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U g A7 A FAAA g
ol ¥ we] TAHA WEe ANt AGelE Bl FAls] At

<FA Ag L 7>

2 Aol ALEE Al FFN(72 ° Brix)2 7 AE T EZolA Aol W HAste] AF ol AL,
AgPA AgoA] HaAdo] 4% dIeWE ax Saccharomyces cerevisiae Fermivin(DSM Food
Specialties, Seclin, France) 9}¢17l =& o}(Wine Kit Korea Co., , Seoul, Korea)olA +43stich.

At Acetobacter pomorum KJY 8(KCTC 10173BP)-S& rauj=x]oll A 30, 48/\]7} A3t & 4o WAw 6}
HA] ARE-3FAA T

G 0.02%(w/v)S HES)
Hset AXwF A1A 98

FE= APRE SN 10 Brix® 34 ste] 121014 1583t Azl v 2hzke]

]
o] 3l-2ujoF7] (HB-103-2H, Hanbaek Scientific Co., Bucheon, Korea)ollA 30, 244

o 5u(v/v)E AHERAT. BRG] AFE FERE A} A WENS I FF SR HNT F A,
pomorum KJY 8198 Z4&3}o] 30014 250 rpmS 2 WWHESFe] 5UZF wdA]A FEF] 10%(v/v)E AHE3FA T},

<AA > TAE 2% AZ WY

oy 2 A Fade] ot wAtE Az Alx FAL = 19 o, 1 9A 2Abdae] AMgE 43E IaY)
& 20 ° Brix® 33 ALy wFdo| FREZ 50(v/v)HEste] F-2uid7]|(HB-103-2H, Hanbaek Scientific
Co., Bucheon, Korea)ollA 30, 69 &oF AXuUAr A AxsFon 438 525 2426, 7, 8 E 9%= 34
El3 —ﬁr 194 ZAREg o] A3tk 194 222 &= Jar-fermentor (KF-5 L, Kobiotech., Seoul, Korea)oll A
Tz 10%(v/v) FE3ke] 30, 500 rpm, 371 FHF 0.5 vvm ZAPLEE HAIST. 20 Hav 194 dao)
o] HAGAETL 6A1ZE B At WS gl AIENEH sk d3e GRS 19 2ibdade HE Ab

=
£ 1A frbde Askeglen ol Arleke 1wl wEel g kme gakel 0.2% fAHES QA
S22 FYagth, 2w 2AEe] SR A7t Al FE2 28 ° Brixe 8Aste] 30014 597k W
1% FAL Agstel dme I 20wt NES wgse] Wrhow AgagT,

>

A58

<Age 1> ¢3g Ta

F== digital refractometer (PR-101, Atago Co., LID, Tokyo, Japan)E A&3dle] A3, ¢=g TFe
A5 100 mb& 7 o FAAE ol &3te] SAg @t Gay Lussac Table= 3HAbsle] Ab&E3lgict.
JIA

AHAT, A2} gheFol IAE A 2E AFS] st ALY 5SS 194 = % 20 °Brix, 294
g 28 °Brix® 27+ o] @R S. cerevisiae Fermiving 5%(v/v) BE3 & 43 W A9 & 2
2% 1139 2. 9o 28 2dA8E 23] Zaste] 28 £8 F %27] 9% 20.0 °Brix 7 8.6

Brix, 28 °Brix 7%k 13.5 °Brixe @ Yoldu}. AmE 77 0.54, 0.76%% = o] =&F=E 7t
=A vEsten pHE 4.1 ~ 4.22 2 Aol yEhA] @Skt 27] @AkE x7] 9= 28 C Brixgtilol
1.14(420 nm)& 20 ° Brix7-7te] 0.620] ®]8te] HA] vpehygton] o) 3ol
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FAL 28 “Brix® 4L WA F FHOE 2049 dE HFANE AxGT

H* 1

Comparison of physicochemical properties of apple alcohol fermentation for vinegar fermentation

Initial sugar content(Brix)
20 | 28
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Titratable acidity(%) 0.540.02U 0.760.00

pH 4.10.1 4.20.0

Sugar content (Brix) 8.60.3 13.40.2
Brown color 0.620.00 1.140.03

Hunter's color L 94.80.0 91.70.0
-2.510.0 -0.650.1

b 36.00.0 41.10.2

1)
Values are meansSD (n=3).
<A 2> A= 2 HEas5E

(A== AR 1 mLoll 1% phenolphthalein AXA|9FS 2 ~ 3WE "ojmd thS 0.1 N NaOHE 53} H A3}
acetic acid(%)® M3l o™, pHE pH meter (Metrohm 691, Metrohm UK LTD, Herisau, Switzerland)® A&
oAlA ZSAH3IAY. A Ha FELS F LIE TR uE o]EXQl AMYANE Ok 24 S WES

2 e

2 AL (%, -2 7|45 (%,
=) %/ wiv) | A (%, w/v) % 100

2 YIE BL(%, viv)xL.304

AgAn, uAw 23 dE A 2] 3L FE7F 2R E X e GEFE dopry] Astel d3e I 6,
7, 8 2 9%9] Al @3 BFN( X7 AL %2 £24)S 197 2AREE JPsiP o 2wk ZAbEF
A 194 24F g wazoel Al ndFE dad(Ale. 200)S FrHoZ Hubste] A as AAs
A = 39 Aok 2APRE Al 23E 6% HrMe o mE AIZE el 2abdart 8o JAHMNEIF dE
393 7.4%, OE 5AA ] 12.0%% 7P WE £ER ZUE . 438 s W7 A 9E 393 4.0, BE 7
A} 8,192 ZAPLEZE 194 2AbdaRe AYHoR AYPHA ko ol & 43 IdHoR U %
7] HE FE7F Aol A art FdHoR APHA ¢S ez wkd

v, [% 2]o vekd wpel o] A wrE FES dFE FE 6, 7% FilA 70.3%% A UEhdon =3
6% TN A= 7% FRbell HTE whE A ZAko] AAE 43 sk 8ho]YH-E T 55%0]5ke] W EAF wE
&2 HY

ool mEW 3R AxE AXI] 8t 27|SIE R A Al 6, 77t At 1299 AxE AR
F Adoy HE BE AR A4S FA A LIE T %S AMEste] Az Fe A 9 2 A
oA FEF Aow BTt

* 2
Effect of initial alcohol content on the vinegar production
Alcohol content (%)
6 7 8 9
Fermentat ion 70.30.0" 70.30.5' 53.72.7 46.00.9°
yield(%)

1) a—c. . . . . .
Values are meansSD (n=3). Means with the different letters in the row of each fermentation period

are significantly different (p<0.05) by Duncan's multiple range test.
<Age] 3>pH € BE

pli pH meter(Metrohm 691, Metrohm UK LTD, Herisau, Switzerland)® A-2olA FAsH . Tt digital
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2 R A RE 64 234 72 2 WEE weon, 23 2
A EQ 19 ZAmand dagel A7 tedth piiel 39 Ak $4BES dashs 4TS e
GEE 19 a2 W) 9oy 2w 24ANE F 348 3718 ngew o nkme o
& HaNs frreR Hriste] o wade] g oty FUhek ez g

[0036] <Age &> ZAE 9 A%

[0037] A W A= [V-visible spectrophotometer (UV-1601, Shimazu Co., Kyoto, Japan)Z o] &8ttt M=
= 420 oA FFEE SA890L, MEE Hunter scaled] 93 HE(L), FM%(a) @ FAE(H)E JEUHY
om ol hERTE FF5(L=100.00, a=0.02, b=-0.10)Z A}-&3}3iT}.

[0038] AdAT, 7] 438 F2E g5l 2AE 22bhdg Ao nE A 9 ANE ¥ 313 #r}. W=
e 27 23& ¥E7F 2242 90.3 ~ 96.92 7HAslglon RE 1A 2ar) HeEE 87,5 ~ 89.2
2 Zashs FAZ dEEt. A4E@)E 27 258 SR me Aot glev wasl ARdss e
= Agor yeigor dArt JPLFEE aZo]l A el E(h)E 2 2T T3k dgrl 73
Ho wal Fr1ets FAEgoR yeyt). o9l e Axe AlF nAE 4% Mol W 98.5 ~ 99.0, HA
% -1.56 ~ -2.21 @ FAE 771 ~ 7.78¢} H|WA] 2 x}o|7} e}tk

#* 3
[0039] Changes in color and brown color of the vinegar fermentation by initial alcohol content
Item Initial alcohol Fermentation sta el)
content (%) &

W TAAF Ist AAF ond AAF

Color | L 6 96.90.6" 96.70.3" 95.80.3" 87.50.6"
7 92.80.3 92.30.3" 91.30.5" 89.20.7
8 90.70.1° 90.60.1° 89.60.3° 89.10.4
9 90.30.1° 89.50 4" 89.10.2° 87.80.3

a 6 a NS NS NS

-3.80.1 -3.40.2 -3.90.5 -5.60.4
7 390" -3.20.2 —4.20.4 -5.40.3
8 3.80.0" -3.50.2 -4.20.3 -5.60.3
9 3801 -3.40.3 -4.30.2 -5.80.4

b 6 13.60.0" 13.90.1" 15.00.7" 25.80.7
7 14.60.0° 14.80.1° 17.60.4° 24.40.9
8 15.80.1" 15.90.1" 19.30.3" 23.80.5
9 16.60.0° 16.70.1° 20.90.4° 23.01.1
Brown color 6 0.2320.008° 0.2380.010° 0.2550.012° 0.5230.012"
7 0.2620.005" 0.2670.09" 0.2830.011" 0.4940.010"
8 0.2900.005" 0.2990.06" 0.3070.015" 0.4630.014"
9 0.3050.006" 0.3170.07" 0.3280.010" 0.4300.011°

[0040] 1)Sample explanations are the same as in = 4.
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-d . . . . . .. .
“Means with the different letters in the row of each fermentation period are significantly different

(p<0.05) by Duncan's multiple range test.

NSNot significantly different.

<ddd 5> /713 FF

714k A EE Seppak Ciz cartridged] E3A1Z7) ©S, 0.45 m membrane filter2 &J3}3}e] high
performance liquid chromatography(Waters 1515, Waters Co., Milford, USA)Z ¥A&tl. f7]4 4
colume Atlantis dCy5(3.9150 mm, Waters Co.), mobile phasei 20 mM Nal,PO,(pH 2.7)E AF83F33L flow
ratex 1.0 mL/min, injection volume= 20 L, detector+= UV(Waters 2487, 210 nm)ZS A}-&3}i ).

ARAN, 27 AR FEE Gelste] AR 2AbLEe] WA A7 FEe [ 419 P wAE Az

of thEH2l Ao Z = malic, citric & oxalicZ} ¥4% Ao acetic acide AP a7 Jgof wiabA 1

A 3,179.6 ~ 5,794.1 mg%h, 29HA 6,617.9 ~ 9,207.0 mgh=E Z7}F3tglth. Oxalic acide] L BE 7t 1
g gV S E HolxE S B malic acid® citric acide 194 wraolA ¢kre] A4S B
Rout 2gtAlolN Skt o o] ZAMEFEIAA A e fF7)iko]l Ao aFEke dHE gl
S frkeR Hrbske 29l 2AbgE A A TUlete Ago® yEiwtl. e 2] 438 o] =

obel weh 714 el o vebuth,

AT A Azl §7)4F sk vlwek A By ouA] wao] o] Alx® Azl AS tartaric,
lactico] =% AZH A o} 2 FJol= BIY,

& 4
Changes in organic acid of the vinegar fermentation by initial alcohol content
Fermentati | Initial Organic acid(mg%)
on stage alcohol Oxalic Tartaric Malic Lactic Acetic Citric acid
content (%) acid acid acid acid acid
¥ 6 118.90.9”" ND-1990.912.9" N ND 71.72.0°
7 22.03.4 N> 1316.118.0" ND ND 75.32.3"
8 20.71.2 ND 1358.933.6° ND ND 80.82.1"
9 23.71.9 ND1373.69.9° ND ND 86.41.8"
LAAF 6 l20.30.5" ND- Hou5.415.6° ND ND 70.32.6°
7 24.53.7 ND- 13015228 ND ND 74.55.9"
8 28.33.4 ND 1353.320.1" ND ND 82.84.5"
9 29.68.6 ND1376.920.8" ND ND 90.12.6"
1" stage 6 J23.82.6" ND- 119 815.6° ND- 15, 740.970.3" [65.34.9"
AE 7 23.01.4 ND- 19543011 N5 79411117 | 61.66.5
8 28.53.9 R W5 051505 77.45.0
9 30.12.4 W ass g01 of I A
2" stage 6 138.80.2" N 15gs.511.1" N9 027.0130.5" | 137.417.8°
AAF 7 32.61.0 D 546.652.2 W g ass 007 | 127811
8 37.12.2 D 500.414.4 W g ograg | 1240134
9 31.41.1 D 473.921.3 I R T
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) . .
[0048] lSample explanations are the same as in &= 4.
) 3)
[0049] “Values are mean S.D. (n=3). “ND : not detected.
a-d . . . . . . PR .
[0050] Means with the different letters in the row of each fermentation period are significantly different

(p<0.05) by Duncan's multiple range test.

[0051] “Not significantly different.
XYY o] &Y
[0052] Bowge Aigor 83 e BEARE AT G Qone Hava Ay e §83 2
31 Aoltt.
=49
EH]
High alcohol content
apple wine reservoir
{Adeohol contert 20%0)
¥ )
Alcohol ) )
1#'stage vinegar 20 stage vinegar : —
culture Highacetic acid
: fermentor fermentor —> ;
medium apple vinegar
(Batch culture) {Fed <batch culmire)
(Ale. 6,78 &%)
| T
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=4
50
Wale.5.0% Ak T 0%
45 BaloB0% WAl IO

40

E3s5 -

50 4

25

AR IstAAF ind AAF
Fermentation stage

[22]]
W ! apple wine, [AAF | Initial-acetic acid fermentation: beoth.
1* AAF © 1™ stage acetic acid fermentation broth,
2 AAF 1 2 acetic acid farmentation broth,
Values are misans23D (n=3)
**Means with the different lotters in the row of each fermentation
period are significantly diffsrent (p<00%) by Duncan's multiple range test
bt 0 significantly different
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Ed5
120 | WAKEDR WAk 70%
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Values ‘afe means+50 (n=3),

““Means with the different letters in the row of each fermentation

period are sigmbficantly different (p<00% by Duncan's multiple rangs test
WiNot stgnificantly different,
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