39 R

RS 0 ARt i & 4 (citrus fiber, CF) &2 8 # % % (potato
fiber, PE) i 4e 1% 2% ¢ 24 % 2 1% 2% 3 %% i 540 4
B4 TEESEHITEE S RREFTE OPP e RRHER 2 Y
W E 8%k 2. 4 % 3 (split-split plot design ) » B8 F]+ 5 7 I Kih2 %
SR BB BRI o Bk

— v ¥ N A B4 CF & PF 20— 4 A ~ A% ki 2 pF
TR R ED J:ﬁ(p>005)°rﬁ,,9]‘4nc PF ¢ i¢ = pH
mTE ¥ i,jwc;‘ﬁ;e)i%&% g pHE™ 487 (p<0.05)- 4 2 %

FCF st PFRF# Bg ¥ ' WA & TBA & (p<0.05)°CF % PF ¢
#HAZSELEfDb £ Ma @ o4 CF & PF e o 7 Al i

RAGTLOEFRHRLEN (p<005) BFHFFa A 07 % 0

11 PF 2 %kt - o T L FpaieA 7k 2lx 42 (p>
0.05) °
I ~F WA B ih 4 CF & PF - 4= AF ~oRiFEE

PRl el o b 5 0 (p>0.05)° i 2e CF & PF 7 g 50
“H A Bk R B E 2 %k §BF (p<
0.05) ° % % CF & ¢ Fp % i pH & (p<0.05)° %4 CF 3 PF
o TBA BB F W4 e (p<0.05)- Ljp R AR Y

EHFALL (p>005) % CF 2 PF chigle d LA @A § 5
PR eM > 273 CF2%2 CF3%1 &3 LB HF (p<0.05)-

)
R

m}
T—i"l

=0 o 4 CF & PF anft e 2 RUSF W& 4p it H R 2
HEEHELEET < e P G ias s sisas

1



T RS ER E T E R R W E - A 5 R
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AT L A 2 BT PR SR s B g K2 B R
fFRL PR o4 850 (Dietary fiber) ¢ 4% ~ Lyad
d\%ﬁ—%\%ﬂa}}\fg#}l}}i;ﬁﬁﬁﬁa /\’Eﬁ:ﬂié‘}s/{ q+,]/ é’—f‘g‘g%"?ﬁ

P fARBEFEOTEIFFERSDES (i 0 200

S
—
)

y
Hegahpwe GRALER P REWY T L 3R s xHam
NAT O RAFIHRAIE AV Y EAAL TP EREGEE
FHuE gt i s, a2 R AE RER TR
7

E L E [ EARREE O H N My s R RS

and Arvanitoryannis, 2000) o » d 3t ARE-E B B Bk € B B W
o de PR A NS RAETHRY O R EFEL SRR FHEE R F
BT g A 00k} R R e B Ao AL T F L
JE N o fg/ﬁ Yo s 54%'}95 + %% J % ( Schneeman, 1986; Thebaudin et

5 1997)0 3 AT dg IV E %g‘«f‘:ﬁ&:}i:}ﬁéf:f&;:&rﬁ?ﬂf P 2o
5 “jf'%i,"jt%t*v?% SRR GRAP RS Tr AR, R

CESE AN PR PR R I NS TR Y

TR TS A E RA S EIRCAE A ok R E
(% 1990)« @ % GRAEF &1 L™ wHEFRA - F A



RPOTE B RE A AR TR REE B AL &P D

2% (Chang and Carpenter, 1997; Dawkins et al., 1999; Pszczola, 1991 ) »

NIEET

Prhad SR HRITL R E S S At A bR

o=

Mgz &£ (e > 199) -

BBz MR asud 3AFAZ HFESAUS 51
o1 A hR ERIAS TR N SR BT Rk
oAk - S e P B R pE R
i< B (Marin et al., 2002; Nandita et al., 2004; Toma et al., 1979 )
Fernandez et al.(2003 ) 14 #] 4§ 4 M. 4c » bologna 4 % ; Katsanidis et al.

(2001) * % k5§ &% 5 Pedr e 212 f B R P ¥ Rehd 54
2k AR A S AT Fpoe SEFESYPR AL F L AR
7 BB E A WP RAET SR S P DR H

A1 A S iR T RF N E e B p AR



gx v[fkm«}é;\‘

YOA xh (4
-~ EaRENT R

(-) % 88z T

i & 4k s ( dietary fiber )- @5 % &_d Hipsely >t 1953 & #13% 1 »
@ - Afrindraie g (crude fiber) F_#-4e f &© AR % fJE 1S e
A b Wik G2 - A (F 0 1984) o Trowell & 1976 & #-
WA T A S AR AR A e A R RN B
DEFRL L AN K O BN R SRR R G e T £
A B Tk 2 g v Rd > BRI A T G S A AT 2
DR ER GRS RS- AR R P REE L AR
grifie U ALE 45 (F S B R RIR R & edpe kdp 2 WS F RO
= ¢ (American Association of Cereal Chemists, AACC) 2001 # 32_
Zomagatdy Ty ST WA A EHEFRK &S (S
KF L Bk 1Y & 4 analogous carbohydrates ) » @ B at A A & E A A KR
G T ARG G RIAL R o f 0 S
e 45 5 p& (polysaccharides ) ~ % pE (oligosaccharides ) ~ + " %
(lignin) % H @ 4phd i de = & > @ i3t = & i Bag a3 3B 5y @
JUGEET B (A) F i RE  2 (#) ML AEE 7

(& >2002)-



= Bagaz AN

WO R S BHEE R R Al g B 2

B3 AR2Z 7 @A B (Southgate, 1982) % & ¥ &~ 5 B Lz

o g iFskz L g g (Dreher, 1987) -
IQ ‘/u7 Ni El ‘gglc ‘a‘_ %&’}’EJ}';" 7 ‘E‘Jp?};ét&‘:l ayd “L’f#j\k\%\ﬁ ’

AT Z 4L f‘%ﬁl}i"é p& (structural polysaccharides) % o= ‘wm¥
BRend & 24 o BldcB B F ~ X H 2% (hemicellulose ) fv % %%
(pectins) » 2. SHpft 2t % B (structural nonpolysaccharides) & % =
fmPE REena Ao 3 & LA F % (ligins )e 3. ;k,‘g%ﬁ‘.yi % @& (nonstructural
polysaccharides) i & 5 p¥izim¥e N » & 5 w2 ST A b2 5 BEAE 0 B
4o 5 (gums) frakH (mucilages ) » # & FHREEFAE L B A b
(Schneeman, 1986 ) - gt ¢t H 4 L B jiF4 Hodof i Z 2 (VB ji74 F »
et A 7 AR EE o RAAREY L S B do A

(sodium alginate ) &5/ 2 o

Prrrz2 % aap) ¢ 7 glycoprotein ~ chitin ~ resistant starch % -
B Ay a5 (Dreher, 1987 ) @ A 1 & = il & B R
3 lactulose ( Dreher, 1987 ) ~ polydextrose ( Torres and Thomas, 1981 ) -
sucrose esters ( Mattson and Nolen, 1972 ) ~ glycosylsorbitol ( Layton and
Vlazny, 1978 ) % -

1235 Best (1992) ~ Schneeman (1987) 23 (1990) 2 3F £ x
TR GRER A S RB A 82 (soluble dietary fiber, SDF ) 2

2K R & B (insoluble dietary fiber, IDF) & + 3§ > -k 3 (4% &



kAU I R e (L N S U A LR L el (I 1
MR AT 2 A2 X R A F B R FIBE oqn 2R 1§ Rap
FRERE AT RIS LR F SR LR L L F T
e AaE " AR E BV RN KP o AL e

N

AEREFFIF EARRE FIAAHIEIE IR blde ) FEA
(wheatbran) 1 & 33 # V3% A # & 4#4 (oatbran) P 3

e

4 T A (%5 2002) 0 B & B R BAck - FTT o

() % 682 $# A M2 B

0O T A A R T Tt & P e R G AR 5 E-
R > LR IR RE F LAY F R S LR
Foo MOES LB R S A AR T35 P 42 ok (Kelsay,
1978) Flm » ¥ T 5 ¥ A F o

45 Best (1987) 2 48 2 47 415 & S Aafbafen o #1504 % 0

LG RS 2R AR SRR AT P T UBY PR

ﬁ'] K§ /l:(‘_,;; m%g’so |E 4_‘. /J~ 5‘% = E]J-{’tﬁ %ﬁ]’;ﬂig @ﬁ’?ﬁ%ﬁ? ’ J‘/‘ Kéz:

=
= »

B R4 B (carcinogens ) ez o @ P AT AL X B2 A o @
Bk B PR AR E P fE 0 I ¥ 3k 2 (Kay, 1982; Schneeman,
1986, 1989 ) o ii_ i £ & 3 4 ~ & T dfr > @ % MEF X
(diverticulitis ) ~ i #& (constipation) ~ 7 % % (appendicitis) ~ % %
(hemorrhoids ) ~ 18 714 % %% (irritable bowel ) ¥7 H 5 & 3 jp e 4 o

ISR EA YA R E S S AN Ly



L T

% ik U & A

R EH

GRES VN $ ¥
Rt
LR~ LA

i ~'/% e g a- a2
ﬁ? LSRR AC S EE

B
EE K
fmie B o4 A%

o

|+ 1\?"

n

4 5 4 i L I

14 2T 4
5
e
v 7%
VB R
fe 4 g A

T

R EEE L

M T B
b 34 B
e ¥

2
[GEuNi) )

[ “1\?‘7“

=

X 5B

2 R %‘,\557}%@@:‘*} gﬁ%

ped ¥ 7 ¥

gy (P
TERREH

TR AEFH el ¥4 PR i
oA HhoaE 3o Akt

(% > 1990)



AR kB agEE S F P FIY PN mFE® #FFF 0 1995 Scheeman
(1986, 1989) iﬂ?%«‘fﬁ Mod AR aREl g s kS
4 Faorok A @ A - ARk 2 88 (gel matrix ) > @ BLERH A it
P2 F 5o kdp Best (1987) 2 dF ¢ 4p - kipfr aans @ ¢
BRSO A AR T AB ORI PFTERLE T A NP
I T TR PR ST RS ) S e
FLA 0 TP B GOt B FIRE S G 5 g P PR R Y
17 e > ¥ B 4ok A (diabetes) 2 R fE 0 2V B PERAR ~ Fg 9
et T en Ml a5 anjo a % MR 3 "SFE
Tk B F,%T}?;_bir e AL gk 4 o

S fki%l!“i’«’%i SHRAEA XYY P VARME LR A B4R
fe > £ H 4 A gt (propionic acid) ¢ "% M ¥ 2 MR BRH b Py o
R RV el o S IERE: RIE N S i ST e RIS A2 g
k¢ ¥ (Kay, 1982; Schneeman, 1986, 1989 ) - @ Sosulski and Cadden
(1982) PRI RALF 7 242 foktd £ 7 5 ) v X 2 & = i
b g (triglycerides ) > * # £ i{ ¥ 2 € £ 393 4 o

WhRpEE s Rp - L AR EFEFDEL
Anderson & 4 (1987) eF7 3 4F £ F0ldp DA 4 kR & ¢ 55 S G eh
WL B REE R G LY G EBOFFE ML 0
AR A R B REL ) FATE AR R R M Y PEFR S = L
Mfin g Bt E o e REHM e n BB T AR

}?n

UE S RS U S R AL

i

o

& L ¥

a
P FAETE N LG 5 AR e Sk BORFIRE (total plasma



cholesterol ) 22 X % & #5 3¢ (low density lipoprotein-associated
cholesterol, LDL) ez 38 % > 2R 5 B A Tk v A T % Hp p
NMEE & A Pdptho 7 3F TR R SRy PP MRER L S B
B AT o J\W"’?ﬁ%*}’ LDL e7'% ME A & o fx v % K FDA p w #7/8
a5¥ %7 Mtk w £ (health claim) ek ,Th@;%:? BHREP
(drgEfF k%~ 28P) BV REE SR AT\ Rh ol F B
et G TR AP R 2 3R R (10 2002) 0 G SR A IR R 2

B Bhod - HF o

10



22 AR AR 2 B

A

A

AR

%%@ﬁ%*ﬂ$%ﬁiﬁﬁ’%ﬁﬁ%
i%‘éti "F"‘VL'F'% ’ﬁg

57
ﬁi@ﬁﬁﬁ’%ﬂ%ﬁ%

EREE AR el

R

oip sk B B R AR A
Eogmeatig o mARIE @R
S E B R R

B R

P *"@l

#m

bR g RT BaEy & ﬁ‘ﬁ %
%%?%ﬁ”iﬁ@*%?ffﬁfhﬁ

H4cky 8~ 2 alan

BRE G sk E IR 4 0 R kR R
Bv a3 (emptying) H4ebe 5
HaptiEa Y NBHRAGHFENE #
BB Rpdd o BUORAEED

‘.

=
o
&
o
g2

nia‘gg\:g;ﬁ 154 ]\bﬁr};{;/ﬁ;gﬁjﬁ% ’?fg’f’t
BCHAE R R R A ok

IR IFRE R L o

N2

A

MR R L A i R
GG F AR @G BN R D

;}’»’pﬁ;lj F;i }J\ "’f 4

AEFEwFLE RGN DPEES
%;ﬁ‘—_"} ;ﬁ;ﬁg,u,—ﬁ;.«

PERAM T

LB -

(% > 1984 ; i

1997)

» 2000 ;

% > 2002 ; Schneeman, 1989 ; Thebaudin €t al.,

11




EEN 47 ETIRERC

Thebaudin et al. (1997) 45815 SR8 § chde 1 > & 3¢ !

i‘?il‘y‘-: f/&\7}<4 P é__‘_?( ) /Iv/ zEl QJQ ;I"m/J\HHFJ -} 1;\, i%flﬂ\p;*/‘:b )gb o

() H4emkd 223

P2 k4 TRIZPELDT s RBENERIE S & R
TR Pk a4 o k4 B B N2 R (tenderness) ~ % it E
(juiciness ) ~ ij%‘« (texture ) & > 5 %*» 2 B % (Forrestetal., 1975) -
- g ¢ z 73 75 %R A 520 % kg ’}" » 3 % e 8k > B3 )
Yok ip t25 % # F (Schut, 1976) ° @ p # kAR 7 & 5 5B &0k
(bond water ) ~ & ¥ -k (restricted water ) ~ frp d -k (free water) =

f8 (Actonetal., 1983) % & kit T2 4-5% 8239 F2 A

4oiz # (carboxy group ) > #%f (aminogroup) ¥ ¥ %% & » B4
AR B AR R R RS B AL R R

Bz 4] a e fd kR £ B TR BB (30 1987)

ST R T R SRS Tt RS kB o q B
Tt TRF KD EARFFLI EHFRE AL LTS B
Ao g e B B2 % R 8L (isoelectric point) = &+ % 4 & o

LI ESE W R SRS S R R R T A
2 B A (salt bridge ) 4% (Schut, 1976) > & F]§ T a3 +cm 3 4p
EroRgyvgal oy Biexom 3 { F vk s 3 (M, 1992; Hamm,

1960) o o 3o Fodi F2 f R EF N > 2 KA EEH e

12



% %-k1+4% B (Actonetal., 1983)c p* *h pifis B2 phe ™7 8 Fk
B B e SRR BASE A P A B (M, 1992) 0

ARG D S T AT L kA B F A R
B2, kA g dger S 2 3ok (hydrophilic groups) &£ 0 3.
KRR G LG RS 04 KSR BB T 5
Sk A Ak iG R R BT o

HERAL GRS T E kAR TS § Rk B
Mol gz fokihr E30AKAad Rad e il 7k forer
Hgp ko s d B agag 21 d@i (cross linkage) 2 %3 4 e
Y c g aghiaz FokPPplRdimiE 1 2 FaF L8 4ok
FOATEE GoRPERE A LREE  PEATRE RS LK
t+. ( Thebaudin et al., 1997; Schneeman, 1986 ) o * & 4. ‘a,l Seatp ]
SR P R A H Rk 2 % > H P X BgE (4 xanthan -
carrageenan -~ alginates % ) # 5 & % (Means et al., 1987; Foegeding et

al., 1987; Wallingford et al., 1983; Whiting, 1984 ) -

(=) 4 i 12

Poengt it B0 ik 5 A4 o ok Z AR o ok e R F b2k
# 7 % (oil in water emulsion, O/W) =& » @ risvp Fed fF 5 5 it |
@ g (Foo 1992 ;5 Bailey, 1989) ¢ 5 1t 4 5 48 3 e %_» £.d
FUib P S S BPE IR AT 7 R R 4 fogt U R AT R 5L T 2 B+ A
FEATAT (40 1986) c FEdp o P o RRESNE S B T g B

P AR A G A5 -0 B (interfacial protein file) @ i€ fg s RE 4%

13



Tens 3 A F P (Clarke et al., 1987; Jones et al., 1982 ) o #q 35 %p 4

25 39 FWed BRI MR R A R R Al Bk

TRECEE > XA AP p AR A B T L A g A ek (Fh
1986) » B F it % T2 FIA S o Aeft i 2B R G PER S g

R ABA CpH 0 T ARG 2 3 RO B L R R Y B

AR SRR T R R SR A TR E M R e

€ 2 ¥ * (Sanderson, 1981 ) #2145

#
'
=
=i
=5
&

-
Ay
c
=
A}

Glicksman (1982) 2 4F & 45 11 » -k dhersif 4 » 7 REEFE 1V % Tt o

AY

Mo BEREE  LE ok TR A KIRTRRER PR R
FOEORCE 0 E AL 2 R o Pk IRA R Gy B it
| x4 fe o e xanthan gum # "% b R Fend g 3R 4 o e R R fn 9REE
Fd G A5 e LA R M R ks ch B B o @ propylene glycol alginate £2
P % (gumarabic) 7 & F 5t it &% € 2 ¥*% (Glicksman, 1982;
Sharma, 1981; Sanderson, 1981 ) -

foERIAME SRR S Tt T B E R o )t - B
WEER ST A TR FEEARY B g oA ST
g 903k i ek vA (Thebaudin et al., 1997) o

(=) REes



¥ # (thickeners ) ~ B # 2z 2 & (texture modifiers ) ~ 5* it % 2 |
(emulsion stabilizers ) % ( Glicksman, 1982; Hodge €t al., 1976; Means

and Schmidt,1987) -

() Fuikds 2 =

B ERE A Y AR AR AT (F

Y
A
¢v

&l (Fﬂibk’g ’ 1996) o éf‘};‘}’_)i‘“ %3]k zig‘;u—rpi 156 m e fE

3

5 EENE (bldod o] & 2§ %L ) o arabinoxylans ) F 02 $e] ok & e

#Z 24 (Thebaudinetal., 1997)

S SRANE B2 R

Jis

jﬁ:h%?}i gz mafaRkihs NTe AF - ZEPERAL B

e PR P FEEAI R FEA Y F T RB M 88 E 0 B-glucan

Y

(5~T%) > - BEPFEAL2EaRB7E 95 10%; pE37 7
$¥ it 4 %2 polytochemicals ¥ & 5 2 3T Minpe 5o = & 5% 85 1F
Ay dedi R oM O HT P RY L E BRERA
BEABHAE S L SRAFET LB L 20 %o e IR 0
SHEZETVARETO %L > R P TVRALERERY G
gty ¥ a0 7 3 fuF Y 4 2 polytochemicals; = 5 % it 2 H e
i 8 45 > 4o pure cellulose ~ microcrystalline cellulose ¢ soluble gum
P < FH e B E L ehf & » 5 nondigestable oligosaccharides » =
A & deinulin (F 4 ) & (3% > 2003)

Wk G R Rk Tl B8 5 S - Ak



Mraagasi > jRadzmdy (Wwk? Afaz -7 Ak
% )~carrageen ~ alginate ~ agar ~ gum arabic ~ guar gum ~ locust bean gum »
pectin ~ xanthan gum % (5 > 1989 ) -

Means £ Schmidt (1987) 45 41 > — i@ * v B 5@ 04 ;
2 o hefd+ % (guar gum -~ locustbean gum % ) ~ {4 5 1% (Pectin
)~ %% (algin &)~ #c4 % (xanthan gum % ) %2 H i+ & 7
4*,, LL7‘ %3%7 ,L%‘flﬂ-ﬂl)f,,_gr.rkng}ié“g_.% F'Ztl_\’éﬁl‘%

w Z_ (Hodge et al., 2003; Sanderson, 1981; Glicksman, 1982; Igoe,

\

1982 ) - Sanderson ( 1981 ) #- guar gum 7 bedvppg BEY oA EE R

45 %ok o Rocks (1971) P4 3R xanthan gum ¥43° F 2848 8f 9 5 »

£

B ftit % 2k > @ Hennock et al. (1984) 74 3R xanthan gum

Aygy

L3 it 2k o B RF Fox et al. (1983) 7rdg I A4+ 73

(anionic gum -~ xanthan -~ carrageenan % ) 325 3 ' 1t % % ek o

7 Linetal. (1986) ¥ 1139 A% 4e 3 Mo T rifg 3o » 5

RELZ G F RS Fokhanck o g S H R M2 TR

"%J\%iﬁi R AR WY WP 2 AR

Fin R Eamaps (7% 6 2 4 2 RPN o dor B RBAT R E L B
i

(e p ~FER G ) THEHBY KT R

hr)
>H.,
P
N

B4 e
# 2 (Means and Schmidt, 1987; Williams et al., 1978 ) o @ #%& & ¥} % &7

CaCO; #7122 i@ * *0pt W HI97 L%k VR B EFHLF

e

kit HEep dEH 75

Rockower et al., 1983) « @ ffic2 # 2 6 > 4op¥ 507 5 %k > Bk

4 % A (Means et al., 1987;

=

K SR A o AR B ze Apivg P2 P2 £

16



2- (Means et al., 1987 ) > i Ernst et al. (1989) 3% % alginate mﬁ]‘
AR AER T HRFINEZ A T APKEALE o
AR HT L R NI Y e LR RS #e
B2 HArdm B0 B g BIBETREZ R AN 10 %Rl RES M
TG AR R (FE51992)-Todd etal.(1989) 14 cellulose
microcrystalline cellulose (avicel ) ~ % -ki% Fi’“/}i]‘ et E W I
7 4 cellulose ~ avicel —‘F*f a5 gtz 74 @ (fracture) ~ o+ 2 H &
(hardness) frfe 4z Z £ 4 &€ - @ /,9]‘ SeoKiA M /}-"F‘f PI%TAE R
BEgrdle > a3 EF ¥4 £ es o B Claus and Hunt
(1991) 7= 4p h 2475 ~ §

-k & 2_ bologna * 75 *¢ Duofiber ~ oat fiber ~

®
pea fiber #5:¢ = Z ¥ 4 £ & F ~ @ oat fiber ~ pea fiber 7= i 41 2%

-

WFZ L b itz afdeod BT &t 8RR 5497

/)

WEAPARE > 7 R RIIRA o P BAR EH A AP AR
PAS RS s g iy FIEE- R dF M4 - 2 Bpp
Jp AR ivchie Sl d B> T U MAE C RF UL T LR SR
RYEENIASEFES L S FF G RRE Y o S PR
® 0 SgEpT R (Mg > 1996) -

THEES Greeng SR AT B OL25% fik s Ra- &
§iatp WHaniokEz Fa il b §RPFH AL RFHE
2 4w dekma & (Toddetal., 1989) -

WAp e alginate A p WH2Z B L AR L E R Y £ 0 &
*E e gaset (Todd et al., 1989) 0 @ Best (1982) :fﬂ a1y
SHAT A B2 35% 1 o LR B B G 8 5 Aok

17



PRS- 2R SEFERL (FDA) REE " L2428 - SR AL
10%hsk a2 2 B n s T 8RAas 5 piekhias 7 8 4 10~19
Yoz BRIAE: TR2FES T > 3120%7 43 FRA: T35
maE (£52002) kiFsleis F2 0T 0P B FaRF R
AT AW (L HEM) § 55 100 2ty H G REE L FiE T
AAZBO A TR T Tt R Tg5  HE@eth
Mgt Atk AT EF P F 100 Rt SR RE e FiE T

AR 3 s (TR EAL & 0 2004) -

T v R AFF R (T

PR pc b vA ~ B8~ FEd A 0 K AR T iy A
BHT (butylated hydroxytoluene ) 2 BHA (butylated hydroxyanisole )

T BRI AR R M T AR S R % i e b o ST
# KRB FATHR RILF L5 T84 > blde tea catechin > carnosine -
quercetin > rutin > sesamol = garlic-derived organosulfur compounds %
CHARE S XAl X REF MR R EY O TR R RFSRG
ZAenX R v $ (Joetal,2004) o
(=) #=F Rhie® 4]

/

i MRS R N AR A RE AR 2 X
FUEBFARE UL I sl Wodng PR REFY RIEF L
% T 7w #& (Dziezak, 1986)

1. pd &% # (freeradical terminator )
NEE TR ch- s FiF 14| (primary antioxidants) - 3 & §

18



B2 FAYF Y 3 7 3 (propagation) -+ % F8A HfsRE 1 £

PrARFEPEZTEITENRA BT AR KL R
VA AR OL IR o B E e .
2 &&kdi\,ﬁ-‘féﬂ ( oxygen scavenger )

F ol R 4F 1 0EY o g & (riboflavin) RIF #yd 7GR R

bpdans &Y 455 BAS 0 kI EE RES Y
U 2 VAT DIRE Vi A B R PR TR EBEAA S
% @ REF L IEY g7 o 4oEDTA ~ RIFRE -

4. H £ & § #74|# (singlet oxygen inhibitor )

SAREE LT (0 AFrdl L aueiT o F L1

5w
¥ o=
e

( B-carotene ) ~ = ¢ 9% (triethylamine) - o B-carotene

g

&

).
&
~

REF T g jcmi? kil s 2 QR A5 @ ¢

35
3=
ey
-

\‘

N2 -
TSP IR A

(=) = B4aF 1 oot

258 73 5 f/p % ( reactive oxygen species ) &



HaftEFr A A Rpit & s EseEsr? » - &

r & 5% pr (flavones ) ~ F *= fik (flavanones ) ~ & fif % ( flavonols ) -

+ = f% (flavanols ) ~ & % ¢ (isoflavones ) % = % fr A&

( anthocyanidins ) & (Bl - ) 2 )I?;Jca‘ﬁ = LN B 9 I
(antioxidant) ~ #L% % (antimutagenic) -~ 4<j7 (antibacterial ) ~

:}m)ﬁq-* (antiviral ) % #r4|f%% (inhibit enzyme ) & # 325 14 (Torel et

al.,1986) - & p &% 19 T U 2 EME B X5 - miES

19 50T ¥ ¢ & 2 - o Rice-Evans (1997) &%= 3 B % 58 % fib
z Byt EY FCE B S o R M2 4id e 35

“fB AR BERE AT FEERRT SR TS ESF R

Fitend 2C AE MRtk o FRd AR H

B blde D BE mrpE (flavon-3-ols) 2 #¥24 ik (quercetin) £ 7 {35

20



-
= | |
1
= OH oH
Flavonols Flavanoiols
X q@
e o
. Flavanois
Isaflavones (Catechins)

Anthocyanidins

(Ho, 1997)

- 5F 2 A

Fig 1. Structure of flavonoids.
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fede 1 IR {8 i (7 quercetin 7 B 0t B o 3 TR B F T

Ty

quercetin > H =%t & Mk > @ R ATHF quercetin 7 £ & o

2. 1=

=iy

F

FFRLBNHEML A AR H AR 5 E ks
LG B G fRdng a4 o Wang et al. (1997) #F: 314 f i
g (Y5 0 B % B o Kuromaninsidey 5t 4 &% 0 %) 5 vitamin
E ~ e k3 8 i F Trolox 2 3.5 % > H = 5 Keracyanin
( cyanidin-3-rhamnoglucoside ) > #& ™ &1 % Pelargonin
( Pelargonidin-3,5-diglucoside ) - e H % it 4 7= &2 Trolox4p § ° P
AEEOH (1997) FREFF IS FF15 A5 4 F Hi 5 7
@ﬁ*ﬁ%ﬁ’ﬁﬁi?ﬁ%%%%£$i@ﬁﬁﬁﬁ’ﬁﬁém

5_;%} K ? SECL 1R g: P R 2 P T NG S yEB_

b=
ra

PR EDY > VH RS Feng 4 i 4 o Saito et al. (1998) #FIm
% X522 2977 Zprocyaniding F P2k § EH 0 B o Fl G
procyanidin i< & & 4 £ 3 i“f Bd fAenfg (VBT R Y ED X
d A5ld22 i T F PFprocyanidin® £ }-v F?T" BEEmEREN
2 # i o k% L%k (bilberry) ¢ hitF 2 B A Eehk B 4

% (cyanin) 2 ¥ ¢ % (delphinin) - P o & A7 &0 % n Rk ik
B F R E B D F L § RS X T b L AR A2 kAT 1
(Wangetal., 1997)

H i

\‘A-

PR B E B o Aot S5 AR B (hydroxycinnamate )
RN L ESY o et 2 B4z (prune) ¢ A R S HES T G
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i

#7/Z A pa2 (neochlorogenic acid) % /& Bt (chlorogenic acid) » # *
s BB 298 % HEBRT P EFHLDL 2§ i
(Donovan etal., 1998) - E B &4 35 4*03F 5 5% ¢ » 27 3%
P2 pd At > P E tgd o FPLE G RS
R % 4 (Bravo,1998 ; Rice-Evans etal,, 1997) - i1 & % =% 5§
PO R RS RGO A AR R M2 okk AR AT
f“F % 2 4% pr % 572 » (Rice-Evans et al., 1997 ; Fogliano €t al.,
1999)

3. &2 3C

M2 ZCERF I ST ZEE avkip g VA AHp T

£ 2 a-tocopherol » # ¥ ¥ 1§

~
=k
‘;\1
T
T
Ay
=}
=5
%
%‘»
ey
.
’I,‘
3
e

fed ot A A f d A ORI 2 v F A R 2 (Rouseff and
Nagy, 1994) - a2 2C ¥ uFrdlp § * F #7422 R3S 1
B FI T porBpr Al g ek A MBAR IS P hiEF R
B omd 2C fopd AT 8¢ A2s

7 1L #NADH #GSH %2 1 &

semidehydroascorbate > $* 4+ &

A

L3R R =t ascorbic acid o 7 & 7% ¢
a2 2C i%ﬁ%‘}iﬁi%ﬁf o R E ARy M E I R F g
TEA S 6% 4 3C £ Bk (Kitts, 1997) o

4, a2 2E

B2 FE - farfgp g v 0 ¥ g ok Frd g TiEF
LiEH o xRt FE VA LA (axBry 8) - i H IR
FlopmaLd>y>B>ac 2 FE FrAEF 0 o R
Wopd FRITHF AT e S Rl chied TR Ty il &
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E S35 fad Asc#pr, €3 % 2end THAY A merpd
A4 F & (Burton, 1994) - 2 T fendig it 8 £k 3
tocopherol-tocopherylquinone redox & 5t » & g d F i “,f A o
% B R0 (LDL) ehi i ¢ 314 mali hfl L g > w a2 #
E ¢ ¥1LDL % ~ 7 & {ciq sk (v o o-tocopherol # if e
F kR Z001%~002%-° 73 # 74 > o> B-tocopherol & % k&
e By LAl i d WA TRAZEAR 52 R
+ A2 5 - B F p d A (lipid free radical ) > i i & & (7 >
¥ RE v F Rgeue s (Schuler, 1990) -
5. - By %

>b\‘-

By By 20FLas? 72205 VPV EBEETEDE
$EFEr A FLELLEF oA A B s A2 (Rouseff and

Nagy, 1994) - e g 27 %k pd Ahdgr > T8 %5 pd

4

T @A, SR P Ry A A M B9 F - DNA

LFRE -
B-carotene + ROO* > B-carotene + ¢ + ROO-

vRY A A Prehfe AL A 1 & B d st e
wERELLRT (JO)ES L= FEF (C0,) - Mortensen % Skibsted
(1997)s% 5 @ BRHGHF B F 20 ¥
PR AR B M FHYRY R A
£HZAmA (5C=0) 5 & F R A §
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3 4 % F (zeaxanthin) ~ % ¥ % (lutein) % echinenone o #viz % &
TH AP RY AT 5 G sk ehe ik 4 1 (Kohlmeier, 1997) -

AR LT 0 BT R R R L & ,]\a inie % h
FREM O T S GIcEAT R B URSE 2 (Levy et al,
1997) 0 — 45§ 4o d SR P T erB-# HF 207 2 JTiENRE e B
ok H B R E B R AT Sl g R 2 B F LR A
FU G Fa g v o Furutaetal. (1997) %23 8o 0 F ~ =2 ah@ihdn
MR E Rl 4 AN T A AL RS WRER R S g
PR AR FI A REF LT S EOFES IR RS
e R 2 k0§ 2 ApRE (Astrog, 1997) o e F ORI L
A £ iB-carotene HEFEFIRY o B A LG R W RpOT L o F
AEERBPLEFRFEL T2 S 5 (Omennetal, 1996) - Flu
d X FRengE S ¥ HEP-if £ oB-carotene ¥4 B4 B G o iE g
3% ovitaminC ~vitamin E~ 2 B-7" B3 2 A4 HHp 72 L 2 pfb
>iE* >m FEH B L ARERIEY A4 iR VRS i

% [7 i % %2 (Kitts, 1997 ) o

ik F ey

1993-1994 chpff & TP > 28 R 424 A 5800 2 #f e 4
ok (W RIFFFT § 1) MEAEHAF eI #F 5 w29
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TR ATFT  MPE RSP EES S 38 oY
ok AR MR ESOT SIS K08 G R A S BB
Ry F o Y1 A2 A E R AY L AR ES
BF A FIE b R i ¥ AR SR B e el o Tt flAR D

WAy 77 44 (essences) ~ & # 5 % (limonenes ) ~ #f & fik
(flavonoids ) ~ #ulfk w & ~ % % ~ % % (Braddock, 1995; Fernandez et
al., 2003 )c H ¢ XMoo T F AW IFWa a5 i u A 9
Pk o fafosg & pr (Marin et al., 2003 )-#4 % ¢ 2 flavone tangeretin
¥ pU R me iz d (Brackeetal, 1994) o =R i FRIFE £ 2
# 4k (nomilin) > H 3 & & & 3 &% 4 *5x& #H f5 ( Glutathione
S-Transferase ; GST ) #v&1+ » @ GSTV it Glutathione£? 7 |+ 53k
RREF P HFGE Bl TR DM g KT R AR 2
FAORPFRIFS 22 AREHTRED L Frdlc B @
Tl ER P B & 3 At % 4 2albedo 0 H S ARpncY > 35
Bt ¥ gk - (Milleretal., 1994)

Marin etal. (2003) #F 235 & 45 ~ e ~ § F e 1 Bl A P o0
iR egkae I uREER S XL AT E FY o TREE o
e dpy M HTBRRERNZ B % A FEATT T %
ISR ARG T oV AMRARERE SR E30 3 50%
( Eastwood, 1987 )

Mg kEDEL S 2 Y 2 BRIt &
P B R T RED Mk 2 45 b L+ (Bocco et al.,
1998 ; Rapisarda et al., 1999) - M4 k% a1t 3 L %7 513 o0
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R RSB B R RS U R ARG T kA chff i
7t 3 4 & 3% (Gorinstein et al., 2001 ) o

Aleson et al. (2003) #-& #* % A& (lemon albedo) 7 4‘:_Lmﬁvr
%Y TR ARAT R RARTARBAT HEF L AR
TAeE R TR P & T ¥R 2 4p 12 o Fernandez et al. (2003 ) 124y 1
B4e » bologna A% » B 5B T VH A SDBRETE R T
FaBAYT > Apr 3Rl TBA B 2@ ra BT R o f) ,] ‘v
’ﬁé A SR A o B fore wid FE 1L o Jo et al. (2004) &4
FECF A F P «Jro] v 0.1%3 %k p R & "‘%7 AEER
PG E ARt R AT AN P A TR A R A AR
ﬁ%»&ﬁ%ﬂ@b%mmwﬁﬁwiﬂﬁmﬁoﬁﬂ’H%ﬂﬁ
flavonoids & &g 4~ ¢ PF > £ 3 ik 4 4 e *  (Benavente et al.,

1997) -

s B E R e

1293 National Potato Council %3t > & &3 850 F 2 wfcnf 44 %
LEE IR BAEACBLE N IERY ARG TEIFE R
CEARL OF DS L ELN 205 RS £ EL B
A - 2FE SRARR o 3 9-12 Yorndeia s 2x 5B
£ ofeft (phytate) > Efk € 3 = A HMEFHF Tz r 25 7 54
FHagairgpk ol 3 (Tomaetal., 1979)« 3 84 45 o

2 G
5 &

“ﬁ“é

At e 0 ® B G FRE e B S AT R 2
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FiF L@ o Al Saikhanetal. (1995) ¢ - H EF ¥ HF ~ 2 &
2R E R EH R B RRE RS VB
P ALESBPRBE S B FRY LBV RY 0 F 5 (yellow

flesh) en% 4 & H a3 *E T A 230F 306 g 248 (white flesh) »

v

‘)_ - — .»f—_l . » 27 5 o 1 R ~ = o
THTNHS R ZAMAE At > VR AP R Z S5

B R DS R LGB A RR SR P B R
FEBP > P F ke B 54 %L X B 75 vitamin
C ~ vitamin E ~ glutathione ~ chlorogenic acid ( % & & ) f- flavone
aglycones £ 7 #i¥ t ek > LA B § 54 E L 5 IR

(phenolic acids ) =775 & (Nandita et al., 2004 ) -

5 # % § % phenolic compounds > #.7 42 ¢ rp|iB ey £ d

530 ug/g & 1770 pg/g > # A %4 1 phenolic compounds +* #5305 » do

§ (v 4 4 $23 (AlSaikhanetal., 1995)c 5 £ & 4 ¥4 ¢ 3 & s

>P\-

5 it & # % chlorogenic acid, gallic acid (/X & + & ) , protocatechuic
acid( 2 Bt ) % 5 #F £ 7 #2F 1 # it 2 ¥ ¥ (Rodriguez et al.,
1994 ) -

Rodriguez et al. (1994) #-200 ppm 1§ & ¥ 4 5 P4 i 40 &
o P o H g (b gk ok k& 99 BHA 4p 02 - Nandita et al. (2004 )
CR-F 2 ¥ RN/ NEE L LR LL 2T PR R tih
SRR 5 Y S N A E A A L el F O S
Katsanidis et al. (2001) * % -k 5 4 & F B 3|2 g &7 > Hin

FRapA Rk AF Bk PP E R E Y L 7
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FLNELEFALZTIP AR RAME G IR F N B FTE
(Rodriguez et al., 1998 )

—HA T o FEAG AL AR T > AR5 (1) BEE 2
o RP FHFUFSF(2) ikt A R o (3) A2 PR
"7k (cured flavor )o(4)F# ok B 5§ it fpc #r 4 4o £ & (warmed-over
flavor ) » 4 %] 4cit 4T (Cassens, 1995) :

LA T p 4

Ay e d AR ) L AHBL G b Y BRI - F
it (NO)» L 3wz 3¢ (myoglobin) % & » 25 % T al hovir 3
v (nitrosomyoglobin) 2_ %= ¢ ¢ % » A S 4c# 130-140°FpF » A5 % %
T2 LA e ¢ F (nitrosohemochrome) > & #: ¢ > s & & &k 4o

75

EC A O I
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NO, NO, 4 HNO,
(nitrate) (nitrite) (nitrous acid)
A J
NO
4+——myoglobin
lT .
NO-myoglobin

(nitrosomyoglobin, cured meat color)

2.3 4e bovk ( "Brk, cured flavor )

FOELER vk L Bed R AR (R 02 s

WHER L) d e m Fa TARBT A S USSP ok
3Frqlict 2 LA RA

£ & & # (Clostridium Botulinum) & /&% ~ # % < B+ (gram
positive) ~ A 7 felmpF o f % FF F H3TA 54 % (neurotoxin)
- fE AP FFEE S FA N U fedEE e 5 o ¢ 3k
SRR s Rl s MR E T BT R AR RAT S B AR
s IR vk e kS 3 4 Bl v o B ldeand d g4 Fgp X
7B RAArE G HRE IR M TAFAY e C Botulinum 3

G henitt o ok & FS2E L2 FF AR
4.5 iviEH
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LTApERA g PR -3 5 (NO)  &Eyveiadu B8 E
PPt g ¥ adupaAcE cag2eFi it v AR PR

pr o el 4eF & (warmed-over flavor ) °
(=) TApBER2Z AT
BE R A R AL 7 e W& 3B S HER R S Pl 2

Efrp o f A2 § Rtk o SR Fha P AT ki

oo R RTERFIHERIFAEAS? THRBORY

i =
: 1%
Iy

*

b

= BorAs 0 Ip Al FL 9= (nitrosamines ) o 37 A fA R AR E F

FoaipngiHdmos ZRES KR - (Cassensetal., 1979) -

R T R \

.

> NH+HNO, — >N NO+HO0

-

R R
secondary amine  ritrite mitrosamine

“fiv ik A & ¢ > N-nitrosopyrolidine £ N-nitroso-di-methylamine
SO B EF M T ARy o B2 A F2 5 thcﬂﬁﬁﬁk
B g i TR AR RAOBERE TR B8 LA A

MREE G WE 5 RS T F R % (mutagenic) 0 Flpt 2 G F R T

LA AL B A ey P g p R4 854w 5P (precursor)
TARBEE IR F RS S s PR RAERR Y A o

IR AR AR EARE Pl A epE T BRI RBE
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’"LI'/J m /];ﬁ fj’x ;fi‘lf?’ ’ﬁ’sfé ER —;; it /3; _&sm‘@_}g i = iz

¢ Tl Ayl -9 (nitrosomyoglobin) (4% » 2001) o I # &k € i

\\\

DR U B X SR (R Rl = CER ]
(NyO3) A it &) € fo= Bovid = BovF L2 4 & L phik o
R R R FHLARBL R R RIER LA R E
PREFTLE PR ARB AR WY i F e A
PRz B R0 LA AR AT L mS P L B e

£z - (40 1992)-

(2) RFLTABRIAT R

PR L p R GRERARLE S TARBAT AR T2 T
faT e s L)% g Nysdg e
P

2 ¢ ZRERREBETHBBLLE S §H 4 10 B > #1

3.pH & * pH EAXM G AR T P THRARTE ¢ %1
4, vep FagE v o S 0Fd F (red muscle) 2% ¢ B (white muscle)
348k pFF RS 2 9pE (glycogen ) H pH E i i & A
AR TEREI Mo
RO s T CR- IR 20 m*&ﬂ-f&‘@:kf&%io] edr o ¥

»
TARBATEY RPN RS R R S (5 1994) ¢
,\\ﬂités%

PRAR S AL BRI R PFHEE I ARLG P
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WEidFod Ayt s hag niv- 3 LR FP 4L
el pfl G ? NAF 2 PN E AR AR R

FELUL 1A mbl s B3 AR 25T kb 3 PR

B+

B3

P& (4R01992) ¢
é“§<“M%%”4%ﬁﬁb“i¢s¥%¢:$ﬁw éiﬁﬁﬂ’ﬁﬂca

RE S EENS A BR T ALAE (- ) 7 4% (domestic

gh’(

sausage ) : 4?4 A % (sausage)~ '@ 4 % (smoked sausage) ~ & 2 B
% (boiled sausage) > (= ) 524 % (dry sausage): A 'E'iz 4 %
(unsmoked dry sausage ) ~ “# 5z 4 % (smoked dry sausage) ~ iz
% % (boiled dry sausage ) » » #— &g % £ 304 % h— > LGP
R s SR U L R R TR A ]
0 KPS 2 S50 (B 0 1994) 0 i CAS B2 & Bikad| A4
AR ¥2 A € 1995) T & P ARG~ AF 3

GRER FRE, LEAE R RS LS T R GRS

Gh (FraB 4R € 1995)
DRE B AN A CAS BRS BHGERIR RS > A A G
BFEAES0%T i BAa30% T by FEREAIT%ILL o
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pleb s B e d el B f < *p%]‘ (E.coli) *+ Z > 50 MPN/g >
VAR E (Salmonella) 2 £ 5 ¢ § 53k /R (S aureus) & w3593

BRF s (R £4F ¢ 0 1995)

EHIARA G - AL A HEe TR LA A
IR 2R AR IR SR - R RF (AATAR) T
FoEIATY - 23T B 2RM (Agp) P BE it
EAEST I AU & W N s LR LI AR R PEHERE R R LR S I
*Ar - A Fe B F % ¢ (complex colloids system ) > — #E X fi
AW (matrix) > £d Bfody Feri A2 2% ki o 8¢
FF AL R T BRI S AR ER T
( Schut, 1976 ) -

i CAS B2 & s d| Ry (Frclz k4 € > 1995) &
TR EFRmMAS AT RIS EE R AFHE
Ricqd p 3 R F 14‘:‘:’%‘%1" AFRE S chxé SLHE
WE (A 2HE)-FRP O ERETO U BT ER Y
;ﬁvﬂ%%ﬁ*ﬁdﬁfﬁ-iﬁﬁ/»ﬁaw,&x¥$§27 ’fé?i?%'rigg‘j"
Ayt 7 g (free formaldehyde ) 22 % & £ 7 fF ( combined
formaldehyde) 7 & & 10ppm ™ F « A F &F > 6 > % F & (1)
oo BBE RN RE G e o R EERG R (2) &

S kA H B B GF (3)F D oAb k24 (4)
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EHBEFEASE (Frepbt g 1995)-
FWrimh Gt 8 s & CAS B s SRR R
Pk AR L 650 % TT oA iging A 250 % T o F0
Fe 25140 %t > AARIE &E40%7T o @ ficd foenif it
FN N oF (S 10° CFU/g 7™ ~ = %4 /¥ (Coliform) &
MPN/g 11T > @ B A iR L e 2 0 he % %48 B (Ecoli)~ i
L 7 (Salmonella) & £ % ¢ § § 37 (S aureus) =% 7 % 14

BrE B (Frcke bt ¢ 0 1995)
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B

4 & 4 (citrus fiber, CF) £ 5 & % & & (potato fiber, PF) 4
B ABIE G TR PR ARG S P ek 2 A

7[“ o

SN PR R S

Table 3. Specifications of citrus fiber

Product Herbacel AQ Plus Citrus Fiber
Fine whitish powder.
Description Plant fiber from citrus peels with neutral flavor and
taste.
Total dietary fiber content 88-93%
of which soluble 17-25%
Analytical Data Available carbohydrates max. 0.5 %
Ash 2.5-4.0%
Moisture max. 10 %
Microbiological TPC max. 1000 CFU/g
Data Yeasts and moulds max. 100 CFU/g
Color (L-value) 91 +/-1.5
Physical Data Sieve analysis (90 %) <250um

21 +/-4g water/ g

Water binding capacity dry substance

Declaration Citrus fiber

(FR &R SFmpF o)
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Lr o BAERARKE L

Table 4. Specifications of potato fiber

Potex Characteristic
Light, coarse ground power
Appearance with a particle size less than
1 mm.
Density 150-200kg/m’
Physio-chemical pH in 2 % slurry 5-7
properties Soluble in water No
oL . 12-15 g water / g dry
t t
Water binding capacity substance
Flash point > 150°C
%
Pectin and
Hemicellulose 47.0
Cellulose 23.0
Composition Fat 0.3
P Starch 12.0
Water 9.0
Protein 5.0
Ash 4.0

(FHR KR ABRRGFF AN )
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(=) htlgs2

Bptp A2 oo dig CAS BP HiRd@ L AR ep 2
ARy o fo e p —i“’ff% T e ghis s g % (TCA-22, Table
Model Grinder, Butcher boy, UK.) # * 12.5 mm 3% P 2_ % & % /&8
#3334 k4 (TL-520R, TIT, Taiwan) ¥ & % o 4 #p2r & K %k
B »+-20 @4 ik 1% (Medical Feezer, Sanyo, Japan ) ¥ » 2 {3 11 % 7
*» & #% (FELIX-CE, Freif, Germany ) *» & % 8§ mm’ 2_ % -] {4 » % 3¢
4 kfad A EE R o Bl s RopE (P EF R ) £
2R A e s o et v Bl k T AT o AT THBRE (&
xR de ) %E"P?,"j%ﬁ 1%~2% 2 CF (M 4a) &2 PF (5 &%
Ba) £71 e

Z) 1A
ARz ts R p ¥ NS (Cure mixer, RAMOM-35, Spain ) ¥ >

P

A . M2 3 — 7 M2 Py — A Ve 27 V) =
v r 8 R R AR (~ %/ B~ a&l“lail}’ﬁ LS IS I

Taiwan ) > L34 30 #)15 > LR T AHB - BRuka e~ a8 %
MM AREE AREE AL REE BT ASARAN Y 4 K
# (TL- 520R, TIT, Taiwan) * fizi% 4 % o

EREE 4R g B E YL (RS 1040, Risco, Ttaly ) # 0 12
TR RGEFTRHE A E R FER S U o A S N G
(BHBF L, &) 150 5% 35 [ FEHIIT 2R 2
AdgisfE N EASF > P rE 79 KR (R 5 Nyjs~ PEy 2
LLy > % & A % % 15 um/LDPE ~ 20 pm/LDPE 2 70 um > %5 & %
105 um » PA4E 8 A2 @ 0 2f) M E 3 & %4 (MULTIVAC,
A300/16, Germany ) # £ 7 £ E 3 & % 30 mbar & v > /4 FpF At
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4 k4a(LTI603, TKS, Taiwan) o & &i& (TR F &eF2 fo (2P 2> T
WHE 02462 8 FEFITFMHBEK > A E KA~ E
fakk @ ~ 3 ("Papcie ~ TARBART - Bk K40k =

BN X L ES 't
(- ) A
Mt 2 W LR B e ey Sl s

#%(TCA-22, Table Model Grinder, Butcher boy, U.K.)= 1 & (¢
65 mmIt P 2 RE) e F L R B AR S R (i
3.5 mm U B 2 dF ) pras2-20 2 4 o % (Medical Freezer,
Sanyo, Japan) # * o #7% ; Py de i A R (P 2 F g2 Bfe)
E2 A b xS W Bldrd 2 T A% FHBRE(R
E e ) %E?H?F‘t 1%~2%~3% 2. CF (¥ 5%) & PF (5§
PERE) £ 8o

(=) 412

#-Fv i 4 (Stephan, UMC 5, Germany)z. F & #hd% t MR i

fF

Fok#, (BL-20, TIT, Taiwan) #4F 3k -KE 5 M T o {57
AR E NS S e SRR LBIRE (AER B

L F SR S ) U ME R & 304508 0 B BT AR A
PRI S WS R Z - A2 - Bk o Rigle
FRE3OF RGN A AR A o2 - Rk s
Mk BB 30518 0 B FLIt 2 2 dp o WITIEARY R IRIS
MAF A 12 T &g A 3 % 2 (Nippi casing #230, Nippi, Japan )
RE TS UHE o A &S T E (KA-1990/220E, ASCA,
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Table 5. Formulation of Chinese-style sausage

Pork (lean:fat=4:1)

Ingredient %
Sugar 9.5
Monosodium glutamate 0.4
Sodium nitrite 0.015
Sodium erythorbate 0.05
Yuan paorin (polyphosphate) 0.3
White pepper powder 0.2
Liquorice powder 0.2
Chinese blended spice powder 0.2
Cinnamon powder 0.05
Rice wine 2
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Chinese-style sausage

Citrus fiber Potato fiber
(CF) ( PF)

Control 1 2 1 2

Samples for 0, 2, 4, 6 and 8 weeks storage at 4 for the
quality test

Bl= ~ ¢ 33 @& E 2R -

Fig. 2. The flow chart of experimental design for Chinese-style sausage.
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Germany ) ™ 40-42 7' 40 ~ 4815 %E (40-42 )20 A4 BF
R RETS RRISUETN60 A4 A SET YRR T2

EHBNIFRAF RFAREPFEINFEAF > I L8 K
2 (2+# % Ny;s PEy % LLy BB A % 5 15 pm/LDPE~20 um/LDPE
270 um > 5 R G 105 pm v ARG AP 0 L) NE R
24 (MULTIVAC, A300/16, Germany ) 44 & = & ® % & % 30 mbar
T3 oo AFEFE 4 B % #8(LTI603, TKS, Taiwan) ° A& 538 (7
RE&FEZ SR F305 02462 8 FEFIFFHESK
AT H A o R S Phkk e~ F OICERE S TARBARTE B

X AR = e
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Table 6. Formulation of frankfurter

Pork (lean:fat=3:1)

Ingredient %
Sugar 3.36
Monosodium glutamate 0.448
Sodium nitrite 0.0168
Yuan paorin (polyphosphate) 0.3
Sodium erythorbate 0.05
Ice 40
White pepper powder 0.224
Ginger powder 0.1
Garlic powder 0.1
Nutmeg powder 0.1
Coriander powder 0.1
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Frankfurter

Citrus fiber Potato fiber
(CF) (PF)
Control 1 2 3 1 2

Samples for 0, 2, 4, 6 and 8 weeks storage at 4 for
the quality test

R ARR G ERR AR -
Fig. 3. The flow chart of experimental design for frankfurter.
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LR i W IRt

(= ) - %= % & 17 (Proximate analysis ) : & A.O0.A.C.(1986)> /% >
> WA RIE 2 A SRk e s de ke sk A o2 £ F

B AT e

(=) AF (Yield%): f @S FRLm L EHFL 0 s A irD

o T 4 J—’;‘j ;l N EH - o 55 B N\ .
SR PEEEGLERAPEL P E AR kT

(=) "kiEH (Water activity, Aw ) : B~if £ k&3 R e fg ¢ 0 ok

75 140 #_ik ( Pawkit, Decagon, U.S.A)& = =t & & {8 £

() i%-k 4 (‘Water holding capacity » WHC ) : & Dagbjartsson and
Solberg (1972) = 2 ip| % 2 o B~ Sg A4 H2 2 M iifd 5
Foivp By % B 2t SOmMLPE gt 3 0 e~ 10g ek 5 0
FERIREAZ lmin- * 15 T 2 2000 xg 3t~ 10 min >
okt L - WHC Eg % 27 Fok? g5 -

od k&L HRSRE(Y

WHC ( %)= x 100

k&R E
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(7 ) v i- % %4 (Emulsion stability) : % Hughes et al. (1997) ¢ %
Sk MR GBI VR B25g A SOmLPE de F o
12 4000 rpm &tew 1 min > B 3270 FEHZ RBP4 30
min > £ 12 4000 rpm &~ 3 min > FH- ¢ E R (S B
£ - Total expressible fluid 7 4 +* (TEF %) g & # 75 5+ - % T

B i e

(o ¥g+ e ) — (B fg LRy )

TEF ( %) = x 100

HoaRE

(=) %2 FA#c (Total plate count, TPC) @ P~ 25 g & & 17 225 g &
A7k MR S % (Stomacher, Model 400, England ) 72

2~ &8s AR iy %% 1 plate count agar (Difco) > %
37 TR & 482 L R E B

nn'g.

;= #ic (FDA,1992) -

(= ) ™ ;¥ (Psychrophilic bacteria count) : B~ 25 g & & &
225 g & Fk 0 R EARJIZE (Stomacher, Model 400,
England) R &£ 2 A B RS § B8k T TH

10 = » 3+ % %2 = #ic (FDA, 1992) -

(~) 5 p& A¥k (Lactic acid bacteria ) @ B~ 25 g & 522 225 g & [
koo R F g2 B (Stomacher, Model 400, England ) 2 &
2 M AB 1S ﬁ—ﬁa\_ﬁg‘? Z# > 2 MRS agar (Merck) ** 37
T A& ARL2 o pF o Y ﬁfgﬂ/%\ﬁi (FDA, 1992) -
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(1) ¢ % (CIELab): B2 mfs? N4 5 8 2 HERE ~ 2 il
A% e e & F Lk (Color and color difference meter,
Model TC-1> K n T ¢ RV ¢4 > p &) BlzHE AR E (L

value )~ =4 & (avalue) %2 § ¢ & (bvalue) e

(+ ) pakk & (pH value) : % Ockerman (1985) = jx i3 :2p| % 2. >
B 25 g ikt » 225 mL ﬁ’?fﬁ’]\f—j%ﬁ’,&' £ 2 &40 ts 2 pH

meter ( MP230, Metter Toledo, Switzerland ) ip] T 2. °

(+- ) 2-F¥ v X (2-Thiobarbituric acid value, TBA value ) :
i Ockerman (1985) = ;2 B = 2. o ##B~ 10g % &2 f& &4 »
50mL 2. FAg-k 0 SmmR & 15 > 4~ 46mL 2 F Ak
3 mL 4N HCl > | mL & %=zE& > 5% i) ¢ % (Antifoam A,
Sigma ) 11 2 2~3 $f e 7 3% Kjedahl flask ¥ & 7 745 o Jc &
FAgRiE S0mL {5 > P~ 5 mL 2 F 4% 4 ~ 5 mL TBA |
(0.288 g Thiobarbituric acid ;% ** 500 mL 90 %2 7k ]ﬁfa"
Fe )0 AR R s 35 4B B RoRIL AR 10 Ak 0 1A
& sk B 3+ (Spectrophotometer, HITACHI U-2000, Japan ) &/
£ 538 nm T jplex sk & (Optical density, O.D.) » %% 2 O.D.

2

B & T o

(+z) AR AR YT (Residual nitrite level ) : & CNS 4,55 10888 »
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KT8 N6184 = j2 il T 2 o
R AH
l‘lwﬁg‘@/p/lg ?‘lﬁﬂﬁ’xé}t SOg /\%" IOOOmL /E,J(El ’/é\‘:ﬂv

Q&)
m °

fs

=

2B Ar PoIi4BF U4 106 g3k i@ & 100 mL e

3.AMKA B Pofsfh 4t 22 g 2 fisfik 3mL i3 ¥ok & & 100 mLe

4.% ¢ & A: Bopp 2 g 4ok 800 mL JE AGA RSBk 0 4ok
Frifg 100 mL £ 4c-k 2 1000 mL -

5%¢ B B: Pp e - @A 025 g 4eokiRfER & 250
mL > gt R R TRy S e o

6.% ¢ & C: kFifik 445mL £ 4 K 3 1000 mL -

PR E2 HhE 10 g 4ow FRRE4M B0k 5 mL 2 80°C -k 100
mL> & K 4e g 15 24804 Frd 3 4otk ASB & 2mL >
feok ZF 3 200 mL t4 iR Bk T R R o B Bk 20 mL
o5 M AIOML 2 54 ®H CI0mL R &£353 » L4 & d
B2mL>R&35 »#% 1044 4k %% 3 100 mL » »*
A& 540 nmpl T H S KR o Ry ITNO, R38R A 2
TR 2ZATE o
5 1 NO, (ppm) = C x 200/V x 100/m
C=d 8 & 57 £ 7 k2 T A E19E A (ug/ mL)
V=r %k B3P 2 AT B 2 ok B A (mL)

m=&HBELE(g)
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(.L

=) B F &% (Sensory evaluation ) : #-& &% >t 4 (SO-1100 >

FRPE o SAE) 11250 Ae#P SNA 20 A4 2 R AR A
B3N AR A2 NS d F S B3R L E
dov sk HOR CEE SPRA S SRR BRRR
734 (Cardelloetal., 1983 )« 34 &4 A 4] > 238 P 2 &
FEABAT L FR L ARERA I SER B L 5K
PR BRI SRS 09 LRDS SRR ] G RA
9 Simgr ;s EM ] SdEL 9 EEESRARS I AL 9
AteE s Al BRiCiE 09 FEE B RRIL SR

o9 E N BELAE T AEHR9 LEREE

(+» ) B i~ +7 (Texture profile analysis) @ #-Z & % *7 % §

(SO-1100> & PP & > 578 ) 12 250 A4 ® ;84 % 20 & 48 ~
ERWRARRAS 2B ASR TS 202 R R U
4 7 &% (Texture analyser TA-XT-plus, Stable micro system,
England ) fie & % HDP/BS 2. 7 3428 > $¥Hh SEF T+ &
it & 47 7375 (Texture profile analysis, TPA) » 14 10mm/sec 2. &
B Ll TIFE2ZHEE B (Test speed) » Bl TFEFHER I B
(Strain) X T 5 kB RNT5 %o TiE2Z 5 UEFERFHS
T@) » P TA &2 A B (Hardness) ~ 38+ (Springiness) ~ p %
2. (Cohesiveness) % r2 w1 (Chewiness) - Bz & & & F #
AT LS o AR o R RRGEE 2 T

A & (Hardness) : H ( Maximal force)
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n E M (Cohesiveness) = A,/A,
LA 'ﬁ. ( ElaStICItY) — Bg/Bl

vt wg- 4 (Chewiness) =Hx (A,/A;) x (B,/By)

I RRERPE AP

PR > B3E% (completely randomized design, CRD) 2. %)
W 3K 3t (split-split plot design) e ™M 7 f K2 L S8R 7 LR 5
3 % (main plot) > YBT3 PR 5 % (sub plot) o iB| 238 P #1718 2 #&
Al * SAS -3 E a8 (SAS, 2002) #as 45 0 3L — AP R 2
;¥ (GLM procedure ) {77 b a2 Bz Z B2 4p R R 2 > ¥ Uk
I3 T 3aiE (least -square mean ) P T VR A BT e T i5E 2 B L

50



Force
LIS
H
A1
v m
N | : : h\
Rl > T > Time
B1 B2
H%74 # A & (Hardness) : H ( Maximal force)
A %7 % F n & M (Cohesiveness) = A,/A;
B % 7 R s# 14 (Elasticity ) =B,/B,

et w4 (Chewiness) =Hx (A,/A;) x (B,/By)

Flw ~ fF s 4 ik A 452 R 424 o 8 o
Fig. 4. Standard curve of texture profile analysis.

( Szczesniak, 1975)
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L~ R%aHm

(= )~- 4= £ 445 (Proximateanalysis)~ & % (Yield) »
kB (Water activity )

Wﬂnw%ﬁ&%aigaﬁﬁ%ﬂﬁé%—%*ﬁi%g%
Lorg oo pok A G L eMENELE (p>0.05) ®CFePFH
THEy FWHRBEDRE - pfedky 2t g L e aky
ZR (p>005) e ibkd >  Lagai o ap-kit g
o AiESk TR ¥ CFEPF2 §ov T2 fgipanidh 7 £ 2 42 R T
#5.3 %I4T o NUER Y T‘tm’]ﬁ“v o B SR GRE a2 % F
SRR FeY FARTR AT G LG R A AL R e s IR E AL
te & R AJE e T 30 g dliciE (p<0.05) 0 WA A &
Ay hE SRR S o

AFD 0 L EAPIT IR X B P B THRB 2SR % (p
>0.05) s FHRAER R 4 0 A 55 K 4r 3% o Katsanidis et
al. (2001) #Mi-ReNS & F S Pdr i DA PP o BT T U A
A % - Hughes et al. (1997) 7 v oat fiber¥ cargheenan>t /2 ff 5. 45 3
B O VRS EFAELIH AT o

BFEE 5 M (polargroups) 7 % B R B & F RS A ST K
% 474 (Thebaudin et al., 1997; Schneeman, 1986 ) » e AZgZ% ¢ >

FAA S o CFRPFavkmiifofR e g gy L 8 -
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2 vah AR RRZEERZLIBAHEY NF Y- S s s AF 2K
A B
Table 7. Effects of different sources and concentrations of dietary fiber
additions on proximate composition, yield and water activity of

Chinese-style sausages

Items
Treatment - . : Ay
Moisture Crude protein Crude fat Ash  Yield
_____________________________ 0w
Control 46.98" 19.15° 20.67° 3.00° 83.68* 0.94°
CF1% 46.86" 18.76° 20.11° 3.01° 83.79° 0.94°
CF2% 47.59° 19.08" 19.01° 3.08" 84.44* 0.94°
PF 1% 48.30° 19.15° 19.13° 3.13*  84.22% 0.94°
PF 2% 47.44° 18.86" 20.22° 3.06" 84.58" 0.94°

CREFFARCIALRE L FLBEY (p<0.05)-

“*Different letters in the same column indicate significant difference (p<0.05) .
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(=) ~ 2 % v (Change of microorganism)

e A FhiRz ERZ M e8MAd TREFl8HY NE 5L
2 Rl BRI om0 A8 ART R R R F PR A e & By
Fentb 2 (p<0.05)> 3 43 > 0 F 4 SR w30V R 0
RS RS T HRES KF DR Ak f CF 2 %
AR MO 5 (p<005)’ Ko KRBT E R F
He2 A8 (p>0.05)- M F FRARH G5 kg »CF2 %" CF 1%
M (p<0.05)> @ PF ik R 502 AP 22 P& (p>0.05)-
Fred b RiREERLZESFMEL TRTE 8 HY S F g
B A B AR A o ¥ 43475 w3542 7.9 Log CFU/g>
T AORARETIIAR H 4TS RARY > m iR e ~CF 1 %
CF2%%% 63 % 8kt ™ enfia) v i LimFhd £ B4t
L e w6 o AT G I 0 R e R
Boo FMA S HREG KBS DRk B R Rl 0 B e
KR ey T OR Fkc AR (p>0.05)e M RIERE 5
%5 > CF2% CF 1% (p<0.05)> & PF ¢k & ¥ <8 F#ca
23 E¥F (p>0.05)-

FE (1986) k2 dp > B x e AP A H AR ad Ve

FAORBTAL cPRRE S A Y R Al X ASET
REYDLERFZ - c AFEHK? LS RARY D OFFLFEL > F
6 1% 8ikplicd £ARE (Bl- ) M IRFEKEFARN - F4 7
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KR ek 0 & ' MY L i 2 2 CF 2 %3P & (p<0.05); @ 4p
FPhim? FERZEHE R FLEIHEF (p>0.05)-
Fernandez-Ginies et al. (2003) 45 ¥ P % A % 50 p @51
A A7 2% o Rodriguez et al. (1998) 45 18 2% 4 524 2B kA
1o’/ mL)7% 40035 & AP & ArdI R LR F e o A g
de e 10 /mL 2T PERLE T o A RSP AE T A4 CF & PF &¥ 3¢
A5 ¢ F M % 0 P CF2% il F MR e > T
vo pH EF B o A3 pH EW T3 DR BB AR~ 3 & § 40K

(r=-0.89)> B pH " M X S L4 & DB P o

(=)~ pedk® (pH value)

B~2FG4? b hiREREAZE SR EEL TR BEHY
FA GG L F O B RM AR CF & PF g3+ BdepH @7
o PRk RARR § R pH T AR S (p<0.05) 0 Fl 5 i Ao iy
& 5kt e F o Grigelmo et al. (1999) i e b ghistiz
AR Y 03 pHES Kk g > Flofad 73 73 oty
T %% A@5%4p v o & Fernandez etal. (2003) H#-44 4 p % R;‘,’F
‘v I bologna 4 % ¥ fr& I % 0 F A LA A Z MR & AEEE
WAk EE R PRI § RN R AP g R D T
¢'% A& pHE Alesonetal., 2003 o & 8 ik pF 3 H AP > SEF

PR B 4 > & e pH B W B F T (p<0.05)c $MEH 0k
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Log CFU/g

4 | | | |
0 2 4 6 8
Storage time ( weeks )

—e—Control - =-CF1% --—-&-CF2% ——PF 1% *X— PF 2%

SRR/ kmz ERzZE e EA 4 TREEEF8RHY AN
B REZPE -

Fig. 5. Effects of different sources and concentrations of dietary fiber
additions on total microbial count of Chinese-style sausages

during storage at4  for 8 weeks.
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Log CFU/g

4 1 1 1 ]
0 2 4 6 8

Storage time ( weeks )

—+—Control -—=+-CF1% ---&-- CF2% —>—PF1% X— PF 2%

Bl ~h4a 2P RREERAZ B EA 4 TEIFF8EHYNAY
(2 ﬁ&& L

Fig. 6. Effects of different sources and concentrations of dietary fiber
additions on psychrophilic bacteria count of Chinese-style

sausages during storage at 4  for 8 weeks
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Log CFU/g

3 1 1 1 ]
0 2 4 6 8

Storage time ( weeks )

——Control -=+-CF1% ---&--CF2% —<«—PF1% X—PF 2%

@;‘ﬁ%%k%%ﬂkﬁif
FUpL i B o

Fig. 7. Effects of different sources and concentrations of dietary fiber

o

G4 TEEGF ST NAY

additions on lactic acid bacteria of Chinese-style sausages during

storage at 4  for 8 weeks
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pH & K30 H 8 @ e > TR R B o R T KR AR R g o
HAw CFfePF$pH e 5840 % > Ry B LR 28 F (p>0.05);
kBRI A 2 %r ot 1 %E G { MehpH o A or
FJ2 e pH E35M 4R E > £ % 0F 2 SArHREER N > 27 4
A AL R o v pH B SR A Bor pH et MR
PR E R o

FREpAAEZ AP AEETRY NIRRT - (575
1986) ° f 57 ¢h pH EA%ET 7 RlARiE & < S HwmpE2 £ (Mo
1992) > %Y #HREM S 0 &FchipH E&F > Fletfkd 44 £t
His g2 e 2% 0F2Z SR FIFEFAPE-E 2 L@ % pH E - CF
2% A B F MO R e (p<0.05) 7 F % 03k hpH B i)
PAlA AL o a4 dRER PFeopH BEEE G M 2T AR

Bt CF - » PF2%:hiF#ic M3 PF1 %0484 > e £ B 2 &g ¥ -
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ue

v al

p H

0 2 4 6 8

Storage time ( weeks )

—+—Control -=+-CF1% ---&--CF2% —«—PF1% X— PF 29

BIN B4 2 b kiRZ2 ERZ M aRBALCTIT: 8T 4%
fhdk e 2 B o

Fig. 8. Effects of different sources and concentrations of dietary fiber
additions on pH-value of Chinese-style sausages during storage at

4°C for 8 weeks.
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(w)~2-g® W& peE (2-Thiobarbituric acid value, TBA
value)

TBA B 5" i3 Pppcfe R 2 dpth > B4R & 7 3 1 Bpcd
EoRL s R RREERZEIFEEL TRFE 8EHY I
A5 MFpEZ B REET A8 TBA Bx AFY
Bdvo b% SWPFET|B . ¥ 242D ¥ 8 HE LG P HTBA
2 @4 CF& PF % M 4t - CF1% % PF 1 %% " 4 TBA
B A% (p>0.05)> CF2% % PF2%" M TBA e £ R &% (p
<0.05)° Fhrgint ARG w gt B LR BF (p>0.05)-

E (1986) 27 E 3¢ K MEpT R A S TBA @t 27
B0 FIMBE T IEEF F REF A N R REE TR
Malonaldehyde 1% B~ 8 j& % » F]pt A 3E% 2 ¥ 8 ik pF TBA &7 "% i<
IR o — g WE2 TBA BFE3 1.0 2 pF o A UEF &%
e 2 2% 31 L px (Ockerman, 1985 ) - Fernandez-Ginies et al. (2003 )
R P % pi;‘;‘]t 4t 3 Bolona 4 % ¥ &1 £ 3 #u3 it gk > Joetal

(2004) #-i2 2%3*’54#&%%‘:ﬁéﬂ~§9"#;‘7‘jt4c 0.1 %23 FpE &7 F%
AEwmA LR AR AR A AR A AR FEAR P
F*g 95 % it eI % o Gorinstein (2001) PdR £ FF HF R LR 7 o
Fitamrck > ¥ AR B 4RF L4 5)4e ¢ flavonoids, polyphenol,
carotenes 1§ 5 o 4 1 ¢ ¢ flavonoids B by i v g
A fep d E;‘}Fi“,f | (Benavente et al., 1997 ) - Katsanidis et al. (2001 )
tp SRR NS 2 E F B L B $F (Y e0iE* > Nandita et al.

(2004) #w4eF teni®r 1 8 & 540 % 4 554 ¢ fspt (phenolic
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0.055

0.045

0.035

O.D. value

0.025

0.015 ' ' ' :
0 2 4 6 8

Storage time ( weeks )

—+—Control -=+-CF1% ---&k-- CF2% —<—PF1% X— PF 2%

B4 7',"]:4‘:7» FRimz ERZHEGHREEL TR 8FHY N F 5 2-
FeT b L E 2 B

Fig. 9. Effects of different sources and concentrations of dietary fiber

additions on TBA-value of Chinese-style sausages during storage at

4 for 8 weeks.
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acids) ez e o B E A X B3P 4 & anfsdf it & 4 5 chlorogenic

acid, gallic acid (X & + fi2 ) , protocatechuic acid ( R S22 & ) > &

P

-

CEF LGy a2 F (Rodriguez et al., 1994) o @ A 3¢5 5%
RET O CFAPF2YY N4 5w Rt g tppe FiokRid 2%

Tk B E o

() ~¢ &% (Changeof color)
B Gt R RRERRZ S SR REL TR EHY

(lightness ) » § L @A%<

B TR
D
>y
X
7
\3;
S
Qe
i
(*é—
o
.“"—."l'\
pa
=1y
0y
Qe
fE

(redness) > A%+ 27 & F R MR hpEd 1 a b EiF ¢ &
(yellowness) > b BEAXB % 7 & & Fppd AXBF J o A% ¢ chf iz d
Ak Ed AR I e NN S R ke R
Lo T Al v iz d > AR SRR T A 4 ’?ﬁ‘

( nitrosohemochrome ) °

" A e kR a kg o 7 4v PF &8 CF ehu® w8 L

R HREeEs LB AHF (p>0.05)0m m‘flt%u;‘}éli kg 1%

%10 %53 B APt (p>0.05) ¢
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ha BT REFALE (p>0.05)-
YehhbE e o UPFemb kg 2 His 2l B2 2kF (p
>0.05) &F ¥ A AF 5 Feeh PE AT oG dak
#Z 7 24 ¢ % ¢ 3 flavonoids, polyphenol, carotenes ¢ :
A CF RIS S & A it CF gl ot b g 274t
H¥ (p>005) LAl BpEFrs R RF Db E > » L7 G s
% ek += (Fernandez et al., 2004 ) -
Fernandez et al. (2003) 145z @0 4f p % & 4¢ » bologna 3
W BRI ASSL EHRE T ARRY 9 hR AR P g
BT R T ERB ca ETER TG T o &G 7 hepr B Fg it
g3t o Aleson F A AT M4 @A R FEOREN A (lemon
M%@)E%ﬁﬁiﬁﬁé%ﬁ?%%am’ﬂr“%&ﬁ%ﬁ’?
g Fle AR FAY TSI P T 5 BZRF a B
(Aleson et al., 2003 ) - Hughes et al. (1997) #-3 & G 4c KB X2
WrAm g e aiaigiss ¢/ A Z2 5L EX" MalE - Yilmazand
Daglioglu (2003 ) ' # &4 4 Bt pb 3 @ R0 ik > ¢ B &2 5 L

Efcb EXE i a im0 2 A ERTEEP
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48

L value

40 1 1 1 |
0 2 4 6 8

Storage time ( weeks )

—e—Control - =+-CF1% ---&-CF2% ——PF 1% X— PF 2%

B+ ‘},"jtéc% Phkimz Rz adand TEFF8EHY Y
RREELRE -
Fig. 10. Effects of different sources and concentrations of dietary fiber
additions on L-value of Chinese-style sausages during storage at 4

°C for 8 weeks.
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a value

Storage time ( weeks )

—o—Control - =+-CF1% ---&-CF2% ——PF 1% X— PF 2%

FL- Ghed b RRERR2ZESREEL TR 8EHY G
Bid B2 P
Fig. 11. Effects of different sources and concentrations of dietary fiber

additions on a-value of Chinese-style sausages during storage at 4
“C for 8 weeks.
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b value

Storage time ( weeks )

——Control -=+-CF1% ---&--CF2% —«—PF1% X— PF 2%

Blt- s r2 bk Rz ERZEa8MA 4 TEFE 8k N4
B d B2
Fig. 12. Effects of different sources and concentrations of dietary fiber
additions on b-value of Chinese-style sausages storage at 4°C for 8

weeks.
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(=) T pe@s T (Resdual nitritelevel )

W= ifar bRz kR a8 EEd TIFESEPR
He A4S LA RAR T E 2 PR L e T RBARTELFIT S
PERY A B F T "% (p<<0.05) i&# Ockerman and Kuo (1982) ##3 2

8RR ATOR A E 4R E (1992) B S aETg g

Wi

FoLARBATE TELTRRI-F L At E U SR
7 ‘v CF & PF e e B F iR 2™ (p<0.05)> 27 X
B A R R LR RAEF (p>0.05) A% LAPPR
BRRE S BRBARE 0 M pH AR > THRBART 8 pH =
LB (r=0.79)° Cassens (1979) 45 I LA e B % 92 k& ~ pH
Efrte AU R BB o pH ERMPF L AR T Jupb o TAHREA
AT EREE M gk e o flavonoids ~ polyphenol % 754 it
& 4 ( bioactivity compound ) » £ 5 % M I AL B A T P a%
( Fernandez et al., 2003; Aleson et al., 2003 ) o
MerE (1975) 4o Joseph (1979) 2473 ¢ N4 B frd 4 p @5
PTG R RARR > TAHRPRATE TR PR AR Y A
HenL ARG £ 9 & 150ppm =+ i Wi kAL o LA
AR TEEELFIF ST S M 2 K3 s F4E8 70 ppm (Fh
£ 1992) A% CABAARTELLRE - THMBE A %
Wos 8 Gl R R d R AR A P R T A8

P LA TAANEF oA AL A &Y L ORI
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ppm

0 1 1 1 ]
0 2 4 6 8

Storage time ( weeks )

—+—Control -=+-CF1% ---&-CF2% —«—PF1% X— PF 2%

Btz A% 2k RR2 ERZHEaRAAEL Tz 8P N4
BLTHBRARTEZRT
Fig. 13. Effects of different sources and concentrations of dietary fiber
additions on residual nitrite level of Chinese-style sausages
during storage at 4  for 8 weeks.
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(% 22002)° & % 87 i 4 PF & CF % ic ' A &7 LAk

AE 0 ¥R H A A% (nitrosamines ) A5 & (7 5 o

(=)~ g F & (Sensory evaluation )

P4 GGRA R RRZRRZE SR XA SR T R

RS

NG RRY 6 X BRE AR A LS Aud § %2 5

\

T\

TR LA F RS R CEUR SRR SR R R
RT3 (Cardelloetal., 1983 ) 3= k4 A4 FrA 5 L H S B
Adihfvk ol %09 Stk B ZMERBERRITRYNEY
2. ¢ %1 AR 9 FRi R SN RR Y F REFATR X i
Bl G1RA 09 SR RGN RBRENNEF SRS 01 5
BAL 09 FHiE; S SRiEiE9 SRR R
WARY TR X P EM AR 0 1 SHRK 9 SRR REX R AN
TR E e 0 1 SRR 9 G fRE B
FARMUPF2 %EAREW e > LHEHL s FehE B T3
2% (p>0.05)> %+ CF 4 PF m,, A EF P AR e hppd
ELG G L EESPIT RILCF 1 %G M@ As > A AV a il

gt g EREAREDER IHRES RF Dald o AR

36 00 CF2 %@ A b @ o aASL e T 0@ S HRE R
ERFEFRES A Lo BROL B X IHF (p>0.05) L4

L R ER A LBREAEE (p>0.05) MRS H 0 L w2
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R BRI 28F (p>005) B uHREEEF » 27 BV i
CRBRVEAE R e P H GG 0 L ER LB Y AT (p>
0.05) 4t EHE > 5L £ 4 50 KA st RS
WA Sk A ferg B £ (RS ) Mo R BBEARIT o b R

FERDLRALAKF (p>0.05) > 4 CF if & i ehigft
(p>0.05) ¥ ¢h ARBmE R 6 2 Ap il &P‘F/] b D %Il N
A CF&PFr #RBXAAFHE > © U PF2%7 &g ilf A o

1 (1992) @Rmgrdaz 7 e AW 10 % > R &R R

TR TR R R S B g GEp Wik
S SLEENNE R E Sl R e S R s SR

$ (5 »2003) - Fernandez-Lopez et al. (2004 ) #-4 # % A Yilmaz
and Daglioglu (2003) ™ & $# & A BN p 1 ¢ 520 %P9 - B % &
TFHAHARIT RS AR PR BRI R AR FRE &

R R AR L o
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FASCFENIRRRBEERZLILAFY NS EREHEI Z2RBE
Table 8. Effects of different sources and concentrations of dietary fiber
additions on color of Chinese-style sausages after cook

Color
Treatment
L a b

Control 47.67° 4.64* 11.28°
CF 1% 50.84° 4.08° 11.54°
CF 2 % 52.00° 4.29° 12.96°
PF 1 % 51.40% 4.27% 11.68°
PF 2 % 49.76™ 4.44% 12.37°

CR ARt AR I AAELRLEEF (p<0.05)-

** Different letters in the same column indicate significant difference (p<0.05) .
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24 AR RREERZESRAHEY N AR T ATl B
Table 9. Effects of different sources and concentrations of dietary fiber additions on sensory evaluation of

Chinese-style sausages

Items™
Treatment Odor Color Texture = Tenderness  Juiciness Flavor Overall acceptability
Control 5.81° 5.00" 5.25° 5.50° 4.94° 6.00" 5.63"
CF1% 5.38" 4.95° 5.75° 5.25% 4.88" 5.75% 5.63"
CF2% 5.94% 5.13% 6.06" 5.13% 4.75° 5.55% 5.56"
PF 1 % 5.94% 5.13% 5.25° 5.13% 4.88" 5.63" 5.56"
PF 2 % 6.00" 5.56" 6.25° 5.00" 4.75° 6.00" 5.69°

MEek 1=t 9=E G § % I=R 9=HRIR B 1=B A 9=iE i S MR 1= 9=1R¥E; P I=RITE
9=tk % 7+ 5 hvk 1=f&ik > 9=tk ; BELE 1=EHAR =P -

A0dor : 1=extremely bland, 9= extremely intense; Color : l=extremely light, 9= extremely dark; Texture : 1=extremely bad, 9=
extremely fine; Tenderness : 1=extremely to ugh, 9= extremely tender; Juiciness : 1=extremely dry, 9= extremely juicy; Flavor :

I=extremely bland, 9= extremely intense; Overall acceptability : 1=extremely dislike, 9= extremely like.
CREFT AR FALAEZFLBEF (p<0.05)-

““ Different letters in the same column indicate significant difference (p<0.05) .
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(~)~ Fd #5247 (Textureprofileanalysis)

T de b 247 ot e R BT 117 2 50 R XA S2
AR SPRE B g SPF DWW 2R TR %35
Rz T pl Lot o ERR R IRRRZERLG 4
He R4S et A2 B LTk Lol R S HRA FTF D
B4R S5 T PF1%E B Rt eFIE2HF (p
>0.05) BRF &EFORURAR Y R T IR R AP0 o 3B
{hdp A R T 0h 4 12 Bk b S TR AL SRR TR Sl
B PF 1 %8 » PF %k % - & mchdicdps 4p i (p<0.05)° p R
Brumedb s w2Hdis el B 28HF (p>0.05) &7 %4
CF & PF 5 "# M & &% ¥ 2 48% > Dawkins etal. (1999) 48 £ 45 1 >

BEEA RN LI A $E A SR E D T4 E R
S AR P op R aFEER o S g o R EHEF R
CF1% a3 te@AR228F¥ (p>0.05)- Todd et al. (1989)
A ARl L B Y BRI R § N A A
B0 RERATAR R o R Av R e SRR D IS € 3 S s > N R g
2% + o Fernandez-Lopez et al. (2004 ) in P,ﬂ]‘ SurdE gk st g 5L
€A SRA 0 2y MR s N R o s IR g o SR E AR

—_

AP A4 CF & PF 3 %A B8 Fawadd adfd > 38R
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Table 10. Effects of different sources and concentrations of dietary fiber

additions on texture profile analysis of Chinese-style sausages

Items
Treatment Hardness  Springiness  Cohesiveness  Chewiness
(g) (g)

Control 7570 ° 0.799 * 0.433° 2799 °
CF1% 7443 * 0.813° 0.414° 2359 °
CF2% 7677 ° 0.796 * 0.422° 2530 *
PF 1% 7884 ° 0.791° 0.422° 2597
PF 2 % 7330 ° 0.815° 0.406 ° 2426

CR ARt AR I AAEZRLEEF (p<0.05)-

** Different letters in the same column indicate significant difference (p<0.05) .
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S E RS

(= )~—- 4= 4 445 (Proximateanalysis)~ 2 % (Yield) -
kB (Water activity )

Fred b RiRE RR 2 SRAHEFLARE Y - A s 2R
Bhrd L - 917 0 kA3 H MCF2% 5 5™ PF 1 %E B » (& B4y
R EBCFAPFR Y 2 £ 8 (p>005)° adedv 7 1 04t
Pl F o G 4eCFj "% Mge o 5% > P CF3%EHF LR (p<
0.05); PF e o g% e Foo o T "ziif]: de ik B e @ tE I o ey
PR EERF (p<0.05) F4cCF{ePFY § 3 ¥ isfe %59 (p<
0.05) 2 M 4e ik R H 4o G "% MR (p>0.05) &2 4R e dp vt
Al kRS SRES GRS A A IRFORF (p>
0.05)° CFEPFZ k81 » 2 & A S kit &4 » 973 Fv T2 505
Wb AEREFARA F O E AR 0 SR T Rk A A N
oo e BB AR T g RIS R e ARG et 67
BRI EFREETZ % AF DR L EAPT > RS XA

#7118 9 o Hughes et al. (1997) 7 i 4voat fiber¥? cargheenan>t j f7 i

Wwh Y VRS ‘w‘k%i?i‘éﬁc % » fe Claus and Hunt (1991)

dph iy~ F ka2 bologna ¥ ,;]‘ 4 DuoFiber ~ oat fiber ~ pea fiber 3=
BAELAELRE - RiFE 5 ’ggga;;ﬁzé‘:CFﬁPF;‘;ﬂ;%g%g
|

]
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Table 11. Effects of different sources and concentrations of dietary fiber

additions on proximate composition, yield and water activity of

frankfurters
Treatment - - Items - A,
Moisture Crude protein Crude fat Ash  Yield
_____________________________ S
Control 62.14% 14.34° 17.63* 243" 91.13* 0.96
CF 1% 62.59% 14.24% 17.11° 2.42°  91.09* 0.96
CF2 % 61.89% 14.21% 16.98™  2.44* 90.75* 0.96
CF 3 % 61.73° 13.87° 1691 242 91.44* 0.96°
PF 1 % 63.32° 14.12% 17.10° 2.40° 91.13* 0.96
PF 2 % 62.29% 13.92% 16.75° 2.40°  92.11* 0.96
PF 3 % 62.14" 13.89° 16.74° 245 90.77* 0.96

CR At AR I AAE LR LEEF (p<0.05)-

¢ Different letters in the same column indicate significant difference (p<0.05) .
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(2) ~ ok 2 iz 2

AL SRR RRERRZE SR AR LR Rk
42 v & T4 2 5 - Total expressible fluid 7 4 - (TEF %) f % %
FAR G A ERETEF G4 CF & PF R R K e o 7
Foit & LA ARF o et DR 2 %0 ISR Ep ] gE A
BEE (p<0.05): @ 2 %23 %2 LB 7% (p<0.05)-
kA 35 o 5?124\: CF & PF 7 R if-k 4 i oc (p<0.05) - “§ ¥ ik
Boenif4r o k4 B EI CF2% ~CF3%% PF3 % &4
PRafprE I BEFE (p<0.05) wiplk kiR § 58852 % 3%
S EARAEFE (p>0.05)-

BOERAEE G Lo R s OB Ao RTR R PAER 0 Pl R 0
woF ECE o T Mgt 2 Bk (5B, 1990; Glicksman, 1982 ) o+ 384
R SRET A B VR TREEERBREF SRR RS

F Ao gt it % g 2 1% (Sanderson, 1981 ) Hughes etal. (1997)
7 *v oat fiber £ cargheenan **i% ff 5464 % ¢ o F U H{ 4o ok 4 2 R

L 7

Z x4 o
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Table 12. Effects of different sources and concentrations of dietary fiber

additions on water holding capacity and emulsion stability of

frankfurters
Items
Treatment - — - -
Emulsion stability ( TEF % ) Water holding capacity
Control 2.64% 41.66°
CF 1% 2.59% 42.22%
CF 2 % 247" 42.68°
CF 3 % 2.38° 43.16°
PF 1 % 2.68" 41.82°
PF 2 % 2.45" 42.08"™
PF 3 % 2.39¢ 42.38%

CRERF AR FAAALRLBEF (p<0.05)-

“*Different letters in the same column indicate significant difference (p<0.05) .
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(2 ) ~#2 # % it (Change of microorganism)

CFU/g "1™ o fEaflA 5 » i 4 CF &2 PF A2 £ P4 27 4
¥ (p>0.05): @ ;‘flwc;‘féiiiﬁ*ﬁvg;ﬂz ¥ (p>0.05) &® ;4
i ezEBk ¥ o 4 CF 28 PF 7~ 44k 4 4 & 3 ¥ 32 % - Fernandez et al.
(2003)3‘F, D R A R B &+ & Fr ¥ 2o Rodriguez et al.
(1998) 4p 1 B 6 F L Foop B kR (100 /mL) 4o % 4
P B G e LIS ek 0 MER (100 /mL T ) pra
FE s c 2 W nimd B ark ARG - 2 okEl e 0.96-097 0 @ -

BOMOKIER L 0900 T Rk W AARS B2 ki

E

3 . =, 27
J%;’i,émﬁf]ini O

o
[ER

Eridrdlicd phd £ 2o iBa S ot RE T @ F A% F

N A 24 N —+ i3 & 5 -~ a7 <r 2
Arrte o MEZRe K2 o LA K2 BT oL BAER e K

WHFBismAi2 pra R R HE (Mm% > 199%) -

(z) ~peski@E (pHvalue)

F-2 &A%k hoR2 ERZGGHAE L TRFE8H
EWARE SRk E2 B x4 CFX PF ¢ g ¥ M pH & (p<
0.05)° 4plF ke iferg G4 CF 4k RARB ~pH BT A% 5
PF1%22%L B3 % » FRFGHFparg e R amite pH &

FESTHRE BT i E b o S BT R I TR
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Storage time ( weeks )

—— Control - -CF1% ---k-- CF2% ->%-CF3%
—*%—PF 1% ——PF 2% +  PF 3%
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T RT T 8 IF ¥ AR
Fig. 14. Effects of different sources and concentrations of dietary fiber

additions on total microbial counts of frankfurters during storage at
4 for 8 weeks.
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Storage time ( weeks )
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B Redk B2 B o

Fig. 15. Effects of different sources and concentrations of dietary fiber
additions on pH-value of frankfurters during storage at 4  for 8

weeks.
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Fernandez et al. (2003) #-4#41f p % & /,91‘ ‘¢ 3 Bologna % % ¥ 4ra g

Mg T AR L M N R A R E Rk aka
ek IR RIS S

b

“ % ¢ % i< & & pH & ( Aleson et

al., 2003 - Grigelmo etal. (1999) F4cdtF B A E fictm 4 % ¢ o
4 pH (B TR R 0 22 A RER A Ap 02 o
BP R aEs% Y o pH ERERT IR A TR 0 4B AR

DS FAORE AR E AR S pH BRI LR 6

PR L ey R 2P enldp? T R HR R 0
fF 2 MR FT R F Y 24 Log CFU/g 1T o

(F )~2-% = vk pe e (2-Thiobarbituric acid value, TBA
value)
TBA B 5P 3§ PRpcARR 2 dpth > EAXG &7 F 1 ppcdd i

o B+t 7—»//] hed P RiREERZE GRAA4CT R 8 kY2

WA ARd B4 MR BB 1 F b KR S8 %a = > 4 CF

3 PFehTBA &% 8 %\ ¥k e (p<005)°'1 s4vER @ %0 CF

1%7% " S TBA weig# > CF2%% CF3%- 4 M 437 ¥ i

R E KON E (p<0.05) > @ A FEAE PF #y

WELREE
R FMNHR R (p<0.05) o *3E% TBA E30p7 3 8 B M3

0.05> TBA & & AR ieadF g2 F 4F LR 4T

TBA Hpla g “prord Sehd AL » 2 v au b g W pdrd &

o BF A SA - AR A R

HP o MRS R o 3RS
(1986) # 7 £ % ¢

5o 4

&y
pa:
=
ZE\
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Fig. 16. Effects of different sources and concentrations of dietary fiber
additions on TBA-value of frankfurters during storage at 4  for 8

weeks.
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BIrEGE 5 RiEF V54 L@ FRA fEE F M - Fernandez-Ginies
etal.(2003) 4 1§ 4% M 4c » bologna 4 % » 2 Gorinstein et al. (2001)
SR L HMPRAL G T LAtk > TR L L RF o
v : flavonoids, polyphenol, carotenes 7382 %F - Aleson et al. (2003)
#®_¥EY % 4 (lemon albedo) 7 4‘:_L#cﬁw2§ A - PR 3 3]
it o Joetal. (2004) #-4 i 37 °% ey ﬁé}i k= /?J‘ ‘v 0.1 %32 % B #
MY R A R AR A R A AT RS
F I A frd) P s & i il % o Katsanidis et al. (2001 ) dpdimioking
PEFTH L P L f *hit > Nandita et al. (2004) 4 ¢
BeELbabapig? By Lo gl R A B EL ST
¥ ¢ B e (phenolic acids ) e717% f > FIP 4R AR 5 AT@ 0 X ZRpg i &) o

ZEET TS FE LS R e

(=) ~ ¢ %% (Changeof color)

B F G skt R RREERZFIRER 4 PFRYRH
AR A S Loas bEaBAiscB Lt -1 L4 cLiEdT R
B > g LE&AAF 272 Fappd &L aidnid B B4%

XA TASETRR GRS A bELFS B b EARE LT A KD
PR AR d o

OEIJ43‘$E§%5_ELLIE'15‘ ﬁr]———[ ’ "374—&]9&’1‘ lﬁ—[uﬁz o
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FHEF 2R KRR RY FRELE SHRBEp > CF 2
PF $ 2 38 ¥ (p<0.05)° A& #7if+c2 CF 2 PF Rt A& L
f,ﬁ_fjfa% kbR A S pH ERM 2 FE R L ERE 0 AR
Y pH BT RS LE S L Aph (r=0.66) Fieghiait Ll

EK’I«LL‘E—?%K" LP’#BFF’X,E{(W‘J@?!%‘Q’_ _‘97@7/9\4‘3

= »
o

ERMEI AR SE L @453 (p>0.05)-

bafsd o A0 A3 HANT 6T E o ke CF o
a BT RRM L HReL B 2HF (p>0.05) m CF /,T
Sk R¥a BT 4 0 BB ELE (p>0.05)¢ i e PF et

waEHHBReL R AT (p>005) FHa 2 4 KSR g o

BopH EHRFPIE i (%5 51994 ; MigrF > 1989) Aigzh
Fird s A pH BRI 7L R a BRI T E o

FOAAbED G AFRIFYREREG RMHT I E AP
fookimeni M RAcERARG A D EARG 0 ¥ R4 2%
ok el B ERE (p<005) 2 F kiheogaz F> £ 87
BF (p>0.05) PF 22T ie st Fhdchp i 33544
% ¢ 3% flavonoids, polyphenol, carotenes ¢ i3 = b &+ = - CF kit &

v d ok s #e CF Tl e b EEHRELRETHEEF (p>0.05)>

—\

AEBIFSEFIRFOD B " A3 EFI ZIRE
(Fernandez et al., 2004 ) -
Fernandez et al. (2003) r/#{4f # % & 4c » bologna 4 % » % % kv

LE#HRSB > Ta 28890 d g 09k r‘ﬁ/J e dtsatE L,JP—F—:
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Fig. 17. Effects of different sources and concentrations of dietary fiber
additions on L-value of Frankfurters during storage at 4°C for 8

weeks.
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Fig. 18. Effects of different sources and concentrations of dietary fiber
additions on a-value of Frankfurters during storage at 4°C for 8

weeks.
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Fig. 19. Effects of different sources and concentrations of dietary fiber
additions on b-value of Frankfurters during storage at 4°C for 8

weeks.
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e A /7]‘ o3 B Rl k-9 (myoglobin) frf A iz v
(nitrosomyoglobin ) ¥ 5 » £ 5 Fug it ch3c % o Aleson et al. (2003 )
#R¥HFM % A (lemon albedo) i Focd R HY o FMaEitpT s
Hp T @&»?ﬁ{%AﬂAj L L g B R Ao R T
A 4 ARl B 3 Rt 4 ond ) - Hughes etal. (1997) #-3: & 4
BACRBPREFRAGA S A ik ¢ RBASE L BEXM a
& ° Yilmaz and Daglioglu (2003 ) 12 # & $x g B\ b 1 @ R4 2595 >

gRBASFLEfDET S Mall » HARKDGEAPI -

(=) ~ TAE®A ¥ (Residual nitritelevel)

%]—: F"/’J 4‘17'}1":';\/}%75‘/};)27@‘?‘%” 4 TET—I‘?g—‘}f%éﬁf
EWAAEA S THRAATE LT L e HEAA T R

FRERR oA BF T (p<0.05)> ¥ Mt s FHEE 70 ppm (% § o
i#¥? Ockerman and Kuo (1982) > % (1996) > % (1992) %=
TEFEPIOCLTABRBARTE T EATRRS -5 g Sy it
BT

”}J‘ feid AR AT B IORCHR R 0 2k kihakar 5 CF
i 2% A E DA R BF (p<0.05) PF 7 "% ML A ik B A
TR E > A R EREZ FIB AT (p>0.05) Mgk LA
BATEEFIT R om0 e F (1975) v Joseph (1979)
AT P N Aed g W E R RPTSEARE TARRIARATE
T rEA%P- o Cassens (1979) dp N A BRI ER ~ pH Efote
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Fig. 20. Effects of different sources and concentrations of dietary fiber
additions on residual nitrite level of Frankfurters during storage

after 4 for 8 weeks.
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Wmkif o 1 54409 SR AR

MERPERS pH ERMEFLT AR R TARRIRYTE

b e A UHRESpH BB T LA BEAT Y A

# o CF& PR MEARBAT ST - BFF - 7 i Lamd

11 flavonoids, polyphenol % &+ i & # (bioactivity compound )

A I AL B 2§ <4 22 (Fernandez et al., 2003; Aleson et al.,2003 ) -

(~) ~ B 7 &3 (Sensory evaluation)

+
1~

SRR RARERRLZESRAHEFIAREGE T

SRR AR SR L 8 R A 6 A ud i
SR S RS R RS T IR SRR

AR RER RETIEA (Cardello etal., 1983 )

iR AR A
ZT é')]’égﬁ’i"—r"p/fwfmﬁﬁé%75/&"1,?’}@/%\ 9 F i

WeR ZUPHRR Yy g REFrR S 4 o1 LA 09 5 deip; 2k
AP RBEZMNEFSN G 0]l SHA I ZERES MRS A
R4 () B %K‘zgf%\zzﬁttb higdand > 1 5L > 9 SRl
ANl AREciE 9 AR S 0 RovR G AR RAEARY YR X P

2R ¥ A me T

I3 EHR 9 58T -

P53 BF (p>0.05)> @ e CF §i# A%
o B LB bR

4 BB FEA

F

BEG AREA G U PF 3 %G bR ni@A o HApk w2 BEA

EpEd BGY 0 b S enf
ENCER ¥ ReELSEM™ A PF2 %
KL AR SR UL LR Y
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BME >p>0.05) 27 Mp RBEREF KhBamg S H B FN A
FeRL AT EdgR (p>0.05)° MR G > L EeFa
A3 T2 8¥F (p>0.05) 1R efcCF3 %i¥ A\ﬁma»,,J S N
RE 2 RERDBRE HEARAEZEFPE (p>0.05) iz4 7 R iase
REIARJTRAS R F gR I TR FPRTH S 2G  CF3%
18 4 B o PF "k B P 4 0 5 1 3 4o 0B (p>0.05)
e CFRlI4p7 » fREA 3 PR CFE  $peie 575w L 857 B F
(p>0.05)  fesBi2 3t » v/ 4fp8 ke 74 B 0% o e CF & PF ¥ ¢
H4esE (p<0.05)° PF “Eik B e 4 o SEM G 3 e A8 % (p>
0.05)> & CF R 4e 2 %p g o e A 304 » PR id A i
x4 CF & PF % ¢ Hi4c N B4 o PRAEIE B e e > N B4 F 3 4o e
%4 (p>0.05)> v CF B2 7 te 2 %Yl F o frsid it K Ap 1 o T
For kTSR R B R RSt § PR EA R
EFF I AR LB HREFTSA BN Lie2 Bl BT

BE (p>0.05)c ehrek b 22 FFEA LRI LB 28E (p

)"

>005) Vb AL RS G R FA4 3 M2 > 12 PF3 %k
o CF2%% 2 » - 2y HF B HRBRE (p<0.05)° 2 b kiR
Gz X R REE(p>0.05) & T3@ A 3@ e (p>0.05)0
PF Sk B e 4o > SL3% % A § H e e0aB% (p>0.05) > e CF R
e 2%H® om CF3 %7 e F] 5 A p B i RA o
Chang and Carpenter (1997) % = 7 e B bl d e ¢ ER

ERARE S 0 5T > A 2 E g RRR o
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Table 13. Effects of different sources and concentrations of dietary fiber additions on sensory evaluation of

frankfurters
Treatment ltems™
Color Texture Tenderness Juiciness Springiness Cohesion Flavor Overall acceptability

Control  4.1* 5.7° 6.0° 3.9% 5.3 4.7° 6.2° 5.7°

CF1% 38 6.0 6.1° 4.2° 6.1% 6.2% 5.9 5.8

CF2% 39 6.4 6.6 4.1 6.6 6.5 6.1° 6.2

CF3% 4.0 6.2 6.0° 3.6" 5.5 5.1% 5.9 5.6°

PF1%  4.0° 6.6 6.2° 4.0° 5.7 5.5 5.8 5.7°

PF2%  4.1® 6.9 6.4° 4.1 6.2° 6.3% 5.9 5.9%b°

PF3%  45° 6.3 6.4 43" 6.8" 6.9 6.3 6.4

AR 1=k 9=fRIF g =L 0 9=tk E C WoR 1=WRA O 9=tRgr ;s PR IstRacE 0 9=t 5 R
1=t £ > 9=t&it ; P B 1=t&4L > 9=t  hek 1=f&& > O=1&% ; RBL R [=FIR O=&F § -

AColor : 1=extremely light, 9= extremely dark; Texture : 1=extremely bad, 9= extremely fine; Tenderness : 1=extremely to
ugh, 9= extremely tender; Juiciness : 1=extremely dry, 9= extremely juicy; Springiness : 1=extremely bad, 9= extremely fine;
Cohesion : 1=extremely bad, 9= extremely fine; Flavor : 1=extremely bland, 9= extremely intense; Overall acceptability :
l=extremely dislike, 9= extremely like.

CREFI AR FAAE 2R L BEF (p<0.05)-

*“ Different letters in the same column indicate significant difference (p<0.05) .
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(4 ) ~ ¥ &t 447 (Textureprofileanalysis)

s g &R BT $ 817 2 =07 Rl TA S
RPN B S SEME o v o k4 2 b RRZE DR 2 SR R
Wried S i a2 Bt L oH B L HFRA ST chk
x4 3 %S CF1%E T &+ 2 7RA PF3%E F &)
AR L8 N R kg ez FoHRBR LR AREE (p>
0.05) e TinEHMAT R L > L BRER | TP R B AR P
é‘, o

ERER Rl ES IR PR AU R T 3 i S
e ? L CF2 %%  PF 1 %8 i o i 4e CF 5B n 573 P &g
(p>0.05) " @ 4 PF & B ¥ ' 34 (p<0.05)> p* #h » dpke %
A FEERRE > BRFALAE (p>0.05) AFEXE | &7 1L

3R - RBEAEE

fo e dr fRI L S PRIGER > A SRR A - RE O F A

gf‘)lfljgép’;’? ’ g g 87“’]]\ ! J'FLEJ% fp—a y § X & A

BERFEIR o
rEHY PR AL 2 FL R T2 EF (p>0.05) £ Chang
and Carpenter (1997) &% 4p 02 o 4P 2 8 4 B i > 7 4e CF &
F ¥ g8 B4 o PF SEIER chf 4 N R4 § 8 4o cndldt (p>
0.05) fe CF RIM e 2% 0B - 2t R B F & hph Ritg %
A E o~ R AR A P WIERER O e 20-25 Yotk o fe A SR
PR 4 40 %o $HRR I E G e Fh TG A MRS N R

TRFE R A AR CEE o) B LG o R AL
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Table 14. Effects of different sources and concentrations of dietary fiber

additions on texture profile analysis of frankfurters

Items

Treatment Hardness Springiness Cohesiveness Chewiness

(g) (g)
Control 2375° 0.906 *° 0.504 ° 1087 °
CF 1% 2471 ° 0.876 *° 0.514° 1085 *
CF 2 % 2143 * 0.909 * 0.516° 949 *
CF 3 % 2198 * 0.883 * 0.509 ° 1008 *
PF 1 % 2248 ° 0.862 ° 0.507 996 *
PF 2 % 2314° 0.899 * 0.526° 1085 *
PF 3 % 2098 ° 0.872 % 0.529 ° 957 2

PREFT AR FAAE L FLBEE (p<0.05)-

** Different letters in the same column indicate significant difference (p<0.05) .
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REEE-3
Effects of citrus fiber or potato fiber addition on the quality of

meat products

Abstract
The purpose of this study was to investigate the effects of different
concentrations of citrus fiber (CF) and potato fiber (PF) on flavor and
shelf life of Chinese-style sausages(1 % and 2 %) and frankfurters (1 %, 2
% and 3 %,) in 8 weeks of storage at 4°C. Completely randomized design
with split plot treatment arrangement was used. For Chinese-style
sausages, the results showed that all of the different dietary fiber addition
had no effects on proximate composition, yield, water activity and
microorganism( P >0.05 ). CF and PF had lower pH value, the increase of
concentration decreased pH( P <0.05 ). Chinese-style sausages with CF 2
% and PF 2 % addition decreased TBA value significantly (P >0.05). CF
and PF had lower residual nitrite level than control (P <0.05 ). In sensory
evaluation and texture profile analysis, no significant difference (P>
0.05) was found among treatments, but PF 2 % had the highest score in
total acceptability . For frankfurters, the results also showed that all of the
different dietary fiber addition had no effects on proximate composition,
yield, water activity and microorganism. Frankfurters with CF and PF
addition had increased emulsion stability and water holding capacity, and
the effect was significant when addition concentration over 2 %.
Frankfurters with CF and PF additions had decreased TBA value

significantly (P<0.05) . CF and PF had lower residual nitrite level than
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control, but only in CF 2 % and CF 3 % had significantly different (P <
0.05) . In sensory evaluation, all treatments except CF 3 % had higher
score than control in total acceptability. In texture profile analysis, no
significant difference ( P > 0.05 ) was found among treatments. In
conclusion, meat products with citrus fiber or potato fiber had no side
effects on quality and flavor. Furthermore, fiber addition had functional

claim, and provided more variety and suitable products for consumers.

Key words : citrus fiber, potato fiber, antioxidant, residual nitrite
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Appendix Fig 1. Effects of different sources and concentrations of dietary

fiber addition on appearance of Chinese-style sausages.
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Appendix Fig 2. Effects of different sources and concentrations of dietary

fiber addition on appearance of frankfurters.
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