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Effect of Cold Soak on Red Wine Making
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The effect of cold soak in pilot-scale and plant-scale vinification processes at various maceration temperatures was

examined in nine wineries, and the produced wines were analyzed for chemical and sensory properties. Cold soak tended

to increase total anthocyanins, color intensity, and total phenols (A280) of wine regardless of grape variety, when the tem-

peratures for the cold soak and the subsequent maceration were controlled appropriately. The basic chemical components

of wines were minimally affected by the cold soak. Total anthocyanins in the cold soak wines were higher than those in

control wines, and some cold soak wines received favorable evaluation with regard to flavor, astringency, or body in the

sensory analysis compared with control wines. The results indicate that cold soak carried out appropriately resulted in good

coloration in many cases and had no deleterious effects.
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=1

RITA v Omlk, mEXFHiT 5 L CTEELRER
DOEDTHY, BLIEMHIZT BT ORED S
H &5 A% (Ribéreau-Gayon et al. 2006a), FASET
3, SREMOBETHRT A YEEHR 7 Py o+5
LEBDPE SN WSSV (Goto-Yamamoto et
al. 2009, Kobayashi et al. 1967, Mori et al. 2007, Sugiura
et al. 2018, van Leeuwen et al. 2004). =7 1 > Dt %
0, b A HEE LT, XU FUREES N
FGATA R, B, E=, FLAY =T ok EkEA
HEDRH BN, Kb Twb HEoED|Z

2
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SZAPH 2020457 A9 H
SZHH 2020459 29 H

AR LAY 5 (Benucci et al. 2018, Gonzdlez-
Neves et al. 2015, £ 2012, Koyama et al. 2007, Lukic
etal. 2017, KAFES 2003, Sacchi et al. 2005, [11FLE 7
1 VilERE 2016).

WECIRRE L X, FEERIOTY ) — V)37 WIREE
TBERT A > O—HW 25 LREERE & T
BWRRCHEHEEL, KEEko7T >y o 7=0%
B+ s =i+ 5 hETHL (Alvarez et
al. 2009, Benucci et al. 2018, Gonzalez-Neves et al. 2015,
Ortega-Heras et al. 2012, Sacchi et al. 2005). &R T T
BEESHET TREP LIRS TI v, BH
O AT & & B 1Z (Gonzilez-Neves et al. 2015,
Ortega-Heras et al. 2012), @ b3, EaTF O
FEASEDPIEH SN S (Benucci et al. 2018, Canals et
al. 2005, Gonzalez-Neves et al. 2015). % < OWF3E1X4)
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IR LICK 5T, A4 07T b7 =
YIS S #iE R LT\ A DY (Busse-Valverde et
al. 2011, De Beer et al. 2006, Gémez-Miguez et al. 2007,
Gonzalez-Neves et al. 2013, Gonzalez-Neves et al. 2015,
Parenti et al. 2004, Reynolds et al. 2001), A 7z 2253
TeWEOHE L &5 (Girard et al. 2001, Pérez-Lamela
etal. 2007). ZOJEREE LT, iz X 25R0%E
RTho720), 7 Fyo#pE, LM CEEZ
EHE D 2 EE Z S5 NS (Gonzdlez-Neves et al.
2015). FRICIREEIHR . s H Y, STTS~1S
H (Ribéreau-Gayon et al. 2006a), 15~20C T1~2
H (Boultonetal. 1996), 10~ 15C T#H (Sacchi et
al. 2005), 5~8C CT8H (Gordillo et al. 2010), 6~
8C T4 H (Alvarezetal. 2009), 5+2TC T3 H/&LU6
H (Ortega-Heras etal. 2012), 6 ~8C T4 H M UF8 H
(Alvarez et al. 2006), 15C T7 H (Gémez-Miguez et al
2007), 10~ 15T 5 H (Gonzilez-Neves et al. 2013) ,
5~10C T10H (Heredia et al. 2001), 2°C T10H
(Reynolds et al. 2001), 4CT1H & U3 H (Benucci
etal. 2018), 5SCCT5H (Lukicetal.2017), 10C 5
H (Gonzdlez-Neves et al. 2015) 7% &, EOJEDT X
WOPHIRE L\,

HARIZBWTIE, PNV A V=4 =3 T
10C, 20X 15C, 3 H MAHIKIREE L % i
L, RIA D (T4 UHT— A+ Asyy) D]
F L7z 0#HiEHEH A AT (Koyama et al. 2007, KA
T 2003), FEEOTA LEEBIGIZBIT BRI
DWTHRGE L 2Bl 22\, 22T, HARBEHNOR 4
i E VT T A7) — CORMRERGET 5 & &
b2, 745 —THET L L TOMELZHL 2
29252 L HRICARBR e L2 £72, A
BEABRIZ BT, #HIMKIRRE L OWRERIRIZ OV T
b A bETHGE L 7-.

R & 5

1. BALF5Hr

TRTDT A I HTE RT3 0o BE (4T, 7,700
x g, 10 min) Z1TWZ D EFEZGATICH L2 %
B, BEEFBOWICE AT LT L5HE (4T,
15,000 X g, 1 min) Zf7TWZ D Lg% 0TI L7,

Color Intensity, Color hue (%, &7 1 » &k %2
mm OFAFELIVIZAN, LR (FBEUV-1850)

KT - AEPSET H - NLIATER - S TR - RS

ZRWVCHIE L7z, A420, A520, A620 Ot 1 10 mm
Yo i & L, Color Intensity = A420, A520, A620 O
4 EHMlE, Color hue % A420/A520 D [t & L 72 (OIV
2009). =B, T A 2oV TIE, &N
OB PR T 5720, 742 1mL I210% 7+
M7 VT e R 10 pL 2 3L, 4573720
JE & l5E L7z,

W7 T =L, HRBOFZEEZ PR L, pH
1.0 BT AW AS20 & L Cilll%E L 72 (Boulton
2001, Somers and Evans 1977, #{3% 2000). 972 b5,
IR A 100 pL 120.2 M FERR / SRR i (pH
1) 900 uL & 10% 7 & » 7V 7 & /KA 20 L % 77
L, 455312 AS20 Zi5E L7z,

W7 )= IVOIRETH L WEE A280 (Somers
and Evans 1977) 1%, 7R7 A V2 #7KT1/100 12
WML 72, R 10 mm O 32 )L THIE L 7z,

Miet s >~ = (LIF [Proanthocyanidin]) (%, &
g N=1) i CHl%E L 72 (Nakamura et al. 2003). 7
T AED 3V LERERE 127 A > 320 uL, 9 mol/L HCl
800 uL, 19%/3=1) ¥ A 800 uL 2 fnz, 30T, 20
gy, BB &R 7214, 500 nm (2B 1F B WG %l E L
7. ME#IZ0, 25, 50, 100, 200 mg/L (+)-Catechin 77
e HCTHERL, = 0995 #fto L, 71 V&
¥} Proanthocyanidin /& & % HH L 72,

FEEEOMEM I Brix 5t (7 ¥ T#E PAL1) THERE
LElylZ, TVI—VSRFTAZOATNT ST
(Agilent 6890N) TH#T L7z, 73 VBREII LY /) —
JVIRIE (S 2015), 2Ot 43#1 1 EBT T
EGHRN L VT 72,

2. EReRHmSAT

B %3 7 HhD T 4 122w T, JIS Z 9080 |2
PEV 2 R A BB B OF 2 ROE I SR C A A e L
ORFEMFEL 72, IMKEREL 3> fo—Lo
2% IMLE L, 28 5B E LT [oRw
Color | [ JFUEFH R O 1) 2558 < [ U % 77 - Aroma from
grape] [ (IUELHR) A58\ J5 @ Astringency | [J5
A CRF 1K) A8 Body) %, 2 SRR ER
ELT[HYDPEN TS Flavor] [#AH) 7%
M AMEIL T 5 )5 ¢ Overall quality | % FFliIEH &
L7z, BB, 71 v OEREFMEROEE 210
FUR T A 2SS S K ONEERR A ZERT O IR B

— 116 —



T, 20164E121944, 20174 1X 174 CEMB L. £
72, BRI 7 B O KB L CHEE L 7.

3. /BB

EN27EH (A, B), 20174EFEDY A v b -X—
)—A (LUF [MBAL) &M\, 4X4 (WIIRIREE
LimEE2Ds (i) 4C, Gi) 10T, (i) 15T, (iv) #IHK
Mg L &2 % L 22 WX (22 ba—)V[X)) THER
FFERLZ. () ~ Gi) 122»wTiE, 7F7%14
kg & AR C O liiik s ) v oA (BEL7 4 VA
FGHIEEER, Eani ) % 200 mg/LIZ7% % & 9 IR
I (ZELhRE & LT 100 mg/L), FEAKH L 728
JEI#1E3001 (LALLEMAND#t) % S ELR 0 250
&, 125mg/LIC7% 5 &), &k (4T, 10C
15C) TSHMBEL 2%, Y Fo=, 125mg/LI
%% &) AN R 2 RN L, 25CoOERE T
RELEEREEAT -7z (iv) I22n T, 7R 514
kg % BRI 7%, Y O HEAEER 4 ) 7 A % 100 mg/L
Wb X @inL (AL & LT/ 50 mg/L),
PRI L 722 B R 3001 2 250 mg/L 27 4 £ 9 iR
e, 25COERE T LAEBEZ1To 72, ik,
FEE GHEERASH) 2, EREERE
M2 w/NBIZ7% B £, 25COERZEICELTIH
RICHER L7z, BEROBOY 7)) » 7%, 5»
STV I o0H w7 e L, 1 BALESHICHE
V>, Color Intensity, Brix, 7 )V I — V4% %€ L 7-.
TV AXBrix fEOZEE % o 723HHI T 72
(FEMADOMBATIZ (i) 11HH, Gi) 10HH, (i)
9HH, (iv)6HH, #EMHBOMBATIE (i) 12HH,
(i) 12HH, Gii) 11HE) Gv) SHH). FSEEK T,
LT EELC X BEF] & (20T, 5,150 X g, 10 min)
T\, Y0525 14 v 75k (MLF) A% —% —
MBR Alpha (LALLEMAND 1) %L, 20T fHii
HICHEL, -3y ML YOI K A V7 —
FTaF) EHWCTL ) » IEEEEAH 100 mg/L
DR o722 & MR, #OmHEC X 5ET &
(20C, 5,150 x g, 10 min) %47\, FiFICE O
WElE 71 1) 7 & % 100 mg/L 127 % X 9 iz, a2
TWLIEDO ST 21T 5 72,

4 TJAF) =BT BT A HE (FEIERER)
9Otk T A4 F V) —IEMIRRE L, EEEL (LT

IRT A v ORI L OxhH

(2 bua—]) OFHTIA EHELTHL-
7z, fERSRFELZ, MBA, *jba— (LT [Mer)),
HRNA = =3 (LT [CS)), vorA
7V L= (LUF [Zweil), 7IVET—) (DL
T [Alm]), 113 (LLF [Yamal), /NAT (BLF
[Sks]) D7l (154> 7)) T b, WK HEE
LB Je OIS AR, 6~ 19T, ‘P43 HT
Hotz. B, WEFMHOERER, TVAEHLRE
& T A F) —DEFBICH DO TEML TWiz72L
IOV L7z BEOA T —VIERY LV s
Y v 7 TOFEREEE THAY Th b (11 kg~ 8648 kg,
F151480 kg). Bk T A U &, A STIZETIC %
FLTH SV, @05 (20T, 5,150 X g, 10 min)
IZE D&% L2tk U A » HEGERE 25~ HI
84500 (HANNA L) 12 C i e i B R i i % 58 L
SRR AT0.6 mg/L 72 5 X 9, ¥ O fifgik 7
U A&RGINL, 360 mLMRIZHRES O, PABED 4T
(AR L7,

(R s 23

1. /B SRR vk

MBA % i\ 7z/NEBBGEER T UL, o IR L i
J& 738\ T Color Intensity 27234 U7z (Fig. 1). 7
N7 AEBTIIBOLEDMHEIIRE S ER572h, H
M& L TEEML RS o7z FIMMKIERE L
@ 15T 3 E%[X Tld 2 H T Color Intensity @ -3
VT HIZ R 5725 (Fig. 1 (A) , (B)), 10CHERIX,
ACHBRIX TR 412 EA L, ImEEIZIE L7z Color
Intensity & 72 - 72, 25CIZHAma B4a L 725 H H L
[ED 15C#HERIX T, i E#RX 13 & Color Intensity
BEAET, 6HHIZHRAMEE 2D, HEWIZ4CTH
BalX, 10CHBRX, 2> bo—)b X DKWl THER
L7z, 15CHEEBRX TIE, wiERELHic7va—
VEBEDPIHEE->TBY, 6HHRETOT Va—)
4%, (A) T12.0% (Fig. 1 (A)), (B) T9.5% (Fig.
1(B)) Tho/zZl b, HEBETERLIZT V-
WMiZEoTarxvy—varyXigtnr7 vy
I—a rypEEINS, JSERMEEZ T by
7 = U DEA L727-®, Color Intensity 254> L 72D
TlE 72w & 2 515 (Morata et al. 2003, Somers
and Evans 1979) .

L 72#%5 T, Color Intensity & 5 & 5 Bl »
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5ix, (REMPST VMY T =0 %dbRBREMDS
N721%) {EOERRLILEOEAL L B0 IR
BlEIN-GeE, REOTFELAF FICET,
WL IRELY A SE L ENEEL Rbh/.
GREOE A, 15THRERXIZB W TIE2 H T Color
Intensity D _L5ASIEEF > TnbH 2 &, 4~5HHIZIE
Twz—w%ﬁiﬁtfwt:&%%i%b%é
&, Color Intensity %z 5: < 3 2 7291213 15CI2B1T %
A g LB R 2 ~ 3 Eli)ﬁ@él“(“?)of:k%x_
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Fig. 1 Wine color intensity (A420+A520+A620) during
fermentation of Muscat Bailey A harvested from regions A
and B.

Table 1. Chemical analyses of wines from small-scale

KT - AEPSET H - NLIATER - S TR - RS

bNb.

MR IREE LI I o wTld, 5CT5~15H
(Ribéreau-Gayon et al. 2006a), 15~20C T1~2H
(Boulton et al. 1996), 10~ 15C T#tH (Sacchi et al.
2005), 5~8C T8H (Gordilloetal.2010), 5CT5
H (Lukic et al. 2017), 10C T5H (Gonzélez-Neves
etal. 2015) 7 EBfA AR TER STV 2205
HIXIERER GRS A &, T a— B ERT
% & Color Intensity [ZJk 4> L T S &2 E 2 &b
WhHE, BEEVSRECZDENE, EHRIEZ 1Lo
HWRLDIRELADY A IV TR FELUEDND 5.

¥ 72, ¥, Color Intensity 7 » b 7 =
YHWA LT DT FES 2020), TLADS
AIVTOKRUTHSL., 72 T =V IFERERH
WOMNEE A AT 2HE b HH Z &5 (Morata
et al. 2003, Padayachee et al. 2012), Color Intensity %
WASELWEEIOIE, M ERZ-OEED Y
AIVTTTVAEAT 72D E L, RARS
(2003) DOWFZEIZ BT, FIMKEREE L 0233 »
M=V E)BFRODON T — (A + Ayy) A LS
L7-01%, MR L ORR E & 612, IR
i L XOTH R TR 5 7 L A £ TOHED
W2 EH—HIZH D &b SR ORI RIREE
LXDOFERIZBNT, a¥ bn—wE;U%cmn
Intensity 2575 { 2 B e o 72DlE, LR OHAHIZ
Lb0LEZ N, WPIRERE LYK LT L AD
YAV RWET A Z & TColor Intensity 3] I
THEEDNS.

%z}ﬂzr]{ > O43ATiE % Table 112779, Color Intensity

IFW MoK A LA U T, Total Anthocyanin,

Total  Color Intensity Color Hue Proanthocyanldln A Alcohol ~ Total - Amino o g
Anthocyanin  (A420+A520+A620)  (A420/A520) (mg/L) Boam (95 v/v) Acidity Acid P
Cold Soak (4T) 1.85 5.26 0.72 75 = 14 1039 14.0 682 085 391 252
A Cold Soak (10T ) 1.92 5.02 0.70 70 = 7 984 14.0 638 0.71 398 252
Cold Soak (15C) 1.67 4.46 0.82 41 £ 5 933 13.9 6.53 096 4.05 2.34
Control 1.86 5.00 0.72 82 £ 15 1004 13.6 6.81 0.71 3.92 2.58
Cold Soak (4TC) 2.16 9.64 0.47 288 = 18 1299 13.7 11.76  0.63 3.42 2.84
B Cold Soak (10T) 2.11 8.84 0.49 244 = 0 1259 136 11.18 0.67 348 2.64
Cold Soak (15TC) 2.00 8.14 0.51 217 = 11 1195 139 1091 0.71 3.51 2.72
Control 2.24 9.87 0.48 335 £ 7 1361 13.8  11.54 0.81 349  2.87

a) Means and standard deviations because values varied widely
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Proanthocyanidin, A280 (%, #JHIKIEEE L i 15C
DIPRX DS, MOMHLX & AR TINEE 22> TH
0 COEAMEIEEE L i 7 v 2 = VEEEDIR E - T
722 EDERAE B b D), $# 2 Proanthocyanidin |2
DWW, M ERIREE LiRZATIST, 10T, 4Co
NEIZAK < 72 5> T 7z (Table 1), ZF1LIAL @ Alcohol,
Total acidity, Amino acid, pH, Density, Extract |2k & 72
EWIIBIRINT, BITHROKR L —H LT3
(Casassa et al. 2019) .

2. FEHLEAER
2EMIZ D72 B FHEIEHERIC BT, 1ISHE 104k
KT T > b7 = EA L7 (Fig 2, Table 2).

Table 2. Chemical analyses of wines in winery experiments

IRT A v ORI L OxhH

—
e

m Cold soak
OControl

—
=
Il

Anthocyanin [A520 pH 1.0]

2

0 - L
PO T T T P 0 .. S A O i Y
B ol ol ol ¥ ol T (N S &
FEFFFE TITE S
Fig. 2 Effect of cold soak on total anthocyanin in fifteen wine
samples.
Abbreviations; MBA, Muscat Bailey A; CS, Cabernet Sauvignon;

Mer, Merlot; Alm, Harmo Noir; Zwei, Zweigeltrebe; Yama,
Yamasachi; Sks, Shokoshi.

Cold Soak Total Color Intensity Color Hue Proanthocyanidin A
Condition Anthocyanin (A420+A520+A620) (A420/A520) (mg/L) " 2800m
Temﬁérﬁlture Day gg;i Control ggiﬂ Control gg;ﬁ Control ggﬁ Control ggzlli Control
MBA-1 10-11 4 0.67  0.68 2776 3.48 0.79  0.80 296 £ 20 325 £ 13 809 843
MBA-2 7 4 282 225 892 630 0.64  0.63 1020 = 84 1073 = 56 1827 1496
MBA-3 7-15 3 .74 1.29 431 344 0.67 071 359 £ 11 280 = 12 1004 858
MBA-4 12-15 5 1.89  1.84 476  4.69 0.66  0.65 296 £41 205+ O 1098 1052
MBA-5 69 4 144  1.04 530 430 0.74  0.86 88 = 19 47 5 970 840
MBA-6 19 3 244 242 778  8.57 046 045 191 £20 491 = 100 1306 1434
CS-1 11-12 4 190 173 7.67  6.76 0.67  0.69 1282 + 82 1119 = 65 1188 1126
CS-2 13-17 6 072  0.74 242 277 .00 0.87 625 =55 750 = 27 725 750
Mer 8-19 4 1.99  1.80 1037 9.70 048  0.52 905 £ 7 1011l £ 72 1293 1313
Alm-1 6-13 4 271 220 18.52 14.80 041 047 1427+ 5 785+ 4 1633 1369
Alm-2 11-14 4 1.87 176 12.64 12.18 042 044 863 +32 859 = 32 1203 1198
Zwei 11-12 4 320 291 14.01 11.93 037 0.38 2268 = 80 1349 = 37 1543 1334
Yama-1 10-14 6 6.62 505 13.78 12.10 0.64  0.86 248 =+ 58 370 = 29 2148 1971
Yama-2 8 5 550 429 10.85  9.58 083 092 <40 <40 1802 1698
Sks 10-12 4 9.88  8.52 21.42 1536 037  0.37 129 =52 304 = 35 2704 2479
Alcohol Total Amino
(% v/v) Acidity Acid pH Extract
gg;ﬂ Control gggi Control gg;g Control gg;ﬁ Control gg;ﬁ Control
MBA-1 9.8 9.6 7.66  9.98 0.61 0.63 3.67 348 2.35 2.65
MBA-2 13.6 139 691 7.14 083 0.83 393 3.89 2.81 2.79
MBA-3 13.7 135 6.78  6.69 0.68  0.65 391 3.87 243 2.43
MBA-4 11.2 11.2 792 8.5 1.00  0.85 398 393 3.10 3.04
MBA-5 139 13.6 7.66  7.38 0.74  0.56 359 357 2.30 2.20
MBA-6 13.2 133 870  8.63 081 0.92 359 357 3.04 2.89
CS-1 12.0 11.9 6.74  6.57 0.66  0.62 384 3381 2.32 2.29
CS-2 11.9 10.7 584 742 075  0.72 4.17 397 2.55 2.37
Mer 11.4 12.1 725  7.96 0.65 0.70 3.64  3.65 2.34 2.50
Alm-1 10.9 10.8 8.84 824 0.68  0.67 337 339 223 2.06
Alm-2 11.3 11.7 13.36 13.53 071  0.82 321 322 2.69 2.80
Zwei 13.0 12.7 7.00  6.65 0.68  0.64 355 358 2.32 2.13
Yama-1 12.6 11.5 11.28 10.35 146 1.30 361 3.62 3.38 3.10
Yama-2 12.7 12.7 10.62 1043 1.13  0.90 349 348 3.08 2.76
Sks 12.8 12.6 8.85 8.25 1.58 151 346 351 3.02 291

a) Means and standard deviations because values varied widely

Abbreviations: MBA, Muscat Bailey A; CS, Cabernet Sauvignon; Mer, Merlot; Alm, Harmo Noir; Zwei, Zweigeltrebe; Yama, Yamasachi; Sks,

Shokoshi.
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AL hoo5Bko ) 6 1A, BRI RE A (RT AR FOHEHHEE, T3 ba—lkx
LELTIEMELR o 72b00T v N7 =i TEHEDSHREIC LK 225605 ), IKIRRE L
FHLZD»o72 (Alm2). 3MfkIL, 2> ba— WCEoTHBT Y N TR ER L BEIZOWT
EHARTEE LIRE R A &R AICAE LTz X, UPERREMCRY 74 7T RFHEIC R AT
WD, BTN TZVIEER Lozl Bbh: ZWuboo, LTIy ba— VXL HEIZIX
(MBA-1, MBA-4, CS-2). At 1 BefA i3 g0 KR AR L Lotz 722l Eiko X IRESRES Y
FEA194C L@ o/l &, BERRMA3HEZ 5 FLOBY TR EZZONLEEICIE, A
2B FEREEZ SN, FEMRERHIZLILCD BICEHIEAST 25510k b & - 72
PHRW(MBA6)., —J, 7Y N T =B ER s BB G B B & & [A] Bk, Alcohol, Total acidity,
L7210k o), 3o iRIREE L 2 ORE L5 Amino acid, pH, Density, Extract D |2 K & 723\ &
BEOREEENR I NO— L LD Er-722 8 3 BlE S (Table.2), JEATWIZEDMER L —3 L Tw
HY, BTN T U ER L0, KR % (Casassaetal. 2019).

BELICX D00, BELRBEHREDENZ L SO0
RE L7 (Alm-1, Zwei, Sks). 7275, T %2 3. WHMKIERE L O E N

E THRAETHIRERLICE->T, B7 YT SRIORFERB O B\EOHMEDS & T, KR
U ERATHERTH T LOBERIILUTOEB) THA.

B REETAM O # 5 % Table 3 12773, ‘Color © 0D 1) WA AR LR

& OFHITIX, Yama-1 K UFYama2 &, BT T RIIAE LT L B A A Y o BESEEIH]
VYT oG EE T AR RS D BaE»HY, TELLRTKETERBTLDON L
T, BTN TR LK (Table 3D we bz (10CLUFHESE), B4R LR
variety DA 12 “a” T/R9) X, BREFMTLE X2 R TS, 5~10C 28% v (Alvarez et al.
BV E VI KERICR 572, FoMlicd, Flavor: 2009, Benucci et al. 2018, Gonzélez-Neves et al. 2015,
&1’ , ‘Astringency : #:A (JUELME)', ‘Body : JE Gordillo et al. 2010, Lukic et al. 2017, Ortega et al.

Table 3. Sensory analysis of wines in winery experiments

Aroma from

Color Flavor Grape Astringency Body Overall Quality
Variety  Vintage
gg;ﬁ Control gg{ﬁ Control gg;ﬁ Control gg;i Control gg;i Control gggi Control
MBA-1 2016 1 18%* 8 11 7 12 6 13 6 13 6 13
MBA-2* 2016 19* 0 9 10 9 10 13 6 15% 4 10 9
MBA-3* 2016 15% 4 9 10 12 7 14%* 5 15% 4 11 8
MBA-4 2017 6 11 10 7 9 8 6 11 6 11 8 9
MBA-5* 2017 16%* 1 13%* 4 12 5 15% 2 13%* 4 14%* 3
MBA-6 2017 0 17+ 3 14%* 3 14* 4 13* 4 13* 2 15%
CS-1* 2016 16%* 3 8 11 10 9 11 8 11 8 10 9
CS-2 2017 3 14%* 4 13%* 4 13% 4 13%* 4 13%* 4 13%*
Mer* 2016 15% 4 16* 3 13 6 8 11 9 10 10 9
Alm-1 2016 18%* 1 12 7 15% 4 12 7 13 6 13 6
Alm-2 2017 13* 4 7 10 10 7 11 6 10 7 7 10
Zwei 2017 17+ 0 14%* 3 12 5 11 6 12 5 12 5
Yama-1* 2016 10 9 15% 4 14%* 5 12 7 8 11 14 5
Yama-2* 2017 9 8 7 10 12 5 5 12 7 10 4 13%*
Sks 2017 16* 1 10 7 10 7 11 6 9 8 11 6

Paired comparison tests were carried out by 19 and 17 panelists for 2016 and 2017 vintage, respectively. Each value represents the numbers of
panelists who chose either cold soak or control as a higher one.

a) Total anthocyanins in cold soak are higher than those in control in Table 2.

*) Significant differences (binomial distribution, P < 0.05) between each cold soak and control group.

Abbreviations: MBA, Muscat Bailey A; CS, Cabernet Sauvignon; Mer, Merlot; Alm, Harmo Noir; Zwei, Zweigeltrebe; Yama, Yamasachi; Sks,
Shokoshi.
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2012). BE#TIE T F72@H L TBL 2 e
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(e U O BF A A Y O T B 7 P 5 Bl S
(&, BRARAER 12 70 ~ 100 mg/L OIEFEIZ % 5 X
DI % 7 EY) % AGERE B 21T Z LA
T LW (IRIR Y A 2 iEEM A 2016). oA, B
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