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TFAAoR E Wme Aw o o}y 2 FFFAtholA (amyloglucosidase) S H7letE @A (a); A7) @A (a)
T, A B O g S Hukeke @A (b); 371 @Al (b) F, 38~42TColl A 5~TAIZE F9F wiekstE A
(c); & T8l AL EHoR 3t Ak G LF A AZ2uHS A3},
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Aol ET}, FAHor ArE 1,000 wE T (cuvet)ol] Hol ®33FF =7 (spectrophotometer)Z 660 nmoll A
SA48te] FHEE 5.52 HF FTRE A3 T, HEse Aol npgh ettt ouf, Av] Hd-2 120~122Tel A
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F1
5 ik W a Al ZF (A17H)
4
Lac_‘tobaqi]]us 1:!747]_ 57+ 0.1|54 £0.0]4.9£0.1{45£0.1({4.3 £0.1|4.3 0.0
acidophilus
AG 5.8 £ 0.0] 5.6 £ 0.1[5.0* 0.2|]45 £0.114.3 £0.1/4.1 £0.1

Termamyl | 5.9 £ 0.1 5.6 £ 0.1]15.2 £ 0.1]4.6 £ 0.0]4.4 £0.0[4.3 £ 0.0
Lactobacillus FA7} 54 £ 0.0]5.4 £0.1[53*0.0]4.8£0.0]4.6 +£0.0]4.3 £0.0
brevis AMG 54 + 0.0[5.4 £ 0.1[5.3 +£0.0[4.8 + 0.0/4.4 £ 0.0]4.2 £ 0.0

Termamyl | 5.4 £ 0.115.4 £ 0.0 5.3 £ 0.1/4.9 £0.1({4.6 £0.0[4.3 £ 0.0
Lactobacillus Y47 |56 +0.1[55+0.1[50+0.1[4.9 +0.1[4.7+0.0[4.6 £ 0.1
casel AG 5.9 £ 0.1]5.6 £0.1[5.1 £0.1/4.9£0.114.6 £0.1/4.4 £0.0

Termamyl | 5.8 £ 0.0[ 5.6 £ 0.0] 5.1 £ 0.0]4.9 £ 0.1]14.7 £0.1]4.6 £ 0.0
Lactobacillus T3} 6.0 £ 0.1]1 5.9 £0.0[5.8 £ 0.0]56 £0.1]5.6=+0.0]55=020.0
curvatus AMG 6.0 £ 0.0 [ 6.0 £ 0.0 5.9 £ 0.1[5.6 £ 0.1]5.5+0.1]5.5 % 0.0

Termamyl | 6.1 £ 0.1 6.0 £ 0.1]15.9 £ 0.1|/5.5+£0.0[5.6 £ 0.1]5.5%0.1
Lactobacillus FA7} 5.8 £ 0.1[5.6 £ 0.1[5.4 +0.1[5.3+0.1]/5.2 % 0.0]5.2%0.0
reuteri AG 5.9 £ 0.0] 5.6 £0.1[52 +0.0]4.9+£0.1]14.6 £0.1]4.1 £0.1

Termamyl | 6.0 £ 0.1 5.6 £ 0.1]15.3 £ 0.1]5.0+ 0.1]14.7 £0.1]14.6 £ 0.0
Lactobacillus FH7} 5.8 £ 0.0[5.4 +£0.1]15.0+0.0]4.6 £0.0[4.3 £0.0]4.1 £ 0.0
plantarum AMG 5.5+ 0.0[5.1 £ 0.0[4.6 £ 0.0[4.3 £ 0.0 4.3 £ 0.0] 3.9 £ 0.0

Termamyl | 5.6 £ 0.0 5.2 £ 0.0 4.8 £ 0.0 4.5 £ 0.0[4.2 £ 0.0]4.0 £ 0.0
Leuconostoc FA7} 56 £ 0.1[5.5 +0.0[5.4 +£0.1[5.0=+ 0.2|4.7 £ 0.1]4.4 £ 0.1
mesenteroides AG 5.6 £ 0.0| 55 +00[5.4+0.1]4.8 £0.0]4.4 +£0.0[4.2 £0.1

Termamyl | 5.5 £ 0.0 [ 5.5 £ 0.1]15.4 £ 0.0]4.8 +£0.0]4.6 £0.0[4.3 £ 0.0
D T E AN 18 9Jn g,
Az At dade] pHrp wrom AEd A8 A Fald AHFS dAT 5 o, AH == AGS
Holl Al vpAsietal & 4 Q). ool ] AAld 1 H 25 B Az fAkd dade] piE SAst B
B, A7 F 1A Bizo]l, Ay SEHA e~ AWMl A (Lactobacillus curvatus)E A3 & FAHELS
"AaE HUSHA FAY, 84 238 HUEe AEolA T3] pl7t Woldu. onk, a4 2% F AMGZF B w2
pHE vebitt. FEwpdel~ Aulel 2 (Lactobacillus curvatus)s &AZ ZA7lelA &AY, &4 225 #H7}
g A Bl glojA, pil Wt mmsiink. etEnbd el JRA|o] (Lactobacillus casei)®] 73-9-o%= thE
fFaketel wls) pH W7t mu|ssiot.
g, e e 2~ FH ] (Lactobacillus reuteri)™ & H7b ol WzE8HAl pH W37t Yelg=d, &4
S H7VeHA v A5 657 pHrb ofF 5.2 SWollont, aAE HUbeh Afdde= 653kl pHrF 4.1 H 4.6
o= dA3] AT,
S, A7l 79 Ak F pH 4.5 oJFtR wE £ Sy MHoeE HEOMEYZE oA EdFA~
(Lactobacillus acidophilus), ZERMEHZ~ B W2 (Lactobacillus brevis), ZTEWEAZH~ FEHg

(Lactobacillus reuteri), ZTERME# 2 ZHELH (Lactobacillus plantarum), T35 vAlEZoldlx

(Leuconostoc mesenteroides)®] 5% MAste] 317] A3 M3

(98 1: & 9 #ms f47 a0 47148 § 2%F 24
WAl e 47 e 2004 AxF W APl Eak Hr BEE A wEele] A FU 2 &
9RE S48 98 292 AR,

A71 AAld) 204 XA FERpE Y oM E=H TR (Lactobacillus acidophilus), TFTERFED 2 Hv]2
(Lactobacillus brevis), SEMMIH2  FH@  (Lactobacillus reuteri), ZEAEZHA ZTEY
(Lactobacillus plantarum), T3 =% vlAE 2Zo|vl~ (Leuconostoc mesenteroides) o ©o]& 559 Ak
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(1) HPAEC BAlS B3l aurs 3ol

7] AAe 2014 A FS 5F2] &4 HIF Bk {4kt T ENS HPAEC(high performance anion exchange
chromatography) 2 #4135}tk HPAEC ¥4 93} CarboPac PAl guard columns(4>x<50 mm and 4><250 mm;
Dionex)& &&alyom B~ AF =4 7E7] (pulsed amperometric detector, ED40; Dionex)E ©]-&3}e]
52 T8N Y. AE(sample)d FY(injection) ¥ 20 plZ 3o, F&(flow rate)> 1 ml/min &
L2 o] &iE o]Edith. ol &S 150 mli NaOHE o] &3tii #Ess =ol7] skl 600 md oFA| Eqbt
EF(sodium acetate)?] H]TS DAIH SR FoX o]5S FY3UTT.

El3 E 89 4 B dyol AAe 1 9 HAAo 204 Az AG H7b e BrE §A TE
ool So]& w3l FEutE T2)3 PA1 A (HPAEC PAL column) 4] Z#E vehd Ao},

= 1oA HZo], fAF TE T AAHE AR EE AG A elA wx gt tiu] oF 108 sheFe] #2e %F
o] ¥xdo] AAHL. dH | StEnpa e~ FE|E] (Lactobacillus reuteri) T1ES TS Akt 1&o H 5|
A o xxFs A AE 89 = ASY.

(2) HPLC &4

tlo
offt
ot
o
N

N
Lot

[}

A7) AN 204 AR 5FS A Hyp BB g7 HFEHNS HPLC(High performance liquid
chromatography) 2 #4130t FAHoR, e e~ ofA=BFE 2 (Lactobacillus acidophilus), ZER}
Aejx B2~ (Lactobacillus brevis), BERRAE X~ FH ] (Lactobacillus reuteri), FEWEA#H2 S
B} (Lactobacillus plantarum), F3x2~% wWAHZo|dl~ (Leuconostoc mesenteroides) o ©]§ 5%
Aol ik dads AAEYVIE ol &t B84 EEAS AAT F, ASHE 24 AEE AT

o AFgHE gujo] AL 33 FFHF 0.1% EYZFLEOAEAL (trifluoroacetic acid)E dol A HH
£ w531, 20 mM Q14H(phosphoric acid) 2.2 B W& vHEo] &u& A&t}

4 (Flow rate)< 1 mL/min®]al, A% e FLT of 20 LB FH3FTE. £4 o] 88 HAstd gy
AE(gradient) 71L& th&7 Zt}. 0~100% B HHE 0~10% 283 100% B HHE 10~20% Ee]Fo] & 20%

ek ZABGT. f714H IV AZ71(W detector) 2 210 nm el A 714+ 813 5 It}

T 2% gul AR gol W 1 owkrgol AAd 1 @ AAG 204 AZ3E AMG HIbe] w2 R §abg 9k
Mol nAFAAITZrE T C18 AW (HPLC C18 column) 4 AF}E Yebdl Ao|t}. = 204 BEo] RE
A Akt G Ao A FI)4E kel TUke S gl 4 AT,

2kl vl& oy Hibdrgrt JAH FHEupA Y~ FH 2]l (Lactobacillus reuteri) 155 A9t Ze Wa
Ho| A} Z=71ee Felalgiet. o8 A g e sto =z erEnpael A~ FH g (Lactobacillus reuteri)s 23T
Hog x4 AA vlEo] =4 YEigeH, A A7A {714 A Fe] T =4 #EE {2 e
B~ Z ey (Lactobacillus plantarum) 2.2 Q1= AT},

= FAb S FENPA B2 ol = F2 (Lactobacillus acidophilus) ) ARk
5E3S goz A3 AFol ALEslr|dlE AEsA] FUTt.

M= gHol W Ao &8sy st fAHoeR FEuE# s ZTEN (Lacrobacillus
plantarum) 2 TERIE A FE|8] (Lactobacillus reuteri)= 3 6} 1T}

%)
2
e
g M
oL
2

[HA1d) 3 : B=E ik 2adS o 8% HHol ¥ Ax]

¢

2 AA A= 37 AAld 1 2 Ao 204 ARG BmE fAb BEad T A 1oA AdEs e
A~ Z et (Lactobacillus plantarum) 2 SEWAH A FH 8] (Lactobacillus reuteri) I+ &
E Ak 2ad 4FS &83to] Wigo] ¥E AT,

N
2

Wo] AXE e AIATEE Fulsha, A7) AmE GabE TE 45 FulaA W] €e 2zt Axdd

_9_



[0087]

[0088]

[0090]

[0091]

[0092]

[0093]

[0094]

[0095]

ZIHSd 10-2024-0141059

o FAAHoRE A7EE 150 goll, ¥ AxE Y Hrtete =9 1%(v/v)E BEE FA dad (42 SEyH
Ad 2~ Z3Eb (Lactobacillus plantarum) $+5, SEvA 22 FE€] (Lactobacillus reuteri) @, ANG 2
gentdel s Zel (Lactobacillus plantarum), ANG 2 ZFErPE S 2~ FH 2] (Lactobacillus reuteri)) o2
A ' AxE B 75 ale H7ISFIT.

%
7] Axd Wio] We| QR 25T A Wale] wpale] WAE 4L AT Ron, Yrx A% =il
4

[ 2 : & 29 BxE {47 289 AUl HFe] 59 nAE 24, =3 J= 9 223 54 A

B AN = 7] Al 3ol AxFE 4T BrEE fabd EaEY H7E HiEe] Hel nAe 24, =3t 4
= v

5 i o
o 387 EFagtt. o2 AELDE (petrifiln) S o] 43}
< 743 1 9o WL 0.1% AF A 4
A A8AZE B AMAESY AT FF SN, 37TAN 2447 B
I3 o

* 2
Microbe Day |Control FWRW-P FWRW-PA FWRW-R FWRW-RA
zglt;i plate |1 |5 87 4+ 0.05" [4.60 + 0.12° [3.36 + 0.10° [1.90 + 0.07" |[W”
2 bA bB bC bD bE
(log CFU/g) 7.77 £ 0.04” |7.62 + 0.05" |6.83 £ 0.08" [6.61 £ 0.03" |ND
3 18.92 £ 0.00" [8.24 £ 0.08" |7.65 + 0.05" |7.66 + 0.04" [ND”
4 1914 + 0.03" [8.81 £ 0.07" |7.99 £ 0.09" |8.75 = 0.09" [D”
5 l9.41 + 0.03" [8.98 £ 0.02° |9.00 £ 0.02" [8.96 + 0.03" [5.41 £ 0.05"
E. coli 1 ND ND ND ND ND
(log CFU/g) |2 ND ND ND ND ND
3 ND ND ND ND ND
4 ND ND ND ND ND
5 ND ND ND ND ND
Yeast & Mold |1 ND ND ND ND ND
(log CFU/g) |2 ND ND ND ND ND
3 ND ND ND ND ND
4 ND ND ND ND ND
5 ND ND ND ND ND
S. aureus 1 ND ND ND ND ND
(log CFU/g) |2 ND ND ND ND ND
3 ND ND ND ND ND
4 ND ND ND ND ND
5 ND ND ND ND ND
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[0097]

[0099]

[0100]

[0101]

[0102]

[0104]

[0105]

[0106]

[0107]
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et o Ee] M7 Wite] Wg 25CoA 59 Fok By A, gy, TR, it

= BF v AZHAY. me, AeE JAk w3 M (fermented washed rice water, FWRW)S Z7Fsk 159
A dizde HE doder ARk AE g AJen, 53, MG A SEuAD 2~ FEHE
(Lactobacillus reuteri) S&E o (FWRW-RA)NA = 4L7px] Lut Alito] AEFEHA &), o3 A3 SEH}
Ael2~ FHE (Lactobacillus reuteri) TR Al A E FAED L F7]bo 2 Qld F3 MAEY B3
A Az gheksl = AT},

)

(2) ®o] We] wsuAARA] AR GAF wade] 54 Il

Wrol Weo Azbo] A zolA AEe] JHHE Q7] o] ArE ARA AE wIAEE U= F
a3 AR F shfelth. 4Tl 1, 3, 54 wyet 2 0 Az HFo] WS TAXT plus texture analyzer
(SMS Co., Ltd., Croydon, UK)® A& 1 cm, %ol 1 cnd] A¥For Aehd & A2 & 103 F=& 5433
t}. 35-N 2= o] A9 gAHR 13 &4%3 T uz 0]01/\1 g A oo gARete 23] v ghEeke 23] wkE
AW ehel AEE SAANUG. Y SPelan A 35 mel AV 22N 10 m/s, WY Zo)
20%= A et en, AFANE = 3o YEdo

E 3ol miEo], AmE A WEAS WAW We wHzt @ (daw)el vs) Anst feldewn ve A
& BT 5 YA, AN AFe) BE GHo] We] AR oF 4,400 g/om = o4 Aol7k AAA T A%
P oIF Az 2

£2 243 Ay, BwE fAF 2E v ® (h2P)e AEE 12,113.6 g/lon &
=]

Hl2] (Lactobacillus reuteri) g N g wWHo] W

N
N
N
Of
o

Q
[e]
h=)
=
=
[*p)
N
N
N
i)
fm
jur)
=
2
i)
[>
-
2
M
)
fol
O

AET} 9690.3 g/en & FolH oz 74 e ghe UEhHGITH

wol e w3l Y Hrh BIastA FAs] 9 DSC SHE
2l 2" @ (stainless steel pan)ol 9F 3 mgS A3 5 UE3s} <
(Differential scanning calorimetry (DSC 4000 system (Perkin Elmer, Waltham, MA, USA)))S o]&
oA 140C7FA] 10C/ming] 7FE SEZ 40T WA 70T Alole] &4 939 X—.% ZA3slo] &3} <l
sto] Hlal A5t Rl WS BFE EEE ARSI BE V)3 5Uxt B Ak da o

S wWho] wWo w7 WAL 3550 mJ/mgl.E YERGOoH, AMG H7F SEspAE A FHE (Lactobacillus
reuteri) ATE FAF DTGNS 33.34 mJ/mgl® TP w2 ks WERSITE. ol&F o], AG H7F A, 7t
3HA] & AlRol HE| H2 53 dEdE Hol o UEHoH, ofF &3 ArE Akt wade] Hrt
2L AMG H7PE =3Ald =S e S FRIsSI.

%

(3) Wol Wo) ArhAZA Y S FaE AR 54

w T Az HHol H A RA Y 4F9 Arme
[eR=4 Z p=h

1%(v/v)E BEE F2bt 2 2 A5t L3 "o

Pl
12

W o] W] pEeee ANkl
Toll AF 3T 105C QBA Aok A 5
(Lactobacillus reuteri) Ha NS H7} §o] Heo| 4

p A=) jo5

2 Z@ery (Lactobacillus FS U]i] ] 9%9}13}

2 oA Az AmE fAbr dado]l e wWino]l W] MEWSE dolry] fla] AXFA (CR-400;
Minolta, Osaka, Japan)E o|&slo] Wio] ® X&Z 7247 & 103] ¥k =A3}o] W (lightness, L), %4
T (redness, a) % M (yellowness, b)FS L HH oz A3, ol § 32 Mx =4 A3Z U
W Flojtt,
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[0108]

[0110]

ZIHSd 10-2024-0141059

F* 3
Storage Time Control Lactobacillus |AMG 7} Lactobacillus |AMG 7}
(days) plantarum & |Lactobacillus |reuteri & |Lactobacillus
o X7 o plantarum &g |H7} reuteri W&ol
o 37} o A7}
L 0 69.06 + 0.03° |71.25 + 0.66° |72.40 + 0.83" |67.73 + 0.59' [68.14 + 0.10"
3 63.57 + 0.05 |66.93 = 0.05° [62.78 + 0.21° |66.64 + 0.13° |70.62 + 0.01°
5 64.25 £ 0.90° |65.64 + 0.03' |61.66 £ 0.12° |66.65 + 0.58" |62.57 + 0.64°
a 0 -1.28 + 0.05 |-1.24 + 0.01° |-1.76 + 0.02" |-1.13 + 0.02" |-1.56 + 0.02"
3 215 + 0.01" |-1.44 + 0.00° |-1.12 + 0.03° |-1.37 + 0.04" |-1.92 + 0.01"
5 2.02 + 0.02° |-1.19 + 0.00° |-1.51 + 0.02" [-1.30 + 0.01" |-1.34 + 0.00°
b 0 11.71 + 0.01° [12.82 + 0.02° [11.07 + 0.03" [11.04 + 0.03" [10.42 + 0.36"
3 10.06 + 0.04° [13.13 + 0.06° |11.71 + 0.06" |11.91 + 0.06° |11.84 + 0.02°
5 8.48 + 0.02" |11.26 + 0.03" [10.54 + 0.02° |10.76 + 0.02° |11.69 + 0.12°
A7 3 394 Bxol, ZE A Higo] Weo] Wi(L), AME(a) E SN=(b)E FAHAST 2, AxE A
vl wHITAAE AR 5Y F WUl 7% AP oen, SERAY A ZeelE (Lactobacillus

plantarum) ©]& ArE

S MES, ANG H7 SEebde s Faed

olg e
o]

To & 9

(Lactobacillus plantarum) ©]-& %
Frabt ) 4 ANG H7F &

A A7 7.9%, 14.8%, 1.6%, 8.2%7}
& MAA FE Aem g

s fAE Zg o, SEukd s FH 8] (Lactobacillus reuteri)
Enpd e}~ FH 2 (Lactobacillus reuteri) ©]-& & Ak g
AT, ol AA AEoZA wWigo]l "o HEAl 4B V]S
=
z=9
9]

B Glucose (G1)

= Maltose (G2)

Small maltooligosacchride
(pmol/mL)
S = b oW s m e a

I Ete. (G3, G4. G5, G6. GT)

e

B

20N WL N M P

I

& 111 P « Wl L AR i LNi i cl:MoNEl HalsH: =1 S P 1 S

AMG : WRW Lp La L& Lr Lewecm WRW Lp La Lb Lr Lewem WRW Lp La Lb Lr Leweom WRW Lp La Ld Lr Lewem WRW Lp La Lbd  Lr Lewcan WRW Lp La Lb Lr Lewcwm

O1UmLy -+ -t -+ -+ -+ -+ +,+,},+,+,+ e et et et ot - _4 4 _ 4+ _+_ 4 _+ —F -t -t -F-F -+
1 hour 2 hour 3 hour 4 hour 5 hour 6 hour
—
=
W Lactic acid

&l =3 Acetic acid

'3 25| 3 Bie. (ualic acid, citrc acid, malonic acid)

=

g2

E

2

T

2

]

g 10

Fl = 5

=

B s L

. Deaigaflls W

FETEET
L

AMG

©1U/mL) —*

WRW Lp La Lb Lr Leucw

L S A

encms WRW Lp La Lb Lr Lencm WRW Lp
+ -4 -

S

Lo L3 Lr Lec
+ -t -+ -

4+

WRW Lp La Lb Lr Lemem WKW Lp La Lb Lr Lo
I

Sk - o ok

1 hour

3 hour

4 hour
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EH3

16,000
—8— el
— FWRW-P
—A— FWRW-PA
—0— Fwitw-k
P —— FVRW-RA
£ 12,0004
<
)
=
P
&
@
=
o
= 8,000
=
4,000
1 3 5
Time (day)
Ry
50
—@— Coutrol
—dr— FWRW-P
i FWRW-PA
404 —5— FWRWR
?m —l— FWRW.RA
g
=
o'}
£ 301
-
<
2
£ 20
=
=
=
< 10
0 3 §
Day

Control

FWRW-P
. FVRW-PA
I FWRW-R
. FwRw-RA

=
=
e

<
T a

Moisture content (%)
&
=

o
S
e

3
Day
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