
56

,._ :'I.... t ., ,
Lnmnn17, n!l~. fl1Th1LLflfJ~fltl+tiMNWmnnmEl~ElMl1WlJ.. ~Wfl~ 1.

t " ~
n~~t'Ma.lvrn.4fl1 : !l"flnrm:J~fl,,~m'M1,.~r",,'lfl t 2535.

, :'IA_•.J~ ..I'!~_ .~ II '" t ;..I'!
_. 9J1Th'IhLflth'flOOlJilMn~fl100 D»J. ~a.lWfl""l 4. n1"Lt'Ma.Jvrn.4fl1:

i),,~nrm:JLfl'n,~"J1.4fln, 2535.
~. ........., , t ;..I'!

~iia.J'l" ~~"rl'~, fi1i!b.b;;ttDtm'b1D-rnLYtr'lfJ. ~a.JWfl"NY1 3. nl"LfM~fl1:

t~a.J~lfWn~m1YJll~ll, 2531, mt1 209-216.

~~\4 va.J~ ~~flt f1a.J1 ~~a.J, m\'nD"LLfltLY!f1iiflnmLfl,,:M£nfl~~El. a.J.t1.'Y1. ,
.,

2535, \11\41 322-379.

~ fl3J3J~fl, n~mvrrnj-nJfll1t1. 1\4 yA1n-m1~~, ~mol~n,. Wmff'lfl

~Lflt fl7mlfi1t'111iJ\471r, tmnL1fu111. fJn'tnmOnJ,Lfl;;OW1:t1, nf:~fM~t'I,.:
.,

WiJn. :J1~flt>"fltl.4, 2536, '\1'1\41 73A92,

__, !l-nmlmmtllfi.1\4 ~flfl1 LWJ1~, tmnL-mo11, nnLl1'ermmnrna./1Mb1
... .. • T :.,."

Lf!\W"MTILLfl:;miEltlLflEltlfl1. nf:L'YlWaI~t'l1: Li) Lila W5Ui1Lrn~, 2537,

m!1 47-52,
I :'l~ _'-..:_ 1'•.

!l~JJJll, n13J, £ijrlJmLtlfl1mMn'fif)"n~LhfitLhU1YrnnmBlnflfJ~
_..'t... t ., , t t f!
!llUIIfJ, ~aJWt'l~ 1. n'i"L'YlWa.J\11\4t'11: !l"t'ln~~t'I"~'ln, 2532,

m!1 99-100, 103-104.
'" , ~ , ~ '" , 't.. ." t k..l'!

!l)./Tm.4 L~ll, a.J\14~£l" ~ '1~)'/1 fh1V'M~, 1lJ1ft1:j'I rnJfl, ~a.lWt'I"NY1 3,
'" '" .,

n1"Lt'M~t'l1 : !ln~3Jll, 2535. '\1'1\41 25·40,

,~3J1Wt ~mt~i1J. tMtJ1'MJil~ntfl91ilffll111W, 1\.4 n9l1~~~ Uflt S'Ymn4
, I 'Jl.t.i~_..... L_LiD.m)J~, t.rntl.4-mn11. tm;J".".,MUJhmnwpllorme:aTNU!l.

L ' ... '" ~ .,
nl"~'YlW3J~t'l1 ; t'ltutLTlmfl1am ~PJ1fl!J)Jl1flfl, 2535, m41 43·55.



Arakawa, T. , Tamura, T. , Igarashi, Y. Zinc deficiency in two infants during

parenteral alimentation for diarrhea. Am J Clio Nutr. 29(19'76); 19'7-204.

Boosalis, M. G. , McCall, J. J. ,Solem, L. D. ,Ahrenholz, D. H. ,and McClain, C. J.

Serum copper and ceruloplasmin levels and urinary copper excretion in

thermal injury. Am J Clio Nutr. 44(1986): 899-906.

Castillo-Duran, C. , Fisberg, M. , Valenzuelcl, A. ,Egana, J. 1. , and Uauy, R.

Controled trial of copper supplementation during the recovery from

marasmus. Am J Clio Nutr. 37(1983): 898-903.

Czajka-Narins, D. M. Minerals. In M. V. Krause, and 1. K. Mahan (ed),

Food outririon & diet therapy 7th ed, pp. 164-170. Philadephia: W. B.

Saunders Company, 1984.

Eschleman, M. M. IntroductotY outritioo Bod outrition therapy. 3rd ed.

Philadephia ; Lippincott, 1996. pp. 47-53,272-273.

Finley, E. B. ,and CerkJewski, F. L. Influence ofascorbic acid supplementation on

copper status in young adult men. Am J Clio Nutr. 37(ApriI1983):

553-556.

Fesmire, G. M. Zinc toxicity. Am J Clio Nutr, 51(1990): 225-227.

Freeland-Graves, J, , Ebangit, M, L. , and Boozy, P. W. Zinc and copper content

of foods used in vegetarian diets. J Am Diet Assoc. 77(December 1980)

: 648-654.

Haeflein, K. A. , and Rasmussen, A. 1. Zinc content of selected foods. J Am

Diat Assoc. 7O(June 1977) : 610-616.

Halstad, J. A. , Smith, J. C. Jr. , and Irwin, M. 1. A conspectus of research on

the zinc requirements of man. J Nutr. 104(19'74): 345.

57



Helrich, K. ,ed. Qfficjal Method of Anabasis of The Amciation of Qfficjal

Anmjre} Chemists 15th ed. Virginia: Association of official analytical

chemists, 19!KJ.

Holden, J. M. , Wolf, W. R. ,and Mertz, W. Zinc and copper in self-selected diets.

J Am Diet Assoc. 75(July 1979) : 23-28.

Klevay, L. M. , Inman, L. ,Johnson, L. K. ,Lawler, M. ,MahaIko, J. R. ,Milne, .

D. B. , Lukaski, H. C. , Bolonchuk, W. , and Sandstead, H. H.

Increased cholesterol in plasma in a young man during experimental copper

depletion. MetaboNsm 33(December 19$4) : 1112-1118.

Klesay, J. L. ,Jacob, R. A. , Prather, E. S. Effects of fiber from fruits and

vegetables on metabolic responses ofhuman subjects. m. Zinc, copper and

phosphorous balances. Am J C1in Nutr. 32(1979): 2307-2311.

King, J. C. , and Keen, C. L. Zinc. In M. E. Shils, J. A. Olson, and M. Shike

(ed.) , Modern nutrition in health and disease 8th ed. pp. 214-230.

Philadephia : Lea'& Febiger, 1994.

Lawler, M. R. , and Klevay, L. M. Copper and zinc in selected foods. J Am

Diet ASSOQ 84(September 1984) : 1028-1030.

Linder, M. C. Nutrition and metabolism of the trace elemetns. In M. C. Linder

(ed.), NutritionAl biochemistry and metabolism with g1inireJ ewpljeatjM5

2nd ed, pp. 226-237. New Jersey: Prentice-Hall International, 1991.

Mason, K. E. A conspectus of research on copper metabolism and requirements

of men. J Nutr. 109(1979): 1979.

McNeill, D. A. , Ali, P. S. , and Song, Y. S. Mineral analyses ofvegetarian, health,

and conventional foods : Magnesium, zinc, copper, and manganese content.

J Am Djet Assoc 85(May 1985) : 569 - 572.

Mertz, W. The new RDAs :Estimated adequate and safe intake of trace elements

and calculation of available iron. J Am Djet Assoc. 76(February 1980) :

128-133.

58



Murphy, E. W. , Willis, B. W. , and Watt, B. K. Provisional tables on the zinc

content of foods. J Am Diet ASSOC, 66(April1975): 345-355.

Nestor, W. F. Current topics in nutrition and di5!lt!fifl yolume 20 . 'PhArmnooJrm of

mjcronutrients. New York: Alan R. Liss, 1988. pp. 255-267,285-319.

Osborne, D. R. ,and Voogt, P. The an_a ofnutrients in foods New York:

Academic Press, 1978. pp. 166-171.

Prasad, A. S. Human zinc deficiency. In B. Sarkar (ed.), BjobJioo! tl!ip!lCtS of

meWs and metal.related. pp. 107-117. New York: Paven Press, 1983.

__. Clinical spectrum and diagnostic aspects of human zinc deficiency. In

A. S. Prasad (ed.), Current topia; in nutrition Aod di5!lt!fifl volume 18 .

FSffiDtil!l1 and tmrjc tmre elements in human heath end di5!lt!SA pp. 3-5.

New York: Alan R. Liss, 1988.

__. Discovery ofhuman zinc deficiency and studies in an experimental human

model. Am J Cljn Nutr, 53(1991): 403-412.

Reinhold, J. G. Trare minerals in fooda. New York: Marcel Dekker, 1988. pp.

1-2,23-29.

Robinson, D. S. Fooda bjoghemjstty & nutritiopeJ value. New York: Longman

Scientific & Technical, 1987. pp. 315, 319, 323-325, 327-329.

Sandstead, H. H. Copper bioawilability and requirements. Am .I Clin NUtr.

33(April1982) : 809-814.

Smith, K. T. Zinc. In K. T. Smith (ed.), TInre mineral in foorls. pp. 209-229.

New York: Marcel Dekker, 1988.

Smolin, L. A. , and Grosvenor, M. B. Nutrition wenre & 8~b!'!Btiona·

Philadephia : Saunder Collage Publishing, 1994. pp. 364-366,371-374.

Stamp, T. C. B. Mineral metabolism. In J. W. Dickerson, and H. A. I.se (ed.),

Nutrition in c1inioo! manaaement of djeese. pp. 268-273. London:

Edward Arnold, 1978.



Turnlund, J. R. Copper nutriture, bioavail8bility and the influence ofdietary

factors. J Am Diet Armc. 88(March 1988) : 303-308.

__. Copper. In M. E. Shills, J. A. Olson, and M. Shike (ed.),

MadAm nutrition in hAllIth ADd diffillffi 8th ed. pp. 231-241. PhiJadephia:

Lea & Febiger, 1994.

Tyrala, E. E. , Brodsky, N. L. , and Auerbach, V. H. Urinary-copper losses in

infants receiving free amino acids. Am J C1jn Nntr. 35(1982): 542-545.

Uauy, R. , Castillo-Duran, C. ,and Fisberg, M. Red cell superoxide dismutase

activity as an index ofhuman copper nutrition. J Nutr. 115(1985):

1650-1655.

Underwood, E. J. Tmre e!ement:;; in human Bnd Bnima! nutrition 3rd ed.

New York: Academic Press, 1971. pp. 1-3,57-106,208-224.

Wardlaw, G. M. , and Insel, P. M. Perspectives in nutrition 3rd ed. St. Louis :

Mosby, 1996. pp. 542-548.

60







63

,, ..
1. f11Ll:li'lfJ (Mean, X)

X=

n

2 x
r:s1

11·,

I

ri1mO(jl1~ n = ~-n.-1\.l.;r1!l~1~1\.lLL~i'l:i!l~i'l

,

. 2. f11LUfJ~Ltl\UJlfflJ1\.l (Standard deviation, SD)

11

~(X~:;:)2/.,
11- I

t = l:..
%

. ~,

n ='oJ-n.-1\.lm!lfJ~
~

dt =WLLmf111~LW~m:

,- I. ,
d =f11Ll:li'lfJ!J!l~I.Ii'l~~

S =f11LtlfJ~LtJ\.l3Jl~
, ,

I ... t,...
SCi =f11f111~f1i'l1(jlLf1i'l!lW1J!l~f11Ll:li'lfJ

t =perir-t-test

nd =

dt = n-l



64

ffaJ~9i~ . Ho : maJ1t1ll.~~~!ltJ"fl.m~LLfl~tJ,m~,,'t~mYl17t1-rnMnTI't'r1iL11~U1~'t~

h""'W1tJ1fl~'l~~1nn171Lt171tYl1~ ~L~n9l1"~1 nmaJ1t1ll.~~~!ltJ,m."n~LLl'1:mtJ"LL~"'t~~lYITI

t111~TI't'r1LLri~1.h~'t~T-~""'W1tJ1~'l~~1n nTIti~1t\L~1m.RaJ1mfl..lntflLLfl~tJ"LL~"'tWl~t)

~~1aJ1't(l~m~tJlYInmmiJ~1.h~'t~T~~1tJ1fl



65

911'rnNI01n~ n-i ~NIWim::wirM~l~til(~nj~l1O) 11O!l1~1.,m1~mil«llri~l!lIJ11O

1"~fimU1fl~1.i~lnm,,1If111t~Ilfltnl.,til1O1nl~lnl1;~1~n::il11O'i91l)~lJ~1~1WIIOfI1'nJI~!l1~i"
ffn.Tfu~~1101"~~llJlfl

"l~m"!l1~l" m~l~til·(~J~l1O··) NlWil~ (d)- ,
~lnnmi1101nl•~lnm"1~ml~

f1.,~a.il1ri 1.94 1.80 0.14

IlNn~~1riIl«-J 1.69 1,96 -0.27

~I~~~l;j!,h~ 1,27 1.82 -0,55
~.. ..

4.18 4,44 -0,26Iln~I'lJmml1OLIOiJ

ILfNL;mml1Ol1m~n 1.48 1.40 0,08

Iln~~1~11::1~ 363 338 0.25
.. ~ " 1.43 1.51 ' -0,08Iln~~~L911~~fliJ~

1lN~~\jf1"iJn 1.34 1.36 -0,02

l~n~191l1m 1,98 1.92 0,06

IlNlh1ri 2,04 1.94 0.10

Iln~LN~~l;j~UiJ 'Uifl~ 360 360 0,00

ILNffl.JIl~UJlliJIO"wri~fl~ 0,31 0,34 -0,03

IlNffl.JWm~"wri~~ 0,55 0,54 0.Q1

1lNffl.J~tfl::fliJ 114rf~~ 0,42 0,48 -0,06

.. 1I4rf 0,31 0,48 -0.17IlNI~fliJ.3~tfl.."niJ ~~

1ri"iJ~ 1.10 1.09 0,01

~l1flllfmtiJ 3,21 3,34 -0.13

ii1N~1~~11 2,50 2,62 -0,12

"'IJl111fl 2,00 2,00 0,00

"'IJl1~l;j1lN 4,83 4,55 0,28

1~lfl~ 0,53 0,53 0,00

1~~11 0,38 0,38 0,00

1~9i~ 0,41 0,41 0,00
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I.1l'11't)l'Iilfl 1.02 1.02 0.00
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Nfl~fllll;ilJfl 1.01 0.91 0.10

N'J~~l;ilMi~a./ 1.11 0.97 0.14

N~\4um 0.82 0.80 0.02

• tfla./1tllLQ~oonn1"l1Lfl"Tl.,~ ll10011fi1\4'ltll 2 m~

• fi1l4'ltll'ilmtfl~tl4'iW1~~1~L;L\4nml'1"il1Wl1
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f1''rnM4'ln~ n-z UMJI<Mh-n::mmnl-l_n::A (l-lnJl00 n.J'l~1XnRfI) L14tJ1~17f1''lfuJ;m7L~Llri

~1l'l ~L141m'lmtJl~~';;'lmm71 Lf171~u.~::rmfi'14'ltll'llntJ;l-l'fIlllm::AL"'ifll)~tJ~'l-l' L;l14nml1~

tJ1~17mwfu~~ M7.mmtJl~ (fill)

NfI~\i1l'tl-JiltJ11tJ~l;ju.~ t~

'fl::U.14~'ri

~~14'ri

~'~l;j!i~

mtJ~l;j

f1ii"'triu.~m~j'jn

R~tri

'1V17Iln~l;jt1llfl

~jjn7lltJ- -~l-ln::tl

~l;jLtil-lt1Il~

~l;jt1Il~

~ --~l;jl<~m~

~l;jmll4

~l;jlltJri~

.

0.71

0.52

0.56

1.29

149

0.30

0.51

2.11

1.44

0.91

193

173

0.92

1.68

1.68

• •'llnm7f1'14'ltll

0.63

0.52

0.55

1.26

145

030

0.48

2.11

150

0.86

1.86

1.71

0.90

1.70

161

0.08

0.00

001

003

0.04

0.00

0.03

0.00

-0.06

0.05

0.07

002

0.02

-0.02

0.07

• l.fil-J1tllL44~~mn171Lf171~ mlln17fi'14'ltll 2 f1;~

• fill4'ltll'lml.fil-Jlt\lil.m::tl141'fIl)~tJih41l-l1L;l14m71Jl~£l1~17

'lmn17fi'14'ltllf1' t = 0.19

'llnm'rnfll to05 elf 82 = ± 2.002

~ : l.fil-J1tllL44~mW~::A (l-lnJl00 n.J'l~nRfl) LI4Il~17f111fuJ;n17L~u.ri~~L1417.m!JltJl~

~t;r'lmn171Lf171~~u.f1nfimml-lltlll.44~mW~::A (l-lnJl00 n.J'~nRfl) L14£l1'tmf11'l~m7

L~Llri~ll'l!JL14T7~'fl!J'tJl~';;'llnnmh14'ltll'llntJ;l-lltllft"n::Ai141'f1l)~tJ~\.i ll-llL;l14nl71l\~!ll'tm

mwfurim~L,.17.mmtJl~



71

9lmlloJ"1n~ n.-3 ~IoJMh-n::wl1-M~~"&l~ (l-lnJ~"') i"!l1~1"fll'l~mml' i«wl~ih!J i,.
1"~?4~mJ1mi'~~1nm"1 Lm1::~Ll~::n1.,fi1"1~~m l-l1~"&lLl~t"'I'91l)~lJ~ 1l-l1itl,.n1'l'l.J'l~!l1wrt

mmu~!Ji,.hmmlJ1~

11!Jn1"!l1~11 ml-l1~"&lLlIM '(l-lnJ~""') NMh~ (d)
. ,

~1nm.,fi1"1~
b

~1nm"1Lm1~

rp~~h'tri 0.31 0.39 -0.08

LlNn~'riLl~ 0.40 044 -0.04

~L~~1m,l;i~1~ 0.35 048 -0.13

- ~- 053 0.46 0.07Ll~L'llmm1"L"1l

Ll~L;mm1,.tlm~n 0.49 044 005

Ll~';1 ifutll:1fl 0.69 0.80 -0.11

- ~ ~

0.14 0.19 -0.05Lln~flL9l1~~llfl

- 0.18 0.13 005Lln~~fl~"lln

LLn~'91tlm 025 0.27 -0.02

LL~1h'ri 0.41 042 -0.01

Ll~LNfl~l;iml1l~iV1 0.41 065 -024
~ ,., ~ 0.12 0.16 -0.04~ Ll"~ Ll-lllll,. ~l'lfl

~~Nrml-l~~iV1 0.20 0.24 -004

~ ~ 0.18 0.23 -0.05~flj.jl-l::A::fl1l ~iV1

.. ~ 0.13 0.23 -0.10.~L~~&ll-l::~~il ~l'lfl

'ri'lilfl 0.12 0.16 -004

~l'lflllfln::iJ 0.35 037 -0.02

~1'l Nfl'1ifl11 0.27 0.27 0.00

~111f1 0.20 0.20 0.00

f11~l;i~ 0.29 0.38 -0.09

'1ifll'l 0.05 0.05 0.00

'1iL'll-l 0.04 0.04 0.00

'1i~j.j 0.02 0.02 0.00

• 1R~f\~mLfl~~ milnl1fi"'1~ 2 fli'~
.J: ..:. ~.. ',or.", ~ r .., .. .t

•• ull-l1nlll1m1fll'lmtm1'l' L~Lln...,u ,!J\,. \.,.mmlJ1lMoWfl"91~j.jilil~l1

b fi"'1~~mtffj.j~"&lLlfWt,,7f1tl~hJ~1l-l1t;(L"n1'l'l.J'l~il1m1
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flmlN'I41n~ n-s ~N~hmwlmJi~'nWU~ (l-Jf1J~l'14) 1'14!l1~11f111~,n171«uri~Ul!J1'14

11~Wm1J1M1'~~lnm11 Lml::~u~::nl1ti1'l41tu~mm ~ltu'nWU~1'141flt)~1J~141~ 1tl'l4n11l.Jl~!l1~11

mmu~!l'l!JM1~m1Jl~ (fiE)

1m-.::Tti
1';\jf1LlIV

~lV
•• u

~L'I4m1

(l)11L~V~

9i~1~1~tJ~

9i~~(I)Vlnn1J'lri
9i~~(I)Vlnn1J~l;l
• u
fl~~::1~l;lAtJ

• !:
Lfl1L~m~ml

L'nl-l1J1::Tf~~m~tln
• •
\llw1f1T1::iJ~Nn~~

••
1Jl1JM~l;l

tJm'()'nE(I)

tJffIi1m~L~w

~(I)fI~l~l;l

" ,....
N(I)(I)EnfJVl:ll!IrnMl;l

~(I)~1M1m1n1J~l;l~ 1,;
~(I)1J11JL~~v~n~l;l~t,;

•
~(I)LmmWl1'l4

~(I)Nnm(l)L~~'trit,;

0.28

0.10

0.11

0.21

0.25

0.46

0.14

0.13

024

0.39

0.38

0.10

0.30

0.20

0.19

0.38

0.11

0.12

0.19

0.24

0.16

0.12

0.46

0.25

0.11

0.12

019

0.21

043

0.16

0.13

0.12

0.43

0.39

0.15

028

0.19

0.19

0.50

0.08

0.12

0.18

0.23

0.16

0.11

0.43

003

-0.01

-ooi
0.02

004

003

-0.02

0.00

0.12

-0.04

-om
-005

002

om
0.00

-0.12

0.03

0.00

om
om
0.00

om
0.02

* tJ1~~~mn111Lfll1~ M1En17ti1'l41tu 2~~

** tJ1amtl1Wl1f111~n17'l~wir;mVM1~m1J1~fI'I4fi~~!lE1Wl1

b fi1'l41tu'lmtJ1~'nwu~'lWifl~l~'ltl'l4nml(~E1Wl1
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f11'rnN14'lml n-s I4A~Nmh-ntWl"'~tfla.nmfl&ll4~(MlJ'll14) t14!l1""'fl1'l~lijnl1t~wi~~t14

hn'lml.J1~~'~'llnnl,,1Lfl"l::~I4~tm.,til14'ltl4'llntfl;'/ltl4f1&lI4~t141f111~lJ~1;./1trt14mn1I~!l1't'11"

mmu~lfl!J M"'lVi!JllJ1~ (91!l)

~~Ltl~'t'Il;!lMI~;./

N~114Lffu

N~ml!l~r'ilJ't'll;!I4~'~

'W::I4~'lri
~~1n

~1't'1l;!~1~

ffilJ't'Il;!

11fi'1n14~'1Jffi't'lijn

~\n

'~"!ln't'll;!f1!l~.- -'t'IMltfl

't'I~m!llJ

't'Il;!Lf\;'/f1!l~

't'Il;jfI!l~

't'Il;!~~m~

't'Il;!Wll14

't'Il;!!llJm~

0,44

0.15

0.22

0,45

0.18

0.34

0.39

0.28

0,50

0.04

0.19

023

0.21

0.19

0,34

0,46

0.24

0,54

0.17

0,20

0,37

0.29

0,35

0,30

0.28

0,63

0,04

0,22

0.20

0.18

0,18

0.20

0.33

0.18

-0.10

0.02

0,02

008

-0.11

-0,01

0,09

0.00

-0.13

000

-0.03

0.03

0.03

om
0,14

0.13

0.06

• tfl;./1nl1.~~~'lmmnLfll1~ m!lnl1til14'ltl4 2 fl;~

•• tfl;'/l{\4!Jlm"fl1'l~nl1t~wi~~t141.,~mlJ1~~fl1491!l't'l~~~!l!l1't'111

b fll14'ltl4'lmtfla.nmfl&ll4~t141f1ll~~1;'/1trt14n11tll~!l1't'l1"

'lmnl1fll14'ltl4tl1 t = -1.18

'llnfl1'rntll 1:0,0& df 82 = ±2.002

1Tlll: lfi~~~~o.m&l~ (Ml1'l1l4) t\4!l1'rmt11'l~nl1t~wi~~t141"~mlJ1ffl1~lnm.,

1Lt111t't'1~l4f1nfimmtfl~~~o.m&ll4~ (MlJ'l1l4) t14!l1't'l11t11'l~lm t~wi~~ i14

1"~mlJ1ffl1'~'lmlmfl1l4'ltl4'lma.nmfl&l~ i"1f1ll~1;'/1 irt,.n11tll~!l1'rm«mfu~~ i,.

1"~mlJ1~



9l1nlM<1n n.-4 II.~Nlffim::wllM~l111fl&lll.~ (~nj100 n.JlmrnA~) LI<tl1\11"fl11~mm"L~lI.ri

~111vLl<hmmlJ1Atl1~1l1nm,,1Lfl71~UA."fIl.,filI<11111l1mfl ~l111fl&lll.~LWi91Q~lJ~l~lL~l<m71J't~

tl1\1nmmu~1}wLl<l.,-mVllJlft

fl"::I1~l1ri

1I.rnn::l1~1rill.~

~L\1MLAI1~~~
.. J:

~L'JtJ1mlI<Ll<tl

~~L;tJ1mlI<Uftl'Jln

~fi'1AuU~~
.. ~ ~

~~L911~fttl~..
1I.~~~.,tln

1I.~'t91Um

~~111'tri

II.n~L~~\1~\1\itl~~

1I.~&JII.~~£ltll< Lfl!f~~

II.~NlNnn~ Lfl!f~~
~ 1"u-

II.n~~~::ft::f'ltll4'lf l~~
.. 1"u-

LL~L\1ft&l~::ft::f'Itl "'" l~~

1riYltl~

~1'lfltrJn::iJ

inN~'t~~1'l

inl1f1
~1'l\1~~

1~Lfi~

'~~1'l

'~9f~
,~::~

0.16

0.15

009

0.12

0.11

0.14

0.04

0.05

0.06

0.08

0.08

0.03

0.04

004

0.03

0.09

0.13

0.09

0.10

0.08

0.08

0.10

0.06

0.08

0.17

0.19

0.13

0.10

009

0.17

0.05

0.04

006

0.08

013

0.04

0.05

0.06

0.06

0.10

0.14

0.09

0.10

0.10

0.08

0.10

0.06

0.07

-0.01

-004

-0.04

0.02

0.02

-0.03

-0.01

0.01

0.00

0.00

-0.06

-0.01

-0.01

-0.01

-0.02

-0.01

-0.01

0.00

0.00

-002

0.00

0.00

0.00

0.01

* tff~tJIlmnmLm1~ mllnnfill<1111 2 fli~

b fi1\l1111llmtffJrnl4"&l~"1<1'm)~~1~1~1<1Yl'nJi~Il1\1n
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9I1'rn~'ln~ n.-4 IWhlNftfhn::m",t1i~tu'n&lLL~~ (~nJl00 n.J1'n14n$1) ilO!l1'n1"fl1'l~tJ;m.,i~

LLri~lb!J i 10h~Yi !J1tJ1~'~~mm"1Lfl71~LLI\,"f117fi11O'ltu'nmJi ~1tu'n&lLL~iwifltl~~ 1~1irllOm.,
1lj~01'n1.,ernrl1Jt~1!W LlOl"~!J1tJ1l'1 (910)

71!Jn17D1'n17
.

1fl~'nO~LL~~ ·(~nll00 n.\l~nfM) Nftfi", (d)

• ,
"lmm.,fi11O'ltu

b
~1nm.,'lLfl71~

, ~\jf1L1J!J 014 0.14 0.00
~ ,

002 0.03 -001~tJ"1!J

•. ~

0.05 006 0.00~LIOD'l'l

~1'lL;;!J~ 0.21 0.13 008

9i~,h'riieM'l\J~ 010 009 001

9i~~~mitJ'ri 0.03 0,04 -001

9i~~~ilnntJ'nl;j 0.03 0,03 0.00

9i~~~~l;jflu 0.06 0,03 003

• .li 0.13 015 -0,02~911L"lm'nl'110

L'n~*::tf~LLl'It1Jm'niln 0.29 0,30 -DOl
• •
\l1vnnn::iJLLN:M1~~ 0.08 0.11 -0,03
•
\lMn~&l 0,12 all 0,01

•• 0.13 0.12 001tJ1tJfl'l'nl;j

\Jm'J'no~ , 0,22 0.22 0,00
,

\J" • 0.08 -0,03m71m~Lm&l 0.11

~ " 0.08 0,06 0,03N~fll:1o<1'nl;j

~~~Ornj!J~1!JritJ'nl;j 0.08 0.08 0,00

~~~'lNrJ!J1'lntJ'nl;jLLN: ,~ 0.13 013 0,00

~~tJ'ltJL'n~!J~ntJ'nl;jLLN: ,~ 0.08 0.08 0.00

"~~LtI7!J'l'n'lllO 0.07 0.07 0.00

N~m~L~~M~ 0.09 0,08 001
~ • 0.15 0,01N~W~'nltltJ~ 014

N~L~~'nltl1hL;;~ 0.13 0.16 -0,03

Nfl1\lLll\l 0.09 0.09 0.00

• 1fl~tlllI4"!J"lmnmLfl71~ moo17fillO'ltu 2 f1';~

b fillO'ltu"lm1fl~'n&nl.f1.3ilO1'~1~1L~IOn171lj~O'Ml'7



II
II

~

0l1JlU1MC"'11\~1"l~~WJ.U3

~ljuLUI\1J~UfL~~t1l6XI\~~"Wl4lULtf&I1ULMU~I\L~tLUUL&~l..~OlLI1LI"lM.~t111.~n~[\~!J"~~tLU&11 ,,

~w~wu.GI\~(~l.l.t\I\l-!1'UOOtfUtf)t-II"WI4W~lj1l\1lJftl1ULw..~Ul6"ffl..~LtIj'~UUL&~W III,,

OlLI1LI"lM.~t11\~1"l~!J11~~tLU~UljtLw.GI\~(IIYU,t'oI\Ll\'UOOtfUtf)t-II"WI4W~t)11UUftl1:[WI ,~,

WO'?;=+=18lP9O~L~C'\.tI..teUL&

SO'O-=~L~~I\L~tLUUL&

tLKLG~ljuLUI\1J~LtfL~t1l6XI\~t-II"Wl4lULtf&l'UL&lU~I\L~q

~klj?:lU~I\L~tLUG&I'-~1j'~UUL&I"l~Uftl1•

1:0'0zro9t'0~~I1GFtK

90'01:t'08t'0l\L~FtK

900SO'O1:t'0ffioUtM.IIHFtK
••

~

tD'0?:t'o1:t'0IIGl4reK

?:O'O1:t'09t'0IIGl4tflj,FtK
•

?:O'O-tt'O60'0~UtfK
~

1:0'06t'0~'OI1GtUtfK
~

00'01:t'01:t'0IIGI4IfKUGt~l..

900-t1:'O9?:'O!J1..~

00'0LO'OLO'OutiW-Ol[1.."Il"!J1..:iJl

1:00tt'ovt'OIfMLOl

00'0trott'O~I"lJ1eIWi ,.
900-9t'00t'0!J1..1\~.tt

1:00vt'OLt'O!Ji.~"::M.
00'0LO'OLO'O~l..::Ol"reKI11UW\.G~~

lU~I\LljtLUUL&K::LtIj,ULUUL& q•,•

(P)~l'\lH(~U.tIW.l\'UOOtfUtf).~II"~Gl4lULtf&l'tLKLGtLUI"lLt

(GIb)OlLmfiM.~t11\~l"l~f1!.I"41tLKLG~l.rt

tLUI\1J~LtfL~~texl\~~"Wl4lULtf&l'UL&lU~I\L\ftLlJ::Ol11~LtIj'~UUL&~~LI1LI"lM.~t111.~n~[\~!J"

»~tLU~~LljtLKLGI\~(IIYU,tIKLl\'UOOtfUtf)~"Wl4lUUf~,OOU'L""H~\>-'U~U~I1.HC'\.tI..te
,~,

9c.



sJill1auT4rdt,,-rlMJa~'1l1tft"fl'ml1481,"~,nm,;illW;lIl1L~lInll
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~
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"ml"JWln;J 'IJ .-1 l.LM31fla.n~::ii'l wi'fIt)~1J~ la.11'l;L\.lnm.ll~il1~m\1~·nnm,,1~ml.11!J1JI;JmJ

n1J~£lnm1!J~l\.lli

nerm 1J1JJlflU~mti\ (JJnJl00 n, ul~ltnA~)

A B C D E

"n W'lM!lIl-n1!f
~\.lNi'~ 0.26 * 0.3 * *

IolII~L1lAllnLWo ~!fIIjafl

i6*~~4W'1cloll~
·~ . ~

2.41 * 2.83 * *m~l~1J

• •• ,
0.49 * 0.70 * *1\.l!lJJ::Ym1!l!l\.l

Nn W'lcIolIMMl
,
~

0,47 * 1.40 * *m~!ln

1ol1I~
• 0.14 0.2 * *nm~!lJJ *

L;hMtrJ ~f1'ttl W'lC

IolIMMl
.I':tn 0.87 0.7 0.49 *l\.l!l *
.I' ~

3.73~\.lm1 4.2 * 3.38 *
.I'

2.10 2.7l\.l!l~~ * * *
A 1ff~::ii;I1~<mnm~!M

B '11!J.fflH1~!J Murphy ~t\lI: (1975)

C '11~l\.lli1~!J Freeland-Graves lUI.."flt\ll: (1980)

D '11!J.fflli1~!J Lawler IU'l:: Klevay (1984)

E '11~l\.l11'r~!J McNeill ~t\lI: (1985)

* ~~m1!J.ffl
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9lmlM4~n~ '11.·1 ummflall~t~L\41'9Itl~u;\~1a11 Li'l14n1'n1l~£l1."m\\~~lnmil~!JLtn ~1;j!J1J

n~Wrrm~\4\-l' (fill)

T1!Jn11 mallt\lA.mt~ (a<nJ100 n ~lmrnml)

A B C D E

11.., "Db ~f W,£ '~WJ

UIltNIMMt

ri~fl~ 0.76 1,5 • • •

l!l UIltNIMMt
\~'tn~W 0,90 1,0 • • 188

\Ill UIltNlMMt
(a<n 1250 aI~,)

• • •~1~~~, ~~ 0,73 • 1.03 • •
,£:11'1" wm£ 'ItDal
•
~lmmm!J1l~ 0,03 0,06 • • 0,06

IflfD4\lt~fl
• 0,00 • 0.16 • •m~1l

."iJalmL."q) 0,26 • 0,3 • •

A mal~tfflil~~lnnl1'i~!J11

B T1~1l4liT~!J MUIphy ~flt"Ilt (1975)

C T1~liT~!J Freeland·Graves ~flt"Ilt (1980)

D T1~l\4t-iT~!J Lawler~ Klevay (1984)

E T1~14ln~!J McNeill ~flt"Ilt (1985)

'. bJiln1'lTl~\4



U;lllmmM~t"~~'llltft"1m!lt.ll'lWl'ftltmnm~iwJfmJL;j!lll~
~mm!lO,,,t~

•

I
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91~Ml'ln~ ~. -1 Lll'lmm~1tllTl&:lLl~ L\l1f1t)liilJ~~11.n toML\lmw,~!l1"'1~L~"l1nnm~mtJ7 UlJL;;W

nlJ~~mmu~1\lli

A B c D

L4Da~ LflflLri Wl:~M~

L~!lLri
J/ ~

L\l!l1'l

L!I Wl:lolaM~

Mri~&:I

0.44

0.20

0.12

0.12

0.11

0.14

0,03

0.11

0,27

1.20

0.37

0.39

•
•

•

0,02

•

•

•
•

•

0.04

0.06

•

•

•

•

•
•

•

•
•

0.12

•

0,02

0,44

t
I

A tJ7~1tllTl&:lLl~;;~"lmnm~mt

B Tlm1\lll1~u Freeland-Graves ~~tIl:: (1900)

C Tlm1\lli'tf1!J Lawler~ Klevay (1984)

D Tlm1\lll1fl!J McNeill ~~tIl:: (1986)

• 'Wnnm1m1\l



M1Iuflli4'&n'li44'mtwmn,;itfm"ifllltfil1wmitf1"t'''WIJ1U1ll,lilwle'J1lIlLM
we. j

I



11lf1N'I.l1n ~.

~mJN~1n~ ~.-1 ~Lff~~mla.JL~a.J4h.l~thM~~1t<L~m'VI1'lflLm-n-Jli1I.JL~1)"",~L.n~

T~I.J11J~jj""'~1)I'l~m~'lf ""'1).

~
, .. .. ~

m1)I.J""L~ j]l.Jm~ mla.JL~a.JW~1)-M~~1t<
,

(fiT~LLf1ft1)7~1)!iftOO~~)•'r1

1." Aminolaban EN® 100

2.- Isocal® 1.06

, 3.- Pan-Enteral® 0.67

4.- Traumacal® 1.50

5.- Protitar® 0.72

6." Blenderized formula 1.00

" mmWiL~l-Jfill.JL~1)""'l~mmL~

.. 1)~L~""li11.JL~m'Vl1~~mih.Nffa.J~Lml.Ja.JT~m·hl.JTmn..lnTI h-Ml.J11J1fi

1Jjj""'~1)~~m~'lf ""'1).

,,
,
I
j

I



sRlllu4rduam&UL~'lISl1n~t","4"fJtm'"'t\WiIllGlftl1tt

Wti44'N 2,000 ntalLflaM

j
I



85

f11'rn~wm~ ~. -1 LLt'l~M~ll'1Lfl'ln::fl uft::vli:h'LL~~'t~~lnil"M1'lVl1m-,1"fflV1~m"m1".

tR~1m:\1~ ~",. 2,000 fi1ftLLfiftil~

,

. '

" illVlm11m-,l-lffiV1~!l1'rrn~fl'ffilL~~

.. il~1m-,l-lfflV1~!l1~.,.)~m&~t'l~~LfflV~l~m,hvLn~lm~

h.MmtJltv,l~~ft!l~ftm~ll' ~!l.

4i1il~1"LfflM tR~ll'1l (~n J2,OCO n1ftLLfiftil~)

i¥"n~fl 'YIil"LL~"

1.* 7.90 1.36

2.* 20.66 198

3.* 13.20 2.01

4.* . 25.15 2.03

5.* 23.81 0.88

6.*" 9.60 0.60
,



timWn81ltfN'M81~MIlIIt..llJ3111~,rm t,-mIl1U1&QW.tflfJ1l11LM
Mfl.

I
I,



irIThlN\.l'ln~ \4. -1 ~Lff~"l'i'l\.ltrn:m)tJ'lJ!hl~iI~tn\'11~Nff3J~Lm!J3J T~m.h!JTn~lm~

T~"fj!JltJl~~"fjf\Il(;)f\!JL~'lf "fjll.

l'i'l\.ll.J~n IIu m3Jltl< (n~3J)

Lnftll 2.5
~. " ..

10\.ll3J\.lW'lf

~1ri 25
..

50nf\'l!J

wn."ll" 50
~

\.i lillf\"'~!J 100

'~'ri 250

L~3JJ'lL\1f1'ru 1.000 ~f\~m



"1lm',,~m,t"'~riqihllt\l,t'4WIJ11J1IUJiiw'8fJilllLM W8. ~AUOitnniti'\l, t.w
tf'wi441\WmnQl, 2,000 ilt.~fl1I'; mrhl-n.~ 21.N'JU1W ~~ 4tmlIJ1Nl2638
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111t1N'Il'ln 'If.

911'nlN'Il'lml 'If.-1 ~wrm:nwn 1J1~1tllAm~&lIlM\:iLf1'Tl~~m!l1lm~tmrn t~w1

~~M,-m~11J1NJiJYll'lllfJl'I~L~ 1m. t'll'l'll~ 21 illl'll1~ 2638

• 1J1~l'Immm7'lLfl'Tl,,'112 m~

•• 1J1J;U:nVll1~tml11t~w1~~M1-m~~t1'Ilfi~dll!l1Vll1

'Tl~11!l1V111 1J1~1tl4ti'~mmfjLt1'Tl~ ·(~J~1'1l ..)

~DLfl/ mn~ 'fI&lIl~

~ 2 llMl (40 m~) 0.18 0.07

',Jfll'l 0.38 0.06

't«mlln'flilfl 063 0.17
~

\t~ 1 LIm (260 ill'lMm) 0.73 0.03

~~N1~ (16 n1~) 0.01 0.00

1J1~~~Il!l1Vll1 1.93 0.32

D"l\m&~'4

m~ 2.00 0.20

LlnI1~~::l'Itf111 triri~~ 0.42 0.18

',JW1Lll~ 0.62 0.10

V1l;jL4I~llfl 2.70 0.21

~L&Jilll'llrl . 0.16 0.08

1J1~M~IlIl1Wn 6.80 o.n
D'l\m~DL~ ,

"1l1'l~ 2.00 0.20

'lrmllfl 1.10 0.12
,

l.1mTMmm&l 1.68 0.38
,

V1iln111lJ 1.61 0.23.. ~ ,
~1m!n11Lfil~ 0.07 0.06 ,

1J1~~~~Il!l1Vl11 6.36 0.99

1J1~'11
.

14.09 2.08.. • "
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f11n3N\.l1n~ '11.-2 ~~mnl1m1 117)Jlt1lfl.m::fl~""W~Lfll1~'f('l1nil1~l~U;nl1 'tliu.n

~~M1-m~11J1NJ~~~ftmmr Ym. 't\.l1\.l~ 22 iltj\l1~\.l 2638

l1rn1111~11 tI1)J1ll<fi'f(~lnmflLfll1~ «)JnJ~1\.l «)

1l'nm~DLfl mn::A 'YIwu.~

~ 2 U.N\.l (40 m)J) 0.18 0.07

'~~11 0,38 0.06

'flf1111n'YIll~ 0,63 0.17
•

\i1\.l)J 1 u.n1 (260 ilMi\fI1) 0.73 003

. " "LLV)JN1li)J (16 f11)J) 0.01 0,00

tI1)Jlt\l1.~i\W$jll!l1~11 1.93 0.32

D'nm~Dmn~~

in f1lj1ln::iJ 3,21 0.36

- " " 1.43 0,14LLf1..N~Lfll't1~ftll~

~l;jm1\.l 4.19 0,46

l1'1U.lJ1J 0.44 0,14

117)J1t\l1.~i\W$jll!l1~11 9.27 1.09

D'nm~D~

frl~ 2,00 020

"'~~~f1Ill.Jtn 1.09 0.14
"\i1Yfin~w 3.18 0.30

~l;j'YIIl~ 2.69 0.19

ftll~ ~'YI~) ,rIn::on 0.22 0.08

117)J~i\W$jlllll~l1 9,08 0,91

117)J1~i\W1\.l 20,28 2.32
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f1mlMl'ln~ '.-3 UMmml1il1\fl1 m~n~Ll~~&lLl~LfI'TltH1~'llnil1WI1~tJim.,1«Llri

~~1,.h.mm1J1NJ~W~il~~~Lmlwil.1Wi,.~ 23 ~Q"l~" 2638

'Tl~m"il1"'l1

llmt~IlLfi

•

1nUJiJ~ 2 LIN,. (40 ni~)

1~~1'l

1~milnYlil~
, .
\i1~ 1 Lln'l (260 ij~i\M1")

~~Wl~ (16 ni~)

..
'lI1'l~

Ll~~~"'l;i..mil 'U!$1
1riYlil~

" I'"
~~~ilnfl~(mJntJ"'l;i

~~~nm~Lfi~M~

'ih~il~

0.18

0,38

063

0.73

0.01

1,93

2,00

3.60

1.10

1.43

0.11

8.24

2.00

2.04

1,22

0.56

0.46

6,27

1644

0.07

0.06

0.17

0.03

0,00

0.32

0.20

0,41

0.12

0.16

0,06

0.94

0.20

0.41

0.12

0.12

0.12

0,97

2.23
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. mm"'''1n~ '.-4 IWimrn11£l1..," mIol1MntALlmII),lLl~lfll1~'tfi'llmn."";lu1n,, 1~wi

r~1iw1,.11.m!J1lJ1NJilow~£l~~m~ OW£l. 1,..i,.~ 24 ~l)"1!J" 2638

• ml.l1tll1.l411!J'lmnmlf111t'11 2 fl1~

•• ml.l1tl4£llm1~tfirm1~wi~!JM1.m!J11J1~fl,.fi£lmt~~£l£l1'l1"

l1rn"£l1'l111 mIol1tl4;j't~'llnm11Ifll1~ ·(loln.l'll,. **)

D1W'1'I~lnf1 ~tA 'YII),lLl~

~ 2 IIN14 (40 n;lol) 0.18 0.07

't~I1l11 0.38 0.06.

Lm1£ln'YI£l11l 0.63 0.17
"~114l.l 1 Llri'l (260 ~~fiIm) 0.73 0.03

LI!JIolN'lAlol (16 n;lol) 001 0.00

mIol1tll1.l4~!JIij£l£l1"'11 1.93 0.32

D1W'1'I~D~

" 200 0.201I11l1f1

~l.I1iitri1mrl1m 1.72 046

1Jwfi1"'l;j 269 0.20

NI1l~1Nn!J11n1J'l1l;j~ 't~ 1.46 0.19

111ol~m 0.24 0.10

mIol1tll1.14~!J/ij£l£l1'l111 8.10 1.16

D1W'1'IGD~

• 2.00 0201111"

~AlolLlfl.l1l.lil£l141Ari~AI1l 0.31 0.12

't'" 0.63 0.04lILfllol

"'l;j'YI£li1l 2.69 0.19

l~lm,. 0.38 0.18

m~!JIij£l£l1'l111 6.81 0.73

m~!Jfi,. 16.84 2.20.. • < . ;;.
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911'rnM4'ln~ 11,-5 ~!Jm"!J1~l" m~lnum::fl~WU~L~nl:\1M~ln!J1~l~:;m"'l~uri

~'l!J1uh.mmlJ1NJ~Yll\il~l\mffl" Ylil, 1U1U~ 25 ~t)Ul!JU 2538

'!I'.Ul~ 2 UNU (40 n7~)

1~11l1'l

't5f17iln"ill1l
•
\i1~ 1 LLn'l (250 ~l\~i\m)

u!J~mi\J (15 n7~)

mn::fl "WUI1l~

0.18 007

0,38 0,05

0.63 0.17

0,73 0.03

om 0,00

1,93 032

..
'!I1'll1f1. ,
~lJ~l!J

Nl1ltuum
Yl::uu~1ri

ti'l\1ilun~'l11l

D1\I'1'~DLW..
'!I1'll1f1

~th e'fu1J:;-'11l

~l;j'YIill1l.. ..
~l;iNl1lmfl1l~.. ,
m~lL~~

2,00 '

120

] .43

1,35

123

7,21

2,00
,

3,68

2,59

2,34

0,04

10,65

19,79

020

0.1]

0.15

0,45

0,2]

1.12

020

069

0,19

0,34

0,00

1.42

2,86

• m~l~~~lnmnLfml:\1 2m~

•• m~~1n'n1~uri~m!J1uT.,.m!J11J1~~Ufiil~~~ilil'm'n



9l1'rnM4,n~ '.-6 LWl-m!JTl11il1~17lfil.lltlll!f.m::RWl.."YI&.lllmmLflll:;o,;1~'nnil1~1~m1tliuri

~m~t'llhmm1Jl~II11~lImml vm. t'll'i'll~ 26 ~'Ill~'Il 2638

1l~m'1ll~11 1fil.lll\l;;1~'nnm11Lflll:;o,; '(l.InJ~l'll U)

D"."jD~f1 cmtA 'I1&.lIl~

Wl-Itl-l 2 1IN'Il (40 n7l.1) 0.18 om
1~~l, 0.38 0.06

1All1lln'l111~ 063 0.17
~

\i1'\ll.J 1 lin, (260 ijllii~1) 0.73 0.03. ~ ~

0.01 0.00lI~l.ImAl.l (16 Il1l.1)

lfil.lll\lL~i\Wjjilil1~11 1.93 0.32

D""'~Dnft'1m
~

2.00 0.20~mlfl

9fl.ll.l::1::\1~ifu 1.32 0.24
~

N~mJimml'll 1.69 0.16
~ • 3.04 0.46N~LN~~~1J~

I
~ • ~ ~

0.37 0.09lIl'lL~m~'Ill!1~

tJ7l.111\lL~i\Wjjilil1~17 8.42 1.14

D""'~D~
~

2.00 0.20"'Ifl
~~l'tri 1.94 0.31

11iw::~ 2.19 0.28

N~1J11JL~~~l.Ili~~1IlI::: 1~ 2.16 0.31

Mm;/n'l1&.l 0.19 0.06

lfi~i\W~IlIl1Wl1 8.48 1.09

. lfi~i\!JI'i'll 18.83 2.66
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i11'rnM41n~ '11.-7 ~~l1tmm 1li~~tA~WLlmffiL~1l~'!;r~l1n!l1wm\uim11I1Llri

~1~1\l11~YimlJ1NJlMlW'll'l~L~ Yiil.1\l1\l~ 27 ill')\ll~\l 2638

'II~~ 2~ (40 n1~)

1~~11

'tfln,ilnYlillll
~

14llUJ 1 Ll~1 (260 ~l'IOOil1)

~~m~ (16 n,~)

mn~A
,

Y1W~

0,18 0.07

0.38 006

0,63 0.17

0.73 0,03

0.01 0,00

1.93 0,32

~

'lJTIlll;jLlm

9i~~~;/nlllJlll;j

mlJlll;j

4,83

1.46

402

0,04

1034

0.29

0,13

0,39

0,00

0.81

~

'llTIt1fl

LlM~L9il~l'Iil~

'lrIYlil~

~ -
nm~m~

2.00 0,20

1.43 0.14

1.10 0.12

207 0,39

022 0.13

6.82 0.98

19,09 2.11

• 1li~t\~WllnnmL~~ 2 m~

•• tn~llm~wmt\iLLri~~M1~mlJlmni~~\lfi~ililllll1



91m3r-l'U1n~ '11.-8 U$m!Jl117il1..,17 l.fi~::~"fIil\lu.~ffi Lfl71~1~'l1n£)1"'1~n17 L~u.ri

~~L'Uhm~1lJ1NJ~~£)~~~Lf\1l ~£). L'U1'U~ 28 ~'U1~'U 2638

"

t l.fi)J1fllL~~'l1l1flmL~ 2 fI7~

t. 1fi~,..,,~n17 L~u.ri~~''U17.mrnlJ1~~fI'Uti£)'''~~£)~1'''17

71!Jl117il1"'17 l.fi)J1~;j~'l1nn171Lfl71~ t(JJnJ'l1'U tt)

Il"l\mjllLfl fl.mtff 'I'lil\lu.~

~ 2 u.N'U (40 niJJ) 018 007

t1i~11 0.38 0.06

'tAm£)n'l'l£)~ 0.63 0.17
~

\i1'UJJ 1 u.n1 (260 il~~M1) 073 0.03

U.~JJN1AJJ (16 niJJ) 001 0.00

l.fi)J1nu.(:l~~/ij£)il1"'17 1.93 032

1l1\l'l'~1lnft'lf'l1lo
~

2.00 0.201J11~

u.l1-l191um 1.98 0.26
.:

..,JJn:rn 1.82 0.19

..,~w.11'U 4.19 0.46
~ . 0.19 0.68nm~"'£)JJ

l.fiJJ1nu.(:l~Wij£)£)""17 10.18 1.68

1l1\l'l'~Il~

;m~ 2.00 0.20
~• • 4.18 0.63u.l1-lL1Jmm1UL'U£)

• 3.14 0.26~l1L'I'l~JJ

~~m.i£)~~u.&11i 2.12 0.22
~

1'Un:rn 0.04 0.04

l.fi)J1nu.(:l~W~£)£)""17 11.48 1.24

l.fi~~'U 23.69 3.24

• • - !'.
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f11'nlMl1n~ 11'.-9 LlllM1!Jf117illV111 m~Mn~&l~Lf111~t~'nn!l1V11~,m1111wi

~1~M1-mmtJ1NJ~l'Iil~l'I~\f11l 'Wil.l\l'i\4~ 29~1~ 2638

11~n17!l1V111 m~lt1l~t~~lnmnLf111~ '(~/~1\4 ..)

Il'1\m!DLfl ff.m::A 'rI&lLL~

mu.ni-l 2 ~\4 (40 n;~) 0.18 0.07

t~t'l1'j 0.38 0.06

tAf17iln'rlilt'l 0.63 0.17
. ~

1l1~ 1 LLn1 (260 ill'l~Mi1) 073 0.03

~~ml\J (16 n;~) 0.01 0.00

m~1t1lL\:IAwjjil!l1V111 1.93 0.32

D1\m~nfl'1f5',.

~11f1l1 2.00 020
~

1.18 0.11f1::"1V1~

L'rI~*::ri~LLl'I::tiffiVljjn 1.03 038

~~\4'1ri 1.00 0.18

Aol'llmWfm&l 0.19 0.06

m~1t1lL\:IAW~il!l1V111 6.40 0.93

D1\m~D~
~

2.00'Il11f1l1 020

tn'rlilt'l 1.10 0.12

9imt'lwnnuVl~ 1.46 0.13

Nt'l~t'lVl~tllL~~~ 3.76 0.44
, ~

.... If.
0.48'mL'IlmflMLlf11l'1 0.16

m~QAVI~ilil1Vl17 8.79 1.06

m~'ltIlLQii!Jti\4 16.12 2.30



. 911''rnMl')n~ 11.-10 ~~m~!l1""111J1lJ1t\lli,mtA~&.lu,~ffi~f1T1~'~'lm!l1.,.,~m~111wi

~~1'L1.h~?lmlJ1NJil?lI'lIl~l'Im~1I Wll. 1'L1.1'L1.~ 30 iltl'LI.l~'LI. 2638

T1~m'lll""l' ml.Jlt\l~'~'llnm,::iLf1T1~ *(l.Jn.l'll'L1. ..)

D""'~D~f1 mntA 'II&.lu,~

~ 2 u.M4 (40 n7l.J) 0.18 0.Q7

'~~1') 0.38 0.06

'Uin'lln'llll~ 063 0.17
•Ul\UJ 1 W)') (260 il~i\tr:) 0.73 0.03

~l.Jm~ (16 n7l.J) om 0.00

1fil.Jltll1l4~~/j:jll!l1""l' 1.93 0.32

D""'~Dnft1m
• 4.83 0.29'IJ1').,.,~u,~

if\"'tnu,I'I..'1Jm.,.,j:jn 1.21 0.28

m~LtI~nl.Jt?ltm)Il'LI. 020 0.06

1fil.J1tllll4~~/j:jlllll""l' 6.24 062

D""'~D~
• 2.00 0.20'IJl')!1f1
~ ,

1.20 0.11'lUI41~

• •
Ulmnn::iJu.I'I::~ 0.36 0.10

,

""~IlUIJi'~ 2.69 024
•~ ...

0.Q7 003l.J'LI.L'II~91l.J'LI.19111'1

m~W~Il!l1""l1 6.32 0.68

1fil.J1tW,14~!Jfi 'LI. 14.49 1.62
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fl~M41n~ 1/.-11 LL$l.m!Jn17il1~17lfi~_ntil~"fIWLl~L~T1~1~'l1nil1~1~7m7L~Llri

~!JL,.h.wt!J11J1NJilwl1ll~I1!JI~ Wil. L,..i,.~ 1 nm~1~~ 2638

T1!Jnmn~17 lfi~1{\l~11i'l1nmih~T1~ '(~nJ'l1" "J

1l'1W'l'l!lllfl mntil 'n1l~Llm

~2 ~(40 n7~J .0.18 0.07

1~~11 0.38 0.06

~7Iln'nll~ 0.63 0.17
•\i1~ 1 Lln'l (260 ill1i\iWJ 0.73 0.03

LI!J~m&l (15 n7~) 001 0.00

lfi~nlI14l\!JIilllll1~17 1.93 032

111\l'ltGonmm
" 2.00 020'1J1'Wi

LlN&l~m'l~ LAIf~(;~ 0.55 020
~

1.51 023~~mllu

~~I~~'nll~ 2.70 021

'W1m~ 0.11 0.06

lfi~1nl114l\!JIilllll1~17 6.87 0.90

ll',",~ll~

" 2.00 0.20'lI1'lWi

LlNL;!J'lm1"l.1m~n 1.48 049

~l'llfl!J~ 3.14 0.25

~~U'lU~~!J~nu~~~1~ 2.16 0.24

Lmm,. 0.38 0.18

l.17~~l\!JI~1l1l1~17 9.16 1.36

l.17~1nlI14i\!JI'i,. 17.96 2.58

, l.17~1nl114l\!J'lmnmltm~ 2 ~1~

" lfi~~~17L~IIfi~!JL,.T7.wt!JW1~~"~Il~~Ilil1~17
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fI1'rnIoJ"'ln~ '.-12 ul'lM1!1T117m'l117 l.fi~Mnt~""iNU~~ ~f171~1~'llnm'l11.,;jtJ1m7 1l1uri

r;UWM7.mVl1J1NJi4~l'lil~l'l~M" ~il. lwl',.~ 2 nmDlf1~ 2538

71Vm7ill'1117 l.fi~lCll;j 1~ijlnm71 Lf171~ '(~n I'll,. U)

111\m~IlLf1 &ntil 'I1&lU~

1l~ 2 uN,. (40 n7~) 018 0.07

1';~1'l 0.38 0,06

'1Jlmiln'l1il~ 0.63 0.17
•

Ul\UJ 1 um (260 i4l'liii\m) 0.73 0,03

uv~m&' (16 n7~) 0.01 0.00

l.fi~ll1lL~iiv/jjilm\m 1.93 0,32

111\mQllnnrri''14
• 2.00 0,201l1'll1f1

1ri'l1il~ 110 012
•~ .

633 0.21'q1JL"il'l'l

N~LN~'I1l;j1J~ 3,04 0.46

~l'lL'I1itmMrn 0.49 009

1.J1~ll1lL~i\Wjjilil1'1117 12.96 1.07

111\m"'];~

" 2.00 0201ll'll1f1

UnJL'I1Animl;j~1ol
.

1.27 0.36

" " " 1.43 0.161oJ~1 ,.U'l\.L

'I1l;j'l1il~ 2.69 0.19.
" ~

0.21 0.16~"L'I1flL~~

1.J1~~i\Wi3ilill'11l7 7.60 1.04

1.J1~llIlL~ii!Jti,. 22.39 2,43



1C1

f11nlN\41n~ ',-13 ~m!Jm.,mVll" lfl~1tlll\m::~'1'Iil~LI~ffiLf171~1~~ln£l1V1~'m.,1.xLlri

~!h!J1\4T.,.m!J1lJ1NJilw~il~~!JLm! YW, 1Wr\4~ 3 mn~lf1~ 2638

71!Jn17mVl17 lfl~lnl;j'~~lnm"1Lf171~ ·(~n.l'll\4 **)

1l'lYl16D~fl mn::ii 'nWLl~

1I\UJtl.l 2 ~\4 (40 m~) 0.18 0,07

1~(I)11 0,38 0,06

'tm.,iln'YIil(l) 0,63 0.17
•
141~ 1 Lln1 (260 iloo~917) 0,73 003

LI!J~N1fbJ (16 n;~) 001 0,00

lfl~nll\4i\!JIi1ilil1V11" 193 032

D",.,.,&mn.n'14
• 200 0,20'l111f1

~

1.34 0.18Lln~(I)ijf1"iln

lJ~\41ri 100 0.18

~1V11;j~1~ 4,12 0,34. ,
L\41fl1!J,h~il~ 0.D7 006

lfl ~.: 8,63 0,96"~1nll\4~!JI~ilmVll"

D"""'&~..
2,00 020'l111f1

Llrnn~1ri 1,69 0,40
..

1.18 0.11f1::\41V11;j
,
~

1,61 023V1~mil1J
, •...... lit •

0,48 0.16mL'lImf1~ lf1111

U1~1nll\4i\!JI~ilillV117 6,86 1,10

U1~i\!Jti\4 17,32 2,38
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flmJ~U1n~ 1/.-14 Llaf\m!Jnl1il1m1 m lJ~tAIll\.,"fIWLl~Lfl'rl~'~~1nil111~U1m11«Llri

~1}l!J1uhm!J1U1NJijWl'lil~I'I!JL'J11I wil.1wiu~ 4 nmD1fllJ 2638

• mlJ1tlll.\:ll'l~mnmLfl'rl~ 2 fl1~

•• mlJ1tuil1~n111«LLri~!J1u17m!J11J1~flU~~ilil1ll11

'rl!Jn11il11111 mlJ1tuYi'~~1mmLfl'rl~ '(lJnJ~1U **)

D"""~DLf, iimtA 'f'IWLl~~

lI~m 2 LlWu (40 n1lJ) 0.18 0.07

'~~11 0.38 0.06

'lin7iln'f'lil~ 0.63 0.17
~

Ii1UlJ 1 Lln1 (260 ijl'l~7) 0.73 003

Ll!JlJm~ (16 n1lJ) 0.01 000

mlJ100"!\!J/!lilil11117 1.93 0.32

D,...,,&nmm
~11N~'t~~11 2.60 0.27

LlNLll!\WlJtl'ltnil1A!f~$ 0.31 0.13

A~'ri 1.01 0.60

- 024 0.10nlJlJfI1

mlJU"!\!J/!lilil11117 4.06 1.00

D,..."GD~
~

2.00 0.20lI11fl11

~~~;/nnUll~ 1.46 0.13

mUlll;j 4.02 039

1ll;jm1u 4.19 0.46
~

0.46 0.12U11'1il!J

mlJ1tllI.\:lR!JISlilil1m1 12.11 1.30

mlJ1tlll.\:ll\!Jl1u 18.10 262
• - ~



imfULil84LUltillWqmt1ff1.m84-5',,~a~,antft~~8'1'A'mt,\tf1Jqlhllt~

t'4"lIl11l'l.a.lI~ WI.



1l1flNU'lO 'II.

iil~Lii&lu~(jTl\fImmmr&ri9l~~"1JJ1tftUOmll'lilllmlfnl'furiumtuhrltmtnlVJiMflt)~t'lmm flil.

~

~UIl:~ (ClreaJ. IDd IIndD produc:t.)

LRuwl Rioo noodle, fine, 100md

"nUIl~ (starch, root. and tubll)

hmft'll)mt1ffllftd

0IYZB sativa

iiulfltl Sweetpotato Ipomoea hatatas Linn.

iiuNi'l Potato Solanum tubelosum Linn.

WlNnn1f1 Radish Raphanus setivus Linn.

NII~n""~fl ~wAflUW4 UIlt~1IIIUwII (PuI.I., Dut. aDd .lld., IDd theIr produc:t.'

.:111m Sesame seeds, white
" ~
lml~m'lm Soybean paste, white

"" ,lfl1'd1l11ilil\l Soybean curd, white

lmuU~ Soybean curd cake.. .. .. ... .
19l1W'ilfl (l9J1'dl'lil.:l) GUld tofu,_ fried, spongy square
"...:

19l1'l1!l Soybean curd cake, fermented,
n'll;m Mungbean, seeds

. Sesanum indieum Linn.

Glycine max, Linn.

Glycine max, Linn.

Glycine max, Linn.

Glycine max, Linn.

Glycine max, Linn.

Wgna ladiata (L.) Wilczek Syn. Phaseolus aUleus Roxb. --'
o
-l'""



i~liIDl~~~MJfM1fl1mrillunill)~m\\il~l~unm1l-3ll1m7ffmilJ~£/':Uh-T/l£/l1Jl<VJimall~ooL~ Wll. (till)

~f

thmUlflLffi Black gram, seeds..
mYm'l Coconut

Nn UII:~ (Vegetable. IDd tbllr product.)

mm!J Wild ginger

ltJn::lWTl Holy Basil

n...,.,~ Cabbage, common

~m:il!J Chinese leek

1htiw (m) Galangal, tuber

irnw Ginger, young rhizome

ML\lffi Cassia, leaves

~u1h!J Celery

flilnUfl Sesbania, flower

UfI.3fl11 Cucumber

UfI.:I~!lU Watermelon, young

ti'Niln Mungbean sprout
,

m'J Goabeans
,

lntlL\lAtJaJ Angled gould

lmnn'lqmt'lfllleJ

Vigna mungo (L) Hepper Syn. PhaseoJus mungo Linn.

Cocos nUcifera Linn.

Boesenbergia pandu18te HoItt.

Odmum sanctum Linn.

Btessio: oleracea Linn. var. capitata Linn.

Allium tuberosum Roxb.

£angus galanga (L) Stuntz Syn. Alpinia

Zingiber officinale Roscoe

Cassia mamea Btiu:

Apium graveo/ens

Sesbania g18ndiflo18 (L) Pair.

Cucumis sativus Linn.

CitmlJus Ianatus (Thunb) Mansi

Vigna laillata (L) Wilczek Syn. Phaseolus aurens Roxb.

l'sophOCBIpuS tetIagonolobus (L) DC.

Luffa acutangula (L) Roxb. -"

8



i~W~\'I'm'«lfl1flffifif1';ll009ltlfi\Jii\i1aJl'l~':Unml1~ll1Wn~W~!J'l'llhr/j~rnJ1WJimoo~flmtnl fill. (iill)

iaWe.
NnfYmwj~ Chinese cabbage

WnTntnm ChiIlelle white cabbage

~ "
Nl1fl.,~1 CollaId, leaves and stems

Nni Coliander, leaves and stems

Nni~ Fennel, common, leaves

m~ Chili pepper

"mrmh Pepper, long

UJ~mn'''OOil'll Pepper, young fruit

mrmmn Chili, red pepper, sweet pepper

mml1i1&.l Pepper, tabasco

oWmim Waxgowd, ashgowd

Ylrmw (Ldll LU'l::LU&n) Pumpkin, with skin

aJ~ Tamalind
.. "aJl:LllilL1l1'lm:!J1 Egg plant

WiilLfIf1 Tomato

WiilWl~ Plate brush egg plant..
aJ~'II Bitter cucumber, Chinese

~qflWlftliW!4

B18ssica chinensis Tsen, & Lee

B18ssica peckinensis RUpI. val. laxa Tsen & Lee

Bmssica alboglabla Bailey

Coriandrum sativum

Petroselinum crispum Linn.

Capsiewn ttutescus Linn.

Capsiewn annuum Linn. Val. acuminatwn Fringelh.

Pipel nigrum Linn.

Capsicum annuum Linn.

Capsicum sp.

CucuIbita moschata (Duch) Poit.

Cucurbita moschata (Duch) Poil.

Tamarindus jndica Linn.

Solanum melongena Linn.

Lycopersicum esculentum MilL

Solanum torvum Sw.

Monordica chamntia Linn. ..>

~



~~Liit»~l~OOi1fj~mhi'l)nt;rl'\lnm1l~!rll,.mmrllJ,~1}wl'\lh.ff4rntrlll1Jimoo~lWlm WB. (till)

,aWe.
~ll Papaya

\niBuitJJf1.3 Bamboo shoot

mtJi'l Banana Bower

l\!flm (l\!fl~) Chinese or straw musiuoom

l\!fl~ Jew's ear musiuoom

'luTm::m Sweet basil, leaves

NII1li (Prulta'
~

nmUlin1 Banana, ripe

nmmmu Banana

fMl::1fl Pineapple

LdeW LfJlllrl W'I:NftMcwd (llaat. poultry. aDd thalr producta'

'lri Chicken

htl'HYlf)m¥1tflfltll

Gatica papaya

Bambusa arundinacea

Musa sapientum

Volvatia esculenta

AuticuJatia posilytcha

Ocimum basilicum

Musa spp.

Musa spp.

Ananas comosus

Gallus domesticus

\'IJJ Pork Sus SCIota

thn VIlIJ ~. ~,~ W'I:NWnwf IFlo, ahaUfJo. aDd other madDa producta
" .fl-lfltrnl1 Giant tioosr prawn, body Penaeusmonodon

ti~u~ Shrimp, dried PaJaemon sp.

tlm~n Fresh-water catfish Claties betiecbus
~

~



i~U1&3wdin'nmtJf11flm~'JiJ.rl'ilt"J~ulhiwll;'l\llTml(~il1l1nmmu~rwt\lhr/jmtIl~iMoo~lillLmr Yifl. (;lfl)

I

t~..uffrO\l'3 ShOlt-body mackerel steamed
.1 ~,uffiL\lflflfl\l Whisker sheat-fish

Uffi~ Squid

,rlin.. u..:JlLill1l (SUlian aDd "rup.)
•

U1fI1llm1V'1m Sugar, white
•• •
'Lll~ Jaggery

LtdlMtl1f11f (CoDdlmeut.)

1tm::llifl Bitter orange

mnmiitJII Garlic, dried bulb .

ill:'tfli' Lemongrass

11Jflt1""u,lIu Mint leaves

mllfllltmjj Onion, mature, dried

• GlflllflllLlY1 Shallot, dried

ilm'l4Ylqmf1fl11lf11

Rastrelliger brachysoma

Kryptopterus limpok

Loligo founosana

Saccharum otiicinatum

Cocos nucifera Unn.

Citrus hystrix

Allium sativum

Cymbopogon citratus

Mentha coIditlolia opiz.

Allium capt!, Linn.

Allium asc:alonicum, Unn.

-->o
oo
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,.. vA __ ...... ".cs
\.4~fll1 ff1l11~ ~mflfl Ln(Jl1~'(1 31 ~tl~fn~3J ~.fT. 2512 '(1n1"LYM3J',11\4~'i fllL"fiJ

.m,.~n~lLf1ff'!l'fllfltll-rutu-ntil ~~Lf1fl'1ffTm9J7 3J',111Y1m~tr7"~9J tm3J!ilU Um'iflnhOl 2534,

tm~l~n~l~!)lU'-1~nflfl'iLf1fl'1fmfli1l"3JW1Uru.;;tIl 111~~1i)1',11'iLflij ~~Ll1fltlrmflfl1
'II

~1ft.Jn~',111'(1m~tr 1\.4Um,.~nMl 2536
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