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Abstract

To examine the difference in each ingredient between the yeast strain and two raspberry kinds (Rubus
crataegifolius Bunge(RCB), Rubus coreanus Miquel(RCM)) in the making of raspberry wine, five active dry
yeasts were selected. Regarding the RCM ethanol content, the raspberry wine fermented by Lalvin W15 was the
highest, while those fermented by Prise de Mousse were the lowest. The pH of the RCM was 3.58~3.63, and
Montrachet was the highest one of total acidity. In the case of nonflavonoid phenols, the RCM fermented by
Montrachet was the highest one, and in the case of flavonoid phenol and total phenol, the RCM fermented by
Epernay II was the highest. The content of organic acid in RCM were highest in the following order: citric acid
> oxalic acid > malic acid, and tartaric acid was not detected at all. The average content of malic acid in RCM
after malolactic fermentation was reduced by almost 65.5%, and the RCM fermented by Prise de Mousse, after
malolactic fermentation, was 73.3%. This latter was the highest, while the RCM fermented by Epernay II was

the lowest, at 59.1%.
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uvarum Lalvin W15& A}&-3}4ch

1) Bt ¥F

pH+= Orion ResearchA}2] Tonanalyzer EA920-S- Al-&
Sl 2419 3, 4 AOAC o 2Y =gauh
Z COE AAT g 10 mLE A% A7) S o] &
3] 0.1 N NaOH=Z pH 827F4] 23 F F4j4ato g
Fbsted ME-E R eEhAT

d@&e IAF7IedTE FF 4 1 met
BANER o R 2.

2349 e &% B4 Gay-Lussac®| 5% 2
AER BT
e Sellier tube S AM23 Z8W'Wo 2 243
2, o}3ARS Acration oxidationy]'V oz B 519}
Methyl alcohol-& Fuchsin®, fusel oil-Z Vanillin 33}

Holl oJste] B39 11, LTS Amerine?} BergH
Yo 2 total phenol?} flavonoid 2 nonflavonoid phenol
£ Folin-Ciocalteu®] Vo 7 Z23}9 ]

2) /71 BN

712 B2 045 1m membrane filter2 o 3}
A BE A28l 5. HPLCE Waters 26902 AF-2-815
o, column? Supelcogel C-610H (300 mmx7.8 mm
ID), mobile phase= 0.1% phosphoric acide]™ flow rate
+ 0.5 mL/min, detectore= 210 nmol|4] Z#st3Th

3. U5 oF

1) BERE e

A58 HEIHS Brix)E 343 mustd]) total-SO.7}
50 ppm | A| potassium metabisulfiteZ A 7}l 24| 7F
To| Ay HE g 84 HE FR 500 ppmS Hrlsh
3, 2477 Tol] B FE 24.6° Brix7} H A Ao
2 HEe T FURAFY 88 & st &
RN racking® 7S AAD % ADto] ALEBE
ot A5 2 BEAL TEdE 5] @Y Ax &
EE 44 HEg AR e, S5 S B A
U g o= Montrachet TFE AF&stith

2) S2XIF Malolactic Fermentation

FUER 169 F sl YA F A4 dH o}
ufj k-2 29%(V/V)R A 7F8ted malolactic fermentation
}\1 Zil:‘I_Z,M).

RpE| it M

AT

ox ki
ot
3
>
ol
Jo
e
Jo
He
%
@
5
e
N
N
I
i
h

)
Z ARE HRAFCH, F5 S A
HRCB)= Montrachet 752 4t
o] B4 2 BRxF FE71e]
tod Table 1] Veh)glch

R g4FE 2ug AT deE e Lal-
vin WIS 52 289 BRAF7) 153%2 71 &=
Qkil, Prise de Mousse T2 WHE EEAF7} 144
%2 714 Brol 11 Ao} 0.9% A=) HE3 Mon-
trachet F5 2 w&EF RCMI} RCBe] ojere dare
14.9%9} 143%2 0.6% 2}o]7} YTk o] Aol P&
o] 2]gk 2to] 2 RCB7} RCMel| B]3te] #-50] A1 4|
7t Wol 7184 Fite] A7) g}l Aoz ke

TR L
s
T

b e do gy
ol
&
ox M

i

£

BN v ol

O



304

F 12%8 T HEAe
R F7]9] dgg A4
at7] Y3t 53R d=E
i=3

RCMS] pH 3.58~3.632.2 &
zlole ME gldlo} Lo vla|
=2 Holgl1'", RCBY) pHE 3.982 U] E3ith ¥ &
Fo] P pHO MW= 3.10~3.900] 11, HZ 9 pH ¥

o

Fis
L —

.

9] 325~3.800|tHY. AntA o w AlWE D 9= X
LZFo pHE 3.1~340lH, U TEEE FoAM=

THAE0 2 BrixZ7} -2 Muscut Berry AR 98 EH ¥
LEF9] pH7L 340]3, AEE dAY XEFE pHL
3.1~330] HEo|t} pH 34 o|A}dM = TEFo] ¥
P4 9 gke] AT Sl EA7 E +9len
2eAFE B8] o3 0 P W} 5 ANED E
AFA I/ 2o How Aok

7] 9E 5T A AR GRE AlEsle 2R
© RCM9] Z4HS Montrachet 752 WEH 823
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2. Phenolic Compounds

247] T2 5% SHYARXERE AMR3lo] LEE
BuRZel W% S Table 20 ERATH

HE2}Fo| ¢lojA] nonflavonoid phenolss= Mon-
trachet TFE L EH RCMF7} 1,850 mg/L= 714 =
9k31, Montrachet 5% L EH RCBFE 1,000 mg/L
2 71 Yt olg g A3 ROMe| A2 22
o W W, RCBS & Ao A Folr}
A WA RS 42E o2k 2o 240 7))
H Ao & AztEct Flavonoid phenol} total phenol2-
Epernay [l ‘#%2 &% ROMZ7F 2,820 mg/L o} 4,600
mg/LE 7} ¥4 JEla, Lalvin WIS #5382 2E
9 RCMZ= 2,670 mg/Ls} 4,400 mgL2 7134 2A U
E}tt} Montrachet 752 W& E RCMF2] flavonoid
phenol & 2,750 mg/LL 2 Montrachet 5% ¥ &Z ¥ RCB
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Table 1. Analytical data of raspberry wine fermented by the various wine yeast strains

Total Volatile . Reducing
Strai Alcohol i i Methanol Fusel oil
ams aciqan acidr sugar
VIV P v Y (mgmD) (@100 mpy
(/100 mL) (/100 mL) (/100 mL)
ADY | 14.9 3.63 1.46 0.096 0.13 0.05 1.69
ADY 2 14.8 3.63 1.38 0.111 0.14 0.04 1.65
RCM ADY 3 14.8 3.61 1.35 0.102 0.14 0.06 1.97
ADY 4 14.4 3.59 1.35 0.105 0.13 0.07 1.57
ADY 5 153 3.58 1.42 0.084 0.12 0.06 0.95
RCB ADY 1 143 3.98 1.12 0.084 0.12 0.07 0.70

ADY 1 : Saccharomyces cerevisiae Montrachet (UCD # 522), ADY 2 : Saccharomyces bayanus Pasteur Champagne (UCD # 595),
ADY 3 : Saccharomyces cerevisiae Epernay [1(CEG), ADY 4 : Saccharomyces bayanus Prise de Mousse (PM),
ADY 5 : Saccharomyces uvarum Lalvin W15, RCM : Rubus coreanus Miquel, RCB : Rubus crataegifolius Bunge.
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Table 2. Phenolic contents of raspberry wine fermented by the various wine yeast strains (unit : mg/L)
Control wine MLF wine
Strai Nonfla- . Nonfla- .
trains . Flavonoid Total . Flavonoid Total
vonoid vonoid
phenols phenols phenols phenols
phenols phenols
ADY 1 1,850 2,750 4,600 1,820 2,780 4,600
ADY 2 1,830 2,750 4,580 1,800 2,760 4,560
RCM ADY 3 1,780 2,820 4,600 1,730 2,840 4,570
ADY 4 1,730 2,770 4,500 1,670 2,830 4,500
ADY 5 1,730 2,670 4,400 1,680 2,720 4,400
RCB ADY 1 1,000 620 1,620 1,030 750 1,780

ADY 1

. Saccharomyces cerevisiae Montrachet (UCD # 522), ADY 2 : Saccharomyces bayanus Pasteur Champagne (UCD # 595),

ADY 3 : Saccharomyces cerevisiae Epernay [1(CEG), ADY 4 : Saccharomyces bayanus Prise de Mousse (PM),
ADY 5 : Saccharomyces uvarum Lalvin W15, RCM : Rubus coreanus Miquel, RCB : Rubus crataegifolius Bunge,
MLF : Malolactic fermentation.

& %9 flavonoid phenol 3te-e Z7}slw, TWE = H 22159} malolactic fermentation® E-22}15-2] £7]
ol 7+4 815 21, nonflavonoid phenol a2 d %1 2] e Table 3, 494 2t}
oz ZyRgitha Higl o, flavonoid phenol P IaE X fre 2L FE
F % xS 298 A9star= 25 nonflavonoid phenol Z2A217) Aol oY, BB F) gl s
B} 3o Hol 149 Fole HnE Bglor, 11 o At} FAko] F5E o FaL T4 gl Aol &
FRe AR 2ols7] Adgtn waged, of  FeIE
= RCMZFd| 9JolA = flavonoid7} nonflavonoid 2.0k BEA | glojA EE TFE EAS AEE,
Bol dxg Ao, RCBF lojA s ¥ SAkol eke R FEEE AA 2po|7F bR sk
= AR ©1} Montrachet #F= ”LE% &2} 1,766 mg/
LE 7P ©3X3, Epemay I 52 WEE H-E2A4571
3. §7|A9] et 1,622 mg/'L= 7} &4,0;1\:} FAAke] &eko Epernay
77 O& 5Fe| B4 Az a9 AMeSd dad 0 #3=2 viad BE8x37} 3,029 mglz 7H8 29

Table 3. Organic acid contents of raspberry wine fermented by the various wine yeast strains

(unit : mg/L)
Strain Oxalic Citric Malic Acetic Fumaric

ADY 1 1,766 2,696 817 43 0.47

ADY 2 1,711 2,704 788 76 0.75

RCM ADY 3 1,622 3,029 704 69 0.03

ADY 4 1,624 2,791 990 62 0.51

ADY 5 1,640 2,475 836 34 0.55

RCB ADY 1 431 77 1,383 195 44
ADY 1 : Saccharomyces cerevisiae Montrachet (UCD # 522), ADY 2 : Saccharomyces bayanus Pasteur Champagne (UCD # 595),

ADY 3 : Saccharomyces cerevisiae Epernay I1(CEG), ADY 4 : Saccharomyces bayanus Prise de Mousse (PM),
ADY 5 : Saccharomyces uvarum Lalvin W15, RCM : Rubus coreanus Miquel, RCB : Rubus crataegifolius Bunge.
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a1, Lalvin W15 52 @39 222137} 2,475 mgL
2 71 Aok A BEASE 2,700 mg/L W9
At} Alpate] &2k Prise de Mousse 52 WEE
B2 21571 990 mg/LE 7HY ©ekor, Epemayl ¥
2 U5y BEEF7} 704 mglE M Ak &
Abo] Feke Pasteur champagne 752 Way 284}
Z7} 76 mg/L2 7% ©9k1, Lalvin W15 #3&2 O&
H EE2AF7F 34 mgle 7 Aok FetEste] &
e I3 Ho] BF 0.8 mygL o|dt¥ 1L, 1 oAM=
E3]) Epemayll 752 waH BRE2F9 ko]
0.03 mg/L=E o} w|&el Zo] FAolqlth
3+ Montrachet 52 A aH 2714 F29] BE
29| f714ke) S vlms)] BH, RCBF9] 4t
3} AAste] dEFe 431 myLe} 771 mg/LE, RCME
1,766 mg/L9} 2,696 mg/Lol| H]5te] 24.4%8} 28.6% 3
Lo o2 Ay, vl 2 Atk 24 Fei2it
o] ke Z+Z) 1,383 mg/L, 195 mg/l, 4.4 mg/LZ2
RCMZ¢] 817 mg/L, 43 mg/L, 0.47 mg/Lo] H]3le] <
1740, 4.540, 9.38) wokth

% #FE 2a]dked malolactic fermentation®l RCM
Z9l RCBF9 §7]|4F &2k v)wsly, malolactic
fermentation®l RCMZF-2] Aldal 3heke A7) Fo] 3
T 285 mg/LE RCMF2] H 32| 827 mg/Le] 34% &~
o2 Fol EXtE £ A@olA RCMFT malolactic
fermentation®l] 2] &+ Alzbate] 71482 Table 494 vt
Bl ZAAEH AL 50.1%~73.3% FFolen 14
& Fig. 19 YeRi ST

Prise de Mousse 752 & ¥ RCMF2] malolactic
fermentation F-of] A4l 28 264 mg/LZ 717 A

A

A, ZAhege ok 7133%=2 74 =9kttt Lalvin W15
T2 4FE RCM3FL] malolactic fermentation 32}
AlZake] ke 325 mg/LE 7Y ©9kal, Epernay 1T
T2 WEE RCMF2] malolactic fermentation®] A}
Hike] gL 59.1% AR 7Y vtk

3 RCMF2] malolactic fermentation £-2] =4+3}
Fola At ke HF 107 mg/L} 0.92 mg/LE malo-
lactic fermentationol] ©}3}e] <k 2vf =715tk

Montrachet #52 4 8% RCBF2] malolactic fer-
mentation 2] AlFAF ke 1,349 mg/L2 malolactic
fermentation A]7]A] - RCBF2] 1,383 mg/Lel] B|3}
o oF 2.5% A E=Htol= 7ATHR] &th. Malolactic
fermentation & ¥}7} RCMol| B]&}le RCB:= m|H] 5k
t} 1 o]-f-= malolactic fermentation®] *]&] 8¢lo] o
A 7IR17F 9o o FoA pHr} 330181 o]
oF BeE Ao A8 WO, HEAF pHE
35-39 Alo]2 Ag] AdhE v 23k Aow Wtk
=, o}gHite] S 30 ppm o] Yo|H BoH BE
% e 2eg wor}, B A ALEH HEAE
of ol 20 ppm ol BE Al S v ek
& Ao Hof, ol YR Aole] I Ao2 Bt
E]1, RCB= RCM¢| H]&}o] malolactic fermentationl]
ol go] BORBR ofd gz ZAiEo] e K= o
FEAY BE T /Mol 2oy

3 Montrachet #F-2 L EH F 71x] HEAF9]
malolactic fermentation o] -§-7]AF 82F-2 Bl wel B
A, RCBFE] $4ta} dske] g2 390 mg/Le} 656
mg/LZ RCMZ 1,688 mg/Ls} 2,712 mg/Loll |5t 1/4
o|she] SZolgla, WAk ABHE, 221 Frh2 el

Table 4. After malolactic fermentation organic acid contents of raspberry wine fermented by the various

wine yeast strains

(unit : mg/L)

Malic decrease

Strains Oxalic Citric Malic Acetic Fumaric rate(%)

ADY 1 1,688 2,712 280 110 1.01 65.70

ADY 2 1,677 2,818 271 130 0.97 65.60

RCM ADY 3 1,625 2,761 288 101 0.67 59.10
ADY 4 1,811 2,788 264 124 0.97 73.30

ADY 5 1,733 2,531 325 .73 0.99 61.10

RCB ADY 1 390 656 1,349 150 4.04 2.50

ADY 1 : Saccharomyces cerevisiae Montrachet (UCD # 522), ADY 2 : Saccharomyces bayanus Pasteur Champagne (UCD # 595),
ADY 3 : Saccharomyces cerevisiae Epemay [1(CEG), ADY 4 : Saccharomyces bayanus Prise de Mousse (PM),
ADY 5 : Saccharomyces uvarum Lalvin W15, RCM : Rubus coreanus Miquel, RCB : Rubus crataegifolius Bunge.
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Fig. 1 Malic acid contents of raspbenry wine using the various wine yeast strains.
ADY 1 : Saccharomyces bayanus Montrachet (UCD # 522), ADY 2 :

Saccharomyces bayanus Pasteur

Champagne (UCD # 595), ADY 3 : Saccharomyces cerevisiae Epemay Il (CEG), ADY 4 : Saccharomyces bayanus

Prise de Mousse (PM), ADY 5

: Saccharomyces uvarum Lalvin W15, RCM : Rubus coreanus Miquel, RCB :

Rubus crataegifolius Bunge, MLF : Malolactic fermentation, M-ADY 1~35 : Rubus coreanus Miquel ADY 1~5,

B-ADY 1 : Rubus crataegifolius Bunge ADY 1.
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Pasteur champagne @52 g ¥ 7ol 0111 g/
100 mL2Z A)Y =gko)

4. Nonflavonoid phenolss= RCM F%-2] Montrachet
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flavonoid phenol3} total phenol-2 Epernay 11 73
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Fom WL, FAME A2 e

6. ROMFe] SlolA) Abshibe) Bt F%E malo-
lactic fermentation o] A2} 65.5% 748t
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