
CHARPTER I

INTRODUCTION AND Aliyis

Rearing laying hen is an occupa tion  tha t make income for som e g roups o f peop le . 
A t p resen t, the g row th  o f laying hen industries in Thailand dec reased  d ram a tica lly  due to the 
ou tb reak o f A v ian  Influenza in 2003 but the situa tion on num ber o f lay ing hens im proved  
g radua lly . Eggs are essentia l in te rm s o f a cheap  and va luab le  p rote in source. However 
s ince  consum ers p reoccup ied  w ith co rona ry heart d isease were increased pa rticu la rly  from  
consum ing  h igh cho les te ro l in food , th is resu lted in a dec reased  consum ption  o f eggs  
espec ia lly  in adult. Egg con ta ins h igh cho les te ro l concen tra tion  tha t can increase risk on  
co rona ry  heart d isease  and a therosc le ros is (R iemersma et al., 1991). Currently, peop le  have  
an increase  conce rn  in cho les te ro l and qua lity  o f nutrition o f egg  as well as m odifica tion  in 
nutritiona l cha rac te ris tic  and qua lity  egg  im provem ent.

Egg pro te ins are easily d iges ted , h igh qua lity  prote in , w h ich  con ta in  m any essentia l 
am ino ac id s  espec ia lly  lysine and  methionine. Specia l eggs were also ava ilab le  in the  
m arket (Lab ie r and Leclerreq, 1994) w ith increas ing qua lity  egg  like a lpha -lin o len ic  ac id  
(om ega-3 ), v itam in  E, iodine, se lenium  and low -cho leste ro l eggs (Buck ley e t al., 1995; 
Cherian e t al., 1996a; Meluzzi et al., 2000). Eggs w ith h igh vitam in E had m any advan tages  
fo r ins tances an tiox idan t, cance r p rotection, an ti-ag ing , reduced  risk o f a therosc le ros is , 
ca ta ra c t p ro tec tion , im m unostim u lan t and reduced  in flammation o f w ound  (ว ิญญาร ัตน ์ ต้นสืริ, 
2540) and  im proved  reproduc tive  sys tem  (G randh i e t al., 1993). V itam in E de fic ie ncy  lead to  
tes tis  w ithe red  and rap id ly  sem in iferous tubu le  de te rio ra tion in ra t and  v itam in E 
supp lem en ta tion  can  reduce abortion o f rats (ประลาน มานิตพิส ิฐก ุล, 2530 ก, ข).

G riffin  (1992) reported  tha t concern  on cho les te ro l con ten t o f the human d ie t has led  
to  m any a ttem pts to  reduce the cho les te ro l con ten t o f eggs. A lthough , th is repo rt had  
invo lved a num bers o f d iffe ren t approaches , inc lud ing  gene tic  se lection  and  nutritiona l or 
pha rm aco log ica l manipu lation, the overwhelm ing ev idence  was tha t egg  yo lk cho les te ro l 
level w as ve ry  resistant to change . The cu rren t rev iew  a rgues that th is is because  o f the



2

pa rticu la r m echan ism s invo lved in yo lk fo rm ation . Yolk p recu rso rs are syn thes ized in the  
liver o f the  laying hen and transported  in the p lasm a to the ovary where  they are taken up  
into the deve lop ing  fo llic les by recep to r-m ed ia ted  endocy tos is  (G riffin e t al., 1985). As a 

consequence , the cho les te ro l con ten t o f yo lk  is p rim a rily  dependen t on the cho les te ro l 
con ten t o f tr ig lyce ride -rich  lipopro te ins. S tud ies in m am m als have shown that inhib ition of 
cho les te ro l syn thes is can reduce  the rate o f syn thesis and secre tion  o f lipop ro te ins by  the  
liver, bu t has little e ffe c t on the com pos ition  o f the lipop ro te ins tha t are secre ted .

Concern abou t the re la tionsh ip  be tween d ie ta ry fa t and the deve lopm en t of 
athe rosc le ros is  has led to pub lica tion  o f num ber o f repo rts  encou rag ing  changes in the  
human d iet. These have in c luded  recom m endations fo r the reduction  in the tota l fa t content, 
in the ratio o f sa tu ra ted  to  unsatu ra ted fa tty a c id s  and in in take o f to ta l cho les te ro l to  less  
than 300 m g /day (Brown, 1990; Cannon, 1990). Each egg  con ta ins abou t 200-250 mg  
cho les te ro l and the pe rcep tion  o f eggs b y  the pub lic  as a m a jo r sou rce  o f d ie tary  
cho les te ro l is seen as a s ign ifican t fa c to r con tribu ting  to the overa ll dec line  in the ir 
com pos ition  (Yaffee et al., 1991).

The re la tionsh ip  be tween vitam in E and an tiox idan t showed tha t both v itam in E and  

o the r an tiox idan ts cou ld  reduce  the in c idence  o f co ronary heart d isease. Therefore, 
consum ption  o f supp lem en ted  an tiox idan ts increased , espec ia lly  v itam in E. J ia la l and  
G rundy (1992) reported  tha t sensitiv ity to low -density lipop ro te in  (LDL) ox ida tion  can  
preven t a therosc le ros is . เท nature, vitam in E is d iv ide d  in to 2 g roups , nam ely tocophero l and  
toco trieno l. Tocotrieno l was less b ioava ilab le  and can be  abso rbed  a fte r in take a t the  lower 
rate than tocophero l (Azzi e t al-, 1993; Cherian e t al., 1996b; G robas e t al-, 2002; J ia la l and  
Grundy, 1992; J iang e t al., 1994; Nob ile  and Irving, 1996). It is dem onstra ted  tha t the re  were  
few  research on e ffec t o f supp lem enta tion o f toco trienol in a form  o f natura l p rodu c t in 
animal pa rticu la rly  lay ing hens. Tocotrienol had more an tiox idan t p rope rties  than tocophero l 
and  had an ab ility  to  reduce cho lestero l concentra tion . เท add ition , toco trieno l cou ld  be  
used as an an tipro life rative  agen t o f cance r ce ll (Azzi e t al-, 1993) and a neuropro tective  
agen t o f bra in ce ll (M urphy e t al., 1990; Packer e t al., 2001). Therefore, it is in te resting to  
investiga te  more on the e ffec t o f tocotrienol in food -p roduc ing  an im a ls such  as lay ing hens.



3

H igh concen tra tions o f toco trieno l are found  in pa lm  oil and rice bran (Theriaulth et 
al., 1990). O the r natura l sou rces inc lude  coconu t oil, cocoa  butte r, soybean, barley and  
wheat germ . M oreover, toco trieno ls can be de te c ted  in meat and eggs . Sunflower, peanut, 
walnut, sesam e and o live oils, however, con ta in  on ly tocophero ls  (Heinonen and Piironen, 

1991). เท pa lm  oil industries, pa lm  oil was re fined fo r consum ption  and the ir by -p roduc t, 
pa lm  kernel, was used to rear an im als (Ab G apor, 1990; Berge r e t al-, 1980). เท some  
season, the re  are excess supp ly  o f pa lm  and th is ove rsupp ly  the capac ity  o f the fac to ry  to  
d istill and pu rify  pa lm  oil fo r human consum ption . This results in the ove r p roduc tion  o f 
c rude  pa lm  oil in the  market. Therefore it is o f in te rest to use c rude  pa lm  oil from  squeezed  
pa lm  tha t is riches in toco trieno l to  supp lem en t in d ie t o f laying hens. It is p roposed  tha t both  
toco trieno l and  tocophero l cou ld  be transfe rred  to  egg . This can  increase consum ption  o f 
the an tiox idan t v itam in E in human via conventiona l food chain. M oreover eggs riches in 
toco trieno l w ill be bene fic ia l in reduc ing  yo lk cho les te ro l apa rt from  be ing  an antiox idant, 
neurop ro tec tive  and anti cance r agents. It is a lso in te resting to exam ine the d is tribu tion  of 
toco trieno l in pa lm  oil to  various tissues o f laying hens.

The ob jec tive  o f p resen t s tud y  was to exam ine the e ffects o f c rude  pa lm  oil 
supp lem en ta tion  in lay ing hen d ie t on tocophero l and toco trieno l concen tra tions in b lood, 
ad ipose  tissue , live r and egg  yolk. M oreover the e ffects o f toco trieno ls in c rude  pa lm  oil on  
cho les te ro l concen tra tions in egg  yolk, egg  pe rform ance , hen pe rfo rm ance and egg  qua lity  
were  investiga ted .
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