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Abstract : Phytos te rol s  be a ri ng a  s tructura l  re s e mbl a nce  to chol e s te rol  a re  re cogni ze d for the i r a bi l i ty to l owe r chol e s te rol  l e ve l s  i n bl ood

s e rum. Studi e s  ha ve  s hown tha t cons umi ng 1.5 to 2 g of phytos te rol s  da i l y ca n s i gni fica ntl y de cre a s e  l ow de ns i ty chol e s te rol  i n the
s e rum. Howe ve r, the  i nta ke  from na tura l  pl a nt s ource s  fa l l s  s hort, provi di ng onl y 160 to 430 mg phytos te rol  pe r da y, ne ce s s i ta &ng
s uppl e me nta &on to re a p he a l th be ne fits . None the l e s s , i ncorpora &ng phytos te rol s  i nto food products  i s  cha l l e ngi ng due  to the i r
poor wa te r s ol ubi l i ty, l i pophi l i c na ture , hi gh me l &ng poi nt, wa xy te xture , a nd l i mi te d bi oa va i l a bi l i ty. Enca ps ul a &ng phytos te rol s
vi a  compl e x coa ce rva &on a i ds  i n s hi e l di ng the m from a dve rs e  condi &ons . Thi s  re s e a rch focus e s  on e s ta bl i s hi ng a  me thod for
produci ng phytos te rol -e nri che d mi croca ps ul e s  us i ng the  compl e x coa ce rva &on te chni que , whi ch a re  the n a dde d to pe a  prote i n-
e nri che d corn e xtruda te s . Ini &a l l y, phytos te rol s  (1.5% w/v) we re  mi xe d wi th va ri ous  e di bl e  oi l s , s uch a s  s unflowe r, s oybe a n, ri ce
bra n, ca nol a , a nd coconut oi l . Among a l l , s oybe a n oi l  wa s  chos e n for phytos te rol  di s pe rs i on ba s e d on phys i co-che mi ca l  prope r&e s
(s pe ci fi c gra vi ty:1.25±0.01, de ns i ty:1.24±0.01g/cm3, re fra cti ve  i nde x:1.48±0.01, pe roxi de  va l ue :4.33±0.30mEq/Kg, a ci d va l ue :0.99±0.01mg
KOH/g, a n&oxi da nt a c&vi ty:  95.27±0.32%, XRD (crys ta l l i ni ty: 26.53±0.21%, a morphous ne s s :73.47±0.23% a nd crys ta l l i ne  s i ze :12.07±0.29
nm) a nd the rma l  cha ra cte ri s &cs  (me l &ng te mpe ra ture : 77.81 ). Subs e que ntl y, coa ce rva te s  of pe a  prote i n i s ol a te  (PPI) a nd l ocus t
be a n gum (LBG) we re  formul a te d a t di ffe re nt PPI/ LBG ra &os  (1:1 to 20:1) a nd pH l e ve l s  (3 to 7). The  i de a l  condi &ons  for
e nca ps ul a &on we re  i de n&fie d a t a  PPI/LBG ra &o of 5:1 a nd pH 4.5 ba s e d on pha s e  be ha vi or, vi s coe l a s &c prope r&e s  (hi ghe r
G&rs quo a nd l owe r G&rs quo&rs quo), ze ta  pote n&a l  (ze ro), a nd compl e x yi e l d (90%) a Cri bute d to s trong e l e ctros ta &c a nd hydroge n
bond i nte ra c&ons . Unde r the s e  op&ma l  condi &ons , phytos te rol  mi croca ps ul e s  we re  de ve l ope d a t di ffe re nt core -to-wa l l  ra &os  ( 1:1,
1:2, a nd 1:4) a nd pH l e ve l s  (4 a nd 5.5). Among a l l , mi croca ps ul e s  produce d a t a  1:1 ra &o a nd pH 5.5 de mons tra te d s upe ri or
e nca ps ul a &on e ffici e ncy ( 89.26±0.035%), moi s ture  conte nt (4.04±0.037 % db), wa te r a c&vi ty ( 0.34±0.155), a nd pa r&cl e  s i ze
(710.75±0.04nm). XRD a nd FTIR a na l ys e s  confirme d s ucce s s ful  e nca ps ul a &on, whi l e  SEM a nd CLSM i ma gi ng re ve a l e d s phe ri ca l
mi croca ps ul e s  wi th a  prote c&ve  s tructure , i ndi ca &ng e ffe c&ve  e nca ps ul a &on us i ng PPI/LBG coa ce rva te s . The s e  findi ngs  s ugge s t
tha t PPI/LBG coa ce rva te s  a re  a n e ffici e nt ca rri e r for e nca ps ul a &ng he a t-s e ns i &ve  bi oa c&ve  compounds , e s pe ci a l l y phytos te rol s .
The re fore , obta i ne d phytos te rol  mi croca ps ul e s  us e d to de ve l op func&ona l  e xtruda te s  a t va ri ous  i nput proce s s  condi &ons  l i ke
phytos te rol  mi croca ps ul e s  (0 to 10%), te mpe ra ture  (130 to 150 ) a nd s cre w s pe e d (300 to 500 rpm) a nd the i r i mpa ct on va ri ous
phys i ca l  a nd func&ona l  prope r&e s  wa s  s tudi e d us i ng RSM. It wa s  found tha t func&ona l  e xtruda te s  de ve l ope d a t op&mum
condi ti ons  (PM = 9.99%, SS = 500 rpm, a nd T = 130°C) s howe d e xpa ns i on ra &o of 1.763, bul k de ns i ty of 105.574 Kg/m3, col or cha nge  of
105.574, wa te r a bs orpti on i nde x of 9.633 g/g, wa te r s ol ubi l i ty i nde x of 11.907%, a nd phytos te rol  re te nti on of 94.401%. Al s o, FTIR, SEM
a nd CLSM re s ul ts  confirme d tha t phytos te rol  mi croca ps ul e s  re ta i ne d we re  hi ghe r a Ke r e xtrus i on proce s s . Ba s e d on the s e  re s ul ts ,
phytos te rol  mi croca ps ul e s  forme d us i ng compl e x coa ce rva &on ca n prote ct from the rma l  de gra da &on wi th hi ghe r re te n&on ca pa ci ty
e ve n a t hi ghe r te mpe ra ture  proce s s i ng ope ra &ons . Thus , thi s  s tudy confirms  the  pos s i bi l i ty of i ncorpora &on of phytos te rol s  i nto
e xtrude d food products .
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