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Abstract 

This study aimed to investigate the effect of crude extract from pericarp of mangosteen 

CPM) on growth performance, carcass quality, meat quality, oxidations and bacterial 

contents in the small intestine of broilers. The 1 92 birds at 7 days old were allocated to 

I 
treatments with 3 replicates per treatment and each rf plicate contains 16 ch icks in the 

, 
cage size 1 x1 m. Birds were fed diets supplemented with 0 , 0 .2 , 0.4 and 0 .8% of CPM 

'or a period of 5 weeks ad libitum and freely assessed to water. Growth performance and 

ortality rate were evaluated weekly. At 42 days old , 4 birds with body weight closed to 

roup average were slaughtered (12 birds per treatment) and carcass quality was 

determined. The breast muscle (Pectora/is majo!) were sampled from 4 birds per replicate 

:or determining meat quality and oxidations. For determination of bacterial contents, the 

'esidue of feed in the small intestine (i lium and caecum) were samp led from 1 bird per 

rep licate (3 birds per treatment). The results indicated that dietary supplementations with 

PM had no effect on growth performance, mortality rate , %breast , bacterial contents, 

24, %cooking loss, L ~ a ~ Hue, lipid oxidation and protein oxidation in meat (P>0. 0 5) . 

owever, dietary supplementations with 0.4 and 0.8% CPM groups had a lower in %dri p 

ss and %total water loss (P<0. 0 5 ). The group with 0.4% CPM had more b * value than 

• ers and the chroma for group with 0 and 0.4% CPM was higher than 0.2% CPM group 

=><0. 0 5 ). The 0.8% CPM group had a lowest myoglobin oxidation at day0 of display 

=><0. 0 5) and tended to be lower in lipid oxidation at day4 of display (P=0. 0 7) . Hence, it 

an be concluded that 0.4 to 0.8% of CPM cou ld improve meat quality py decreasing 

• a er loss. Moreover, 0.8% CPM might protect meat from oxidation in broilers. 
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1. \Jfl'U1 

.v1 EJ:w'CJ nCJ~i;J~\'.JFl1?111,.nf\'.lth~b'YlFTL'WU 2557 bbn~ 2558 Lri1nu 289,352 bbn~ 199,876 ~'W/tl . 
I 

1lHh iu (6l1'W n\'.11'1.J bFT1'1~H'i n ,Jn11 bn'lf[;11, 2559) :5\'.l't11b 'tt :iJ' b FT'lf'J 5 l?1 b 'Vl ~hi1 'lf'Y11\'.l n11 bn'!fm~ L 'U'W .. . 
- I. . . 

1.rn el n~ \] Fl l?ltPh.n ru l.J1 n fa EJL\l'W1 ~"61\'.l L ~ el'W bl-J 'lf1 Ell.J n \] 1'1..1 m El'W '2i \] L ti 'l.1"61\'.l L ~ el'W'YiLn 'lJb n EJ'J 

· a CJ ~ i;J 1 'W iDJEJ fl el'W~ n :w' n11ii1 L tJ ~ el m1 el\'.l~\'.l Fl 1?12-J11.i L ti 'Wm LLCJ'W 1u11ru (traditional medicine) . 

• 1~EJ'W'lJ11 L'LI~eln'llel\'.l~\'.lFll?lLtl'Wbb'Vl~\'.l'llel\'.lbb'Yl'W'W'W (tannin) LL°ll'WL'Yl'W (xanthones) bbn~511e:ie:in • 

., 
:- L 1;11'1.J L ij el\'.l el n (antitumoral) "1el r;J1'1.J~ihL 'W (anti allergic) "1el r;J1'W n11ornau (anti-inflammatory) 

~EJl?1L'W1fl Ll?lEJFl'J1l-JLFl~EJl?],J~m~~'Wb'tt~1\'.ln1tJ~el'Wbbel bf11?1L1Fl"11\'.l '7 bbn~bf11?1n11[;11tJ'IJe)\] 

;:- : • 1 ni 'W ~ bi EJ\'.l 1fl:5\'.J,J1 b ti 'W i?1 el\'.lL.imtJfln,'W~b ~ el'IJ e)\] tl'W bbnd'n'lf1 h Flb 'W 1 fl 11 l-Jf)\] m~~ 'W n11 

-~ ~ ~ lJ L[;l'IJ el\'.l 1fl bb"1'Vl1n1 'tt m ~ I?] (,I el tl'W L tl'W b'J n1'W1'W ,J~L ~ l-J Fl'J1l-J b~ tJ\] (91 el'U '1J'Vl1 n11 i e:im1 'W Fl 'W 
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tl lj~1t.1:: l-.11 t~h-11 t.1eJ1'Yl1'Hl1P11 ~ Flhu.J 'Yl~ll1 t.1'Yln1u 'l 'Y111l L~ eln~ii r1nu .n1-w1 t.1n11tl elll nt.1 LLn::mu foll-.1 
. I 

.1FHl1P111~Ael a~t.11-w1~1it~l-.l nll1t.1en'Yl11a'1P11 LL 'Ylt.1mul)~1t.1:: ti;iua~ t.11-w1~1im1iiu'Y1U1'Yl'Yl'U1 ~ 

~ I 
a1 FiqJ'Yln1uu1::n11 L"lf'W a11'WF)OJL'Wf111Lo11t.1Ltiel~~'W'Yl~U (an imicrobials) m::~t.1m1nt.1 LLn::f111 

!Hlf.l el1'Yl11 (aids in ingestion and digestion) iu~mfi (anthelmintics) LLn::lJU'Y1U1'Y15°t.1 L°lf 'W 

~a1~ (antioxidants) L'Li'Wlol'W (Lf.l11l-.11nU, 2556) 

i llt!t.1 n11 A n1fl1 t.1 Flf llif Lu tJ n11-w1 L ,J ~ el nlY ll Fl~~ Lu tJ LL 'YI~ ll tl elll a1 1 el el n 'l 'Y1 i 'Y11 ll;1.n1 -w 

'1 '7 l-.11 nl-.11 f.J 0 m.f llu\l L Ut.11 a vi L 'YI~ el1i'Y11\l f11j Ln'!YIPJj L ~ elll'<il1nu1:: L 'Yl.,,. 1 'Yl f.J ii f111U ~ n t:-J n 131-n-iJ ~if 

'l LL n:: b~ elU~t.n Fl LL~1'<il:: L 'YI~ elL ,J~ el n t:-J n 131-n°'ll 1~ f.J hJ ri elL '11 Ln c;JU1:: LU 'n' '!JU~l-.11 0Jl-.11 n l-JTY11 f111a n i;i 

d~ n'l-.1 L ,J ~ el nlYll Fl i;i nil 1 u1 'W1U Lb UU"ll ell] a11 an (;l'Ylf.J1U ri11 '11 a1l-.111 Cl mu Fl l-J U~l-.11 ru a1151 Fl ru1 '11 
' \J ' ., 
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.• "I~'\J '\J'Yl1\'.I b~'lHl1'1'11~ 

3. n1'Ul11~LEnff11 

3.1 ,j\1,, 1111 (Garcinia mangostana Linn.) 

lJ\'.IF)(n (Garcinia mangostana Linn.) bth.11:wt:.rnU'\.Jl,l'\.J?J'\.J1 (;1L'l'f'Y (ru~ 1 A) 'lfel'Uel1n1Ff 

~ 

';£ i'W elru'l't.rd'.i ~ b'l't:w1~a:welri1'W-d1t1 25-30 el\'.IFf1b"lHn:aua r111 :w i'Wir:w~'Ylfi6lt1'1.h~:w1 ru 75 -
" qJ \.I qJ 

- Ai b :I.J ~ ~ ,11 n ch~ 'U (?) t1 tf 'U :5 \] 1,1 el\] n Trn 111 'l'l bb ~\]fl el 'U el el n (;I el n Fi el 'U °IJ 1 \] '\.J 1 'U 1 (;I ti 1,1 'U lJ \] Fl (;I fl 
' 

11 :i'.i 10-13 el\1Ff1b"lfnb:aua r111:wef'WG1:1.J'W'Ylfi 90-95 % di u fn1Y1 1rA' 'W1'Wth~:w1ru 2 -4 
'" 



(A) 

Garcinia 111a11g osuta11a L . 

a-Mangostin (aM): Rl=Me, R2=R3=H 
~-~fango tin (~M) : Rl= =R3 =l\·le, R2-=H 
y • 1:mgostin (yM): Rl=R2=R3=H 
~-Mango tin-O '1e (~M-OMe): Rl=R2=R3= Me 

xanthones) ~'l"l'LI11971m1.J~e:in~\'lf-1'91 (Akao et a l ., 2008) 
' 

6 
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ii\'.11'U1 :5'm.n m.n ti~ bbGl fn\'.IL '11 b '11'W11 ~\'.I Fl fnii '1'11't'J ~ tl.tJ il ( secondary metabolites) ~ ii 

i 1 a1u1fnubielhF1bbn~Ft'1,1rwn b'lf'W Liel11 11fa uuF1rib~tl1P11\'.l 'l uni;i'1m.l1\'.1'1'11fJ~U.tJilL 'U 
• I 

·.,\'.I Flfn b'lf'W bb°ll''U l 'Yl'U (xanthones) ~a1:1..111rivm1~,11flb'U~elflt1el\'.li:.Jn (peel 't'l~el pericarp) 
' 

I 
• a (fruit) 1u (leave) bbn~b'U~elfl~11,1'U (bark) (Ped-raza- ~ haverri, 2008) bb°ll''Ul'Yl'Wii~fl'!Yru~ 

. 
iJ 'U oxygenated heterocycles lfntJiilF11\'.IGli1\'.I bLfl'U't'I ~fl C13 H8 0 2 J1't'l~fll:1.J bnfl a 196.19 

'.,\'.I Fl fn1.h~flelU~1 ua11bb'Yl'UU'U (tannin) t h~:1..11ru 7-15 % bbn~'1'1 1L'Wfl~:1.J bb°ll''Ul'Yl'Un11 75 % . ' 
, . 

l1 'U U 'U b 'U'U '1'11~ ii 1a ~1 fn ~\'.I ii:1..11 flb 'Ub 'LI~ el fl ~\'.I Fl fn 'Y11L '11 b n fn el1 fl 11 'Yl el\'.I i:.J fl (,1111tl11 'Yl m~u '1'1 1 ' ., ' 

·rn ~ 1 (;) ii CJ 'YI i ~ 1 (;) a :1..11 'U ~ \'.I 1 -Bf fl 'IY1 el 1 fl1 1 'YI el \'.I b ~ tl bb a ~ f fl 'IY1 bb i:.J a Vj 'W el \'.I IPJ 1 \'.I 'l fa tl bb 'Y1 'U u 'U ii 

"l1 i 1,1 fl 1,1 ~fl el'W 1 'l11 ~ 'U bb a~51'UL 'YI q) ii CJ 'Yl i ~1 bi el h Fl (rif1tl' fl1 :5'mba ~'W OOJ'W 1 fl11 bfl'IY!,11 b ti 1,1 8, 

2559) 51'U'1'11L'Ufl~:1.Jbb°ll''Wl'Yl'UL'Ub'U~elfl~\'.I F)fn'WU'J1ii :1..1 1flfl11 50 "l! Ufn b~:I.J ,J1fl a-mangost in 

·1 'W el'Y:i.J aEi '1'1~ (antioxidant) CJ'Yli 1,11'\.J bbU Fl'n b~tl (anti-bacteri al ) CJ'Yl i 1,11'\.J bf a (antiviral ) 

a ~ CJ'Yli!,11'Ufl11 elfl bGlU (anti-inflammatory) (Pedraza-Chaverri , 2008) 

., Fl (;) 'WU11 (1,J fl 11:I.Jfl111PJel!,11'Uel'U:I.JnEJ '1'1~ (antioxidant activ ity , ICsol ,J1fl'1'11~'1'f1fn,J1 fl . ' ., 

,J ~ elnt1el\'.li:.Jn (peel) 1u (leave) bbn~b'U~elmh1,1'U (bark) b'Y11 t1U 5 .94 9.44 bbn~ 6 .4 6 

o IL' I .c,,. I V .c,,. d rl • • • • • I I II V 

~g/m I 1,11 :1..1 a1 fn u '1'1'U fl,J m1:1..11,1 el 1,11'\.J~ a 'U'Yl1 u ( antIm 1crob1al act1v1ty) -wu11 Fl1 Fl11 :1..1 btl :l..l tl 'W 
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., ,cJ -., ,::, .J' .c:ir,. d.l di 

• eltl~"1'Yln'1l-11'HH.IU£.I\H"lfel~n'U'Yl'H.I 'Yl'rn minimum inhibitory concentration {MIC) values 

1 m1H\' el fl"ll el\1 C-J n 1u LLn~L'LI ~ el fl ~1 (;]'U i;i eHL u Flri L~ ti gram: positive {L. monocytogenes 

n ~ S. aureus) lil~eltjL'U'lf1\1 0.025-0.78 mg/ml ri1t.1Fi1 MIC i;JelLLUFl'nL~tl gram-negative 

( E. coli LLn~ Salmonella sp.) lil~L'Y11f1U 3.13 mg/ml 

~ "1 l-1 i fl~OJ LLn~ Fl ru ~ (2549) 'W1 L 'LI~ el fl~ \1 ~ "1 n' "1 LL n J LL '11\1 l-11 'Y11 fl1';in'f1 "1 ~1 ti i1 'Y11 n ~ n1 ti 
< 

~el\1 Soxhlet extraction apparatus 'WU11 fl1';in'f1"1n'1';ilil1flL'U~elfl~\1Fl"1LL'l1\1(;11tl(,]'J'Y11 
' 

aureus, S. epidermidis, P. acnes L ef el u a i;i' Candida albicans LL n ~ L ef el ';i1 Trichophyton 

rnentagrophytes (;11tl1fi disc diffusion method 'WU11n'1';in'f1"1'11flL'U~elfllJ\1Fl"1n'"11"1t1 
' 

::pidermidis, P. acnes LLn~ T. mentagrophytes 1i;i~yj' 6'f "1 n'1 ';i n'f1"1'11 fl Lu~ el fllJ \1 Fl 1,1 hi :i'.i 

~ fi fl 1';i an "1 LU 'U i;i' 1 tlL el 'Y11 'U el n l-11 'Yl "1 n' elU '1'11 Fl11 l-1Limi'Ui,f16'f 1,1 l 1,1 t11 fi agar di I ution method 

' ' 
11 l-1Lil-li'U[;116'f"1 256 ug/ml, S. epidermidis A1Fl11l-1Lil-li'U[;l1~"1 4096 ug/ml LLn~ T. 

entagrophytes A1Fl11l-lL-fiwat.1i;h~1,1 8192 ug/ml IPl1l-1~1~U 
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(methane; CH4} 11.J bFl L if el L 'W F( ~ ~ n e-HOJ~ Li £J \] ,;{1 £J'W11li11 L ti 'W bL 'YI~\] el1 'Yl1'H'l£J1lJ'Yl in brl'~~ ,;{1 £J 
• I 

el1'Yl11i'W 0.5% "llel1JJ1mTni,i1 fa£Jii 4 n~~n11'Yl(;)nelll hfori 1) n~~Fl1lJFl~~1,;{i'lJel1'Yl11 . . . 
I 

-n 'W [Pl1~'1J n ~ 2) n11 Lrf~~ ,;{1 m ,J~ el nlTll ~ r;i el r;i Lil r;i 3) · Lrf~~ L~~ el nlTll ~ r;i LLn::n1:a Yi £1~ f..Jll el r;i Lil r;i . . 

ii 1,;{ ,11 n u 11 ~ ?f 1 ~ Yi ii el ll fol 'LI 1:: n el lJ 'YI n 1 £J ?f iJ r;i Yi el el n 'l 'Y1 i La~ ~ fl 'W LL n:: fl 'W [Pl 1 ~ a 11-w Fl ru "ll el ll 

u r;i) 1'Wel1'Yl111riLif el f..Jn'IJ11nff:hn11Lrf~~£J1fl1.J'Ur;i (salinomycin) el[Pl11 50 ni'~/el11111 100 

0 .6-3.4 % LLl111 n11 La~~ £11 fl'W u r;i1 'W el1'Yl11 ,i::i'.l f..J n'Yi11 '111 ri ii el [Pl11 n11 [Pl1 £Ju el £J n11 n11 Lrf~ ~1 lJ 
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1'Y1U1 (Histopathology) Y·n.J111n n ~ :IJ~ L'1~:1Jb 'LI r-Jf 1] LL 't11'.l'IJ ~ 0.2 % '\J·n nl)'rn ti 1-rn 1:i.i LL!n n IPJ1\] 

~'IJ n ci :IJ~ L'1~:1Jb 'LI r,J i'l'.I LL 't11'.l'IJ ~ 0.4 % LLIPI ii·rn ti h Flu el ti n11 n ci :IJ~hh '1~:IJb 'LI r-Jf 1] LL 't11'.1 'IJ ~ el U11'.1 h n . . 

V V , 

0.2 , 0.4 LLi;l::; 0.6% '\.Jeln-:il1n'Un11L'1~:IJ'11'Hlfl~'YIU1'1J":i11n"lllJ'W~\l'rh:::rKu 0.6 LLi;l::: 0.8 % Ul'.lii 

: ":ii -a 1 'Wi'\J L :gl'.I L ~ m LL r;i::: ~ 6'1':IJ fl'W~ -a::: iu IPl11'.1 '1 IPI el 6'1':IJ 11'1 .n1-w m-a L":il~ 'lJ L ~ 'LI 11n LL r;i::: Fl ru .n1-w "lf1 n 1 'I.I 

- n L if el el 1 'tt 11 'Y1 ~ i;i el l'.I ii ,i' 1 'W 1 'W 8 a 1n -a '\J -a::: n el 'LI "11 t1 1 ) 6'1' 1n -a el 1 "tt 1 -an ~ :1J 1 :i.i L 6'1'~ :1J 6'I' :1J 'I.I 1-w -a dJ 'I.I n ~ :1J 
cu cu " " q 
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nt.1el1'Yl1'Hi1L;,1•n.JL~~l.Jc;i'1t1n=:L'W,1-n°,::iu 1.0 , 1.0 , 0.5 LLn=: 0 .5 % 'llel\1el1'Yl1,~1L;,i, 'l.J 
~ ~ 

. I 
~1l.lnuuel,::Lwi;i fh::iu 0.4 , 0.2 , 0.4 LLn~ 0.2 % ?Jel\1el1 ~1,6l1L; ,1iu 1?11l.l6'i1iu -wu11 m, 

L a~ lJ n :: L 'W d 1 ·h lJ nu u el d :: L'W i;i :fi t:J n 1?1
1 

el 'LI d dh1 t· J'l1 'W n 1 d L 'LI ~· ti tJ el 1 'Yl 1 d 1 i;i ti n 6'1
1 

lJ ri' 2 ii • 

r11el1'Yl1,IP11'n'1°f;l • 

3.3 f1Nll1'WL\fe (Meat quality) 
..,.. 

fo!ru.n1-W'llel'1Li!el6ll?l'"J ~1l.l1,'1LLti '1el el n1c;i' 2 'l.J,::L.n'Yl Ael funct ional quality LL n=: 

conformance quality 1i;it1 functional quality 'Yll.l 1 tlf1\1 n1 ,'Yi
0

d !el:i'.i fo!ru .n1-wai1?1,\1Fl1 1l.l 

., 
LLndit:Jnl?leln1,LnufmflLijel (Warriss , 2010) 

3.3.1 ih1E\1Life (Meat colour) 
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(pigment) ~eltj1t.1Lifmt1,11 ~L~uwh1:ufatnnut.i (myoglobin, Mb) (Manc ini & Hunt , 2005) 

:u fa tn n Ut.1 L ti t.1 t ,.h &it.1~ a1 :U1'Hl n ~n1 u J1 LLn ~ij :u1 n1 t.1 n ~1:u'L if el ri1'Yl'IJ1~ fuel el n.:a L'1 t.1 '11 n 

iH:utnnut.1:u1~n ~1:uLifel1PJ1\'.l '7J,i1\'.ln1u 1:uteltnnut.1 th~nelu1tJ1,11mht.1~Ltlt.1 tnnut.1 LLn~ 

' 1H l OH 2 
CH 2 
I 
COOH 

CH 'l 
I 

CH 2 
I 
COOH 

I 

Jtlfi 2 LL'1'1P1\'.llFl1\'.lGti1\'.l'Y11\'.lLFlij"llel\'.l1:ufatnnut.1 (Pearson & You ng, 1989) 

'11n-a,J~ 2 fi1[,] Fe ~LUt.lel\'.lfo1U1~nellJbt.1'Yllli1:u '1~ijLL"llt.l 6 LL"llt.1ria1:u1-ari:5'unua11 
" . " 

i;J1\'.l '7 11PlU 4 LL"llt.1'1~:5'unufo11,11L'1t.l (pyrrole nitrogen) LL"llt.l~ 5 :5'UfllJfl'1'~~t.l!Pi1LL'Yl'W\'.l~ 93 

(histidine-93) "ll el \'.llnn'Ut.l LLn~LL"llt.l~ 6 :5'unua111"1'YlnlULol'J L'lft.l 0 2, co , H20 'Yl~el NO n11 
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1nwu'I..! 3 1'Ubb'U'U Rel ~eleln'21'1l-lLel LnWU'I.J (deoxymybglobin) eleln'2!'1l.!LelLnn'IJ 'I.J 
" 

(oxymyogl obin) bbn:: bl-1'1'11l-l Lel 1nni'J'I..! (metmyogl obin) (l'U~ 3) 

. 
deoxymyoglobin Lf?ltl Fe 'Zlel\1'Yll-lfll.J,J::elf.i1'1..!1'U'Zlel\1LWeli'a! (ferrous, Fe 2+) hit11l-iiiff111r;i l.11 

" " " . 

b'llel~· (bright cherry red) i\1bU'I.J'n°1Plel \1 n11'Zlel\1c['UnflFHf'J'l..!1'Ylaj u1°el oxymyoglob in 

Lnr;itlnn~t11eleln :S bW6'1.J (tlnn~t11~ 2a) ~el1tl,i::nn1tl b1J'I..! metm;oglob in 1r;iu Fe 'Zlel\1 'Yl~ 

fl" ,i:: el ti1 'l..!1'U'ZI el \1 b vi el~ n (ferric , F e3+) ri11,1\ ti' el ii~ m~rnJ:: b ti 'I..! ~J1 m n bbn d l-i b ti 'I..!~ -w \1 'U1:: ff M-1 
" " 

'Zlel\1eJ'U~LflFI (M ancini & Hunt , 2005) 
" 

a:: al.I el tj1 'I..! n ~ 1" b ii' el fl el '1..1~1 n ,i::ri11 ,hn "'m::'U'J 'I..! n11 g lycolysi s hi 'Wel ti ·rh1 iii n11 a:: al.I 

'Zlel\1 Lactic aci d 'Weltln\1 Fl1 pH 'Zlel\1b;fel~\1~\1 ri11idfel~iia bil-l (Bendall & Swatland, 

1988) 



R.x 1 (Oxygenation): 0Mb + 02 ➔ OM 

Very low 

02pp _ 

Rx 2a (Oxidation): 0Mb + [oxygen consumption or low 0 2 partial pressure] - e- ➔ MMb 

Rx 2b (Oxidation): [ 0Mb - hydroxyt ion - Hydrogen ion complex ]+ 0 2 ➔ MMb + 0 2 -

Rx 3 (Reductio.n): MMb + Oxygen consumption + metmyoglobin reguclng activty ➔ DMb 

Rx 4 (Carbox:yMb): DMb + carbon monoxide COMb 

b'U ~tJ'I.Jbb'U6'l\'.l (Mancini & Hunt, 2005) 

14 

n 1 'a -r ~ ~ °lJ el \J b d' el ii( 1 l-.11 'an tJ 'a:; b :n -w 1 "11 ~ ti m -a1 'Ii iif 1 ti [?] 1 b tJ ~ ti u b 'Yi ti u ~nu bb ~ -w b 'Yi ti u ~ 

(ref lectance measuremen t s) (A MSA, 201 2) 1~t1'Ulillil'U'W'Wtll-.lL'll15f11':i1~~[?]1l-.J':i:;um1 el \'.l 
' 

[?]1l-.ibbf1'W 3 bbn-w1C?i'd'.l-w 3 r-i1 1~mbiif~\'.lfo11b'U'W L * a * bb6'l:; b * lil:;111r-i1~ 1~t1 L * b'U'Wfo11F111l-.l 

iif11\'.l (Li ghtness) f-11~ a * b'U'Wfo11~bb~\'.lbb6'l:;~b~tl1 (Redness/Greenness) bb6'l:;r11~ b * b'U 'W 
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F11ab'Yli'iel\'.lbbn~a J 1b~'l.J (Yellowness/Blueness) L@ltl~ Fha L * Fl el Fl1bba~\]Fl'J1lHf11\'.l°llel \'.la 

i'.iFJ1elUb'l.J°lf'J\] 0 ii\'.! 100 mrun1 L* i'.iF11 b'U'l.J 0 m.nucfori~ (darkness) bbl,Jfi1i1Fl1b'U'l.J 100 .. 
'Yll.J1tlf1\] a11\'.I (li ghtness) F11a a * Flel bb a ~\]Fl'J1l.Jb'UtJabb~\]bbn~ b~tl'J (redness/greenness) 

I 

mrun1 a * i'.iFJ1b 'U 'l.J'\J'Jn'Yll.J1tlf1\'.I abb~\'.I bbn~mru '11 a * i'.iFJ1 b'LJ'l.J nU 'Yll.J1tl f1 \'.I ab~tl'J FJ1a b* 
I 

Fie:i bba~\'.IFl'J1l.J bU 'l.J~b'Yl~el\'.lbbn~J1b~t.1 (yellown~ss/bl ~eness) n·Hii t:11 b * :w Fi 1LUt.1u1n 

'Yl l.J1tlf1\'.I ab'Yli'iel \'.I bbn~mru '11 b * i'.i FJ 1b'U 'l.J nU 'Yl l.J;·tl fl \'.I aJ1 b~'l.J 

3.3.2 fll1111ff11111alun11~11J1 (Water holding capacity, WHC) 

eJ\'.I Fi'th~n e:iu e:iu-w e1 t1 .. 

e:ie:in1~b'LJ'l.J 3 th~ b.fl'Yl (Huff-Lonergan & Lonergan , 2005) Flel 

1. Bound water b'Ut.1J1a1t.1 ~ fl~~~bbi..l t.1 nrnifml'1,11 i'.i tJ~l.J1UJ 4-5 % °ll el\'.IU~l.J1UJ 
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bb'Yl';infl~';i~'Yl11\'.I myofibril bbi;i1ii1~&'fi1\'.l~\rn~,i'unu myofibri ll ar protein J1i1t.dlbblJ ,J ~ 

bbn~lil'Uf1'Wbfl\'.lblntlfl1fo1Ubb';i\'.I Capillary force 

b In ti n1';i-8'\'.lll1 'Yl,r n b'd' fl fl fl 'W bb n ~'YI~ \'.I b fl uf n'l!l'1 'YI~ fl n1';i'Yl1 F11 cooking I oss A fl n1';i'W1 b ;j' fl hl 'Yl1 ,,. 

al. , 1994) 

3.3.3 n11Ln,ieenlL,i'6'utuLd'eifl'l (Oxidation in meat) 

2011) 



17 

b tit.! £1\'.l r1'\J1~n 0rn10\'.l b if mJ nrh n1 t1 hrn fl'4.~ n ~ a1~ t(;lti a1~11'1 Lri (;I t¥ 1!?i1 'U1~'Y111\'.ltY'U IPl 0'U'YI i \'.l 

n111h t(;ltlb~'W1 ~1'U1~'Yl11\'.l.g'UIPlel'Un11bnu fo'tY1 Lif el~IP11 (Morrissey et a l. , 1998) ~U(;l0 0n 

et al. , 1998) lHJ(;J00n~b(;l'21''U bU'UU[) ri~m ~nhl (chain reacti on) b'W 11 ~0'4l,Jn~a1~ (free 

radical) ~bt1(;lttJ ,i~m~1?1'Ut~Lnnnn1(;JhJ3J'U~b'Yl~elb'l1btl(;)Ufiri~ t11 L,Jfl1u n1 1btl(;l~U(;lflfl n~ 
• • IU 

' ~ ~ 

b(;l°6'U n 3 i'UIPlel 'U ~\'.lu 

~'Ufi~Fi~1n (Halliwell & Chirico , 1993) ~\'.la~n11 ., 

RH + initiator --+ R0 

2) Propagation bU'UtT'UIP10'U~nn1~ t(;lti fat ty acyl radical (R
0

) ~ 1!?i,11nn 1~U'J'U n1 1 
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Roo· + RH ~ ROOH + R0 

ROOH ~ R0° + OH" 

I 

Hydroperoxide cie111Ltl'We.HH-J~(,J·ri\1u:rn (primary product) '<il1m.J~n~t11~tl~eiei n.:a 

L wlT'W L ~-a1~ Hydroperoxide ~ n'<ildi m-a L '\J ~ ti 'W LL ,J n l'.I LLn~~ nbL (,] n ~11 ~ L ti 'W e..i n e..i ~ mf 'W~ a ei l'.I 

! 
(secondary product) L"6'W pentanal, hexanal , 4-hydroxynonenal LLn~ malondialdehyde 

(MDA) (Pearson et al. , 1983; Raharjo & Sotos, 1993) 

~ 

Ln~ii'W '<il~~1-a1:1Hl'"Jf1'WLell'.I Ln~LU'W non-radical products (radical+ radical= non -

radical product) 

R0 + R 0 

~ R-R 

R0 + Roo·~ ROOR 

Roo· + Roo·~ ROOR + 02 

Ln~ hydroxyl radical (OH") e..i°1'W'I.JDn~t11L'W'IJ(,]eJ'IJ (Fenton reaction) '<il1ntf'W hydroxyl 

Fe(ll)-complex + H20 2 ~ Fe(lll)-complex + OH- + OH" 



19 

j''Jl.J ,h'.1 m:::u, 'I.J fl1'H n uf fl~1 b if el bb iii::: fl1'Hb ,.hru IP11 \'.I '1 b -d'I.J fl11'\J (;lb if el fl 1 1 b ~]l.Jb fl~ el fl11Q1 £J 

1'\'.la fl11bb-libU'I.J fl11bb-libb~\'.I '\1~elfl11'Y11b11~fl bb'I.J(p]'I.J {Morrissey et al. , 1998) 

I 

15 fl111 b A 11 :::'t1 '111 iH :I.I 1 ru fl11 b n In~ tJ In el el fl :ab In -3''1..11 'I.J!el1 '1111 a1 :1.111 fl 'Y11hi'111;11£115 b -d 'I.J 

fl111bA11:::l-i',H:w1ru"lJel\'.I primary l ipid oxidation products b-d 'I.J hydroperoxide bbn:::fl 1 1 

1bA11:::l-i',H:w1ru"lJel\'.I secondary lipid oxidation products b-li'I.J Malondialdehyde {MDA) 

a1:w11fl'Yi1unn~ £J1 fl'\J TBA {thiobarbitu ric acid) 'Y11b11btlinGf11~ bb in\'.I bb n::: &'f1:IJ11fl11nU~l.J1 0J 

/ " 

11nfl111nlnfl~'I.Jbb Gf \'.lriA,1:IJ£J11A~'I.Jrl 532 'I.J1l'I.Jb:IJl,lj iljti'a11a bb ln\'.lrlb n1n fwu::: bn 1n:j)1flfl 1 1 .. 

tJnn~£J1 {Tarladgis et al. ,1960) li;J£J:j) ::: b~£JflGf11rla1:1J11fl'Y11 U Dt1~ £J1fl'\J TBA 1 1 TBA-

reactive substances {TSARS) 

{ferrous-myogl obin , Fe2+) b11fln1£JbU'I.J b'Wel~fl {ferric-metmyog lobin , Fe3+) 'Yi1111bt11nfl1 1 
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2008) i;i' 1Hi:IJ n1"i 

metmyoglobin (% MetMb) ~~·:ir;11'W'IJ 'W'YltJ11?l~"llell'.li'IHif el (Mancini & Hunt , 2005) 1~u r1'1 

' ~ 

Fl~'W,J1L~1~(;11 1'.l 1 (Krzywicki , 1979) 'Welm11nile1'1wnn1·H1~iil l'.l"ll ell'.!Fl 1 ~fLL~l'.I (a " ;redness) 

.c:I CV CV ,/ Q,J I 
1 1 

V 

nT'rn~iill'.l"llell'.l~LL ~ l'.I '.il~:IJF111:IJGf:IJ~'W1in'\JF11 % MetMb l1L'W:IJ~'W 

1 tl ';j ~ 'W el el n -n L ~ j 'W 1 'W L if el ii e-.J iii 'Yl 1 L l11 tl ';j ~ 'W 1 'W L if el ii n 1 ';i L wt u Gf .fl 1 ~ LL iii ~ n 1 ';i iii ~ iii 1 u 1 ~ "ll el 1'.11 tl ';j ~ 'W 
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(Water Holding Capacity) 'lleJ\HifeJi;'l~Hh'l 'Y11l'thife1b't'l'Wt1'Jb~el'l.hhJ,.h::ne1ue11Y111 (Xiong, 

2000; Carlin et al., 2006) 

PH) :wn11~qJbat1e1::~el:IJ'lleJ\'.lhJL(;J1b~'W (hydrogen atom) bfl(;l r U'W a carbon-centered 

protein radical (P 0

) i\'.1Gf:1Jn11 (1) (Stadtman & Levi~ e, 2003) ~1mf'W p• ~::b?i'1 Yi1 

1,J-fufa1i;i1b~'We1::~e1:1J~1nhh~'WL:1Jbi;!fli;'lfl(;JhJ 1i;i'dJ'W alkyl peroxide (POOH) bbi;'l:: protei n 

radical ~\'.!Gf:i.Jn11 (2) bbi;'l:: (3) 

---- (1) 

---- (2) 

Pao· + PH ~ POOH + p• ---- (3) 

201 0) 1i;i uhh~'W Fnf1 uil i;'! Gl1:i.J11t:1'Y11 '\Jn n~ t11 nu 2,4-dinitrophenylhydrazine (DNPH) 
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4. 
..... 
1tin11'Yl,tftE~ 

I ., 

11\1 bb~'W m~'Yl ~ n el\Hb u u ~:I.J 6f:1.JU 'HU ( completely randomized design) 1~ u1 i1n b 'W fl . ... 

6f1tl'W'Wfi'Yl1\ln1~r11 (Ross 308) b'V-lFlbi'.iti fl1tl 7 1'\J -lil'1'W'J'W 192 l?i' bit1'11'WF1fln'rJ\l~'J:I.J ~~uu . . I 
bU~ '21'W1~ 1 X1 b:I.J[Pl~ ~1:1..1 12 F1fln 'l n~ 16 l?i'1 L51t1~ :1.Jff[P11'Yl~nfl\lflflnb'U'W 4 n~:u rK\1-rl' 

., 
lii1'W'J'W 3 'Zi1 1n~ 16 l?i'1 

., 
lii1'W'J'W 3 'Zi1 1n~ 16 l?i'1 

., 
lii1'W'J'W 3 'Zi1 1n~ 16 l?i'1 
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4.2 n11i,in11il'P11fl,iflE\l 

~ n 11 'Yl ~ '1 el \'.I 11 :1.1 '1 \'.I 5J n 11'Yi11Fl:S'1.111 :1.11111 fl 'Y1 n !Pl 1 fl el '1.1 L ~ :1.1 ff! '1.1 'Yi 1 n 11 'Yl ~ '1 el \'.I ,11 n if '1.1 'Yi 1 n 11 ~ :1.1 " . . 
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b'U'lH.J\1s'1::bEit1 ~i;i-;aHF1~eh'ltJ~ ,nml\.1-w11,J bb°lff;l'Jtlbel'Y11'Ue:Js'1i\1 H 3 .,'U bb5l'Jme:i\1 bel1ff'J'U~ b'U 'U 

"llel\1b'Yln'Je:ie:in:1J1 bnu11' ,11nlT'Wb~:1Ji1'Yi1n::n1t1bel'Y11'U b nn'1hHinbb'Zf i 1 5n 2 Flf\1 u 1 

- , ~ 
4.4 n111 Lfl\11::11 i, Nll1Yi'!f1n LLs::i,cull1'YH 'UE 

'Yl«\1i'U'l ~ n1'rn~nel\1 b~e:i1ndfe1e11q 42 1'U :u::'Yi'1n11~ :1J 1n'ti°iJJ1 'Yltl'n1n5lbFit1\1fltJ 

Fl1bQ~t1"llel\1bb1J1n::nn":1J :1J1-d1n:: 4 i1 (12 i11J1e:inn
1

:1Jn11'Yl~n el \1) :1J1ri1n11-d'1bb'Yln::b'W
0

el . . 
~ ~ d 
'J b Fl 11:: 'YI Fl ru fl 1 't'l "lf 1 n bb n:: Fl ru fl 1 't'l b 'U el . ' 

~ u 

%~ITT.J~IP1"lf1n = ['W1'Yltl'n"lf1n/ 'W1'Yltl'ni1n11P1] x 100 

J .., ., ., 
% b'Uel'Yl'U1 e:in = [-w1'Yltl'n'Yl1J1e:in/-w1 'Yltl'n"lf1n] x 1 oo 

:u1m!'U'W1 bilelff'J'U'Yl'W1eln (Breast fillet) :IJ11bF111::~Flt1Jfl1 Vlbilel -n' 0 bbn:: 24 -3'11 :IJ \1 • 
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light source , 1 o0 
standard observer, 45° /0° geometry , 1- ipch light surface , wh ite 

standard) 11ni1'W'J'W 3 Flf\'.ILL~Tl11F11L\l~tl ~1'Vli"uF11 H) e LLn::: Chroma (F11Fl11lJ~lJl?l'J~ el \l 

~ 'Vl~el Saturat ion index) Fl1'\.J'Jru1"1,l1n Tan-1 (b *laj LLn::: (a .2+b "1 112 [9]1lJ~1~'\J (Hunt er 

& Harold , 1987) 

drip loss, thawing loss LLn::: cooking loss [9]1lJ16~el\l Uytterhaegen et al. (1994) 

%drip loss ,n n ij[9]1 

1,1 I 1,1 11,1 I 

%drip loss = [('W1'Vl'WnL~lJl?l'W-'L.11'Vl'Wn~1nri1t1)/t.i1'Vl'WnL~ lJ [;l'\.J] X 100 

., ' 
'IJ1'Vl'Wnrirn~e:i Fl1'\.J'Jru % thawing loss ,:nnij[9]1 

V I 1,1 t,.I I 

% thawi ng loss = [('\J1'Vl'WnL~lJl?l'W-'IJ1'Vl'Wn~inri1t1)/t.i1'Vl'WnL~lJ[;l'\.J ] X 100 
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rll'.IW,11a~n 1,h11a water bath eHlJ'Yl.fdhh~inru 90 QC '1.11'1/ 15 'LJ1ri 'Yl~elL'ttelOJ'Yl.fllJL,Jnn11'.1 
• " 'U • 'U 

i'l.lbti'e1ijl'.l't.h~:w1ru 70 QC bb~1-&l'.IJ1'Yl"Wn~b'Y11le1 Fl1'1.J'JOJ %cooking loss ,11nij1w~ 
I 

V I .., .., I 

%cooking loss= [('W1'Yl'WnL~:WIPl'LJ-'W1'Yl'Wn'!c;ir11t1)/'W1'Yl'\Jn ' ~:WIPl'LJ] X 100 

permeable foil ~~OJ'Yl{llJ 4QC .fl1tlLIPlbba l'.l'Ylnflc;J 1-w fluorescent (m1:wbi:Wbbal'.l't.h~:w1ru 1200 

~ti c;i fl fl ntbc;i,&'LJ (Lipid oxidat ion) 1 bFl'a1~l4L '1.Jl'LI'll fll'.I Thiobarbituric React ive 

Substances (TBARS; Tarladgis et al. , 1960) 1c;it1n1'a~c;im:wn1'abnc;ia1'a Malondialdehyde 

(M DA) ,11 nunn~t11fl fl ntbc;i,&'LJ'll eJl'.l hJlJ'LJ ~l'.I a1:W1'arl'Yl1'Lil)n~t11 n\Ja1'a Thiobarbituric ac id 

1'\J'a~'I.Jflflntbc;i,&'LJ (Protein oxidation) 1c;it1n1'a"Jc;J protein carbonyls IP11:W1fi'llfll'.I 

'U'a~blJ'LJ 1c;i tl'W'I.Jfi~ bFn1 bn'LJ 1P1~:5'unu 2,4-dinitrophenylhydrazine (DNPH) bbn~a1:W1'arl"J c;J n1 ';i 

bn c;J'LJl)fi~t11 fa ti n1'a"J c;J n1';i~ c;J n1l'LJ bbal'.I~ Fl'J1:Wtl1'J Fl ~'I.I 370 '1.11 b'lJ b:W !Pl';i 'Yl'W'Jt1~1r;i,11nn1'a1 brl';i1 ~l4 

Fie1 ,J~:w1ru nmol 'llfll'.I DNPH incorporated IPie1iJn~nf:w1'\J'a~'LJ'llfll'.l b{f fl 1P11:wa:wm'a'llfll'.I Jongberg 

et al. (2011) 



Chydrazone 

Cprotein 

A370 
------------ .106 

Ehydrazone,370 • (A2so - A310 • 0.43) 

Where, £hydrazone, 370 is_ 21 000 M_, cm_, ' and 0.43= £ hydrazone, 2aol£hyqrazone, 370 · 
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h11ei1mrU 'i.leleln~u,1~u (Myoglobin ox idation) LU'i.l n 1'Hl1'\..l'H\J'\11 % n1'H fl ~ 

520 , 530 , 570 , 580 LUl~ 700 u11uL:WIW~ t,]1:IJ16"l.lel\'I Krzywick i (1979), LLn~16n1"aFi1u1 ru ~ 

~~LLUn\'lfat1 Li ndahl et al. (2001) 

u-a~°lf1 m"l.l el\'! L fi el LL lJ Fl 'Yi L~tl t,J1 :W15 :W 1 t,J"a~ 1 u hi LL n 1 L Fl'a1~'11 '111U~ :w1 ru ~ ~ u 'Yl~ ti ..f \'I '11 :w ~ (tot al 

plate count) LL n ~1LFl'a1~'\1'\11U~:W1ruL i elLLlJFl'nL~tl E. coli LL n ~ Salmonella spp. 1~ t11 -8' 

el1'\11-aLit1\'ILTf el LQ'W1~ (Selective media) L°ll'i.l Eosin methy lene b lue (EMB) agar LLn ~ 

Xylose lysine deoxycholate (XLD) ag ar t,J1:IJ~1 ~lJ 

- , ., 
4.7 n111Lfil11::11!UlJ_lft 

1 LFl'a1~l4 'Y11\'I an ~1~ tl16 Analysis of variance LLn~'Yl ~ aeilJ Fl11 :IJ LL I,] n IPl 1\'l "l.l el\'! f-11 LQ ~ ti 1~ tl 1 6 
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Duncan's new multiple range test hu..11 ~hb bbn'HJ Fl eJ l.J'W'J bl,] e:i{ sl1 b ~,i·HJ SPSS 6.0 for 
'IJ 

Windows 

~ • • w 
4.8 ifCl1Ufl'Yl1n1'nl II ft E'3/Ln1J!I ESJ ft 

f;Tl.! utJnu~ nTH'l1\'.11'Yl tl1 Ff1 '1'1,1{ bb~:: bFli eJ\'.lihi mn\'.I l.J'Yl11mJ16ltl '1'\'.l'll ~1\.! Fl~l.!'Yl{ 1'11 tl1 

! 

- , 5. r.lftn11'YlflftE\3LLft:1~11CU 
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Item Concentration of crude extract
1 
from SEM P -

pericarp of mang9steen (%) value 

0 0.2 
, 

0.4 0.8 

Initial body weight (g) 137.50 137.50 137.50 137.50 0.77 1.00 

Final body weight (kg) 2000.00 2053.33 2000.00 2000.00 19.12 0.75 

Average daily gain (g/ day) 53.21 54.74 53.21 53.21 0.56 0.77 

Daily feed intake (g/hen/day) 93.79b 103.81 a 105.47a 101 .5r 1.58 0.01 ,..,, 

Feed conversion ratio (gig) 1.76 1.90 1.98 1.91 0.03 0.09 

Mortality rate (%) 2.08 2.08 4.17 4.17 0.67 0.90 

1?11 eJ mrrn nri'1 ~\'I~ bbl91 n 1?11\'lfl'WL 'W bbm b~m fl'W :W m1:w bbl91 n 1?11\'I elU1\'l:W'!Jtl ri1 Fi' (1J (P<0.05) 

1 1 ,I 
5.2.1 fi!C\lll1'W'!f1n!IE\J nL1Hl 

'11 n n11 An'lfl t:-J n?I el\'I n11 b ITT:W a11 an~ 'YI tl1'1J '11 n b ti~ el n :W\'I Fl ~ L 'W el 1'Yl111n b ,ti' el l?1 el Fl fil.fl 1 'W 
' ' 

' ' ' 
7J'1n (L911i1\'lfi 2) 'W'IJ11nn':wri biif~:Wiif11 iif fl~ 0.2 % :W % 7hn iif \'l n11nn

1

:W 5'W (P<0.05) bb l?l 
' "' ' 

(P>0.05) 
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,I 1 ' ,I 5.2.2 fi1 CUll1YH1lE'!IE\1 nLUE 

I ,!'Ii I ,I 
fil1fil11iJ L'U 1ln111111\1 (pH) '!I E\1 LU E 

,:nnb'lrnEJn:W\lFl/?lb'I.Hl1't111 bbaf?l\lb'I.JUl111\l~ 2 ,11nn11'Yl/?lnEJ\l'W'lJ1 n~l-l~ba'il-la11anr,i 0.2 % . . . 
I 

i'.ir11 PH1 l-l1n'Yi~r,i (P<0.05) b'Y11fl'IJ 6.29 hHJFlJ pH1 °l)~\]bifEJ1n,11nn11'Yll?lnEJ\liJEJtj1'W-d 'J \] 

5.81-6.29 bbn~i'.ir11b\l~mr11nu 6.01 ~\l1mn.Jn~ Fi1 pH -a'1ll.l\l bb1n°lleJ\lbifa i'.ir111~'t'l11\l 6-

(McGeehin et al. , 2001) l'Y\liJF11 pH b'Wbif a,i~nf?ln\lmh\'.1"61 'l ,11n,ir,i b~l-ll?l'W'lh~l.l1ru 7 .0 

b't'l~el'lh~l-l1ru 5.6 - 5.7 b'I.Jb'Jn1'lh~l-l1ru 6 - 8 -a''Jll-J\] mr\l,11rnr ui1ui1u bb ~'J~\]nf?ln\]~,Jf?I F11 ... 

0.05) 1r,iui'.ir11b\l~uatj1'W-d'J\l 5.64-5.71 ,11mrnn11'Yl1?1neJ\l~\ln~11 aEJl?IFl~eJ\lfl'LI Fi1 pH ti n~ 

(Warriss , 201 0) 
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-fil11SJff1 s.i11al1.1n11~s.iJ1 {water holding capacity) !IE\1Lif E 

, . 
e..i 1;1 n1"a Firn~n n1"aij'1J Lih.1 J1't'lu n1 'IJ"a:::'Yl'J111 nTrn Ti LU'IJ ( drip loss) n1"a'1 :::1;11 ti (thawing 

lJl1fo!lnL'IJ"a:::iu1?h11 '7 ~e.Jl;l[?]e:J %drip loss LL'1::: %thawing loss
1 

(P<0.05) LL(?]hJ~e..1'11P1
1

eJ 

%cooking I oss (P>0.05) fa tin ~l-l~ Ln'~l-l n'1"an'n fn'YI mu:u~m tJ~ e:i n ~11 Fl en 0.4 LL'1::: 0.8 % :udi 

%drip loss ,1e:i t1 n11n~lJFl'JUF)lJLL'1 ::: n~l-l 0.2 % 5'J'IJ %thawing loss 'V'jU'J1n~l-lfii1n1"aLG'f~lJ 

., 
a 1 "a a ti en 'YI t11 u o . 4 % LL 1;1 ::: o . 8 % :u ::: ~ n 1 "a a ru L ~ m.i'1 :u 1 n n 1 "a 1;1::: 1;11 t1 -w e:i t1 n 1' 1 n 1;1' lJ Fl 1 u Fl lJ 

\J CV 11 • 

Jothawing loss+ %cooking loss) 'V'jU'J1n~l-lriLn'~lJ~'Jtln'1"an'flfn'Yltl1U 0.4 LL'1::: 0.8 % 'Y11 
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., 
Fl'1J.f11YH'We:J (n = 48) • 

I 

Item Concentration of crude extract from SEM P-

pericarp of mangosteen (fol value 

0 0.2 ! 0.4 0.8 
, 

Carcass(%) 81.29b 83.33a 81.41 b 80.67b 0.32 0.02 

Breast (%) 23.61 23.73 22.64 24.13 0.26 0.20 

pH, 5.99b 6.29a 5.98b 5.81 C 0.04 0.00 

PH24 5.64 5.69 5.71 5.67 0.01 0.32 

Drip loss (%) 7.90a 8.17a 6.57b , 6.17b 0.22 0.00 

Thawing loss (%) 9.50a 8.20ab 7.36b 6.58b 0.33 0.01 

Cooking loss (%) 28.73 30.96 28.73 28.34 0.41 0.12 

Total water loss (%) 46.12a 47.43a 42.37b 41.80b 0.68 0.00 

L * 58.65 59.43 59.62 59.81 0.33 0.64 

a* 6.84 5.85 6.78 6.71 0.16 0.08 

b * 18.75a 16.99b 17.98a 17.02b 0.19 0. 00 

Hue 1.22 1.24 1.21 1.20 0.01 0.26 

Chroma 19.98a 17.99c 19.24ab 18.32bc 0.20 0.00 

i;i'-;ipj' n'IY~tl n fl16l\l~ LL(;] n ~1\lfl'l.11 'l.l LLm L~mnt.1ii Fl11l.J u1,1n ~1\] mJ1\liJ'IJt1 Gl1 Fl (1J (P<0.05) 



,I 
LUE 

33 

,l1 n n 1 ';i Ff n ~1 ~HHJ El\] n 1 ';i La~ lJ '11 ';i a fl~ ,11 n L ,J ~ El mr \] Fl r 1 'lJ El 1 '¥11 ';i 1 n\ ,f El r;i' El n 1 ';i 

Ln~,Jl)n~tn~tl~E1Eln~L~-a't.11t.1LifEl 1mi1"615 TSARS Lvi J '¥11'U~lJ 1 ru MDA ~L'Dt.1 secondary 
< 

/ 

L~ El lJ L ~ffJ'U';i~ n1';i'r'I i1 \] :5' ~LU 'lJ ~ n ~ru ~~1~ ~ \]'LJ';i~ 6f M l 1 'lJ L if El ii i:J n 'Yh 1 '14 L n ~ n1';i L '¥1,'j 'lJ ~t.11 'lJ L if El 

LLn~i:J~ r;ii( ru11 b~tl El1,J ii a1 L '¥1 f;l,11 n El'lJ lJ n ~ i;f';j~~ El ~1 tJ L if El 'r'l~El Ln ~ ,11 n LL 'U Fl ri L~tl n ~l.J~ a1 l.J1 ';j f'l 
q q cu cu q 
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,11nn11'Y1 Inn el\l'th lJ1lJ~ 0 'Zl ell'.ln1';iLflU-f n'IY1lil~'W'U'J1n1 'Hn In metrr,yoglobin ~1~ ~lnLlJn~'-lfi 

uf~'-!n'11an1nlil1nL'l.J~elmTM11nal'.ln'1n'\1~el 0.8% LL(?)elf.111'.11 .n1?11'-111.J11.J~ 2 LLn~ 4 'Zlell'.ln11L n u 
q ... q ' 

'Zlell'.I pigment '11~el myoglobin LlJL'ifel (Mancini & Hunt, 2005) n1'\J~'-!1run11bn1n MetMb 

'11t11 u lil 1 n L '\J ~ el n ~ l'.I Fl 1n Yi 1 ~ rK u o. 8 % el 1 lil 51'.1 ~ n ~ (?I el n 11 -d 1 t1 -r n 'IY1 Fl 11 '-1 Fl l'.I a .n 1-w 'Zl el l'.I ~ L ti' el 1 1.J . 
.., C: C: 

';i~tl~LL';in (0-2 11.J) 'Zlell'.ln11Ln'Ubt11.J 
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&' 
b'Wel (n = 48) 

f 

Item Concentration of crude extract from SEM P -

pericarp of mangosteen (llo) va lue 

0 0.2 0.4 0.8 
, 

TSARS day0 (µg MDA/g 1.15 1.16 1.06 1.17 0.04 0.73 

meat) 

TSARS day2 (µg MDA/g 1.86 1.79 1.73 1.77 0.06 0.89 

meat) 

TSARS day4 (µg MDA/g 2.14 2.01 1.90 1.88 0.04 0.07 
/ 

meat) 

protein carbonyls day0 3.16 3.16 3.18 3.07 0.11 0.99 

(nmol/mg protein) 

protein carbonyls day2 6.19 5.55 5.31 4.75 0.24 0.21 

(nmol/mg protein) 

protein carbonyls day4 7.64 8.04 6.70 7.54 0.53 0.93 

(nmol/mg protein) 

MetMb day0 (%) 38.51 a 35.83ab 37.11 a 32.72b 0.69 0.02 

MetMb day2 (%) 53.70 50.83 49.10 49.91 1.03 0.43 

MetMb day4 (%) 59.88 58.81 62.59 59.74 1.00 0.59 

1,11 eYm~·rn nti1 ~\'.I~ bbl,) n ~1x1n'W1 'W bbm b~m fi'Wij m1~ bbl,) n ~1x1 e1u1x1ij'\Jt1 ~1 Fi'cy (P<0.05) 
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5.4 r.J ft n11Ll'1JJif11ifn,i,,!J1\Ji1n L tla E n,j'\1,, II ,I Etl;JJ1,.nf ELL \J lilfi L;!Jl 1.ui1 lffTJE\1 lnd1'U ii1 li 

Lftnd1'Ui1!J (Ileum) LLa::la~\1 (ceca) 

a1'1Ji11a L~ mh'Wl'11tl (Ileum) LLn~i11 a a1'\.J 1a ~ \] (Caecum) LL1 /;l\]L 'W (;') 1 i"1\]rl 4 '11 nn 1 1 

'Ylf;lnel\'.l'WU11 1..J'ih.J1ruLLUFl'YiL~t1i\'.IYU.J f;l (total bacteria) ~scherichia coli LLn~ Salmomella 

gram-positive LL n ~ gram-negative el u 1 \1 h n (;') 1 :IJ '11 n n1 i"'Yl f;l n el \'.! ti' L ti 'W n1 1FTn'IY11 'W 1rHHi1 (;') 
,,. 

a\] e.J n L '11 Yi 1 L '11 'U~ :IJ 1 ru Lt el LL u Fl ri L ~ ti L 'W ~ 11 ff LL [?I n ~ n ~ :IJ 1 ~ LL (;') n !?11 \] fl 'W . 
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Item Concentration of crude extract1trom SEM P -

pericarp of mangopteen (%) value 

0 0.2.- 0.4 0.8 

Ileum 

total bacteria 6.43 6.70 6.44 6.47 0.27 0.99 

Escherichia coli 5.61 6.96 4.20 4.67 0.96 0.81 

Salmomella spp. 3.16 6.13 5.26 3.54 0.65 0.35 

Caecum 

total bacteria 6.61 7.11 6.27 6.35 0.18 0.38 

Escherichia coli 4.81 6.95 4.25 6.77 0.78 0.57 

Salmomella spp. 3.98 7.20 1.97 5.82 0.87 0.1 5 

5.5 ~ ftn11Uf1i.J it11itri' ,t't'I !J11Hl1n L tla £In ~\l '"l ,i ,I El Pi''U'J'Ufli1£11't'l11 

'lo- I d t df L 1,.,, t ~ . ~ CV 

IWW'Yl'Wrl1El1'Vl1~L'Wn1'H~ tl\'.l 1n b'\Hl 'W'U'J11n'W'Yl'Wrl1El1'Vl1~'Yl\]'Vi:iHl b'Yl1n'U 63.36, 93.48 , 
• q 

118.80 bb~~ 160.44 'U1'Yl/i'J 1?11:I-Hl1i'LI 11nt1n~:wri:wn1~biif~:Wiif1~iifflln'Vltl1rnl1nb'U~Eln:IT\'.lrlln 
q q 
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loss F11~ L ~ a *, Hue 'U~l-J1nlbbUFl'nb'it11'1.J,hrn ~U(?IEJEJntbf,1?1''1.J bbn~bl'LJj~'I.JeHlntbf,1?1''1.J elU1\'.lhn 

IP11l-Jn11"ba~l-J a1,an (?l'Y1tl1U,l1nb u~fa mJ\'.I Fl r,i1 'I.Jel1'Y111" 1ri b if el'th~iu 0.8% ii bb 'I.J11 'Wl-Jn1j bfl (?I ~ti (?I . ' 

%thawing loss %total water loss F11~ b* F11~ Chroma bbn~F111l-J1El1nn'll'I.Jeleln~br,i?1''1.J1'1.J1'1.J~ 

0 (% MetMb day0) 1r,it1n~l-.l 0.4 bbn~ 0.8% lild'.iF11 drip loss bbn~ total water loss 'Weltln';hn ~l-.l 

' ~ ' 
chroma °llel\'.lmil-.l 0% lil~l-.l1nn11nn°l-.l-n ba~l-.l 0.2 bbn~ 0.8 % 'I.Jelnlil1niinn°l-.l-n ba~l-.la1,anr,ilil1n . ' . 
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