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Concentration of Koshu Grape Must by Cryogenic Evaporation under Vacuum
and Its Effect on Resultant White Wine Composition.

Yasuhiro AOKI ', Masazumi DOBASHI', Shigekazu MISAWA ', Satoshi OGINO?,
Takeo MIKI?, Fujitoshi YANAGIDA *, and Takashi SHINOHARA*
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3 The Institute of Enology and Viticulture, University of Yamanashi,1-13-1 Kitashin, Kofu,
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Koshu grapes cultured in katsunuma area harvested at two different times were used for making white wine at two juice
yields of 65 and 73%. The grape juices were concentrated to 22" Brix by cryogenic evaporation under vacuum and the control
juices were adjusted to 22" Brix by adding sugar. The major components of the concentrated juices had almost the same
percentage concentration as those of the control juices, although 5-hydroxymethyl-furfural, which is produced on heating the juices,
was not detected. The grape musts were fermented in barrels for two to three weeks. The wines made from the concentrated
juices had larger amounts of such flavor components as total phenol, ash, amino acid and minerals than the control wines.
Moreover, the color of and the aroma components of higher alcohols and esters in wines made from the concentrated juices were
more improved than those in the control wines. Sensory evaluation indicated a sour taste in some of the concentrated wines,
although the taste was not significantly but had a tendency to be improved by increasing juice concentration. In particular, the
wine made from grapes from late harvest, which had a higher Brix and a higher juice yield, was evaluated as having a more

superior flavor.  This concentration process was found to be useful for increasing the aroma and flavor of Koshu wine.
Key words: Koshu grape, winemaking, wine component, juice concentration, cryogenic evaporation
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Table 1. Preparation of grape juices and v.ines from Koshu grapes 2000.

AZESLBREIC L SPMNET R ORI KR

ERWTHHLE. HUP A <

Lot Juice  Sugar adjustment Concentration WineNo. 7RI A, AV T LKRTTF b
yield (%) ratic? | & y N
| . Harvest 2000/10/18, Sugar content 15.3 % : JULERRRT A /f& \0'1 _
C-1: Control 65  Sugaring 1.00 FC-1 HCl THRL. HTERIELER
E-1 65 Concentration (C-1) 1.44 FE-1 (Hitachi 170_3());& AWTEERLE.
C-2 : Control 73 Sugaring 1.00 FC-2 N .
E-2 73 Concentration (C-2) 1.46 FE-2 FRUSHERRIIT 1 > RiLhz
Il. Harvest 2000/10/24, Sugar content 16.6 % : 1 N HCl TR, HdIRL7=%.. [
C-3 : Control 65 Sugaring 1.00 FC-3 - N 3
E-3 65 Concentration (C-3) 1.30 FE-3 RICRT RS EF > 72 ik
C-4 : Control 73 Sugaring 1.00 FC-4 KFIFALKFEREE (FIGASA
E-4 73 - Concentration (C-4) 1.27 FE-4

International £, FEE) 12K D4

*C-1,C-2, C-3, C-4 : fresh juice (200 L / lot) ; E-1, E-2, E-3, E-4 : fresh juices,

200 L X 1.44, 1.46, 1.30 and 1.27, were used for their concentration / final volume

of 200 L.
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Table 2. Analysis of Koshu Juices used.

BARRE « LAEHM - ZBRE - KB B
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Juices S.G2 PH Totalr Malic Citn: Total Color(O.D.) RS. TAA Ash K Ca Mg Lin Ho-tr ¢-T 5-HMF
acid  acid acid_ Phenol 430nm 530nm (g/L) (mg/L) (g/L) (mg/L) (mg/L)
(g/L) (mg/L)

Control

C-1 1.066 3.25 6.53 2.03 03] 450 0.110 0.026 1524 1219 2.05 649 64 58 rtr tr v
C-2 1.066 336 6.60 2.13 031 486 0.187 0.071 1519 1258 2.03 847 66 57 tr tr tr -
C-3 1.071 335 585 130 028 S36 0.153 0.044 1644 1249 210 869 66 60 tr tr tr -
Cc-4 1.072 339 6.15 2.03 030 551 0268 0.102 1720 1193 225 914 78 64 tr tr tr -
Concentration

E-1 1.090 326 893 311 046 562 0.204 0.068 2094 1590 2.14 731 91 77 tr tr tr -
E-2 1.088 327 795 281 043 604 0.197 0.057 2044 1634 228 1044 93 78 tr tr  0.02

E-3 1.089 333 6.62 206 037 616 0240 0.088 2194 1556 228 1061 86 78 tr tr  0.02 -
E-4 1.089 335 7.13 213 038 674 0562 0.252 2054 1643 244 1006 91 78 tr tr  0.02

* S.G. : Specific gravity ; R.S.:Reducing sugar ; TAA : Total amino acid ; Lin : Linalool ; Ho-tr : Ho-trienol ; @-T : &-terpineol

5-HMF : 5-hydroxy-methyl-furfural.

¥ Total acid as tartaric acid.

* tr: Trace, below 0.02 mg/L.

¥ -: Not detected.

Table 3. Analysis of Koshu wines from original and concentrated juices-(1) General component.

Wines g.G:2 Alcohol Extract pH _T.A. V.A.  F-SO, T-SO, T-Phe _ Color(0.D) R.S. Glycerol

(%) (%) (g/L) (mg/L) (mg/L) 430nm 530nm (g/L)

Control

FC-1 0.990 13.2 2.00 320 6.89 048 49 132 323 0.042 0.011 3.59 7.1

FC-2 0.990 133 2.03 321 6.74 0.54 51 129 343 0.042 0.011 2.22 6.3

FC-3 0.990 13.0 1.95 321 6.86 0.60 54 115 342 0.056 0.015 1.52 6.7

FC-4 0.990 13.0 1.95 320 6.86 0.60 56 118 372 0.063  0.021 1.42 6.4
Concentration

FE-1 0.990 12.3 1.74 312 757  0.60 44 104 367 0.059  0.040 1.36 6.6

FE-2 0.990 124 1.77 3.18 7.57 0.60 44 104 393 0.051  0.040 1.46 6.5

FE-3 0.990 12.5 1.80 343 697 0.66 48 107 415 0.068  0.049 1.27 7.0

FE-4 0.991 12.2 1.98 348 697 0.54 48 107 486 0.080 0.055 1.21 6.8

* S.G. : Snecific gravitv : T_A_ : Total acid as tartaric acid : V.A.:Volatile acid as acetic acid : F-SO2 : Free sulfurous acid
T-S0O, : Total sulfurous acid ; T-Phe : Total phenol ; R.S.:Reducing sugar.
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Table 4. Analysis of Koshu wines from original ard concentrated juices-(2) Organic acids and minerals.

Wines Malic Citric Acetic Succinic L-Lactic D-Lactic TaA? Ash K Na Ca Mg Fe Cu
acid acid acid acid acid acid (mg/L) (g/L) (mg/L)
(g/L)
Control
FC-1 1.63 013  0.38 0.51 0.73 0.67 719 136 620 3 44 51 0.4 o
FC-2 163 013 034 0.50 0.42 0.43 769 142 655 7 48 52 0.9 0.1
FC-3 130 012 039 0.69 0.36 0.38 881 1.46 655 4 46 54 0.6 0.1
FC-4 087 012 037 0.59 0.47 0.47 851 1.63 670 4 45 55 0.8 tr
Concentration S - o o
FE-1 1.02 017 0.34 0.55 0.36 0.33 1036 1.73 710 4 53 61 1.3 0.1
FE-2 1.91 0.17 0.32 0.51 0.32 0.32 1013 1.74 700 3 53 61 0.9 0.1
FE-3 1.02 012 039 0.57 0.32 0.32 1045 1.88 710 5 43 61 0.9 0.2
FE-4 099 015 0.36 0.59 0.26 0.29 1044 2.04 810 2 47 62 0.2 tr
* TAA : Total amino acid.
¥ tr : Trace. below 0.1 me/L.
Table 5. Aroma components of Koshu wines from original and concentrated juices.
Wines AcH2 EA THA  AJF n-H i-AA  2-Ph  F-Ester F-Acid Lin Ho-tr  «-T S5-HMF H,S Methionol
(mg/L) (mg/L)
Control
FC-1 23 56 255 6.5 0.4 1.8 24 3.1 39.5 Y tr 0.02 x 0.4
FC-2 16 56 244 6.1 0.3 1.7 24 2.7 354 0.02 tr 0.02 0.6
FC-3 9 43 257 7.3 0.3 1.1 24 2.7 35.4 tr tr 0.02 0.6
FC-4 13 48 251 7.2 0.4 1.6 41 3.1 388  0.02 tr 003 0.5
Concentration T N .
FE-1 8 71 339 6.4 0.3 1.9 49 25 31.8 tr tr 0.02 1.4
FE-2 9 79 298 6.2 0.2 2.1 32 29 35.1 0.02 tr 0.02 0.9
FE-3 11 50 260 7.0 0.2 1.9 32 3.0 41.1 0.02 tr 0.03 0.5
FE-4 13 42 286 7.1 0.3 1.8 46 2.8 38.1 0.02  0.02 0.03. 1.4

* AcH : acetaldehyde, EA : ethyl acetate ; THA : n-propanol + iso-butanol + iso-amylalcohol ; A/B : iso-amylalcohol / iso-butanol
n-H:n-hexyl alcohol ; i-AA: iso-amy] acetate ; 2-Ph:2-Phenetyl alcohol ; F-Ester : ethyl caproate + ethyl caprylate + ethyl caprate

F-Acid : caproic acid + caprylic acid + capric acid ; Lin : Linalool ; Ho-tr : Ho-trienol ; @ -T : a-terpineol ; 5S-HMF : 5-hydroxy-methyl-furfural.

¥ tr: Trace, below 0.02 mg/L.
* - Not detected.
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WTHEED 12 LATD 42~79 mg/L
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Table 6. Sensory evalution of Koshu wines from original and concentrated juices.

Wines

Comments
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Fruity aroma, fresh, well-balanced
Good fruity aroma, well-balanced
Fruity aroma, citrus aroma, well-balanced
Fruity aroma, floral, well-balanced

Fruity aroma, banana aroma, ester aroma, sour

Fruity aroma, ester aroma, tasty flavor

Fruity aroma and taste, limon aroma, powerful, rich in taste
Fruity aroma, tropical, oily, powerful, tannic, mineral taste
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*  Averaged scores by 18 panels.T-test was applied to the scores of Koshu wines;
There was no statical difference (P<0.05) between the wines from concentrated
juices and the control wines.
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