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<V a v .J . v ,.J" ~ v ;Qj • ~ 
(?)1:lJ'U'W'Vlfl );1'Wfl.1'U'Vl '1l'll (9)(9)~lib );1~1'W'Vl (9) fl.t!. ®<t<tb f.J"ill1Wl(?)I:lJVI'W~?IB.lllfl1'1l1 

c::t--=o 	 .0:;::" v If r: <=lI ~ 0 ~ 
'll~f.J1'Vlt!1 flW~bfl~~1 :lJVllTVlm);1mfl~(?)1m?l(?)1 "1Jmm?l~1T<\l11mflm~~w \9l1.m'Wl"il ~111WGj'Vlli 6'l~ 

1'W~ ®b 61.fl. ®<t<tb b~B~fl11:lJbihl"il~~b~t!1n'Ufl1~t:J~(91~'1lbb'U'UB'W'Vl~~ mill t:J?I.'UB.i~fl1~lVl flf.J."il'W. 

W"ill1Wlb~B~I91~fl~11 b61'WB ~~119l:lJB'UVI:lJ1t!1Vlm~(;J:lJ611'llbdBVll~1~qJ ~lmlt!6'l~bBCJ~~~~~~:lJ119l1 CJ~~ bT1 

~1iJB b\9lCJiJ11CJ6'l~bBCJ\9l~~1f 
(9). fll11:lJttJ'W:lJ1 

fl11t:J~(91~'1lB'W'Vl~~~~h~i611~bfliJ 11:lJ~~ fl11~1:lJ1i{J CJ bfliJ bU'Wfl11t:J~ (91~'1l~ij~'W'Vl'W ~B'wt,bCJ, 	 , 
N6'lN~l9l~lW,h nmf\~:lJ6'lW~tJB CJw;h VI~mu'W:n 1911~B~~ bn\9l~B:lJ:lJlflfl';h bb6'l~1VlN6'lt:J~~~ii~wril'Vll~ 
bJl'1l'Wl fl1161~ fl11 bdm'll~CJ'U bVlCJ'lJ n'U fl11N~19l~'1l~iJfl111i{JCJbflii~1:lJ n'U {JCJB'W'Vl~~ bb6'l~{JCJ~1mf.J bu'W 

l\J 	 'i 'I 'i , 

bb'W1f.l\9l bb6'l~VI~€J fl11:lJ b~B b~'iJ~ fl1~N~(?)~'1lB'W'Vl~~~~fl~11il~ ~'Whl~n (P)eN fl11t:J~ (91~'1l bb 'U'U'll6'l 'iJ~6111w~~ij 
fl1~1i{JmfliJ~1:lJ n'U{JCJB'W'Vl~~ bb6'l~{JCJ~h.ll If.JB ~1~ bVI:lJl~61:lJ, , , 

, 	 ~ v 

h t'lll~Na'Voj'~·el:lJ~1aa~t~a~1'1l~~nel'Un11w1\l1·atlJ1 6/j~611:lJ1~fl611Ub~CJi1~b"1J'llVl~ bT1 ~1iJB~~ii 

®.(9) 	 Vli(~~m~€J~ "fl11:lJ"il~~ b~mn'U{JCJ1'Wfl1~bfl~(?)~bb6'l~~~bb1~~'iJ:lJ", 
iJB~"1J'iJ~{JCJ'll~~ bJl'VlVl~~m"il"il~1i'1l~ b"IW iJ'iJ191'iJCJ"1J'iJ~{J CJBfl'll~~b.ll'VlVl~~1~ ~~,r'Wbb'W1'Vll~, 	 , 

fl1~b~'iJflli{JCJ~~~61\9lfi'iJ1i~~uCJ bflii {JCJB'W'Vl~~ bb6'l~{JCJ~1m'W~1:lJn'W1VlbVI:lJl~61:lJn'IJfl11:lJ ~B~ fl11"1JB~~'W 
'i 'i 'I q 'I 

~'1lbb6'l~tl"il..ijCJ~h~ "1 ~b~mn'U fl111i{Jml6'l'iJ~"il'Wb~'iJfl1i{JCJ~iiAWmf.J~ hjiJ6111W~~~:lJ119l1CJI q 	 q ~ 

®.® 	 ~lb'Wlb€Jfl6111b~'iJ~ "fl11N~19l~'1lB'W'Vl~~~"il~~VI~B" 
{JtJB'W'Vl~~I9lBCJfl11{JmAiJ ~~1'W19l1'W~'W'Vl'W~BVI'.bCJ(;J6'lt:J~19l~'1l flwmf.J~h'WbJl'1l'Wlfl1~ 

'I Ii 'I 	 'i 

"1JB~Nfjt:J~(91~'1lbb6'l~19l1'Wf111:lJb~CJ~~elfl1~n'iJ1Vlbfl~:lJ6'lW~ (916'lB~"il'Wfl1~li{JCJ~~ bT1 'll1~bJl'VlfiB {Jmflij UCJ , 	 " 
A 	 c::t ({ ... ~ 1 V ~ V Q..I ,c,:::" dJ i «l v ~~.:.i tJ 

-eJ'U'V1':i CJ-bbi.i~tlCJ"l11illf.J11:lJ fl'Wbb U'tJt:J 611:J t:J611'W bVI b'Vl:lJ 1~ flU \9l'W bb6'l ~'W'1l61 ~ N6'l !;VI Nfj (;J&'ll'l 'Vl:lJflu;!Jl"l'V~Wl ti-~, 	 , 
bJl '1l''W1fl11~~fl';h1ibWCJ~'ll1~ b.ll'Vl b~CJ1 VI~'iJ61'iJ~'ll1~b.ll'Vl~1:lJ n'W 

®.bT1 	 'U'Vl ?I1'll~U~Vll~ ~l:lJ~lb'W1U'Vl~~~'iJ 11t!~1'Wfl1~(?)~1"ilbBfl6111fl111..ijCJ b~'iJ~fl11 
b'll~CJU bVlt!Uel~rl'll1~ fl'iJU6111B1V11 ~bbfj~ ~'W 1 "1J'iJ~8'W 'Vl ~~119l ~ (916'l'iJ ~Jlil'W fl1 ~'VlU'Vl1'W11~Wm1:lJ~b~ CJ'"JiJel~ 
'1lB~VI'I11CJ~I'W1..ijCJbmJ'W1 fl11bb6'l~61"1J.lll'W 61f1l'U'W fl1~~ fl~l61"1JB'Wl~CJ bbfj~b1'1lfl11?1l9l1 b'1ll9l ~el'W fjB'W~'iJ'W, 	 , 
'Wu1

r 
ll'WbdBf111:lJhjij11CJ6'l~bBCJ(il~ bMmiJ'iJ~ nu{JCJ fl~11i:l~ buf.Jl~bdm'l1~ICJfj~ bBCJ \9l(911:lJ vhiJ€J b~'iJ~~~ fl~ 11 ., 	 . 

iJl~(P)'W (?)6'lB(il "il'W'Vl~lU11W.l1:lJ bb~ fl~ l~"1J€J~?ll~B'W'Vl~ ~bbfj~(;J~(91.nW"'Vll~'llfl1i11'l1mV1b'li'W b del 'W:lJ bb6'l~1~ . , , 


~I OJ "'.1 ~ 'I d '" "" '" I.J'\-I .1 'I 661 "'v 1
bu'W~'W f.J'IJ buf.Jl ~eNfi u~~flBU"1J'iJ~ b'W bl9l~b"il'W'Vl611~'iJ'W'Vl ~CJ"il~61~ fl11 ~~"il~ bu'W u~~ bCJ'1l'W bVI flU n u 1~'1l1'1l'W 

U~bJl AB1V111~ bb(?) fl ~1~ n'Wl9l1:lJ'll fl~ i(j~hj'l11~"il~ bb(?) fl ~1~1'WJ~:lJ1W611~'iJ1V11~~ b~cniJB~ n'IJ?I"1Jm'W"1J'iJ~, 
~'IJ~b.llA 

http:bb6'l~{JCJ~h.ll
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Aru:::!fl'l!l~'J ~'t'Inl'lflU'fI!fl'l!lW'JVlltrW'J 

flg'l!'tl'Vl'1 (l)ofioo 1'tl'J. o~-fidbc:i(j)od-&: i'tl'HYl'J ob-fidbc:i(l)ob 

FACULTY OF AGRlCULTURE, KASETSART UNIVERSITYDEPARTMENT OF SOIL SCIENCE 
BANGKOK 10900 TEL. 02-9428104-5 FAX: 02-9428106 

L~B~ fl11:WL~11t\)~~L~tnnUm'Sf.J~t9l~6ijLLUU€hJ'Vl~~ 
L~tJ'W B5U~fl'S:W6ij(;'j'lh~'Vl1'W 

~~~irl~:W1~1tJ (9). vnr~if1f)b~f)~ u fl11:Wt\)~~b~tJ1fi'U'utJ1'Wfl1'SLfl'el't9l'SLLm~~~ LL1~~el:W", 
o ..\ .:0. 41... a/ <'a/ '" 41 

h~1L'W1LBfl~1'SL'Sel~ II fl1'Sf.J(;'jt9l'V'J6ijB'W'Vl'StJ~t\)'S-:tVl'Sel" 

bfl.611b'W1U'Vlf(~~el'S1tJ-:t1'Wfl1'St9l'S1t\)Lelfl~1'Sfl1'Si~tJ b~B-:t "Comparison of 

composition (nutrients and other substances) of organically and conventionally 

produced foodstuffs: a systematic review of the available literature" 

, ~ 

~1tJtJ'Slfl!l111~bn~fl'S~Lb~fl11:Wfl~ bb(;'j~VI~elfl11:W b6flB1'WVJfl1-:t fl1'S bb(;'j ~VJn'S~~u4f'W 

6[JB-:ttJ'S~6ij1fl'S6[Jel-:tL(;'jfl 1~mu'V'J1~6[JB~tJ'S~b'Vlfl11'VltJ 11fl1'Sf.J~t9l~6ij~'W'VI~~~-:t1~tt-i1~1'S bfl~ 'S1:W~-:thJ1,-i1 

umfliJ L~'Wm'Sf.J~t9l~6ij~~ 191'W'Vl'W~f)Vltl1 tJ f.J(;'j f.J~t9l~1fl11 nel 1 VlLn~:W(;'j'W'el',JB tJfl11 VI~m~'WiJ t9l'S~el 
" q 

~~ bb1~~el:W:W1flfl";h bL(;'j~1Vlf.J(;'jf.J~t9l~ilflru~1'Vl1~lfl6ij'W1fl1'S~~fl11 L~mVi tJUfiUfl1'Sf.J~t9l~6ij~iJ fl1'S1-11 
, '\J 

u 
q 

tJ bfl~H1:wnuu 
, 
tJ~'W'Vl~~bL(;'j~U

q 
tJ1bfl1'V'J ~-:tfl1'SVl1:w1-i1u 

q 
tJ bfl~ Lu'W~~~ fl'S~f.J:W L~'W11~~fiuVlt9fl 

i6ij1fl1'S~1'Wfl11:W61:W~'Wlh~Vl11-:t~'W UtJ Lb(;'j~.w6ij fl'S~f.J:w~-:t1~fl'W fl11'S1U'S1:W~el:W(;'j f.J(;'jfl1'Si~m ~el 
q '\J , 

Vl1~el~1tJ bMtJ1fiufl11:Wfl~~-:tmh1 ~-:tf.J(;'j-:tl'Wi~tJ~'V'hB ~1~\1 fl~el-:tt9l1:WVlt9flfll'Si~tJ1mVl~el ~ltJ11 
LL 'W1 fl~ bb(;'j~VI~el fl11:W b~el b~B~ fll 'Sf.J~t9l~6ij~'W'Vl~~~~ fl~ 11~1~191'WhJfJ'\J fl~el-:t fl11:W b~"11t\) ~~6[JB-:t____~~--~______~__--____-----­

6Y-:tfl:W1'VltJ~fl~11.Q fl'S~f.J:W bU'WVh-:t11t\)~vh1,Vlfll'Sbfl'el't9l'S6[JB-:ttJ 'S~ L'Vlfl1V1(;'j-:t'Vll-:t 1lJ bt\)~tynl1V1,Jl 
b'Vh~ fl1 'Sbb(;'j~~611f(fl r~~~ R~el 'WB flt\)l flt\) ~v111,VlLfl'el't9l'Sfl'SfJfl1,-i1bu'W" VI'W t9l~bfll" bb(;'j~ L~tJlB fll ~ 0/ij , '\J '\J 

bb 'Vl'W~t\)~iJ1111 'St\)1 fl fl1'Sf.J~t9l bb~l91el-:t6[J1~VJ'W bb'Vl'W~t\) ~1~1111'S:WlflR1~1111'SUBtJ bb~1 eT,:rvi11iLSa 
'I' ~ "" .1 ..... 1 " T "" ...... " j,f}fl1~LtJ fl1~(;'j ~:lJ,,'Wj;LL~~fll'fu~Uul~flCl.l.tl1'W~1'1.JJ,Il1fY1fl1~'tJ€HI~~~~"''W1fB fl ~1 eJ 

~1mVlt9lf.J(;'j~-:tfl~11~1-:t191'W tJ'S~flBUnU b~'W11 ~B:W(;'j~-:tfl~11~1-:tI91'Wb~'WtJ'S~ltJ6ijt1~el
q '\J 

fl1 'StJ ~~fll'S~nt\)6[JB-:t'i fl(;'j1 fl'S1'Wfl'S:W6ij(;'j tJ 'S~'Vll'W fl'S~ f.J:w~-:t6[Jel61-:t bel fl~l 'S~bbt\)~ b~tJ1nU fl11:W L~11,t\) 

~~~1-:t191'Wt9l1:W'SltJfl1'S1,'W~~~61-:t:W1~1m.J11Vl (LBfl~1'SVI:W1m(;'j6[J (9) bL(;'j~ ® 6[JB-rU'V'l'TI'W~1'W1'W1lJ 

~ln~1~~ ~~l1fl:W~'WLb~~Um~vi-:ttJ'S~L'Vlfl11 'VltJ ~flfl1fli6ijltJf!iwi'Vlm flru~ bfl'el't9l'S :WVl~~'VltJ1t9tJ 
q dil 

Lfl'el't9l'S1'i11~t9l{ t\)t9l~fl'S fl'S-:tb'Vl'V'J"1 (9)O~OO 1'Vl'S. O®-~<i:'OD<i:'. 611'W~-:t~irl-:t:Wl~1tJutrU~ bfl ~ 
q q '\J 

belf)~1'SutrUL~:w1~~ 
http://www.food.gov.uklm ulti media/pdfs/ organicreviewappendices. pdf) 

http://www.food


....0:11 tl .... AI.... ~ 1II~'1 .... I .., q'1'" .... if q'1.... I

fl1"UJfl fl ,"1I!J.t1 tI fla"41,-U1'!:t'VI1l fl1 j I.'h~EI Lflllj'Um tI 1\EIay 'VI jEl !J.fl ~1\fJ 111311 ow 'eUJ1~LVl1I1 ~?f1l 

VI~el'VI1fllil~iln1'~1i(;l/1jLf'1ilt1el':Jfl'Wn11ij~;(~l.w1fel~1~~n~el~~111V1~ni1f1n1j~lil~Lu'W "n1jf;J~~Yi1f 
LLt1'U UG'lf)Vl.ntJ51j-W~" 

~{J L~tJ'W1I1L~B1UjVlVlj1t1 bbG'l ~LriBUj~nf)'U-w1il1jtl.nll1~BlIG'l~tln&lf){JLLrI'U f'1G'l1nj1'W 
'U '\i 1 

nj:W'UG'lUj~Vl1'W Ln~jflj LbG'l~i({Jf'1l1a1'Wj111 

tPZ-/9ftJ-­
I ... 

(Vlj.el1'W11il ~1jjrutlVl~) 
... ~ '" 

f!!1~j11il1jmfltJj~f1ru
1 



I­I 
I 


I 
I 
I 
I 
I 
I 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 

I 
I­I 
I 
I 
I 
I 
I 
I 
I 
I 


-
. I I 
I 
I 


I 
I 

I 


\0
 

I,() 
I,() 
(""I 

'
b
~
 

;f
 

d
~
 

r-t.;:; 
r
i 

c;::0" 

t-I 
I,() 

-S­
~
 
~
 

-
.
0

 

f1
7

 
~
O
"
 

c;:: 

-
.
0

 

iii:) 
d(CO

 
r­W

 
~
 

<
Ir 
r­~ 
r
i 

~
 



-


. 

~
 

I 




~~a1t1 

:Ytl~1~fln :Ytl,rl :ytl&ifVl:Ytlqfl1 :ytl lf1 Utl~ ~t.1 
..nrfH)~1l18~il'.ilf11gflfl';h~t.llflil8rll,m'8t.1 8, 12, 14, 

I'" '"q18, 20 Utl~ 44 1"'1~~~~&'t1Ntl(QtlU 

u."umflfl11'J~t.IlrilflUQfJlfli1 (thu~;uulAtJ'"h'JaJ 
, I _ q ':1 - ~ "":1.... -oe t! I oe 
Al"UUUtl~fI1U'.i~ itT"IS "IJ~fI'.iru ~fJfI~tl'.it.l\T~fI'Jlf11t\1 
:1 oe I 

. "It.llAaJ'Htllt.1l't11) 
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~~f;'f1tJ (~~) 

ifil~UU l1f11;l1'Hlllt.1Qt.I~u.,,~du'VNfl';h".ilAl 
!II !II • q 912 ...., I .... ~ :1

'UHVlU .,,1&'t1\1IUfjUfl1lNtlVlVle't1U'Jt.lNtlNtlVl&At.I '4£1 
.... oed I .... ~ Q"1 oe 
eU"'lt.l\T~fl'J1NtlNatrl &AS '4t.1lflaJ 

1'I11H~ 2 I'In'll8~~!I'Ih:ulTlPiH' Pio 1) ~'1f..rtlll'l\'~mlll1t~lIflll Z) fIllUlfu,rll'llfJ4nllfll,ila&11l 

flIlIlT1i1a~illlll::fl1119illIlV""ll'1J 3) flli'11J'"lfl'1'l1u,d8IGIIIIII; 4)'lmi'lwi 1I0::111'l1iluu 91ulu 
'IIIHl/nl'11u (Alderfast lIilZl"lmZ, 2010) 

~tJiiH')J I li"nrnU1\'~ 
(nrul'lo 
m::OH)2. fJWill'W~lt1Till)1t11fll"5SUf),g.N,~~ilvl'rll)1 


mii (1) 12.9 n 

eun;ti' (2) 3.4il 

4.2-\)~tJ;jlll1T1 (3) 
I--' 1+2 7.8fl 

1+3 11.1 'II 

2+3 3.1 n 

1+2+3 5.6 ~ 
I8 

flilBlif/oftlo 
(lulfl,nfIlPie 
0,10mn~ 

111ft') 

2.23 fl4 

1.75 ilil 

1.55 a 

2.88 'II 

2.55 'IIfl 

2.04 ~\J 

3.7711 

tlllOl,illlftil 
(lulfl,nt'lIfil! 

0.10 I'Il'l~ 
111ft') 

1.57 tl'll 

1.U 'IIfl 

0.76 tl 

1.77 n 

1.67 n 

1.14 'lin 

2.18 tl 

fllT,Pill8!1fif 

(lllifl'tl'IIPiIl 
0.101'111H 

1111'1') 

0.8211 

0.67 'II 

0.56 'II 

0.9111 

0.74 tl'll 

0.81 tl 

0.88 II 
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Vll1HfJ :2 (VI@) 1) 

Qtli11.u11 flliiU'UI~'1'I '19.l1ilulli 11miiuu 9 

'Uldtll~tl 
11 I.. I(I 811"l1UI'I) 

... ~';:" t(~allfl "'fit) 

100f);'U) 

(l~lfl1fl,u!!I8 

100 fl,U) 

IflU (1) 13.3 flli 42.7 iU 85.0 ~11 
... ~ J 
aUYl1tJ (2) 12.0 1i11 28.4 A 55.0 ~11 

QfJ;J'J.fll'rt (3) 11.69 29~O Ali 40.011 

9111N;1 2-1 Na'IJEh'lijrnb=lllnI'iH,l'isfl'1'Ua.1J1110111tl11I'iafl1'US'II:lJaih:r1Z 

(ilaiifli'Uml:IJar1'l18~fl1f1ri'aanl'if)~1 'I'IUflH'I1tT91 lOOn"",) 'lJS~fl::'I'IJl1laua:; 
U91~n'11 (pavia and Pokluda, 2(08) 

nzmhtJft UI'l~fl'll 

~Dm.u iJ 2005 iJ 2006 uZ005 U2006 

'",'tfijD 233:1:32 fl 299:1;27 fl 108~14fl 184:1:1 fl 

~U'fln 186:1:73 fl 281:1:5 n 1l7~3 n 53:1:33 'IJ 

~rl'l'l,rn 201:1:34 n 284:1;22 n 133*~O n 60:1:38 'IJ 

~Dflf)n 211:1:65 n 296:1:32 n 129~2n 62:1:12 'll 

..nnm'YIllJ 1Ufl8a,.n11~tnfi'u I'ili1il8'fl'll1 (n:H~t? "V'YIil8Uflut'lifi'u'u 
, v.cl v ..:" ....~, d . .1 

IIl'1flmliflum::~UfI"J1UI'I18~U 95 IlJ811"l1'1:191 

12 

"" ffI11H't1 2 (Vl0 2) 
i 

''1fllilyu 9 ijUtiH'Y I fllt'iU'Ulfl1911y ''1911ilu'i 
A A 

(iiaiini',.,l'ia 100IYSWS ('",ifl1oi',.,Ilia 

, (It.lail';ul'f) ni',.,) 100 ni'",) 

15.0 'lI 44.70'11 125.0 '1/ 

100.0 'Ufl14.0 'lIfl 41.1 '1/ 

65.0 ~~13.5 fl 38.0 fl'll 

155.0 tl21.0 fl 52.2 fl 

11: I) ~1J'flmf,t1lJtJl7hntJ~1J IH2-40 69111200 ilTnn~lIfle'; 2) ~1J8un;rtlf~1J 


Hli'fI (0.6% 'Ui9l1lilU) 624 ni1ln~II,M; unl: 3) ~1J;hl'l11'1',r el'l1i!J111tJ",9Itli 

lli'!l1:r'ltAatll UIl:lltJflnl;lJftnl:nllJ1fIlLTlrlPl 


,·nmn111lJ fhYiil61l111 (fI, ", fI,.. ) ;'lllri'fill'UlltlMh4Ii'U~1I!IIltJfI"lllll~1l1jU 95 % 
.I 
'lUll Alderfast, A.A. and co-authors (2010). 

~8iJ1J 
:1 ~,~ ... '1 "'~ ttl'" ~cI
"ltHfnJ!'f1llflrnm'.ia IUm'l1f:Jfl'.ia.! ~'Ifl";n~tJaUfI'.itJ 

, 'U~lUflWmTI~lUlil'l1'Ulfll'.i'Ue~N't1Ni1f1;;'l1 I!tl~m'.i'~ijtJ.. 
.., • I I..., "" '1 lVtl ., '" ...

'1'1-3 3 lJ'.i:;lilfI'.i"UIflU \>Ifl11fll'.i l'IlIdUlJ'.i:l:lilflll'ltJ1 'H'.ietTa~ 
.1 I.., 
lJ'.i~liI'I'1':i11JflU 

13 

http:IUm'l1f:Jfl'.ia
http:ltHfnJ!'f1llflrnm'.ia


~~ 
)~ 


{""

(II) 

e:::
os;: 

;;1i
co: 

~ -1i~
(co: 

'l..,
co;: 

e::: 
;::l

II"
."

 
..

(iI) 
s;: 

!O
) 

we::: 
.c::

)~ 
;;1i 

e:::
;;;

i? 
Q

 
­

'""' 
N

t­
;;:l 

eiii 
'$.

";;11 
). ); 

0
0

..; 
...: 

q
C

>
"~ 

<Ill 
.

~
;i 

N
=: 

Q
 

::: 
..;

--;: 
M

;;; 
fa

, 
-

e: 
-1f$:

... 
fG

:
~
 

..;; t'" 

t'" 
;:

~
 

.;: ..~
c: 

to:
N

ItA
' 

"C7 
-;::I ., 
:; 

~
c
:



c: 


VS:: 

~~

a 
;;1i 

iii: 
';:)

 
-;:I

ro
(0:;;; 

llr
fi 

r-
s
­

."
 

S
~
 

g 
s::

(II) 
~ 

c: 
c:: 

)~
.,. 

11"" 
;: 

;:
li? 

(II)
;;11 

c:: 
c::

== 
m

 
i"

... 
f(ll 

G
lI'

.. 
c: 

-0:;;; -­
.,. 

so;; 
1

;:0
fa;: 

0;: 
t­

o
c;; 

t'" 
I:'­

V
I

N
va

"
7

 
a 

)6
'

It'> 
);: 

;:; 
;: 

C
>

 
N

(II) 
» 

r­
<"l

~
 

~
;;1i 

~
 

~
 

Q
 

..; 
..; 

M
eEl:

li? 
ri

.., .. 
... 

6 
e: 

";i
-S

 
;;1i

G
:

"f: '"E 
:;:I 

CG
:

;:: 
... 

~
 

;::: 
)~.. 

e;: 
f 

lG
 

ri 
~ )i 

c::
;:: 

n 
a 

GZ 
1f~

t'" 
;: 

f! 
fS

 
s
­

;;11
s: 

,... 
~
 

n 
~
 

s: 
!i:

!S! 
co

.... ;: 
v;:;

-~ 
5 

-
~

;i 
c 

;: 
:r;:l" 

~
 

-IC
I 

~
 

-[c
-IC

I 
)E

~
 

~
 

t'" "ii 
a;: 

rs:
G

: 
-
~

)~ 
"'l

..­
c 

;:)
:r;:l" 

.!. -
if;l 

+
;:l" 

;:;, 
..; 

-
-

)i 
1/ri

::: 
)~

~
 

-
-g

 
-
b

;::
e 

::: 
5

-vs:: 
iii 

11:) 
11:) 

.;:)
II;i 

;:)
a;;

"
7

 
:r;:l"

:r;:l"
or­

..... 
!:: 

+
;:l" 

+
;:l"

~
;;1i

~
 

...:; 
..;

N
s;: 

lIE! 

,
.
.
,
-
-
.
 

-
b

 
~
c

::: 
!/;: 

C
>

~
.
 

.­
N

R
 

:;:I
Q

()
n 

Q
 

Ii"
c:

;r: 
s;:

!5! 
Q

\ 
G

>
' 

00.
ri 

~
({G: 

-c:: r 

S ­
."

, 
N

;;ill 
"7

 
0 

-~ 
lIlG

 
feE 

...:; 
...:

ri 
;:

(Q
) 

!G' 
.:I' 

);;
a
~
 

.,..'("1\ 
,;,

.;:1' 
'~" 

,s
••.. ~. 

""'.. 
. '.to:; e 

v;-. .~. 
.~
.
 

:;:t
1I~ 

w$~ 
~
 

fe:: 
.'~..

..,.
G:, 

~
 

Ii-1
~-

("1\.'
r}!,j.

a
~
 

.t-: 
Q

 
i?, 

«$;:
("'I 

G
· 

;; 
f

O\~ 
'"2 i 

("1\ 
C

>
f;p

 
1/'0'

n
«t= 

e G
:. 

- ;: 
-;:I 
ro 

-• 
ro 

C
>

 
e:

o
~
 

";i 
-~ 

c:: 
::: 

."
,

I:'­
;:; 

(G
: 

.-c 
....

;= 
C

>
"7

 
'~ 

fe:
r- "". 

~"" 
(Il 

;: 
...: 

...:
;: 

,.. 
;:

-;::I
c:: 

i"
 

::: 
{"" 

!j!
;: - P 

;;
;;:s: 

';i 
Gi:

.... 
1/:;::

t-
-a 

C
>

 
("1\

~
 

("'I 
;= -.-

Gi: 
Q:;J 

G
: 

;: 
lG

 
~
 

::: 
C

·lIltil 
~
s
:
 

;:
ri 
r-

G
 

ig
-;: 

{""
Q

t 
Gi: 
~

r­
-[c

 
~
 

<;' 
Q

 
;:;, 

~
 

1/;;
""'" 

G
: 

~
 

-
-e: 

;:) 
-[c

..; 
G

: 
5

+
;:l" 

;:)
a;;

v:;:: 
«e:

~
 

..,. 
1/ri 

+.::1"
~
 

.... 
Gi: 

r- ro 
ii5 

e: 
+.::1" 



,1'tnYl tJ 
~ ,e;t:t" ~ d Cl'I VA~ .,. ...,- ~0 ~ 
n.:l~tnA"'Ua~ !dtltl'U'YI,tlnl fHflYl'tlt~~'UUa~u'U.:I 

1!tl!li;'l" , " . 
T OJ ~ GJ ~Ni;'lA"m;n'IJtl.:l~Vlflillnfl~1f1f11"lfltUflilih'l,rw"il 3.2 tl1'H.n~a"'fil"l It'l'l1~'I1'UflUt'l::fil''l'Vf't:ll'UVI'U 

VlfI"lf.:l"'lnn11,dtl'''''tf~tI ~.:Ifh,,rAyi)'U.nit1'lVlQ''U~uU.:l
,....A <011")11 !'I 'ott «1 \II... .... <011

f111V1'U'tlugnn" 'VIti mitT!dEllA". (111fllt:1fl;~nJ~tl'll.:l'Vf") 

18 

.J ~ .." «( v "" ~ ~~ d: SffI"l.:1n 3.2 t.Inmll (fl'Ul!Il'Jii) 'i1~lJ:l'H:'H'Un'lJ1~'It'UllIulil:fnil"ll'Ufl'Iw,,"'II-1i'lf 

'hnl'Sltlllfl1''Ut.I'S=lfIflti'~nqllIlJ:l:17f.1cN~r1J1l1nijuth'Yl;tfu.ft~ijl'llflil 
(Nlcohlson lIaZtltllZ, (998) 

'ltU!lIiju fl:n7 IItly.UUU" lft'S.~lIJ~ I A 

61'I'IIYfI '1h611 

1. iju6y,,;d 
1.1 '116~IUrJll1nflr7If6Y 95 2 98 ~'11 2 

., I

1.2 uam17 52 4 ~g 16 <1 

1.3 Na'WJ:l6tn~ <I <1 210 <I <I 

1l1flf!fltTl'Hfl"" 

1')tJ >147 >6 347 >16 >2 

2. ijultlilua::\I'1.1 13 8 81 5 <1 

4 "' .<Ii( t 4 \t filltSl'1Unr.lI'l11lj < 'HtJUltNI'I.I8tJfl71; > 'HtJUltl.:atJlnn71; tJ'II 'HU1Utl.:a IjjWIl8\l~O 

,1'~tYltJ 
tI ~ ... d.f:lS ~., ,.. IV 

I,ItJtl'U'n'!I".tl11""tfEI.:Ifltlm'tTZtT"'lt:I'H~'H'Unutlz 

1ill!Jl1ti'lU~'U"'lnn11~tltAil 

21 

19 



3.3 fl11a::au'h~A'fl1ft'ufi!U 

22 

Zahradnik U"': Petrikova (2007): 
.0\ 'l ttl "" tl ~ _~ ~ 11 ...

&'lJ8 &tl' Idtlfl8fl't'l18 Idtllfltl lUu1'lJltul1111Nt'lNtlVl. , . 
o .1'" , .., .... 0 t1-~.l'''' :1 ...

fl:'Htllutl&nlflU NtlNi:lVlfl:11tll an 11!1'!t1 Idtlfltlfl'lJ 

'Ul't11V1i-1fll1fl:'t'Idlu;m4(1t1~tI&flil 

~t)a'1t1 

" <II ':I "" - <I "":I ~.~ ~ :II ""­ltlEmfIdtl8'U'tl'UJ't'I18ldtufl'lJ l'Uu1'JJ.lf.U'h't'lNt'lNtlVl1"1'lf 
I.., "" .Alii v.., .tl... - <I -111 . I "" ..l1Jl Vnnm·, 'V'I'lf'YI &f111Jldtl8U'YI1t1'lJ IU!'n1V1i~;fl11'W'lf't1 &f11tJ 

~tIlflij 

24 

v III I I "0 

3.4 fll1'lf:aH &Ul'YI1V1iU'Ha~'U1 

2S 

23 



\!ll".iH~ 3.3 'lI;ll'OI''UTPI'Ul'U~gn'll:arHIl;n''UTn;Ul'UI~ll~i1tldllph~JJ 
''U~'UII~::Il1n~tJlfl;Hhn''U~'U''''"neotJ (Ngkeewong an!l Deville, 1984) 

"""" ""'.... , '" 
1I1i~.:j'l1JJ' U;JJ101''I!TPI'IIl'l!ngn'll::t'',.:S\l'fl~'I! 

. (iiltin';ll,{o';) 

~'Unil8'U'I1;d:rPlQ . 

~8tJtl::8.1 

.:110 ....~ -. ~LI

fl'U'I1JJO'U'I11tJ1IllQ 

~OtJ~:: 1.9 

1. \l'n~tJlfli1 
(16 iiTan11l''UTfl11IlWH) 

1.0 0.0 

2. \l1n''Utlllllll'UI~M'I!~'U 10.0 2.4 

Torstensen Utl~ fltl.!~ (2006): (iIlfllll'11i1tJ'IZtJZ 5 u'l1'1t> 

1l11l1l11"U'1t1!1";~''UU1IV1'U). . 
ltia flVl vi a 'I1u.:Jfll all ,1l'\l a ~NaNa gJri'll 'I Z\J\J! Il'll gJ 'I a'U '11; u . 

•• ..' 14 .. " ~ 11:1 ..uflVluaatl l'UI'I1,gJiIlIlVlU1l1flfl11 2 1'111 '\Ia.:J 'I Z\J\J Ifl'll 1JI'I'I1 I'll ~mtl1l.. 
IJI lU'I1a fl1 'II1111'1 11.:Jiil'Vt'J1ZIIl'll1Jl'Ia'll '11; ui} III 'Iua VI u at> 0''U1IJI 'I Iii'll 

1'"!Inri'll'uut> VltlGa~ fl\Jtl11 'J ~t>.:J111'1'\18 ~ri'll 

26 

~f)fflU 

tl.... '" J 0 'tv", V 111 .... ,
~fJ8U'YI".ifJ'YI1 &'H"'fll".i'lf~tll~ &'\.,\In'l~'Ul flVl U", 1 fl flll 

tl '" ~mfl'" 
o "1 v.... IN 4 

3.5 fl11'Y11 &'t'im~Ufl«1'H)'Ufl1t'Ufl 

28 

27 

29 



;:; 

o.... 





!II Q.I t 

5. "6fX.:itfWI (~6) 

5. 2 W'lfih~r'J.J~U0P111i\·h\'NaNafl~1';t~f:\Inl'W~1'J.j 
. , 4. ~ P!!. 11· "'~" ..i ll'lfUlm1~~n'l1'W'lfn !\olnll,ltl,1!)"'11'1l!l1NaNafl~~.. 

uu 'p""4t 
~.:/mtlfJH1IH'n1fJU 

38 

30 , ......."'................................................................. , .•. 

mUlITllJ11t:l 
20 -If··....·..····..·•··· ..•.. ··................................................................. 

1110l1Pllllf)1j 

1J1.'IiltY1~(im 10 -1/.............................................. ......................... 
iil111llt00 11111) 

2 

fllllll-lillolill'V&4'llil'l'l'III1l11ltT111.'l=1.'Iltl 

(iilliiillfl) 

ltl~ 5-1 Nl:I"Il1!4fll11l1.({SI.f('It"llIH''Ill~11\l'lt ''ltcnll:1~Dl\'1m,yUijfl 
flefllHUTlII1'lfl''Ilfll,1K1'lt8'1l'UD9£n::;<V8411'l'l::Yll (Phong and 

authors, 2008) 

co­

39 

6. '8fltyl'0"'~8~ 
Ul:aU1! mHlu84 III1::fltll~. 2529. 'It. 35'1-366.111 'lltl~l'lt"'Dn1'l 

fi''ltfll'l19t1R'It!lt1::~1'l.({11 OlSll'IJ111111fltl9l1 , ..
• .. .'1" .. y ... lv 
8ml~ t'P'l1tl!QTlfi. 2553. "ItlOllfll'lIO:W9l1111.l::tHlIlfltlflJl 't'llIYlfl'S-I 

tl3 t:h'uO-nIll'iIl1'l1111tlltltllfl:Wllllf1Ul'fli 156 'Il. 

Alderfast, A.A. and eo-autllors .• 2010. World Appl. Sci. J. 9(1): 49-54. 

Ma, J. and co-authors. 2007. Aust. J. Soli Res. 45(5): 359-361. 

Meng, L. and co-auth.on. 2005. Soil Blo. Biochcm. 37: 2037-2045. 

Ngkeewoug, K.F. ani! J. Deville. 1984. J. Environ. Qual. 13, no. 3, 

471-474. 

Nlcohlson, F.B. and co-authors. 1998. Symp. No.25.1'roc. 16th World 

Congr. ofSoli Sei., Montpelller, France. 
40 

http:co-auth.on


6. &t)flt\'11t\\:t~-3(fl~ 1}' 

Oioyede, F. M. and co-authors. 2012. Schintff1~WorldJ. 2012: 1-6. 

Pa:vla; B. and Pokluda, R. 2008. Not. Bot. HOI't. A,gr(l~ot. Cluj 36(1); 

63-67. 

Phong,M. and co-authors. 2008. Brown Wor~,,~~~pl!rin the Arts 

and Sciences, Southwestern University, '\{al. vat. 
http/lwww.solitbwestem.edWac.adeJllI~~i)t~jn!cmeyer­

vot8.pdf. 

Plnitpaltoon, S. 2012. Ph.D. Thesis, Departn)c(1t oUoll Science, 

I{asctsart lInlversity, Bangkok, Thailan(i •. 110p, 

Tattao, D.A. 1987. Ph.D. Thesis, Department of Sc:lIISelence, 

Kasctsart University, Bangkok, Thall!lPd. lS1p, 
42 

v "" ,
6. ~8fli,'J'1':i8lUH(f18 2) 

Yang, X. and co-authors. 2010. Ecosystem and Environment 137: 

308-316. 

Zahradnik, A. and Petrlkova, K. 2007. Hort. Sci. (PRAGUE) 34: 

6()-71. 

43 



Comparison of composition (nutrients and other 
substances) of organically and conventionally produced 
foodstuffs: a systematic review of the available literature 

Report for the Food Standards Agency v 

Nutrition ,and Public Health Intervention Research Unit 

London School of Hygiene & Tropical Medicine 


Contract number: 
PAU221 

Submission date: . 
July 2009 

Review authors: 
Dr. Alan Dangour (lead) 
Ms. Sakhi Dodhia 
Ms. Arabella Hayter 
Ms. Andrea Aikenhead 
Dr. Elizabeth Allen 
Dr. Karen Lock 
Professor Ricardo Uauy 

\ 



Nutrient content of organically and conventionally produced foodstuffs 

1.0 EXECUTIVE SUMMARY 

There is currently no independent authoritative statement on the nature and importance of 

differences in content of nutrients and other nutritionally relevant substances (nutrients and 

other substances) inorganically and conventionally produced foodstuffs. This systematic 
. 

review of the available published literature was designed to seek to determine the size and 

relevance to health of any differences in content of nutrients and other substances in 

organicaliy and conventionally produced crops and livestock products. This review does 

. not address contaminant content (such as herbicide, pesticide and fungicide residues) of 

organically and conventionally produced foodstuffs or the environmental impacts of 

organic and conventional agricultural practices. 

The systematic review search process identi·fied 162 relevant articles published, with an . 

English abstract, in peer-reviewed journals since 1st January 1958 until 291h February 

2008. A total of 3558 comparisons of content of nutrients and other substances in 

organically and conventionally produced foodstuffs were extracted for anaiysis. 

Articles included in the review were assessed for study quality (satisfactory quality studies 

provide~ clear statements on material and nutrients analysed, laboratory and statistical 

methods and a clear definition of organic agricultural practices), and one third of all studies 

(n=55; 34%) met the pre-defined satisfactory quality criteria. 

Analysis was conducted on nutrients or nutrient groups for which, numeric data were 

provided in atleast 10 of the 137 crop studies identified by the review. In analysis 

including all studies (independent of quality), no evidence of a difference in content was 

detected between organically and conventionally produced crops for the following nutrients 

and other substances: vitamin C, calcium, phosphorus, potassium, total soluble solids, 

titratable acidity, copper, iron, nitrates, manganese, ash, specific proteins, 'sodium, plant 

non-digestible carbohydrates, f)-carotene and sulphur. Significant differences in content 

between organically and conventionally produced crops were found in some minerals 

(nitrogen higher in conventional crops; magnesium and zinc higher in organiC crops), 

phytochemicalS (phenolic compounds and flavonoids higher in' organic crops) and sugars 

(higher in organic crops). In analysis restricted to satisfactory quality studies, significant 

differences in content between organically and conventionally produced crops were found 

only in nitrogen content (higher in conventional crops), phosphorus (higher in organic 

crops) and titratable acidity (higher in organic crops). 

1 



Nutrient content of organically and conventionally produced foodstuffs 

Analysis of differences in content of nutrients and other substances in livestock products 

(meat, dairy, eggs) was more limited given the smaller evidence base. Analysis was 

conducted on nutrients or nutrient groups for which numeric data were provided in at least 

5 of the 25 livestock. product studies identified by the review. In analysis including all 

studies (independent of quality), no evidence of a difference in content was detected 

between organically and conventionally produced livestock products for the following 

nutrients and other substances: satG~ated fatty acids, ~onounsaturated fatty acids (cis), n­

Qpolyunsaturated fatty acids, fats (unspecified), .n-3 polyunsaturated fatty acids, nitrogen 

and ash. Significant differences in content between organically and conventionally 

produced livestock products were found in some fats (polyunsaturated fatty acids 

[unspecified], trans fatty acids and fatty acids [unspecified] higher in organic livestock 

products), In analysis restricted to satisfactory quality studies, significant differences in 

content of organically and conventionally produced livestock products were found only in 

nitrogen content (higher in organic livestock products). 

No evidence of a difference in content of nutrients and other substances between 
, .' 

organically and conventionally produced crops and livestock products was detected for the 

majority of nutrients assessed in this review suggesting that organically an,d conventionally 

produced crops and livestock products are broadly comparable in their nutrient content. 

The differences detected in content of nutrients and other SUbstances between organically 

and conventionally produced crops and livestock products are biologically plausible and 

most likely relate to differences in crop or animal management, and soil quality. It should 

be noted that these conclusions relate to the evidence base currently available, which 

contains limitations in the design and in the comparability of studies. There is no.good 

evidence that increased dietary intake, of the nutrients idt:;mtified in this review to be 

present in larger amounts in organically than in conventionally produced crops and 

livestock products, would be of benefit to individuals consuming a normal varied diet, and it 

is therefore unlikely that these differences in nutrient content are relevant to consumer 

health. 
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