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714Fel Lactic acid®} W& ¥ Acetobacter cerevisiae KACC 23765, Bacillus
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2002\ 4¥€ 294 592534 SNFA(SwedishNationalFoodAdministration) el
Al 20029 449l HAH T EstES #Wol fdte AE 985E L2oA
23] Fa Holulo] E(acrylamide)”t AEEH A= A
ANE HEeAA olol tigh HAIAA Il JFHATH S-Erhet AEookE
(A= AF & ofAHolutol = Aol s -frokd AEolu Agd Rl
0.3mg/kg °ld}, JA=HE AU F2 AY Fol dsir= 0.8mg/kg olsh, o
A AR, S5 7 sole 1lmg/kg olstels Ve A&k vk A

AAH o AE ) olAdolvtolme] BRFS FAIHE ke g, 79
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A 20189 48VE HF W 71FS AT PHOR FAST Yu 97
ool A wulsls AR eI okaHolrtel =t B} AEHo] AFS B4 2
SFATHA).

olgHolujolu= F o AA7| o] UGy o} A1 'maillard reaction'
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2 FA) AFeR
oFH 7 Akl AYAES oF 10% A% ATt HuE )l ofFolujo] =
= A (Fructose, Glucose ete,)o|t} ¥H-SA gtE2rdo] olAueg}7ly} &
o Al maillard reactions & uf FAE=Z AL £ 92 A dHAYFS
2 ATAY SHAR AMREH EYoladotute]l=rF it Yo ojg) ofzi ™o}

vlolER RaHE o Feld glom F Fo BRAUL Fi) wyE A

@ 7% 9@z $HE3 A v FDAE /& ol delulo]
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°

Asglon], mBFEE AFAF] ohAolrtols 98l sgol B HES
2 SAgoRA 4F W ofadolvtolmrt Fn Aol WAL AL Bt
shedl QoA ThFEE AEe] Aol ohue AlRe] AR Aee] N
ofof Btk A% Ul olmolutel= §FS Bt AT stefat AL
ARore] BB rhaste 12AREA F8% B ohjeh 4F F ofadol
wlol= el og <Al ul S8 ZbsAel AL i AN wH B
2 949 WS FLFHE).

20199 39 FAIFATLUARC)E o} A holvo| =7} ghe &
Wolsh o] gtk AT AE AAR ok okelol st o WA ] A
A Aol B FAATI Aasthn HATKD. ofadolvtol S FEA

ol vl we Fow wEAZ AG WIS s Qo WHAY. 54



AL ofd AF Fo vk 2002 49, =94l A FE 14 % (Swedish National
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A2 A5 9 I

Aol A& AR AT AAFbN FHF FHARA FEoR el
acid)  AJoFe  EabeREeld  Fujstel  AL§SHATh(S4EE,  Cat. No.

Aok oll A IS Bacillus  subtilis KACC 145499} Acetobacter
cerevisiae KACC 237655 AM&3G (A oF23) Korean Agricultural Culture
Collection, MeHEE, thatyl=r), W oz AFEE R #E5L2 TSB(Tryptic
Soy Broth, MB-T1053, tjgtil=h)ol HE3ste] Bacillus subtilis KACC 14549
T 2443 &9t 34°C wjFrlol A w|Fellal  Acetobacter cerevisiae
KACC 23765 % 28°ColA 48A]7F wjkst w Ao &35t}
DL-Lactic acid(Fluka, CAS. Number: 20-21-5, USA)®} Acetic acidi
(Sigma, CAS. Number: 64-19-7, t3i1=) 1%} 5%=2 S0l 3284 A}
&kt



A FEol A ofa™oelntol = FheEd ofavEpl x it 22 o] Qe
T T W S R BEEAG 229 sx9 vldste] SUksle o=
g A Uok®). B AFHAA = Ak EAlstE Y] dFd 2RO,
0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 1 mg)S FFE=HEZ DNS9 W34
7130 F¥% 550 nmollA FA T ZEFAS o)&ste] FASA AR FA
2} DNSA| kS AFE3lY] EF =2 =A3Y 0w DNS(3,5-Dinitrosalicylic acid)

AleF Az A3

AN

ol

A= Farst
5.3 gi FABIUER 9.9 g&
tartarate(Sigma, CAS No.: 304-59-6 A&, dl$vl=) 153 g, #&= 3.8 mL,
sodium metabisulfite(Sigma, CAS Number: 7681-57-4, A2, 3=) 4.15

¢o Y galah SaE Aoke sUR HWS A 2e Avasi

o

o =/ 1L 7|22 3,5-dinitrosalicylic acid
=

5 708 mLel| £33t 3 potassium sodium

4°C W¥Aarel s ol Hatd

o
control tube 1 ml 171& FH|s9om A

= ]
10587 dZstg ). 233 =4 (UV-Spectrophotometer, Biochrom, Ultraspec
2100 pro User Manual, Holliston, USA) 550nmolA SF=E SA35to] 3+

P 3PS 9% DNS Aeke] RIS st



(UV-Spectrophotometer, Biochrom, Ultraspec 2100 pro User Manual,
Holliston, USA) 550nmell4 &3 %=(UV-Spectrophotometer, Biochrom,

Ultraspec 2100 pro User Manual, Holliston, USA)E =A% o Erwto]
AT BEHAE o] &5t A 0.25 gofl FFEe Jde LT FS gt
St

3) 74 244 A9

A= XY 5 FHETo] 78 doE EAcste AFeE AE8Ha du 7
A FAA BAEE ofaHolulolE & Y S doluly] fE A

FEfe 7HAF 0.25 go] €3] A AR STHTE THIskY] 1A1%E, 2AI1% 4
AlZE ZRAsFe] DNS  Aleka} B335 A|(UV-Spectrophotometer, Biochrom,
Ultraspec 2100 pro User Manual, Holliston, USA)S3 =5 SA3H o 7+

X]— 0.25 goﬂ %54019)\3 st o]:J,]- 71—/\.53 p;_l]_o ?-5]»0 ]:*I_

D BAL K% A

Lactic acid #7149 %5 100 ml WlA2ZE2=T0 1 mlZ ZE39 2 1%
2 T sME LNS o]gslo] AE HYsith. dukrie] A9 A
3}

Fa I8 #ste] 1% = 5% w7ivtel #AE FAAske] A FA 0.25

0



gs 1A, 4AXZE A AT
5) AR AT Al

ARG Abste]l IHEdAstd At oA B Bacillus subtilis
KACC 145499} Acetobacter cerevisiae KACC 237655 @& o= A3}
AT}, Bacillus subtilis KACC 145499} Acetobacter cerevisiae KACC 23765
+ TSB(Tryptic Soy Broth, MB-T1053, th&il=p)el FF3ste] 35ToAl 244
b &<t incubatorol Al wlFelSith wAIES 27 Round bottom tube 1 miol
PBS 9 ml& Yo A&sda sAul 10° 107, 10°=2 A% P33t
Colony & &% ZAxn 107t Agsttta ddsiglon] #33%7)
(UV-Spectrophotometer, Biochrom, Ultraspec 2100 pro User Manual,
Holliston, USA) 550 nmelA] O.D. #t< 0.3e= AA3}3dch.

6) #AAH 77|13t v A= A=

Acetobacter cerevisiae KACC 237659 1% DL-Lactic acid(Fluka, CAS.
Number: 20-21-5)5 AW Dol #2713 ddWor sdstA 438 I3
31913l 50 ml conical tube®l Acetobacter cerevisiae KACC 23765 & 1
ml¥ FFF 10 miE dol A&ste] 607 HAAg & mwe] &4 FA FF
= AlAF3Y . 1% DL-Lactic acid(Fluka, CAS. Number: 20-21-5) 1 ml¢}
5 10 mI7F ©21 onical tubed] 60% AR A Al5e LT SH

o 2) A9 B98I Aassi

abs



7) o}z olrtol= 24

St L BEAA H A o] AWk} 1% Lactic acid + Acetobacter cerevisiae
KACC 23765 60 A glgt 72k, Algol = A5 723 JejE 180T ol A
2% FEAYE 50 g2 IR LC-MS/MS 7712 &4 A8t +2
st g AR Fee] Als 9SS AdE] Fste] 50 mL Yz FH
T8 1 mLet AT 9 mLE 7hete] 203 X" & A4
o] 20,000 xg= 30&7F dAlEdsddtt. o5 i Eeste] dojx
5 mLE 0.45 pg %o X (PVDF membrane filter) = o] 3}3te] Al
2 3}, wlEre 3.5 mLet AAS4 3.5 mL2 4 3A171 HLBIFE 2] A 9
A9 1.5 mLE 9o S9A & HFAS 05 mLe ZE¥Ea ZAS5 1.5 mL
& o} wleke 2.5 mLe AAlF 2.5mLE ZA 34

SAX &%t SPE ZFE#A o] B 1.5 mLE Yo A& &9+ 0.5
1 mLE A IZulE Tz AFLAoZ 3}

o,
kel
=
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ke
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Fig 1. Standard curve for Amount of reducing reducing sugar(glucose)
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Table 1. Absorbance(0.D.ss50m) of DNS reagent reacted with glucose for standard curve preparation of reducing sugar contents

Amount of
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
glucose(mg%)
Absorbance(5
50nm) 0.013 0.069 0.119 0.173 0.24 0.294 0.348 0.41 0.457 0.542
nm
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Table 2. Reducing percentage(%) of reducing sugar in potato submerged under distilled water by submersion time

Non—-treated

submerged potato under distilled water

potato 1 hour 2 hour 4 hour
Absorbance(0.D. as50m) 0.487 0.205 0.187 0.167
Amount of reducing
0.94 0.43 0.40 0.36
sugar
Reducing percentage(%)
0 45.93 42 .48 38.64

of reducing sugar
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3) Bacillus subtilis KACC 145499} Acetobacter cerevisiae
KACC 23765 A3 7=l 39 74 Ao

=
o

2
0{0{!
o
>
Ol
O
o

THEAAFD A A BEDL Bacillus  subtilis
KACC 145499} Acetobacter cerevisiae KACC 237655 ®a 5= A3}
Fom Zhzy 154, 30, 60 AF@s A Acetobacter cerevisiae KACC
23765 60%0 2 WFd o olxHolulol=r} pF EE& HAES UERAIL
60% HAE 27 vl RS wl Acetobacter cerevisiae KACC 23765 i<

82%, Bacillus subtilis KACC 14549+ st o] 76% = A% o] Acetobacter
cerevisiae KACC 23765 o] § 2 #4285 Ho53 JtH(Table 3).
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Table 3. Reducing percentage(%) of reducing sugar in potato by immersion time in culture of Acetobacter cerevisiae and
Bacillus subtilis

Non—treated Acetobacter cerevisiae Bacillus subtilis
potato 15 min 30 min 60 min 15 min 30 min 60 min
Amount of B b b B bed
. 0.86+0.06* 0.2840.01  0.20£0.02" 0.16%£0.03> 0.2740.02°¢ 0.30x0.05° 0.21%£0.03>
reducing(mg/ml)
Reducing
percentage(%) of 0 67 77 82 68 65 76

reducing sugar

Values are represented as mean = SD (1 = 4), differences of reducing sugar were tested using one-way ANOVA and

Duncan’s multiple range test (p <0.05).
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4) 1%, 5% Lactic acid X &l 93 A9 943 A4

Betsl A tH(Table 4).
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Table 4. Reducing percentage(%) of reducing sugar in potato by immersion time in lactic acid

Non-treated 1% Lactic acid treated potato 5% Lactic acid treated potato
potato 15 min 30 min 60 min 15 min 30 min 60 min
Amount of q b b q b b
) 0.85£0.01* 0.18%£0.01° 0.14%+0.02* 0.14%£0.02° 0.16%0.00° 0.13+0.02 0.124+0.01
reducing(mg/ml)

Reducing percentage(%)
) 0 75 81 &9 77 89 88
of reducing sugar

%Values are represented as mean * SD (n = 4), differences of reducing sugar were tested using one-way ANOVA and

Duncan tests (p <0.05).
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5) Bacillus subtilis®t+ Acetobacter cerevisiae @& 8% T 1%
Lactic acid A8 ¥ 393 74

HF AIAdxAHo 2= AE Bacillus subtilis KACC 14549¢ Acetobacter
cerevisiae KACC 237655 #ast ¥ #HZA f7]4F 1% Lactic acidZ 154, 30
B 60E =oF HA sty Y9G A2&S Vel A3 Acetobacter cerevisiae

KACC 23765 < 60%, 1% Lactic acid:= 3083 60%oA] Yol 713
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Table 5. Reducing percentage(%) of reducing sugar in potato by immersion time in culture of Acetobactercerevisiae
and Bacillus subtilis with 1% lactic acid

Non—t reated Acetobacter cerevisiae + 1% Lactic acid Bacillus subtilis + 1% Lactic acid
potato . . ) . . .
15 min 30 min 60 min 15 min 30 min 60 min
Amount of b ) ) ) ) )
) 0.89%+0.07* 0.15%£0.01 0.16+0.01 0.07£0.00 0.184+0.01 0.144+0.03 0.08%+0.00
reducing(mg/ml)
Reducing
percentage (%) 0 79 77 87 75 81 87

of reducing sugar

%Values are represented as mean * SD (7 = 4), differences of reducing sugar were tested using one-way ANOVA and

Duncan tests (p <0.05).
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6) HF Az WE o7 Holnlo|= BEA A

Shar L FAA A A G Ao AabghRl, 1% Lactic acid + Acetobacter cerevisiae
KACC 23765 60 A 2lgk Ak, Aol s #ZAbE A dEl= 180T elA
2% FEHES 50 g& skl LC-MS/MS 7712 74 d&e Ax dut
AA izl Hls) otz ™Holwlol= gheko]l 95.29% 744 FAshe w2 HAE
& YEhHAE(Table 6). ol A S(2016)9] =il w=w 2

AlZE A A AR S A2 § oA dofrte|n o] 96.1%% 7MY wWol
4

N

A% Febol 28

i)
2 712 MAsted {§7]14F 1%9F 5% Acetic aci
Zb 304, 1208 b AAG F oA Hopupol= T WHIE WA A 1%
Acetic acid €9 60%2 73.31%, 1% Acetic acid £ 120%2 88.37% 74
A3, 5% Acetic acid 602 76.28%, 5% Acetic acid 120%2 91.48%7}
AAEJATE As A THI0). & AFHoAA = AES GSAI7|HA {7
H2ow olmgYolntol=5 A 7ts}sitt.
2

a2
ol AE AYANA HEHOE £47 ololrlelE AUSE AAT >
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Table 6. Analyzed acrylamide contents of non-treated potato and potato treated with Acetobacter cerevisiae
+ 1% lactic acid(60 mins)

Non-treated potato Acetobacter cerevisiae + 1% Lactic acid

Acrylamide(mg/kg) 0.73 0.08
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