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SREEC HEE

BAFEE 89 FE I A3H  BZHI90F2H9H

wm B

FEBRIIC 0 6.5 mm > 4.5 mm SFLESE » WLARMIRRAEE R I A » BRI 1.6%&H -
0.01%EEREERE ~ 0.3% = RERESH R L0%RENK » FAMR AT - IR E LI 1 /NSRS TG0
EERE > WELBAEEENE - BAFILL 20%5 30%:2 ¢ 6.5 mm B2 S I0E R s
HREBNASES  MEHIAREYE - SRS SRR R E AR -
HIE BB RS IR BT - ,

TERET  EHAE (065 mm) BRMEGSKEEEENE LRI 58
EFLALES: ; TERREENE » ORISR ITEER A S B2 ISR ESS RE - BEIE (o
45 mm) 4 | NG B2  KBELECENRZMAA 30% FRISRMEMALLE - Bk
(4.5 mm) WA » HEEHE S EHRE TSNS - B RERRIEE - ERIE
 RED RN - MRRIHRNEZ SHMOBRE - WEEENZER (BRI 0%EHES
SAALLAVRIN 20% BSBSEESH 1%HBIRR -

WERMEET > BN SRS SREAN S CREE (TBA #) BrREEES )
BEREY TBA HEFHHENE S TBA EILFREHORIIESHE - EHREESEET
BhAESENS  CREET TR RN NSREREENETY  alESEs  LINmEs
BRI ; TR S BRI I R TR T - FERRA S b o PR — A
BILAMEEE  SEHESNEE  EHEK  LEREUSEEEB 2 RTES - 58
M AR  TERT RIS A 55~5700 CFU/g [ » EFMAININE - GIBHsEHE (LE) B
= BRBAWERH L ERE > BIHFNSE » L BERE - a (EREQHS  (BER i
it o

RS - (REEE - AL - BEARE - BEREEE -

g

il

AMARER—EUESARER  FIFEEEES WA (cutter 3 chopper) » 7E{EIE THE
91 MANA SRS - FARE - BN BOEE AUk RISE AT TR AL LA - EE BB T B

(1) 1TBE R B AR BT & 55104055 -
(2) TEltRXR R EEARFTEENTR -
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IR BHEEMR - A - HRERT2RMACHEY » IITEEESREABERER ARIEA
f5} (non meat ingredient) Z B » DIRHMERA - MINEFISEESRELHEE - TEK
 BRBIRATEKENES  WEEHANRAE - HENERRERBENER SR - 55
BA AR MBS HERE S AR ESEIA - K8 HEHEE L RBFEK -

—HEERAF LA - HEARTEEEEAE (salt soluble protein) BMZEME - KE
EHEOER—EIALHE (Hansen, 1960 ; Swift e al, 1961) » ERRERIACERIA LT
AABERWEEAE (Tugut, 1984) - BYEHEHE EERIMEES (myofibrillar protein
) BREH (myosin) HEIEIEKEH (actomyosin) BEFERS (Fukazawa et al, 1961ab)
- ERVERZEICEBE R 0.6M 5 3% LLE o = 9~12% SEHE (Swift et al, 1961 ; Sayre
and Briskey, 1963 ; Swift and Sulzbacher, 1963 ; Borchort and Briskey, 1965 ; Johson and
Henrickson, 1970 ; McCready and Cunninghan, 1971 ; Gillet et al, 1977 ; Johnson et al,
1977 ; Regenstein and Stamm, 1978) - {H - ZEHEER L > W EIREN B EFTERE T
Bk BLNEERTIEBERET - DERSEINTASKTEK  ERERE—RE 2% T 0 Bl 1.6%
EARREE - EEERNR - BEEENEE  HARERKE  JIARGKSBIZEEER » A
RETMAEATEE O ENENERSZ (Acton, 1972) » {HEEEE (1.6%) WHERAT » RERENME
EOEHANCBEENERE TREERZE - Sofos (1983) LR HIE SR » FEEERIE
1.5% B L5% AT FEMAERSIEH (Fat caps) BB - DUEEERR SHMINEE (ER%
R ) SUERABZEEARRT (IR A ) SRl E O E DR - RIZER
HEF RN BRI - ERERESNMEEL G (Cassidy, 1977; Krause et al,
1978 ; Siegel et al, 1978) - Martin and Rogers (1991) ¥4 EFEARBEEEEEREEE
* 65 L ESGERTE » S RIFHCR - Bendinghaus et al (1992) FRBIEMERE > A{REE
HABBHEREZEN - GRENREES TN AR SRS #EE S (binding strength) -

RECEERANRE - RENTREREBESRIFOETHE (shelf life) - H%TREHNL
IRRISHEEE - R EE AR AR EERE NN EN MR AR EmE - —&
BARIEE TSRS  CEAAREERRE  DHBTLEREROER - E2  $—@Edb
REMETERAEEETROIAES - EEEER > B—RIRE - Bk Rz Hi s
b WEINTREMS - B—ERIGERKE - A58 > SHE AR TRENERER  MigFT—
RYINTE M SREERET » FEHEREGRHRE -

MEERTTE

I. HEREr
(1) FERAYER
BEETIARE QAR RIRA - BIRRASHER RN EHT - YIRS 810
kg BZE@EEHA - URAH > SFILL06.5 mm -+ 4.5 mm HFLESE - SHERAR AT LU ETH
(silent cutter) PEHECPAISE - AURIEHITE6CLUT
(i) By
W—1~1CrRmZFEENE (back fat) B 3~4 cm ¥ > FHEEHE > Lle6.5 mm
RALRSE » B 2~4CHRHMHA -
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(i) BAERETE

FEA
| | |
kA ‘ ©6.5 mm 045 mm  HICHSEEERE
i 1.6% NaCl, 0.01% NaNO, , 0.3% sodium b

tripolyphospate, 10% vk (CAIAES)
BE LUE &R (mixer) /MRS 5 4088

HERN DEEREGH (K% —0.8 bar 85 24 rpm > B4 C)
&k (BpfE 20 45 ’,%E 10 7358 ) BEH 1/

BREEOBEEE ILEMEU FR%BEE (4C)
Btk
HInERE 20% Behs 30% HERs 20% BERH 30% RERG

(96.5mm #i8)80% BEAHET0% EEMLE 80% MEAM  70% EEHE

RB& LREGH LR AH#

FEE 5 5388 KRS 5 il CiY
AREN HUER S
HE

FBERE (Wiv) EREEE

i3

Bt
___En
i

(o

LIS WE HE
BERRE AT EZ%'@%
80°C » 20 538 80°C - 20 535&

B HE HE

RiFsEs 3C B 3T B\
BENRS
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II.

AR R AR AR I B B P X B S HI R

) FEH RS GEE

R - BRI SEERnY - TEZE®H (vacuum mixer » =E T X8 > 59)
WIRRHEEE  EHAYE - BEBZ R AL 80% K& 70% SR8 20% K 30% ZA8H5 (
965 mm F3B) MG USMAEEMA 0.3% BRK - 0.3%5 - 0.3% #HOMER (
" Raps#0277, Germany) K& 0.2% #Htin# > £ SCLUN » MBS 5 /788 > HARER 023
mm Z A &5 (Devro edible collagen casing#23, Scotland) - f& Smokehouse (Stein,
Germany ) #&z#& (50°C » 30 7388 ) — ~ fBIE (50°C » 50 738 - A RILBABKARRE) — -
75°C ZAEETLEE T1C 0 LEKEGA—SE > BERSAEER  SHESEEE (yield
rate) ¢ HZ2E4 (—1.0 bar) &A%Y 300 g i 80°C » 20 M THRE » BUHE AvKK

QA R 3E1CHI » ETRERE -

HIEEE :

(i) EAMERE (salt soluble protein : SSP) : f&{&Efi~ Saffle and Galbreath (1964) ¥E{T
Z o Y25 g A&NNEE - e SRR EE < ORI AT » DL 100 ml 2 3% MR B R
HY 5 73872 - 1R 2000 rpm B[ 10 4388 - B EEW > B 100 ml 2 3% EEEREHE » WE
BHhEY 2 K% L EEWER (500 ml) - BY 20 ml fiEHEEHE (A.0.A.C, 1955) -

(i) FLALFEEM (Emulsion stability) @ DUESfiz Sofos (1983) IEMIE - FHAN 25 g FURHAHEE »
BERGIEEE D » 7 80°CEIE KNS 30 5488 » Lgsk (10°C) B4l 10 4545 » BEEILL
O B% (Hermlez-320, Germany) 1000 rpm /(> 3 5388 » FCERHELIZ LEIRRT BRI REOEE
M (ml) -

) WA (%) MK (%) = EEEE SRR -+ R E A ST SRR X 100 -

II.

Z

(v) FEVHAIE @ BHIRE S R - REZEEEE - 1T 80°C » 20 AMEZARE » REBRRIKE
e ERREHRNELCRANE SRR B  (RENEAEHEE  BE > +++ TR
++ DB+ T —

(v) FRELLZFE (Thiobarbituric acid ; TBA, mg/kg) KIATHEEEE (nitrite) 8% E (ppm):
#k Ockerman (1972) Fr&iGHh ﬁ(fﬁz

) BEREE (hardness) : L Rheo meter (Fudoh, 2010j ; Japan) 2 Adapter dia. 5 mm » T
HE 3 cm/min - L RIERBEEZGET - RiKPHRE 5 58 BAIEZEE - Uk
25 cm By HIHHYIEZ 255 (¢) -

i) HELEEHEL (total plate count, TPC) : {RAAEIBIZRIZHE (1991) HKITZ -

Gi) Lab {H : SEEFCEES @ FHEMRE 2 cm 2 HEY > S—EYE=8HHE LabE
(% > 1991) -

ETT

SBERIFI SAS SUEHEMEINE AN - FLISE S B s TSI
=& (SAS, 1989~1996)
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cEmpIzt

— AL ToE =l LA B b 2 AL b B - TR EL TG R
A EST (SSP) MR > LUZBIFMR - FUBREEEENEAT  REEERER
REESEARE - 5 SSP ZEEL - FULRRE N - BIREERETEABRISRUT

1. FENFREHEATERE @ AR EEEEERREEG BRI EHC &

F% 1 BRI - UASERIAA » B SSP MUZERUREE A1z (p<0.05) « Acton (1972) Zt
SR/ HEIRTAE SR - EIIUSHERERRE - e ACEEEERE - EEREL )R ES
FEAEEH - R - AR EENA > HIREAEI SSP EAEEF - HINEEHRE @ i
HEAE = ¥ SSP pyZERNIFRE - JREESR M N SSP 2 M E(H -

#£ 1. TREERAANZ FEHEAREEBN - BEEARBHRNESRENESEES - At
TN - BRI LR iR BB B 2 &
Table 1. Effect of salt-soluble protein, emulsion stability, yield and the free grease on
frankfurter sausage after- various lean meat particle sizes treated by vacuum
stirring, curing and diverse fat added

Test item
Treatment Sféi;}sizlu(%g Emulsion stability (ml) Yield (%) Free grease*
Fat added % 20 30 20 30 20 30
Particle Stirring and
size curing Water Fat Water  Fat
565 VS 4.1" 50 07"  _.47 120 916" 92.6° - ++
’ VS+0C 5.4° 3.6° 09" 4.5* 0.8 9L.or  92.7* - -
445 VS 6.8 2.0  04° 2.4° 0.7 91.8*  92.9* - -
’ VS+0C 7.9¢ 2.2¢ 0.6"™ 3.8" 1.2° 91.3*  92.5* - +
i VS 9.0 1.6¢ 0.6 "™ 1.8¢ 0.8 90.2*  91.0" - —
Fineness , ¥ .
VS54-0C 11.1° 2.0¢ 05° 2.4° 0.6 90.00 91.8* — -

VS: Vacuum stirring lhr; VS+OC: Vacuum stirring lhr and overnight curing.
* Remark: All samples judged whether free grease or not after the time while vacuum packed and

~ pasteurized at 80°C, 20 min.
Free grease: serious +++, common ++, little + ,none —.
a~f: Means in the same item with different superscripts are different significantly (p<0.05).

FEACRE ML L - PLASERIRARSE » HAkS ERR it SR LN/ NES - EEE%
R NG (free grease) HYFTEE L » FRRIAE (6.5 mm fH) (& 1 /NFFEZEHEE > 20%05
WO TN EES » SRS - T S0%ARRSVRINE AR B (A 1) > LEALRE SSP g
DIFACEFTEINAE NG & - Kotter B Fischer (1975) > Hansen (1960) #1 Swift ez al (1961) 7R85
' SSP WERTEZEBENACENAR - HABEEIEEME 6.5 mm & 1 /N2 EZERE
BH - H 30%EEIIEE 2 /KESI5HIMER] (5.9 ml) ERMAZEAUEE » HE BRI E
1.2 ml - KT - EHEFRERE RS  AEMOCE LA RBEY - 30%IRIFRINE - mEEkR
HEMIRRAGHAER S - BORRIAE » RRERE - BAY SSP ZEIEF] - ER ¢4.5 mm #
 BZOERE ] /RS BIETRIFRL LR ENE » 20%EL S0%AER5 RN LB EMEHIEE » Mahk
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SRR < HEHEISRV) - ERINMERRHMIEN © (EIR ISR EERE - B 20%8 30% 55 7N
P BIE B R AT SRR T 1 /NRHTE 2P - S0%IR I RIMES - AR RERIED
EHREHE (B 2) - WEEFIRRABR AR (¢6.5 mm) EEII—EWEER (1.6%) ¥ GEE
BRRENBIREBEER/NE (945 mm) & LRFEEFK SSP ZHEEH (functional
capacity ) FWRRESGERA/NE (04.5 mm) HARMIMNIENREAHIE > £ SSP 2 EHER
FEERFHIFAE R MBS W0 % - BT HIhRE IR - HA R RILRE - IR AT IR E M
LBIEMERRE > WFER 0 4.5 mm BEREHERIEE - HACHEE A UK (ml ) TEEES -
RRHEBEABEZRKECHES © Sofos (1983) 3B » FHWEWAE 1.5% 1.5%LLT - HIEZE
BEls#TH (Fat caps) KOTETE - S9ERHIIGA » ICHERRERS: - 2 SSP Bt LLRBEEM S © ARk
REMNILE b - B N SRR 2 (K +H8RG > 981k £ 20% > 2.5 1 2.2 % 30% » 3.0 :
2.6) > RHEBKIRHE - BUNBERIFALIEES, - TERIERET S E RS EMNI LS -

o m—_—

10 cm

1. 6.5 mm ERERALE  [EIGRIN 30% N EH R EERE RN ESEE -
Fig. 1. The ground meat matrix with ¢ 6.5 mm particle size and 30 % fat added revealed

a visible grease on the sausage surface.

B 2. ¢4.5 mm BATEAIALE » [REEEEE KAENRIN 0% EH iR E B EE 482 IS
% o
Fig. 2. The ground meat matrix with ¢ 4.5mm particle size, overnight curing and 30 %

fat added appeared little grease on the sausage surface.
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SRR o AHFERISIRINER AR » WMRAEEER - BEFNESSE - HEK
REEK 1% WRHREFEEDE - BEAGEBRARILR  —RERSKIBS - ENTEESHR
ERHIREBARTE - EREREZEER ZRRE AT - FRIFEMACKY FRERNIRHEET
et - SHITEREBRER TR EE T EREERE - EREERRE ML LRk
TR > AIATEE - R RASH A AR RER -

0. TEEEMER RSB NRERE ERRELZER (TBA) HZ#A
® 2 PN AEERETFHCEHERENREIENEAN NG  SHRERENER (P<
0.05) - MIFHMEREE - RERENREE (P<0.05) - #F (1984) HEBFER - IEEHREHE
AR AEHRENBEEEERECS - BISRMERS (30%) ZREYE  ErEHRENSE -
RN E & B RIEE - BEE (1986) EHEMRERRTE  BERBRSZEE > BAEILZ
A% AR ERS T AT - T T 5 R LR T - REEERAEZ e -
WHREEHRERFE K —S LA - FEEERRBEERD W - SRS RH BRI FHR
R » MZE#A > Ockerman and Kuo (1982) - BHKF (1975) » 38% (1986) KBRE (1996)
ZEEGEHEFENEY - BRAMURI CZBRRREEL - FrHRERR A EENILE L
BRSE (1996) MfdaR 2 <MY BEEEAE - T%K%?WEW?%#REW?E#&QWE@? » E
BB R R -

=2 Tﬂ%ﬁ*iﬁd\zwgﬂ&ﬁf«‘ﬁ*%#%ﬁiﬁﬂ—ﬂﬂaﬂﬁﬁﬂﬂ%%ﬁ%ﬂizqi%ﬁwméﬂﬁﬁ’\ﬂ’”ﬁ
MR ERE BBl
Table 2. Changes of nitrite residue in frankfurter sausage made with various lean meat
particle sizes treaded by vacuum stirring, curing and diverse fat added during
storage (3°C)

Storage time (0~5 wks) & Fat added % (20; 30%) '

0 1 2 . 3 4 5
Particle  Treatment 20 30 20 30 2 3. 20 30 20 30 2 30
o5 VS 299 % 2028 _x 1730 _% 193" _* I35 _* (gF
T VSH0C  25.3°P 26.1%* 16.8°F 18.0°C 13.4°F 16.2°F 11.4°1 10.4°K 11.4C 103 §.7% 10.7%
G 2078 23.8%4 11.4%F 155D 11.0°C 15.0°C 6.8 14.5°F 7.0 10.4°H 68K g5
P45 UsyoC 1868 —* 120 _x  030C _x g1 _s 56 _s 5gE
. Vs 18.1°F 2020 840 95C G7OD §490 36 6.2F 48K 58C 449 449
meness . N -
VS+0C 158" 16.3*% 4.6 7.4%° 69°F 87%C 3 5% 45% 48H 549 37vC 5190

VS : Vacuum stlrrmg lhr; VS+0OC: Vacuum stirring 1 hr and overnight curing.

* The blank in column due to the products having a defect of free grease on frankfurter sausage,
and therefore the test to be eliminated.

A~L Means in the same row bearing different superscripts differ (P <0.05).
a~f Means in the same column bearing different superscripts differ (P <0.05).

& 3 BERBNNENES @ KEAHHEE - HEWEMSN TBA EYLEREES (P<
0.05) > H—iEtk - HREEAMERREES - EERIGER - 7T XHEREE - BRREHRE
IEHEEE » RAIERAY TBA HERMENETEE » —ERSTRELBRISENREE » &
RMEEEL SV DGR BER RS TBA {8 - RRHEE/NE - 5 TBA {ERK » AHAT
YHLRIERZ TBA [EISHERERSIIKYE - HEGFRENEMAVN » AEHEERST S
HYZESR, > B ZE R - 4781 TBA EESREM - REFBEPREERTENERER
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ZER > MBAERIEEKZE - %78 TBA EESREE  REFRPNEERTENNEERY -
BREFAIRSE (1996) FTERKY » FERF#EE LR malonaldehyde 7 SREE malonaldehyde & L5k
BEREME YRR REABHE - BANER (965 mm K945 mm) EFEHZ 0 BE
BRI - RN S0%MRH5 < RE - B TBA {(HARHERYRIN 20%H515% - ifeRFrovRmE » 1
PG RELNREE IR RET R - BiVETES TBA ELTHESS (0.43) 7
{ERTF IS £ 0.59 82 Ockerman (1982) FTaBAY—RARLE Y TBA {EARZE 1.0 DLERF - ThE
LIERE ?fﬁ?ﬁﬂi%ﬁ&ﬁ@ﬂ&%%ﬁﬁ%ﬁ* AR -

R3. TRBMA/NZFREAREZE R BRET R NESRE S Sl RSB NEE
Hif TBA [z 24tk
Table 3. Changes of TBA value in frankfurter sausage made with various lean meat
particle sizes treaded by vacuum stirring, curing and diverse fat added during
storage (3C)

Storage time (0~5 wks) & Fat added % (20, 30)

0 1 2 3 4 5
g;;twle Treatment 20 30 20 30 20 30 20 3 2 30 20 30
065 Vs 0.26°®  —x 030%% % 021°C _* (29% _x (1840 _* (g9]eB  _x
' VS+0C 0.34%% 0.29°B 0.22%P (.21 “PE (.19 %F .224ED .239CD (.94°C 0.98°F (3554 (.33h 0278
s Vs 0.20°° 0.25%% 04254 0.43%A 0335C 0.36%8 0.41>A 0.36°5 0.26° 0.26°E (.27 ¢DE (.29 5P
¢4 VS+0C 0.34%B  —x 0249C  _% (36°P _* (039®A _x 0275C  _* Q41%h  _x
. 0.33%CF .31 POH 043 PBC 055 %4 (.22 1 .28 (0.46DB (.43%B 0.41 P (,36 BEF .37 bDEF (39 mCDB
mneness - ’
VS+0C 0.34%F (.38 *PE (.56 %AB 0,54 =AB (51 »B 52548 0,504 (,50%B 0.49~2C .40 *DF ()3481E (43 »CD

Same as footnote in Table 2.

. SETEARENER TR SRR e

HARERRRTBEREST Bt - THEK  FHENEE - & 4 EREEENLEE
' RIREBRRRE - BRI EEN RS BEE » MEGETA A EEER - BRRAN
B BB (R0 ER) HEERRERNE  EERENARZIAES - BHRINESE
* IRET BRI A HE (S FEMER IS NI % - RIFEET  FA— i aR e A
ERER - WEEFRHAERRIFEERAR S WE SRS | - TSR E S A AR AT E - &
L FHOEETEEFEIS B EER - THEE - %u%%ﬁZ&%%Eé%TOEmEF
R B0 6.5 mm BRAFBEECRARE S RERE -

V. FEFARENEEREEHWAERE (total plate counts, log,,) = &%

FREE IR e BUE AR AR (1996) [ o fErhul B R BT S0 AR B 43 B
TI'CK 80°C » 20 S3EREHZT] - HESERILE - ERFRBOREEE (£ 5) &5 (FEx
TPC<10 CFU/g)» {EF 0 BRFARBIZE (£ col) HEBEE (1996) R - & 5 BELEH
ENHENA/N  EERYERAEERIESRNESKRY TPC 288 - TPC ENEHHES
R 5.7X10° CFU/g > J5&EER 1 X10° CFU/g 2 CAS BEHEHE -
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F4 X I—J%Efﬂtd\z}?ﬂ#%l’ﬁ@EW?%#%@@TﬂHa%ﬁDﬂg%ﬁﬂZ&%%ﬁEéﬁ%ﬁ"ﬁ =2
FAMIBE R L

Table 4. Changes of hardness on frankfurter sausage made with various lean meat particle
sizes treaded by vacuum stirring, curing and diverse fat added during storage (3°C)
Storage time (0~5 wks) & Fat added % (20, 30)

0 1 2 3 4 5
fi;;"‘de Treatment 20 30 20 30 20 30 20 30 20 30 20 30
6 VS 455.8 =4 —* 404,54 —* 40154 —*  4385% —* 390.5%4 —*  421,2%4 —*
' VS+0C 398.5 MAB 291.8 B 4152 A 337.8°CD 427.8 %4 377.8%ABC 433,0%A 345.8»BCD 389 (beABC 338 5aCD 408 5eAB. 343 5 bBC
5 VS 461.0 ~* 383.0 4BC 381.8 “BC 389.8°0F 4398 »AP 382 (~BCD 435 8 ~AB 383 ()=BCD 449 9*A . 366,0%CD 424,5%4BC 353 8 bP
4. .
¢ VS+0C 385.8 %A % 3705  _* 3640  —* 358844 —* 366,254 —%  362.2%h %
- S 407.0 P4 416.2 4B 414.8 *AB 405.2°AB 427.2 AP 386,2°8  402.2°PAB 382 0% 438.2%A  303.8%AB 49] 54 4049 %AR
ineness
VS+0C 387.2 %A 31508 410.8°* 34158 413.5"A 348.0°F 414204 311.5%8  411.0%°A 323.8*B 402.0*4 316.5%F

Same as footnote in Table 2.

®5  NEBRAN R EAREER IR EETE R RIESRE EEEEBREE
‘ BRI B (log o) 2 L
Table 5. Changes of total plate counts (logy) on frankfurter sausage made with various
lean meat particle sizes treaded by vacuum stirring, curing and diverse fat added
during storage (3°C)

Storage time (0~5 wks) & Fat added % (20, 30)

0 1 2 3 ' 4 5
Particle  freament 20 3 20 3 20 3 20 30 2 3 20 30
Vs 264 % 2296 % 9qAB s peAB k948 _x ppeA .«
P80 V8100 229 31w pqme pymr g5ke pge0 ga e ggen 1guE  ppe gD gyume
VS 2.3 be,BC 2.5 bB 2.0 4D 2.3 ah,BCD 3.0 a,A 2.1 b,CD 2.2 b,BCD 2.2 b,BCD 2.3 3,BCD 2.4 b,BC 2.2 b,BCD 3.2 a,A
45
P45 vssoc 290 o 9980 s gee s 900 s g4 s g5e s
\ 22408 24P 9 pWEG 960 g @B gD (7 ]goH  24sCDE 91G 2106 gomA
Fineness S+0C 2.8 ¢B 2.4 b,CD 2.5 aBC 1.9 EFG 1.8 4,FG 2.2 ab,CDEF 1.9 d,GF 2.3 8,BEFG 2.1 a,DEFG 3.8 aA 1.8 G 20 b,DEFG

Same as footnote in Table 2.

V. SEREEENER R TSR GERL

R 6 BHENAKRE L E (REE) AV (P<0.05) REREOKRE - HEREERE
B - BRINESEERMAELE > RHEER L B BHESEEREZES - HER
AP R RER  KBIRE (1996) ZHER - HISRE &R 18.20% » H L {Ef 51.47~54.92 {&
AR 20% K 30% FEli e FIEE - MIERREY L EERE - L EETFHRE - iR
RIFETRENRRE -

R 7 BTNENAUNY o B LREE) LREZNZE - H 0%EBRINEZERXER (
965 mm K @45 mm) K a [EEREREERGL 0%EHRME R #ESE  TRA KRR
PRI ETA  (EREREARLEY - TER CREE 2R - AR 2 BHESE > Hil
RERE R BREAER - HEETR TP REMNEMNEE (nitrosohemochrome) &4 » HHHH a
{ GIeEE) FRIENERY - o BEREIMGEREE -
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6. TEBA AN R EAREZ R EENREG RN ES R EHRREEB R E
PMeE L EZ228{L ’
-Table 6. Changes of color L value on frankfurter sausage made with various lean meat
particle sizes treaded by vacuum stirring, curing and diverse fat added during
storage (3°C)

Storage time (0~5 wks) & Fat added % (20, 30)

0 1 2 3 4 5
Farticde  Ireatment 20 30 20 30 20 30 20 30 20 30 20 30
465 Vs 56.8 A —*  56.8°%A —*  56.0 %A —*  56.8% —* 564> —*  B7.Q%A —*
S VS+0¢ "57.5BC 583 PABC. 5g.6C  59.5PAB 58 () beABC 50 4bAB 57 4bBC 57 )bBC 57 3bBC  5g 3hABC 5g (0ABC  gh gud
Vs . 61.0 #ABC 60,2 *MABCD. 57 6<bD G gah 590D §.gebABC 58 gebCD g gah 5 3eBCD ] gaAB G 4mABC g jaa
945 VS+0C 59.1 s —*  58.2%eA  _k  5g 4 A —*  58.5% —*  59.2%4 —*  583%A —*
i VS 60.4 a,DE 67.7 a,ABCD GD‘ZB,DE 62.4 2,AB 608 a,CDE 61'2nb,BCDE 59.88’5 63.1“‘A 60_7u,CDE 61.9 8,ABCD 61.0°'ECDE 62.4"ABC
meness . i
VS+0C 60.3 %5005 §1.2°45C 59 6=bBR 59 9P 597 DB G ] g oA 5Q.3uE  §0.8ABD 50 grABCD g] 3aAB g 4abECDE §] geAB

Same as footnote in Ttable 2.
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Table 7. Changes of color a value on frankfurter sausage made with various lean meat
particle sizes treaded by vacuum stirring, curing and diverse fat added during
storage (3°C)

Storage time (0~5 wks) & Fat added % (20, 30)

0 : 1 2 3 4 5
Particle  reatment 20 30 20 30 20 30 20 30 20 30 20 30
6.5 Vs 7.7 %A —* 76—k p7bA —* 740 —* 784 —*  78A —*
' VS+0C 765K 7.0%ABC 78eA 73wABC 73keABC GG RO g gaA  75wAB 7yaA  79uABC 784 g AC
\\
VS - 70 a.ABC 71 a,ABC :‘79 a,A 65 b,C 7~7b,A 7.2 b,ABC 76 a,A 65 b,C 75 a,AB 66 aBC 7.8 a,A 72 aABC
4.5
¢ VS+0C 7.5 %A —*  T4%A % 7 gber —x  74eA —* 74eA —x TpmA —*
T4%B 688D 7gaB gobB  grah gjeA  75uB  gRWBD ygaB  ylah  73aB g galD
Fineness

VS+0C 6.9 »BCD 7.1 2BC 6'2>b,D 6.8 *bBCD 4 (e,BCD 7.9 bBC 7.6%AB 7 3aABC 7.3 #ABC g 7 a,CD 7:5.a,ABC 7.0 »BCD

Same as footnote in Table 2.
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Table 8. Changes of color b value on frankfurter sausage made with various lean meat particle
sizes treaded by vacuum stirring, curing and diverse fat added during storage (3°C)

. Storage time (0~5 wks) & Fat added % (20, 30)
0 1 2 3 4 5

g:;“"'e Treatment 20 30 20 30 20 30 20 30 20 30 20~ 30
Vs 8.5+¢ —* 87 [ 8.6%8¢ —*  88hBC —*  g1cAB —* 9.3b¢ —*
. ¢ 65 VS+OC 8.6A,D 8.6 b,CD 89 b,BéD 9.2¢,ABCD g.obc.ABCD 9.3 a,ABC 9.0 b,ABCD 9_4 b,AB 9.3 be,AB 9.1 ¢, ABCD 9.5 ab,AB 9.6 a,A
vs 8.6™C 9.7  92eAB gyuA  g3wAB  ggeA  gQBbBC  gobAB g guBC g 3beAB g EahAB g geA
945 VS+0C - 88" . . —x ggbAB  _x 9.0%2 —* 888 —%  ggbeAB —* . g.5ebA —*
Fi N 9.1%C  9.5°ABC QG MABC gghC g eC  9eC 102  10.2*4 9.Q%AB () SAB g 4sbBC g gGeABC
P vs+oo 8.7°F  94°FP gghPE g MODE g guEC g geBOD ggeAB  jg5eh  Q5@BOD QARG g gaABC g gaBC

Same as footnote in Table 2.
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8 B ANREERERBABEESH b B (FQEE) NPETEE - BlERINE
L BN AER - RUEERBRENRME D ESZEE - 20%ERMEC &M - TERFRHIER
B RHAEERE - HHEE  PEMARSIESS b E (P<0.05) hEHFRREEAESH
Elt > FBEIrFEHER - BECEOIE B SO%EEHE?*DD% » IR S BRI -

fEaR

DUEBI B BSS IR LA S, MR AR AEER (s e HX@{%
ETE 3%LI L) ERRLSHEETEDE  REEREERBREERN (KF - 1993)
RENTHTNEEER - HRBOERER  BIA (065 mm PLE) ZA/HERS F?LJ\E
2 45 4 1) P A8 T 0 P B e PR B 3 LA A SN T A AR IS Y A HEEHE (
actomyosin,myosin } actin) ZiFHES - BFIGHE @ LERESEEOE 2 ZENFHE (HRE
KUNE (945 mm BUF) 48 1 /NEFS ELZeMaakie i s R e BB e B 1 » R DAALILIELR)
A1 30%A8H5 (#06.5 mm KFALE) ZES  BHMLFERREEE - S HEABENER

TR E  HWECHEATENERMEME LIRSS  FREE— PR -

A - HERRFRIIR S % - R R R RIR R & - fﬂﬁﬁﬁfg,ﬁﬂ}iz =
TERREER » TGS REGTA SRR © SEESRE - RS - IR
Y AEEBIRBER 55~5.7x10° CFU/g 2 » BE CAS fBY 1x10° CFU/g (WETRARIZEM » ik E
B PO T RREORCER » 76 5 CLUFANSH# 90 HEAE  Ho#iiHt TBA E/RE 0.177~0.585 2 » 1Kk
Ockerman (1982) Z$§% » TBA {E/ERSE 1.0 M EHERT AERE TR - FREEESE
AR MESHERE  HERETHAMNLEESE -

BE YRR

FERBEZAERE - CNS 10890 (N 6186) - 1991 - &AW Z MEE - %@ﬁ%ﬁqﬂ%%@%mﬁ =

o dke

%Jﬁﬁi BB - BRI - 1993 - 2E - @E@%{%ﬁéﬁﬁ/ﬁﬁ%@%ﬁ%ﬁmﬁﬁﬁﬁlﬁz v o hg
=k 22(1): 97~108 -

Mmia? 1984 - EP”E%R%E?MI*JEﬁﬁwﬂéﬁimﬁﬁﬁﬁﬁ%’ﬁ%zmn REEEE 13 (3-4): 127
~135 -

BREEE ~ FINEK - 1975 - A BB ERERHE A - 59354 (3- 4):31~38- :

BHZEME ~ BEY) - RBEW - EHTF - BBE - 1991 - BEIFELEREERERSEITE - PEER
20(3) : 341~347 - ;

BREEHE - ER1E - SIS - 1996 - R nie S SR HREEES RS - FEEEE 25 3):
1325~334 -

SRREK - TERRE - ZEEES - HESTHE - 1986 - Haﬁﬁ&ﬁfﬁ&@ﬁﬂﬂgﬁﬁW@%¢T§BﬁZ 7 )
RLEE 12 (1~2): 21~31 -
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Abstract

Lean ham pork was grounded through ¢ 6.5mm and ¢ 4.5mm diameter plate,
respectively, and chopped by silent cutter for the control. All of the treated lean meats were
mixed well with 1.6% NaCl, 0.01% NaNO,, 0.3% sodium tripolyphosphate and 10% ice at 3
C to form the meat matrix. The meat matrix was stirred in vacuum intermittently (VS)
for one hour and half of them was cured overnight (OC) prior to the emulsion. The salt
soluble protein (SSP) of VS or OC meat matrix was analyzed. Meat matrix was mixed
further ‘With 20 or 30% of ground fat in which back fat was grounded through the ¢ 6.5mm
plate. The emulsion stability test was applied to the fat added emulsion. The manufacturing
yield and free grease scoring on the sausage surface after the packing and pasteurization
procedures were measured. «

Ground meat matrix through ¢ 6.5mm plate with VS and OC treated had a better
extraction of SSP and it was good for the emulsion. Non-OC treated ground meat had more
surface grease when the sausage was made with the addition of 30% of fat. Ground meat
matrix that passed through ¢ 4.5mm plate without OC treatment could be used to get a
better emulsion with addition of 30% of fat, but the emulsion was less stable and the
product appeared to have a litter grease on the surface of the sausage when the meat
matrix was cured through overnight. There was no significant difference on sausage yield
rate among various treated groups when they received the same amount of addition of
ground fat. One percentage more on sausage yield rate was obtained from the 30 % fat
addition as compared to that of the 20% fat addition. OC treated sausage had a higher
TBA value than non-OC treated sausage had, and the TBA values of stored sausage varied
without a time-course pattern. No significant influence on TBA values was detected from
various fat addition groups. Nitrite content of sausage derived from the larger particle size
or 30% of fat addition had higher value, but a significant decrease of nitrite content in the
OC treated sausage occrred. A decrease of nitrite content of stored sausage occurred

significantly as the storage period increased. Sausage hardiness of the OC treated group was

(1) Contribution No. 1040 from Taiwan Livestock Research Institute, Council of Agriculture.
(2) Department of Animal Products Processing, COA-TLRI, Hsinhua, Tainan, Taiwan,
R.O0.C.
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to that of the non-OC group. Hardiness test of sausage with 30% fat addition gave a more
softness score than the 20% fat addition group. No significant change on hardiness was
observed during the storage period. Total plate counts of sausage among various treated
groups varied from 55 to 5,700 CFU/g without a significant growth during the storage
period. The sausage color measured in the L-value indicated that no significant difference on
the L-value among various treated groups even though the sausage with a larger partcle size
had a lower L-value and the 30% fat addition sausage had the highest L-value along with a
lowest a value. In conclusion, the operation procedures of emulsion products presented in the
study revealed that the combination of the ground particle size, stirring ,curing time, and
the fat addition had variaus effects on emulsion stability, surface grease, and physical-

chemical quality of sausage.

Key words : Low NaCl level, Traits of emulsion matrix, Post-packaging pasteurization,

Frankfurter sausage.





