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Fig. 3. The certificate of origin and production farm from Kagoshima
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Fig. 4. The production and circulation system of Kagoshima black pig.
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T TERE XY FRP

. 2 Fpd Sz RfLp

Schivazappa et al. (2002) & 474278 5082 Erh 2l & ehd L ¥ 2 gofr L g
A BB R L Rl st VR g N ’-"%;]5'335 $ B erwep #g35( Intramuscular
fat, IMF) % k4 > fiSark A ~ By 2 fde i § (2003) £ 27 2L %
Fend VG RFDORBE S By § o Elliseral. (1999) #F ¥
Pt R A b e o IMF £ B AR 4 > X BfEH A2 IMF B3
R ERR A RLIF o EaGR 2HWAEZ IR EIPY AT
ok HUE sy g L8 RS ] WUR 3 o Brewer et al.(2002)
A7 H % s & (Pietrain) ~ HiE 2 B R e A AfE2 AR FRPR
LB F BT A Eoa " E e (1986) RIATT A R SfERE LA K
LSRR RS EA R AR AR SR RAEL LT >EFEORTELILE >
Emar>HiEn iR S8 3 883 ®E Eenp 4 R Enfilt ef al.
(1996) » WS fB g T o PR LMap B S EPEnd By R
My 4 B2 RS R AR P SRR R MRS TR O
Ao dle sty ¢3S USAER F &FF 04 % > Guerrero (1996) 27 e
SR LAV FRAER ST BB R R VR rRE A A
Xy FRG ERB AR AR (2003) » FIRZ G K Ragcpe L =
SRR A REB R A T R iR R B R R R B gt vh
Petron et al. (2004) Rldg Ji @ fa v f1 5 2 fdcpe VA 2 8y WB 7
7 sz £ o Estévezetal (2006) #-= 1 J1 3 2 g @] = % B soAB 4 5 (6 A 478 o
TRAS I RASFTRE DI E BT AR CHE AT BRI E R
enp BUE SR S U 08 A G fer AR 0 3 (2003) 4 47 p AR 2 E 2R
PRIARES AFHF FRpi 22 g frhs Mo
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2. REP 2

Fas etk is R —z’gﬁnﬁlﬁlr’r’r’r‘?& ?’—%%T‘;u‘\%wa#@“’m" A
TRA SRR AR AR A Ak L WS S f3 3R kRS

Bop 24 2Fenie 1 ik bl4od Fok4 ~ F phdg @ (Hamm, 1973) 5 #

}1«

fedk B3 ¥ A 65~68 2 F » AFpRFEMT ERNL F BB F (70%
L) iRt ER A & fise ehgt v 4 (Kramlich, 1978 )0 & % 34 A Ui A %
BB 2 pod it 4 SRk 4 2 R F € F fF ihk I (Plimpton er al., 1991 ;
Moore et al., 1992 ; Lan et al., 1993 ; Rees et al., 2002 ) > 3@ 4G p i ¥ S8 &
A5 FFAZ LRI AR AREFEFP RIS 2ZR G m v
PARREl BT @ Y FRERRARREE g R EEERE X
o2 RHME MERKRBERE HAFFAETPHERD 50 FEFLR
AP SR MY 2% (5 0 2011)-

ARE AR Tkt AR AR AT SOREE B BRI EE
v o~ A 8K~ %ok (Pale, soft and exudative, PSE) » PSE p F] i,k # # 4 2 j§F -k

% % (Kauffman, 1986 ; Maribo et al., 1999 ; Moya et al., 2001 ) » F]}* &
ALY B€ WA EFF LA £ (Cookingloss)» ¥ k4 2 22§ &% F41 R
ALp R F (o 1988) FHRH G Rl @ > BIF AL F e WA F K
iR A E B ESE A EE T LR Ven der Wal ef al. (1988) i i
™ PSE p @l HEFAE LT R 30 4% 32 fE gt
O’Neill et al. (2003) # 7 &+ > * PSE f #r@l = el Bl — denp f Vil 5
f i ey 8 5 (Sliceability) % fiP-e%3 F § it i# & - Honkavaara (1988) = iy
2 PSE P iRk E X o BEREF 0B S 5% M A dgizp (Dark, firm and dry,
DFD) g % = 2 38 5. » d > DFD p fedk @B ~ Wk fadds » Fla i
Eig A e HBW RS B R TG M BRI - 7
Filxr g a4 %5 gl T (450 2002) -
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AP FGREG A -I8CHkBET o B K€ G e > Verma et al.
(1985) % 71 > b ik b LpTiRiEse? € A 2 fask @+ 2 /g T s CHAPTIR R 8B -
T4 ETSE G FRERESSFREFEDLN LR E LG £
WRIR G0 2 A R EEIR S § BLUR R e LR R E KR 4 o g B R
N~ o B RSS2 RS % (Wagnor and Anon, 1986 ; Banon et al.,

1999 ; Wang, 2001 ) »

3. RAEE 2Z&EF

@ i g

WAESFERPE 30 T2 78 RPERFAPY <~ OB G 59 TRIEE
R 2 F i R R B TR E R4 FEE
BASEFTEERE (Flem o> 1992) FA RpLp ¢ T RAER g ROE B
P FRERPrREFFSE AR ELFGRE I L FD 2 2T 8
RN BT e Fé“mjﬁ#@ (Salt bridge ) :# 3| #3% (Schut, 1976) » % F g:d
pH 5.5:c% 3 pH 4.0 2 4 » vt A F|fbde e mtp T 2 5 0 ika @ vush
Rz 2 R4cs > @@ { §evka 39 (M- 19925 Hamm, 1960) - Rl p 2 -k A
/39 B 7z £+ &] (Moisture/protein, M/P) 7+ & &R B U &2 &F > 2 R R ¥

(United states department of agriculture, USDA ) ¢ #]® &k~ 7z & » H2 sl
A Gd bR SRR RAERE Y e B9 TR X NERFRAKE Y kA
FEOFI O EREEFRFEFLNF WEN T ERY B 10%L G4k E S
A AN R TG FA LA E R RA/F9 B E > Ockerman
(1985)#}5 Do R RN R E ey ARl kA /R R E(E- )
Vo R Rl e Bz v H AR (£ ) A2 A EE S B (Two-toned

meat) * Migp D EE S AR 2 F35 5 H (Rustand Olson, 1973 ) » pt 314
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§ S EUmRE R kBT 240 o wa PP RFHRE FRELN

a5

2

a5

d G mA 2 LB (40 1986) 0 § (2009) R LS A 2

RETL MG BEFR RSP AFEI AR REAIE 0 R R
XEZ 0 RREDLR F i ifd g 2RI PEERA LA R
B2 I o BT H A A K2 KA E o Prusaand Kregel (1985) 4F 4 ™45 1) >
mErEd AR p Sk UE AFI FFHFLE ORI P F A
H2 - REFFEE > TP AR MV R ERE S B M

2 phk i

fadg Eeng it g ALY SVARRLE THY2 £ & ficdy (Fernandez et

2

al., 1994)’f'35f;’%§é“f’§§'li'fié‘ﬁﬁﬁﬁﬁfriﬂﬁ%“i'fﬁ‘l’“ ¥ VR4 R
¢ s pEfizt* (Glycolysis) # Fpc P saff > R EL - | PRI ET S 3
S3~58; B MEeEZ LY g3 RN FARSFEE Y TR
O FAFRRME MR PR EFE RS SR I FE TS SRR E R
By itz ey 2 LR (Addiseral., 1974 5 Joo et al.,2000) » & %% f&
2 RALE RS FEE Y ~ A4k~ %ok (Pale, soft and exudative) T 5 PSE > #
* PSE f i RLp pFodvRA kv 2 ’*‘”’“]\3‘” 2ZLBFEF S FBF M R
it 4 2 &_(Bendall and Swatland, 1989 ) > ® F]¥“p Fov B e > vupg dovd 0L
MEAAIrG] > EAERS 2 AN FEA DS AT R ER S
( Kauffman, 1986 ; Maribo et al., 1999 ; Moya et al., 2001 ) » F& (1992 ) il F
FER 2 Phdk Y S2~56 2 FF > HiRokd mEFLR > AR E X S8 PFRK
ARIEERS oS TR REGEEREE L7 AR G R BigE ST 5.6
PRl k4 g2 F Rk E T S8R BB 2 595 B (Gel strength)
( Whiting, 1984 ) - Kauffman (1993 ) ~ Warner (1994) ¥ Joo (2000) % % ¥k

FLp RpakkE R R E (L )& § k% £ (Driploss) » % = & % ¢ (Reddish pink,
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firm and non-exudative, RFN ) ~ # %= A #it/% -k ¢ (Reddish pink, soft and exudative,
RSE)~ £ v 4 #/%-k# (Pale, soft and exudative, PSE) 22 5 5z ¢ (Dark, firm and
dry, DFD) > 4r# = %2 BT -

#(2003) 7 3 v Befo Pad B TC 2 R F] 3 A Fépr,fﬂiﬁ‘%ﬁ%ﬁ?f?fé
BRI Bte v 2 (RBPEARG A R e PR DN YRR
ek E 0 B (1997) g R &k R ERBEHLE SN g
FP2ZpakE s e P2 48 F (1997) Bl R ERE S 9L T ~HE 2
SRR AR LR (PRI X KL ) IR RSEZEE PR R &
g2 Rt pHy B8 pHoy B HEEE (5§58 0 AF 2L &M F R
A SPER e M PR E AFZREL mEM (1997) F A
KRR EEORRR L RTLE > FRAPKEE L L ROSEREE 0 H (1991)
X B TRERR 2 fhde B R TR R o B A Rl TR R R R R
PRl fid o mlACE 2 fhdk e > A X FERDVCE SR R B (D’Souza
mﬂMwmij’%E@Eﬁﬁﬁﬁﬁﬁﬁ@@(MMRadﬂm@’E%%
BE 70~100 = 7 =B p > flde B2 & F 4 £ FHEM L H 4o @ *F X (Beattie er al.,

1999 ) -
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Table 1. Typical examples (not averages ) of moisture: protein rations

found in sausage material sample

Pork Moisture Protein Moisture/. Protein

(%) (%) Ratio
Belly 29.7 8.2 3.62
Blade meat (pork) 71.1 19.2 3.70
Butts (robbed) 52.8 13.2 4.00
Cheek meat (pork: trimmings) 66.9 17.6 3.80
Diaphragms (pork) 65.2 16.0 4.08
Ham (boneless) 51.9 14.4 3.60
Head meat (pork) 58.0 16.1 3.60
Heart 77.0 17.0 4.50
Hearts (pork) 76. 2 16.1 4.73
Jaw meat (pork) 65.7 19.0 3.46
Livers (pork) 71.0 20.6 3.45
Picnic (pork: boneless) 60.0 16.0 3.75
Picnic (pork: trimmings) 553 14.3 3.87
Pork roughs (boned) 63.0 16.0 3.94
Shank ham 54.0 17.2 3.14
Shoulder 44.8 11.8 3.80

( Ockerman, 1985)
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Table 2. Characteristics of red, intermediate, and white muscle fibers in

domestic meat

Red fiber Intermediate fiber =~ White fiber

Color Red Red White
Myoglobin content High High Low
Fiber diameter Small Small-intermediate Large
Contraction speed Slow Fast Fast
Contraction action Tonic Tonic Phasic
Number of mitochondria High Intermediate Low
Mitochondria size Large Intermediate Small
Capillary density High Intermediate Low
Oxidative metabolism High Intermediate Low
Glycolytic metabolism Low Intermediate High
Lipid content High Intermediate Low
Glycogen content Low High High
Z disk width Wide Intermediate Narrow

22
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Table 3. Class of the material meat quality characteristic

RFN RSE PSE DFD

pH value 56-5.9 <5.6 <5.5 >6.0

L* 43 - 50 43 - 50 >50 <43
Drip loss <5.0% >5.0% >8.0% <2.0%

( Kauffman, 1993 )
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Minolta L* value
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Figure 5. Class of the raw material meat by brightness and the drip loss.
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PEEW eI FlR o i B Es s 28 A8 0 RBE
Bt A S FLRAR P RSB 0G5 X >R SEE >S40
Svgp >EpE (% 02004) AR R AR E A 8E 5 o mE (1991) »
AR SAEL IR PR FME T BRI AR B AR L
g (1996) M54 H B2 FRsrs il ~Hith 2 SR gz AR L
(B x ) I A2 b SAEEF Ly iz B L5 4%
ARFLIRZER MU RIiB ORI AP REORELRET S o
VL o Rginz 4 g RIS SR 2 ERPE P THET B
BNE AT B o R B 34 5 (Martel et al., 1988 ; Cameron, 1990 ; Warnants et
al., 1996 ; Latorre ef al., 2003 )» * “g & #2_ 3 4v > IMF 7 £ ™% 2 3 ¢ (Carr et al.,
1978 ; Martin e al., 1980 )+ Ellis et al. (1999) &7 § 5 T » M1 i 5 S0t G5 4o »
IMF 2 EAp¥34c > * ¥BfERERZ IMF 2 28EFT T ~ ik ~#5 g 2+
VAR TERRE AT 4PM > Fernandez eral. (1999) 4531 IMF 2 #
HE TS FRE IMF 5 £ 4 3.5% 0 TR B 2 8% R4 2 IMF §
B & 2t Patrici (1985) 44442 $ 3 % pf g5 p FARLEFMR - B DR i X
A IME Z 8 4em L o B IMF 8-/ chlicR{o 5 i
@ Bejerholm and Barton-Grade (1986) R|3n i IMF 2 5 &g B i 4ahf » #
B R SRR S P B A R B AP A Lo IMF § R T 4
Bir ¥ p AR 0 X APELSE Y £ HEF (Van Laack ef al., 2001) > @ »ofF
PR ERVFRT SRR R R kg BARF F (276%11 1 )
BELRTF ¥ ¥F RS 2™~ (Bejerholm and Barton-Gade, 1986 ) -
- p B E A Bl B NHERTEX R T AR F 8 2 (Reagan
etal.,1983; 58% > 1986) @ fim S p Bl %Y 3 B hrR2 KR HE g g 4
B R E,ﬁ%‘«)& 2 B2 v g (Giese, 1996) f 7 if & 2 Pq %5 ¢ {1 vk & jd
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A2 oka a A FEGR FP ML LR FF (55 0 2004) 0 gk A B ARFT

o4

Bhp P Gen FERARE L Bl aR Rk RE UL SRR 5
pogt o M WS 2 A B o T A WA ST R AR
%R =3B (Egbert et al., 1991 ; Huffman et al., 1991 ; % > 1994 ) ; Miles ( 1996 )
Tl FR USRS AL M 20% B EREWSTE - HRE b AR R
2_ % > Barbut and Mittal (1995) 3£t % B 3% 5 & (5~29%) 2 % & 4 %
(Breakfast sausages ) &% & & &3t ik 4 2 A2 L8 5 BT 0 f
BASZ P E Bk ~ T4 BB PR BFEE R g

MR ERMZ AR (59%) FREZE T SIERLAR A 2T 13%
FEZERBAHED LA F(23% ) RELR S o PEEF LR Keeton(1983)
FPLIRpaaIFa» i B2 IR s R/MRBEZFEETAERTZR T &

T2 AR RS TR ERS 'ﬁ (30%) 7 #2B 2 % i+ 4+ Cross et al. (1980)
g o g2 & (Ground beefpatty ) 2. #q%%5 2 BEARE »WeR % 5 ARE

jfjw‘::‘@f&_i’f‘;’iﬁﬂ'lg“ﬁ MA T4 BETR NS EH A (FKE  1988)

@) P55 fe

FEAY ﬁ (McGloughlin et al., 1988 ; Edwards et al., 1992 ; Oliver et al.,
1994 ; Candek-Potokar ef al., 2002) 454 » 3 F Bt i@ b B o A H L
¥ei mF 2% 3 £ > Woodetal (1996) £ Lo Fiego etal. (2005) # 7 & p 2
AR S € Fl& kA A 5 T A R o Kellogg ef al. (1977) iz s ~ 9
L BT L ARAE s sRe S FIEE L QLT RE H
(C18:0) z £ > e $&iehi; fid 2 (C18:2) 7z £ > Cameron and Enser (1991 )
< AP 2 m B0 A E8 (2003) % E (2009) - & DR O BIERE D i
(Cl16:0)~z#wpe (Cl6:1) &M "qps (C18:0) 5 & > Cameron et al. (2000 )

PIEE P dppaie s 2 hrhenB 8T Y > S5 F AP (CI8: 1) & ¢ aih
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PR A AR TARRE o @ IR B (C18:2) pleap chh vh 2 BEX R T §
ARRE o gk g B MR ﬁ‘?ﬁ%&’"?fﬁ’——”ﬂ TG 2 Ao dapL > ¥
SEFVCR P g g B s e > i Ar o R RE2 M 4r (Scott et al., 1981)>
Cameron and Enser (1991) # 7 # I > &k L 2o & Frhdr S pR* i 2
FRYZE SN Aoy sEk 7 £ 0 Wood and Enser (1982) Tl A
BP2mFz 8RB pld e R 7RG o AR PFRT a4 0 R
g BOREE2 B b Y B i BE R S R B Ap B (Scott ef
al.,1981) > ut £ &% PFERY > 5 24304 2 b B R vk (Piao eral., 2004) > 2 (2003)
Rldgd P AR EIHE I ARET - AFH G gz 82 3 qhefrk
3 B > Cameron and Enser (1991) £ Woodetal. (1996) #F » 7 & % & &£ »ep
28R BRI RAE e R B R A AR HORIBE I AP > H 2 oy sk
EAEfoP AR R R R T AP o P P A o AR R AR R I AR R o
PERABLIRE I Ao pll e (Ar FRB CFTERE)F €
Bk ¢ 52 ke forg i g B oS S Bk I Bk € £ FIBE (Melton,
1990 ; Myer et al., 1992) c F > 7 L&Y Fv g b 0 § R BE 7 4%k
A FERRRDTIE 2 G F 5 A Aoy eik (C20:5-C22:6) H 4
w5 WRRPTPE A S Rvk o BT ML KRBT G A F 3 4o 2 48% (Coxon et al,
1986 ; Bryhni et al., 2002 ) @ se A 3 iv 2 3¢ 5 Ak ekb» @ ~ 5 kv 357
BREZ o A LI g P TR 2 W GIREAR K A s B @ e
Mz (1997) 1 # > NA k&G ERERE ppI&fcR G 5 12
AT RTRRE) B 4§ N ERPI %o 38 (2003) YHET R P S ) v Bk Ak 402
ZRIEREY FRE G o Hg T CERTIRR S BE R4
Bbbo2 2R R LAY F IR R A o R R EM AT § A
frfefgdhph 7 R 2 WA g0 0 T AP EH S T F I o FEP R PRAEZ TR

(Myer et al., 1992 ) »
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® Fk 4

5 e AL s B 2 iRk 4 3 B (Ouali e al., 2006) » B hifok 4

BB e B g v N UK A i 4 o fE2 5 ok 4 (Water-holding capacity,
WHC)e et end I8 p F e - ok f4p % £ & e, ,

A I R A
FoREEHEFREI FEE AL 0B WS A F 2 RH A ST (Roseiro ef

al,1994) > Fhfip 2 k4 o BREFE LA LR HE T &30 3 0 B

hE G g

=
U
/

M % Wk (Van Oeckel et al., 1999 ) & Al p 2 %k + & Z »
ERFCREN BT LI E RS AESN A EME Y 2 F FT 4
IR R EFF A R 23Rk FRER (4
2001 ; O’Neill et al., 2003) -
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Table 4. Main saturated fatty acids

5 “ e bt et 58 (C) ke
C4:0 £Ni LSl Butyric acid -7.9 5 g

C6:0 ESLYiA e fk Caproic acid 34 CAREIERN P R
C8:0 E ALy N i Caprylic acid 16.7 Ft Py s Rz
C10:0 E A i T Capric acid 31.6 Fuig o~ AT
C12:0 N Lo Lauric acid 442 A =
C14:0 P E X i Myristic acid 53.9 fEZAT
C16:0 il L Palmitic acid 63.1 T Bt
C18:0 A Py s L N Stearic acid 69.6 Al o L
C20:0 w4 - LR Arachidic acid 75.3 AN B A
C22:0 L g ik YR Behenic acid 79.9 =AW~ FEa

29
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Table 5. Main unsaturated fatty acids

4R % & B L Ty % ik

Cl14:1 A - ow R Myristoleic acid ®-5 Fb A

Clé6:1 17 17 f L 3 Palmitoleic acid -7 Ferg o~ A~ Fik
C18:1 e LN Oleic Acid ©-9 - e b Py
C20:1 ff?fﬁ iFd -+ ’ﬁ fié Gadoleic ®-9 A

C22:1 e e i Erucic acid ©®-9 o

C18:2 o Jpr b ik R Linoleic Acid ®-6 - e e e
Cl18:2 £ B A7 b e - MR R Conjugated linoleic acid ®-6 Fohd g anp 2oyt
C18:3 SN L ONBZ R a-Linolenic Acid ®-3 TR ~
C20:4 fod g = R R Arachidonic Acid ®-6 - AEd e e Py

(%% »2007)
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4. p W E2 41 2

@ pei

frid 2o P N R frdip A wBd3 R &3k ¢ B ¥ B 4o oK 2 (Pietrasik
and Shand, 2003a) ~ #& = 4 #{8 % ¥ ~ H e p ¢ (Dhandaeral., 2002) £2 2
PadkpLRT o e A (B 2 dF 2 p B & f’a‘ﬁ bR & p B A (FR
BATAER ) AR A AR E > 245 A (Curing) -
S A1 iEARY B F Wi &R 20%2 “F Rk (Meat Processing Global, 2004 ) ;
R ks g 1(1) B3R TP 6 RO T e

BeAAM R ()R WA F () H A WL ok~ F e A e (o

2001 ) -
GRLP Sha? ARALFhdr Bagsing (1) ¥R I
?t@mcaﬁm%m1’¢ww%aﬁﬁﬂ“ SHES R ]

ST - R L 2% o (2) BH A SR A (3) Hfte ok
o HGRE DS RAH T Fv AT B RCRAR S BRE R L kA

eh B WS F T e (4) BFE T i KA S B Uk 2008)
T 3

,aL

PE(1998)F L dp i e S BN F 4 ¢ P ICRE X £ 50 4 A w2 GUR
WAL R A BRCRE R A SRR
FARE B 1 L M e R R TR S B lOR Mg S
CEUPFCHE AR B R Tk S AR A2 A 4 R KA AL
2ZE8FE (21993) HAGERS >  S¥ i p AE2ap AU $FH
Mokt W Y R B g e 35 ¢ EERFE4r (Sodium pyrophosphate ) ~ = F AR
4 (Sodium tripolyphosphate ) ~ % E#ifi4p (Sodium hexametaphosphate ) ~ f& %
E#ipasr (Sodium acid pyrophosphate) % ; if £ i e T R g Y o
* 0.3~0.7%7 & P # = phag e 0.3~0.5 BH o e WE wokd e
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Qo

7 Liti A ® (4R02002) THRFAGLWUSF BB REFHMETA

% ¥ (Puolanne et al., 2001 ; Fernandez-Martin et al., 2002 ) - ok EREFA BT E

\

1P EHEFEM BRI E S RFAEF R B PV RFASLEE IR Z
#EN (755 1998) -

TARATAFE SRR PRAFH TAHRBARL RS B2 AL 5 E
Ex s md e aeicgr A g vyl EaY o AR a8
et () AEpd T ABASRRIEY AL -F 0§ (NO)> g B2 ik
A $ kg T o iz - (Myoglobin, Mb) ¢ £ NO % &35 % @2 sl e
i %9 (Nitrosomyoglobin, MbNO ) » & # # %= ¢ firi# ¢ # (Okayama et al.,
1991)» — 4% £ 5 20~30 ppm ¥ & $[>c% o (2) FrdlwpF 2 £ (Cammack et
al., 1999) : @& * 100 ppm ™+ 2 LA H A 5 #rdl g F 4% 7 (Clostridium
botulinum ) 32 % fi 5 2_»x % (Sofos et al., 1979 ) (3) &= 7k # # b vk (Pegand
Shahidi, 2000) ° (4) & % F#rd|7a s b2 F% @ THE@RAY £ - B3 KL H
(Chelating agent) » 27 22 Fe’ ~ Cu®™% £ Bap 3 AL > st igp ? #3955 it 2 3¢
F o Frdde$ L (Warmed-over flavor) 2. 35= » % §AXF Frd|igtrg v 2 2%
4%4% (Macdonald ef al., 1980 ; Morrissey and Tichivangana, 1985 ; Fereidoor ef al.,
1988 ; Freybleretal., 1993 ) £ & (1981) # 3 &x » W& sz FRT o
® % 20~30ppm 2 TAFEBATT HELP 4 > AL LAZEFFR I 0 FRE 150
~300 ppm Z FIkm fai@ * > R F APHE S CFILTAHEBENRE P AT EES ¢
FRd ARG ARRFFLHRFRRO TARBRAE S ki AT E

7 #4218 70 ppm (CNS, 1973) -

Q) ¥ B d

ReBESH Ly MU Ao SR R RS E

(Tumbler ) # 4% B ® (Massager) ¥ i 7@ FH & F il WM Age - )
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e o o B 2 B_Tﬁ-’%’gt“ﬁi%m# 2 G B IR R
0 (Judgeetal.,1989a) B4 frid RIDIHICIE P - A B AR TREK
ZFE 0 RGBT M R0 P2 HEB AR 2 it (Xaragayo ef al., 1998)
HDPE B A BT Uit 4 2 Rk 4 2 £ (Motycka and Bechtel, 1983 ;
Xargayo and Lagares, 1992 ) &7 #% 8 A& 5% = & (Chow et al., 1986 ; Ockerman
and Wu, 1990 ; Lawlis et al., 1992)> * ¥ Mg 55 4 B2 ®H B % 50~60%
(Pietrasik and Shand, 2003b) » Anon (1977) 45 ) » & B iR 4= $ibrenf 4 7 & @
SR ARERd S~IS PRSI S~24 ] pF At 0 p KAl pB it 2 AR E
AR o
Pietrasik and Shand (2005) # 7 45 1 » &£ K jR$7pF ¥ § sec d p - HoR
2ERTAEoHW I A RS R e R R A A H R R
4/ & % # > Boles and Shand (2001) + F# 3 # R > WiFEFF 2 p sw > L F R
FERIE > VEFHM AL E F I 2R 2 H0UR 0 Lachowicz eral. (2003 ) R E_r4 7%

8 {3922 85 = gg s (Biceps femoris )~ L %30 (Semimembranosus ) % ¥ w Fp AT

(Quadriceps femoris) fe & # o & B E 2 B it g2 » A 478 G2 T %
o BFRERBRID2Z ek GRG0 FPRD ICERA AR R G
P B U R VU R s X 2 B R EM S TN T RE AR (12 ) pF) M
L P A B E (1995) rigik R FER RS RUELE o 1% et R4 O
T NAH R A F I US LR WA F - RPEERAUSET
B ke BpER T oL p g2 F e 2 8 5 (Siegel er al., 1978 Katsaras and Budras,

1993) 2 4~6 /| e BPF R ¥ 2o d & VR B 2w (Theno et al,

.

1978b ; Muller, 1989) » jE47 P& F & P LS B O R i - @ d g
voOR g 2 B F 7 2 (Meat Processing Global, 2004) - Mo BT
TFz BBG (D) B p AP gFH - (2) FRABRFRF - (3) @ fFif
AT o (4) BAEFr AR 2 BB A G o (S) BT E P v H2 34 aifdr 2
g (1) RABEPRERTRAZ (2) SRBFEMFERTEN - (3) RF =
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Az Hide o (4) ¥R RAL 2 ALY B2 g (Mo 1992) 0

Q) 4v #4

o

=K

ZEREFRTF AT ARZIF > FERARLBUOCH > F3F R

~

i ¢ BRE 2§ ra 2 4 ek (Whitfield, 1992) > Flut > 4otz p hg 5 0

FI* FER Y PP R 2R L RWUSLAFZHFE bRz d %

1,%%‘:5 fe P A2 P F & F F2 P 7 o Vadehra and Baker (1970) ¥ 45 81 €
g R E2EFL 'E%’ﬁﬂ B RE R RGN RE PR NS FAINELLRAS
f 30 F2 v % ki & (Breidenstein, 1982) 0 F (1992) 7 & 7% F #EA5 4v £

JedZfe 0 T A H R 2 o g AT R M wm FUT AR 2 R FIR 0 SR
RERFUSSTEELPTRET L 00 o de BALHFP o p flm2 w7 ¢
(1) g Ry GREIZ R RPRCRERER o (2) e RS 5
Hhveho g p gz R &E2 7ok (3) @~ § 8t 0 @ Rz UF
L o (4) B FAEREE U Bek2 A4 o(5) " MRALE 2k A g
Eo(6) ATAAR ¢ > RBSFEF LF R

£ (1995) % RF 2R Y o Bl BESHAIL T F {1 H
T2 AN S WA F 2AR% % F & 0 Camilla and Margit (2003 ) -5 g %
B & 9 (Longissimus dorsi) ¥ % = &g 3% ( Biceps femoris) % 1 ¥ <8 & 65C
PEg B R rRIEA > B TSTCRF > BT F DA 4R B354 0 Sebranek
(1988) A F Bgm » FHF 2 BMERATHBEUSF - 2 ¢ CERM 66~TIC2
AR PRFFEAMLFEE EL TGP Lo e AF ) i dIRE 2R R S
Az @ F o B AP O REFOBAVRADE R > FEARRBEI ALY ©
AV HRERERFEST > NFLINRY CERY AEIRERR W SL e
AL IE ST I ARIEE .| A Bigaioo 2 Z % 4 & 2 # 4 (Ranken, 2000) > %]

SOoRRFLETERAEIFIER R0 GRUSLATEL TRELALY
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73 40 b (Fogg and Harrison, 1975) > ¥t 8l & 5 4 1~ hovk ~ Mok 2 A48 %

=
B> wmae %’Kg”ﬁ fom 2§23 (Parrishetal., 1973 ) °

T N N s el Rl L L SARREA B Lt Sy EE SR e S E Ul IV e
ApRaz P (o 1992)e ¥ N F S icEERY 03 TR R kA
74 T A A vt -9 (Nitrosomyoglobin ) £ & & A & ¢ & ( Nitrosyl
hemochrome ) 2z ;= » 3 X WA M Fd 2 FW L > HA AR EFHL I % b
BN A RS AT RY NE Gt F R ZFME e (Barbut and Mittal,
1989 ; O’Neill et al., 1993 ) » 5% 2.8 B 12 50CH & » % M3 50CH » jicd 4+ %
RARFETTR (K 01993) BRFIISSCRE > SRR R REN > H
feip iz g it Rz (Savic’etal, 1988) 0 3+ 7 4 $HR R 2 LI H A N 500

PO e @RE 2 WA (&0 1999) -
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Fr A PT AL 2 RM RS BEE

Table 6. The lowest water activity and growth of microorganisms

it B UK FEEE (AW

o 7 (Bacteria) 0.91

% #pr* (Yeast) 0.88

7 #ik /) (Molds) 0.80

V%’ # 1% 7 (Halophilic bacteria ) 0.75
P%’ §¢12 E ] (Xerophilic fungi) 0.65
“%’ % Mg+ (Osmophilic yeast ) 0.60

(FH > 1992)
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Table 7. Water activity and growth of microorganisms in food

FORE ~ 5 A0%ER 7%z & 5 (%
1.00~0.95  ‘wpiz
far W&~ d ke )

Az

5 Bk R

-t PSSl 12%B 2 8 & (Gost b s
0.95~0.91

FpH FEETES

1 5157

3 65% MR 15% B2 &5 (FREd Y -
091~0.87 % #cpE=
LR s s B )

5 Bk R
0.87~0.80 7 15~17% k&~ (fa% ~F ~ 25)
RS
0.80~0.75 S Remgo 7 26%R - 15~1T% kA2 & 5 (%)
0.75~0.65 @t % {7 7 10% kA~ (F §2)
0.65~0.60 % |+ a2 7 8% kA~ (%)

(> 1992)
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1. X%t (Ham)

VEgflivz pend 30 BATEHZ S BT 5 & A F R Y B2
3N pE b SRR FRTe VRIS C A A fEL v p sz - R R AR T
ANMF TR 2R R 4o P B & EF V% 2 K& Jambon de Bayonne ~
& L7 Jamoén Serrano ( # v¢ I L %2 )~ #® ] Wiltshire Ham ~ 4§, B Schwarzwilder
Schinken ( 2 # 4k L %) fr& + 4| Prosciutto de parma ( te3§ L %) % > % F]§ =

FERE  CREAEE RNRZAR o AR FBEIMBREFEEI YR (£

F

0‘}\
o

\),rﬂm%)‘IﬂFJf

LR fEEET A G
(1) % 4% L# (Regularham): 7¥ & s %2 F = N 72508 > s
RS AT A o VRSB AN E SRS R 2
S RE AR A BKRE A B *’¢%¢ﬁﬁﬁiﬁﬁ§\ﬁﬁﬁ§
B A4 AR AR 80%~90%  EFF AL A B 5 #P R FE ~ # 1k £ (Resting
period ) » #-X EREH Y 3~6C ~ AHIBRR 80%~90%2 Jr o F F LR ch2
AT REFTEERAE  9FT =L 22 L X 5 §7% % 32 (Maturation) 2 FFEIE

ForH R (T RS VBT B R R 1% KPR IRA 2

W)

VEE N A FH 2 AT IER AN AL A F HY f AR T
B WmA fE s hvARS R A AR S FEABRR AL EY S ERZERERE

b A R B ERT R E AR 2 (A 1991)¢

S L EF . SR L E A T L A UE PR A U B AR
Poordla o ol 18 2 AP EMTS (Acorn) % N %A F Lo
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Hixd% >3 7 %A L= %%  Montanera |, 5 ¥ &% §xr§ £ Akise B
Pz pE R T PRE ek B A5 k% 0 B =0 5 TRecebo ) Ea 0 H G
Boisd B0 cder B AN AR > v AR * 40 | Pienso ) B
PR é»ﬁxﬁ—*z » 308w T R kAP * 40 (Lopez-Bote ef al., 1998 ) 0 11
ML R WAL AR EERI B EPR XY R EFEE
Estévez et al. (2006) 4£31 7 e A2 % > N He 1L 2 4 530
SEFEARF&FT e 2P BE TR B JIL 2R S22 AR
A lE N ed BB W (Cl8:1) 2 A7 e foigihfik
7 B 2%% (p<0.05) Petronetal. (2004) 5[ L M2 77 3 B3 IR
PREEMHITEIREASBSEL SR T ST R ERE Y R
M (Cl6:1) 727 BEFRB2ZME (p<0.05) &7 FEBEREY » 1Y
B F 2 iz U FFERE 22 Mk (CI8:1) 7
o2k (Cl6:0) 2 11fpk (CI18:0)> F B B 2 od E ~

BRI~ FA S e B2 Ark (p<0.05) (Ventanas et al., 2007 ) ©

(2) 2 # L2 (Boneless ham) @ 3 # Vi § f# gris i p S8 ~ frid
2 e B LS kR o m.&ﬁﬁi%—i’?ﬁ—ﬁ‘%ﬁwj"-’ﬁ
PomER R oREREAG Rt NARYFAWUSTF ARSI R S H
AR Gl o RS Lk 0 7 B Vi3l ¢ (Ham retainer)

& LR LB 30~35CIRE T G 12~24 ) (& 40~50TT 5~6 - pF )
K

N

AEE R G CHRA SRR L B TR e~ 50~60
CTHEBPEE2~3 )P LT R ARASR A S § 20 REEE > 8@ § 0
WS 2 AN TO~TSCE K 3P B R T0CHE BT 30 A AR 2 4
#o i Rkz 27 *;:LEELLﬁ so— HL A ALK E 5~6 ] B A LAl 2~3

JopE (FFE g > 1991)
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Table 8. The world famous ham products

- A ¥ e kiR Frd

‘1 /E\,bn¢\ /‘i?pii"#’éﬁ I ’ 4-—,&
£ o R Y q——@ﬁ‘f, R~ hogg EE BRI 0 S =

PR A
Jamén S ¥ 7 Iberian oi AR E TS (acorn) % 3tz 550 o r‘éi&& R
amon Serrano GRS erian

Pi8 IR G o S ERRE TS Ly

% | % B Protected Geographical Indication( PGI )% Protected
Presunto 357 Iberian pig Designation of Origin (PDO) 2_ 245 » 123242258 2 & v |

TR R g

1 1998 & 42 > X 3% P Protected Geographical Indication
Jambon de Bayonne e R Basque pig ] o i EL e g‘ P .

(PGL) 2. e > g~ B 2 T @t
Wiltshire Ham B R =0 British pig I s 7 S RAERE R W& AR R A

A GE S RE PR R AR RS o B B
Schwarzwilder Schinken R Atk Schwein AR AP EE o REHRDAR G E R b A G H

ERE- ¥

MR AT L 0 A bR L S AT E SIS L

o1 . /'J-ﬂQf\'%'ll,i‘; la-\,, .

Westfilischer Schinken R = 214 5 4 I Schwein M R RR e Sl BT REL A

% 3% Protected Designation of Origin (PDO) 2 .4 >
Prosciutto de parma &~ A0 Parma pig Foorff (whey) &L > RESED k> n R

Lagm bz awp > GWikrrAZT L AR
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(v —R,24)
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(Y ang,e)

BIA
(/\‘ 1] — L\)

L 2 ) Ry
12] FUE’T X 7?33

(777 A L)

[\)
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—=\
|
it
>
g
iy
=]
&
s
(w,
[
(‘za
s
NG
£
=
A
g
TR
g
©
o

P’Wk!\’m&

B1E 2 A

2 vl f{fx’ {8 ﬁ¢ AR HE L

. EEE RS EA
A RVR-E E IR

FER M AR E o M R E S R F
2. R 1 aJRiE s o R HGR EE PR

N
ok

R R R S A AR kR A EE
R 1/%@;‘1'3@19 ’ ‘k7’5\'i’ﬁa;'1J<E\‘7§JTL < ©

1. FR 7~ g up o~ 1SR ﬁgq;f;g};«;{ y 14 u;zz&gi{; N
T

o~

2. ] RSEE S 0t R Bk R R

(P~ PRARAFEFE € 2 19815 35 2 2006)
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2. & U (Restructured ham)

R &2 € 2 p (Restructured meat) T & &ip @@ p 5755 AR R
oL EEAAPR AT RN o Fpt s Elep A2 BT E ) SRR agT o K-p g
ZHERF SR EFI R I A I BERT R E A2 AR AR S
T2 RRERER S DT RS MR E RO U Fl R LR Y Y LA A
(Pt »1992) -

&y CAS B3 %Té,%#'lii*&%iﬁ‘ v (Ham) > H =2 5 F v (2
Br (1) 20 @FEFN2AR2 0 2R3 EFERGMK-(2) &z
P2 HE B E(3)F FE T R RE F RN o (4)

(5) 7 esing s @1 hy Mgt - KFL & CAS B8 HiREdl AR
B A GRS AT%IT s B B 65%0 T Fev B i B B 14.5%
(AR EL R € 02007)-

Noog BB R FIF 5 R R ROEE B At b AR R R
FRAERFRZGERNE FH2FF 2R RS (Delahunty efal., 1997 ) — 4/ 3 >
a2 N g A F AL 7 HE B AL+ 0~5C T 273 (Curing) >
;£47 (Tumbling) ~ 4% 2 (Massage ) » £ {54 5 214 % & (Fibrous casing) *t
B 3 55~65CT & Fic%k (Drying) ~ “£°% (Smoking) 2 2 » &L i2d w
BARE TOC > A4ri 3 BEEFE T e %3 0~4CHFrrs (150 1986) -
Meat Processing Global (2004) 45 1 » srfl = 8 &2 Vi Fg 2H2 Rt

R -BREZER A TRINSSTIRASE - R
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3. MRz T

P #F2 K pc (Spoilage) 1 & Edpp kA 454 0 & 242 B F Rk
AR LALHAMG TS T LB Ry FARAL R F R E
L% mitmBE > pRi A2 IE RS A ERELT - TR E IE
B A FHIERR PRI AR LRE - KT A S MRS G
R R

# (2008) £ %17 PR RPFRIER T E 7 & B v B2 RN F

B o SR ER ARG S LA AL A A B

TEGRESTERA 2 - IR A2 IR F LA RS
AEZF MR CBREMRGY T REEFURGT S RS et F

12 B~ FiFEKE 5 10° CFU/g » @ 5 & ] (Lactobacillus) % 2 7 ¢ KEE L

\-‘-H

By R Y AR 2 gt 40 B L% % A4 (Enterobacteriaceae ) ~ B H o f
(Pseudomonas) * > #c§ § 7 7 (Staphylococcus ) ~ #c3k 7 (Micrococcus ) ~ fi%
#+ 7 (Yeast) 273 % ; # ¢ > Leuconostoc mesenteroides subsp. mesenteroides § *
f TR REAL T R SRR ARG R
FLEF A F e BRI PUOR SRR SRR Y A X
FPCI % 2. 3 TR BT ﬁ » @ Lactobacillus sakei subsp. sakei % Lactobacillus
curvatus subsp. melibiosus P gL F i p W S22 AL PR RERES T
WA ELEE BT 0 A 24 ERE M (Glycosaminoglycan, GAGs ) 25 =+ 4% » 4 = it
3% (Tyramine ) ~ %= (Putrescine) m # 4 FRerk » 3 2 B 5 & T H L s
PR LAER BRI R L F TR o B E (2004) A L
2P A P RET A BRI KA SY L opFid & g E
(Lactobacillus casei) % 31+ AL LR FHpEFAAL - @ AP EARE 2 §

L AL AR TP SR
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1. %% (Sausage)

% % (Sausage) — 34 d £ 7 F Salsus 4 @ ko> -2 g X g F
SRR P FAREGERF TS e NS E SRR S BA
BE R BRI AR ‘QT‘ vHR B RS 0 LY R A 2 TR
22 A% (%01990) AHREMFo L RBL-RFEIHEIYHEIF - WIT

AR E AR AR < o mt FURHET ARF AT

(1) #* 4 % (Domestic sausage )

4 %% (Freshsausage): 24 4% £ Rl (41 B4 4% 0.56C)
e AR ACT A 3~5 P BRABIY R RS BBILIE
(OCHT) B2 2daicfr 4544 veFse £ (M>1992) § L2
3Rl A L

% % % (Smoked sausage ) : & 4 % H_L BALE 4v » B eRRL 1S  4°C T fe
A2 EREABEIG R R A B R (30~40T) ¢ d I~2 L B
BB rERE (60~65C) ¥ % 2~3 [ pF > ks A ir: 3R (76 % (i

£01991)- ¥ L2 HfaEL L L -

(2) 524 % (Drysausage) £2 L 3258 4 % (Semi-dry sausage ) :

PEEA SRS A el kB A S o B A R S r AR
BWACTRAIXA ERCEIH XY mFHREFNE S E R S 2(Green
sausage room ) 3~4 % 13 IRL kL s iERY B R F RFEF 21.11~23.88C
TEIRAE T0~80% > B~ {8 TR F L EIEAR F FAE 3222C 0 AA A

23.88~2444°CArAn ¥R AR T0%2 51T > B 3 EEEELW S F L S BK G
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FCREAHI o LS WUS B RERF AL 722~1277C ~ A ¥t
B TO~T2%2 BB T o E 2 R A2 WS H s iR R R A 10~12.77
CAHERE TO~T2%2 % B T S B ¥ PR A § 27T RS2 AN
LGN AR R E B2 20%PF 0 g 10~25p 0@ P F i (4
2 RER2 32%) 2 A H R EicH 30~60 p - = 2ok (X4 REE 2 35%)

F&9 P (M -1992)-

FI* S RAFHEZ LSS F R AR R R AR - By AR
#oE

’

¥ * 2 f f#F Lactobacillus, Pediococcus, Streptococcus £ Microbacteria
Eod@F R BER A REE A Ao LEPFEEAR S D B A 37.77~43.33
T~ APHRE 85~90%TF iR4F 12 [ > UMGES AL E 0§ R 2 A H
4 ) pFte > AREEERE LAY ARG S833C A o BRI 8222
Cr# kA S da FLEFAIPIZEATENARZRES LI 200

24l pESATEFS E (M o1992) ¥ L2 50552 L3c8 4 s L& 2

(3) # 4% (Cooked sausage)
1 gﬁgﬁp\ ’?;f{\ _u’_/fé ~ R _%f:%c )\E’%\?%;}J—& gﬁﬁa};ﬁ y @F—JE‘_J,ﬁ (SOOC , 3 ’JH“—?) .
k# (80~85C - 2~3 ) @ &2 A& (& & 1991) ¥ L2 X 455

24+
2. ¢ ;%4 % (Chinese-style sausage )

PR L ARBRE U5 - BB hRfrr RO RERAEE o 1

"fut‘ ;\é H%?»ilf%{;ﬁ"}g’#"‘l}ﬁ *71:‘»2;]»/' ’ ]2:#4 ﬁ,? T"\?;\’éc)\ﬂ FE"%\Y%\‘} é:’:

FLo ekl e 42 MR R A FERIA S E A T AR
TABEFAMRLELS > SEFASERAE S 2 0 1% B MR E P

llf ié”; B;L&gbmt,\ 1}}_‘1‘7& %7\:“—\.én§ '}%P%IZ;\;L-Q}E'#—'P%’F
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BB T F ok HEBALHEBR A R AP BRI
RS N 2~ATC 2 A AR FEE 1~3 P o B iSIE N B R s NN
PR T RITE (50~60°C > 5~8 ] FF ) & K2 oREME F B3 0.920 Fpb o
fid i LRI A T B el 2 2 K BH RS B0
MR P aefs (Mo 1992) -

gy CAS U8 BHRsEF|RAF2Z Y 4% > Eg g A [ 4 mEp
R SRB SRR R BRI RT e R S AR R ER S H

ARSERZAF L 2~TCo aRFHRT a5 (1) 20 gFER 27

T

R P AR A EEREK(2) B Har 8 BERE o (3) 4

‘I‘A

L F CFRER R o (4) BERFRAHE (5) v BB 0 2 gD

by
)

F e - AR A B CAS B8 HARETIRRF Y 0 AL T E LR 6.0%
Tk g B 32% T R HE R Al6% Y (AR B £ R ¢ 02011)
PRAHET N AFARELRL (1) P AR A i 2 R
(2) #apprasr = 2 255004 o (3) i PP VR © (4) Se U BT JoR

4~6 o} o B gcika s o (5) P A LT ey W (460 1992) -

3. A% KT

B EBE A 2 MA SRR &R ROt P2 AT R RTA
CTRERCNZETEFAFTUASLFLFE %% (2004) HHEEE A5
FREARZ A 47 0 BRI AL ME R R A Y AR L & AP B R E R JURE
7 (Lactobacillus ) i =8 4 % 7 floF#icz 89.7% > 7 1 & 4 % 2 B4 wFF >
@ 5 fesk B (Lactococcus ) ~ % 7% 7] (Enterococcus) fv % 32 % F#* (Bacillaceae )
BliE 4 % Al 9.8% 0 2 A &2 & w R > £ % S F (Brochothrix

thermosphacta ) ~ % 1% F#* (Enterobacteriaceae ) frfif* ) (Yeast) &4 & ¢ A

a};ﬁ»h,m.r/»\éig_»hy Ej*ﬂ *"l'{. '{éﬂ% ﬁ&ﬁ@lﬁ%%}}l\ »b;b \,& "f‘;élili

46



MK A Y RTk 2 A & F¥ > Korkeala and Bjorkroth (1997) ¥ 45 i Lactobacillus
sakei » Z Bz ¢ K2 BFEARAS Y ERDFPIFZ - I RAT - F PREA
F2%8 T2 & (Gilland Tan, 1980) 2 &5k ke & Fdufi - i€ 9 %‘*‘v?éc%
AR W AT R B A2 PR L AR PR R T EEBARMEE S A
FomTEERTAE WS ¥ L2 FRE FY AT T @8 R (Bacillus
subtilis ) ¥25®-| ¥ 3¢ 4% 7 (Bacillus pumilus ) » £ ot 105 ("" BRI AL
BREHEZSC) FRYFLEFPEZREA 22777 (FEF > 2009)-
FHUSF ARG HF T L2 R %35 1(1) AAAR ML hp &5 5
BRAL RE A FHRRPTAL B A FRAL AR 2 {2 M2
Pofaie F2 Ay > 1 &d £ F (Gram-negative) ~ 5* ik Ffrpz#
A F ARG RAR PSR AL P 4G Elk- &5 107 CFU/g- (2)
RS CPARRTE SN R S0 AREMFI R AV R EI
A F o FAfETAAZ g Bp Pl ke BEL > it 3w iz Ry
(H,S-Hb) #7ig & » g it &3 EM30Cp St g TEFGSEE > oo

Seratia marcescens fep % w ¥ A 4 = d 38 ~ Pseudomonas syncyanca ic A 2+ &

%

¢ ~Flavobacterium it A2 % ¢ ~F E* AR A2 9 § e d ~ 4 d B
(3)?;&% [ |§L]?]4 £ pFi ¥ A R &R {36%1*54@1\:’?&? ¥R
4r:Chaetocladiaceae & # & ¢ & 2 33 = % [ 3k ~Sporotrichum sp. - Geotrichum

candidum A& # v ¢ & 32 ~ Penicillium ocalicum # 2

¢ Wz ~ Cladosporium
herbarum % % p + A2 2 ¢ B o (4) Frk D F R FOp f PR PR

BR G REFLEA DA SR DF R Ao A A ERY TAL 2
ELvh IRFEE* FET A2 EF0T BRo R RE2 L3843 2K

k% (% f > 2009) -
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Table 10. The species of sausage

Fresh sausage

Fresh pork sausage- 2 7% ¢ i3

Sausage meat-1Z & f& ¢ i3

Fresh thuringer-"2 7% ~ [ 2 ¢ #d > 4 302 @ % H kX

Scotch beef sausage-F2 f ¥ 4c 2 fg & A ~ Ao B

Domestic sausage

Smoked sausage

Pork sausage-/ 7% pt %13

Frankfurt sausage-1/ 222 g % gk i g 3 2L 5|13

Vienna sausage-'/ 2+ p % gEp 317 v G|l o ¥ 5 10 o & kR

Bologna sausage-"/ A f 2 2 A& p 6140 g > @ F 520 28 mE R

GRS

Leona sausage-1/ % ~ "% 2 F A PR rf g BB § 8

Salami sausage

Dry sausage

Italian salami-"2 2 K p 2 g K B 21 4.8 i) /»wf\f’ e F O IREF RS T RR

German salami-"2 2 A g B2 p 5150 GliRfe > BB & 53518 4

Cervelat-7 p & # Italian salami %

Milano salami- 4 %J& LA o e r U S A et

AR e 3 e ?51

Semi-dry sausage

Cooked salami- 55)’5 ZAR g SIS HRSe B o 2 FkE

Cassia salami-12 2 & p 22 g4 g 301 bR o L8k &

Mortadella sausage-1 7 ~ 2 2_ & p % = (s E

Cooked sausage

Liver sausage-#-3+4c » g pb ¥ %13

Blood sausage-#-7 & ~ s v 3 v &~ s E R el

Tongue sausage-#-5¢ = ~ A P i ERAeR g

Head sausage-#-7 & ~ # ~ B ~ o ~ B R o P g F 3

(#2245 1991)
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B~ fREEsE

Rk LA™

1. ez #iF

D F#l et
WoHRMATR Y 2 Rtk R AL SRR F I (ko 2 H) HEE
-5 (BP) i4flakdr s BF T30fE 97 o7 0 = Ffa 3 7 (Landrace x
Yorkshire x Duroc, LYD ) 7 4Pl 4k4 ~ B F L3088 & 06 o 7 > BoH 4o Jis o >

t:‘—i-’)g j;’g%cj}-%jfé_}gl}}:i]}{ g—_i'ﬁg,\pb b N ;;mﬁa-r ot L — T o

@ “4v1iEfe

#-p BB YR 4748 (LT-5, Lance industries, Germany ) p > 4c » = i%#% ( Sodium
pyrophosphate anhydrous and sodium polyphosphate » &~ & & it T 3L i»F T2 & »
FH)RLEN 30 A4 ERATAHREE - BIUke fi4 (Sodium erythorbate) %
Bkt » FFR LG 30 A4 Bis 7t g et o E Bk b 4C GRB YR
Fr 12 R CELIREY A (F4 T 109 mme - BEFE) P g
4 374 (Press tie, pr4652, Tipper tie, UK.) 74 4fv (S =& o £ » T H 3
(Ka-1990/220¢, Asca, Germany ) & & » Az L 2+ = o F & %¢ w B R E 66C {8

BT E AL 0 AP 2R SA EETF Y 4°C 128 4 (T1-520r, Tit, Taiwan) > F§

W

Bodi 7ok B 4% (Lh30, Hitachi, Japan) 7 % » > ¥ E R 5 2mm > B+ 3 % »

s

Bz e R (RE S Nyl5S-PE20 2 LL70> & & A % % 15 um/LDPE ~ 20 um/LDPE
2 70 umo A5 & 5 105 pmo P E T ISP )X E T # E18 (A300/16,
Multivac, Germany ) & % » p¥733% 4°C (278 4% (TI-520r, Tit, Taiwan) # » I & 47

H - 42 & (Proximate analysis ) ~ "5 %5 f4 = (Fatty acid composition ) ~ g F &3%
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(Sensory evaluation) ~ ¥ 4 @& (Shear value) % H # 45 it » #7 (Texture profile
analysis) * ¥ 3% 0246 % 8 kit (7 514385 - £ ¥ e & (pH value)
¢ % (L a, b))~ w4 77 ¥ ( Total plate count, TPC )~ 5* it [ # ( Lactic acid bacteria,

LAB) ™ % zi® v % i & (Thiobarbituric acid value, TBA value ) i& {7 4 45 o
2. ¢ NA g2 T

D F#l et

WoHRMATR Y 2 Rtk R AL SRR F I (afk 0 2 H) HRE
- 5L (BP) 5 fl4k&~ BFHE 97 &7 = 482 < % (Landrace x Yorkshire
x Duroc, LYD) & 4fléké ~ BFHE 96 o 7 » BoH L gis e o 4 “,%K"—f‘ M
w2y ghis > R E ¥ (Zrl-p32, Ramon, Spain) # * 12.5 mm 3 p 2. %43 %
Feis 8>t 4°C 150E 45 (T1-520r, Tit, Taiwan ) ® & # o 4 75 & £ 5k ¥ > -207C
% i (Mdf-u71v, Sanyo, Japan) ¥ - 12*7 7 *r & #% (Felix-ce, Freif, Germany ) *»
28 5Smm’ 2 & ot FAetr R R (80% 8 %p ~ 20% % Fq) £ 2T A 4

o e b ldek L Z AT o

@ 4r1iEfE

Bz fe e p BN IEFES (35, Ramon, Spain) ¢ o BT AL E - B FUfe
e (Sodium erythorbate) ~ @ B ~ Fik ~ vl ~ K FpPe 2R & > L R4 F g2 3
g R ES > BEB I 24 EH P 3 4C =iE 4 (TI-520r, Tit, Taiwan )
AR 3 R o Bfieid B (s A AL E Y LE 8 (D-73779, Dick, Germany ) ® 5 1Y
TR L EFERES FYCHEE o BA TS 0B (CI15, BBF L 4

A) 1 50C se 4~S R H D 0 B

N
™

frizRE T2 AR (RE

=i}

% Nyl5~PE20 2 LL70 > 5 & 4 %] % 15 um/LDPE ~ 20 um/LDPE % 70 pm > 3%, 5

BA 105 um» PAAETEF AN 0 £4) ¢ 0 W E 3 e £ (A300/16, Multivac,
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Germany) & %18 » 4 & pri3>Y 4C =R 48 (TI1-520r, Tit, Taiwan) > ¥ & 47 H -
4% = & (Proximate analysis) ~ #5%sf& % = (Fatty acid composition) ~ g F &%
(Sensory evaluation) ~ ¥ 4 & (Shear value) % ' # % it » #7 (Texture profile
analysis) > 2 3% 0246 % 8 ik {7 k13 MHi % £ ¥ pidk @ (pH value) ~
¢ % (L a, b)) w4 77 ¥ ( Total plate count, TPC )~ 5* it [ # ( Lactic acid bacteria,
LAB) ™ % gx® v X e & (Thiobarbituric acid value, TBA value) it {7 4 47 o & 3#
Hewl e 45 BB (BP 8% p +BP # #5 )~ BW (BP {4 %2 ¢ +LYD % #5 ) ~ WB (LYD

{7 p +BP # 75 )~ WW (LYD & %2 p +LYD # %5 ) o
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Table 11. Formulation of restructured ham

7k 20

R 1.6

e 2.5

vk A 0.3

5 R 0.3
TR 0.015
~ R 0.3
B P B 0.05
P oA 0.05
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Fobo s E el o SRR B

Table 12. The smokehouse program of restructured ham

Procedure
Condition Drying Smoking Cooking
Stage 1 Stage II
Chamber-Temp. 54C 54C 66°C 85C
Feuchte Humidity 43% 43% 90%
Centre-Temp. 66C
Working Time 30 mins 60 mins 30 mins
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Table 13. Formulation of Chinese-style sausage

) 1.6
B 9.5
kA 0.4
B Pk phgp 0.05
~ (B 0.30
I A e 0.015
ikia 2
R 0.2
EEX 0.2
> 0.2
e 2 0.05
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-

S HRRG

-

BP {5 5 p LYD 7 #p
A 4 A 4
BP A LYD * %
A 4

Tl P E e Epr it 4C

A 4

— A~ iR A s RF
RSN A o R

A 4
$ 024262 8 FH ik RikE 4 F 4
4 il s PR EHCR RN Lk A

CI R SR G iy A

Fig. 6. The flow chart of experimental design on restructured ham.
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BP {5 "2 p BP i " p LYD {s " pt LYD {5 " pt

BP # g LYD # "3 BP # M LYD # -
Y v v v
* %% BB ¢ X4 5 BW ¢ N F 5 WB §RNA B WW
\ 4
PRABE e R 4T
\ 4

o & N L R g
A P g A T

A\ 4
F 02463 8k GRS MakE - 4 F A4
LT SRS

Bl= ~ ¢ N Rk i AeE o

Fig. 7. The flow chart of experimental design on Chinese-style sausages.
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1. - &= % & +7 (Proximate analysis )

2R AO.AC. (1990) =2 » A B d22 & F R A ~ JE Fv e g 95

BN ERFANAY o 5 BAIBSE R X o

2. fekkE (pH value)
% Ockerman (1985) = ;2 B Arjp| T 2. o B~ 10 = 5otk &-4c > 90 = 2 FAp-K

2R & s A 4ats 1 pHmeter (Mp320, Mettler Toledo, Switzerland ) ] € 2 -

3. ¢% (CIEL",d",b")

i Means etal. (1987) ch™ 2 i3 &Pl 2 - BE B VB FLFF < 2
BEABEHREY PR AGRBIFRE > BEREDS BT FHERN LIRS
¢ A & (Color and color difference meter, Model tc-1500sx, Tokyo Denshoku,
Japan) RlZH AR (L) ~id @& (a) M2 F 4 @ (D) o & Adliaz £47 -
A Rl e B F L KRB R (Standard plate, x=88.74, y=93.56,

z=101.73) & -

4. %72 F# (Total plate count, TPC)
B 25 D nth&E 225 A 2 @ Fpk o R S dZ % (Stomacher, model 400,
England) i & 2 #4585 @ &3¢ § % # 4 Plate count agar (Difco) »+ 37C

WE A 48+2 P T H A2 8k (FDA, 1992) -

5. 5B )8 (Lactic acid bacteria, LAB)

B 25 ootk & 225 A 2 @ FR O R &2 B (Stomacher, model 400,
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England) /2 & 2 A~ 4&is ﬁrﬁ + i F B ¥k 2 MRSagar (Merck) *t 37°C T i

f

25 % i (FDA, 1992) -

R

ERA 4812 ) 3 E FI

6. "g%#pile s (Fatty acid composition )
%35 Sukhijaetal. (1988) = xiplE 2
O #5dn
I. Benzene (Rd-32212, Sigma )
II. Methanolic HC1 : #- 10 = = ¢ fig# (Acetyl chloride) (Fluka, Swizerland )
Bl r 100 EH E KT (bR E S pA) P gEgR L
II. 6% (v/v) K,CO;3 (Shimakyu, Japan) ;% %
IV. #&-k#ipidr (Anhydrous sodium sulfate, Na,SO,) (RA 5 » p A&)
@ 5w dL
Btk mr0 Ak dc % ¥ (Labeconco, US.A.) 274 iz’ » iz 2 2 2 £ &%
MR EARGSER 03 S0 BiR&EE 1S B ”F’: Pooder 2 22
benzene# 3 % “ methanolic HCl# % 10 #) » ":r’jf FRE SR 70C ki 2 )
o2 {sBdigps 'g AR R o4 r 5 FHL6%KCO3%2 2 % “benzeneR £

’

111,500 xg #t~ (Hermle z323k, Germany ) 5 4~ 450 B~ ¢ K B S0 e do

i

be » NapSO4i8 Br i3>t -65C ¥ # * o
@ GC i #x %

i@ * % 40 & 47 % (G-3000, Hitachi, Japan ) 4 47 - k&1 6t8 1L > &P B
% FID(Flame ionization detector ) » » 3¢ ++ & £ ‘o ¢ (Rtx-2330, Restek, U.S.A) »
##4p 2Ny o iz 1 ml/min s 4 5t 100 0 10 3% (Injector) 7§ & 240C >
%P % (Detector) i§ B 250°C » & #72_ 8 & i 40T 424nB B 160°TC » dF 8
ko 2 fsAE sk 2C #FHE T 210C » fad4F 20 ~4afs i)k o RS E

WE G o TPy A EL R B (Fatty acid methyl ester 189-20, Sigma ) 213§ $F& o
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7. Fi® v x e (2-Thiobarbituric acid value, TBA value )

i Ockerman (1985) = ;2B 7 2. o B~ 10 2 @2 &t » 50 4 2 %
Aok SmpR LS der 46 F A FAKS3 T ANHCI 1 F 2 vRigmH)
5 iF e & (Antifoam a, Sigma ) 11 2 3~4 %g/* £ >t Kjedahl flask ¢ & {7 Z4f ©
B EART Y S0 s B 5 FA Fhppter 5 &2 TBARAH (B 0.288
2 5. thiobarbituric acid 3% 100 % = 90%=2 /kpsps) - v kg e & 5 35 &
& > FRoKAEr 10 A4 e Bfs 0 1Ak sk R 3 (U-2000, Hitachi, Japan ) 7 &

538 nm™ p|ex sk & (Optical density) » FEZ S % U k@ & T o

8. R T &3 (Sensory evaluation )

iz Cardello et al. (1983) = & F3®2 o

Bfe by iEd ¢ ERY BN BBy Ae £ 0 d B RaRmgs f
BABRAL FRES SAIES C L F AR RET SRS mk
FRASEUR ~ A SRR BRI REE TS AL A FES A UE
REZRFFEE V2§ F 14 Sl O G1RF D BRI RERE 2L
MEFL A o IAREL IS LR FRRMER TR AL Tz kit ]
AitEik 98 iRk WR LR E e lRErT 2 Ax 4 E 1A LR
o9k Gteit; FA e Vi BafAery v iR TR X DI EFM2Z W RE
12 51B5cim 9~ 515 0 hvR G i wBaE AR Y TR X T E e VAR 2 vRig o ]
AR 98 iR RIS RPN A E BV REEd B ek s WK
P Z R eRE (TR 3R 0 1A SRR 90 iR E B o

PN R Rl e sp42 § % H4F (Barbecue 1850, Tefal, French) 14 210°C e
20 A48 AR RN BRENFERICL Y TR TRESRE TS
ER 2emei TR A B A MERBERTFRY AR F 1L SRt

98 G HEIRT PR R RRAEY KA YR BEFLN 1L S HEL 98 SR
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FrARREAR Y ARG AL FrR Rk 1A S HRK O 94 SRR WUR F M ER
FAFEEMNTL RS E 1A SR 0 98 SR PSP SN A Al Rl
fev TR R S PIEREZ MR E 0 1A SHRICE 9SSR S bR S B
A IE SVRSEAE L 23 FE S N RS MR N S R S E R NI
RB GRS B FACHUR 5 EE LR MR 1A SRR

0% & tmE B e

9. % 4 i@ (Shear value)

B g s FHERIVERNALE S AER 2cm 2 2mm B
PR e S 2§ %45 (Barbecue 1850, Tefal, French ) 2 210°C 4e 4t 20
A A RN S BN MR A Y RE o K MY NE B 2
cm & R o 12 F# & 47 &k (Texture analyser ta-xt-plus, Stable micro system, England )

fe £ 4 HDP/BS 2 7 Al&F » $k S idihra” o Rl 7 $TA &P b 4 &

(kg/em?)

10. B3 4 if & 45 (Texture profile analysis )

T A7k 2 4 F ARE LIER 35 2 S e BN o B F ST
WAL e A RE R RRIE AR AS - BAPE 2 0 A
THESFEHE L ITREAREF A1E FHTHEIG A7 2R F 0 B iR
7 #v o de 0T d A B L F M 450 - kP2 [T S8k (Sidel and
Stone, 1993 ) » H A58 sr » 5B R 2. 75% 0 fER S A 52 535 0 B
HA o~ A2? 78 B2t 2R > A AR AN LA S ik (T
LI A A 3 A R (Hardness) ~ p B (Cohesiveness) ~ 34 ( Springiness )
% ee w4 (Chewiness ) rg R AT YE2Z 4 (B0 1999) 0 A AR Tk
P A » SRR E TS%MATE 2 4 B (kg) o P RIEAEA S
IR TR T 2N MEES > YHEN AR > BETR RS
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Sohd REE S B BT R R R KRR 0 A f LR e
3EAREBFHERREA T R LA 8 Y B8 R D T B

Bz et g 2 B AodE 01994 ) H S/ B~ R sl = Jﬁi 3 # (Cardello

Bl W fEd ¢ ARIBD 2 AER 2eme m ¢ N F R @ IE R
2_ 7 %4 (Barbecue 1850, Tefal, French) 14 210°C 4c#t 20 4 45 > % = {8 ik 12
gEihA e R E NIRRT LY R YRBEEE Y 2 em £ B - UFE SR
( Texture analyzer ta-xt-plus, Stable micro system, England ) fie & %t HDP/BS 2
7 AR MR SEF TR A &% 0 1 10mm/sec 23 R 5 R TAFEE LA
#o:% & (Testspeed) - BT PF#H/R % A (Strain) % T3 k&8 B 975% » #71

BENUERES ZITR O R TA SR B PREE R

z ~ 33t 4 45 (Statistical analysis )

*REE R > 2 3% (Completely randomized design, CRD ) 2 %] % &K+ -
g2t % (Mainplot) 3 BP~LYD 2z m#lg » 2 % (Subplot) 5 %02~
45682 prGpER o ¢ N4 BRI BPLYD 2 RALE & BP - LYD 2 3%
3% (Mainplot) » %0~2-4~6~8%2 pF 3/ 5 4 % (Subplot)

Bl EIE P TR 2 Bedp 1 * SAS i3t a4 kAL (SAS, 2002) iEiT AT 0 14—
A& $05% (General linear models procedure, GLM ) #{7 % B2 2. X B 4 2
AP R MR T A2 T 3 T35 (Least square mean, LSM) p] #% v fi & AJE

ETinE MLBMEL R RRARERZ X
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Force
L | -: -

H 47+ % ®AE (Hardness) : H (Maximal force)
A %579 f P F4E (Cohesiveness) =Ay/A;
B %t FE": R gﬁ-‘f“i (Elasticity) :Bz/Bl

re gt (Chewiness) =Hx (Ay/A;) x (By/By)

RSN R A TS 8 F IR

Fig. 8. Standard curve of texture profile analysis.

( Szczesniak, 1975 )
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T~ B¥aidsw

1. - A

P kiR R HE e A 2 Bk L T e Ak s
oo MEREELVE (BP V) @ SRR E el (LYD V) #7
Bz 78 (p<0.05)e BiEigis= G > BP vaplt LYD YR E®RF2 5
(p<0.05) e %o 2 A2 G » 3 22 BFNL B ¥ 2 8F (p>005)° 2 F
Sk R AR A s P > R (1991) &g (1997) § g 7 B S E R
G2 FhEvoeg P ES > BEFRHNBZIENPRELE LSRG 0 kA
ZERFEAME A AL ZEES ARLR D2 HF > 3¢ (2003)~ 7% (2009)
BEE (2009) # FRAFIEF AR 5% 0 AB%Y BP VA RE Ry
T BB RS 2R o

Bt 2k XAz A HEE WV RAPTGTHIFREEZ BT - S5
o 3R R IR BP Vi YD L2 fldg A M 3 640 2 65408 K
Z8 (p<0.01)> & 3 pFih % 12 BP Vg B ¥Ff Mz fhig & (p<0.01)>
%@&ﬁ@ﬁ%ﬂ?ﬁﬂé%k%%%%ﬂ”T EALR A oo @ (8 B i B
R 5 AR (3802003) 27 o Bl G ¢ BLA AR B Ak iR
oA F 5 ?f?s‘éfa‘wéz%fﬂi“ blged w fEmg (2% 01998) Fpt o stﬂz%rﬂ
ZHEETE T R A L RS o B S SR B (2008)
B b fi pOFEE S PR D SRR R Mk A
w (1997) &iF (2009) RliFpME R R AR Z 8% > TR U7 e FRigE
3o 88 (2003) » PR 2 HEL 0 ST A 5 BP VR ROMEE B2 R Fl
— CRFRHREOBP VR R TR I R FRMEEF BF T H2 5 (p<0.05)>
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PR IS G EIFAL63~642 7 T LR FHE > pIFRAY

fedg i@y MG (p<0.05)> @ Bz & Xp WEOficER - 20K EAD
dERRFEAME  BRRAKS S (B2 ) I HBEFR > 5 FET

Fr PR EAT P EHAE (p<0.05) R ES § T %R % o Banwart
(1979) dp i 2 g ¢ Jod TR RARE AL 2 9T R ffchg 3
(Ammonia) 2 %%#f (Amines) i & 3 ¥ it 1& = fhdg B et 2 > Fp S v iF4Ae
FERATEEBLABEL S RBF TR IR R (%2 D%~ )

Fdk B3 Aoty b 2 ehlEa) > B gt (2009) 2 AT G AR R
R %31

Bt :RaREL % BRET SRR BP Y2y LYD V2 2R
B s 5 5525 2 5449 (p<0.05)> prgp Big & - g %w it BP Ly
THEFRFLZLARE (p<005) ¥ 231 ¥ AT 2% BP L LYD
N Ry RRET RS E AL (p<0.05) 38 (2003) £ (2009) ¥ &
PP ERNRAREORIGEL G L APM o § R Bhbe EPUpE > e AG
gavep FRE 2 RAEE (r=-0.56) F]} > BP Ve B (p
<005) AR ERSE (p<0.05) ¥ U R FIKfRE o ¢ B2 5Bt -
STn 0 T g AR BP VR G BEFRF L 2 B (p<0.01)r W FF
WP BP LR LYD kA2 ¢ @AW S 3.40 2 2.83 (p<0.05) (LiE R ik pT
His o @ mid B3 T2 A (p<0.01) FisF Eart Ao g oo 8
S d BB o E (2007) &7 (2008) R FREFEZ A BE

H B G B iz d & Estévezeral. (2006) vt 14 B g A @ 2 2 0%

WoABd 5y s B el d B 2 AR%Y BP VR BFRSE
hled BREApP o B RlT (B-- ) ZFEAD L L BP vy %

4

7O E R

5

ZRIE AR RILEN R A FRER I BT FREEF A AME o H

I



BT RFIAE WEd PRI DAY > ERAE2ZF B (=037)>
iem ¢ B &2 pp ¢ 4% (Huffman et al., 1981 ; Mandigo and Booren, 1981 ) »
MG o W2 AR EE I B AN (p<0.01) BEIepg J %
Z ApM 4 % L9z Fv (Myoglobin) ~ & iz k¢ (Hemoglobin) % ‘m®% ¢ % -
vup 2 ¢ F A & d sl §od 7 £ 4742 (Zhu and Brewer, 2002 ) > » £ 3| & Fd
FEdL SR g 2 4 @R B8 (F 0 2008) 0 @ & Ferndndez-Lopez et
al. (2000) =R 2 ¥ a‘% Mo d EY d B MBIt e 7RG RM G
Pld BER RATEEI R § RE 5 4B (Jeremiah, 1972) > Estévez et al.
(2003)> N E T RFIZRF2ICehd ZE EEFRFZ I B

AGRERIGEERBLF S B o 0t d 2§ v e

(Oxymyoglobin, MbO, ) % it iT#* % $Msviz Fov (Metmyoglobin, MetMb ) &

s
7|

N

RiE* 3 'ﬁ 2_ - = (Faustman and Gassens, 1990) » & 3“ iz 3o &2 7 5§ ¥ 1§

P e ff 2y i d chf Sovicdoo PO od BB d B g H > RAE K

Ak

ol X B R f AP (Brewereral,2001 ) !V ML IRH AR BY 24

\E»
\m

TpApM 23 (r=096); @ =4 RS BEeE T O AP M
(r=-0.57)> £ RFIF i A LAEBDL AL - 5 1§ (NO) Bl dod &
AL A iE AR ¢ > AR B MR TARBARRS - F L F
‘o MG ERMPF S BB 0 2R (2003) AT ERARTE

U
i

3

BEng CF g 4 iR T F R b Gt G F R

B PRATELR T ke T B F 2 2 % (Lindahl et al., 2001 ) -
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Ztw ~ AR KRB R HE R s 2 PR

Table 14. Effect of different pork sources on proximate composition (%)

of restructured ham

Items (%)

Sources
Moisture Crude fat Ash Crude protein
BP 73.84° 3.67° 2.97° 19.32°
LYD 74.68 ° 2.82° 2.93° 19.43°
S.EM. 0.21 0.02 0.01 0.11
n=9 -

BP: % :#2 - 5 (TLRIBlack PigNo. 1) -
LYD : = &fé 222 7 (Landrace x Yorkshire x Duroc ) e
CREFT AR FAAB L FLBEE (p<0.05)-

*® Different letters in the same column indicate significant difference (p<0.05) .
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7.00

6.80 |
D
2 6.60 |
«
; —a n—
T 6.40

+
6.20
6.00
0 2 4 6 8

Weeks of storage

——BP: TLRI Black Pig No. 1

=#-1.YD: Landrace x Yorkshire x Duroc

Bl4 ~ 3% KRz Rolp L e Vi hpr ) N fddg B2 22408 -

Fig. 9. Effect of different pork sources on pH value of restructured ham

during storage for 8 weeks.
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59.00 r
57.00 r
=
= 53.00
>
‘<5100 f
49.00 -
47.00 -
45.00
0 2 4 6 8
Weeks of storage
=-BP #-1LYD

Blt 2k kRz Al HE eV RApFrs T RAR B2 P8 -

Fig. 10. Effect of different pork sources on L” value of restructured ham

during storage for 8 weeks.
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5.00

4.00
g 3.00
=
>
"= 200 ©

1.00 -

0.00

0 2 4 6 8
Weeks of storage

——BP -#-LYD

Blt- 2k khz R Lo v RaprahFid B2 P

Fig. 11. Effect of different pork sources on a” value of restructured ham

during storage for 8 weeks.
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8.00
0 2 4 6 8

Weeks of storage

——BP -%-LYD

Bt 2Rz AP HEE VRAPTFHRFFT I B2 B F -

Fig. 12. Effect of different pork sources on b value of restructured ham

during storage for 8 weeks.
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AP O AL TP Y R R F F CER R ‘e % 323 (Borch
etal.,1996)> @ p ¢ g 7 hB £ 30 Fo LR EwEikiE ol £ RE F o
P Umiamr g ¢ A2 B ¥, M (Holly and
Mckellar, 1996 ) » % 4 ﬁ&? BiltdeR L= > BEF R EHEF BP Vg LYD
VIR FEt T RRFAR (p>0.05) HREY T EE  AeR j E

pr bAoA (1=098) A5 FHI S -G F S L e Flc MR A g

HM¥ %0252 PR AN HEFMAOR S (p<0.05) %= 18 F#k
E Rty & (p>0.05) B H4 ﬁﬁx‘ﬁﬂit 5.5 log CFU/g 1™ » — dm 2 p
A Flt 10°CFU/g ™ ™7 ¢ MR g (20 1990) 0 F 43 plicit

10'~10° CFU/g PR F PP BE R P2 TR % & 35 0 WM vk 2 PR vk 2 & 2 ~ 4 5 jf 4

3}

ESER

vk %
RRD mEE S FH AT BB G R AL AR A F

-

BEAALFIR e BEBEL T o RELFHEENES (F52008)0
FREAL LR o FREFS RS ARSI ARBE SR FA
TREFZe A UHbaMBEFEET TR P FZEN 2L (Egan, 1983 ;
Buchanan, 1986) i = 5 &4 Ff (Von Holy et al., 1991) - j&5% ¥ 5 I} » BP
Laggs LYD Vit ¥ 233 S e S RAK BFLE (p<005)r 2 ¥z
B il AREATIE IS N FHERFAREFRT (p>005) F
Fh 32logCFU/g ™ » $tRptdk B2 2% (B4 ) "R 5230 ¥ i
PR A (p<0.05) Flptfedg @y TR HRF G p W&ET pEsE
BIABFAFHEAL I REREP FEn & Sk EaT " (38 02008)
M ORBEA A FRIRE R R R IR R DR Mg b B P R flde B ART
FAH (F230) FHEFFAOME o 58 (2009) 2% F AR g%
P FRRFASH AT P RS I RLAE PSRBT ikdg BT
TORPFEIRA > Y Bk (2005) i RARA BT AT B Rk - Ko
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Log CFU/g

25

0 2 4 6 8
Weeks of storage

——-BP % LYD

Btz -2 F RRZ RPE HEEVRAPT IR RS Az B -

Fig. 13. Effect of different pork sources on total plate count of

restructured ham during storage for 8 weeks.
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Log CFU/g

0 2 4 6 8

Weeks of storage

——BP #-LYD

Blte -2 FRBZ RPEE HEEVRAPT IR R AR BT -

Fig. 14. Effect of different pork sources on lactic acid bacteria of

restructured ham during storage for 8 weeks.
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4, ryREL e

P RRRALE 2 E e v E R e R ek L T AT hAR o AR
(Saturated fatty acid, SFA) %4 » BP V2% #% * #piz 48% (C12:0) (p>
0.05) P #B 2 B (C16:0) 2 A"k (CI8:0) (p<0.05): @ F 2 5p
(C14:0) plE LYD % iedet g 5 £ 248% (p>005) ¥ 7 & for v
(Monounsaturated fatty acid, MUFA) = & > &% iz ife i (Cl6: 1)~ Wk
(C18:1) &= ~p%ipe (C20: 1) BP vy f wF 7 22484 > wifj
et £ BB ¥F (p<0.05)° % * 4xfryi»f (Polyunsaturated fatty acid, PUFA )
SHET R (CI8:2) % Lfpw i (C18:3) 2 ﬁiw~{fpﬁr§ (C20:4)> &
¢ pet LYD Ve g g (p<0.05) 0 =R pi s 24w o et
BP Ligd g iing € v AEEFERE > A p P nppades XY
s fa g B Wood et al. (1996) ¥ Lo Fiego et al. (2005) #F i pt 2 "q a2
X g FE i a g AR > Kelloggetal (1977) Wiz ~ g 23

TR B REaAR S > FIPIL R 9L F RF R Pk (CI18:0)

78 e M e ik (C18:2) 7 £ > Cameron and Enser (1991) » #%
AP 2 BE o B EE Y BP N Bt GehA PR R B0 I R R e % 4
@0 @t (2003) %% (2009) » & spflaedrs 2 v BIERGE Ot T ik

(C16:0) 2z it (Cl6:1)> p+772 BP L5 falr g% o
L2 A2 R RRARME ZE BV RE o AR H 2 oty A E A
G frry AR e R LR % T B BP Vit i SFA 2 MUFA 7 £ (p<
0.05)> % PUFA = & R|E_LYD % IR REB FE (p<0.05) > 3 % ¥7 Estévez
etal. (2003) 4 4p iz % > @ ¢ (1997) § WA FLFE HiLnz Hi v fd
E ARG REe FA AR 2 B L& 5 7 SFA S MUFA 7 £ 4583
Y5 % 2 &P _PUFA 2 £ #% - ¢ 22 Cameron and Enser (1991) #% 41 2_ %
BeAp iz o @ H A FIRd SRS R RE P e T R R R Y R X g
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s EEH 4 BISFA 2 MUFA 3 5 € #i4 (r>0)> @ PUFA Trip i
%> Wood et al. (1996) » 1MApl 2. B33 ~ v 781 SFA 2 MUFA 3 4 42
i@ PUFA 2 2R HELE > B 2 G e 287 § R
5 e SFA> § 9vp P enig s g B AP Py AR o R 4 € ST2 3 4c (Scott e al.,
1981) » ]t » $FPR RS S EF I BP Vs 4 s ing £ (p<0.05):
¥ 32 SFA 2 MUFA 7 £+ v #® (p<0.05) > PUFA Rp st (p<0.05); 4p

Mite% > % »SFA 2 MUFA z EfR& R R B2 ¢ EEME M (p<0.05)"

BEIERAARM 0 2 2% (2009) %L E 4R 0 B % SFA 2 MUFA 7 £
AP RARER S B 6 F RF MR o

5. BT AR

B2k kiR Al HEo VR apr s JRam" P XREL R 5

SR RFG D %A 3 A 0 BP Vgt LYD X i d e TBA i (p<0.05)

(%)

>

PGP AEHFFRE LN F RN - GPF > A AL TBA %
FRF A2 E (p<0.05)>BP \'p % - FABE TR F AR A LYD
CRPIRA D NN TBA EATF RS BP VRLAE A HE > A AL
TBA B¢ "ERFFerifsem § 2 hm % (r=0.81) -

A RS ER S RA R G frfn R 2 R R X FIR R Ty T
2 A2 L LA (Ffedt > 2002) 0 p A7 ARTEDRE > T ML A5l p W
§ i (Autoxidation) s & d fd frs =il 2 § PG G RGBALF
®% (% 224 > 1976 ; Caldironi and Bazan, 1982 ) ¥t i 4~ 4 £ 2 % % I TBA

2.

=i

|

W R FlE REEET G R AN (p<0.01)> BT A Jr B AR S 5 T
FOORGARBE A g TiEE L EY N RN EEMA BRI AL H
EARCRE “F_E'f]%‘« PR e foig AL B e SRR T Y 0 S F 5P #l 54 pehi ¥

(Yancey, 2002 ) > Yamauchi et al. (1988) & J175%% 5 &4% 5 Pljd Fa § i 354
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Bef 23t > @ BP VAR 4 R s £ (p<0.05) ¥ il I BP L
F B N TBA B o &5 & SO ettt X33% > Ryu er al. (2008) 3 R4
LRt L ER G AT A AR LR A o h Rt pl e
FRIYDF R 2 e fFR A mlcfar 15 23 % o ¢ F ¢ % (Faustman
etal.,1996) > @ @& g i E it A 4 e Bl (o> 1992) ¥ 5 it AlEE (&
) mpERA SR (0 Ba) L5 RF O g Wik fa2ier 2 5 v 9
FERERITES % A2 (Morcuende, 2003 ) > ¢t ¢k 5 Estévez et al. (2003)
T I 2 gt gL FRE FRIBEIRF ZE2 ek
v d F R o B d FHIEEI R 0% HEMLIT R
W2 2rnima S "HFRELIHFRI 2B E T E9 g 2R3l
ES % (Estévez et al., 2006) » F3vic Fov 25 = v ¥ 575 2 Fe? & Fe'
RAREF P E B A S 2 TR B I g FTiE S T T s e
Phimie L 2 P T E MRG0 F o i Fed B ARG RARF 0 TR
FOAORGETRIPAE D PTHRPIBPVERT R IR EFY 7R (R
) w4 F (Heme) * g Fe’ i % % Fe'' (Brewereral., 1992 ; Raharjo and
Sofos, 1993 ) > RiEH g Fr 5 i fapeIh § v LYD Vi k enlg ¥ > £ B¥ 7 1F A2
¢k B w § IR Y A% Fe'F it 5 FTURHET ¢ TBA &
b s Fpt BP Mg mMihpkdgE 0 77 a0 L8 TBA ERF R Flz -
(r=-065); @ p WHEs PEIEAFDFAANT R FRYEF F Bt
(r=0.37) > iz & W2 5 ¢ 4% (Huffman et al., 1981 ; Mandigo and Booren,
1981) FIt ¥ $Fpe A5k ® LYD Yz 3 ¢ EXETR s~ F i3 ¥y 2 ol
% (p>0.05)° TBA 4 k{iF MF et 2 ; monfe s &t 4 ¢ 38 TBA
et > MUFA 7 £ 2% “EpcEAR T4 H (1=0.65) &+ MUFA 7 4%

5% TBA iB4%3 -
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Table 15. Effect of different pork sources on fatty acid composition (%) of restructured ham

[tems
Sources

C12:0 C14:0 Cl16:0 Cle:1 C18:0 C18:1 C18:2 C18:3 C20:1 C20:4

BP 2.74% 1.18*  28.13° 2.68° 13.10°  4043° 9.26° 1.02° 0.64° 0.78 °

LYD 251°% 1.75°  2516%  2.09°? 11.72%  35.08* 19.76° 0.76° 0.58° 0.51°

S.E.M. 0.01 0.01 1.12 0.01 1.15 1.21 0.74 0.00 0.00 0.00

n=9 -
CREFA R AT EEFLE (p<0.05)-

" Different letters in the same column indicate significant different (p<0.05) .
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Table 16. Effect of different pork sources on saturated fatty acid (SFA),
monounsaturated fatty acid (MUFA) and polyunsaturated fatty acid

(PUFA) composition (%) of restructured ham

Items
Sources
SFA® MUFA® PUFA®
BP 45.15° 43.75° 11.06°
LYD 41.14° 37.75° 21.03°
S.E.M. 1.19 1.16 0.45
n=9 o

A SFA: Total saturated fatty acid (C12:0 +C14:0 +C16:0 +C18:0) .
B MUFA: Total monounsaturated fatty acid (C16:1 +C18:1+C20:1) .
€ PUFA: Total polyunsaturated fatty acid (C18:2+ C18:3 + C20:4) .

CREFIRFIAEAFFIHEFLE (p<0.05)-

2% Different letters in the same column indicate significant different (p<0.05) .
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Fig. 15. Effect of different pork sources on TBA value of restructured

ham during storage for 8 weeks.
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BE&TgS%qr (25 ) Affd Bkt » d gl B4 HA
A% (p>0.05)> kA= 6 BP XA g ima 2 AR (p>0.05) 0 HcAk
PR REL RS TV 0 BP VRERE 234 (p<005) PR RESE
i TR Y > Enfilteral. (1997) 3 At i & % F1E g aoep iy

37 (Intramuscular fat, IMF) % £ % M9 4 & > AR 7 S B S B % it

8

By BERFanEAs > % 1 (2005) RIFMBEL - SLAp Fobch b
PRE G Az 2 G LYD EERE anTA o E (2007) i AEF R REF
ey B3 @A En (2003) FE (2005) 274 (2009) #F7 Mot 2R
POE SRy o R ~ S R R R BRI R TG B anTh o
B AERY BP VR ANE ~ P HE AR RITELSIERE AT R NES
FVURE NP ss T REE PE WY R 2 R e f M E e it (Touraille ef al.,
1989 ; Gandemer et al., 1992) » &% (2003 ) pEER P s ERMRE T L AP
B (r=0.84) > Fl¢ > BP VML F "7 & (p<0.05) 7 5 g F &= Wk =
A RE A2 R F2— o ptek s Enfiltetal. (1996) A7 A5 HiE 2 g &
Boh oz p TR FRBR L E TR T SRR R ZHUR RS it
*7 JE 4 (Biting resistance ) ~ $ b enE EPERF Z R F A 2 MBEX R 0 T WrR B
WRPER v pE S R E AR YRR MBI AR R TP 0 HEP AR S bk
BREIRFR GRSy J PV HBREEY 3 IR 2 L AR T I Ap
(r=0.56) > * A FER/EXAFIIAML 5% - Ko

goPOPgAR R 2 Py isinkrfo R B Ok vk S R > Cameron and
Enser (1991) £ Wood ef al. (1996) ¥ 305 > a%kz £ 2 P ipbe{o R &2 b vk
PAMEHCRIBE IR AP “’T‘ P A Pq ik (C18:0) = L pe (C18:3)
2% > MUFA %2 SFA &2 hvx 5E IR 4pR > @ PUFA E R vRRI R IR J 4R R > 3 30
WeR Z 5 E gz AR R MR E b rR S S 4P 02 > 3R (2003) £27% (2009) #
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FHcAR Y SFA 5 R ApRE > @ hcAR|2 MUFA § 2 4pR > P H BRI A% LS
¥ SFA 2WcE G AP M (r=0.65)  MUFA P2 h vk I 4p R (r=0.51)> @
PUFA #t4c& (r=-0.83) % h vk (r=-0.65) A3 7 TR ; ¢ » Cameron et al.
(2000) £ Kimata et al. (2002) 7 7 £ 349 p Pgipph e &2 & % L FT [ enff % o
Z% I SFA 2 MUFA shfz e e (Cl16:1) &t (C18:1) 7 B2 b
WeB ~ 3 RRZERBEIRITLSE LM BRKEHRESS FIR 0 BP e
Fli 27 HFRBOSFA 2 Bz £ 0 FIU AR F &3 T R kR ~ F
PR R RE R R 0 R o MmE (2007) ¢ BAAFAREFLLG RS
WU gk GHCE Y FRHEFRFELZRZ AP ARTE B RER 29T T
S REE WEF G PR s R R S FRMC B A R R
9% % PUFA 7 E# MR 5 B (2 >2003) 22385 BP V5 %7y

%5 8% M PUFA § B2 2% 4p 75 o

-3
sk
'
\Ei

&

G it A 1

L

TAENES (AL A) A3 FEREER (2om~2mm) > 2cem 5 &
TR A A Eer R L 5 R A 2mm PIE G O HORE F SRR 534 R
FRERREL VR P RR B RV RN BP Vi P4 BN 2 om L R G R

LYD ‘i3 g itz § 4 & (p<0.05)> 823t 2 mm 2 %7 7 % % BP Vi7" 3

vl

RS2 T4 e ARBF LR (p>0.05)0 B B4 manE e s

A IE R R R R BRERTE S YA B S G W

<l

+ e % (Hovenier ef al., 1993 )» #oigh A% | 3 4 & 4% % (Crouse et al., 1991 ) >
Boe ARE 5 A% (30 2003)0 7% (2009) %7 b KRpE A & v vug
AEE > REFRLIAZI R ARERFVLYD S w0 T4 OGBS M
FRAAPH (r=-029) R F &SSP 4 FRESHRZ I ETL > S

Bk T4 EdcE (r=-061)~ 52 B (r=-058) R EE- K F
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(2008) g g d 2 P2 BB 2 FAR > FREFPL

It

Fen$ 4 BB LYD T4 58 v ok RRDOP FHRRE > M ERES
P BP U E g i 4 B % 4p 02 0 @ Hoveniereral. (1993) » #4171 4p ke
G B o PR R R B B AR R R O PR R B R T R
Fep RNz P4 B R 2 WoR B (Wood et al., 1999) 0 #% (2003) 7= 3%
BPrgsg BT BRERFAPM (1=0.96) 2 3% > JF T P BP L2

A ERLYD Vi g o PIET A B RN M e 0 B4

e
%
)—U

UFA 7 # 23 498 (1=0.64) > £ SFA (r=-0.49) ~ MUFA (r=-0.52) %
BT &Y 28R (r=-061)~ 541 (r=-058)~ vk (r=-0.16) % 24 < R
(r=-046) * R F 4R » 2t 2288 (2003) % N14% 5 SFA #-@ ¥4 @7 » ¥
FERE R~ SR RBRE R LR

Trfdsfronidkdcd L~ > S5 8T BP Vi Mz AR E > il
BFERE (p>005) » pRfE B2 0wt > g2 BP ViR PG BB E 0L
AR AEREF (p>005) a @A EET 4 EF 4p 2 4p b 2o 475 % > Jeong
etal. (2010) #RT 4 B2 AR B4 B &2 48 > Enfilter al. (1996)
ST HERELEFRE R TR FRPER LS G RADT BE
FRAEFFEA Rt R R PER > TR TP EERGEONRE 2 REX R
Ao H A e EpE R e fed F AR R 2 R R R AP
Hp iy 4 BRAR G 6 3 R s 2 T ¥ PR
SR E B RIS o PR BP VR WM el BB (e R iR
(r=-037) 2 %4xEZ R (r=049) 2% - &% ¥ > Woodetal (1996) #% 11&
B ~PUFA 7 2 v & hvh3 FARREZ 2 » HRBEHREF Y TR ARAEHAR
(r=-0.07)~PUFA % & (r=-0.64) 5 f AP M > B 4% § fiiehal & @2 PUFA

PR R T RS R T e BP LR
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Table 17. Effect of different pork sources on the sensory evaluation of restructured ham

Items *
Sources 5 I
Color Texture Odor Tenderness Juiciness Flavor Vera. i
acceptability
BP 4.4° 6.3° 4.4° 6.5° 54° 6.2° 6.6°
LYD 46° 5.6% 44* 5.6° 46° 5.5% 48*
S.E.M. 0.1 0.2 0.1 0.2 0.2 0.2 0.2
n=9 -

A Color: 1= extremely light, 9= extremely dark; Odor: 1= extremely bland, 9= extremely intense; Tenderness: 1= extremely tough, 9= extremely

tender; Juiciness: 1= extremely dry, 9= extremely juicy; Flavor: 1= extremely bland, 9= extremely intense; Overall acceptability: 1= extremely

dislike, 9= extremely like.
PR ERFAIRFARAFEELE (p<0.05)-

“® Different letters in the same column indicate significant difference (p<0.05) .
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Table 18. Effect of different pork sources on shear value and texture profile analysis of restructured ham

Items
Sources Shear value (kg/cm®) Hardness (kg) Springiness Cohesiveness Chewiness
2 cm 2 mm 2 cm
BP 1.389° 0.780 * 1.101° 0.818° 0.569 * 0.512°
LYD 1.542° 0.795° 1.485° 0.762 * 0.402 * 0.455°
S.E.M. 0.273 0.124 0.295 0.184 0.111 0.101

n=9 o
CRiEd A RF* AT EELE (p<0.05)-

“>Different letters in the same column indicate significant difference (p<<0.05) .
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\éi\lé&;‘

A2z w5 BB (BP 4% p +BP # 75 ) ~ BW (BP % +LYD # #3 ) - WB

(LYD s %% p +BP # 75 ) ~ WW (LYD % %% ¢ +LYD # ?5 ) »
Lo— A

Pl KR RALE E gAY N - a2 ek L4 T 7
AR RS R o - R AR R P RLBEE ETARARE Ay
SfEREH - A A A T R EL R kA3 G0 &R 46.84~5029%2 F
" LYD R p e TIoER g iR o A gt R RO Bk PR E S R
ME (1991) &2 (1997) $v @7 b HrfApe 2 £k 2 - b 55T
PR h2Z kA B FRAE AL LM FE (2006) « FIRFHFL R

F B2k Az BHRLYD Mot oh s 88 (2003) 7% (2009) 223 % (2009)
dERAFLE IR LR kS FRFNEL BT AT S S

B0 RH B AAREEY Ry FE L A 2332~2411%2 F > A4 R E
246~2T71% =+ » Beiapz Bk AZEFLE (p>0.05)-

A R R R HRe R (B ) BRFR v,éftﬁ Frix2 b
AP RER 2 RALE .3535'535 fadk BB IR0 % A5 - S ARAE
IR G APIT L Rk B (p>0.05) PO R A RHEE AT RPES DL
FE A A% E L BHE (p<0.05) * A R P digT B phdk @5 RTR
PER R4 THOREF L FHERAI RS R (B ) g g
Bt BT R R e A e 0 Bl EALMEDE A 2 > bR R
BRI AAEIL G § AR TPk B (p>0.05)0 $ o T R AER T R
Ml B EFF AL SPHTAZZEHEF (p<0.05) FHp kA

P2 LR Pl o ML RCOR e T g R S o e R R SR e ROR R
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Bosrgiad P VR ARG S g T 2 B N BRET PPN

b BB #87 $ i chfkde BT 0 ¥ REMS 2L B2 PR (p>0.05) 0 LiE
S WA BB g BT EOER FT WW T EFI E A GG AR 6 e
Fedk B %= ~2 ~ 2 3G EILBHF (p<0.05) @ & AJIL ke S8HEE Beih

i‘éﬁ‘fﬁ?iﬁ—g—’ﬁ TR % (r=-0.86) Flpt o o 33V B RpLeE B X P06

o

SRR R PR LT PR B % 0 2 (2003) 4 4

PR L RN A R Bk EAERTR R e q § T AR H R AT R AV

)

VLR A PR ETRPR L s R AL I REEREY AN
LHEETE A L KUS LR BB RIMEAS L ARG
ZRFFH A RIERSFIARL AP WEETTEL AT - (58%
1986) » ¥ ¢ XA 5 4w vs o SRR fonp G5 R AR 5 R E By
PG 2 R AR A AL RS VR fg.@%,‘gg_%?ﬁjg‘:%fﬁ‘gé—_%—p

AR FM R FE- HESRARDEEAIER (B=- L2 ) 1 LFE
Rk % o

2. 4L

R ESTL o FELAATER2ZE F 2L - (Clydesdale, 1991) > F &
28 FHNALLGHAGEE R EFRLATES 2 MM (Judeg e al,
1980)» Bl-4 272 kihz RALE #hipi? N A4S A3 P F AR B2 8
BoKARRPEBREIRECY L PRI EL R dEe > B AR B
PR PR EB Y 2% e (p<0.05) v prsEE (2009) A7 2 REF
BEVeR FHEM2Z R pE o s ARME Tl RE LY ?ﬁfi&”ﬁ A
PSR L AR S FRANE (p>005) S E Rk
m%&ﬁ(ﬂﬂWﬁ’iﬁﬂﬁ§%#ﬁﬁ&%¢ﬁaﬂ%iﬁﬁﬁﬁﬁjﬂi

WA RRARE DA% MG RBPRA G FHEHT RS TR
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o PEE AR e R AR B RS ORF R R PR R iR
FOELE AR BT R R 2 gL R R ERRE S Vb R
BB a TR AL DR SR FR A - FI e 2 F %7 BW
FRREG ARG (p>0.05) Hépz wimg AR ET R HEAFEL (p<
0.05)> @ p¥3 42" » “BBF BB haRiEa WW K (p<0.05) ; 4pk
BEREAPTRDERRE G 3 FEBDRF T A F AP N4 L s5 g 3
deiR & 2 de 2 F (Coarse-ground ) B Bl 50 B P dnipske s i 2 fop 2209500 G|
Ty A PRESHEESE R ARE -

d BB RAeBlo Lo d BELI AR AEORERIEY (p<
0.01)> @ g 3menfdsp Rl icd B2 2% B FEE (p>0.05) Fpt & fd fil
Pokitihied B0 BEFR ORI FLIERERE 2 EFRE i B (p<

0.05) B7 SfEsticd EHEE 5 - mE (2007) 27 (2008) 4F345 M2 7

(Q
S
b
A
¢
&
frt.
=
et
5
~ml
Fi
<l
3
[
Qo

ot R TRAME B EEFRE O
2F BREPRE(2009)F FIRZFEAPTREMY 5 B FF 0
Y G e i d 15‘%”3’}? BT
525 (p<0.05) 2% e F I % AFHF T AFGRRE (p>0.05); ki
g B IL T N Fl A A Fﬁa‘"ﬁ“rxi'JmT BARRFom @ EiSvep B BPE)
P AR (380 2003) 0 A ponfldk B R € I o9 2 F LS ST
PR el e o Pl BT MERERPEICE 0 7R A e 0 o TRIDRLEG -
ﬁ&mf}nfﬁﬂ’ﬁ}n;ﬁﬁﬁiié?}éi%ﬁ’RH%gﬁﬂ%ﬁ
B, ] 5 M3y Fe''l v Flm i X ¢ T % (Zhu and Brewer,
2002) 4 P EEE L d BREFFGERMBKESE LT THE LR A
4 (r=0.37) -

I EPERWR L - o FF ERRL AR PERIEE (p<0.05)
Flptd RALp FHE S B FRFFRFE R GRS BEA LR (p>0.05)
FrxBdee BREE EFRBOE S E (p<005) 2 % A 2] A F R
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VO RFRBROREY > R FEI GRS 2lE ¥ S (p>0.05) >
FoRIFeRR I EYFREF TN (p<0.05)  JEF  F TR KD
miEFgit (p>0.05) -

ATt gk B A s TR MM o BEAEFRFRE fpH (r=0.76)
e et pidk @ (r=037) 2 §J & (r=047) SR ApR > A vp iz LB ¢
RACE Rz de g (N AR T E RS RERZ B Tk fRTE
® prig % (Karlssonetal., 1999)» #p B d 20 % ~ 0 GRAW 5|23 o g it
F9 F (Myoglobin) Z & V2 £ 8 » $30 ¢ 5 Jd F2 BEILMH 5 Lo bl
& F3gp (White meat ) #2a5 & 3% p (Darkmeat) FFEP B2 ¢ F 4 BRI %
( Kastenschmidt et al., 1968 ) » pt #b » Jap 2. sviz Fov &2 M ivic v
(Metmyoglobin) " 52 £ £ > EFR T An § FEPLZ R TP Ld SRR L
Bz RF2- >3 (1993) Blat spero p Jpanisepg F B F R d W RAEE
2B Aeig S ATH B R SRR A o gl d ESTRAUPEE D > Fpt e g F
AR Gt n B 3K RIGARM 0 R (1991) 7 dp B g R
v R AP (r=033) ¢ BEERRETFAPM (=045) L7 p gpd 4%
o AP AR S LML F SPAES o P ERERY RRER S B M
(r=0.18) 2. %% - &> ¥d F> & k4> £ ' (2005) wiRB WL HE- 5
2 LYD 2 4 p H 5 THERERB PRGBS S B RE (2007) B
AL RZFEREYS il % % o Estévez ef al. (2006) i@ * &=t J 4 B 7
WEZHrtBd Y » o R &SEFRB NS E b p W25 PR
FFoP T RS2 F B (r=-049) i&m & @52 57 ¢ 42% (Huffman
et al., 1981 ; Mandigo and Booren, 1981)> F]p* ¥ 4§ ¢ B30 % w 318 § & et

= 2 AR o
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Table 19. Effect of different lean and fat sources on proximate

composition (%) of Chinese-style sausages

Items (%)

Treatment
Moisture Crude fat Ash Crude protein
BB 46.84° 20.54° 246° 24.11°
BW 48.51 * 20.68 * 2.71° 24.08 °
WB 49.06 19.14° 2.57° 23.61°
wWwW 50.29° 19.36 ° 2.71° 23.32°
S.E.M. 1.07 1.46 0.08 0.35
n=12 -

BB : BP f4 % +BP # 7 o

BW @ BP &% ¢ +LYD # 73 o

WB : LYD #4 % +BP # 73 o

WW : LYD &% ¢ +LYD # #3 o

CREFT AR FAAB B LBEE (p<0.05)-

*® Different letters in the same column indicate significant difference (p<0.05) .
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Fig. 16. Effect of different lean sources on pH value of Chinese-style

sausages during storage for 8 weeks.

% p<0.05

90



6.80

6.60

6.40

6.20

pH value

6.00

5.80

5.60

5.40

Weeks of storage

O B fat : fat from BP
B W fat : fat from LYD

BlLt= -2 F KRR e NS AT P e 2 B -
Fig. 17. Effect of different fat sources on pH value of Chinese-style

sausages during storage for 8 weeks.

* p<0.05
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Fig. 18. Effect of the same lean and fat sources on pH value of

Chinese-style sausages during storage for 8 weeks.

% p<0.05
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Fig. 19. Effect of different lean and fat sources on L" value of

Chinese-style sausages during storage for 8 weeks.
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Fig. 20. Effect of different lean sources on ¢” value of Chinese-style

sausages during storage for 8 weeks.
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Fig. 21. Effect of different lean sources on " value of Chinese-style

sausages during storage for 8 weeks.
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AU EE A RS T L g o 45 1 ARR 2 RzaAd 4 A s
dRICE LAMAPFAERARFNAEAL T Y FrRo FIME ERFEHILOE

o B ¢ A 2 4 KA ¥k i (Holly and Mckellar, 1996 ) » # 5%

P

§9 0 M FEnR AR LS 0 d R R A BB R 2%

Jzoch o At foeni 4 FBSF Mot Frlenlhlm g 24 0 5 A% ST

‘hsa

BME (p<0.05)> 32 AR EFRITRPEF a4 P A Pmg > A5 F
PR A R RIFREI R AR LAY S FF BB DR Al B2
Bt b FAJE G RIEDITA)  ed BAJE I LR (p>0.05) 0 235§
A SH G AR S GT a3 BERMAF A LG L8 Fletdamid
AABPEH LI AR PREET AR CRRLEAITRYPT L e ¥ 7
W AR B FHIETE 6 22~2.6 log CFU/g 2 FF » o FREEE L8 > $- 1
AT SRR NG st 2 inliA) (p<0.05) > 12 WB F i@ s ¢ BB 2 BW
LBEHF (p<005): $r¥*7f AJLe vy F 2R g (p<0.05) i
B2 WL B RE (p>005) 317 27 WB @k ¥
FA 0 T8 BW 5 AR (p<0.05) pFg & ) 975 i 2 24 FlicE & 7~7.8
logCFU/g 2. & » * p BFEZ R 2B ¥F > pria & 2 Aicd "gr a4
B84 (r=082) BPMA P2 LR Fle f5-RE - sk E -
FFCRARZ G4y EFF (Borcheral,1996) 4% ¢ RALp & 5 v fi 2
WL RS R A S A A B e o RS (2004) IR E A B
FARZ AT RBFE A E R F A S ML AR A FRAH P 2 K
e FRrBER - FCREF-SHATTREERASLE AL DAL RL D RR
bR TR B 2 4 PR R RN ARG s B E54e g g &
Ae 29 PEBHLE 42 BReFE T L f e RENRFDS L
AR A LT RS R F g o
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WY PREA RS S 200 3R REE A RRREE 2% ¥
A2 B R R AEIS B0 BAGLE SRR AL T AN e v 2
B3 LERHF (p<005) @ idle e § F P % 2 XY W Flkcs LGP T oy
fedm f P A S B AL R RER SR EET TR % (p>0.05)
e FRILEivdEFEE A (p>0.05); Fd 7 F g adE it RIS T % e
HFAFHEIE P, JREBOIMEAK AR Y- 23 LR2HF (p<
0.05) » @ 6% kL 8 54 ik PR AEF P e e b 4 0 T 0 T AR
el SRR L R AT T E A S S EA S pe bR - K R U e ek A
FREAT RIL e A9t 5 22~3.0log CFU/g 22 F » Rk ¥ 48 > %
ZPEE BN Rl S ) (p<0.05)0 BB A WB j RF i f i

BRATHFFI e 7 BFRHE (p<0.05)° WW F BB x
WzwELRBEF ¥ WBIIREEKT ) (p<0.05) 1 Fik
BBW 3 LB RF TR AD T AL e F#lch 7~7.6 log CFU/g 2. F »
WB T 6% Flice t R EEFLE > pra @ L o ks "Em a4}
POREH R enlEA 3 4 (1=0.87) 0 SUEEA s F PRAEF PRET 4L (Gill
and Tan, 1980) » $+ L A i Wt 4+ #&3% (Nielsen et al., 1983) > ¥ E d#i 44 i
Hotde iy U FETk PRASSECRPEER IR 2R (P
F02009) & FREFL RPFETAL TRES T ERUSAFTRERY ik E
ST R TSR SRR E R AR (1=-030) 0 MR BB % BT
FHo R TSR LEY S~ FFNEET RESDE L Fla ERERE®
B Mg g (B2 - ) (p<0.05) BB %=~z ~ = ks Fi3 33 WW

chiFL Bl TG M enpkag E (B~ ) (p<0.05) e
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Fig. 22. Effect of different lean and fat sources on total plate count of

Chinese-style sausages during storage for 8 weeks.
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Fig. 23. Effect of different lean and fat sources on lactic acid bacteria of

Chinese-style sausages during storage for 8 weeks.
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4, ryREL e

PRAH R e Aok 2 LT o b ikt e 2300 g (C18 ¢
1) 2888 > N 35~41%; A=t 5 gcqpe (Cl6:0) ¥ik 24~27% ; H 4
ippeie 7 BB S A (CI8:0) & L pe (CI18:2) A% 5 10~13%
2 9~18%; f A (Cl4:0) 2 i (C16:1) A %Kik I~1.8%% 2
~2.8%;: " fEp (C12:0) 41 2~29%: & = L frib ik (C18:3)~ = + g%
B (C20:1) 2 754 w5k (C20:4) 7 EH M 091 0.6~14%: @#5% 7 &
TP AR 2V BB 2F S AT 7 B 5 4p 11 (Garcia et al., 1986 ; Warnants et al., 1996 ;
Wood et al., 1996 ; Bryhni et al., 2002 ) -

& SFA %A » 8 de—_ﬁ/ﬁ- (Cl2:0) g2 ¢ F’,’ﬁﬁ& (Cl14: O) g2

4a)

(?S‘
=3

FEMEFLE (p>0.05) RpLp Ergphi B4 B BEG G L PP
AR AZHEF (p>0.05) 5 apk (C16:0) 2 E X I RALE 2 Py nfdiga
FE(p<0.05) > d S5 7 BRI FERAE &9 padle At iqfaaz £ 4 JFrrg

' BB &2 BW 3 #% & WW #& > @ A %y
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oo}
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o)
=
=
oo}
W
=
=
m
o
P
<

#2 Lo Fiegoetal. (2005) % pep 2 qihphie s ¢ F15 & kehd b § #r 4R >
g (2003) 229% (2009) # HFR AT FEEF #F v blengisape (Cl6:0) &
Fape (C18:0) Bm i 2 A2 s BT AR B -

%% MUFA = & > 4@ (Cl6: 1) bk"'LAEiP\ﬁfrx (C20:1) #mlg¥
Z2 (p>0.05) Rl P i GRS RE - PR RZ 2LV FLE

AEEY (p>0.05) wpe (CI8: 1) PIF LTI RALE 2 7 i o 5> o

SEVERZERAE S pRILE AR R £ 30 RF RS B
L3751 BBj % EBW & WBH = jRE (2006) F 1 52 -5
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S OFIREFEF A ERE F > @ Estévezeral (2006) Rl 2 R
PESZFAGE S PRI EREFRY B2 Aol dTied » b 7B Ee
259 BB hBZRELMEEIRIPF -

PUFA ¢ 3& &7 fipio fie (C18:2)~ =t I i fie (C18:3) 2 o4 w %k (C20
4) B LR R PER I RAE 2 AR E (p<0.05) HE L B
75 BB Moz R (p<0.05) WW £ 3 (p<0.05) A7 2@ RpLp &
g R e BT e e 7 i?;rsﬂﬁ F IR % 0 Kellogg ef al. (1977) v gt iz
R R e AR Ak AR N R BRI AE EE LA R
(C18:0) $ ERHNLL B > LTt (C18:2) RIRHALTE M d B 73
Bt gt ARE 7 E2ZAEE RNOT FAK 7 E > 2 +2%%Y BB-BW
PN R EY R REY LN RN SNy S N R IR N s SR
BfEdw s F 8000 BB 2 BW ¥ RG24 R AEHFRE (p>
0.05) & RALE Beqiphi Bga & 7 B VB A LBHF (p>0.05)-

F=2 - 5P RN ABEI A 2 o AR F R o SRR 2 s
L SR FRAE 2 ke PR P SFA e £ (p<0.05) 0 FtE 2R
Bflp 2H SFA FE 0 AR hehg 0 RERBEL € F M A
BLRE wBcEF I 1 BB 2 BW B 0 A W 5 43.46% 43.16% (p>0.05)
H=x i WB(p<0.05)> @ WW Bld3 &Mz £ (p<0.05); 2 MUFA = 5 > F
E#F M MUFA chs B F R 2 B2 B B8 (p<0.05) > A 457 eficia 3
W12 BB ¥t 5% ©(43.67%) BW-~WB 2 WW R iz & 3 £ £ (p>0.05)>
12 WW 3 itz 7 8 (39.08% ) B 2 RUKLE 2P sk aueR e 3R ¢ F RF D
MUFA % # ;> PUFA %% 7 » 2 WW(19.91%)7F &% &> 2 = 5 WB(18.15%)
(p<0.05)> @ BW * 3 #it (1422%) 2 7 & (p<0.05)> BB R 5 5% (p<
0.05) BALpE % fyisk % PUFA 7 £ 1 B E 88 (p<0.05); #% (2003) &%
(2009) # R4 %2 7 7 & B 7 SFA &2 MUFA & 5 #> <1 PUFA > Estévez et al.
(2003) = $ 4p 22 %3 » B SFA £ Fliape (Cl16:0) % A *5f (C18:0)
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o

SR HIZBE A MUFA RIS Pl (CI8:1) R b2 B4 # 23
RALE G #F v 6l2 SFA 2 MUFA 7 £ - Estévez eral. (2006) ~ 45 3 F5 F i
WoAs4 % > #HE 24 % 7 MUFA 2 25 e PUFA + 6] » 3t 7 $ B3R5k
B 7 5% SFA & MUFA ** &)@ WW Rl B i PUFA 2 %% Ap 42 45 5 -
SFA 2 MUFA ¥ # 2R & ~ i d EE B 4pM (p<0.05)> 254 53 f 4k (p
<0.01)> & PUFA 2 Ap B 2P| 7 2 Bgn § W &5 7 £ 8B 7 SFA 2 MUFA p* >

HRAREE o d EARHREH % & B -
5. ERT L LE

¥ b RALE 3 TBA @chf B (Bl L v ) $FREFFHIN TR RKLE
3y TBA ERF MG > LEAER A FF LRHF (p<0.05) 7 ki
m (B=+7 ) 2@Ehpes 3 TBAERBORE T A% ~= ~ NFF &
FARE (p<0.05)> Fletdah g B L 2 TBA @it » svp @ o A5
4 (Heme iron) 22 2tx F F 4% (Non-heme iron) & %q T § it 2 1 & it & > »e
39 B 2 F-9 (Hemoglobin) # #f 7 = # 48 (Ferrous) & = 48 (Ferric) »
REF LA R ALEYZ P R AP el e RS TS GLYP A
i alde g 2 i@ F T E KRG FIALET R B 9 5d EF
FFCALZHI Y gAT wie N b me i 2 P T o p Y g
GO gal o mF L gaY B e d Fd £ 2 & % (Faustman, et al., 1996)
Mo R E IR Ged i P (Mo 1992) 0 8 E (1995) rg kR s
RED G gwrep WiEY N FR TG RF GG RA AR 245
AR TG R F PR RPIFIHERF IR PR A RL S T2
Z BB G = W4 EE T (L REC (Brewer et al., 1992 ; Raharjo and Sofos,

1993) -
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BLRPFGETN L 2 TBA Eone® (B- L2 ) 78R 22 TBA 8% ¥
PER e % > L P BB E R fé;ﬁ'i’ﬁ TR I % o F)pt TBA B it
PR M G RMBF 2 - St h 0 o L BT A TBA B TR 4B
FAT R RFL (1) FopEFAREEY o (2) 3= pEepEsy (Aldehyde) ~
efk (Amino group ) 2 a2k (Carbonyl group) # # i i®¥% > ERF - L
“~TBA BT o gt o TBA B & T8 AW 2 s iR 24tk
(Gokalp et al., 1978) < # 3 45 1\ » Feidt i @ —’[:"‘},9]:% 2% Mz e ¢ FR
¥ N4 ek z prz. TBA & (Kuo and Ockerman, 1985 ; Torres et al., 1988 ) » @
TAELT - BFURoC B4R BREL4 BT 44 TBA @3 40 (Freybler et al., 1993 ;
Fereidoor ef al., 1988 ) » Ockerman and Kuo (1982) AR B aEe TR
SiE VR T A pAE S £ B A & # (Chelating agent) - & > 7 &2 REE T,
BB ER (e TS ) AARE AP L RE T PR 4T
B o0 P B F CELRTARA & SFA (1=0.58) 2 MUFA (1=0.71) 7 & ~ M2 372
(r=0.57) ~ prai¥ ¥k (=078 )~ F ¢ & (r=048) TRt 4pk - ¥ ¢ » TBA &
» Bid @ (r=-042) 5 f 4B > Watts (1962) % Greene (1969) #% J13+p #
S B Y€ MGEER S et o Ledward (1983) £ Renerre (1990) » # 3 % 3R
Puir Feu 2 P BT IV chdp 3 L TR BB R - d BT % > Rhee ef al. (1983)
Plag HAEEnR )5 AR TBA B34 Fla % o d o LT

B3R5k ? 2 d A TBA B ehl 4o @ § % Mehla) o
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2oL 2R kBB Bgs P XA H R ES (%)

Table 20. Effect of different lean and fat sources on fatty acid composition (%) of Chinese-style sausages

Items
Treatment
C12:0 Cl40 Cl6:0 Cl6:1  C180 CI81 Cl82  CI183  (C20:1  C20:4
BB 2.88° 1.55* 2646°  271*  1293° 40.72¢  9.70° 1.14* 076  0.70°
BW 2.84° 1.70*  25.68% 2.87% 1255° 3866° 12.10° 1.34*  0.83*  0.78°
WB 293%  1.62° 2547% 2.75% 11.16* 37.82° 1651°¢ 1.01*  0.73*  0.75°
WW 279 1.78*  2476*  2.83*  10.69° 3539 18.02¢ 126*  0.82*  0.69°
S.E.M. 0.09 0.09 0.30 0.05 0.18 0.37 0.27 0.13 0.04 0.04
n=12 o

R ERFI RS Ao

*d Different letters in the same column indicate significant different (»<0.05) .

FHFLE (p<0.05)-
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Fot- 2R RARRME BB P N H ok iR
(SFA)~ ¥ 72 4 {c?3 %%k (MUFA) 2 % 7 48 {c?y%%pc (PUFA) 2
At (%)

Table 21. Effect of different lean and fat sources on saturated fatty acid

(SFA), monounsaturated fatty acid (MUFA) and polyunsaturated fatty

acid (PUFA) composition (%) of Chinese-style sausages

Treatment ftems

SFA* MUFA® PUFA®
BB 43.46°¢ 43.67¢ 11.53°
BW 43.16 ¢ 4236 ¢ 14.22°
WB 41.17° 41.30° 18.15°¢
WW 40.02 39.08° 19.91¢

S.E.M. 0.34 0.33 0.33

n=12 o

A SFA: Total saturated fatty acid (C12:0 + C14:0 + C16:0 + C18:0).
B MUFA: Total monounsaturated fatty acid (C16:1 + C18:1 + C20:1).
© PUFA: Total polyunsaturated fatty acid (C18:2 + C18:3 + C20:4).

e EF AR 2 A7 EELE (p<0.05)-

4 Different letters in the same column indicate significant different (p»<0.05) .
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Fig. 24. Effect of different lean sources on TBA value of Chinese-style

sausages during storage for 8 weeks.

* p<0.05

106



0.070

0.060

0.050

0.040

0.D. value

0.030

0.020

0.010

0.000

Weeks of storage

OB fat W W fat

Bl 7 -2k RR2ZPHY NS AR me v L piE2

g1
Fig. 25. Effect of different fat sources on TBA value of Chinese-style

sausages during storage for 8 weeks.

* p<0.05
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Fig. 26. Effect of different lean and fat sources on TBA value of

Chinese-style sausages during storage for 8 weeks.
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BRE s dddrd o Lo ALz v Ao Ledrg o BBRAIEEL
BEBR AR 2 ERARTEL L > AR DRKE 2 FLE AR 2 BRD
BEVEZBAEF (p>0.05) B R REE L p it N4 ag
§ 2 EBARES VG B RS G 0 F R REE HF RS SRR

FERHE > PR RSB R AT PELY (p<001):d B5F

B}

BB F kA G BAILEF (p>0.05) 0 AR SRS G

s BZ

5 .

w
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AN

PRI & EERE ES (p<005): P 2 i v £ 8 4
R R LG BT 7 (2008) Bt IR BRI HB AL S

oz TR FRABT R FRERE  E (2007) 5 AR

Bho Aor i BRER RS ROEE o GRS T R R SRR AR
SAME G 4 B2 R e EEREIEES (p<0.05) 5 kL B R A
2% > Enfilt e al. (1997) #FMALE & 5 FIL 5 B avep im0 bR
FORROCR 2 5 OB F R g a o 3% (2003) Ay AR RS
AR g E o B 2R RO e BRI G RS P EAR S Bk kD
FEIOFPREIZERPEE BEFRE TS (p<0.05) T 9 BARJIZE A
BHS s pd BAHEA LR R AL (p>0.05) FE (2005) #HE

(2007)F 5 # A2 EAR T STt LYD § 45k ~ 5 412 vk

5y
- :I: ~

A MBI REMLBER T BEOE LD T LA 0 T
FIRAE rB RS o RERRE 5 BEEFREOLRLAE 2 EE (2009)
FARR 2 S AT A e R HE T e L o R S S
BrkZ BRE AT UFRIBFERAE B EARE GG 0 A A iy sd
BRIEBFrRemA b v d o RS R LR EE G RF E A SR

o (p>0.05) Flptdupl g AR F ST % H 5 o

109



P ipfle Ak O RS AP KRS ETER MRS S
(r=0.51)~ k vk (r=0.87 )~ 243 < B (r=0.89 )~ SFA (r=0.87 ) 2 MUFA (r=0.79)
SR LTI APM o & PUFA 5 f A (1=-0.64) HcR & b vk ~ 42% B ~ SFA
5 MUFA 2 0 4p B 28 5 P B (p<0.01)> 2 2% 7 452 BB 2 BW 7] 4p
iz SFA 7 & (p>0.05)> Atk ~ hvh2 BREXABE2ZTA 7 FEETRE A 2
B hehE 340 (1=053) B2 R (1=0.77)~ SFA (r=0.86) 2 MUFA
(r=0.77) z 2 XM 4k (p<0.05)- 2 PUFA (r=-0.67) z & = f 1P >
d g &k v gl > WBYE WW 3 #&8 2 PUFA 2 £ (p<0.05)> Ft &b
PRIEA P B Mz A (p<0.05) @ R g R ek (r=0.53) BELAE
(r=0.56) ~ MUFA (r=0.78) z £ 3 498 > fv PUFA (r=-0.50) % § 40 B -
Wood ef al. (1996) = v pEHF L v 47 4p Rl » F IR L R B R ~
Rek s HZ ERMEApH - P 2 2 HE s TR ps (C18:2) R EMP
4B B > Cameron ef al. (2000) P|4-¥F79mf e 2 hvhenhf 87477 > %
FMAE (CI8:1) B chh vk RBSLAR LI AM > o TR (CI8:2)
Rl g chh vk 2 X R T 4PN > MV HEBFHRY BBFi 330K 2
E BT b iR Tt RAF R vR 2 AR R ITEA 0 gt et o RS (2002)
SR BRI - RF AR g B ERETE > TR R (C18:2)
Pl > @ 3P A B BRI R - 52 AR RN FTREBETE 232 0 o1
BOEFEEI P2 p7 &~ R fisf s irafrR T ERE ST 2R T &
PV R RS S EWOEEIE P RIS AR 2 ¥ Wood et al.(1996 )% Cameron

and Enser (1991) 7 a2 3 8-> @ PUFA 7 € #2.8 JF," T SESE R VA ]

-

BRTFE S DEARY B R F M FRT A Bk iEa R PSS T T
SFA 4= MUFA 7 € 3 iﬁ s BMTR S SR RrR b R @ RIREGRES 5 E

PUFA 7 £ & —%‘ s PR S R bR Bl#E (Cameronetal., 1991 ) o
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FHAROREEEFARERG P LR B AA R TR
“iE (p<0.05)  HAEBEET 4 EERE M (1=0.88) » 3 ﬁws——;;rs% P R
- U SO AN S A Nea i Vel IS LR R R - bR
R A LR (p>005) - fe ArEwgdt b U 2 g R p G B K A g o e
WA E 8 B8 B R T Bk 2L AT & i & (B iR
1994) > H 2 A A ~ PR~ L= X2 F 4 (Cardelloeral,, 1983) » Fut ¥

WML FERAE BRE AR HR L EhEETFR > WB 2 WW AH B
R R R B AR et ARy RE B (p>0.05) 0 Flt i
o FERURIR BTG A R R N R RE E “”“ﬁﬂfﬁ‘ﬁ‘gq’ﬁké i £ 1
fed-Z R AP RS % 2 % 0" B 22 PUFA 3 £ (1=0.62 )~ == -4 (r=0.71)
3 rARBE (p<<0.01)> e R vk (1=-0.67) %232 AE (r=-055) =4 % § ip B
(p<0.05) & % $2B A B chfl 5> 8 PUFA 7 £ 7 i 3B w2 s BU5 FEE
Tog bR E RAER D FIRL G o o e N R (=-0.61) PG £ 4R
B oo e frkicR (1=0.56) AR LM HBEREFR LEAME B R
FAE AR > FlUt F B A RIS (R L2 ) (p<0.05) 0 e
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ik (r=-0.61)~ hvk (r=-0.71) F £ 49 (p<0.05) > » ¥ &I 2R
g eFLZ T4 E-HBERE P f}",\]"}“’ﬁ" P E o F) R BB s K 0 e

ttﬁ'(}i\&v%ﬁj?‘;ﬂl/w\LJ‘ﬁ&limJ-% (_{\ ,L_:_)o

iy
=g

¢
-
ya

P\
i

B2 F]F e Ziep Nigihg gyt s B e

=k

wy

v@ H 4 B2 B M R 2R G % hbl (% (Hovenier efal, 1993) > p i
B B A G Mo e AR R T 4 E4% M (Crouse ef al., 1991)
Boo AXE 5 A% (2 5 2003) 0 Person and Young (1989) # 77 33 p &2 p 7]
B FRGEREE FRFLTAE - Ba 3 o0 s T
e a H e R et @ AR L ( Ashmore and Doerr, 1971 ; Warriss,
2000+ 3% (2009) Bl #A o kR FE R BoE vuz vusk A BcR 0 SR A 0 A
2Rz ovi A B EF R FRELYD J F Y w (p<0.05) 4 B iar

EIA AR (1=-020) % F SIma k¢ G RE2 MR Z P IES (p<
0.05)  FlpBg7 2 ik p FIEHrx2 BB M2 T4 B2 Rif2 R 2

A AR . B & 5 o Brewereral. (2002) A7 a2 His e AR
LT AR PR IELE % B K e 4 5 > Enfilt ef al. (1996)

AP R OTF R RV g E R B X 4 E R b HvE v
PR AR F SRR RERRY FREFRSE A J LR AER
fEFB o RRRAE B2 RMET 4 E2ARR > T AR F &Y BT RG22
B Z 5™ s o Dazaetal (2007) A 453t 15 2 & fq > HFIRE F q

B g B2 4 (Gumminess) % 3 0 @ Lopez-Bote efal. (2002) » # !
NRIEE AR R LD AP R 232 > Estévez eral. (2006) i@ * =t ]I 2 fE P B
FEWARA Y FRNU TR WS H R R B F R R R

AL o g R R RORE g R B E PR R HE
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Table 22. Effect of different lean and fat sources on the sensory evaluation of Chinese-style sausages

Items *
Treatment o T
Color Texture Odor Tenderness Juiciness Flavor Vera. )
acceptability
BB 43% 57° 5.4° 5.8° 56° 5.6° 5.8°
BW 4.4° 5.6° 4.6° 5.8° 4.9 55% 5.8%
WB 42° 52° 53¢ 51° 5.1 5.0° 52%®
WW 44° 5.5° 5.0° 48° 46° 5.0° 5.0°
S.E.M. 0.3 0.2 0.2 0.2 0.2 0.1 0.2
n=12 o

A Color: 1= extremely light, 9= extremely dark; Odor: 1= extremely bland, 9= extremely intense; Tenderness: 1= extremely tough, 9= extremely
tender; Juiciness: 1= extremely dry, 9= extremely juicy; Flavor: 1= extremely bland, 9= extremely intense; Overall acceptability: 1= extremely
dislike, 9= extremely like.

P EREFARFEA AAFTEELE (p<0.05)-

*® Different letters in the same column indicate significant difference (p<0.05) .
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Table 23. Effect of different lean sources on the sensory evaluation of Chinese-style sausages

Items *
Lean
Color Texture Odor Tenderness Juiciness Flavor Overau.
acceptability
B 4.4° 57° 5.0° 5.8° 53° 5.6° 5.8°
\\Y% 43* 54° 5.2° 5.0° 49* 5.0° 5.1°
S.E.M. 0.3 0.2 0.2 0.2 0.2 0.1 0.2
n=12 -

A Color: 1= extremely light, 9= extremely dark; Odor: 1= extremely bland, 9= extremely intense; Tenderness: 1= extremely tough, 9= extremely
tender; Juiciness: 1= extremely dry, 9= extremely juicy; Flavor: 1= extremely bland, 9= extremely intense; Overall acceptability: 1= extremely
dislike, 9= extremely like.

P REFIRFAALFEFLRE (p<005)-

" Different letters in the same column indicate significant difference (p<0.05) .
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Table 24. Effect of different fat sources on the sensory evaluation of Chinese-style sausages

Items *
Fat
Color Texture Odor Tenderness Juiciness Flavor Overau.
acceptability
B 4.3° 55° 5.4° 55° 54° 53° 5.5°
W 44° 5.6° 48* 53° 48* 53° 54°
S.E.M. 0.3 0.2 0.2 0.2 0.2 0.1 0.2

n=12 -
A Color: 1= extremely light, 9= extremely dark; Odor: 1= extremely bland, 9= extremely intense; Tenderness: 1= extremely tough, 9= extremely

tender; Juiciness: 1= extremely dry, 9= extremely juicy; Flavor: 1= extremely bland, 9= extremely intense; Overall acceptability: 1= extremely

dislike, 9= extremely like.
CREFARTA AAFHEEFLE (p<0.05)-

" Different letters in the same column indicate significant difference (p<0.05) .
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Table 25. Effect of different lean and fat sources on shear value and texture profile analysis of Chinese-style sausages

Items
Treatment sh | Hard
car valuc araness . . . .

(ke/em?) (ke) Cohesiveness Springiness Chewiness

BB 4.514° 4310° 0.422° 0.866 ° 1.658 ?

BW 4.973 ® 4.663 ® 0.409 ° 0.888 ° 1.688 ?

WB 5.392° 5.127° 0.436° 0.863° 2.004 ?
WW 5.190° 4.818 % 0.428° 0.864 ° 1.779 2
S.EM. 0.204 0.212 0.020 0.212 0.161

n=12 -

CRiEd A RF* AT EELE (p<0.05)-

*>Different letters in the same column indicate significant difference (p<<0.05) .
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Table 26. Effect of different lean sources on shear value and texture profile analysis of Chinese-style sausages

Items
Lean
Shear value Hardness . . )
(ke/em?) (ke) Cohesiveness Springiness Chewiness
B 4,744 * 4.487* 0.416° 0.877° 1.673°
W 5.291° 4973 ° 0.432° 0.863 ° 1.891°
S.E.M. 0.213 0.224 0.020 0.212 0.164

n=12 -
PREd ARzt AT EELE (p<0.05)-

*®Different letters in the same column indicate significant difference (p<0.05) .
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Table 27. Effect of different fat sources on shear value and texture profile analysis of Chinese-style sausages

Items
Fat
Shear value Hardness . . :

(ke/em?) (ke) Cohesiveness Springiness Chewiness

B 4,953° 4718° 0.429 * 0.864 * 1.831°

W 5.081° 4,740 ° 0.418° 0.876 ° 1.734°

S.EM. 0.214 0.204 0.020 0.212 0.168

n=12 o

PRiEd ARz * AT EELE (p<0.05)-
“>Different letters in the same column indicate significant difference (p<<0.05) .
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The purpose of this study was to evaluate the effect of pork from black pig on
quality characteristics of processed meat products. Ham from Taiwan black pig (BP)
and crossbred white pig (LYD) was used to manufacture of restructured ham and
Chinese-style sausage. The treatments of restructured ham included: BP, LYD and the
Chinese-style sausage were included: BB (ham from BP, fat from BP), BW (ham from
BP, fat from LYD), WB (ham from LYD, fat from BP), WW (ham from LYD, fat from
LYD). All products were vacuum packaged and storaged at 4°C for 8 weeks. Samples
from product were taken for the proximate composition, fatty acid composition,
sensory evaluation analysis, shear value, texture profile and the keeping quality test in
0,2, 4,6, 8 weeks.

For restructured ham, the results showed that BP had higher crude fat content
and lower moisture content than LYD in proximate composition. During the storage
time, the BP had significant lower pH value, b* value and higher L* value, a* value
as compared to LYD. The amount of microorganism was increased as storage weeks
increased. In total plate count, no significant different were found among treatments.
The BP had more much lactic acid bacteria number than LYD. BP had higher TBA
values during the storage. In the fatty acid analysis, BP had significant higher
percentage of C16:0, C18:0, C18:1 saturated fatty acid (SFA) and monounsaturated
fatty acid (MUFA). In addition, LYD had significant higher percentage of C14:0,
C18:2 and polyunsaturated fatty acid (PUFA). In sensory evaluation, the treatment of
BP had higher score in tenderness, juiciness and overall acceptability value as
compared to LYD. Furthermore, BP group had lower shear force in 2 cm sliced but no

significant different was found among treatment in texture profile analysis.
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For Chinese style sausage, the results showed that no significant effects were
found on proximate composition from different sources of lean and fat. The pH value
decreased as storage weeks increased and affected by the sources of fat. The
treatments of BP fat had significant lower pH value except the eighth week. Lean or
fat from BP treated had higher L* value contrast with LYD; moreover, there had
higher a* value and b* value on BP lean. The amount of microorganism was
significant increased as storage weeks increased. The number of total plate count was
affected by different sources of lean. The sources of lean and fat could affect the
growth of lactic acid bacteria. During refrigerated storage, TBA value results
indicated that lean or fat from BP had higher TBA values and the variations in TBA
value was a significant quadratic effect on the relationship between the numbers of
storage weeks. In the fatty acid composition, BP lean had significant higher
percentage of C16:0, C18:0, C18:1 and lower C18:2. BP fat had more C16:0, C18:1
and less C18:2. Lean or fat from BP had higher content of SFA, MUFA lower PUFA.
Sensory evaluation and shear value revealed that BP lean had the lower shear value
and better acceptance in tenderness, juiciness, flavor and overall acceptability.
Tenderness had positive correlation with flavor. Both tenderness and flavor had
positive correlation with SFA, MUFA, overall acceptability had negative correlation
with PUFA, shear value. Juiciness also had positive correlation with flavor and overall

acceptability.
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Appendix table 1. Correlation of sensory evaluation of restructured ham

Total
SFA MUFA PUFA Shear value Hardness Tenderness  Juiciness Flavor o .

acceptability

SFA 1

MUFA 0.897" 1

PUFA -0.297 -0.232 1

Shear value -0.489 -0.519 0.639° 1

Hardness -0.281 -0.357 0.412 0.885" 1

Tenderness 0.659° 0.510 -0.829" -0.611° -0.371 1

Juiciness 0.272 0.167 0.412 -0.584 -0.286 0.881" 1

Flavor 0.423 0.510° -0.648" -0.165 -0.076 0.562° 0.385 1

Total N N N

N 0.405 0.269 -0.431 -0.465 -0.498 0.451 0.519 0.211 1
acceptability

*p<0.05 ; ** p<0.01
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Appendix table 2. Correlation of sensory evaluation of restructured ham

Weeks pH L a b TPC Lac. SFA MUFA  PUFA TBA
Weeks 1
pH -0.213 1
L 0.589°  -0.560" 1
a 0.524" -0.570° 09607 1
b 0.745" 0374 0.8197  0.026 1
TPC 0.986"  -0.281 -0.442 0.461 0.722" 1
Lac. 0.870"  -0.618°  -0.146 0.455 0.463 0.906™ 1
SFA 0.000 -0.486 0.868" 0.766" -0.238 0.351 0.444 1
MUFA  0.000 -0.441 0.622" 0.774" 0.982""  0.226 0.462 08977 1
PUFA 0.000 0.327 -0.298 -0.277 0.348 -0.201 -0.377 -0.297 -0.232 1
TBA 0.806"  -0.651"  -0.081 0.465 0.368 0.795" 09147 0515 0.658" -0.364 1

*p<0.05; ** p<0.01
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Appendix table 3. Correlation of sensory evaluation

SFA MUFA PUFA Shear value ~ Hardness Cohesiveness Springiness  Chewiness Tenderness Juiciness Flavor Total
acceptability
SFA 1
MUFA 0.769" 1
PUFA 0.789"  -0.756" 1
Shear value -0.745" <0626 07957 1
Hardness -0.554  -0436  0.627°  0.883" 1
Cohesiveness 20.302  -0.068  0.286 0.425 0.367 1
Springiness 0.394 0.237 -0.301 -0.291 -0.145 0.619° 1
Chewiness -0.418 0.324  0.468 0.818" 0.717" 0.640" -0.398 1
Tenderness 0873 07947  -0.649"  -0.557 -0.452 -0.489 0.568" -0.607" 1
Juiciness 0.574"  0.788"  -0.502°  -0.453 -0.327 0.139 -0.034 -0.079 0.508 1
Flavor 0.862"  0.7717  -0.670°  -0.749" -0.679" -0.497 0.449 -0.709" 0.874" 0.536" 1
TOtal * Hk * * * *k * Hk
0.688 0.825 0.669"  -0.659 -0.558 -0.429 0.412 -0.481 0.896 0.569 0.776 1
acceptability

* p<0.05 3 ** p<0.01
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Appendix table 4. Correlation of sensory evaluation

Weeks pH L a b TPC Lac. SFA MUFA  PUFA TBA
Weeks 1
pH 0867 1
L 0.076 0.548 1
a 0.767°  0.376 -0.188 1
b -0.491 -0.065 -0.045 0.476 1
TPC 0.825"  -0.194 -0.039 07477 -0.515 1
Lac. 0.872"  -0.302 0.029 0.8147  -0.421 0.746" 1
SFA 0.000 -0.081 0.823" 08727  -0.7997  -0.464 0.449 1
MUFA 0.000 -0.185 0.8717  0.694" -0.739"  -0.676°  0.483 0.869" 1
PUFA 0.000 0.201 -0.843"  -0.883" 08517 0476 -0.272 -0.889"  -0.856 1
TBA 0.789"  0.064 0.126 -0.421 0.488 0.575" 0.636" 0.587" 0.713" -0.633" 1

*p<0.05; ** p<0.01
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