
l.fl~Ulf) 1~ril'li1'UN€f~f) lfJ!
'II 'II' q.

,," .' ..• ""' ..•1U61 6'n:(Un~
9

nl"m.J~tJ'U,bbl.lGl.Jlfl'i.J~"'~'1.J"lJel.Jel1til 'U,mhJl.l'i::"Jnn'i ij ~Gllflelfl111J~ el.Jn1'in1Wl bbGl
q q 'IJ

~1'U,~11i1'irn~"lJ"lJel.Jfl'U,b'YltJ1~mi1'U,1'U,~~~el1tJ 60 tI;]'U,bl.l b~1J;]w~nn~eltJGl:: 4.6 "lJeJ.J
q 'IJ q

l.l'i::,nn'i~.J'VI1J~ (1.21 ~1'U,fl'U,) l'U,tI 'VU1.2513 b1J'U,~eltJGl::7.36 (4.02 ~1'U,fl'U,) l'U,tI

'VH1.2533 bbGl::fl1~11~::ij~~.Jel1tJn.J~eJtJGl::15.28 (10.78 ~1'U,fl'U,)hill 'Vtfl.2563 (Jitapunkul
'IJ'IJ q

o g.I d~d".¥~ do'''' ,
5, Bunnag 5, 1998 : 7) ~1'U,1'U,~~.JeJ1tJ'Ylb'V'l1J"lJ'U,'U,btJ'U,~1b'VI~'Yl'Yl1b'VIfl111J~'U,b~bbGl::n1'i

'IJ 'IJ q q

ftm~nn.JiJ~i tJ~ij ~ GlYi1lV;~"lJJl1'V'l~1'U,ltJ~.Jel1m~1J1J1n;]'U, Jl11:: lJl"J5'U,1n1'i~~~Glel~
q 'IJ q

"J51.J:nl~ btl'U,iJ~i tJ~1~ ru Ifl€In1'ifl.J ~Jl11:: GfJJJl1'V'l~~ bbGl::bt1'U,iJ~i tJ~l in1 'VI'U,~flrnJl1 'V'l:nl~
~ q q

"lJeJ.JUflflGl'i11J~.J1'U,"J51.J1.lGl1tJ"lJel.J:nl~
q

U'Ylfl111J1fl€Ibl.ld~::mh1n.JiJ~i tJ~ij ~Gllfl€IJl11:: lJl"J5'U,1n1'i n1'ibl.l~ tJ'U,bbl.lGl.J1'U,~1'U,

fl111J~el.Jn1'i~1'iel1'V11'i b~bbri 'V'ltr.J.J1'U,11.l'i~u fl1i1ub~b~'i~ b"lJiJu lmn'VI1'i 1~1ii'U,

bn~md bbGl::J1 'i11J~.Jn1'il.h::dJ'U,Jl11::1Jl"J5'U,1n1'i~'VIi'U ~~.J el1tJ Jl11::'Yl'V'llJl"J5'U,1n1'i
'IJ 'IJ q q

<a; Q,; Q,.I 0 Q.I III

"lJel.J~~.J eJ1tJ bb~::'VIGlnn1'i~~ eJ1'V11'i~1'V1'iU~~.Jel1tJ
'IJ 'IJ q 'IJ 'IJ q

""' .,: "" I 'f' 6) i.Iif\) \) 1I'YIIJ e.H~<PIil 111 "1 ~ t111$\-«>1n'l"j t \-UHf\) il111
"'''' .

n1'ibl.l~tJ'U,bbl.lGl.Jm1JeJ1tJ~::bn~;]'U,b~ brhn'U, 1'U,bbIflGl::fl'U,~.J~1w~1.Jn1mbGl::~~h•::;. ~d'" I Q,;.:f t=o. Q.I Q. e:t 0 Q. aCt. A &:to

'Yl.J'U,"lJ'U,eJtJnUb"J5eJ"J51~~1l1'V'lbb1~GleJ1J1f1n1'imbUU"J51~ el1'V11'in1'inU ~Jl1'V'lbfl'}~qjn~ bbGl::
'IJ •

i.Jfl1J~~:: ~1J1J1~.Jbblflbn~ bbGl::~GleJ~eJ1tJ~ ~1U1J1 n1'ibl.l~ tJUbbl.lGl.J1fl1.J6) 1'U,~1.Jn1 tJ"lJel.J
q



~~~rt~n[J1::~J1~1~l]rr.~~q.g.LUl]~1
biloilo

n[J1L~~~n[J1~~rt~::u~\I1,1~'lUUl~ntL11.It~~LUJ1L~~~L11.~Lrr.::tLLf~~l~LUl]llJ~~J1Ll]~~.t-l
II"I'"

bn.
nrr.ltM1u.nLl]ItL~~~~~::~LnJ1L\I1,::~UU~~ltLt13~U.ltt~~~~~nrr.ltrr.1::tL~~1'1\I1,tLtA~LU::~11 po'\:::fP'0~-"0~f&J...:,"'I"O

~II'"'"

J1~1~l]rr.I1E-~LUn tl1~LIt~ltLW1ttLtA~~~~~~::~nnJ1~m\l1,~I1I1::~~l]rr.nL~LtA~LU 's

ULIt~~
bn.n.bb

nLt\l1,Lmn[J1~~J1Ll]~~.t-l !1O~UlA,n}It~1~J1Ll]l]~'~~@~'Ult~nn}It~1::~~@~mt~LI1lLr

11~::~L~I1MJ1~ln}lt~111l@~1n1. ~LI1lLrl1~::~1t1.LtAn~Mn~~@~lA,I1U@@~LU@~@~l]~1@~1
bn.'"

::~n~~J1@,!tn~~n~~~\I1,n@~I1~UL~~@tP ~~I1l~~131~UIUL~I'aLI'a1~LUMLl1~~::~rt 'v ..J1t~~~J1@n~@~11~ ,.,.'"
n.

!}n(!LI1l~::~n1tr:l~m1311U~\I1,m~~~~LU::~11~~J1@,!t~~n~~rtl J1@~~LU1t 1.LtArt~n~1ULIt

11l111~1fu~~1~LuIJU~1~~ L~n1.J1~1~13m1n}lt~1U~~~L~::~11::LM1::Wn1.Hd1t1.LtA~1'a1J (OOg:

996~'asPISU!SeJ>t)OS-VG::~J1l]}~~~~~L\I1,Ll]::LM1::~un1. @~U1~~Un¥-1~~~~fs~L~
n.n.

J1@~L11.'lULIt~;:L~M1~~~~~L\I1,Ll]~~It~~~~LUIt@Um-UL~~l]U1~~~~~L\I1,Ll]n~1t 1.LtA~~
'".. Llf-;:LM1::~UULlW@l]nL~~L\I1,L@L~t1::J1::~UL~~@~ 1~~L~::tm~L\I1,L@::LM1::~unL~~LlA,L\I1,fuLt

n.
1J::~11UI'a~l] ~~~11t1.LtA~1'a1J~~~~~~L~::~11~L\I1,L@::LM 1::~U~@rr.t\l1, ~nl]~131~LU.£

n~~113"::~"lA,~1tA1~n(!LI1l~::LMnmI1l1@M~J1~1[l~~L\I1,Ll]UL~~1W~U'::~1'
biloilo

n(!LI1l~nL~~~MI1!~k.\I1, 1.~I'a~~~~I1l~~~,eg~~1'a::~1m,ta}11l~@~113111~I1J1Ll]~~.t-l1t1. LtA~U~\I1,

~II\,'L~nQ'~L@~~(Lo~:~66~'MU!}.JeV\l)S9-SL::~J1l]}~~~~~n~IJ~~L~Ur:l@,!tIJ;:~Itl]~rtn~
n.

~1.~~~@rr.~L\I1,L@tJ1~111l11~LUMLl1~lA,~::~rt L~I1MLftu~~LUUL~~[l~~rt~n[J1ULrtn1.
J1Ll1tJ1~'~I1~LU1t 1.LtA~1'a1J(e!WOlSOJ8X)J1L~L11.~Lrr.;:tLl1~~11tt LtA~~~~nL~LtAr:lL~L1tltl]~

'"'"'" b~Mbnd\lb
~~ltt~n~IJ[l~@~lI\,l'an~L\I1,IULtIJ::~fU\I1, 1.nt~J1Ll]~~.t-ln~::~1mLrtMLl1~;:tLl1'G
'"biloilo

1t131::~1mLt\l1,~L\I1,Ll] 11l].cr.UIt~~J1L@~~I'a~~~~lt131::~11nLt\11,~~ ::JI"'aP'f1l~

biloilo
11!~LU@~t~ltLt13::~nn}lt~1tJ1¥t,::~nlt~~I1!~LU@~t~ltLt13IJ::~J1Ll]~~.t-ln~~~LIt@~

I1~L~n1.~1'a1J;:~tJ1Wt1::~111t~~I1!~Lunt~n@~~1'a1J::~It~,~~::~"nLtll\,~~I1!~LU::LMn1
'" bbb

J1~1!1OLr:lL@@~'~~1m~;:~::~1' rt~n}!109r:lL@~"~~~~~~::~n~UIt~;:~1'~~I1!lA,~::~ft

~@rr.nL~LtA~LU~~~~~,taIt~~LU::~1'n~~~LUn~'~@It~LUIt~UIt~~LU~~I1!~LUI1~~@J.To

tJ1~'~lA,L~::~rt~@rr.nL~LtA~LU~,,~~~~~~~~9~~,taIt~lA,~;:~rt~@rr.nL~LtA~LU.~

~n~~~LU::~rtJ1L~\I1,~LuLn.cr.111 ;:tLl1@~11lA,::~U
10'"bndb

~1'a1J~~,lt13~~;:~11.1UIt~LGnL~L\I1,IUl:IJ~E fUll\,1.nt~f1L@~~.t-l;:~11~~~~;:tf1l-@~l]rr.nL~LtA
biloilo

~LUMLlJlH.llt~itlLtA~L}~lLUL~UULItr:lL~~~LUIJr:l~11t@~1~LlA,nlft~nf1~ftm~'::~r:lLl]~~~



6. bdmflel'¥h.Jdlf1~ln''iJiJUt'I~tlJ '~bbri mh3.Jbdfl fllm::~h.J 6) bbt'l::bdmflfln~::~n
'II

i.J,xuhh~ul Utl.Jm ~~::t'I~t'I.Jbbt'l::in'iJiJUb~aJ;ju ii~t'I'Yh1~m~ 1"If'Vii.J.J1U~U!lU (basal

energy expenditure) t'I~t'I.J
J' d dJ'VI.cf i"

7. bUfln~::~nt'l~t'I.J baJflfll~ 40 U'iJUbUbUfln~::~n~::t'I~t'I.J~fl~t'I::3-5 'iJfl.J'YInfll~
'II q 'II' q q

10 tJ~b'vhJ,)u b'iifl.JaJ1~lnm~'~flflnrhi.Jm~ m~,~-rubbm'Hsa~aJ'~b 'VIaJ1::~aJ m~

bU~~UbbUt'I.J'iJfl.J~::imJfl-naJU ~ii~ t'I~ flmWI~fl.J1i1~'iJfl.Jbbflt'lbsa~aJbbt'l::im3JU~ ~laJ~.J
. . q

m~Yil.J1U'iJfl.J'~~~~un~ ~::ii~t'lYil1 ~~~.Jfllmn~n~::~nin '~~l~
'11'11 q 'II

8. i1~~~'YI1.J~lUbf1~~qjn~bbt'l::~~ tl.JflaJ'Viu"h~~.J fll ~~::iii1nJ'VI1~lUbf1~~qjn~ bbt'l::•• cucu q QI ••

~~tl.JflaJaJlnn":hl~~l 'VInJ~.J~::ti.J~t'lm::'YIU~fl[nl:: tml'Ulnl~ t~~'ViUil~~.Jfll~~fllf1~
'U (U cueu q

fltiflUb~m~::u~lJlfl fll'V1l~,zfl~t'I.J bbt'l::flllaJ1~~b~~l 'VI~flm~bWnil~ln tl.JflaJiiflllaJ
'II

tlaJ~u1fnum~'~-rufll'V1l~b~b~~.J'Vifl (US Census Burean,1996:1-7)

,
"

SII~11~~u~n1~~1~u1~1~
flllaJ~fl.Jm~~~fll'V1l~"ll'U~~l.J 61 1U~~.Jfll~iim~ftn~l,zfl~ tilul 'VIllit"lfell.J~.J

) '11'11 q ~

~ln,y flaJt'I~b~-runl~ftn~11 U1~~1'VInJ ,yflf;1'V1U~~1~fll'V1l~~fl1~b~-rUU~::~hlU'iJ fl.J
'II 'II ~

~~.Jfll~b'YI~~iifll~i.Jbb~ 60 tJ,)UbU bb~~.Jbnum~l.J~ 1
'11'11 q q

mrh1rt 1 ,riJrhYlU'lifl"1iJ1Y11Titm"lMr1Jlh:rhiU'lJEJ,J~if,JEJllJ!rlEJ (m~EJU1JlJ m::rrn,J ifl1J1"1mif'1l,2532)'1" , ,

..•
1Ulfl11 'ti1O 'l'lty.:J

lhvlun (ln~ni'3J) 58 50
i1'\l (b'I5U~b3JCfI".i) 166 155
••
1thWiu (ni'3J) 51 44
'V'l~\l\l1U (n1~Lbfl~D~) 2250 1850

j



1Ulfl11

1 I1n iJ'll.

1tf11iJ'll.LEl(L3Jlmni'3JEl1fa)

1tf11iJ'll.~ (L3Jlmni'3J)

1tf11iJ'll.a (iJ£1~ni'3J LLEl£1Vhria)

1tf11iJ\4'~ (iJ£1~ni'3J)

L'YlEl::iJ'll.(iJ£1~ni'3J)

hluvl£111'll. (iJ£1~ni'3J)

urJEl::-R'll.(iJ£1~ni'3J LB'll.a)
A A""" oQAQ.oI

1~13J'll.U~n (3J£1£1n13J)

Lvl£11-R'll.(L3Jlf11ni'3J)

1tf11iJ'll.URU~El~ (L3Jlmni'3J)

'" .Ln£1ElLL1

LLfI£1L.nrJ3J(iJ£1~ni'3J)

vlEl~vlEli'~ (iJ£1ani'3J)
d d A A •.••

LL3Jn'll.L'lW3J(3J~~m3J)

L~~n (iJ~ani'3J)

i~n::a (iJ~ani'3J)

LEllEl~'ll. (L3Jlmni'3J)

'IIUII

700

5

10

60
1.2

1.4

16

2.2
175

2.0

800
800
350

10

15

150

'I1iY~

600
5

8

60
1.0

1.2

13

2.0

150
2.0

800
800
300
10

15

150

~

!I.I •••••
~'113J(;ltl"nT)'t"H~\hn"

'V'l~~~l'il,i.~a.n~nmn~en'Vl1~ fll'flui.e:n~~~ hh~'il, bba::i."lJaJ'il,€Jl'V1l~~1'il,1'V1qj~::

1i'V'l ~~~1'il,~1 n ~l~ell'V1l~'VI al tI"J5U~ ~~~ ell tliiflll:lJ~€J~m~'V'l~~~l'il, ,r€Jtlnilflll:lJ~ €J~
'lJ 'lJ q

m~ 1W1t1'V1'I.i:lJaJl bi'i€J~~ln~~~ €Jlt1~::iib deJb~ mJ~lfl~ln i."lJaJ'il,bba::m~'Y1ln~n~~:lJlih~ 61
q 'lJ'lJ q J

a~a~ flll:lJ~ €J~m~'V'l~~~l'il,~::.:fl'il,€Jtinu~::~um~'Y1ln~n~~:lJ bba::~lWl.h::n elU"lJel~il~m tI
'lJ•.. . .

Q..oI Q,oI Q,.I Q"f' '" ,:::t l,::t v t "" .c:tet

~~'il, 'il,flll:lJ ~ €I~nl~'V'l a~~l'il,"lJ el~~ ~ ~ €Jl tI'Yl'il,€J'il,eltlU'il,blil tI~~::'il, €Itlnll ~ ~~ €Jlt1'Yl:lJ
'lJ 'lJ q 'lJ 'lJ 'lJ q

~nMrn::m4 €J~il bba::iim~bfl~€J'il,i.'VIl m~€J€Jnnl~~mtl€Jtil~~~lb~:lJel ~::ii~a'Y1l1 ~

~~~ €Jlt1aJ:lJ1~nfl~~.nl'V'l"lJ el~n~l:lJb d€J1.1 bba::nl~~~€Jlt1iim:lJ1rnn~1:lJbdel:lJln~::'Y1l1 ~
'lJ'lJ q 'lJ'lJ q

n'il,€Jl'V1l~i.~:lJ1n.:fl'il,l~mrl'V1un i.a.lb~:lJbba::'Y1l1'VI1~-rU&n~€l1'V1l~~'il,i.~fl~Unl'il,bba::b Vi tI~'V'l€I

:lJ1n.:fl'il,flll:lJ~€J~m~'V'l~~~1'il,1 W1t1~1'V1nith:::lJ1rn 1.5 b'Yil"lJel~flll:lJ~€J~nl~'V'l~~~l'il, ~'il,qjl'il,
'lJ ••• ••

(basal energy expenditure) brl€J€Jlt1 51-75U flll:lJ~€J~m~'V'l~~~l'il,~::a~a~{€JtI~:: 10
q

"lJ€J~'V'l~~~lW#~'VI:lJ~bba::~::a~a~Ein {eltla:: 10-15 brl€J€Jlt1:lJ1nnil 75U ,r€Jnl'VI'il,~ flll:lJq



1?1El.mT~ffl'Hn'VI1~~fr'J'~tl?1i'tJ'1J~::~11'U,"lJ El~~~~ Ell~ tI?1Til'V1'U,W1lV;'~~~ Ell~"l5lmbG~::'VIru~1~
CU'U q eucu1 q, CV

i'1J'Wtr~~lW~nnEll'V1l~t3-iLn'U,1'U,~::2250LL~::1850 nl~LLfl~El'i 'VI~El30 nhLLfl~El'ilfiElnhni'aJ:

~~d:n'U,m.intJn~ n~~aJri'Yh Ell'V1l~ril V;''Wtr~~1'U,,xEl~n1l 1800 nhbbfl~El'ilfiEl1'U, iJn~::3j
'II

mm rn"lJEl~~~Ell'V1l~ hh~'U, bbfl~ b6fi~aJ bb~::1W1lij'U,t3-iL~ ~~'WEl fl"J~~::3jm~"Jl~ bbt:..J'\.tht
m~ 1V;'Ell'V1l~ri3jflrnfh~1~Ell'V1l~~~

q 'II

A'1~~u~n1~ff1~u1~1~Tu~~"
1'1J~~'U,3jfl"JlaJ&hvrw1um~~{l~ bL&l::fl~~1l1'W"lJEl~bdmfl EllU.h~m ~ LUULb'VI~~"lJEl~.,

mWlEl::ijl'U,ri&hvrw"lJEl~~::tJtJn~laJLdEl '1J~::Wl'Y1bb~::llijI?11WY11U~"J3J~~El1m::lfil~ 61 bb~::
., 'II J

i1Elf(3JU th~l~m~tl?1'Wtr~~l'U, t3-iL~H~'WEl~::iim~bm~~lw l'1J~~ul "J5bUU'Wtr~~lUbL 'YI'U,fl rn::.,
m~3J.m~El1'V1l~bb~::111"l5Ulm~LLV;~~'VIi'~ElL3J~nltl?1Til'V1UWlfl"Jl3J1?1El~m~ l'1J~~u"lJ El~t:n'VIru••• 'II .,

'YInEllmu'U, 0.8 ni'aJlfimrl'V1un~"J 1 nhni'3JlfiEl1'U, (Food and Nutrition Board, 1989)
q q

I a Q".t Q..I' 0 tV Q;

L"l5UbWi~"Jn tJ"lJElm 'VIUWIfl1l3JWIEl~m~ffl~Ell'V1l~"lJ El~n~aJElUl3J~ n~::'YI~1~~lll~rn~"lJ El~q

t 'YI~ (2532) El[h~t ~nWll3J-llElTil 'VIUWlfl"JlaJl?1El~m~~~Ell'V1l~~l'V1i'tJ~~"I Ell~ b"l5UL~mntJ'11'11 q

1~~1 'VIruEll~t3-ib~~~'WEl m~~m~n 1'U,iJ~~uu 'WtJ1l~~~ Ell~fl"J~i.I?1i'tJ~~Ell'V1l~ l'1J~~u 1'II ., q '11'11 q

ni'aJ lfimi'l'V1Uml"J 1 nl~ni'3JlfiEl1u ~~~::L~~~'W Elri~::'Yh1~iifl"Jl3J~3JWI~"lJEl~tulW1~b~u tl?1q

~ri ~W1 (Campbell W, 1994 : 501) fl"Jl3JI?1El~nl~ l'1J~~u~::b ~3J:nuan nl'~l~m~ii
q

fl"Jl3J bfl~ ~W1~1n nl~tl?1i'tJtJ1W1 b~tJ nl~~W1L%Elm~t:.h~W1'V1~Elnl~b~tJih ~ Ell'V1l~ril ~ ~~

Ell'V1l~1'1J~~u3Tn~:: 1mWilijubL~::Ln~ mLiri&hvrru~"J ~ b"l5Ut'YIEl::iju t ~ltJ'Y'J~11U LVI~n.,
bb~::bbfl~Ltn-~3J i\li'U,m~1W111J~~U~::btl'U,~b 'VIWI'Yh1~"lJ1W1~~Ell'V1l~b'VI~ldl?1"J~ El1'V1l~

q

ril 'VIb'1J~~uriiifl rnfh~\l tl?1bbTlbdEliWl1 U3J t"Ii bb~::1'1J~~u~ln-W"l5ri&hvrw i.l?1bbTl5"Jb'VI~ El\l
q 'II .,

~~\lEll~fl"J~~aJ'U,3JElr.il\l'l.t'El~1'U,~:: 1 Lbih t"Iii'1Jm~~:: 3 'Y'JEl\lL'W~l::Ell'V1l~,.r\l2 "l5UWIbtl'U,
'11'11 q

Ell'VI1~ri1'VIb'1J~~ 'U,ri ii fl rnll 1 'W~\l
q 'II

5"



!II 1 ~
~"3J(;lil" n'1'''''T'Hl1'H'1' 113.1"

hfl~1h"lJl~L~fl~ (coronary heart disease) Lth.unL'VI~nT~~lUhur~.:Jfllua..nn
q '11'11 q

.f.d ""t , •.• C:.f,,,,, '"
"lJ'I.U~flU6) ~:~lJ mGl~L~fl~flGHULGlfl~~:LVUJ"lJU~.:J~~t'\.r:lUmn.:JflULLGl:~~.:JfllUm~Gl~

'II q '11'11 q

ma..nmi."lJaJu~lJ'itllfl t~mu yn:n~~ i."lJirU~llil LLGldmGl~L~fl~flGllUfll'V11~~:.JhuGl~

~:ilJtflLGl~L~fl~flGlLLGl:Gl~fll11lL~U.:J~flm~Ln~t ~fl~l h"lJlf1L~fl~1u1UnGll.:JflUn.:JLLiril

iJ.:Ji.a.}ii'VIin~lU~LL'Ii,r~dl m~L1J~UULLUGl.:Jm~lJ'i tllfl fll'V11~i.:Jn~11LL~1~:Gl~fll11l L~u.:J..
~flm~Ln~t~fl'VIGlfl~L~fl~~1h lu1u~.:Jfllu LL~m~Gl~fl111lL~u.:J~flm~Ln~t~fl'VIGla~L~a~

'II q

~1h 1U1mn 'VIlli 'lil~:ii~Gln.:Jm~Gl~fll11lL~U.:J1U1uar.:JalU~lU~ ~ ij q

i."lJirULtlULL'VI~.:J"lJa.:J~~al'V11~~1i'Wi.:J.:J1U~.:J il.:Jmuiifl111l~ a.:Jm~i."lJaJulU
'II

mmm~iau i."lJiruii'VIil~"lJu&i.:J1~liJU~Gl:GllU1ui."lJaJui.~LLTi1~liJuLa ~ ~ LLGl::Lflrh 1~
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5. 1'Ylf):;iiu (thiamine} 'Yil'V1,"l~btlu 1flb~Ub615aJ1unT~fl'H).:J1il~"lJfI.:J~~.:J.:J1U

~.:JiUnT'Hl1'V1wQlfldl3J~fI.:Jm~b'Ylfl:;iiub~fld~,"mJnl1 0.5 iiCl~n~3J~El1,000 n1ClUflClfl~

~~.:Jfll tJij bbUd1,"3J~~:;"lJl~b'Ylfl:;iiub~ brtfl.:J~lnij,rltlfltJ 1un~:;b ~l:;Cl~Cl.:J fltll.:Jb~n~l3J
'II 'II q

U.:Jba-iij,r fI~~tI...hm~~~6D'3J"lJfI.:Jb'YlfI:;iiu~:;btl~ tJUbbtlCl.:Jbtl~l3J fll tJ bb~~'J.J';h1~1 iiuu'Yl n"l5U~
q 'lJ q q

~:;nnoiJtJflfln~lnil.:Jm tJb~~l tJ ~d m 'VI~e.lCldm~b~~tJb 'YlfI:;iiu 1Ubb~Cld-u~.:Jijfldl3JRl~rucu q. cu

,rml1'V1U~fldl3J~fI.:Jm~b'Ylfl:;iiu R1'V1~tJ~~.:JflltJ"l51mbCl:;~'VIru.:J~fI 1UCl:;1.2 bbCl:;eu .qJ q eu QI

1.oiiCl~n{3J fll'V11~.yhtlUbb'VI~.:Jb'Ylfl:;iiub~bUi bd'fI'VI3Jbd'El1dU3J bbCl:;iruvhr &idUfll'V11~
• 'II"

tJl.:J"l5U~~ij~~'Yil ClltJ'VI~floiJ~"lJ'dl.:Jm~~~6D'3J"lJfI.:Jb'YlEl:;iiu b~bbri b~3Jb6153J''YlfI:;iibU~ (thia-
'II

minase) ~tJ3Jln lutlCll~tJbbCl:;n~~b'YluUn (tannic acid) ~tJ3Jln 1UltJ"l51bbCl:;'VI3Jln~~.:JflltJ'11'11 q

b'YltJij1 fIm ~"lJl~b 'YlfI:;iiU3Jl n b\ifl.:J~lnm~nu 'VImn'VI~.:Jfll'V11~'VI~flnutlCll&itJbtJUtl~:;~l

~.:Jiunl~~.:Jfllm~nnU'VI3Jlnba-ib~ nfld~nu'VIi.:Jfll'V11~UGtd2 okd13J.:Jb~~:;fll'V11~~nu~:;nn
'11'11 q 'II

~~6D'3Jb~tJtJ'~'flmbGtdbbCl:;nutlCll~~mbGtdb~~1:; b'YlfI:;iibu~lutlCll~u~:;nn'Yil ClltJ1~tJfldl3J
'II q 'II

~flU m~"lJl~ b 'Ylfl:;iiuu.:J~U3Jln 1U~~.:JflltJ~btlUyhr~~lb'{fI{.:J (alcoholism) bbCl:;b~~U
'11'11 q q

b'Ylfl:;iiu~ln fll'V11~~1 m3Jlrn b 'Ylfl:;iiu~nl'V1U~1V;d~:;d~tJ.:J~fI~flfldl3J~El.:Jm~ R1'V1~U.
~ dd .c::t

e.l~.:JflltJ'Yl3J~"lJ111~~
'11'11 q q

6. h1UvJCll1U(ribofiavin) b~tJd,rfl.:JnutlDn~tJ1f1Eln6Bb~okufldl3J~fI.:Jm~b~1u

vJt'l11U~.:Jijfl'dl3J i3J~ufinumm rn~ tr.:J.:J1U~b~~U ,r flnl'V1U~fldl3J~ fI.:Jm~b~1uvJ Cll1U

Rl'V1-rU~~.:JflltJ"l51tJUCl:;'VIru.:J~fl1UCl:; 1.4 bbCl:;1.2 iiCl~n~3J bb'VI~.:Jfll'V11~~1'V1"h1uvJCl11U
cucu q QI

b~bbri bd'fIU3Jb"IiuCl:;irnlm~tJd b\ifl.:J~lnb~1uvJCll1U ~:;nmnUR1~fI.:!luil.:!mtJb~,"fltJ
'II

~.:JiU~.:J~fI.:JU~111fl~ln Ell'V11~1V;d~tJ.:J~fIlubb~Cl:;1U uEln~lndtJ1Ul.:!"l5U~ b-r5UtJ1,]U

iJ~~ld:;tI~:;bl1'Ylb'Ylfl:;b615~(thiazide) 'YillV;ijm~oiJurhtJb~ 1UvJCll1U 'Yll.:JiJ~~d:;3Jln,yu

~.:!fld~1'VII,~1UvJCll1Ub~3J1U~~.:! flltJ~b~{UtJ1b 'VI~ld~dtJ
'II'll q

7. 1~liiuen- ~lbtlu~flm~~~l.:Jn~:;~n b~El~ bbCl:;flElClCllb~U(collagen) ~.:JbtlU
'II

1t1~~u ~Rl~ru"lJ fI.:!~d'Vl'U.:J b~ubbCl:;n~:;~mi flU ~lnm~flm~n 1uiJ~~UU~fI~~tlb~11
QI 'II q q

1~niiuen-v.:Jbtlu~~~lU3J:;b~.:! b~~l:;iJ fI.:!num~bn~3J::b~.:J~bn~~lnm~b~{u~~b Ublil~'Yl
"" tI "" \1\ 1 6" ....., •• \1\"'1 <: d(~U ::~d) bbCl::bU lil~'Yl~~fl3Jnu ~l~bfl3JU b~ ~ tJb:u~l::3J::b~.:J'Yl'VIClfI~fll'V11~bbCl::n~::b~1::

fll'V11~iJ~itJ~ije.lCl'Yil1V;fldl3J~fI.:Jm~1lil1iiu6D'b~3J;ju b~bbri m~a-uu'VI~ tJ1Ul.:!"l5U~1111::
'II q

bfl~tJlfI'Yll.:J~lUfll~3JnrUCl::~.:Jbb1~ Gtfl3J uEln~lndv.:J~ul1~::iu1lilliiuen-l Ub~El~~::Cl~Cl.:!lill3J

ElltJ~b~3J,yu ~.:JbtlUe.lCl3Jl~lnnl~U~111fl1lil1iiuen-,"fI tJCl.:!m~~~::{m~n~::iu1lilliiuen-l U
q •

b~fI~lV;fltllu~::iu 1.0 iiCl~n{3J~m~6B~lil~ ~lbtlU~fI.:Jb~{U1lilliiuen-bW3JbtlU1UCl::75
'II
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3J~~n~3.IhH'VolIilVltg~i tt~:: 150 3J~~n-r3JhU'Volfl"l51rJ(Garry PS. Et ai, 1982 : 332)
'"-iTflfhVI'U,1iIVl113.1<11el~m":il1i113J'U,6BGhVl~'lJ~~~el1[J't1~t'Vol1il"l51r.m~::t'VolIilVlru~ fi el l'U,~:: 60

«u cu q cal

3J&l~n~3Jtrhn'U, m":i~1!'lJ~'U,'U,\ ~ ~~~el1[Ji''lJlh::'t11'U,~mt&l::~~'~ ~::-rl1[J\ ~ ~~~ el1[J'<11~'lJ
q '11'11 q '11'11 q

1 (~n3J'U,6B~1nel1V11":it~3J:fi'U,'<11

8. l1i113J'U,UVIn tU'U,lVltB3J'&Jr3J1'U,m":iVl":iel~ti1li1'7Jel~n":ililel::3Jl'U, ii":i1[J~1U-h ~~~el1[JI
q '11'11 q

iilelm~'7J11i111i113J'U,uVln'<113J1nn-;hl[JVI\i3J~1 -#~dt rtel~~1m~el'lJ~1!~~1'iVl t~\r,ci el[J
q q

~1iI~~tt~::1l11::Vl113Jtu'U,n":i1il'7Jel~~1'i~liI~~rl1 1~ m":i1il1il~3Jlm3J'U,UVln1'U,'t11~t~'U,el1V11":i
'II

~1iI~~tt~::m":ii~tVl":i1::~~~1 'i~1iI~~<111[J~~'<11~'lJl1i113J'U,uvm~h.h~[J~'Volel~::ii el1m":i~3Jtlili'1
'II .

,:::a.. d d •.• ...,o Q..I Ac,d

VI~1iIV1~1iI~1[J3Jel1m":i"l51tt~::&Jr1il(microcytiC anemia) '7JelmVl'U,liIVl113J1iIel~m":i1m3J'U,'lJVln

~1V1~'lJ~~~el1[J"l51mt~::Vlru~fiel l'U,~:: 2.2 tt~:: 2 3J~~n~3JttVl~~el1V11":i~\Vl1m3J'U,UVlncucu q III

fiel tdelVl3.I1Tru~"l5u~i[J~Yi11~iim":ii.uma-[Jlm3JUUVlm ~3J:fiu fiel m":iVl~-iT11tt'lJ'lJt~liIJ1cu QI CUCII q

m":i1im'lJ1~"l5Ulil t-rl'U, INH ~~Vl1":i1mmiJ'U,UVlm~~3J1'U,mntd

9.11i11iJ'U,ua-u~el~~1tu'U,~elm":ii~tVl":i1::~~tB'U,tel(DNA) n1'7J11i111il13JUU~'lJ~el~

~::Yi11~ m":i~i'1~taJliIt~elliittlil~~1iI1.Jn~tnlil1l11::~1iI (megaloblastic anemia) l1il13J'U,dtT~

iim13J Gh~ru1'U,m~Vl~~1l1'Vol'7Jel~'3Ja~'U,(myelin) '7Jel~tdm~ ell.J":i::~'t11'U,~~~el1mJn'Vol'lJi1
QI eucu q

ii":i::i'lJ'7Jel~11i113J'U,U~'lJ~el~1'U,'Vol~1~3J1~1 trtel~3J1~1n'<11~'lJlm3J'U,u~'lJ~el~~1nel1V11":i

~1 tt~::iiVl113J~1iI1.Jn~1'U,m":i1il1il~3Jtrtel~~1nm":ici el[Jl1i113JUU~'lJ~el~"ll1nel1Wl":i~1iI~~ tt~::
'II

iin1":it"ll~rut~'lJ llil'7Jel~tt'lJVliit'i[J1U~1'it~n~liIl.Jn~ ~~'Vol'lJ1'U,~~~el1[J~iiuruVl1n":i::t 'Vol1::
QI cucu q QI

el1V11":ie1mti'lJtt~::ii'7J'U,11i1t~n~~(atrophicgastritis) Yi11~iim":i 1i11i113J'U,U~'lJtiel~tU'U,U"lli[J

1'U,m":it"ll~rut~'lJllil'7Jel~1fl1tt'lJVliit'imel~ ~~tu'U,u"lli[JGh~ru 1'U,m":i~liIm":i1il1il~3Jl1i113J'U,U
'" '" 'II

A Q..I 0 Q..I.o. Q dA 0 ~ l}.I

~'lJtiel~(Russell RM, 1986: 59) '7JelmVl'U,liIVl113J1iIel~m":i1m3JU'lJ~'lJtiel~~VI":i'lJ~~~el1[J
'11'11 q

t'Vol1il"l51mt~::t'VolIilVlru~ fi el l'U,~:: 2.0 '3.1lVl":in~3J ~~t ~ [J~'Volel~1'V\~'lJ~~~el1mh'U,1Vlru
QI cucu q QI

tt~1 'U,~ti.Jel1[J~ii1l11:: atrophic gastritis Vll":i1m1il1iJuU~'lJtiel~t ~3J:fiu ttVl~.Jel1V11":i~
'II 'II q

1mmiJ'U,u~'lJtiel.J ~.JR1'U,3J1n'Vol'lJ1'U,~~liInrn~"ll1nilill t"Jiu el1V11":i't1::t~tdelilill'"11

'U,3Jlfl.Jttu1'U,VlU~tu'U,aT.JiH~~tVli.Jel1"lltnlilm":i'7J11i11miJ'U,d m":itt'U,::u11~'lJ~lllVl el1V11":i

VlaTnt-rlu t<111t~[Jlt<111mrVI~el~~liInrn~el1V11":iVlaTn"ll1n51tVl~el.J~'U,6) "ll::Yi11~m":i'7J11i1
'II

'"A A A d

lm3J'U,"l5UlilU~1iI~.J

1d-



10.1 • ofl ~ •..• •.•• a, 0 I di
10. ftblil~ (folate) "illblJ'\.HUnT'H~\'lbml:;~lilb€JUb€J(DNA) bblil:;~l~lJ~:;nmJ€J"6)1

1U~~~€JltJiJnvururu~l atrophic gastritis sR~dJu~b~~rh lV;bnlilfl113J~liltl'n~lum~
cucu 'I, 0.1 q

lillil~3Jmlill ~~n elUbii€J~3Jlmnn pH 1U~l tib~m ~3J~U nl'~"lJlliln"Slill~~n"il:;'Yh1V;bnlil
'II

!111:;6tilil(megaloblastic anemia) ,y€Jnl~Wilfl113J~€J~m"S1~blil~1U~~~€JltJb'Wfl"l51tJbblil:;'11'11 ~

~~~ ~€J1Ulil:; 175 bblil:;150 t3Jlfl'Sni'3J ~13J~1~U b~€JiJ€J~nU!111:;6tililbblil:;iuelm~u

bb~~~€Jl~1"S~1~1~blil~3Jlnt~bbn ~nlub;jtJ1 ~U bd'€lii~{ t1cqjl~6)£j~~ bblil:;iqj~"l5

Q.<I A •• •• li.I CLoo' A I d'. Q.oI

11. UtJ€J:;6lfU(niacin or vitamin B3) fl113J~€J~m"SutJ€J:;6lfU"lJ€J~"S1~mtJ"lJU€JtJnu
'II

m3J1rn'W~~~lU~h1uf1~mtJ m"S"lJllilutJ€J:;6ftU"il:;'tl11V;bnlilb'Wlillilln"S1(pellagra),y€Jnl~Ulil

fl113J~€J~m'Sum):;6ftU"lJ€J~~~~€JltJtajbb~ncqjl~"illn1m.J1~ru rt~1Ub'Wfl"l51tJbblil:;~ru~~Elcucu q eu QI GI

1Ulil:; 16 bblil:;13 iJlil~ni'3Jm3J~1~U bb~~~Ell~l'S~lV;utJEl:;6ftut~bbn U3Jt"Ii bd'm~'~{

bblildtl'S~U"illn~"l5b"l5Ut1cqjl~6)iqj~"l5
12.bbfllilb;tJ3J(calcium)m"S~rub~md'Elm:;liln(osteoporosis)'Wut~tiEltJlu~~~ElltJ

'II QI 'II 'II'II ~

lliltJbQ'Vn:;b'Wfl~ru~iJn"il:;'Wuiliim"SV;n"lJ€J~m:;liln,yEliiEl~d'Wn bblil:;iu~~~t~~ltJ sR~ii
QI 'II

~b ~~thvrru3Jl"illnm"St~i'ubbfllilb6titJ3J~ El~~Eli'~bblil:;imiJu~taj b~ tJ~'WEli13Jnum"S"lJllil
~ QI

nl"S €IElnnl ~~mtJ~~m11 n"iln"S'S3Jlillillil~ m"Slillil~3Jbbfllilb6titJ3Jrt~1Ub'Wfl"l51tJbblil:;b'Wfl~ru~
'II QI

"il:;lillillil~~13JElltJ~~~€JltJiim'S~ i~"lJEl~n'Slilbn~El"illnn"S:;b'Wl:;Ell~l"Slillillil~rh 1V;m"Slillil~3J~ '11'11 q 'II

"lJEl~bbfllilb;tJ3J"illnEll~l"Sbnlilt~UEl tJlil~ bblil:;UEln"illnd~El{t3JUb'WfliJ~lillillil~anrh1V;nl"S
fl"SEl~1i1~GhU"lJEl~m"S~i'l~ lillillil~~13J~~fl1"Sb~ 3Jm3J1rnbbfllilb;tJ3J~U~l!1fl ~rnUU~111'W

q ~

bbV;~"l51~"lJEl~~~~~m3J~m(NationalInstitutes of Health) t~fh~Ulilfl113J~El~m"Sbbfllilb;tJ3J

~l~i'U~ iY~1tJ~3Jlilll"S:;~1b~ElU dJUlUlil:; 1,000-1,500 iJlil~n~3J (Levenson D and

Bockman R, 1994: 221) ,yElnl~Ulilfl113J~El~m"Sbbfllilb;tJ3J"lJEl~~~~ElltJb'Wfl"l51tJbblil:~ru~cucu q QI

~El1Ulil:;800 iJlil~ni'3J~~~ElltJ~t~i'Ubbfllilb;tJ3J"illnEll~l"Stajb~tJ~'WElfl1"St~i'Ubbfllilb;tJ3J'11'11 q ,

b~~3J bb~~~Ell~l'S~l V;bbfllilb;tJ3J3J1nt~bbn U3Jbblil:~~~.nrn't1"lJEl~U3Jt1lill b~ntllillUEl tJ

~u~l11flrt~n"S:liln bd'Eli~{ cqjl~~ iru~"l5 b~lV; bblil:~nlub;jtJdcu J QI cu

13.b~~n (iron) m"S"lJllilb~~nlu~~~ElltJii~lb~~3Jl"illnm"St~~ub~~ntajb~tJ~'WEl
'II'II ~ ~

b~m ~EllilbiiEl~"illnhm~El~~ bblil:/~~Elm"Slillil~3Jb~ ~nlillillil~"illnll11: atrophic gastritis
'II

1)



I
Ih:::~'Ylfi[n~m'a~Wl~:lJbVt~n~:::~;ju, tl1eJtil u,Jll1:::n'a~Vt~eJl~i'ui milu,6nHl~:lJ 1u,'Yll~~'a~~ ~
,rl:lJ nl1~i'ueJ1Vtl'a~iil'Y'1b~'Yl (phytate) bb~:::eJeJn61l'lbG!~(oxalate) i1:lJ~1~ ~:::rhl~m'a

d r;:: •••• 0 'a.I ~ 0 Q; ow A d Q.,oo

~~61l':lJbVtG!nG!~G!~"lJeJmVtu,~fl11:lJ~eJ~m'abVt~nGilVt'a1J~bi~eJlm~fl"l51mbG!:::VtnJ~fleJ1U,G!:::cu cucu q IIU

10 ilG!~ni':lJ b'Yhnu, eJ1Vtl'a~ii1ilm'VI~n:lJ1n l~bbri ~u birmb~~ b~eJ~ 1"li t1b:lJ~~bb~~
q

G!m~eJ~dJ~iJ1 bbG!:::iru~"l5~b~:lJ1i1~bVt~nihVti'U~bi~eJ1~~iieJlm'a~~ eJl~l~bVt~m~:lJcu QI q cueu q

1U,'a1.l"lJeJ~b:iJ~Wl~
14. i~n::~ (Zinc) m'a"lJl~i~n::~ii~G!'Yh l~m'ab~n~u,bb~::m'ai'u'abib~~b1.l ~~

fill ~fl11:lJeJmmnVtl'aSl~Sl~ ~~iifl11:lJihf1ru:lJ1n l~mu~l:: 1U,~bi~eJ1~ ~bi~eJlmhu,
~ ~~ q ~~ q

lVtrub~i'ui~n::~~ln11 2 lu, 3 "lJeJ~~nl'V1u,~bllu,,rmllVtu,~ fl11:lJ~eJ~m'ai~n::~~
~lVti'U~bi~Bl~ -#~1u,b~fl"l51mbG!::Vtru~ fieJ 1U,Sl:: 15 3h~ni':lJ nl'a"lJl~i~n::~

~ ~ q ~

u,eJn~ln~::fil1 ~ m'ab~n~u,bbSl::i'1J'abib~~b1.lbb~11u,~bi~eJl~~U~lJlfl eJ1Vtl'a~iii~n::~ ~1
~~ q

~:: ii nl'aVtl~"lJ eJ~bb~Sl'VIi~ b~i'UU1~ b~1Jiln11 mi:lJ~b~i'u i~n::~l u,'a::~1J1.ln ~
q

'a1:lJ-#~'yh1~Jlil~:lJnu,"lJeJ~il~m~Sl~Sl~ eJ1Vtl'a~iii~n::~:lJln b~bbri [)lVtl'a1.l'a::bJl'Ylb"liIilu
~ q

bd flbb~-:l bbSl::[)1Vtl'a'Yl::bG! nl'a 1~ i~n::~b bi~:lJ1u,'a1.l"lJfl\lb:iJ~~1 1u,~ bi\l[)1~~1J11
~ ~~ q

'Yil1~ nl'aVt 1~"lJ[)\Ibb~Sl~:flu, nl'ai'u'abi~:flU, bbSl::b~:lJ1.l'a:::lJlrnb~ [)~hh~~\I~1U,

1.lSl1~"lJ[)\lil\1nl~ (Sandstead H. 1982 : 1046) m'abbi~:lJi\ln::~lu,J1.l"lJ[)\lb:iJm.n

:lJlnn11~nlVtu,~ 1~ eJl~'Yh1idi~BU,~'al~b~ ~\lfl1'afltil U,fl113J~bbSl"lJ[)\lbb~'Yl6~ ~

n1'ilh::a3j"1l11~Tll~"1nTiL"~£l{\Jinu'U'U q

fl113J61h6J5flu,"lJ[)\I[)lm'a~bn~':illn"lJl~Gil'aeJ1Vtl'am::1J1u,m'abbri bbSl::1'afl~buu,fil1 V;
bn~fll1:lJti\lmn 1u,m'ai'nMlihVti'u ~bi\lfll~ nl'a"lJl~ l1.l'a~u,bbSl::~i\l\llu, 'VI~eJm'aiim:lJl nb

q ~ ~ q

n~l:lJbdfl~1.l'a1fl':illnb"lJiJU,Sl~Sl\l~lnn'a::1Jlu,m'abbri ':il::ii[)lm'abbbi~~b"liU,b~~lnu, i~,ru, r11

ii1~nl'a1.l'a::dju, ~b~.ibVt:lJl::bi3J fll':il'Yh1i:lJ fl\l,rl:lJiftyVtlnl'a"lJl~ l1.l'a~u,bbSl::~i\l \11'\.t1u,

~ bi\l[)1~b1.l m'a1.l'a::b3Ju,m:lJ1rneJ1Vtl'a~b~i'u ~\IbUu,m'a1.l'a::bilu,offu,vrU,~lU,b~:lJbb'an~ Sl~
~~ q ••

fl113Jti\lmn bbSl::Gil:lJ1'atl1h::b3JU,fl11:lJbUU,b1.lb~"lJ[)\IJll1::'Yl~lJl"l5u,1m'a~ :lJ1':illn m'a b~i'u
q q

11.l'a~u,b3.ib~ ~\I~ [)[)til\1~mttfl\l m'a1.l~::b3JU,Jll1::lJl"6u,lm~ 1U,~bi\l[)1~Gil:lJ1~n1.l~::b3JU,~1 n
~~ q

1. m~i'n1.l~::~[)lVtl~ 1~m~~li1Jfl~ b~bbri m~':il~iJwYin[)lVtl~ 24 -E'113J\I

~~.hu,:lJ11~~fil~~~eJn1J 3-71U, bbSl::fl11:lJ1Jfl~"lJ[)\lm~u~lJlfl[)lVtl~"6ii,~~l\16)l~~~::yh

"lil\1~::~::b1Sl1 12 b~[)U, b~[)~':il::'Yl~l1JbbU1Jbb~u,m~1J~lJlfl[)lVtlWISl[)~iJ~~hU,:lJl ~\I~::

fI~[)UflSl3Jii\lm~b1.l~~U,bb1.lSl\l"lJfl\l!l~m G!~ij~Sl~flm~ij [)lVtl~
q ~

1~
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