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B ackground

v n l.til, nPr eSHre|° ften a d d w ti) i’,repa? d meatS as condiments for colouring and seasonings. Important fractions o f  spices are their 
olatile oils and oleoresins. Volatiles o f  essential oils are responsible for the characteristic aroma o f  the spice and their content may
ange from less than 1 /o to 20 /« (Clark, 1970). The oleoresm, which is the non-volatile extract, is responsible for the typical taste and 

cT fdT ater be removed ^  ° reS'n’ than 10% ° fth e  t0tal weiSht o fsPicc, is extracted by acetone or ethanol which

,  • haS bce^  reported that spices and herbs enhance the keeping quality o f  food lipids. Thus, the antioxidant activity o f  a number 

a l ,  W 7 ;  B a l " t ”  19«;^S S  ‘lU f , "  ' " * *  «  *' • < * • *  «  «1, 1956; C h a .g «

Objectives

a o p  a Tb® objective o f  this study was to investigate the antioxidative properties o f  six spices, namely clove, ginger, oregano, rosemary, 

oleoresins* w ^also1m he n d e ^ reSPOndlnS ° le° reSlnS a cooked comminuted pork model system. Combined effects o f’spices and

M ethods

Fresh pork lions were purchased from a local supermarket, surface fat removed and ground twice using an Oster meat grinder.

levels SDecifiedUin Z f i  ^  8> T  7  ^  ^  'n MaS0n-¡ars alon8 with ■ !* «  or spice oleoresins a«levels specified m the table. The samples were cooked in a water bath to an internal temperature o f  68 ± 2°C The total cooking period

w eLTom ogTn Yd “ w  ^  8,888 r° d CVery 5 mi" M e r  coolin8 t0 temperature, the cooked s l p l *
were homogenized m a Waring blender and stored in Nasco Whirl-Pak bags and stored at 4°C. Oxidative state o f  samples was
evaluated at specified times using the 2-thiobarb.tunc acid as detailed by Shahidi and Hong (1991). The absorbance o f the complex

th 7 o  t t6 ; i n  p  ltUnC ? aCT  SUbStanCCS (TBARS) and the 2"thiobarbituric acid (TEA) reagent was read at 532 nm and 
he content o f  TBAJIS was calculated as pg malonaldehyde equivalents per g samples using a conversion factor o f  8 1 Percent

mh b tion ofTB A RS formation over a 3 week storage period was calculated using a control devoid o f  any spice and/or oleoresin- 
Results reported are mean values o f  data calculated from determinations on days 1, 7, 14 and 21

Results an d  Discussion

f o r m a t i o ^ f T O ^ r "  7  f *  * *  “ ¡ T * ?  8Ctivity ° f  seIected spices and their ohw esins as percent inhibition of 
05U han th ™  f  th tWe, T  at 4 C THe TBARS V8lueS for sP'ce"containing samples were significantly lower 

(p 0^05) than those o f  the control, thus indicating protection to meat by these spices against the development o f  fat oxidation
u hermore, this protection was concentration-dependent, but a saturation point might be reached after a certain amount o f  spice was

3 % %  inhlbltl° n ^  af eVed ^  500 PPm 8dditi0n IeVe‘ 8nd tWs proteCtion remained un<*angedat higher concentration o f  spice. Clove, sage, rosemary and oregano appeared quite effective in retarding lipid oxidation as TBARS 

(Table 7 ) ™  ^  P^ 8 SamP'e ° Ver thC ent're St0r88e Peri° d Ginger and thyme showed the weakest antioxidant activity

U94M  I n 6 I T t’!S f° rt 7 n o o i ?  *fFectiv1eness o f  spices from this studV are in agreement with those o f  Cort (1974) Chipault et al
ivne o f f e t ^ n i o f r h  ' 7 "  t  ° 956) rep0rted that faCt0rS such as the physical state o f  the fat-water system, the

“  PJ! o fthe  aqueous system, and the presence o f catalysts and sysergists affect the solubility o f  lipids and may influence
the antioxidant efficacy o f  spices in different foods. Chipault et al. (1956) found that sage and rosemary were more effective than other 

r ^ l X d  S Cd t0 bC a P0Werfol anti0Xidant in 8r0Und POrk 0regan°  haS a P—  a “ S e c t in

and g a l l k S ^ n T e ^ / f b r n h S  7 7  7 ' ° ^ ’ 8S exh'b i t e d t h e  present results’ may arise from its hi8b content ofeugenol (3.03%) 
Al j £  et al ?987I M 7  7  P° f eSS Str0ng antioxy8enic effects at relatively lower concentrations (eg . 1985;
Al-Jalay et al., 1987). Meanwhile, the activity o f  rosemary is attributed mainly carnosol, reosemanol rosemanidipheroi, 
rosemanqumone as well as carnosic and rosemanc acids (Houlihan et al., 1984). Oregano, which also belongs to the same family as 
4 5 C air?  Caf[eiC’ rosemar'c and protocatechmc acids as well as a phenyl glycoside o f  2-caffeoyloxy-3-[2-(4-hydroxybenzoyl)' 
4,5-d.hydroxy] phenylprop.on.c acid (Kikuzaki and Nakatani, 1989) as its active components. Curcumin was found to be the active
component in thyme (Al-Jalay et al., 1987) and antioxidant activity o f ginger has been reported in the L V aS re  b u S ts  active 
antioxidants have not been reported (Lee et al., 1986). literature, out its

t , The f *  ° f  spi ce oleoruesins at 200 ppm> alone ^  with 1000 ppm spice, is also shown in Table 1. Spice oleorsins were found

Clark^ lOTO) 3 W h e n 7 n ? Ve * * 7 7  Perh8pS l°  the preSe" Ce ° f  ° ther active components in the ground spice(Clark, 1970). When spices were combined with their corresponding oleoresins, the antioxidant activity o f th e  system generally
increased, as expected, but this trend was not obseived for rosemaiy and thyme V ge"

order g L t l d o T ' ^  * * *  ^  WOrk Sh° WS that Spic6S 8nd/° r their ° leoresin inhibit oxidation according to the

clove > sage > rosemary = oregano > thyme = ginger
owever, despite better effectiveness o f  clove and sage, rosemary continues to be used widely because o f  its better flavor profile and 

ease o f  producing odorless oleoresins (Zagarska et al ., 1998). P
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Table 1
Inhibition (%) o f  formation o f  2-thiobarbituric acid reactive substances by spice, spice oleoresins and their 
combinations in a ground pork model system over a 3-week storage at 4°C.

Plce/oleoresin 

____ 200

Spice, ppm 

500 1000 2000

Oleoresin, 200 ppm Spice, 1000 ppm + 
Oleoresin, 200 ppm

Clove 56 96 96 96 79 98

Ginger 20 23 32 46 51 73

Oregano 17 35 53 85 74 88

R°semary 6 48 60 85 48 82

^age 14 49 74 93 69 94

-^y m e 12 25 36 64 45 52
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