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Al ZFAE ARE o183l FEANTE FHOM ARy waEAES FAAoH s34 E o
o WhE njQESEY Wlel o318y EAL 2ARIAT) Al AFAE Saccharomyces cerevisiae KCCM 12224
€ MRSl 25°CollA 1497 RN F 15°ColA 14537 47 AR $E/|t F FAES fRe 4
14X10° CFU/mi, 43X 10° CFU/MmCIA 2.8X10° CFU/mi, 1.2X107 CFUmIE F7151th $4333& A3 #
de FAZSE 1.0X10° CFUME, A2FE 1.2X10° CFUME 72239t 2i717 3 95 20.0°Brixdl
A} 8.5°Brix=, FAFLE 9.66%04 6.M4%Z AT W, 43¢ FFE 70%Z, A== 0.19%004 0.24%=

S7IIAT 145 B¢ $4838S o pH, A%, 3=t & W3S HolA ¥

uhy

1y

egT 1¥E FFe

AL EIE FFES 11.8%7KA Z7151T). AAFE 045 um nitrocellulose PIAIAZERE o83l ot
3 F A 30l M2 tE FYdAug A8l WA A3 Biomax 100K e 27) flux(121.2
liter/m’/h)2}t BF flurt A8 Bejedsiet ol 713 Egic) Aot s AlEE Wl SAjske vl
< S AAHIUCH g IFE FFS AL 1 oj9je o|siety 5S4 W] ¥t} A
AFE 15°CM 53 AREHE AT AR7IE vAE] A AEHA 4o o8y SAE Ws

3R gl
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AFREE o|g3l] ol HFS FEHIINT FET A
o] MELS 731 20°Brix® BRBLAL, 0.5%(vv)S ZEHE
2 HBFsle] 25°ColA 237 LA 15°ColM 1457t
ANZG D dgdl AM8E 2e® EEF Saccharomyces
cerevisiae KCCM 122242 315383 4 v ERE
AEfelA BoF ol YM HANA] (Difco, USA)ll 753t
30°CelA 12417 MR = ARS8kl

Fojojat 4. Ao gEE AFSTE 10,000X golA 10
B7F QAEE] dsde 3l BRES AAs] HAsl
membrane filtration apparatus(Sigma, USA)E o] &3t 74
mmHg?) 25 8ol 4} pore size 045 um, 2 A7 47 mm, =
EHA 173 cm®9 nitrocellulose membrane fillerE 723k |
a4 o Fstolnh. ol ¥ skl At A (Labscale TFF System,
Millipore Co.)& ©]438}] polyethersulfone ]2 2] Biomax
100K, 30K, 5K9] o13}ur7} regenerated cellulose A2 <]
PLCTK 30K$} PLCCC 5K¢] & 57FA oJs=kg o] 83lo] 40
psi®l ¢4Ee 7Bl ANt AREE RE gejoARe
MilliporeAl A1F2.2 Zo| 188cm, & 30cm, 2 EWFH0]
50 cm®] 3, AFEI7} 32ml, AUl 80psioltt. &
3 fluxMH)E 9EEH ' 143 FFdse A8Y &
Z(liter) S ASse] ARSI 13] FA) AMEHE AR
e 500 miE A8k sk

nAE g5 2. AESd EAtke vAE 478 5%
8l7] 918l e PCA HIX|, A2+ YM agar WiA], 3%
ol PDA HIXIE AM3Iom HPs] 4T AT AlRE
PCAHIRIS} YM agar HiRX|ol= 1 mi¥] T3t ZEIMYF
HoR AABEIAT, PDA M= 0.1 mis 25 ¥ B
et ? PCA WlAl= 37°CollA 3FR%F, YM agar HiA|=
25°Co1A 1~2%, PDA ¥iAE= 25°CeIAM 3~4% Wi & 7|
T3t

AuREY . Al ge AL AEF NEE SR
2 AFHo=z FAAZl T spectrophotometer UV-1201
(Shimatsu, Japan)& AM&-3ted 580nme| #HgolM FAEE =
Al MulE Fato] AETE?

pHE pH meter(740p, Istek Inc., Korea)S ARS8l AlS
YAe] pHE SH3 oM P A= 3431 b2 Al A
E 10miE #3td Color difference meter(Minolta CR-300,
Japanye AME-E1 HZLE), ANE (L), TNEbHE 4
sttt

FUFL dinitrosalicylic acidDNS)H| &l g3}, &,
A #o] DNS Aok 03mi%t AEE&Y 0.1 miE S8 &
boiling water bathollA] 3] 387 WAL HA| & T3

i
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el FHES S5ty FEFHOTNE U7 g2 A
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AbeE A 10midl 55 20miE 7F8te] 0.1 N NaOH
2 pH 830] 2 w7kA] A7sk £H1E 0.1 N NaOH®| ¢
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Fig. 1. Changes in viable cells in apple wine during the
fermentation (A) and aging (B). @: Bacteria, l : yeast.
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Fig. 1(a)] Uerd vle} o] Al 48 271 14X10°
CFUMmIOW B 287 3§43 S718 § avteil 37t
3lo] 277ke] WE ol 28X 10° CFUMIE SR8t &
wo] Ao whE 27| 43X 10* CFUMCIA E& 8dx7t
2 A&HoR Zrksle] wE Folle 12X 107 CFUMmI &7}
2 Z7yeiach. £43Y 9 nAEe] W3k Fg 1B)% 2

] &4 105714 HAgEe St 9% FEE fREPE 2
o)% ghlet 7+AE vEhlo] AT 4T A
S AR F 10X10° CFUml 7522 ZAdiden are]
ALdE 12X 10° CFU/Ml $308 A 4dlke AEE =2
A}, Tgole Alah Y o) S FU BES &
A717r Soll= BEERA] ).
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Table 1. Changes in physicochemical properties after fermentation
and aging of apple wine

Before. After ) After aging
fermentation fermentation
Turbidity (OD.g,) 0.79 . 024 0.22
pH 4.06 3.81 3.87
Acidity (% malic acid) 0.19 0.24 0.22
Sugar (°Brix) 20.0 8.5 59
Alcohol content (%) 0.0 7.0 11.8
Solid content (g/ml) 212 0.58 0.17
Reducing sugar (%) 9.66 6.44 0.16
Lvalue 27.54 32.79 21.03
a value 033 0.31 0.34

b value 0.34 0.31 0.35
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Fig. 2. Changes in pH and acidity of apple wine during the
fermentation (A) and aging (B). @: pH, B : acidity.
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Fig. 3. Changes in sugar and alcohol contents of apple wine during
the fermentation (A) and aging (B). @: Sugar content, l : alcohol
content.
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Fo| 7R olfe ARMME FEse G JYIEES
olgdl] L wart A&EHoF HPd o= A7)
Kim 5'"& 71 9 5% /Pt i 2e5e] dae v
E d¥oA 27 2% 24°Brix, 7] &R AHEFE 50X 10°
CFU/ml 02 A8y §28 H78l] 25°Colr waAz
S W D= O CBrix7HA HAIRR ¢RE T oF
14%7FA S718tithal Baste] 2 dA7eh AR 4945
ERARACE. T3 Jung S99 WES Ag AN E2E
TS 27 Bt oS E F7FR 30°Brix ool =W
UL Aol L3]8 FAasda Bag v
HE FFRe wE &7] 212004 LE F 0582 F473)
dasiion 1457 SAAHANME 017 FE7A AEH
o2 7H4Eke 4 S Qi) 3T T 2] 9.66004 @
7t e wpt (Ao Tadte SA7]7k] A &
N 0.16 FE7HA] 7AAasHTt. ol 4 27 3~45 ol
o e I ZEshe gl g npA|u gEE wae]
FFoE AztET A3 &4 5Fol o]2H r o)t ¥al
g7t AER goug P LA & Wi} ¢l
Ao Azte]ojZitt.
dasdoxe] Aeg ARk d3 27 Lg@EE)»E 27.54
olA 32792 F7FHOY agh(FAZ)E 033914 031Z, b
ZHEAEYE 034904 0312 FA| WA ol daIAdd
AMe AR gr)o) wsbt Ide-g & F A 49398
2 L3 21.030% azk2 0.34, bk 0352 Haloh
gejojaiatel EFo] e A fluxe] W} AFE S
A7at7] Aol 2EHAARE7Z 4°CA 10000X gE 105
B ARG T AR sl AR Yol EAljske
FEEEONY B8 FREZAES 1A AANY. B8 #
FEZASo] AAH AIAFE 045ume] pore sizeE A
nitrocellulose A Fe] oJsfule] oAfA|A FES= FHEES
22 AAS F ejoTE AAEAT At TR
Biomax 5K, Biomax 30K, Biomax 100K, PLCCC 5K,
PLCTK 30K® 57FA& ARE3iGl=tl, ol o Aas At
23l 40psie) YHOoE AFAFEE AH3 AF} Fig 4A)0
vebd ule}l zbo] Biomax 100K o] &7] flux7t 121.2
LMHZ 7} =%kom Biomax 30K, PLCTK 30K2| 7330l
z}zb 1016 LMH, 942 LMH® Z7] o3 flixE Yeh
molecular weight cuff-off value7b 7Fg £ 2t £7] o3}
flux7} 7P 285 & T AT AEE Sl FolMe
PLCCC 5K9] %7] o7} flux7} 7V 22 ¥HH Biomax
100K Bh2 of3} Aj7bo] Ao wpEpr e o T/ o=st
of uigh flux7} Y53 FHolde BEAFAT) e} AutEe
2 Az zie] Al wiE) o3t fluxzt FE5 AstEAE
o ol EElFe] 7HE & ZA Fo iUkl fouling®t
FERF 7108 Aoz AGEY. Amar 59 joiHE
olgsl AAFAE AT of A=} fluxyt 7] 308 B9
w2A Asigo] Ao 2] B g AFske
AR AAM3] 4EE VRS W B fluxt o 29ivia
Byslgon, 3 ARG IAS A &S Al F2
g 50°ColM FeAA N E At HFEHAEEE 1.0~12 gal/
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Fig. 4. Comparison of flux of apple wine when filtered through
various membranes (A) and initial flux of apple wine filtered
through Biomax 100K (B). @: Biomax 5K, Ml : Biomax 30K, A :
Biomax 100K, O: PLCCC 5K, [J: PLCTK 30K.
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W3l Fig. 4B)°l YeERiITE = FukkEo] 40psiZHA - F
7Htel wet 271 o3} fluxr} BlEld R Frlesion 1 o
TREE Zrhgo] 3438 748k 60 psidiAE 130 LMHE
vehigich, weba] Alee] ghejoidells 40 psi o]
7k vl @& Res wdHA

oz A ¥ uPE 9 o35 AJE ¥3l. Biomax 100K
Feloziats o] g3l AlFE o3t the o Foll EX)
she uAEY 58 243 23 Table 200419} o] o3 A
1.0X10° CFUmE &A= $A73 1.2X10° CFUmIZ &
Asks AR}t S Aule B3e & ojmdt nAEE A
HA] oprh, wlEbA] B Ao Algd ofzbihie nAES
A AAL F e EH4F PHoz RIS

slelodzl A Fo) o)zjstr AHEe] wIlE 43 s
Table 20} JeERIET B=e) wsle o3 A gk 0213
Hlwsle] wAeFt & 0042 FA% ZAaE B ofgul] 9
3 AAEFHE AT tFEE] HPlx oz} 1)

7
o
Adzg 58 B g 22 4 F e 71& AF



gzl o)gh AlFel F2 AR 205

Table 2. Changes in microbiological and physicochemical
properties of apple wine treated with microfiltration followed by
ultrafiltration

Non-filtered Nf[i‘;'“‘b?’a“e Ultrafiltration
tration

Bacteria (CFU/m/) 1.0X10° ND* ND
Yeast (CFU/ml) 1.2X1.0* ND ND
Turbidity (ODsg,,.) 0.21 0.04 0.04
pH 387 3.84 387

Acidity (% malic acid) 0.22 0.22 0.23

Sugar (°Brix) 59 59 59
Alcohol (%) 11.8 11.8 118
Solid content (g/ml) 0.17 0.10 0.10
L value 21.03 37.22 3778

a value 0.34 0.31 0.31

b value 035 0.32 0.32

*ND: not detected

Table 3. Changes in physicochemical propertles of apple wine
during the storage at 15°C for 6 weeks

Oweek 2week 4week 6week
Bacteria (CFU/m{) ND* ND ND ND
Yeast (CFU/ml) ND ND ND ND
Turbidity (OD4g,,) 0.04 0.03 0.03 0.03
pH 3.87 3.86 3.87 3.86
Acidity (% malic acid) 0.23 0.22 0.22 0.22
Sugar (°Brix) 5.90 570 5.70 570
Alcohol (%) 11.80 11.40 11.40 11.40
Solid content (g/m/) 0.10 0.08 0.08 0.08
L value 37.78 37.76 37.87 37.74
a value 0.31 0.33 0.32 031
b value 0.32 0.32 0.32 0.31

*ND: not detected
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Ultrafiltration for Quality Improvement of Apple Wine

Jae-Ho Chung, Chulkyoon Mok, Sangbin Lim' and Young Seo Park* (Division of Biotechnology, Kyungwon
University, Séongnam 461-701, Korea, 'Department of Food Science and Engineering, Cheju National University,
Jeju 690-756, Korea)

Abstract: An apple wine was prepared by fermentation at 25°C for 2 weeks using Saccharomyces cerevisiane KCCM
12224, followed by aging at 15°C for 14 weeks, and its physicochemical and microbiological changes were
investigated. The viable bacterial cell numbers, increased from 1.4X10° CFU/m/ at the beginning of fermentation,
to 2.8X10° CFU/m! after 2 weeks, but decreased to 1.0X 10° CFU/ml after aging. The viable yeast cell numbers
changed from 4.3X 10* CFU/m{ to 1.2X 10’ CFU/m/ during the fermentation, and decreased to 1.2X 10* CFU/m! after
aging. Sugar content changed from 20.0°Brix to 8.5°Brix, and reducing sugar content was changed from 9.66% to
6.44%. Alcohol content and acidity increased to 7.0% and from 0.19% to 0.24%, respectively. No changes in acidity,

* pH, and sugar content were observed during the aging, but reducing sugar and solid contents decreased. When apple
wine was filtered through 0.45 pm nitrocellulose membrane followed by various ultrafiltration membranes with
different molecular weight cut-off values, the initial flux (121.2 liter/m*h) and the average flux of Biomax 100K
membrane were the highest among the membranes used. These membrane filtration treatments resulted in complete
removal of microorganisms as well as decrease in turbidity and solid content without changes in other chemical
properties. No changes in the physicochemical properties of the apple wine and no microorganisms were detected
during the storage at 15°C for 6 weeks.

Key words: apple wine, fermentation, ultrafiltration, storage life
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