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FLIE I 2 R A AP 2 pUR B G TR

BREE ' - SR | - R - R

TBbE R Bk BT I AR
PBIAEEERE RS

o A

R BN AR B AN Pediococcus (Ped.) pentosaceus MFL ~ MFS Fz Lactobacillus (Lb.)
plantarum BCRC12250 =#rFME IR AL Rl AR IR T30 » 24 hr 248 » IRINAL
FEEI-fHe pH fEScE FRER 4.6 DUN » HIAMEEBALES 8.30 ~ 8.85 log CFU/g » iRy S
FagSh 2 EEEME - IR AR SRR AR - PIELREE T - DL MFL+MFS
MFL+MFS+12250 #8#. WEEFaAERIZEIUK (S0 mg/mL) Hifkr DPPH B HESHIREIEIEAR
REFETE & PERE (40.12%) Je EHARFEIE S (75.83%) » 3l 94.93% ¢ 95.42% o {EEE G R
RESIJTTE > {8 B B O B S IR (98.86%) EBRMHIAH (96.30%) - {HARGFHIH 90.69%
(MFL+MFS) J 68.17% (MFL+MFS+12250) HYZEEHREST o HIHIMLALSE R bzl B S bRE
MFL+MFS Z#HE0E 81.44% » RV HEEZ  MFL+MFS+12250 #HRZ (71.44%) » Tl
(41.73%) BEEHHH (68.33%) 72 » fERIFE T TH/NEMENETE - IR E - &2 =25 107
B Agonm = 0.85 < f7iey [kt - TEPTSAALRES) I - TRINFLME BN BESHARYRBIRSS B AR 5 BT

T RHE T L IR Rt

RESEED - LT - BB - MBLTIE - RIBR

B 3

B5F#4 (Oreochromis hybrids, Tilapia) Jx&
8 BN A - NEIESE - HE TR S
gDV R AME AN - BIATESARERLUE
FESHEE Ry o ITAEAHT ARG 2 LR ZR A D T i
RZ - TAREERS THE A EE R - HREARK
M SRE N LR s I E [ B g U RE <
mn SR, ~ R - EHEIREYE >
BRI A MR T - R EENE
ZAFFIES, (Venugopal and Shahidi, 1995) » Ky
REMNERESE ~ IR - EEEDE - HERK
KB - 2R EKE N L BRIz — (T
1998) -
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# 5116; FAX: (02) 2463-1070; E-mail: BOO37@
mail.ntou.edu.tw

FL I B A A R A 1 B 1R 7 ) LR S A
A R - ST RARERESEREN TR
puH o AP EE A - RALRASEH g
i SR P LIS S I SR R A7 B B AT R v JEL R
(> 199) © 125 » FBEEB AT Ry Rk
Z2Y)E (Generally recognized as safe, GRAS)
(Ross et al., 2002) » HH7 262 BETR & 2 A= IS
#hM ¥ &8 (Extracellular adhesive substance,
EAS) » KZ @4 %1% (Exopolysaccharide,
EPS) - AIERIREFZ A RESF - ATEEALHMEL -
S E ~ BACMIZACAY R M - Sl AT ol K B 5
(Syneresis) (Vuyst and Degeest, 1999) - 4 MT 26,
PR MRERE AL E - B LER ~ MR RZEL
Hl R SR BRI WA R CEY)  TREAE R
rnfIREAHARR (Gibbs, 1987) - FLEEE S AL %%
FLERMIPTAALIEM 9T - BB R A S f I
BRI B AEREAREE IR )T - [ARFRAE
IR E B A Y ES - AR REHIHIIEEE
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Aty A naesk BN H B A SR AT
FIEEE easSBE T HIBE )] (Ahotupa et al., 1996) -
&S (2000) HHTT R AL L SE SR AT R A R
AL 20 RRILMEE - ffSE H DY ARE
EAS ZLREERNG RS 2 S PR A e T2 e - 3%
B 12 hr % pH {EEIEH 6.1 TEEE 4.5-4.9- %R
15 26 AL R TR A S SR B R AR A R AR R
ZAER - HepDIFshn Lactobacillus (Lb.) plantarum
BCRC12250 & SR A AEHRS 24 hr 3R
B AAREB R B iR AR A &
FISEIN > R 36 hr BRAGAEFTIERIIEHEREEIA
(<25 mg/100 g) - ¥EF (2000) HEHHFE IS e

41 Pediococcus (Ped.) pentosaceus MFL Eil Ped.

pentosaceus MFS HRFBEER » AR I BRIl -
AT AN 2 I B R e R R R SR B A A I R,
ATREE AR SRR SR IR R A

A W% B 7 F A Lb. plantarum
BCRC12250 -~ Ped. Pentosaceus MFL J Ped.
pentosaceus MFS 55 2| BE B 25 I AR X R A f A
AR REEiE T pH {H ~ FEMAEYIEE RafEE
MR g R A - SRR A LR T
M ERET - DU LI B 2 T B P F R B R Y
i LR D REME R /K EE A - HETT R S S fR
anfIHSIEE -

%E SN iYiReS
— b

(—) R5BR

REE ARG CEY 0 B8R 25 ~ 30 em >
H 600 ~800g -

(D) SREK

Lactobacillus (Lb.) plantarum BCRC12250 H#
BRI R TREFRUIEF (Food Industry
Research and Development Institute, FIRDI) 4%
EIRRATE iRy (Bioresources Collection and
Research Center, BCRC) - Pediococcus (Ped.)
pentosaceus MFL - Ped. pentosaceus MFS FHF5RH
it (%< > 2000) -

BRI R DA 4 41

MFL + MFS : Ped. pentosaceus MFL #[I Ped.
pentosaceus MFS
MFL + MFS +12250 : Ped. pentosaceus MFL - Ped.
pentosaceus MFS ~ Lb.
plantarum BCRC12250
G (Control) * RINIIFLEED < H AR MR
FEHIRH (Blank) © FILAFRFAAILE

(=) {LBER

I M E&E (Potassium ferricyanide) ~ % 1k #%
(Ferric chloride) ~ /SHHEPUREZ (Hexamine) ~ i BEHH
(Copper sulfate) M H Panreac 2% ] (Panreac,
Spain) ° & i 5§ (Potassium persulfate) ~ Folin-
ciocalteus phenol reagent [ H2ZRTa/\E] (Merck,
Germany) ° 2,2-azono-bis (3-ethylbenz-thiazoline-
6-sulfonic acid) (ABTS) -~ a,
picrylhydrazyl (DPPH) ~ Tetramethyl murexide (TMM)
% H SigmaZ\&] (Sigma, USA) -

a-Diphenyl-f-

= EEE
() RIS B R

KIS (2000) < BREFARSEELE - BTG
M5 2 1 R SR 20 R ROER P NIE DA Y L AL
(UM-12, Stephan, Germany) fA 26 C T fEnd s
2 min AHFREHGIR < KB 09 R B0 A PR T
2% NaCl ~ 1% Glucose ~ 4% Sucrose ~ 50% Distilled
water i = > 4> Bl EETE 1% MFL+MFS Jz
MFL+MFS+12250 (2R &R BRI - AR
By 10° CFU/g » SIRAHFIER ARSI - TR Ae!
B AR AR B A IR 1,000 mL B BE
M MROLSRTEEER - BA 37 C ~85%RH
2 ¥ 7 W K5 % A (TC-120HD, Tungtec
Instruments Co., LTD, Taiwan) {7250 » &
24 hr RV ETT R I -

(Z) E2MEMEBZETH

AR 8L Drop method 3 (DIN, 1984)
HIE > B S5 RIFFEL 10.0 g EXESHH BB I 2 M
EFT =B & (Stomacher 400 bags, Seward,
London, U. K.) » /i1 90.0 mL AYFHEERR (& 0.85%
NaCl B2 0.1% agar Z4FRREIK)  ERiaFT 45



AR R L NS PRI TERGT 65

Table 1 Media and incubation conditions of selected testing microorganism

Microorganism Medium Culture condition Origin
. . 37°C Plate Count Agar
Aerobic bacteria PCA Agar culture 48 hr (Oxoid, CM325)
S . 37°C Man Rogosa Sharpe
Lactic acid bacteria MRS Agar culture 48 hr (Oxoid, CM361)
. 37°C anaerobic Violet-Red-Bile-Dextrose-Agar
Enterobacteriaceae VRBD Agar culture 48 hr (Merck, No. 10275)
37°C Baird Parker Agar
Staphylococcus BPA Agar culture 48 hr (Merck, No. 5406)
26°C Pseudomonas-Aeromonas-
Pseudomonas GSP Agar Selective-Agar-Base

culture 72 hr

(Merck, No. 10230)

BH (Stomacher Model 400, Seward, London,
England) » DIFPEEHETSE 2 min #% » BY 1.0 mL
PR 0 DIMRERIRAS 10 F5HERREE - PRI 0.05
mL RS BRI TR O B0 DY W b o SRR
PEES AR F o 3RS B B R R IR N5
# (Table 1)° 5340 R S RER HIIZ25 Mislivec
etal. (1992) 2 J7ikEHH0 B 10.0 g EHsHH SA IR
FHEZ 90 mL 0.85% NaCl ZFilRiE S » 26 A MR
T TREFE R - BT E R Db S
HWEEE 2 min £ 0 B 1 mL bR AH R
B IR Potato Dextrose Agar (PDA, Difco) » A
26 C TH:# 48 hr -

(=) pH value ZIE
Y Batez #278 e LA pH HIE BEHIE -

(W) RIPEARRBEEBRARBEIEER
(Free amino acid; FAA) 34T

1. B —=EFERE (Trichloracelic acid, TCA)
Y

#HE Konosu et al. (1974) ik > &KEL 10 g
EER R MIATHIS < 7% TCA v > DIgE#8E 2
min £ > A 4 °C > 5,000 x g FEEC 30 min > HY
W 0 RIS A 7% TCA EHEDI A
BRERE R > ZENAEESATS 2 LWL 7% TCA
FEAE 100 mL - HL 40 mL TCA #5318
sk A SRS C LR IRE LR TCA >

¥

HAE EAUD BRI R - IR RER T - DIEZE
IR > FTTS IR IR DL K K E R =
25mL > £ -20 'C NRTF - HAEIHBERLEER AT
i -

2. STl LB IR

HUpREEF .2 TCA #lii®) 1 mL L 0.02 N
HCl SEERBE R 0.2 um JEBESERIEE - DU
S8 #T (Hitachi L-8500 Amino Acid Analyzer,
Japan) (Konosu et al., 1974) -

(R) MBIEBEREDE

1. #BE® o,o-diphenyl-B-picrylhydrazyl (DPPH)
HH3ERE 12 HE

2% Gyamfi et al. (1999) J57% > 43HIEL 50
ul 2B - B R/ FEEUE (50
mg/mL) > A 1 mL 0.1 mM Z DPPH &R (&
2 95% WfE) K 450 puL 50 mM Tris-HCI buffer
(pPH 7.4) - BEHH%R » BRNER 25~27 C)
J& 30 min - 22 FIAHAIER 50 uL ZKEEARS © oY
JEOEREFTHE] ODsi7m » OB AE BAK BN 2R 5 B
DPPH H FHAERE AR - 73 HE H R G BREUE
(Scavenging effect) = [(Z2 HAHBOGHE —ARlnk
JelE) / Z2HAHBOBE] x 100% - BB DUREE
100 ppm #fE4= 3 C (L-ascorbic acid) &{EIFEEHH
(Positive control) °
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2. HRIAL S A b e it H A b e

2% Kuoetal. (1999) JiiEImELMES - HUE
B~ SRR R /K2 (50 mg/mL) #%

50 uL > fA 20 pL 100 mM ZREfRiHESEL 0.3
mL 0.05 M BERESRENR (& 0.04% Tween 20 > pH
7.0) » HY 37 C TIME 3 min - fIA 50 uL B
B 0.003% HYIMALSE (Hemoglobin, Hb) » EfA 37
C FKME 10 min » 23 HIMA 5 mL 0.6%
HCl-ethanol~¥3fZ 0.1 mL 0.02 M FeCl, i 0.1 mL
30% NH,SCN » F{EA 37°C R 5 min > D5y
HEEEEFHTY ODugonm NHIEBOE(E - EEEHLUR
& 1000 ppm #EA4=3R E HOERRHH - HERTTE
wre

Pt & 1t B2 JJ (Antioxidant activity) =
[1 —(As—Ao)/(Ah—Ao)] x 100

*‘KDD& Hb Z[&ﬁlﬂﬁ °
Ao @ NEERE K Hb ZIRSE(E -
Ah @ AERRAES Hb ZROLE -

3. Banistrae ) c e

2 Dinis et al. (1994) /53 U 1 mL IYE
B~ B IRURH R #5222 K ZE LI (50
mg/mL) > 1A 3.7 mL B9 HE K 0.1 mL
FeCly4H,0 (2 mM) » [ZJfE 30 sec HFMIA 0.2
mL [ Ferrozine (5 mM) > 2 10 min %% - |
ODsgonm © EBSH LIRS 100 ppm EDTA EAHE ¥t
WtH © IROGE YRR AR 2 & n S 1-RE T L
g HEIRTEMT ¢

BEABESIH 4 HE (Chelating effects %) =
[1-(R% it o IR AR Y R IR A it o R HRITAELITS o2 R
JE{E)] x100

4. B ZHE

20 Oyaizu (1988) fik 0 HY 2 mL ZEHE
fH ~ I R il 1 KGR (50 mg/mL) »
A 2mL 2 0.2 M Phosphate buffer (pH 6.6)
2 mL 1% ZRIMEE (Potassium ferricyanide) » 2
50°C 7kify 20 min RAGHEQA! - A 2 mL
10% Trichloroacetic acid ¥ & % 1k #% - B 0
(10,000 rpm ~ 10 min) BY g 2 mL - A 2 mL
2Bk K 0.4 mL 0.1% & bk (Ferric chloride)
VIR EE5) > IKFE 10 min $2 DIAEEEEE Tl

ODy0 nm HIROE(H > BOUEBERISRFETIREE -
B LARE 1,000 ppm #fEAFR C EHIFIEER
fH

(7% #EtoHT

BB L SAS (Statistical analysis system)
45 GLM (General linear model procedure) (SAS,
1999) #rPE/EER st BL 84T (One-way analysis
of variance) » A LB B 228 HIES (Duncan s
multiple range test) JHIE R FREHM I 252 - B
JKHESELE 0.05 -

— BRI pH B EE
21k

Z5im MFL + MFS B MFL + MFS + 12250 #,
PR —AHE R - BN 37 'C TR 24
hr #% - 5 pH fH H 6.67 (RIETREE 417 ~
4.65 o RIS TG . 1 HEHE L AR RIRLEE TS H AR
B% 12 hr £% - H pH A FREER 6.08 (Table 2) -

FH Table 2 HHZEBIAR 24 hr ZERELE - FLERER
(Lactic acid bacteria, LAB) B #(EZEF] 8.00 ~
8.85 log CFU/g ; IF45@ A= (Aerobic bacteria)
HHIAE 24 hr JEE 4.90 log CFU/g HEJEZE 8.48 ~
8.85 log CFU/g » BLF LB RABEMHEE - [KILLHE
Brie sl AR RE Y - DABRE KESE
fE o BPIRGHAS 24 hr SEEESR > BUE / BEHE
(Mold/Yeast) H#¥ik 6.90 log CFU/g ~ &% kS
(Staphylcococi) 7.70 log CFU/g ~ i B & &
(Pseudomonas) 7.85 log CFU/g K5 N0 E &
(Enterobacteriaceae) 7.70 log CFU/g - BESHHE 24
hr #5£1% » H Mold/yeast # 5 3.30 log CFU/g ~
Staphylococcus #{ 4.00 ~ 5.48 log CFU/g -
Pseudomonas # 3.30 ~ 5.48 log CFU/g -
Enterobacteriaceae % 2.38 ~ 3.57 CFU/g - HltkH]
FFBREHR 2R 24 hr % AIERIIHIRE A
##rh Pseudomonas ~ Staphylococcus ~ Mold/Yeast
K Enterobacteriaceae FHE &4 K HEHIEH A
AlREE AR IR R pH B T - AF]
JRHARE AR 5 AP R IR g 2 AR PR B A
HEYE AMEZR) REHEEEMAEYR AR

[GERYLEL|
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Table 2 The changes in pH value and microbial counts during 24 hr fermentation

Microbial counts (log CFU/g)*

Fermentation pH

Time (hr) value
APC LAB Pseduo. M/Y Entero. Staph.
0 6.67+ 5.16%+ 5.15+ 4.70+ <2.00+ 3.95+ 4.66%
0.01° 0.028 0.01" 0.02¢ 0.00¢ 0.04¢ 0.02¢
M_EL 12 4.96% 7.60x 7.79% 4.56+ <2.00+ <2.00+ 4.50+
MFS 0.01¢ 0.01¢ 0.01 0.02¢ 0.00¢ 0.02 0.01f
24 4.65% 8.48+ 8.60+ 5.48%+ 3.30+ 3.48%+ 5.48%+
0.01¢ 0.01¢ 0.01° 0.01¢ 0.03¢ 0.038 0.02¢
0 6.32+ 6.57+ 6.19+ 3.70% <2.00+ 4,38+ 411+
0.01° 0.01f 0.028 0.02! 0.00°¢ 0.01¢ 0.03"
m?é: 12 4.67% 8.85+ 8.30+ 4.00+ 4.26% 4,00+ 4.56+
12250 0.03¢ 0.01? 0.01¢ 0.01" 0.04¢ 0.03d 0.01¢
24 417+ 8.70% 8.85+ 4,18+ <2.00+ 3.00+ 4.32+
0.02f 0.02° 0.02° 0.028 0.00¢ 0.02" 0.018
0 6.59+ 4,90+ 4,48+ 441+ <2.00+ 3.78% 4.32+
0.02° 0.02" 0.01 0.01f 0.00¢ 0.01f 0.028
Control 12 6.08+ 8.60+ 8.20+ 6.18+ 6.48+ 6.70% 7.85%
0.01¢ 0.02°¢ 0.02d 0.01° 0.03° 0.02° 0.01°
24 5.00+ 8.48+ 8.04+ 7.85% 6.90+ 7.70% 7.70x
0.014 0.024 0.01¢ 0.01° 0.04° 0.01° 0.02°

*LAB: lactic acid bacteria; APC: aerobic bacteria; Pseudo.: Pseudomonas; M/Y: Mold/Yeast; Entero.: Enterobacteriaceae;
Staph.: Staphylococcus. Values in this table are mean + SD from 3 replicates; value with different superscripts alphabet in
the same column differ significantly against fermentation time (p < 0.05).

Frs - BG4S EREL Yin and Jiang (2001) k% Yin et
al. (2002) FIJ F LI B At 208 P R o 38 B T A 5
#I%E] Pseudomonas ~ Staphylococcus ~ Mold/Yeast
B Enterobacteriaceae FH B2 EEW & -
Sakhare and Narasimha (2003) 53— HIZ8 5371
i 5 log CFU/g Salmonella (Sal.) typhimurium ~
Staphylococcus (S.) aureus Jz Escherichia (E.) coli
IR 37 C ~ RN AM R SR o B
e RN R T T LR R B RE SR A
H%k] Sal. typhimurium ~ S. aureus ¢ E. coli 4
5o HZLFEHAE R I R 2ol A4 B B R 3
RNEAHEE QNZLREEENNESS) BB pH {H
BN - AN R R R R VIR 2 S
VIR TR B R e R L E A E AR

& (5 1995)

T~ BRI e L R < B

FH Table 3 f3AH5EHIRH ~ 2 FHERZP A FLERR
B2 Bt RO B FP A A IR 4 AR
I U IBIE - SREP RS AR R AR
FEA T R R IZ B8 > 40 Glycine ~ Alanine ~
Leucine ~ Valine ~ Serine ~ Threonine ~ Aspartic acid ~
Glutamic acid Jz Methionine * DUz EAGNI5REREL
R Arginine T8-S B EREHIR o MRER
SRR 24 hr 1% BRI & R AT bar]
Hi» THLL MFL + MFS #HZ8E% 24 hr 12 - HEHE
AlESEZE 155.53 mg/100 g (Table 3) o DIBERRESH
(Monosodium glutamate, MSG) JzfJlf|#% (Inosine
monophosphate, IMP) ~ & I3 1% £% 1] B % B8
(Guanosine monophosphate, GMP) ZEA% | e 5
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Table 3 The changes in free amino acid (mg/100 g) of tilapia meat with and without fermentation

Starter
Free amino acid Blank Control
MFL+MFS MFL+MFS+12250

Taurine 37.75 34.69 23.19 49.13
Urea - - - -
Aspartic acid 3.97 3.97 9.44 -
Threonine 5.72 4.53 8.48 5.03
Serine 2.19 - - 3.19
Glutamic acid 138.06 155.53 81.78 23.75
a-amino adipic acid - - - -
Glycine 80.75 73.69 48.28 94.97
Alanine 22.97 19.28 13.97 11.16
Citrulline - - - 3.34
o-amino-n-butyric acid - - - -
Valine 5.25 7.38 3.66 11.16
Cystine 2.84 3.50 5.78 3.38
Methionine - 2.69 2.66 6.88
Isoleucine - 1.84 - 4.44
Leucine 7.13 5.38 4.44 13.31
Tyrosine 2.53 2.81 - -
Phenylalanine 4.84 4.41 - 5.69
B-Alanine 32.59 1.66 69.47 15.47
y-Amino butyric acid 1.63 - - 95.22
Ammonia 4.53 8.34 2.78 8.94
Ornithine 7.84 7.78 4.44 10.16
Lysine 11.41 8.66 6.69 13.59
Histidine 9.38 8.66 4.88 3.31
Carnosine - 61.34 52.03 -
Arginine - - - -
Total 381.38 416.13 341.95 382.09

ATFRIL LR - R IE A S B2 S RIRIE I AR R SCE SR (Kato et al.,
e SR A R SRR » Y 1990) - Yin et al. (2002) ¥ N [E & Lb.
R S AR - 2B ' ARSI MSG /Y plantarum CCRC10069 ~ Lb. helveticus CCRC14092
B{E (Threshold) 0.03% (ZFIEL > 1996) » i REf J¢ Lactococcus (L.) lactis subsp. lactis CCRC12315
FNARHERE 24 hr £% - AR ) E R BT IO Z FLERTRHET TR G R T - SR B 72 hr
Bfs o AR RS AR R A AIRE - R AR 1% o LIRS RS FR R i Ui e L I A S Y
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Jill = Yin et al. (2002) FkER R H R ERIE
H -+ AlRE R R F A S B v LR R R AR o AU
FEAEE - ELURRERG SR AT DL & r B 8 B s £
P JEIR - SRECEA PRSI R RE 24 hr £%
ZWLF* (Carnosine, B-Alanyl-L-histidine) Y& &
SRR AR I EEE 2 52.03 ~ 61.34 mg/100 g
(Tabke 3) -

=~ PiEferers
(—) /BEr DPPH BBEZEE

PR AR & A SRS T BT I et L B
2 HSRFIAAMRE B ERH (MFL + MFS
MFL + MFS + 12250) 5% 4 #HARGZQ7KEERL
P (50 mg/mL) ¥t DPPH K HEHFREUE » #5HR
U 2 MHEEHCRIALARER DPPH H
FAERE TR B (94.93 ~ 95.42%) » HIHHX
& (75.83%) - MMHEHIHRBLZE &AE (40.12%)
(Table 4) -

Table 4 Scavenging effect on DPPH free radicals

Sample DPPH scavenged (%)**
Blank 40.12 £9.44¢
MFL+MFS 94.93 £ 0.74°
MFL+MFS+12250 95.42 £ 0.56°
Control 75.83 £4.58"
Vitamin C (100 ppm)* 97.00+1.73

*Vitamin C: positive control.
**Data were shown as the mean + SD of three replicates.
Data bearing different alphabetic superscript in the
same column are significant different (p < 0.05).

AR E B AU MR AR 100
ppm W - H &R DPPH H H A Z#E 71 K
97.00% - Aruoma et al. (1989) #5H Carnosine -
Homocarnosine Jz Anserine H H B ¥ & &
Hydroxyl radical (OH) ZfEJJ - Wade and Tucker
(1998) thfEH Anserine B Carnosine EAGIER
Hydroxyl radical A5  ATEEHIR/VIEEHAEL
TEFIRIZEE - 1 Bl 5 SR mTHAI - 2 FHELIRE

RELRE A Carnosine & FEg B IR S %2
Hil#HE (Table 3) » (Kt 2 FHALEREL-MHEEER
DPPH [ HHASRE S JH#H3 - [LAh Chen et al. (1998)
FEHIR G EA/KEY+ Histidine AHRIETSH
HiEK: DPPH HEAEEEST - Lin and Yen (1999)
R E S AR R A ERAEH AR
Suetsuna et al. (2000) FIJFH > EA-IH 2 B E H
(Casein) 17k # % /73 7 £ TS Glu-leu Ed
Tyr-phe-tyr-pro-glu-leu (749 B G LA LXK
R HIHERE HE KRR DT SE LI T S B
e PR o - =TS B YRR

(Z) #HIMMATER (Hemoglobin) {EE{LEafi;H
BESILENIE

Table 5 Ry AREBEAMHAR LR 7KW (50
mg/mL) NG IRL 38 HE AL nE ihg B F LRy 5
1t - EEeASRETR - 2 RHEBHIIH AL 1L
SR BRI H A LRE ) L R B P R St - T
HLL MFL+MFS i FsfE (81.44%)- MS5—iH
N INFLRE B AH 2 BRI ERE R 70.00% DAL - 1
PEAH B IS W Ry 41.73% B 68.33% - B
ESfG R AR - Vitamin E 2R 1,000 ppm >
HANHIEREE 99.77% o [RILE 20 A AL 3 3%
B41% » @S/ Camosine &k 52.03 ~ 61.34
mg/100 g » AH ¥ 2 i fH Bl 35 HERH 30 R (s 80 HY
(Table 3) - Kansci et al. (1997) f§H} Carnosine E
AN — 8% (Maloaldehyde) A:pkAETT > WFEE U=
FERS M F) > Carnosine HAAPISE L FEMEH
T AL E 2 Bk R Histidine fff & 2 Imidazole
group » HAZEHHHHE RGN A S LR ER H
FHELZ BT - b4 Yamaguchi et al. (1975) 7RF8H
T Histidine 17AAERF » ¥ aiiidilg < 5
FALEHNHIGEST » HHIH I E R BE SRS B A Y
AEmMAERZSE - Lin and Yen (1999) 3 EHE
Bifidobacterium (B.) longum B6 Ed 15708 FYJiEA
ZEHy AT e i E AL S R R Hig =
FHOHEIHEIZRTETE 30 ~ 40% £o745 - H b sffs SR BT
TR+ HEHIACER B P O B0 A iR s SR T e
JERTREAR H A RIS 2P A A AU BT S IR 1% » e
EHY Carnosine DL —SE#E LT FrB S s Hia b

Ll
He/J °
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Table 5 The inhibition on hemoglobin catalysis in the
oxidation of linoleic acid

Sample Antioxidative activity (%)**
Blank 41.73 +0.89¢
MFL+MFS 81.44 £0.81°
MFL+MFS+12250 71.44 +£0.71°
Control 68.33 £ 0.68°
Vitamin E (1000 ppm)* 99.77 +0.78

*Vitamin E: positive control
**Data were shown as the mean + SD of three replicates.
Data bearing different alphabetic superscript in the
same column are significant different (p < 0.05).

(=) ZERERETZE

Y M T T2 B A Table 6 Firs
HHIAE S0 me/mlL IR EA A AR T A
77+ $Lrjibl MEL+MES 1,2 SRR S py s
EHEITATIE 90.69% - BB (96.30%) K]
Hl (98.86%) ZASARIUHAT L5 (LAVgE
Rl MEL + MFS + 12250 412 il fem s
SRFPIHE (68.17%)  ¥DL EDTA JyfHedh iR
BT » TEURHERy 100 ppm [N - HAEA S THE
Hilky 84.49% -

Table 6 A chelating effect on ferrous ion

Sample* Chelating effect (%)**
Blank 98.86 £ 0.87°
MFL+MFS 90.69 * 4.42°
MFL+MFS+12250 68.17 £8.21°
Control 96.30 £ 0.51*
EDTA (100 ppm)* 84.49 +2.13

*EDTA: positive control
**Data were shown as the mean + SD of three replicates.
Data bearing different alphabetic superscript in the
same column are significant different (p < 0.05).
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Table 7 Comparison of reducing power

Sample Reducing power (OD5gq ) **
Blank 0.97 £0.02°
MFL+MFS 0.85+£0.01°¢
MFL+MFS+12250 0.85+£0.01°¢
Control 0.92 £0.02°
Vitamin C (1,000 ppm)* 1.17 £ 0.06

*Vitamin C: positive control.
**Data were shown as the mean + SD of three replicates.
Data bearing different superscript in the same column
are significant different (p < 0.05).
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Studies of the Anti-oxidation Activities on Lactic Acid
Bacteria Fermented Tilapia

Hu-Chen Chen', Chien-Wei Wu', Chun-Heng Wu' and Chorng-Liang Pan®’
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*Department of Food Science, National Taiwan Ocean University

ABSTRACT

The tilapia was fermented with two combinations of three lactic acid bacteria (LAB) strains: Pediococcus
(Ped.) pentosaceus MFL, Ped. pentosaceus MFS and Lactobacillus (Lb.) plantarum BCRC12250, and
non-starter as a control group. After 24 hr fermentation, pH value of LAB added groups rapidly declined to
under 4.6 and the cell count can get up to 8.30-8.85 log CFU/g, which became the predominant strains, and other
microorganisms were inhibited. In antioxidative experiment, compare with the scavenge DPPH free radical
ability of blank and control group was shown 40.12% and 75.83%, respectively, LAB added groups have a better
activity (94.93-95.42%). However the chelating Fe*" efficiency of LAB added groups were inferior to blank
(98.86%) and control group (96.30%), but they still had 68.17-90.69% ability. In the inhibition of
hemoglobin-induced linoleic acid oxidation assay, MFL+MFS group exhibited 81.44% inducing activity and
followed with the MFL+MFS+12250 group (71.44%), control group (68.33%) and blank (41.73%). A same
tendency in the reducing power, LAB added groups were A;g,m= 0.85. Overall, LAB added groups displayed a

higher antioxidative ability.
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