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Abstract

In order to investigate the possibility of using immobilizing yeast cells with the eliminating purpose
of the riddling process in sparkling wine production by the traditional method, the changes in chemical
components during and after bottle fermentation by immobilizing yeast cells with alginate were tested.
The most volatile compounds, excepting some compounds, were not appreciably different in sparkling
wines which obtained from various samples compared. After bottle fermentation, sparkling wine fer—
mented with using free cells were disgorged, with undergoing riddling process, and sparkling wine
fermented with undergoing riddling process, and tested. The results showed that the taste and aroma
of the sparkling wine produced with using immobilized cells were very similar to that produced with

using free cells.
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alcoholic beverages), detector+ FID, injector &%=
190°C, detector 2%+ 190°C, column &8 &%= 70
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Fig. 1. The changes in content of acetaldehyde during
sparkling wine fermentation by immobilized and
free yeast cells.

—O—! Free cell of Saccharomyces cerevisiae
—&—: Immobilized cell of Saccharomyces cerevisiae
—O—: Free cell of Saccharomyces bayanus

—@—' Immobilized cell of Saccharomyces bayanus
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Fig. 2. The changes in content of total higher alcohol
during sparkling wine fermentation by immobi-
lized and free yeast cells.

—O—! Free cell of Saccharomyces cerevisiae
—&—: Immobilized cell of Saccharomyces cerevisiae
—O—! Free cell of Saccharomyces bayanus

—@— Immobilized cell of Saccharomyces bayanus

Table 1. Alcohols and carbonyl compounds of sparkling wine after bottle-fermentation

alcohol®] WA g & o]z} 9lich Higher alcohol
o AL FE A F opv|Atke] FA TR o] YA
224 A, L2594 aromal 7|93 A2
g2i4 Qlek(11,14). &, a7 k85 ¥ F zhge) A
374 2 higher alcohol®} Z43-& w)23)] & F7(Table
1), 24 5-F 913 AH8-¥ alginate?] 7t =9 R 5
ol & Ao E vebllA] bk, 48} A9} free
cells?] 5= & Aol 5 HolA ghgtor}, BE A3
FollA LEAE F 27| H X8} propyl alcohol 8mg/
L, isobutyl alcohol 4 ~5mg/L = isoamyl alcohol 13~
14mg/Le] Z713td et

Esters

HebE F g A 8-S 243 2 esters §FE2
Table 29} 2t} wA 3} & w9} free cells® HH A7)
F9) esters7F A E R R} free cellsE WHEAF] A
FoA o}k hfehe o2 Jebgdt) & ethyl lactate
23~58%, dlethyl succinate 23 ~39%, isoamyl acetate
11~25% = ethyl hexanoate 12~18%7} A3} 2=
B} oief A = g}, Ethyl butyrate ethyl propionate
£ 8]523819 29, monoethyl succinatet 233 5
7} wo] A st FFoll mhelA esters®] A ko]
7ke] 2po] & B =, S bavanus A&7} S. cere-
visige Bt} 23 vho] 3319 2y}, diethyl succinate
£ S cervisiage’} B2 %S #3133, monoethyl
succinatex= A9 B]53 A2 29t} Alginate-£
| AREEHE IAFAA BEA A A2 F
X7} =& £ ethyl propionate, ethyl butyrate, isoa-
myl acetate, ethyl hexanoate ¥ ethyl lactates <7}
&= A2 el alginate 27t &4 E ob &
T AHE Bdod, o Aol olF HAdh

Volatile &}t
Zr AYTHE uh s T gpaike] 245 gk
#2495 A== Table 33} 2} 24 3 25 o] &35}

(unit : mg/L)

Components Immobilized cell Free cell Yeast cell number( X 108/g) Alginate conc.(%)
o S b 5 Sbh Se 3.0 6.0 9.0 2.0 3.0 40
Acetaldehyde 63 44 58 4 63 52 56 58 63 63
Methyl alcohol 42 45 40 38 42 43 45 42 42 45
Propyl alcohol 78 78 81 80 78 78 78 78 78 81
Isobuthyl alcohol 24 25 24 25 24 24 25 23 24 25
Isoamyl alcohg! 143 144 143 145 143 145 145 149 143 145
Ethyl acetate 48 45 35 44 48 43 44 43 43 46

fH)
Saccharomyces bayanus epernay
Saccharomyces cerevisiae
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Table 2. Volatile esters of sparkling wine after bottle-fermentation (unit: mg/L)
C ; Immobilized cell Free cell  Yeast cell number(x10%/g) Alginate conc.(%)
omponents S 5" Sc? Sb Sc 30 6.0 9.0 20 30 40
Ethyl propionate 1.15 1.18 1.32 1.16 1.15 1.19 1.28 1.25 1.15 1.10
Ethyl butyrate 397 3.85 4.08 390 3.97 3.99 4.05 4.00 4.08 3.78
Isoamyl acetate 2.30 2.53 2.88 2.832 2.30 2.37 2.48 245 2.30 2.32
Ethyl hexanoate 0.83 0.61 0.93 0.72 0.83 0.82 0.86 0.87 0.83 0.79
Ethyl lactate 2.96 1.56 3.65 2.47 2.96 3.02 3.15 3.03 2.96 2.90
Diethyl succinate 0.83 1.00 1.15 1.23 0.83 0.53 0.80 0.94 0.83 0.85
Monoethyl succinate 293 2.56 251 2.50 2.93 3.80 2.62 2.89 293 3.80
1’Saccharomyces bayanus epernay
ISaccharomyces cerevisiae
Table 3. Some volatile compounds of sparkling wine after bottle~fermentation (unit: mg/L)
Components Immobilized cell Free cell Yeast cell number(x 10%/g) Alginate conc.(%)
Sb) Sc2 Sb Se 30 6.0 9.0 20 30 40
Propionic acid 031 0.33 0.42 0.42 0.34 0.38 0.36 0.36 0.34 0.38
Butyrolactone 0.46 0.32 0.48 0.39 0.46 0.42 0.39 035 0.46 0.56
Butyric acid 0.36 0.35 0.42 0.38 0.36 0.42 0.39 0.33 0.42 0.56
Hexanoic acid 6.43 7.71 6.48 7.77 6.43 6.42 6.47 6.33 6.43 6.42
Caprylic acid 12.67 12.86 11.19 1116 1267 13.62 1132 1246 1267 1229
Hexanol 1.37 1.29 2.37 2.00 1.37 1.48 1.72 152 1.37 1.36
Phenyl ethanol 8.73 11.48 940 1150 873 9.88 1038  10.88 873 1138
l)Saccharomyces bayanus epernay
2)Saccharomyces cerevisiae
Table 4. Sensory evaluation of sparkling wine after bottle-fermentation
Ttems Immobilized cell Free cell Full point
S. bayanus S. cerevisiae S. bayanus S. cerevisiae p
Appearance 1.67 1.60 1.87 1.80 2.00
Color 2.00 2.00 2.00 2.00 2.00
Aroma 2.40 2.40 2.40 2.40 4.00
Acescence 1.93 1.93 1.80 1.80 5.00
Total acid 2.00 2.00 2.00 2.00 5.00
Sugar 1.00 1.00 1.00 1.00 1.00
Body 1.00 1.00 1.00 1.00 1.00
Flavor 1.53 1.46 1.53 - 1.46 2.00
Astringency 1.73 1.73 1.73 1.73 2.00
General quality 1.60 1.60 1.60 1.60 2.00
Total score 16.86 16.72 16.93 16.79 20.00
uk & A7) A3} free cells® .t} propionic acid, butyric 7V EEeE A, 1 99 A w57t §A
acid ¥ hexanoic acid: & &3-& 1.9 21, caprylic Y B2 HsE Ry U} o] “Jr°ﬂ °:-_} ZF< hexanol
acide Botch. Tl el of7ke] Xpol & B += & free cells7}t A3t mnc) wol] gfstded, 7
d), S. cerevisiae A&7+ S. bayanusT-2.t} butyro- F7bol| & ghekol xlo]E wglr} x4 hexanol AR
lacton3} butyric acid® HA §&-#3+9 3, propionic o] 227t 42 718197, alginate®] F=7F
acid®} caprylic acid= ¥]48+31 2.9, hexanoic acid+ L4 E B okg F-fstgdth 222 phenyl ethanol
@ol &&-3l et Alginate 550l w2t oA shsto] W o 579 57t 42 ohek §4-819 2 alginate
F A7 A 29 butyrolactone alginate FE7}F & oo el s B33 498 9ok Fumi 5(15)
42 Z7}8}9] 37, hexanoic acide ZAslg o, o ¢} & 743} & 27} free cells®t} phenyl ethanol-2 tha
9] A x-2 wsslgdnt 24 315 bead T AR FXE 72 g &-8-3tm, hexanol AA 3tz 23
wabA = 2lo] Z Bl &y, butyrolactone £ E % stodch
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