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Juice Quality of Chardonnay Grapes Produced in Japan

Shintaro GOTO and Goro OKAMOTO
Graduate School of Natural Science and Technology, Okayama University,
Tsushima-naka, Okayama 700-8530, Japan

Juice constituents of Chardonnay grapes produced in 26 vineyards of 25 representative domestic wineries
in 2006 were analyzed to evaluate juice quality. Clusters shipped from Washington State, USA, were also
analyzed as reference. The harvest time of these samples ranged from early September to early November,
depending on vineyard location. Average weights of domestic sample clusters and berries were 187 g and 2.0 g,
respectively, while clusters and berries from Washington State weighed significantly less. Concentrations of
both total soluble solids (TSS) and titratable acids (TA) were higher in berries harvested from the vineyards in
Yamagata and Nagano Prefectures than in those from the Kyushu district. Glucose and fructose, the major sugar
constituents, were present at similar concentrations in most berries sampled. Concentrations of tartaric acid
varied depending on vineyard. Malic acid concentrations were higher in berries from Yamagata and Nagano
vineyards than in those from Kyushu vineyards. Such differences in juice constituents of the berries may be
caused by climatic factors such as temperature, sunshine exposure period, and precipitation, during berry
maturation. Total amino acid content varied depending on vineyard, indicating that the content can be affected
by vineyard soil conditions. Yeast assimilable nitrogen (YAN) contents also varied widely. Results of
questionnaires completed by winery staff and winery advisers revealed that Chardonnay berries harvested from
seven vineyards located in Yamagata and Nagano Prefectures, as well as those from Washington State, are
desirable for white wine making. It appears that Chardonnay grapes produced in cool districts of Japan using
appropriate fertilizing techniques can produce high-quality wines.
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Table 1 Size and berry density of Chardonnay clusters harvested from one foreign and 26 domestic vineyards*

Date of

< 20 ALY Vineyard location sample Cluster weight Cluster length  No. of berries Berg Rachis weight
B i - (Prefecture) delivery (2) (cm) /cluster density” (2)
EL 7z, LREAR Yamagata Oct.30 19620 149 +09 10920 73+10 47+09
20 mL @ pH % 8.0 Yamanashi-1  Sep. 8 14841 132+ 13 95+27 71+12 25*10
AP 2 Sep.12 22668 137 *23 132+38 96+18 55+12
CSOmLICERL 3 Sep.13 178%53 153+ 14 113+£22  75%20 34+09
o 4 Sep.15 231%+37 153+ 16 145+31 95+19 5809
oo TOY TN 5 Sep.19  195+67  14.0 * 13 117+38 82+18 48+20
(ZpH 8.0 DAL 6 Sep.15 159*19  132*19 9+14 76+14 35%05
TAFE R 125 7 Sep.19 165+23  145+08 97+16 67+09 41+09
mL %1%, 0.IN 8 Sep.19 23025  155%+0.5 124+15 80%+12 42+08
i B 9  Sep.20 128+21 128+ 14 82+ 7 65+08 41+12
N2OH T pH 8.0 10 Sep.22 11813  13.0%15 74+12 58+14 3811
WEL, TOME Nagano -1 Sep.22 200 %+47 142+ 03 98+ 9 69+05 39+08
EXV YAN && 2 Sep.25 199 + 36 147 £ 1.5 10321 70%16 32%09
bkl 3 WA 3 Sep.26 195+39 156+ 15 98+14 64+13 35+06
PP 4 Sep.27 185+25 153+ 1.0 94+ 14 62+09 36+13
ODﬁfQ%SO%" 5 Oct. 2 158+19  11.5+08 78+10 68%+11 3.1%08
S Y E T -6 Oct. 12 23056  12.5+22 109+12 88+10 40+09
TEI7Ur—h 7 Oct. 12 151 * 36 - 78 + 29 - 47+22
FRTCOY LT -8 Oct.12  168+31 132+ 08 79+16 59+09 32+06
ST {1 — 9 Oct.13 184+61 133+ 10 94+29 71+18 47+31
-10 Oct.17 134+28  11.6*15 72+17 61+08 33+06
(RIS HTHESR A Nov. 2 ] ] ] ] ]

ZEMTLELD Shimane Sep.25 190+27  140+18  102+21 73+13 42+08
W, AU — Oita Sep.21 115 £ 21 123+12 72+15 59+12 28+04
DF LTI Kumamoto Sep.12 250+ 12 150+ 12 129+ 14 86+12 52+10
Miyazaki Sep.8 343+66 160+ 07 185+21 11.6+09 100+ 19

Tl LR Noo T erage | 187+59 | 139 <17 103432 74418 42+18
ERIL LT WA Oct.31 16525 151 +28 14113 94+09 21+05

—X &R, LT
D 2 Iz TE]
BRI,

z Average &= SD (n=4).
Y Berry numbers/cluster length.

" Washington State, USA.
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* Clusters were sent after peduncle separation.
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Table 2 Berry size and shape, skin color, and seed number per berry, of Chardonnay clusters harvested from

one foreign and 26 domestic vineyards®

\iiney.ard v}?lzirglll t dger:rlz:}tler Berry Skin color No. of seeds
ocation (o) (mm) shape¥ L* a* b* / berry

Yamagata 20+03 144%*09 1.01=*x007 351x13 1.3£27 10017 22%£07

Yamanashi -1 1.7£03 141%x09 1.00*+005 368xX13 1.5£26 99+20 14=£06

2 20+04 143*+12 1.06=*008 35726 1.0 +31 105=*x23 21=%£07

-3 17203 135%x1.1 1.04x0.09 374=x15 1.625 90x19 16=X06

-4 1.8£04 142*+14 1.04=*=011 358=*31 -07=x32 85*x32 17%x038

-5 20+04 14510 1.03%x005 35314 -02*£30 89*x20 16=*X08

-6 1.8£03 139*10 1.04=+0.05 335=£3.0 1.0 £33 85+32 20x07

-7 19+03 143%x09 1.03*x006 36714 0422 83*x20 15%x05

-8 21+03 148*+10 1.06=*006 349=*1.1 1.1+22 69x19 21=x07

-9 1.7£03 139+08 099 *+003 360=*1.1 1.9£35 10121 19=£06

-10 1.8%+03 141%X09 099+0.03 353*+15 02=x31 97+18 14=*x07

Nagano -1 2104 147=*=11 1.04%£0.06 365*=13 -04=x33 8826 18=*07

2 2203 150%X09 104006 364*+22 05x42 74=x£26 18=x0.6

-3 2003 146=*=10 1.04=*=006 367*x15 -0.1=*x25 82*x20 1.6=*07

-4 2104 146=*X10 104=*£007 351%=17 01*x34 93=£25 1.6=*038

-5 2004 146=*x12 1.00=xX0.05 36.8=*1.1 1.1£21 10520 18=*038

-6 1.7£03 139%+08 099=*003 390*x17 -06*25 73*x23 14=x06

-7 2005 146=*14 1.03=*0.11 35744 1.0 £ 3.1 99£31 15x06

-8 21+03 144=*10 1.04=*0.07 382x13 1.3 £33 80x*x22 15X£05

-9 21204 145%£09 1.04=*£007 371%x43 -01=%x27 83=x21 17x07

-10 19203 14109 1.02*0.05 349=*1.6 1.0£29 102=*x22 17£038

-11% 22*X05 148=*11 1.00*+0.05 362=*15 23*x35 78x£22 1.7x07

Shimane 20+03 14409 1.02*x005 34819 1228 9.0*+x22 19x£07

Oita 1.7204 141%x10 097005 344+t13 17=x35 9116 22x07

Kumamoto 22+03 142=*17 105*0.10 325=*11 03=*+32 9.6 25 21=*07

Miyozaki ___ 21%04 1S1EL1_ 1092008 336£13  08%39  92+24 21%07

Average 20+04 144=*x11 1.03%x002 358=*x25 0.7=x3.1 9.0*+x25 18=*x07

WAV 13203 122*+15 1.08*+0.12 391*X18 51*25 95%£32 20+07

z Average = SD (n=60).
Y Longitudinal length/traverse length of berry.
* Washington State, USA.
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Fig. 2 Distribution of glucose and fructose concentrations in juice of Chardonnay grapes
harvested from one foreign and 26 domestic vineyards.
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Fig. 3 Distribution of tartaric acid and malic acid concentrations in juice of
Chardonnay grapes harvested from one foreign and 26 domestic vineyards.
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Fig. 4 Amino acid content in juice of Chardonnay grapes harvested from one foreign and 26
domestic vineyards. Bars indicate standard deviation (n=3).
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Fig. 5 Distribution of total soluble solids (TSS) and yeast assimilable nitrogen
(YAN) contents in juice of Chardonnay grapes harvested from one foreign

and 26 domestic vineyards.
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