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K £

AER g B HGA RRRL ERTERF Y g2 2
Wrth % WACT T8 EFZ T ARBHR A F R 2L BE%
( completely randomized design, CRD ) » 4534 % )k & 2. & 41i- 5 B~
E - SR TS et A T LN T RN R KA
2 REG MRk L RSk K N >4 F% (completely randomized
design, CRD) 2. %] %2k 3+ (split plot design)» B2+ 5 2 F kR 2
EACEP SRR R o SR RET
- PR AHRAERS P ER 000100 2%% 3% B

oA 0 3WkREILET BFR 2 A s (p<0.05) H43E PR

"E\*

B ¥ A3 (p>0.05) feak B34 > ZH ERTIPHF F 2Ry
pH &7 3 (p<0.05) - fef= iz B % 7 e EEEZ PP T G oadr i

F amEE: cSEFzs & (p<O05) - 4 F3 5 - i ERTES
P E¢RCPAAFZAREE T I E (p<0.05)> 3.0% T 27 3
FaF 2 k24 i@ (p<0.05)° TBARS £ 6 » it £ ET PP 4 7 §
»2 ' TBA ;ei(p<005)o FUNERTEEBRLT R RS G RE 2
G frrg ik B AR dedforg Ak K2 § AR drfePy sk (p<0.05) -
BREF &R 0 ERCERS TG ERBES AL R R o

=~ ERTEPRPFER 05% ~1.0%%2 15%* 7 4% > &



SRE A G EEFLE (p>005)c EE Y 6 0 i £ AT
FEPTRY SRS AR L iR (p<0.05) - it £ TS
1 05% ~1.0%% 15% % ¥ F sedrdlihd g~ P ELF 2~ H 1 F
4 £ (p<0.05)> @ H# x 2 109%% 15%z Frd|rckfiE o 4 ¥
B R EREER GRS 4L RAE (p<0.05) 0 @ e
kRS 10%2%2 15%F 7% 2 =d & (p<0.05) 5 ¢ @R &EF
Z 8 (p>0.05) « TBARS > § - j4c £ EF B 7  o0'E i
TBARS(p<0.05)> # # kB % 1.0% % 159%2 »c% #ks (p<0.05) s
e £ AU E B 0596~ 10% 2 1596 F Wi 2 & frfg i 2 B A
HApforg SpL > itz b A e fergdrph (p<0.05)e | F SR G oo
P RERZ ERTEEERSFET EXBE R AR R (p>0.05) -
2 BWARR Rt £8Pk R 000~ 196~ 2067 3% ¢
Fte £ AU F Bde $ONE IR E G LR A AR B AR BT A A
fakk B2 4 F- o P Al F 2 P (p>0.05) bpr3 RS 7 v £
Bt T oedr it A2 K (p>0.05) - TBARS &7 6 » if
b £ BUEE B 7 § 22" S TBARS (p<0.05) « i 4 £4EF B
T RB 2 AR R B A g AR A2 § R e ety A
(p<0.05) ° & F &3> & 7 kR 5 3%PF T B 2 £4TCh vR

(p<0.05): e A H W > G plaEFLE (p>0.05)-
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FERD WP R EAERE LB R I FERLAILES
i A E A RE B ER e PR RS TR Y LI
VR FIVE LA LD s X ﬁ%;iﬁ*,;;]"; F 1 fL#%%TB’»@ L8
LRz A ket s LEARZFAT Ew oo

SEEF B E > P HHE 2 g 2 a2 BangB ko € R LR
2 PP EABAREAR Y T EA L LY 2 ek B o %515“1345#

TR 4

3 H <
g

Fht TR WM& 2 el BRP e B s E o AL
R ATié * 2. & 417 (Lonicerajaponica Thunb.) 3 ¥ & i# f»ﬁ%ﬁ%‘?
tEFRT 2 - R A F R d BN W p A fERZ L
= Iy & 7 ( Leatherman, 1995) - £ 437>t 2003 £ SARS B #p /¥ >
dOFFT L F o SARS 2 ¢ ZEif2 - o £ 43755 L 4 4( Caprifoliaceae )
£ 47 2. # (Lonicera japonica Thunb.)~ =4t 2. # (L. hypoglauca Miq. )

L4275, (confusaDC.) %2 =% (5% % > 2008) £ &17-2 [2ri#

By

IR o MR R AES - ZATE R S R ie R EE (#=
2006) c m £ 47 VA hmiv B 02ty o He U R
(chlorogenic acid )~ £ % J fic (isochlorogenic acid )~ # A f& ( luteolin )

% oweifie (caffeicacid) & 5 €& (5% % » 19955 2 % > 2000)

WL A ERT S Y T B EUTE R T s AR



Haw v w RBEH G L tn 2 BEEEE 70 (F 0 1994; Atiqur,

2009 )o 7* § K-£ 4T IT S K FR S (4 02010)2 BE F (M o

2005) 2 F5
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FoREL e BERG KRE~FZORARE (REH 0 2002) -
1. % kR p& (Chlorogenic acid)

% Jp & 7= F 3-caffeoyl-quinic acid (CQA) (B kiR & 2 X * 4 %
RS B AT R R S RS B LR S AL
TS A RERLE EFIRI TR EATEE L BHET2H1E(7
2004 ; Lu, 2004 ) -

. ~F &
3-[[3- (3,4-Dihydroxyphenyl )

-1-0x0-2-propenyl]joxy]-1,4,5-trihydroxycyclohexanecarboxylic

acid ; 3-caffeoyl-quinic acid

2). % st

COOH

OH

OOCCH=CH OH

(FFreietEs ¥ > 2004)
3. »3+72 o3¢

C16H1809 : mol. wt.=354.30

7
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2. 3R A= % (isoprenoids) 472 $-:
(1). 423 # (volatile oils) 7 fi4# % (essential oils)

SERIEF 2 L s A E 4B L s E AR Lo B
= 4 3 >t fF (linalool) ~ 4 ¥ a3 (geraniol) 4 % f% (citronellol) -
BETEfR ~a-p b fR R PEEES T A ¢ B~ # FE(decanal )~ % %Tﬁ}%(jasmone) .
& i-4x iz (nerolidol) -~ spje~ % A% (ledol) ~ B-*% Zfr (R-ionone) -~
0-1 ¥+ 7% (delta-cadinene) ~ & j=ps & (3 % » 19942 3k & - 1995) -
(2). = %% = 2 3 47 (Saponins)

@%%&(d%mhmﬁ)~5%ﬁ(wwhmﬂ)~”$%ﬁﬁ
¢ (disacoside B) ~ # = % 4 2 7 (fulvotomentoside A) % (¥* -
2004 ; Choi et al, 2004 )

(3). % % filiig- 27 (lIridoid glucosides) )

5% # % (loganin)~ 8 & + pt(loganic acid )~ § & # (8-epiloganin) ~
% 4 = (secologanin) ~ & & 3 (kingiside ) » £ 7 % 3 (sweroside )
% (Kakudaetal 2000 ; 2 > 2004) -

s N R O R R R R R

N~
a
i
.a.
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7\
wn
D
wn
o
[
=
D
=
o
D
>
o
o
w
—
W
f
=
-\3-1-

AR Z B 2 TR g L
#¢ (monoterpenoids) % 3 > B 3 RFrFWA] L R EF T I

Flomte 2L 2 2 DNAE & > Fig & w2 gk & R FIR & e 3=



i 3| Fr F 2 % o (Dorman et al., 2000; Chang et al., 2001;Bennis et al.,
2004; Nostro et al., ; 2004 Arfaetal., 2006) -
3. pe#g it &4 (Phenolic compound)

¥ 7 5 pasg i &4 (polyphenols) -~z fr (flavonoids) % fsp&
(phenolic acids) * (& & -2002) -
(1). =g+ gr (Flavonoids)

Hin & $C6-C3—C6 A A4pig2 it &4 2 455 fir (flavone)
+ pr A% (flavonol ) ~ =k~ B Ak~ R icd 25 (He%-2002) -
A. % pr (Flavone)

A& 3 % (luteolin) ~ % % & 3 (lonicerin) ~ A &% %7-O-p-D

2 3t # 3 (luteolin-7-O-B-D-galactoside ) -~ #-4 % (quercetin) -

séﬁ

% % (hederasaponln) N AR (sapindoside ) ~ " 4 %7
a3 (disacoside ) =
B. + prgz (flavonol )

ti-d % (quercetin) ~ -4 % —3—0—B—D—# 5 #4 (quercetin
—3—0—B—D—glucoside ) % £ i ¥ (hyper03|de)( B %,1995) -
(2). p=ps (phenolic acid)

verific (caffeicacid) ~ % R p& (chlorogenic acid) -8 &k fc

(isochlorogenicacid) (3 % »2000) -



AE-. SEEMC AT B MR L PR
CEF P B RS2 - % B A2 BELAaB kvl FC3,C4
2 =¥ 5 AR -feg AL (ortho-dihydroxy) 4> @ &2C k&= B =}
% gk s (-C=0) > C2-C3 zhpfstibip » 2C3 + ¥4 - A~
& et (gallate) - %A%k C5% Cz ¢4 B (hydroxypyranone

structure ) B 3xC3’, CA M- A SR e g+ Lad A - # R
AFFETT D LGB F M pd RSN AT REREH
A AT pifom BEEHETI LA AL CYCAMP-Fim AR
Hg# 2 £ * (arranegment) » A2 R EET N2 AP0 A

(phenoxyl radical ) » mf=p d A Rk pd A Rfgz > ¥ F I
P - 2P A3 TR o bt B R EEA G

REE YRS 2 2 R T Pl & HA T TR 2B A

i** (Rice-evens etal., 1996 ; Vanetal.,1996) -

WM~ & @ 5P B F L (myristicacid) -~ {2 7%
(palmiticacid) ~ * ##p& (Lauricacid) ~ 5 & & (loganic acid) %

(%% >1995; 2 % »2000) -

Mg~ % 7 14480 45 (Cr) ~ 4 (Mn) ~4F (Cu) ~

10



4 (Fe) ~# (1) ~45(Co) ~44 (Ni) ~4 (Sn) ~4& (Zn) ~

g9 (Mo) ~Si (#) ~a (F) ~4~(V) ~4 (Se) -

11



Flavan3-ols OH — 3’,4'0H arrangement
OH
19
HO Y '\\c‘ R1
l ‘OR2 OH
oSty
HO
o+ @a ‘—CZ-C3 double
6‘, J’

bond
C-4 carbonyl

Flavonols
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1. 48752 B@E v 41
R EATEG SR J ES  FE C E
o Fu SRR AR S M Ry U R U
T > FLT EOFH A o] e T s AR A > 8 B R I
24P fRAE R BE T 8 S e ax( P WP FEE I »1998) -
MmO L A4 e B BT (T 2 ATif
(1). o7 2 #Frigie
EQTTH S R AT - L dak o deg R AEP A BT
MASREBENBESREEEFDFOSHMREE T LG SE Tt (RE
1995; 7 % »1999) - drEfasfs 7 X B E - B E- £ ¢
B IR A AR ] e Rk R AR B R RS S
ARFERFBF 1 E2 pRERTT 7 1R 2 rflies (23
1998) o #> &kt o~ B L EIRAE P LR AE
Hrglrcsh (e > 2001) o Z_ iFpiE i A 2.1/100000 ik
Bz TRl e F2 R oM T E R NG R (F

1999) - t-Antiqurand Sun (2009) 47 3 44 ¥ dp i) £ -5 B P

={
oy

B G ORdrECE I E B E R LR T ok

)

A AR R e sRTHAFY 24 <

\“‘kﬂ
?ﬂ
#

13



it & 4ri R e (chlorogenicacid) > + A % % (luteolin) % R 2%
% (protocatechuic acid) % % & H4L@FE ki > ¥ F sdrflmf4
% (Chang and Hsu, 1992;Kumar et al., 2005 )< ® d £ 42{- 7 %P~ 2
% R e (Chlorogenic acid) £  fk %54~ ¥ (Flavonoid) ¥ § &4 <
% 3% F =+ 5% (770 19947+ % > 2003 sk f -2008)- 1% (2008 )
g EREL RIS SR E U AEERFE 25§ R
Fhg L dedrek o
(2). 42§ 1+ fe

ERFTEP 2F Sl Y AKRERIN G F AR ISR
Pretfie s B LA % B3 % % (Tangetal.,, 2008)- Wuetal., (2007)
dpdh o ok s P BAT0% e fE oy T F BN B R AaF R ¥
R - ERTFIP P 2 G RRER RS T2 4d vt A5G
BHA:2.8& {r2.0% (F & > 1999) ¥ 5 iR B Fdfkx fh4 Lzﬁ““’ff
A pd Adt 42 FOEDPPH i 4 (M % > 2007; 8 § > 2005) -
ALi(2006) 27 7 &% 7T 0 £4UT2 TTE L BEBD 25 A
BEIC L d e 2§ VB PRk 1T 0 8 E TS F AR &
FEFIFSE CRHREEREDL T EBRF AL d A
SERBITZ AP KA SR D F P IREFPFEIBSEHY A
(O7) #& % pd & (OH) chijth§ M AT2 2%k » @ £ 8EF P
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wdf#p @ A (Castelluccio etal., 1995) » & $r4| & FapT 3% & ey
FiF i* (Milicetal,1998) » v > & § pd fh2 252 ki
IR b i s (Laranjinhaetal., 1992) o 3377 7 &1 & 427- 5 B
o AR MR R RY MR B ki E AT 2 B R
fase 48 #i_p o 4 (Bozidaretal., 1998; Laranjinhaet al., 1992 ) - |
& Ba+ 3 'y ik 5 (Lipid peroxidation; Castelluccio et al.,
1995) - m aKonoetal.,, (1995) and Tsuchiyaetal., (1996) %=
TARL Y FHP S RN A RMA AT & (07) 0 KRV
pd A (OH) e i 2 Bl 7y Hi § it o
(3). Fup = &%
EEUHN PR E R A2 RFHA G ] R e ¥ 2
fE% o £ 4174 > 7 i j®BPRg 2 7 Al TR b HF i 8E w
AR (% ,2008) = & #1759 557 2 A BRI A DLt ol 7 s 3
(§¢ 1986 ; 5 % »1998) - £4172 K& (1:20) * A ¥ R
REE A wme R AR RERA S opE ~ 7 52m+ (orphan
virus) ~oRGE A R AE o a5 Fedlie (k&g 0 2003) e
(4). o5 % iE
E4U7-F PRZFUF LIEY > G5BT ET-THEFFHREE
W& T e rsl A engri i (F 0 2003) o AT ER R R R Frd] A 4R b

15



BZ'l‘T‘ v (jﬁ-’ ’ 1998) 4 p %m}:’f—f"‘ "T;}ﬂ W RN CINGRI - IS
(Kwak, 2003 ) & 42559 ch fRagit 24 A B3 77 5 g L ik

wi BEHOOCE T il AczZ R F G Lidei W2 F R AR

o

B4R RIGE G S 2 (B (£ % 51007) o 3 & AT o

(w

FB2 4T oA BT R B G IR X AR T T el Ay

SRl b B vy (£ 51996) om £ 4LTER
% 4 2 4 (loniceroside A) ~ % % 4 (lonicerin) % % & % (loganin)

Bl B R BRI R 0§ Bt ST 4k (aspirin) 2 it pk

(Su et al., 2006 )

(5). F3FF P iF #
I 5 T R AR S (LR RE R L 4 R SRR AR (EEE
1999)s 45 2 % REEE I S bk & H L TR LS A0S

ﬂﬁ f%ﬂ?—«?]?%g—ﬁi%’ﬂ o1l % u BT

ARG R RET REFEF

1,\:‘(

23k ~0Co% CCly»73l 4= 548 % (Adzetetal., 1987 ) » 7 ¥ Frd)
GTP% GOT F = » jphe3¥2 fyi? #g s i foehd 42 (Payaetal,
1993 ) & 4 SR 2 f A2 B0 @ 1€ PFHOR T 5 A K(PF X > 1999 )e
R ST BAEX RER s (P E 0 1995)

(6). "% x #g iE#

EETZ S PS5 g HERRE 2 R T T M g 0 3 R
16



S F T (R 0 1998) o ERCEEFT MM EEER G
g ,.‘E\;/') H% P\ F&qﬁ%_&pj\l’]{"}“itlj é;z J]_ v pﬂtr‘]ﬁ§7 I4i/{(g ’2003)0

RS LA RS HT iR E R D) BTIRY Y e fp

£ 5% (CClD-2% s gk 4| B2 7oz Y s B(L %

/Eﬂ":}}q fod ERTEY RN SRR B F e T @
AR EFENELRCOS K H bk 2R (¢ FY £ IR
B o0 1998) o

(8). L £ & sLenie
EREFRFEG MR ¢ TRimie 2 Bers o ¥ RGO
mre B eEa gy (M 21986) © £427EF 2 AR X EHAINL AP N B
FAEREZ B T PRl AT s B BT T T 2 E e
Al 3 AR A et (3E® 5 1995) o @ PR A A %180
ma/kg - ¥ 3 %59 Bﬁ{ﬁu LAicimbe & (% (% > 1985) -
(9). AT ie *
Pp R Sedp o A6 Bl Rk it d i g % (basophilic leukemia
cell) & AR * 8% » FMELTY 2 B RET S Mo 2 F 1y
@A avmast cellz i£% » I 5 FrdliEacF ¥ 4p M f% % hyaluronidase 2

17



B-hexosaminidase 5 d mast cell§f & m Fri| %k 22§82 (Chen et
al.,2000 )

(10). # @ ¥

™

388 (1997) 45t o BIRD ERTTATF BN S RET 518

ARHEFHREGFZ P RAS BT . 5B LT /6 o
fa ™% BB § ApiEd: 0 RAE G R R AR A il BALTCY 2 AR

22 FAERFURIET o BT B P ] o B ATEE B B F

L8 Y el (7 (3,2004); "2t Wetph 2 ¢ 4 (5

=y AR M efidp s T 8

PomBlpem FaRbrh ~ WS ~PRE RPTo @ B EREE R F 2
¥ ™ &4-BHA (butylated hydroxyanisole ) % BHT (butylated
hydroxytoluene ) F1& 5 & 4 > &&;‘;]t 2% R L fm‘ﬁ;ﬁp’fé LS
J Thvde o pITE KATE A 2 X RFLF V5 F @A > bildetea catechin
carnosine - rutin > quercetin > sesamol frgarlic-derived organosulfur

-

compounds ¥ ¢ B Y T HFF HH s R iz X RiRF L F R

e N

AEREOFIA G R RFHREFL X RF L4 (Joetal, 2004) -

b8 EY R AL AE P LN AAE R L RA L T H
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O~
[}
P
=F

PR AR e A df AR T RILT A

ETINS

(w

T s|w #& (Dziezak, 1986 )

=

pd A% # (free radical terminator)

T ere) - 4§ i (primary antioxidants) o i & % F3E % u

S

>
N
N

BRBGF Y 23 7% (propagation) & FRA FrAR I & 023

T

B2 AT TR LA R R T RET RF S T A S T2

* =7

SRS TR

NN

Ry

=

2. &R A % 4% (oxygen scavenger)

PRpZdng S ANER NHEE RS oo P e B e R R K
s RBRCFLLEF P RREF L e R P )
PP PURa fe 2 HEFE AR E F* a Y HH P Ty ol
3. & # &4 (chelating agent)

gz a gy SiY T AR TR RRT Y > 1

CEERLIE PR Ry

=

ETR

ST 2 ABA 2 R Ty
CEIER LR F IR (T o 4oEDTA RIFEE o
4. H & ft § #eA) (singlet oxygen inhibitor)
FRREEGEF (0 &afrilky 287 Ao BY &
(B-carotene) ~ = ¢ L#%= (triethylamine) % - B-carotene />t % 47
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2

BEZFF iy 247 7 BEEF A3 R & gL

S). R AR 2 fBE

R AR A WFE MO XA E s Bl S &
By bR & oS EFE T R o RS T - A

@t E HF TR SRR IS ¥ B AW E RS o

_—

4 EP A RN B B R i ] G

=N

(2) FBRESFIBFLIrHAE
% Ozcan and Erkmen (2001) &%= 5 7 » 108 {2 FBt i 5 H
A2 P ARG B RS 0 T B2 X PER G 1 %R
4+B. cereuss2 E. faecalis§ #r#1»c% 5 4 k& 5 10%p $1E. coli, S
typhimurium, S. aureus, Y.enterocoliticas #r]sxc% o @ fe 4= ¢ — & 3
2 F RIS e ARER 0 Aok - Pt 0 7 A ¢ 2eugenol s p 4
® z_cinnamic ~ aldehyde % eugenol ; ©2 2 7 2 4 2 carvacrol £ thymol >

20



CHEF F IR o 7 RAERLI%Z T RS R B2 B iR
*+ Listeria monocytogenes # Salmonella enteritidis & 3 $#.% 2 #r F%
ﬂJ‘ Se ik B 1%2. p 3 B ge 3t MR FUAR 43 Aspergillus parasiticus £
Listeria monocytogenes s 3 # 5° ; p 2 4 {54 3 B~F= 3t Aspergillus
flavus3 #r 712 (Arfa et al., 2006, Chang et al., 2001;Dorman et al., 2000;
Nostroetal.,2004) - 7 %%t > " 4 P> EF L4 Ef 2 55
P4t & g R R 8 v (Smithetal., 2001) © i £ & %

R4 2 5P 4 2 A e % 2 @ B2 FfF b (Valeroetal.,2003)

B 7 R I 2 PO 5 e e

Table 1. Anti-microbial components of different extracts

.47 RAF T 7 $rtl

Eugenol Salmonella enteritidis

= Clove - ot ol
g ) Listeria monocytogenes

cinnamic, aldehyde, | Aspergillus parasiticus

£+ (Cinnamon R
F ) eugenol Listeria monocytogenes

7 2 4 '(Thymus) carvacrol, thymol Aspergillus flavus

( Dorman et al., 2000; Chang et al., 2001; Nostro et al., ; 2004 Arfa et

al., 2006 )

[ S e r‘-\

By AT o i Y 3 AR & Rf ok o 3T
LA 3B P 2 GREE I & 40 0 2 L §RdE (sesquiterpenoids) % H fE

X (monoterpenoids ) = i - H 3 RRrFAPSF L A ES T Sl
21




Flomte B2 L 2 2 DNAE & > #id 2 w2 Bk E R FIR @ e k=
i 3| Fr F 2 % o (Dorman et al., 2000; Chang et al., 2001;Bennis et al.,
2004; Nostro et al., ; 2004 Arfa et al., 2006 )

R % % (Sausage )

% " (sausage) & d ##7 ~ ¢ Salsus fizd dk » H F & A ”]‘4
BREF G- ATF R R TP a3 xg iAoy
2 pBlE e = R iR E P SRR S AR 2T
N R g PEATRARZ R S A & OB F B et s R 1S 0 e M

R FA C pEREREE G EGREEFE OF 24 - 8

BEBLEE) FHIAR PARE AU G b AL RE

J4:

LE g2 YWETS AN (5% 0 1990)
A&V L LA (1) 3% (drysausage) = ‘#ic3 %
(smoked dry sausage) ~ A“'E’E3z % % (unsmoked dry sausage ) %
3. 52 4 % (boiled dry sausage )» (2) ®* % 75 (domestic sausage ) :
4o4 % %% (sausage )~ i ¥ 4 % (boiled sausage) % & 4 % (smoke
sausage ) °

(-). ¢ 4% (Chinese-style sausage )

Q’?}\
W
[
|k

Beafad 2287 AL AREIIEIPRHEE
B en? U W&k pdeY 4% (4 2000) F 3Ry
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e
>
.h“
q 3
fre
:ﬁ N
B2
f*ﬂ
=
|
S
g
i
A -
NI\
(w
&~
[

Fé %ﬂrr%,o =4 5‘25 9,;:
2 @]iEr e N WEd R £ELR AL Bl AR 2
HPg i1y ey &2 e o 3 R R B 0 4. S Hacst 9 &
e FGERME R4S SR AR WE (460 1992)

Ao SR - AP N RS- M R RS
J el s e 2 g 27 4r 3 v iR £ ’/,"'J‘%t%ﬁ‘%’;/‘k%; wd wE

HA S A feRcE (0 1994 ) - ik B CAS iR R & RS R AR

o

(Fochf 4 F § -1995) 2 % » ¢ R4 5104 ~Hp &

@7

E
PRERRBE SRBSFG s AP DR GFTER W
o R TR L 4 REE R AEN2-TCRRE TR 6 3R (D)
e AEE BN EM s P AR @i RE R (2) &
A AH BB gE (3) 4 EEF AL FrRERR (4) &

FEFHAE (5) 26 EHIBT o B hiBah (ARl £

PN A Bt CAS B R d BRI R REY A G
£2050%04 7 ~raipz A 80% T E e By R A 17%1 1 o
b e FeerfR T A R g t (Ecoli) FF 43 50MPN/g > )
15 ) (Salmonella) % £5 4 % § 3k 5 (S.aureus) = & F Z3RIE
BrERE (Freke 24 B ¢ > 1995) -
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(=) Z2Wrimdy
AWLABE S h - AL AR 2R p EE s R R A AR
3B % kg3 Tﬁ&’ LRz fs o REY - R ) /li’/ﬁ'; (A~ %4 )

AR B L FNT =R 3T AR (@A) BE A R D

A L 3;; , Pg ZoFL L 5’,\;}—49% H;‘;»fﬁ-qj:’\; ff”“ﬂ]%ﬁ;}f_’ a3 A T b,
A e 2 MRk 3@ (complex colloids system ) 7 4L % 2L 7 (matrix )

Hd 3o FORNEFI2Z KPP B 5 2382 70 58
e g & st 2 /& (Schut, 1976) -

Feit ey ¥ A 5 f8( 1)k @ @ Coil-in-water emulsion ) % (2)

5 -k (water-in-oil emulsion ) (1) rh % A%74p > @ -k L 54 -
(2) 1ok s A dgdp o i @it - 2SR R GEF i
¥ AT A p g Pl G RS E o Sk e R
(oil-in-water emulsion) 2 %] #&& ( Helmer and Ssffle, 1963 )¢

2P CAS B2 & BARi&fl R R4 (Focleh 24 F ¢ » 1995)

ZEBREWRARES R AT TN A B GG

&

RE R RE IS LR ARFE R FAE D A L T
(22 H) REpY SERETOCH $iffen W32 25 4
r“}’?ﬁ*ﬁj}é’f?}‘ﬁﬂ.,ﬂ R R EEF2TCo 27 sy g be

iz (combined formaldehyde ) 2 53+ @ gx (free formaldehyde )
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BFA10ppm T o BE ST E 0 2 F (1) 6 REER N2
Py PR @SRk (2) s AR Ry
¥ (3) $HIF AW FrRZE bR (4) EHBFPEAE (F
R ¥4 F € > 1995)-

W AR Y B A a3t CAS B2 DR EHIRE R o kA G

0 650011 5t R 5 2509611

-

B0 FzEF &l145%

|
1}

v R Bl 409 T o s £ 2 1R S A o 10° CFU/g
1o~ = 4R FE (Coliform) & 10 MPN/g 2™ B 2t e
P o dex 45 F (Eocoli) i) = 4% &7 (Salmonella) 2 £ ¢ § §
hF(S.aureus) > o FEREPEFE B((FrfzR ¥4 F ¢ 01995) -
(2) PRABEZHHIARR S L FECR %
PRABAZH ARG B A KL AR % e (1) AbRa
AL MEAFNPE 22 A TR RE 2 A5 A2 ARAF T
e o et RN 2 FE eI P AR Fiy o1&

d FUE ] iR E I <11 F (Gram-negative) #FA 4 o § A &

20

)

2o AR E PSR R a2 g AEL Y L 10'CRUG-(2) %
d: A SRR 20 SF MRS 2R BT LS
Bd oA TR FARREATAL SR G fop M2 2 Fd B E

AEitd w o Few (H?S-Hb) i =2 s m p it S4p3ivp Bigind 6 o



T BT T % % 4 o Flavobacterium A p F & G € A4 F ¢ s gk o
Pseudomonas syncyanca sz A # ¥ ¢ -Seratia marcescens ¢ & 2 = d -
AR FRE AL Ad 8 2 plnd Tk (3) ha f N
2o AL EFT R A FERFASESF L A
Cladosporium herbarum >t /4 % g % o A 2 2 ¢ & m@ -~
Chaetocladiaceae **p @& % ¢ & 4 33 = Jx 75k - Sporotrichum sp. &
Geotrichum candidum # # v ¢ a2t % Penicillium ocalicum =12 #
2.308LL % d o (4) FreRi EH R ;;K,ért# B ¥ OBLIP| 2. 5
o A o A ERF 2 F A el v FAL A f AR T A
A2 BEL O REAERER FEY AL Tl BRARAEREAL L
FATAL 2 fkaE (PR > 2009) -

Tk AR S SRR R S BE T L T B
# gl Ffa% Leuconostoc T Mo st FfEA 2 Fy e ¥ ¥
CAEAEHE EARE IS e S S R A NGRS R
P bR R oo e fE 2 HO, frp H 2 & 44 nitric acid

heomochromogen : nitric oxide myglobin 2 =5 B om F @ & 2

RN
N

¢ § vz porphyrin s ¢ 5 %A ME CER T 2 P FRFES

fud £ R HOpifi L S RLF B B SRk

MBS Z AP 284 (2 2001) -

x\’\
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R CE A

NS RS SOt = By ) 4

(-) &8z ZP e

1.

(=

SR Mp B EF > L4 (Caprifoliaceae) 147 L *
(Lonicera japonica Thunb. ) z_ iz =5 o

=% 40g Rk #1759 ~ 1000ce 2 i F¥g 0 i@ ¥ 60%0 fE 0

BE60C gt 1020 52T Ag 3 b 3Bk 3B 30min o

@ 4§ ¥ B 2 = (Mauricio et al., 2003)

WA B 3 R R g kg ks (Rovatapor R-215,BUCHI,

Switzerland ) #-#& P~k B k552 1/10 M7 » #-oriF 2 £ 4750k

Mgk o B ~-80CHA KA -

) /?]‘ Sk B

EREZPFF2Z B RRAFEF R EL F o b x o

%

L P REB2 ERTEFF > REHEARFIRAS LA L
A. 0% ~1% ~ 2% -~ 3%
B. 0% - 0.5% - 1.0% - 1.5%
PRAGERTIFSL G RA ABRDRER ST Z Ak
&??ﬁﬂﬂﬁé%i%ﬁwwfg%wﬁwﬁﬂ%¢ﬁ%§£&ﬁ

% 1 5 059 ~1.096% 1595 > kiFHGE R £4UE 5 Bdr 2 A So 4
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http://en.wikipedia.org/wiki/Switzerland

BN BLER
2. BWRARAH L ERZBRSRNERAL Y

A 0%~1% - 2%~ 3% -

=~ ® 33 % (Chinese-style sausage)
(=) * &A%l
1. Rl g2
poBsT SR 2 ot 2 £ i B LRE P2 T 5
RIS SRR % » R ¥ (Zrl-p32, Ramon, Spain) & *
9.0mm 3t p 2 & WS A i e 4CER 48 ( TL-520R, TIT,
Taiwan ) # #* o4 Fgr = K iE Kk ¥ 2230-20°C 4 4 1% (Mdf-u71, Sanyo,
Japan ) ® Ak FHE g LS > J* 27 22 &8 (Felix-Ce, Treif,
Germany ) #-# g2 & X 5.0mmd 2 & o] S0 B 223 401 R #
( TL-520R, TIT, Taiwan ) ¥ &% * o
T AR E (RS RE B F g2 R ) 2P A R A
Fmpes v blaed 22 4 2 ke EHRBE (RERR) R
2 RTEERP 10%~20%Z% 3.0%% v B o UEGEEF K A

e (

e

‘Ef?;‘;’]tﬁ)’;‘,"’&ﬁﬁ{ﬂ?iﬁﬁ’»% 05%~10% %2 15%% »

oo FEA AR - W= -
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2~ PR ES (A)

Table 2. Chinese-style sausage formulation (A)

. iﬁ-“ ZF"'

B FU o A 0. 05
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2z~ PR (B)

Table 3. Chinese-style sausage formulation (B)

. iﬁ-“ ZF"'

B FU o A 0. 05
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RS BF

Lonicera japonica Thunb. extracts

Control
0%
I

|

. S A & A -\

A\ 4

0+2-4-64r 8k ACREEE ~ § % ~ 7y ipftlo S PlE 2 5 LR

Fl= ¢ SRR RERI(A) -
Fig. 2 The flow chart of experimental design for Chinese-style sausage

(A) .
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EX SRR

Lonicera japonica Thunb. extracts

¥ PR e 0.59; 1.0% 1.5%
Control
0%
I

|

. S A & A -\

\ 4

0+2-4-64r 8k ACREEE ~ § % ~ 7y ipftlo S PlE 2 5 LR

Bz~ ¢ S A BRBRR S ARE) -

Fig. 3. The flow chart of experimental design for Chinese-style sausage

(B).
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1 EAE

Bl g2 {s g B Y8348 Cure mixer, RAMOM-35, Spain)*# >

=

bhor @ REZ ROHRBA(ZFA R ARLIRBZTF AT 58
W30 F) (8 0 BT p padh ~ B HURG fL4h 6 B 4 R (MSG)
FIFP E8- 5P o xR § 3 A ff #ee 7 k2 g2 F 4
deor 3 Sk R S0 #-H B N 4k Feid 15 Y 4°C R 4a(TL-520R, TIT,
Taiwan) ¥ fi#gid 2 % o

feid 2% ehd % ol 3 £ & A (DICK, TWF-9,Germany)

= _ﬁ_ X f’k"%f«;gf’—r fpi;:E"; \A}ﬁég:gl—]jf;%,ﬁﬁlﬁ o ﬁi—é‘r%_%i_ )\E/Z:

Wi (CfI5> BABFF X 2A) N4A5Csc 8 2L &40 » 4

ik

riZR o ARRFRBPFEX AT BB 72 XK (Nys»
PEx % LLyp B A A %5 15um/LDPE ~ 20um/LDPE 2 70um > 4.5
B % 105um > PMAEFEF L F 0 S nE 7 e i (A300/16,
Multivac, Germany ) ¢ #{s » >+ 4°C1=% 45 (TL-520R, TIT, Taiwan )
PAR O PPN A R kR A A5 02462 8iF
TR T RS o ek A 17 4 FAiic (Total plate count, TPC) ~ 5 &
7 # (Lactic acid bacteria) ~ =~ % & 5/ (Coliform)~ ¢ % (Lab) -

fadk & (pHvalue) ~ 2= v < A& i (Thiobarbituric acid value, TBA

value )~ 75 "= e (Fatty acid ) 2= B 2 %2 g F &3%( Sensory evaluation )



A

(=) ~#7% P
1. - 4= 4 445 (Proximate analysis)
B-A iR £393 1538 Fa ke kI AO.A.C.CAOAC, 1995)

SE A RASfE AR 2 S LT B A A o R

2. 3.2 ¥ (Total plate count, TPC) :
#-119g te & 999 7= 77k 14 5 k2 % (Stomacher, Model400,
England) /2 2 ~ 4515 £ ﬁr‘% =i ¥ = #o2 plate count agar( Difco ) »

37 CH A 48+ 2 /| p > 350 x5 = i (FDA,1992) -

3. ¥ p& /dc (Lacticacid bacteria) :
110 e &27 990 0= 7K R &2 E(Stomacher, Model 400,
England) ;% 2 ~ & {% L @ * 3§ % % ¥ > 2 MRS agar (Merck) > *%

37CH % 36+ 2/ pF o 3-8 /%2, =k (FDA1992) -

4. =~ %4 F# (Coliform)
#-11g e 52 999 = gk R ST % (Stomacher, Model 400,
England) i2 2 4 4615 £ 418 = if § % # > 2 Chromocult coliform agar

( Merck )- = 35C# % 24+ 2 -] B¥ - Chromocult coliform agar p 2
34



£ - e Galactosidase » fEm A 2 2 &2 ¢ %, b X-Glue pE# =
# 2 Ecoli & - éhGlucuronidase ¥ B2 2 FELiF% ¢ HiF o 24

FREF SRS > P B ed R ELRY I FiE sk (FDA1992) -

5. ik ® (pHvalue) :
iz Ockerman (1985) = =Pl = o B~ 10g f& & 4c > 90ml 2_ x4
Ko mpEsR & 2 4 4 2 pH meter( MP320, Mettler Toledo,Switzerland )

B EPT_o

6. ¢ /% (Coloring difference test) :

BB R SR & mpis o 1 ¢ L ik (Color and color difference
meter, Model TC-1, & 5 /& ¢ 5\ g4 > B &) RIZRBRE R R E
(Lvalue)~ 4 & (Cavalue)>% ¢ ie (bvalue) > & 2 ia- £ 45 »
F Pl e B AR B
7. &=t k@i (Thiobarbituric acid value, TBA value) :

iz Ockerman(1985) = /% jp| ® 2 o #=B~ 109 2 % £tk &4 » 50ml
2. AR mREaR £ 18 0 £ Se xdbml 20 A5k > 3mlANHCL > 1ml
A fe s ) 0 5 o) e Al (Antifoam) 14 2 2~3 %g & £ ¢ Kjedahl flask
Ui (T E AR BT B A A i 50ml 150 B~ 5ml 2 F 4% 4 » 5ml TBA
A A REF R3S L4 LA 10 24 0 A R R
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( Spetophotometer, Hitachi U-2000, Japan ) %4 & 538nm T jp| H ex 5k
F (Optical density, 0.D.) » %% 1 O.D.F % 7 -
8. Puinspk ' o=ipl 2 (Analysis of fatty acid )
iz 45 (Sukhijaetal.) 2. = ;%P2 o
(1). % 5 pe i
A. Benzene (RD-32212,Sigma)
B. Methanolic HCI: % & =410 = = z fig  (Acrtyl chloride )
( Fluka,Swizerland ) 4c » 100 = = & -k 7 iz (k5% > p &)
VR s o
C. 6% (viv) Ky,CO; (Shimakyu, Japan) 4%
D. & -k arpadp  CAnhydrous sodium sulfate, Na,SO4 ) )( B Z i § >
pa)
(2). & &2 m IR
rA 0k §% 4 (Labconco, U.S.A.) $3k 5038 (74 ik 357%% o 11 A2 5k
Reio k2 R B Ao Rt - P~ 00250 2 B IS A G g P
4e » 3 %= methanolic HCI 2 2 & = Benzene #4412 & - §) » #5%
:f‘i?f RN TOCHE K 2 pF - EB-da g grd 208 > 4v » 2

£ 2 benzene 2 5% 2 6% (viv) KyCOz:® & » 2 1500rpm

Ik

(Hermlez323K,Germany ) #tw 7 Adh > £ B BEFRI 5
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B o 4~ NapSO4 14 % 20 -80CHEH & * o
(3). GC z isi2% %

F k4T * § 49 & 8 &k (Trace GC ultra, Thermo, Finland) i& i=
Ao BB BB E L lul RBIE S VG R (Flame
ionization detector ) » 4 &% 11 = £ = (Rix-2330, Restek, USA) > #
40 % %85 N2 7ni® 5 1 ml/min > split ratio 100 : 1 » injector :§ & &
% 240°C > detector ;8 B % 250°C - A 45i% 2 4e® : oven 424508 B L
160°C > 2z {¢ 2. 2°C/min & =8 5 210C » 245 15 ~ 48 - ~ 7% %
R A 2 R B ((Fatty Acid Methyl Ester 189-20, Sigma ) 21 3# ¥+
F}Q o
9. R F &3 (Sensory evaluation) :

i3 sz p Cardelloetal. (1983) e 2 & 47 o #-7 N F F2x » ¢

A

TRt 24wz %4 (SO-1100 & PP ¥ > 54 ) £ 2 180°C 2 8 & ¢
#2004 A2 pRER (20m)d = RETSFRAMHEHI
FRRACHR ~ 53 ERTRBRCRAR T E BRI REFTES o
R v%’ 4534 45 % ((Hedonic scale test) » =4 4% 9 & 41 > Z7 4
LEBRARGE F LA RN 9L LEES S FRL AR
PIAES2Z Frakd LA G22FRE 94 S22 ¥ R | MR 2 U

B R SEG Y B 1A R AN 90 B AF A
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MR AR AT > RN TR I D agvRkG R 1A S 2EV I 9
A EZEF S AR KRG AR TR X T2 AT E B
vk oL e Z2EFE > 98 S 2EF RAR ) b AR T 5 vEvE
Wi AFEAMTI TP 2 vkiE > 1A A ZEFNE 94 R 2R RS

PRIXRMNIHETAEPEFEROEEG LI AZAF I LS 94

'

=¥ 5%

w

WERRK R SR A AT
— AL LT iR SRR R 2 PR
(completely randomized design, CRD ) o ' #2% ¢ £ 8175 5k &
e N F 52 RN Pl 2 3 P AT iR ey 1 * SAS St E EEH
(SAS, 2002) % 7 o012 = SR s i35 42 58 (GLM procedure ) i {7
PRS2 AR PR IERI 0 4 LSM § SR 5F Rt
SR ETiaEz i BRFM o
fad @ ~ & ~Fo ik o £ REG PSR 2L BRI 2
#2825 (completely randomized design, CRD ) 2. % % 3k 3+ (split plot
design) e M % p £42E 5 kR 2 0 % (mainplot) » FF s 3
% (subplot)eiplz 2 78 P #riF ficdp | * SAS izt % Xt (SAS,
2002) A& 470 Tou— drpam o 4758 (GLM procedure ) iE 7 e R

IWF'& if’lf"ﬁﬁﬁfﬁgﬁzﬂk’”?@%%;% /?J{/z‘ j\kl‘ﬁv\ 2
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ToEz Fai R EFM

=~ EHAiEd % (Frankfurter)
(-) 2WiiBg B2l
1. R ed?

HPE R P 2T g ORA S A R A e [
¥ (Zrl-p382, Ramon, Spain) #-# 2 (& * 6.5mm3it p 2. 2% ) £
B-F g pe B A3t 4°C 128 $a(Mdf-u7l, Sanyo, Japan )P 4 & * o
AP R R (F A 2 ) 2 F A de o e
Wblded w0 AEBR e R E (AEZF i b ) A AT B4
1.0% ~ 2.0%2% 3.0%% w %2 o (f5% K 4oRB] >~ o
2. e lilEAz

H-zuiv g (CUMC 5,Stephan,Germany ) 2. i & &4x R f 7Rk
# (BL-20, TIT, Taiwan) i 4% i48 j5 TRk 2 B A>T 5C I T - {2

A

Bk B NG IR e SRBEHRA (R RA SR

RGN L) v GEIR & 304 £ M e Bk

Fadh ~ B~ 8B o E - A2 - B2 Bukde » > WIKE R S

30%/19’/9‘4‘:%’% HALE Flerz = A2 - kR EHFTZ P
Mt A 304 0 B R b SR 2 A4 e AT Y R R g

B 12°CM T o B FioAm A S AL A ¢ % % (Nippi casing # 230,
39



Nippi, Japan) e » &4 feg o 2 &4 >z (KA-A990/220E,
ASCA,Germany ) 12 40-42 ‘C 2% 40 2 45{s '8 20 £ 48 > & #-F &
MIFAA0-42°C - HEHF P SRR T5C 2 BRE 98% % & 60 4 45 0 12
A? CERETT2CH BRLIrIER  ASRIBEFDL S
e B (R 5 Nys~PExZ%2 LLy & &4 5 5 15um/LDPE -
20pum/LDPE » 70pm > & B & % 105um > B HEE F 1T @ v S8
Bz @ 4 (A300/16, Multivac,Germany ) # #is » 3t 4C 1208 48
(TL-520R, TIT, Taiwan) ® 2 & » ¥ &% 0~2-4-6 2 8 (7%
TR o @Bk A 1784 A (Total plate count, TPC) ~ ' ik fF#ic
(Lactic acid bacteria) ~ = % 4& /5 (Coliform) ~ ¢ % (Lab) - ik #x
® (pHvalue) ~» /== v x A& & (Thiobarbituric acid value, TBA value )
% Pokpe (Fatty acid ) fe= Pl @ % o S 442 fF ro B g 5 iE - o

& 4% (Proximate analysis ) ¥ i F &3% ( Sensory evaluation) e
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e o~ FARA HE

Table 4. Formulation of frankfurter

P U fldp 0.0
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EHFTE P F

Lonicera japonica Thunb. extracts

¥ PR e 0.59; 1.0% 1.5%
Control
0%
I

\ 4

EWLAER Y

|

. S A & A\

\ 4

024 648k ACHMEE ~ & & ~ g isfie o B 23 25 LR5%

Ble ~ 25 Al d sk i AR -

Fig. 4. The flow chart of experimental design for Frankfurter.
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(=) ~F77 P
1. - 4= 4 445 (Proximate analysis)
B-A R £ 383 S AHtR e ikgp ALO.A.C.(AOAC, 1995)

SR RERA A e Rd B AL 2 ERF AV AT 0 R B

2. 2 f¥c (Total plate count > TPC)
#1109 # &2 999 = F7K 0 1R S a2 (Stomacher, Model400,
England )i® 2 4~ 4575 # % = i § & %> 4 plate count agar ( Difco) -

37 CH A 48 2 | P> 34 x5 Bic (FDA > 1992) -

3. ' g8k (Lactic acid bacteria )
#-119g # &2 999 i= )7k 2 14 R S B (Stomacher, Model 400,
England) 7 2 » 4816 & #1% i § % % 12 MRS agar (Merck ) » *¢

37°C % 36£2 | BF > 3+ 5 5 2+ i (FDA,1992) -

4. % %4 /¥ (Coliform)
#1109 # &2 999 = F7 K0 M R S aJZ B (Stomacher, Model 400,
England) i 2 4 4815 & f-f# & if % & %> 2 Chromocult coliform agar
(Merck)» >+ 35°C 32 & 24+ 2 |- p¥ - Chromocult coliform agar p 7 &

- 1 Galactosidase » Jgm A& 24 2 = d Rz, o X-Glue f¥ % = Fr&
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5. padk & (pH value)
iz Ockerman (1985)) = ;% p| % o B~ 100 #& &4 » 90ml 2 7 4
Ko fmpsR &2 & 4a ) pH meter( MP320, Mettler Toledo,Switzerland )

A3

6. ¢ & (Coloring difference test)

BB AR &SR & lris 0 11 d £ ik (Colorand color difference
meter, Model TC-1, & & & 35V g4L» B &) RIZ B SRR E
(Lvalue)~ %4 @ (avalue)~ % ¢ & (bvalue) & g2 - £ 4F >

F Pl EFeBA R

7. Fr® & piie (Thiobarbituric acid value, TBARS value )

iz Ockerman(1985) = /% ip| ® 2 o #=P~ 109 2 % £tk &4 > 50ml
2 FehEok > R B4s 0  dex 46ml 2 F 4 -k o+ 3ml AN HCL » 1ml
A i@ ) 0 5 o) v Al (Antifoam ) 14 2 2~3 % /& £ ¢ Kjedahl flask
VOB (T R AR T B F AR i 50ml 5 0B~ 5ml 2 F 4% 4 » 5ml TBA
A AR R 35 s 44T 10 A g 1A kR RS

( Spetophotometer, Hitachi U-2000, Japan) # & & 538nm T jp] H w5k
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& (Optical density, 0.D.) > %% 7 O.D.Em % 77 o

8. Pgimpkfe =i 2 (Analysis of fatty acid)
=45 (Sukhijaetal.) 2 =% P2 o

(1) #&pef

A. Benzene (RD-32212,Sigma )

B. Methanolic HCI: % fueni#-10 = 2 ¢ fg % (Acrtyl chloride )
(Fluka,Swizerland ) #c » 100 * 2 & -k ? fig (R % > p &) ¢
wE o

C. 6% (v/v) K,COz (Shimakyu,Japan) /A%

D. & -km a4 (Anhydrous sodium sulfate, Na,SO,) (R A i & > p
)

(2) Rz IR
1Ak g0 &+ (Labconco, USA)) ¥k i 74 L 45k o A= &F

Bego kR A Rk o B~ 00250 2 B A IS A E Y

v » 3 = 2 methanolic HCI %2 2 = = Benzene =38 & - ) » #5g

}’{*v"@f%éﬁ%? 0CHE K 2/ R gL rI ZE 0 A 2
£ 2 benzene 2 5% 2 6% (v/iv) K,COz@ & » 12 1500rpm

(HermleZ323K,Germany ) =T A4k £ Bt K dm 2 5 24
NN ’—g ’ 4\2 » Na2804 %é .BE'._ —;;/:\_BOOC fé—% T,% % o
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(3) GC il

F % * F 49k ¥ & (Trace GC ultra, Thermo, Finland ) & i7 32
At BB BBz R Sl RIRIE S L GE S &R (Flame
ionization detector ) » 4 &t 41 5 £ sm¢ (Rtx-2330, Restek, USA ) > #
#4p s ¥ 5 N2 8 5 Iml/min > splitratio 100 = 1 > injector § & 3K
% 240°C » detector & & 5 2507C o 4 7i% it 4o ® :oven A245E B A
160°C > 2 {12 2C/min i 52§ 1 210C » 245 15 248 - ~ 78 %
v R sk L 2 4R & B (Fatty Acid Methyl Ester 189-20, Sigma ) 3% %
F}Q o
9. R F &3 (Sensory evaluation )

2 :c i Cardelloetal. (1983) == j2 A 45 « #% fF mAm 4 % 2 »
AR A o4B 2 M 4y (SO-1100 > PR E o gt ) > £ 11 180°C 2 F &
et 10 4B aipk R E(20m) d - R SR EES
FERNHOR S P A SRR R AR T2 BBER RE TS o
NG v%’ W24 45 % (Hedonic scale test) » =4 4% 9 & 41 > g d
AEBRASGI E LA BN 9N L RIES S FARENATE
FASEZFrRER LA ST AT Q0 S 2EF B ; HRE UM
®rET A SRR a4 £ o 1A AR o9 BN A
Bob per AR T o v R E Rk B o 1A L 2AEF s 9
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BAEE S AR AL A aBARY o TR £ 112 & AUER D
Jro ok IE 0 1A B 2EH T > 94 H 2L RN BAR T 5 ek
Bl ARATT P 2R LA B2 R 9 A 5 2k

PREIXRAMNIHS AP EFERITR LA LAY AEE 094

'

=¥ 5T

o

Zhlﬂ

AR A St 4 AT

= AL AATE R L BRI R R 2 Y AR
(completely randomized design, CRD ) o +* i % ¢ £ 4175 -5k B
W ARA 2 R o plaz P AT ARl SAS ALt E Ec
8 (SAS,2002) & 47 & — dramid 4258 (GLM procedure )
BE PR AR MR AR MR > 2 LSM 7 i wiE kvt
P eI e T aE 2 Band B A FME -

fodg B~ F AR e F T L RARLFREAFHER 2 A
2% (completely randomized design, CRD ) z. % % 2k 2+ (split plot
design) > M7 e £ 45 Pk R 54 % (mainplot) pPris PR
% (subplot) - ip| =2 38 P #r{B @y * SAS itttz a8 (SAS,
2002 ) & 47 0 3ol — AR 258 (GLM procedure ) it 77 F ke
WE2 AR P2 APR IR 2 UEE SRR T MR E g e T
ez Bl B FE -
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-~ BEEW

-~ PR (ERTEERSFER 0% 1% ~2%% 3%)
(=) -SSPk E
1. — A ads

For ESUEEPPIRR 50961962065 3% # 7 4 H- A&
D2 BB Ge R T oo ApERT T 2 AAATEE B Lokid R 0 )Y
FAEB S Y SRR R A S RA RN ¥ AHEE
Pedr 2 it R EeR SRR € 2300 skt ik A 5 8002 | end
PEsey B HRBELAER > LA Flxr A2 (p>005)- &
Aefgipg e e S 0 L B2 LR YA k¥ (p>0.05) H 24
Y| 5163896 ~17.28% ~ 20.3196~22.9506 £ = & e & 4
TP 200% 3% 2 wul o H A kg F kiR Es (p<0.05) > & % i
78 B25%~2T76% 2B - £877 75 S fakE ~F 2 ¥ E~F >
& (Zn) ~4& (Mn) ~48 (Fe) ~4& (Cr) ~4% (Co) ~44 (Ni) -
# (Cu) ~4 (Na) ~4 (K) ~4F (Ca) ~4% (Mg) ¥ (4% -
1996 3 & »2003) - wedi Bl £AUEF I 4 B 122062 3%6FF

2

FRBL AP
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A SR ERTEPIER S 0% 1.0% ~20%6% 3.0%%# ¥
FAYPH BN ACTREFLRE R P R HREY TR

2 pHE (p<005): * Rz pHE* % 431 %673 ¥

R

TR (p<005) - fi £ REHEF S 2 P N A H pHER® S
6.59~6.70 2 ¥ » B2 % % 6 F FF 2.0%0 a2 220 pH E 5 A F pia
B gl g (p<005) & FEHERE KRBRZE R4 F

RREATEPDY RS ARG R pH 2 8L P A -

‘\“’.’S\-

e SRR RS M P S E AR EL L (R

1991) %FFF AL I RRE A2 PHE T o @ bt %

'S

PR AR PR AR w X B A B ¥ (p>0.05) 0 st
s PH EAPTR P BR3P A2 R F] o

hAESRY 0 AR AT ERF2? g5 H pHEEF
P e de s TR AR o M % 41 % 8%k H pH B F T
(p<0.05) > fe k4 p £ RFTHEPI2 AdB o2 WA ZREH £ o
A opH B S R 2 AR BE (ki -0.75 (p<0.05) > B 3 7 fk Al
SeEPHEF TR R e

BEMA RN EREERF P S4BT LR EpHE T
e hAgl w2 Fiek R G 109 20962 3.0%L R > £8P
WP 4% pHE2Z 8L 7 P kg o
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AT phtRERLARTERFHY NG - AL

Table 5. Effects of different concentrations of L. japonica extracts on
proximate composition of Chinese-style sausages

Items
Treatment
Moisture(%) Crude protein(%) Crude fat(%)  Ash(%)
Control 48.18% 16.96% 22.95% 2.50%
1% 47.92% 17.28% 22.85% 2.68
2% 48.11% 16.84% 20.31* 2.76Y
3% 48.96*% 16.38* 21.00% 2.79Y

TP ARFAFEATFHEEASR o

*Z . Different letters in the same column indicate significant difference
(p<0.05).
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23 RN REREATIERFEY YRk EZFE

Table 6. Effects of different concentrations of L. japonica extracts on
pH-value of Chinese-style sausages

Storage Time (weeks)

Treatment
0 2 4 6 8
Control 6.46 W ° 6.44W° 6.42 Ve 6.27Wb 6.15"
1.0% 6.63%2 6.67*2 6.66%:2 6.63%° 6.65%
2.0% 6.63%0 6.67*¢ 6.70%¢ 6.59%4 6.63%0
3.0% 6.67% 6.690 6.62 %2 6.64Y:2b 6.64%ab

a—C:}]":,;;lJﬁl s P\_:._"_—j»):—% %\,—/-‘r‘”ﬁ %,E%i[;g{_ o

¢ :Different letters in the same row indicate significant difference

(p<0.05).

"l iEd 2k AT EELER o

"z :Different letters in the same column indicate significant difference

(p<0.05).
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1. R4 A
Lo RRNI R EREEEFPIERSY SRS ACT A

4Rl B N A s - R EF A2 REE LE RS @
/7’]‘ S ERTE B L2 B2 AT S 08 B Bifs%h o TRE /fl‘
be FAUCE B P2 $R el F R M (p<0.05)e % 4 K4k R
» 1262 wulihd FEcR R R e g gF LR (p>0.05) i 4
RR 5 2%% 3%2 wulp ¥ 4AFAeid FEcERF MOYHRE
(p<0.05)-m 2 kA2 Eit ez BFL R+ 2 8% (p>0.05)- 2
dFE T RRER 2 g o HRE B4 AEcs 01 6 Y AN T
A8 (p>005)- % 81 prH w4 Agcky FH 4 (p<0.05)- 2l
284 Aty 2FFRF K5 083 (p<0.05) % 233 % 6 iF >
PR 2 B AT AEF R GPET s F A B LR S E A

FAE (p>005)7 E 2 % 8HPF > g o2 A2 e B F o 4
(p<0.05) > feis Mt 4R » ¥ AP RLFEHR2Z P o d B 57 &
BL B35 0 G B A4S 4 R B R dr i 4 AgR i R
Fllcy ROt RE A% a2 R EAF LR 2 P A(p>0.05)

F 6 AT e 2 WA Al BF MO HE L (p<0.05)° FlH R

CEBUEE BN N g R g ookt M ke AT Y 4 Y
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EAUEE P E G R i HITHE AR EE E VAR
Aw 7ok XA E B HE »c% { & (Antiqurand Sun
2009)- 2 & (1998) 7 3n NERTZBPHEHER S JFHRFG 2
NERASE WABLAY F PRI frfiEr o
2. 3P
F o~ :w,] e e ERTEBLEREY N BN ACT REFTHS
il B SRS G AR R R ERRE R L &
Zopc B o e 200 & AU B de 2 P H UL BN IR 1R
Oikpr » ¥t e 5 M (p<0.05) 7 4854 kR 5 1.0%%
3.092 L e B UL G #ic T § BEHPR Mt 2 4B % (p>0.05) A%
2k PF 0 Al PREFEFREY MY HRE (p<0.05) @ = fE7
ok R aed2 B 01 306/l e 5t ik A dieie i £ B F (p<0.05) -

BHRT MR P F2HTF 8 LB TR A M

Peie (p<0.05)m H ¢ x 17 3005?22 3}*”%3f&pﬂ’ EE
MEZ e BTG A2RE BB FERIEFAS P NG ITERESE

1%%‘5 ﬁ’iiléa ﬁ;ﬁg\:n%i s ¢ &%ﬁTﬁﬁi}ﬁﬂ(gﬁ
¥ -1986) c PR FE R AL F 0 @ Antiqurand Sun (2009 )
ERIEHE R AR R R VI VR A SRS R RN R EY e SRS

W d B4 EHCE R B FARM 5 0.74 (p<0.05) > & o = ks 2

3t
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PRASNME T ARG Rk RS R AR ERAS L
PIRARAMEFRARTELH AT 75 e ERCE PP HBRE S

P L2 Frdlrnk 0 2 R Api e

w
N
o
3
s

FFFE B S5 87 > 5 0 FG5HR%" » M 8TFH
o AR 2 & AR G ECH B BRI R A e B
H Rz 8% (p>005)° p & 2% 3 % 8% 5 AT
T2k i R R BE TR e (p <0.05) F Bk R AL
2 A AP AR TR F M EHRE (p<0.05) F ik R
L 3.0%2 Ewrkhd @ 1962 2052 FFakaE £ & (p>0.05)-
AR AL ha N RN TN A SR SRR L R R L ST
PR E S RRFR 8 @ AR RS Al SR REL B
p B 5 0.74 (p<0.05)» BT i 4e £ 437 5 Bofn AL 22 % 4% B
7 AR Apig o $RE (2003) - &2 5 (2005) 7tdp T & AL R B
PP SR SRR TEL g 2375(2002)> 58 &2 ¢ (2008)
TER D 24 512 % Rkt (Chlorogenic acid) £ ik #747 B

(Flavonoid) # § »cdrd] < % 4% FE % F Rp 7 -
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S et PR AATEREHY N4 R i Y

Table 7.Effects of different concentrations of L. japonica extracts on total
plate counts of Chinese-style sausages

Storage Time (weeks)

Treatment
0 2 4 6 8
Log CFU/g
Control 5.02Y2 4.54*2 4.55Y2 4.85Y2 5.76YP
1% 4.819P 4.21*%2 4,114 ¥ 1 4.93*b
2% 4.52%b 3.97%2 3.91%2 3.88%2 4.86*P
3% 4.46%P 3.84%2 3.95*4 3.76%2 4.,82%p

a—C:PE'}'IJ:‘ Iz %\T_I'”ﬁ ’%‘F“%‘;}Lﬂ .

&C :Different letters in the same row indicate significant difference
(p<0.05).

W 5 3 g4 Aord BEELD

Wz -Different letters in the same column indicate significant difference
(p<0.05).
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EA o rh RER ARTERFHY NG R L B

Table 8.Effects of different concentrations of L. japonica extracts on
Lactic acid bacteria of Chinese-style sausages during storage for 8 weeks

Storage Time (weeks )

Treatment
0 2 4 6 8
Log CFU/g
Control 4.14Y2 4.03%2 4.03v2 4.89%P 5.60%¢
1% 3.7192 3.62v2 3.44%2 3.68*2 4.45%b
2% 3.41%2 3.63%2 3.34%2 3 54% 4.18xb
3% 3.58:a 3.30% 3.28%2 R 77%" 4.36*°

a—c:p‘;,;ljt‘ P ExEE %\—,—‘r’}; &‘?‘%iﬂ o

¢ :Different letters in the same row indicate significant difference
(p<0.05).

Wi i A R34 A m o BELD o

Wz -Different letters in the same column indicate significant difference
(p<0.05).
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G4 bt IR ASUEE B R N A% 4 5 F e B

Table 9. Effects of different concentrations of L. japonica extracts on
Coliform of Chinese-style sausages

Storage Time (weeks )

Treatment
0 2 4 6 8
Log CFU/g
Control 3.98wa 4,17%3 4.14%@ 4.29*P 4.26%P
1% 3.81™a 398" 2 3.5 PR 3.62%2
2% 3. (% 3.59wab 3.46Wa 3.26%2 3.69%P
3% NF 3.68%2 3.66%2 3.60%2 3.48%2

a—c:pf.}qc‘ % }15_?-5&%‘\,7‘575 &E‘%‘iaﬁi =

&< :Different letters in the same row indicate significant difference
(p<0.05).

W R ARG dnf BRELE -

Wz :Different letters in the same column indicate significant difference
(p<0.05).
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LR RNHAREAFES TR RAH Y A RRENACT
W e g S 2T HRERRE PR RE L
B (p<005)cm & 2 pF¥tpe ey 1,092 2.0% /&ds w2 & &g %

A3 (p>0.05)> &7 M3 ¥R 22 485 (p>0.05) > @ 3.0% /2 =
g Mt @ 2w (p<005)° 632 8% P2 RRET L

FEREEBFERA e TR ibg > R I B F A BEE (p>

BRHAe FREATIEFER LS AS L ARE - P S
A LEZREAREALSZ BT ER MM 5 kA Z 2R F
L 7% ¢ % (> 2002) - e h— i A A4 > R ES A
kTR BER 3.0% 2 ARl F 2 AR e T BB FL R (p
>005) & atgisy BIMASRET RENAMLEZ AFF P AR E
frpode B2 B L 5 ApBE > § Phdg ERIKPF > ok A G € 3 BRI %
Kigvuk 4 RAZ ARG (85 2008) & sk RAkEE AR
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B2 4AM 5-024 (p<0.05) 48+ o da Rl e g LE2 7 7
(D) 23 RBP»E (2) RMZfigE - ¥ E8REF P2
Bd SRFARd R NG R R iERE M ARE
RS D Y R M S R R
(2) =dim
s RS ESATEE SRR § 0% - 10% ~ 2.0% % 3.096 5
PRAS RS BN ACTRGF LIRS 5 032 528 HREeY
Bl Bhicd Bt @FLR (p>005) % 4FFASL ez &
d EFREIFRFIHEBE (p<005): 2?11 2.0%% 3.0%
BB i d GAEERE (p<0.05)- § 6 3.0% AL ez i d i
MER R E (p<0.05): @ 1.0% % 20% A2 2 2 d mhe e 4
Rez FaREFAR RFEF EEZBPRAH ond 2 g
8P Al w2 d EHHEFREHEBE (p<0.05)-
Ll MR SRRN T FAY LR - B
BB A G RBARAS S AN GAHREA AR S - F N F
Tl fod B A A LA e fed @ A5 L A2 feik ¢ ¢ (Fista et
al,2004) - TR EHELp i gRFP R FHEASL R (F &
Mo 1999) e Bp 2 i d EHrvtiRd 2 B a2 ApM (033) 4 &
BRARBRE2Z AL A APK-045 (p<005)r MAp 24 FAxiz > Hp
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RAFAIL (% 1991) Bt Spd R R B d B2 5 [
B (-031) 2 5% dpk o @ £4UF-TPg ik ok R L 300 T i ¢

KT R R Ll d e e S Y -

B RN ERETETSER S 0% 1.0% ~2.0%% 3.0% %
PRASR S ENACTREFLAREE cHRET X 0 EE R
25§ E(p<0.05) % 41 % B8 Fh AT B 2L T

2 F ¢ BT RBUTHREL AR A 22 (p>0.05)- 7 "g¥F

”ﬁ

B PR e Rk 2 F 4 G T L ARE

BRiEE &4 w2 jph Gdick B 5 0.28(p<0.05)#-035(p<0.05):
WA AR R G M) aked B AEF S BT

TR IR o
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Table 10. Effects of different concentrations of L. japonica extracts on
L" value of Chinese-style sausages

Storage Time (weeks)

Treatment
0 2 4 6 8
Control 30.22*2 30.80*2 34.44%b 32.36% 31.87*%2
1.0% 26.93%2 29 64Wxbc  2Q HIwbe 30.67V¢ 28.57Wb
2.0% 27.19%2  29.88wxcd 29 1gWbe 30.56Wd 28.51wb
3.0% 27.63"4 29.10wPp 29.48Wbc 30.36%:¢ 28.45Wab

a—C:}]":,;;lJﬁl S P\_:._"_—j»):—% %\,—/-‘r‘”ﬁ %,E%i[;g{_ o

¢ :Different letters in the same row indicate significant difference

(p<0.05).

"l iEe 2k AT EEFLER o

"z :Different letters in the same column indicate significant difference

(p<0.05).
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Pt o A FERAATERFHY R4 d B2 PR

Table 11. Effects of different concentrations of L. japonica extracts on a*
value of Chinese-style sausages

Storage Time (weeks)
Treatment

0 2 4 6 8

Control 7.65%¢ T 6.99"a 7.12wab 6.81"2

1.0% 7.42%* 7.48%2 7.24%2 Y 288 1.25'%
2.0% a0 7.26%2 7.51%2 LIS w212
3.0% 7.21%8 7.44%2 7.55%2 7.52%2 7.49%2

a—C:}]":,;;lJﬁl S P\_:._"_—j»):—% %\,—/-‘r‘”ﬁ %,E%i[;g{_ o

¢ :Different letters in the same row indicate significant difference
(p<0.05).

"l iEe 2k AT EEFLER o

"z :Different letters in the same column indicate significant difference
(p<0.05).
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2L RN RERAATFIFFHY NSRS B EE

Table 12. Effects of different concentrations of L. japonica extracts on b”
value of Chinese-style sausages

Storage Time (weeks)
Treatment

0 2 4 6 8

Control 14.69%4 13.68%¢ g 12.23%2 12.19%2
1.0% 14.09%¢ 13.30"P 13.2045 12.41"* 12.36%
2.0% 14.19"d 13.35WP 13.25%b 12.40™@ 12.34"2

3.0% 14.12%¢ 13.64"P 13.62"° i T 12.23%2

WEsnd A RF AT BEELER -

&d - Different letters in the same row indicate significant difference
(p<0.05).

"l iEd 2k AT EFLER o

"z :Different letters in the same column indicate significant difference
(p<0.05).
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(z). Fro X pE

TBARS % g f7§ tepefe Rpth2 - c AR G RITFY 5 4
BAA B a2 A ey ARy B BT A S 2 - kg
v 24 @ = fg (Malonaldehyde) 1z & (5% »1995)° % i* F &
FAL WS R pEREE T L L R (TBA-reagent) ¢ 2 2-
Fi @ vt L e (2-thiobarbituric acid) 72 =2 %= ¢ fo s & 5 - 5iE
v AR K B38nm TR H ek iE > B EARE (N & F I pTadR
FRAXBE o

%+ = 5 ,,] Riv A B AT ER¥HE V4 5 TBARSWAC ™
R P2 B e % 01 2 2 TBARS' B ¥ f M3t 44 R %2 (p<0.05 )>
M oA R w3.0% a2 e 2 TBARSE ¥ ™ (p<005) &t
RETHRG U EREZ P2 L e d HF DR HE R (p <
0.05) d BI12.7 P B § ! A8 ik 3 12385 ¥ o ML F PER 0k 4o
¥ e 2 e d8 w2 TBARS %48 F cnA 63 > $6F 2 (6%
P2 g o NEF PERY e 4 0 TBARSRI B F :h™ '8 (p<0.05)>

¥ ﬂ,bé’lﬁ{_“}t}_ :%E’j\ |J§i83‘$ﬂé}"s ‘E'TBARS ?%f'ﬁ_(p<005)°

%t

m TBARS* %4 2 Pl H B S TR LTS PR RF: (1) f-
2 BEEH (2) pOkiE & g g i H F it 25 B
ZERRE o P - fFE7 ERC 0 k@ TBARST '3 (Dugan,1961 ; Gokalp
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etal, 1978)- F1» TBARS ¥ if & #a5 % F§ I prpefz 5 9 2 4 ik -

BEET RN REREATERF N N F g R - B

TN

he T E ¥ 5 2" MTBARS (p<0.05)0 Ppikg it fapcFl 2 8% > 2 2

Plrferg ik RS E - ARHT CBERZEEPEBIBY

i

(Ockerman, 1981 ) - @ Castelluccio etal., 1 (1995) 2 #7 7 ¢ % 77 £ 42
CEP AP R TV 2 BRI A EL B
(Milic et al., 1998) - Laranjinhaetal.,, (1992) 7= 45 £ 437~ 5 B~ 4=
TR COH A d A2 A FR AR TR e ARG G R
X3 ﬁﬁép\ii%%i};‘f_ﬁé d a4 % -;%",lrt DPPH e 4 (B % >
2007; k£ & 2 2005) o SRE& PTG £ B H G V42 FiF

RS AL S RO A = iils s =
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Table 13. Effects of different concentrations of L. japonica extracts on
TBARS of Chinese-style sausages’

Storage Time (weeks)

Treatment
0 2 4 6 8
O.D. Value
Control 0.0520¥2 0.0670%P 0.0975*¢ 0.0690*P 0.0476*2
1.0% 0.0385%P 0.0430%¢c 0.0616"¢ 0.0487wd 0.0308W4
2.0% 0.0353%b 0.0438%¢ 0.0654%d 0.0474w.c 0.0274Wa
3.0% 0.0267V? 0.0432wb 0.0647wc 0.0492wb 0.0274w

a-c:pf.}qc‘ % }\,:-3‘_—5}%\,7‘575 &g%i_ﬂ o

&< Different letters in the same row indicate significant difference
(p<0.05).

R ET ARFEEATIRETLE o

Wz -Different letters in the same column indicate significant difference
(p<0.05).
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(). "apprL i
(1). & 4@y 9pe (Saturated fatty acid )

Pt Rt PRRZ ESUSERFACHG T HY M4

1\3

o hpe 2 B2 B8 o ooy i A 5 03 pF > MR 2 H & R
FEMFALR (p>0.05) T iE N R 2EA RIS ATEF 2L
BT e > Ao feinipfh 7 BOF B E BB (p<0.05). & AT w2
B W52 3% AT B B F IR B 2 5 63 1%/l A F MO H B R
72w (p<0.05) Hapat w2 T pEBH AN ¥ o kg% £ 8 (p>0.05)

Br (1989) F i » At fqdra e feR 3 BT BE S b R 0 o R R

'm@
I
&

B PEVRGGERERF A BT AR EREER @
P Ek2 3 PRt o a2 7 E I AP Bk Bic s -0.27
(p<0.05) » 7% § o friginfiz 3 g FH 5 CEPTEF ML
TR o
(2). ¥ =~ 2 442y %%p: (Monounsaturated fatty acid )

%+ ?“‘”J AR RERZ ECEBRSRACI I THY 35

R T A T

5

H AR forg PR LS 03 6 PR
iz 8 A7 efers kg REER S HERE (p005) 4 &7

B ERZ iRz FRlERFLE (p>0.05)° % 8iFp » 3.0%/w

*"—'H

Wi AR e fory sk s BAFF 08 @ 2wl (p<0.05) > 1.0%%
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20% & 4R ez BB Ry 42 > LEF R0 By Ry L AR
(p>0.05) -
(3). %~ &{c-rysspe (Polyunsaturated fatty acid )

FLALSHE AN R RERZ EREZ PP RACET
THI AR PRI EF MR R R0 54 K £
HiEEt 2 gietl A2 e foigihfz § 8 P E MM HE R
(p<0.05) @ 2 kBR2ZFRalkx L (p>0.05) %63 8iF B e
Rlez 5 A3 fera Bk B MOTHRE PR R RN G R
F T2 % (p<0.05)

51 gipp § IV FE ke 3 5T R 0 AR e fe B R 5 2
V2 - s e E A S A e BARE 5 T E ST i Ay
MG P A fery k2 AR ARG b Fa A d B F R ik F AR
Rk F AR ferghpcig P ESFRVE A7 ol AR @ AR e AR
FARB TR AR 2 P ARS o 5 TV RO ARNR (3R E 01995 ;
% 11996) - A& (2010) 2B % (2006) i p SR & - By
RELF Y e fory Pt 7 B TR 5 AT deforg e 0 ¥ H
P2 f AR e ety AL g A S Fa TR TR R R TR ILT R o
fopFER P 2 F A o SRR e 0 B Ay EF‘E'F‘«}’%iTL v M IR
FER 2R vk T '8 (Myeretal, 1992) o >t P35t 5 & 2 3% ¢ 0 ¥R
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Ao AIL s B O HR IR K2 b forg e B A3 b fory

R EEIRF LS A Aot BooR Rtk F MR

—_—

R oHRESTF
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Etwamaed RERZ BRI BP0 5 b forg ik (SFA)
FEZRE
Table 14. Effects of different concentrations of L. japonica extracts on

saturated fatty acid (SFA) of Chinese-style

Storage Time (‘weeks )

Treatment
0 2 4 6 8
%

Control 31.16%a 31.11Wa 30.31a 31.58W4 30.57"a
1.0% JH85°3 31.49%4 33.03%¢ 32.86%be 32.78%b
2.0% 31.47wa 31.53*%4 33.12%b 33.42vb 32.19*2
3.0% 31.18W4 32.35%b 33.43*¢ 33.73¥¢ 32.67%P

a-c:ﬁs.;qc‘ 2 }\,:-3‘_—5}%\,7‘575 @?‘_“gi_ﬂ ®

¢ :Different letters in the same row indicate significant difference
(p<0.05).

Wi rd AR EA s MELE

Wz Different letters in the same column indicate significant difference
(p<0.05).
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I RN RERZ ERTEZPPHY AN E A e fory B

(MUFA)

7
2
B \‘E;%‘Z

Table 15. Effects of different concentrations of L. japonica extracts on
monounsaturated fatty acid (MUFA) of Chinese-style sausages

Storage Time (‘weeks )

Treatment
0 2 4 6 8
%

Control 37.18Wa 38.08wb 38.43wb 38.66"b 37.65W2
1.0% 37.82%4 38.39xb 39.01xb 38.80%b 37.76W2
2.0% 38.28%b 38.60*P 38.90%P 39.02xb 37.81"2
3.0% 37.71%8 38.42xb 39.00*¢ 38.75%bc 39.07*¢

a-C:}]\;,}—IJ\:‘ s }1\,:._?;1—’% %\,—;‘r‘”ﬁ %ﬁ%i;{_ o

&C :Different letters in the same row indicate significant difference

(p<0.05).

Wh F0 A Lot BELD o

"z :Different letters in the same column indicate significant difference

(p<0.05).
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AL Fpad RERZ AR

(PUFA) z £ 2 ¥
Table 16. Effects of different concentrations of L. japonica extracts on
polyunsaturated fatty acid (PUFA) of Chinese-style sausages

e g
s

=3

Bt ¥te N4 B S A e oy e

Storage Time (weeks )

Treatment
0 2 4 6 8
%

Control 30.28%¢ 28.87"a 29.41%b 28.59v4 29.05%P
1.0% 29.09%c¢ 28.69Wb 28.13Wa 27.53%2 28.81%b
2.0% 29.32wb 28.36Yb 28.84wb 26.90wa 28.68%°
3.0% 29.09%c 28.37Whe 28.50wbc 26.40"2 27.21Wab

a-C:}]‘;,}‘IJ\:‘ s }1\,:._?;1—’% %\,—/-‘r‘”ﬁ %ﬁ%é’_g{_ o

&¢ :Different letters in the same row indicate significant difference

(p<0.05).

Whp R e 3 A 4o R A R

"z :Different letters in the same column indicate significant difference

(p<0.05).

82



34.00
32.00
=4—Control
. 30.00 *
> =-1%
28.00
==2%
26.00
=>¢=3%
24.00
0 2 4 6 8

Storage time (weeks)

83



SEFLRFIT BASEEFURS A LFTAHES RS2
ok A 4 B ZEAENRE T ARl R0 S RN R 5T
REHEES s Foh vk ~ F P £ s RoAAR T 2 g2
BB TS o 2L > VA ‘fg 4274 2% (Hedonic scale test) » &4
On ] prd BB E Fehd Fo 1o iR - 94 21BIRd 5 F
AN RIASL Rk o1 A S EF R E 9 A L2 B
WeR LU d A e Z end B o1 A S e 0 94 2
380 5 E bR o TR R Dk R 0 1A L2t
FACim 9@ 5 25% 57 5 S8 h PR 5 BB vBsBAR Y o ATR X T2
SRCEZIF2vRig RN 0 LA G2 RE 9 4 TR RAR ) hovR
ARG HEEES 0 AR T P 2 ekiE oL L2 E 94

AR BB RMNEHSTFEP EFERORER 1A G2 7

e EATEBRFER 5 0% ~1.0% ~ 20% % 3.0% %

»
%]

AR R B E e H R e AT e B AL
PEEHFLE (p>005) B FEIME  HE Ly 1095

_\%p:

i i % 3 2.0%% 3.0% il £ TR FRIE P ¢ KR E

‘v‘._ ) /

\-H?

1’3)0*

Fe L e BAEF AR (p>005) fe fjgif 4 £ Q75 P-4 ¥ &
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2 L bR RSB AT EREERE D Y 2SR
FREAEERF Y NS oA bk WO S S R RRT
FRBEIREY HRERLGIEEFTEEFALAR (p>005)- B
SR B IR H A e oy iRk R F AR e foig PR 2 AP M G
026011 % -019 > % 7% 7 5 B 24bfoin BRSO E <7 b {ory 5
g 7B LABRIRE @ 5 A7 ooy AR B S PR £ R 25
FBXRT ol heR g X B a2 e frREE P frR BT
BPPRER 0 A g S A kefrig AR T R IRE B R T 2t AT R
P b3 E 1T 2 g PRI AL RR REASETT
% (B¢ 1989 ; Cameronetal., 1991) -

SEEF O FRAREREAFTZTIEINE NF Y O HE 52

BEEELE D §id 53 A2 Be b UEEB b K D2 ok 2 ki

)

CRP 2 g L AdFL ok RE P R A S22 el

S

PR

3T S

_E'Z‘E’;fggﬂ ;\"é’?g-j\j’/y‘\}kcj:\o

i
e
.

2

N,

(3

2 % kR 10262 £ A RFBFOT Ly

g oorPrglik R A TRE R L2 R E AR P i

E-

PR h FARER L SRR T RA Y RS LR
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P U o Bk R R R 5 05% ~ 1.09% % 1.5% ¢ 473 E A

TRARTIGIY A A R Ay 2
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LA RN RERZ ERFEFF Y SR T L P

Table 17. Effects of different concentrations of L. japonica extracts on sensory evaluation” of Chinese-style sausages

Items
Treatment
Color  Odor Tenderness Juiciness Special flavor® After-taste Total acceptability
Control 6.09%  5.09% 5.54% 5.91% 3.14% 2.73% 5.68%
1% 6.00¥  5.04% S 5.50% 2.55% 2.32% 5.50%
2% 586"  5.18% e 6.00% 3.05% 2.68% 5.50%
3% 5.86%  5.50% 5.54% 5.82% 2.32% 2.41% 5.54%

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; Special flavor: 1=extremely bland, 9=extremely intense; after-taste: 1=extremely bland,
9=extremely intense; total acceptability: 1=extremely dislike, 9=extremely like.

BIESATTR R o
B : The flavor for L. japonica.
ik EP 2ARFAEATIREFLR o

W Different letters in the same column indicate significant difference(p<0.05).
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=~ YRR (ERFEEPFIER 0% 2 05% ~1%% 1.5%)
(=) - AT E

Fhed P ERTEERFRERFY A - B sz Bk S
Ao ¥ A T 0 A B R B AEFLE (p
>0.05) kA ~dEPadsade Foo 2 A H g A 6] B 47.1495~47.83
9 ~ 22.289~22.83% ~ 17.39%~17.88% % 1.2295~1.29%2 & - - %

RET A ERTTEBPIRR 3 05% ~ 1.0%2 15%8% 2 HY 8 4

(=) padkie

24 R AR ERETEFERHE? N4 % pH @30 4°CT
PPz Pe p RS 0% R ERFETPF 2 gl R Y
MER R EZ pHE (p<0.05) > @ % b &g 23 ik 1) ¥ e dk
B2ty T aRFLE (p>005) FREGAEFL 5 8 HE

o2 Fakk EARF T'E (p<0.05) Mt EFH A% F 8P

FERA LG Rk o 0 E (1986) 4t B e X
PRAB A B s AR L RE T ikcd 2 R R

BT AR o kB8 5 L AD M Tl 5 -0.64 (p<0.05) &7 pH
EOEFEFL RN M Ry SN R PRk E T2
MG RENT O FRERTTR 2 Lo pH BN EHF Y
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2 0.596P% 0§ Frblpk g

4R E (p<005) %fi?]&ﬁfé.
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LA SRR RREL EATCESHY A - L2 B

Table 18. Effects of different concentrations of L. japonica extracts on
proximate composition of Chinese-style sausages during storage

for 8 weeks
Items
Treatment
Moisture (%) Crude fat (%) Crude protein (%) Ash (%)
Control 47.83% 22.32% 17.88% 1.24%
0.5% 47.20% 22.83% 17.39* 1.29*
1.0% 47.14% 22.39% 17.44% 1.23%
1.5% 47.43% 22.28% 17.41% 1.22%

A ARFAEATIRFALER o

*2 . Different letters in the same column indicate significant difference
(p<0.05).
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24 RN RIRR EFEEFREY A Y Rae B2 B

Table 19. Effects of different concentrations of L. japonica extracts on
pH-value of Chinese-style sausages during storage for 8 weeks

Storage Time (weeks)
Treatment

0 2 4 6 8

Control 6.110w 6.17°W Bl 22™ 6.11°W 5.974W

0.5% 6.24%~ 6.46°> 6.420% 6.400% 6.350%
1.0% 6.33%% 6.43°% 6.44°% 6.44°% 6.33%*
1.5% 6.32%% 6.43%0% 6.479% 6.40¢> 6.382%

a—C:}]":,;;lJﬁl S P\_:._"_—j»):—% %\,—/-‘r‘”ﬁ %,E%i[;g{_ o

¢ :Different letters in the same row indicate significant difference
(p<0.05).

"l iEe 2k AT EEFLER o

"z :Different letters in the same column indicate significant difference
(p<0.05).
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o LA ERREFEPIER S 020052 ~ 1.0%6% 1.5% >
Y RARACT A HAL A B E - R £ EE 5 2 e
W H N Fle N REFY R R KON R R (p<0.05) T EEFE
ek R ea §TELARS - B8 43 8P RARR S 1092
1.5%2 2o i 4 Ak ¥ < 05% a2 e (p<0.05): @ % 8 &
rE 2 A FECEE RTEE PR R R 4 BF T I
% (p<0.05): # ¢ L 15% kR ZIrFpehdciz o L GF BRI &
SUEF B4 kR 1.0% ~ 20% % 3.0%2 iR S 5 AR 1 > e g T
EBfcd NFu Y T ed| et il HE o P E LR 2 059

T 3ot Mt Al A koo g (1994) Ay dp T ER-E PP LG

b

o ¥

B

AR TP HA SR SRR ERRAL S A

7 AR P iEY o £ Lﬂﬁ:ﬂg "\’E‘_iﬁ» 7iv L ik R

=i

‘r*“‘

& (chlorogenic acid )» ~ 2 ¥ (luteolin) 2 & 2 # % (protocatechuic
acid) &% Z HfpF st Kk 75 sedrd| w2 & (Chang and Hsu,
1992;Kumar et al., 2005 )

2. ikl
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B SRR ERTEIPPRRSHY AW ACT R
TR R R o SRR R £ 8USR B 2 RgE B i
PRI AT B F A HRE (p<005): @ &7 FIkEJIZE
WEEEHE PR e g F LR RN R AT EE EHT
FBp kBB vm T2 485 0 3 % 83k 0 1.090% 1592 R ke
B 5 Bk ¥ 1427 0592 e (p<0.05)o 2 %87 » Htik iR
= 05%2 £ FEE B T 115 g P N BN R Y IR F
24 f oyt ERTEER Y 2 SR R 2 TN R
PR i B EREElnady L2 it (25
2008 ) M B ¥ 2 FECE SRR ABcZ AP ki Bics 0.58(p<0.05)
BT p s ARF TP HAFRIEET LE2 Ik 2 Bk
W o
4. % FEEH

F W - ;;,,J N R ERTIEBRFERRY X450 A4CT G

S AE AR 4 10962 1.5% & AU if e b AL 2
S HEREAET Y 0 & iRy o Y REREEF DK (p <
005) & 05% kT ez Akt » R LR T 28% (p>
005): % 2 1 83k > F4r AT F PP 2 e~ i FF F iy
BE M HBE (p<0.05)e i A+ B AT Ca4F
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Pofr R RH e m T2 AR o BRI 0 F A SRR RFT LG
YR A SR AEAR Y S e R A
1.5% 2z »c% i o @ ,j_.v;ﬁii;f]:4c§§'ifu_rﬁ’~#ﬂ 0% ~1.0% ~2.0%% 3.0
Y02 FSREtR - M2 FE < B FE G LARR T A4k 0 R ART T
ﬁpF’ﬁ*p\ﬁ @ e 2 mg;:.z AT ¥R B v 4+?3L%§§,[§]ipx op;ﬁlﬁ A
Mo EEB L ARET G T o H A S RHE £5 ¢ T I HA
(5% >2008)- 1k % (2008) ~ 4n 1 £ 41700 BRI P-4 4% 5 45 7

{y & ﬁﬁ’g}\ﬁ-‘gg g{g;ﬁ*ﬁ 2R 4 E%ﬁ‘ T RAFZ ek o AR
B A2 R S B R i dcs 0.54 (p<0.05) KT

e BTSSP A HI R A R R AR D2 s

95



FoAL RN RERZEARTIBSAHY NSRS R BE

Table 20. Effects of different concentrations of L. japonica extracts on
total plate counts of Chinese-style sausages during storage for 8

weeks
Storage Time (weeks)
Treatment
0 2 4 6 8
Log CFU/g

Control el L 5.25%% 5.48"Y 6.21¢Y 5.467
0.5% 4.84%% 4.96%% 4.99%% D. W™ 5.16%Y
1.0% LM 4.67%% 4,84%0W 4.86"" 4,88

1.5% 4.65%" AL 4.72*" 4.68%" 4.62*"

a-C:}]\;,}—IJ\:‘ s }1\,:._?;1—’% %\,—;‘r‘”ﬁ %ﬁ%i;{_ o

&C :Different letters in the same row indicate significant difference
(p<0.05).

Wh F0 A Lot BELR o

"z :Different letters in the same column indicate significant difference
(p<0.05).
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Table 21. Effects of different concentrations of L. japonica extracts on
Lactic acid bacteria of Chinese-style sausages

Storage Time (weeks)

Treatment
0 2 4 6 8
Log CFU/g
Control 4,923 5,132 4.9920x 5.165% 6.53%Y
0.5% 4,373 4.5120w 4.63°cW 4,78V 5.36%%
1.0% 4.303W 4.453wW 4.,54bcw 4,72%4wW 4.784w
1.5% 4.25%W 4.413®dw 4.475cw 4.485cw 4,63

R ARFAEATIREFALAR

¢ :Different letters in the same row indicate significant difference
(p<0.05).

WiREY A R 3 A AT MELE -

Wz -Different letters in the same column indicate significant difference
(p<0.05).
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-
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Table 22. Effects of different concentrations of L. japonica extracts on
Coliform of Chinese-style sausages during storage for 8 weeks

Storage Time (weeks)
Treatment

0 2 4 6 8

Log CFU/g
Control 4.59%Y 5.510x 5.42bx 5.510Y 4.73%

0.5% 4.17%Y 4.920w 4.68%" 5.18% 4,455
1.0% 3.80%% 4.80°W 473" 4,945x 4.07%Y
1.5% B /%) 4 742" 4.65"W 4,50PW 3.85%%

a-C:}]":,;;lJ\:J s }1\,:._?;1—’% %\,—;‘l“”ﬁ %{E%iﬂ o

¢ :Different letters in the same row indicate significant difference
(p<0.05).

WY 7 R R Aot BELE

“y:Different letters in the same column indicate significant difference
(p<0.05).
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$d % (L"a"bvalue) 2 & > L'"EiaRE  §F L'EAxg3 44

“

zppd AR ARG ed Boa EARE AA A ST RGP Ri

b"E:# ¢ E b EARR LT ASLEES BT

Zhlﬂ

1) 2 &

Aot 2R ERFER SRR 5 096:05%01.0% % 1.5% >
HP RN AR RAENACT R GEZEL - $ 02 2B HB O & A
Rl 2R ERFELE (p>005) &% 2 FPRue e & & @G
M2 AR FAB I HBET FHFRFI 22 AR E (p<
0.05)c @ 7rjed?® e » % A3F 15% /& ez % B B F K>t 0.5
%eite (p<0.05) % 6% % 8k 05%AIT 2 2R EF ¥ 3
AH W AR R IRGE 2 g2 B (p<0.05)c B EL Y N F 2 kA
PR E e B Mo MR KA T ET BRI 2 AR ¥ g
BEF M T w(p<005) ¥ ERERHR LT REFRAREBEL R T o
RREEEREEZ RS M ((033) A EFMREETERRE
3P ARG e ERMEEE I AR £ R IR IR I
FRFZRAE (H2003) SEHET o FRERTEF LR
05% ~1.0%% 15% ¢/ "% A4 B2 ARG a A x kR L
1.09%6% 15%z2 2 et s kg% (p<0.05)-
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- Lw i ,a,,] hERTEEPRFER S 0%05%-1.0%% 1.59% -
Y R E B BN ACT RSB LRSS 00 e 2aHEE
2 AR EF e EaEY LR (p>005) % 43 8% 1.0% 15
WedLieind By BFRF > HERE (p<005)> %62 % 8iF
05% ke b2 Fheabgy 2 2 (p>0.05) iz 0.5%
Brd B R NHRBREZ AR o L BERREBELT L LAY
(-03L) B 7% RRETHEad @3 FH2 Rk o

FERET O R E G ERTERE NS NG o g

) i3

Wi

10962 1.596F » ¥ F sk i d B2 T % o
3)

2 13 AR EREEERSER 0% ~05% ~10% 2% 1.5%
HP 48 F ¢ ENACTRHREFLET - R FIF  HR 28 e

W2 BEd BLR AR (p>005)0 @ A AstpE ma For v o

R ETELFRE PR AU en TR G RR ]4‘31 LR 4
RIEFP 2 Al e} BB W HEBEF ¢ B2 8% 5 28752 T

Peiihd o RRIVNAHY EERF I EH e AN AR

FABF NP NARY AL A RATERSHE F BT 2P
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Table 23. Effects of different concentrations of L. japonica extracts on L
value of Chinese-style sausages during storage for 8 weeks

Storage Time (weeks )

Treatment
0 2 4 6 8
Control 20.473W 24.11cdw 24.56%Y 23.44bcy 22.71bY
0.5% 20.96%W 23.79%WV 23.10¢X 21.65% 20.25%X
1.0% 20.1 73w 23.35¢wW 21.880wx 20.298W 19.343aW
1.5% 20.58°w 22.63%W 21.58°w 20.51>w 19.413aW

a—c:pf.;ljc‘ 7,}\,:-_?4%\7‘,-75&;1‘%;;_@_ b

¢ :Different letters in the same row indicate significant difference

(p<0.05).

WL A e 4 R BE AR o

Wz Different letters in the same column indicate significant difference

(p<0.05).
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Table 24. Effects of different concentrations of L. japonica extracts on a*
value of Chinese-style sausages during storage for 8 weeks

Storage Time (weeks )

Treatment
0 2 4 6 8
Control 9.96%W 8.240W 6.992W 7.52%W 7.56%Y
0.5% 10.190Ww 7.98%W 7.84%% 8.00%W 7.893WX
1.0% 10.05>w 8.30&W 8.193% 8.673% 8.128%
1.5% 10.030w 8.66%W 8.428% 8.563* 8.34a%

iR P R FA L

IHEFLE -

&< :Different letters in the same row indicate significant difference

(p<0.05).

VI 7 A gt A BELD o

Wz :Different letters in the same column indicate significant difference

(p<0.05).

107



a* value

11.00

10.00

9.00

8.00

7.00

6.00

5.00

4 6

Storage time (Weeks)

=¢—Control

~-0.5%

=4—1.0%

=>¢1.5%




2oL T SR ARERAREERSAHY N g B F B2 B

Table 25. Effects of different concentrations of L. japonica extracts on b”
value of Chinese-style sausages during storage for 8 weeks

Storage Time (weeks )

Treatment
0 2 4 6 8
Control 12.554w W7V 11.580cw 11.255w 10.352W
0.5% 12.58%W 12.33%W 11.690W 11.41bw 10.49&W
1.0% 12.749w 12.18¢4w 11.90bcw 11.520W 10.43*W
1.5% 12.66%Y 12.070cw 11.84Pw 11.585w 10.622W

s 2 b 32

&d -Different letters in the same row indicate significant difference

(p<0.05).

:I» —_
~ 71

FHFLE -

Wi e A g A A BEAE -

Wz :Different letters in the same column indicate significant difference

(p<0.05).
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(1) FmevL@E

R N E8TEPFER LG 0%-05%-1.0%% 1.5% -
$7 4% TBARS  ACT B ML R - & 0k kR s & g
SR ANFLPE (p>005) ft AJL e ¥ 4 PR B2 B4 0 &
2 P 0.500 Bl 7 f R M 4R B 2485 »d 1.0%6 % 1.5%
W w4 B RS $ B 22 TBARS (p<005)- % 412 % 6 by

LI

[m

TBARS * & # >t ¥tp 2 (p<0.05) @ '&fj/J fe ik B e
‘e g2 TBARS * B 5T % (p<0.05): m% (2007) 4, 1 &
FE5 P 2 Mg T2 F ' f o d AL avd o2 iga 4 BE P
kB AT o 5 8iFAJL 2 TBARS % &g F > $tp e (p<
005): @ H @ x 1109%% 15%EI2 2 TBARS & F# s (p<
0.05) -

BB EREF P RR056 A 5 P Sdide
TR ARR 2 ERF (p<005) A sk R 100G pE
F2ATVEEE R E Y N4 F tppe (p<0.05)o 7% (1999)
TN EREERS Y L S RBRaF B Ty a4 A
BHA=2.8R% {c2.0% - @ £43i-° 2 S Rpe i A€ 8PN HFid A
(0) » k> 55 pd & (OH) chay g wiE5 i+ (Kono
etal., 1995) - Li (2006) 2./ 7 &% "% > 4552 TE UL fiE
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KB FAAT S HE LT RGP A gl er 1 & 1F

LR ESFEG S «p’f#, W F PR R G T e gy i
AAehpd AL AFER2 A KA LET Paenp § il A e

FPir3t3 2 (07) ey pd gk (OH) fhifip 5 PHARZ 2% -
B S PPER S 09 ~1.00 20262 3.0902 5% 4p
Lo o ZF T ek B 5 0% ~059% ~1.0% % 1.5%z2 TBARS ¥ & &
FAFXIMBELSTE oA NPF R PR IR 224 LR N
AN E FEE Y AP ERE JRPE R B M o 3 E
(1986) 47 1 f % &2 TBARS if % % {5i% brr & > 1 & 5|3 4 3
SR ASE CRRZP BAY > §DE B RS € R T PR bR

N
72 o
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2=+ SR PERZ ERCEPFH? AR T LLREE
7 B, 52K
Z R
Table 26. Effects of different concentrations of L. japonica extracts on
TBARS of Chinese-style sausages during storage for 8 weeks

Storage Time (weeks)

Treatment
0 2 4 6 8
O.D. Value
Control 0.03952"  0.0402*Y 0.0399%Y 0.0488°72 0.0575%Y
0.5% 0.0390%W - (0.0376"Y 0.03252* 0.0403°Y 0.0476°*
1.0% 0.0391°w  0.0329%*  0.0310*"*  (0.03152* 0.03113w
1.5% 0.0385°% . 0.0270%"  0.0290%w . (0.0273*%  0.0316°W

SRR ARG AT HELR -

¢ :Different letters in the same row indicate significant difference
(p<0.05).

W idd Ak F A AT ELR o

Wz :Different letters in the same column indicate significant difference
(p<0.05).
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(). Fapped g
(1). 4#fr"y95ps (Saturated fatty acid )

S R ARUEEE SRR 05%  1.0%2 15%* 4C pF

+
~ —

CRRE R B R A L PR e - (N RS LN A L S T

P2 BT HAe fora sl 7 R W A FIRE T HE 2 (p<0.05) ¢

3k RRJE 2 R o 5% 6% 0.5%408 B Ar friy sk 3 R AR

Pt H W IR He A kR ARIT e BT mEF L (p>0.05)-

¥ 23 BPF R E 2 &r {oin hp :E_ T & 4L fu%g"#ﬂi‘aét

M Ao b foigiaft s £ 5 iRt B2 AR R Rl -0.28 5 B

TR AR AR FERBPFEF R EF R MG o

(2).  ~ 72 2 qc?y ¥»p2 (Monounsaturated fatty acid)

2 Lo R s BREE B ER 05% > 1.0%3 150 4C ¥

+
=

BT A FE ARG {n A E L BP e ¥ 025 6

3 befera i B4 BT HE B2 88 (p>0.05)

BT w2 H A
EFE B ez % (p<0.05) % 81iF 5 & 4

AT Il ey kg
ERTCEPF 2 il o 8 A2 dpfeigihfi 7 £ ¥ R HRBE Y 7 E
7 Kgéf;‘f]:m};fgig%c A o @ H P X 1 15%RJE e B F R E 2 7

£ (p<0.05)
(3). % ~ 7 &#qrry¥»pk (Polyunsaturated fatty acid )
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2o AR RIER ERITE RGNS N4 0 AT
THIAG G PR R BT S 0% P HRES L F

AENFAR  LaTe REAHR R RS (p>0.05) p ¥ 2%

A2 e RRTE PP 2 UL BB TR e (p<0,05) -
3 8P 1.0%% 2.0%A w2 k¥ £ 8 (p>0.05): 2 %

8 A2k re g B 3 A RAR M TREZIRG o 7Y
Mo ERIGIAE SR RFF2 - G P S Ao iR B
(Gill, 1996) o 5 72 Lo feiyinfs 7 B2 F (L Fapcim2 4p R 5 043
BTy P Ad e iy g B PRE S iR E G A 2R
H o

AR O HRERE S EATRTA 2 g o B

20 e & S H P b R 1.0% > 2.0%% 3.0%<2 s sk F A1 0 ¥

teik B A L0%Z 1.5%2 ST v ¥ 4 WP i feia i 2 B R &fe

P REL R o RMZ 5 A i R S o

116



B R RRRZ USRS F g et

(SFA) 2z

2 5 B iR
Ay

Table 27. Effects of different concentrations of L. japonica extracts on
saturated fatty acid (SFA) of Chinese-style sausages during
storage for 8 weeks

Storage Time (weeks)

Treatment
0 2 4 6 8
%

Control 31.69°W 31.80°W 31.90°" AR 30.992W
0.5% 33.06%* 33.442x 33.71°% 33.51%x 33.51%
1.0% 32.942% 33.35%X 33.940x 33.89°Y 33.78"~
1.5% 33.028% 33.66"* 34.19°~ 33.97%Y 33.74bx

a-C:}]\_:,;;lJ\:J s P\—:"?A %\,—/-‘r‘”ﬁ %E%i_g{_ o

¢ :Different letters in the same row indicate significant difference

(p<0.05).

VER Y 2 E R

TIEELE -

"z :Different letters in the same column indicate significant difference

(p<0.05).
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oA RN RRRZ ERTEFPHY SNFHE AT oy
s (MUFA) 7 £ 2 B 58
Table 28. Effects of different concentrations of L. japonica extracts on

monounsaturated fatty acid (MUFA) of Chinese-style
sausages during storage for 8 weeks

Storage Time (weeks)

Treatment
0 2 4 6 8
%

Control 39.58Wb 40.01%P 39.40"b 38.15"2 37.13%2
0.5% 40.01Wbe 40.25"¢ 40.93%¢ 38.95%P 37.30"2
1.0% 39.86Wa 40.55"P 40.45%b 39.59wab 37.35%2
1.5% 39.89wbe 40.08"¢ 40.47%° 39.21 wab 38.95%2

R ARF*FEA T EELSR

&< :Different letters in the same row indicate significant difference
(p<0.05).

WEEERARFAATIREFLR o

Wz Different letters in the same column indicate significant difference
(p<0.05).
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-+ 4 ‘2',9]?4‘17* FERZ ERTIEFHY 4% 5 A7 &gk
i (PUFA) £ 2 8%

Table 29. Effects of different concentrations of L. japonica extracts on
polyunsaturated fatty acid (PUFA) of Chinese-style sausages

Storage Time (‘weeks )

Treatment
0 2 4 6 8
%

Control 26.31"8 26.28%2 26.94¥2 28.49%P 29.16YP
0.5% 25.624 24.35"4 25.48*2 26.28%P 28.35%¢
1.0% 25,67 24.67%2 24.79™2 262 1B 27.91"b
1.5% 25.82"4 24.48"2 25.15"2 25.60"2 27.21"b

R ARG A AT EELR -

¢ :Different letters in the same row indicate significant difference
(p<0.05).

Wk FeARFA LTI HEEAD -

Wz :Different letters in the same column indicate significant difference
(p<0.05).
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Az LA AN ERATERPER S 0% ~05% ~1.0%% 1.5% -
e NABR T B B A o HBEY L7 FIER 2 R
Bl AhEEd ~FrRCHE S S M AR RS RRR T 2
RELR > Y ENFTLE (p>005) 0t s Bz s ki 4 096
1.09 ~ 2.0%% 3.0%2- :#Sk4p 1+ o £ 4LTTh wR o 3B & G S
E:i\‘g'écn*v'f“iiﬁ%%‘“%frijﬂcﬁ{ﬁ?ifﬁﬁx;ﬁ%?’g"ﬁ SHRAFE BR

Hlo ¢ NA TR EATE G2 heRE MY AR

A d L hovk o
FregRkez Fakax L2 (p>005) &% 47 A kB
EALEEPF Y A RHY R/ EA R R AT g TR
V2 F R em RRBEXRELA IR A oy BEiE S T
efoigipfez a5 0212013 2-0.260 21 % 7 7 B2 & {rig ik

e AR pferg B € 7 B2 BRI R F P AR o B

—_N

SRERABF O TREABIBER PR 2 LB TR g o

o

* &rforgirpaz & (Arrigoaetal., 2002) - #3aF T G p S &R
M2 A Fo Fgipit Ty LTk m A4 F 2P FAeiE s it @ (Nawar,
1985) - iem A5 S fE~TRE L E A M E A LR RS A

( Frankel, 1987 )
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Table 30. Effects of different concentrations of L. japonica extracts on sensory evaluation” of Chinese-style sausages during
storage for 8 weeks

Items
Treatment
Color Odor  Tenderness Juiciness Special flavor® After-taste Total acceptability
Control 593" 5.50% 5.36% 5.36% 1.64"% 2.93% 5.79%
0.5% 564" 5.71% 571 5.29% 1.71% 2.86% 5.64%
1.0% 579" 5.79% U A 5.64% e e 2.79% 5.71%
1.5% 557"  6.07% 5.29% 5.43% 1.53% 2.79% 5.14%

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; Special flavor: 1=extremely bland, 9=extremely intense; after-taste: 1=extremely bland,
9=extremely intense; total acceptability: 1=extremely dislike, 9=extremely like.

BiE AR vk o
B : The flavor for L. japonica.
iR EP 2ARFAEATIREFLR o

W Different letters in the same column indicate significant difference (p<0.05).
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2y ZHRARRY (AREFPRPER 0% 1% ~ 2% %2 3%)
(). - AN HfkE
1. - S A A

A2 R ERTRPRA 0% ~ 1.0% ~ 20%% 3.0%0 ¥
EW AR A G A AT LS o e R AUTEE B 05
FOAR R 2R AR FE ey s 2 s B F LB (p>0.05) -
KA F w & EJE e B 60.9~60.88% 2 ;4 Pk 5 15.92~16.5090 2.
B 5 e 39 5 14.10~14.499%52 FF ; A & & 2.36~255%2 & - &%
BT oA s AT H- BT €5 5 4
PR e R DIE P B4 2092 3.0%2 £ FE B g ¢ X 4

BIRBLAALZEZREA R oGaPE? NFH 2 AR S L

7“_.
&
)
[l

FHoP A SRR AE kS ZRRY 0 48

S AR ERTERSER 0%~ 1.0% ~ 2.0%% 3.0% %
EWRARA SR B2 B 8 ORI F HREE T FIER
Rz et e 3 HEF AR > L RF FERBEZEY

pH fﬁ_i‘%ﬂ’%@fi*’? 6.38~653 2 FF » HBit T AP Ao LE 7 &
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2o A RRRZ ERTERREEFLARE T - KL
-
R
Table 31. Effects of different concentrations of L. japonica extracts on
proximate composition of Frankfurter during storage for 8

weeks
Items
Treatment
Moisture (%) Crudefat (%) Crude protein (%) Ash (%)
Control 60.55% 16.01* 14.49% 2.53*
1% 60.88* 15.92% 14.10% 2.46%
2% 60.80* 16.50* 14.25% 2.36%
3% 6.039% 16.15% 14.18* 2.56*

KT ER A R AR EEL R

*2 . Different letters in the same column indicate significant difference
(p<0.05).
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Table 32. Effects of different concentrations of L. japonica extracts on
pH-value of Frankfurter during storage for 8 weeks

Storage Time (weeks)

Treatment
0 2 4 6 8
Control .43 6.450wW 6.39aW 6.408V 6.46°W
1.0% 6,470 6.43 W 6.49%% 6.413W 6.50¢Wx
2.0% 6.48%* 6.45%W 6.473% 6.530% 6.530x
3.0% 6.38%W 6.4330W 6.462% 6.490x 6.490wx

a—c:pf.;llc‘ % }\,:._?4%\,7‘575 &?‘%,}_ﬁ_ 3

&¢ :Different letters in the same row indicate significant difference
(p<0.05).

W fFR A g don  BEELED -

Wz -Different letters in the same column indicate significant difference
(p<0.05).
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(=) &2y zwit
22z AR ERFEERFER 0% ~ 1.0% ~ 2.0% % 3.0% %
SRR EENCER O S8 N SV S RN
TR EFRMTEHRE (p<005) @ @ x 1ER 5 20%%
30% 2 BAEEF M (p<005) g% 242> 7 kR L2

BAET B F R ER e (p<005) &3 Pk RE2 BT ak

#

FELPE (p>005) AfgF %y » FF i 2 QEHky 24
#§ 4.04 Log CFUIg - 2 5 im A % 5 — s P RE K> A=ig% P 2

—+

SER AL T e KRe Konyt BA K2 G el

SR
+i

R

=

Lo EHRRAE KEARRARE BERATEE (Mm% > 1996) - @
EHT-ZBHT FRFZIRET T I EE FAFERE ISR
T3 Rk oo B RH £ F HFHEFE FERFE (2 &
% » 2000;Song et al.,2012) - &= 5% %1 - z ERFTZITHT LG 2

BRE AR AR AT 2 2R TR RN
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Table 33. Effects of different concentrations of L. japonica extracts on

total plate counts of Frankfurter during storage for 8 weeks

Storage Time (‘weeks)

Treatment
0 2 4 6 8
Log CFU/g
Control 3.43%Y 3.85% 3.913x 3.932% 4,043
1.0% RT 3.118w ey 3.383W 3.49°W
2.0% 2.823W 2.96%:wW 3.08°W 3.18bwW 3.52¢w
3.0% 2.95%W 2.943W 3.250w 3.280w 3.46°W

RSP ARG A AT IHEELR -

¢ :Different letters in the same row indicate significant difference
(p<0.05).

Wil G0 kg4 A MELD o

"z :Different letters in the same column indicate significant difference
(p<0.05).
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(z). ¢ F2%i

2 4w QiR £ AT PP R R 096~ 1.0% > 2,09 % 3.096 %%
WriABd S RAEZ L G FpN  HREH I 22 i
BrraEFALR (p>0.05)0 p 3t Mpkek B2 TR ¢ i G-
T2 R irlopbiem divinde TR 2 € T3 KM g 284

Fleb F SR A G 2 R WA KA @ R R B e ($501992; 5 01995) o

{ra
F_&

PRk DHE 2 & 1 ] 7306.38~6.532 FF » & L A P BT -
VAR EE R R B2 ik 50,013 4pk A AF (p>0.05)0 A 440
B

PAREL2Z e TAHEIFILABA G2 RAREAS B
22T R ERTEEERSER G 0% ~1.0% ~20%% 3.0%

BN F R B FRF TR e T B
§ Hi oo d MRS LR B g i By BT nk Bd = s iR
B d FEv 2 Rl RiE Fettk Bt > A A 2 R
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iz v Fe+++ 0 2 2 a7 T % (Zhu and Brewer 2002) » @ % gt =t
B2 fhdk BB P Y O OHRES T e PRI P RS Mo
Fr EAUCE PP B A REN R B2 B AT LL (p

>0.05) -

Aot A s AESEPIER S 000 1.00 ~20%2 3.0%

(p>0.05) 2§ AP b £ 4P o2 Rl fo 2 448 J2 00

28 (p>0.05)- B R R E2 4R 5 055 &

Wb B2 HEA % o2 rimd ™y s LEL AP 2L 5 I3
Ao B Bl E RS vm - B Rk B Mo AR e R
2 A - F g Bk VEREENSL AL AFE 4 0 @ pH

BT e TR BB R =% iv§ (Fistaetal., 2004) » 2 A pt
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Table 34. Effects of different concentrations of L. japonica extracts on L
value of Frankfurter during storage for 8 weeks

Storage Time (weeks )

Treatment
0 2 4 6 8
Control 63.102W 62.823W 63.68%W 61.852W 61.73%W
1.0% 62.69*WV 62.592W 63.073% 61.273W 61.46%%
2.0% 63.163W 63.183W 63.223W 61.762W 61.928W
3.0% 62.528%w g2 5EabW 63.15%w 62.10%w 61.473W

iRl P R FA L

IHFLE -

&< :Different letters in the same row indicate significant difference

(p<0.05).

VI 7 A gt A BELD o

Wz :Different letters in the same column indicate significant difference

(p<0.05).
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Table 35. Effects of different concentrations of L. japonica extracts on a*
value of Frankfurter during storage for 8 weeks

Storage Time (weeks)

Treatment
0 2 4 6 8
Control 6.60%W 6.78%W 7.150W 7.52¢W 7.39bcw
1.0% 6.56%W 6 PN 7.16°W 7.61%W 7.360%W
2.0% 6.43*W 6.820w 7.070sw w3 7.39¢W
3.0% 6.493W 6.830wW Tel1W 7.569wW 7.34¢%dw

a—C:PE'}'IJ:‘ I exa %\T_I'”ﬁ ’%‘F“%’E‘Lﬂ "

&C :Different letters in the same row indicate significant difference
(p<0.05).

Wi 3 A g A hord BEFLR

Wz -Different letters in the same column indicate significant difference
(p<0.05).
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Table 36. Effects of different concentrations of L. japonica extracts on b”
value of Frankfurter during storage for 8 weeks

Storage Time (weeks )
Treatment

0 2 4 6 8

Control 12.58®W . 12.855W 12.073W . 12.48%w — 12.45%0W
1.0% 8 12.49*" 12.43*" 12.50%% 12.743%
2.0% Y204 12.77%% 12.71%% 1 O % 12.48%%

3.0% 17078 13.78°* 12.89%% 12.58*% 12.74%"

a—c:pf.;q:‘ 2 }15._?4%‘\,7’[-\6}; g‘%‘_%iﬂ -

&< :Different letters in the same row indicate significant difference
(p<0.05).

VI 7 A gt A BELD o

Wz :Different letters in the same column indicate significant difference
(p<0.05).
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(z). Fi¥ W XpEiE
=21 AP R ERTEBRFERYZE 4G A S TBARSZ 3

B 50 PEL0% AT et YR MR EMELE (p>0.05) i

TBARSH] & & % i<

\"ﬂ

4RSS R 2 AR > @ 2,09 2 3.096 5
S Pe e (p<0.05)- $HP8 ‘2 TBARSf % 2ib4s & B F I 0611
EO2 2 (p<005) @ # ik AST w2 FEr's & ii% £ 8(p>0.05)

e

TF £S5 F Aok R A S T il E o 3 (2008) 4

=

NERFTEZ oS LG REF pd A& (OH) Bl 2 E¥ ik
Bdftedii § pd gk (OH) Bite sEdpfsn - P - 975 2
B2 TBARSHR %4 Pl B %% » @ ¥4 3 $8%  PIEF R 3
PERF 3 4 o TBARSIE BT - 1 R FIZ 4 o3 ~ ¥ 4 A 5§ I fdsc
ZPEAF R BRI EEFREEIORD o ME T8 T R
T2 ARE FIMBER RS T m @B L2 4 SR I L R
Sl BRECFELEFBRE RS % TBARSZ F BERE * F (7% »
1986) - £ 47X P4 £ 5 i3k ﬁn;ﬁ—&% OHst 4 > 4p § * Uk o e en
30 % SRk R ScnL5 R » B DPPHF"Z i 4 7 i3t SRk > 1 ]
ERFY TSR TG SRR e (R
2009) o % AR b ERIEF PR FLAGE Y T U Y
MTBARS > m * F kR R X gl ¥ 1 8 -
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Table 37. Effects of different concentrations of L. japonica extracts on
TBARS of Frankfurter during storage for 8 weeks

Storage Time (weeks)

Treatment
0 2 4 6 8
O.D. Value
Control 0.04273*  0.04242*  0.0523>*  0.0487%*  (0.0402%*
1.0% 0.0408%*  0.0269°™  0.0344°w (0.0273>W  0.0182%%
2.0% 0.0364°V . 0.0270°"  0.0344°™ 0.0268°" 0.0180%W
3.0% 0.0347°W%  (0.0234°>w  0.0331°™ 0.0235°W (0.0175%W

R ARG A AT I BEFALR -

¢ :Different letters in the same row indicate significant difference
(p<0.05).

VI 3 AR A LR BELD o

w2 :Different letters in the same column indicate significant difference
(p<0.05).
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(I). "swpesid
(1). ¢ f-73 %»p& (Saturated fatty acid )

Fz L+ N5 7y e 8RB ER 1.0% - 2.0%% 3.0%* 4Cpr
ﬁTﬁéﬁi@é%%#%Wﬁgﬁi%$°%§$@m’¢ﬁ§ﬁ

kB2 Il te{oig FRL T B Y ERE R (p<0.05) -

7R ER IRl By 63305 1.0%AJE e 2 4rfoiy BEL 7 £
MEF30%E2 e B4 FER /I e @l ¥ 1 2(p>0.05)-

& TBARS &2&p{orginph 2 € 2 R 1 4p M % #c 5 -0.56 (p<0.05)> %
ke foiy sk 2 Edk® PF 0 TBARS it 2 e o
(2).  ~ 7 &2 {r*;%px (Monounsaturated fatty acid )

2214 AR TR ERTEBFERMN ACET 3T Hi2 i suis
A I A e R L e EF 02 % 24 R4 £
ISP PR e B R e FWE A2 e feigpie 7 8 T kg
Z 43 (p>0.05) % 472 6k 30%ET o BFRE 2ZH L7 e fo

A% 032 68 R 1.0%e 2.0%a02 &% 5 RF 3N

3

(ER I
w2 AB% (p>0.05) ¥ PR RER LFY 8k > At A RATEF P
2 IR F RER B A kST A1 0%k A2 H A &

fergnpe 7 £ 5% (p<0.05) -
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(3). ¥ ~# & {riyispc (Polyunsaturated fatty acid )
e L LA AR EARTERFEANACI 3 T HIZFLAGA

B4 A ot s B2 B & 2FF L2 5 AR e

PRl s B OR R E R B E (p<0.05) s ¥ 4 5 8 EPEEIT Wik
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B O e (p<0.05) > ¥ REF AAEIZ P ERN S AR &
Forg BEeT RS E @ % 62 % 8iFPFE 0 * 1 3.0%aIT G

BEB M2 4 A e fery it 5 £ (p<0.05) < 4 (2004) 4 o1k fF
AR S R - PP HAR LB EERBI T ) A7 oy Ak
Fib o2 F N2 €Nk RS R A 2B o ALY
2% A7 & feryape (polyunsaturated fatty acid » PUFA) %% p d A&
2 e TAFEApAFER > FA XA A BT pd A
X LKA B 7 ke forg R A S ‘B’»ir;,al@’;,&“#}?;}g@;‘? i iE A2
(% ->2009)° pt3dsk® 2. 4 A2 oy ppa s B2 5 IV Papc B Ap
lich 029 (p<0.05)s B % 5 A% &efrrghphz § ERF L5
CPRRTE G R W% o BIARL T B 2 ARV 0 TRE R b £ 85

Pt A 2 AR 1 e ST T B AL e R ke e

P isEe R B AR Aoty ap 3 B 0 P2 § R e frin AR S B o
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L2 A RERT RIRR L ESUST P S ARG Y Aot
(SFA)F 22 83
Table 38. Effects of different concentrations of L. japonica extracts on
saturated fatty acid (SFA) of Frankfurter during storage for 8
weeks

Storage Time (weeks)
Treatment

0 2 4 6 8

%
Control 28.82%" 29.71°W 30.449W 30.08%" 30.05%"

1.0 % 30.38%* 30.77bcx 31.36%* R1.#8% 31.19bcx
2.0% 30.31%% 30.42%% 31.10°* 31.63%Y 31.27°%

3.0% 30.18%X 30.49%% 3 I 31.35P% 31.45P*

a-c:p‘;.;qc‘ % }\,:-3‘_—5}%\,7‘575 @?—?éﬂ ®

a¢ Different letters in the same row indicate significant difference
(p<0.05).

WEprd A EA A p T LR

Wz -Different letters in the same column indicate significant difference
(p<0.05).
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%34i\ﬁﬁ%%%&‘$ﬁ*$ #fﬁwnmé%ﬁm%%%
ainfi (MUFA) 7 £ 2 258
Table 39. Effects of different concentratlons of L. japonica extracts on
monounsaturated fatty acid (MUFA) of Frankfurter during
storage for 8 weeks

Storage Time (weeks)

Treatment
0 2 4 6 8
%
Control 40,012 40.93w2 39.11wa 39.47Wa 39.32wa

1.0% 40,31%be 40.88"¢ 39.79wxeb 39.03"4 39.91xb
2.0% 40.59Wa 41.58%b 39.89wxe 39.57wab 39.81%@

3.0% 40.69"° 41.47%b 40.12*2 40.61*2 40.742

iR ARG A AT IREFLR -

¢ :Different letters in the same row indicate significant difference
(p<0.05).

WL A 34 LR BIE LR o

Wz :Different letters in the same column indicate significant difference
(p<0.05).
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BRI RERZ ERTEZPPHEF LAY T T ey
swfc (PUFA) 7 &2 3258

Table 40. Effects of different concentrations of L. japonica extracts on
polyunsaturated fatty acid (PUFA) of Frankfurter during storage

for 8 weeks
Storage Time (weeks)
Treatment
0 2 4 6 8
%

Control 30.88Y2 31.29%2 32.07%b 32.29%b 32.20%p
1.0% 29,29Qw.ab 30.28wb 29.70%2 29.71%2 29.03*@
2.0% 29.79%0 29.13wa 29.15Wx.2 30.09%P 28.89*4
3.0% 28.78"@ 29.31wa 29.03wa 28.29wa 28.34"a

SH SRR N R T EE E 8

&< :Different letters in the same row indicate significant difference
(p<0.05).

Wiptrd AR EA AT EELE o

Wz Different letters in the same column indicate significant difference
(p<0.05).
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SRt R SRFWULY CFG AP T AHAEASA DL
Bek g 4 B iRl R | STl sk od - LGP R FiT
RHHBES s Frh v HoR ~ F A £ RS RRAT 2 RRR
BAEFIEL o 3 2L S VA vg 4327 4 &5 2 (Hedonic scale test ) » 2 =4
Or ] prd s BLERAE Fihd F o1l o R d -9k 5 HRIRS S F
R A GBI A S FrRkk LA S AF RE 94 L2 kA
e G U E g RFirEand § o1 e s 2 Wi 094 52
38 5L AEmaliry o T p AR Z Rlgrk E 0 1A 52
Fagim 9 A 259 5074 5 24U h vk 5 BB BB ARY o YTR F T
ERTZBP 2 kg R > 1A SRR RE -9 4 S 2 RS bR
G R EEEE S 0 A AT U P kg ol A L EFINE 9L G
PEF R BRI RPAH ST BT ERaRTE 1A 5 Y 7
EE 9L LEFEE o

dw - LR ERTRPARA S 0% ~ 1.0%~ 2092 3.09%

HEWRARA TR T L W PR EPET R ERTZBP 22

LARE Y A FRHOE P RA RAAT R P

-~

%

(p
>005) & & £ 417 kb R} ”‘i?f—?i}é)iii%”céﬁ?’i&vkﬁvbga T
AL FERTERFER G 3.0%FF - H £87TR PRBEE B OC R
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(p<0.05)> @ 1.09%% 2.090r32 22/ Bkt § >4 PR 2> L At
At FEkFLE (p>005) AMELRIBD > HER B EID
P2 WERKFLE (p>005): BG4 £ RET Py 02 464
BB RPEZ £ RA A ERTRAR 2 BEIR o0 A
BRI R EE{ AT 7 e orgiaihE b A e org VREL 2 4R
M 5 037-023%-039> 47 % 71 2k 2 fea piaE A7 o
Al g T RBLBBER AL S A e BRE P €
PRz MR R W2k AR FE 2 - S P G
feigiri 7 £ o M fghag LWLk R R K 0 F]o iR T
it ier cuffr? o A4 F PP ThoiEF 4 > &a A E - AF

i " FEIMICPEF LR g o0 HRA N EIR TS

(Arrigoa et al., 2002; Frankel, 1987; Nawar, 1985 )
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Bor o st RERLBRTE B FAABE YR | S

Table 41. Effects of different concentrations of L. japonica extracts on sensory evaluation” of Frankfurter during storage for

8 weeks
Items
Treatment
Color  Odor Tenderness Juiciness Special flavor® After-taste Total acceptability

Control 3.64¢ 486° 4.82° 4.91° 2.682 2.362 5.502

1% 3.23% 5.13% 5.68% oS0 3.27% 2.862 5.822

2% 3.64% 545° 5.282 5312 3.14% 2.682 5.822

3% 3.23% 555 541° 5418 4.23° 3.594 5.142

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; Special flavor: 1=extremely bland, 9=extremely intense; after-taste: 1=extremely bland,
9=extremely intense; total acceptability: 1=extremely dislike, 9=extremely like

BiE TR vk o
B : The flavor for L. japonica.
TR EPARFAEATIRELR o

a: Different letters in the same column indicate significant difference(p<0.05).
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Wrima e 2 HF-

— I8 ¢ ;\:é@;
(—).  FH4c09% ~190~296% 3% £ 47T 5 Bdrib v N AR5, F ok by
ERL 29% 3%PF 0 € F B 2 A A (p<0.05) H ¥ - dna A A s
AU X o g8 e 05 M2 fadkim (p<0.05)> 272 FER AL
27 pag (p>0.05) M A5 o Fide EETH P4 F A B F i) ¢
A2 N F FUR iR < B R A FR# (p<005) 0@ 7 R
LR FRELE (p>005) & H 25 » R h ARTERF Y
FMA SRR E (p<0.05) kR 5 3AET P NE B G R EF
faF 2 d @ (p<005) . & {5 ¢ EREEFAE (p>005)¢
e A RTEEBS T ER S A 52 TBARS (p<0.05): * F kR 2 B
BlEZ R (p>0.05)c R Afits » A4 4 ATERLT Y N4 5
FORE Aoy R H AR Apfeigdaft o M2 F A A ke ety ek
(p<0.05) - @ £4LT-FBrgp . % € B2 N4 52 f ek o
(=) e &EEFEFFIER 0% 05% ~1.0%6% 1.5% ¢ 4
WM A S - A ARPEZPEE (p>0.05) e TR NS a
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BT ORI o SRS AR RL AR (p<005) 0 A A Y
* 1 1.0% %2 15% 2 rflrah iz ERFBP g Y AR5 2 2
5 (p<0.05) > @ fteik & 5 10962 15%7 j RF2icd &
(p<0.05)> % ¢ ERm&gF £ £ (p>0.05)° TBARS = m - i te £ 4
CE Pt ¥ 4 22" M TBARS (p<0.05) # m kR 5 1.0%% 1.5
%2 rx% i iE (p<0.05)- 9"“: EHFTEI2Z A5G RE 2 &
VhEL 2 itz § A7 deqeig iaEg (p<0.05) - 7 e kR 15%p 0 H
~ 7 Aoty AR P AR R ¥t E B (p<0.05) - B F &FFES k0 R P

LR AREERF YD EHEA AR (p>0.05) -
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o

o g 16 4h

B A & AU S P~k A 006~ 196~ 2065 3% » #3046 B
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Effect of Lonicera japonica Thunb. extracts on the keeping quality of
meat products

The purpose of this study was to investigate the effect of different
concentration of Lonicera japonica Thunb. extracts addition on the
keeping quality of Chinese style sausage and Frankfurter. Chinese-style
sausages and Frankfurters were taken for the keeping quality test, and the

proximate analysis, pH value and CIE Lab, analysis of fatty acid were
performed in 0, 2, 4, 6 and 8 weeks storage at 4C and sensory evaluation

Chinese-style sausages were added with different concentrations of
Lonicera japonica Thunb. extracts 0%, 1%,2% and 3%, respectively. In
proximate analysis, sausage with 3% extracts had significantly higher
(p<0.05) ash content, but moisture, crude protein, and crude fat content
had no significant difference (p>0.05) among the treatments.The droping
of pH value were slowed down with Lonicera japonica Thunb. extracts

addition. Moreover, the results showed that when sausages were stored at
4°C, the total plate count, lactic acid bacteria and Coliform were retarded

significantly (p<0.05) with the addition of Lonicera japonica Thunb.
extracts. Both L value and b value were decreased significantly with
Lonicera japonica Thunb. extracts addition (p<0.05), 3.0% extracts had
significant higher a value (p<0.05). In TBARS, sample with Lonicera
japonica Thunb. extracts had significantly lower TBARS values. Sample
with Lonicera japonica Thunb. extracts had higher saturated fatty acids

(SFA), monounsaturated fatty acids(MUFA)(p<0.05), and lower
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polyunsaturated fatty acids(PUFA) content (p<0.05). Finally, no
differences were found (p>0.05) in sensory evaluation.

Addition of 0.5%, 1.0% and 1.5% Lonicera japonica Thunb.
extracts in the Chinese-style sausages had no significant
differences(p>0.05) in approximate analysis. Higher pH value (p<0.05)
were maintained in Chinese-style sausage with Lonicera japonica Thunb.
extracts. Lower total plate count, lactic acid bacteria and Coliform
(p<0.05) were observed in Chinese-style sausage with addition of
Lonicera japonica Thunb. extracts, in which 1.0% and 1.5% addition had
better inhibitory effect. Chinese-style sausage with Lonicera japonica
Thunb. extracts had lower L-value (p<0.05). Higher a-value were showed
with addition of 1.0% and 1.5% extraction (p<0.05). In the result of
TBARS, lower TBARS values were shown with addition of Lonicera
jJaponica Thunb. extracts, in which concentration of 1.0% and 1.5% had
better antioxidative effect (p<0.05). Sample with Lonicera japonica
Thunb. extracts had higher SFA, MUFA (p<0.05), and lower PUFA
content (p<0.05). In sensory evaluation, Chinese-style sausage with
different concentration of Lonicera japonica Thunb. extracts had no
significant difference (p>0.05) among treatments.

Frankfurters with Lonicera japonica Thunb. extracts 0%, 1%, 2%
and 3% addition had no significant effect (p>0.05) for moisture, crude
protein, crude fat, ash, pH value and CIE Lab. Lower total plate counts
(p<0.05) were observed with Lonicera japonica Thunb. extracts
additions. In TBARS value, samples with Lonicera japonica Thunb.

extracts additions had lower (p<0.05) TBARS. Higher (p<0.05) SFA,
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MUFA and lower (p<0.05) PUFA were found in samples with Lonicera
japonica Thunb. addition. In sensory evaluation, sample with addition of
3% Lonicera japonica Thunb. extracts had stronger(p<0.05) flavor and
no significant difference (p>0.05) in other sensory characteristics.
According to the data shown in the results, addition of Lonicera
japonica Thunb. extracts up to 1% could significant inhibited microbial
growth and retarded oxidative rancidity in Chinese-style sausage and

frankfurter without any side effect on flavor of the products.
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