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Utilization of Yeast Cells in Wine-Making

Part 3. Amino Acids Discharged by Yeast Cells into the Wine

By Hiroshi MASUDA and Hiroyuki MURAKI

White wines were experimentally made with grapes of Kosyll variety and a

wine yeast Saccharomyces cerevisiae Hansen OC-2 by the following three methods :

(A) Centrifuged at 15,000 r. p. m. to remove yeast cells at the end of the
fermentation,

(B) Racked immediately when the wine became clear (one month after the

end of the fermentation),

(C) Kept on sedimented yeasts for four months after the end of the fer-

mentation.

The amounts of nitrogenous compounds were highest in the case of C and
lowest in A, Amino acids in these wines were identified by paper chromatography.
There were found sixteen amino acids in A : a- and B-alanine, - and y-amino-
butyric acid, arginine, asparagine, aspartic acid, glutamic acid, glutamine,
glycine, histidine, hydroxyproline, pipecolic acid, proline, serine and threonine.
In B leucine, lysine and tyrosine were found in addition to the above, and cystine,
methionine, phenylalanine and valine appeared only in C.

Each amino acid except proline was of little quantity in A, and tended to
increase by keeping the wine in contact with yeast cells. Especially «-alanine,
arginine, aspartic acid, glutamic acid, glycine, histidine, leucine and lysine
showed large increase.

Lees obtained from the wine B was subjected to the cell-disintegration
treatment, i. e. refrigeration with dry ice followed by thawing under high carbon
dioxide pressure and decompression rupture by ejecting through a small nozzle.
As the result, considerable amounts of nitrogenous compounds appeared in the
supernatant of the lees. Estimation of the amino acids by paper chromatography

indicated that «-alanine, aspartic acid and glutamic acid in the supernatant
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showed the greatest increase; glycine, lysine, serine and glutamine showed medium

increase ; and most of the other amino acids also showed somewhat increase.
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1. #6357 F v oy %k
FEAN40 (1965) 4EfEDINFIRFERMNE Y F v 98.4kg #REFL L, B 2.0k bR X,
EHICIEML Tl 24.4kg 20, B 54.01 % L1z, BH O EIZ X O TH
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ﬁjﬁﬂg (7' N ‘7%& LT) ---------------15.4g/dl
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TABLE I
7 F v BEOERAR SR L UHE
Process of Racking of the Wines

1st Racking 2nd Racking
Sign Must ‘;‘if:;‘rﬁf fgﬁinﬁtitgs S0, Addn SO, Addn
Date Lees Wine to Zwine * Date Lees Wine to zwine £
/ ' l ppm i l ppm
wa 6 O NowdLNovw iLP g6 s NV o 55—
WB 34 ?;;5' 27, ﬁ‘;‘;”’%‘z‘ 16 40 300 — %22"4' 0.5 29.4 50
wC 17 %";5 4 ﬁ‘;‘;”‘%i’; % 3.0 187 — 1]\’,{22']4’ 0.2 13.5 50

a) Saccharomyces cerevisiae Hansen OC-2 (RIFY-7013).
b) Racking was made by centrifuging the fermenting must at 15,000 r, p. m,

TEUBEE A T2 EECHRL, F BRI SO, 100 ppm % iz TER{LF L OHIEIC
L ABEREIE L, S Tame [ CERTERMNCHT, FNENOMIBE TR -7,

LCIHHMRXTH o THAEDEZEOSEEL2bDTHY, LDIXIEH? C#ELTYF
A T7A 2% BN CHERELEAZ TR >7-bDTh b, EOMEEL1EI 250 ml & L,
CNEFIFATAZKREMZ THAEI R, 1108 DF A4 74 2 &I 454t 900 ml
OIERC ANTEREL, SIRICR D F THRATHIR L CEWRES 5 & iz CO it X BEH
% 55~60 kg/cm? ¥ T LEF I/, TNEZOE SHLEMEELLDOL, /A vhBHE
BT L Do, SOMERE 2 [ UL L TITR o7& &5, 500 ml DEEN B 410 ml
DOMIENE B, BOOHRT X o T 375 ml O LEENR BNz, LFik LD & ks
Bl BRI b DT, 7 vy F7 v R%E AT 1,000~1,500 kg/cm? DFEFHTL [EDOEH

Tape I
oo o H OF K
Cell-disintegration Treatment for the Sedimented Yeasts®

Yield of supernatant

. i e e > 1pern

Sign Lees Method of cell-disintegration slter catrifiEing®
ml ml

LC 300 None 265

1D, 500 Decompression rupture® 375

LF 200 French presse 190

a) Obtained by the 1st racking for WB in Tapre I .

b) Diluted to twofold volume by the supernatant wine,

¢) At 15,000 7. p. m, for 10 min,

d) By holding the lees with dry ice in a closed vessel, followed by thawing
under CO, pressure of 55 to 60 kg/cm?, and then rupturing by ejecting
through a small nozzle,

e) Pressure was 1,000 to 1,500 kg/cm?,
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ERBMIE A o= b D ThH D, FXAE b, 15,000 rpm TLOSHEOSHEL SERCRAN
EEBEEEBTER L L
3. BEHIE
TACTCHIFRD? WCHEL TITR o 72,
4. 73/BOP.C.

(1) FHEOMAHE: BB 7 F B (b2 WEDLEE) 100ml %, 40ml O H* #Y
Amberlite I R-120 @7 7 » (dia. 22x100mm) &L, # 7 2&KELIDOHEM -
7 v e=7KCHEHL, REBHELTSml L, P.C.OERAKL L,

(2) A#: FTEEAH No. 50, 30X30 cm & W7o,

(3) EBEAERIOCEMERE : ROBELEMALL,

(i) n-7%/7—V Bk (4:1:2) (v) AR7—npiK:ie Doy

(ii) 7=/7—nv:7k (10:2) (80:20:4)

(iii) 2N+« 7 v 2=7 K TCRHMI Eicn-7 (vi) 7xbr:RFE:K (60:
R — v 0.5: 40, v/w/v)

(v) 2,4-nVvFvr:ayvdr:K
CL: 1)

EBFRE SR EAELL, £ELT(i)~() OBREDOHERE AV, BRICIEL
T DA A H &L THEAL 72,
(4) FBHE

(i) 0.29=> v ¥y vKEF n-7 %7 - VEREBEEL, 90 °C i 105HEm
#3 %,

(i) FOFERE: (a) 10%nakEyY —&, (b)0.1%a-F7 b —vD7va—VE
W, (¢) RKEEERY — ZEW (5%DMEY ~XHEH10ml T 7w K 28
RUERE IS D), HIERCHEET S, 7 V¥ =Y RFRBCEST D,

(i) Pavwy KI5 : (a) 7 VR (0.9g D 2v7 7 =B % Iml O BRERC
BIEL, KT100ml &L, & O 5ml % 5 % DR Y — & T 25 ml K
BEEETEmMEzb D), (b) 5%KRBRY — X KEREIRRCHEES 5o v A
FY R IVTF Ry yRNBEHERBECERT SN, IAXYT==VT 7
=y HEEBTEBT S,

GV) 0.3% 0-7 ZaVY T AT FDT Vva— VvEREREZEEL, 90 °C i 1040
#35, BRLEECEETHIONRS ) Yy BIKEAFI YT, 71 v Iidk
&, EAR T CHRE, L 279 Vi3S, EMMT TR WEBOBEERT
B, EEAOMDOT I/ BOEET B, BREXI T, hOER>Tna,

FLLT (i) OREFEE AL, 73I7ROFRER IVOSEERHO—B & L THE
DFEE b AW,
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Tape I ©/RL7ED T, EEEIICGEROCOEL CTBBEAERELLZLD (WA) i
ZFE (N) gandin, BfEOEMPBMREL RB e o>NTHMT 5 21k, BI#HY
LEBEDHETHD, 12720, 72 ) vBENRZE BN, ¥-27F FENDOIL,
Mz o TWAIZZ\ N,

BEOWLBEWT DOWTHEIRY LERC, 72y BN &7 3 FAENZBEWTENESH
Wk rd, P74 742038 (LD) Rk, 7vevF7vx1@a#E (LF) &k
NCEAEZLEDLDERBDBND,

TABLD ]I
BRI J X OV BRALIRYE D ST E
Analyses of the Obtained Wines and Supernatants
of Cell-disintegrated Lees

Sign#? : WA WB wcC LC LD LF
Alcohol Vol. % 0.9 16.1 16.3 s =
Sugar-free extracts g/dl 2.32 1.58 1.55 — — —
Reducing sugars Vs 2.25 0.46 0.18 = = =
Total acids g/l 5.88 5.56 5.52 — — —
Volatile acids V 0.67 0.62 0.69 — — —
Volatile esters mg)/l 288 168 324 — — —
Aldehydes 7 15 7 7 — — —
Total nitrogen (N)  # 87 97 115 165 204 194
Free a-NH,-N 7 5 15 26 45 59 53
Peptide-N 7 11 7 2 12 34 29
Proline-N 4 56 55 55 58 62 60
Free NH;-N 7 6 7 10 13 16 17
Amide-N 7 8 9 15 15 14 17

a) See Tape 1 and II.
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Tape V B X OFig. LIC/RUIZE D, F23ED7 3 /BRI NITA, 3EORE
ARy PABEINGS, 2B F FE TR E BEbhs, Fig. 1iciz=#
DIm T 7 ADHRERLEDN, INLNAOHERCHTS 7~ 77 0b, 1RISHE
LDLEDTHolz, FARy FOREL, HFBRECL2 REEOHERSLIVERT 3 /7B
LOFRBEIC LY, =, Z207 I/VBREAL TREBENREERIGE SFALEZ, 7
ME=YLERFYYDARy MEBEHOER T, FBCOBLIE S WA, EERiGE
BRTACECIVESCOERETHEENTE S, A FA=2,) v} Fig.1 0%
HRTHOBELICS W7 IS /B THAHN, BERZEBRL, DENLGNETHIR > THZ
BT 4 kTR LR Lo THPITAHZENTED, Ay iAvelyy
X, BB TEELLEETHEEBEbNDD, WHIBROBRERN TES, HE DA K
3,

BHINA7 3 7BOFRE, TFyBERCEETHLOL L TEHCHOL WS DIXR
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Tape W
K== 70z} 777 4~ TRABER SOEBLERPCAHINLT S /R
Amino Acids Detected by Paper Chromatography® in the Wines
and the Supernatants of Cell-disintegrated Lees

Sign® WA WB wC LC LD LF
Sample® used : ml 0.03 0.05 0.03 0.03 0.03 0.03 0.03
a-Alanine 1 2 3 3 3 3 3
f-Alanine 1 1 1 1 1 1
a-Aminobutyric acid 1 1 1 1 1 1
y-Aminobutyric acid 1 2 2 2 3 3 3
Arginine 1 1 2 2 2 2 2
Asparagine 1 1 2 2 2 2
Aspartic acid 1 1 2 3 3 3 3
Cystine 1 1 1 1
Glutamic acid 1 2 3 3 3 3 3
Glutamine 1 1 1 1 2 2
Glycine 1 2 2 3 3 3 3
Histidine 1 1 2 2 2 2
Hydroxyproline 1 2 2 2 2 2 2
Leucines® 1 1 1 2 2
Lysine 1 2 1 2 2
Methionine 1 1 1 1
Phenylalanine 1 1 1 1
Pipecolic acid 1 2 2 2 2 2 2
Proline 3 3 3 3 3 3 3
Serine 1 1 1 1 2 2
Threonine 1 1 1 1 1 1
Tyrosine 1 1 1 1 1
Valine 1 1 1 1

a) The small light spots were labelled 1; the spots of more quantity,
2 ; the spots of the greatest quantity, 3.

b) See Tapre I and II.

¢) Amino acids separated from 100 7/ of wine by Amberlite IR-120 and
evaporated to 5ml in vacuum,

d) Leucine and isoleucine are possibly present,

DRV, a-7 I /B, eFeXxyre) yRBIOeRa) vBIX, ZHETTHRE
TN B DI, a-7 3 7 BERIE Tarantora® X > TA VYV T7EDT Fwifich
i, eFexy7m ) if Dnoraxis®? X o THF Y v+ EDT Fufidic, v~ray
btd Wess® KXo T7 VY RED 7 FyRITAICAHR I, FABEEYNTL L THxy
R ) VB Tereed® Lo TC7 v AEDT FyBERICRHINTWS fhiciE, b
FDRECID R B0, '

BIRE (i)—C(il) DOWEBER%E W, AR5 T 548508 D% 0.005—0.1ml DT
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Rf Value (Solvent II)
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Fig. 1. Two-dimensional paper chromatograms of amino acids in the wine and the
supernatant of cell-disintegrated lees,

For WA (0.05m/) and LD (0.03ml), see TapLe IV.

Solvent I, n-Butanol : Acetic acid : Water=4:1:2; Solvent II, Phenol :
Water=10 : 2.

Identity of the spots: 1, «-Alanine; 2, p-Alanine; 3, a-Aminobutyric acid ;
4, y~Aminobutyric acid ; 5, ArginineHistidine ; 6, Asparagine ; 7, Aspartic acid ;
8, Cystine ; 9, Glutamic acid ; 10, Glutamine ; 11, Glycine ; 12, Hydroxyproline ;
13, Leucines ; 14, Lysine ; 15, Methionine+ Valine ; 16, Phenylalanine ; 17,
Pipecolic acid ; 18, Proline; 19, Serine; 20, Threonine ; 21, Tyrosine; 22, 23
and 24, Unidentified,
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ENES Fy R ER L L, BERELT 7 FyBEER OC-2 %AW B7 F VB>
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