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BAC K G RO UN D
T he g ro w th  o f  the  p rocessed  m eat industry  is ind icated  by the w ide range o f  va lue-ad d ed -m eat-p ro d u c ts  availab le  in the chilled  and 

frozen  se c to r  o f  th e  food  industry . M o re  prim ary  p roducts such as poultry , b e e f  and pork  are  being  utilized by the  p rod u cers  to add. value and 
in c rease  th e  varie ty  o f  m eat p roducts. E xport o f  primal cu ts and boneless, sk in less b reast m eat and thigh has resu lted  in fat and skin being 
u tilized  in th e  p rocessed  m eats. A nim al fat and skin are excellen t raw  m aterials fo r em ulsio n -ty p e  p roducts but th ey  are also h igh  in cholestero l 
and co n tam in a tin g  m icroo rgan ism s. W ith  th e  increase  in p roduction  o f  p rocessed  m eats, anim al fa ts and skin have becom e essential item s in the 
fo rm u la tio n  o f  m eat p roducts. W ith  consu m ers d em and ing  healthy  foods, the  m eat m anufactu re rs have focussed  their production  tow ard 
p ro cessed  m ea ts  th a t are lean ,low  fat and h igh in protein  con teh t. T h ese  p ro d u c ts  are  low  in salt, ca lo ries and cho lestero l. Palm  fat is seen by the 
resea rch e rs  as a po tential raw  m aterial to  rep lace  unhealth fu l an im al fats and skin in th e  p rocessed  m eat industry  Palm  fats are stable and 
re s is tan t to  ox ida tio n , con ta in in g  v itam in  E as an tiox idan t, has su ffic ien t sa tu ra ted  fat to  p rov ide the  body  thus do  not requ ire  the hydrogenation  
p ro cess , asso c ia ted  w ith the  u n w an ted  tran s fatty  acid. Palm  fats are  readily  availab le  in the  trop ic s and is priced  com petitive ly  w ith  anim al fats. 
W hen  co m p ared  to  anim al fats, palm  fa ts  o ffer a w ider range o f  ch o ice  fo r m eat m anu fac tu re rs  to  m eet p roduct requ irem ent. F or instance, meat 
m an u fac tu re rs  can  use  v ario u s palm  oil frac tio n s to  p roduce  a variety  o f  m eat p roducts. R esearch  on the u tilization  o f  palm  fats in m eat 
p ro d u c ts  w ere  firs t investig a ted  as a lte rn a tiv e  to  anim al fats in b e e fb u rg e rs  and ch icken  n u g g e ts  (B abji, et al. 1998 and A lina et al, 2000).
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O BJECTIVE
T h is p ap e r rev iew s th e  po ten tia l o f  pa lm  fats as analogue to  anim al fats in p ro cessed  m eat products, the  research  and developm ent 

a sp ec ts  re la ted  to  m eat quality  ch a rac te ris tics , nutritional considera tions and th e  s ign ificance  o f  the palm  oil industry  in M alaysia  and the rest o f 
the  w orld

A N IM A L  FAT SU BSTITUTIO N
F at su bstitu tion  techno logy  is o f  co n s id erab le  in terest to food fo rm ula to rs as m ore consu m ers are  now  concerned  ab o u t health  M any are 

n o w  m o v in g  aw ay  from  th e  conven tional fo o d s w hich  are  high in fats and oils. A s m ore ev idence  concern ing  the  risk s and benefits o f  dietary  
n u tr ie n ts  are  em erg ing  in bo th  the  sc ien tific  field  and the  m ass m edia, todays ' consum ers are  m ore inform ed o f  the link betw een  health  and diet 
D ev e lo p m en t o f  healthful new  m eat p roducts m ust em phasize  on th ree  im p o rtan t features: the  nutritional p roperty , quality  and sensory 
accep tance . T h e  co m p etitiv en ess in p rice  w hen  subsitu ting  anim al fa ts w ith  palm  fats is a lso  a de term in ing  fac to r on the  success o f  the new 
palm  fat analogue. S atu ra ted  and m ono  u n sa tu ra ted  fatty  acids are  p redom inan t in m eat fats. A nim al fat, an im portan t source  o f  food energy 
and fat so lub le  v itam ins, is added  to  m eat p roducts fo r econom ic, flavour and tex tu re  reasons. D ue to cho lestero l and sa tu ra ted  fatty  acid 
co n ten t o f  m ea t p roducts, their inc lusion  in a healthful d iet is con troversia l. T he A m erican  H eart A ssociation  and o th er g roups have 
reco m m en d ed  to  th e  A m erican  pub lic , a reduction  in the consum ption  o f  cho lestero l and sa tu ra ted  fatty  acid and an increase  in the  consum ption  
o f  p o ly u n sa tu ra te d  fatty  acid  as a step  to w ard s help ing  to  reduce  serum  ch o lestero l levels. M eats o f  all k inds con ta in  ch o lestero l in the  lean 

m u sc le s in ad ip o se  tissue. C h icken  fat and skin, the b y -p ro d u c ts  o f  p ou ltry  p rocessing  opera tions, a re  com m only  used  in value-added  poultry  
p ro d u c ts  As a c o n tr ib u to r  o f  fat, ch icken  flavour and m eat, these  com po n en ts  help reduce  p roduction  costs. H ow ever, increasing  dem ands by 
local co n su m ers on V A P w hich  is priced  low er than  p rem ium  cu ts from  anim al m eats have caused  an increase  in price, su bsequen tly  affecting  
the  p rice o f  V A P From  the  co n su m e rs’ nutritional s tandpo in t, ch icken fat and skin are  u nhealth fu l; h igh  in fat, cho lestero l and 
m o n o u n sa tu ra ted  fa tty  acids. W ith  th e  p u rp o se  o f  g enera ting  p ro d u c ts  w ith reduced  fat and ca lo ries w hile  re ta in ing  trad itional full - fat flavour 
and tex tu re , a substan tia l am o u n t o f  anim al fat could be  m od ified , changed  and substitu ted  w ith  o th e r  so u rces o f  fat con ta in ing  unsa tura ted  fatty 
ac ids such as v eg e tab le  o ils fo r som e o f  th e  anim al fats du ring  processing . V egetab le  oils, h igh  in m on o u n sa tu ra ted  and po lyunsa tu ra ted  fatty 
acids, do not con ta in  ch o lestero l. C o nsum ers perceived  such vegetab le  fa ts as less health -risk  than  anim al fats. Palm  fats seem  p rom ising  as a 
fat rep lacer o f  sk in , d u e  to  its p ro d u c t enhancing  qualities : i.e. s tab ility  and resis tance  to  ox idation  w ith  inheren t high an tiox idan t vitam in E 
con ten t, th e re fo re  a b e tte r  sh e lf  life fo r trop ical c lim ate ; a na tu ra lly  sa tu ra ted  fat w hich  do no t need to be  stab ilized  by hydrogenation , thus 
e lim in a tin g  th e  risk  o f  crea tin g  unw an ted  tran s fatty  acid  (O ’H olohan , 1997). Palm  fat, b e ing  cheaper and read ily  availab le  locally  is studied as 
an o th er a lte rn a tiv e  o f  p ro v id in g  m ore  n u tritionally  accep tab le  and cost effec tive  p rocessed  m eat products.

RESEARCH ON FAT ANALO GUES
A v arie ty  o f  fat rep lacers hav e  been u tilized  o r sugg ested  in m eat em ulsion  p roducts. D irect inco rpora tion  o f  the  vegetab le  o ils in meat 

p ro d u c ts  have been  rep o rted  by Paneras and B loukas (1994) u sin g  the  o ils o f  olive, corn , sun flow er and soybean  in fran k fu rte rs  Prelim inary 
stud ies by B abji et al., (1 9 9 8 ) rep laced  b e e f  ta llow  w ith  palm  stearin  and specialty  fa ts from  partia lly  hyd ro g en a ted  palm  oil in b e e fb u rg e rs  
Solid  fat co n ten t and slip m elting  po in t o f  palm  oil frac tions need to  resem ble  o r sim ula te  anim al fat in o rd e r  to  preven t u n d esirab le  g reasy  and 
w ax y  m outh  feel w h ich  a ffec ts  co n su m ers accep tance  T ria ls  on  anim al fat su bstitu tion  on ch icken  burger, fran k fu rte rs  and effects o f  palm  fi>ts 
in ch icken  n u g g e ts  w e re  rep o rted  by  B abji e t a l.(2000) and A lina et a l.(2000). V arious typ es o f  co m m erc ia lly  availab le  fat rep lacers used in 
m eat p ro d u c ts  a re  u sua lly  sta rch  and p ro tein  based. E ffo rts shou ld  b e  m ade to  p roduce  palm  fat as an a lo g u e  to  rep lace  anim al fats. O n going 
R & D  on  the  u tiliza tio n  o f  pa lm  fa t inc ludes stud ies on the  charac te ris tics  o f  ch icken  fa t/ skin and substitu ted  palm  fat/ frac tions in specific 
re s tru c tu re d /c o m m in u ted  m eat system s.

PHYSICAL AND N U T R IT IO N A L  PROPERTIES
Issues o f  d ie ta ry  fat in h um ans have gained  trem en d o u s atten tion  recently . A reduction  o f  sa tu ra ted  fatty  ac ids and an increased  intake o 

m o n o u n sa tu ra ted  and p o ly u n sa tu ra ted  fatty  acids have been  advocated . A nim al fa ts have  been targeted , and a reduction  in d ie tary  anim al fa| 
in take  reco m m en d ed . T he b len d in g  o f  specific  fatty  acids in palm  fats by defin ing  th e  fatty  acid  com p o sitio n  o f  anim al sk in  and fat w ere use 
as a b ase lin e  to w a rd s  d ev e lo p in g  an  anim al fat analogue. Solid  fat con ten t w hich  are  determ ined  by the  fa tty  acid co m position  o f  palm  fat 
a ffec ts  th e  a c ce p ta b ility  o f  the  end p roducts. Percen tage  o f  fat a t th e  m elting  po in t o f  30 -40°C  m ust no t be h igher than  necessary  to  avoid a p ° ° r 
m ou th fee l d u e  to  th e  ‘ta iling  e f fe c t’, w hich is an u n d esirab le  w ax y  afte r tas te  from  in com plete  m elting  o f  fat in the  m outh . Successfu l anim al fa 
m ust be  tech n ica lly  su p e rio r th an  ex is ting  anim al fats and o ffe r m ore v ersa tility  w hen  used in d iffe ren t ty p es o f  m eat products. Palm  fat offers 
an ad v an tag e  o v e r o th e r  com m ercia l p lan t oil such as soya oil w ithou t th e  p rocess o f  h ydrogenation  th a t will increase  the  trans fatty  acid 'n 
sa tu ra ted  fats W id e  ranges o f  fu n c tio n a lity  and p las tic ity  can  be  ob ta ined  by  v ary in g  th e  con ten t o f  stearin  and o lein  b lends F o r instance, b 
fat requ ires h ig h e r m eltin g  palm  fats w ith  a slip  m elting  po in t o f  39 -  4 l°C  w hich  is c lo ser to  palm  stearin s (B abji et al 1998) w hile  poultry  ' 
w ith  lo w er slip  m elting  p o in t o f  22- 25°C , sim iliar to  palm  o lein  (A lin a  2000). V arious types o f  m eat p roducts - coarse  com m inution  1 ■ 
b u rgers , se m i-co a rse  co m m in u ted  i.e, m eat balls and fine co m m in u tio n  ty p e  such as fran k fu rte rs  requ ire  cohesion  betw een  the fat and pro 
m atrix  in the m eat p roducts. B ased on the  specific  so lid  fat con ten t p ro files o f  each p roducts, palm  fats, o leins and s tea rin s b lended  logo
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w ere  su c cessfu lly  in co rp o ra ted  in p rocessed  m eats. R ep lacing  chicken  fat w ith palm  fat reduced  up to 35 -  45%  o f  cho lestero l in chicken 
nuggets, and 4 0 %  o f  cho lestero l in ch icken  burgers (T a b le  1). W an S ulaim an et al (2000) reported  high con ten t o f  v itam in E in chicken 
sausages w h ere  th e  ch icken  fat and skin w ere  replaced w ith  red palm  as well as reg u la r palm  fats. Red palm  fat trea ted  franks also  had high 
co n ten t o f  caro tene .

P R O D U C T  Q U A L IT Y

T able 1: Cholesterol content o f  chicken burgers and chicken
Cholesterol con ten t (mg/100 g of sam ple)

burger(control) 64.6 a
60:40 (PO PS) 38.4 b
70:30 (PO PS) 37.9 b
¿Nugget(control) 53.3 a
30:70(POo:PS) 30 6 c
50:50(POo:PS) 28 8 c
70:30(PQo:PS) 34.9 b

2 " cu /n .Miu.MHuuun ui LuiuKcn sxin rai wiur palm rat olenas.
Alina (2000) at 10% substitution of chicken skin fat with palm fat blends 
Means within a column with different letters were significantly different at (P<0.05) 
POo-palm olein, PO-palm oil. PS-palm stearin

T h e  a d v an tag e  o f  inco rp o ra tin g  palm  fa ts in m eat p ro d u c ts  is th e  s tab iliz ing  effec t to w ard s  the  p roduct Palm  oil is naturally  stable due 
to  its rich  v itam in  E con ten t, com pared  w ith  o ils w h ich  have to  be p ro tec ted  against ox id a tio n  by the  addition  o f  artific ial an tiox idan ts. C hicken 
ta t had to co p h ero l am o u n tin g  to  2 .7  m g, com pared  to  palm  fat w h ich  had 38 .4  m g per lOOg o f  fat (M arm er 1995). A nim al fats and skins are 
go o d  raw  fat m a te ria ls  fo r em u lsio n -ty p e  p ro d u c ts  bu t th ey  are  also  high in con tam in a tin g  m icroo rgan ism s, u n like  palm  fats. A nim al fats may 
a lso  accu m u la te  an tib io tic  and ho rm one resid u es w h ich  are  health w ise  undesirab le . S ig n ifican t reduction  in m icroo rgan ism s w ere observed 
du ring  frozen  s to ra g e  in b e e fb u rg e rs  and ch icken  balls rep laced  w ith  palm  fat (B abji e t al., 1998 and Babji et al, 1999a). T he physical aspects 
w hen  d es ig n in g  a palm  fa t an a lo g u e  to  be used  in m ea t p ro d u c ts  m ust m eet the  consu m ers ex p ecta tions in te rm s o f  ju ic iness, flavour, arom a, 
tendern ess , co lo u r, ap p earan ce  and taste . S ensory  tes ts  m easuring  undesirab le  w axy ta s te  ind ica ted  accep tab le  sco res by consum ers w ho w ere 
u n ab le  to  d iffe ren tia te  be tw een  palm  fa t trea ted  m eat p ro d u c ts  and anim al fat in co rpora ted  m eat products. L ip ids are  the  com ponen ts chiefly 
resp o n s ib le  fo r the  flav o u r o f  fresh m eat. L ipid o x idation , a lthough  presen t during  frozen  s to rag e  o f  m eat p roducts, did no t affect the consum ers' 
p e rcep tio n  fro m  o ff-fla v o u rs  com m only  asso c ia ted  w ith  ox id a tiv e  rancid ity  (B abji et al, 1998), W an S ula im an  (2 0 0 0 ) Babji et al (1999b) andAnna ("?nnn\ v 7 J v 7

C O N C L U S IO N S

G lobal co n su m p tio n  o f  ed ib le  o ils and fats is expected  to  increase due to the  g row ing  dem and  fo r vegetab le  oils. D em ands fo r animal 
o ils and  fats is d ec reas in g  as re flec ted  in th e  w orld m arket sh a re  w hich  fell from  28 .6  %  in 1985 to  23 .4%  in 1995 T he increase  in incom e and 
popu la tio n  in C h in a  and India  and d em ands in the  veg e tab le  o ils m arket in the  EU  and th e  U SA  in v iew  o f  g row ing  health  concerns is also 
ex p ec ted  to  increase . W ith  a g ro w in g  accep tan ce  o f  consu m ers on d ow nstream  p ro d u c ts  such as em ulsifiers, food in g red ien ts and m odified  oils 
and fats w ith  fo rtified  v itam ins, d ev elop ing  palm  based  anim al fat analogues rep resen t a sign ifican t step tow ards the  developm en t o f  healthful

and n u tritional foods. Palm  fat b len d s m ay have to  be a ltered  w ith ch an g in g  m arket p rices, as the  aim  is to  obtain  the  desired  form ulation  at 
m in im um  cost. In A sian  cou n tries , palm  fat is ch eap e r and read ily  availab le . A s m o re  m eat m anufactu re rs tu rned  to w ard s fu rther processing, 
coup led  w ith  in c reasin g  co st o f  anim al fats, im porta tion  b e e f  fat and a  reduced  availab ility  o f  ch icken  sk in /fat, w ill resu lt in p rod u cers  looking 
se rio u sly  in to  th e  su b stitu te  availab le , i.e. palm  fats.

a c k n o w l e d g e m e n t

T he au th o rs  apprecia ted  the  fu n d in g s from  M alaysian  Palm  Oil B oard  (M P O B ), IR PA  g ran t from  M O S T E , U niversiti K ebangsaan
M alay sia  and  th e  assis tan ce  o fC a ro tin o  Sdn. B h d , to w ard s the  research  and  f ind ings o f  th is paper.
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