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lNrTRODUCTION:
Pale, soft, exudative (PSE) po rk  is considered  a p rob lem  in bo th  dom estic  an d  export m arkets, w ith  an econom ic 

j0st to the C anad ian  p o rk  in d u stry  in  excess of $20 m illion annually . P resen tly , lo in  m eat from  PSE an im als en ters 
0tnestic m arkets b u t is no t ap p ealin g  to consum ers because of the excessive d rip  in  the reta il packages a n d  poo r 
e*ture an d  ju iciness on  cooking. O vercooking  of to d ay 's  leaner p o rk  can lead  to  toughen ing  a n d  d ryness. Food 
,ervice establishm ents often cite a reluctance to m enu  po rk  du e  to its po ten tia l to be d ry  an d  its inab ility  to be held  for 
¿ 8  periods. Innovations in  m arination  an d  in g red ien t technology  can  help  to ensu re  tenderness  an d  ju iciness of 
"0rk for bo th  retail and  food service m arkets. M ilk p ro te ins have been  u sed  in  m eat p roducts for their w ate r ho ld ing  
, ̂  color w h ite n in g  effects. X an than  gu m  is an  effective w a te r h o ld in g  ag en t an d  has been  re p o rte d  to have 
^ d e r iz in g  effects in  m eat p ro d u c ts  (M iller a n d  G ray, 1988). R ecent in tro d u c tio n s  of n ew  m icrow ave succep to r 

t r i a l s  to p rom ote  b row n ing  could  lead  to new  in te rest by  consum ers in  m icrow ave cooking. The objective of this 
.Search w as to  investiga te  m arin a tio n  sy stem s for lean  p o rk  of v a ry in g  quality . A seco n d ary  objective w as to 

Vestigate the effect of m arinates and  m icrow ave cooking on  PSE pork.

^E R IM E N T A L  M ETHODS:
W eekly, fresh  boneless p o rk  lo ins (one day  postm ortem ) w ere  se lected  from  the bon ing  line of a local p o rk  

jf°cessor (In tercontinental Packers Ltd). Loins w ere re tu rn ed  to the U niversity  of S askatchew an M eat L aboratory  and  
e PH (probe) w as eva lua ted  a t fou r m uscle locations. For each replicate, one loin from  each quality  g ro u p  (norm al 

tt(j pggj wag seiected  based on size an d  pH . The next day , loins w ere cu t in to  four pieces ( 500-550 gram s each) and  
¿ k  piece w as assigned  to one of fou r trea tm en ts based  on  la tin  square  designs. S ixteen loins w ere  te sted  in  each 
*Periment (8 norm al an d  8 PSE).

i The firs t facto rial experim en t inc luded : m eat q u a lity  (norm al vs PSE), an d  b rine  com ponen ts  - m ilk  p ro te in  
^ to ly sa te  (0 vs 5%) an d  xan than  gum  (0 vs 0.20%). The contro l b rine  con ta ined  2.75% so d iu m  ch lo ride , 2.25% 

cSQ(1>um tr ip o ly p h o sp h a te  an d  2.25% sucrose. Ice (20% of the w ater) w as used  to chill the b rine . T est b rines also 
g a i n e d  5% m ilk  p ro te in  hyd ro ly sa te  (Q uest In ternational) a n d /o r  0.20% x an th an  gum  (Keltrol TF, Kelco). Loin 
^ tio n s  w ere injected to 115% of green w eight, allow ed to d ra in  (20 m in) an d  rew eighed  to determ ine brine retention .

roasts w ere then  ind iv idually  packaged  an d  add itiona l b rine  w as ad d e d  to achieve 115% of green w eight. A fter 
rtlin of tum bling , sam ples w ere  sto red  at -1°C for 4-6 days before cooking. A fter storage, roasts  w ere  w eighed  to 

^ f rn in e  purge losses. Roasts w ere ind iv idually  cooked at 163°C to 71 °C, cooled, w eighed an d  refrigerated  overnight. 
c Factors in  the second experim ent included: m eat quality  (norm al vs PSE), effect of brine add ition  (0 vs 15%) and  
. 0king m e th o d  (conventional roasting  vs m icrow ave oven). The b rine  in c lu d ed  x an th an  gum  (as above). A fter 
(Action, 2 m l of caram el color (M aillose; Red A rrow  P roducts Co. Inc.): w ate r (1:1) w as p ip e tte d  in to  each package.

1). O ne half of the roasts w ere  conventionally  cooked a t 163°C to 73°C. The rem ain ing  roasts  w ere w rap p ed  in  a 
¿P et-backed  stainless steel succeptor (Printpack Inc., A tlanta, GA) to prom ote b row ning  an d  cooked at 50% pow er in  a 

® W m icrow ave oven to 60-62°C. O n standing , in te rnal tem peratu res reached  75-76°C w ith in  15 min. 
jj A ten -m em ber tra in ed  pane l ev a lu a ted  w arm  1.3 cm cubes from  each roast. In ad d itio n , they  scored  v isua l 
er°Perties of po rk  slices. For the  second  experim en t, a sep ara te  u n tra in ed  six -m em ber v iew ing  p ane l ev a lu a ted  
¿ erHal an d  slice color of each roast. Slice color (H un ter L‘, a*, b*), shear values an d  pH  of cooked m eat (20 g : 80 ml 

ter) w ere also determ ined .
s, Each experim en t w as trea ted  as a sp lit p lo t design  w ith  a factorial a rran g em en t of trea tm en ts. D uring  in itial 
¿ i s t ic a l  analyses, roast position  had  a significant effect on m ost variables, thus position  w as inc luded  in  the m odel. 

°st h igher level in teractions am ong  m ain  effects w ere  not significant (P>0.05).

RESULTS:
 ̂ The selected boneless pork  loins had  an average pH  of 5.4 (range 5.1 to 5.7) an d  w ere very  lean (1-2.5 % fat). Brine 

4¿ h io n  increased m eat pH  by  0.25-0.30 units. In p re lim inary  w ork, it w as determ ined  tha t h igher levels of phospha te  
c ^ 'tion  an d  longer tum b ling  tim es resu ltin g  in  p ro d u c ts  w ith  a cu red  ham -like tex ture. In the first experim en t, 
°°ked po rk  from  PSE loins w as w h ite r in  color and  h ad  low er juiciness scores an d  g rea ter off-flavor in tensity  than  

i° rk from  norm al loins (P<0.05; d a ta  no t p resented). M ilk p ro te in  hydro lysate  w as of little benefit. A dd ition  of m ilk 
^/drolysa te resu lted  in  a slightly  shorter cooking tim e (17.4 vs 18.2 m in /100  gr; P<0.05) b u t h igner shear values (5.2 vs 
Ij6 kg; P<0.001). This tou g h en in g  effect w as confirm ed by  the tra in ed  p an e l w hich  fo u n d  th a t sam ples w ith  m ilk 
p fein w ere m ore firm  an d  less ten d er than  controls. X anthan gum  im proved  po rk  palatab ility . X anthan decreased  
¿ g e  d u ring  storage, an d  influenced bo th  texture and juiciness of roasts. Sam ples w ith  ad d ed  xan than  w ere less firm , 

°re tender, m ore juicy and  h ad  less percep tib le  m ealiness than  those w ith o u t xan than . H ow ever, xan than  d id  no t
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affect sh e ar va lues. M ost in te rac tio n s am ong  m ain  effects w ere  n o t sign ifican t in d ic a tin g  th a t m ilk  p ro te in  and  
xan than  h ad  sim ilar effects on bo th  norm al an d  PSE p o rk  loins.

A second experim en t w as perform ed to fu rthe r explore the effect of m arination , an d  cooking m ethods on  norm al 
an d  PSE pork . N egative  effects of PSE on m eat pala tab ility  w ere  so m ew h at g rea ter th an  th a t o bse rved  in  the first 
experim en t, possib ly  due to the sligh tly  low er pH  observed  in fresh  PSE m eat w hich  in fluenced  the p H  of cooked 
roasts (Table 1). PSE loin sam ples w ere tougher, d rier an d  had  less desirab le flavor than  sam ples from  loins of norm al 
quality . M arina tion  had  large effects on  p o rk  loin palatab ility . Shear values w ere  30% low er d u e  to m arination . In 
ad d itio n , panelis ts fo u n d  th a t m arin a ted  p o rk  loin w as softer, m ore ten d er, m ore juicy, less m ealy  w ith  g rea ter pork  
flavor in tensity  an d  h igher flavor desirab ility  than  u n m arin a ted  controls. M arina ted  sam ples w ere considered  to  be 
s lig h tly  sa lty . E a tin g  q u a lity  ( ten d e rn e ss , ju ic iness) o f m ic ro w a v ed  p o rk  lo in  ro as ts  w as s im ila r  to  th a t  of 
conven tionally  cooked p ro d u c ts  (Table 1). H ow ever, m ic row aved  ro as ts  h ad  s ligh tly  h ig h e r cooking  losses than 
co n v en tio n a lly  cooked  loins. The m ic ro w av e  su ccep to r sy stem  d id  a id  in  b ro w n in g  in  th e  15-18 m in u te s  of 
m icrow ave cooking, b u t b row ning  w as still inferior to oven roasted  sam ples.

In  these experim ents, palatab ility  of po rk  loin varied  considerab le w ith  anatom ical location  (Table 1). This data 
serves to reem phasize  the im portance of contro lling  or balancing the effects o f sam ple location  in  m eat research.

CONCLUSIONS:
M arina tion  im proved  tenderness , ju iciness an d  flavor of lean  PSE an d  norm al p o rk  loin roasts  an d  shou ld  help 

to ensu re  a consistent, positive eating  experience. X anthan gum  w as a usefu l ad d itio n  to the sa lt/p h o sp h a te -b a se d  
m arination  system ; w hile m ilk p ro te in  w as of little benefit. In  general, effects of m arina tion  w ere  g rea ter th an  the 
d ifference in  pala tab ility  betw een  PSE an d  norm al m uscle, ind icating  th a t m arin a ted  PSE m eat w o u ld  be of equal or 
h igher ea ting  q u a lity  th an  n o n m arin a ted  m eat of no rm al quality . F u rth e r investiga tions of m ic row ave succeptor 
system s are needed.
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TABLE 1: Effect of meat quality, m arination and cooking m ethod on properties o f lean pork roasts.

Effect o f M eat Q uality Effect of Marination Effect of Cooking Method Effect o f Loin Position

Attribute N orm al PSE Prob 0% 15% Prob Conv Micro
w ave

Prob 1
(Ant)

2 3 4
(Post)

Prob

Purge, % 4.0 5.8 0.001 4.6 5.2 0.17 4.9 4.9 0.92 4.0 3.9 5.6 6.1 0.001

pH, cooked 5.78 5.59 0.02 5.56 5.81 0.001 5.69 5.67 0.40 5.70 5.71 5.70 5.63 0.0.2.

Final temp, °C 75.1 75.7 0.50 76.0 74.8 0.02 75.0 75.8 0.11 76.0 76.4 75.0 74.2 0.02.

Cook time, m in /100 gr 10.6 10.9 0.27 10.6 10.9 0.47 18.4 3.2 0.001 11.2 10.4 10.9 10.6 0.28.

Cooking loss, % 29.9 31.2 0.39 30.2 30.9 0.24 29.3 31.7 0.001 28.6 30.5 31.3 31.8 0.004

Shear, kg 5.8 7.3 0.006 7.7 5.3 0.001 6.4 6.6 0.55 6.1 6.3 7.0 6.8 o .io .

Outside co lo r1 3.9 3.8 0.39 3.9 3.9 0.96 5.2 2.6 0.001 4.0 4.0 3.8 3.7 0.27.

Slice color 1 3.2 3.3 0.64 3.3 3.3 0.76 3.4 3.1 0.07 3.3 3.2 3.1 3.5 0.31.

Overall appearance 1 3.7 4.2 0.001 3.8 4.0 0.20 4.5 3.4 0.001 3.5 3.9 4.0 4.3 0.02.

Firmness 2 4.4 5.1 0.04 5.4 4.1 0.001 4.7 4.8 0.96 4.1 4.6 5.1 5.1 0.004

Tenderness 2 5.0 4.4 0.05 4.1 5.4 0.001 4.8 4.7 0.55 5.2 4.8 4.4 4.5 0.02.

Initial juiciness 2 5.2 4.4 0.008 4.3 5.4 0.001 4.7 4.9 0.32 5.4 4.9 4.6 4.5 0.01.

Overall juiciness 2 4.9 4.2 0.009 4.0 5.1 0.001 4.5 4.6 0.59 4.9 4.6 4.4 4.1 0.009

M ealiness 1 4.6 4.4 0.16 4.2 4.7 0.005 4.5 4.4 0.73 4.8 4.5 4.4 4.2 0.08.

Pork flavor intensity 2 5.1 5.0 0.47 4.7 5.4 0.001 5.1 4.9 0.03 5.0 5.0 5.1 5.0 0.29.

Flavor desirability 2 5.0 4.5 0.04 4.3 5.2 0.001 4.8 4.7 0.18 4.7 4.8 4.8 4.7 O.5 3 J

1 Six point scales: 6= very brown, white, acceptable, no detectable mealiness; l= ligh t b e ige/grey , very grey /b eige , very unacceptable 
extrem ely m ealy.

2 Eight point scales: 8= extrem ely firm, tender, juicy, intense pork flavor, desirable flavor; 1= extrem ely soft, tough, dry, bland, undesirable.
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