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Must and Wine Composition of Kerner Grapes Affected by Nutrient Elements in Soil

Munekazu KISHIMOTO?!, Tsutomu FUKUDA!, Masayoshi ISHIDA2, and Masaichi SODEYAMA! 2
1Technology Department and 2Katsunuma Winery, Sapporo Wines Ltd.,
Katsunuma, Yamanashi 409-1305, Japan

The must and wine composition of Kerner grapes cultivated in two vineyards (PN and RN) in Yoichi,
Hokkaido, Japan were examined during three years from 1995 to 1997. The two vineyards differed in terms of
the nutrient elements in their soil. The soil in PN contained lower amounts of total nitrogen and available
phosphate than that in RN. The shoot growth of vines in PN was slower, and the berry size was also smaller.
Higher sugar and lower amino acid contents were observed in the musts from PN, as compared to those from
RN throughout the three years. In laboratory-scale wine-making, the fermentation velocity of the musts from
PN was slower due to lack of assimilable nitrogen. The wines from PN contained higher amounts of isoamyl
alcohol and B -phenylethyl alcohol, while those from RN contained higher amounts of ethyl acetate, isoamyl

- acetate, n-hexyl acetate, fatty acid ethyl esters, and n-propyl alcohol, so that each wine had its own
characteristics. Adding diammonium hydrogenphosphate to the PN must as a nitrogen source shortened the
fermentation period. In addition, the ester and n-propyl alcohol contents in the wine increased, while the
isobutyl alcohol, isoamyl alcohol, andf -phenylethyl alcohol contents decreased. These results suggest that
nutrient elements in soil affect not only must composition but also fermentation activity and wine composition.
Key words: Kerner, nutrient elements in soil, must composition, aroma components
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Table 1. Analysis of soil in PN and RN vineyards.

pH Total nitrogen Available P,Os Exchangeable cations (mg/ 100 g)
Vineyard H,O0 KCl wWiw %) (mg/ 100 g) K:O CaO MgO Mn
PN Surface soil 54 3.8 0.03 6.8 22.8 215.4 254.4 1.2
Subsoil 5.3 3.7 0.01 2.3 20.7 160.8 261.9 1.0
RN Surfacesoil 6.1 4.5 0.15 29.2 53.0 286.7 178.9 0.6
Subsoil 6.0 4.1 0.14 25.4 43.1 279.1 158.3 0.5
Sampling date: June 13, 1997.
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Fig. 1. Periodic changes in shoot length of
Kerner vines grown in PN and RN
vineyards in 1997. Vertical bars represent
standard deviations. Symbols: @, PN; O,
RN.
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Table 2. Shoot and berry assessments of Kerner vines in 1997.

MOIRNERTH- 2. BAWTEE Date Item assessed PN RN
TIEZU R (9, 10) &LE#kT B Number of nodes (per shoot) 144 * 114
Internode length (cm) 8.8 * 11.0
& P%\i@:@ig‘;?%i‘ IR ) Leaf area (cm? / leaf) 152.5 * 207.2
CEMNZUL, mBRR EHIZER Sep. 3 (m? / vine) 5.4 5.9
W TR LIBRTHo . < Number of shoots  (per vine) 24.8 25.3
. s " - 5 Number of clusters (per vine) 36.0 36.5
V% LOBHIBEI DL TIH o vhooy 15 i
L<ERRtENTHLRLAL AV YA Berry diameter (mm) 14.1 % 15.2
I U CTHAMIEAT S 3N T Oct. 23 Berry weight ® 1.67*  2.06
BY (@) . AT LORRIHEE Cluster weight __(g) 181°___203

a The values with an asterisk denote a singnificant difference

BAZ I vIREMED B 2 LRI N B,

at the level p <0.05 (t-test).
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Table 3. Analysis of experimental Kerner grape musts.

Sugar Titratable Tartar- Malic
Year Harvest Vine- contenta pH acidity icacid acid Asp Thr Ser Asn Glu Gin Pro
date  yard (%) (g/100 mL) g/L) (mg / L)
1995 Oct. 16 PN 2099 3.17 1.315 7.31 6.32 6.7 285 504 1.6 526  17.8 193.0
RN 18.29 3.23 1.396 7.28 7.07 16.0 52.2 100.0 5.1 64.6 119.8 266.9
1996 Oct. 26 PN 22.34 3.02 1.295 8.15 5.32 105 20.8 349 18 410 51.0 788
RN 20.18 3.13 1.321 7.34 6.66 16.4 546 996 7.3 599 1751 238.1
1997 Oct. 25 PN 2288 294 1472 8.68 6.31 119 31.8 516 20 358 1146 99.6
) RN 16.40 3.05 1.384 7.58 7.03 179 404 509 29 350 720 108.1
1997 Nov. 8 PN 23.96 2.94 1.362 7.75 568 7.9 326 496 26 199 879 168.6

a The sugar content was calculated from the specific gravity.
b Assimilable nitrogen was calculated from the amino acid and ammonia contents.
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Changes in Brix, pH, titratable acidity, and total amino acid
in Kerner grape juices from PN and RN vineyards during
ripening in 1996 and 1997. Symbols: @, PN; O, RN.
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Table 3. continued.

BASRR - A - BHEIEY - flB—

TN,
T4 DI HTRERZTable 412/RT ., —RRERDHAR

Sum of Assimilable
Gly Ala Val Met Ile ILeu Tyr Phe GABA His Lys Arg amino acids NHs; nitrogen ®
, (mg / L) ' (mg / L)
3.6 485 14.7 1.1 11.8 13.3 94 11.8 1439 98 4.2 2735 896.2 52.5 212.4
58 1415 319 55 263 319 19.7 229 2196 24.1 6.3 713.0 1873.1 130.1 496.7
1.9 446 240 57 240 379 4.3 25.1 76.5 10.5 1.7 89.2 584.2 16.4 108.5
4.7 1826 31.3 6.3 264 364 163 273 1285 221 3.6 b565.6 1702.1 89.4 416.7
1.5 279 423 11.2 442 734 6.5 52.3 88.3 16.8 0.9 69.6 782.2 13.3 129.3
2.8 62.2 16.2 2.7 148 17.3 8.6 18.6 96.3 14.1 2.8 3345 918.1 97.0 269.2
2.1 250 423106 467 718 80 495 101.6 187 15 178.3 9252 189 1718
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Fig. 3. Fermentation of experimental Kerner

TREMEIED SRR, HEEE SIS grape musts fron} PN and RN vineyards.
The fermentation temperature was
WT, UOBRIITA MOZNERBRICPNX D T controlled at 15°C. Symbols: @, PN; O,
1 DRNREDTA AATHBELTHRL . aNIERIZ RN.
Table 4. Analysis of experimental Kerner wines.

Fermen- Titratable Tartar- Malic Succin- Acetic Total Total

Year Harvest Vine- tation Alcohol Extract pH  acidity ic acid acid ic acid acid phenols amino acids
date . yard days  (viv%) (w/v%) (g/100 mL) _(g/L) (meg/l)  (g/l)
1995 Oct. 16 PN 21 12.1 403 3.13 1.149 4.24 498 0.55 0.11 294 317.1
RN 12 12.4 4.11 3.15 1.224 4.25 584 0.20 0.04 264 713.3
1996 Oct. 26 PN 34 12.0 4.14 3.02 1.158 5.38 421 0.58 0.17 284 94.6
RN 16 12.0 4.14 3.14 1.162 4.69 549 0.22 0.12 233 619.3
1997 Oct. 25 PN 30 120 401 300 1.134 4.40 5.54 0.58 0.14 333 147.3
RN 18 120 4.01 3.01 1.077 3.65 5.87 042 0.05 264 246.6
1997 Nov. 8 PN 24 120 5.05 3.20 0.823 2.44 4.87 0.54 0.09 322 230.4
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Table 5. Aroma components in experimental Kerner wines.

Year Harvest Vine-

Components 2 (mg / L)

date yard EA AmOAc PheOAc HxOAc FAE PrOH BuOH AmOH PheOH HxOH Linalool
1995 Oct. 16 PN  41.0 6.6 0.28 0.32 2.1 7.7 65.4 264 18.8 1.06 0.20
RN 568 120 0.36 0.82 3.8 20.9 34.0 116 6.0 0.91 0.07
1996 Oct. 26 PN 220 2.5 0.29 0.27 1.7 9.2 30.4 208 26.7 1.15 0.06
RN  49.1 8.5 0.32 0.92 3.5 20.7 23.1 113 8.1 0.91 0.05
1997 Oct. 25 PN 259 5.5 0.55 0.43 28 - 73 54.3 232 35.4 1.25 0.05
RN 498 11.0 0.46 0.97 3.6 13.0 60.8 182 13.9 1.05 0.04
1997 Nov.8 PN 282 5.7 0.60 0.67 3.0 8.8 34.1 192 29.3 1.20 0.07

aEA, ethyl -acetate; AmOAc, isoamyl acetate; PheOAc, S -phenylethyl acetate; HxOAc, n-hexyl acetate;
FAE, sum of ethyl caproate, ethyl caprylate and ethyl caprate; PrOH, n-propyl alcohol; BuOH, isobutyl
alcohol; AmOH, isoamyl alcohol; PheOH, 8 -phenylethyl alcohol; HxOH, n-hexyl alcohol.
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Fig. 4. Effect of diammonium hydrogenphophate
(DAP) addition to Kerner greap must from
PN vineyard on fermentation velocity.
Symbols: @, Control(no addition); O,
DAP (N:150 mg/L); @, DAP (N:350 mg/L).
RKERNKD2DDOEBPTHREINTWVWS “FILF
=" DY A PBRUYT A VR R Z 19955 0 5
1997FICMT THEGRAE L7z, LEITORERN S,
PNRIIEZHE. nJRE) CENZLVWTETHO .
EHFREMNS. PNXOT KUK OFHEH KIIRNX
O RUBIZHBE L TELS, R H/NIWN I ENE
oz, £z, PNROTA MIBENEGS, 73
JBEBLURT CEZT ORERD PPN T ENR
TNz, NEBRBEEIC BT DPNX YR b DFEBE
BB THD., BEMBERORRIILDHDTH D
2o PNROT A EAYTINTINA—INEB-T
TIIIFINTIN AN OEZEFNEL . A,

Table 6. Effect of diammonium hydrogenphosphate (DAP) addition to Kerner grape must from PN vineyard

on aroma components in wines.

Alcohol Extract

Components 2 (mg / L)

Addition VIv%) (wiv%)

EA AmOAc PheOAc HxOAc FAE PrOH BuOH AmOH PheOH HxOH

Control (no addition) 12.3 3.82 174 1.0
DAP (N: 150 mg/L) 12.1 4.03 39.3 8.1
DAP (N: 350 mg/L) 12.2 4.06 620 10.6

0.11 0.7 6.7 44.1 232 31.0 1.14
0.52 2.1 138 416 195 20.5 0.78
0.70 3.4 245 32.7 129 10.9 0.62

a See footnote of Table 5.
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