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Wyl 9Xg BRasA 59 5 dvtn wEE 35 10

A7E 94 FREAE A EF(Leuconostoc citreum, Le), <polAe} Albllol(Weissella cibaria, W), Fix2
E Al 29| =(Leuconostoc mesenteroides, Lm) B FIR=2E wAHZol= B-512 FMCM(Leuconostoc
mesenteroides B-512 FMCM, LB)Z4-E] A8y = 1F o]/t fAtdTE Xgste, 1dY oA =& MAE
Az 24ES AT,

=

B ogwyo w3 wWrtg; "W FIawAE AEH(Leuconostoc citreum, Lc), <FolAz} Alule]o} (Weissella
cibaria, W), F3Z%=2% wWAlE|Zo|=(Leuconostoc mesenteroides, Lm) ¥ FIHw=2E HAlHZo|= B-512
FMCM(Leuconostoc mesenteroides B-512 FMCM, LB)EZHE] A¥lEi= 15 oA fAIFFE e vgES
aste dAE X8, 18 AW 2 A4S W Az PHS ATs.

Lok, B odye U] Az o R Axd n¥SY oY e NAE WS AlEeh, B i o Ao RA

7] 82 A Es AohutErd 4 glon ofdl dHAshA] =

T dAEd A ZAF(Dextran producing lactic acid bacteria) & EHF
o} mjget 4= oy oo AR Ferh. AV FAATE AU wEsis
0 1,000,000,000 CFU/mLo] w}h=]gh ? o, 1,000,000 WA 100,000,000 CFU/mL?l 7 o]

= F7tR =, AT, A9 2 de ToRREH A9y 1F o

o

9 E§E 5 gout ol 94

1) A7) wigEe 43s S Azxw ﬁ‘?——_}ﬁ.‘ﬂ%(pre—fermented dough)oll 7}, &, A", $f, WH,
A=) =

13 ol4g F7kshe W

71 1) @A gLl waEE 2k 20 WA 35 T, Fk 40% ol e, 24 WA 60 AR Sk sk A
T out WHEA] ofd gAshs A& ofuTt.

371 2) @Ale] S dEe 18] Ea 23] ol AAshe A= Thssith. oju Fb HEe] xde &% 25 U
A 35 C, F5% 70 WA 85%0llA 30 WA 120 3 ek Aol viEAd 4 glov, whEA] ofo] gk

A7) wo]7) FAL, Eu=g SIE 150 UlX] 230°C, oFFE 180 UlA] 210C= oﬂOﬂf& SBOA, 10 WA 60 &
FHE AY § doy BrEA] oo gAstE AL ofyr, oo 27, "= ¢ T uwel HHESA 24
s Ut
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wol Bl AL WA Sla WMol Ak FolwW wEe] ET o), W&o wEe o)X g TAZ W
AT Sk domm, A7 A Btk deld s ol g 5

o]}, ¥ WS AAjd & H|uAE o]&sle] ¢ AAMEHA Attt a8y slr] AAld e 2 dEES oA
3t7] 93 Ao BA B AEE 5ly] AAldd o) dEA dow, tdsiA g 2 A" ¢ . 2o
Wl M= TEote B AFHLAY Vled APl s Asd Foltt.
<A Z 4>
AZzd 1~4. AWy} Xolulele] Metd vk (pre-fermented dough) A=
pre-doughl Ak WFHIE o7 E 15} ol AAsgom, FAE WARE B, AL 9IS ol g
AT & AE o] &3l HYsAl THEo] AESSIY. AlxE WES AF2oA 48 AlRE st daste] 2w
% Aohule}l Aol AHgEHAT.
F 1
AAi(g) 7k = A 22k 215k
(Lactic acid)
Wheat Az 1 600 360 96 - -
dough Cont
Az 2 600 348 96 - 12
0A
Potato Az 3 486 114 96 360 -
dough Cont
Az 4 486 102 96 360 12
0A
) A7 7 1004
Cont: 714 #7lskA] &+
0A: 712+ 7}
Azd 5~12. FAAFTE 715 A E 6= (pre-fermented dough)g] AZ
at7] 3 29 AoR uigtete] AdE WS Axsilth. o) FAREF(LAB)E 37TColA 4843 E3F 7]
& AABE B o6gel Ho] Bel AT WHE o8I °

LABS 9A1E2]3}d (6,000 rpm, 4T, 30%
& Z 7]%& %2 10,000,000 CFU/mL

o~

fl e

>

oo

o

32
2 o

* 2
A (9) 7L = A Edpd okt
(dextran producing lactic acid
bacteria)
W | Le | tm | 1B
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Wheat dough l 600 264 96 -

96

96

96

96

Potato dough l 486 18 96 360

96

Az 10

96

Az 11

96

A Zd 12

96

: ofol a2}

Lot FHEAE AE

At o} (Weissella cibaria)

2l (Leuconostoc citreum)

Lm: F3%=25 wAlE| Zo]=(Leuconostoc mesenteroides)

LB: F3ax=2% vAdlE|2o]|= B-512 FMCM(Leuconostoc mesenteroides B-512 FMCM)
Az 13, Aol A=

*‘“?5":3: Al 37 Zo] ARE

z3p] 99 B E 3
Z_]

1} /\]_B_ }oﬂ;]_ u]—% AR ql.:,j_

J
I

I AEA 18, FE A 38,
HEZLLE 21T

stal, Wart B¢ T dk=S 150g8 Baste] BFE7|E §hy,

DEE vpxa AsFe 715 sk 2 ol 371 WY Flon
80% AtiFEolA 23 HEE Adstet. 23 HEE v FH S8 160T, ofFE 190T
B2 FRY. g7 B A oA 1 AZE ok Wsta AER o831

al
stict. olF AelA 1

= wjgele] AlgelQtl. MRtE WEHo R AbY] Alxd 1-129
(Straight dough method)g ©]&3

Fol Al 233 2. (AACC), tIEHA]
B g F A4S 1Res 9
AZE 3087 13 Ha s

* 3
AR 7 Adkg Wk s = 2w | A" O|2E HE | F
(= o) (Pre—fermented dough) (Skim milk) (veast)
I ESE = 780 400 20 470 20 60 30 100 1
= 8
7R A 8
0
) A7) & 3004,
Adba WEse A7) Az 1~129 WE 448 AMEE S
Az 14, A Holulele] A=
22 Aolutels Alxsty] Y3l sh7] i 49 2ol AEE wiFet ARESIGITE. Al a RS o R Y] Alxd
1~49] W8 247 283kl ).
Zolutel= A3 WEEw(Straight dough method)S ©]&3Fe] A|ZX&F o™ (AACC), HEA FAHLS T 59}

2t

5

fin
=
1l

=@ B we
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Aom, ol W= HFZLE 2TE1ITE FTh. o]F ALoA 1A7F Ha F 7PHA Aol 7t=5 W %,

307 FAAFHTE. RS 7F2 50cm, A2 30cm® HA E8Fa o]E 7FE 10cm, AR 15cmE 105E o2 A

ekl F71E Q8 230C, ofPE 210TC LEOA A" 5~8% BEAL T 1387 7. F7)7F B Aopnt
\}]

Z 4
A B RS g wk= AF O|AE Boiled = gEHed | &
== 9 (Pre-fermented dough) (yeast) Potato
A} SJO}B} 780 400 15 18 300 550 50 211

<A 4>
A5 1. Akl AF p A

7] Az 3 B AlZe 404 AxzH Ankse] plE stk #e] AT

B 158 42 SFF 100 mLell Wil 15% §9F wwk ¥ pHE
model 720A, Orion Research Inc. Boston, MA, USA)Z
9} ).

F5
pH Potato dough
Cont AZ 3: 4.7
0A A Z 4: 4.0

Ao 1. ACE A3 84 2F

orx] 2 ElAl A3t g A (Angiotensin Converting Enzyme, ACE) A a]&A] A3 Sigma-AldrichollA A|&3}+= A3
WS Mysiglth. WM& blanke 2ol A¥ES &gl

AZo 0.3% (w/v) Hippuryl-L-Histidyl-Leucine Solution 0.2mLE 7}sF & 37TColA 5&7F WA ATE. o] F
ACE solutione 0.05mL 23, 37TColA 1583 WHSAIFTE, o]F IM HCl1 0.25mL3} o €olAlE]| o] E(ethyl
acetate) 2mL< Yol EAEAHS AAATIIL 1T AolFAnt. ol& 27 &<t dAEese, e Il 3}
#E= 9E 2 (boiling water bath)ollA 1587F A% F 33} THFZ 3nl LolFAT. o2 EJFw7
(spectrophotometer)® 228mmell A SA3Fe] ACEQ] A4S Yo, AAAL 317 <AAA >3 72,

r)tﬂl

<A 1>

(A2 TESL - Azgres, Blank)2)(3)

Units/ml enzyme =
(9.8)15)0.91)(0.05)
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[0123]

[0124]

[0125]

[0126]
[0127]

[0128]

[0130]

[0131]

[0133]
[0134]
[0135]
[0136]

[0137]

[0139]

[0140]

[0141]

[0142]

[0143]
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2= A3A=(Conversion factor since the hippuric acid detedted is 1/2 of the total amount produced in
the assay(2 mL of ethyl acetate is added and 1 mL of the organic layer containing the product,
hippuric acid, is removed))

3= hippuric acid &9 A ¥ (Total volume of hippuric acid solution)

9.8= 228 nmoll A hippuric acid® & Eg} FFAS(Millimolar extinction coefficient of hippuric acid at
228 nm)

15= &4 WA ZH(E) (Time of the assay as per the Unit Definition)
0.91= ethyl acetate®] % &9 (Extraction efficiency of Ethyl Acetate)

0.05= A& &4 %3 (ml)(Volume of enzyme used)

ACE A& 100% D77 o] gate] Axd Au(Azd 19 2 £9)0) ACE Ad) 84 ARE 7E0)1E
0)o.=2,

o] W& 742} XoluleEH(E 7), YAE
AEFE ol g8t Ax® #AF A=

F71a J7E fel e " A 8 gk A (= 6), #71AE H7F &
% i -
g 7S Skl Avghon ASAU. ANAL srsh Bk,

@AY FAREE ol gl
9)°] ACE A3l 242 4

<AAk2 2>
At)A 91 ACE A3 A= (Relative ACE inhibition activity, %) = (1-EB)/CB X 100
)

LAY AW EE Aolubeie] A 24

N

=
oo

CB: 100% L7} 2%e] ACE &7

A7) AL Ak AAEA A = 6 WA 9o Lehigleh,
% 69 A3E Fal AT 5 QFol, W Awel wa) gAE EFSHE Awe] 35 AE A BAe] S7ee
ow, B8 AAE EFeht Awel 45 f71el A4S WAL W AG A DA B% F7} shglont,
o Watel AAE A Bt W AW 714 A7IE Qs pll 2 A A BH FAFS FAA
Atk (= 6)

% 79 AnE B HAL 5 QFel, wAE LS Aohutee] Ftolm Auk W Aol uls) ACE s @
Hol s, B3 71l 242 AAbsHE A5 @A Aokubeke] ACE Asl B4l A4 WA M -
FAAE AL ST (= 7)

T 82 "dxEd Ay FAATE 42 Ada wiseA daAA L e Az, F3H7) ‘je

Al ACE A3l 848 =A3 Ao}, F2I2E ANEF(Leuconostoc citreum)(Le) o2 ®

A ¢l ACE Asf|&Ado] ¢k 0%z 7}d Hgkom ool A}l Alutg|o}(Weissella cibaria, W), F32
h =y

2ol B-512 FMCM(Leuconostoc mesenteroides B-512 FMCM, LB), FIZx=2E dAlHZo|=(Leuconostoc
mesenteroides, Lm) =0|AaL, R dwk I Awuct #A38] 5% ACE A3 S dErWS Rl
(& 8).

L 9% "H2EG AN FitTE 44 AdE sl LaAA s EFete AWs Alxste], F37F &
A e oAl ACE A &4 A3 Adeltt. Fawe2% wAddgRol= B-512 FMCMe® WET A}
2ok 1 Aol vl ACE A&/ o]l molou, UwA # (W, Le, Lm)ES o] &3] Az A} 2%
o] -9 ACE A3l &/gdo] 23]y stolA= A& ERleltt (= 9).
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k1

F1

N
~

)

INGREDIENTS

!

MIXING (27°C)

|

FIRST FERMENTATION(27°C, 90 min)

|

BENCHTIME (25°C, 10 min)

|

PANNING

|

SECOND FERMENTATION
(30°C, 60 min, RH : 80%)

|

BAKING (160/190°C, 30 min)

B

Wheat Pan bread
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EEH2
RAW FOTATORS INGREDIENTS
| -
T MIXING (27°C)
| |
B FIRST FERMENTATION(27°C, 80 min)
! !
ST BENCHTIME (25°C, 10 min)
I )
PANNING
}
SECOND FERMENTATION
[30°C, 60 min, RH : 80%)
i
BAKING [lﬂfiﬂﬂ'c, 30 min)
)
POTATO Pan bread
Ed3
LACTIC ACID BACTERIA ’ INGREDIENTS ‘
| ———— ]

[ INCUBATION (37°C, 48 h) | | MIXING [27°C) |
L }
’mm;"'“"' - | FIRST FERMENTATION(27°C, 90 min)

, 1
[ m"m:'m - [ m;"m I [ BENCHTIME (25°C, 10 miin) ‘
’ LACTIC m:;.cnm. CELL l uliunc l [ u:mc ‘
[ INOCULATION - l FERMENTATION (21°C, 48 h) | [ SECOND mtumlmu ‘
. [30°C, 60 min, RH : 80%)
| | BAKING iwiw'c, 30 min) |
Wheat Pan bread
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k1
(N2
N

INGREDIENTS

|

MIXING (27°C)

|

MIXING

‘

PUNCHING

{

BENCHTIME (25°C, 30 min)

}

DIVIDING DOUGH (10x15 cm)

FERMENTATION (21°C, 48 h)

|

BAKING (230/210°C, 13 min)

.

COOLING (180°C, 2 min)

1
g
O

RAW POTATOES

|

|

Wheat CIABATTA

BOILED POTATO

-

WASHING

-

PEELING

.

CHOPPING

-

MIXING

B

FERMENTATION (21°C, 48 h)

MIXING (27°C)

|

PUNCHING

!

BENCHTIME (25°C, 30 min)

|

DIVIDING DOUGH (10x15 em)

.

BAKING (230/210°C, 13 min)

.

COOLING (180°C, 2 min)

}

POTATO CIABATTA
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HES4

e
=)

Capropril (0.5 ug/mi)

A

PR

Cort

S 8888R°82¢ 8

- . P

(%) AJIANDY JO1IQIYU| DY ANE |8y

AT A

=

B
H

g

& 8 8 8 8§ & °

L ] L ]

(96) ANAnDY J031qIYul 3DV 3ANe|a Y

Captopril (0.5 ug/mi)

OA

Com

30 % c @batta
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S5l

e
=)

Q
B
H

qF 8 ®8 8 § /& °

-l -

(96) A 1ANOY 1031 IYUT 3DV AARE (Y

Captopril (0.5

LB

Lc

ug/mi)

Capropril (0.5
ug/mi)

PLB

R 8888 R°8¢%

— L ] '

(96) A11ANDY 1011 14U DY AANE Y

3

@

[}
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