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Studies on the Organic Acids in Japanese Grapes and Wines.
Part 2. On the Organic Acid Contents of the Wines.

By Tadae KUSHIDA

Silica gel extraction procedure was described for determining the organic acids in Japanese grap-
es and wines.

In this report, a investigation was made on the contents of free tartaric, total tartaric, citric, ma-
lic, lactic, and succinic acid in 18 kinds of the table wine, and discussed about the changes of these
non-volatile acids during fermentation period and aging. The author also pointed out the difference

of the constituents of these acids between Japanese wines and foreign one.
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FELZ o fh 5 HIAGEEE W & =2 & B#Ed)
Grape Wine Vintage Alc Ex T.A. pH

v0l% %o g/l
( K-1 1955 13.60 3.72 6.8 3.22
| K-2 1954 14.31 2.41 8.4 3.12
s B K-27c) 1954 14.20 2.46 7.9 3.20
| Koshu Y K-3 1953 14.20 2.30 6.7 3.20
1 K-1 1952 15.44 1.75 6.4 3.38
il K-5 1951 13.40 1.50 5.7 3.50
TS Yo RM-1 1955 13.75 3.20 5.7 3.25
v /Refd S ~.u’7 4 RM-2 1954 14.20 2.50 8.2 3.10
enium | pM-4 1952 16.24 1.86 5.4 3.38
Pouillya) Pl — 12.40 3.25 6.1 3.31
Gravesb) F-2 = 12.60 3.12 6.8 3.47
/ BA-1 1955 13.24 2.64 8.5 3.54
"< RAHY bx—U—A | BA-3 1953 12.69 2.40 6.1 3.63
Muscat Bailey A ' BA-4 1952 14.37 1.84 5.2 3.63
'BA-6 1950 13.63 2.28 5.6 3.78
75w 727 4—v BQ-2 1954 14.10 2.30 10.5 3.18
i Black Queen .BQ 1952 14.10 2.25 6.1 3.54
. " < /MI-1 1955 13.85 2.40 6.2 3.59
< Miis MI-2 1954 13.80 2.40 6.6 3.63
MI-3 1953 12.88 2.35 5.2 3.74
Beaujolaisb) F-3 = 12.25 3.00 5.9 3.80

a) Bouceard Aire, b) J.]J.Mortier, c¢) SO, #5jm+ 4 not sulfited,
d) Total acids as tartaric acid
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Table 2. Determination of the Peak Effluent Volumes (P E V) and

Reliability of the Method for the Recovery of Various Acids.

o 77 7¥avk oA B 5 b fE B e s
e Acid No. of Fraction T2V Amount added Amount found Percent Recovery
ml eq jreq
[icy e Acetic (A) 9—10 57 24.5 24.3 99. 2
A E# Lactic (L) 27 168 59.9
} 74.8 97.5
T~ 7 Succinic( S ) 31 186 18.0 )
Jy v I Malic (M) 56 336 80.8 77:5 96.0
7zv# Citic (C) 66 396 27.7 27.7 100-0
¥ & B Tartaric(T) 78 468 42.0 40.6 96.7

S, M, C, 5J0TRENENIE, T 78, VIR, /ZvBEI0BEESRESbbTC L
FIRITHETH 20, T ANOBPEA—E— 7 PRADTELCLEEHHBLIDT, HFE—70
B BT, BEPEATR—1—7 0= 7574 2fT0HED 12, 5 FFRHEC A&
V5 s R B R G A A v BRBIIRGE U TR & U TotR, 40°C DIT T EE L, eI
DTS & FAFICR— 23— 7 0~ } 75 7 4 (EFR) 217201208, EREMBNTAE Y 3 2 20 ol
BRI & A —D RE 2R THEROAZED U, HWOEOFEZRD 5 T LI HRIS 212 (8 35%)
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Table 3. Separation of Acids Using Some Three Component Solvents.

(In parentheses are given Rf values)

PR _EAEEE (cm) A Y = A RE

R (&) Movement of the centre of the acid spots from the starting point
Mixture prepared -
(in vols) Succinic Lactic Malic Citric Tartaric
acid acid acid acid acid
Ethylether 15 14.6 187 6.6 4.5 3.1
Acetic acid 3 (0.75) (0.65) (0.34) (0.23) (0. 16)
Water
3g Phenol : ;
100
L Water } 12.7 1.37 8.1 5.0 3.6
90% Formic Acid 1 / (0.66) - (0.72) (0.42) (0.26) .. .(0.19)
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L Fig. 2-1. GRAPE JUICE & KNOWN ACIDS

20 1 (K-0)
k-0 "2
10 ;
0 20 40
Fig. 2-2. WHITE WINE (K-I)
20 + fs
101 AX
v 20 40
. . K-5 : 1951
Fig. 2-3. WHITE ; B4 3 102
20t WINE : LS : a a
: ¥ K5
AX ("
107
49 A
1] . e N L, N N\ AL
2 A N T e S
- 0 20
Q
< Fig. 2-4.RED WINE M1 : 1955 ; MI-2: 1954
©
201
o
o
2
10
yi8}
s
I 8 T
- ~______..______:f>z-—\____.. —
0 20 0 60 80

g FRACTION NUMBER (each 6 ml)

F2H RO IO v 7T T Fig. 2. Silica Gel Partition chromatograms




12 * B SRR T s 't No.3

% z
' 1. 7 K EOoERBERIZOWLT

HARIEAROBRBESIERZRL, HORIMERBEICHTIFROLBEESR2FE LI
LbOTH 5, BUBEEARISEAEY O EHEGHR 2 ZET N Toks s UTHE LI,
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Table4. The Organic Acid Contents of the Wines.

TEviE R B o, P TR e P Vel = m gEmARAEER
Wine total L S M. c. Free T. total T.

mg equivalents ter l

K-1 oL4 1.1 161 4.6 2.7 4.9 13.8  46.8
j K-2 112.6 8.7 22.5 9.9 27.6 4.8 19.4  49.8
1 K-2’ 1050 8.8 2.9 9.7 24.8 5,2 11.5  40.9
bl K-3 89.6 8.8 6.1 5.7 24.1 4.8 12.6  34.5
il K-4 85.8  15.6 23.4 6.0 18.0 5.1 2.7 26.7
: K-5 76.4 8.6 17.0 4.5 14.4 3.3 9.2 3.6
1 1
i RM-1 75.6  — 15.5 6.1 23.6 3.9 1.4  34.6
i RM-2 109.4  22.8 14.8 6.1 23.0 3.3 2.9  41.6
i | RM-4 72.0  19.3 4.5 5.8 10.9 3.8 3.4 270
i |
) (Average)  90.0  12.9 17.9 6.3 20.7 4.1 11.0  37.1
il i F-1 82.0  15.8 21.4 4.3 12.9 5.5 6.4  28.8
il F-2 912110 48.5 o 24,65 < k0o 285 4.2 3.6 245
T BA-1 113.8  11.8 24.0 7.3 29.0 3.9 2.0  43.1
b | BA-3 8.0 19.0  37.6 4.1 0.0 0.8 11 2209
i |
ikl |
¥ BA-4 69.2  16.2 30.9 2.2 1.8 0.9 1.2 23.6
W i BA-6 74.4  13.6 41.9 5.9 0.8 1.8 0.6 15.7
R | BQ-2 139.6  18.5 33.7 10.3 49.0 7.1 2.2 26.4
BQ-4 81.0  26.5 3.2 3.1 1.7 0.9 0.9 19.6
! ] MI-1 83.4  13.9 24.0 8.7 19.5 2.5 3.8 24.9
i MI-2 88.0  46.5 22.8 3.3 0.9 0.7 0.0 24.6
MI-3 69.6 20.7 33.4 1.8 -2 0.0 1.4 21.0
il
1 (Average) ~ 89.0  20.7 3.6 5.2 11.5 2.1 1.5  24.8
| F-3 780520004 22869 ~ <~ 3.9 0.0 0.8 07 - 25.4

'8 a) JUERLLHIICHEHI T 3 B CRIERA RS T H B
Acetic acid and other effluent acids before lactic acid.

|
\
|
|
|
\

g DEER PR RS LU R L I3

Unknown acids between succinic and malic acid.
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NIBTHHH, K-2" LK-4@ABMECIOTHES» BB 2L 6NMTVE EES.
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ERELUS (B2 —4RD, o7 FYVBEOHE L RECNERERTH 5.

3) 7= VEB:IEETOENLY v TBPBE LRSI UG ETRED, BP T LD HEND
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4) EREMMWEAMIYEES L TEE (98 0fE¥E15.3%, Ml (9f) T13.2%T
B FBSE), WHTITBY I BEABOLEICONTEERMEZET 5,

BOSFE BRRINTHEHMOLYEESE
Table 5. Percentages of the Acids to Total Acidity.

TEIE pix TObe oy Vro B BummEAs BEPA g
B ‘Wine L.+S. M. C Free T. Acid T. Sum found
K-1 12:1 17.6 5.0 23.8 5.4 15.1 18.1 97.1
K-2 7.9 20.0 8.8 24.6 4.3 17.2 13.5 96.1
K-2/ 8.3 26.0 9.2 24.0 5.0 11.0 14.0 97.5
K-3 9.8 18.0 6.4 26.9 5.4 14.1 17.8 98.4
K-4 18.2 27.0 7.0 20.7 6.0 3.1 14.0 96.0
K-5 113 22.3 5.9 18.0 4.3 12.0 14.7 89.3
RM-1 — 20.5 8.1 31.2 4.9 1.9 22.0 —
RM-2 20.8 13.5 5.6 21.0 3.0 20.0 9.0 92.9
RM-4 26.8 20.2 8.1 15.2 5.3 4.7 16.4 96.7
Average 14.5 20.0 6.9 22.9 4.6 11.6 15.3 —
F-1 19.3 26.1 5.3 15.7 6.7 7.8 13.7 96.4
F-2 20.3 27.0 4.4 25.8 4.6 3.9 11.5 97.5
BA-1 10.4 21.1 6.4 25.5 3.4 1.8 18.0 86.6
BA-3 : 23.5 46.4 Bl 0.0 0.9 1.4 13.4 89.9
BA-4 23.4 44.8 3.2 2.6 1.3 1.7 16.2 93.2
BA-6 18.3 56.3 7.9 b | 2.4 0.8 10.1 96.9
BQ-2 13.3 24.2 7.2 35.1 5.1 1.6 8.7 95.2
BQ-4 32.7 44.7 3.8 2 ) 1.1 1.0 11.5 87.0
MI-1 16.7 28.8 10.0 23.4 3.0 4.6 12.6 99.1
MI-2 52.8 25.9 3.8 1.0 . 0.8 0.0 14.0 98.3
MI-3 29.8 48.0 2.6 1.7 0.0 2.0 14.1 98.2
Average 25.4 35.6 5.5 10.3 2.0 1.7 13.2 —
F-3 25.6 47.2 5.0 0.0 1.0 0.9 15.8 95.5

% Acid-tartrate=1/2 (Total T.-Free T.)




14 IBAF REREBT ZC AT No. 3

2. JFFyEoBERE pH [CDLT

7 P OEOBERFERT P RECERC I OTTR I EEHBHS. L L pH 2BEMH»EN
LORRCENCEVPEIRIVBDONS, BO4~5EFBINIEHBECBN TR Y 7 ¥ RE
H7 FUE®D pH 3.47 fHEE TEF U, BBV TIE, AU pH3.80 EETLEA T L &b
bbb,

7 FPUBEOBEIIREBRICIOTTIR/2L PHIRE 2 TAEEINS b DTHHAS, TANNER'S Dt
FCHOTHRAT FUEO pH & h Bk 2186835 &, FFET PVBOFIER “BRBHRL ", 4~
SEEQIEE X “HO7 FUBE UTREROINY, $OThHY, 77 FUBEOHIE R ‘Mo
Vv, ERRHFEEOMEEAEL”, 4 ~5EOMEEIE “HRT FUEE U TEROFEROD Lt
bDEREAZB,

7E, BEBMEEN pH OZ(LICRIFZTEEC OV TRSBROMERE 1zRIET 5720,

3. HNEET FEEARET FYEOREROLE

BIELTHL»TDHAH, ILKERINTEAIET VUVBEOMEEIZ7 7 v AELEHE LU TRHRA
EZRZRDISN, UL UESHHEROTFEME2HE TS &, pHMEL, BEEE FLEASENA L, EA
BRCEERAES S, Yy THE 7 T VBRI EE TRAZEZVHSFETES Y, EETY v T8
BICERPSVDIE, AEBPCORMBERKDOER 7 FUB—iic) v THREEBIVID TR SH
55

FEBHERESLONEET V7 EOBEEY ORBANTFEEZHELTE, —HICKES
FoBEREARE, Uy TBL, 7B (BBEOBARANTY v TEEENI), ERE,
AEFIZ . COTERFERT FUBTEHRLTORNWC EE, 7 FTBEOBEISTRSIT SO T
BNCERERTEIDEELONS,

= 5

VY ATADEE T o= V75 7ERIBALTT VBEORERE GIREEKRL) 2EEL, £
A ERBICOWTET OB 2ITOI,

7 VU@t OR#EE 7 VU aE FE BFREEFCI O OTEUVNERRETS 1~ 2E LT
BINTHECBOTE, )Y TEBHEL, ABXSVBHEML TIN5, BEICENTIR4~54%
FRINICEDTS Y ¥ TEPARIEO TS, BILAFET FYETLRETRVDYE~0 S
7FY 7BENED BN, BB TIRBAL ZDL S 2MEYNT X 2 BEE AR DTV &5
RH NI,

HRA7 FUETFOSERMEERSEEY VB ERE LT, —iicY v I8, ELE, R
EEOSABRELRYGE L, RETR 7 VE¥ZLNCE2RALN.

ROCAEBRETICH Y Ml HBEEPEZ Lo HA, HO - MHBBER MO YBHFERT O
REFE, MNEBEERCESL, B —87 - 7 2 BEHE T o ESMCEHT 5.

HUAREO—HIMASIEL AL H, HEEBZMEEKQCSVCHREL,
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