NFRE

AEFFAR R E R R R 10%fr 25%F ¢ 4 &

\\\

72 B
7 f 1t (0, 0.25, 0.50, fr 0.75%) =% it 4h 4l & F 4= 10cm 5 &

oo Hppis g fod g 3.5mm 3L S R R o AQ\V—J];,T .

1.5cm & 90g sk p AF > LIRSS K AR AN BTt 4T
LR B 00 0,2, 4, fr 6 X BRI 7 R iRk 1A 4T
H s 0 ~ 41 Mgy ~ Puis v %‘WLZ{}' E"E‘;gﬂlkbﬁio

CES VRN ECE X R,

N DS S

FEELB(PO05) & A 5B EEFF 4 5 B e a B 4

(P<O.05) » & % ' ¢ 505 15 PEI 9 e Y ) B A
(p<o 05) o Bk g 5 e P A7 R B kg B (p<005) Bt

0.50% + & it 4

YL_H

T F o R 4 T E(p<0.05)°$,’]§ by

3 0.75%% T I e Yt P Aeng PRpTiE pE A h

F 8 (p<0.05) ; & f4p k& & 0.50%11 T L 0 F ¢

i f P e 3 (p>0.05) 0.50%7 b § i+ 4 4o AT § HH T 4
£A

ik 4 F B 4 i % (p<O.05) o 5 fn B 10%:07E p



0.75%% it 4h443c & ehfds§ & if e % (p<0.05) o 3oie Fov 3

¥ & (4o b @ B4 § £(p<0.05) & § R 10%:7E

T6E
B &R 4 050%7 b g (L 4hpF > 3 A E et 2 (p<0.05) s A B
"a & 25%:FE p oA ﬂr 4v 0.25 fv 0.50%F 1t 4ph e 2 3 iz Fev

2= A= —

5B BB (p<0.05) o F¥ 4z SlIvin v GBE AR £ NEF 1 4

e @ Hf 4 (p<0.0) » £ pr i 4 2 Ik % (p<0.05) > e £

—_—

-

hvviids FB4 CETE CAEAIIG 043 A 4 Kb
R (p<O.05) » B B I E BRER 4 o § R H R

R R N SR TS WL E S R e g

HRF e

¢} B et 2 (p<0.05) -



WRE AR ATE Y B WERFE Y S G E R

N

£ & 4y - (Faustman and Cassens, 1990) » F15 v 2 28 5} 7 "ﬁ
PER BB Rm R R end B F d RT3 iE B ot 1 R
A fe o BIEER I AT FHER MR SRR DRI
AR TR G ARTH# R 7 4 ihdp $5(Kropf et al., 1986) « F]p- » & 4 12
KA S P INFE oK RATHE R § PR M 5
LA

F V4 fdea poEP H - ﬁéﬁ,\éﬂxmﬂrénﬁé} a B

e (D BB R0 (QH 4 A b A (3)H 4e -k 2k % (4)

;ﬁ;;rﬁf’r% HofRm - dm 3 E&m,T»staﬁ%,g 2 R
A FREFORE A REE SR PREAL B U
B F LR enp AT 8 R FIT L EUvp P R0 s

FAFLE A HARLBEF AR FERT HE DR
(Pearson and Gary, 1983) - &8 #2 % 4§ ¢ (MDPM)* & 1 4p 2%

kR (05%)ni * b oo FrqlF i amnk o 8 I g B



Hff A ko (F 0 1994)

LETERER PR QLB MR RS i e 10-30% = +
g ko MR PR S FORE B A UK G P 4 ARd iy
Ao REFFREFALNE PRI G > RERE DY R + 4r
o FHFRAEA P ARERDE O FAd MER & T
@(1%,1‘11)575,9]:% » ¥ 2 e g 8k 7 £ (10%Fe 25%) cFk AR B

4C ﬁ% PF’B’ %’;;&’ﬂé‘\gf}'ll ’? ]v-l— N A 1 ]4'55 A) B’U‘T}n %\

q&w
“3?
Tk
s
W
=
T3
P
f
=hg



-z B p 4# (Hamburger Patty)
do e e s Bt S SR S B R hE R 1 E 1
R ALE S HFA T S A N R AR ST R E 2 B EE
chif b AR R hR B £ iR B2 & 5 (Convenience
foods) 2 1% (Fast food) & 4 5 & » 517 LIg R cnif § % > ¢ %
YRGPRE P F R LR ARY Lo S A G ERE
4R AR S R ohE 3T o
dREBRRG F YR E2EAL AR RAPR S bl 2R

Wy —‘F']zﬁ & 4eg ek B 5 54.51kge H ¢ 13.51kg a2 ¢ (American

ED

Meat Institute, 2000) ; j# Fp & d % » — S35 2 Z 2§
FE R EE L 3mm i R S R
BT AL G5 T0%M B B RS A Sded ik E R

k] 95% 0 b o0 A ZE P M e k|

e
>
et
¥
5>
T
\"ﬂ
a
J
N

A 20%1 T o odm - AR ET ZHES v 200000 T 0 S EH|

5011 ﬁ?;flgé\:é}r%jﬁ§égjﬁv A S AR R A R N

Zew XAl AR SE-I8C TR Y H R IR
1. B p g g A

AR B AF>pp oWl g -p Al >4F

5



Ak (5ig-18C) (- i a8 1
2. Ar AeA AL 2 g Hp A

RO = B A S E B PR E A
AR ST RUS S LR B TR RS> R4
— 4 & (% > 1987) -

FHp ARG PR o bl FER R
g ~piFfrrp A% 3 SRS EFR AP §
Sed Mg AR (TR & e B8 A g s 7% be o e R &

g o d WPWART IR IFEE D P S REER

S EIE L R RR G R AR R LS

2. ¥ o X B B4 ficd $oenis 4 (Renerre, 1990) 5 FlRt RPN HE FT
# A AR RS ST LN SICER
2002) o ¥ ¢k o Mg FeiE AR PR R SR R ] 0 M
FEFEREERDTF E AP Bk FRE A PEE L

1 g AR o

=~ F Y4 eniv

By

@@Eﬁl#%ﬂ{fﬁ&%iﬁﬁﬁﬁg,g%ﬁég

PiAeT DLFEERMS I A HEASER KRN i B

6



BRI g g g CHpTH R R T Fad
s ifjtécif%'éﬁ E»é: E)I*;i L 4h— 38 > /J v 4~45%7 iF B i3 B~
ek o fe S f Al T AR AL AR - A e 2%+ (W
PR 2% ) L R G et o R ek o 2
HAv & ek vk o 3B 5 FoR2k D d g (VT g RO F
P S M Fla TR R4 iEF > R ASHIFET
o ABFIrETrY M EARIRTREE F AT LR
MPopd & LR AFBRAEL BEBIF F 547 FHRER
B §esmt B E e > L DR R F RS b A en P a(dk
1992) o 2+ F HarEh: LiRaep gl 55 (ofipc t d 2090 %

CHRFPHEF B 2R ERE A&
A

tifs

e

PR GRS Ee 28 F v 1 d 30 M oso R R T

S RF N RV Uy R S 1

Bliod 344 A2 (ko 1987); Foob & L4k i g 2 4
R RB ARy SEPEEF A5 ERAMET B R

Az A RA S

(D# ot e
FUUHQRELOREY LA Fl5F VY T 54

FoME Ak VA g S AL BB RDDT A2

7



B a4k o ¥ Hp Farck 1 & A MRS (Troller
and christion, 1978) - @ * R & 2 v‘g ki e o B e S QP
0.997~0.980 pFj &~ 4 L 5 > H ¥ 2 W E RIS HEK

et MBS B2 KRS 0.960~0.940 o 1k TR

na

SIS

P

\

4 & §5 [  0.950~0.940 ; & F & A &

0.930~0.900 ; @ & fF X B 2ak F2 B i 2 L FRAIRAE > J

1)

0.950-0.830 - % B L Fn2 £ F 02-05M & 4 - & &4

35~40M pFimw 2 £ > g WOER S48 kA 0.99 - 0.96

17085 @ & BHF &AM & (4R iL 083)pF 4 £ d it - 2

ppuu
St

Poms o AR CB2RABR Y A MBARRE B K
S A 1.00~0.950 4pE >t 0~8%% 14 A FE A B A B BT
%0 kiE M A 095~0.90 2 > 4p g 3 8~14%% it 4 o @ & 14
2 [ Rrx Rk T AR B fedk 3 M 0 1995 Pivnick and Thacker(1970)
B I~ d%:ing A R R F 5 AT drdlamck o GpH &
6.0 %1t pH & 7.0 % 7 #& i e F»c% - @ Emodi and Lechewich
(1969)~ 45 dipt & & F¥ & 42 At B2 4 pH & 6.5 pF i<t pH
B 7.2

AR A IR A R o L SN e o



Tk f# & (Neer and Mandigo, 1974) > # i® % eq= ;8 5 d 2t 4 it 4
Vg v R sl G Wi s e pH E AT E D
2L(Isoelectric point) & » ¢ @ Favgk AFSE » 112 @ 3CR g R
B MR & UK 4 p iRk ffo g9 3 f3 & (Offer and
trinkic, 1983; Lewis et al., 1986; Belton et al., 1987) - #2145 Schwartz
and Mandigo (1976)3j A el Pé‘ﬁé;“f fMFELTLE L hvRE
g * B (Eating texture) *F > 7% g W 4c H ¥ i BLPTE o
FOARL AL o & R g HTR G I i

(Chang and Watts, 1950 ; Powers and Mast, 1980 ; Kanner and
Kinsella, 1983 ; Ahn and Maurer, 1989) > * ¢ i¢ (7 ¥ * papz E
4v (Schwartz and Mandigo, 1976) > = #; 7 ¥ i* pepedz ki B § "TF
F b4 ”‘ﬁ € 73 4e M 3 4o (Choi et al., 1987 ; Elliset al., 1968 ;

Walsman and Westerberg, 1974) - Huffman et al. (1981)4= Mandigo

and Booren (1981)354n M & b ¢ > & i 4k g Hi S § (kAT

o X T RS AIH o & 0~LOM hF MAER Y > A HE S
g K R AR o EF A AR R A BB

Nud

e ¥ 1t ehfe & (Kanner et al., 1991) - B 3t & it 4 g ivp
B g AT F e dlAR IR S R A 2 2 ARET f2(Hultin, 1988) - 3 &

BT & AT B E P iRF s IR AL gk



g gtk ahy it FFiL(Elliset al., 1968) - Kanner et al. (1991)
Ples wiep @ o Fod FEMBET 2 BFE 5 23 08% > JLiv* ¢
RABA LM 2 G REII P ENF Y g VAT ROFRT 0 &
BT T T A AT W ST kR 1 B
HorFgimgpe o iEm iy (kP o Leeetal. (1997) R4 4 0 &
FHARIRE T AL BF MARNELEEle 7o Ligd & 45 ¥
ek R (Osinchak et al., 1992) ; 2.%%@ IR Lp xS

e 4% (Kanner et al., 1991) ; 3.%‘%;’ F ke F & v OpE

ko
e

(Myeloperoxidase) 7= i* % &+ (Kanner and Kinsella, 1983) ; 4.7
% 4~ (Salt-induced) ¥ 12 :x % i #z e % (Shomer et al., 1987) -
Y- 2 @mils % l%}igiﬁd FRCURLRE N RS A L hbug Yk s
AR L& 2 s kM s 3 (Catalase ~ glutathione
peroxidase {- superoxide dismutase) /& 1% € & & f# F & 3+ 5 & 1
# Z(Richardson and Hyslop, 1985) ; # @ iz it g it fE 2 chd it
v g bl Cd ~EF oAy PRI ER
BTy CERZ?P A e 7 pd A= (Haliwell
et al., 1995); F]yt iz @ & i 40 3% % $ (NaCl-induced) 43 i ¥ 2
EALA R R B R R g § T

SRS T LR A S A L T

10



fe R s97) A BEF AR g L e PR L R 0T T i WL
B 5k A Gl pORTE PR Ok enE R F] (3R 0 1992) -

AR g d BFOFS RGO & A DR 5AR
¢ iR R FERE g p 5 3 it (Torres, 1988 ;
Andersenetal., 1990) ; & o p B &t > & i g i 4o gREe
B3 AR eI g3 4 (Huffmanetal., 1981 ; Rheeetal., 1983) - %
<i#\%#frbﬁﬂ,’1080%%Wﬁnn%hggéc M
e gl )0 ¥ FEFE CAER G DA GO 4 IR %

(Trout, 1989) -

(QF i 4 crff i e

A

BEAR L AESF DAk A G EOE G B L eniEd o
—WAF L F I AARILS ARy MRSy R A
ZRBEF VA2 FERT TE % % (Pearson and Gary,
1983) - Ang (1986) i 4 2%4 4 feipied G ¢ > H3 L
BA R I i 2§ i fhpTE P 3 4o - Noble (1976)
”J‘*‘n 1%% "4 a2 F 4F P » L3 3B Hy (B
Btint L8 At 4 F 1V 4h Btk B (0.5%) i
L R IE NS i L) B b/ R i I P

(4% 1994) - Wheeler et al. (1990)4 1 » & & o 4 1 %

11



0.375%Fr 0.75%¢:% - 4h » 4 i p7% 80 X p & —g g v ALpTiE

AR AEF OAFEREDLIRL ) ARG CHARER

(D & hd 3
— Mg o vep P oend 4 &5 8 & F-9 (Hemoglobin, Hb)

feiviz 3-v (Myoglobin, Mb) o # 4 i 4o

AN
4

Hb % a3t 3kp » 5 4 (55900548 2 4 B R ok

f

(heme) » f & ‘=% (heme)E_T & Kk 4 =307 & o H 3 & eprd iy
FHE-ATF L HRGE REET LMD B R

Mb % &+ & 17,000 crzf ke 2% v FHE > # o2 Hb
Ak E L cMb#] 0 Z - 15 5924a% 150 B & AR
X Hbew 52 - < 5 33 ’&“__‘%‘« Wi o I‘E‘F,,.ﬁ_”,?:}‘%j\7 ¥ ‘» )
BrpEpFR e o Mb 03] i1 & d R i & (heme)d-v T >

R Z(heme)it pl& X HFenim ¥ 23 - B 2iep

(histidine)(Livingston and Brown, 1981) -

'
ie
3
5

Hb & Mb % % 33 R 2k (heme)shd % 9 F > &

REAEG R LS EA G A TR R F

12



4 @ EH-MbO, ¥ HbO, ¥ ™ 7 ¥reiE 735 F B35~ Mb 2 Hb>

TS

hIEF M aE P R ioZ(heme)? cuBidrs ©om e T

4 o § s eh Fe™(Jaffeand Hsieh, 1971) - = Hend FaoT D1 F

%

Hb it ¢ 4eipip®t s #3732 Hbeng & » 5 2 > 3 frHb 2
FEGF Tl Tiedpr > 3 &2 Mb i lgfrily JH A & 17
%5 2Hb $3 eiilqfe4 A pH E > @ Mb #re pH & & B S
3.CO, A+ * 7 BB Hb fo§ § 4Ei i 5 AHb #F i fe
X7 W B AT & 4o Bl W pe B (diphosphoglycerate)
73 T Hb z 344 # Mb K (Stryer, 1975) -

FEARUE 2 Hb 2 Mb 51 &ehd % 5AF  hu i
2§ i@ HD + S itd g > fIT Y AR5 Mbo g ¢
PRGOS E KRB R(A Y R IBE R kP Mb) o ST
Mb ¥ 7 §p Pei—end 254 2 a4t P ERend 35 0

%

frEvE- RS EERE S nd H(RE > 1995) -

(2Mb g it

&

Al MbEE AP ¢ 2 hi B R Flo kY B R

—

—

A e Mb(Deoxymyoglobin, DeoxyMb) € % = ¢ > @ ¥ & 3| gl
#v (Oxymyoglobin, OxyMb)R| & # k= ¢ > A o & T ok & - Mb

% OxyMb ¢ 4 ¥ = 8 Rk i (ferrous)(Cross et al., 1986) - % pH

13



B A4 24T (CU™A Fe) % rr - Mb ¢ B R A4 A

) g AT A F Ay (FeT) A ¢ s
i 39 (Metmyoglobin, MetMb) - Mb #2 ¥ iT%* 4 = OxyMb &_#
R izg(heme)p d B &8 &% )2 £ % 455 & (Clydesdale
and Francis, 1971) » MetMb 25 = & d >t Mb & &+ F i dg 5 4 3
itd Feag FR I R T AT RS Tl R
%% 4 NADH & % ¢ % bs(cytochrome bs):® ki i % % Bz
TR €3 F R4 > ¢ (B MetMb i R = Mb(Ariharaet al.,
1995) - Mb = %] i (DeoxyMb ~ OxyMb ~ MetMb)z_ & > ¢ %
FIRBFE AR T AP 7 HF 2 AT o g d
B ehE B4Rl - o
QP ¢ g3

B i a R F LR ¥ R 23 (heme) 2 45 (Fe™)
F it (Fe™)»ri s » 2 ¢ DeoxyMb - OxyMb 2 MetMb it i
B GEE EE 2d B Flpt o p B WEd F gRE
e P Mb ek R 2 21 BB FEEE e e APTRERY 2
B & MetMb % ff g F 238 7 aop %5 (pH &~ p A3 i
A~ BT o R 2 ) o BT (B F IR

&

SAPER s REE R R £)F R oo b BB

14



Deoxymyoglobin Oxymyoglobin

A 4

A

(% = d) (# ' d )
5

1

M etmyoglobin
(#% ¢ )

Bl- ~oce v 3 M BRRF R
Fig. 1. The Oxidation-reduction reaction of Myoglobin.

RIRMAFEFE A FrRE R R 7§ RO
2om et g e (- ke KR F e KfrRz e X

EoHPERE R DB RA F F e Mbp RS
¢ F m T (Renerreand Labas, 1987) - H ¢ A id4p e e A F]
Forfl e Wy B REAEAT

1.5 pE

FOIRPIHE AR LR I R ek gy A
SR BT Rk E BRI S F L end B (e TR g
gl B H A RTHE S Lk 2 R ¢ MetMbe B A A
B ~pH &~ PR oS R £ BT R PRk RS
it & &(Giddings, 1974) - i 5 k- F S Rt ¥ KR &4 X

15



TG F AP wird g aldep B d o Fla LRk SR B
BB R 3V e A48 4 a9k Fl(Hood, 1980) - ¥ ¢t » & &
BEEBPE kP B BT ilAe FARRZ KL E R o )t F
L R g B LT B & T2 U F & o Zhu and Brewer
(1998)4p 1 » 2 P F- Reuh B Bk ACA R 0 Y
F i+ 4 (R630-R580) % 42 & 571 OxyMb i » k P& ¢ ¢ chp =2
B OXYMb 2 £ #1F R TJIZ ki » @ 2 R FRT R
g se B OxyMb e ™ % B fube o kB R TP B4 H h
MetMb % 4 £ 1+ iz 3 % B e %k ¢h 3 (Lawrie, 1991 ; Zhu,
1997) o ¥ b k4P 24 HenB PR B RLEEFR S

WE LT R R EE FY oMb E A dsd L HE T L e

-0 (globin) & |+ 733 & (Lawrie, 1985) - % ¢ iz R B T2
ENEL R B T B IR e AR R LT B & T

2.8 K C
— AP R SRR ARBOER T xS F i
PAEE AT g,g\gﬁ’(i,}tﬂﬁni{,* i‘a%nﬂ-l\/lb;wm:t’}fo

U

FI o B SRS ARB EREBE T 0 46 o MetMb €5 F

N

PRI b m AR R ART 5 R o R A A0 4C IR TR
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wigp s (Nortje et al., 1986) - f &Bvi5 & 10C ™ ch% ¢ i@
FHEapr3 OCF2-5 2 » (OKeefeand Hood, 1980-1981) - H
BengR L %S ot FITTARAFAZOCHERI R
e BoRPpp B2 P BT 43T 0C - 1245 MacDougall
(1982)4p d1 » MR (0C BC)pTizaceed ¢ 2 X T 2 ¢
S RAse#E i d R EARE i R o F 0 BIE(F Y 40)
A% i 3k 30 (globin)# & %3 w2 Z (heme) szt i o m i€ 1F
BORE 1 ek B 3 4 (Lawine, 1985)0 H s miFp ¢ & 2 F|F 4e
MetMb 2 & Rt~ < 5|8 B o 8 » B &+ 2 (35-37
C)MetMb B J % 12 € 3 4 (Renerre and Labas, 1987)4r e ik ¥ 7
™ > e S MetMb shE f o

o

$rgE R s Rk AMb s BA %A d 2 Mbehs

Ik
Ik

Rl P13 e AR ol &% o 2 3 £ 8 k4 2(Giddings,
1974) o Mb 1§ i 38 F§ AR 2 Hbem kg o £ FARS

6-7.5mm Hg & MetMb 25 = i B & % (Georges and Stratman,

1952) « 5§ FF A4 T uFEd B F A Mb kit
5§ 2380he APFREFLEZ S H 7 Ui § DR

BiThE o E\‘%{% poiadFihs §(30 mm Hg 1« F)m;.]J— ik > Mb



hp R U R B ) & (Taylor, 1985 ; Renerre, 1987) -

Aped 5 % -

¥
R
<
¥
%}
-
N
@
A
R
‘C‘rm
o
A
A=
F_k
=i
4
Y T
o
4
3\
G
B
AnS)
-

i o Renerre (1990)4p 1 ¢ P &2 B AN € iEHE IR
2 ERE O P EEReFFART R AFF A
Pseudomonas ~ Achromobacter {= Flavobacterium % = £ #p p# >
§7= % £ MetMb - i & R¥ ) Lactobacilli 7|7 ¢ 514 %
§ oot FAFIRT A PR ARk AR § F i p
e d VR RS sz d ARGt A A G DA
(514 HoS fr HyO,) 1% % 5 Lactobacillus( 2% 4 % 24 i {4 )4
Leuconostoc ¥ i¢ A % A& 4 % 4 (ft > 2000) 0 ¥ ¢h > p S d
FEAAMAS AL R D FRGEE TR LR AR &L
ARSI A1 ERY g EERSFAGTLEFFEAR
(Lawrie, 1985) -

5.fadk E
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Poomzo i pH B2 (8 pH B itiag BER & F2
HEIER - ARd pHETF R frid 5 ¢ X 1 &AW - &
AL~ B FiEAT  VUp IR PFFIE R 0F e BT E S (Lawrie,
1985) - #F 0 pH B F JI AL Fehd &0 i S R T EE
(MacDougall, 1982) - % pH &~ ¢ 4vit § /%% » e5p > Fo e

EL S SN NI 2 R R PRRT ST T R

i

mEd i Y H’f‘% » "E £ om Rk adrsta & o ¢ (MacDougall,
1982) - k& 4p &t > ® pH BT MetMb e S e att dip > e
T % B R A Mb e 2 ik Ega rd] MetMb ehE 5 KA o F
pH B & 7 "3 (2 pH 5.3)2 & % pH E#& < (pH 5.1~5.4)pF - Mb
FLEFEHAA e MetMb chE 0 B M FhR B
(Renrre, 1990) - e pH & % % & = Ik 39 (globin)ensg i » & ¥
§d 5 =k (heme)® 5aas 444 5 % i e Mb o> 515 i< pH € 5
33 heme-globin 432 % T+ » P > pHS 5 > Mb 1& 4
% 1+ (Livingston and Brown, 1981) o F] - » i > B 3 w0 2. BT‘&Em
S{epEfzivr > nAFE B pH ¥ g d g LT
(Lawrie, 1985) -
6.7 F ¥ it -

Mb &4 i b > $4305 FF (it B F F g i d
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(Wats, 1962 : Ledward, 1983) - &5vp 5%t » &

‘3\\-

£7 7R
o F AL 1 PF € IY MetMb 93 2 e ke MetMb
A g LR REE 1 AR 2 0 90 F Hb el 4
ERFRInER > T - BRRLE TG Z R R
HoFSHERAF AL LR P AR PR EY £ Hb Y s
B e Ao 2 G Bl PO R R R A
(Ledward, 1983) - f4 @ p @ fgimeng C - S & A 2LasF &
J&(nonenzymic reaction) t -« § 3R 4 45 81 Mok R FEF tg s e0iE
% 1t F J& % - (microsomal enzymic lipid peroxidation activity) ¥ s
§ S it ehF i Z(Rhee et al., 1986) o &7 W37 dp fr iy

pE Y o g v B R Y MR 0 T o g FcR g ss

i s Mb ch§ i 4 #rB i@ (Linand Hultin, 1977) -

(OMb g i B R s 4l

e ¥ Mb g B 7% 147 MetMb> 2 25 8¢ 37 ¢ F IR
7 MetMb & ff - scdiplvep m s ? g aps & R R s
(# MetMb B /i = Mb) » @ #F At ¥ 04 BERT X5 MetMb
% # . % (Rossi-Fanelli et al., 1957 ; Smith et al., 1970) - MetMb

g TR X 7| Mb a0 i i@ FoONEZF s Bz fEE R

,sL

B e e Mb 3 - Rl

AN

Rk R FEPE B



Hp m%dgd & ik % 28 fF(Hood, 1984 ; Leward,

1985 ; Renerreand Labs, 1987) - H # s chls & 40T

1Mb hp 75 i (5%

FALF Y AR LT

ok

Hiv* ¢ 7 - g4 2 2Lp
L iE® Agovp g d iF F(Giddings, 1974) - Mb e 7& i ig
FEE RSB CpH BETE - 5 ARTEM - BORR A A~ § VR
oAl Bl M2 & &£ 3 @ 3 4 (Georges and Stratman,
1952 ; Antonini and Brunori, 1971) - ™ pH & ¢ & 33 heme-globin
Rz X pREEE pH @K 5 s Mb &5 %4 81
%

(Livingstion and Brown, 1981) o svp 522 30 = % 4 J» (4 F]

-?n}-

EMbp pF PIEFRFFLR DL A X LIp i

B p 73 i :# F(Renerre and Labas, 1987) » Livingston et al.

\

(1986):}Fl:' ? FAsER S aep ¢ oMb pRF L R L B
EMbFeatpt L8258 FPF2 FaMbF i 52 Mb % B
B hES ~ d Fehe S8 FRE RS o
2.MetMb & &

P i A4 29k ¢ MetMb ® Rz e - 2 NADH 3 &
fe(coenzyme)2 fx 2 1B R F 0 hE Wz R R A RT  BhiE

ki o L NADH 2 kiR v & 8 F (Watts et al., 1966) -
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MetMb B mfFe d g p # & &z it (Al-Shaibani et al., 1977)
Fd 2 s it (Hagleretal., 1979)- ¥ %9 2B Rk $ 5 ot
sup 2 ek &8 (microsome) ot 38 4 i A3t 448 (mitochondria)
¢ (Echevarneetal., 1990) - 1 ovp & Faprgh k5 - 2R R pE R
ZE G ¢ BX TP RBOBAYORPEIRE § T A
& F e H¥(Hagler et al., 1979 ; Leward, 1985 ; Renerre and L abas,
1987) -

WLt 0 At ¢ MetMb ch% S 14 Mb B R s 4
(metmyoglobin reductase activity, MRA) & 334 4p B (Huchins et al.,
1967) - Leward (1985)~ 4p diowp @ %42 Mb & RiFET " £
= MetMb % # 74 & & F]-Vanden Oord (1974) % 3t 5 § i
T oMetMb e AR R A P &0 FaF TG 8o R
e 4re FARE 4D v @ Mb e R i 2 MRA $¢ &
% 2T 72+ (Okeefe an Hood, 1982 ; Renerre and Labas,
1987) -

MetMb B mpt% % & 5 NADH 2 $ginen /i B3 &4 5 f15
£ & Tt (Matsui et al., 1975; Al-Shaibani et al., 1977; Hagler et al .,
1979 ; Levy et al., 1985) o 42 #l # e o o 9950 RA M s

B invitro T * g 2R MetMb i i (Faustman et al., 1988) -
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Ariharaet al. (1989a)#~ 3 ~ 5 &1 » 7 r4j&t & feied 4 2y il

‘tB R MetMb %% > T EP 5 = x 3% NADH-cytochrome bs &

3
NSE
ok

RpEA APy RS A EASEY > T2 AR
=% pri ;. NADH ¥ 2 MetMb Bk * (Arihara et al., 1989b,
19953, 1995b) - f ¢ v MetMb B k4% © 5 £ 2 NADH 37
FBEASE- LeFAEEEE R ¢ X4 2 cytochrome bs i&

EEE A T MetMb iR Rk AL 4 Ak sty » @
o d pEfRiv* - NADH(Watts et al., 1966 ; Ariharaet al., 19953,
1995b) - Ariharaand Konda (1996) { 45 ! » MetMb v 5d m e p
ot B R kB R A OxyMb o 2.4 1% 7 fo ek 3k Sudk &
B R E o NADH #7135 fe 4§ i envep fmve ¥ 4 w4 » fE
f% 1% * (glycolytic pathway)=rFr+4#| 2-deoxy-D-glucose % #& #5 &
¥ % (citric acid cycle)shpr4] & 3 = pe(malonic acid)p& » 4e » =
fefl MetMb 7 4Bl 5 OxyMb o e g H F 42 52T > x4

2-deoxy-D-glucose R &% %k MetMb; d 483

fs>
G
e
]
(e
=

m f
ot R O NADH ¥ a Ad PEjiZ e % #rig ik o

B TeE L & AR MetMb R Rps et 3 heniz § &
4] - MetMb B R BF AR 30 2 5 e Aol 8 (microsomes) fe it 4t 4Y

(mitochondria)z. ¥ (Echevarneet al., 1990) - Arihara et al. (1990):&
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- ®HEF > EAF L % 4 FaF(immunoblottting technique)zz #
MetMb :® R fs =3R4+ 5 & f1* L& 3#« L B 2
(immunohistochemical technique)z 7 % % % A3t f R4 2 4 &
g1 b B e (sarcoplasmic reticulum) o (Ariharaet al., 1995a) - - & -
# 3] NADH £ cytochrome bs 5 2 » BB R e+ a0 5 =
#& : (1) NADH-cytochrome bs reductase #if-4t48 + 1 * OM
cytochrome b (outer mitochondrial membrane cytochromeb) ; (2)
NADH-cytochrome bs reductase i 4 5% cytochrome bs 2.

iT* @& MetMb ;& & = Mb- cytochrome bs 2 OM cytochrome b i

s T+ B 7 (electron transfer mediator) -
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L S R

- SRR A2 WG
(-) Rk dE
PRz Y CASIUEZ plemp 24 > k350

AREEE LA RE AR B 1R F o Sy S

Butcher boy, UK.) # * 35mmat p 2. %4 5 2 @ pis /4 > 4
Cz 7k ( TL-520R, TIT, Taiwan )&% * o % #5r & £ ik (5% %
/4 ik 1% ( Medical Freezer, Sanyo, Japan )1 # w8 &£ 4Cfs 2 35
mm ' P 2. R R R E Y o & VA - A LW
oo ;;]:»sn WBIFEE S 0 4o 10ml ZAGRB RIS H o

T ??J%*‘t’*?' RS E BF R eE 2 B A e B R
i;]:*‘ni‘é_fﬁﬁﬁ— BA @RS 2 pap ¥R E i G
F Pa R fE o ¥ Ping £ W5 10%(1 %) fe 25%(F ") 0 I A E

A 4cd (44 0025050 fr 0.75% fEAJSL » #F&HAIL £ A

#isrmrp B o~ R £ #5( Cure mixer, RAMOM-35, Spain )
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-

e fo MR p

4o x 10% % #; e x 250% %

NaCl NaCl

0% 025% 050% 0.75% 0% 0.25% 0.50% 0.75%

0~2-~4- §r6=x p7i3 HLiE%

= SR AT -

Fig. 2. The flow chart of experimental design.
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d oA EE R b 5] 10%fr 25% )i e AR g T I 1 A 4

(S /W’f‘—"iji v & lbﬁ]?\i,ll 10ml 73.’967 ‘L/p}?*ly » Bdvgp e PG

\F“\ﬂ

R 2R LR Al 05025 050 o 0.75%:hF i 4hia in
¥is3 > g 448 (Model : BT10, OMAS, Germany ) #-
HRMA L 90g £ ~ = 10cm 2 B A 15cm 2 Fp 4 > % 3t PS
FF ¢ R & (Polystyrene foam L-12) b » * PE e (2 - 4%
A7 ARk 20 & FH ) ¢ %48 ( Hand Wraper, ARC 250U/S, AR
B A P A )iEFE % L FPFE Y 4CE &% ( Modd

FPW-PA 865, Sanyo, Japan )¥ - & #ifi® &4 5 E & %2 B & 2

FURLEE TR ARREELRTEILARELES B

PARHPELEIPETRELRE B G ERE LN

SRR S ATC o MPREFE LRP PR R 5 T #%

R W ITR 2 B ERE: TREEFEALSIT % 0
24406 % P4k 0 Pl TR 2 F#c( Total plate count, TPC ) ~ e ik
i (pH values) ~ 2-£: = +* & F& i ( 2-Thiobarbituric acid value, TBA
value ) ~ 4 % ( Color difference test ) ~ "~i= F-v k & P T
( Determination of myoglobin concentration ) ~ % &3tz F-v
%( Metmyoglobin% )fe % 15~ F-v B R = ( Metmyoglobin

reductase activity, MRA )& o b ¢ &4 & S f— s &2 A 47
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( Proximate analysis) ~ -k # ( Water holding capacity, WHC) ~ 3t
it 4 (Emulsifying capacity ) ~ & F &3 Sensory evaluation ){- ¥

4 {8 ( Shear value) 4 7 °

S~ AT
1. - &= % & 37 (Proximate analysis)
= A.O.A.C.(1995)7 2 » & W43 e 2 & F-faok A ~ e

v i A s 2 EEF AV AR BAIESE e X

2. 3.2 /¥ (Total plate count, TPC)

P~ 11g etk &2 99ml 2 @ Fok o

KN %N

—h

( Stomacher, Model 400, England )i® & 2 ~ 48 1S # i = it % &
#c - 2 plate count agar ( Difco) » »t 37°C# % 48 T 12 % 4813 /)

Br 355 757 i FDA, 1992) -

3. pedk @ (pH values)
% Ockerman ( 1985 )~ ; p| = 2. » B~ 10g # &4 » 90ml
2. FZAg KR & 2 A 4is 2 pH meter ( MP320, Mettler
Toledo, Switzerland ) & #&ip] T2
4. TBA value ( 2-Thiobarbituric acid value)

iz Ockerman ( 1985 )= ;= | 2. o B~ 10g & & 4r » 50ml
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Tk o SRR L 2 A 415 R b~ ATml FAgok 2 3ml &
HE(HCI:H,0=1:2)2 HCI-5 jf i} Je &l (Antiform A, Sigma)
fedcdp® £ o 3t Kjeldahl flash #» Z 452 > Jc§ H Z457% o B~
5Sml z_ 7 4% &2 5ml 2. TBA 3#74]( 0.288g thiobarbituric acid /%
% 100ml 90%2 ke )it & 0 StiAokis ¢ F i 35 A4k 42
Fonoka g 10 2 4s e £ 0 A Rk R 2s( Spectrophotometer,
U-2000 Hitachi, Japan ) A;& & 538nm * jp| H = sk & ( Optical

density, O.D.) > :#% 2% 12 OD.iE % 7 o

. -k 4 (Water holding capacity )
% Ockerman ( 1985 )~ /2 ip| 2_° #g A ( Whatman NO.1)
B Ky fefos MERRIAB[ITEFY R igAiREFE- TR
Boi =P~ 500mMg fh F g 2t AP 4 o TR T 2R
A e o f1 % 15 R R R & ( Model MH-15, Masada
Seisakusko, Japan )*s 2 500 psi ( Pound squireinches, = T = v
2 E B IDIN® )R+ FadE 1l s HERLA > nLK
Hp Bl B s gk fI e e f R ( Polar
planimeter, Model : PLANIX 5000, Tamaya, Japan ):* & H &

Rl TR kA% B R &Y KR ol 2 e
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%f d k= (*HEFH—pP BEHAH)x 6110 x 100
( % free water ) &P Zkmg &

(% # : inch®)

%% & k(% bound water) = 100% — %p o -k

6. 51t 4+ (Emulsifying capacity )

% Ockerman ( 1985 ) = 2Bl 7 2 - B~ 250 #& & +4v 100ml
IMNaCl 3% > B m*r R & 1s » B~ 1250 R & 4 % *+ ¥ — 3¢
FEED > FER PRI = * T &2 (YuFong YF-370N, Taiwan) -
4¢ » 37.5ml IM NaCl> 2 & 5#y(8000rpm )> 4c » 50ml j# 5 -
B o0 E g 081.0ml e g B X BAERR
S ) F A EE S O RARDTIER e 0 2 3]0k T Aol By

jedid e B

¢ % (Color differencetest)

% Mean et al. (1987 e ;A i3 {8 e 2 o K g Hicl
WREBEFIRPTHEAS 2 F o L aJTH 52 color system
% CIE L.ab.# % » 12 d Z3+( Color and color difference
meter, Model TC-1500SX, Tokyo Denshoku, Japan ) #p] %> ¢ £
-4 % L 45 ( Standard plate, X=94.05, Y=92.04, Z=110.35 )&

A 4 ZaRBRE(L*Y ) d2d B(a )few 4 E(D*) >
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BRI LR T B B L - TEHEL IS K o

vt F-v & B i 2 ( Determination of myoglobin
concentration )
i Ockerman ( 1985)~ ;2 il 2_» L f P~k & 400 > #- &

¥ >3 8 ( Model - HG-300, Hsiangtai Machinery Industry CO.,
LTD. Taiwan )p - i 4 80ml Z45-k » B #3595 3045 - ¢
4R A s ( Universal 16R, Hettich, Germany )5,000 x
gags 15 448 - Jro fs b i * g i ( Whatman No.1 )i g 5

= o et 26ml FAO R F iR o el F R ALY 40 50m
Ak EAFAR RO Lo foilip b B o e B iRk S B
3t 14.5°C( 58°F)adF 20 »~ 4518 /4 frfrilfip o @ * » kR R
( Spectrophotometer, Hitachi U-2000, Japan ) &4 £ 555nm jp| =_
z_ o AI* ooyl §-v ((Horse heart myoglobin, Sigma) = 1%

B 4(0.1,0205mg/ml) e 3-8 23 4o

mgivizdv Igths = (Mg A&y P §icizJoo (e £
Iml AR P Btz Fow hEE) x (Ml p k5B RESD

FRIQHEEDEER)

9. ¥z 3-v % ( Metmyoglobin%o )
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iz Chu et al. (1987 )4 Trout ( 1989 )z. = j* 3 ¥ » ¥ % PR
Krzywicki ( 1979 )f- Goldbloom and Brown ( 1966 )z = i* 3+
B oo 3 E4eT ol

P~ 30 tk & 0.04M gipi ¥ fb=% ( phosphate buffer, pH 6.8,
in0°C)1t 117 2.2 B3R & > 1235 #%( Model HG-300, Hsiangtai
Machinery Industry CO., LTD., Taiwan )10,000rpm =% 20 #; -
RisEE N 4C- ] Bdiis g ks 2 3248 ( Universal
16R, Hettich, Germany )+ 4°C » 5,000 x g &t 30 4 45 > #-#
{8 S b ki 1 Whatman No.1 g B iy 0 B8 Jpon ok
T v ¢ 2+ ( Spectrophotometer, Hitachi U-2000, Japan )4 %] >t &
£ 525nm > 572nm 4= 730nm p] H %k @ ( Optica density,
OD.): #HZEF » T aNFE
Metmyoglobin% = (1.395— {[{A572—( A730 x 1.45)) /

(A525—(A730 x 1.73)]}) x 100

10. %Ml 3o iR R e s (. Metmyoglobin reductase activity,
MRA)
% Yamanaka et al. ( 1973a ) ~ Lowry et al. ( 1951 ) -

Al-Shaibani et al. ( 1977 )4 Faustman et al. ( 1988 )= 2 i3 :¢

fgfFz 0 AR A FHIv o RRprie TR Fd
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( Metmyoglobin, Met-Mb ):& & » #& % = "~ F-v ( Myoglobin,
Mb) » ** 406nm ;& & T B 2. Met-Mb s ok 5 & i
Fe*Mb + NADPH — 2F¢“Mb + NADP" + H'

T3 E 40T

(Afepr ke @l w 2~ 3g 5o 4 » 3B E 20mM BipL % e
( Phosphate buffer pH 7.0° 2 1mM EDTA, 4C) >t 4C™
2R L A4S > 18 kiR s A 38 ((Universal 16R, Hettich,
Germany )*+ 4°C, 5,000 x g ™ #t~ 25 4 480 TR 2 b iR
TEAREEE R

(B) % M3 viz Fov enfd it I BRen g o vuitis Jov ((Horse heart
myoglobin, Sigma) > *# 50 mM Tris-HCI (pH 7.0):% % = 50
mg/mL =k & - & 12 15,000 x g &g 30 A 418 Bt ik
FI * & 3 & £ 5% ( Sephacryl S-200, Amersham, Hong
Kong ) g fL & ¥ Aigidst 39 F itk % BioCAD 700E,
USA)F i > s iv 2 goti b Jedh 18 0 10 3w Fipla
% = ( Protein Assay Reagent Kit, Bio-Rad, USA )ip| 2 # &k
B o

(C)p% % & e =t B~ 0.63ml 2. 0.2 M gifis 4 tb=% ( phosphate

buffer, pH 7.0 ) ~ 0.021ml 2. 0.1 mM iy * §( Methylene
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blue ) ~ 0.1ml #e % % /% 4= 0.105ml 2. 0.625%% |+ 3 ~/= F-v
( Horse heart metmyoglobin )=t 22 & » & & ;’li,’lt 4v 0.2ml
2. ImM NADPH ( Sigma ) s B 4> 1 & %k & R 3+
( Spectrophotometer, Hitachi U-2000, Japan ) % 406nm s %
TR T H S AP Bk E g o

(D)[:cy SET el WLMEN=S SEYcERAEECY il MR S SRR
ME -1 BREEEHLIECTRLALDCT-24p i BR
0.625% 2. M vz v 22 2% & - 1 unit = 0.625%

Met-Mb / min -

11. B F &3+ Sensory evaluation )

g p Cardello et al. (1983 )en= = & 4720 o & &8 *
% 45(SO-1100> & PP > » 8 Yhed > * FRIPIED P W F
BiE 75CH » 2 4pk ) 2 p B(2xIxlem®) > A BT
FE SRR A R Mo 3R feitd REFTA o
= e Fl(T-pointscale) 0 23R P & R RACT D HOR G Y
R rird 2 4§ 1 0 A1, 7 & 5kt 57151
R S R L T LA 8 VRN ey o
o lAAtEiz T AL ARLASAT Y R EA

Sy BER LA SR E T A SRR R R P L
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U PR FEMTR LA SRR T A G RE K o

12. %' 4 i&( Shear value)

PGB se(SO-1100 w P E » 24 )i wERE
75Cis » 224k + o) 22 B B 2xIx1 cm® ) > 103 P % ik
( Rheometer, Model NRM-2010J-CW, # & 1 ¥ k5% ¢ 4L > p

> ) & it 3L ELz 7 AldER 0 2 6 ecm/min 2 i R ¥R &
FogErR 27 0 W (0P T 34 B ( Rheometer, Model FR-801, 7 #+
I ERFEA P A )Rl o PlEEAE SR AR E

(kg/em?®) -

Z WK E B A

PR = >3 15385 ( Completely randomized design ;
CRD )z %] % % 3+ ( Split-split plot design ) - " 7 P55 7 & &
3 %(Wholeplot) » # ¢ % -4k & 2 7 % ( Moderate plot ) -
PP e X #ch ) % ( Sub plot ) o Bl % IE P AR 2 Bcdp Al
Statistical analysis system it & & gic 48 ( SAS, 2002 ) i 4 70 T
vl — SRR AN 42 38 (GLM procedure )iE 7 A B R JE R 2. £ R
t 2 4p MR = o] T 2 T 9 E ((Least-square mean )R]

TR IR e T 2 [ ehE B



\

L~ RB%EHw

— o~ — B AL
Z Y T‘*i}h‘%@iéﬁz"]&*‘v%"?% Bz efmp - e 2

B ot - 17 o A A7 5 5 B (10%fr 25%) ik 4 0§ g

\F“\ﬂ
Eir

BAB R Sl B8 - a3 o kA g
PR &7 B end ed T S F 1L 40 (0% ~ 0.25% ~ 0.50%Fc 0.75
%)ﬁv@fﬁﬂ_%gﬂai 25%ij +r 0.75%% it 4 chpk p 4tk & 3
2+ 3 R IR % (p<0.05) “F > H-k A fode Fn 3A E i 5 B ¥ (p>0.05)
FEZR oM ERAERY FZEr I eI Ea g AR
(p<0.05) » Mg p Aiendoe Tz ERF > F 2 ~ BPqRp A
Ea A S N IR s S RN R ol U o B
B HB(p>0.05) - #aEp e s @ T o Miaehg ERF 0 F D
PLFCiS > Ao e 3=~ ok BEF S(p<O.05) L Ap B - ¥z 7y
BRI G B F(P<O05)f 4p M AL FET EEF L CHKR D
+ A& A (p<0.05) -
b= a b Z R R 10%NFE R A R R RRAE 4

FIRJL > % 82 HUffman(1981) 7 £ +v 19614 & 1t 4h g2 o
f o Bk A s afede e L B Y S AHEF o o E

25% ek oA > Bk A SRRy A2 e Fou cn T dad i oo 2
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Lo F RSB I R TRERE A R
Table 1. Effect of NaCl additions on proximate composition of
pork patties with different fat contents

Treatments

Crude
Fat NaCl Moisture Crudefat protein Ash
CONMNCL ORI O W (7 N LD
10 0 66.07" 13877 1944 1.02
0.25 64.40° 1425 1821 114
0.50 65877 1343° 1861° 1.34°
0.75 65.90" 12.84F 1839 1.82
25 0 57.089 24739 1498 0.84°
0.25 56.25¢ 2348% 14917 0.91™
0.50 56.099 24.89% 15881 1.08%
0.75 54.28° 24349 1476 1.52°

AR R S

T 7 E¥FLE (p<0.05) -

Pt : Different lettersin the same column indicate significant difference

(p<0.05).
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Keeton(1983) # #7 b % 75 £ (20% ~ 23.3% ~ 26.6% - 30%) 7 {

G % Ap iz 0 B At 5 0 R 23.3% r 26.6%:ni R L B o A

A FEAAS FRR AL ERBTORE  F 4

ARG EHNaC)Z S B8 & BT (CuMg £)%ES o ¥
g

PR 3510 3 420 RIS

TR G ARt E e ARF R (BZ) CEFET R
Bl e Mg fr3 Bk A2 A 3 2 PR %
(p<0.05) ° %% 798 10%:rfEp &5 » 2 B R & (L4 il e
it Flicenid B ¥ 3 A (p>0.05) v AsdainE BT 4 4.47
Log CFU/g > e % 3 "|EF PP 3 R R chdf 4 5 2 IR %
(p<0.05) » P75 1 % TR AEERF 0 THL 7.28 Log
CRUIg - 7 a8 25%:hpE pt 4 e % 0 % 342 st 355 4.08 Log
CFU/g> & % 6 % B?F-*péjﬁzi 395 735LogCFU/g» B 7 Y4 kR

JrpF G PR gt 2 2 8 10%Fp S %R o

38



RS A RS AL S LR RS e GE S 2
Table 2. Effect of NaCl additions on total plate counts of pork
patties with different fat contents

Fat%

Overdl

NaCl% 10 25 means
Log ( CFU/g)

0 6.181" 5.852%4 6.017°
0.25 6.116" 5.872%4 5.994p
0.50 6.090°Pd 5.808% 5.949°
0.75 5.930% 5.986% 5.958°
Overall means 6.079° 5.879?

& - AP AR FA* AT EF LR (p<0.05)

POl fe—- ¢ 232477 ¥ L2 H(p<0.05)

&b Different lettersin the same row indicate significant difference (p<0.05).

Pa  Different lettersin the same column indicate significant difference (p<0.05).
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Log CFU/g

Log CFU/g

NaCl -0 %m0 . 25490 . 50908 . 7 5 %
s -
-k
6 k
s F
4 b
3 | 10% Fat
>
1k
o \
(@) 2 4
NaCI -0 %0 . 25490 . 5090 . 7 5 %
8
7
6
5
a
3 k
>k 25% Fat
1k
o .
(@) 2 4
Days

Bl= ~ & L4z pdCT v P FHI P 2

Rl

Fig. 3. Effect of NaCl additions on total plate counts of pork

patties with different fat contents during storage at 4°C .
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PELEY kAR g B e fied fend £ (Banwart,
1979) » A p W&k sz £ & kA 7 & f 4p B (Ockerman,
1982) » % fqir g B EMPEF S kA frdd B Z EAPHIN B
e A BT 2 RA A W& g £V 0§ R
HprR % 7 (Reaganetal., 1983)-d £ - ¥ 1 {Har> 5 5 # 10%
SRR KA R TR g R 25%hR g 4 ki
By 04 A A 3 RS HiE(p<0.05) » BT
IF 06X LR EEPEP005)(drk = #rm)e— dm T 0 F 1L
BT LR E RS B et R AR RS
A & 5-7%:F P FhT oW i Bl A gk
(B> 1987) « tfsped ¥ & ¢ 1 o i e L5%4 1400t b 0%
0.5%7fr 1.0%:h14 + 4 gl i > § i id o Foe & (£ 0 1994) « e
Ladepp 252 b & 4Dk B il d 47 b gr

R EEFOLR S SRV AT & AR MY 1% AT

k2 R B < 0 3 K I R vk (B 0 1999) - Means
et al. (1987)% Ernst et al. (1989): Adph o rEep W&
L é‘r‘%éfﬁ%‘»fti%-,ﬁ’iflwn 1.4%% i 4 % #w,] be R b T L

AP MA AMER DE AR AT Hilkd 4 £ A Pl
P T T

H] e B o
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22 pACHGTYRFHI R ZERE #042 REALEE
Table 3. Effect of total plate counts® of pork patties with different
fat contents during storage at 4°C

Storagetime (Days)

Fat% 0 2 4 6
10 4.466% 5.668" 6.893“ 7.289%
25 4.081% 5545 6.532° 7.359%
Overdl 42742 5.607° 6.713° 7.324°
means

At mLog CFU/g# 7+ ©

ad i - 5¢ AR FA LT AEF LR (p<0.05)

Profp—(3d 232477 B¥FL PR (p<0.05

ad  Different lettersin the same row indicate significant difference (p<0.05).

PT Different letters in the same column indicate significant difference (p<0.05).
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Z > R e

d vz !Lﬁl\/}%)ﬁm/] ST R R R AP B2
PEE T B lieEgEF 7 mEfrs FHRRDT B
7 T A R (p<0.05) » M Pq g p A RdR BRI > B Fqihp AR
B ERRE CF A RR S R AR ET o F

N BRT YR HI F Z LR SRR R TR

e R FRER R ERER Aopkek £ 7 8 ¥ (p<0.05)

-

SRR GFIT RO R L 04 EFEL o
% (p<0.05)° X % 6 % {5 Bl&g F T % (p<0.05) - &7 "5 & 10%:1
Fep A o & (4N OE RGN 4o R B T "% a8 % (p>0.05) &
U4k B B 0.50%Fr 0.75% 0 % » ApF 31 % 6 % BF > fhdk

4 2 Ik % (p<0.05) > H # EJE B PR & T IF T R Bk

dem 5 1 (p>0.05) o 5 g B 25%cpE p AL WEE & AR R P
1S Rk T AR (PP0.05) § I EF I 3 e b
FAIAAETRSORG LY 4 AP R ek E
(p<0.05) > % 6 % {S%E2 T 5 o

ERGER G CQRJJT ek A Hikde B M F 2 C4k
Bind A a T Il % o Keeton (1983)3F + 45 1 e ¢ i

1% 4hpF > Hpbdk B RS RG LB AN 3
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RN NI e RN RER R o Ay
Table 4. Effect of NaCl additions on pH values of pork patties with
different fat contents

Fat%

Overdl

NaCl% 10 25 means
pH values

0 6.352% 6.408"" 6.380"
0.25 6.253% 6.355" 6.3049
0.50 6.189% 6.326°° 6.257°
0.75 6.174% 6.307%° 6.240°
Overall means 6.2422 6.349°

& - AP AR FA* AT EF LB 1 (p<0.05)

Prifp—- e 2k32 477 8% LR (p<0.05)

&b Different |lettersin the same row indicate significant difference (p<0.05).

Pt Different letters in the same column indicate significant difference (p<0.05).



NaCl| 0 %0 . 2590 . 509 . 75 %
6.6

6.5 I

6.4

6.3 &
/"
6.2 -
6.1 F
6T 10% Fat

NaCl -0 %®-0. 2590 . 5090 . 7 5 %
6.7 r
6.6 I
6.5

64

6.3

6.2

61 r 25% Fat

Days

Ble ~ & e adCTIF3 P RHE IR ZERP

Fig. 4. Effect of NaCl additions on pH values of pork patties
with different fat contents during storage at 4°C .
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Aadk @5 F130HcA b end B fhdk BRSSP > © 4 2 P
AR A B E T 3 R ApM (> 2001) 5 AR
4 OBER o MO EpEp ML G B F EFE CHRR e P

BTE LA B S EREF A CHER L DA T 3

(41:3

PR B ARG EREF A AR R PR S A T R 28

|-

-

¢

AR R FIT LR A TR G R BELR 6 T 4 e

e 3 AR O RE LRI RGETEELR T 550 UR

4

$PTHCL Je B R % o (1990 5T RS R F 4 B e F

-—_\
—
-\

Fafny A Hplde @ SEFRT PR A H A

>

PPl ® - X3 THOR R ARREFIF IS 63 ER

2 F TR T oA A R e d BN TR

7 ~ TBA vaues

) !‘*fﬁwf}z)im/"]‘*‘cﬁ‘ * 7P E k4 TBA values

\\\

7
-~

Fofded T o A g gl o 44 TBA vaues il B ¥
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Table 5. Effect of NaCl additions on TBA values of pork patties
with different fat contents

g

g

Fat%

Overdl

NaCl% 10 25 means
0. D.

0 0.019% 0.017% 0.018°
0.25 0.016% 0.018% 0.017°
0.50 0.018% 0.020% 0.019°
0.75 0.030d 0.020% 0.025¢
Overall means 0.0212 0.019?

& - AP AR FA* AT EF LB 1 (p<0.05)

POl fp—- ¢ 232477 ¥ L2 H(p<0.05)

&b Different |lettersin the same row indicate significant difference (p<0.05).

P9 Different lettersin the same column indicate significant difference (p<0.05).
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Fig. 5. Effect of NaCl additions on TBA values of pork patties

with different fat contents during storage at 4°C .
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A 2 (p<0.05) ; # s g M F & Y40k R fobv 73 X Sieendiy 4o T
7 A EF L R (p>005) o 7 g & 25%<0r AL E PT i X feD
5 4 TBA values 3 + = 044 (p>0.05) » A 0.75%3% it 4 ek
BEpPFFI % 6% F BF nTBAvaues: i 7 & ¥ (p>0.05)
TBAvalues % g Jr§ it fepcde &k ddpihe 4 R Rl @ 3
P = B B A oig RIS E VIR S A s s
§ i 24 7 - pg(malonaldehyde)sh& - % & 4 e = g § Pl 2
LREEA Y T L R d b e RS SR g
PPEA R S3BMMTRIESLE R BEAF AT CRRT L
3P AEA T & AT e BT ¢ IRER Fehy 4 B
ERERV S AR A L e R LS B L G
A SehF CREpT(M 0 2000) 5 FOvh & (L 4T R R R B
CEEEEE S H R TR F Mg g PR R R B0
g it 5t # (Richardson and Hyslop, 1985) - Anderaen and Skibsted
(1991)#r Keeton (1983)% 47 &t » v 1% 1 40t if FE P 44 &
P73 PP > TBARS(Thiobarbituric acid reactive substances) =
TBA values 7 & 7 & % + = «3 % ; Huffman et al. (1981) R4p
B0 BEF 0%-1.5%% it 4p k& e 2 TBA values 3 2 &M}

< ¢34 s Rheeand Ziprin(2001) 47 1> & i gh 74 s A5
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Fig. 6. Effect of NaCl additions on water holding capacity of pork
patties with different fat contents.

ac: 2k F* 477 HF LR (p<0.05) -

ac : Different lettersindicate significant difference (p<0.05).
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Fig. 7. Effect of NaCl additions on emulsifying capacity of pork
patties with different fat contents.

ac: 2k F*&77 ¥ AR (p<0O.05) -

ac : Different lettersindicate significant difference (p<0.05).
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Table 6. Effect of NaCl additions on L-values of pork patties with
different fat contents

Fat%

Overdl

NaCl% 10 25 means
L-values

0 53.87# 59.55 56.71
0.25 53.28% 58.69% 55.99¢
0.50 53.74% 58.24% 56.00¢
0.75 51.18%® 58.21% 54.69°
Overall means 53.012 58.68°

&b i - 5d AR FA LT G BEE LR (p<0.05)

Prifp—- e Ak3* 477 % LR (p<0.05)

&b Different |ettersin the same row indicate significant difference (p<0.05).

Pt Different letters in the same column indicate significant difference (p<0.05).
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BN~ & i adCTIF3 P RHE IR 2 ERP

Fig. 8. Effect of NaCl additions on L-values of pork patties with
different fat contents during storage at 4°C .
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Table 7. Effect of NaCl additions on a-values of pork patties with
different fat contents

Fat%

Overdl

NaCl% 10 25 means
a-values

0 3.468% 3.473% 3.471°
0.25 3.436% 3.656°M 3.546°
0.50 3.797 3.700 3.748¢
0.75 4.489" 3.977* 4,233
Overall means 3.798° 3.7012

& - AP AR FA* AT EF LR 4 (p<0.05)

Prifp—- e 2k3* 477 % LR H(p<0.05)

&b Different |lettersin the same row indicate significant difference (p<0.05).

PT  Different letters in the same column indicate significant difference (p<0.05).
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Fig. 9. Effect of NaCl additions on a-values of pork patties with
different fat contents during storage at 4°C .
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Table 8. Effect of NaCl additions on b-values of pork patties with
different fat contents

Fat%

Overdl

NaCl% 10 25 means
b-values

0 18.07* 18.28% 18.18"
0.25 17.97% 18.34 18.16"
0.50 17.57% 17.65% 17.619
0.75 16.21% 17.84°° 17.03°
Overall means 17.462 18.03°

& - AP AR FA* AT EF LR 1 (p<0.05)

Prifp—-Fe 232477 8% LR (p<0.05)

&b Different |lettersin the same row indicate significant difference (p<0.05).

P Different letters in the same column indicate significant difference (p<0.05).
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Fig. 10. Effect of NaCl additions on b-values of pork patties with
different fat contents during storage at 4°C .
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Table 9. Effect of NaCl additions on Myoglobin contents of pork
patties with different fat contents

Fat%

Overdl

NaCl% 10 25 means
mg/g

0 6.187" 5.140% 5.663"
0.25 6.011°° 5.317% 5.664P
0.50 6.523" 5.714% 6.119
0.75 6.668" 5.908% 6.288"
Overall means 6.347° 5.520?

&b - 5d A FA LT BEE LR H(p<0.05)

PS i - 7% 2 FF* 473 BF LR 14 (p<0.05)

&b Different |lettersin the same row indicate significant difference (p<0.05).

Ps  Different lettersin the same column indicate significant difference (p<0.05).
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Fig. 11. Effect of NaCl additions on Myoglobin contents of pork
patties with different fat contents during storage at 4°C .
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2 #F

Table 10. Effect of NaCl additions on Metmyoglobin% of pork
patties with different fat contents

Fat%

Overdl

NaCl% 10 25 means
Metmyoglobin%

0 25.36°° 22.75% 24.05°
0.25 30.88™ 25.72% 28.30%
0.50 28.24 26.75™ 27.50¢
0.75 30.18™ 28.92% 29.55"
Overall means 28.67° 26.03?

& - AP AR FA* AT EF LR 1 (p<0.05)
Prifp—-Fe 232477 8% LR (p<0.05)

&b Different |lettersin the same row indicate significant difference (p<0.05).

P Different letters in the same column indicate significant difference (p<0.05).
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Fig. 12. Effect of NaCl additions on Metmyoglobin% of pork
patties with different fat contents during storage at 4°C .
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Table 11. Effect of NaCl additions on Metmyoglobin redustase
activity of pork patties with different fat contents

Fat%
Overal
NaCl% 10 25 means
Residual activity
0 0.080% 0.085%* 0.082°
0.25 0.083% 0.083* 0.083°
0.50 0.090% 0.085%* 0.087°
0.75 0.083% 0.086%* 0.085°

Overal means 0.0842 0.0852

&b - 5d A FA LT BEE LR H(p<0.05)

PO - ¢ 232 477 BE LR H(p<0.05)

&b Different |lettersin the same row indicate significant difference (p<0.05).

Pa  Different letters in the same column indicate significant difference (p<0.05).
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Fig. 13. Effect of NaCl additions on Metmyoglobin reductase
activity of pork patties with different fat contents during
storage a 4°C.
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Fig. 14. Effect of NaCl additions on Myoglobin contents, and the
proportions of oxymyoglobin, myoglobin, and metmyoglobin in

pork patties.
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Fig. 15. Effect of NaCl additions on Myoglobin contents, and the
proportions of oxymyoglobin, myoglobin, and metmyoglobin in
pork patties with different fat contents.
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FL o RN EFCRHEIRRFTEZRE AR T SRS
Table 12. Effect of NaCl additions on sensory evaluation® of pork
patties with different fat contents

Treatments
NaCl Overall
fat (%) (%) Tenderness  Juiciness  Saltiness acceptability
10 0 4.002 2.752 2.002 2.502
0.25 4.502 3.25% 3.00% 4.00%¢
0.50 4,252 3.50%® 3.75«@ 4.00%¢
0.75 4.502 3.75%® 4.504 4.50°
25 0 4.25% 3.25® 2.50% 3.00%®
0.25 4,502 4.00% 3.25% 3.50%¢
0.50 4,252 4.00% 4.50d 4.50b¢
0.75 4,252 4.25° 5.00¢ 4.75°

AtdicR C1=1RA > T=1Rdc; F A l=tgic o T=1R P WA 1=
B T=1k  REXR 1= R T=1%E B -

A . Tenderness. 1=extremely tough, 7=extremely tender; Juiciness: 1=extremely
dry, 7=extremely juicy; Saltiness: 1=extremely not salty, 7=extremely salty;
Overall acceptability: 1=extremely dislike, 7=extremely like.

ad: 7Y AR F* LT BEFLER (p<O.05) -

ad ; Different lettersin the same column indicate significant difference (p<0.05).

82



@ b a4 o Neer and Mandigo (1977) 4R £ R4 &) & 40k
Behtd gl gy sl A s ftea
Huffman (1981)it— # @ % » A€ B p £ 2 g (L4 ER
(0%-15%) /32 » 2 5 P Mi=h g F & C 4 kR h 2 7 3
o AFEBR B AMTL Y CBRARTEFL PR A

A g o R 2R F AT ARG AL CHTERENHRBRE A

e
d
s
WY

PR S TR & QR g A P R R R
(F > 2000) - % < BEm > 3 b § P Benprp & g R3EA b o

b EE AR R G 2 @ R b SRR o

NN

; H
pid

7
-~ "

=

AREARRSDFERREIR AR ST

b

FheBl L w i oA b g B AT B EF L
S e @ T AR 5 2 3 B (p>0.05) 0 SEF & 14k B e

b4 Ak A E S G £ B (p>0.05) ¢ 7R 10%:hk p

(p>0.05) ; 7 "5 & 25%7k p &2 T 4 B R REE & (AR B
dv @ T % B % (p>0.05) o
Pty R BRI SR A AT gk 4 - Berry

(1992)F% 5 47 1 > #4775 75(0%-2006) 8- 4 i T8 44} 129

83



2050
b
2000 F b
b

&
g 1900 } NaCl
~
S b 0 0%
()]
E| 00 0.25%
3 I 0.50%
= a W 0.75%
8 1800 }
e
)

1750 F

1700 F

1650 - .

10% 25%

Fat%

B+~ % RN S FRE R AT B2 BT
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Effect of Sodium Chloride Additions on the Quality of Pork

Patties with Different Fat Contents

Abstract

This study was conducted to investigate the effect of NaCl
additions on the quality of pork patties with different fat contents.
Pork ham and fat was ground through a 3.5mm plate. Patties were
make into 10cm in diameter, 1.5cm in width and 90g in weight, and
NaCl was added in to patties with different level (0, 0.25, 0.50 and
0.75%) respectively. Patties were wrapped in PE film with PS tray

and stored in 4 . Samples were taken for analysis of proximate

composition, functional properties, myoglobin variation and sensory
evaluation at O, 2, 4 and 6 days of storage.

Results indicated that patties with different fat contents had
different water, crude fat and crude protein content (p<0.05). Ash
content were increased with the increase of NaCl level (p<0.05). The
total plate count (TPC) were not change with the increase of NaCl
level (p>0.05). Patties with 10% fat content had higher water,
protein content and higher TPC than patties with 25% fat added
(p<0.05). TPC of patties with different fat contents increased during
storage (p<0.05). Patties with 25% fat content had higher pH value
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(p<0.05). Patties had lower pH value above 0.50% NaCl additions
(p<0.05). Patties with 0.75% NaCl additions had significantly higher
TBA values (p<0.05) than patties with 0.50% and below NaCl
additions. The water holding capacity increased in patties as NaCl
additions increased (p<0.05). The Myoglobin (Mb) contents of
patties were increased with the increase of NaCl level (p<0.05). The
Mb contents of patties with 10% fat content were significantly
higher for treatments above 0.50% NaCl additions (p<0.05). Peatties
with 25% fat content with 0.25 and 0.50% NaCl addition had the
highest Mb contents (p<0.05). The Metmyoglobin% (MetMb%) of
patties increased with the increase of NaCl level duing O to 4 days of
storage (p<0.05). However, the Mb contents of patties increased with
the increase of NaCl level during O to 2 days of storage (p<0.05).
The MetMb% was not significantly affected in “a’ values during the
initial storage times. The sensory evaluation of juiciness, saltiness
and overall acceptability had significantly increased with the
increase of NaCl level (p<0.05).
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