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3,6-Anhydro-L-Galactose

The basic structure of agarose

(Araki, 1956)
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Aeromonas salmonicida
MAEF108

Colonies of (A) Pseudomonas vesicularis MA103 (B) Aeromonas salmonicida
MAEF108 on marine agar 2216 plate after 48 hr incubation.

(£, 1999)
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The digested mechanism of agarose by agarase.
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& F R OR O @ = 4p § ** Sigma
Aot X ARE

FTEE - B 7,000 NTD/g GPC (S200), HPLC, NMR
(neoagarobiose) (e %)

FTEFT B 380,000 NTD/g GPC (S200), HPLC, NMR
(neoagaotetraose) (Sigma price,

e @)

FTIEE S B 128,000 NTD/g GPC (S200), HPLC, NMR
(neoagarohexaose) (Sigma price)
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Bac, BactoTM agar from Difco;

Bit, BitekTM agar from Difco;

Him, Agar powder, Bacteriological from HiMedia;
Oxo, Agar Bacteriological (Agar No. 1) from Oxoid;

Gua, Guanghui agar;
Hui, Huiguang agar

Gel, Gra, Mon, and Por represent APEs derived from
Gelidium sp., Gracilaria sp., Mon. nitidum, and Por. dentate, respectively.

APSLAFSn,
agar polysaccharide lactic acid fermentation solution;

AOSLAFSn,
agar oligosaccharide lactic acid fermentation solution;

AOsGLAFSn,
agar oligosaccharide plus galactose lactic acid fermentation solution.
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Results of six antioxidative properties of 90 lactic acid fermentation products

) B B B 1%
B AOSLAFP-Him (40.3+0.2 pg/mL.| APsLAFP-Por 10.1£04
-7 (14068) AARPE* (14068) ng/mL AARPE
‘)ﬁ" » DPPH p ¢ | APsLAFP-Por AOsGLAFP-Bit
+1.0° J 1259
L; 3 (14068) 79.6 £ 1.0% (14068) 4.7 £2.5%
AOsGLAFP-Por APsLAFP-Him
& IS a4 +0.7¢ 21217
£ TAR3E & (14068) 97.3+0.7% (14068) 16.2 +2.1%
Frdle % BT
! AOsGLAFP-Por APSLAFP-Gua
Rm Be p 3 1A J+1.39 2 15.59
F mpep 3 A (13076) 128.7 £ 1.3% (14068) 3.2 1+5.5%
AOsGLAFP-Bac
APsLAFP-Mon
E A B X +0.6° S£0.99
wE L a 7Y i (13076 and 95.6 £ 0.6% (13076 and 14068) 33.5£0.9%
14068)
EAP D AFER APSLAFP-Mon
B (2% s (13076 and 71.5+2.2% 0.0 £ 0.0%
f2i2) 14068)

"+ AARPE: ascorbic acid reducing power equivalent.
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Antimutagenicity of 90 lactic acid fermentation products to Salm. typhimurium
TA98 or TA100 without S9 mixture or with S9 mixture

38 P B B B %
-S9
Mixture
AOsGLAFP-Him AOsGLAFP-Gel
TA9S 100% 33%
(13076) ° (14068) °
APSLAFP-Gra
TA100 97 % 33%
° (13076) °
+S9
Mixture
TA9S 98% 4%
APSLAFP-P
TA100 99 > of 250,

(13076 and 14068)
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Results of ACE inhibitory of 90 lactic acid fermentation products

B B B L

APSLAFP-Gra
AOsGLAFP-Mon
[ ] i [ ] 0 [ ] i [ ] 0
(14068) 56.1 +5.3% (13076 and 0.7 £ 6.4%

14068)




% ~ 1154 B2 # BCRC13076 % /2 BCRC 14068 3 p% =717 (1) 6 6% ¥ % pEi po s pt

AP -QORFFEBIBERAS S QOREFERE: LRI RERAS
¥ ACE 2_ 3|5 4
Table. ACE inhibitory of (1) six APSLAFP, (2) six AOsLAFP, or (3) six AOsGLAFP
fermented with LAB BCRC13076 and/or BCRC14068

Strain Fermentation Inhibition (%)
product Bac*** Bit Him Oxo Gua Hui
APSLAFP* 5.2 £3.2¢ 10.3 £+ 3.0¢ 18.9 £ 2.0 19.3 £ 1.5¢d 6.0 £ 2.0¢ 13.7 £ 0.7
13076 | AOSLAFP 29.2 +5.3¢ 20.8 +3.2¢d 26.9 + 7.7b¢ 9.7 + 4.9¢ 13.9 +4.2¢ 16.7 £ 2.1¢
AOsGLAFP 22.4 £+ 5.3¢cd 24.9 £ 7.4bc 13.7 £ 3.9de 15.1 £ 7.7de 27.3 £5.9¢ 26.8 £ 8.1°
APsLAFP 4.7 £5.6¢ 5.1 £4.3f 13.8 £ 2.04¢ 18.9 £ 4.9¢d 14.2 + 6.7¢ 11.8 £ 8.1
14068 | AOSLAFP 27.5+5.14 41.7 +£2.22 19.6 + 4.5¢ 16.2 + 2.24¢ 46.1 +2.22 32.4 £+ 6.6°
AOsGLAFP 47.4 £1.02 28.9 £2.0P 35.8 £ 9.6 34.7 £ 3.52 39.3 + 3.6 46.8 £ 3.02
T APSLAFP 19.6 + 4.3 13.2 £+ 3.3¢d 3.9 +5.4¢ 3.9 +4.0f 10.3 + 5.4¢ 4.6 £7.74
and | AOsLAFP 22.3+2.7¢d 20.0 £ 7.8¢d 32.77 £ 5.7 25.0 £ 2.7b¢ 33.6 £ 3.4 31.4+4.2b
s AOsGLAFP 38.3 £4.20 37.9 £0.82 39.3 £3.22 27.1+£1.4° 23.4 + 4.5 36.4 £3.2°
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% ~ 1§ F BCRC13076 3 /2 BCRC 14068 3 fs 7 1% (1) 4 f8 5%  pr i ph ¥ p
AP Q4B FFERIBEEAS £ Q4RARFERZ PRI REBAS
$+ ACE 2 ¥r| s *

Table. ACE inhibitory of (1) four APSLAFP, (2) four AOsLAFP, or (3) four

AOSGLAFP fermented with LAB BCRC13076 and/or BCRC14068

. Fermentation Inhibition (%)
Strain
product Gel™™ Gra Mon Por
APSLAFP™ 8.2 £0.0¢ 16.3 £ 3.7¢<d 7.3 +4.14 15.0 + 2.0V
13076 AOsLAFP 18.1 + 3.5¢d 17.6 £ 2.1¢d 23.1 £ 1.6¢ 24.1 £ 3.72b
AOsGLAFP 36.6 + 6.6 20.5 + 0.8 21.5 + 3.0¢ 23.4 + 4.5
APSLAFP 9.4 £+ ()74 12.2 £ 3.14 8.7+7.74 8.3 £ 5.5¢
14068 AOsLAFP 21.1 £ 0.8¢ 44.6 + 2.22 34.8 + 0.0 15.2 + 3.7
AOsGLAFP 38.7+ 7.8 20.2 £ 4.0¢ 56.1 £ 5.32 283+ 12.52
APSLAFP 48.4 +11.02 0.7 £ 6.4¢ 7.8 +£5.34 8.9 +11.4¢
13076
and AOsSLAFP 22.7 £ 1.6¢ 22.7 £ 3.1¢ 31.4 £ 3.4 27.3 £ 3.42b
14068
AOsGLAFP 26.6 + 2.1¢ 34.6 +£ 2.9 36.4 £ 5.3 19.6 + 5.72be
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% iR F R F - Lactobacillus (Lb.) bugaricus
BCRC 10696 ~ Streptococcus (Str.) thermophilus
BCRC 12268 (1 %) ;

A % ¢t 3L 4 B (extracellular adhesive substance,
EAS) $*f& F - Lb. plantarum BCRC 10069 ~ Lb.
plantarum BCRC 12250 ~ Lactococcus (Lc.) lactis
BCRC 12315 (10069-12250 ~ 10069-12315 -
12250-12315 > £ 3 %) ;

2t EPS $ & & - Lb. rhamnosus BCRC 14068 4r
Enterococcus (En.) faecalis BCRC 13076 (1 i
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galactose ‘ |

lactose

neoagarohexaose

¢
Mix

B ~2% (Wiv) #F $#-K5B %R (Lam) 5 1 unit/mL Cellulase
(CE) ~ Agarases (MAEF108-agarases 4= MA103-agarases)
(AG) ~ B-Galactosidase (GA) ~ a-Amylase (AM) £ 5 units/mL
Cellulase % S units/mL Agarases (MAEF108-agarases -
MA103-agarases) (MIX) & &3 7 {8 -kfRig 2 & & & & & 47 -



» YA = -~ Z - ; ‘/“,é‘ %‘- %
=~ 3% (VIv) FEAREE pEA S Aok 5B s gk (Lam) 2 A %
22 ~3% (v J ] i oC Fprx:Efe*® pH IE""IF'LEB‘
2 dglam) B 3T SRR
E-BREZZEFF L 2 PERAFRK :
X Y B E = 7 J - d cin Microbial counts
p Titratable Re lglar g (log CFU/mL.)
Kt idit su
Starter’ Sample® o pH @), (mg/ml) T TAS APC
005 0.08 7.04 6.68
4 5.55 0.013 0.07 7.61 7.39
Lam & 531 0.015 ol i - 55
14068 8  4.84 0.019 e E 728
+ 0 6.99 0.014 =10 784 ~ .79
13076 4 5.12 0.036 .06 19% 8.01 7.89
L-Lam 1 0.038 1. -
6 4.7 > 1.06 8.05 7.86
8 4.44 0.05 S0 1T = >
0 6.66 0.006 ¥ Ei 7 78
4 5.24 0.014 e e 7 85
Lam 6 4.94 0.017 0.06 ~ 88 7.81
10069 8 4.67 0.019 o 7 58 7.24
+ 0 6.93 0.014 1.05 8.19 815
12250 4 4.70 0.044 ‘08l 140, 836 8.33
L-Lam 4.16 0.056 8-90 24% . 3.22
8 3.89 0.080 o T — 45
0 6.63 0.006 s e 7 93
4 5.18 0.015 0-00 o 3.05
Lam ¢ 499 0.017 009 3.00 7.95
10069 8 4.71 0.018 oG 7 43 7.47
12315 4 4.28 0.056 '94 3.43 8.47
L-Lam 11 0.064 0. 25% 0
6 4 94 8.23 3.2
8 3.98 0.073 0.

515]



32 5% (vIv) 57RO i F #k 5B 4
Eﬁ%(iﬁv)ar%?g?n)ﬁi I°C gAY pH E - 7
RN BRMES Lo F 2 F2 TR e

Microbial countsg

2 3 Ft?! Titratable Reducing sugar
Starter’ Sample’ (h) pH acidity (%) (mg/mL) ngCFUiAn;)Ig
0 6.62 0.006 0.11 7.40 7.29
Lam 4 516 0.014 0.07 7.77 7.65
R 6 4.87 0.021 0.07 7.81 7.66
Y 8 4.57 0.022 0.07 7.55 7.54
Py 0 6.65 0.014 1.47 7.40 7.30
[Lam 4 472 0.043 1.24 7.87 7.69
6 4.55 0.052 1.24 o, 7-76 7.72
8 4.31 0.065 1.24] 16% 7. 91 7.86
0 6.49 0.007 0.09 7.50 7.57
Lam 4 514 0.014 0.07 7.93 7.80
Sp— 6 4.78 0.020 0.07 8.05 7.90
Y 8 4.53 0.023 0.07 7.89 7.83
. 0 6.40 0.017 1.44 7.69 7.60
[ Lam 1 439 0.057 1.18 8.18 8.18
6 4.00 0.079 1.10 8.36 8.34
8 3.84 0.103 1.04) 18% g.41 8.38
0 6.36 0.008 0.10 7.69 7.60
Lam 4 513 0.017 0.07 8.11 8.12
B o 6 4.72 0.021 0.07 8.00 8.00
Y 8 4.50 0.024 0.07 7.96 7.96
R 0 6.11 0.020 1.43 7.80 7.70
[ Lam 1 408 0.071 1.10 8.22 8.27
6 3.97 0.082 1.06 8.25 8.21
8 3.91 0.092 1.0 23% 8.20 8.17

The data are mean £ SD of three samples.

&#ﬁkS‘Vm;}'q. ¥ |1|§}§ Fli‘F”é""F'a ]E {33}:\;’! 3 l]’i"l;} Aww&ﬁls"}‘%kﬁf\ ’ _‘;’_]‘;‘%_ pH E%ﬁ%
(g p&%m’ﬁ%ﬁﬂl | pH uaivlv vt RpEenq % ”‘ﬁ% 1 & # # ﬁiﬁgﬁr—% $VL3°;0 (Vv BRAEZ 2955






PAGE = SN =3 7%
;‘ LA FHRZIBIEREEAFEEFELERFEFEL
A5 42
1 > Fe’' chelating Equivalent EDTA
Starter Sample
effect (26)° (pPpm)
Lam 79.85 + 3.88" 60.38 + 2.95"
Non-starter

L-Lam 117.52 +=9.21°2 89.07 = 7.012
14068 + 13076 Lam 15.33 + 1.75°9¢ 11.26 =+ 1.33°9¢
(3%6) L-Lam 13.11 &+ 0.84°%" 9.57 + 0.64°%f
14068 + 13076 Lam 18.68 + 3.86° 13.81 &+ 2.94°
(5%6) L-Lam 9.32 + 1.34°' 6.68 = 1.02°'
10069 + 12250 Lam 15.85 + 3.03°9¢ 11.65 &+ 2.31°9¢
(3%06) L-Lam 6.84 + 0.65™ 4.79 + 0.49'
10069 + 12250 Lam 16.64 &+ 7.66°° 12.25 &+ 5.84°¢

(5%6) L-Lam 2.96 += 0.77%2 1.84 = 0.59%
10069 + 12315 Lam 14.92 + 2.56°9¢ 10.95 = 1.95°9¢
(3%6) L-Lam 6.73 = 0.59' 4.71 = 0.45"®
10069 + 12315 Lam 9.98 + 1.8549¢"2 7.18 = 1.419"

(5%6) L-Lam 4.74 = 0.71% 3.19 + 0.54%




%4 ~ F %4 0.5% (W/v) yeast extract or peptone 2_ 7%+ %
Wpkian Rl AR R4 2 R2

- . S le2 FeZ™t chelating Equivalent EDTA
tarter ample
effect (26)> (ppm)
+ YE 134.94 + 0.40> 102.33 + 0.31°
Non-starter
+ P 127.55 = 3.37° 96.70 = 2.57"
14068 + 13076 + YE 17.41 &+ 2.60'® 12.84 &+ 1.98'2
(3%6) + P 52.77 + 2.63 39.76 + 2.00
14068 + 13076 + YE 20.45 + 3.09" 15.15 + 1.59F
(5%6) + P 50.80 =+ 6.85¢ 38.26 + 5.22¢
10069 + 12250 + YE 11.72 + 0.962" 8.50 =+ 0.733M
3%6) + P 37.29 += 1.50° 27.97 +=1.14°
10069 + 12250 + YE 8.74 =+ 0.98! 6.23 + 0.75F
(5%6) + P 41.72 + 4.72°¢ 31.35 + 3.59°¢
10069 + 12315 + YE 15.76 + 4.67%E" 11.59 + 3.57%%h
3%6) + P 76.15 + 3.44°€ 57.56 + 2.62€
10069 + 12315 + YE 10.85 =+ 2.06™ 7.85 + 1.56™

(5%) + P 76.20 = 3.32°€ 57.60 = 2.53¢
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$pEiR % 5% % H -k faiz % DPPH

DPPH

Equivalent ascorbic

Starter’ Sample 3 i

scavenged” (%2%0) acid (ppm)
N Lam 3.14 = 0.827" 4.96 = 0.80"
L-Lam 2.53 + 1.46" 4.36 = 1.43"°

14068 + 13076 Lam 3.58 &+ 1.49*" 4.39 + 1.47°
3%6) L-Lam 2.96 + 0.297"¢ 4.05 =+ 0.28*F¢
14068 + 13076 Lam 4.60 =+ 1.35% 6.75 + 1.32%
(5%0) L-Lam 1.63 &+ 0.25°€ 3.29 &+ 0.25°¢
10069 + 12250 Lam 2.95 = 1.292P¢ 3.76 += 1.28?"¢
3%6) L-Lam 3.44 + 0.297"¢ 4.52 + 0.28*F¢
10069 + 12250 Lam 2.80 =+ 0.26>" 4.99 + 0.25"
(5%6) L-Lam 2.88 &+ 0.72?P¢ 4.52 + 0.71*P¢
10069 + 12315 Lam 4.06 + 1.35%" 4.86 + 1.34°"
(3%6) L-Lam 3.21 = 0.47*"¢ 4.30 + 0.47"
10069 + 12315 Lam 3.22 += 1.26*"° 5.40 + 1.232"°
(5%) L-Lam 3.42 + 0.89" 5.05 &+ 0.882"¢




w

% L — ~ B2 4 0.5% (W/v) yeast extract or peptone 2% =
%% k22 # DPPH f o &2 % 5 fh
Starter! Sample? DPPI—i Equivalent ascorbic
scavenged” (%2%0) acid (ppm)
B + YE 14.90 = 0.19°9¢ 12.59 + 0.32°9¢
B + P 13.33 =+ 0.46°¢ 9.91 + 0.789¢
14068 + 13076 + YE 17.89 = 0.722P¢ 17.71 = 1.222P¢
i (3%) + P | 18.88 + 0.527 19.42 + 0.73%
14068 + 13076 + YE 15.02 =+ .16 12.81 = 0.26°9¢
(5%%) + P l18.51 + 5.42° 18.78 + 7.21°P
10069 + 12250 + YE 16.12 + 1.642"<¢ 14.68 += 2.812P<¢
3%6) + P 17.66 = 1.122P¢ 17.32 &+ 1.922P¢
10069 + 12250 + YE 14.85 &+ 0.20°%¢ 12.51 = 0.33°9¢
(5%6) + P 15.30 = 0.78P<9 13.28 = 1.34Pcd¢
10069 + 12315 + YE 17.84 + 0.882"° 17.63 = 1.512F¢
(3%%) + P |_]_2_23£]_nz:| 20.01 += 1.75%
10069 + 12315 + YE 16.34 =+ 1.94>P<4 15.07 =+ 3.332P<?
(5%0) + P 12.51 + 0.99° 8.50 =+ 1.69°

IN



2L ~FBAFRARSZIBEIERZAFEEFELIERY

TEAC 2 8] %_

ABTS ™ Equivalent Trolox

Starter’ Sample2

scavenged’ (%) (mM)

Non-starter

14068 + 13076
(3%%6)

8.39 + 0.60°F
14.76 + 0.37%
6.41 + 2.35"
6.76 = 0.57"

0.29 &= 0.02°f
0.49 == 0.01°

0.23 + 0.07F
0.24 + 0.02F

14068 + 13076
(5%)

6.60 = 0.37"
6.65 + 0.42F
10.01 =+ 0.28°9¢
10.94 + 3.20"<¢

0.24 + 0.01F
0.24 + 0.01F

0.34 &+ 0.01°9¢
0.37 =+ 0.10°<9

9.50 + 0.329%
12.21 + 1.88"°¢

0.33 =+ 0.019¢
0.41 =+ 0.06"¢

11.46 = 0.79°<4
15.28 &+ 0.75%

10069 + 12250 Lam
3%) L-Lam
10069 + 12250 Lam
(5%) L-Lam
10069 + 12315 Lam
(3%) L-Lam
10069 + 12315 Lam
(5%0) L-Lam

0.39 &+ 0.02P<4
0.51 &+ 0.022

12.58 + 1.05"
1L6.81 £ 0.50°

0.42 &= 0.03"
0.56 == 0.02%
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%L = ~ B2k 4 0.5% (W/v) yeast extract or peptone 2% =
%8 ok jZie 4 TEAC 2 7 2

, ABTS™™ scavenged® Equivalent Trolox

Starter' Sample
(%%) (mM)
+ YE 73.14 += 1.20°¢ 2.31 + 0.04¢<4
Non-starter

+ P 78.98 + 1.26% 2.49 4+ 0.047

14068 + 13076 + YE 62.60 = 2.19% 1.98 + 0.072
3%6) + P 75.92 + 1.552P¢ 2.39 4+ 0.052P¢
14068 + 13076 + YE 65.94 + 1.17F 2.08 &+ 0.04"
(5%6) + P 75.57 += 0.952P¢ 2.38 &+ 0.03?P¢
10069 + 12250 + YE 67.15 = 4.07°F 2.12 + 0.13°f
3%6) + P 74.26 = 1.63"° 2.34 + 0.05"¢
10069 + 12250 + YE 67.86 = 2.37°F 2.14 + 0.07°¢F
(5%6) + P 77.78 + 2.572P 2.45 = 0.082"
10069 + 12315 + YE 67.13 = 1.48°F 2.12 + 0.05°f
3%6) + P 77.14 = 1.86*" 2.43 + 0.06>"
10069 + 12315 + YE 69.97 + 2.00%° 2.21 + 0.069%¢
(5%6) + P 78.56 = 0.91°2 2.48 = 0.03?







%4ﬁ~ﬁ$iﬁﬁkﬁﬁﬁﬁﬂi”ﬁﬁﬁﬁﬁsm
typhimurium TA100 2

His" revertants/plate’

Starter' Sample’
-S9 mix +S9 mix
Spontaneous
99 4 7b¢ 116 + 7?"¢
revertants

Non-starter L-Lam 110 = 15% 82 + 11¢
14068 + L-Lam 90 + 6" 114 + 152°¢
13076 L-Lam + YE 86 + 12°¢ 137 £ 127
10069 + L-Lam 82 + 12°¢ 97 + 18
12250 L-Lam + YE 97 + 72P¢ 126 = 13*
10069 + L-Lam 115 + 13 110 + 12°¢
12315 L-Lam + YE 101 + 122°¢ 99 + 13

.
46



L BFRERRRRE AP RAEBAFH INQO fr
Bla]P 2. L3k R PTG
; 5 His" revertants/plate (inhibition, %)’
Starter Sample
4NQO B[a]P (+ S9 miXx)
Spontaneous
revertants =4 77 ==e
Control 247 +20 247 27
Non-starter L-Lam 169 =27 (46.2%) 184 =7 (36.9%)
14068 + L-Lam 199 + 4 (28.3*") 185 + 29 (36.3%)
13076 L-Lam +YE 214 + 14 (19.8") 193 + 23 (31.47)
10069 + L-Lam 191 + 16 (33.4™) 198 = 16 (28.5™)
12250 L-Lam + YE 204 +12 (25.7°") 214 + 22 (19.3*")
10069 + L-Lam 176 =30 (42.0°") 192 + 10 (32.0*")
12315 L-Lam + YE 200 19 (27.9*") 225 +20 (12.6")
“The data are mean = SD ol three samples.
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1. W ip ¥z & HE = B-Galactosidase ~ o -Amylase -

3. 12 Lb. plantarum BCRC 10069 4= Lc. lactis BCRC 12315

Agarases (MAEF108-Agarases 'fr' MA103- agarases) ~ B
Cellulase *% fZ 2% (W/V) Lam > *r#ZRpEE 2 HR I A A\
17 2. % % 12 Cellulase "KfE&k E » H=x i Agarases o

d BB/ A 77 v Lam 5 5 units/'mL Agarases
(MAEF108 -agarases fr MA103 agar ses) 5 Cellulase K%
R EBEEEY  FEELAFTEFRANRTEE S TR
L -

& W

1l
LLama3 JES TR pH 4.6 11T > T TEA
0056;%% 0.071% > 5t ﬁi%ﬁﬁnS%logCFUlmL AR
E"JF" °

1
N



4. 2 Lb. plantarum BCRC 10069 4= Lb. plantarum BCRC
12250 ZFFAE 3% & 5% (v/v) # i 4 YE 2 L-Lam >
4 -] pFis pH46 Mo R ERR S 0.153% oo g

f& 7 #k 8.87 log CFU/mL % % % -

5. & & L4dgs+ = & P2 Lb. plantarum BCRC 10069 Fr
Lb. plantarum BCRC 12250 % pé%,a‘ e peptone Z2_eu|v {#
18 % *> 57.56 ppm EDTA 2. # &£ it 4 ; %% ' DPPH § o
E%maﬁﬁaﬁéka%%% ?jﬁ y e % W R
LI BFALARE & TEAC 3w » & 2F ™3 fﬁfﬁ}‘,’]&ﬁ
peptone % % B d At 4 R&F o
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6. A5 FFE2 L-Lam H 3t 4NQO #73# ¥ Sal.
typhimurium TA100 R #FFr#|F 5 46.2% > @A %
3 Bla]P B % 36.9% >k B3NA ¥ FREAL > ¥
A4 YE S5 R FREAYF > RARWERE L
Lam > R #B¥rf|F % 598 4 o

7. % 4°C BEIRT 0 6 LA F FHPERfERE R
M2 A% FHPEKER 2 pH E ¢ T¥FRRF
Ferfsem S H T 0 2 A8 10 X RER{S 0 B[R
4 YE 2 25 PR A& 3 = 8.7 log

FU/mL -

_
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A~ qe iR~ % E 4 pragarases-f 3%
AR 7 4r yeast extract ,u % beef extract #2% § B8 >

> Bl3EfE 1% Lb. plantarum BCRC12251 v
BCRC10069 ~ Lb. rhamnosus BCRC14068 -~ Lb.
acidophilus BCRC10696 ~ ¢ Streptococcus thermophilus
BCRC12268

é’.370C i f‘i’g % J’LOD60011H1 > pH f_ﬁ_ >
2 4% H A ¢ KAk (TLO)A F 3 1 f ¥ s i
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TIME (hr)

Growth of different LAB by utilizing Monostroma nitidum

MAEF-108 agarase lysate as carbon source.
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Growth of different LAB by utilizing Gracilaria sp. MAEF-108
agarase lysate as carbon source.

N RER S PRfRR R P RS BOLERR LPEEAKRT T > BCRCI2268 T ¥ 4 - pFif 5|5 4
FE » @ BCRC10696 B 7 # 5 fi* ¥ H £ % 5 pE 8 : #

co
20



The pH values of Monostroma nitidum and Gracilaria sp. lysates
fermented by different LAB

LAB strains Carbon source Initial pH 4Final pH
BCRC 12268 I Monostroma nitidum 6.50 5.38
2 Gracilaria sp. 6.49 5.29
3 Galactose 6.63 4.41
BCRC 10696 I Monostroma nitidum 6.50 5.37
2 Gracilaria sp. 6.49 5.30
3 Galactose 6.63 4.54
BCRC 12251 I Monostroma nitidum 6.50 5.03
2 Gracilaria sp. 6.49 5.04
3 Galactose 6.63 4.53
BCRC 14068 I Monostroma nitidum 6.50 5.12
2 Gracilaria sp. 6.49 5.10
3 Galactose 6.63 4.11
BCRC 10069 I Monostroma nitidum 6.50 5.40
2 Gracilaria sp. 6.49 5.31
3 Galactose 6.63 4.50

11% Monostroma nitidum MAEF-108 agarase lysate.

21% Gracilaria sp. MAEF-108 agarase lysate (Sigma).

3 1% Galactose (Sigma).

4 8 hours of fermentation.
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Mon. fermented Mon. fermented

Gra. fermented Gra. fermented
Gra. by BCRC10696 by BCRC10069 glucose Lactose lactose Yeast Mon. by BCRC10696 by BCRC10069
Gra. fermented Gra. fermented Gra. fermented + + :\)A;gé;'glzgtsid :\)A;gé;'gligtszd Mon. fermented
by BCRC12251 by BCRC14068 by BCRC12268 galactose Beef by BCRC12268

Fig. 1. Changes of saccharide compositions among adding
different algal polysaccharide lysates (Monostroma nitidum
and Gracilaria sp.) after fermentation by 5 LABs. 50
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Growth of different LAB by utilizing Porphyra sp. MAEF-108 agarase
lysate as carbon source.
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The pH values of Porphyra sp. lysates fermented by different LAB

LAB strains Carbon source Initial pH 3Final pH
BCRC 12268 IPorphyra sp. 6.69 5.04
2Galactose 6.63 4.41
BCRC 10696 IPorphyra sp. 6.69 5.04
2Galactose 6.63 4.54
BCRC 12251 IPorphyra sp. 6.69 4.95
2Galactose 6.63 4.53
BCRC 14068 IPorphyra sp. 6.69 4.97
2Galactose 6.63 4.11
BCRC 10069 IPorphyra sp. 6.69 5.08
2Galactose 6.63 4.50

11% Porphyra sp. MAEF-108 agarase lysate
21% Galactose (Sigma)

3 8 hours of fermentation
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Fig.3. The TLC profile of fermented conditions of 5 different LAB by using

D-galactose and Porphyra sp. hot water extract lysate as carbon source
The spots from left to right are A: D-galactose fermented by BCRC12268; B: D-galactose
fermented by BCRC10069; C: D-galactose fermented by BCRC14068; D: D-galactose
fermented by BCRC10696; E: D-galactose fermented by BCRC12251; F: D-galactose;
G: glucose; H: Lactose and D-galactose; I: Lactose; J: yeast extract + beef extract;
K: lysate of Porphyra; L: lysate of Porphyra fermented by BCRC12251; M: lysate of
Porphyra fermented by BCRC10696; N: lysate of Porphyra fermented by BCRC14068;
O: lysate of Porphyra fermented by BCRC10069, and P: lysate of Porphyra fermented,,
by BCRC12268.
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