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1 dl (water) i m q l  k (dry matter) 

I I 

5unibni.r (oganic) oiiunibnir (inorganic) 

(carbohydrate) (protein) (fat) (vitamin) (mineral) 
I 

w 

5.1 $1 (water) 

fiunjl l l J ~ l ~ € l & 1 0 1 ~ 0 ~  (metabolic water) ~ ~ ~ 0 ~ ~ ~ 1 ~ ~ ~ 1 ~ 1 ~ 0 ~  (oxidation water) 
i 



? 4 w  diuiauinnmi#otnir k d  
lnuu k4niriL 40-50 n'mrdt151.1 

qns llwz ling K Q P ~ ~ &  8 Smrd83'~ 

'16 loo 83 #oamrii 16 ~mr9is3'u 



5.2 111fhJv(llA3sl (carbohydrate) 

mifiulsiasmidsm101n1'13ifi'11zH' tdu 2 dszinnffe 

1 . ' l h 3 6 ~ ~ f i 6 6 b n & m h  (nitrogen free extract, m) idu~ifiu!sarm 
v 

~ d o u i i u  'Iriii!ulm~iouidud3udrznou 'Iki6 tidaitnzfli~in ~do~ndounniu#?udidou 
d d uoali~zd~uudumnmiu (dextrin) itnzuonlmn (maltose) O U I U ~ ~ A Q ~ ! # ~ ~ ~ W ~  

B 9) o, 

(glucose) r a o z 0 n i ~ ~ ~ ~ q l ~ ~ n 4 4 1 ~ i i 6 # 6 1 <  ~TUIMD~WUIU~A i i ~  dniuhq 

4 1 q l w ~  hnha duXu imzluvlrflq idu 3umn 3udiJznn'a iduXu d~ubojl8du . 

I 

2. ii81cl (crude fiber) idumfiu~mrmidouuin "/Jim6 irnglnn (cellulose) 
I 

I 

imzisiiimglnn (hemicellulose) #m<n5ziwiztiu? 1 4 ~  16 tda (In5 ~ U # U  niuirndou'll 
d Q' duamnuou i d ~ m ~ n r z r n i z ~ ~ u n i u ~ ~ ~ ~ ~ d ~ z ~ u r ~ ~ i n d o ~ u ! ~ u i n  huoilp8unifiu 

n~zmizlau (-a) pSuuni&ndi&i~~doudaluou!~n5m!u~u & ~ % ~ ! d l C i r h ~  
dd 4 wkaiu!# o ~ ~ ~ m u s o l u l d ~ u d i l ~ ~ ~ n ~ ~ i i n ' n ~ ~ ~ ~ z ~ ~ u i i n z ! d n ~ z ~ u ~ z u u ~ ~ a i R u ~ ~ n ~ ~  

4 dl d d' P do, r h l X o i n ~ ~ i ~ n o u n ~ ~ ~ ~ z u u ~ ~ a i R u ~ ~ n ~ ~ ! ~ t ~ u u  oinirdoluoaunmolztduui~zuiu 
dd 4 odiadou q islglnuiuoluqa !#ti6 ndi vha Xu6  imzlurlr iduh dqulnojlCidu 



1. th t t~d t lh6~1 iu lu~d  A'I? (adrenosine triphosphate) tdo~fluuuaunir 

dl4 7 &il4nl(l 1dIJ f I l lH1~k  f I l l d ~ ~ 0 1 ~ 1 5  1 ~ ~ 6 i U  fllit~!%t~~m 1 f l ? ~ l f l V l f i 4 1 ~  4 

61tgu 

4. i ~ ~ d a ~ d r z n ~ u u ~ ~ n i r t n i 3 d d i ~ ~ l u f i ~ n i u  1du 6minjrtun (ribose) 4 4  

tfludaudr zfl611~647175 RNA (ribonucleic acid) 

5.3.1 nqaedlu (amino acid) 

~r~udrmou#aunra~ziituwniu q Iuin(~tl t~~udoiiuduniuuia q #au 
J 

fiua:zddinci (peptide bond) n r m ~ z i i l ~ ~ d r z n ~ u ~ ~ ~ d u t d r ~ u l u i i ~ n i u  i? 20 Y ~ R  nra 

or2luui~miuclaiudi~~ni~1nruin1'11li 2 aGmdo i 

I I. fi~~~Ch~ihd611fIu (nonessentia~ amino add) t~unr~oz21udii~mu 
s i mlrimktnnziiulblap nnomirnfilsarm luCu ttnznr~oziiTuau~ou q %M 

K 
6it~u&~.rl#?~~rifioim diliu~a8litma4oinirijadn3 lunirdrrnouqmrai~ir~nu4 

0 - 4  at' ~ ~ i ~ i t ~ u d i a ~ n ~ u ~ ~ ~ ~ i ! u i P c n r a o f : i i t u t ~ ~ i u t ~ u r i u ~ a  t3uaadlddiuicurau%Hu~ii 

~ 5 ~ ~ 1 ~ ~ 3 1 ~ h ? m 1 5 8 ~ 6 t t # 3  Ud 10 ~3Fl n'o !nn6h (glycine) O I R ~ ~ U  (alanine) %U (serine) 

h a a u  (cysteine) 'Intrgu (tyrosine) t n r h  (poline) itomiir i4u (asparagine) npmigu 

(glutamine) t inrnr~nqmiiin (glutamio acid) iinznlat l o ~ f l i h l  (aspartic acid) 



v* 
vml 



2. n ~ r o z ~ h ? k d w  (essential amino acid) 1flunr~ozriluCfh~niu1d 

n i u i r o ~ m r i z ~ ~ u ~ # ~ o ~ v i o ~ ~ ~ n ~ i z v ? ~ ~ ' o u u i n ~ o i ~ ~ u w o  i.tidubioaI#~inoi~i~d~u 
B r rd.i!d ~ 1 ~ ~ < ~ l f i ~ f ~ ~ # r ' ~ 9 1 ~ ~ l W 1 ~ ~ 3 ~ R ~ 3 ~ ~ 9 ~ ' ~ ~ ~ ~ l ~ ~ 3 ~ d l ~ ~ 9 ~ ~ 6 U ~ 3 1 ~ # ~ 9 n l ~ ~ ~ 9  

h ~ n i u  ~:rllli~ial#d~~lu~u"~~~ld~tuvf~n~~ot0lud~vu~luQfi~oivi~~~u1d $ 4  

~nnrznun~zm~oudoqvn iw~~nzn i r~0?~~6 f l~~1uo~~m ii 10 n'o lnqu (lysine) 

lunlaloQu (methionine) n?d h d u  (tryptophane) M?~DQU (threonine) 14UPnozniQu 

(phenylalanine) 1011~7~  (isoleucine) 0 % ~  (leucine) 31;~  (valine) o~%Gu (arginine) 

l m ~ t k f f i ~ ~  (histidine) 

" K nrfio~riludii~~uvi~vufiu~dun~~ozrituCfii~duuo~dfi~naz~w~z~~u iiu 

qnr imz~y  2 aiimiio InclJuuclz 
.# hih fihrzmm:r?uiu In ngzio niuimkmn:hrfio:u"Zudii~duuu!#~~~ lfiu 

5.3.2 d~Slbl?l~~~hd~fi%d 

tdsiw~~u'soliunis3~naizn?# 2 44fin'o 

I. ld3fi~irwud ( tne  protein), vuiuii~ ldr~uCfdrznou#aunr~oziiluli?u 7 

2. ld.rlw.rau (crude protein) vuiuiiJ ldrflur~uffl#sinnir31nrizH' 

drznou#auldrtutb~nznirdrzno~ l u  tfir~cudloilsitdriu 

53.3 c n r d r ~ n e u l ~ d l ~ ~ ~ ~ ~ ~ d h ' ~ l w ~ d ~ ~ ~ d  (nonprotein nitrogen , NPN) 
~ d ~ n ~ ~ d r ~ n o ~ d i i l ~ l f i ~ ~ ~ ~ ~ d ~ d ~ ~ d ~ t n ~ ~ ~ ~ d l d l i t d ~  iialjhlu 

d A rwo~uouosw"nlnz#fi l# l r r i  oziiu (aminel oziifi (amidel l~lfi5n (nitrate) ~nniaouA 

(alkaloid) ~ O $ U  (purine) l w ? % i ~  (pyrimidine) {t% (urea) l lnzf i r i ~ f ~ d i i ! ~ l f i ~ ~ ~ ~ ~ d ~  



5.3.4 HIY~~IO~IJTRU 
I r  I 

1. nfi~luotuormz~ou~~1udauddn~5ouo~ii~niu ii~niuoaiinisnh~lus- 
r J  I r  
~ U ~ U U ! H ~ R ~ Q R ~ ~ I  A o ~ f l u z z u z u m  (uh-a i#uagn ~lnzdou~~au~uowouoa 

i isniu~~i~~nniwi?ld 

2. dudaud~mouuoaniz ld~~ud~~~$u 141.1 lou ld  (enzyme) sofiuu 
Y 

(hormone) LLOU%J 0; (antibody) ltn~l'bu 'lfln;~ (hemoglobin) 
Y 

3. nauquoonluknrmlad (osmotic pressure) in~irmqnuoadilu~ianiu 

~mzinvinuqnuo~naiu~dun~wB;1~1uii~niu 

4. 1#w8+aiu~riiiqniu ld5;u 1 n?u1#w5+aiu 4 ~lnno? 

5. m l n r n d i f u u ~ $ u n ~ ~ ~ u l # m ~ u n a ~ u # o ~ ~ ~ ~ ~ u ~ ~ i ~ ~ n ~ u  141.1 ldik~lr w r ~ u  

~ d ~ n i ~ u ~ s ~ ~ r m o u u  ~ d i f u u n ~ ~ ~ z ~ ~ ~ ~ n ? d ~ m ~ d u ~ d u ~ u o z ~ u  idod%1ilj~fl6 

5.4 ~u~~uH%~II?IA (lipid) 
dado, cr d.4 'l~U'Wol?Sa'lnYsl ~u1ut-a l ~ G u ~ t n ~ n ~ ~ ~ u n n ~ ~ z n # ~ u l ~ G ~  tduni~5un~unw~lu 

d damzrkri lizn1u~iadazmu1ucs'a~1nzn1un~dun1~5~n?u" (org& solvents) 1411 

tvuau &nsi ~rnz~nolrdoh~ 



P a 
(glycerol) o ~ l ~ u n j i  niilrob4(glycaide) 4 

5.4.1 nrpi l rh (fatty acid) 

nsr~u~u~~udaud~:nouddi~~~a . j~u iu  d3znau#au nituou ishnau 

~inzoonQluu 1~uiiniiuouoz~aadon'u~gu~i~uia &rmdniiuou 4 azmoa& 24 ozmaa 

ns~ lu iu i i  2 ~ w ' m  din 

u 9 da w  
I. nrmjuuuduih (satorated fatty acid) rSunr~luiuirmawuazdua (single 

9 a9 
bond) ~IH~~J(~~~UOUOIAQU 1;~ tl3RlJaVl5fl (butyric acid) n s ~ n i W ~ &  (capmic acid) 

nswniml~iin (caprylic acid) n3Rnld?fl (capric acid) nrRno?n (lauric acid) fnRlu~?ffh 

(myristic acid) n3~lh&i8n (palmitic acid) tll~fllR?u?n (stearic acid) lgu8u 

(double bond) ~ z ~ ~ l ~ f l l t ~ ~ u ~ z m ~ ~  l i u  n3(mltlP~R6nih (palmitoleic acid) nrnlointn 

(oleic acid) n5r~'lU6n%l (linoleic acid) n3Ri?tUmw9fl (linolenic acid) fl39lE1z31?b1~fl 
1.4 w  d w  d 

(arachidonic acid) I~!Iu~u n ~ ~ ~ ~ ~ ( I ~ o ~ m a m o ~ i i ~ ~ u n ~ m ! ~ u ' ~ n d i ~ ~ u d ~ i ~ ~ n ~ u  (essentih 

ray ria) ~ u c i  n m g u ~ a ~ n  nmguiai3n uaznrm~z~i~ni in Pqmclluiulwiid;i.jniu 

'~rirnai~nctjmnziduroc~# ~ i l~ub . j~#~uu in~ i~ is~v i iGw 

5.4.2 M#dY841l l~M 

1. rgurmd~lH'w~~aiu~rriii~niu l u i u  1 ns'u'l#iuiYqqiu 9 rrnno3 rrni?Iuiiq 

niul~uu'wigurmd~wd~~iu 

2. d 0 ~ n ' ~ ~ i l ~ 3 ~ ~ ~ 3 : 1 ~ 8 ~ ~ 0 4 b 3 ' ~ 3 ~ ~ 1 ~ ~ ~  rrnz~rto~azlw~iEuo~lgud 
r A rdu luosoluriuluh~onr~nzio.j#o~ dqr~u'luiudnt.m~~u~i~niu 

3. ~uuo~luiul8~a~u'~oziaur'n~i~~n:nau~u~f~n~u"uoiniu 'IriIXqqj- 

riJuoonldain 
P 9 

4. r~u~~~iSmiPu~w"~ntniululuu'u die 3miU"uro 3fiiPu~ a~iU9uii 1rt1: 

%ni,9urn 



Butyric acid C 4:O CH,(C$),COOH - 44.3 

Caproic acid C 6:O CH,(CH,),COOH - 2 

Caprylic acid C 8:O CH3(CHJ6COOH 16.5 

Capric acid Cl0:O ~ ~ ( ~ ~ ) , ~ ~ ~ ~  31.4 

Lauric acid C12:O CH3(CI-IJloCOOH 44.2 
: ~ 
: I  

Myristic acid C 14:O CH,(CHJ),,COOH 52 
I 

Palmitic acid C16:O ~ ~ 3 ( ~ ~ ~ 1 4 ~ ~ ~ ~  63.1 i 1 
Stearic acid C18:O C ~ ( C ~ ) 1 6 c o o H  

Arachidic acid C20:O CH3(CHJ1,COOH 

Behenic acid C 22 : 0 CH,(CI-LJ,~COOH 

Lignoceric acid C24:O CH,(CHJ,COOH 84.2 

n~n'luiu!ai$u#? 
, 

I 

Palrnitoleic acid C 16 : 1 CH3(CH.J,CH=CH(CHJ7COOH - 0.5 i 1 
: I  

Oleic acid C 1 8 : l  c~(cH~)~&=cH(cHJ,cooH 13.4 

Liioleic acid C l 8 : 2  CH3(CH-J,(CH=CHCHJ2(CHJ6COOH - 9 

~kolenic acid C18:3  C&CH,(W=CHC~)~(C$)~COOH - 17 

Arachidonic acid C 20 : 4 C~(C~)4(CH=CHC~)4(C~)2COOH - 49.5 

* / ~ U ~ U R I ~ ~ U ~ ~ P I ~ U  : Q I U ~ U W Y U I ~ L ~  *~ 

b I 



5.5 3 ~ 1 1 3 ~  (vitamin) 
4 dda ~ m i ~ u ~ ~ u n i a b n r u m u ~ u i n q ~ u ~ ~ u ~  JrznouX-Ja aiqnihou 'lul~rnu 

oonsi~u uiaru'~i9uaziiu i~iu'ui~umrCldn~iuiii~udos'ianiu #midioamrIuJiuit 
A r dou uoi8iKm~#?uimiu'uG~l~G~nua~aevniu6~ luJ?uialdifluawon'~n~iufi~ania 

rkr~cziiclaoim~'o ni~aiqdulm41 dr~iinbi~mrl#oivilm? iinrinclaoimruicl 

im1iiurrisli.L q 71uiaifiuazari~niuiu~ii50zm1ulA sm~auim?n~ihnAan avitaminosis 

(vitamin deficiency disease) iid&clA~#iuinGuuinin'u1J iiarnuarnznu'mdiui(ud 

uinrudiI~i~cl~uirmiu~# sm1a&#?~3nfiu1n~'iod'1d~ian hypervitaminosis 

5.5.1 n(szmnueq3miiifa , 

imiu'uuri~niuqtum~~odnla~z~~aifiu 2 Jazmm 88 

1. ? F I l ~ u d l l z l u  (fat soluble vitamin) l # i i A  imifiuro i t W I u ' ~ #  

., 
2. in i iu in%alu~u~h (water soluble vita&) l&ifi liriudaw imz 

imicw9 

5-52 ~ $ 1 4  11~d.11mz01~13~1~3~11~~1er'nz11961 

1. ?FIliifal~ (vitamin A HfO antixeropthalmia vitamin HfO retinol) 

d: a sznuianiz~uiuomouoa~miiviiiw 'IrjwuIuvir ri~uTuiIr~zwuIul %in triu (camtens) 

&igu provitamin H ~ Q  precursor UQG~IGUIQ n*~iniuirniJ~u~1inlrfi~ii3~imiu'u~ol~ 

lau~idoutuiian~udma' ti~uioimzimhiuid~u~~~uu~nionniu~~laun~iu~o~iinz 

fi H~~I~~O+IIPUIO 

1. hunfiaran'iRqla~oJu (rhodopsin) ~?u~/ i~~~u~miuo~ iH"wn~o 

d~umi~uisalfiiu ~ d e i J d u u o ~ n i a i ~ a u ~ u ' ~ d u " ~ ~ i o ~ ~ n ~ i ~ ~ u ~ u ' a i ~ ~ ~ ~  

2. i~udo~n'ulan~idnu?n'umi ih lsnmiri#an4of an~111uau5ninu 



(xeropthalmia ~ $ 8  dry eye) 

3.4aulumri~$iR'ulm~~4s'14n1u kunfi~nrz~nlmrRu lmuimiiiu 

~o4aulunimfi~lann'lw d~~nr~vnn'nrr~nlw'~fludn5 

4. h u j / i ~ I f & ~ ~ ?  (mucous membrane) lurruudia 7 ~o~i14niso~lu 

nniwdnA~d~lis~~mr&iuwiulrn i4u dollpnmi Ban174 obardouoinir a5uarniulr rio 
93  A 4' u'utiiu imroiuar8vciui imiiiul~iaubluo~u~~~nn'laiSnai~~~u'IIu imriiSnvolnfluriu 

iau~osriuniabllvai.jldl#~i~n~~un~oi~o trfi~#ildl#diu 

1. n'R~dulmmiuomnni~~u (night blindness) i ~m~~in i~uo~ ld i i (u  
a da luCfn~a~ranum ~iforo~ma&~lrmod~uiSnli!ui~uY~u 

3.8m;l8~15n Keratomalacia ~ 6 4 % l ~ l . h  i ~ R 4 8 1 ~ 1 ~ ~ 3 ~ ~ 4 ~ ~ 1 ~ 1 1 ~ 4  

qurr nXiunfih~nn naiufi9nmiuiianU'4imInZ oi4nRtdnnularlinuiYu ui4nhlflu 
I C I I  mrniamiu~oifii ~ ~ ~ 8 1 ~ 5 M ~ ; ? i  keratinhtion 

4. ninoi!ql~R'ulmuoa8a'amdnR' ~mrnaiuXiuniuhnuo~~i~niunfin.j 

5. ~ ~ ~ ~ I u ~ ~ ~ ~ ~ u ~ ~ ~ ~ ~ ~ ~ ~ Q ~ Q I w I ~  oiuarniul~ nloGudiu ilar 

oiuar8uciuuj 

2. ?~lii/0l3 (vitamin D) 

iflumrnannmorod ldnmiuafi iidnrnisluluriu idu~&auia 'Ida 



4 4 
3. ~ ~ G I W U O ~  (vitamin E) 

i i a y ~ n i ~ ~ ~ ~ l l d A h f i q o  ilanrliInInlvloron (a-t~~opbomi) iiqpmui~ 

d ~ 6 r i u a l ~ ~ o q  ~ r i n t : n i c l ~ ~ ~ ~ d n m ~ u ~ ~ ! ~ r i ~ ~ ~ n t : ~ ~ ~ n t : n ~ ~ ' ~ ~ r i ~  nudom~lmzn~is3bu 



I. 1d~do4iiuniroon~lmu n'o duuou&on%mud (antioxidant) 
Y 

%loan'unirH"uu~~luu'~w'~n1u~on1~nr~1ul~5!1an1u ~ ~ l ~ m i u " u ~ ~ ~ ~ n z n r ~ ~ l ~ u ' u l u ~ i a n ~ u  

Idgnriiniu 

2. 0118ueionir#u$u~ ~doaiiunis18uwu'u h u I ~ n i r G ~ u i ~ ~ u u ? l o  

viil~mr Rbauoa~ilSudnii ~mzd~ulunir~fiao$ 
A' 

3. hudoatirmirnniu~~wfonir~douuo~ndiu~u~ rruudrrnin l1nr 

lu#uwiYa 

9 4 
Pl. Qlfll5~1Fl?FllaJ~~ 

I. r:uu#uGu$#umn-J #mii-~(lfIuwriu wnulrih doUuefliWn- 

oonQu wlopnmiuluJiouuin 
k A' 

2. LimSulrmnhumuanniugq (muscular dysmphy, MD) I R U ~ X ~ U I U O  
A' s ~ ~ i i R r n s n ~ i u ~ ~ i ? l ~ u ~ ~ ~ ~ ~ ~ n r ~ ~ u s ' u w i m l ~  ibu lultid~ukojozlii~$ndiu~uoon~~nzui 

A' k d ~uqnrti~ubojoz~n'~$n#iu~uoir'~ls~~nzndiu~uomo~Z~~nrz~n 

3. hiba~b~ nutritional encephalomalacia (NE) mmm&oinirm~~drzm 
A4 4 1 luoaoiniim~om;Xllunuoapi3u cerebellum #mqszuuwXu ir'qfj0~rnn4iw~ow~iu ~RUIOIII 

~upnlrir:lmmaoinisnofjOm?d~iu~ia Buwn'uo~iiud~Sul~aiuiu dunlmdii craiy chick 

disease 
i 

4. # p r l % h l ~ f l  exudative diathesis (ED) ~ U B J Q ~ ~ ~ ~ ~ R ~ ? I U W " B ~ ~ ~ ~ U Q ~ W U ' . J  



4. ?RISW~~ ( v i t a e  K ~ $ 8  anti-haemorrhagic M I 8  koagulation 

vitamin) 

n. nfliduo~iniilwn 
u d d  ~mi~~ in i i~~ i~ inu~ \ ( Ioa f i~n ia i iBaCavoa in"of i  Ifiuiqulunianfia 

ldafluldmaauJu (pmthrombin) ki~u~dafluluwniniiuoain"ofiiinzifiuniak~~ulu 
rd Li mmfimaaa~u (thrombin) ~~ i f i~~o~ l~an idnu~ lda~u lv l~ i ! lu iau  (fibrinogen) uoa 

iiiofii~u~v~uiu (fibrin) ~ a i f i ~ 1 d a i ~ 1 X u 1 u ~ l d n z n i u  i a v i i I # t ~ o f i i i W a  

5.3ni3uJ.rau (vitamin B complex) !6ii(i 3miiiUi I 3miPui 2 !uoiGu 

'isliiiud 6 nafiimukn'u'n nafildiin imiiiui 12 lulolu i m z k h  3 m  iiiun juidutliai 

pnnniuhl&~ia idapnnaiafou dia nioiinan-iia ildoznasi?iu'oo~lutlsliwig~nafi 

nzrnu&~ 'i~liiiunju&naiudiigu~ior!ianiuuin lu#m$nrziwira~anuia~~ainaizH' 
A' uuloa a i n n i a f l i a i u u o ~ p ~ u d ~ ~ n a z ~ w ~ z ~ ~ ~ u  lud~uicuS/duawociunai~~#~aniauoa 

iianiu dau'lu#m~sz6wizdu~~~6naiz~"I&~ou~~o'I~1#~#oaini!u1~uoinia~m$ 

5.1 k l G d  1 (vitamin B 1, thiamine, ancurin) 

n. n#i&aa?miilui i 

1. ~~uIn~oul~~uuu~~niaiu~~iuoiinauoanis?'~!~ifiam 



2. Ja(~IunirJ/i~iuuo~rzuuni~~~uoinir lifuaii~niriouoinis 

rrnznisu'ydiu 
A' 

3. humrrhaiuuo~rzuudazain nfiiutuo imzfilo lu'o~ein 
A imh; 1 Bililudinfimrk~nnzn"aiawanozGn"nln!u (acetylcholine) W4R?U(IUnll 

di~iuuosazuudssnln 

4. hulunirlo?ql~uk nirilugu$ immirn~m~iuu 

r. rmdsrss"ai9udi 

%lfiuj 1 iio&~inldnn' ~ O I $ . J W & ~  1 0 ~ ~ ? ~ ~ ~ 0 4 1 ) 1 ~ f i b ~ ~ l f  lh 
nu & d i ~  q W lmz l i~  riauluflnflflpa ~dorislibu q uu imz~m'lfi~fiwuu'ouuin imqftu 

oiniaflm$iwuuinto Ji4 ia unz4ianfio-a 

PI. siniavisPasli9ud 1 

1. uuaunirolriuoiinuuo~eria"tu'l8~wamw'~dn5 fihiinrfilwlin 
I 

(pyrwic acid) lutiiofiuinuu dil#l?i~naiuifidn~fiuazuud~zain iwr iz~an~rzn in  

#~sniswfi~iuoinnis"tu'l8~fiar 

2.8~$ld~f5f l~Ud~l f l  (beri-beri) ' 1 ; ~ ~ d ~ ~ ~ l ~ ' l l l ~ ~ ~ ~ 5 f l # ~ u " ~ 1 ~ 1 1  
A' 

(polyncuritis) w'anG-alu'iinaiuf8 nfiiuluofii dafidou duQmrmiulnuanrui ualmiu 

Ai lluu u i  imzrialtwosfm XilSuuinoiaiIsmiu'lX Xi~i!luu'ousziioinirala njsln%~ 4u 

unz~fiuonfiu 
A' 

3. nai~~uinoinirnmaq nfiiu~uon~~~~izoinis~~azRi'ldpioullo 

lugn'ln' %ilfinirl0?~~5uIm#i i io in imidrmm Gunii tm l  

drzmnainionTuiiuir imfi~oinir~R'unyu iqfluninqiu~hsni/q imz~oduQwim 

oioGunji stargazing 

lulri'lJnio'lriflui dilddoilj.uhisHnfiaq nionirnfisoq; 

u' suns 
luqnr dilfi~flfioinaldooinir n1raiqlubnfin-a mulaQ 

rmzoiliiuu 



5.2 3wiQ~d 2 (vitamin B 2, riboflavin) 

lugflld d l h f d ~ h d ~ u  (curled-toe paralysis) 1mtcr?q.j12ul~A 

gnldoz~~uX?ubo~#i ~mzd~#irr~or?ulbihalu 
d d  d luld7u' iil#tdoil4uol;lisl(rinmn4 rlsrz~dosrolruorffnoondou 

l~qfl3 f i l l ~ $ ~ 6 f l l l o l z ~ l l d ~ l l n ~ ' $ ~ ~ l &  (crooked and stiff leg) 

ij?~u'4lmzdin1dou~~u~cwn ldooi~ir nislr?q~eiiul~A Q ~ A U U  II~IUUM~IU 



5.3 h~l~ld (niacin, nicotinic acid, nicotinamide, vitamin B3) 

n. ~ i l i d r o j l w a d u  

luoi3udnuli~i~ud~uJ~znouuos1~1iou~ru' i3ulumriR'uimz 

nnosn3iouTu~isniu 

u. i1~riJuoslpds14~ 

luo13udoyjuinlufi413 Jniilu 2nR' iu8ni%$lilaunzwnwnoulX 

diin&i ;7inziu8mniumz3YU d3ulufin wnld 14 iinzuu wuu'su lujiuniu#m~ni~irn 

kif lr iz i~ulf lmuiiu~1~iiuludi l f i~~d3~ colon iicidiuia6&mriw?fldiftu~wo$s 
A ~ii~uXotiniuluoinir v r o i n i r ~ l # 4 ~ a l w ~ l ~ r z ~ u ~ s ~ n o z u i ~ l ~ o ~ ~ ~  iuosoin 

4131 w~iil~~13u$~uiin~uinniJlmivl~X3u $sXos~n~ulusiduiBuw"im 1u.assuriR' 

1uoi~uo~1u~11mzr3un'unirdu (bound form) ~sldniuirnl#Jrz1uru?X 6s$u$uld 

f i i i i luo i~u~r r?~~~o in i r#miEu  

~ 1 .  oini5uid~sn4w 

~m~~u1~lu~i~u~z311lXi~~1r~1iwnn1nr i  (pollap) ~s.~~ni?n 

i3sfimruinimiiiubuX?u doimrimnqoon 3 iiuu8un 3'Ds 88 
1. Dermatitis hnli~6liniri8un~n~~~n~insiiawozdninu d 

oimrbi~n~sifIudu ~riinuiu imznon 

2. Diarrhea 88 hadm oiduu idooinir ~intinz~u~ninu I 

3. Dementia 38 oinir$~dnR'niuszuudrznin iiu h s s  n#iijn 

r 2 iinzuif 6s  dsinis~nmu~udoud1niinznnonnu nrsnu d i  8unii black tongue 

lutpr d i l # i i i  4fSisia.r imz$~nliswoiun#iu d 
oinisnisdrznin iinzlnH9mois 



5.4 h&dd 6 (vitamin B 6, pyridoxine) 

n. na1dUoamii J 6 

4 4 
p1. Q~~II'~uIG~?~c~~uuY 6 

A d luqnr dil~iimoimr~uaoi~ir mrdqliiub#i dermatitis n 

milcnzhn UUMUI~ tnGm014 1mziloinir3nnrzqn 

lu1t-i ~~lHY~doi~~u~nirlJnmn~ ~~aztdoir~ud;nis4noonnmaq 

5.5 ~~llflUr(lff$fi (pantothenic acid) 

n. n~'idua~m~um~mt~fi 
r d d  

1. ~~ud?udr~nouuo~~nrow~wronmu?n 'Y~~miuo~~~u~~  

tdsftu ~lifiulalmsm.rrnzlvGu 
d 2.6i~~ulummfi4nor'ld?u (p~rphyrin) 1mnnu?do4riunir 

8~mriafi~lmfllmoron # ~ ~ P I ~ I Z ~ ? ~ ~ ~ M Q S O U ~  (steroid) W?nflofiUu m ~ l ~ u ' ~  rrnzrau 

m r 6 1 ~ ~ l u u u ~ u m r ~ ~ m i u o ~ ~ ~ u o ~ ~ 1 n ~ ~ i ~  q 

3. ~ i i ~ u i o ~ z u u d r z ~ i n ~ ~ n z ~ ~ ~ u ' ~  





#miuim'lut'o~uozfi11~tn"mainis dermatitis iian¶hirmntgurtwamn 

nztiim 4veintJiiriouu#aaiu~~d~in ( n # i u o i ~ i r u ~ ~ ~ r ~ ~ t ~ u l m f i u " n  aeioinirezmrq?iu 

biv) ~inu'nam tm:iinnirni~r:uudr:ni~daunai~ tGu $nnrzqnu#amiuludqm 

5.7 flWlIr(&l (folic acid 94% folacia) 



5.8 3mSiuJ 12 (vitamii B12 Hi@ cobalamin H ~ Q  cyanocobalamin) I 
I 

n. wdidrafimi~uiI 12 
d a I. d?ulunisnh4'ablnnCu i~mzm~~rityi~uLuo~iumiaon~~nq 

9.4  I 
2. $u~~6ou~w~# inu i~ t54d~~~ i~u~ '~1~un i~6um1u~n"nuuo~  

Idsiu l u h  ~mz~li;Iulainsq 
da r l d  

3. i?ulunisdduuWuiue,~n5no:GIo1 du lnnludur5u mmu 

tduruwlstoiju 

n. simsuim3on3ub 12 
d 8 ~ ' h l l ~ % l h ~  12 8fl~~1d001Ml5 IUO49ln&l8~6fl~ i d ~ ~ f l l h  

din imzdoVrruudouoikis8n~au nis6riqll~uImh ~fluImInn'~aia anzdoil%uki~ 

Ynoonnnns 

5.9 In%d (cholin) I ~ 
n. ~ f i i i r o ~ I n 3 u '  

I. t~uhudrznouuoamGSu (lecithin) $q#indih~uhni 
4 d ~ ~ ~ ~ ~ n ~ i n ~ ~  d84n'wfll5flzfl¶JluoJ'~~~hl ~q65ufl;l lipotrophic factor 

2. l~ntjulllffn (methyl) dldduudllmdal# #1~86?nd@?ul- 
/ 

B ~sl¶Jtftu~ff~k7#~ (transmethylation) wad?uIuni5~ha~isuiaOdl( t¶hJ Pl%lkU (creathin) 
a: rl d ~~b1r~u~ouu~uni~iumiu~n"nu1unR1ur~o nisafisruwlsIou"urin~~mutinrd~ulunis 

B 
~ ~ ~ P ~ ~ I ~ ~ ' ~ ~ ~ ~ ~ u ~ I ~ ' I I U ' ~  t d ~  BLFI%JI"~U (adrenaline) W ~ ~ ~ W I O ~ ~ U U ~ I ~ ~ O U W O J ? ~ ~ ~ ~  

3. igud?udrznonuoaozGM'nI~~:u (acetylcholine) d461tflu 
I 



ii.~~imln3uc:dilhislei!~~3~1m#i 8'lu~u~:nulusiulu~d' 

uoq'lmmiicro'lri pnfiiu~men9ul~n~8uln$u .~ i~m~oin is#o~r i i~3~  UIORI~~U? 

i3un'Yoinisuimlluqniiinl~nz 'lu 105u 

6. ? ~ l h g  (vitamin C, ascorbic acid) 

l ". ~ f i l d 9 8 4 ? ~ 1 ~ ~ ~  
d 4' 

1. d3ulunirn~i~ldr3u~~3nnonni~ou i11H'Yimrrwnwiarauu 
Y 1 

2. hulnicmouluuf aurr'lriliimlu yhu 
3. h u ~ n ~ i w ~ ~ ~ # u ~ ~ o m d ~ u ~ ~ ~ n ~ i u ~ ~ ~ u 3 ~ ~ ~ u ~ ~ n z ~ ~ ~ ~ u ~  

.# P d d 4' 
4. h u l r l d r r n i n w i o ~ u o i u o n Q ~ ~ ~ n ~ u ~ ~ ~ a n ~ ~ ~ ~ ~ u ~ # s ~ m ~ r ~ u u  

5.di~fludonimb~na:gn 

6. hudorciuhumulmsii~ q idu .(IRH% jll~IXii~niu~Arllsq 

7. d~1nio~'ln~~dfinlio0n3~m~uuornrmo:u'1~~~1s~~~~nznsm- 

ozu'turdu'nozniiiu 

8. d3ul~nirldi(uulmln~imosonlaunsmdi~ (bile acid) ~!ll#nm 

u. unn'~ues3m1ijw4 ,' 

?~1iiuG~o~uinluh!~u"uu3 nzndid3 uzljomu nnz~lnlu'~fiu? l u  

f i ' iunl f~~3n primate ( R U ~ ~ W ~ J ~ I P  7) l l ~ : ~ ~ ~ : l l H l ~ l ~ ~ ~ ~ 1 4 ? ~ 1 u ' ~ ~ ~ # l O ~  ~ j d l U  

~ I ~ l ~ # ~ ~ ~ b l ~ ~ ~ ~ ~ l ~ ~ ? ~ l u ' ~ ~  



5.6.1 J~smnus~uiriq 
4 r u d  v 

uisiqn611dumana (e~aentid minerd element) iicdrkmum 16 r6m id4 

14iflu 2 wanlnqj q n'o 

1. ilisiqdiirniu~orni~rSiui01uin (macro element) r f l ~ r i i a i ~ d i l n i  
k~mrlulirnolrnn ~ a i ~ # ~ 4 m ~ ~ 4 l ~ ~ d i d ~ f ~ ~ ~ d ; Z ~ ~ i ~ i 1  3 7 ru'fi lki6 aiq 

iifini3uu dsndor'Pr ldtrmni4uu IrAuu nndu iuniir4uu irnzftiuzfiu 

2. 6 1 ~ ~ 1 ~ d ~ 1 ~ n l ~ ~ 0 ~ n l ~ ~ ~ 1 ~ 1 u ' ~ ~  (micro element M%I trace element) 

duii isiq~~~#o~nis~ud?u~old6u nairrh~mriinm~b~dU'n~nfud6n'~nnr'uoi~is 

~~odau~u#iudau ii 9 ru'fi lkrti aiqi~iln nc4tim4 fins8 lololu rru~miin lnuond 
aa a luiiuiilbl ltqiau rinzmiuuu 

', 



5.6.2 n f i i $ r e ~ l l i s i ~  l l ~ d ~  ~ ~ ( n e i n ~ ~ w i ~ l ~ i s i q ~ ~ ~ g l ~ r ~ m  

I. S~MOIBWJ (calcium, c&) 
t8uaisirldiiuniuBCouni~~oa~i!uiauin drruia 99 do64uei du 

d r r  k A daudrnouratnrr8htat4u ntnnoan 1 ~doi~~urirrwulut~o~trnr~uotuo 

a nfiidro-asiq~wnduu 
1. c8ud?ud~:noura~mr~n Ru dn'onW IMI~IUU 

4. d~aluni~t~!u.j~ot~n'a~ vu'oa~inai~ttknduusi~ulun15afiun5~u 
dd d du (thrombin) ~ i n l d s n ~ ~ u d u  (prothrombin) n ~ o u d ~ ~ ~ ~ 1 a ~ l ~ ~ 1 d n a ~ l V l u i ! 1 ~ ~ ~ u  

(fibrinogen) ll€l0lth~l#t8~!d~i!~ (fibdn) $~~SUI~~~ULAUIU$!~~ZRIU$I dilXtdoniu 

$anirdubu' 

5. d~ulunirdauldllrftu~iuu (ckh) $ilfld5~ulu&uumn 
P d m~nout~u~~utmrmnound iun '~~ tw i~a i~ i~~~a  ri~ul#~ijldoutdll~uaiui~~u'oulda~u 

'18uinuJu 

casein ----+ paracasein - calciurnparacaseinate 

rennin (soluble) ca 
2+ 

(insoluble) 

A' aiqtmn~Sauiio jrnnlw?'mq5u 8iw?ndniilu kuao5rgnilu nrrqndu 

rdiiannau n'u Juun ktmnt~aurlondm i iuu tta:ilamrrQn&2 

n. oiniruiwiqunluGu~ 

1.luilni~i;na:s:leiqllulR Bil#~hlmnrrqndau (ricket) 
d d 2.lurTR9nojInt~~n rli11f~5fil1~n~gad5ir (osteomsIacia) 

3.l~#fi%!fii~tl#~u dild'hlm'lbuu (milk fever) 



~mrnih'lslclm lk16 nraian%n (rmclcic acid) doaMldriu (phosphopmtein) doaM- 

I d c l  (phospholipid) llnzflpf f i l (~ f fY I (m (glucophosphate) 

( p h y t ~ ~ )  ~4~f i~mtouoan5~~$' in 'nvio~d~u , #rnjfi?nlli:d~~?~~(~i%o~#d'~z~u%d~ifi 
a i dsdeiaI#mun mrnro16iIiIna I irc 3 nil& dauulucTRinrnni:rau0~un3~u 

Y 

nr:~wiq~uuniuirnafi~~oulau~d~ma (phytase) uidouMii~lXaiqdoadoS'p!l# G~IYIJ 

i ( 11~~~f iuu~dtuo~a i~d~ndos '~dd i f i~uo4#min~r~wi r~a  , aiqllnnljuullnrdaados'n , 

rrtnaiukuadoaciu o"..r~dau.rrv~i~aiPP~~nn~~uu1:~nrdoad~s'a~u~ini~#m~da~dna~~~ 
d c r s  5rviia 1:i ).;:I viflsiqri?lclrimu~ud~uifuq~uin~n"u1d'rrdilrrialCd~zlur~uo~ 



2. Cii?oimsooiniiuii~M lion pica du i u M  nszgn uu Gu lmz 

3.%lqhfl&J)1 %lqfi(l87~ l l ~ ~ % l ~ ~ l l U l i / f J ~  (sodium, chlorine IIP: 

potassium, Na, C1, K) 

siqhr7iuu ~~u~~nmlooou~~uinluuo~~~n~n1~u~n~o11nn'  (extracellular 

fluid) drruiat 90 doidul  I~otrnulunrrqn nnidi  1mnzuo.n~nqszw.ii~~o11nn' 

(interstitial fluid) , 

siqldrrmuriiau ~fluunm1ooou~~uinnio1~~011nn' (intraccllular fluid) 

d5zuia 90 ~do i~8u i  

siqnne~u &wuao-,ruluuo.rlwnaniuuonlo11nn' imzdi~iuiqutTu 

~uniiuolum (bicarbonate, HCOJ ~ ~ o ~ 1 1 ~ o 1 1 ~ ~ o u ~ o ~ 1 u ~ o ~ ~ w n ~ n i ~ ~ o n ~ o 1 1 n n ' ~ ~ 1 u n n 1 ~ z  

nuqnni~ldfli (electrically balance) 



n. oim.rnrniqIo11~3uu niqnaolw 11azniqlrlumar4uu 

I. fi%daoinir mrlriql.^utm#l uardrrdn?niwnirl6i~ir~naa~ 
' d  d  i 

2. nir4i~iuuo~n#iu~w~~~nr~~o~~o~aiunw"m~mdn.^ Gmoinir 
K  2 d K  d  dnrmo~n#iuuodaudla 7 huimuiu 7 n#iu~uowanur:~ymdlpiu tmuiani:n#iuluo 

d  d d  &~nmznhuluonmuan'~nir~iu~r Q P ~ ~ J ~ I I # ~ ~ . ~ ~ I O ! X  
3. # & I n  Jiil#~do~~~uhis!u'amn~ 

4. niql~uni?~~au (magnesium, Mg) 
d d  r d 4 4  

~9udaudrrnouuotnrr~n~~arJudrzuio1 70 dorlrum nlvnaon 30 
'rcr r d  i d o r ~ a u n r m r r e i ~ o ( i m i u ~ u ~ ~ u ~ ~ ~ a z d a ~ ~ ~ ~ u v ~ ~ ~ ~ n a ~ u ~ i ~ n i u  



A lrnuislaiqi~uniitiiuu 3un-h grass tetany d o  lactation tetany nGninji~ 
d 2  A' u d 2  I d d 4  iiun'.asualool ibrc 1nim:n~:uonmu~lunu~nu~~und~ai)uudi n50iiun+#uq8duiad 

fiik~aiqlulmoii~raslli? w~iuolzduaziitdiLmaiai)uu1iaz1d58u~ aztwnrtilflnirq~ 

bionii~ai)uuiinp dil6ulmii~i.ualu~a"oslnsla~ kii.rainii~muoonuil idl lduirrtwo 
B e~oiadil##m<malX ~~dn'nanmu~Xauoini~w~u~nldvislgi~Ud dd 2 

3.1~Uhud5mou~ol'jRiriud I (thiamine) 1 m ~ ? l J l 8 h  (biotin) 

4. ~ u ~ ? u ~ ~ ~ ~ ~ ~ ~ J ~ D w ~ % ~ ~ ~ ~ I S " P I O ~ ~ L R ~  (cocarboxylase) 1111: 

6. sl~mdfl (iron, Fe) 

ii~mu#m.liraiq~~ino~d~zu16~ 0.004 d o i i h i  d~zuiol 60-70 
d u I 1 d o ~ ~ ~ u & o ~ m q 6 ~ d n a : o ~ ~ a u ~ f 1 ~ d 5 8 u ~ u ~ d ~ ~ u ' 1 n a ~ u ~ u ~ u ~ ~ a o ~ 6 ~ s l  lunlfialuo6m: 

!~lolnnu'~ (myoglobin) ~ndl:ulol20 ~ d o u n u l ~ u  filu hn5:gn (bone 



I r # d  # 
-w) ~m:luoluodia 9 d a l ~ l u n i m t i ~ ~ l a l n n ~ u  Cfl~ao~n 10-20 ~ D . ~ W U A ~ & I U  

I d~ud~~nouuo1aKou (IIIYOSB~~) 11m:l~onKmblo3u (mtmyo~in) Iun#iu~u~ .rqu$4lflu 

dqudsznouuo41ou1qd 

n. w f i idva~n ip lwbn  
d r i.lflu h u  d.r:nauuoaiIu~~nY'ulu~ufi~nofi JaulunirrnaanGluu 

rindon'lJbwnn'lm:wini~~ou1fioon1~~uin~~nfidddofi idobudiuaanuoniitniu 

2. rdudaud.r:nouuo~lulolnnY'u luto3u unzrron tmluto3u lu  

ntiiudo 

3.1fludaudr:nauuo4lou1dddifi~ 14u 11ru.'uaan3lfiilcln (xanthine 
d d 

oxidase) ~~~nua6unirdbouaiq6~dnoonuin~doi!8 (ferritin) i f lw  #u 

r. ~ ~ ~ C r m n i p l w i n  
d c r  1 aiqlnnnuaynnluw"'11#~3ua dvmrrgn6a ~mrdiicnuaaludfi 

- n. a in i~~ imn+wf in  

n*cl4Cfuifiairlmdnu:~i~X~~fit.rntaiimui~~u'fi1utnr1o118n 1sldtnr- 
d d r Gn o:u"l$u (micmcytic hypochromic anemia) t f i ~ ~ u ~ i f i ~ ~ ~ m o ~ m ~ o ~ ~ d n n ~ i d n m '  im-! 

dam a dtutnnu"udoun4id4 8mwwasrfi wouunr:unru uuuianuos ~ln:FifitsnlE;jiu Gnm~fin'y 

r7~idodlur:u:&Jiaa c~ll?lur-u:lot~l8~1rn~~n:1ridfii5.~1~' 
Y 

~nqmnnofioonsilni q u:1Xillaiqlndnnrniiuuuos~~i1i~iu4wo 
4 116nnu#oamr kn?r~~nim:nionq~~dn~orou~~finm~iu. (imn dextm) ~lripnqnrluo 

7.819311B911619 (copper, Cu) 

Jo(iuinluL auoq 1m fialo daudii31uugnmi wu ~mzuu 



, 

n. n ~ Y i d u m s i ~ ~ ~ ~ a r  
d r 1.3aulrrnirnfia31~ InnY'ulu~ucl~n~cl~~cl~ 

2. ~ 8 ~ d a ~ d r z n ~ u u ~ ~ ~ ~ ~ ~ 1 ~ ~ 1 ~ m ~ f i r u ~ o n ~ ~ c l n  (oytochrom oxidase) 
1 s d  d i ~ h d 5 u n ~ o ~ n n m r o u ~ ~ ~ n ~ d ~ i ~ ~ 0 ~ ~ n z 8 i ~ 8 ~ ~ ~ n i r n f i ~ ~ ~ ~ n ' ~  (myelin) uoqm6- 

nuo~rrnrlu#u~i'~ 

3.18udaudrznouro4lou11~~n3noon3~cln (lysyl oxidax) d d l l ~ i i ~  

nirl$o~rr~ii~~w~ldd~ncl?uflonni~ou 1mzbin~uuo~w$~lffutn'8cl~~~z~du dilfi~naiu 

l ~ i j u a  tdoiiuniul~r~~ultocl vlilXlffu~n'ecllriumn4iu 

4. ~8udaudrmou~o~1ou~1u"lw~u'noon~~cla (polypbFny1 oxidase) 
Y d  d dinuindnuulnls4u (tyrosine) ld'~8ulurniiU (melanin) hnirnfi~il~o4w~~mrw i i q  

noa1a~&raa~an'~njv'Icl~n'Id6 (disulfide group) 18utnriSu (keratin) I~nir l~?f~uo~uu 

llnzwv 

r. tmkuorsiqnorctar 
d r iiqnosllcls8o~vinlu~~nclwr luoi~nl ir :8di~iano~itcl~~4u~wo 

n'Yfiaiuio~nisus4#m$ 

n. oini.luiasiqnorvar 
d r 

1. L%!lulmlnLais dil~oi~mrl#4iuvosiucllnoclllclua'un4 acl 

mrgclblmrnirl#drz~u'11w'uo4ii~~~dn 
A 

2. nirri~.riuuoantiirluolJ#uw'uin'u fclmr~nrnzqnldo~eintlaiu 

8~r~nalunisnfi~1~8R'u - - 

3. rffu~ii0clllcl4ldri dilX?Jjjpclitiocloon8aii~ 

4. nirluicylSulmroamzgnicldnS ilmn4iu unzdodouaa 

5. i ' 2 ~ $ 4  UU 11Rf WU ?J#cl 

\ \ A d 
~ u ~ n ~ ~ w : d ~ $ u ~ ~ u w u n v i c l i i ~ n o ~ ~ ~ c l ~ ~ z ~ i ~ ~ ~ i i ~ t r ~ d ~ u n i i  sway 

back 478 enmatic ataxia I ~ o P ~ ~ ~ R ? I u ~ ~ u ~ u I H ~ ~ ~ u ~ ~ z ~ ~ ~ . J ~ u ~ s u  tlottiulclulXqu~ (copper 

sulfate) n"y#d 



1. nine3qduImawas 

2. nnnaoinia~~aunbaiai~noai~fi9~ (parakerattsisj. dorcinsvnn' 

uo~da~8?miu~mzf ld?uf f~ i~~u1~~u 'ou  (1ild#m%8?nuiudulldudn'np1~1z~du~u 

3. matciqliiyIfiuo~nazqni~dn5 i~ulannazqndau 

9. ~1qbhhl (iodine, I) 



(pituitary gland) 

1. nrzqnhdnii icn~qoinimrzgndn: nrzpn~di~dJl~mzfialu'iuau 

k $un hn L~UUI#~U (pemsin slipped tendon) 



4 I W  

12. i l q ~ l l a ~ ~ ~ 3 J  (rnolybdmorn, Mo) , 

4 I W  n. n h&a.rsi~~l'u~umwu 
aiqb~u~Cui~uri~uJr~nouuo~~~u'lwu'i~wufiu~andi~ (xanthine 

oxidasel i j ~ a i u ~ i ~ q l i o n i r t ~ d u u t i d n ~ ~ ~ u a ~ u  IRtll~viz~u'l~d~~sa~niaiou'lwu'UI~unir 

nh~na~y?n (uric acid) 



lJ.S19$~!iili/tl%J (selenium, Se) 

\ ~~~ua i~~dna iu~~u~ i~1s l ' e ,~~a"n8 iua iq lua"u~ l ju  &&i f lu f i~ i iu~a"  
mJ w d  d 9 iiuwqi naa4iasrnr~Quamnuou iiod~ui~a6~nl.ana' wuuinlu~u l o  im:n8iulu$ 

I. i~uriaun]r:nouua~iau~~oJ"n~ai!w~8u doiaonlan (glutathione 

peroxidase) 

2. i6ua~as~~n1sj l i~ iui iazni3i i ;u~n~~i~aiSud lnuiiwsd'i~dssn'u 

1 r i 1 w ~ a i ~ u ~ ~ n i i a i u 1 ~ u n i s o a n ~ i ~ i u i ~ a z 8 J a ~ ~ u n i 3 ~ " u u a ~ n 3 ~ ~ u o ~ ' u ~ o i d u ~ a ~ u i i ~ n i u  
I 

3. iaudo.rciuni3aiuuaqiGadalu6u (liver necrosis) i~an8iuiuo 

(exudative diathesis) l u  g n!6 

44 4 
PI. Ql~S'Ul61~1~011~6OdUN 



tYi~m?^1Oi'r'1~iiuauuin~:r~m~aiurduw"~ I ~ ~ I ~ Q W I S # ~ ; ~ ~ S Z L W I Z ~ ~ U  oz 
A 4 

l.&tJfl blind stagger H ~ O  alkali disease 8flPI€MZolfll5n'o rro4ru dO~lr1%4 uiGni5 V U ~  

~iuuiraacrrwtnoum ciauluh?1Jnorun~~oini5~03qr8uI~#i hdoululdRniimdn8 

rlazrdoh$uinisRnoona~aq 

2. i i ~ ~ u d o m r ~ ~ u f i a u u o ~ ~ u r J ' u ~ r n ~ n i a # ~ ~ f l ~ i ~ ~ ~ d 5 ~ u  

3. r'nPIi5:fi~~t~fl~fll~050iA1~~fU (serum cholesterol homeostasis) 



d4 a 
3. ii~dnrm~iab~nirmm~~u'lud1ii~uaw'm1mi~~~in~m$nr~i~i:idua~u"~1~u 

4. nirdrznou' lu~Rrnud~u'~s i~d~~u~ooz~r iin~iadi~qdol$aC~1m 

5. nrmlulirrd0iidudoii9niul#ii6o:l5Y'i9 

6. nindo1ulAiitio:lrY'iq ~idr:mnlmniai~n1~~zluau"~inni~d~1ul# 
dd s 

7. 3miGuunrum ozlr4-19 
I a 

8. ~ ~ 1 ~ ~ 1 ~ ~ ~ ~ ~ ~ m d ~ l 3 l ~ ~ 1 ~ ~ l ~ ~ ~ ~ i i ~ : ~ 3 l ~ i i ~ 9 i i 5 ~ ~ ~ 9 i ~ ~ i ~ ~ ~ ~ 9 ~ : ~ ~ ~ 1 9  1 1~ 
iiqniu 

d 4 
9. a ~ a i q r m : ~ m i u ' u r ~ ~ ~ d d ~ u ~ u ~ ( i ~ ~ n ' u n i ~ n ~ i ~ i ~ m i ~ ~ m i i ~ ~  
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