rJ'ubumdilu'6'l1) 

1 'll~'W~1 buuu11n '"1~'1l ~ n 1 uVf il..:i~'Wbb'6'l ::::t?11:wri ~ n1'6'l ~ C?l ~r.iu1n ~ bA t.J..:inrnb'W'".l'Vl1-.:Jil1Vl1'l''llil..:i 

~Vlf,jilb:W1'n1 b(?lt.J The American Cancer Society61 ..:i1u'fj~t.J~':J'WbV1ajbb~(?l..:Jb~b~'W11 il1Vl1'l'fiqJY1'1l 

'"1'l'U~':J'W,r'W~ 'l'Vl'tfX1'W:W:::: b~'I bb'6'l::::b'J'"1 iiilf..:i1~ ~':Jt.J n'6'l 1n ~..:in 

4.4.1 "J::::uui11~v11..:i1u1~~~'Wb~"J1::::ilr.ir.i1"J::::n:w~r.i1~~~'Whl1?1n~h-.:i1ui11~ "Jir.it.J1~ 

4.4.2 

4.4.3 

' 
m'l'V1~n'llil-.:Jn1nil1V11"J1ui11~~:w\lrn1 v111~J1~hlbtl'W~M 
~ ~ - . . 
:W~1'l'l?l1'Wil'4JJ'6'lilM:::: (Ant1ox1dants) 

~~1"J1 'l"Jt1?1 bil~b!Pl'l'b'"l'W (Phytoestrogens) 

4.4.4 v111 ~11-.:imt.J l?l'elu~u'el-.:i l?i'fJ~tJ'll~u1~~~'Wbb'6'l::::v111m~~r.iu btiil..:ir.i1nfi'l.J~'ll 
'"1'l'U~':J'W~~'lluJ11P11'6'l (Glycemic index) ~1 ~r?l'1!:woif1n11 

°111'Jni'£l..:i oiJ1r.i bU'Wil1Vl1'l'~ '"1'Wu11n'"1 bU'W~1'W'"1'W~':J b'6'ln br?lt.J vu.~1::::oiJ1r.in~il-.:i~u~ n 

~r.it.J bnMIPl'l'~'W'Vl1if rhir-.:i1~fu'"1r.i1:wilt.J:w btlumh..:imn 1ufl!Plr.inM~ 21 'il13 b~"J1 ::::u"J:::: nilu1u~r.it.J 
~ r?l~':J'W~~il bV1m ::::'llil..:i~1"Ji11V11rn'6'l ::::~ir..:i-.:i1u bb:W '"1 b'"1'l'1u bil ~n~b~il11 oiJ1r.i n~il..:i bU'Wil1Vl1'l' 

Vlirn'llil-.:i:wuMif ~fjrJ' 1?J.Ju1m"J'i\\..:J~ r?l'llil..:J~'ll IP1nu:wuMif~~fjrJ' 1?J.Ju1m"J'i\\-.:J~(?l'll'el-.:i~ 1?11° 'il::::tl'uoiJ1r.i q Oq) q 'qJ q Oq] q 

n~il-.:i~..:i bU'Wi11V11'l'~~1n1V1ur?l:w1 IP1nu~uMif :wuM'1R'1rXi1..:iu1-t11 '"1oiJ1r.in~il-.:i bU'WV1irn 2
· 

3 
-B 

·.i ' ' 

oiJ1r.in~il..:imu'l'~'W~~'"1ru111~'i\\-.:i '"11fi:u1mr?l'l'1?1b:n-.:1-ifilu 1t.JmV11'l' fj1?11i'.lmb'6'l::::bbin11P113 n:w~-.:i 
' ",] ' 

~1 'l'rX1uiJ'Wi.l '6'l~~ 'l'::::~ n:w1nmt.J
10 ~-.:i m "J1-.:i bmt.Ju b V1 t.Ju '"1 ruri1'Vl1..:i tn'llm m 'l''l'::::V111..:ioiJ1r.i n ~il-.:i 

,"q] ' 
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... ... ., ... ., 
iif1":1'£l1 Vl1":1 "ll1'ln~'£l.:1V1.:iiifn 1 t'l'ltl "ll1'l"ll1'lVl.:iiifn 1 t'l'ltl • • • • 

'V'l~'l'l 1 'W ( Lbfl~'El~ ) 218.4 241 

hl1~u (nf:1-1) 4.5 4.4 

fl1flu1m1?111P1 (nf:1-1) 45.8 53.4 

1'1l~'W (n f:1-1 ) 1.6 0.35 

1t1111V111 (nf:1-1) 3.5 na 

'J1P11iluu1 (:1-1n .) 0.20 0.30 

'Jw11iluu2 (:I-In.) 0.02 0.03 

'lmiluu3 (:1-1n ) 2.6 2.8 

'l1?11nui'.i6 (i.in .) 0.29 0.11 

tvJ~1<nu (i.irin .) 7.8 109.8 

bLfl~b~l'.li.J (i.in.) 19.5 1.9 

m~n (i.in .) 1 2.7 

LLi.inub~l'.li.i (i.in.) 85.8 14.9 

'rJ!li'lvJ'flfi'l (i.in.) 150.2 61.4 

ttJLbVliilb~t1i.1 (i.in .) 154.1 48.4 

~..:in:;~ (i.in.) 1.2 0.74 

'll'n'J~mL'IA'I American Health Foundation 1~ bfln::if-:i1u'J~m:;~uu1u1•111~~ b~mnu 
hflLi11f-:il?11-:i 1 L°ll'W b~'fl'l'fln trn~r;i 1r.i b1fl L~'Wb~'fli?) 1m~:hl'fl'I LL!Pln Vl1'fl~i?1lPl'W bU'W~'W 'V'IU11 

LoWtl'l1J~bl1fl-if1r:in~'fl'IL~:hl~'W ~1?11'1l~'WM 20% bb~::;U~b11flefmb~::;t-i~1ifL~i.l~'W ~1:1-11nl~i?1 
fl'l1i.J L~tl'l'll'fl'I mn~rn.Jr:it1 ~'ltl hfl¥1t1~-:irnhr:i1~ 64 ~ l?1 fl'l1:1-l b~t1'l'll'fl'l:1-J ::; b~'lrn::; L'V'11::;111V11132 

mm~t11floif 1r:in~11-:i bU'Wth::;r.h rir:iu fl:hl LU1V1r:i1u1~ ~'ltl l'lr:i b'fl'l 18' 
79 °!lr:it111X"llrni1t1 bfl b~~ L!Pl'flrn~ • 

1111nr.i1n11-:imt11~~~'W so vnrn LLrn Ln 1?11u~u1?11ifLLrn 11Xnuoif 1r:i mt1mn~11-:inun~r:it1J1V1'11u 1?1 

°!lr:it111X L~ nVJ 1 rn hJ ¥11-:i mmL~ :;~r:iu 'fl t1 zj-:i Ci11r;l 1LU'WVlii-:i1uJJiltf'1J'1J1~uu 1'W'll 'fl-:i111ri1?1 ::;rl'u'fl11 n 

b~tl'I mu11'1l11-:iu1::;Lvi f'11 Vlt181 :1-1111?111 'W"ll'WUVl~ b'l! L'Wn~ H'J1oif 1r:i J1oif 1r:ivh-:iu 1?111Xvi1rn ~:1-1 b~~i.i 
J1u:1-1:1-1111?11 82 m1u~t11flefn1u b~ m L-if :1-1buuu1::;r.i'1"lir:i t1i:l11-:i nuf0lr:i1:1-1~1?1un ~"JJ11-:i 1?11"llu1?1 

Macular Degenerat ion vh11X~i?1M1:1-lb~tl'l~'ln'I 43% b'V'1 11::;1uefn1rn~t1r:ii'.l Carotenoids 

~~t1nr;l1 Lutein Lb~::; Zeaxantin zj'l°ll'lt1U'fl'lrl'W:1-J::;b~'IU'fli?1~'lt184 

nsuwvuu1ms11wnti 11 wulns11 a:ms11wntim1J1aon 
ns:ns81JEnB1sruat1 
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4.5 l"l'J1:1Jbl"l~tllPI 

ura1'~U'WbL'Wr:i?>)i?l';)n~';)fPlLU~tiu1uinn v111~i'.JmnL'li-.:i-L'u~-.:i ~-.:ii:-i~1~i'.lm1:wLfO'lfo1?1 
bb~~1.11:r:wruLLu:ru:rr:iu Ar:i1:w bfO'lfoi?l~-.:i i:-i~ 1~:r~u1rn1.lfl:wu i;iijJf 1u'Vl1'W'fi1.l'Wbb1.l b~u-.:i 1?11.lm:r 

Luu:w~ L~-.:i LL~ ~hA b~1.l f-.:i 65
-
66 m rn nfo~ ~wn:w LA 1-u l?li'! m1:w~m~\,1finil m:ru1-'i:11 A1.11Vl1 :r 

Paul Pitchford1rJi'~:ruH~1mm1-'lllAtl1fPl1~v111~m:r:wruLb~ ~~fPl19Lbu:rtlnub'li'WL~mnu :h-.:imu 
q 

i:-1~91nm:r1-ifmv111~:r~uui;iijJf1'W'Vl1'W"ll1.1'111-.:immi;1nn1?1 11-.:imti'fi1.l'Wbb1.124 ~1ti 

i?l1.lm :rur:imlluhAbi1.l f -.:i i'.lm :r ~mj'1'\'i'l.J~1 mJ11'WA'J1:W~:Wb~h Tricyclic antidepressants 

hh~ ~ m'.i' ~·fotl '.i'~ ~1'Vl Benzodiazepine tranquillizer (Valium) clV1'1)-.:i~1-ifm'l!U1?1tlbU'WU:r~r.i'11~~1 
1.111:Jbvl1hi:Jt1.1m~LU'Wb~1.1'11.ln"ll1.1'1f-.:i1'1i (Ovarian cancer) 2 bvl1 b~1.lbVltJ'l.Jrl'l.J~V1'1)-.:i~i'.1'6'l"llll1'Vi~ 
1~1rJ11-ifm~-.:imhr:i mm~:w1-ifmL~1.11.11tirl1.l'W 50 ti Ar:i1m~ti-.:iL~muu 2.7-3.5 Lvl1 68 

q 

' 'i' • I :;lf1 "" "" ., .J. I 'i' ~ "' "" "ll1i?lf'JlliA1"ll1.1'11.11Vl1:i''Vl1'1 bJl'l!'W1n1:i' u'Wbu1.l'W~1:i'LA:W 'Vi'l!i:-Jn'Vlu~n bi?ltl b'l!~1nA:w 

U ti ~1 ni-.:i b~1.l bmtim Vltl'l.J rl'l.Jbn'MfPl:i'~'W'V11tl' Vi'l.J~1 bn'MfPl:i'~'W'V11tl'tl:r~VIU i?lVi'5'1'11'Wbb~ ~ bU'W 
q 

iJ mnrn1n:w'l!1 ~mnn~169 i'.J i:-i~ ~ i?l1.1'6'l"llll1'Vi~'1 bn"Mmnrn~~ ~'l.J~bJl A l~vl1~1tJVIU1 ~'Wbb~ ~~'W 
1.li?l:W~:w11:rrumnn~1 70 i'.1Aru'"11'Vl1-.:i'i:11'l!mm:rmnn~1 bi?ltitl'n';)~u91n:wvi1';)'Vlm-5u Rutgers 

q '1 q 

'lf.l'l.J~1 Ln"MfPl :r~1~1'li bn"MfPl :r~'W'V11tl' (Non-organic) 1 ~ i:-i ~ fPl i:-i~~i'.1 LLirn !?JU1.lti n~1 Ln'MfPl :r~'W'V11tl' 
(Organic) ~-.:i 25% b1?1tiv11m:r~n"M11uri'r:i Snap n ~vi~1 eYnmi?lVl1.l:W ~'W~f-.:i bb~~ern'i:"ll:w 
'lf.lummru"ll1.J-.:iyj1.J~yj1.Jf~ 'i:'llb~u:w 'i:u:r1.lu bb:w-.:inTw~ 'Vl1.1'1bL1?1-.:i bb~~'i:Au1.l~l91'~-.:in~11.ltl1-.:ion1?1b9'W 

1uv:1'1!~-.:in~1r:i~u~n bi?lti Ln"MfPl:r~u'Vl1'u"'2 1.11vi1rn:w A 'i:A:r1u'i:1.l ~n~LU'W1.11vi1:r~trJf 91nn:r:r:w'l!1 ~ 
Vl11.11.11Vl1:i'~'W'V11tl' tl'n 'i:11'l!u1m:r~r:i1.l~-.:i!Plu ~~ 1rJl:rr:iu:rr:i:w bb~ ~';) bA:r1~'\.f -.:i1u';)~u 86 nu-.:i1u 

1 u:r1.lu 50 ti ~:rtl~ 11.l 1Vl1:r~trJf91n"llur:ium:r~'W'Vl1-tl'i!ui:J A ru'"111.11V11:rfPl1:wvi-5 n 'i:11'l!u1 m :r 
q q 

:w1nn~11.11V11:r~1rJfr.:nmn"MfPl:i'mrn~~tlbVI~ (Conventionally grown Crops) bVlm~~1V1fum:r 
~-.:ib~~:w~"11111'lf.l 73-74 1utl:r~b'Vl~1'Vlm1.l-.:ini'.JAr:i1mLfPln11h-.:iL'lim~mnu~-.:i1ufPl1:r1-.:i~ s 

q 

I 

+ 
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+--

1f1'i'fl1Vl1'i tJ~n'iSfifi'i'i3J°lf1 ~ i.-a'il!! ""' 1f1'iL'if-:i 1t1'iLFl3J .. • 

l'WL(9J:i'LIOJ'W (nfiJ) 20 8 

bbrim~uiJ (a.Jn.) 39 12 

bVl~n (a.Jn .) 51 19 

tu';i'-;;\(9J1i'.J'Wb1l (V1tlr;iu) 32 14 

-;;\(9J1i'.J'Wu1 (iJn.) 42 16 

- - ""' 'J(911iJ'W'lJ2 (a.Jn.) 34 13 

-;;\mi'.J'WU3 (a.Jn.) 31 13 

- - ""' 'J(911iJ'W61l (a.Jn.) 48 7 

Ct.:<i' .cf 11 CV .:::.. ~ 
4.8. 'U'ii"bll Fl L 'l..l'elLL~~ b"ll:IJ'lH 'Vll3J3J1n"ll'l..I 

bb'W"l ~l?l'll'El'I bbiJ ri Lfi'i'l'lJL1l~n~bb'W:::i111 ~u1tnrifin.JY1"ll cf "l bb~:::ermLi'WVl-Kn i:..J~[91Ji'ru-i-1 
r.i1n~'(911'bb~:::1'll~'WJ'Wr.i :::u1b!lrii.!1ltimn VJiJ-;;\ •fo~ Monteflore Medical Center bb~ ::: Albert Einstein 

College of Medicine in the Bronx N.Y 'i'1tJ'11'WrJ1n1'i''lJ1Lnribd1lbb~ ::: i:..i~(91Jlruoi-1r.i1n'WmU'WV1-Kn 
Vl1'1l1'Wmmru~mn vi11~i1'1mmu'Wm1?1mnr.i1nm'i'iJsnm'\'J(9J 'l'l1liH'\'J(9J~mn~'Wi1'1mti~1l'1 
ufu~iJf?l~n'i'l?l - r?i1'1 bl?ltiul)m mu'l'lb'l'l'Elf vi111Xi1'1n1tli~n.Jb~mbfi~b~tliJ'°l1nm::: '{]n bbl?in1'i' 

u1tn ri er n bb~ ::: i:..i ~ 1if bumh:::r.l1vi11 ~i1'1mti iJ ri"l1iJbuuml?lC?i1'1u n ~ 1(911~ ~1l'1vi1'11uV11!n 

i1'1mti~n.J b~ti bbrl~ b~tiiJr.i1 nm:::'{]ni11ltin11 "ll1"l b'El~fltiJiJ~u~m'i'ru'll'El'I trnm ::: '{]n~t'W 

(Osteoporosis) ~'l~~l?ll'WL~n r.i1nm'i'~m11u'i':::"ll1nn~n 217 rl'W 0m1J 89 rl'W ~u11iJ 
I I I I 

, 0 .:::., ~ -=:A Q' I ..:::rl 2" I ...::.. cv 

Bone mineral content (911 bb~:::b'i'iJ'Vl'°l:::iJm:::'{]n'lJ1'1 (Bone loss) bnm1 'V11l1~'W1ltln"l1rl'W1l biJ'i'n'W 

e'.i'J'll1"l bU'Wi:..J~iJ1r.i1ni1'1mmll'Wm1?1r.i1nm'i''lJ1tnribd1lbU'WVl-Kn76 n1'i'~mn~'1 Case-control 
. ..:! .::!ii .:::::i, Q,o' (f' I CV 

bb~ ::: bb'lJ'lJ Prospective CNi:..J~'ll1l'11l1Vl1'i''°l1n~"llbb~ ::: i:..i~(91Jlll61'1'°l1n'WiJ(911ln1'i'Vln'll1l'1m ::: ~n 

1~iJV1-Kn~1'W~~'W~'W1~111l1V11 'i' i:..J~(9JJi'ru-i-1r.i1n'WiJ~1mrnu1l'1n'Wm:::'{]mXn~1u n -Kuv\'11~ 
b~iJ rl"l1 iJ b~ ti'l~r.i:::m ::: '{]n~i'WiJ1nnr;l1 b~'El b Vluu nun 1 'i'u1tn r11l1Vl1 'i'~iJ~ l?l~"l'W'll'El'I 
fin,JY1"ll r!'i''lJ~"l'W ern bb~:::i:..i~ 1if ~'1'li"ltiU1l'1rl'Whrim:::'{]m~1liJ (Degenerative bone disease) 

hrib~'Wb~1ll?l~"l1r.i (Coronary heart disease) hriiJ:::b~'I hriri"l1iJe'.i1?1un~'V11'1'i':::'lJ'lJU'i':::~1'Vl 
!,I ] ] ~<j' .cl' d d ,.Q] Qj I ~ .::!ii 

(Neural tube defect) bb~:::(911ln'i':::r.i n 'lJ'i' bJl rib 'W'El bbl?l'1iJ1m~ tl'l'Vl'°l:::bu'WiJ:::b'i''I (911JiJ'W1 bVl~'El'I 

(Lymphoma) 1!n-;;\~ur.i1n11lL1lrJ1 ~Vlf~1lbiJ1m1~vi1m'i'~mn~V1~'1 35, 156 r!'W 1l1~ 55-69 ti 
n'Wbd'Elbbl?l'I 36 rif'll?i'Elb~'El'W iJri"l1m~mbll'W 2 bvl1'111l'1~Vl~'1~n'Wbd1lbbl?l'1 22 rif'11?i1lb~1l'W83 

nsuuTruu1ms11wnf:J11wulm:111a:ms11wnf:Jm1J1Eion 
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Enl"ilS 

m.Jflf Fls luf aelna 
n 1 1"1116itl~u!i1 - '11111w 

bb 'W~1111 ~'C'l f?lVl~'el..:i '9lb dmun..:i b"ll~'W~ :w i?lri bb'C'l~ b~:w ~mb'C'l ~ i:.J 'C'l 1if1 ~:w1 n~'W 'W'el nr.i 1m!-w 

m1~m~1"ll'el..:JtJnr:ir.rtJ~ Russian State Medica l University n~..:J:W'el~bflrl U'°lr.rtJ~vl1b~bU'Wb1fl 
Mult iple Sclerosis ~'el m1u11flflbd'el~..:J~..:Jbbl?lr)m~n uritJcJl'ltJlPl'el:W'Vl'el'Won'C'l'flm~u JJfob~rl'el'W 
'el1tJ 15 tJ 85 b'll'Wb~tJ'lrlUbb'Y1'Vltl°~ btJ'el1~'WV1u11m1u11flmd'El~l?lrJ 1'.ii b'WtJ tl11?11'6'1 bb'C'l ~ 'W:W 

q 

i:Jf!'l1:W~:W~'Wfinuhfl Multiple Sclerosis86 bb'Y1'Vltl°1~uuu1~~1'Vl (Neurologist) bb'!-i..:JVIU'ltJU1~~1'Vl 

r:i'Vlm (Neurology) ~ Univers ity of Oregon Med ica l school fm~11rndcJlritJ'el1Vl11b"ll~'W~1 
i:Jb"ll~'W 25-29% 1oifu'C11bb'Vl'Wbd'elbb1?1..:ir.i1n~1?11 b~:w~mb'C'l~ern1ifmn~'WbU'Wb'l'C11 20 tJ V1u11 

m1m'WbbN"ll'el..:J 11fl l1'l f?l'C'l..:J 'fl 1?1111?11tJ'C'l 1?1'6'1..:J'El81..:i-B' f?l bl<il'W ~1:w11n~r.i~'llrimV1~'el 1?1'Wb'el..:JbcJl:w1n~'W 
q 

~ n11 n 'i:'i:w~1l-J1cJlf mn cJ1 ri tJ'el1V1111ri :w cJlri tJ87 
q 

I 

I 
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(Basic theory and concepts 

1. l"l'J1:1.JV1:1.J1t1"11'fl.:1u:1.Jl"lLl"l'iL'IJL'fl~ni{ 

I 

""" 1J'Vl'VI 2 

bb:W'"1 b'"1J1u'i:ti~n'if (Macrobiotics) :w1~1n1111~nn1'n 'i:!?lu~tlhJ b'"1J~~iJ !?11 bb'l4..:imm·11'mci" 

b~ti 2,500 ti ~bb~'l '"11~1 bL:1JF1tF1~ (macro) V1:W1un..:i tlumr;i (long) Vl1'ti~'lbVlaj (great) bb~~ 
1'ut'f!Uin (biotic) Vl:l.J1Utl'I b~mnu:jj'JM (life) Vl1tiLL'W'l'Vl1..:J"llti..:J:jj'JM (way of life) b!?lm'l:Wbb~'l 
Lb:IJ Fl tFi~b tJt'fl ~ni{ ~'IVl:l-J1Utl'I bL'W'l'Vl1..:J'f1'W~'lbVlaj"llti..:J:n'JM Vl1ti~ "'1'W~n1J:Wti'l~fJM~n~1..:i1m1) 
'"1r:i1:w ~ !?l~'Wj1'W"llti..:i LL:W A 'i:AJLU 'i:ti ~n'ifA !?1~1'VJfl 1 ~..:i~r:iuri'1 Lil1?1:w1~1nti'!!u!Pl'e1ut:iJi1.J~1?1 u~~ 
i'.Jmntl~U'WLLtlMtitJ1..:i1:iJV1~ !?ltl..:J M~ti!?l L'l~1 ~~1 LnA'lJ~~~ti'W'"1~1U~ "'1'W~n1rnti..:i 1:~ n 

titl1'1 LL'"11J 1 M1U r;lr;i L ~ti~1~~trJi'fui~n n..:i '"1'l1:W LU'WLtin.fl1'1'~rl1JfiJJ:W'll1 ~'f1'WLU'WVI~ n'~'Wj1'W 
~1~nJ1rJ11-3 

,, 
~'IU'W LL:W'"1b'"1 JL1Jbti~n'if ~ti n1J~~1'1'"1'l1:W~:Wf?J~'VJnrJ11u"lJti..:J:n'JM LL~~fin:W'll1~ 

~..:irJ11'Wmu ti1J:wn1 ~M1~ ~..:i'"1:w :nr:i~'J'Vlm far:i"'1'3'Vlm buumJl?i'1Lilu'Jn:nrsMtlJ~911'u 
b!?lm'U~1 ~b~'ti'I n1 J~:W n1Jfl'Wb ~~ti !?1 '"1~ti'I rlUfin:W'll1 ~~ti tjti1 ~U L ~ti b ~i'.J~"l!Jl1~ ~ 
L~m~u:w1tJrJi'r;iu~~'I LL '\4..:i:jj'J M (Vitality) i'.J:jj'J M:jj':n i'.J '"1'l1:W~"ll LL~ ~i'.J~~JJ11~ Vl1n b'"1J~1:W1Jbl 

' 
~ :w nu 1 u:nrs MtlJ~911'um:w n!J"llti..:inn:w'll1 ~ :nrs M tJti:wtl J~~u n'Li~"ll111~ ~LL~ ~n '"1r:i1:w ~"ll 
1u'Vl1..:JMJ..:inu~1:wV11n1'"1J1:iJ~:wnu1u:n'3MtlJ~911'uM1:wn!J"llti..:inJJ:W'll1~ '"1'W~tl'utJti:wtlJ~~'lJ 
nu'Vln"ll~"ll111~ 'e1u1rJi'LLri h'"1.tlu '"1r:i1m9'1Jtlr:i1?1 .tlu~u'1i :jj'JM L~:w1tlrJi'r:iu'"1r:i1:w'Vlmr1~~~rn1~ 

' ' ' 
d~ti'"1'l1:WU~fiJJ:W"llti..:ifiJJ:W'll1~ 1-4, 

6 9 

' 
tf ~"'jU'WA'Wm n:w1uri'1~..:i~u1~md~ bb~~"l!111~1 'WLb'W'l Lb:WA b'"1JL'LJ'i:ti ~ n'if b~J1~~ 1?1~1 

Lu um J~ Lb~ ~"ll111~"llti..:i m rn ~'Vlci"LL '\4..:ir.fo n 1 ~ i'.J"'l !?1*Vl:w1 u ~ti m J-rlr:i u L V1~ti:w'tf1~cl" 
bblPl~~'"1'Wb ~ l?i'1N:n'3 Mtitl1..:itlJ~~1'Wn~:wn~'Wrl'lJfin:W'll1 ~ bL~ ~~..:i bb'l !?l~ti:W Jti'LJ rl(r;i vl1 b ~ LblPl ~~ 
'lJ '"1'"1~1rJi'fumJ~..:i L~~:Wb ~'Lin~ tl'1'"1'l1:W bU'W:W'W~cl"~i'.J~"lJJl1~ ~ bL~~i'.J~ !?l:i-i..:JVl:W1U bfl'Wb~U 

q q q q q q 

~..:i1tln~1mmJn'Vl1ti1mJthmLIPi~~titJ1..:i 1 'i:1?1ub~'"1r:i1:w'\4r:i..:i1unumd~~1..:i~"ll111~ ~'W~111~ 
bb~~L~1'111~ 1m~~'lJAJti'lJ '"1fr:i i:w'll'W '1!1 ~ LL~~m~i..:id~~'LJ'i:~n 'i:1?1mvl1L'illu:wn'W

2
-
4
• 

6
-
7 

2. u'i~-wi bb:l.J l"l Ll"l'iL'IJL'fl ~ni{ 

md1-ir5n:nrs M M1:w bb'W'l'Vl1..:i"llti..:i u:wA 'i:'"1J1'LJ'i:ti ~n'iftl'u i'.JM1:wm~V1irnn u~ti..:i"llti..:iti1V11J 
~LJ1nuL~11tl 1:iJL~u..:iLLIPi~~-rlr:iuw~tiL~u..:i u1Ni1..:imu Lb~~-rlr:iutlJ~~..:i:n'JMLvi1tl'u V11mr..:i 

' 

nsuwuuu1rns 11wnti 11 wulntt11a:rns11wntimo1Eion 

... .. 

ns:ns:JOBlBlSfUCJU I I") c:. I ___ _ 
----------------------------~-1111tp:/twww.t1Tillc1rrrr.-g·o.tl'fi--CVI 



en1•ns 

11uAf Asluf af1f1a 
ll7H1'!!1iiiu1u~- 'llil1Yi 

b 11 'W~'W J'l 'W6JJ 'fl'I ~ 6JJ1l 'l~ bb~ ~fl '"l 1 :w ~6JJ6JJ'fl'I bn ~ r:i l'J bb 'W'"l fl '"l 1:wfili"1bVI~1 di! :w 'lVI ~ 'l l'J ~'WU ri 'fl'W 

b!'ll'Jtl '.i''161lqJ~~-.:i 1 VlnJl~ b'forn1'1'J-.:i bll'Wri'l~'fl'W 1~ bbri VI~ nm '.i'~'.i'~:w~1 'W~'Wb(?'1 l'J ~:wil:htll'Jon-.:i 
b'W'°1'W 'fl'lVl'lnb'lJUb.]'W bll'W~'Wl -S 

~.fl . 2340 'W'lmb~'VltJfl1'~1weiyj ';J~be:J~:w yj'fl'W fl'yjbb~'Wl'l"!is H'ri111bb:Wflbm1u'l'fl~n~ 

b'W'l'l'Wb:]l'J'W ~~ 3J'1LFl"iUL'fl~FI (Das M akrobiotik) b~mnufl'l~!Plfo~~~m:JmA-.:im'.i'vh1~ 
~';) !Pl:W'\-fl~l'J61l'l ~tl'Wmr:i bU'lVl:l-l'll'J6JJ'fl'I mrn~'VltJ ~'fl ~6JJ1l'l~ bU'lVl:l-l'll'J6JJ'fl'I bb:W fl bfl'.i'L'Lib'fl ~n~ ~'fl 

'fl'ltJtJ'l.m'lr:i m~u-:ium:r'Vl1-.:imnb~'Vlt.lb1lum'.i'f{)~ll'l'"l ~~btl~l'J'WbbUM rn U9'°fLI'W m~'LI'"l'W6JJ'fl'I 
bb:W fl bfl'.i'L'Lib'fl ~rn.f dJ'Wn'l'.i'f{Jn'lHU~l'J'Wbbtl~-.:i~ b1l'WV1~-.:i b(?'1m 'l..Jfl~'l m'Vl 1-.:imrn~'VltJ9~!~n 
~'fl b9Vl'ln~1mrn~'W~~6JJ1l'l~ ~ur:il'J ~'Wm 1~ bbl?i:n1~~9'1 rn.11r;l1~'W~'W~'WL~'fl~1-.:ih ~';) !Pl9~ 
i'WVl1'fl l'J'l') n ~')l'J f?i'r:i6JJ'fl-.:J~';J !Pl b 'fl'I Vl1'fl'fl '19:1-1'19'1 n n '.i'~'LI'"l'Wn 'l '.i''Vl 'l'I m rn ~'VltJ m rn ~'VltJ ~ '1:1-1'1 rn 

fm~'lfl'"l'l:W b9uur:il'J bb~~fl'"l'l:WVJn"li'Vl'.i':W'l'Wb~Vl'll'J'fl~'l-.:in "1b~'"l1~ bbl?i bb:W fl bl°l'.i'l'LI b'fl ~n~~1mrn 

bb~ "1-.:i1 ~ bii'W6JJ'fl-.:J flr:i1:w b9uur:il'J,!'W ~-.:i~u-.:iur:i l'J n~1:w1rn~9~i'.J'fl11'Jtl'Wmr:i1~ mm ~'Vlu 
' 

~mm:w~9~v]11 ~i1-.:i n'l l'J6JJ'fl'l:W'\-fl~tf~:w\j'.i'cWbb oii-.:i bbni-.:i bbl?i bb:W fl bfl '.i'l'LI 'l'fl ~ n~bb~ "1'11 ~ bii'WrJ'l 

fl') 1:1-1 bb oii-.:i brni-.:i,l'WVl'l nm n bn'W1tl nv111 ~'fl'l!:J i'W1~ b r:i61ltl~u'1i'Vl 1-.:i m rn ~'Vl rr,!'Wbll'W';J'Vlm fl1~1P1 f 
'.i''fl-.'.19'1 n bb:W fl bfl'.i'l'LI 'l'fl ~ n ~ zj-.:i bll'W';J'Vlm fl'l~ 1P1fo'l6JJ'lV1~ n~ l°l'.i''fl'LI fl~:wmn nr;l1 b ~ '.i''l ~~'lm rn 

q 

~9~u'fl n';Jfim'.i'~9~';Jil911ll'J fm~n u'el-.:i n'Whfl.rll'J1-ir b9u~ bu'W~ 1P1tl?i'fl~';J 1P1t~aj-.:i:w1 nnr;J1 

';J'Vlmfl'l~IPlfmrn~'VltJ 3 5-
7 

'W'll'Jbb~'VltJ 'l!'lbrl'W ~on11n~ (Sagen lshizuka ~.fl . 2393-2453)1
-
6 zj'lbU'W'W'lmm'VltJ'VlVl'lH1'fl 

~ i/ ~ tr' d. I ~ cr"x 9../ 

bl'l b~'W'fl'Vl b]M!J'fl 'lVl'l '.i'bb~ ~n 'l '.i' bb ~'Vl l'J '1!-.:i e-i ~ :w e-i ~ 'l 'W '.i'~Vl'"l '1-.:J'Vl bJ M !l n 'l '.i'bb ~'Vl l'J ~ 'W'LI 'l'W 

~b~mn'LI'fl'lVl'l'.i' bb~~'VlbJMlJmrn~'VltJbbe-J'W'l19iu'W'Vl'l'l~'l'WbfliJ ~r;i~';J'Vlm ~r:i~bfliJ bb~~~1''.i'1'Vlm 
'W'lmb~'Vlt.l 'l!'lbn'W ~:n1n~ bn!'l:w1~r:il'Ji1-.:iml'J~~'fl'Wbb'fl ur:il'J~r:il'Jhfl11Plbb~~~r:iVl'W-.:i b~'fl~9~ 
fnM'l !Pl'Wb'fl-.:i1 ~Vl'll'J9'ln 'lrn ~-.:i1~~:w b 'Vln'l'.i'~ nM'l'Vl'l'I ~'l'Wn'lrn~'Vlt.l ~'l'Vl'l'l IP1~'1'WIP1 mb~ ~ ,, 

CV t .=r, CV I 0 ~ I .dij ~ .:::\I 

'Vl'l'l !Pl ~'"l'W'fl'fl n'fll'J'l-.'.19 N9'1 9'W~'l:W'l '.i'mb!Pl'l !Pl'l n6JJ'W:W 1 ~'fl-.:i b~:W fl'fl 'Vlb]M!J'Vl 1-.:i bfl:W6JJ'fl'I m '.i' 

il'fl'ltJtJ'Wl'J'l'"l (Chemical Theory of Longevity) ~~:w~1'WU ~A 2439 bb~~'fl'lVl'lH~'fl~6JJ1l'l~ 
(D iet for Health) ~~:w~1'WU ~A 2437 

b'WU ~ . fl.2450 n~:w~n~MtJ6JJ'fl'lvl'l'Wl~~l'l~'l~:W'l~'Wfi b'l!fl-bl'.l-11"1 (Shoku-Yo-Ka i) 

~on11n~b1l'Wbb~'VltJ6JJ'fl-.:Jn'fl-.:i-0'~~iJ l911 bbVltl-.:i~-.:i iJ ~ir:i:wri'fl~-.:itl'.i'~n'flu1tl ~r:il'J ~~-.:i ~n ~ ~:w16Dn~n1 
'fl'lfl:W'W1P11' bb~~~ bb'Vl'W6JJ'fl-.:ivJ'fl~1~tl'.i'~~~ flr:i1:w~1 b~9 b'W!:Jl°l,!'W ~~l'J,!'Wtl'.i'~b'Vlflqj~'W1~f'LI~'Vlfi~~ 
~-.:i'Vl1-.:i'1 !?J..J'Wn'.i'rn bb~~1'Vl m fl 1 ~ IPl f91 ntJ htl ~on11n~ 1~'111 b~'W'fl'Vl bJMlJ'fl 1V11 '.i'~i "1 fl'"l'l:Wb zj'fl 

~ d ii I " 9..1q qJ" cr" 

bb~ ~M'l:W fl 'Wl:J fl'W'W 'l!'I ~')'Wbb!Pl bU'Wfl') 'l:Wl:W'Vl b]M!J~'W J'l'W6JJ'fl'I m Hb ~'Vll'J6JJ'fl'l'fl'lVl'l '.i':W'l9'1 n 

'Vl1-.:i 1P1~'1'W1P1 n~-.:i~'W 'll'l l'J b~'W'fl 1 ~ l"l'Wnlu'Wfutl '.i'~'Vl 'l'W'fl'lV1'1'.i'~'Wlf 1'W6JJ'fl-.:i nlu'W~tl'.i'~n'flu 1tl ~r:il'J °" q QI q 

'fl1V11rnm~r:i'W~1ileJ1'Wm'.i'il'l~ 1il~:w'W:w 1ilnmtl'fl~IP11' Vl1'fl~:w n'W1'Wmmru~u'fll'Jmn 

I 0 6-I c!1unms11wntimo1aon 
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~~'!! n~~1 mm bu mm ~U'l l'J 11XV11l'J'll11?11~ bll'W~1'W'l'Wm n bi?1l'Jmrn'W~tl11 iXfou J'~'Yl1'W 

'fl1Vl1J'~'WU1'W iJ-if 1 'l n~'fl-.:J er nbb't:i ~~ 1Vl:h l'J'Yl ~ b't:i vi 1'Wb~ bU i?1 A ~iln f m~1 bb!?l 't:i ~ir'Wn 
~U'll'J:w1m.nl'.l bb!?lvi1'W~1n1?1b~l'J-.:i 1 oo A'W!?l'fl1''Wbvi1i!'W '"l'Wb~fo~:wriJ1'W1:w~1 "fln.JVl:W'fl 

~'llermb'1A-.:i 'llPnnm" "AruV1:w'fl1X11'll b Vf 1 bb'IA-.:i 'll?l bnm" "Vl:W'fl !?l'fl ~1'WVl:W'fl bb'IA-.:i bl?l bnm" Vl~nmJ' 
q 

'fl1V11J'~b-iffm~n A'fl Vl~nn1J''fl1V11J''ll'fl-.:J~~'!ln~ (Sagen lshizuka's diet) iJV1~nn1J' 5 UJ'~n1J' A'fl 
,, 

1. 'fl1Vl1J'blJ'W~Wi1'W'll'fl-.:J~'ll!l1YHb't:i ~ A'l1:W~'ll 
d3 q q 

2. b61lb~l'J:w (Na) bb't:i~bUbbl?l~b~tJ:W (Kl bll'Wn1i?J~!?l'fl~1'Wbb't:i ~ b~~:w11X~:w\jJ'ru1'W'fl1Vl1 J' 
""" """" "" A'fl fln.l~:W'l.J 1?1Vltl'W-Vlt.n-.:J'll'fl-.:J'fl1Vl1 J' 

3. firiJ~'ll bll'W'fl1V11rn~n'll'fl-.:J:Wtf'jj'~ 

4. 'fl1V11J'WJnll'W'fl1V11J'~AJ"l.J~'l'W A-.:llUL~:w 1J.Ji:-h'Wm J'ii?1~ UJ'11"lroi1nmn.lt-.:iLL!?l-.:i 

1~roi1 nnJ'J':hl'll1 ~ 

5. 'fl1V11J'~'fl-.:itJ~n1'WVf'fl-.:i~'W LLfl~A'lJ'n'Wm:w~~11 · 1~ 

r.i'flfr.i b'fl61l1'l1 (Gorge Ohsawa)2
•
5 'lln.J~'fl 11'J 15 ti U'ltJ~'ltihA~1lJ~1mrnfn'jj-111XVl1tJ 

'll11?1b~ A'fl 1'rubJ'ALLVdrn~91tJ (Disseminated Pulmonary Tuberculosis) 'fl11'J 18ti1~~tl'WX~l?lJ' 

'fl1V11J'L~'flfn'jj-1i?l'WL'fl-.'.191n~n~'jj'~'lJ'fl-.:J~~onn~ 2 A'W A'fl mmu U~'l.J11?1~ (Mr.Manabu Nishibata) 

LL't:i~b'Jl~bi bnb[Pl~ (Mr .S hoj iro Goto) m~i-.:JVl1tl'll1i?1 LL't:i ~~ 'W~~'ll!l1'V'l~'WbVilJ LL~'l 
~-.:lb~ L-if 1~'d:W'll:h!J':Wb'llA btl-bA (Shokuyo-Kai) LL't:i~b~fon1J'b~'fln~-.:i11XLlJ'WUJ'~fi1'W'll:h!J':W bL't:i ~b~ b~tl'W 

q 

V11!-.:i~'fl L~tJ'd nu'fl1V11 J'bb't:i~~'ll!l1'V'l:W1n:w1t1 zj,,:i L~:wi!uiJV11!-.:J~'fl b 'Wbb'Wr.id'fl'fln:w1ifot1:w1 n 
q ,, ' 

n:wVl-.:i1~'fl'fln'd1J'~1J'6.ll'fl-.:J'llm:w on-.:iiJAru'fl1n~1 'r.1i?1~ (Mr.Akira Iida) blJ'Wunru1fimJ' 
q 

'V'l.l"l.2468 9'flf9 b'fl6111~1b~b~tJ'W'l.J'YlA'd1:W:hl1n:W1tl~~:W'V'l1'W'd1J'~1J' 'V'l .l"l. 2471 Vli!-.:J~'fl 

L'l'imLmzj'fl "~1J'';j'Ylt.n6.ll'fl-.:J';jfimJ'Ai?1bL'l.J'l.Jqj~'W (Physiology of Japanese Menta lity)" LL't:i ~~'fl-.:J 
"~'lUJ'~tWi6.ll'fl-.:J61l1bn'W ~~'!In~ (Biography of Sagen lshizuka)" fi1~fomJ'~~:w'Vf Lci'fli:.J't:i-.:J1'W 

1?11-.:i 1 iJ:w1n~u ~ Ami:w!r.r mb't:i ~nzj'fl L~ti-.:i ~-.:i Li:wn mJ'~roi'U1~'jj'm LL't:i~n i?1n'W'fl1~.h-.:iV1i!n 
~-.:i ~ i?1~u1r.i'fl'fln:w1 ri 'fl ~-.:i'll :w J':hl6.ll'fl-.:J [Pl 'WL'fl-.:i~u:w 11 Vil-J L iiun 1 rn'fl'WU f'll riJ 16.ll 'fl-.:J VI ~'W-VltJ 1-.:i 

mnn~1~9~biJ'WmJ'fn'jj-1 b~tl-.:J'fl~1-.:J L~tl'l ilu bb!?li!umvi1'W9'flf9 b'fl61l1~1 rn~~VI l"ll?l'Wb~'fln1J' 
Li:.Jtl bb'V'l~Uf'llru1 LL:WA bAJ'b'l.Jb'fl~n~bb't:i~n1J'UJ'~tJn1?11-itlui1 b't:inrn~i-.:i b~tJ~';j [P] bci'fl'fl1tlb~ 74 ti 

~ q q 

9'flf9 btl6111~1 1-ifr-1'1~1 bb:WAbAJ'b'l.Jb'fl~n~ Af-.:JbbJ'nb'Wn1J'bbU't1Vlil-.:J~'fl6.ll'fl-.:J 'fl~L~nsn~ A'flbJ"t:i~ 
(Alexis Corell) b~''fl-.:J ":Wtf'lj'~-.:J1l-JiJ~!r.rn (Man the Unknown)" zj-.:i1l-JbAtJUJ'1n!J1'W!?l1n1i?1 1 
:W1rl'fl'W bb't:i~bi:w1.if bb:W A bf!J'b'l.Jb'fl ~n~'fl~1-.:J9~-.:Jr.r-.:i b 'WV!il-.:J~'fl b1'fl-.:i bb:WA bAJ'b'l.Jb'fl ~n~bb'l.J'l.J bsii'W 

(Zen Macrobiotics) 1 zj,,:ivi1u1~uJ'~off 'Wfibll'W!l1'jj-1,g-.:in~'jj' 1 utl 'V'l .l"l.2502 bb't:i~~~:W'Vf 'UU'l.J!l1'jj-1 

,g,,:in~'jj'b(?ltJ~'W~~n'W'flJ'1l-j~6.ll'fl-.:Jqj~'W (Nippon Centre Ignoramus Vl1'fl Nippon C. I.) 

1utl 'V'l.M.2503 

nsuuTvuu1ms11wnti 11 wul nE:1 11a:ms11wntimo1Eion 
ns:ns8ocns1sruau 1 , I 
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Enl"'ilS 

m....1Fl r Fls l u r a fl fl a 
n11>i'l!16i1.hu01- 'l!n1w 

V1~-.:ir.i1n~'i:'f:l'll1~1n-.:i bbrinn:w un1?11~1u~'jj'ti'1~~u bd'f:l-.:im:r~'f:l'Wbb:w ri 'i:ri:r1u'i:'f:l ~ni 
' i?l'f:l1u~-.:i1unjuu ti'i::ru 'f:lb:w1mbVIU'f:l bb"'1:::'f:lb:w1m1~ ur.ir.iuuV1~mb:wroi'i:ri11u'i:'f:l~nll.~fo 

QI q q q 

m:rml?'in'f:lt1Bu~nu~ri1tlr.iw:fon1~~1~ri~-.:it'6'ln :rri:w~-.:i1uu:r:::bvi"'11?11-.:i 1 bbnu~'i::i'u1?1:::1'u'f:l'f:ln 
~'JtJ b'W'f:lb:W1m~riu't:lu~uroiu1?11:wbiJ'f:l-.:i1V1aj 1 vimiJ'f:l-.:i H'Vl~nm:r'JJ'f:l'lbb:WA'i:m1u'i:'f:l~ni 

1 u~fj l?lU 1:::~1<Ju bb"'1 :::~1'W'J'WA'W~ <?11bi'.lufjt)~fj1?11?11:w bb uridri1 ~-.:ii:! b ~:w~u~riu:r::: b'Vl "'1 ~1'Wfl1 
~~1VIU1ti'f:l1Vl1:i'~'JJJlTV'I bb"'1 :::'f:l1V11rn:rrn"l!1~'t:lu~u 1 bb'IA-.:i~riu:r:::b'Vl"'1 b~'f:l~1VIU1ti'f:l1Vl11 
~'WJ1'W~H' bU'W~1~'1Jb 'Wbb:WA 'i:ri:r1u'i:T"J~ni b-rl'W BnJ~"l! bb"'1 ::: ~"l!i:-i"'1'Vl1'1 bn'jj'!?l:i'~u~n bl?'ltihi 

H'~1nrii:l e'.Jnvi:::b'6'1 bb"'1 ::: broiiT"i-.:iuN:r~ 2
•
4

• 
5
•
7
· 

12 

' 
3. '°1'113Jii:l"ll1 ·8, 10 

• 
r.iT"Jfr.i bT"i'll1~1 u1?11bb'!A-.:Jbb:wroi'i:ri11u'i:T"i~ni 

..:::ii .:::., I lf'".O::::,, 9.1 9.1 .c:::J 

:W bb'W'JA l?'J'J1:1-J'W'jj'tJ bnl?'i:W1 bb'6'l'J l?l'El'l:W A'J1:W~'JJ 
' ,, ' 

bl?'Jtlb~tJ'WltJ~1 "mn1m1:iJi:lriri1:w~'JJ 1:iJ~:WA'J:i'fl'W b'\"l:i'1:::~'WbU'WA'J1:We'.11?1'1JT"l'lb'JJ1bT"l'l" vl'IA'l1:W~'JJ 
' ' 

bb"'1:::m:rnui!u~1mrnV111mu~fj !?l u1:::~1<Ju~ bD'Wvitl-.:i b~tir:inu9'mr:i1"'1 'i:1?1tin11Mn'jj-1r.i1n 

uf"l!nJ1'1lT"i-.:iV1~u-V1m-.:i 1u~:w.ilfir9-.:i'JJT"J-.:i~m~T"l 5,ooo u~bb~r:i bb'6'l:::V1~nm:r'JJ'f:l-.:iV1~u-V1m-.:itibT"J-.:i 
r.i::: buuboJi:wVi "'1i11vi1-.:i'JJT"i-.:i b:r1 vh 1 ~ b:r1:w'f:l-.:i b ~uVi "'1m-.:i~fj l?l'JJT"i-.:i b:r1 b 'f:l-.:i orir:iti 1 ~ b:r1mi l?'l~'W'JJT"i-.:i b:r11 u 

9 nn1"'1'5'W1:iJi:J~~'W~ !?) bb'6'l:::i!1 b:i'1 lU~~'JJJl1'1"1 bL'6'l:::A'J1:W~'JJ -rlr:iti1 ~ b:i'1~1:W1:i''1vl1A'J1:Wb.jf11r.i q bcJ q q 

~-.:ii?l1-.:i 11u~fj!?l 'i:1?1miu'l"l1:::mh-.:i~-.:iT"J1V111~b11nub-iJ11u r.i:::~-.:ii;..i"'1m:::viui?l'f:li1-.:immb"'1:::9!?11r.i 
'JJ'f:l'lb:i'1'f:l~.h-.:ih 

rir:i1:w~'JJ~T"JT"i:::h ? 't:lnun"l!nf.lm~T"iV1"'11ti~uu:w1bb~r:i1~1r:i:wnu1~f11i'.lm:wrir:i1:w~'JJ 
' ~ ' 

H~~d1 

1) m:ri:J~fj l?l'f:l~im.h-.:ii:ltl:r:::'i:ti"l!'l1 ~un~u1u T"i1ti~umr:i bunu1u'i:1?1ti1:iJ~9n<Jti"l!11 qi 'I q cu 

2) Wrir:i1:wtj1?1nn-.:ir:i'6'l~T"l-.:ib~uviT"i-.:i 
3) i:lrir:i1:w~-.:irn~tiu1u91?11r.i 1:iJ'i:miiV11''f:lT"i11:wrub~tJ~'ltJ ~'f:l-.:i~u~ bVl!?J Vl1T"i 'i:Mm!Jnn:w 

Vl1T"i rir:i1:wm n~1u1n m 1'1l11?1 rir:i1:w~-.:iuT"i1r.i LU'l.HVll?l 1~1?11tirimAri1V1'W1?1 
' 

4) i:lm1:wni?i'nJb\Jn1?1b'lVl i:l:r:::b'i'.foufj't:ltJ buu't:ln 9'1?1m:r~~ bU'WA'WbT"iU~T"i:W'f:li~ "l!'f:lu1~ 
5l 1:iJbuu~V1ii-.:i b'l"l:r1:::i?IT"i1ur.i:::n"'11mlluriu~1?1Vf1ti buuriu~1?1Vf1tizj-.:ir.i:::n"'11mtl'W~V1ii-.:i 

1utl'ut1'6'11mb'6'1:::1?1"'1'f:l1?11u i:J m1m~ti:w i?lri iel'f:l'WU'f:l:Wn'f:l:w l?l'W bb"'1:::b~u~1tin"'11-.:i 

1.) fl'JTJ-l'Y}Wffn1.J~.J"JJ1~ Mun' 
1.1 m:ri:J~fjl?lT"itjbtl'WVJ n'll 

1.2 rir:i1:w b~uur:imtluvin'll 
' 

1.3 rir:i1:w"l!nbll'WVJn'll 

1.4 riri1:w mm1'.lurir:i1:w b~uur:i l?1 bb"'1:::btluvin'll 
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Enl'ns 

111.Jfl r Flsluf a Elna 

2.; fl'J13J'1n-fm\lr.Q11111iiJ Miin' , 

2.1 m:rV'i~r?lV'i:r1nr.i1n~rwV1fmll'W'Vlni • 
2.2 fl11ian~t1r?lbU'W'Vlni 

, l I i.I' t,. 

2.3 fl'J1i.J'ilmnt~'W~..:iV151m'W~..:JV1i"l1t11'Wti"lntJbU'W'Vlni • 

b~'il'llr.r r?l fl11i.iVJni s 1h::::m:r'll'il..:ii.i~~t111XV1i.i r?l tu V'i:r::::~'Vln b~1t~~'il'Wbb'W'J'V11..:i 
1'Wm:r~u'Vlni A'il 'il~t1i.i:rrnbbUr?lu:r::::m:r b~'il11Xu:rrnti..:iurn~'llA'il "itV-1V-11u"1 

• • • 
Umi.ifl11i.iM1'll'il..:i r.i'ilfr.i b'il'll1~1 A'il v\'1'il::::hrit~~bn~'il..:im:rv\'1bbi"l::::~'Wn~'W1'Wnu:iT'W • • 
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'V'l':i':::A1'~ !Pl b~1~'il bb'6'l~tl'nu':i'1~ciJ~1..:i1PJ::;r)m1'iln bU'WVI~ nbb °t4..:J A'd1iJ'"l1..:iV11aJ bU~tJ'WbbU~'I b'V'l11 !: 

n1':i'bU~tJ'WbbU'6'1'1 bU'W~'I b~tJ'dVl MVl 
6. 1.2 i.:i:'ff.:iijJJi1u111u1m'il.:iijJJi1u111&:1 bU'Wn!J~1'WV1i11bb'6'1:::~1'WV1~..:i ~:::Vf'il'W1°1Xb~'W 

~11'Wt'6'ln bb°t4..:imm .. ~ti1.1bVJti1.1d!?i'1N'iltjiJ\'r;iti~..:i1P1Nn'W-if1ii b"ll'W bniJ A'd1a.i bb-i.i..:i bbNn b'V'lnd1 

i'.11.11..:i A'W'fi'il'Wbb'il iJA'W41nmi b'Vn1:::iJ A'Wmm'W 'l'Vlm '"11~ IPlf bb'6'1:::~1P1~1V1m':i'ii~l1ti1VlaJ1~~~1--:i 
~..:iaj..:i 11X A'd1 ii~ :::!?l'd n~1.11tim.h..:i 1 V1ajV1M'l'l!'il..:i m 'l'!?i'1 N~'l IPl'll'il'I b':i'1 'l!ru::: b~ m n'Wnv1111XiJ 

-if'ilb~ti~1'Wa.i'6'1Yl11!?11..:i 1 aj..:i~..:ie-1'6'1!?1'il~'l!ll1'V'l'l!'il'lil'4Mti1'Wtfr.ir.ru'W bU'W~'W 
6. 1.3 if.:iPi1u111u1 i, vtqf £ tvt!l.:il~ Pi1u111&:/!i'i1:JJL vtqf £ tvt!l.:iJu bu'Wn!J b1.°t4..:iA'd1:i..J~:i..Ji;i'6'1 

~:::Vf 'fl'W 1 °IX b~'W~1 b~'il bU'WVlm..:i~ !?l t!?l..:it.l'il:i..J n'6'11ti bU'WVltl'W V11'flV1tl'W~ !?l t!?l..:ir.i:::n'6'11 ti1u bU'WVlm..:i b "ll'W 
' ' 

':i':::bu !?lU rn~bU'W'il1'dn~v11'6'11ti~1..:i1iJ\'m n~ ~ !?l~il'WMti1~ ~~1--:i~'W ~1ii1rnv1111X b 'l!1iJ'il1'W1r.i 

1 'Wm'l'v11'6'11ti~1..:i~~,!?l bb!?l~1l1'Wnr.i:::vh 1°IXb'll;'fi'il'Wb~'il~~!?l1~ b"ll'Wn'W b~'il ~ IPli'l!'il..:i b'l!1iJm1nd 

b"li'Wn'W :i..J'il-:M'WiJu'l':::tti"Jlu!?l'ilii'411ti"Jl1 ~1 'Wmn:::.ru A'd1a.i b~uur;i !?l 'Vl~1V11ml11uH''flt.l1..:i1aJ1:Jn 

~'il..:ir.i:::v111°1Xn'6'11mu'W1J1 b~'Wil1b'il1Ar;i1ii~1.11ti 'il1'W1r.ibb'6'l :::m1mun1.11'Wm11X bb!?ll1'Wn~1mrn 

r.i:::bU'W~iJ1'1J'il'I A'd1a.i1aJ~1.11ti A'd1:i..J'fi'il'Wbb'il bb'6'l ::: Ar;i1ii b'"1~1 t'"1n1~ b"ll'Wn'W A'd1a.i..:i1mu'W~ 
U':i'1':i'bl'W 1'l!'il'I ~Vlc\l..:ivin A'W 'Vl~1l1'W~'il~1 b VllPJ ~1 ~ b)J'l!'il'I m r~'IVl'd'I A'd1m~'il..:i bl.A''Wbb'6'l:::m':i' 

'Vl:::b'6'11:::'lr;i1'Vl bU'W~'W 

6. 1.4 i, u fanitla.Wi.:ii.P1~~ 111ij'ilunulilu:JJP1'Y}n'il!i1.:i bU'Wn!Jwnii1aJ bVliJ'il'Wrl'W 

bU'WYla.i'Vfb~ti'dn'W~ :::Vf 'il'W1 °IX b ~'W~1'VJ n~..:ivi n'ilt.l1..:i~'d'Wbb1P1n1?11..:in'W 'Vl rJMD'Vl1..:i'l'Vl m '"11~ 1P1ftaJ 

~1mrnu':i':::tJn1P11.ifn!J-if'fld1~ b"ll'W IP11:i..JVl~ntn"ll'W1n1':i' mfl1.11m!?l':i'!Pl'VJn"llil!?l~'d'WbVliJ'il'Wrl'W 
b'V'ln:::iJ'il..:J~U':i':::n'il1.l'Vl1'1bAiJ~bV!iJ'il'Wrl'W (~'fl c H 0) bb!?lbbiJAlA':i'l1.ll'il~n'6{n~1.l:i..J'il'l~1 

' 6 12 6 

A1 flu1e:i b!?l ':i'1PJVJiJ1r.i1 nfib)J~"ll bb!?l'6'1:::'1lil!?l~'d'Wbb!Pln 1?11..:i rl'W l?i'r;i'elt.11..:i b"ll'W mflu1e:i b!?l ':i'1P1r.i1n-if1r;in~'il..:i 

A':i'U~'d'W t.l'ilii bb!Pl n 1?11..:ir.i1n-if 1r;i'l!1'd~ e-l1'Wm'l'i !?l~ 
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6.1.5 i.:i#,1Jutlfli!mln""'ugf'Jui.:i,fl:fa.1nu ~'1zj'11?1:i''1rl'l..loii'1~bb~~buinJ5uni;nu 
1ut~ne t~bbn bfll?lrl1Jl?l1t.J ~'l1~t.J~nn~n1Jieit.J~nn~ b~~111~n1J~'l1~buu'Vl1~ ~'l1~M1n1J 

q q q 

~'l1~'VJ ni M1~fnn1J ~r;i1~-n''1 iei1r.:ir.:i~~ bum~t.i'1tl5llmfnuieiu1'1 b~t.J'l bbl?in~rn~'1 b~1~nu 

b-rlunut1?1mbl?i~~~1t.J".ll'fl'1 bbl?i~~~ l?i1'1~'1~1m~t.i~m:J1t.JV1~'1 b~ieim:i'!?i'1Nieizj b-rl'\..l v11n 

t:iJiln~1'11''!..lfib:iJ~1~1rn~r.:i~nn~1'1~'\..!1~ vr'1n~1'11''1..l bb~~n~1'1~'\..!~'1b~1~nmu'\..!Vl~'11''1..l 
V1~'1r.:i1n~1~u :i'~~1Jn1J ~r;i1~ b ~ml r;i t.J bb~'l b:i'1 ~'1r.:i~'111u~'1~1 m:i'il~"llm~ ~i!u-rl1'1'l b~M-Kn b ~t.J'1 h 

q 

6. 1.6 i.:i#, 1/utlfli!mlwm::i.:i,fl:fa.1nu f11a.11H1wu.:i'i1-em' 1f uuiiun11u~1.:i 
~ruVIJJil bb~ 1?1-.lieiieinm buu¥ieiun1J bU'\..l b~ ~ bb~ 1?1-.lieiieinm bU'l..!V1'1')'1nu'll1t.J r.:i~ieizj1utl:i'~bJl'Vl11?1i!u ,, 
..::9 I CV .::::i. CV 

".ll'\..liei~nun:i':i'~'ll11?1".lliei'1~'\..l 

~ cv f'J /::, CV d'f'J d .Cf cJ d' cv 

6. 1. 7 u~un11u~1.:i,11u" "ll'IJ'Vl.Jfl'i1'1"ll'i1'1'i1'1J'IJfPIW'IJVl'IJ.J'Vl~'J'VlflaJ'LJ'trU r.:inn1~ ., 

buuieiiru~~~\J:i'ru V1~'1b~m~U~1?19'1n1?1 buu'Wfoi?lf ieizjuieimwwiei-K~er~"lliei'1b:i'1 bbl?i9'nn1~ 
~'Jm~n 1 ~b:i'1~~nH1bb~~~ub~t.J~'l'.l 'J:~mb'l4'1mm.nt.irnVit.i1J~b:i'1m~t.iieizje zj'1r.:i~i'.lwnmll'W 

CV ~-=::.! 0 IV q ... 1d ... I 1 

l?l'll?l'\..l ~".lli?l"'11ni?l bb~~~mnu~t.J'\..lbbu~'1~1nm1 

t~n'Vl1'1YJ~n'6{~iJ i?lr;i 1?1u9'1J ~iei'11~r.:i~n~iei'1 ~1'\..lb~~iei ~iei ~1uV1iJ1nu ~1'\..!Vl~'1 
~unutl~1t.i zj'1bb~1?1'1ieiiein~11~bi.iu t1?1t.i~1u'Vl1'1-K~~unn1~".lliei'1~'1~1?1Nnuoii'1~nu ~iei ~'1~ 
bu'Wtl5tlmfo~~1u"llru~b~mnwi~'1b~1~nu Cfon~1 V1~un1JV1m'1 ~ubuub~t.J'1~iei'1~1u".lliei'1 

bVl~mlJ 1 b~m~ bU'l..!Vl~'1 b~m r.:i1n~r;i1muuV1~'1 b~mbb1?1nieiieimtlu~iei'1-E''l ~¥1'1 ~r;i1~ buu~ 
~iei Vl~'\..ln1JV1m'1~'\..!~1 t15-K~~ufi".lliei'1V1~'\..l-Vlm'1e v\'11~bni?l~~'1'11u~um ~~'1'11'\..lbmhe 
m~'Vl1Jzj'1rl'\..lbb~~nu r.:i'l..!V1'\..!1bbi.i'l..l~'\..!1?11~~1<?1rnb~~riiei1~bnl?liei11111~ b-rl'W ttl:i'l?l'fl'W ;sb~nmiei'W 
bb~~'W'll?l:i''fl'\..l r.:i~n~i?lr;inun~1mtluiei~1?1iei~bb~~n11?Jl?i1'11 n11?JIPi1'11 n~i?lr;inu1mb1J1Jl?i1'11 

n~1mtlu~1:i';s'\..l'Vl~tl'bb~~~'lleYnl?i1'1 1 ~'\..!~1 ~'lleYnl?i1'1 1 t;Jnfl'l..lbb~~n~1mtlu-K1?1rf ~l?lrfnr.:i~ 
il'l1' ~mm:i'r.:i1n~r;i1mtlu-K 1?1rf.ff u~1~~ 1?1~1buu-K1?1rf.ff u~'1~~ i?l ~iei ~11Mtl' fir) l?J.J'\..!1n1:i'l?l1~ 
n:i':i'~'ll1 ~ebu'l..l:i'~ bUt.i1Jmn mntl~t.i'l..lbbtl~'1 bbl?i~~~f'1 !?11 b Uu1tl m~:i'~ but.iu".lliei'1V1~u-V1m'1~~1J 
nu bi?lt.JVl~'\..l~i?l tl?i'1r.:i~btl~t.iu1u bU'\..!Vlt.J1'1bb~~Vlm'1~i?l.rr'lnr.:i~btl~t.JuttlbuuV1~'\..l b-rlu r.:i1n-E''lvr'1 

q q 

~'fl'1".ll'fl'1~'l1~~1'1bU~1 (VI~'\..!) ~ ~~'1'11'\..l (Vlt.l1'1) ~ iei11111~ (VI~'\..!) ~ 'fl~l?l'fl~ (Vlt.J1'1) ~ ~'ll 

eYn (VI ~'\..!) ~ -Kl?lrf (Vlt.l1'1) l?iieir.:i1nt~n".lliei'1-K1?1rf ~iei t~n".lliei'191?1'ln.Jb1J1llibU'l..!Vl~'\..l 

~'l1~ buutl5ll n-J:i'~Vl~1'1Vl~'\..lrl1JVlt.l1'1 ~¥1'1Mnff rl1J t~ n n~1'11'un1Jn~1'1 ~'\..! 

i°.J1?1n1J~~1'1 -if1nrnjr;i buunu¥ieiu Y11n1J~u bllu~u ~'lmV11?J~~uiln1b'Wi?lb~mnu ~'1il~r;i1~ 
~'1~i?l:i'~Vl~1'1.rr'l".ll'fl'1bbl?i~~~ ~'1~1?1Nrl'l..loiJ'1~rl'\..!9~~'1~i?lzj'1rl'\..lbb~~rl'\..l bb~~:i"l~rl'\..lb'\..l-Ki?l~'l'\..l 
~1:iJbvl1nu riiei1~bn1?1buu~r;iu~~1~~um r.:i1ni!u~r;iu~~1~er.:i~~¥1'1~'1~1?1Nnu-ii'1~n1J~u 
~umbuu~r;iu~~ r.:i1ni!u~r;iu~~1~bb~~~r;iu~~:i''l~nu~¥1'1buu~r;iu~~1 bb~~~r;iu~~1n~h'1 
~'l'\..l~Vln ~'l'\..!~~1n1J~V1nn~nu~n bU'\..l~'l'\..l~b~l?ll?iiei1tl~ieit.J 1 riiei1~bfli?lbU'\..lbn~mbb'l4'1m:i' 

nsuuJvtJUlms11wnE:l11wulnE:J11a:ms11wnE:lmo1Eion 
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e·u•ns 

11 IJFl r Fls l u r aeifla 
niii;'ll1~u1ulil- 'll!1~Yl 

~~1-.:i~nri'V1A~'llt.J11'.J'fl'frnhJC~'fll'J 1 Ar:J1:1-1ii'1C?l'Vl1-.:Jl?l:::iru'fl'flml"wvin~-.:i~n~C?ltl':i':::b!l'Vlhfo11:1-1 
~n'jj'ru:::Ar:i1:1-1 bU'WVIU'W-Vlm..:i buunn~1'W'll'fl-.:J Ar:i1:1-1b-if11101n-.:i'fl1V11':i'1?11:1-1 bb'Wr:i bb:hl A 'i:A':i'1u 'i:'fl ~ni{ ..,, 

bb~:::b~'fl b-if 119bb~r:in'°l:::vh1~ bb:hl A 'i:A':i'1u'i:'fl ~ni{bum YJrnmm':i':::vh 1?11:1-1~1a1'n.J ihwn V11n b-if 119 

~n~-.:i:1-11n~ufi9:::vmnuAr:i1:1-1~-.:iu~'ll'fll'.l1-.:i~n~-.:i:1-11n~'W1?11:1-11tl~r:it.J 
q 

6.2 n!JVlii-:n~ti'Jt]nLU~tiu1th~un!Jf>1'J'IJ~a..i1~n"ln1.:imt1r11~ 12 u1~m1 
6.2.1 V1U'Wbb~:::V1m-.:i bU'W~'fl-.:i.frr:i:i'.l i;.J~ b~'fl:i'.lm':i''lll'J1t.J'fll'.l1-.:i1:iJ:i'.l~iu~ C?l ru ~ C?l bbU-.:J bbt.Jn 

6.2.2 VIU'Wbb~ :::V1m-.:i~n~~1-.:i'flu1-.:i i?l'fl bii'fl-.:i 'i:C?lt.Jn1':i''llml'J !?lr:i~ bVIU'fln':i'rn'l!1 ~ 
6.2.3 V1U'WbU'WbbN'fl'fln1011n ~utl'n~1-.:i m..J1-.:i bU'WbbN b-if 1~ ~utl'n~1-.:i VIU'Wbb~:::Vlm-.:i 

1~'V'l~-.'.1'11'W 
.::::., ..::S ..::S .c::., 

6.2.4 Vll'J'WC?l-.:J ~ C?l'Vlm-.:i bb~ :::V1m-.:i "1-.:J ~ "1Vll'J'W 

6.2.5 VIU'Wbb~:::m.n-.:i 1 u~ "1~r:iu~ i?l1-.:inuv111 ~ bn C?lU':i'1n[Jm rn1VJn'fll'.l1-.:i 

6. 2. 6 tl':i'1nnmm1'Vln'fll'.l1-.:i~r:iut:iJJ-.:itiu ~~u':lluoif'flu1:iJ:i'.l~i'W~C?l bb~:::bU~l'J'Wbbtl~-.:i d.J q q 

'fl-.:J rlU':i':::n'flU'll'fl-.:JVIU'Wbb~:::Vll'J1-.:J l?l~'fl '91 b':l~1 'Vln~':i":i''V'l~-.:Jt:iJ~-.:iuti-.:i 
q 

6.2.7 1:iJ:i'.l~-.:i1"1bU'WVIU'W'flU1-.:J~:hl'IJn11 Vl1'flbU'WVll'J1-.:J'flU1-.:J~:hl'IJ':i'll bb~bbi?l U':i'1n[Jmrnr 

~11'.J 1 ~ b~'W91n!l11'.J'W'fln vin~n'V'l~-.:i~r:iutl':i':::n'flu1tl ~r:it.J~'fl-.:i.frr:i'll'fl-.:JVIU'W-Vlm-.:i 
1m:::!Kui?l1-.:i 1 nu 

6.2.s 1:iJ:i'.l~-.:i1"1 buun~1-.:i 'Vln~n'V'l~-.:i~r:iu:i'.JV1uuV11'fl t:iJnV1m-.:i bnu 
q 

6.2 .9 bb':i'-.:J ~-.:i ~ "1':i':::V1~1-.:J'll'fl-.:J~'fl-.:i~-.:i bU'W~ "1~r:iunu Ar:i1:1-1bbl?ln1?11-.:11 'W'fl-.:J ~tl':i':::n'flU'll'fl-.:J 
VIU'Wbb~ :::Vlm-.:i 

6.2.1 o VIU'Wi;.J~nVIU'W bb~:::V1m-.:ii;.J~nV1m-.:i mrn'5mb~:::m':i'~-.:J~"1n'WbU'W~"1~r:iun-Ku 

(i;.Jn eYu) 'll'fl-.:J Ar:i1:1-1bbl?ln1?11-.:i':i':::V1~1-.:i bbNVIU'Wbb~ :::Vlm-.:i 
I ' .c::., 2,.1 2..1 .c::., 

6.2.11 ru 'l!r:i-.:i b':l~1 (Time) bb~:::'flr:im fl (Space) Vll'J'WM1-.:JVll'J1-.:J bb~:::m.n-.:i~n-.:JVll'J'W 

6.2.12 V1m-.:i'fltj~utl'n~1-.:i bb~:::VIU'W'fltj~r:i'W'fln'll'fl-.:IVJn 1 n11'.J!l1'V'I 

7. vi~nn11vi!ju-vit11.:i 

~n'V'l~-.:i1 u~nn1~~r:iubtl~t..J'Wbbtl~-.:i'fltj l?l~'fl C?l br:J~1 bb~:::mntl~t..J'Wbbtl~-.:i bV1'6'i1d~r:iu 
buu1tl1?11:1-1n!J'll'fl-.:J~nn1~ zj-.:it~~nffuvm b.jj119 bb~:::u'flm'6'i11'Wbbi?l~:::~mbi?l~:::~a1't.J bbi?l~:::~m'W~ 

" ' 
:1-111?1 ~'fl C?ltl':i':::1~ f\1~ 1?1f'll'fl-.:i:1-111'jj't..J'l!1 ~ buuY1uj1u~1n~ bb~:::Yi'r:i1tl'll'fl-.:i ~1u"'i 1?119 tl~'l!n.J1 

';)'Vlt.J1f\1~1?1f mm'V'l'Vltl' bb~:::tl':i':::b'V'lru'Vl1-.:i~-.:1A:1-1 bb'Wr:J'Vl1-.:i1um':i'tl.fju~1?11:1-in!J'll'fl-.:J~mr:i1~ 

'5u1:iJ:i'.l~iu~C?l1u~';)191tJ':i':::r.i1'1u :i'.J~~'fl'W'flajV1~1t.Jvi1u b"li'W b'6'l1~'fl '11-.:J~'fl 'V'l':i':::~'Vlfib~1 'i:m~~ 
'V'l':i':::bt.J1J ~e1:1-1a1''91 bb~:::f\1~'911~~-.:11V1aj~nV1~1t.J~1u1u'i:unrum~ f011~'fl'WbV1'6'l1dt~~nffu'V'lu 
tlfotli-.:i bb~:::~'flu1V1:iJ1uV1~1t..J 1 tl':i':::b'Vlf! bb~:::ir1?J.,J'Wn':i'rn1?1~'fl"1~'fl-.:i·vfotl~~1u:1-11 1 -3 · 6 
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r.nnn 11~-.:i rn l?J m 11?1'1bUu~'fj1?1u1::-:r.i'1iru bnr.i::-:'Y'lt1~1'VJ n~-.:iVJmi ~ 1-.:i ~r;imu~ t.J'WbbUM 

1~VIS!(?JU-.:i ;~ib~n !?11'fl'WVl~'W1'flu'Wr;i bV'l~t.J~b'W'fl ::-:!?l'fl:W t~ n'Vl~'W1'fltJ !Plr;i b'fl-.:Jb 'W6llru::-:~Vl~'W1'fltJ 
I I I I I I 

q rr q iv .Q,I =ii w; =ii a -=:ila ..:!I =ii 1 Q,;' 

(?J'l-.:J'flTVl !?lt.J 1::-;uu~rn::-:r.inn1~ bV'l~'fl'W'V11'fltJn1 bb~ V'l'1! bb~::-:m bb~ V'l'1fn bV'l~'fl'W'VlV11-.:ir.i1nnu 
' 

~'lt.J V'l'l1:w b~'l~~-.:im n bd'fl-.:ir.i1n9' nn1~n1~-.:i6llmt.1 !Plr;i n1t.11iXm nV'l~'fl'W1 Vl'l hi VIS! (?JU,,:i bV1~1d 
b11~1mrnb-ir11r.in!J6ll'fl-.:imnu~t.1'Wbbu~-.:i b(?Jt.1~-.:im-.:i-ir1:wi?l1-.:i~-.:i~(?Jzj,,:inubb~::-:nu u1::-:n'flt1n'Wb~'fl 
bU'WreJ'WVl~-.:irei'm~ mnu ~-.:i~ b Vl~'fl'Wrl'W'°l ::-;i:-i~ ::-;'\A1-.:ir.i1 n nm ~'fl'VI~ n b~m V'l'l1:w1~ bU'WreJ'WVl~-.:i 
reJ'Wb~mn'W ~-.:i'Vl~-.:iil bb'W'l t u:wr.i::-:bu~t.1'W1u bU'W~-.:i 1?1Nnu-if 1:w bb~di~1:w1rnn~u1u~~!l1'Y'l b~:w 
1~ b"ll'Wb~mn'W i-.:iti ~~'fl'WbU~ t.1'W1u bU'Wbl ~V!mr;i b~n bU~t.1mu'Wbbri m1bV'l~'fl'W1 Vl'l bU~t.1'WbU'W 
mm SI (?JU-.:i .1J b6ll1 bu~ t.1mu'W'l.1rn6ll1 n~1-.:iir'Wbu~ t.1'Wbu'Wn~1-.:i ~'W rn~ t.1 (?I bu ~t.1mtlufo 
r.imu~t.1mtlmr;it.1 V'l'l1:wt-.:i b1''fl-.:i'V11-.:i'fl1rnnn:w bU~t.1mlluV'l r;i1:w~:w~~1t.1 ~'fj 1?1n1 b i'.J(?J~'Wbb~ ::-: 
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ern bU'W~'l bbVl'W~ b~m'll'fl'l ~'6'1'fl b'i'YJ'6'1r?f1'W"llru::::~~ l?lrfiJ~ bbi?l'l'll'fl..:J '5t~ tn'6'1U'W t~N~~1..:i 
Vl1'l b~iJ'lJ'fl..:J-0'..:i~"ll bb'6'1::::~l?lrJ,r'W~~1tJ~~'lrl'W bbl?il?1Nn'6'11'l'lJ'el'lb~N~¥1..:ivi1..:i b~iJ'lJ'el'l 
~'6'1'flb:i'YJ'6'1r?fbumb~n'wb~t.J~ bbl?il?1Nn'6'11..:1'lJ'el..:1'5t~tn'6'1umll'WbV1~n 

b:r1~1m'i'mbu..:1~1 er n"llil1?11Vl'WbU'WVIU'Wm n n~1 bb'6'1::::"llili?i 1 V1'Wbu'Wvim..:imnn~1 bbl?i b~'fl 
m1~ bVlm::::~~ bb'6'1::::tl'6'1'el 1?1J1u~ bnr.:i ::::n'Wernvitl'Wb~'Cl 1~~~1?1'6'1n'lJ~..:i bb'l i?l~'Cl~~ bll'Wvim..:i 1 'Wvi1..:i 

q 

n~'lJn'Wb~'fln'W~"ll1'WviiJ1vi'W1r;i vi1'fl1'Wb'lll?l'fl1m~vimr;i bn~r;in~'tlnn'W~"llern~bll'Wvim..:ib~'fl 
1~~~1?1'6'1n'lJ~..:1bb'li?l~'fl~~bu'WV1EJ'W vi1''fl'fl1r.:iv111~'fl1V11'l'il~r;i1~bll'Wvim..:imn~'W bi?lt.Jm'i'tl'i'..:i 

q q 

'tl1V11'l'1~m'W~'W bb'6'1::::b~~ur.:i~u~'W 1 b"liu ~r;i1~~u ~r;i1~~'fl'W bb'6'1 :::: m~'fl 
~..:ii!u b:r1~1mrn~1?1m~~'el1V11'i'-0'..:ivi~1?1 r.:i1nvitiu1tlvim..:i vi1'm1nvim..:i1tlvitiu 'fl1Vl1'i' 

q 

r.:i1n~l?lrJbU'WV1m..:i~..:imn i:.rn1~ 'W~ J1l?11'6'1 b~1'fl..:ibVl~ bb'6'1::::'V'l1m::::bll'WVIEJ'W~..:imn 'V'l'lnfif;1,J~"ll 
'*r;i bb'6'1::::ern1?11..:i 1 'flzjl?1Nn'6'11..:i'l'::::vi~1..:ivim..:in'lJV1tiu 1untj~'tl1V11'l'~i1vim..:i~..:imn b'l'1mr.:i~1?1 
1:fo..:ir.:i1nV1m..:imn~rn1tlV11V1m..:iiJ'fltJ~..:id bn~'fl 1'll bd'fl ~l?lWn b'Wmb'1i..:i~b~~ bb'6'1::::U'6'11 1un~~ 

q q 

'fl1Vl1 'l'~i1VI tiu~..:i ~ 1 n b1u..:ir.:i 1 nV1EJ'WU'fl u1tl V11V18'W~1 n 1~ bbn 'Wmb'6'1 :::: i;..i ~ l?lJl ru"l'l u~ 
~"llern bb'6'1::::i;..i'6'11~bi'.l'el..:i~'el'W mm·<J "ll1 bV1~1 b~1'el..:ibvi~ J1~..:i J1'f11?1'6'1~ bb'6'1::::'fl1V11mr;i1ul?i1..:i 1 

--tl-.3 ......... 8_,_81tiornsJLWDBDJillBQ._,_ ________________________________ _ 
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El"ll"llS 

mJFlfAslufaeina 
D1Hl'l!1~U1U(>I - 11111~ 

'fl1V11:rvin'll'Wt?J~Hl~1nfli'.Jbb1N::::~1:ru~'lbbr;i--:J~'lbfln::::if ntlJ'll1 bflbfl'W mb~~~t?Jr;i1--:J 1 
bb1N::::m~m~1 hfl Ln'flu~--:JVl:w t?J ~'d'Wb'Wnzj:w'fl1V11:r~'flzj 1?1Nn1N1--:J:r::::V1~1--:JV1ti'WnuV1t.11'1 b~'fl 
LmtJrnV1tJu1'Wnzj:wn'Wb'fl'I bfo--:Jr.i1nV1m--:J'tuV11V1ti'W~'I~ b:W~t?1'1i1r;i'll'Wt?Jr;i1--:J 1 ~r;in5r;i L:w~t?Jv:J'll 
:r1n'll'fl'l~n ~n1un'iN:w ~n1un~1'1 U'Vl bb1N::::i:.i1N't~~b~Ubl?lb'Wb'll1?1¥'fl'Wbb1N::::b'JJl?l'flU~'W 

7 .2 '1ihii.f1-:i'Cl :i.J IPl~'Vliit.1-'Vltl'l'I • 
mV11:rV1ti'Wi'.J bb'W'd Wi:w~r.i::::vh 1 ~11--:J mtJ Li1'W n~1:w be'fl bVl'iN'd'fi'fl'Wur;i n Luu n'iN t?1 fl'd1:w 

bfl:ftJ t?I vh b ~n'l'Jbfl~'fl'WlVl'd b~'fl'loif 1'6'1'1 tJ t9I b'd'iN1n'l 'J'W'fl'WVl-KU bb'iN::::vl1 b~'fl"'lt<il1'J::::bVl'iN'd bb'iN::::i'.J~'1i'fl'W 
q ' 

'iN'I u~~1r;i:::::w1n U'flW'1f'1~91'1 tl1Vl1nfl'W'fl'lV11'JVlti'Wmmn'W~'fl~rl1J~Jl1~11'1n'ltJ'1Jru::::i!'W 
~nr.i ::::v11b~bVl~'fltJ b'6'1~1?191'1 ent?I b~'fl'fl1V11 'J bb'iN :::: ~t?Joif1 Vl1n~Jl 1~11'1n'lm~ml.'.l'WVlti'W'flzjbb~'d 
m:rn'W'fl1V11rnti'W:w1n Ln'W'lu~--:Jr.i::::v111 ~~'1JJl1~11--:JmtJ bbUVIUn'iN--:Jlu~n ~1'W'fl1:r:wrubb1N:::: 
fl'd1:W i-i) t91,r'W'fl'lV11 'JVl ti U9 ::::vl1 b ~ bfl t?l111 'J:l-ltlf bb'iN :::: fl'J1 :1-I i-i) t?IVltilJ l~ bbri n~'J 'J:::: bb'J ,1 bt<il'fi'fl1.J fl,1'J IN 

bb'iN::::1r.iu'fltJ bu'W~'W1 -1 

" 
111V11 rnm--:Ji'.J bb 'W'd tu:wr.i::::v111 ~11'1 n'ltJ11U~'W n~1:w Lihm::::off'rnb'1i'I v111 ~ bn t?J 

fl'd1mf1'1tJt91 b1'1mnfl~'fl'WLVl'd 'iNt?I b'd'iN1'W11'Wb~U11tJ'iN'l 11991'J::::bb'1i'lbb'iN::::fl~1~'W i'.J'toii bUVIU1bbt?J'I 
q 

Vf 11'1e.Jmb1N::::~ t?J b~'d ~1'W'fl1:r:wrubb1N::::flr;i1:wi-i1 t?1V1m'I 't~ bbri M1:w bu'Wu.f]un-J fl'd1:wn1r;ihr;i 

b~tJ'l~'lb11::::'fl:::: bb1N::::'t:i..li'.Jf1r;i1m:w1?11?11unru 1
-
1 

111 m n V1~1~r.i ::::'t:i..J u :r1n!J1111n:w1'Vl'WVlvl'Wflir'W V11'11111 r.ir.i:::: 't:i..Ju :r1n!J1111n:w1 b'iN m'i't~ 
Vl1 n~1 fl'W'fl1V11'JV1ti'WV11'11V1m'l:W1 n bfl'WlU bU'W'J :::: tJ::::b'd'iN1 WI (91 r;l11n'W'W1'W r.i :::: b~:W b~1.J'fl1n'l'J~ 
u11 n n'I fl'd 1:1-1 't:i..J~:w t?J IN LVI~ 1~ 111V11 :r'Vl n1181--:J i'.Jur.ir.r uV1ti'Wbb1N ::::V1m'l'flU1--:JV1~'11181--:J 1t?1m n Ln'W 'tu 

q q 

b~:W'fl b ~n ::::'t:i..Ji'.111::::h~ Lll'Wn1N1'1 t11V11nn'W'fl1V11:r~ bU'WV1ti'W:w1mli'W~'d'Wb VICJJ 11--:J mtJ 

nr.i::::ri11tJ 1 bu~ tJ'Wbu'WV1ti'W'luV11N::::u11tJ bb1N::::b 'W'Vl1--:Jn~un'WV11m:r1 n'W111V11 :r~ bU'WVlm--:Jmn 

bU'W~'d'WbVICJJ 11--:JmtJnr.i::::ri'fltJ 1 bU~tJ'WbU'WV1m--:J't1lV11N::::u11tJ 

t11V11ntl.f]u'1i 1?11:wV1-Knm:rn'W1?11mb:wfl bfl:r'lut11Wln~tl:r::::mru 10-15 ir'W b~11 t?Jr.i:::: 

~::::'fl 1 t?1~'W 1 -1 · 10
· 

12
· 

17 V11nn'W111V11n~mbu'W'lur.i1n~:w~1N'll'fl--:JV1ti'W-V1m'lb~tJ'lb~nu11tJ nr.i:::: 

bb~ t?J--:J111m:rr;l1--:J 1 1111nm bt?JtJvl'WVl b~n::::11--:JmtJi'.J M1:w'lr;inu fl'd1:w~:w ~'iNmn~'W ~'1,r'W 
'1'11'1~~~~ t?J~r.i::::v111~m:rn'W'll11'1 Ln~:w t?11Nn~11 m:rnwrruruv:J'll flm~'d'W b"li'W '1i1r;in~11--:J~'t:i..J e-l1'W 

q q Q.I Q.I 

m:r'1Jt91~ 50-60% '1J11'1111V11'J~'IVl:Wt?l b'Wbbr;i1N::::e11 r.i::::vl1 b~b~11t?JfoM1~:Wt?l'iN'JJ'fl'I bb1n11?1 b111l~~ 
q q 

~'I i:.i1N 1~m:rv11--:J1'W'JJ11--:J:r::::uuu:r::::~1w51?1 t 'W~'D:w~1 b'Vl WI fl bb1N::::~1:r1-'D:w~1 b'VlWI fl v11--:J1'W'l~'fl81--:J 

i'.JiJ:r::::~'Vlfin1~v111~~1mrnfoM1~:w~1Nm:rV1i'le:i'flfl:wm::::V1~1--:Jr;i11:wr;i1--:J 1 b111H1?11:wunWI 

b:W ~ t?J firuv:J'll~'l:i..1'11t?J~,!'WbU'W'fl1V11 :r~ ~:w t?l 'iN~ ~ t?J ~1Vlfo m :rn'W'll11'1:W'WMtJbu'W';)ir 19d-l'W1 m :r 
CV q q q 

~'I~ t?J'll11'1.y;j'll~n:r:r:w'll1 Wl:w11u1 ~ bU'W'fl1V11 :r'6{1V1fo m~Mtf~ bU'W';)ir ~'W 1 m :r~ 'I~ t?J'll'fl'I~ 1?1 rf 

nsuuTuuu1ms11wnE:l11wulnct11a:ms11wnE:lmQ1aon 
ns:ns:::>Qcns1srua~j1 ___ _ 
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n1'i''°l:::nu'e:l1Vl1'i'1 ~i'l:J.J r?)~~tl'u ~'e:J~nu~n l'l1:J.J~ ~ n1~ bb~:::~n~u\jn 1uVf 'e:J~~u1 ~:J.J1n 
~~i?lbvl1~9:::vi11~ bl"i'i'1:::9:::vi11~i1~n11:Jilf1':l1:J.Ji'l:J.Jr?)~rl1J~~bb':li?l~'e:l:J.Jl'l1:J.J~~n1~ ~~i1~n11:J 
~'e:J~mnuu~ bf"l~b~'e:l~'"l :::r?h N:rl';J l'l'e:ltj~tibb~:::bi md 'e:J1V11 'i'n ~'e:J~u\ln~u~ti bb~:::bitJr;id~'rn 
b'liunu 1uu'i':::b'Vlf"l~n1~~n1r;iVJu1'Vl1~b'Vl ri 'bufau ~'e:J~d9:::vi11~mn tibU'WbVll'l e-i~Vld~~vi11~ 

q 

U'i':::"l!1m1uu'i'::: b'Vlf"lr?l~n~1r;ii'.lhm~mnurir;i1:J.Jb~'e:l:J.J'll'e:J~i1~m1:Jmnn~1u'i':::b'Vlf"l~'W 1 m'i'n'W 

'e:J1V11'i'l'11:J.J~ ~m~ bb~:::i'.lbuVf 'e:J~~utl'u fi'j''j':J.J"Jl11fi9:::1~~~~ra\'1 bumbrii1~m1:J 1 ub'll l'!Vlu1r;i 

"ll1r;i b'e:Ji'ln_h.ira\'1 bU'W~'e:J~nmd'e:J~ l'lrJb~'e:Jvi11~i1~m1:J'e:Ju~u bb~ :::~u~~l"ir;in b'lJ1'e:Jtji'.l~"l!iJ'e:J1:Jm n 

1 m '1l l'l~'e:l'W~"l! ~ n e-i~ 1~ bU'W~~ra\'1 bU'W~1Vlfum'i'vi11 ~i1~ mtJ biJ'W Vl1n 1 ~"l!1':l b'e:Ji'l ilb:J.J nue-i~ 1~ 
biJ'e:l~~'e:J'WbUW:hu1vmJ Vl1'1:l"ll1'd bn1 :::1 u'Vl:::b~ l'l'e:l'W1~nubd'e:l1''lmn riu~~i'l'e:J~n~:J.Jd'°l:::b~l:J i?I~ 

~ q q 

bb~:::~:J.Jur;i 1:J~~1~'1:l ~1~n i?I b~':l bU'W~~~1 ~ tlJ~'°l ::: ~'e:l~Vl~ m~tJ~'e:J1Vl1 'i'~1~ i'l1 nrii'.l b'li'W 

i'l1'i'rl'W\Ji?I i'l1'i'U~~bbt?i~~ bU'W~'W '1:l1V11'i'm~1dbu'W'e:J1V11'i'~~1umrnu'i'iummn ilrirui'l:J.Ju'11 

bU'WVlti'W'e:J~.h~~ i?I 'bi?l~ bb~:::buun 1 rn1n:J.J1 n~'"l :::vi11 ~i'l:J.J r?)~'l~'e:J~1~ilu'i':::~'Vlfi Jl1l"i ~r;i 1:J'e:J1Vl1'i' 

~il riruJl1l"i~~n~1 b'li'W '1:l1Vl1'i'~U\jn l'l1:J.Jfi'i''i':J.J"ll1 ifi r?l~tl'uhl f1':l'i'fl'W'e:J1Vl1'i'~~ i?l-E'':l~~Vl~'W 
bb~:::Vlm~ Vl1'e:JVl~'W Vl1'e:JVl1:J1~:J.J1mn'W1u bl"i'i'1 :::vi11v'f mmbrin1'i'Ufui'l:J.J i?I~ bb~::::Wnvi11~ 

q 

i1~mm~uur;i1:J~11:J 

bi?ltJ i'l 'i'U '1:l1Vl1 'i'u 'i':::r.l 11''W 1 'Wu99U'W'll'e:l~ ri'W~ ':l'W 1 Vlni u 'i':::n 'e:Ju ~r;i tJ'e:J 1Vl1 'i'~~~ bU'WVl~'W 
q q ~ 

mmb~:::Vlm~:J.J1n t11V11m'i'1n'WmVl1'i'1'Wn~:J.J1i?ln~:J.JV!d~bU'WU'i':::ra\'1 bnn'"l:::'1:lmn'1:l1V11'i'1'W 
q q 

~nn~:J.J bi?ltJ'5l'! 'b 'W:J.J'11 bd'e:l~'°l1n b'i'1'Vlnf1'Wrl1~~i'l~1~i'l:J.J i?l~'i':::Vl~1~Vl~'W-Vlm~ bbt?ibi?ll:J~':l'WbVlru bb~':l 
q q q CJ.I 

m'i'i'l~1~ rir;i1:J.Ji'l:J.J r?l~vi11u'bi?I tJ ~ tlJ"ll1 l'l tlJ1 ru'i:i?ltJ1:iJlrPi'r;i (1:iJili'l ifi~:J.Juoft'tlJq; ::: ) 'bi?lm-uYn::: 

'1:l1Vl1'i'~i'l i?I 'bt?i~~~Vl~'Wbb~:::Vlm~ bU'Wu'i':::ra\'1 bU'W'e:J1Vl1'i'~mm:::vi11~i'l:J.Ji?I~ 1~Vl~~91n~n'W 
q q 

'e:J1Vl1'i' u'i':::bJl'Vld:J.J1~n 10 Vl1'e:l 20 Vl1'e:l 30 ti '"l:::vi11~i'lJl1l"ii1~m1:J1:iJb1l'WVl~'Wmmn'W1un 
~'e:J~bU'WVlm~mmnu1u Vl1'e:J1:iJn~~i'l'e:J~'e:J~1~ bU'W'e:l1Vl1'i'~vi11~bni?IJl1r;i:::1:iJi'l:J.Ji?lmi'e:Jf~~ 

q 

~Ui'l'W'e:J~VJ:iJ1'W:J.J1ml"in:::vi11~b~'e:li?li'.li'lJl1muumi?l'fi'e:l'W 1 ~'Wm Vl1'1:lvi11~bfli?ii'lJl1l"it?i1~ 
bbuutl1'W:J.J'fi'e:Ju 1'Vl~1mV11rnrn'1'bm1u'i:'e:Jifin~d9:::fn~1b~'e:li?l1~'e:Jtj1uJl1r;i:::unifi ~'e:J '"11ri'l1:J.J 

bU'Wmi?l-1?11~ (pH) ~ 7.411 

8. viqMijiliy~fi11PJbb~:im1'ibbU'ibU~tl't..l (Five transformation theory) 

'Vl~~lJ'l161J'"lii1!9J (5 ii119J) bb~:::mrnunu~1:J'W1 3• 15
-
15

• 
21

• 
59 i'l1mrnH''e:Jfiu11:Ju'i'1n!Jnirnr 

1 'Wn'i"i':J.J"ll1 ifi bb~:::1 'Wi1~m1:J:J.J'W~1:Ji.~'e:J~1~ bU'Wb'1:lnJl1l"i 1:iJ1~ bbtJn bbtJ:::'e:J1' tJ':l :::'e:J'e:Jn bU'W~':l'W 
q 

bVliJ'e:l'W'Vl~~l)';J'Vlmi'l:WtJ1Vl:iJ bU'W'Vl~totlJ1u'lir;i~i'l~f1'i'1:J.J'll'e:J~ bb~'W~'W~'WU'i':::mru 476-221 ti ri'e:J'W 

'l"j'Vlfin1~ ~:J.J~':ltJ 2 bbN~'W~1'W V!~'W -Vlm~vi11~bni?I 3 bf1Ni'l~1~91n~nn1~ ~'e:J i'l':l'i''i''"1-f1'W­

~'W~'W bfli?I 4 ~~m~ 5 fi119J 5 '1:l1'm:::Vl~'W 5 '1:l1'm:::Vlm~ bb~::: 5 JJi'.1'1:l1mf"l fi119J~~ 5 1~bbri 
~~i/~ .::::., it;'o:::A<V ..::ii J' .d ~ .::::i,<;;; '19.1~ 

'W1 b:J.J b'V'J i?l'W bb~:::faVl::: bi?l1:Jfi11P1u1 :J.J~n~ru::::J.JM1:J.J"l!'W bf1~'1:l'WbVl':l~~ 'i'i'l"ll1l'lbf1:J.J fi11P1UJ :J.J 

--+-..,.__,..,_ ___illlioms11u1nf:lmo1800 
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~mnu~u'91-.:J'el bbfl~bVl~ti'91!?1N1rJi' "llmmfl~'el'W~'el'elnrJi'1uu'elmlffVi~'V11-.:i ~~6Jl1~bu¥m fnl?lhJ ' . 
il~n"Mru~b'll~"li'Nm~91tl~'W-if1-.:iuu bfl~'el'W1w:i~u-if1-.:iuu ~~6111~".ll:i..J fi11?1~'l.I il~n"Mru~v\'11~ 
b~1~tJ\jn b~'Lib!?l bbfl~brirn~mi:..i~!?lern1rJ\' 'eltj1u!?l1bbV1tl-.:i!?l~-.:infl1-.:i b~nm ~~;1~V1'".l1u B1!PJb'l'IVI~ 
~ Q.o<' r;$ ~ii i::t 

:i..ifln"Mru~~1:1-.11niV1fl'el:i..Jfl~fl1ti bbfl~bb"ll-.:J ''91 ~~6Jl1'9lbi:.J'91 

n1t9J~-.:i 5 iJ fl':J1:1-.1~:i..i~ufinrn1 ~mfl rK-.:ie n1t9JJ1~:i..i~ufinuti~V1u1':J bbfl~V1:1-.11t1ti-.:i 
mnriu~~~:i..J ii1t9Jh~~:i..J~'Wfinuti~1u1~ i:.J~ (?] bbfl~Vl:i..J1tin-.:im~1~n1 bi'.l'91 ii1 t9J1 yj~:i..i~ufinu 

ti~ ~'el'Wbbfl~Vl:i..J1tln'l n1 n91'1) b~'LJ b!?l ii1l'lbflVl~~:i..J~'Wfinuti~1u1~ :h-.:i bbfl ~Vl:i..11 ti ti-.:i n1 ~ 

briu b~m n1 l'l ~u~:i..i~ufinu"li':J-.:i bu~t1'W"ll'el-.:i bbl?i fl~ti ~ mfl bbfl~V1:1-.11uti-.:imntJ~uuitJi1-.:i 
fl':J1:1-.1~:i..i~ufi~~V1~1-.:in1t9J~-.:i 5 9~iJM1:1-.1~:i..i~ufinu'eltj 2 ':J-.:i t'9lm'eluu'elmuum~ 

~ ~1-.:i bU'Wfl':J1:i..J~:i..J~'Wfi"ll'el'l bbii bbfl~\jn bbii ~'el-.:i1 ~~~-.:i-.:i1mbri\j n "llru~b~ti':J rl'W\jn ~'el'!~'! 

~~'l-.:i1u:i..1191mb:iJ n1t9JJ1 bU'Wbbii"ll'el-.:in1t9J1~~'el-.:i1~~~-.:i bbrin1t9J1~~ bU'W\jn b~'el~~1-.:in1!?J1~1~ 
'Zllh-.:i1yj 1yj~ ~1 -.:i~1,i bbfl~~u~~1-.:itflV1~ iu~1ri..rvin 1 n119J9 ~~fl':J1:1-.1~:i..i~un1'9lmuu~-.:ibbiJ bl.fl::: 

\jn"ll'el-.:Jn1l9J~'W 1 !?11:i..J':J-.:J9~"ll'el-.:Jn1~~~1-.:i ~n'".l'l9nuu':J-.:i9~"ll'el-.:Jn1~!?ln9~'el'LI fl'".l'LI'°J:i..l"ll'el'l 
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n1 :i' LU'!.JrJ f?l 'J ~u~'Wj1'W1'Wn1 :i''i:'l ~1~ bil i?l b~'fl i?l bi?l u b~':!-.1 ~'W91 n :i'1 n ~'fl u1'W';J~1~'ll'fl~ 
~-w~~1L~b~n bi?ltie-i1'Wm~U'l'Wn1:i''Vl1~~~~'l~i'l:!-.iflUn1UJl1'V'I zj~9~bfl(?l~'Wb'il.'V'l1~1'Wi1~n1U 
'll'fl~~~il~";J f?l Lvl1,r'W ~9~bn (?] m:r'i:'lh~ L~'fl (?]Hf bb~~bil (?] b~'fl (?] bV1~1ei'.it~V1tJ i?lU~'fltj '6'lJl1'V'I 

Lil i?l L~'fl i?l Lv11tl''W V11 mLf?l ~'fl~~ 1?J.J'W1 f?l'Wb'fl~ f?l'fl 1u LU'WL'11~ ~bil i?l L~'El i?l'll1'l L~'fl L~Ubf?l L~:!-.1~ 
LL~~~:!-.i~'l fi9~n~1mU'WL'11~~Ld'flL~'fl'll'fl~i1~muf?l1:1-.1'flrJ'm~f?l1~ 1 f?l'flLu m~U'l'Wn1:i'LV1~1e 
'fl19L-if1191~'i:i?lummunu~ti'W'i:'lll1'l~f?l1:1-.1n[JV1tl'W-Vlm~ n~1'l A'fl bil i?l L~'fl i?l bbi?l~ L~'fl'Vlm~ 

.:\' " Cl -=.! ~ ~ .d " ,dq .J 
:1-.11n'll'Wn9~n~1u LU'Wb:!-.1 i?l L~'fl i?l'll1'l 'W1 LVl~'fl~ LL~~L:!-.l'flU:i':i'~ '"1'l1:!-.I LU'W'Vlm~ bf?l:!-.l'Vl n9~bu~ ti'W 

q 

."I .-JI .d % .I .-, "' .- " _..,. 
bu'Wb'11~~ L'W'fl LU'fl Vl1 n·c-i~ Lnf?l ~91niu'llmti'll'fl~ L'11~~ ~1'Wn~'fl~~~'Vl:i'Ul'W9~LVl'Wb'11~~ L~'fl i?l 

il~ i?l ~mfn~1~'fl tj f?lN l?i1 bL VIU~ f?l N ~~ n~1~:1-.11n L(?)'Woft' i?l LL~~ L-if :1-.1'llm u1 mk)~'WL~'flu f?l1:!-.I ~11?1u 
Vl:!-.11UCl~ 'V'l~~b'"19:i'91n'l~'W'flm-if1~'l~b'W9'WD~19n~1~ LVliJ'fl'WVIU'lU'fl~f?l'fl:!-.i~il~L~'"1f?l:i''fl'W 
91n'l~'W'fln~ i?l b'"19:i'~ 1?J.J'W1boif1~'l~1'Wmn~'W 9'Wn~1u LU'W 'i:u:i'1?1'fl'Wbb~~'i:'l~u.ff''J91nu:r~~~u n~u 
LU'WU'ln LL~~un~~(?l~:!-.J~'l'll'fl~bU:i'f?l'fl'W n9~LU~U'WbU'Wii.'ll?l:i''fl'W A'fl '6'lJl1'l~U'lnbb~~~U:i"l:!-.I 
n'Wn~1mU'W'i:'l:!-.lr?J~ LL~~91nii.'lf?l:i''fl'Wn9~d-:1-.1n~u.ff''l m~91ti'fl'flm1n~i?l~mrn~1~n~1mu'W 
L'11~~~LL'V'lin:i'~91U'lltl1U~'l'fl'fln L'11~~'Vl1~i1~mu~~ilin:rml1~'"1~1UflUVIU'lU'fl~f?l'fl:!-.lb'W'i:'l'i:'l1:i' 
1?1~tl''WL'11~~Ld'fl L~'fl L'11~~'flrJ'm~Jl1u1 'Wi1~muil~nV1:r'fl ii 1?1u~n.J ilufrnu~u'Wf?l~'fl i?l L'l~1 Lb~'l 
L'11 ~ ~L VI~ 1e:1-.1191n1 Vl'W Vf 1 nm~ :!-.1191 n n1 :i'~ !?J.J'W 1'll'fl~'fl 1Vl1 :r~1-il' LU'WrJ f?l Cl ~u1'Wn1 :i''i:'l ¥1~ 

q 

L'11~~1Vl:iJLU'WL'11~~Lili?lL~'fli?lLLi?l~~il'l~9:i'~~91n~'Wtl"n~1~,r'l19'fl'flnm~91u~vY'li1~mtiLU'W'l~9:i' 
Vltl'W 1 'W'llru~~ Lil i?l L~'fl i?l'll1'ln~u'i:'l~'i:'l:1-.1vh'W'n f?l1:!-.I~ i?l 1?11~1 'll'fl~i1~mu LLf?l~~ b'"19:i'Loif 1V11 

~'Wtl°n~1~n~u L-if 1 Jl1Ub'W'6'l~u.ff''l f?1Noif 1:1-.1nu Lil(?] L~'fl (?]LL(?]~ Lil(?] L~'fl i?l'll1'l~~ L-if 1'1i'fl:!-.i LL'11:!-.I bb~~Vl1'fl 
~'l'VIU~V11'fl L'11~~L~'fl 1~fu~ Cl! n.J1 n.!91 n :i'~UUU:i'~'i:'l1'V1Jl1Ub 'Wi1~ mu LL'i:'l (?1~~1 Lil(?] L~'fl i?l'll1'l 

J1 LVl~'fl~vi'1V1u1~ LU'\.J'i:'lll1'l~~'lmn~ Lzj'flm~V1~1~ L~'fl i?lnu b'11~~bil i?l L~'fl i?l (Vltl'W) 9~~ l?J.J'W1~~~'W 
'" QI QI If' ~ .d I .d .J LU'W'i:'lll1'l~Vlm~ LU'Wb'11~~ L:!-.1 i?l L~'fli?l'll1'l LL~~Vlm~'i:'li?l '"1'fl L'11~~ L'W'fl LU'fl LLf?lV11m:1-.1'fl bi?l'Vl'"1'WLn 

q 

L~u1huV11'fli1~ mu'll1i?l'6'l11'fl1V11:r~9~'i:'l¥1~ 1Vl:IJ11~ mu~1 LU'W 'i:i?lu~ f?l 'i: 'Wmi~9~n~u :r~uu m:r 

~l?J.J'W1LU'W:i'~UUCl'flUVl~~n~utf'fl'Wm n~1'lA'fl L'11~~i1~n1U9~LU~U'W'i:'lJl1'l~Vlm~n~uLU'W 
Vltl'W'Vli?l LL'Vl'WL'11~~Ld'fl L~'fl9~n~u LU'Wb'11~~Lil i?l L~'fli?l'll1'l LL~~L'11~~bil i?l L~'fl i?l'll1'l9~n~u LU'W 

L'11~~Lili?lL~'fli?lLLi?l~ zj~LU'W'l~9:r~i?lun~ ~i?ln1rn'111~LU'W~n.Jn.J1rum1ufrn'.J'fl~n'W~'lL'fl~'ll'fl~ 

nsuuTruu1ms11wnti11wulns11s:ms11wntirno1aon 
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en1•ns 

tnJFl f FlS l U f Elf1f1ci 
111111'1J1fii11u111- 'IJl11W 

~\IV1n:iJ';'J191 b ~'fl f"l'J1 :1-.1'flzj ~'fl r?i61J'fl\l 11\I m l'.l~'J'W~'J:1-.1 ~111'J :::li'fl'Wm61J'fl\I b 61! ~ '6fdb 'fl\l~\lu11u ~ 'fl1 m~ 
~r?iun~!Pi1\I 1 61J'fl\lhf"l:1-.1:::L~\I t~f"liJ'J~~'Jbnl'J hf"lb'flr?i~ viru11nmmruLilr?iL~'flr?imnn'l1iJn~ 

bb~:::n'flbu'Wur.i~m!f~n61J'fl\lm1-;'JiJr.i'tll'Jhf"l61J'fl\lmmv'fv1tl"~:irl'J1V1aJbb!Pif"J'W~'J'W1Vlru:1-.1'fl\l-if1:1-.1f"Jru111Y1 
~ ' 

Lil r?1 b~'El !?ltl'u bb!Pir.l1'W'J'Wbb~:::mmruLil !?) b~'fl !?lb!?ll'J1a-l~'W1r.i'l1 Lil!?) b~'fl !?)~ b~:l-.l~'WtX'Wn f"lru111Yi b "li'W1!?l 
' 

f"lrun1Yi61J'fl\I Lii r?i L~'fl !?l~ b ~:1-.1~'Wr.i1m:::uu~ !?l'J\lr.i1if 'fl'W~1r.i:::n f"lrun1Yi ~'fll'J ~1~\I LY111 :::Lu'Wm1 . ' 
LL nu t1.JV11Liu.Yi1 :::m:\1 bb~::: LutJ111'J :::~n b ;a'W61J'fl\l 11\I m l'J~taJ ~1:1-.11rnV11'5'191 ~ ~u~ n ri ru111Yi b Y1 l'J\I 

Yi'flm:1-.1ml9l1j1'Wm1~~1\lbiJ!?lb~'flr?i1V1aJ1~ ~\ldbYin:::f"l'Wi".l1~Lbnut1.JV11~~mV11?J n~1'J~'fl i".11~ 
fuiJ 1:::'Vl 1'W'fl 1V111~ n ri ru111Yi ~Yi'fl m 1fuu~:::'Vl1'Wm Lu'Wm n:::.ru'fl1m1 L!?l l'J:n1~ ~ 1'W 

m:::u<J'Wmn~l'J'J tJ'fll'J bb~:::~!?\~:1-.1~~11 ~\llD'\l\Jn~n!?l~11r.l1Lu'W~n'flzj1'Wnn:1-.1'1!1~ri'fl'W\Jn~n!?l 
~\11aJ LYll'J\IYi'fl LLrimn~'flrel1'W'Jl'J11Xm1fmn LU'WLLuutY\lu'W ~\ltX'W m1fm~n hf"l~~:l-.l\J ~ru~'fl\I 
b~~:1-.1 L~:1-.1 ri rufi1 tn'll'W1 m161J'fl\l'fl1V111 L!?ll'J b'UY11:::'fltJ1\l~\l-if1<Jn ~'fl\l~n';'J 1911i".JtJ:1-.11n:1-.111'JYi'fl~ 
r.i:::b~'flrel1'W'Jl'J 11X11 ·.:Jn11'J~\lbm1:::ifa11r.l1bU'W1?11:1-.1m:::u<Ji:m1n~hwn~~1inJ119 21 

fll'Yl11 

l 

Agranulocytes 
Lacteal 

v l 
0 ... 

'U1 b 'Yl{lfl\I 

Granurocytes 

Lii'm~fll'l Nfl v 

l ... 
m::;mHi;Jfll'l 

~iu/ 
l 

'" ... bill'! bMl'l bbl'l.:J 

l 
" lf .,J b'Ji{l{l b 'UflbEJf) 

ztl.n1~\ll 3 bb~r?i\lmmunu~l'J'W61l'fl\l'fl1V1111iJ LU'Wb~'fl!?lm:1-.1'\ll~'jj'l] bb:l-.lf"I tf"l11ut'fl~n~ 

1911:1-.!Un ~11\ln11'J ~'fl\IUfu f"l'J1:1-.1~:1-.1 (?J~U1'fl\I !?l'fl\l l?l~'fl !?\ b'J~1 (Dynamic homeostasis) 

b~'fl 11XLn !?lfi1f"l\I~ 191~'fl !?l b'J~1 (~\I bb'J !?l~'fl:1-.11111'.l1'W~ LV1:1-.11:::~:1-.1) Lu'WIP11~Yiv1~ut1.Jt1.J~~'Wt!?ll'J 
'W1tlbbl'l'Vll'f'J'flm191'flf bbf"l'W'W'fl'W (Walter Cannon) ~\I bU'Wtl'n';'J'Vlm ~1191fmrnYi'Vll'f'll1'J ~f\I b~~ 
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~t~ri1..:ir1n,51'W'Vl~~iJmnb'V'l'Vl~~~l'JbVI~ (Modern medicine) H:1.nm.J11:Jb'W~l?l'ln~~ 19 
" I I Q..o' .::!ii 

"'11bVl~1'W'W fl'tl 

1. ~illVIJJiJ1111'.Jb'Wi1..:Jn11'.J~'tl..:J"'1..:J~ ~ 37 '1M~1b6.l!~b~l'J~ (98.6 'tl..:J~1'1.J1br'Wbe:J!?l) l?l~'tl!?lb'l~1 
2. ri1riri1:1.JbU'Wm!?l-r;i1..:i"ll'tl..:JbV1~ri1ui1..:im1:J (pH) ~'tl..:ifl..:i~ ~ 7.4 l?l~'tl!?lb'l~1 
3. mrririu'°lm::::r;1uJ1m~n~'i:f!~b'Wb~'tl!?l (Glucose) 1~'tlzj1'W'liri..:iun~ 
4. mrnriuri:1.Jr::::r;1u'tl'tln'llbr.i'W (0) u~::::f!1fu'tl'Wb!?l'tl'tlnb61!'91 (CO) b'Wb~'tl!?lb!?ll'J~1'W 

' 2 2 

r::::uumrV111:J1r.i 

5. mrririu '"l:hlmm rubb~ :::: riri1:1.J: -if :1.J-if 'W"ll,'tl..:J b~'tl!?l bb~::::bil"' b~'tl"' 
6. mrf!riu '"l:hlm:1.J1ru"ll'tl..:J bVl~'l~..:JVl:hl !?l~rii1..:im1:J 

7. mrririu'"l:1.Jri1~n~'tlbd V11-'tl~1r~::::~11:J'Vl1..:Jbflill?i1..:i 11m::::uuJ1bV1~'tl..:i b~'tl!?l bb~:::: 
"ll'tl..:JbVl~'l n:1.J~..:Jl?i't1:1.J-ilur::::urnmfi::1.J'Wl?i1..:i 11u:h..:im1:J 

b!?ll'J~~tJ~ri1r.i~· 1rl't1J •n'tJ ..:J~JY1·1 ::::m1:J1ui·1..:im1:J~ mmb'Vivi~ri·ei~bl?l'tlf bbf!'W'W'tl'W tl?i'U'b]J~~'W 
A'tl ri1M1mll'Wm!?l -r;i1..:i bb~ :::: ur.ir.rl'J~iJ~'Vlfl'V'l~l?i'tlri1"'1..:J~~:hl!?l~Ur'tl..:i!?l'tl..:J (Homeostas is) 

I I 'L t,.- I 

t~ bbrl 'tl1Vl1rn~::::~..:i bb'l (?)~'tl:Wen..:J b 'WU"'l"'lU'W~'l'Wbbl?i bU'W:hl~~~bb'VlU~..:J~'W biJ'tlfl'l1:1.J bU'Wnrn-r;11..:i 
' bburtJn'Wn11:J1'Wi1..:im1:J~'tl..:iufu~:1.J~~~'WV1 i1..:immJ'tl:1.Jti'tlmb'tl tiJ(~'tll'J 1 b'li'Wb~mn'W bb~!?l..:i 

'tl1n1~~!?lun~l?i1..:i 1 'W1'W1~'Vl1..:Jn1nb'V'l'Vl~Lfon'tl1mrn~ :::: 'tl1mrn~!?l..:J (Signs and Symptoms) 

m::::~..:ibtl'W'i:iril?i1..:i1 

1?11'i1-:Jvl 4 bb~!?l..:Jrl1"'1..:J~ (Homeostasis) "ll'tl..:Ji1..:im1:J~bb'V'l'Vll'Jb-if1?1nr.i";JUr.i'i!1:J'i:rn 

11 ... ri. ... flTt.ln~ Ln'i'l'elLL'i 'l.IL'i'l'el@l 

b6.l!b~l'J:hl 137-145 mEq/L 

fl~'tlh'91 8-107 mEq/L 

'i:u bbl?l~ b~l'J:hl 3.6-5 .0 mEq/L 

"" 8.4-10.2 mg/di bbflm61!1'.l:hl 

'l.J'tl~'l.J'tlff~ 2.5-4.5 mg/di 

Jl1'l::::~~m!?l-r;i1..:i (pH) 7.35-7.45 

ri1fu'tl'Wb!?l'tl'tln161!'91 (Paco) 
2 

35-45 :W:hl.ur'tl'Vl (40 :1.J:hl.Urn'Vl) 

'tl'tln'llb"'l'W (PaO) so-1 oo :1.J:1.J .ur'tl'Vl 
2 

b'l.Jr11fu'tlb'Wl?l(HCO-) 
3 

22-26 mEq/L 

m:1.J1rur;i1..:i (BE, base excess) ±2.5 mEq/L 
- -

mmru~'i::i.J'i:rn-iuu~riu~r.runu'tl'tln'llbr.i'W (%Sao l 95-99% 
2 

nsuuTvuu1ms11wns11wulnE:111a:ms11wnsm1J1Eion 
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111,Jf'l f FlS 1 U f eC1n8 
!iiH.J'l1161u1u~ - 'll/11'1'1 ~ 
Enl"llS 

~-~ 

nisd11uui3~Clcnu11u~n1011uFlTFlsluToana 3 

1. V1irm.J£j~"ll'eHlbb:JJF1 LF1'ib'UL'el~ni{ 

---- 9'flfroi b'fl'l!1~1 1~~vi~n1um1ul)u~'ll'fl'1bb:Wflbfl11u'L'fl~n~ b~'flbU'\..!bbWJ'V11'11~mf1~tl' 
1rK'lun'1bu1vimt1 ~'fl il~'lln1'V'l~ ilflr:i1:w~'ll bb~~il~M~b~1'n1'V'l 'lr?1tiilbbur:iu.nu~ s u1~m11 -4 • • dJ 

1.1 Fl'J1a.J 131-i'Vlfi1 

9'flf9 b'fl'l!1~1 n~1r:i b'fl11'1~1 fl'J1:W ~f'Vlfl1ilu1:iJ16Ji~'Vlfivi1'fl ~1~'\..!1 vi1mbi?l bU'\..! 

m n-ih b9'fltl1-.:i wai:w bb~'1n-.:i1~ bUtJU'll'fl'14' nn1~ ~r:iubuuu11 n!J mm!-E'r:i fl nr:i bb~~~'J'11?11 
~'1n1t11 '\..!bb~~n1t1u'fln iJ flr:i1:wfn bb~~m1 'L'flun'fl r?1'Vln~'1 rXr:it1flr:i1:w1:iJ b~'\..!bbri ~r:i ~'1~~-.:i1viru~~ r?1 . ~ . 
b'\..!~fll?l ~'fl fl'J1:W~f'Vlfl1 

fl'J1:W~f'Vlfl1~ bbVJ91''1ilu1:iJ16Ji flr:i1mzj'fl'fltl1'1'1m1t1vi1''flF'.ir:i bF'.i'l..! vi1'fl m1n'fl b61lfl 

n'fl~1'1 ~muuflr:i1:w6-if119'fltl1'1-E'r?166~'1n'16'flnn'V'l vimtin'14'rnr:i1~'5ut:iJiu~r?16b~~1h1n!Jmrnr 
~u11n!J~'1Vl:Wr?1 n:w~'1~'J bn 6'fl'1n 6uumrn~ r?1'1'fl'fln'fltl1'1V1~'1'll'fl'16'flnf1'V'lrXr:it1 (~:w91nm1 
6fl~'fl'\..!lVl'J bumn~m91n fl'J1:W~1'16U~166~'J eJ1'\..!'Vl~~'V'l~'1'11'\..!Vl~'\..!-Vlm'1 m~n1 fl fi1IP.I1?11'1 1 
~61lbb~~~1?1'foi?l~~-E'u ~'fl mnu~t1'\..!b6U~'1'll'fl'1ri'fluviiJ1ilu 6uumnu~tim6u~'16fl~'flu1vir:i 
bU'\..!bn~t1r:i'fltl1'1iPl'flbtl'fl-.:i ~~1'1bb~'1~~1'1 'fl1n1~ J1 bb~~'fl1V111'fltj1'flu 1 ~'J611 ~'1bn9~ 
iX'fl-.:i~:wnu1u'll'flUb'lll?l,lu 1 6~'flvi'11~b11il~'llf11'V'l~ b6:Wfl bfl1lUb'fl~n~6Ur?16t:Jti1~ 6~m~butiu 

I I I 'l.I I 
.c:::il.:;::I CV l;:O I ..::::I .c:::il ii -=!,! ~ .c:::il CV ..:::::ii .c:::il I 

'll'fl'1'fl1Vl11'Vl:W m IP.I t:J~ :wunti'fl:W:wlVllPJ t:J~'V19~1?l'fl'1 r?1:wnu1?11m~6ut1uuu 1 vi1n:w'fl1m1'Vl b6tJ~'1 

'fl19 6tl'fl'1:W191nm1-n'uV1~vi1''fl~r:imnui?l1'1 1 'fl'flm1n11'1mt1 6'1!~~11'1mt1ri'1~'1i?l'fliX1u 
'll'fl'16Vl~'J1~Vl~1'1 b'l!~ ~'fltl1'1b Vi:iJ Vl1'flu{ju~ ~'JU'1l:iJ Q n iX'fl'1 Vl1 nun ~91 n fl'J1:W ~f'Vlfl1 

~Qn iX'fl'1 b11'fl199~b'U l'Um1nu'fltl1'1Ui r?1V1mt1 ~'1vi'11~ 6n r?1 flr:i1:w~u~u~u1u~n bbi?l rXr:iti 

fl'J1:W ~f'Vlfl1~ Q n iX'fl'1 b119~iJ fl'J1:W~'\..!fl'1 b '\..!n11U{ju~'fltl1'1iPl'fl6tl'fl'1 66~~n1r:id1'1n1t19~6~'J 
~'1-r'J flf'1-i'J fl11'J 'eltl1'1hn~ 6b~ b6i?lm1:w ~f'Vlfl1 b '\..!b6:W fl bfl1l1J b'fl~n~ tl9~iX'fl'1iPl1'1rl'\..!'fltl1'1-E'(?)69'\..! ,, ,, 

CV .::!.ii ii ..:!,I CV I CV Gil CV 

nufl'J1:Wr?1'flr?11'\..!Vl1'flfl'J1:Wl?l1tJl?l'J vi1m1'fl1mn'fl'1fl'\..! 1 '\..!'\..!6M~'11?l~'flr?16'J~1 nl?l'fl'1n~um 

V191rn.J1~1m1H' b6:w fl 'Lfl 11u'L'fl ~ n~'ll'fl'16'll11:iJ \In iX'fl'1 iX'fl'1mn~1 ~~ilu1~~u mrnfo~~ 
m1:wl~~'1n~1vi1''flu{ju~:w1u1un~1 'fl19 6flr?191nm1nu'fl1vi111:iJn'11'1'V'l'fl 'lr?1ti'V1~~lJ 6b~r:i 
6'1!~ ~6il r?1b~'flr?166r?1'19 ~bU~tJ'\..!'Vl n ~1:w 6M'fl'\..! 6ci'fl 6n b~:wnumvi1nb:w fl bfl11u'L'fl ~ n~ 6'1!~~ • 
bi! r?16~'fl r?16br?1'19~il~'llf11'V'l ~:W1J 1ru1rX'fltl1'1n r?16~r:i:w1 n flu~r:iu1viru9~l'.Jmm1~~u'fltl1'1 

q !11 i.1(1.1' 

ih'5 ~9nt1191u1~t1~br:i~1~1:w 6M'fl'l..!6brn vi~'191 n-wu'fl1m19~~~u'fltl1'1l'i'flt16uul'i'flti1u 

nsuuTruu1ms11wnc111wulns11s:ms11wnclrno1aon 
a:r:i5:;iogis1arueit1 I 

http://www.thaicam.go.th I 49 



-----

Enl''n9 

111...1Fl r Fls l u r af'lna 
n111J'll1~1hti~- 'lll11Yl 

bb~~mn~'W 'el199~'Vltr?lVl'Wn~..:i bUtu•1f..:iAnri b'l"l'i'1~~1.ri1tJV1~..:i91n b"l!~..:fbil r?l b~'el r?l bbr?l..:J 
I I i/ I 

iJ n1'i'bU~ m.rn'JJ M bb~'l rl9 ~1?11 :W:l-J1 ~'l tJ mn'JJ~mrn'JJ ~'l"ll'el\I b Vl~'l 'i'~VI~ 1\1 b"l! ~ ~1'W ~..:J9 ~111 

~1'i''el1V11'J!Pi1..:i 1 dh1u1'Wb"11~'11f"ll'fl..:i11..:imtJ b"11~'11f11..:imrnl'Wil~n~ru~~n~1'WV1iJ1bb~~~1'WV1~..:i 
~1'WV1tl..:itl''Wil bb'Wri 'i:iJ:w~9 ~A..:i~ bb~~~n ~1'Wil Ari1:w~1m rn~9 ~ufu i?lri 1~ b"l!~..:f 11..:imm'fl..:i 

A'W~'l'Wl Vlaj~ b~:Wfl'W'el1Vl1nb:W A bA'i'1u b'el ~n~9 ~rel'el'Wbb'el l 'Wn1 'j'Ufu i;Jr;i b'l"l'i'1 ~:ir'WA\I i;Jr;i bfl'W1u 
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q 
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roi:::1 ~ L1tJ'W1fim 'J'tlfotl~'11r.i1'J'ruC1J1 ru'll1l\I Ln e-1~ri~1l ri'W~:WtJ1V1:iJ1:iJ~1m'J'ril'l1?1~'W1r.i 1~~1 

A'J'J''°l !::fl'Wbb~ :::A'J 'J''°l ::;~ :W1l :::h b vl1 h b d1l\l'°l1 n'\i'j'J m 'll1i1~1 !?)1} zj ~'Jl:.J n1'J'l'l i?l ~'Wb'°l'll1l\I A'W~'W 
C?i'\lil'W L~1l L~UU'JtJV111ltl'J':::~u rir;i1:wzj'lmn '\i'j'J m'll19\11:iJl~1'°l :::vi11ltl1\lh 9\1 !?! n1lzj1 'W'li'J\I 

nsuuTvuu1ms11wnti11wulm:111s:ms11wn8rno18on 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-n~A~ffiffi5f1:J~LJ~~~~~~-

http://www. thaicam. go. th I 51 



"llfr:J fi'YU-JVI i?i~ bb~~b~ l'J~ ~ Vl1 nb'i'1:l'.i~';J l?1 ~'Jl'Jn1'i'~..:J'l"l1'fl1 ~ tJ l?l'Wb'fl..:Jl~ l?l~'fl i?i b'J~1 b'i'1~1:!-J1'i'bl 
~r.i ~V11vi1..:i"l19 i?i fi'J1:wti..:imnvi n!lti1..:i1~ bb:W y;i bfi 'i'lU b'fl ~ rnfa'fl'WVl'W'Vl1..:J b'li'W~1J'W bi?itJ ~1'Wn1'i' 

q q 

1-if~';Jl?l'flti1..:i:l'.i~mJ~1,x~~1..:i~'i''i'Af11J1:w..:i1:w~..:ivi1..:ii1..:imtJbb~~~1?11r.i 
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:w~~tlr.i~wii..:i bbN~:W\l'i'ruV11n b"ll1!?)1N~';J1?11~ ~'JtJ e-i~ 1?1 e-i~r.i1 n~n1'l"I bb'J i?i~'fl:w1n~ 1 i?l'J b"ll1 

V11''fl~~~~1?1n~'fl u~nmV11'i'~'JtJ1?1m'fl..:i :w~~tlbu'W~1?1rJ~b~1'~~1?1 ~1mrnufui?l1J11Xboii'1nu 
~'W~ 1!l1 m fl1~ bfl'flU'VJ n~Jl1'1"1 ~..:iJ'WV11n ~'fl..:i m 'i' 1~~"llJl1'1"1 bb o]..:i bbN ~'fl..:in'W'fl1Vl1'i'~u~n 1 'W 

Vl'fl..:J~'W~ l?l'W'fl1 ~tJ'flzj 

t11clllms11wnsmo1~on 
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:1-Jtf~tl'~~8LVl:iJ ~:1-J'f)..:J b~'WrJ1 b~'WLU'W~..:J~rol1 bU'Wi{1V1fo A'l1:1-J~'1J'1J'f)..:J b'1J1 ~1..:J biJ'W1 'W 

~'f1..:i b~'J~jilr.:imn~'W 'flmu'Wc.J~ 11XA'WbU'WreJ'W:w1nfn~1 b~'WVi'b~bb~ ~'f1..:J~b),.J b~ti:jj';Jl'l b~'Wi11 
Ari1 :w~'ll :w11 iX bn t~u1..:i ~ritin 1 <J~1:w1<Jf:l'v111 iX bn ~'W'e1..:i Ari 1:w ~'e1..:i m 'j'~'W ~1'W1J1..:itl 'J :::'. m 'j' . ~ 

bb~ bn'f1 b'J1iJ~..:i~~'W'f1..:J A'l1:1-J~'f1..:J n1H-ri'Wtl''Wbb~'l fiu..:i A..:J bb~'NVl1 A'l1:1-J~:::'.(il'ln~1J18 A'l1:1-JVltVln 

~..:i b~'e1'e1tl1..:J~:::'.l:l-J1J b'J1rl1~..:J bU'W~~v111iX i?lri b'J1 b'f1..:JVl:l-J (il A'l1:1-J~'1J 
'l ::"I ,,J , ..J 'l , :;lj' --:-1 ,.,J 
b'W'J:::'.8:::'.b'l~1 50 u 'Vl c.J1'W:l-J1 bn~l'lm'J·6'l'J'W bVlb),.J:l-J'V'j'Wj1'Wn1H'V'l1:::'.u~n'f11'.j'Vl 

~'e1..:J'J18b~vl1L1X~'f1..:J1-if~1HAiJ b'li'W 81~1bb:l-J~..:J UmAi'.Jb~'f1Lm~c.J~c.J~l'l:l-J1n~'W b~'e1"'l:::'.b~c.J~ • 
n1b'Jmn~'W b~'f1~'W'e1..:JA'l1:1-Jl~11'1J'e1..:Jl'l'WL'f1..:J dt:iJ1-riVl~nn1H~'J~j~1~1'lf'll'f1..:J:jj';Jl'l 81~1bb:l-J~..:J 
~..:iV11'J;s'W'Vl1tr ~[11'\l'jVf ~ 1 ti'e1tl1..:i~r.l1 bu'Wi{1V1~1J Ari 1:w~ (il:l-J ~:w\jnW'll'f1..:i ~'W bb~ :::;~ 8 nv111 ,x 
Ari1:wbu'Wm(il-~1..:i'1J'e1..:i~'Wb~tittl v1111X~'Wb~'f1:wriru111'\l'j~..:i mnu'W1m~c.J~bn1Jb~m~..:i1m:::; ti :::; 
i'Wb~'f) 1m~ c.J~n1 tn ~:w~'W n1~..:iv11~18 bb1J1J bbc.J'W:n';J [?1'1J'f)..:Jfi 'j' 'j':l-J'l!1 ~ zj..:i bu'Wm<Jv11~1ti 1?1'Wb'e1..:i 

~nvY..:im<Jtllj1J~ bb1J1J~1:iJ16rin'J'J:l-J'll1 ~ L-ri'Wtl''W"'l:::'.vl1LiX~'Wb~'f1:1-J~..:Jt:iJ-if1n b~'l "'l'Wn'J :::'. ~..:J bbil bb~ n1 h 
nV1(ilV11ti1tl L 'W'Vl1..:i n~rn1'Wm<Jtl'iiln-v:l'llV1:wm~ti'Wbb~ :::; m<J1-ifuti~'W'V11tl' n biA1m'\l'j'f1~r.i :::;v111 iX b<J1 ·.i • • 

i'.l'e11V11<J'f1tj'f1tl1..:i'\l'j'f1 biA1ti..:i~r.:i :::; v111iXbniJ~'llf11'\l'j11..:imti bb-li..:i bbN Vl~n b~'J~j~1~1'lf'll'f1..:J:jj';J l'l 
~1mrn H'tl<J:::;~n l'IL'Wn1'Jfl'W'f11V11 'J'll'f1..:J bn ~ritim<J1:iJ b V1~'f1~..:i'll'11..:i ~..:i b'J1~bJ..J b~ti'f11V11 <J1tl 

t(ilmtl~1tl<J:::;tti'l!uiJ'f1miA1m L(ilnr.:i :::; ~..:ii'.l m~'f1i{1V1foA'W~'W 1 m n~'W1tl ~riti 

1.7 V1-tn"ll'fl'I Yin-Yang 

'Vln~..:i'Vln'f1tl1..:i~n1~..:ibtl~ti'Wbbtl~..:i1'W~nn11N'fl'W1:iJi'.li'W~(il~ i'.!Ari1:w~:w~'Wfin'WvY..:ii'W • • • 
b'li'W ~r.i1n T (Vl~'W) ttl~ _. (Vlm..:i) bb~..:i~:iJri..:i m1:w ~1 b~m bVl~'f1..:i J1m~ ~:w bb(il..:J bb~..:i 
L~bb(il..:J bU~8'WbbU~..:Jl'l1:1-JA'l1:1-J~:l-J~'Wfl'1J'f)..:J T (Vl~'W) bb~ :::'. .. (Vl81..:J) [?l~'f)(ilb'l~1 

n'W?l1V11'J T (VIU'W) v111~?J1rnruf!ri1~~tilbU'W T (VIU'W) b-ri'W fl 'n~n~ri fl'l1~Wl1til'J~W"N 
" ' % .?I" ~ ~I'""'" 

~'l1N8 n1'JVl~'f1n~'l..:J bu'Wl?l'W 'U:::'.'W'W "b'31bJJil.elll1.:J'tWnnii. (You are what you eat)" 

1.8 V1-tnn1'abU~~'WbbU~'I (Transmutation) 

i1..:imti'll'f1..:J b<J1i'.lmrnJ~timbuM'e1tl1..:i~J1 b~:W'f1 'f11V11'Jf;;Jntl'f1ti bU'Wn'J(il ttl'J~'W 
b'1J~'WVl1'f1J11'11~ J11'11~\jn bU~8'WbU'Wbn~ lA b"'l'Wbb~:::'.bU~8'WbU'Wtl11'11~~nroi~..:i bn'e1J11'111N 

L'Wb~'f1(il ~1 ~1'J;s'W'V11tl' (Organic) btl~ti'WbU'Wi?l'l b'll~~ ~ (ilVi'1m'f1..:imntl~ti'WbbU1N..:Jn b~'f1 A..:J 

~f11'V'j'f1n.!Vfni'.J n'J(ilbb~:::'.~1..:J A'l1:1-Jb-iJ:W-if'W'll'fl..:Jbbin11'1 'J:::'.rK1Jtl11'11~ mmru'fl'fln:]b"'l 'W mmru • ·.i • 

A1fo'fl'Wb(il'f1'f1n1'll~mmru'll'fl..:JbVl~ri1'Wi1..:imtibb~ :::; m:w1ru'll'f1..:Jb~'f1(il 

nsuwvuu1ms11wns11wulnt111s:ms11wnsmo1Eion 
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Cf 11~iJ Transmutation fi1~iJm:rM i?l'J"ll11..:J4' m''J1~ vi111 V'i1m ~:i'~1'Wfl:i':i'~'lf1 ~ 

(Universals constancy) ~..:inr.:i:;1~iJ~";J~ Constancy bb~:; Transmut!Jtion ~..:JbU'W~11..:irJ\'1-w~i1~b)J 
,, ~ 

Vl'W1bb~:;vi~..:i 

bb~fDl'i:fDl:r11J'i:11~n~i;h..:in'Lim:rn-w111vi1rn'LI'LI~'W 1V1111'Vltp~l)'i:11'1f-w1m:r~-w1 ~:r..:i~ 
11 bb~ fD1 'i:fDl:r1'LI 'i:11 ~ n~il~-w~1-w11zj'LI'W'Vl rJMlJ"ll11..:i m:rmJmJ~ t1-wr.:i1 n ~~ilftr.\..:i bn11V1~1t1~-wtJ 
~ bb~'lil'Vli nm:r~11 u:r1 n.!Jm:rru-0'..:iV1~1t1 bu-wm:ru:r1nn1111 n~11-wiu~1rJJ bbunu~t1t.1~1 bb~'l 

----- "ll11..:ib11nm'1 bb~:;'Vlb]MlJmrnunu~t1'W"ll11-:ifl11PJ'Vl1..:i~r;i";J'Vlm'i:r?1t1 bb11~ b~fvfom '"1.'LI1bmbr.:i11f 

bb~:;r.:i11fr.:i 'i:11'1!111 V1i..:ir.nnm:r'Vlr?1~11,rn~:;m:r~..:ibn~m:rn1~1bu'Wb'l~1 30 ti ~:ru1rJ\'11 
q 

il11PJ l'l1..:i 1 ~1~1 rn bbunu~t1~1u bU'Wil1 IPJ~'W1r?11-w:h..:imt1~il~";J~ 'i:'l! b~t1~n~1mu-w 
' . ' 

'i:u bb'Vl~ b~tl~ bU~tl'WbU'WbbfDI~ b~tl~ vi111 'i:'l! b~tl~ bU~tl'WbU'Wbb~n'Wb~tl~ Vl111 'i:'l! b~t1~n~1t1 

bu-wm fo11-w~11u11n1611 ~ b i:l'W~'W m1~ b u~ti'Wbbu~..:i bV1'6'i1dbu~t1'Wbbu~..:i 1rJ\'m.h..:i-B' r?1br.:i-w1-w 11..:i mt1 

~iJ~";J~m~un~ 

fDl'l1~ ~ r?1 b~~~r111n-w1 111:;1?111 mu-wV1i.lr;im1n ~1'W'll11..:ifl1 !Pl l'l1..:i 1 tl'-w:W-wM~ bbl'l l'l11m 

'l"l'LI1111 :;~11~1~ fDl..:i~ :Wmu~ti'Wbbu~..:i1rJ\' bb'W'l ~ r?1"ll11..:i";J'lf1 ~1:r";J'Vlm~11 b'll~ '6f-0'..:iV1~1t1t.J11~ bn r?1 

~ 1r.:i1 m'l1~°6fb vhtl'-w bU'W'Vl '"JM lJ"ll11..:i b'l11 f fD111f'\i'J 'lf 1'l bt111:r:W-w bU'Wbb 'W'l ~ r?l~'W~1'W'll11..:J~'l';J'Vl m 

~1:r";J'Vlm bb~:;mrn'l"l'VlUbbe.J'Wb VI~ bU'Wbb'W'l ~ r?l~..:i i?l r?I fDl'l1~~~~wf:r:;vi11..:imm:r b'l!~°6f 111m:; 

11..:i mmb~:;~~1r.:i1111n 1u tibu-w'1f 11 ~ r?l'l"l~1 r?i~~..:i1 V1aj'll11..:imm 'l"l'VlU~:Wt11VI~ r?i:r.t~1~ ~:; 
iJ fDl'l1~ b ~-w11 mrn'l"l'VlUbb~:;~')';J'Vlm ~:Wt11 V1~~11-w11 b '11~°6f-0'..:iV1~1t1 b~'LI 'i:~~-w 'i:r?1t1m rnu..:i i?lr;i'l111..:i 

b'11~°6f r.:i1nvi~..:ibu-w~11..:i r.:i1n~11..:ibu-w~ bu'W~'W tibu'WfDl'l1~r.:i1..:i1-w~111'1"lb111-w1'11V'ib'"1M 
b"li'W b 'WV1~11 r?I bbfl'l bbl'l:W-w1~ bfDlmn r?l~'Wr.:i1..:i1-w11..:imt1~il~";J ~ ~1~un ~ r.:i1nm:r'Vl r?1~11..:i'l111..:i 
r?1:r . 'i:~1~1?1:; 'l"l'LI11b'l1~°6fbilr?1b~11r?1bbr?1..:in~i?l'ln'Wbb~:;ri11i?l'lbu-wbd11b~11l'l1..:i 1 bb~:;11r3'm:;l'l1..:i 1 

rK..:itl'-w 11..:imt1"ll11..:J lnn~11 mrnunu~tJ'W'll11..:J111Vl1:i' 11..:imml~:;~ui!~t1'1111..:J b:i'1~'W11zj rl'LI 

111V11:r~ b:r1nm'1f 11u 111V11:r~11 ~";J~ s 111m:r~t.J11mb~'J~..:i bu-w~1:r~-w'Vl1u bu~t1-wiui?lr;i b11..:i bu-w 

~";J ~11t.J1..:i~ 1t1~ ~ r?1 ~11 b'll~ °6f bil r?1 b~11 r?1 bbr?l..:i bb~ :;~";J ~~-w~~1t1dbu~t1mu-w~";J ~~-w~ ~ ..:i~-w~11 
b'l1~°6f"ll11..:i11..:imt1 m~'VlrJMlJ';J1[9J..l'W1m:r'll11..:i r?1:r.'i:~1~~ :; b~1111fDlf..:iV1~..:i1-w'i:~ndiJbbl'l11il-w'Vl1u 
~1n vhtl'-w r.:i1ntl'-w11il-w'Vl1u ~1:rn bU~t1-wbu-w~-w'Vl1u~1:r ~-w'Vl1u~1nu~ timu-w 'i:u:r~-w lb~:; 'i:u:r~-w 
bu~t1-wbu-w~";J~1-wiu bb'lJ'lJ~1t1 1 r.:i1nm:ru:r:;~1-w..:i1-wn-w'll11..:i~";J~iubb'LI'LI~1t1 1 ~1?J.J-w1~-wbu-w 
~';J ~b'W~'W~..:J~'W bb~') b'W~~ r?ln bU~tl'W~1 bU'W~~MU ';Jrj' [9J..l'W1m:r'5-wll1~..:i"ll11..:i~';J ~e1~ b~tl..:J bbl'l 

r.:i:; bU'W'Vl'"JMlJm..:i~~Mti';J'Vl m b vhtl'-wm n:W-wn 1i..:i bn r?l~'W1-w11..:in1 t1'1111..:i b:r111zjVJ n";JmV1 bb~ :;VJnr3'-w 

:W''l..!~11..:iHb'l~TW'LI~'W 1 ~1-wlJ'l-wm:r';Jr3'1?J.J-w1m:rr.:i1n~-w11i!-w'Vl1u~1:r ~1n..:J~'W~~Mu 
bbl'l1-w11..:imt1'll11..:i bntl'-w:W-wH b'l~1 b~t1..:iV1~..:iV1111~11..:ir3'-wbvhtl'-w ~..:i~11..:i mt1n1i..:ivhtl'-w 

bu-w~..:i~~'IX'"1r.:inu 

I 
I 

-~-~-r1ct11:1AA~Sllt±JAtJffiet-EieA--------------------------------­
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. V11mJr1 '"1r.:i1 n Lb'W'J ~ (91'JJ'el-.:im:rnu:nu~tiu~1 [?l'JJ'el-.:i~i.wrn LLtin!?i1-.:iV11nr.:i1n~1 [?] 

'JJ'f)'l~'ll~1 [?l'JJ'f)'l~'ll1:iJiJ'el~ln~moii'el'I nu ~'Wbb~ ~J1 bb~~~'Wnutl1 n1:iJ iJ ~'J1ii ~ii~'Wfl'f) ~h 
nrnL~-.:i'el1Vi [?]tr 'V1 n'el~1-.:i Luu~ 'J'WV1d-.:i'JJ'el-.:ivY-.:iV1ii (91 ~'Juu 'j'~~ 1-w~ii~ufi nu ·h-.:i m ti'll'el-.:i b"J1 

' 
Lu~ti'WLLu~-.:i'elzj[?l~'eJ (91b'J~1 'el1V11"Jr.:i~'.)ntJ'elmuum(91'el~mu 1'll~'WVl1''eln~ t~~ n~ t~~'Jn 
Lu~ti-wLllu1n~ t~ Lr.:iu ~-.:in Lu~tiun~uii1 Lllun~ t~~ b~'el'l'~~utl1 [?11~~1~-.:i ~-w'V11tf~1nu~ti'W 
LU'WL'l!~~'ll'el-.:ii1-.:imti [?l'eJ'Wr.:iu'JJ'el-.:imnu~ti'WLLu~-.:iLmhdn~'elm'l'fm~n ~'J1ii~-.:i~"J~~uV1d-.:i 
b'el11'1 ~'El ~'J1ii~-.:i~b'WlfllliV1.t~pw'll'el-.:Ji1-.:imti ~'J1iiLll'Wm(91-l?l1-.:i ~'J1moiiiioiiu'JJ'el'ILn~'frnil.?11-.:i 1 

'l'~~utl1m~ mmru'el'eln'DLr.:iu ~1fu'el'WL(91'el'eln1'1!!?f mmru'll'el'lbVl~'J1ui1-.:immL~:::mmruL~'el(91 
~'lir'W n1'JbbU'JbU~tJ'Wvl1b~i.J~'J1iiM~'JJ~'l~Jl1~i1'1n1tJ Vl1nU'J1'"1"'l1nrh~-.:i~fi1:iJi.J~';J[?l 
~'J1mLunu~ti'Wbb~:::0i1~-.:i~~-.:i LU'W~'el'l~1'W ~'el ~1'WV1u1u~:::~1'WV1~'l'JJ'el'l~1[?1 Lbii~ t~:r1ut'el~n~ 
u"J::: ~n[?l1-il''VlrJ~lJmrnunu~tiu1u1-ifbum"Jn'W'el1V11"J ~'El 

1) fl'W'el1V11'J~ b~1'ii~¥1-.:i1umrnunu~tJ'W b'll'W fl'1J~'llm1J~'J'W oif 1'Jn~'el'I 5'J ern 

Lb~:::~1V1i1ti'Vl:::b~ bU'WIX'W 

2) nT:i"t~-.:i!Xii u~-.:i'el1V11:ril'-wLll'Wm"Jv11~1ti1[?11i'.Jubb~:::L'el'WL'l!&fl.?11-.:i 1 LL!.?lmn~-.:i!Xii 
bU'Wn1'Jvl1 b ~'el1Vl1 HU'WVltJ1'1 b ~ ii~'W b vh rl1Jrl1 b'J1UfuUN ~'J1 ii~1ii1 rn b 'Wn1 rnu nu~ tl'W 

' 
b~~~'W e.J~rl~'el i1'1n1tJ'JJ'el'lb'J1~1ii1rn~r.:i:::e.J~[?l';J[?J1i'.J'WLb~:::L'el'Wl'l!&f!?i1-.:i 1 'JJ'el'lb:i'1[?11ii~ 
11-.:imti!X'el-.:im"JL~b'el'I 

3) fl'W'el1Vl1:i'~iJ";J[?11iJ~J1\3'lb~U'eltJM b"li'W ';J[?l1il'W 'el1Vl1H~1iir.:i ::: L~'Wrl1bb'W'J~(91 
~'Wj1'W'JJ'el'I Lbii ~ L~'l' 1u t 'el~ n ~i!u1.?11-.:i r.:i1 n'Vl ri~iJt.11'llm n 1 'l'~ ~ti 1 Vi:iJ'el tJ1-.:i iuL;n-.:i 

2. -;Hi n1'irh.i bb uu bb3J f'1 bf'l'ib'Ub'el ~ni{ 

1nm:rnubbuuuii~t~"J1ut'el~n~ bllumrnu:::u1n~1-.:i 1 ~1V1fuu11uu~u'11 bbl.?1~:::1-J~~~ 

!X'el-.:i~r.:i1ni.ni1-.:imti ~Jl1'J:::i1'1n1tJ'JJ'el'lfK'Jb'el'I U~tim'l'n'Wbb!.?lri'El'W mmruLL~~'Jli'.l(91'JJ'f)'ln'"lnnii 

b~'"1 irti ~m~~ur11'el1m'"1 ri~m~ "1~"1 b~'f:l~r.i ::: n1V1u(91~'J1ii!X'f:l-.:im"J'JJ'f:l-.:ifK'JL'f:l-.:i1u"li'J-.:iL'Jti1i!u 1 

Lllun 1 "Ju fu~ ii !?J ~'JJ'f:l'IV1tJ'W-V1m-.:i 1 ui1-.:i mti Lb~ :::~-.:i u 'J (91~'f:lii ri'J "J"J:::~ nr:l 1 ri'J1 ii ~'f:l-.:i m"J'll'f:l'I Lnr.i::: 

Lu~timLu~-.:i1u b~'f:l~m'J:::'ll'f:l'I Ln Lu~timLu~-.:i1u V11'!l b~'f:l~m~ bb'J (91~!liirJ ~m~ Lu~tiuuu~-.:i1u 
tir.i:::Lllum"J1Jn 1 ~ Ln Luu~ ri'Ju~ii fK'J Ln L'f:l-.:i ~1uvi1-.:imV11"J ri'f:l 1~ Ln (91~m~~v111 ~~1mrnufurK'J 
1~L-if 1nu~m~ bb'J (91~'f:liil~'f:l~1-.:in~iin~u~uii1 b'f:l-.:J l.'11iinnii'll1 ~ trur.i:::~-.:i e.i~ 1 um"Jfmn~'llm~ 
~'Wj1'W'll'f:l'lmV11rnii ri tri"J1ut'f:l ~n~i!uu"J:::n'f:lu ~'Jti fin.J~'ll ri "Ju~'J'W e:Jnr.:i1 n ~'W mV11"J1uvi ::: L~ 
5'JbL~:::'el1V11:r~(91~'W 11-ne.i~[?l.rlruevfr.i1n~[?l1u'elti L(91tiu~-.:i'el1V11:r1~LlluV1d-.:iL~m u:r'el-.:J(91'el-.:J Lb~::: 
n ~ii n ~ unu ~.111~ bL'J (91 ~'f:l ii'll'f:l'I n"J"Jii'll1~[?11ii~'J1ii!X'el-.:in1"Jvi1-.:i LJl'll'W 1n1 "J~ u Vf r.:i1-.:i 

nsuuJruu1ms11wns11 wulnE::t 11E1:ms11wnsmo1aon 
f-lS:r-ls::>Oal6-lSt=UGltJ-r-i;:::-~1 
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i'.J LU1V1a..i1t1 ~'fl A'J1mu'W~~rn1-w ~1VlfrnL:J...JA bA'JbtJb'fl~n~~ LLVfr-i1-:itl''W1:iJil'fl1V11'J'fl~h 
~fl'Wb:iJbrJi' bb~~t:iJi'.J'fl1V11 'J b!?1~~1il1'Jrlfmn b'JA brJi''V.J n b'JAvY'IVl:J...I !?'I bd'fl bmtJUbVltltJ rltJ'fl1V11'J 
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"nniu'flm n·1vE1tl1~nr:i1~bU'Wbb'W'J'Vl1-.:i nrJ'1-.:i 1 ~1V1~rnuuV1~ n 1um:rut]u'11 IX'fl-.:ii111u 

u:r :::; tJnlP11-if'l~b-li1rl1J'fl1tJ b'\l'H''\ 'fl'l~~ n1N1'W fl"ln:i':r:l-J~'\lh ~Jl1~'fl1n1f'lb'Wbbl9i'i.'l :::; ']~ ntj:w~ 

I 
I 

I 

IX'fl-.:i:r:::;:Wr?l:r:::;1'-.:i~~r?l A'fl b~n'Vl1m b~ml'1~-.:ibr.i1'C1Jb~Ub1?1 ~1?11~-.:imuf V11''fln1~-.:i1~u:w~nlX'fl-.:i 
i'J· ~bzjm"l11'1)1~r11mrn~1'fl~h-.:i1n~~r?l bbl9i'br?lm1:wbb~'J'fl1V11:rbb:J.JA'bA :r1u'b'fl~n~ 1:iJi1'5u1?1nu 

V11n1:iJbAi'IA~r?l1?11Ul'l'Jr.i'Wbn'W1u -li'flbb'W :::; il1r.i :::; A~'ltJ 1 rlU"lJ'fl'I ii~'b'fl :::; ~~ ~~1r'1'1)'fl1Vl1 :i' 
bb:w A 'bA:r1u'b'fl~n~!X'fl-.:inu1?11:w~1f?i'u1~Vl:wr?l1uVl'i.'l :::; 'flt.l1-.:i 'br?lu (~:wr.i1n1uri'flu l9i'fl~1ufi'1J~"lf 
~n~n 51 (V11''flu'i.'l1V11''flbtl'fl~1?11 bbu :::;il11~nu1u~'flL~u-.:i) ~n~u "ll'fl'IVl'J1'WVl1mrn1:W ~-.:i~ 

~----~•>------------------------------------+-

b ~'fl 1 ~i1-.:imuufu~Jl1~V1tlu-V1m-.:i1?11:w~1':rd1-.:imu bb'i.'l:::;:r:::;uu ~ r?l~:w bb'i.'l :::; t.l'flu'fl1V11:r f?i'-.:iiu 

pH 7.5 D 1HJ1~ 

·91-11- +------ pH 1.5 V ttau 

pH 8.5 D 11~1~ 
pH 6.5 Vta'~ 

~)j~-.;-.1-~--- pH 9.0 611~1~ 

7 7.4 

~·~ m~,,. 
0 14 

----r-~~@bfRR:iSllWRelr:lml&'iGR--------------------------------
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I 

n1SUQUClClUCl1UllU~n10llUFlTFlsluToancf 
..:ot 

1J'Vl'Vl 4 

1.1 n1'iLIPl~~3J n1'iL~'em n1'iU'i·rn~::::n1'iLnu-i'mfl'fl1Vl1'i 
~ 

'1fi9'l?1mnnufm~1'el1V11:i'L'W'Vln-E''W1?1'el'W:i'.JC-J~mnl9i'elm:i'fm~nAruri1"1l'el-.:J'el1V11:i'll~:; 
q q 

~-.:i~1 ~ nJ:w1 n t11tl:i'::;~..:i ri'r.i::; 1 'IX111V11:i'il'LI'Vl'LI1'Vl L 'Wm:i'"li'Jt1 l 'el1"l!'W::;m1:w l ~'LIU'Jtl ~-.:i~1 ~ nJ'5'Wc;i'u 
~ .,.,. ., _..,., .1:;1ll ""'""'~ = 

lldn b'WAd'J A'el ~"ll'el'W1:Wtl m:i'u'el-.:imm1:i'u'Wlu'el'W"ll'el'lll'LIA'Vl ldtl bl.\'el1Vl1rn~::;mnnl?1'el1Vl1:i' 
q 

tu'W~'jj' 

.. 
1.1.1 n1'HG!'n.J3J 

1) m:i'tlm~'el'W"ll'el'lll'LIAVJ~m1m~'el~'LJbl~::;tl~1~u1tl~mV11:i'~'W 1 ~tlt-.:i~ml~'J 
tn l?1~'W1~ l~:W'el ~'lA'JJV1~m~t1-.:i'i:l?1t1n1:i'~1-.:i:i'.ll?1 l~mrn~ ::;i'j'el 1~~::;111 l?1Vl'WVJ~ bl?l~tl:W'El1Vl1:i' 
lll9i~::;tl:i'::;\,Jl'Vl l~1r.i~-.:i 

2) l~'el~l?1m:i'tl'Wb~'el'W~1nA:i'.ltt~ ::;~1:i'~'jj'~ lnl?1r.i1nmw.n1V1ifr.i1nttn~ tt~ ::;Vlif'el 
' CV ..::J ~O Q/ 2/ 2,1 2.1 ,c,J 

'el 1'\!11 :i'A'J :i'"'l l?1 b!Pldtl:W ~ bl1l.\'Vl ~1Vld'LJ'J1'lVl:W'el Vl1:W 'J1'lVl:W'el'LJ'Wl "lltl'l 

3) l~'el~l?1m:i'~'1Jl~t1'11?11nu~r.i1n~~1a'.ftb~::;~n~l?1 A'J:i'~1-.:i ~u tl'eln Vl1'fl1!l?1ll~'J 
tlt-.:iV1uV1 'i:l?1t1H':i'.ll?1A:W 11um:i'~Utl'eln :i'.ll?1~'el 1 r.i::;vh1'1X~nJl~t1~1rn1V11:i':w1n~-.:i~u 

4) l~'ElnrJ ~H1 ~u~:W A ru111Y-J ~~ 1?1 bl?1t1'1finn:w"1!1 ~ U:i'1 '1'!r.i1 n~1nAil1u'Vln.E'ul?l'ell.\ 
q q q 

CJn iX'fl-.:i 1?11:wci ~ m~ ll~ ::;Vf 'el-.:i ~u tl ~n 'i:l?1t1 b:W~ l?1~l.\~ ~'l l~:w1uVf 'fl-.:i~ml~::;l~'eln VuY-J1::;t:w~ l?1 

~~:W\jHU l~'elm:W~!?1~1:iJ~:w\j:i'nJ'el'eln 
5) ~1-.:ivi'1A'J1:w~::;'el1l?11'1X~ 'i:l?1mtll?1tl1~::;111l?11V1~e.J1u 1:iJ1~ill'1'\'jj'~l.\ ~1nA:i'.l1?1nA'1-.:i 
~.d .d CV ~ 2.1.:::l .:::j 

bl~::;~1:i'tlmu'ell.\'ell.\ 1 lY-J'eltl :i'::;nutl:i'::;~'Vlfi~~'Vl1-.:im l?l'el'l:W A'J1:W~::;l'ell'..I l?1 

1.1.2 i11ln-acl~~1LDu. Lu.~-51 • 
1) 'Vlaji1 A'J'i'LU'WrJ~l?1r.i1nn:i':i':W"l!1~ b"li'W Vla'.i'el~'W ~ bbl?l'Wl~~ A'Jdl~'eln"ll'W1l?1~l11t1Y-J'el 

q 

I 2.1 2.1 ~ Ocv ~ Ocv 

bl~ ::; Y-J'el bVl:W1 ::; b"l!'W Vl:W'elVl'l"lJ1'J"ll'W1 !?1 5 ~l?l:i' ~1Vl:i''LJ 20 A'W "1J'W1!?1 12 ~!Pld ~1Vld'LJ 40 A'W 
q 

2) '11ww L~!J.:I '.ifou. ~i13J \11(;1 •nu. '1113J 'Vl~i1~\I, 61 A'JdbU'WrJ~f?l"'l1nil::i'd:w"J!1~ 
t"li'W ~'W 1if n::;~1:w::;Y-J¥1'J ~bll?l'Wl~~ bb~ ::;m:i'vi'1A'J1:w~::;ml?1 ll~::;bnufn'jj-11~~l~'elu'el-.:inu 

nsuuTruu1ms11wnti11wulntt11a:ms11wntirno1aon 
ns: s:::i cns1srum1 
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En1•ns 

nuflf Asluf aelna 
H~~IJ'll1iilU1U\ll - fl'lll11W 

1.1.3 n'ii::m-u,m'ii1J'ii.:i 
' . ' 

~:w91n9'1M;'lJl1'\l'm'Jl?l~'el:Wl~~ A'J'.i'bU'WU'.i''.i'tJ1n1~Vlb~UlJ ~'IU ~Ut'IA'J'.i'i'.i~mfi 
I ?• ') 1 ! 

LU'fl'l'"l1n~'fl'l1oiftl'.i':::~1'Vl~mr~v'l-.:i l?n \'I '"lJqJn fiu LL'tl:::m'.i'~:wir~ 1m:::vi~1-.:im'.i'tlN (L~'flU'fl'1n'W 
' ~ q 

'elU~ b VI !?IVl'el 19 Ln l?l;i'W1~ bb'Cl ::: bU'Wn1'.i'LnU'V'l ~'l"ll'el'l'el1Vl1 '.i') 
q q 

mrn'I ~:wil'W bU'Wflfi~~~~ 1?11 'Wm:rvi'1~1u bbU AVl Cfo~tlmt'i'fl'W:w1 nu'l'.l1V11:r bl?l tJ 

v~rvn::: L~'fl~!?lrfLL~AV1 ~tJ LL'll'tl 'l:w b'W'tl'tl1~ :11'W~1 LV1[9J"ll'fl'l'fl1V11nll'W~119:::Qnvi'1'6'l1tJ'tl'I L~'fl'\1'1~:w 
~'JtJA'J1:w¥'fl'Wl:iJ~1n~1 60 'fl'l~1L'll'tlL~tJ~Lu'WL'J'tl1 20 'W1Vl n1'.i'U'.i''l~n~'lvl1'tl1tJ~1'.i'~11!?11:W 

q q 

fi'.i".i':W"l!1~~j'.J'flzjl'W~"l! er nU1'1"l!Ul?l L'li'W 6'J bbl?\'! bb'Cl:::vi'11 ~ bbU'll 'Woif 1'J'elzjl 'W~Jl1'V'l~11'1mmJ'eltJ 
~ 

~ i-'-=:l.c:S: 

bcPlcPl"ll'W 

m-aG13J (Boiling) LU'Wflfi~vi'11m1?11i'l'W~'Cl:::'tl1tJ1'Wtl1 (fJ1?11i'J'WULL'Cl:::GJ! ) 'tl:::'tl1uttl 

nuJ1~~:w L'.i'1'tlcP1m'.i'~'1JL~u~1'.i''fl1V11'.i'1~u'fltJ'Cl'll~ 11?1um'.i''.i''fl1~tl1L~'flcP1ri'fl'Wl~'fl1V11'.i''Cl'l1tl 
LL'tl :::t:iJ A'J '.i'l~ Lunn'! 'l'll 1?11~vi'11 ~irn c:i~ cP1 LL'tl :::i'.i~~'JtJ L 'V'n1:::'el1'"lvi'1'6'l1ufl 1?11i'.i'W~ LL'tl::: L~:w 
m:w1ru'l'll b~l'J:W 

m-a-d.'3 (Streaming) LU'Wflfim'.i'UN'fl1Vl1'.i'~~1mrnfn111~1'.i''el1Vl1'.i'l'1l~~ i?l'J'eltl1'1 

L'li'W rn'flA 1A~'fl1'"l~'1JL~uflmi'.i'W'11Ci'l~'fltJ'tl::: ~o LLl?in1 LU'Wm'.i'ti'l'"l:::~'1! L~m~tJ'l~'fltJ'Cl::: 20 Lvhil'W 

LLl?im '.i'ti'l'fl19vi'11~Lnl?ln~'WhJ~'!tl '.i':::~'IAi.~ L'li'W LL"ll'W'ln:::V1~1 n:::V1~1cP1'fln Lti'fl'l'"l1ni'.i 

~'J'Wtl'.i':::n'flu"ll'fl'ln1:w:::5'W'flzj:w1n 

m-aei'lJ (Roasting) n1'.i''fluirmu'Wflfim'.i'tlN'el1Vl1'.i'~iitl'.i':::'lu"l!ul?i'el~"llJl1'V'lflfiVlti'I 
~ q q 

LLl?i A'JnLtJnJl1"l!'W:::'elu !?11'1V11 n'°l1 n LU'fl~ !?lrf 

m-a!U1'3'1J'U>(?J::b~n'ii'3 (Grilling) LU'WfJfl~ mm :::~1V1fo tl '.i':::n'flU'fl1Vl1 '.i'U '.i'::: LJl'VlU 'Cl1 

LU'W'\111'1 L~'fln~~ l?i'el~"llJl1'V'l:W1nn~1m'.i''Vl'el cP1 
q 

f11'5~.:IVl~e!'i'.1'U. (Barbecuing) LU'Wflfln1'.i'~A~11'Jn1'.i'tl1'1 bcPltJloif A'J1:W~'el'W91noif1'1~1'1 
LU'Wn1 '.i'n19' (Pl l "llaJ'W'el'eln'°l1n b~'el~l~ i:-J'Cl ~ LL!?i1"llaJ'W9:::!?1 n'Cl'IU'Wrh'W 'el19vl1 l ~ Ln (P]~1'.i'rl'el:W::: b~'I 
l'WA'3''Wl'\l'J 

munms11wnsmQ1eton 
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Enl"ilS 

11uAf AslufeC1na 
ll 11 J.J 1f 1 Pi i.11 u"' - ti 'ii j) 1 ~ 

co "' 1.1.4 m·nn1.1-an'lt1 

1) TI1'aG'leHI !?1tl'll'Wtl1i.n~ti t:iJ ~~:W~1J'n'W\jt?1Vi~ti~~~:Wtl1V11J'bb~:::'lJJ'J'~ l'Wl11611'W::: 

~i.Jt?1"'nt?1 b-ri'W iht.1!?1ti-.:i Vl1tin:w~ (ernt?1ti-.:i n:::V1~1u~ :n-.:i bb1n-.:im1 bilu~u) 

2) m-aG11mbG"1G"11?11n1u~aJu1r.i~1t:iJ3'.!~1nA3'.!1?1n~h-.:11uti1mMLiub~ti'WLrJi' b-ri'W 'll1 bilu~u 

1.2 iq"ii'"ii''Wf>HU".11"£N'elTVl1"ii' 
Q 

... ... 
1.2.1 'lJ1'Jfl61eHI 

-if 1r;i bil'Wti1V11 J'VI~ rniti-.:iu J':::6111 m 'L~ n:w1nn~1A1-.:i b Yn1::: bil'WbbV1'6'i-.:1'V'J~-.:1-.:11u 
~~1ri'b1Jbb~:::tuJ'~'W 

nsuurvuu1ms11wnti11wulns11s:ms11wntimo1aon 
ns:nS81)81B1SfUE1U 
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Enl"'i"lS 

llUFlf Flsluf aC1nci 
n 7 1 1J 'll 1 ~ u1 u 1>1 - fl 11 n 1 w 

ilia~ tt1~i1'Yl1~m-abb\A,l'YI~ 
-ii'1r:i 1~zj'el~1 bU'Wtnfm11 'i:rn bb'l.J'l.Jn~~:w'l!1 ~1 'Wmn11u r?lm m~~ r?lU n ~6ll'el'l~::::uut.l'elu 

'el1Vl1~ iK'lbbt?i~'el'l'el1Vl1~1:iJt.l'elu1ur.i'W~'lh"1~'1L'i''W~~11-Klviaj (Diverticular disease) vY'lif''I bzj'el~1 
mn'Vl1'el1m~V1'el'li'l'lbb~::::V1'el'leqjn1~b"li'Wn'W'l1'WrJ~uV1~1u~'WU'l~~1m~1Muf1-ii'1r:iV11-'eln'W-ii'1r:in~'el'I 
bU'WU~::::r.i1"lir;iu~ r?l "1'l1:W b~U'l6ll'el'I mnu'W h"1:w ::::b~'I~ 11~~ "lir:iu mu "'l:W ~:::;~rnl11P11~ b 'Wb~'el r?l6ll'el'I 

~ur:imu1vir:i1'W~~'W 
&t-a-a\A,l~m'Y11~bb3J~ t~-a 1u tei~n~ . ' ' 
-ii'1r:in~'el'I bU'WfiCJJ~'ll "1miuV1 bV1m::::~:wV1~ r?l~1V1fu:w~'l~nr-ii'1r:i 1~fuv-i~'lr.i1nn~~:w'll1 ~ 

vY..:i1'W~u J1bb~::::'el1m~ ~~1r1'.rn.Jbut.1m(?l r?i1..:i ~1n~b~tJ..:inrn~'el(?l 9..:i~h..:ir1'l1l.J~l.Jr;i~1iXnui1'1mtJ1iJi'~ 
1firn-a1l-a.:i • 
"1'l'H~'Elnb:W~(?l~~:J.J\jmr ~1'1bU'lhGll::::'El1(?l ~'l~'JmL'.M~'l!LL0l :::: 'l"l~'NTWfi~W'll1~ b"li'W 

LLn~Vl1-'Elrh'W1'V'J 

Q, a Al 

1.2.2 f;l'Jb:IJtWlbb'\11~ 

LU'WLLV1'6'i'!'i:u~~'WLL~ ::::1tJmV11~ LLin11?J 

(bb"1 ~ b~U:W 'V'J'el~'V'J'El f~ bb'C'l :::: b VI~ n b'l"I bb 'Vl ~ b~U:W 

LL:w'lmu~ bL:wnuL~u:w 'Vl'el'lbbr?l'I i'ln::::~) rJl911iJ'Wu 

bfl'el'Li'\lln'lli'.lr?l (um'1'WrJ1P11iJ'Wu 12 LL~:::: rJmiJ'W~ ) 

mr?l b~'W1:iJ~:w L'lr;i 

____ _..,,ci1trnms11wn8mofcion---------------------------------­
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ii-a:: L@J'l!'!l't11{1m-abb 'V>l't1~ 
<Ji'H.l A'JU A:W:r :; l?i'U'll'el-.:Jtl11?11 ~ bb~ :; Arel b~~ bl?l'el:i''el ~ b 'Wb~'el ~ 

q 

bi'.1reib~'elbb~ :;J1~reit1wi1-.:i 1 ~~1-.:JM1:W~:W\j:i'blrl~nu~'JVIU-.:J <Ji'Jtl~~A'elb~ ~ bl?l'el:i"el ~ rol1bU'Wwl'el 

mn"'l1rub~ut1?1'llrei-.:i'Vl1:rmb~:;b~n vi'11~rei991:r:;timb~d'rnhmuuun~ ~~Ar;i1m~t1-.:i'llrei-.:i 
~ q 

n1HU'W:W:;b~-.:J ~1 l~VlnJ bb~:;j~~ ~'J-.:J'Vl'J1:i' ~ ~ A'J1:W b~tl-.:1 wl'eln1Hll ~ hA'!X'J b"'l bb~ :; Vl~'el ~ b~'el ~ 
1u~:wrei-.:i bbl?ln ~ wirei ~U'Jtl bU1Vl'J1'Wb~n:;A'JU '1m:;l?i'utl11?11~ b 'Wb~rei ~ 1~~ 

1tim-a1l-a-5 • 
M:i'b~reim:w~~~~:w, 1mr ~1-.:i1utl1~ :;rei1~ vi-.:i~r;imbNl?i'uvi1rei~~-.:i-.:i1unn:w6Jl1~ 'LiN '1 • q 

:r~~r;imn~rei'Vl :; b~fi:i':i':w6Jl1~ bb~d'.lt~ :; (b~reie-i~~wirei:r:;uu~reit1rei1vi1:r) 

1.2.3 bb~'ael't1 

bU'WeY n~iJ bU ~1 bbA brVl'W~-.:1~~ ~ 11-.:imt19 :; b'Li~t1'WbU ~1 bbA b:i'VJ'WbU'W':S 1?11n'Wb'el~ 
b~rei1Je-iil'-.:i~11~b~n t~t19 :;1~1?11nmreimmru 1 1:wtArnf:wl?ireibu1?11bbAhVlu 61:wtmnf:w 

ii-a:: L@J'll'll't11{1n1'abbW't1~ 
e-i~ m:r':S9't1~u~1:r :; l?i'u bu 1?11 bbA t:rVlu1ub~rei ~ ~1iJ e-i~ wireimnuu:w :; b~ -.:iu1-.:16Jltl~ 

m :r1~frnu~1 bbA hVlumn 1 rei196Jlr;it1'Linurei-.:ii1-.:imt1 "'l 1nm:rvi'1~1t1~1rn11~~~~:r:; ':S 1?11nubrei 

tY-.:ir.11 bUul?ireim:ru1N~1t1 m bb~:;fm~n b~'el bijrein b~reiu1u11-.:imt1 
q q 

6f'a'aW~ru.'t11{1bb:IJ~ L~'a Lt1 Lei@in~ . ' ' 
bU'Wv:J6JlV! bU'W~'J'W'llrei-.:i:r1 n vttY-.:i~-.:i ~uiJ~mtru:;rireiuvim-.:i 

1firrn1l-a-5 • 
bbA :rrei'Vl b~rei~m:;iJ AruA1'Vl1-.:i bJl6Jl'W1m:rm n n~1 ~u btirei-.:191n bbA:i''el'Vl ~uiJ e-ii!-.:i b'll~if 

q q 

bb<]-.:ivi'11 ~11-.:i mt11iJ~1:w1:rbl'tl1 bU ~1 bbA hV!u1iJH'1~ bU'Wrei~1-.:i b~:W~ vi'1 bU'WA1 :w bbA:i'rel'Vl 

1?1mbl?i-.:irei1vi1 :r vi'1'1l'Li ii-.:i ~:wvi1reireiu 
q 

nsuuTruum1s11wnti11wulnE:111a:rns11wntimQ1aon 
ns:ns:::iQms1sruc:m I I 
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Enl'ns 

m.Jflf Asluf aeina 
li~7lJ'iJ1P\t.hu~ - L'!'il111W 

' 
1.2.4. m"ii::nan::iuh .. 
1rJlbbri n::;V1i1tJ~ bb"ll'W~n::;V1i1 n::;V1i11?1'fln 1J:i''flfl tfl~ ~1?1:wrJ11r.P:i1P11iiu6.0 bb~ ::; n1:w ::; r;lu 

ilia:: 1ti"lf'!! 'Y11'3 nT·m cr.1'Y1 !T 

"li'll'JU'fl'lrl'W:W::;b~'l blXTW:W bb~ ::; :w ::; b~..:if..:i 161l bU'W~'l'W'Vlii'l"ll'fl'l'fl1'V11 :i'fl'l1J fl:WJ1wwn 
q 

"li1t.11J:rn 'Vl1'fl1m nbe.i~ 1 um::; b ·vn ::;mV11 :r e.i ~ m:r':l~t.11 uctiumb~ ::; ~'Vlf :rn b:w 1-mtl..:i1J'fl n n..:i 
w q dJJ 

f111:w b~t.11 b tl'fl..:i nm::;V1~1..:im :rif rnr..:i m:rbr.i 1-ru b~1J b!Pl"ll'fl..:i b d'fl..:i'fl nri'flu~ n~1:w buu:w::; b~..:i w q 

1finwil"ii.:i • 
~1..:i1uJ1~ ::; 'fl11?1 m:r~:w1uJ1b~'fl1?1r.i::;"li1t.1~1?1n~un1:w ::; nubb~::;t.l'flt.1~1t.1 ll'fl..:inuVf'fl..:i~!?l 

Q,16) a Al 

1.2.5 ~fl LmilmLLil::~::\b1 

'fl1?1:wrJ11t.1~1:r~1um:i''fl'fln::nb1?16B'u (Anti-oxidant) b1J~1bbflh~u ':i1P11i'Ju6.0 tl'lb~!Pl n11Plb'Vl~n 
q q 

bb~ ::; bbf!m6.0t.1:w ':lmi'lm'fl ~1:i'tl:i' ::; n'fl1J~'Wb!?l~ (indol) bbfl h~'W'flt.1'91 

ilia:: Lti"lf'!! 'Yl1'3 mia LL 'r.l'Yl@1 

ifrnT..:im:i'v\'1..:i1'W"ll'fl..:i~1:rri'fl:w::;b~..:i e.i~m:i'~mntl..:i~~1 m:i'nutrnm~1d1ummru 
:w1n 1 r.i ::; iJ~1u"li1t.1~1?1f!'l1m~t.1..:ilPi'flmnuu:w::;b~..:i~m::;bvn ::; 'fl1V11:r ~1l~bb~ ::;~11inmi.j 
~1:rtJ :i' ::; n'fl1J~'W b!?l~ (I ndol) zj._:i m::;~um :i'vl1..:J1'W"ll'fl..:J !Plrnb~ ::; iJ e.i ~'Vl1..:J~'fl:w1tJ"li1t.1t.l'fl l'J~ ~11'J 

q 

bb~::;"ll~!?l e1'flfi::wub'fl~t!Pl:rbr.iu1 'Wb'l"l fl'VlqJ..:i (zj._:i b~m n1J mnuu:w::;b~..:i b~1u:w) bbfl hViu'flt.1 '91 

(~1:i'~zj..:iiJ'flzj m:wn:i':i':W'll1 ~1 utrn bb~ ::; e.i~ 1ifl f!::;i,h buutrn~ilri'Vlif ~..:i1 um:i'~1u:w::;b~..:i 

1fim-a1l-a.:i • 
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1.2.6 i.l'J'lJ 

i'.i1u'el1~11~..:i 1t?nfrw bb(P)b1Vl'W bb~~bbifi1!?JIP11..:i 1 

t1-a::: 1t1"llt1't11.(lmoabb'W't1~ 

1u'el1m1'li'rn1 um1iuri1u e..i~'fi'el'W"ll'el..:JU'JU1h~n'elutll'Ju~11bi1'eln zj'el "ll1 'i:v-rwu 

(Saponins) i'.i~n~'"lru'li'JtJ~f.'i'el~'Wvl11~ri1m-q~r?l'Jn bU'k!m1~u1u'fi'el'W 1 (P)'k!b'VltJbUd1rubzj'el~1 
nue..i~'fi'el'W'li'JtJiutl1uii (P)'W~'Wbzj'el~11-iffm~n bd(P)(P)1..:JX)il br?ltJb'el1e..J~U'JUbU be..111~bU'Wrl1'Wbb~'JUr?l 

... ' 
e..i~iii11'Vl1U1b'JCW(P)1..:JVlU'JiJ f..:iu'Jui'.i~'J'WU1~n'e!Ui1~'lJ ~'el b"ll~\jfa~ 1-ift;ivl1M1il~~'el1r?l 

""' " bb(P)~ b"lltJii bb~ ~ b~~n~..:i 

ti-a::: 1t1"lli1't11.(lmoabb'W't1~ 

fi1 !?l 'i: ~ bb 'Vl~ b~uii'li'Ju1~,r'J1r.i b~'WbU'WU n ~ f m~n 1~!?lu (P)'J1iJ !?lu 'i:~~ !?l bb~ ~(P)'JU (Pl ii 
q q 

m1v11..:i1'W"ll'el..:J1~uuu1~ ~1'Vl~1'Wil~bj..:i b~b~!?l bU'W'.1!?l1ilui1~ClJ~'li'JtJ1~b"ll~'i:fi'.i~"ll.f11~~ 
u'el..:inu'i:rn 'i:~~!?lr.i1..:i 

9/ i.I I 

u1..:i~n 'i:r?1um1~ii v1181lu r?l'el..:i ~1'el~utl1~ii 
q q q 

1.2.8 .(11 

i'.imr?11~~nmnn..:i 5 % "ll'el..:itl1mrn bU'W~'Ju~d..:i"ll'el..:im1u1'i:n(P)'el 1~111~~iii?J ~ 

ti-a::: 1ti"lli1 't11.(lmoa bb 'W't'l ~ 

~ r?ln11~r?l~ii bn~'el bbi 'li'Juunu'el..:ini1..:imm1n'el'4~~~~1~ bummf.'i..:i"ll'el..:J bbiJn'Wb~tJii 

bb~~bb(P)~b~uii r.i1nm1~m~1~'el..:iu~u'1im1~u~1 mr?11~~rnuu~11~1'W'el'4~~~~1~ ~r?lmrn~i 

m~"'l1tJ"ll'el..:JiJ~bj..:i bb~~~..:i b~1ii1~Uu.tJil ~iJrl'W"ll'el..:ii1..:imu 'li'JtJU'el..:J nuii~bj..:i~h 1~ b'li'Wb~mnu 
nufi(lJV161!hlir?l"ll1'J 

osuurvuu1ms11wm;i11wulm:111a:ms11wn8mo1Eion 
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Enl'ns 

nuflf Flsluf ae'lfla 
n i 1 JJ 'lf 1 ji ti1 tl' ~ - Iii 'II 11 1 fl 

~1..:i1,X-;;q::;ie:i11?1b~ie:iuie:i..:inm~1~ri'.h,i ~u VJ:r1t.J bb'Cl::;e'.Ju'Cl::;ie:iie:i..:i bb~r.i~r.i1uvi~ie:i-;;qbbl?lm'iN-;;q 
q 

vi1ie:ivi~ie:i~u ~r.i1u1vh1ie:iu 1 :r::;~..:i1vi~ (m :r~r.i~::;-rlr.it.J1iX:r-;;q•111tl~~'W bb'iN::;1'V'J'll?lb'"1i'l'"1ie:i'iN~hJ 
~ie:i..:im:r~::;tJn'Vl1'iN1t.J~1nmnh::;nie:iumvi1:r) frnJ:r::;VJ1uir.i:wnue1'n ern1~ ~i'.l1mi'lu'11:w1n 

' ' ~ "' 'll':Jt.J b~:Wn1:i'~ '91'1!:W 

1.2.9 b3J~@lv.ln't1eHI 

i'.J ~..:in ::;~:w 1 n~..:ii'.1 '"1r.i1:w~1 ~b)J l?iie:i :r::;uuJJi'l ~:w rl'Wbb'iN::;:r::;uu~u~uf bU'Wbb vi-i'i..:i 

~1~'1J'll'e:l..:J19i'J'l1?1 b'"1i'l'"1ie:i'iN 1v-J'lwcH'Vlie:irn'iN (~ L'Vl'e:l'J'e:l'iN~1n~'ll) L:W~'9l~'lli1~1'J~..:i~m.nnmt.J 
bb'iN ::;Lie:ib:wi'1 3 

11-a~ tu~it 't11.:J m-a bb \'\!'YI~ 

-rlr.it.J'iN '91"J::;C'1u '"1'e:l L'iN-;;q Ll?lie:irn'iN bb'iN::;mJ..:inu~ "'~:w~1n~11~ :r::;~u '"1'e:l b'iN-;;q bl?lie:i:rie:i'iN9..:i'iN '91'iN..:J 

~1 nm"J~ '91~:W~'iN"' 'iN..:J 1 'V'Jl:VJ-;;q b'Vlie:i:rie:i'iN-;;q1:w1n1ilrnY..:im:r~ !?J-.J'W1'll'e:l..:J L'l!'iN ~:w::; b~..:i~11~1 viaj 

b~1umL'iN::;l?iie:i:wll;JnV1:w1n h~u'lie:ib:wn1 3 1'V'J'l'Vl~-;;q'l'Vln~u 1mi'lu~ Lb:Wn'Wb'1lt.J:w bb'iN::;'l'V'Jb'iNl?l 

~..:i~..:ivi:w"' buu-;;q1"J~ ~ !?iie:i~r.i 1~ 

frnJ:r::;'Vl1uLuuie:i1vi1"J~1..:i 1u-;;q~"' nu'1'1r.i ~r.i1u1v-J'elie:iu 1 "J::;~..:ihJ1mvi~ 

(~ ::;6rlr.it.J1 iX:r-;;q'Jl1 tl~) 
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Elll''nS 

nuflf Flsluf afiina 
~ 1 'l lJ 11 1 Pi tl1 u 111 - Iii 'll n 1 Yl 

1.2.10 if1Vl~1U't'll::bil 

1 ~ b~u1t1~ ~~1t1J11~ bb~ ~1 "ll~u1~ b:i.H11 3 ~ t?1:w1u ~r:it11~ 1~ ~mb~ ~:n~ b ilt1:w 
' 

'.LI-a::: Lu"ll'll't11.:1m-abww1~ 

1~1~~'W bU'W~1'i'~1V11'i'~~1btlui{1vifo!Pl~:w1'Vl'i'~t11Pi'i'JAru~:wu'1i~1u~u~ 1 ~~~'i'~,.nn 
' '"q] 

~1n bb'll'WVJ'W r.nm'i'~mn 1u~ rwf'Vlt?l~~'I vm~1 bci~ h 1~~u~1nm~bb~b~~t?1 b·ih~b'll~'€fb~1u:w 
vh1~bnt?lm~ur:ium'i' "~~~~Ll1'Vl~" (mrn'i'~~m'1!~'€f:w ~ b~'l v11~1t1(?]'Wb~'I) 

" 

1.2.11 Gil:: 1~~ 

i'JbbA~b:Jit1:w ~~~'V'J~~~ Lb~~ bvi~n 1mb~~~ui'Jtl1~uvi~:w'i'~bvit11um:w1ru~'I 

'.LI-a::: Lu"11'11't11.:1m-awv·m~ 

J1~uvi~:w'i'~bvit16Ilr:it1iu~:w1um~b~1~~1V11'i'bb~~~11~ bbnVJ~'l~t?I bb~~u'i'n'Vl1V11't?1 
~ t?l~~n 6Ilr:it1~ t?1m'i'umn~'l"ll~'ln~1:wb~~ bb~~bbnur:i t?IVJ~'I~ bnt?1~1n~11~bn~'lt'i'r:i uu~'I 
b~~'i'1bb~~bbuAV1ij.t1 6Ilr:it1iuu~~1r:i~bb~~bbnu~~1r:i~n'i'~mt?1n'i'~U'i'~t1 1ubb~~nn"ll~'l(?]~1A~ 
i'J~ n'Jj'nJ~A~1tl~'W1j~'W ~'l'lir:it1~ t?1J1(?11~1u~ bU'WbU1Vl'l1'W 

'1l1r:i~m~t1i'J Ar:i1:w bzj~~ 1 (?]~1A ~6Ilr:it1ri'1r.r t?l~'}j'~~ m1n11'l mt1 'i'~.ru Ar:i1:wri'1vi'Wt?1 

'lir:it1 b~~n.J~1Vl1'i'bb~~fo'jj-1V!~~ t?l~:W'fl n b~U 

------------------------....n""srrmn'TQ~1'<1rumin"i'i1slS11m1w1Pi<lnct11wulnct 11 s:rns11wnctmo1son 
ns:ns8ocns1sruau 
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Enl''nS 

t})1 111.JFlfFlsluf aeifla 
W n111J'll1~tl1iilil-t'l'llll1'11 

't11-ti 2 : '.l.l~~1'a L@'ln1.m'a:::bvn:::i161611'J::: 

,!-:11.V1~1'.l(?1'1111?1J''l-0'-:iiH1-:i-il1-:i'El'ElnhHh-:iV1ih ~(?)Vl11'.lLta:i1.-il1~n 1 ~(?)Vl11'.lLta:i'El'Elm"l~'El:w 
nun:w!?lri~-:i 1~~1~~(?11.Vh~r.:i~vh1~ 1'ifi'.l'Elr.ru-iJ'cl1.Vf1~(?1V111'.lLta:i 1.-il1-'El'cln 3 fPlf-:i ll~'Jroi'Ell'.l 1 
l'.ln!?lri~'W-if1 1 ~~'El:wnuV111'.l1r.:i1.-il1~n 1 -if1 1 

,!-:1-ll(?l'i.'1:w1fi V1~u1?11 ri'1V1'W(?ll~~:wV111'.l1r.:i 1.-il1 - 'cl-ein (3-5 fPlf-.:il r.:i1mT'W'El'Elm~l'.l-.:i1.~'fl 
U~V11J'11?1 L~'cl'clm~l'J'l~ ........ ~ ........ ~ ......... mri 1 '"l'WVf:J.J(?l°li'J'l~:WVl11'.JL'"l ul)u~ 3 fPlf-.:i 

m~u:r~n'Elu 

f.h-f.•'>l.1.j,•',,;'1 \' ,, ' 'I: 
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Enl"i'lS 

m...1Rf Rsl uf aC1na 
D 'l 1 ~ 'IJ 1 6i U1 u (ii - ff 'ii 11 1 Vi 

ii'-:i bVltJt.J 1?1"111~-:i~-e:wih-:iTJTJ n 1tHh-:ivii11 bb'i'l:::'.bbt.J n"ll1TJ'eln 1 ~n~1-:iin n~ ~ i?l bvi1~r.i:::;vi'11rJ\' 
~1J"ll1"ll'd1b.jf1Vl1~1i?l'd t.iniJTJ~'WbVIU'el~:i'~:::'. ~i?lVl1t.lb9 b.jf1~n 1 Vl1t.lb9'el'eln'l"'l¥TJ:Wrl1Jrl:Wi?l'JM 

b~mi?lr.i'Cl-:i.jf 1-:ieif 1t.1 bTJ1iJTJ"llr.J14'1J.jf TJ bvh.jf 1-:ieif 1t.1 iJTJeif 1t.14'1JiJTJ"llr.i1 ~ 1?1V11t.11r.i b.jf 1TJTJn 3 Af-:i 

bb~r.i'"1TJt.1 1 t.ini?lr.i~wih 1 ~n~1?1V11t.11r.ib.jf1-TJTJn 3 Af-:i l?iTJ1u1~vi'1~~1J.jf1-:i t.iniJTJ~mviuTJ 
~:i'~:::'. ~i?lV11t.lb'"lb.jf1~n 1 Vl1t.lb'"l'el'eln 'l"l~'el3.Jrl1Jrl:Wi?l':J'i:N L~t.J\li?l'd'Cl\l.jf1\l"ll':J1 LTJ1iJTJeif1t.14'1J 

.jf'elbVh.jf1-:i"llr.i1iJTJ"ll'd14'1JiJTJeif1t.1 ~1?1V11t.11r.ib.jf1TJ'eln 3 Af-:i bb~r.i'"1TJt.1 1 t.1ni?lr.i~u-if1 1 

ii'-:i-li1?1~:w1fi V1~1J1?11 n1vit.ii?li~m.Jvi1t.11r.iL.jf1-TJTJn (3-5 Af-:i) r.i1ni!t.i'el'elm~t.1-:i 
d ~ ~ 'l " "" ' 'l (3 ~ ) L'l"l'el1J:i'Vl1:i'l?lll bVl'el'elnbi<it.J\lb'el ........ b'el ........ b'el ...... t.11'".l 1 '"l'WVl:Wi?l"ll'd\l'Cl:WVl1t.l b'"l AN 

111'l"!u:i':::;nTJ1J 

ii-:i1Ju~u bu i?l L'li1~-:i~TJ-:i.jf 1-:im-:i'el'elm~:w~ irr.i b'li18 i?l'el'elm~:w~ b'el1 e:i1 bVJ1"JlunuH'iJTJ~-:i 
~TJ-:ifJ:wH~u'Cl1mVf1~-:i~ 1~Ur.iiJTJu:i':::;~1unu n1?1b'li1~-:i~TJ-:i.jf1-:i1~r.i:i'i?l~'W ~1?1vi1t.11r.i 
b.jf1~n 1 Vllt.Jb9TJTJn-i!1 1 '1"1¥TJ:wn1Jn:wi?lr.i'Cl-:i1~~1~~i?lb'Vi1~r.i:::;vi'11rJ\' r.iuvii11mnr.i:i'1?1Ur.iHJ-:i 

"llTJ\liJTJ~\l~'el\IVlt.Ji?ll?lN'"li?l-d 'l"l¥TJ:wn1JV11t.11r.ib.jf1-TJ'el n 3 ll'lf-:i '"1TJt.1 ., t.ini?lr.i~'W 
q .._ :..=..._J 

ii'-:i-lli?l~mfi V1~1Jl?l1 n1V1t.ii?li~'i'l:WV11t.11r.iL.jf1 -TJTJn (3-5 Af-:i) TJ'elm~t.1-:ib~TJ1J~V11:i'irr.i1r.i 
b~'el'elnb~t.J\l'el1 ..... 'el1 ..... 'el1 ... ... t.11'".l 1 '"l'WVl:Wl?l'Ji'd\IVl1t.lb'"l 3 Af\I 

I -
I 

I 

-------------------------' suwrruUJms11wntiuIUulm:111a:rnsuwntim.uu:r_ULL _____ _ 
ns:ns8ocns1sruat1 I I 
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En1•ns 

11uf1f Flsl uf aC1n0 
fi~7lJ'!J1~tl1u[;l- '!lll1W 

' I d .Q QI Q.I I 

't11't1 5 : '1J'a\.Y1'a3J13J @l'lJeieiu bbt'l:: nia::b-w1::e11mia 

ii'-.:i~U'll1~'1~'tl'l-if 1'11u ~TWVl~'I (J'I nu) u:r~~1'Wrl't!~'l~'tl'l-if 1'1L-if1 ~'Jt.1 n'W t1 mL'll'W~'W 
LVl1'.l'tJ~'j'1j-~ Vl1tlb"'lL-if1~n 1 Vl1tll"'l'tl'tlnoih 1 rl'tltl 1 L'tlt!t'l'J '6N~1'WVIU1 t1nih~mV1tJ'tJ~'j'1j-~ 
LL'll'WLVl~tlrPWl 'J'I Vl1tll"'lL-if1~n 1 Vl1tll"'l'tl'tlnoih 1 rl'tltl 1 Vl'l1tlVl~'ltML~~1~~(P)Lvl1~"'l~vl1b~ 
V11t11r.iL-if1-'tl'tln 3 ~f'I LL~'Jt1nt9l'J~'W ~n V11t11r.iL-if1-'tl'tln 3 ~f'I 

ii'licP'l~:l-J1fi V1~1Jl?11 rl1Vl'WcP'll~~U.JVl1tlb"'lL-if1-'tl'fln (3-5 ~f'I) 'tl'tlnL~tl'IL~'t!U1V11'J 
n'J~L'Y'l1~'tl1Vl1'J b~'tl'tlnL~tl'lb'tl .... .. b'tl ...... b'tl ..... "'l'WVl:l-JcP'l'Ji'J~IVl1tlb"'l 3 ~f'I 

L~'WIN:l-JU 'J1n.J'll'tl'Ia'.f1:1-J LLIN ~n 'J~ L 'Y'l1 ~'tl1V11 'J~'I 
'Vl 1'1 LL 'W'J ~'l'Vl 1'1 ~1'WVIU1'1l'tl'l~1 t9l 'J n1 'J~'I i'.J'tl ~ cP'IVl'l1tl bU 

q 

-if1'IV1~'19'1'li'Jt1m~~m~'tlcP'llN:l-Jb~~ vi1eLV1:1-J1~1.{1V1fo 
~~i111qJV11~'t!'lh~m~ L'Y'l1 ~ Vl1't!Vf't!'l~cP'I im~t.JcP'I LLU'W 

Vl'tl'IVl~'l'tl1V11'J 'Y'l~'tl:1-J~'ltJ'lvl11~a'.11:1-J m~ L'Y'l1~mV11:r 

ffiOnms11wM aon 
I 76 I http://www.thaicam.go.th 

I. 



nanv1uLJs:ti"n8n1on1s11wnflnu11uFlTFlsluToana ....... 

(Evidence-Based Medicine and Macrobiotics) 

d 
'U'Yl'YI 5 

ve:in~1'.i'rJ'll1n1'.i'~ b~mn'lJ bb:WfPl LfPl'.i'L'lJL'El~rnfa'iN ::: m:rl{] Lb'iN~'ll!l1Y-i ~r;iu1viaj d'.lumn~1 
th:::~'lJmnu'll'El-.:i bb!?l'iN :::lJ fPl fPl'iN~ b~'We.J'iN 'lJ1-.:J~'"lmllum '.i''.i'1rN1u~1ht1 t~t1 bbY-ivitf bb'iN :::~'"l'WU'Elt1 
~ bU'W-.:i1u'J~t1vi1-.:imrnY-ivitf e..i'iN-.:i1u'J'll1 m'.i'~'"lumnmr.i1n'El b:w1m bb'iN :::t1 tnJ ~1vifmh:::bvifl 

q 

bb:IJ~b~'i11'LI'i:'fl@lni{n'LI:tJ:::L;~ (M acrobiotics and Ca ncer) 

ti Y-i.fl.2525 'WY-l .bb'El'WbVlU bb'I!VlYl'iN1h bU'WrJib]JqJLLY-lVltJ L~t1mh::: ~'lJmrnl'm'.i'l{]LL'iN 

~'11Jl1Y-l b'WVIU'l~'El Recalled by Life: The Story of My Recovery from Cancer89 \jn'fJUr.i'ilmllu 

:w:::b~-.:J!?l'El:w~nvimnm:::r.i1t11iJ~m:::l{]n n1'.i'Y-imnnU'll'El'ILrn1:iJ~ (Poor prognosis) ~fPl'"J1:W!~n11 
~'J1?1dt:iJ~'El ::: hrX'El-.:i~b]J L~tl 1rJ\' l9l~~u1r.i 1.n'El1V11nL:wfPl bfPl'.i'L'Ub'El~n'6{ ~~ L'UY-i1 :::fib]J~'llfPl'.i''LJ~'"J'W 
LL'iN:::~mU'WVl~n 1rJi'IPln"'l ~~IP11:WVl1'1n1nLY-lVltJ~ 1 LL'iN ::: 4 ti Y-i'lJ11'.i''Elt1hfPl'll'El-.:J:W:::b~'l~m:::r.i1t1hJ 
~m:::I{] nvnt11uV1:w~ 1MufPl'"l1:W~u1r.i Lb'Cl :::t~-.:i 1?1-.:i-0''".l'El L:w1m t~t1 L'il'v-n:::vi1-.:ivii1-.:i~'El~:wvfo'iN :::'"J1'.i'~1'.i' 
1?11-.:i 1 L'll'W Saturday Even ing Post (August1980) LL'iN ::: Life Magazine (August1982) ti Y-l .fl. 2522 

~'El'l'.i'1'"Jn1'.i'Vl1tl"'l1n:W:::L~-.:J1rJi'L~tl'WL~~tlUnL~tl'Wb'WVIU'l~'El Healing Miracles from Macrobiotics 

fl1~1Pl'.i'1"'l1'.i'tJ ~'ElnLIPl'Elf~'W bfPlb'iN'El (Dr. Jean Koh ler) Vl1tl"'l1n:W::: L~-.:Jl9lu'fi'El'W90 LL'iN:::~'El'IL~1~'W1 
~vi1m1n:w:::L~-.:i t~t1'El1V11rn:w fPl bfPl'.i'L'Ub'El ~n~1 -94 LL:WfPl LfPl'.i'L'LJ b'El ~nllu'El L:w1m~-.:i1rJ\'fu fPl'"J1:wUt1:w 

LY-in :::Luu'Jn~'J l?l LL'iN :::'El1Vl1'.i'~Hl{] bL'iN ~tht1:w:::L~'I 'El1Vl1nL:WfPl 'i:m1u'i:'El ~n'6{mi?l'.i'~1'W~ Lb'W:::i11 

~1Vlfo ~U'"Jtl:W:::b~'IU '.i':::n'El'LJLU rJi''"Jtlflb]J~'ll (Pl'.i''LJ~'"J'W cr'"J LL'iN :::~n ~VI~ n ~1'WV11'1 n1nLY-lVltJ:l-J1rrt''W 

~'Elti 1 11mrn1tnfPlfib]J~'llfPl'.i''LJ~'"J'WL'll'W-if1r;in~'El'ILU'WU'.i' :::~1 ~1mrn'll'"lt1'iN~m1:wb~t1-.:J'll'El'I 
:w ::: L~'l'lltJ~!?l1-.:i 11~62 ' 95 ~Vlt°'ll'El'IBt1J~'llf1'.i'U~'"J'W~rX1u:w ::; L~'l 1~i1'W 1:iJ1'll~ L'Um ::;~'El'l'll'El'lbtl'El1 Vl1'.i' 
Lvhi!u tJ'IL~m~u1un-.:i Estrogen Glucose LL'iN ::: Insu lin metaboiism ~nrJi''"JtJ LL'iN:::~~1~b]JLi'El-.:i 
'll'El'I Oxidative process rJi''"JtJ mrn1tnfPl~mtluu'.i':::~1n~vi~n~1u11~1:w1n1'iN~fPl'"J1:WL~t1-.:i 
'll'El-.:J:W ::: L~-.:JrJi''"Jm'll'Wn'W 'i:~t1mn1rn1'W'll'El'I American Institute for Cancer Research bL'iN::: World 

Caner Research Fund n1'.i''LJ1bllfPl~nLL'iN:::e.J'iNL~L~:W~'WrJ'W'iN ::: 250-400 nf:w 'll'"Jti'iN~fPl'"J1:WL~tl'ln1'.i' 
Luu:w:::L~'l'iN'I 23% 60 ~1vi11t1vi:::b'iN~ Lb:W fPl bfPl'.i'L'lJb'El~n'6{LL'W:::i1111Xu1tn fPlU'.i':::~1 L'llm~mnun'lJ 
BbJJ~'llfPl'.i''lJ~'"l'WLL'iN:::~n!?l1-.:i 1 Ju Y-iu11'll'"Jt1'iN~fPl'"J1:w~~t1-.:J'll'El-.:J:W:::b~'I LrX1u:w1rJ\' 95

-
97 Lzj'El11LU'W 

LY-in:::~1'.i'rX1u:w ::: b~'I Fucoidan ~'ILU'W Su lphate polysaccharide Y-l'Ub'W~1Vl11t1~tl11?11'iN98 
' " 

(Brown seaweed) bb'iN ::: Fucoxanth in LU'W Carotenoid V1vh11X~1vii1t1~~U11?11'iN99-100 

-------------------------nsuuJruu1rns11wnE:l11wulnf:lua:rnsuwnE:lmmaoo ____ _ 
ns:ns8QE11B1sruau 
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en1•ns 
m.JFl f Flsluf aeina 
ll~71J'lf16JU1U~- 'lf/11W 

'fl1'Vl1'abb:iJ'°11'°1'ab'LI1'fl~n~nun1'aU'fl..:Jrl'W3J~b;..:J (Macrobiotics and cancer prevention) 

Old in bb~ ~A ru~ lrJi'~ n'l.11 bmtJ1.HVltJ1J J~Vl~1'1 ~Vlry'l~fl'W'fl1Vl1dl.b:i..J A bAJltib'fl ~ n~ 
nu'fl1vi1d'fl L:i..i~n'Wbb VI 1 'V'lt1~1 ~viry-.:i~nu'fl1vi1 rn:i..i A tAdtut'fl ~n~ih~!Ku"lJ'fl-.:i b'fl~t1?1 nr.iu 

1u~r.ir.i1d~~-.:i bbi?l1uu~~1r;i~~1n~1 bb~ dh~!Krn'fl~1?1nl"1'fl'fl~1'Wb~'fl"1~1n~1 v11~viry-.:i~nu 
'fl1Vl1 rn:i..i A tmtut'fl ~ n~bU'W:i..J ~ b~-.:i b~1'W:i..JU'fl ti n~1 bb~~i'.J i:rn n1J~ m.11~ti'fl:i..ifo~1 mdi'.J 

d~!Ku b'fl~l?ln l"1'fl'fl~ b 'Wb~'fl "1 bb~~d~!Kumd..Uu b'fl~bl?ldl.9'W'Vl1-.:JU~~1r;i~~-.:i b~ti-.:i~r.i~bU'W:i..J~b~-.:i 
,, ' ' 

2,/ 103 104 CV CV .::!i _21 CV Q; .:::l .:::l 2,1 CV !tj' 
b!Y11'W:J.J · "1'1'W'W9'1~1:J.J1dblu'fl'ln'W:i..J~bN'Vl bnti'l"ll'fl-.:Jnrnrnd ':J.J'W (Hormone-dependent cancer) 

b-rlm~mnu~ National Institute of Health 's National Center for Complementary and Alternative 

Medicine d1tJ'l1'WH 

Adlercreutz bb~~Aru~'V'lt1~1~viry-.:i~n'W'fl1V11rn:i..i A bAJlufo~n~ i'.Jd~!Kt1"1J'fl'll~bl?l b'fl~ 
bl?ldb9'W (Phytoestrogens) lrJi'bbrl Lignans (b'li'W Enterolactone, Enterodiol) bb~~ lsoflavonoids 

(b'li'W Daidzein Equol) b'WU~~1'l~~-.:in~1b'W~VliQ-.:i~n'W Lacto-ovo-vegetarian bb~~~fl'Wbll'fl 
(Omniverous) ntj:i..i Lactovegetarian i'.Jd~rKu1~tl?lb'fl~b'fl~bl?ldl.9'Wb'WU~~1'l~~-.:in~1ntj:i..i~nmtl'fl 
1.4-2.9 Lvi1 1u"llru~~n~:i..ibb:i..iAtAd1ut'fl~n~r.i~t;\\-.:in~1n~:i..inubtl'fl 11 -22 Lv11 bb~~t;\\-.:i~~"11'W 

q o.u q \l q 

3 ntj :i..i ~viry-.:i~ bU'W:i..J~ b~'I b~1'W:i..J9 ~'V'lt1~1d~!Kt1"1J'fl'll ~tl?l b'fl~ bl?l b9'Wb uu~~1r;i~9~~1105· 106 
,, ' "" <V "" ~ •• l 'i' 'i' ~ .'1 <V "' ,, "' ""' .J ~ ,, 

bb:i..J'l19~:i..ivi~n '<i'1mrn "1"1l'fl'I 'l'i 'l?l b'fl~ ,l?l b"'l'W ,un1du'fl-.:inu:i..i~bd'I bl?l1'W:i..J bb~~:i..i~bN6ll'W"1'fl'W '"1 
dJl ,, ' 

b1.i?li'.1-.:i1u~r.rti~~1-.:ii.f'flti 1 ~'WJ1ti'l1'Wb'W'Vl1'11?1Nrl'W-if1:1-.1~'fld~rKut~t1?11.'fl~b1?11.9'WVJ~-.:i1uu~~1r;i~ 
.:::l 9 .:::l ~I " j,I I 107 
:i..i m1:1-.1 l.i<itl'l'Vl"'l~bu'W:i..J~bd'I bl?l1'W:i..J:i..J1nm1 

rJlr;itimmru~ ~-.:i'fl~1-.:ii'.Jtrm1'1 ~ C\.J"ll'fl-.:i1 ~t1?11.'fl~t1?1 Lr.iu1 uu ~~1'l~"ll'fl-.:i ~viiQ-.:i~nu'fl1vi1d 
bb:i..JA bAJltib'fl ~n~i!u ihr.i~i'.! ~~r.i1n'fl1Vl1J~nm-if 1 hJ Lignans i'.1~-.:i:i..11n 1 ufiq.JY16llAJU~'l'W 
b:i..1~"1Y16ll cr'lbVl~'fl'lbl.~~cr'l~'W 1 i:J Phytoestogenic isoflavonoids ~-.:i1oift1~bf1A'fl~1-.:i~J1b~:i..J'fl bl.~~ 
i:ld1ti-.:i1u~1i'.JA'l1:i..i~:i..i'Wufin'W (Strong correlation r = 0.99) fiq.JY16ll~t1~bf1Ab-il1hlbb~~mmru 
"ll'fl'I Enterolactone 1uu~~1'l~"ll'fl'I ~viry-.:i~u~t!l A'fl1V11mi?l~~6llil"1105 

rJlr;iti-if 'fl3ql~ 1uur.i"ruui'.Jvi~ n 

~1'W'Vl1'1 mrn 'V'l'Vll1~'W~'W~1 ~~fl'W'fl1Vl1dl.l.:i..J A bA Jlti b'fl ~n~ i:J M1:1-.1 l.~tl'l~9~1.U'W:i..J~l.~'I b~1'W:i..J 
:1-.1~1.~-.:i~~:i..i'Wufinrnrnfl:i..iu b'llu:i..i~b~-.:ii?l'fl:i..i~nvimmb~~:i..1~1.~-.:i1.~'fl1J~'l.!-.:i:i..1"1~n ~1n~1'fl1V11d 

' ' ,, 
CV .0::::.. ~dl di .:::::,1 .:::::., dl 

:1-.i'l~'lJl?l'fl'W 1 VIJ'fl'V16ll'fl1Jn'Wb'W'fl 

'fl1'Vl1'abb:JJ'°11'°1'ab'LI1'fl~n~nun1'a.rn~1:1J~b;..:J (Macrobiotics and cancer therapy) 

'W'flnr.i1m.h~~umrn1vi1tir.i1n:i..1~1.~-.:i"ll'fl'I Kohler 1.1.~~ Sattilaro i'.ld1tl'l1'W"ll'fl'l~~Vl1tJ91n 
:i..i~ 1.~-.:ir.i1 nmvi1 nb:i..i A bAJltlb'fl ~ n~~ n :i..i 1 n :1-.11 ti b'li'W 'V'lmu 1 ~V11 tiur;i tir.i1n:i..i~1.~-.:i 1.il "1 ~ 

(Malignant melanoma) 91 b~1VIU1~'Vl1'1n1dbb'V'l'Vltl'Vl1tJ91n:i..J~l.~'li?lUei'fl'W 92 Vl1tJ91n:i..J~b~'l"ll'fl'I 
:i..J"1~nd~tl~l.l.'V'l~nd~91tJ 93 (Multiple metastasis of carcinoma of uterus) bl.~~~~Vl1tJ91n 
:i..J~l.~'IJ1tl~'W 1 93 
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3. n1'i'l.l'JIPl!Pl''J (Self massage) 

m rn'"l !?l d'.1-wm:ri:w e1~~vh11Xt~ n ~'fl'Wfl'l'l1u~..:ii1..:i mu bb'l'l~91?1 L9 m~~-w11Xn~1:w b~'fl 
iJm:rfl'l'l1tJr;i''"J bb'l'l~m~~-w11X:r~uum:rhmb~U'W'll'fl'lb~'fl!?lvi''"li1..:imu~~'W iJmnfl~'fl'W1Vl'"l'll'fl'I 
-ifre:il?i'fll?i1..:i 1 ~..:ii:.rn11X:r~uul?i1..:i 1 'll'fl..:ii1..:immhviih~t~~~'W mrn'"l!?lr;i''"J~'"JUl?l'Wb'fl'lbU'W 
75fivirt..:i~9~-.ri'"Ju11XiJ~'ll!l1'1"l~ l1?1uiJ~'Wl?l'fl'Wmrn'"l1?11?1'Wb'fl'I (Self massage) cP1..:ie 

q 

3.1 .U:.:ii@l6f3J1fi 'Vl~eiii.:i-W-11'111~1@1 

81?1vi~..:i11X1?1N ~1?1V11ul"'lb-if1~n 1 (1-w'llru~vi1uL"'lb-ifTvf'fl..:iu'fl..:i) bb~'"JV11UL9'fl'fln-ih 1 

vhi 11fo 3-5 flf'I '\"l ~'fl :l-J ~'lvl19 1?1L9L~~..:iuiJ~mfi'flzjrlUn1:i'Vl1UL9 b~:W!X'W~')tJn'l:i"W'"J!?ln'flb!?lU 
H'il'fl~..:i~'fl..:i-if1..:itJn-wtum9-wi~nn'fl~'W · 

3.2 '\.l.1@l~"ii1t::: 

H'U'"Jn'fl fl ~ ..:iu1 b'"lru~:r'jj-~11Xvi''"l ~ n'jj'ru~m :r-w'"l !?1 bvin'fl-wm:r~:r~ ~:w b~ ~ li>l bb~') 
1-i!'IX'"J mJn'fl~'l~'fl'l-if 1-.:i n (?)1J 1 b ') ruvh UVl'flU-if 1'1 n d~~ n i'WVl~'l~'"J'Wfl'fl n (?)~'! H b~ n'W'fl u bb~')U~re:l u 

~1?1V11uH'n'fl~..:i~'fl..:i-if1..:i~u~:w1~vi''"l~:r'jj'~ bu11 91nviiJ1mntuv11..:iV11u'Vl'flu 2 -3 flf..:i 
~ ,, 

A/dQI OQIQI~ 

3.3 fl1"ii'\.l.'J@l'Vi'\.l.1 3J'll'\.l.GleJ'\.l.fl1"iiWJ@lGl13J6l1@l'.l.J@lo:l'\.I. 

1-ifn'fl~'l~'fl..:i-if1..:i-w'"l1?1LL'l'l ~ n1?1Lu1 1 u1L'"lruh~:w~..:iLLl?iviiJ1mn'l'l..:im~..:i-if1..:i\l l?ire:itu 

'W'"J!?l ~')~..:i~'fl..:i-if1..:i i];w91n'IX'"l~'"Jtuvi1..:i~') t1?1uH'nre:i~..:i~-rN-if 1..:i-w'"J!?l~') LLl?i'l'l ~ -if1..:i1u'l"l~'fl:w 1 n-w 

zj..:i n 1 :i''W'"l !?l ~ '"l'°l ~LU'Wm rn :r~~'Wm :rv11..:i1-w:r ~uu mnJre:iumvi1 n~uu m :rt Vl'l'l L~ U'Wl'l'l~l?l 
bb'l'l~:i'~UUU:i'~~1'\ll'llre:l'li1..:in1u 

'W') (?) LLn:w~..:i~'fl..:i-if 1-.:iH' ~1n'fl-w'"J !?l'"l-w1u11Xvi''"l fl ~..:i1u\l'l"l~'fl:wn-w~..:i~'fl..:i-if 1..:i 11?1u 

mJ..:i LU\j'flre:lnLU'W 3 ~')'W ~'e) ~'"J'WU'W ~'"J'Wn'l'l1'1 bb'l'l~~'l\l ~'"J'WU'W'llre:l'l LU\j 'W') (?) bb~') ~'l~'W 
L~niJ'flu ~'"l'Wn'l'l1'1'll'fl'ILU\J'W'"l!?l LL~'"l~'l'fl'fln~1-w-if1..:i ~'l\J'W'"l!?l LL~'"l~'l'l'l'I L~niJ'flu mrn'"l!?l LU\'j 

'°l ~ Lll-wn1rn:r~ ~-wm:rv11..:i1-w'llre:i..:it1?1 
q 

'W'"l !?ln !?l Lu11 u1L'"lru:r'flu1:w'tlu1n Lli-wm:rm~~-w1~iJm:r1viM~U'W'll'fl'I L~re:i !?1U1L'"l ru 

m1re:in~ l?ire:ituH''IX'"lLLiln'fl-w'"l1?1u1L'"lru'll1m:r1m~..:i~'fl..:i 91n1~\'Jm"'lrn1~m..:i ~1?1V11uH'n'fl~..:i ,, 
~'fl'l~UVliJ1'l'l'lb1J1 1 2-3 flf'I 

3.4 fl1"ii'\.l.'J@lbb'll'\.I. 

1-ifnm'"J1'W'"J!?lbb'll'W~1'W.jf1U i]:l-J~'W91n~'Wfl'fl 1h ~'Wbb'll'W bb'll'W n'fl ~'"J'Wn'fl'W'"J!?l~'I 

---------------------As1:Jtif1JtJtnms1111Jna11wtJlns11ci:ms11rnm:lnmTann 
ns:ns81JElls1srusu I 
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EJ"ll1"n5 

111.JFl r Fls 1 u r aC1ns 
n17l.J'l116i1hu>i - l'l'l1111~ 

vi~-:i :ihi bb~ :;el 1 i'.l11ur;i rwUr:i i'.l 11 bbi?l ~ :;Ur;i br?1 ti b'UVn :;u 1br:i ru-if 11Ur:i bbi?l ~:;-if 11 ~-:iUr:i i'.l11 bbi?l ~ :;Ur;i 

b~~r.i bb~r:i~rnu1 1 rK-:ibbi?l~'Wbb"ll'Wn-:iu~1t1i'.l11 2-3 '"1f-:i 

3.5 fl1'iiU1@1Vi~.:I 

m r?1U1b r:iruvi~-:i-0'-:1~11-:i-if 1-:i br?1t11'if rhi'.l11Q ~~unu1umu1br:i ruvi~-:i r?lr:i b 11-:ir.iun-:iu 1br:i ru ., 
Q/ Qj"2,f Q/ I 

1J'Wb'el'"l b~J''°lbb~'"l~1JV!Mb1J1 1 '°l1n1J'WtM~1-:J 

3.6 fl1'iiU1@li.l~rnu,eimLiil::viit1'tieHI 

i'.l11"l1r:i1ur:i r?1 bU'W'"l-:J n~:J-J b1J1 1 u1 br:irubviil11vii1111 nr~hwiht1 bL~ :; i'.l11'1f 1 mJr;i r?1 bV1il11 

vii;\ 111n~1'W"ll '"l 1 bb~'"l 1.if i'.l11~11-:i-if 1-:iur:i r?1 bU ur:i-:i n~ :J-J~ b~ 1u:J-J-0'-:i ~11-:i-if 1-:i bb~ r:iur:i r?1Vf11-:i br?1 t1 

1-ifi'.l11nr?1bU1 1 :r11u 1 ~:;~11r:iu"llr:i11111nm~11t1 1 r.iuvi'r:iV111-:i L111~11~rnu1 '"] rK-:ibbi?lvii1111n 
... ,, 

'°l'WtNVl'el-:J 

Q Jill Ill Jill CV 

3. 7 fl1'iiU1@li.l'iiL 1ru.nULL6'1::@1W111@11UVl6'1.:I 

ii-:1'"1m'li11!.Jnrl'W~'W 1'if n1if 'WV11J1J1br:irun'Wb1J1 1 ~-:i1un-:i~'W"ll1 vh 3-4 
' ' ., 

~rnu1 1 r.i1nuu~-:i~1-:i 2-3 '"1f-:i 

"' 3.8 fl1'iiU1@l'lJ1LL6'1::L'Yl1 

ii-:i bV18t1 r?1"l11.Jl1t11111 n bb~:;-:J'el"ll1"ll'"l1b-if1Vl1 (?]r;i ii:J-Jm r?1"l11.Jl1t1r.i1 n ~'W'll1~-:i1un-:i bVl1 

u1br:iru'!Xr:ib'll11~'W'"lr?1J''el1J 1 '!Xr:ib'll1 2-3 '"1f-:i 'W'"lr?1Vl~-:JbVl1 el1bV11 Ur:ibVJ1bb~ :;-if11i?l11"l111-:iUr:ibV11 
bbi?l~ :;Ur:i ~-:iUr:i bb~r:i1-ifi'.l11t1n-if 11 bVl1~'W ~ni'.l11vi~-:ivi:J-Ju-if 11 bVl1 b~buur:i-:in~:J-J~~unu b~~r.i bb~'"l 

' ., 
1'ifi'.l11~rnu1 1 r.i1n~u"ll1n-:iu~1mV11 2-3 '"1f-:i m:rur:ir?1"ll1"llr:i1nv\'11u~n"Mru :; b~mnu 

cf1unms11wnc'imQ18on 
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Carter bb'C'l ::::Aru::::~mn ~lht.J:i..J::::bl:i !Plu'Ei'fl'Wbb'C'l :::::i..J::::b~'I l?i'fl:l-l\1n'Vl:i..J1n~1~t'm~n ~':lt.J 
'fl1vi1nb:1-J A tm1ut'fl~n~t1P1mnm~n~ bzjm'll1n.J ~1'Wbb:i..J A tA11u t'fl~n~ vm~1 ~u':lt.J:i..J::::b~..:i!Plu'Ei'fl'W 
~~1?111n111'fl!P1:il'l1?1 (Median survival) ~ 13 b~'fl'W b'W".llru::::~".ll'fl'I National Cancer lnstitute's 

Survei llance Epidemiology and End Result (SEER) 'fltj~ 3 b~'fl'W ·6'hV1fo:1-J::::b~'ll?i'fl:l-l\1n'Vlmn 
~1?111n111'fl!P1:il'l1?1 81 b~'fl'W blflt.JlJbVltJUrllJ SEER 45 b~'fl'W1 08-1 09 ~n11~n'jj-1bb~!P1'1b~b~'W~1 

'fl1vi11~m"ll:ir-w~1 bb'C'l::::'fl1vi11~b~tM'llbll-wvi~n n:1-JvY..:i'fl1vi1rn:1-JAtA11ut'fl~n~ ~~':l'W'li':lt.J 
b'Wn11fn'jj-1:1-J::::b~'I bb'C'l::::'Ji':lt.JU'fl'lrl'Wn1rn~u:1-J1 bU'W:i..J::::b~'lbVi:iJ (Recurrence)110

-
111 

'fl1in'ibb3Jflbrl'ib'l.Jb'fl~n~nul:1ritr'Jb"'lbbi'l::::'Vli-i'flC?lb~'fl@I (Macrobiotics and cardiovascular diseases) 

~'11'WfJ9tJ~ bb~!P1'1 b ~ b ~'W~1 A'W~1J~b11 A'fl1Vl1nb:W A b'"11l1J b'fl ~n~~ A':l1:W b~t.J'I l?i'fl hA~':l b"'l 

bb'C'l ::::Vl'C'l'fl IP1 b~'fl IP1 ~1n~1'l-wu1 :::: 'll1n1i':l 11.J b'\1111::::~1::::~u A'fl L'C'l ~ Ll?l'fl 1'fl 'C'l~ ~1 n~1 112 - 1 11 

A'l'1:W ~'Wb'C'l~ !Jl ~1n~ 1 1 13- 114 ~ 1 :::; ~u~1 1~'1'W'fl~J,j~;sM :::; (Antioxidants) ~..:in~1 1::::r#i'u A'fl b'C'l~ Ll?11'fl'C'l 118 

LL'C'l ::::~J1wwn !Pl'J ~1 n~1 11 4-11 5 

'fl1Vl1'1LL3J~L~"iL'UL'fl~ni{nuL'U1Vl'JTIJ (Macrobiotics and diabetes) 

'W'\11. 9mnri'jj'ru JJil~rr~~LL'C'l :::: A ru:::: ~ n'jj-11-w'fl1~1~:ir A1~u':lmu1vi':l1-w'llil1P1~ 2 

~1'W':l'W 41 A'W ~9..:ivirr1P1m11P1 'fl1~1~:WA1VJnA'WVISJ1P1mVJn'llil1P11::::vi~1..:ivhm1~n'jj'1'l9tJ ~'fl..:i 
'fltj1-wri1t.J1?1'6'l'fl1P11 :::: t.J::::L':l'C'l1~v\'1m1~n'jj-1~..:iLLl?i 2-14 ~u1P11'1f ~1P11111:w~tl1viun :il'V1"'l1 M1:1-J 

~'W b'C'l~ l?l'Vl nrr'Wl?l 'fl'Wb -if 1V1~'1 ~'W'W'fl'W bb'C'l :::; 1 :::; ~utl11?11 'C'l b 'Wb~'fl !P)V!~'l'I !P)'fl 1Vl1n-if1'Vl n ~u IP11'lf 
q ~ q 

u1::::Lil'WAnJ111V1:il'l l?lrl'fl'Wbb'C'l::::~'W~ !P1n11~n'jj-1 b!P1t.J1oif bb1J1JU1 :::: bil illl"lill111'V1:il'l l?1 SF36 H 
q ' q 

'fl1vi1 nb:i..J A tA11ut'fl~n~~iJ b'U'V11 :::: fin.Jv:J'll Am~':l'W ~':! LL'C'l :::: ermu-wvi~ n b1?1~t.J:1-J'fl1vi11t1P1t.J 
V1:w..:i1-w'l"J'fl A t'':l~iJ A r;i1:wtbb'C'l :::: u1 :::: ~u m1ru"'l1m.J'C'li'.lfiroi1P1V1~..:i bb:i..J A tA11ut'fl ~ n ~-w1-w 1'll1 ~ 
u1::::L'Vlfl;s1?11~ (Un Punto Macrobiotico lnternatonale Italiano) 'V11J~1~1:1-J11rll"l'JUl"lm::::~utl11?11'6'l 

~ ~ q 

1m~'fllP11~ ~".ll111'\11'Vl1..:i11..:imt.J 'fl1rnn1 bb'C'l::::91?11"'l~~-wvi~..:i~-w~1P1m1~n'jj-1 1 0 
q q 

Dr. Jorge Menendez Hernandez bb'C'l::::Aru :::: bb'IA'I Clinical Studies, Finlay Institute 

u1::::b'Vlflii"i'JU1 ~n'jj-1b'W~U')t.Jb1J1Vl':l1'W'llil!P1~ 2 ~1'W':l'W 16 A'W 'fl1SJ 38-69 tJ bU'Wn11~n'jj-1 
umLlmbUU'V1 n ru1 1:iJ1~A':llJA:l-J (Descriptive non-contro lled pi lot study) 1-if'fl1Vl1nb'C'l::::Vl:W'l1'W 

".llq'fl'l~'C'ltlfiroi!P1Vl~'I bb:WA bl"\1l1Jb'fl~n~'W1'W1'll1~ bU'W'fl1Vl11fln.Jv:1'll bb'C'l::::ern~':l'W rr-w'C'l:::: 4 ~'fl VI~'! 
"'l1n 6 b~mmu~1tl1viun'C'l1P1'6'l'I (p=0.021) ~'llu:W':l'C'ln1t.J'C'l!P1M (p=0.007) 1:iJiJM1:1-Jbb1?1n!?l1..:i 

".ll'fl'l1::::~rnil!P1b~'fl!P1bbM (Hemoglobin) (p=0.92) 71.4% ~1:1-J11rlVISj!P1t.l1vY..:ivi:i..J!P1l~b'U~tJ 
b'W 3.5 ~UIP11'lf bb'C'l::::~1mrnA'JlJl"\:W1::::~utl11?11'6'll~ 1::::~1J".ll'fl'I HbA1 'C'l!P1'6'l'lb'Wb~'fl'W~ 3=8.79 

q 

bb'C'l::::b'WL~'fl'W~ 6=7.67 1::::~u".ll'fl'l;s'W'!l~'W1'WL~'fl1P1V1~..:i..:i1P1'fl1V11n~:1-J~'W (p=0.045) 1::::~u".ll'fl'I 
bl"lb'C'l~bl?l'fld'fl'C'lbb'C'l::::ll?lrn~b'll'flfl1~'6'l!P1'6'l'I 'fl1n1nb~!P1'11?i1'1 1 L'li'W 'Ei'fl'Wb'\11~t.J rl~'Wl~ Vl~IP1Vl11P1 
U':l1P1n~1m~'fl ~:i..Jbflh 'W'fl-w1:iJ'Vl~u ur;i1P1~1'jj':::; ur;i1P1-if'fl 'fl1vi111:iJti'fltJ Vf'fl..:i~n vi1t.J'flti1..:ii-wb:n..:i119 

-----------------------nsortrmom1s11wnB11wulnB11a:rns11wn€Jmo1aon 
ns:ns::>oms1sru8u 
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El"ll"i"l9 

mJFlfFlslufaC1fla 
511J.J'll1~ti1UV1- 'llfl1W 

Dr. Carmen Porrata Maury bb'V'l'MJ~b~EYJ6Jl1qj~1'W~1d:::~'Ylt.11bb~:::'lll'll'W1n1d bb~:::Aru:::m-1-.:i 
Finlay Institute Ud:::b'Yl"'1~'JU1 d1t.J,J1'W~U'JtlbU1Vl'J1'W'llilr?i~ 1 b'Wb~n 4 d1t.l fn~1~'Jt.J 
n1d;;lr?1~'W6.!j~'W1'Ji.JrlU'fl1Vl1nbi.JAbm1u'l'fl~ni~f?ld~n'11-.:i~~r?1 (Transition diet) ~1i.11dm~1-i.i 
~1mtl'fl~f?lrfnni.i'll1~ ~ur?i11-fo::: 2-3 Af-.:i ~1i.11rnMu~m:::r?i'uJ1f?l1~1~V1~-.:i(~i.imV11d 
bbi.JA bAJ1Ub'fl~ni 15-30 1''W ~1i.11J!:l~r?1".ll'W1Wll'fl'l~'W6.!j~'W119 

'fl1'V11'ii'bb:IJ '°1 bl"l'ii' L '1..Jb'fl ~n-inub'ii'l"l'Vl'fl'IJ~IPI (Macrobiotics and bronch ia I asth a) 

Dr. Erik Lopez Feria bb'V'l'Yltl°b16llul)u~vf'11ur.:i1n Fin lay Institute nt.i-.:i1'W~U'Jt.J 
trnV1 'fl U~r?i~'Jt.J'fl1V11nbi.JAbAd1ut'fl~ni~H'fiqJ~'ll ~n 51 -ii11".ll11 bb~:::'fl1V11d~v11r.i1n 
bbu-.:i 7 nt.i 'fl1md~~'W~-.:iV11t.i1ull1t.i1u 15-90 1''W

11 9 

'fl1'V11'ii'bb:IJ'°1 bl"l'ii'L'Ub'fl ~n-in1m1'ii'ck..:i101'ii''ii'Jl (Macrobiotics and pregnancy) 

~-1"'1.'W'V'l.~~dtl" Ud:::b~1'~ b'"l1'(1,J~".ll ~~-'W1 bb'V'l'Yltl° An.l::: bb'V'l'Ylt.J"'11~f?lfi.JVl1~'Ylt.11~t.J".ll'fl'Wbbrl'W 

iJud:::~umrn1~bb~~f?l1~-.:imu1~n'W'fl1V11dbbi.1A'lAd1ut'fl~ni 2 nt.i nmbm'fl1~ 41 ti f?l~'flr?i 
d:::t.J:::~~'IAn.rff?ln'"lb~'flC?lb~t.J'l~'fl'IAf-.:i ~~b~'flr?iUn~ ~".llJl1'V'l~1:i.J1~-ifm1r?i 1 vY-.:ii'W~'lbbl?i 
~'IAn.r1m:::~-.:iA~'fl(?1 ~1i.JldflA~'fl(?1Jl1t.Jb'W 6 -B'1ti.i-.:iV1~'1b~m9uVf'fl'IA~'fl(?1 ".llnJ:::A~'flr?iJ1Ai11~ 
mrn~'flr?ibuu1u'fltl1-.:indrn6Jl1~ 'Yl1dnbbdmnr?iJ1wwn 2,900 nfi.i Apgar 10-1 o vY-.:imrn1bb~::: 
'Yl1m~1mrn'fl'flnr.i1n'lN'V'lt.11u1~1~'W1''W1-.:i~'W zj-.:i~1'W1mubb~'J~f?l1~~-.:iAn.r1".llru:::'fl1t.ii.11n 

q ~ q 

n~1 40 ti 3Jnr.i ::: iJJl11 ::: bb'Ylm.]'fl'WvY-.:i".llru ::: ~-.:iAn.r1bb~:::A~'flr?i d1t.J~~'fl-.:i 'fl1t.J 32 ti bU'Wn1d 
q 

~-.:iAn.r1Af'lbbm 1:i.J1~-il'm".llru:::~-.:imd.r1 tl'r?if?lnr.i 4 Af-.:if?l1i.i!P'i'1".ll'fl".ll'fl'lbb'V'l'Yltl°'V'lu~1vY-.:ibb:i.J 
bb~ :::'Yl1m1'WAn.r1 iJ~".llJl1'V'l~ ~1mrnA~'flr?i1~b'fl'lbr?it.Jnni.16Jl1~V1~-.:ib9uVf'fl-.:i 7 -B'1ti.i-.:i br?it.J 

q 

1:i.J~'fl-.:iH'm b1'1A~'fl (?1 ".llru:::A~'fl r?i 1:i.J bb~ (?1-.:J'fl1n1db9UU'Jr?iVl1'fl'Yldi.Jl'Wb~t.J n~uiJ bbl?i A'J1i.J~'IU 

bb~:::~mbtJi.J ".llnJ:::b9UVl'fl'IA~'fl(?1~1mrn~r.i:::b~'Wb-li1~'fl'IA~'fl(?11~~'Jt.Jf?l'Wb'fl'I 'Yl1dnbbdnA~'fl(?1 
J1Vltl'n 2,890 nfi.i Apgar 10-10 b~m~'flr?ib~t.J-.:i 300 ~~. iJbb~~;;ln".ll1r?ib~nifot.i'lr?it.i1:i.J~'fl'lb~U 
~1i.J1drin~rnJ'1'W1~V1~-.:iA~'flr?ib~rn 6 -B'1tm Vl~'IA~'flr?i 1 b~'fl'Wf?ln'°lbb~~'V'lu~1V11t.if?l1i.ium~ 
br?it.J1:i.J1~-il't.n1C?11 

vY-.:i~'fl'ld1t.J".llru:::~-.:iAddJlbb'V'l'Yltl°".ll'flb~fu1'A~'Wbb~:::m bbl?ib~1~'JUl)b~fi bb~ :::1:i.JiJ11qJV11 
bC?l 1 ".llru:::~-.:i AnJlbb~:::tl'r?i f?lnr.i ~1i.11rnA~'flr?i 1~b'fl'I f?l1i.Jnni.16Jl1~1 'Wd:::t.J:::b1~1'fl'Wi'W 
br?it.i1:i.J~'fl-.:iH'ml4-.:iA~'flr?i b~n'Yl1m~1mrn~r?i'Wmb:i.J1~Vi'WV1Vl~-.:iA~'flr?i 1

42 
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un51Fls1:ri11a:tlo1Cluo11u: 
(Analysis and Proposal) 

Enl"ilS 

m.JFlfRslufaC1na 

I 
.=s 

'U'Yl'YI 6 

~ 'l ~ nn:w1'W:il';J1wu :r::;~1rJ''W'i:rMJ b'U~ 1::; b~'fl..:J'fl1v11:r 1rJ\'fo '"1'd 1 :w ~'Wb9 ~ n'!11:1-.11 n~'W 
b ~ n::;1rJ\'ln'W:J-J1'W1'Wbb~'d~1 b 'Wb~..:i:r::;u1 C?i';J'Vlm bb~'d'fl1Vl1 Hb'lil ::;~1 :rmvi1 :r'lir;i m'.J'fl..:i rl'W~..:i 
'i::r'1'J:J-J::;b~..:i bb'6"l::;'i::r'"1 b~'flmi'flf..:i1rJ\' 'W'fln91nd'fl1vi1nY..:i1~:il';J1mb'lil::;~"ll111~~ n rJ\'r;itJ 'fl1vi1:r~..:i 

q 

bU'W~'du~1'"11:1.J ~.J1 n ~ 'd'WVl~..:i 1 u:il';J l9l"ll'fl..:J :w1111u 'fl1vi1 :r1rJ\' 'Jn~ 1?Jm 1 bb'lil ::;tl :r::;tJ n i?l' l911 :J-J 

tl:r::;b~ru rJ' l?J-l'Wnn:J-J~ bbl9lnt?h..:in'W'fl'fln1tl1mbi?l'6"1::;.1Jih11'"11'Wfan 'i:C?itJ b'U~1::;1'Wu9iu'W'fl1vi1:r 
1rJ\'~ 1?J.J'W1:1-J1n l911:J-J '"1'd1:1-J~'Vl1..:i';J'Vlm M1 ~ l9l:fbu'Wvi~n bi:J-J ~'WrK'..:i bbi?lb 'Wbbtl 'lil..:J bm~·l9l:rH' b:J-J ~ C?i~'Wfi 

~ ' 
~eJ1'Wni:rtlfutlt..:i 1oil~mb'6"1::;~1n'1'1iJl?i1..:i 1 :w1nm£.J vh1~~rur"i1"ll'fl..:J~1:r'fl1V11:ri?l1..:i 1 'lilC?i'lil..:J 

~'Wb~'fl :J-J ~ rul11~ ~..:i bb'd C?i ~'fl:J-J bU'W~11 b 'Vl '"1 'i:'W'i:'lil ~ n1 :rn'W1l:J-J1l1vi1 :rb ~'fl 1 ~~ C?i l91'6il1l C?i b'd '6il 1 

1rJ\''.]n~1?J.J'W1~'Wb~'fl1:i-i1~'fl1vi1nil1 \JC?ib~'d ~..:iv111~iJ~1n'"1iJl9ln~1..:i1'W'fl1vi1n~'fln..:i~u~'i:l1'"1 
ninl911'£.Jmb'lil:::tl:r..:i'fl1vi1:r1oil~1n'"1iJb-if1m'lir;itJ b~'flv111~'fl1vi1:ril1futl:r:::'Vl1'W iJ~~'W~'dtJ..:J1:J-J 

q 

Vl'fl:J-J m'flu bb'6"l ::;'fl1'fl£.Jnntl1n m~1d~'d'W£.J'fl:J-Jfu1'Wn~m!n';J'.ll1ni:r~1~'d'W~..:ii:-i'6ili?l'fl~"lll11~ ·..i q q 

'fl~1..:i bbil'W'fl'W rJ\'r;itJni:r~ 1?J.J'W1~1:i-Jvi~C?iti:"ll'fl..:J';J'Vlm M1~ l9lf v111~iJnin~'W'Vl1..:J"ll'fl..:J'fl1V11:r 
91n~nfan1tl~~ n~n b'lil nl11£.Jl 'Wb'd'lil1'f1'W~'W m::;~'W1~:J-Ji111UiJn:r::;bb~UtJ:J-J bbuuu~'i:n '"1tl£.J:J-J 

tJ11tl~ '"1'd1:1-J1:i-il9n~'fl ~..:i~9::;b'fl1fC?i bm bmtJu bb'6il ::: bb"li..:i'll'W'Vl1..:ini :r~1b~'fl1 ~1rJ\' i:-i'liln1h 

1~mn~~ C?i 9'Wl:i-i~'Wb9~..:i bb 'd C?i~'fl:J-J b~'fl:J-J'fl~1..:in C?i b~'d m::;i..:i bn C?i.rl£.Jn:r:r:J-J'.ll1 ~~:f'WbbN n~'Wn'W 
q q 

:il';J l9l:l-J!111ubb'6il::;'Vlf~u '131¥..:i'lil::;mn 1 'W'fln91mrmr..:iv111 ~~"1J111~"1J'fl..:i:J-J1111utl''Wb~'fl:J-J b~'d 1tl rJ\'r;itJ b'li'W 

b~tJ'drl'W ~..:J'Vl1..:J11..:Jn18 'fl1:r:l-Jllbb'6"1::;~[9lb9 

bb:J-J '"1 'i:m1u 'i:'fl ~ n'if bU'Wbb'W'd'Vl1..:J~ n bb'W'd'Vl1..:ivi~-.:i~ bb'W::;il1ni:r~ bb'lil~"ll111~1 ·w~-.:itlf'.llnJ1 
bu'Wni:rr?f 1btl'W';Jn:il';J1?11 ~~'fl C?i '"1~'fl-.:i nun:r:r:J-J'.ll1 ~ ~-.:i bbi?l:r:::~u9 nn1'6il 'i:'6"ln9'Wn-.:inn:J-J'll1 ~ 
b'Wl9l'Wb'fl-.:J bU'Wb~'"1'WiJ~"llJl1~~~ iJ'1'J'd1:1-J~"llbb'lil:::iJ~M::;111~ U'WV1~nni:r"ll'El-.:Jn1:r~-.:i~11?1'Wb'fl'l 

q q 

i'.J:jl';J l9l'fl~1'1 ~8U~18 fl'W'flzj'fl~1'1 ~8U~18 U'W~'WJ1'W"ll'fl'l '"1'd1:l-J~'el b ~~.:! 1.jj:jl';J l9l'flzj rlUn:f:f:l-J'Jl1 ~ 
~ l9l'Wb'fl..:i'fl1~£.J'flzj'fl~1..:i~'fl19 tl frntl~tJ'W';Jn:il';J i?lni:rn'W1~l9l:r..:i l911:l-J'l ~ni'lil ~'fl'W1:i-i1 ~ b~'Wbbri i?lr;i 

1~l9'nbbU-:JU'W'"1'd1:J-J~"ll1~nu~~'Wl91'6il'flC?ib'd'lil1 (One grain ten thousand) vi1n~1'Wvi~nni:r"ll'fl-:J 
bb:J-J '131 'i:'"1:r1u 'i:'fl ~ n'tfbb~'d9::;b~'W~11n~ b~mnu';Jnv:j'Vln bb'6il:::bM:r11Jn9~'fl b~mmn 'W'fln91ntl''Wii-:i 

:i-i-:ibu'W1tln-:i1~fandiJbbi?liu&i~"ll b~n::;'Vln'"1'W 'Vlm~'fl'll1~ bb'6il::;'VlnM1~m ~9~-:Jbb~'dbU'W~u'fl-:i 
q i.I i.I Q q q q 

1r;i:J-J'i:'6ilnn'Wv1-:i~'W ';Jn:il';J [91 bb:l-J'"1 'i:'1'J:r1u'i:'fl~n'ifbu'W1moi!:il';Jl9l'fl~1.:iiJ~ ~ bb'6"l::;iJ m1:1-J~"ll1?1'6il'fl(?1 b'd'6il1 

'i:C?im'U'l"n::;nin1?11'£.J:J-J'fl1vi1m'lil::;ni:rn'Wmm:r bu'W1~b~mmvi1m1'W 19'W'lil:::b~tJC?ibVl'lil'dbu'WJ1 

-----------------------1i:JaldW"1d61~1+1a11wi:ie'i11UJ61ITTE111ei:ma11wr-ie'imo1&iG -·1------
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v\'11'!Xti1Vl1 'HJ n t.Jti tJ bbfl ::;~ 1?16Ji :W~ ~11~ b~ n 1iJl~~'W22 'Wtin91 nemn~ tl'l'f:l1Vl11b '!Xfl:::b~tl !?1 

£J~r!1h:::fo'll11~n b<Ji'W 

1. v111'1Xti1V11ml'!mu'W~'Wb~n rlb~'W1'1!~61lr;itit.ltitirif~bbm1'Wu1n ,, ,, ' .... 
2. m:::l'l'W 1:::uutiti ti mV111vi~ 1::;uu 

q 

3. v1111Xrlm1t:J~l'IJ1fl1m~:w~'W v1111Xu1n'lj:iA'W hJm:::V11titl1utiti 1 
' 

4. b~m~'ll1~mV111 

5. v1111Xrlm1f11?1b~tinti1V1111:i.Jrl~~bbUflnUflti:wbdtin~'W 
6. uti~n'Wm1n'Wmmn'W1u 

7. uti~n'Whri b<Ji'W hrim::: bvn ::; ~11~ 11?1~1?1'l~m11 Vfti~1r;i~ bU'WIX'W 
,, ' 

s. v\'11 '!Xrlmm ru'llti~1l11'Wti1V111V1'V'lti bV1m:::v111 iX bVl~tin bbfl::;~'Wbb'il~ bbN 

'Wtin91 n,l'Wr-11 bb'W::;1l1 b~'ti~~'W 11 'W~1 l'!u1::;r.l1'1'W~'l'WbU'Wu1::;'i:ti'll11!?iti l'l'Wbti~ ri 1tiu rifr;i 

ir~ ri:w bbfl ::;u1::;bvi V'!'ll1 ~ ~~1fl'blJ~~1?1n~tim1~'W~ ri1tiu rifr;i 'i:1?1ti ~:w IX'W~ rifr;i b~:w IX'W~ti1V111 
b 'V'l 11::;mV111rl 1Vl'W!?1'1l:::l'J1~1 l'ln :W~~tf ru CU1Vl1ti1911'1.JCU1 ruiJl'JtJ :W'WMtlV11nn'Wti1Vl11~ ~:W !?1 fl 

lV Q.J <V 'l 'I 

nu rir;i1:w !Xti~ m1~ bbVJ91~'11ti~ l'l'Wbti~ bbfl::;n1rn'll1 ~1iJl ri'W~,l'W9::;'V'lunu rir;i1:w bU'W~M!l1'V'l 
~:WVl1~b)Jb)Jl'!1::; V11ti9nn1flb~:W ~1mrn~9::;rJ~1l'ltit.l1~~~1::;b~1 n'Wtit.l1~~~1::;b~1~1Vl'W1 
1'Wfan1uefi1iJl b'111'V'l¥ti:w~9::;~1l1 bbu~u'Wrir;i1:w~'ll,X'W1 '!Xnu b~ti'W:w'WMtl ri'W1 V1'Wfi1iJltit.l1~1:i.Jrl 

q q 

b1ti'W1'11 bb~ bb!?i ~ l'1Xn9::;bu'W~ l'l1 9::;bu'Wri'W~ boif 119 bbfl::;ln11:w'll1~~~V1:w !?1 ~~,l'W9~ bu'Wri'W~ 
rl1 ::; butiu1tl'titit.l1~~ l'l t 'W:w~ dbu'W~ !?1~~~ !?1~ bb:w ri tri11u 'i:ti ~n~!Xti~m11iX:w~Mti1iJl boif 11un~ Vl1ti 

~9tif9 'i:ti'll111 ~tin11 "'1!1l'lti1" vi1ti'W'V'l'V'l1'W tl19:::bV1tiu1iJlnuubJJbJJ1V11ti1911rubJJ1ru ~'W 7 

zj~9tif9 'i:ti'll111 1iJlfl'W'V'l'l.Jb'W 11 'V'l .V'! .2515 'i:1?1m~timtl'W91?1V1mti~~n~~niii1Mtl~~'Wrn.ln'Wti11~~ 
~bl'lbnm6 "1l''Wtitin91nri'1umdtiti1t1 60 11 bbfl::;1u~'Wb~ti ti1mm ti'i:1um:w1m bbfl::;m::;v\'~ 

CV 'I q 'I 

u1::;bvi V'\'11'f:l~'ll1'l 1'l~~ 'i:!?'lti~'f:l'Wbb:w ri tri11utti ~n~:w1n~ 1 o 11 l'l'f:l'We-ll'Wti11'J bntiu 10 11 bb~'l 
zj~'ll~~ti n ~1'l 1r;f11 btl'W-1 ti~~ rimbviu9::;ti1 l'J~'Wn'W1u1:i.Jn~ -ll'W1iJlfu'llti~'11'1bJJ1 m]J bU'W'llti~'ll-1 bJJ'1'W 

bn 1?111~ 10 tit.l1~V1<l~'llti~-ll'W ii'Wn~ti b1ti'W1'11~'11111'1"loifti~ 1 :IY'W~ti'llti~'ll'1bJJ~fum1u1::;m'W 
91n~r;im•f bU'Wn11l'lti'l.Jbb'Vl'W~1'W~-ll'W1iJlv11fl~1u 'i:1?1ti1iJlvimvi~1l'l<Ji'l~ 1 o 1l~1?1Vf1t11'1X d~ti 

q q 

'll'f:l~'11'1ru~1Vlru~~!?1~'WVl<l~1'W~1l'l'll'f:l~-!l'W m11::;mn~m1ti'W1'11oifti~ 7 e m1u1::;b~'W~'ll!l1'V'l 
Q.I Q.I q 'I 

'llti~-ll'W~ i;,l1'Wm 9~1iJl bU~tl'WbbUfl~1utit.l1~im~~ -!l'W<Ji1~ bU'Wr1'W~ 1?1oi!1ti::;htit.l1~e !Xti~'f:l1 ~tl 
ti1tin~ 10 1lb~tiriti'W 9~1iJlfi''W'V'lrn1ti'W1'11'1'ti~ 1 e -ll'W<Ji1~'i:~b~1bbfl::;tl1~:wb'V'l'llbVl~tibn'W 

q 

mrnue1iJlbbN !?'If! b991n bVll?J mm.!~ b~m'1'ti~nu~n iii1Mtl'llti~-!l''Wri'WVl<l~ bfl1 bU'W~n iii1Mtl 

~ bri1 bbri~~ !?'l'llti~-ll'Wri'WVI~~ bbfl::;1iJl boif 1~~m1ir:w:w'W1'1lti~-!l''W:w1nn11 20 rif~ '1'WVI~~ 1 'W~u1:::'1l:w 
q q 

'llti~b11 b'111~!?1~'W11 "~n 1 'llti~t:J:W~1?1u1?1num911tlb'V'ln::;n~r;i119::;'i:1?1'Wti19116(9J" 
1iJl~'Wb<Ji'We -ll'Wnu1::;V1f111?119:w1m'W~1?1ti::;hhltitin b'111<Ji1~r1M1:w~1?1~~~m~ti91~ 1 
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t11V11n~1'if;Jn"ll'fl'lb"ll1~1?1u1?1 b"ll1flr.i'lr.i::::~1?1nu'if;jn 1 en L"ll11ilfue'.i1?1"l!'elu Lb'IN::::L~'fl'lr.i1nm'l~1?1'flu1'ld 
b"111~'11il Lf!1:.d'.1~"1lll1'V'l~'flu1'1 LLVfr.i1''1 b'iNt.J L"ll1"1111?1 L1m.11"11"11'fl'l~"llll1'V'l-if'fl~ 7 LLif~1 L"ll1r.i::::u{ju°ii 

1?l1:J..JV1~mb:Wflbfl'l1u'i:'el~n~mri'l 30 t!V11-'fl:J..J1nn~1tl''W L1'fl'W1"11~"11ll1'V'l-if'fl~ 7 ilflr.i1:w~1~'1:):J..J1n 
n~1L1'fl'W1"11-if'fl~'W 1 ~n 6 -ir'fltl''W 'il'W~r.i1''1bb~r.iL1'fl'W1"11~'W 1 ~'IV1:J..J1?1rhr.i:J..J'flzj1m1'fl'W1"11-if'fl~ 7 d 

b1'fl'W1"11-if'el~ 7 dfiil'fl M1:J..J~~fi'l'l:J..J~:J..J\j'ln1 Vl1'flfl'.l1:J..J"l!'el1Jfi'l'l:J..J fl'.l1:J..J"l!'el1Jfi'l'l:J..Jf'il'fl'el::::t'J 

bfi'el !?i'1 N~fj l?l cffel'.l tJ fl '.l1:J..J"l!'el1J fi'j"j':J..J'Vf 1-'fl bU ~1" 

b 'WVl'W'l~'el fl'.l1:J..J ~ l?l~~'l b Vlll"ll'el'l~1'l1'Wn'l:J..JU1'1?11'Wrl1 (Encyclopedia Britannicas Great 
~ . 

Ideas) n~1r.i Vf ~1 1'W 'i:'INndtiiiJ flr.J1:J..J~ ~n'l'l:J..J~:J..J\j'lru iJ b~t.1'lflr.i1:J..J~~n'l'l:J..J 'i:1?1t.1~r.immt.1rnV1t.1u 
bU'WfX'W~1 flr.J1:J..J~~n'l'l:J..J'Vl1'1n{JVl:J..J1t.J V11'fl'Vl1'1~'1Nn'l'l:J..J LLIPir.i'fl fr.i L'el61!1~1 n~ui'.Jf!r.i1m~'W~1 

"flr.i1:J..J"l!'el1Jn'l'l:J..JU'l::::m~~1bbl?l'l'fl'flnm'elu1'1~t.1u~1t.1 ~'Wf'il'fl ~nzj'flV1d'l"ll'el'l'l::::but.1ubb'IA'l~nn1'iN 
~'l,r'l..!fl'W~ "11 Li'lu~fj l?l~'fl 1?1 ~1 ~·Mnu ':i':::: Lutiu·n'fl'I~ n "Jr.i1'1Nfi'°l::::1cffe1:w1~'1 ~~nna..1~i1\J'lruV11- 'fl 
M1:J..J'l!'el1Jfi'J'j':J..J" 6 

'W'flnr.i1ndr.i'flfr.i 'i:'fl61!1~1 if'ln~1r.iH~n~1 "iJLL'Wr.Jflr.i1:J..J~1?1mn:J..J1t.J~,11il~1mrn:J..J'fl'll~tJ 
1cffe1~'WVl1'flu'flnn'W1cffe1 M1:J..J"l!'fl1Jn'l'l:J..Jf'il'fl V1d'l1'Wflr.i1:w~1?1~'ln~1r.itl''W ~~rn1'V'l flr.i1:J..Jen~n • 
~fjl?l ~'W~ll1'V'l i'lf'Wl?lfm'IN ~"llll1'V'l flr.i1:J..Ju'l'el'l1?1'fl'I flr.i1:J..J~'fl~1?1tf bb'IN::::~r.inn:J..J f'il'fl bb'Wr.J~l?l~if'I • 
1ilil1fl 'l1lfiu1 t.11 ~m::::r.l1'11cffe1 VJ n fl'WfX'fl'I m'l~'W LLIPin~rntl'W~1 b "111"'1 ::::V11 bb'iN :::: ~ l?l'fltjnu ~'I l?lN 

-if1:J..JnrnL'Wr.J~l?lbV1~1tl''W 'il'W1cffe1Lbri f!r.i1m~h'i:~n M1:J..Jl?l1t.J flr.J1:J..Jb9ut-ii m'l'Vl::::b'6'l1::::fjr.i1'Vl 

'6'1'1fl:i'1:J..J f!r.J1:J..Jtl1Ln~t.11?1 flr.i1:J..J'i:nrn M1:J..Jbn~t.11?1 "1'1N"1 fl'W~r.i'W1Vlaj~r.izj'ILL'IN :::: 1'Wr.i1t.1'flzjnu 

~'lbV1~1d ~'11'W~~l?lbb~r.i ~'Wv\'11~'V'lr.im"111Uf!r.i1:J..J~"llbb'iN::::Ub~~n1'V'l" 6 

• • 

b'WL'iNnd il~'l~'l~:J..J'el'lb~'W1cffe1 ~ufX'fl'l1cffe1 nu~'l~:J..J'el'lbi-i'W1il1cffe1 ~ufX'fl'l1il1cffe1 u1'1fl'W~1?1 
~1~'1~~ufX'fl'l1il1cJltiJ!?i'1N'flzj ~'i::J..Jbfl:i'l?J~ 'fl1'~'i:m~'iN bl?lmfl?l~ ~'elf! 1?11frJ'W "1'iN"1 IP11'l'flzj1'W 

n~~~d 'V'lr.Jm"ll1~n~t.1n~1bll'W'V'lr.in~~l?l~'l~btl'Wt'lr.i1?1'W (Materialist) jjfl'W~'W 1 ~~1?1~1~'1~:J..J'el'I 
tii b~'W ~u fX'fl'l 1il1cJlfi bU'Wflr.i1:J..Jr.i1-'I b'Vl~'el'Wn'W 1cffe1 bbri 'V'l:r::::'V'J'Vlm~1 b~1~'el "l!1'W~'el 'V'l:r:::fl1'~ i?l 
Lb'IN::::'W1mf'!J'W ilm:r'i:rXLnt.1'ln'Wn'IL~'fl'IM1:J..J~1?1~'fl'ILLuudmnn~1 2,000 tJ LL~r.i "11ru::::dL-ir1 

~l?lr.J'l'l'jj'~ 21 'V'lr.Jn~~l?l~'l~bU'WL'lr.ibtl'Wl?l'W 'i:1?1m'il'V'l1::::'elU1'1~'1'WnYJ~n~ ri'1~'11?1:r::::wt!n~1~'1 
~:J..J'fl'I L~'W1cffe1tl''W i:.J~ 1?1~'Wmr.i1n 'i:'INn~:J..J'fl'l1il Li-i'W LLIP1~1 fl'W~r.i'W1Vlajnif'I Lzj'el~1 Lru'V'l1::::~'l~u:r::::~1'Vl 
~:J..J ~~"ll'el'I b"111fu1cffe1 Lvhtl''W~ bU'W"'l1''16 

'Vl 'l'jj'D Lb:J..J fl 'i:fl:r1u 'i:'el ~ n~n~uu:r::::~1'Wbb'Wr.i m1:J..J ~ l?l~'l~'fl'I LL'Wr.i-if 1'1fX'W1 ~ cffe1r.it.1n'W'flU1'l'iN'I L'lr.i 

'i:'IN n~ L:r1b~'Wbb'iN::::x~n1cffe1 f'il'fl fan~:J..J'fl'I b~'W~n fl'.lU1PJ:J..J'i:1?1t.1f!r.i1mtl'Wul:jtrn,;n'Wbb 'iN:::: ~'I L~1 :J..J 
~'ln'WLL'iN::::nm::::V1~1'IV1~'WnuV1m'I ~'ILn1?1:J..J1r.i1n'i:'iNn~:J..J'fl'11ilL~'W V11''fln~1r.i~n'Wt.1V1d'lnf'il'fl 'i:'INn 

~ Lll'WL'lr.i LU'Wl?l'W:J..J'el'I b~'W1cffe1 Lu'W~r.i'W~ L-if :J..J-if'Wn~1 ~r.i'W'i:l:'ln'Vl1'I~ l?lfj '1:J'1:J1ru~:J..J'el'l1il b~'W Lu'W~r.i'W 

I. 
I 

------------------------1-181dlHVldtflm8HWAtlllillt1lAf::lllEl!mSllWFttlft9\')J~ef1' ______ _ 
ns:ns:Joms1sruau I I 
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Enl''ilS 

m.JFlfAsluf aC1f18 
ll 1 , i.J 'll 1 6i 111 ii 111 - 11 'll Jl 1 'l'j 

~ m~.r f?I n 1~r.i 18:1-.11 n n11"lJrei-.:i.r nn1 flrel"w1:iJi'.l~~'W~ f?I n.o~ A'JU ~:w 'Lfln~~rei:w~rei:wVJnrei th-.:iU 

LmH ~rei 1~bu8u"lJrei-.:i.rm'J1fl ~-.:i r.ireifr.i 'Lrei'11111 b~8n11A'J1:w'llreiun1rn m11P11~V1unn-.:iAr;i1:w 
'l!reiunn:w ~rei b1rei'W1 "lJ~i1 ~ r;1J'1,{1wfom1i'.l~"lJn1'V'l ~ bbfl~i'.l A'J1:w~"lJ L~1~reimhr;i H11 Lcirei A'J1:w 

~ ' ' 
'l!reiunnmJn~:wL~rei'W ~flnn:w m1u-.:i~u1~tJBu~1P11:wn{]V1m8 mrn'V'l'Vltl '1fl'1 n~OO-J'W1 

~'W:W1 bbVl91'-.:J bb~'JV11n:i..JiiMtltJl]u~ l?l1m~bU81J"lJTJ'l.rm'J1fl n1:iJi'.l A'J1:Wr.1'1 bU'W~"'l~~rei-.:ii'.l 
n{]i?h-.:i 1 l?lfl'elf?l':i'~8~L'Jfl1 50 LI ~r.ireifr.i 'Lrei'11111 ~reimL:wA'Lm1u'Lrei~n~ 'V'lu11 fl'l.lvi.rm~n 
., .... "" "' "l .d .... .... ., ... . 1'1"'' 
bl?l\J1tl 3J nr.i~b "ll1 b"'I bb'Cl~'V'ltl1 tl13J'Vl"'l~b'°11'iW '°1'J13-Jtl f?lfi'i'i:IJ"ll'f:l\Jfi'i'i:IJ"lf1 fPl b'll:IJ'fl bb'Cl~ bl?l'll'iu b 'J'J1 • • 
fl'l.lvi1:iJ b"ll11r.i bb'Cl~ 1:iJi:i '°1'J1:1J'V'lt11t11:1J r.i~ 1:iJi:i·fovnti6 

Lb:WA 'LA11u'Lrei~n~ L~rei11m11?1'1N~'i l?l~TJ tJ1l]V111'tlreitJ1-.:iV1~-.:i Lbfl~~'i l?l ~reitJ1l]V111'tl~ 
~-.:i1Vlaj~~f?I ~-.:itT'Wm':i'~Lntr-.:ii'.l~'il?lreizj Luwifa~~r.i'l111L11i.JA'J1:w~1mrn~r.i ~tJ1~nreium1 
~i.!1-el f"lr.i ntl :W'\i~tl ~'J'Wbb~'J-.:JV11tJ 1l]m 1-tTLLfl ~ A'J1:w-el f"lr.i 11tTb~i.irei bbi?lm bf?l l'Ji.JTJ'lojf 1i.im1i.ir.i 1-'I 

~11 :W'\iMtlVJ n A'W~'J'Wi'.1~1mr.itT'Wrei zj LL~'J A'W~ L ojj11r.i A'J1:wr.il -.:iojjreiU ~-.:i ~1mrn~r.i ~foM1~tl'J81~ 
bbfl~A'W~ i?1'1N~fi l?l'elzj ~'J8~ l?lfitl.J tl.J1n.lbbvl\JU1l)V111'tl ~Tl A'W~rn'':i'~ b1rei'W1"lJ~"lJJl1'V'lojj'el~ 7 bb~'J 
m1~h-.:itJ1l]m1-tl ~rei A'J1:W'l!reiunn:w1'W'Lfln~:wrei-.:iL~'WU Lbfl ~m1foM1~tlr;imu'W~'Jm~n 1 

"lJrei\Ju1l]i-n~tltT'W6 

'°1~b~'W1~11A'J1:Wl"lJT1\J"'lTJfr.i b'el'11111ilt~bllf?l~'W.Vl'WVlVl'Wbf?I Vl1n~TJ8 1.A~Afl18TJ'eln 
.:::,I 9,./.:::l..:::.. I ~ I .:::::,1.:::::-1 

:w 1r.i 1nn11 L':i'8 'Wl'll 'J l?l "lJ rei -.:i l?l'W LTJ'I rei 81-.:i ~ l?l ~ 1VI ~ L 'V'l rei ~\I Lb~ 'J'l'Vf 1~"lJn1 'V'l 'Vl f?I Lb fl ~ A 'J 1 :w ~ "lJ 

b~rei~r.i ~1~~rei'W1 ~nuVJn 1 mJ LLfl ~r.i 1 nm:i'"lJ'J'W"lJ'J18reit11-.:i i?lrei Ldrei-.:i L~rei 1~Ln f?IUtl.Jtl.J1Vl1rei 
' ,, 

-=:., -=:., .c:::!I. .<:::It. .c:::!I. ii" .:::,I i.I 1 I 

'J91:i'bl..ltl.J1bl..l~\J~ (?I 'J'°11:i'bl..ltl.J1bl..l"lJ'el\J b"lJ19\J b'V'l:W"lJ'Wl?lfl~ (?I b'Jfl1 f?l'J8n11b:i'l'J'Wl'ell'J1\Jbl'el:W l?l'W 
4"' -=:.. 0 .<:::!t. IS' -=!A 

8Tl :W :i'1J A'J1:Wi;_if?l'V'lfl1 f?l"lJ'el\J l?l 'Wb Tl'! bbfl ~Al 'J91 :i'bl..l"lJ'el\J A'W'el'Wl?lfl'el f?I b'J fl 1 

n 1:i'b~Utl'J8~V!Un'Vl'W 1 ~1~~~ ~ f?l"lJ'el'I bb:W A bA :i'1ui.rei ~ n ~bbfl ~ L~mm m n~ ~ f?I n~rei 
' ' 

A'J1:Wb~b"llfl1b1J1Utl.Jtl.J1~ r.ireifr.i b'el'11111 b~8'WH11 " Ignoramus" vl1l~bllf?l'el~'ln1rnfl ~:Wil'1m ':i' 
(i?lr;in "llrei-.:in) i'.1~1 LV11?1mr.i1nm1n'Wrei1V11:i'~~f?I 'Li?l-.:i~-.:i'Vl~'Wbbfl~V!m-.:il?lfl'elf?I b'Jfl12

•
3 L'W'Vl1-.:J'V'l'Vln 'qJ 'qJ 'I q 'I 

f"!1~'W1'V'l:i'~~'VlnL91'VlNb'fan11 "rei'i'll'l11" 'V'l':i' ~~'Vlm9'11?1f~!L'V'l':i'1~m:i'1~reirein1tJreizjnunn:w'l11~ 

i'.l~'i l?l~ ~8u~18 reizj nfl1-.:i ~'W 'V'l:i'~rei-.:i f'i"vi1'Wl?lf~!~'J8m :i'~m~n l?l'WLTJ'I ~1'WltJnum:w V11'reim8 

nu1r.i "ll'I~ reii'.Ju ru ru 1 ¥LL9-.:i1'Wfi:i':i':w'lf1 ~r.i'Wn'lll1'J~lJ'V'IW1'W~1'WVl~'W-Vlm'1 ~'I bU'W 
~ ~ 'lJ 

~'el'IL~mn'W ur.ir.iu'WunYJ~n~':i'~~u'Lfln L'li'W Fritjof Capra 1~8rei:wfoLb~'J11~-.:i~un'i'Vlmfi'l1~1?1f 
' 

'Lr?lm'!l.'1"11~'\111-.:iYJ~n~1 33 'V'lmm:wvli''WA11LLfl~'i.rm~reirk-.:i'Vl~Mfji?l1-.:i 1 ~'Wmtl''Wil'W1:iJ~1mrn 
rei fiu 18nn:w'lf1 ~1~~-.:i'Vl:w f?I Lb fl ~~-.:i~ ~-.:i vli''WA11tT'W.IJ :nu t1J t1J 1"1Jrei-.:iuntJ n'll r;lJ'Vl1-.:i l?l ~~'Wrei rein L 'li'W 

'V'l':i'~'V'l'Vlfib9'1 bbfl ~"ll-.:i~rei LU'W~'W 1~ vli''W'V'IUVl:Wf?I LL~':ncirei 2,500 um bb~'J ~-.:i1~L~'Wrei bb'W~i1V1fu 
' 

~~r.i ~vr 1V1i.l1~1 'Wm:i'~ LLfl~"llll1'V'l\J:i'ru1m1'elt11-.:irei-.:i f'1 n:w1~~i!U"l~~rei-.:i bU'W~~i'.l m1:w !m-.:i~ 1Pl 1r.i 

bU'Wreit11-.:i ~'Wrein bV1ureir.i1n A'J1:w¥'Vl1-.:i'i'Vlm f"!1~ l?lfmrn'V'l'\118., 34 

c:hunms11wm;im1J1Eion 
I 86 I http://www.thaicam.go.th 

'lJ 



Enl"ilS 

111...1FlfAslufaC1na 
n ~ i " 'lf 1 Ui tl1 1! i;i - fl 'lJ 11 1 w 

U"'l,U'Wfl'W~ b -if 1in ~ m~n bbil fl bfl'J l'lJ b 'fl~ n~i'.J'fl ~ii~ WJ1illbbl91 n'U1'Wbb~'J rl ~il~"'l ~iJ 'J~l'.j n l?i' 

r.i1nm'flum1i1¥b~J-J'fl'fln1iJ bzj'fl~1r.i'flfr.i b'fl'111~1b'fl'lrl~'fl,m1"J1Vfd'.l'Wb'll'Wi!'W b'l"n1~1miru~~'fl11'.J 
~ q 

bn'flu 60 ti v11'W1~~i?l~'W1r.ib~'W'Vl1'1'fl'flm1niJ'J~bvH•1nlu'W 'W¥'flw1nm~'fl fo-h b'fl'111~1 
~ q 

1iJ-0''1~'Wb~l'J b~l'J i?l'W1J-J 'flTvffo11~ l:.J hiJ u~~'fl bii1m b~'flY1~r.it!'Vli;i~lJ'fl1vr1'J~ l9l'Wb'fl'lfl'W'WU~1 
~1mrn~r.i~ 1-if~1Vl'W11 'Wt~ ndnt~ bi?ll'J 1-if 1l9ln~u1 'WVl'fl'I ~'WbU'WVI~ n ru~i!'W~'I ~'fl'! ~m'JiJ 'J~l'J n l?i' 

q q 

1Vfb-if1nwJ:l'.l'l1b1Jb1J1 bb~ ~11?J.,i'Wn'J'JJ-J1'WVf 'fl'l~'W,r'W 1 ci'1vrfuiJ'J~b'VI f"ll 'Vll'J~ fl'J1iivr~1nvr~11'.J'Vl1'1 
~'J ~111'1"1 u 'J'J'WU 'J~'W1n'W-if1'J'1f 'flii~'fl bU'Wvr~ nii 1urnu'W~'Wtl bbi?lur.ir.iu'Wi!'Wm'Ju~tJl fl l~ 

qq q 

b1.J~l'J'Wl1.J'flu1'lmn 1.J'J~b'Vlf"1l'Vll'J~.if1'J ~"11 ~n~ii'Wl'W'J~vr~1nvr~11'.J vr1n1~~mrn'J~~'Wn1'J 
' q 

b '1"11 ~iJ~n bbUU m~m~'W'VI ~l'Jb Vf m n~'W ~'11'W1~ l'J '"l ruri 1'll'fl'l'fl1Vl1 'Jmiivr~ nvrti'W-vrm'I bb~ ~'fl'! (Pf 

fl'J1i1¥~1'W9l911"'l'Vl1'1'W'Vlnf"11~'W1 nii-0''1m:i"W'J i?l bbi:-J'Wl'Vll'J bb~~n~r?l i?ll9l'W b~'fli11miJ'J~l'Jnl?i' 
'lJ q ul q 

1-if 'Vl1'1A~Un1 Vf m n~'W i.hr.i~ bil'W1:! n bb 'W'J'V11'1Vl~'I~ 1vrfu fl'Wl 'Vll'Jl~il 11iJ1 -if1 'Wn1'J'~ bb~~1l91Jl11'.J1~ 
iJf"11ru1 bf"1:i'~~nr.i'W'fl b~l'J'l1n'W'Vln 

~ JJ) q 

~'J'flU1'1'll'fl'ln1'J1bm1~iXl911i1vr~nvrti'W-Vlm'I hflm~~n'Wt'W (Osteoporosis)21 bU'WUqj'\!11 
i.I 2" ii ii !1' 

V1'11'W"l111'.J bb~~vrtl;)'lur.iiu'W'Wumn~'W v111ii~'lbum61l'Wu'W? l911i1f1i1Jlfvr'J'l~btll'Jn'I (:59'1) n'Ci1'J~1 

'.'ll9lbb~~m~~n~A'J1ii~ii~'Wfin'W" m~~n~riru~iiu'11d'.l'W vrm'I (bb'1i'I bbU'W 'flzj-if1'11'W) ii1n 

n~1bd'flb~'fl b'll'Wn'W bn~'flbbi (Minerals) bU'WV!m'lmnn~1tl1l911~bb~~i:-1~1l'.f bi'.J'flb~'fli?lbb~~bd'flb~'fl 
t.inv111Vf~riru~ii~ bu'Wvrti'W (b~'fli?l bU'Wmi?l) r?l'!i!'Wi1'1n11'.J~'l~'fl'l1.Jfu b~'fl 1Vf b~'fli?l~ pH = 7.4 

(bU'WVll'Jl'lb~n) ~'l~'fl'l~~1mn~'flbd (Minerals) 1'Wm~~mb~~bd'flb~'fl~b~l'J'J-if'fl'l'fl'flnii11'W 
b~'fli?lbb~~J1f11?1wi'l1'Wi1'1n11'.J r.i'Wn~1~iil?J~bn~'flbbii?l1'1 1 n~u~'W t11vr1mnlD''IMv111Vf 

b~'fl i?l bb~ ~J1 f1 i?lvr-i'l1 'Wi1'1n11'.J bU'WVJU'W'flU1'1 i?l'fl bti'fl'I bi?l l'Ji'.l~l'J'll'fl'I m 'J~ii m'Jn'Wb'llm~ii 
n'J~~n bb~~bd'fl b~'fl~ b~l'J'J-if 'fl'lrl~'I b~l'J bn~'fl bbi (Deminera lization) mnn~1mnnu~~~J-J'll'fl'I 
i1'1n11'.J (Mineralization) nii-0''1~'fl'l~b1J L~l'JL1.J'Vl1'1U~~1'J ~ LLIN~~"'l"'l1'J~mn~ul911i11iJ ~'Jl'J 
bi'.J'fliJ'l'i'fll'J1VfbU'Wb'll'Wd'W1'W 1 ~'lbfli?lJl1'J~m~~n'Wt'W (Osteoporosis) ~'W b'll'Wb~mnum'J 
u1bJ1A'WJ-JrJ'Jbb~~bd'fl~l911'~'1 ~'lmiJ'J~'W~'I v111Vfb~'fli?lbU'Wmi?l (vru'W) i1'lml'J~'fl'l1.Jfunrn-C?l1'l1Vf 
~ili?l~Jl11'.J1'W 10 1'W1Vlbi?ll'Jll91 e-l1'W Buffer effects 75 76 b~'fl1Vf pH=7.4 A'I~ ~'lbfli?ln1'J~~11'.J 

q 

bbAm~l'Jil"'l1nm~~n (Deminerization) bb~~~n1'J~qjb~mbA~b~l'JJ-J'Vl1'1U~~1'J~ (Calciuria) r.i1n 

mnml'JU bVll'J'lJ Aillrl1'Vl1'1'fl1'\!11'J'J~'\!1~1'1-if 1'Jn~'fl'l~Vl'IM ~'Jl'J1~n1'Jbbil fl bfl'Jl'lJ b'fl ~n'6{ 300 nfii 
q q q 

(1 oo nfii-if1'J~U) A~n~'Jl'J'l1'll1'JrY'Jui?li:-i~mn~'fl'Vl~b~1:iJ..Ui?l~ (Gomasio) 25 nfii bml'J'lJbVll'JU 

nu'WJ-JrJ'J 1 bbn'J 'WU~1mii1'Wbbfl~b~l'Ji11:iJbbl9lni?l1'!n'W bbi?l.if1'Jn~'fl'l~bbiln'Wb~l'Jii~'ln~1mn 

rl'I 7 bvl1 bb~~A'J1J-J"'l1'1'Vl1'1Vl~n1"111n1'J~1i1'1n11'.J"'l~H'bbA~ b~l'JJ-Jl~~~'fl'I~ bbilnUb~l'JJ-1 

bU'W'fl'lrfiJ"J~n'flu rPl'll911'J1'1 

t·· --'-· 

_______________________ _,_..suuTlillUJms11wocl111uu1ooi1a:ms11woclmmao._._ _____ _ 
ns:ns8ocns1sruciu I 
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El,11"n5 

m..1Af Asluf af1ne!i 
o,ilJ'll1iiiti1!l'!ii - 'llll1~ 

iq1'i'il1Vl1'i 

LL:Wnth~u:w (:wn.) 

LV!~n (:wn .) 

'V'l~ .. N1'W (kca l) 

'V1'fil..:JLLl?l..:J (:Wn.) 

ttl~~'W (nf:w) 

~..:in:::~ (:wn.) 

l'll~'W (nf:w) 

l'll~'W~:w!Pl'J (nf:w) 

l'll~'WhJ~:w!?l''JL~..:Jsif'fl'W (nf:w) 

~ALfl'i;'H !Wfl~'fltl (:Wn.) 

A1flu1m1?1~1?1 (nf:w) 

1u'fl1V11~ (nf:w) 

';)1?11nm'fl (:wAn .) 

LbAbJVl'W (:WAn.) 

"' "' "" 'J1?11:wu'fl (:wn.) 

l'Vl'fl:::ilu (:wn.) 

1u'fl:::~u (:wn.) 

htu~1fa1';)u (:wn.) 

1mt?l'fln:nu (:wn.) 

l~~A LL'fl:nt?l (:WAn.) 

- - "" 'J1?11:wu'l1 (:wn.) 

LLAtlL~t.J:W (:Wn .) 

c!1Linrns 11wntimo1Eion 
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L~3JFI LFl'ilui'el~n~ 

206 31.2 

4.1 

379 146 

0.2 0.7 

9.5 7.89 

2.0 

13.5 8.02 

1.75 

5.25 0.29 

0 33.6 

55 .6 11 .2 

2.3 0 

2.8 74.4 

rn.5 14.5 

0.8 0.2 

0.23 0.09 

4 0.2 

0.07 0.38 

0.56 0.1 

23 

0 

266 286 



,, 
bb:W'"1tm1ut'f:l~n'i.f i11mu:i':::tJn1?11oi!l:wm:i'~bb'6'l~"llll1'V'l vi''lm:i'';JiJr.i1lu bb'6'l:::mn1?1~u:w 

'tl1Vl1:i' n1i?JVl1''tl'Elirur.i:::~'El'lj'.jn1:i'L1X (Give) ~i?I (Take away) l'Jutl''I (Inhibit ) bb'6'l:::Qntl'u tl''I 

(Is lnhibited)59 mruml?lbb'6'l'"1~'"1 (Lactic acidosis) r.i:::bni?l~'WL'Wi1'1n1Umm~'Eln~1:wbilmh'ITW 
Vl'Wn vi1'El~'El'ln1:i''V'l~'l:W1n9'Wn1rn1r.i:::'iK'Wi?11 U bi?IUl:iJ1'if'El'Eln~b9'W (Anaerob ic metabolism) 

1?11:wvi~~lJuC1Jr.in11?Jbb'6'l:::mrnunu~u'W111r.i:::il'iKm~'i..1finu~u b~'Eli1'lmmn1?1m1?1~'W 11?1Qn 

~i?l'V'l~'I (ll?lb~U'V'l~'lr.i1nm:i'v11'11'Wb~:w~'W) b~'EliU 'El'Elnvi1'!u~~1r.i::: "llru:::b~mn'Wmi?lbb'6'l'"1~'"1 
r.i1nn~1:w bil'EliXr.i 1r.i 1'if bU'W~1:i'~'l~'WL'Wn1:i'~¥1 '! ATP 'i?hvifu bU'W'V'l~'l'l1'W11XiXr.i 1r.i b ~'W ii'W~'El 
~u11X'V'l~'lnuiXr.i1r.i V11mnmrum1?1 bb'6'l'"1~'"1l'Y'l~'l:w1n ~ur.i:::bu ~U'WbU'Wln'6'ltmr.i'WU'El'ln'W1:iJ 
1~tl11?11'6'lL'Wb~'Eli?l~'I ~U~'ltJUtl''l~1:W ~U'fi'El'W bb'6'l ::: n :i'::: b'V'l1 :::Tl1Vl1'J ~1?1Vl1U9:::\)nrl1~i?lbi?IUU'Eli?I 
~~'El'IV11UL9b~'El1mM'El'Eln~ b9'Wb~:W~'W ~U~'!Qnl'Yu tl''IM'JUU 'Eli?I 

21 ~ I 

:i'~"ll1~vl'I 5 i'.JM1:W~:W~'WflrlU~"llll1'V'l 59 fK'li1'WVl1nb:i'1~Tl'l~~';jl?lVlj'.j~"llll1'V'l~bb'6'l::: 

j'.j'"1r.i1:w~"ll bn~T:J'lfl'W'El1vi1:r~'I 5 :i'~ 1'W~i?l~r.i'W~bm-n :::~:w\ln~'El'I :r~b~1?1v1111Xbn1?1m:i' 
m:::~1?1m:::r.i 1u bb'6'l:::"llmU'El'tln :i'~bu¥m~~nJ1 :i'~Vlr.J1'Wvl1L~bni?lr?J'6'lUll1'V'l :i'~bA:W~'l~l?ltl1 :i'~"ll:w 
v1111Xbn1?1mn-Ir:w-il'Wbb'6'l:::V11?1 L'Wbb!?l'6'l ::::r~i1'Wb:i'1~1mrnuN1~bu'Wm1?1 (Vl~'W) ~:w1?1'6'l (n'6'l1'1 ) 

q q 

vi1''Eli?l1'1 (Vim'!) :i'~bb!?l'6'l ::::i' ~,X'WbU'W~'W~1'W~~1~'1J"ll'El'l~"llll1'V'l '11'El'lbb!?l'6'l::: 5 ~"ll'El'l'Elirm::: 
vim~~1:w1:i'mU'WlM~'I u1N m:::~'W tru tl''I fn~1 bU'Wrel'Wl?lnu '!l:::i1'Wm:i'n'W~'Elti1'W~:Wi?l'6'l 
( ~a l ance diet) b~'El1~j'.j~ "ll ll1~~~,l',,; ~'El'lfl'WL'W~i?l~'d'W~'V'l'ElbVl:l-J1 :::'11'El'l:i'~"ll1~~'1~1 ;1:W'"1'd~:W 

q 

~'El'ln1 :i'"ll'El'l1X1~'f:lirm::: bv11i1'W 1:iJ1'li1?11:wfo'6'l~ ~ruvi1 '"1r.J1:W'tlmn :i'~"ll1~ bvi·ihilbn b~'Eln1M'r.i1n 
fi'1Jv:161l eYn 5r.i ~'6'l1~ J1 ~1?1rftl1 'iK1?1rfun 'iK1?1rflln bU'W~'W 

:i'~bAmllm~~bVlm ::: ~:w bb'6'l:::U'1t'lll?l vi1n11?1'Elzj1'Wmr.i :::~bn'W ( bb~'l bbni'lbfl'W vim'!) v1111X 

~'El'ln1:i'nm~vir.i1'W bb!?l1'W111r.i:::~:Wf?J'6'l i1'1mm:::1:iJj'.j'"1r.i1:w'Elmm~"ll1~11?1 1 b~:w~n V11nl1?1 

'Elzj1'W111r.i:::'fi'El'Wbb'El ('V'l'i'El'I Vl~'W) i1'lmur.i:::~'El'ln1'J:i'~btf¥m 

:i''6'Htf¥mbu'W:i'~~bV!:w1:::~:w bb'6'l:::u1t'l~u V11n~u'Elzj1'W111r.i :::~ bn'W ( bb~'lbbni'lbn'W vim'! ) 
' 

i1'lmm:::'Elmnnm1:H~1?1 bb!?l1'W111r.i:::~:Wi?J'6'l i1'1mur.i:::1:iJ'Elmm~"ll1~11?1 1 brl:w~n vi1n~u 
'tlzj1'W111r.i:::'fi'El'Wbb'El ('V'li'El'I VIU'W) i1'lmur.i:::'Elmm~bA:W 

:i'~"llmllm~~ bVlm:::~:w bb'6'l:::U'1t'l1Xr.i 1r.i vi1niXr.i 1r.i'Elzj1'Wmr.i:::~ bfl'W (bb~'I bbni'lbfl'W Vim'!) 

i1'lmm:::'tlmnnm~bA:W bb!?l1'W111r.i:::~:Wi?J'6'l i1'1mur.i:::1:iJ'tlmm~"ll1~11?1 1 b~:w~n V11niXr.i1r.i 

'Elzj1'W111r.i:::'fi'El'Wbb'El ('V'li'El'I viu'W) i1'lmur.i:::'Elmnn'W:i'~buiur.i 

:i'~Vlr.J1'WbU'W:i'~~bVl:W1:::~:w bb'6'l:::U1N~1:w ~u'fi'El'W m:::m1:::'f:l1V11:i' vi1n~1:w~u'fi'El'W 
q 

m:::b'V'l1:::mvi1rnzj1'W111r.i:::~ bn'W (bb<]'lbbn'i'lbn'W vim'! ) i1'lmm:::'Elmnnm~buim bb!?lL'W 

_______________________ ,f-lSLIW!lkJUlr-i:lSllWJ:lBllWLI1m:111a:ms11.wn8m.~)l8~-0~D~----­

ns:nS8\J81BlSfUC1U 
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El"ll"i"lS 

t11.JFlf Flsluf aC1f1~ 
n~~1J'l11~u1il'~ - 'JJ111w 

' 
111r;i~~d-lf?J1N:h..:imm~1~~mm~'ll1~11?1 1 bV'ld-l~n V11n:i'.f1d-J ~u'fl~'Wbb~ ('V'li~..:i V!ti'W) i1..:im1:1 

r.i~~mnnm~"lld-1 

'i'~b~1?1bum~~bV1d-11~~d-J bblN~tht..:iu~!?l V11nu~1?1~zj1'W111r:i~bn'W (bb~'lbbni..:ibn'W Vlm..:i) 

i1..:im1:1r.i~~mnnm~"lld-J bblPlb'W111r:i~~d-lf?J1N i1..:im1:1r.i~1~~mm~'ll1~11?1 1 b~d-J~n V11nu~1?1 
~zj1'W111r:i~'fl~'Wbb~ ('V'li~..:i V1ti'W) i1..:im1:1r.i~~mnn'W:i'~V1r:i1'W 

:i'~bfid-11~'V'l'5..:i..:i1'W'i:1?11:11P1'i'.:inuh1 (tht..:i) bb1N~1~'V'l'5..:i'i:1?1ffvn..:i~~d-Jbbri~u (liPJbu'Wbb~"ll~..:i~u 

~~..:i1~'V'l'5.:i~nb~d-J~) vh1m1P1~~'lb~l:l'V'l'5..:i'i:1?11:11P1NlUtJ'IJJ'..:i'!Xr:i1r.i (~..:iv111~1Xr:i1r.i~~..:i'fl~'Wbb~IN'I) 
bb1N~~~..:ib~1:1'V'l'5..:i'i:1?11:1~~d-J~'l'V'l'5..:imr.i1nu~1?1 'i'~bu¥1:1r:ibum~~1~'V'l'5..:i'i:1?11:11P1Nnu~u (th t..:i ) 

hhlN ~1~'V'l'5..:it1?11:1'V11..:i~~d-Jnu'!Xr:i1r.i (~rnumb~"ll~..:i'!Xr:i1r.i) v111~~u~~..:ib~1:1'V'l'5..:i'i:1?11:1m..:i1utruJ'..:i 
:i'.f 1d-J- ~1Jrel~'W bblN ~ ~~'I b~l:l'V'l'5'1'V11'1~~d-J ~'l'V'l'5'1'11'Wd-1191n'\Xr;i b'°l 'i'~"lld-Jb ~'V'l'5'1 bl?ll:l l?lN nu'\Xr;i b'°l 

(tl1N) bb1N~b~'V'l'5..:i..:i1'Wb1?11:J'V11..:i~~d-Jnu:i'.f 1d-J - ~1Jrel~'W ('\Xr;i 1r.i bU'Wbb~"ll~-J~1:w-~u'fl~'W) v111~ 
' 

'!Xr:i 1r.i ~~..:i b~1:1'V'l'5..:i..:i1'W 'i:1?11:11?1N1u i:ru5..:iu~ 1?1 bblN ~~~..:i b~ 1:1'V'l'5..:i 'i:1?11:1'Vl 1..:i~~d-J ~..:i'V'l '5..:id-11r.i1n ~u 
'i'~Vl'J1'Wb~'V'l'5'1bl?ll:ll?1Nrl1Jif1d-J-~1Jrel~'W (tl1N) bblN~b~'V'l'5'1'11'Wb!?ll:l~~d-JrllJU~!?l ( iJ1d-J - ~'IJrel~'W 

' ., 
bU'Wbb~"ll~..:iu~l?l) v111~:i'.f1d-l - ~1J'el~'W b~1:1'V'l'5..:i'i:1?11:11?1N1ui:Jutr..:i11?1 bb1N~b~l:l'V'l'5..:i'i:1?11:1'V11..:i~~d-l~..:i'V'l'5..:i 

d-1191n'!Xr:i1r.i 'i'~b~!?lb~'V'l'5..:i'i:1?11:!1?1Nnuu~1?1 (tht..:i) 1~'V'l'5'1b!?ll:l~~d-Jnu11P1 v11L~b~l:l'V'l'5..:i'i:1?11:Jl?l:i''I 

1utru5..:i~u bb1N~~~..:ib~1:1'V'l'5..:i'i:1?11:1~~d-J~..:i'V'l'5..:id-11r.i1n:i'.f1d-J - ~u'fl~'W bbd-Jfl bfl'i'1u'i:~~n~ ~'lbU'W 
~ fl'J1d-J~d-J r?JIN 1?11d-Jn'i'rn'll1 ~ b1?111:1d-1~1V11'i'1 ~rl 'i'~Vl'J1'Wb~ nu~1:1 ~~..:i bU'W'i'~Vl'J1'W91 n eYn 

b'V'l:i'1 ~ :i'~V1r:i1'Wr.i ~m~~'Wm~ b'V'l1 ~mV11'i' v111~~~ n'i'.h br.i1ru~1V11'i'1?11N~ l?1 b'JIN1 ' ~ ~ 

'i:Jl'llmm'i'nuub1JV11"ll~'l~".ll111'V'l 1~foflr:i1d-J~'W1r.ibb1N ~rim'i'~n-111'l~1:1n'Wmmh..:i!Pl~bd~..:i 
'i:1?11:1b'!l'V'l1 ~1 'W1:1hu bblN ~~ bd-11m ~r:i1:1m rn1'i:n fl~1V11'i'~1~ bV1d-11~~d-lvi'11 ~rluruV11~".ll111'V'l 
1?11d-Jmmnm~ b!?lm'!l'V'l1 ~b'i'f\~~f..:i (Chronic diseases) b'li'W d-J ~ b~..:i!Pl1..:i 1 hfl1Xr:i1~bblN;VllN~l?l 
b~~!?l bu1V1r:i1'W hfl'V11..:i'i'~uuu'i'~~1'Vl bU'W~'W bD'W~1:1~d-Jfobb~r:i~1~1V11m1N~'ln~'l1?1bu'W~1bV11?1 

' 
"ll~'ld-J~b~'ln'I 80% l~bbri d-J~b~'l"ll~'l~11~Vlaj (Large bowel) b~1'Wd-J (Breast cancer) !Pl~d-J~n'Vlmn 

(Prostate cancer) bblN ~ bU'W~1bVll>JU'i'~mru 1 b'W 3 ".ll~'ld-J~b~'l'Vln'lli'.l!?l 1 22 v111~~1Vl1'i''lir:i1:1i:l~..:in'W 

d-J~b~..:i1~n..:i 30-40% 
123 ~r:i1:1-if~~1N..:i1'W'l~1:11'Wur.iiu'W~'WtJ''W1~~1 mm1'i:nflfiqJY1'llfl:i'u~r:i'W eYn 

i;,JIN 1~bb\N~5r:i1~mn~'W IN !?lm'i'u1'i:11f!be~~1?1rfbb1N~b:ir'WIN'I ~1mrn1N1?1f\r:i1d-J b~1:1..:i!Pl~ 'i:rn bt~-r..:i 
r?1..:irnhr:i1~ V11~'llr:i1:1i:l~..:in'W'i:rnr?1..:in~1r:i1~ 'i:1?11:1 b'!l'V'l1~bbd-Jfl bfl:i'lu'i:~~n~tl''W bU'W~1V11'i'~ bb'W~il1 
1~u1'i:nf!fiqJv:1'llmu~r:i'W b'li'W ·ihr:in~~'lbU'WVl'5n 'i'~'llN'ld-11bU'WeYf11?11d-J~~f111N bblN~5r:i b~1d-J 
~ 'J l:JUIN1Vl1~ be~~ l?lrJ fi:i''i'd-J'll1 ~ bD'Wf\ f..:i fl n r:itl''W ri-n~~ IN bb~ !?1'1b~b~'W~1~1d-11ni1-nu~..:i rl'W 

b'i'f\d-J~b~'lbblN~b'i'f\bi~f..:i1~ bb:i'.r bblPl~bl1U'Wd-l ~ b~'I bbvi'l'll1~".ll~'I~ bd-11m (American Cancer Institute) 

a1unms11wnc:im1J18on 
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enl'ns 
111.JFl f FlS l U f aCiin~ 
D11l.l'IJ1~U1U!il- 'iJ/11W 

nbb'W:::°Ll111'El1V1T:m:wA'lA':i'l'!Jb'El~ni bU'W'El1V11'l'~1-ifiJ'El..:in'WhAl¥'Elf..:il911..:i 11rJi13°·51 · 64 'el1V11':i'tT-.:i 

i'.l~ 1m1'Wm':i'vi11m':i'A:W:::b~..:ii'WbbNmn~'Ww~'-.:im':i'':Ju'°lryl'tJ bb~:::frn~n 120 bb~ :::iJ'El..:in'Wmm~rnn 
bU'W:W:::b~..:i 1V1lJV1~..:im':i'fmn 11 0- 111 ?i..:i bbif 11tT..:i1:iJi'.l m':i'~mn e.J~"ll'El..:J'El1V11rn:w A bf! ':i'l'!J b'El ~ ni 

19i'Elm':i'iJ'El..:in'W:w::: b~..:i 'l!?iti b'U'V'-11:::-li'El~~?i-.:iu'°l"'lu'Wi'.1 m':i'f.'in~1~~'W5'W11 ~m1]..:i~n'W'El1V11':i' 
bb:hlfl bfl':i'l'!Jb'El~ni i'.l':i':::~'!J"ll'El-.'.lb'El~l?l':i'1l!?i'El'El~ (Plasma estradiol) b'Wb~'El!?l~1 101 - 102 bb~ :::i'.l':i':::~'!J"ll'El-.'.I 
1-W'll?l b'El~bl?l b'°l'Wb'WU~~1r.i:::~-.:i 1°5-106 'El1'°l'°l :::bU'W~1 bV!i?JVl~..:J~6lir.it1u'el..:Jrl'W:hl ::: b~..:J"llU!?I~ b~m-li'El..:i rl'!J 

ernfhm (Hormone-dependent cancer) 'El1V!1':i'~ bb:hl fl bfl':i'lu b'El ~nibb'W:::°Ll1i<h'W1 miJi'.lV!~n j1'W 

'Vl1..:Jn1m'V'-l'Vl~1161lr.it1~ !?I Ar.i1:w b~tJ..:J~'°l:::bU'W:W:::b~..:i "llru:::b~t1r.in'Wbb'W:::°Ll111XVI~ n b~tJ..:J'El1V!1':i' 
~i'.IV!~ n 1111'Wvn..:i mm 'V'-l'Vl ~~'WtJ'W11 b ~ :w Ar.i1:w b~rn~'°l::: bU'W:W::: b~..:i ~..:ii'.l b VI l?l e.i ~'V'-l'El~'°l :::Mtl1~11 

... q q 

'E!1V11mi1 A bfl':i'l'!J b'El ~ni61lr.it1~ !?I Ar.i1:w b~tJ..:i~'°l :::thti bU'W:w :::b~..:J b~'El b~tJ'!Jrl'lJ'El1V!1':i'vi'r.i 1tl
121 

l~i'.Jm 'J'f.'i n~1 b ~'E!V!1 n~ ln wruvi1'El tJ'LI tY-.:i n1'J'b'°l1'1) b~'!Jbl?l'll'el'l:hl::: b~-.'.1'°11 n l.'11':i'fi':i'':i':hl"ll1 ~ 
bb~:::~..:i bM1:::'1-f124-125 bb~:::l11~1 bV!i?J"ll'El..:J b61l~~:w :::b~..:i bfl !?l'°l1n Ar.i1:w e:i !?IU n ~"ll'El..:JU'Wr.i1nl.'11':i'n'El 

:w:::L~..:J'°l1n~..:iLL'".l!?l~'El:hl 'V'-IC]~m':i':wmm1t.nA 126 m':i'~!?I L~'El 122 b!?ltJL'U'V'-11:::'1'/ci~nn:wm':i''lJ1t.nAtl'u 
LU'WU'°l~tJV!~ n~vi111Xi'.l mn.J1 b'Vl~1"ll'El..:J Elmum61l~~:J-J::: L~-.:i 121 ~1':i''El1V!1':i'~'Elzj1 'W'El1V!1 ':i'firy~"ll 
1:i.Ji!?I~ 5r.i ermL~:::e.J~lif i'.JC]'Vl'ib'Wn1':i'U'El-.'.lrl'W:hl:::L~-.'.ILL~:::b'J'Al¥'Elf'll~ L~'El11'El1V!1':i'~..:Jn~1'".l 
i'.11.'11'l'1'W'l1?1 LA~ fl'El~ (Phytochemicals) Vl~1tJ"llU!?ILLl?ln1911..:in'W'El'Eln1tl1?11:w"llu!?l'lJ'El..:J'El1Vl1':i' n:w 

vY-.:i':J 1?11~'W LL~ ::: Llifi1i?J1911..:J 1 ~1 ':i'b V1~1d'°l:::'El'El nci'Vl'i ~1'W:hl ::: b~-.'.I (Cancer chemoprevention)
128 

b!?ltii'.ln~1n~mrn'ElnC]'Vl'i 3 n~1n~A'El 129 n~1n~~ 1 U!?i~'W (Blocking Agent) U'El..:Jrl'Wl:hi11Xl-'11':i' 

rl'El:hl :::L~-.'.I L-li11tlvi1 n1 ':i'm:::~'WL61!~ ~1~ vi111Xm:::'!J'"J'Wn1':i'tl1~ !?ll.'11':i'Yl~ b 'Wb61l~~vi1..:i1'Wl~'El tl1..:i 

i'.ltl':i':::~'VlflJl1'V'-I n~ 1n~~ 2 vi111XLti'El L~'El LU1V!mti1:iJ l?l'El'!J~'W'El..:J 19i'ell.'11':i'rl'El:hl:::L~..:J (Decreasing tissue 

vulnerability to carcinogenesis) n~1n~~ 3 tJ'!JtY..:JL~'ElL~'El'lJ'El'IL~'El..:J'Elnl:iJ11XLU'W:W:::L~'I 
(Suppressing agents) 

LLl9i m:w'Vlci~lJ LL:W A 'lm1'!J b'El ~ni ~..:J~'°l:::tlf'!Jl.'1:hl ~ ~"ll'El..:J~h..:i mt1vY..:i.n1t1 b 'WLL~:::.n1t1'W'Eln b!?ltJ 

L~'El11M':i''V'-l~..:i~r.i'Wn1 Lu!?l:w1'°11nV1~uV1m-.:ivY..:i ~'W ~..:i LL!9i~nn1~'5'W1:hi ~'W~ !?l'°l'Wn-.:i'l~n LL~::: 
i?lr.i:w'W~~ V11n:w'W~t11oif:Jl':J 1?1tl':i':::r.\'11''W1:hil.'1'El !?!A~'El-.:i ~:w!?l~n'Lin':i'':i':w"ll1 ~ r~tl''WiX'El..:itl':i' :::l.'1 'V'-ln'LihAnt1 q q q .. ell 

LL~ :::Ar.i 1:w1:iJl.'1..:i'lJ~"ll ~..:itl'un11.'11:w1rn 1-if:Jl':J 1?111Xn':i'':i':W"ll1 ~"ll'El..:i:h..:imt1n~rn-1'1~~:w !?!~ 41-.:i mti 
q ".l q 

n'°l:::n1~!?11.'11':i'~~ Vl1'ElVl~'W-VltJ1..:J~l:iJ~:w~~'El'ElnlUL'el..:J L'V'-l':i'1d1..:Jn1tll?l1:hlfi':i":i':hl"ll1~b~'El'Elajb'W 
l.'1.n1r.i:::~:w!?I~ ~1mrn~'°l:::Lummfn~11Pi'r.iL'El-.:i1~ ~..:i~LL:WAbA':i'l'!J'l'El~niL~'ElnA'El 'el1V11':i'~l-'1:w!?I~ 

I q t I I q 

'°l::: LU~ ti'W1tl LU'WL~'El !?!Vl i'.1 A ru.n1'V'-I L~'El !?!Vli'.l A ru.n1'V'-I e.i l.'1:w rl'!J'El1 m '"1'°1::: Ltl~timum~'El !?I LL!?l..:J 
q q 

'°l1mil !?I L~'El !?I LL!?l..:J'°l ::: Ltl~t1mtlm61!~~ !911..:i 1 1?11:w~i1..:imt1 iX'El..:im':i' m:::'!Jr.it-m1':i'vY..:iV1:w !?Id 

Lfl !?l~'Wb'el..:J'elti1..:J L V!tJ'el fi':i":i':hl"ll1 ~b!?I tJ~:hl'W~tJi.:iJ~1:w1nlU..:J01'!Jl~ LLl9iV11n L-1'1 b'°l Lb~:::b ~n:Jl':J l?l 
q 

~i;;JniX'El..:i1?11:WniJ"ll'El..:J~mr.i1~LL~r.i e.i~~'V'-lfi~1~A'El ~"ll.n1'V'-l~i'.1Ar.i1:w~'ll 1 -2 

nsuuJvuu1rns11wm:l11wulnt111ci:rns11wm:lmo1Eion 
s:ns:Jocns1srnaui------­
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Elll1'n5 

m.JFlfRslufaC'lna 
il11l-l'l11~111t'i(;l - '11111W 

'fl1V11nb:1-JAbA"J1u'i:'fl~rnri!'W r.i1..:i 1 bb~'JbU'Wbb'W'J'Vl1..:i'fl1V11"J~n.)1..:i:1-J1n biJ1V1mtiV1~n 
"ll'fl ..:i m"Jfmh:::'Vl1'W~'fl 1~fotJ"J:::'Vl1'W1?11:1-J~i1..:imti~'fl..:im"J'flu1..:ibbVfr.i1..:i bb'6'1:::bll'W'fl1V11"J~ 
:1-J1r.i1rnln:1-J6Jl1~1~:1-J1n~~f?1 r.i'flfr.i b'fl'TI1~1 b'fl..:i1'W~r?1Vf1ti"ll'fl..:i:il':11?1~1mrn~r.i:::n'W'fl:::hfi1~ 

q q 

b"ll16Jl'flUoTI'fl n tn bb'6'1 !?lm n b'lim~mnuhwb m ~:1-Jn'W'flu1..:ii:l Ar:i 1:1-J ~"ll b b'6'1:::i:J~~m1'l"l'fl u1..:i bbVi'r.i1..:i m:l-.l 

~'fl..:Jn1'J'flu1..:ii1Ar:i1:1-J~"ll bb~ b"ll19:::bU'WU f?11 bb'IA..:i bb:l-.l A bA"J1ut'fl ~mfadJti1VlaJ b"ll11~n~1r:iH1'W 

Vlir..:i~'fl"ll'fl..:i b"ll1~1 bb~r.i:::tJl)u~ 1?11:!-.ln!J"ll'fl..:i bb:l-JA 1A"J1u'i:'fl~mfou1..:i bAi..:iAff11 bbl?im:r~:1-Jn'Wb'li'W 
i!'Wvh1~1a.Ji:JA'J1:1-J~"lJ~bbVJ91..:in5..:i1aJ1'libb:l-JAbA';i'1Ut'fl~n£ l, 

5
· 

6
• a. 11 b'fl"ll1~1A..:J~'fl..:Jn1'J~'fl 

1 ~!~1':1'1bb:l-JA1A"J1u 'L'fl ~n£i!mu'W':'Jn~ ~'fl..:i mn~'W~ A'Wi:l Ar.i1:1-J~"ll tr?1uH'un.J n.J1 bVln'fl'W~v11'W 
1~ ~'W'l"IU1 'W'Ji'J..:J ~ r?1Vl1tl"ll'fl..:J:if':'J 1?1 6 

q 

~ ' 
~..:JU'W Vl1n ~'fl..:Jn1'JH''fl1Vl1Jbb:l-J A bA'J1Ub'fl ~nll 'Wn1'Jf{) bb'6'1~"lJJl1'1"1 nzj:l-JVJ ~'fl..:J'J:::dJ (?1 

"J~1..:i1~:mn~'P1 u~in'Vl1mr.iun..:ik~n'1~ 1 ~u ',;'1rn1~..:iAn.rl ',;'11:m'.i'm~'P1nnu1~n~1..:i 11a.J1-rlr.i'1nf?1 

'flzj bbrl~!?l'Jm !?l'JS1'Wbvl1,!'W ~1mrn~r.i:::L~1:1-.l ~r.imd'ilu'6'11 Vl1'1l Ld'il~ !?lrJ6ll'Wr?1~'W~1n~ bi"!ti..:i 

n:r:r:1-J6Jl1 ~'Li'iltin~1Am~'r.i1tJ 1a.J b'li'Wi!'Wr.i:::vh 1 ~ b~n~ ri'1~..:i br.ilru L~u t1?1i:Ju ruV11~"lJJl1'1"191 nm 'J 
~ ~ q 

"ll1f?1~1';i''il1Vl1'JU1..:J6ll'Wr?1~'1i:.J'6'11~b~n1a.Jb91'b1Jb~Ub!?lbvl1~A'J';i' V11'-'il'il199:::bb'"1'J:::bbnJ'W b91'b1Jb~Ub!?l 
oif 1 135-141 

'6{1VlfoVI~ nJ'1'W'Vl 1'1':'J6Jl1 n1';i'"JJ'il'l'il1Vl1 Jbb:l-J A b'"1 "J1Ub'il ~n£ rlU m:rfm~n bJA:l-J::; b~'l,r'W 
5..:i1a.Ji:JV1~n s1'W'Vl1..:imm'l"l'VltJ~ b~'flCl'il 1~ b'l"l'J1:::5..:i1a.Ji:lm"Jv11..:i1'W':19u~i:J roirun1'l"l ~r.i'W1 m1J bUU 

~'fl'I b~1r.i1nu"J:::~Un1'Jllbvl1,!'W90·94 bb'6'1::: b~''fl'I b~1~1~fu A'J1:1-.l~'W1r.i bb'6'1:::bf?i..:i ~'19'Wvl1 b ~'il1V11'J 
LL:l-.lAbA"J1u'i:'fl~nll~fuAr.i1:1-J~'W1r.imn ~'fl 'W'l"l.bL'fl'Wb'VlU bb'TI'VlVl'6'11bJ89 V1~..:ir.i1n~v11mrnnr.i 
si1'Vl1..:imm'l"l'VltJ~'W6'W~1V11ur.i1n:1-J:::L~..:i LL~r.i ~ r?1Vf 1un b~ti:if':'J 1?1~r.iti:1-J:::b~..:in~um 1 V1a.J V1~..:ir.i1 n ttJ 

1oirJn:il':11?1~bVln'il'Wb~:1-J b"ll1~1mrni:l:il':'Jrn'flzj1~~..:i 7 ti V1~..:ir.i1nm"J':'JUr.i1fo American Cancer 

Society (ACS) 1~9f?1U'J:::LJl'Vl"ll'il'l'il1Vl1Jbb:l-JAbA'JbUb'il~n£'6{1V1fu~1hti:1-J:::b~'I (ACS Workgroup 

Grading System for Eva luating Benefit Versus Harm) H~:r::;~u1~Lvl1rlUb~tJ (C=Evidence of 

possible harm as we ll as poss ible benefit)130 

r.i1nm"J~mn'Vl1..:i"J:::u1r?1':1'Vlmb~'flbb~f?1..:iAr.i1:1-J~:1-J~'Wih:::V1~1..:i'fl1V11"Jnu:1-J:::L~..:i 'l"IU~1 
:l-J:::b~'l'lli\f?1~i'.JA'J1:1-J~:l-J~'WflrlU'J:::~U ~'ilf°l:l-J'Wb'Wb~'il f?1 bf?1tl b'il'l"l1::::1-J::;b~'I b~1'W:l-Ji!'Wi:J'J:::~U"ll'il'I 
~'ilf°l:l-.l'W'Vl1'1b'l"IV'1~..:i b'li'W bb'il'Wbf?1Jb9'W b'il~b!?l'H"'l'W bb'6'1::: IGF1 growth factor zj'l~'flf°l:l-.l'WbVl~1~ 
i:lrir.i1:1-J~:1-J~'Wfinu"J:::~u"ll'il..:iJ1m'6'1bb'6'1:::~'W'lJ~'W1'Wb~'ilf?1'il1V11"J~i:li:.1~1?1.1lru'V1r.i1n~1?11'~..:i1~bLri 
bd'il 'W:l-.l i:.1~1?1.11ru'V1r.i1n'W:1-J b'Wtl bb'6'1:::1'.ti LU'W~'W rn:::~'WbiXbnf?1Jl1r.J:::m:r~'il~'W'lJ~'W (Insulin 

resistance) :r:::~U~'W'lJ~'W~'I (Hyperinsu linem ia) IGF1 (Insu li n-like growth factors1) bb'6'1::: 

bb'il'Wbr?1nr.i'W~..:i bb'6'1:::'fl1V11'J~i:lfib1J'V16lli r?1~ J11?11'6'1 LbiJ..:i~..:i v111!X"J:::~uJ11?11'6'11 m~'fl r?1~'W 

----a""1tfnffist1t1meiml?fc'iu- --------------------------------­
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~-:ib~r.imn ':i':::~U'll'il'1~'W1J~'Wvti-:i'il'ilnmmm6.rl'Wn'W b'W'Vl1'11?1Nn'W.jj'1:1-J'il1vt1m:1-Jfibfi':i'L'l.Jb'il~n~ 
vh1~ih:::~'l.J'J.l'il'1tl11?11~1m~'ilt91~'"1'1~ (Constant glycemic level) f?lu'fi'il'W~'11aJ~'il'1vl1'11'Wvtii'n 
~-:iih:::~'l.J'JJ'il'1~'W1j~'W~LaJ~-:i .jj'il~~'Vl1'1':i':::'l.J1 t9l~'Vll'J1~'Wir'WL~~1'il1Vl1':i'~i'.J Glycemic index ~'1 
m:::~'Wb ~i'.J~'W1j~'W~'1 i'.J fl'd1:1-l~:l-l~'Wlf numnn t91:1-l:::b~'1~~:1-l~'Wfinu e'l'iln:l-l'W bt9ltl b'U'v'n::::l-l:::b~'I 
b~1'W:l-l b'"1Nn1':i' DIANA144 (Diet and Androgens project) L~vl1n1':i'~n~1b'W'il1~1~:Wfi':i' 

b'V'lflvtru-:i n~:l-l~::: 50 fl'W ~i'.l'il1mb~:::':i':::~ue'l'iln:1-J'W'Vl1-:ib'V'lfl~1aJbbl?ln!Ph-:in'W n~:l-lbbrnn'W'il1vt1':i' 
Q.I q q q 

bb:l-lf1bf1':i'L'l.Jb'il~n~ n~:l-l~'il-:i1~n'W'il1vt1':i'~i'.J'l'Vlt°1'Wm':i'U'il'1rl'WJ..J ::: b~'1 (~eJ'mb~:::i:rn1ifd'.luviirn) 
4-5 b~'il'Wvtir..:ir.i1m1J..J~~~J'V'lu~1n~J..J bb:l-lf1 bf1':i'L'l.Jb'il~n~ i'.l':i':::~'l.Je'l'ilfi::l-l'W'Vl1..:J b'V'lfl~ b~t.1-.:ii?l'ilm':i' 

q 

bU'W:1-J:::b~..:i~1n~1~nn~:1-J'il~h..:ii'.lii'm{1~ClJ'Vl1..:J~n~ 142• 143 

..:i1'W~~m~t1r.inu'il1vt1':i' ~~~~l?I ~..:i bbr.i t9l~'il:l-l b~'ilbb~ t91..:i1~b~'Wn..:ifir.i1:1-J~:l-l~'Wfinu 
mn~uur.it1 m':i'fn~1 bl~ ~ m':i'U'il..:Jn'Wil'W bU'Wn1':i'~~t1~mU0):i..Ji.fr.i~rn~h..:i 11~mnmn L'V'l':i'1 ~ 
ur.i~t1~1.~m.jj'il..:inu~~1?1 riruJl1'V'l'l.l'il..:J~~1?1 bb~:::fir.i1:1-J~'ll,l'Wi:Jmn 1 2 1 1aJ~1mrn~r.i:::v11~~t1rif..:i 

q q 

b~mV11'ilvt~1t1rif..:i1 ~'il'il nm~:l-l\j':i'ru1~..:ivt'1..:i~11'W'il'W1ri1?1r.i:::i'.l..:i1'W~~t1~'il'il n bbuu1~~tl1 b~'il tl'il 
b ~ 'El U ':i' ~ b iJ 'WU J' ::; ~ 'Vl fl Jl 1'V'j'JJ'El'1'il1VI1 ':i' rl 'l.J n 1 ':i' iJ 'El 'I rl 'W bl~ ::; f n ~ 1 :1-l ::; L ~'I LL~ :; b 'S f1 bi 'El f 'I 

~'W 1 1~1'WVJn 1 ~1'W 1aJ16.riL'U'V'n:::'Vl1..:immvhil'W L'V'ln:::1'Wur.iraiu'Wt1'il:1-JfrnL~r.i~1'11C1Jvt1 
'Vl1..:i~1'W'il1rnn1 r.\1?11r.ii'.l i:-J~m:::'Vlui?l'El~'JJJl1'V'l-0'..:im':i'iJ'El..:in'W fn'En trn13

1-1
32 

q 

nsuw~u1ms11wnt'i 11 wulnE:J 11a:ms 11 wnt'imo1aon 
ns:ns:Jocns1sruau I I 
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a·wns 

m...1FlfflslufaC1na 
n71lJ1116i1hiflil - -ll111w 

'l.J'Vl'&'f'ii'U"ll'fl\1Un':j"ll1n1'i (Cone I us ion ) • 
m.Jri 'i:ri':i'1u'i:'el ~n'6f bU'Wbb'W'"l'Vl1..:im':i'~ bb~~"l1Jl1'l"l b~..:iuf'l!b1J1 d'.l'Wmrn'W:;i11m':i'!?l1 b'W'W 

':ln;i!':l1?1u'J:;r.l1'l'W1~~'el~A~'el..:inu'J:;d'.hm'll11'eln!J"ll'el..:ir.rm1~ M':i''l"l~..:i~r;i'Wiln1bU~:w1r.i1n'!l18'W 
bb~:;m.n..:i zj..:i bU'Wbb':i'..:JU J':W J'1'WbU'W~..:J bbN (?1..:i ~ ~ bb~:;e-i~n r?1ui?l'el rX1'Wrl'W ;~ l?ln bU'W~niu bbUU'\11~..:J 
"ll'el..:im nb~ ~..:i'el'el n"ll'el..:iu':i'1nnn1':i'ru'!l18'Wbb'l'l :;mn..:i rJ\'r;it1'!118'W-mn..:iVl~:w ~ ~u ':i''el..:i ~'el..:i n'W~..:i 

111t11'Wbb~:;111t1'W'eln r.i:;i11mzj..:iM1:we-i1~mb'l'l:;~"llJl1'l"l~ '!l11n'!l18'W-'\11m..:i1:iJ~:w~~u':i''el..:J~'el..:i 
' ' ' 

n'Wnr.i :-;1~e-i~1'W'Vl 1..:J1?1Nn'W~1 :w mn b~11r.i'll18'W-'111m..:i'eltl 1 ..:i ci'el..:i bbVf r.i :;vh 1~ bn ~Ub1Jb1J 1 .fr'W~..:i~ ~ 
v\'11~~,!'Wlbb~..:i1'Wn':i'':i':W'l11 ~"ll'el..:ir.rmr;i1~ b~:W'll11'1l:wm~b1Jb1J 1?1':i':;'ll11'1l'W'l"l'l"l1'W1rJ\' zj..:ir.i'elfr.i b'el'l!1~1 
1rJJ ~'W'l"IU1wrlr;i..:iVf1 tl"ll'el..:i;i!':l l?l bb~:; bD'WbU 1'\11mt1~ bb:W ri 'i:ri':i'1u 'i:'el ~ n'6f tX'el..:im':i'1 ~ ~ ri'W1rJ\' b-if 1 i.i..:i 

bb~ :;i:wer~ 

'ln;i!':ll?lbb:wri'i:m1u'i:'el~n~ bi.l'Wm':i'~..:i'l"l11?1m'el..:i 1-if;i!':l1?1~~t1u~1t1 'l"l'elbr1t1..:i bb~ :; b~'elbbeJ1~ 
nu b~'el'W:W1-f11~fotJ1..:it:iJi'W~ ~ b ~'el bb~ ~..:J'el'el ni.i..:i fl')1:1.J n t?i'b1J'1J i?l'elnn:W'l11 ~ ~1 ~rl1bu~:n'l1?1 
iJ;i!':l l?l nm.Jn~'WrlUfi':i'':i':W'l11 ~"ll'el..:J'Vln~1 'Wfonil1rJl'eltl1..:iiJ fl')1:1.J~"llb~t11:iJiJ-if 'el mn~ 1 'ln;i!'l 1?1 bb'W'Jd 

b~'el~1r.i :;i11 rir;i1:wi'W~~"llm,,{:w~~:W'W'l1t1'l11 ~'i:~t11:iJ bbU..:J bbt1n'b~'el'l!1 ~ '1'!1~'W1 
q •,] q 

· m':i'~..:i'l"l11?1'Wb'el..:i 1:iJ1rJ1'111:w1t1 rir;i1:w1 ~ul) b~n'll11'1l bbt1n f?i'r;i'el'elnr.i1ni..:i ri:w bbi?l'!l1:w1t1i.i..:i 

m':i'~..:J'l"l11?l'Wb'el..:J~':i':;'11u'!l1~..:i bb:W ri 'i:ri':i'1u b'el ~n~bi.l'Wm':i'HUb1Jb1J1 b~'el\l rn .. nm':i''eltl1..:i m:w1:;~:w 
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