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ZHE - BRI T & % MR B 33t (split plot design) - 2 2 % &y DEREEZF X
HANACREHE I EFTOR GRS A BB BT HERAT - 3 it £7838 o542
TR - SRETR — HEFA MABEGERARRZAREBH N Sz
HM—RAsEeBEELEpP>005)- ABEORZAKMEEEERZ(p <0.05)
3.1 A o R R 69 3 o Ty A B o g AR B o RABEORRERRZORTHES
P 7T B PR A Ay 09 TBAE(p < 0.05); 7% PHARSEHEFATEHNZEA
CRBE R ARES - IR ESERAE R EAR FEA MR B8 KB
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Development of processed meat product with high potential market
value —
Effects of lactoferrin in meat products

Abstract
The purpose of this study is to investigate the effect of different concentration of
lactoferrin solution spray (0.5, 1 and 1.5%) and rinse (0.05 and 0.1%) on flavor, color
and keeping quality of fresh pork loin, and the effect of different concentration of
lactoferrin addition (0.05, 0.1 and 0.15%) of Chinese-style sausages and bierwurst
sausages. Complete random design with split plot treatment arrangement was used.
Samples of loin and processed products were taken for proximate analysis and the



keeping quality test in 6 days and 8 weeks of storage at 4°C, respectively. The results
showed that the lactoferrin spraying or rinsing treatments had no effects on proximate
composition (p > 0.05) of loin. The a-value of loin was increased (p < 0.05) as
lactoferrin concentration increased. Loin with lactoferrin treated had decreased
TBA-value significantly (p < 0.05). Antioxidative capacity of lactoferrin was
observed during storage period. The treatment of lactoferrin had lower number of
total plate count, psychrotrophic microorganism and Coliform (p < 0.05). In sensory
evaluation, no significant difference (p > 0.05) were found among treatments.
Sausages products with lactoferrin added had decreased TBA-value significantly(p >
0.05). Chinese-style sausages with lactoferrin added had decreased the number of
total plate count, psychrotrophic microorganism and Coliform (p < 0.05). In
conclusion, meats and meat products (Chinese-style sausage, bierwurst sausages etc.)
with better quality and appearance were observed with lactoferrin treated. The
lactoferrin treatments increased the values of traditional meat products. Furthermore,

it provided more variety and suitable products for consumers.
Key words: Lactoferrin ~ Bactericidal Activity ~ Antioxidant
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BaR@ie s o8 A+ 048 B R ME % 22 58 % & (polystyrene foam)
L SAUPE fR&F B 4T @K - A1 B 7R & #8(SANYO, Model: FPW-PA 865, Japan)
PORBETIREFXRAREHM R LS BMUREETR LB &2
B RESEHHMEREDTREEHR - MARCHETRE REBMAUESBBE
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Zh e p-FiA sl b % i B 1
Smin 10 min Smin 10 min Smin 10 min
| 0,2,4, 6 RFRAFHERR ]

B #E2HAR0RERBRITALER -

() TRAEBHUR

ARATSBERAMARTE HEMA LR S 4HMEIE M 12.5mm L
B & B ERAS 100963 H - H#888 02% ~ EA8H 0.016% -
468 1.8% - @ISR 10.0% ~ skAh 0.4% -« BHIR w8540 B 0.036%) M A F AE(25
% 0.5 cm’)k pu A E (G SH 0.18% - EEH 0.15% ~ Har 0.12% - # ¥
0.15%) - LEEGRBABARZLEF » HABREA 005-01 & 015% ; &f
Mz h—REAEXRRBRN AS0CHEABTE > s 4 FHATA
A8 BAA%EEMMILTIVAC A300/16, Germany) A RE R A ZRUAK S
Ny15 ~ PE20 & LL70 » B & %% % 154m/LDPE ~ 20 um/LDPE & T0um > 87 K %
105 um> Mg EgmRAE s ETEEEN 4CABIRIL-520R, TIT,
Taiwan) ; BAF—EA S - EESRRPMRL EAF0-2 -4 658
SR A &F - ekl - FACERE - RTSTE 0 A A% - H A
BN - BRI B = -

(m)-%BEHRR

GG EHABMARY R BREA LR S RAMBE —FREN
2 10mm 7L 8 &4 > A ABRBOASEZHRA S 100%3HH ; SH8BH 02%  2a8k
B 0.016% - 25 1.8% ~ w0 10.0% - k#h 0.4% ~ BB a s B 0.036%)



RA RAAE (G A 0.18%  H 34 0.04%~ 8 L4 0.04%~ 4 0.02%) »
BRABRE-X - LKA RFIG0%) IR 3.5mm 7L 8 &2 > 4B A B AL
{b#(Stephan, UM6OE, Germany)iX{&ig i 4 30 #54 > fABA (AR EZE N A
100%zt 5 4868 0.2% - BAHES 0.016% ~ &5 1.8% - #5505 10.0% - =
#04%  RHAF 0SB 0.036%) 0 Kk sat1:24 30 £ £ ho AT B - FH(&a
WA 0.18% ~ & 34y 0.04% ~ 45 £ by 0.04% ~ 54 0.02%) » SLE & B BE & 15
R E]  HAwRES 005501 & 0.15% 5 v AR A L0344 246 — e
FHAE Ak By R(Nippi casing#250, Nippi, Japan) R » A& % (KA-1990/220F,
ASCA, Germany)sk 40C 3255 40 2484 4812(40°C)20 448 » 2 1L T2°C ho#h
FH 1 LB FAEASEHTOBRE VCHY KL EEE - BAUAEEOLEH
(MULTIVAC A300/16, Germany) i R i £ & % £ (34 % Ny15 ~ PE20 & LL70

BB % % % 15pm/LDPE ~ 20um/LDPE & 70pm > #8 & # 105um » Mg %
Radl > &) A Z QRIAER 4°C A BAR(TL-520R, TIT, Taiwan) ; #47 — 48 2 4
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. — #8449 ¥ ( Proximate analysis ) © 4% A.O.A.C.{ AO.AC, 1999 )F
B rAHABERASEREAKYy BES CBAEHRERSZEES
SR e
AB(Yied %) RE(192)MF AT « FRAEZAATHE >
Z 1% AKE B £( KA-1990/220E ASCA, Germany &R i ot k4 » £ £
REHFCBETOCHANELRARE AL L2 TERIEZ
VAE- 1 N

AE(%)= AEKZEE(g)/ AAWZEE(g)*100%
. §8 % #( total plate count, TPC ) : 1 11 f 4% &% 99 A KB A » A
A #% & & 32 B ( Stomacher, Model 400, England )24 2 54818 M 12 5 i
% 4% # > 1X plate count agar ( Difco ) #t3g 3k - 7 37°C T34 48 /) 65 >
3 H A %W AR B(FDA, 1992) -
. 1&3 B #( psychrotrophic microorganism ) : B 11 7, # & 51 99 £ 7k
7k » # F 4% & & 12 % ( Stomacher, Model 400, England )i24- 2 4484 # &
A% i F 4% # 0 2L plate count agar ( Difco )3z # % - BN 7CF324 10 X »
stE B AR E(FDA, 1992) - .
. KB E( Coliform) : B 11 450 99 EFAREAAL  HAKLRES
( Stomacher, Model 400, England )i 4 2 248 M ER B FHEE > R
Chromocult coliform agar ( Mreck )33 - # 35C T34 24 + 2 /s
&% » Chromocult coliform agar /-4 Salmon-Gal & % % § % £ Coliform &
— & Galactosidase R & @ & & & & & % $b 4 X-Gluc 8§ % H & E.coli
#—¢ Glucuronidase R B EARELEZRERAE  RABNETAS
& itEuehREEZFEREUAM(FDA, 1992) -
. £Z(CIELab) : #%&@8E 2tk - A8 %3t Color and color
difference meter, Model TC-1, Nippon YR Z L R EME( L* )fvir & &
(a*)~ wEMHE(D*) -
. Bk ( pH value) © 4% Ockerman ( 1985 )ik Bl £ 2 B 10 F AR S A
90 &5 Kk imRRA 2 A4tk X pH meter( Mettler Toledo MP320,
Swiss JE#E R Z Z -
. BALER B ( TBA value ) & B 10 ik duhon 50 £ ABAK - Eiaiil
A 2 sk B 46 THAMEAR 3 EALFHFE( HCLH0=1:2 )z
HCl-1 EH#55A 5 % H 8 ZF HRHB L » 7 Kjeldahl flash § #8z
R AR - RS EAZAMRMAN S B2 TBA BEl » NHLS
& R 35 4% o SAARASF 10 454814 BA 4 K& 58 B 31 ( Spectophotometer,
HITACHI U-200, Japan )4 538nm F & & %& 5645 ( Ockerman, 1985) A& %
{f &R -
. 3 774 (shear value ) : 22 3.5 #7 4 (Texture analyzer TA-XT-plus, Stable
micro system, England )&24-F¢ 4+ HDP/BP 2 77 &1 4.3 » £A 6 cm/min 2%
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BEHEDMBRRY AT 2R B85 4 (kgem?) -

B T & ¥ ( sensory evaluation ) : % 5 48 47 % 5 49 Bl K/ > &k
ZRFANAHERE Rk A~ S8 Rkfo@ESERFEY
(Cardeilloefal., 1983 ) At 2 3 1y ABRRAZARE T 48R E e B
ZHROMHBRRBARIE  ARERBREOR  #H5TH ¥4
FASH > BeE (redness) BN BIFAARZ &2 1 B
&I BBEFLE S ik (odor) MRAERIPE fok o 1 a5
ERAREF 9 A EE S WA (tenderness) B 14 Pl ook 7 5 &
ZAE 1 SAREHE 9 S HEFEH 3+ (juiciness)
GERVE > ARTI A HETEEAMEATZER 1 -
ERER 9 2BHEF S A%k (flavor) Bk L35 s R ok
RRFIEARZ A% BO% 1 9 BHEE KA O 7B IFEFRA
B3 %HE (total acceptability) R R SR LB M B4 |
THEEERER IDPAHEER -BPXE8 ok H o &
RBEXREAERWT P fok(odor): 1 B EEEB-9 AR
BRd(redness): 1 5 A#%ér s -9 TRBRE S AR ag(texture) :
1> REENE 9D BES N4 WA (tenderness ) © 1 -EIX R
S5 BIFEERY: ikt (juiciness) : | S BIELHB9 THEIEE ST
Bk s (flavor )1 SAREEHE 9 D AEERA B L E( total
acceptability ) : 1 2B F¥ AR EH - I P AR EER -CELEmER 245
HAGH > BRABXKEAEL LT fsk( odor ): 1 DEHIEFHRE 9
FRIEERA B (redness ) 1 5 BiEB4 s+ 9 SHEBRLE A
cedidk(texture ) ' 1 AR S H L9 7 HES N1 HE (tenderness ) ¢
I RIEwHE 9 AEY R Bk ( flavor )1 THIEEEHF 9
o B I % IRAR § 483k % B (total acceptability ) ¢ 1 THEERER I
HERERK-

st

M3 3k % 2 3% % 8k (completely randomized design; CRD)z # &

& (split plot design) « WX B AL 4% &R & A £ & (main plot) » A BF

FRBHHEGubplot) B EHE B2 BB M SAS it 2 2 s
(SAS, 2002)8 2 #7 > 3 24 — & & 4 X 22 X (GLM procedure)itt 4 K F
ﬁﬂmzéﬁﬁ&ﬁmﬁwi’iu%+%ﬁ$wﬁwmﬂmw
meam) R LA LLBRERFAFHE LI HMEZBEER

ERuHE

oHEHAARAE



— ~ — £ B4 4 #7 (Proximate analysis)

BRILBESER  BBAEAOS I RISYHHERN  R— A&
SoWER CARBASEZOREHNREFNRE S BN -  KITRRITE R
BEERE (p>005) - U—fGasginth  REABEZOEFAGHRERAA
EATRRGHE '

A HRARAREZIABESERYBA IR ARSI VE
RIE

B (%) % B (%) .15 B5 (%) K47 (%) K A7 (%)
Hm b 21.25° 337° 74,532 1.87°
0.5 21.19° 3.12° 74.23° 1.82°
] 21.50° 331° 74.18° 1.88°
1.5 21.16° 3232 74.48° 1.91°

ALHBEARTASMILEESYRES -
I RATFRRERATHEEZLE(P>005)-
AR X E& X

MG EESTRANBERA SR NAREEEUMEYLLEHLE - &
BERARGEE S HEH A 8L AK(E )M %4777 55 M 6438 e @ R
EFAHP<005): AT XUHBLRZMENLIRGARA AT EMELER
(p<0.05) - MAZMIRE 1 & 1.5%F RFAWAMLR(P <0.05) £RIRE
EEmPR £ EREE(P>005) EUAEBEAF R SR LS E(P<0.05)-
AEEQERARE  EREFA LTS ENOER  ERMMEZOERAE
R -



Log CFU/g

Days of storage

Be  FEREASEGARUBEFANTHNMOEL GRS 1T

= ~ B4 (pH value)

RABZFSRRRERERA  BBAXRBREALYBRESARBESY
F-BRETNBALE - AERELXAEELESK  BEHA MEERE R R
FHEFRM SR mEE (<005 ERATMMEEMBEELR -



Days of storage

BE - FERELSE GRRHE ZH AN N a 24t

m ~ {1LE B A (TBA-value) ,
TBAEABEHALEUEEZHE HASATALERLARE 2
Ba-—¢MALY BHEeMEGMaEOBAEEHRD -  RERABES
HMBARESATHEGRBEEN A6 TBA #A( < 0.05) - BB AE MK L&
EOHNBREFRANACRECRBM TBAEZYEBRFTNBE N &R
FOAFRAANBRAMAEORARGRETEHNERBAEIDP<005) 4
REEAMESEZERAP>005) BrUASES AR IF AR
SR MBRHFAOEMR HRARF ERAUBRBAERERE REFRR -
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0.025

0.02

0.015

0. D. value

0.01

- 0.50% ===1% ===1.50%

0 2 4 6
Days of storage

BA - FEREAMESTRHR EF AN N GMC LS8 ERE -

3 5F2 816

REFFT RaiBXBHEH S UARNEEASRE S BATRATL
ACHAHMMBHESN a BT R A Bt oa AR T EME i A% R &
TEREZRBUZHE - BREFT  UABRBERATHEISNA  NEO0X
HHARBRY  RablBEgdBas(p<0.05); aRnt@anstn d -
1R IS%REBEE ARG EM(p<0.05) Bk » dhhe 844 2L T 4o »
RIBEOZRAEAEFA HESLULHARANRE ATRER
ERARGFHMA RS LIS -
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a-value

Days of storage

Bt AELEENSE AR LFANT MRS EAEL -

7 ~ B 'E & (Sensory evaluation)

A AERARAAREZHABEOERHEEFNAZART AR
W @B E g MERABRAAIN REERBREORS IS
SHBAALTIRHRERPEARAEAMABRALAALHEELE N L HBE
BB OHREE Rk BE- S HH - Bk 38 % E # T3 5 (Cardeillo
etal.,1983)« 3534 # > 38 & (redness) BHUARIFAE AR EF > ]
FBBEREE I ABRLE S Ak (odor) RRRRIFER% 154
EERTF -9 BIEEs  wmAE (tendemmess) BURFIEXMAEZNE -
1o aEEssd 905k R %t (juiciness) GHERYHF - AR
Pz Ry REANARTZIERL ]l oAEREHA I 2HENS
i Rk (flavor) Bk U2 E kB RFEARZI AR ORI o
BIEEEEE 9 BB LES A (total acceptability) Al X % &3
HEBUALERE I SABEERER ITAEFTER

Ao ARRELBTOARAHEIFARE AL R
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A8
RE .5 4 i R %t Bk HBESE
#Bmt  550° 5.17° 5.33° 5332 5.17° 5.50%
0.5% 3.83° 4.83° 583° 6.33° 5.83° 6.33°
1% 4.50° 467" 6.33° 6.50° 6.17° 6.50°
1.5% 4.67° 4.67° 6.834 7.00°¢ 6.33° 7.17°¢
M HBEATASMUBREOMEAEE -
AP RRERATEEELE(p>0.05)

SRET NEFRRE I RETIP FAEL B SR A0S
B SHABKGAZRESEHY <005  MFARESHEENLRE
R 2

4+ ~ 3 /7 i (Shear value)

WHABABORASHBIIEIHELAEARY - URARAE 2
BEGERREANBEFATHAZBELARNEA - 27 U4
ﬁﬁ%éiﬁﬂi“ﬁﬁlﬁﬁ%i#mﬁ%%i#mB?ﬂ{ﬁ%”FF%éﬁﬁ%(p >
0.05) ME 1.5%REFEH BRMZY HE (P <0.05) -

3500
3000 o e e e e e et ittasmaeeeeeateamcsecann e nen o
23500

~ 2000
E

o

= 1500
1000

500

0 [

Higa 0. 50% 1% 1. 50%

BAFRREABES RIS AN T A A S L -
oHEFAR AR
— ~ —#& R Ay 4 # (Proximate analysis)
TR ER AR AREHEF AL PBR + 548 M ECBERRBES.
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00501 &2 0.15%; A=Z~KRWHyHNBHULBEORERERLEFNETHART
PR -BRATOVER - BB RERBIUNBEFARETS RETA
A RBELEEP>005) 2Ret o8R0 FRAHBERRESA  HAE
AEREAIFHREAZE<005) - U—REARAKRMR REAEEZELER
CHBERNAETAROLE -

A ZARRAREZABESERESAUREF A —REAZEE
R

BE wEAa 3RS BF by R4
(%) (%) (%) (%) (%)
Hegmh 21.36° 3.15° 74.73° 1.89°
0.05 21.41° 3.18° 74.81° 1.93°
0.1 21.29% 3.31° 74.64° 1.87%

Al EEATRRNASREGHETESR -
“RAYAREREATHBALEE(P>005)-

AW BARRRAEZAEETGER T T ANUBEF N SR 2 BE
RIE

RE 2E& A H 05 85 ey R4y
(") (%) (%) (%) (%)
$egem 21.18° 3.24° 74.93° 1.92°
0.05 21.42° 3.27% 74.88° 1.98°
0.1 21.392 3252 74.89° 1.91°

Aot AT AR OABEEYRES -
I EAFAREBREASEEELER(P>0.05)-

—#Ahzgit

MIBMEGSOAEREFA BHNAREALHNAYSENLE-&
BERPARHAEESIS REFAHALABBA~BHEMERFEFME AN
M BAE EFA(p<0.05): LETHLM  AHROCLTERTIHEHREE X
HEA2EE ML ERSEA bREAEAEL E(p<0.05) MAMRAEHD
PAMHLEERBEEEP>005) FHERF IR Rt odREZYH
BAEA Az A ESAE TSI HBARREAS(D<0.05) THEAER
BT oHAEN KT SERSAM -
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N W R & a0 o

B0
=)
BB A ]
S
q B
~—&— Oppm 500ppm =71000ppm
1 1 |
0 2 4 6

Days of storage

BA - FRRENBECORCEINSSGHBEEF AN BTHM NG BB -

Log CFU/g

Days of storage

B+ RRREABEQZAT U B IR AN T AR AL BEait -
= ~ B ka {4 (pH value)

UASREOROREHENA  BBAARFALIHB IS ASBANY
FoBRARARB+—~B+ = $EARAARAENAS/K R LR 0Ek
bl T ERGHFMGE e RAE LD <0.05); BRAMBEL R AR TYAT
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A ARZRESANT /A RENEA T E BRAGERMEP<0.05) -

pH value

Days of storage

B+—  FRREAREGRAESSEHZEFARTHANN G REARL -

Days of storage

B+=—- AEABAEEGSe+tIEHR EFARNTEAMasaERt -
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g - . 1b8 KA (TBA-value)

TBABAEERACEABEIER BARADATALENAEE - B
+3~E+@%w%mﬁﬁ§éﬁﬂﬁﬁ%£#mﬁﬁ#%mﬁt&ﬁ
B2HE - FEARBERRZOFMABRESA 2L AHE BN ECHE
FRAEM 8 mBEE L FH(p <0.05) -

HEFNROLrSMRAEHHBENREHREORER 4 7 LA 8tat
BEZATBEQEP>005) ENE 4 RENBEFREOEE  ABERBE 6
AHBEZ RALBUERESNRE (P <0.05) MEEHRMIURE AT H B
& 1L B AL (p < 0.05) -

HEFARATSARA RS REN LB EHE S 5856 S8
B <0.05) ERZEMA £ EREE(D>0.05)-

D. value

0

Days of storage

B+=-FARREAREGRCE SR EF AN L8
1t -
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0.035

0.03

0.025

0.02

0.015

0. D. value

0.01

0.005

Days of storage

Bt - REAEASEQZAT AR EFAANTFRMa e b 28 ES
b -
-aF284L

LEZHF @ MafAEEHRAYE > THREAXFREILEBZAER
HHESN BEXNAREAAUHIFACEFORE ERXREATFHAETE~H
+x e UHABFORARZARIHIRAN  AHF BN REEFFHE &
ERSHHULEEDP<0.05) - R LRARRNAGH N e AF RABE(DP>0.05)-
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a-value

Days of storage

Bz FARREASEGROESSUBEFNNT DM L EAR

a-value

Days of storage

BAo5 - REREABRZ SR+ 488 EH N7 0 6 4r & 48 8 4L o
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o P XEH
— ~ — & 8y ¥ (Proximate analysis)

A EGRE 00501 -0.15%ERN T XERK  REAH—BRATH
MER - Sl EaHAPATHEGARELEE>005) mka 8k
BRAGHERBTHERANEBAS T IAERMNRBER - U~
REERE  FhSBECERAERFAEHEETRANLE -

25 FmARAREZABREEHTAEH - REXZIBE

R
BEG) RBEG%) MEH%) K (%) X A5 (Yo) A (%)
08 4 A 18.20* 22.92% 60.93" 3.04° 79.57
0.05 18.60° 22.77° 60.25° 2.99° 77.91
0.1 18.17° 22.52° 60.58% 2.91° 78.25
0.15 18.30% 23.04° 60.68 = 3.02° 78.81

At mBmikTRENMLBEOORES -
AP AREBEERSHEELE(QP>0.05)-

—HEHz et

Ahe R EG005-01015%n PR EH  CANBRFHEHMEY
SEHBE EREAANBTE~B-t - SERKELAFRRESE 2S8R
ABEHMEREFN OB REF EAP<0.05) - ERET  LBEGTwE
AFXEBN AEEREEE N ESBLEE - KEBRAKBERER
%A R AFEHEl e R (p <0.05) < /=7 3LEE B BAl & A A HIBR(P > 0.05) &b
SRETHELSREFANTAON LSS AMARAE LA DR M RE -
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Weeks of storage
Br€  FRREAKF OSSN T X EBITANN @ B8Rt

Weeks of storage

BHA - FEREFRFSGAMHN T XEBHEHHM RS EH DL -
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——0% 0 0.05% =2=0.1% == 0.15%

Weeks of storage

B+A - FERENEEORMERNTAETHE RO RXBRBAHZE -

Weeks of storage
Bt - AEGEESLSE QR HN T X SR ARt -

= ~ B 4h(pH value)
AILEEE0.05-01-015%NFXEH > CENERFAAHARR
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BANHE  BERRAFPE -t — - FXEB AR E G2 ¢HEALY
PH ABH R A BEMETHFRMOH MK - MEEEE Y  BERMEE
Bt RERETHRAYR  EANBELEARFRRT SRR Y B AT
ZRBEP<005) STRBAKEGEEARPHALELELH -

7.8
7.4

6.6 .
26.2
5.8

5.4

4.6 : : :

Weeks of storage

B—t— > FAREILREAFE FPAEHATHL B2t -

I ~ §,16& B {4 (TBA-value)
TBABESRETRICEREEZIHE A2 FALEURRE &
BA-—FPRALYS  RAGMESMGB B EERNEY - ShilSEs
RPXEBZ PTHERRE LG TBA P < 0.05) REEAE ABREGH M
EBNACARE RS AN TBA B2 B EBAN B+~ £ 2B F -
AEEBEARE HRBROYEFRSHACSBRMA(P<0.05) HAEEMA
FAEAREHEwmEEZRD>005) - S BBEaNFAERd » 48
BRI FAHR . ARARL EAUBAERTH S AHRE -
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Weeks of storage

Bt  ARREABEER NP AT HT AN GNC L FBRERE -

EEF284L

AEEFF @ Ra@BHEIBHROHE A FARREZILEZSHNEE
ERAACEHEGEMY a iz ¥ ERAFTNE =  ERBT 0 HoLEE N
S XEBHP aBEBAILEEP>005) - REFRL2ERNE > DwilEE
AEFREHESCERGTALENAARGBE -
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Weeks of storage

Btz - FRARENBREFmERNTAEBTEH NS H R -

X~ B E f#(Sensory evaluation)

AARAPAAREZABEARTAEB IR TLROUE-H 2
BHEMAZHB MERBEARIE P REBRBRAS NG LBARLE
VRARBAZETEAAL YA BB ABIHPEXNLNELTE HER
HCBE - A WA 3T Rk 4% B #4735 (Cardeillo
et al., 1983) « g 4X ALl » Rok(odor) A BB RFWifiok > 1 HBFEY
RE I BEERA Be(redness) A R AR P A EHBZEF 1 &
ABRRLE I 0HBBRLE | Aladi(texture) ! | DARZANE I HA
o0t WE (tendemness) A XIS RS2 B 1 S B EEH 9
DAFEEH St H(uiciness) G ERX W AR TI A EEES
MBBERATZHER 1 5 BFEFER I BEE S+ REk(flavor) Bk
CEHALEPRRRPEEHZIAREO % 1 AR LEE 95 A%
TIRAR 483 % K (total acceptability) B 2 H SR ey LB A A R E 0 1 &
ABEERER 95 BEFTER-

AR FAREABE AT ENFXEBRT PR
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A
RAE Bé Ak WA it Ak
#gwat 475° 4.88° 563° 575% 6.25° 6.13%
0.05% 4.63° 5.00° 5.50° 5.50° 6.00% 6.00°
0.1% 4.88° 5.13° 5.25° 5.88% 6.13° 6.13°
0.15% 4.88° 4.88° 5.75° 6.63° 6.38° 6.25°
Armak TR LSEaNEEL .
L RAYRAEREATABELER(P>005)-

&
¥
e
R

BRBT A LS%UBEARTXEH T §NAELN ST HRRBARE
ERSOIY HATLTERAT  FOABRTENES T X GERATRR
HBE - BEBLBEaAP N PRXESE P AREARTHOHEIN -

R BE
—  — & B A7 4 #7 (Proximate analysis)

A5 AR E QB 00501 0.15%ANRBEEN  Ath—RATS
WER-AWLBREAHNLEERREGREM Y EREFVEE>0.05) @M
ARG EEMNTERANERAL DA AMBAGIRKER X
ERERMY  AmISMEOEREHSEEREENRARGEE -

Rt - AmARREZASMEAHLEEH —RARIVE

RE
BEG) REG%) #EW)  KE(%) A (%) E 2 (%)
HRah 18.45° 13.92° 40.51° 3.04° 89.52
0.05 18.27° 14.04 39.62° 2.90° 88.50
0.1 18.17% 15.67° 41.25% 2.95° 89.73
0.15 1822°  ° 15.74" 40.42° 2.94% 89.00

ALumuekTARLSEaRES -
o AT RRAERATABEER(P>005) -

— - #AEHz R

Ao LR ©(0.05~ 0.1 ~ 0.15% N R BEE M » BBENEBRFREHMED
AEHPE - ARARERASMBERE ALl d BB -+ w) e E&
AEMA Gt EEmiBAERREED > 0.05) BRER - KA
EaHRRELeat BHBAFRIOYE  ERESPREBEHBLH
BB B AR -
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Log CFU/g

Weeks of storage
B=tw - FRRALBROFYNLEEBTAN 8L HH2L -

= - B fi(pH value) "

Bl —+EAHRMmILEEE00501-015%AREBEEE » EBABRES
HUHEBRAOYE - Aol BEOREYN L EEHOMREBRESY @ >
0.05) - BRABMAEEOLEREHERIEEMTRAAGLE -

Weeks of storage
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B+ 5 AELRAE SRR G5 mBRAFHNITHY M6 s E R4

g ~ {8 B 44( TBA-value)

Bt aA5mhidlSETan a5  SE@NBREALIHASAL
BUAOBE -TBA AR TRLEUEEZHER A0SR TRILE®RN
REE -BREF FAALBRTEONTETR SR ABARFHLAEHELR
BB HE > kiR 0.1 & 0.15%3E 4 A L2 E84E(p <0.05) -

0.05
0.045
0.04
0.035
0.03
0.025 b-eereens
0.02 L=
0015 | e eeeee e
oor b0k e TR TR
0.005 ' :

0. D. value

Weeks ofstorage

Bt AEBEISBES AN ETTHAN GO RE B4t -

-8 F2814t

LEAEF B MR a EAEEHRNH L AREREZILBZTSHNR
BEBLEICHARMY a Az PEAFTNE T+ - EREF > HwilfESG
AEEEBH N A BREELEDP>005) R s GBI S REM% - Heio LR
EFOEFRCHELECERCALBEMAANEE -
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a -value

Weeks of storage

Bttt  FRREABRE SR UM R BEEGT AN ERIL -

7~ B 'F & $F(Sensory evaluation)

AANBRMFRAREZHABECOH L EEB LR T ROUE - #£5
BELMBRIE  MUBRARARNE  ARERBRES N DL BAL LS
VWROREAREERADHESAALHESENEBELTE  HER
RCBECALAS - WA - Rk 8H %A #4735 (Cardeillo ef al.,
1983) « ¥k L5t » Ak(odor) X B RFPH ok | AL EHE 9
FHIEERA . RE(edness) AR FFTXEBHLEE | 9 A#EE4
& IS ABRLE  Eaadi(texture): | S AELHE I DBELAE;
W (tenderness) B R PIGE XA E2 A E | S BEFHEE 9 ALY
Koo Bok(flavo) Rk G A Pk S RFEEHZA%kBRO% - 1 4
BEXKHE 9 5 BEFRA 483 L B (total acceptability) 8] £ % 2 3% &
ERMAETE | 0AFRFFER I BEFER-

REEHRRBLRZI R M AARAMA AL R EE B RMBE LR F
BB EaN I BEB PERCHEVEALLBERE R - BAER
B EarmnNBXERET A LARESHHESLH -
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EAAEABRENSBEOR N EBEETHRET TR
BE
RE He A%k A5 WOE Bek @B LE
as
#®at  488° 5.88° 5.88° 5.55° 6.38° 6.25"
0.05% 4.75% 5.75° 6.00° 5.55° 6.13° 6.38°
0.1% 4.63° 5.63° 6.25° 5.55° 6.25° 6.25%
0.15% 475" 5.63° 6.13° 5.63° 6.25° 6.25°
Al REATARILSTANRES -
R RREREEATEBRELEQP>0.05) -

5%

ARy AARFAESILEES  — WAESHBH 05115 %R/
BESEEHA > = 2005 01%Z0REHAEHA  RAE - DwiRES 7
£005-01R015%mAPXEBRABIALERT  FRIABMEGHRER
AU RREEFARALSO—RBRAF AR FHENTEQE>005)- AR RE
HEHN LB6ARANRRE LELHH  ABHAHBAKBAREHE
BER e d L AR ERBAS R R RAeL A KB ASHAME
B8 B < 0.05) - TBA g Eehjwymm LA > RRACARRIEER LG
J& TBA #(p < 0.05) - ARABESHNREFABREAARAHEYE - e
ERT  UBEONRMHAESER X  MESMRESRAL a ARFE LA
(p<0.05) LEIEH & ¢HREHMeMpR LAt BRIMEAFBREQP
>005)  RELHPGHER  ARABECMATOARERXEIFASLAMLY
HNRAERRSESHARANAE L PR 1% EBZEREG -  ARECREH
FHNLS R4 TBA RAFzZ RS RARAEANFAIZMEY - £8
RS B ATEMEREHMAE MR EA AP AHRA-AL2FNR
Bk E(p<0.05) BREMPFE  RIREGROREULEIFATLETRY
%oﬁ*ﬁ%%ﬁ@ﬁﬁﬁm8ﬁﬁﬁéﬁﬁi§ﬁ‘k%ﬁ%ﬁ&&ﬁﬁ%ﬁ
%ﬁ%ﬁm%%mﬁiﬁ'ﬁm%mﬁﬁﬁﬁﬁﬁ%ﬁ%i%ﬁ‘k%ﬁﬁﬁﬁ
RSB EBEB(P<005) PXEBHORRETAEEFMOB A TR £ T2
%%&ﬂﬁﬁﬁ%ﬁ%%%%@<mm°@ﬁ%VmAﬁﬁ%ﬁﬁ%%mﬁL
S0 42 & B o 32 AR R K TBA A(p < 0.05) » Hiw iR E G HMASA
é%ﬁ&ﬁ%%%oﬁﬂL\wbﬁﬁE’ﬁﬁm££%$%%@>mm=&€
&ﬁﬁﬁ%%%ﬁ%#ﬁ%%%mﬂﬁﬁéﬁﬁ&iX%ﬁﬂ%&ﬁﬁ@>
0.05) MBREREFAUBELE(P>0.05 b &R F L BwilBEs
AEXEBPRRAZLALYT  RAR  HEBRSFHARTETRIR - X
A ERIEERN A BEARE B —F @ S ARRREAREES > Sl
BABE 0.05- 0.1 0.15%mABXIAEH T HRALEHG—RAFTRE
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EHERKE>005) 4 EB 8 BMAHFHME QABR T HEIE > A
EZRTARBAEP>0.05) - LEMEF &> 8188 BHE > S EHHERMENL &K KM
R1E(@> 005 NALFH BT LI ERTFOKE - 2245 TBA S84 > U5
WHEEERZEFBEGERQD <005 L+ XAl E 1.5%8 LHES
BRBEP < 005) - TBA AR E Mo E B nt R g HANBELES
%ﬁﬁﬁﬁ%@<m&«&&%%ﬁﬁé%%%’%Mﬂﬁiéﬂ%éﬁﬁﬁﬁ
ERBEP>005) - RELFINHLE  FhAKESHNBALILE B2 H % -
HUEELEERRBE - BASNILBEON BRI E B R840 Sl
FARATHRAS AR LAY E AR AIYHRET G FEHLSiwi
WRES TN TERFOUR S UAREOREHEFAR R
BEEANTAES  BXICEBEAN D EMmASEN - KF o UIEHA
FHHEMNERGD PAEHERDBALMESHLACKR | ERRE B H
AR LBRETLTFER FRAOHELELRARS - ARF A MBYE
DR20 A MFRRRERET 0 LBMEATRER— A HTRE 15 £ 20
NABEFN RABNOABEAAREFARS MM ISE0 4 BBRT2
RAMNERBR  MAmASEIETEAALS  EL0FAAESH AL
20 % BRFRULMECERAEREFARANEAD LT ¥ XK
AABEE o DT ERA SRR oM mEE - LB SmR T
& BRI PHZ I BARE L THEARBRIAAIHETZRE B
AZRoB e R - dotb— R > RERBBRTRAAYRAL S o2 B8 LSS
GRARAEZRDHAEN  RAREMAR DA NRSE50A Y I84ME 32
BARERRECTR - RHHEHAER - HPNSALYRARAS RO ESHE
N BERE-KRE -

B
ARARARTEERES (AR 93 BH-51.4-4-Ul@4) @ §#E8 ;
AL -

-4 0k

A NE 1995 - AREG-RAGREREG-AHEARR B+ 82-87
B o

BRHE - 8%k - 8% 2000 ABMEARVHARNEE - PHEAZLTE -
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Aguila, A, A. G. Herrera, D. Morrison., B. Cosgrove, P. Alicia, I. Montesinos, J.
Perez, G. Sierra, C. G. Gemmell, and J. H. Brock. 2001. Bacteriostatic activity of
human lactoferrin against Staphylococcus aureus is a function of its iron-binding

31



properties and is not influenced by antibiotic resistance. FEMS Immunol. Med.
Microbiol. 31: 145-152.

Amold, R. R., Cole, M. F., and McGree, J. R. 1977. A bactericidal effect for human
lactoferrin. Science. 197: 263 - 265.

A. O. A. C. 1986. “Office Methods of Analysis.” 14th ed. Association of official
Analytical Chemists, Washington, D.C.

Bellamy, W. R., H. Wakabayashi, M. Takase, K. Kawase, S. Shimamura and M.
Tomita. 1993. Role of cell-binding in the antibacterial mechanism of
lactoferricin B. J. Appl. Bacteriol. 75:478-484.

Berkhout, B., Floris, R., Recio, L. and Visser S. 2003. Antibacterial effects of the milk
protein lactoferrin. AGRO food industry hi-tech. May/June.

Bihel, S., and 1 Birlouez-Aragon. 1998. Inhibition of tryptophan oxidation in the
presence of iron-vitamin C by bovine lactoferrin. Int. Dairy J. 8: 637-641.

Brock, J. 1995. Lactoferrin: a multifunctional immunoregulatory protein? Immunol.
16: 417-419.

Brock, J. H. 2002. The physiology of lactoferrin. Biochem. Cell. Biol. 80: 1-6.

Dionysius, D. A., P. A. Grieve, and J. M. Milne. 1993. Forms of lactoferrin: their
antibacterial effect on enterotoxigenic Escherichia coli. J. Dairy Sci. 76:
2597-2606.

Elliott, J. G. 1999. Application of antioxidant vitamins in foods and beverages. Food
Technol. 53: 46-48.

Facon, M. J., and B. J. Skura. 1996, Antibacterial activity of lactoferricin, lysozyme
and EDTA against Salmonella enteritidis. Int. Dairy J. 6: 303-313.

FDA. 1992. Bacteriological Analytical Manual. Association of official chemists.
Washington, D.C.

FDA. 2000. Survillance fo foodborne disease outbreaks — United States, 1993-1997.

Gomez, H. F., T. J. Ochoa, 1. Herrera-Insua, L. G. Carlin, and T. G. Cleary. 2002.
Lactoferrin protects rabbits from Shigella flexneri-induced inflammatory
enteritis. Infect. Immun. 70: 7050-7053.

Huang, S. W., M. T. Satue-Gracia, E. N. Frankel and J. B. German. 1999. Effect of
lactoferrin on oxidative stability of corn oil emulsions and liposomes. J. Agric.
Food Chem. 47:1356-1361.

John, M. C. G., K. P. Suzanne, W. S. Anthony and H. Barry. 1981. Inhibition of lipid
peroxidation by the iron-binding protein lactoferrin. Biochem. J. 199:25 9-261.

Kanyshkova, T. G., V. N. Buneva, and G. A. Nevinsky. 2001. Lactoferrin and Its
Biological Functions. Biochemistry (Moscow), 66: 5 - 13.

Locke, L. L., J. B. Morgan, J. Tulpinski, A. S. Naidu. 2003. Activated lactoferrin -
Antimicrobial spray enhances sensory and shelf life characteristics of case-ready

32



fresh beef. Proc. Internat. Cong. Meat Sci. Tech 49:493.

Masschalck, B., R. V. Houdt and C. W. Michiels. 2001. High pressure increases
bactericidal activity and spectrum of lactoferrin, lactoferricin and nisin. Int, J.
Food Microbiol. 64:325-332,

Mclntosh, G. H,, P. J. Royle, R. K. Le Leu, G. O. Regester, M. A. Johnson, R. L.
Grinsted, R. S. Kenward and G. W. Smithers. 1998. Whey proteins as functional
food ingredients? Int.Dairy J. 8: 425 - 434.

Naidu. A. S., 2002. Activated lactoferrin - A new approach to meat safety. Food
Teehnol. 56:'40 - 50.

Naidu, A. 8., J. Tulpinski, K. Gustilo, R. Nimmagudda, J. B. Morgan. 2003. Activated
lactoferrin part 1: A novel antimicrobial formulation. AGROFood industy hi-tech
March/April

Naidu, A. S., J. Tulpinski, K. Gustilo, R. Nimmagudda, J. B. Morgan. 2003. Activated
lactoferrin part 2: Natural antimicrobial for food safety. AGROFood industy
hi-tech May/June.

Ockermen, H. W. 1985. Quality Control of Post-mortem Muscle Tissue. Animal
Science Dept., The Ohio State Univ., Columous, OH.

Pakkanen, R. and J. Aalto. 1997. Growth factors and antimicrobial factors of bovine
colostrum. Int. Dairy J. 7:285-297.

Payne, K. D., P. M. Davidson, S. P. Oliver, and G. L. Christen. 1990. Influence of
bovine lactoferrin on the growth of Listeria monocytogenes. J. Food Prot. 53:
468-472.

SAS Ins. Stat. Anal. System. 2002. SAS procedure guide for personal computers.
Version 6™ ed. SAS Institude Inc. Cary, NC. U.S.A.

Satue-Gracia M.T., E. N. Frankel, R. Nagendra, and J. B. German. 2000. Lactoferrin
in infant formulas: effect on oxidation. J. Agric. Food Chem. 48: 4984-4990.
Yamauchi, K., M. Tomita, T. J. Gichl and R. T. Eillison III. 1993. Antibacterial
activity of lactoferrin and a pepsin-derived lactoferrin peptide fragment. Infect.

Immun. 61:719-728.

Ye, X. Y., H. X. Wang, F. Liu and T. B. Ng. 2000. Ribonuclease, cell-free
translation-inhibitory and superoxide radical scavenging activities of the
iron-binding protein lactoferrin from bovine milk. Int. J. Biochem. Cell. Biol.
32:235-241.

33



