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Abstract

This stﬁdy aims to brew apple wine containing lower concentration of alcohol by fermentation
and to retain CO; gas in apple wine, and investigation for the possibility of storage at room
temperature was performed.

A Saccharomyces sp. was proved to be acceptable for production of base wine as its
higher fermentation rate at 20~25°C. However, B-2 was most reasonable for post-fermentation
of apple wine as this strain strongly ferments sugars at low temperature (4°C). '

The yield of apple juice increased by maceration of apple pulps. The yield was about 5%
more than that of the unmacerated juice, whereas acid content was decreased by 10% compared
with control. When stored apple wine containing 9% alcobol was introduced 1~3% sucrose
at 7~8°C for 100 days or more, the CO: pressure of apple wine in bottle shows 3kg/cm?
by bottle-pressure meter. It showed good storage of the wine at room temperature,

CO; gas pressure in apple wine containing 6% alcohol, 5~10% hop extract, and 2% sugar was
2kg/cm?  he result also showed possibility of storage. Whereas 6% concentration of alcohol-
ic apple wine without hop extract caused unusual fermentation  during storage at the same
condition,

The desirable conditions for high quality apple wine should have CO: pressure of 2kg/Cm? or
more and should be added 1~2% sugar to base wine.

From these results, it can be concluded that the brewing of lower alcoholic apple wine is
possible.
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6. (KEREN RE

Einhorngjif# & malt extract($F 16.4° Bx, pH4.2)
20mld & A $x & Eh 1 ASEE 50ml 25
43 BRE 1mlE st 4°Cdl 4 wekalad A 24
fefetet COz gas AR E-SE BIEH

T BIBAE BRS U RENEE
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% HFEERE BTEEScs HESA s
PaladeE = (195248) (pH7.4)8 fHASIY 4°Coll A4
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solution-®- {#if3}4 o penetration propylen oxide
2, embedding-& Luft:(19614F) wlz} epon mixt-
ure® EAHAA Poter-Blum UltramicrotomeMT-2B
type o ® 400~500A T2 Wjste] Reynoldsfifs
W (19684E) 0 = electron double stainingsle] Hita-
chi-Hu-11C type EFHHE o2 F38 .

8. Maceration2| H&k FE

342 FEERE Asbpulp® Table 134 o] 80ppmée]
S0: (Ne:SOsE DS HAA 25~30°CH Rl
A 244 7t Wi sl macerationd FEFc}. 2 o

Table 1. Treatment of apple pulp

control crushing—compression—fermentation

maceration | crushing—maceration in 80 ppm SO;
at 25~30°C for 24 hour—compress-
ion—fermentation

—EBje 2 Bt £t ¥tz EEH.
9. Base wineo| &l

Base wined] HliEl vl ERASNGIE)S Hikd
ate} BRI, Kigshm gt ohg #t sk i (Table
2> pecting 7EA 7).

Pectin g A, =M Sclase® Fi1H9 0.05%
Hmstel 45°Cel A 4417 BN oW 9% ARAEE &

Table 2. Analysis of fresh apple juice

Total sugar* Reddcing sugar® Total acid** pH

% R %
12.7 11.5 0. 55 3.6

*as glucose
**as tartaric acid

Table 3. Analysis of apple juice

before inoculation of yeast.

Sign } Total* Reducing* Total** pH
sugar sugar acid

6% 12.4 11.3 0.5¢ 3.6

9% 21.8 20.1 0.52 3.6

*28 glucose

**as tartaric acid
e el £B-& Brix meterz 20%7F HA Ao,
B9 1 (Table 3).
A7lell SO; (Ne:S0:% DS 100ppmiEinst oh&
R 5% 3 e BEEAE EMsd 20~21°CY HiE
L= BREAZ .

TERER: BES 250ml Erlenmeyer flaskel Al
% (##12°Bx, pH3.8) 100mlEs Hrslz 15L/B. 15407
BET vhE SN R-11S st kel el
30°Cell A 404 7k wf ok,

6% fLEE 99 TR+ F@Es 3 g2 Pre
it 22 s A4, 6%EE 6Hk]  EEEET 52
TEoH 9%EE 1237k BB Byl wEs)
it EEE T2EY Js2 o35 base wine
(Table 4)2 = {HHAMN .

Table 4. Analysis of apple wine for base wine

Sign Alcohol Total* Total** pH
% sugar acid
% %
% 6.4 0.12 0.46 4.0
9% 10.8 0.41 0.42 4.1

*as glucose
**ag tartaric acid

10. %iBEE BS

LAl Aol BEiLE base wine® WS HEfs &%
R, HH el base wined] HA (Amerine, 19724E)q]
A2 FEHr2 o83t o] BREE BHS Y.
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11. Hop % @AW ‘

Hop {1#-& & 2lol 4B 0.35% 5+ iZ f#hop
(EE SUEHc . HEEEGRaids S#E-e 2A)
F st 1S Bl oh vhA 0.65%9 hop
E Y3 9050 B9 ¥ AF oA = §E&sle hopif

#oz {HEsIE .
12. AnbEe| B BR

ATRye 2 COE HEAA A AL3-F (carbonated apple
wine)oll w3t COBB =& Frgiikd FHEs. &%
Bgol A+ =lal base wined| ¢IE 48T 6% 9%
2 [Brste] 500mlEe] MRS CO: EHol 0.5,
1.0, 1.5, 2.0, 2.5kg/cm?o] HA wAFE HEAA
2 g AR - TR 30°Ce FE(15~18°CHel
68 AR Braialch.

13. EH e

AEal ASHES A ohe s el HEY .

(1) Bx#E : Lane-Eynongk o & JisEsls glucosezm
E- i

(2) 2% : 0. IN-HCl2 B3 & Lane-Eynonys
o= JfiEste glucoses EHIF o},

(3) #® : 38 10mle] wl g 0.IN-N2OH &+¥] ml

Table 5. Morphological and physiological properties of isolated veasts

— 392

Charcteristics Strains B—2 R—2 R—11 R—1I12
Sucrose + + + +
Xylose + + — -
Glucose + -+ -+ +
Lactose — — — _
Starch + =+ + +
Inulin + + + +
Inositol — - - -
Meltose + -+ + €
Raffinose + + + -
Galactose + + + +
Salicin - — — —
Mannose + + + +
D-Sorbit - - - —
Fructose . + + + +
D-Ribose — + - -+
D-Arabinose -+ + =+ -+
L-Arabinose + + =+ +
L-Sorbose + + + +
Gly cerol ' + + + +
Ethanol(3%) : ‘ -+ + +- +
NOs _ — - — _
Size(p) 6.69.9 6.4x11 44%8.3 6.6X9.2
Form oval oval oval oval
Sporulation + + + ‘
Budding multialteral multialteral multialteral multialteral

+ : positive, — : negative, = : neuteal or faintg rowth checked after 9 days at 30°C.
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2. EEEBES M
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Table 6. Production of CO: gas at 4°C by

isolated yeasts

Strains Volume of CO; gas (ml)
24hr 48hr 72hr S6hr
B—2 + 3.2 >10 over
R—2 — — 1.1 over
R—11 — — 1.0 over
R—12 -~ + 1.2 over

ook A Rl A at BEC 20~25°Cell A
o BgEEh-S R-110] b4 REFZRF. d$71 R-11&
ol Aor EEfEel BHsle HEel Rifstn
=2 base wine Bl =gt HEkg ok

. BEVEASY B
f#;iﬁ §HE 30°Cel A] #5EEsle] osmic acid® [FH7E,

epoxy resin® @ embedding?le] Ultramicrotome . &

Fig. 1. riectron micrographs of isolated yeast. (X 15, 000)
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= R-114 BEY zles MRIZENA B =
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. R-12 (Fig. 1-D)¢] MMl —ieBsel v &l
HMETHE Eelda Q& MlREEe] vimy gL w9
= MRS Saccharomyces cerevisiaes} 7ro| #uha
RE o WAV e e SEEoRg S
‘Ha(fission yeasts)®] ‘Ef&-& Schizosaccharomyces pom
best  Zol #iMnel —IRANA o HEoez #ETHD
. HREL BEY ETEEE /M4 Bz A Yo
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4. Maceration £

Maceratione] AFsHEHS] KB AshFo] w2 &
8¢ WFSHol A8k BEREAstpulpd] 80ppmel SO

fotal Sugar

£ Hinste 25~30°Ce H|iBANA 24850 HEstd R
fHehe] F7ESE KR4 macerating enzymed] {EFH-E&
$ =5+ macerationfFREE A=Y},

Table 7. Analysis of macerated apple juice /

Specific . . I
Sign gravity Brix To.tal H Turbldlty
acid
%
contrrol 1. 060 13.2 -.0.61 3.8 0 30

maceration | 1. 067 13.5 0.56 3.6 0.24

*as tartaric acid **as OD at 500nm

Table 78] EbQ ulel zbo] Hyte] HE, HaE
4 pHE macerationd] &) €obE #LE AAE +
gdst. ey ﬁ@% macerationd] s & 10%3
= HAE EERE 94 macerationErt REFHE
BHBL controlE R} macerationfErt ¢F 5%F =
Egv. =g 2 B Fifdd AslsdE BED
A3 AT BEAE € 93 AR XA A
S5 HE851 controlER ¢F 8 @2 A& ek gl

5. {E:EEELMBR Bawt
EEEA TSR] BEA AE 9%¢ &BE
LIE o] 6%2L9%7% 5.4 base wine
.5, 1.0, 2.0, 3.0%7} =7 st
3 e KRER 4o 7~8CY (KR4
F=3e

0 5 15 30 50
Storage Feriods (Days)

Fig.2. Changes of total ’ sugar : 9%,
®:2.5%, B:1.5%,

100 130

and 6% of alcohol, is contained respectively. O3 3.5%,
A31.0%, and A $0.5%, -
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Fig.3. Changes of reducing sugar (Legend is same as Fig.2.)
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Fig.4. Changes of total acids (Legend is same as Fig.2.)

HFERERN XoBMLE: Risver AEed Fie MmFig. L 9% $ZLEEF AT A% ke
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0,08 I

Volatile Acid (%)

C 5 15 30 50

Storage Feriods (Days)

Fig.5. Changes of volatile acids

(Legend is same as Fig. 2.)

11.0
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g 0 5 15 30 30 100 1350

Storage Periods (Days)

Fig. 6. Changes of alcohol level (Legend is same as Fig.2.)

Fig.59] el wkel  Zo] HERESS A A 30H 71X
48 ®/ingl e 2 Lige wAskelst elA soREY
B A48 @t 13099 base wined] <%
2N A=Y 48 Jehi s

Alcohol®} b= BEEES WAk vl 449
Emglew (Fig.6) ¢2E Himgt = Lo R CO:

gas BEE A48 B

CO:EE- 100H ke 44 #insts frg < 100
HiEd = AY 2~3kg/cm?e] ERES ehd ¢l
A 1000 L= 94 CO B A48 Zoad B
Bkl = A% 1%94 FHEE o =R v&d
BEhE 24=@Fig. D.
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Fig.7. Changes of CO; pressure (Legend: is same as Fig.2.)

5of

,E 1@0 il

3 ] i 1
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100 130

Fig.8. Changes of hydrogen jon concentrations (Legend: is same as Fig.2.)

Fig. 83} 7o) pHE 6%[E, 9%E ol At &)
pH 3.9~4. 2614 EgEEel vlEo] A A3 Einsty A
ZA50He 7k g Rolvhrt My 1300 & 4.0~
4.1 5% veldeh

6. Hopit#k HMZP

Hop7b A-sh5e] firagel »lA& 93& #atasl 4
st £RE 2% AW-g #RET base wined] hopit
FINEL 0, 5, 10% A sto] ez 7~8C

oA BEEEA A FARR ROELE A9
(Table 9).

olw] fER#EE base wined 2%¥EMMAH. —EERS
(&fE, SRoUHE, 1M, EEE BERS 2 pHe M
130874 hop EFEMES Wt e 2RI 43EA &
9%vt.

oAV 6% B EEMEE A 500 D B
FHEEE 29 kg ot hop HMEC AL A EEE
BE Vel A ggkeh. =3 CO: AR 3¢l A hop
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Table 8. Sign of apple wine

Sign Aleohol % Sucrose %
S—6—1 6 0
S—6—2 6 0.5
5—6—3 6 10
S—6—4 6 2.0
S—6—5 6 3.0
S—9—1 9 0
S—9—2 9 0.5
§—9—3 9 1.0
S—9—14 9 2.0
$—9—5 9 3.0

Table 9. Sign of applewine by addition of hop

HEINES EEmE »e Azstd 22 R
130 -5ake] 0.5~1.0kg/cm?d = 9] CO: 4=Re] WA=
Aoz velyst. Hop GinES &fLAER CO: &R
& 2 BRIl 50 N & 6% E s 9% E R COx
£Rel gt BRI & AY . AV 6%EI
bzt @& COJES 2 #eh(Fig. 9.

7. KBE BRESAEAMLFS BRIERES

GTE HF] 2L AAFE KRkl A= 3L
onz AFAL B 9% FAA Ske = Az
24| CO; gasE —FEN L 2 FMAA FiB(15~18°C)
s} 30°Cel A 6 AR KT BE 2 EEE Az
I 558 Fig.100] vebigliet.

BAEET ALY WEL 6%Es} 0.061019 9%EA
0.0852 4 9%E7 6%Enck ¢kt Eokh. ek 6fF
A8 BES CO:E BFAZA ¢ controldl] 38
CO& M 7 E7F CO:MES imel ¥l sted &gk
BEES B JEhgeh ¢2E 4B 9% 9
9%ES 6%EA B8 BIFD HRE vdebid. 53
SREET] 30°CRIR R et

CO: gasEES 1.5kg/cmlA ffAA ZEBAA A
39 WEHE 6EAK 0.10~0.158 29 BEE vk
Wel AR ot ArtE £RE/ dglonz EES
6%k 9% &% AAFd 1. 5kg/cml k9] COMES

100 130

extract
Sign Alcohol | Sucrose | ‘Hop extract
% % %
H—6—1 6 2 0
H—6—2 2 5
H—6—3 2 10
H—9—1 9 2
H—9—2 9 2
H—9—3 9 2 10
300 =3
—
o~
8 2.0
¥
o
~
@
@ 1.0
@
&
&
O
o 5‘ 15 , 30 . 50
Storage Periods (Days)
Fig. 9. Changes of CO: pressure

— 3 9% of alcobol. — —
@:5%, O3

s 6%0f alcohol contained

10%of hop extract was added respectively,
A\ 3 Contool (hop extract. was not added)
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Fig. 10. "Turbidity of apple wine containing various concentrations of CO; after 6 months,
— 3 Stored at 30°C. —— 3 Stored at room temperature.

O 3 6% of alcohol.
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WAL A3 KRek Azdo.

£ =

AR Absgd] R8BS BEEAA R
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WBEEA =T FEEe F938k7 st COE g
A7 FHikd HEtye).

AL BRG] A R BRER A8 £BA -
RERY HE S AT 53 R-110] base wine B0
2 7 & H44 Jehl gl R-118 #IZ el
A BFA vz TFE B o Saccharomyces
Bez FEIYHE. =% B2Bke KEW@COAAY
BiEgol b RiFste #EEC A% EkE 295
grh. ol & LB T EFEEEN B
g wh, R-112 o}& Efkel el vlad #EigEte] +
AL "dol= B2t #EHT A4 TALE Aoz v
Ebyivh. HIREEES) T o (i) A Wikt AERIRR
e BAs dEA oA A= REER RN 98
o AAEES] A o (KMl AtolelE olwd Absk

3

®: 9% of alcohol was added.

AL g A 2

At} pulpE PEIETOl 24%5fE macerationd o
24 BiKBEY 5235 Bins) oA < 10%9 %
BERE 7t ghen] o] Fitow BUES Asiyy A
ol control2rt o @ Aoz Velyn. a2y B
HE196445)9) Rl st Brtlkzse] 10%4 %
S7tEe oF 30% Y MEERS veR vk

FRERA AL FREM e FEEC 196748, 19714
& kR sk HRA TS FAY oY PESEAST
)L xEde] Bifsivtn #Edha deol4d HEKH
RS, 28y zEdsl dde BEES HEd
o AReRe 2fR A eerl zEddo] o 2wje] -
she] Bl HREEHHAZS A¥adt o] Er 9
Foll Awho]l xzewrr S8 WA
o},
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