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Abstract

Vidal is the primary one of grape varieties to produce icewine in China at present,and it
was used as experimental material in this study.The effects of key process such as
compounds change in Vidal grape at stages of ripping and freezing,icewine material
freezing ways and yeasts were studied during the year of 2008~2009 in Huanren,Liaoning
province.The results were helpful to determine grape vine bury time and harvesting time,
to find out reasonable freezing ways in Northeastern China and to screen regional and
variety characteristic yeasts for icewine making.The paper also investigated the technical

cause of high volatile acid level from icewine fermentation to find out technical conditions

to reduce volatile acid level.

Tracing weight,sugar and acid content during ripening of Vidal grape,it showed that Vidal
grape didn't grow any more since November 9th,2009.Then grape clusters can be pruned
and grape vine can be buried.Based on experimental research and the climate data
(2007-2009),time and temperature were proposed as indicator to determine when vidal
vine can be buried.First ten days of November and 0°C~10°C can be used to determined
when vidal vine can be buried.

By systematical analyzing the quality of raw material and icewine produced from different
harvest time(temperature),the data showed that the quality of raw material and icewine
produced from December 26th to January 10th both met Vintners Quality
Alliance(VQA)standard.Based on experimental research and the climate data (2007-2009),
time and temperature were proposed as indicator to determine the harvest time of vidal
grape.The change of temperatures should be concerned since the first ten days of
December.Grape harvest time can be determined based on the change of temperature The
quality of icewine grape harvested during -18°C~-6°C met VQA standard,and these
grapes could be fermented to produce high quality icewine.

Physicochemical index and sensory quality of icewine raw material,icewine and fake
icewine,treated by three kinds of freezing ways,were compared.It showed that there was

no difference in physicochemical index ofjuices,compressed from the grape freezing on

the vine or on the wire in natural environment,and there was no difference in
I



physicochemical index and sensory quality of icewines fermented from these two grape
juices,too.Physicochemical indexes of these two raw materials and icewines both reached
VQA standard.The way grape freezing on the wire in natural environment could be used
to acquire icewine raw materials.And it could enlarge icewine production areas.The sugar
contents of artificially-frozen-juice and fake icewine both couldn't met VQA standard.
Tannins,total phenols contents of artificially-frozen-juice and fake icewine,were clearly
higher than the former two treatments.“Fake icewine”was brown,less odorous,and
imbalance.And this wine lacked the typicality of icewine.

Nine commercially available wine yeast strains during icewine-making were
compared.The performances of yeasts during icewine-making,physicochemical index,
flavor compounds and sensory quality of 9 icewines were evaluated by means of
meta-analysis.At last, WY1,WY3,WY4 were selected as candidates for
icewine-making. And WY3 was the best for icewine-making.The fermentation
performances of WY1,WY3 and WY4 met requirement of icewine making.And
physicochemical indexes of three icewines fermented from WY1,WY3 and WY4 reached

international standard.Each icewines had respective characteristic.Ice wine fermented
from WY1 had strong but persisting ester odor character for its highest eater content.

Icewine fermented from WY3 contained highest Phenylethyl acetate content,and showed
typical icewine style.Icewine fermented from WY4 had high ethanol content,and emit
dense ethanol aroma.

Using the orthogonal design to study fermentation temperature,the sugar content,yeast
and the dosage of yeast on influence of volatile acid level,it showed that the most
influential factors on volatile acid level was yeast,the sugar content in the second place.
In Huanren icewine region,the optimized major wine-making technology of icewine were
as follows:grape freezing on the wire in natural environment;time and temperature of
pruning of grape clusters(first ten days of November and 0°C~10°C);grape harvested
time(-18°C~-6°C);the sugar content was 32°Brix~50°Brix;The yeast strains was WY3

and WY4;dosage of yeast was 0.3g/L;fermentation temperature was 15°C~20°C;
according to sensory quality and related indexes of icewines.
[Key words]: Vidal grape;Icewine;Harvest time;Freezing way of icewine material;

Yeast screening;Process optimization
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Fig.1-1 The average temperature of months in Ontario Lake and Beidianzi region
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1%(v/v), —FBH ] 26 TP TR BT e 2L I X — VRS 2 &

—
—_

1.3.2 XAEBBABIEPHNELRR

R IR 2 A ) I LAY IR B DA R R SUAF AL R BT R 56 i 17 R ) AT,
EAEFEARR. BRHIR LS A AR R, PSR 2 R ZE IR IR .
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1.3.1.1
1.3.1.2

WA k¥ W £ % 4 # X

1.3.2.1 ERENAE BRI

YRR 2 M & W0 R e R vh = AR R =, /D B N A W ) R R, R
FHEEEE W B IEH . B2, AR E Sk miy, 05 %) & R A BRI,
ARESH RIRE, KA THAT I, Kk, OIV ARAEST UK 5 K B AR
BT TSI LR 2.1 gL

1. 3.2. 2 HEEPEERAKIR

Tl R AL ST 2 1 R TR P S A F 1, 2 AU T T IR B B LR T )5 %01 o (HLZ,
M BF & I I BERD G Ml B B M R AR SRR . TR BE R B BR AR S R Y K R TR
100mg/L™200 mg/LyGFE P, BAK 52 BIRERER A Rl P AR 67 v 2EL s i) s
[3. BEERAE R AENIRE AR Y, R & T2 2 RER D .
1.3.2. 3 EEERYE ARV 1L

X T RN B, AR . WA RS M AT, Bl
A 0 RERVANE 7 U AT 3 SR R FUBR R o 10 264 S BT SBUMT . Fid, 19
TR SR e BRI SR (LR AR [y — ELRTEE S 3
2R, RARATHRERET .

SO VE S FERE A Vi TN SN A SRR BRA P [38]. ik
WA (1) i 2 BEAEGA A1 2 BRI RIS 2 RARAGA & MBS T4 (2) o
B B S R ERBRTTI AR PR (3) ph TR B 2L A TR =2 (4) el 2.8
WK AR 2 BB AT A (5) Z RIS LB P (R, B AT IR
AT R R AT TR IR, TR0 2 P38 P TP 92

X AR R R T S0 BRI T B AT, RN R
WERRIE A . BRI I 0139,

ARG LE R R RRATLE, TRA S B4 e e 8 s PR ) T A
TERENET, BT 2 A6 P RS2 R R

R Pk R M B T A R 0, (R R A R 2 ORI ATIRT 2 p
(B R e R TR %
1.3.2.4 EEMIOTEIEIE

T TR T e A T PR e 1 LA, BRI R BR AR, A I A2 A0 I IR T 11
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1.3.2.3
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Ak B2 —MIFEREMAEY), EEANEIIELT, B OREENRCRE. 7
REEAAIN, RIS A AN, IR B SIS AR, RUETR G . XA
ReR7 18 = A4, HREFRRARILE L.

B2, UK e KR I 2 R R I AR BERR B 51 R 1 o IS KB 1Bl 2K
W, UK Z P DU = & S 3 R IR S T B BRAE VK & VT B B R T, D 1 IR
—HB R H AN mEE R A . KT S I e S R R R A A v e
FERBIINELC RMIERE . BN, T ZKF LRI AR IKIE % & B & = 5T
D& T 4R . Barbe 58 M 501V it 7 PR3 KR M2 RE: Zymaflore
ST*041. Daniel]l %53 Zymaflore ST
TE UK 1) A B v 7= AR O R R 2 B¢ /D 1) 3. Marina Bely 254 57 & 3 T.delbrueckii
MR ERELA20: 1 W ELBIEAT R, P A IR &

% VTR PG e B 40 & 1 /D 5 3% F166%42] « Hein S8 70 & DLUKIT o £, R (AR P It 5
IR R SO, WL IS N Ty 2tk /b (43) o [ PN AT S Tk AR BRI 7T

1.4 KEEEZKEREOTHMIER

1.4.1 KEBRIRKEDRIBELS

RS DI ] B LB TN T, R RE L ROME . R aRE . R,
L 2] 2 MR RO A ) SR S P B R B o B A SRR 90% LA . B
RACEA HEREEIEM, BRI & 1. ARSI TR K, HE
IR0 R SRR I AR 2 o, 5 B e P SR SR L ) I S . A, D7 B
MR S SRR KRR A5k, R H K AR EZY R —[4]. 7%
LI E AN FIREIR LRI ICRE , W IT 1 UKI B 73 B RFRAG 8, S S UK v DL 2
ARG FERE R DR BE A B X 8], DR DK St 1 — M ] S mT 4T 782549

% =

1.4.2 XEBBRIRKEDHIERASY

A AN E BRI AR FTRIRE, H#@E@%ﬁ%*%
FALE PR, A RLHRIESGR. 5RES W REEEN B RE KA ILR.
6 A I I, A IR A R BT . SRR R — ﬁmﬁ%ﬁ%Mﬁ
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PR, A BT i o8] 6] SR SRR o A2 R U R KARA ™ X, B a e RIR S ' —

10



WA k¥ W £ % 4 # X

A R . ATIEIRE — P NETERIANLER, TEMA Rh R,

AW EGIRNERERER. R, AR, IR, AR, 4R
2w AR S oNSe/L10g/L,  HATER pH KER A B T A BRI
Bro A S SRR U AT LS B E s B 95, Shimazu SERF ST 11064
BRI NUERA T H . SERR SR, LRI E AR, 50A .
AR S AEAEDC, A SRR R A A HURRZH R P e A B R [46] .

IR S HENN T S BRI PR, SARE R, SRR RIRE BN,
BRIRR EEOR MR R, b Bk BAEIE VT TP Z R IR . BREER KRR A%,
BERR 037, e 1 ) VP AT LR Hh o e TR S 2 PR — iR o

LRI R R R EEER . WA RS Bk, Wl w40
. UKIETEmETEN IR, VK1 OREEAE K B TR W Q2
TREBHEOKA B VT R BN, O T HOE — 2R B AN R EB & R = A 1 .
FURR A SRR - LR KR 1, HAERI A P 1 & & oN0g/L~2.5¢g/L . ARRHER
Mefee HIRURAR,  — RS mg n R & o B A 7 - PR K #147]

B I 17 E P AMO JURP KT, R I E MG LRI T VKT (7 LR e 7
10 g/LEEA7 48],

1.4.3 XBEBERKBENEXIR

Wy R AR T R A SORBRSEI, A R SE I BB R,
TR G ) SOOI T R B . TR, TR AT BEAT o A IR S T Y A
TFROFFEE TR ZEHR. JURR. THR. 71 PISRSE.

Paul 255 & 1% RMSUKIE . B RAB By SR A o A Vi L, i KRR 4 L R
AT TF1) A6 A A 254 IS X DI By 2 4 70 A0 25 B AR K49

AR L AR AN K S 2 TR R R JE RO AERT R BAUR (Vidal) UK 1 1B 2E 7 Bk
LRI, B AR UK & S B R AT T IR AR T . S
WEFCRBL, BAURUKE & U AN . BER. MRS TT & Ly,
VKA 0 1 PR s T -3 AT S i i 25 22 R By SR ) HPLC AR &5 SRR, =
FEEHR. 77 IR AL & & R R R R 7 LR R IR T IRBE(EGCG) 2
AR UK &1 I B A R AL o JF 9 B3R Y ESR AR TR NI AR AT B 7 i B ARUR

IT
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DI I PR RO ARAE, AT E e 1L TR B AL T 2 AR A B K
2 BRI BORBIRF LR 0], BRI 7 HE A 7 #0a SRR R DA S

g

JE o
1. 4.4 KEE R IKER KKK

JRUIAR Fs 73 2 ) RS AT 6 TS o B ) R PR 3R o AR, L A A O T 2 VS O 1
A 25 B R A T R L

GM. Pigeau’ 501704 1 25F NS A UK IB ANEE B DK A £ ZE ARy, A DL A5
A8 BE I DK A 22 KW KIS i A7 8 R AT 35 R MW o 2 25 AN TR 1 GC-ODP %25t £ 34
PRI BR A AR R A AR, IX B I FU 45 RO ST AN [ b 22 Ta] k3RS o B R 4
PRI RSO 1l REPEAIRL 2 » 2 HE R S5 R FTHS-SPME 1 S UK o 67 1 7 (14
B HEATGC-MS ENE T, AEEAR UK & &b 0 B 2 101 R 4 R Ak Ry
FETEHSOR, Horh R EAFERESE . BESK. BREEMIRMGSE)T &Ry [61]. #REFI7 LA=1
il (BT FERBEMTER) MIa R, DU AE . RN, S5 AKX A
[FIAEG B 13 BUSTERE BT SN B, S5 R R 28 AT B — K 5 2 53 N & 0K 976
EHNRAER ST, TRHEE . BERE. D-FrEli2, 6-— -2, 6- IR/ 36 KK
1A ) I R A 521 -

1.5 fIRBFENEEX

1.5.1 KEHARUWREEERN B

UK RIREFE, AEBRE IR T U BOH s, H RS T X 7 m et AR . H
VKR ERZE e, B ZEERTR S,

NRFEVKIE P, FE E 20005 WINE K 51 BAURE & . HAT, S Kl
FE I SCHR 32 B AR AR AR VKA A AE B ERARR R I Lo ead S Rt e, &
BRI TR RILR G, HR AP, sisrRim, 4R, B,
RPN, SEARR, A/0EWmBRS9]. TEMAMEILREL, BAVRUKEE M
SIRMRE IR IS 7. HET, BAUR DA BT ORI AR R . £
ERRRGIRE T, R PR R AR R R, R RN 2 B 2SS o X
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NS

FMEBEEREWREEHFVINR R HZRTHEA X8 BAUR 0K %
RERR RS RETRE . 1R By RW MR S & B AR IR A RGRTT

FEILTAEAS, AT L XA & S SR /L, M o e I 7 58 S
FEMAR ELEUKRTPJE, BIETERISR T A E UK RS A R 7 S—— B 2R R
B URED: 11 AR N AR T, R R SR AEE R B ok Y T Ok Bk 24
b, RHIEAE SR 22 B B ARGEUK (RIFRBSARISR) o KT UK &I B ARV R 7 XA AR R 1)
WA PTFRERI BRI T REAE12) S5 R0 R M /R &I7E L o ) 3%
BHRZATHET IR FRU, B IR AR R R IFASE M A VARG UK S5 R i . EE
1T T B LU T AR SR T BB AR YA R RS AR v R 1 A g 1 7 ) 1) SRR
H P URIRE R A ORI VEORL T DL A1 7 SR T SR S R T i b A ) 4 DK
TR EORE B, AR R T R R B R L R AT S o (14 AL R A A HEAT R
Gt IT, SEEER B AT IR, B89 IR A R AT AE R K R A
(LSERV e i Fwiy s Kl Wit J)

AR P NIWEFE 1 UK A2 77 T2 R L M A 3R, LB AT 1 R 8] Gl )
X UK 2] o PRI, AELSA R AN RN T GIRLFE) RS UK A AT BRI ik e, (64545
WAMETEREE: WHIT 1 & Al IR X Ol i BTS2, a6 e S vkl
BEREGRE . R R PR IR S B AT AT . AT AN D BIE ST T ORI s R R I
FERAHIE 7T 40411, BETETT 1) 32 B R AEBRACT RIS 1K, BTN 52 R Gt
T ZIRF EARTI im ¥E AER ) S A

REVKERTEZRNRIr: B YR BRI, XU S IR Tt AE e T,
E2 TR S H B Bt ai RA ARG B uliRas RV ATE .

v

1.5.2 ERXMRHNEERNZTRMAREX

HeF IR FE AR 1), AR ST AR JUAN 5 TR R HE 7 -
1 OKHIE R R S R R Bl R BT Sy, pH & EEPTEIRFRATIT.
IR ) BCATE R L T B AR AR BT T A BT 58 DI %) e BB BT I R] T UK
%) Vo UR I R ORI TR AT BT 5 DR RSO
2 AV SRR XS FRNE T EAFAE (UK A ) = R T 2 AR AR R ARV
VRAIN V% VR 2507 SRAG I UK J5URE SR B VKB R . IRy, M2, AUk
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e AE R %4 X

J o0 S B R AR AR AT W IT, ARSI T AT A (0 U 4 O B B A v R 3K
- B AT SO B AT RENE s RS ORI AN N V8 R R SISO R o B i b AR o
Z5t, NUKIETT 3T RCCAR R S S (B AR -

3 AT SR IAS [ AU 0 P BEBEAT A RO AR, DA 128 H 5 3 T AEA S P X
T UKIEEER]

4 UK RESSAR TR A RS BRI, S R R IR A R A R
PR o A TH G i UK A B R P R IR BN R R B AT T . AU,
RATHF UK L2 Mo, PRI &S B R IR
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2 PkEERHE L Bk AR RYUAR R

i

2.1 Hi

FERE I TR, AFSIRERT-20°C, 1 BAR/R A &) R A R T 20 Ct 2
RARTF . DA A e v B I A, DK el R R B, A R ORI A B AR
s, A3 SR BAT IR A, XA SR UK I R . A Rl R A
(Bt e aE 5 P [ NI N B ) 91 S 10 e US| S o T it o i =9
o K,  —HIELAEIOA NUBATHIE W EAEE . M g, X
AT TR RS G, Mk Z BRI AT LUK B bR 7 X ——3 T
FEAT AR B EAE T TR 5, AE9A R ETLH e, BERSd BURE—IX,
BIF FE AR UK A A3 — i B B o AR AR (1 AU, D S UK A 4 & R A A1
BB 18] 6 ] e B SR A R AR

UK R OY], AR R BRI R, B2 X 70 UK AR SRR ) — > B 22
febr. HETEIRE, XTUKE& RGN SR H R JeTr. IRk, —HEst
EARER 12 AR A Z 3T UK 2 R IR G, AR — IR RS 7
ERETS SE ATE BV JFURHI A 7= 23R, RIS S5 RS IR R ERESR S, I
B BOBE TR SR I0E o A B30 5 0 T — I SR AL E8) UK 2 i e % P R 3 DK 1 )5
EARPIAURE dh AT RGWETC,  H IS DR & 5E BRSO .

2.2 HRFGE

2.2.1 REHH

NI & . YR ik v A R A B 3 B /R (Vidal) DK & o 56
EHUEA- B AL E T 2 ACHM RIS SR UK AT, VK &SR /M ZE R, BRATHERL
mx3m, FF666. Tm? 2228k, A2 E . F1666. Tm? 7 E R E£E500-600
kg
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2.2.2 RBH*

2.2.2.1 RBWE

3 R0 B B e P bR REE MO F N AR AT A B A e B E 1L A
i), ARPERFEIRAE L, SRR I AIBE5-7d o SRFEJEIN: SRAERT, SHEmiH BE T ,
M52 PWAM B R, DURGRE . . JRES, BENLECE & K300 B, EE
KA o KAEJE SN VKFE-20°CORAT, 7 (1IN SE o 75 2 R BRI 61 26 1) R
BRSBTS R A bR . RIS T 20099 H NEIE 1L H AT .

RO S B B S e 48 bR DURWOE LB A5 UK A 1R 8 267 7 kB bk,
KFERT RV ANI2 18 HB=TH19H, AR [E[RIBG 5-7d A5, AS[E R YR
) (R UK 2TV FE B T B — 0 B AT M E A, 3 7 BRI I LU RO RE [ W T .
TREME: SR, SRR, pH {H. B, B, B GIRA S . BRarkits
Ab, BRIAE FI KT 75 2208 TR A AR . FERBRANH . {56 T-2008 4F 1 2
HI18H=1H20H#17 .
2.2.2.2 XEETHNEZELZ

BERRG AL FREGE EEERE, R 103 /K, fE35°C T 40C FiGfk
30 minl®3].

RIFT 2]

VKA ] T — VEIE — IS A B — 328 R % (10-15°C) — 1k R B — 38 — UK
i

b RS, IR R R SRR S, R ATl BB R AR
AT (IR 2%

REES TR RIMGEE . R, AR =38 AR e il R B AR .
2.2.2.3 !

ERLE: BT RPARE:,

B RCAAF: [11500mL & {7 BN 100K 4, 5 T N 8 s 7K x A8 7K v v
» TR AR Ry o W RAA R =y-x.

M JEMRTII R IL) , BT g/L (LU ETRE L)

2: NaOH JWEik14), #fi: gL (CUEART)

B
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2.2.2.1
2.2.2.2
2.2.2.3

e K ¥R+ %44k X

WIkERE: HCEIRIEL54),  BALL: %(vv)

FIRHY): LEMREELS, Bl g/L

PR X gmE154,  #hr. oL (LLZRRID)

pH{E: pH-3CpH it

B SRAAMA-FHEHT (Folir-denis) %,  ¥f7: mgL

S%y: K Folin ciocalteu ¥ ,  #f7: mg/L

BHER . FEALSr . Hh: 48 FHPLC Mj5E 13550
2.2.2.4 BEFFERBREPFZ

M0 ERKYL A YR VPZNBRIE P VKA T BB i 25 B i 23R
GB/T15038-2006% AT, BEE 155 LLF-AE T

2.3 LRMTH

NE

2.3.1 FE &M R
2.3.1.1 B RARBRIEF AR R STV RAIEN

180 r —— FH IR ()
el | " i — TR (l
1 l. -_____J"—__—_____.'___r____._——"- \“‘—,_ - | SREN
160 W > i \
50 k a
150 & __.._Nm
140 F . B , .
130 b :'
120 F &
110 F
100 = 4 — s 1 1 i

] -

9H2
10 H5H
10 H12]
10H19H
10 F 26|

]
1H9H
11 H16[

12— 1094F B /R UK &) AT AR &) SR SE P RLE . PR AR AR AL

Fig.2-1 The grape weights and volumes during Vidal grape ripening,2009
ZNETAD SRR SOMINER A: NS VAR S IR AR SR EY/E G Y R A
2-1%5H, fE9H28HAE10H3H, % 1 iR A FRAR R AR G, AR IX
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2.2.2.4
2.3.1.1

WA k¥ W £ % 4 # X

WiTe), A A EEJERIN . RBRIER K. WI0OA3SH E10H23H, % 1 H R
EASE/NIEIG A, T 1) R ARAN GG, BRI IIE], A A R KA
FREISEARR R, MAESER IR, EERERE RGN A %) FoR E AT FORLAR R (A2
WAEI0H23H E10 H28 H HBL A5, 10H28H LA, HI&TFLR4E K, R0 4
FrA A, Ul W A 2K 1 6 £ 10 H JeTE B 2R B

2.3.1.2 BERREEPRE, BRIENTH

20
00 F —o— LR /
80 F >
| . -
N o _*___,.- —
z 160 F o -
/-‘r_
] F —
1 4¢ //‘ g
v
120 |
100 . .
T = 3 =2 & = @
H

P 2-2094F JgA /R 6 ) G e A Hh B 2 A A2 AL
Fig.2-2 The total sugar content of grapes during Vidal ripening,2009
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2.3.1.2

WA A ¥ W+ %R X

o T P ORCATRN TN
270 r

ol / \/,_
230 F
B

g 210

190 &

170

-
-

i

-
-

150

] -

L1-16

11-9

—

101
10-19
1026

9-98
10-5

El2-3  094F gL AXU/R ] & 5L UKL I 2 B
Fig.2-3 The total sugar content per grape during Widal ripening,2009
TEs 6] FL AL 5 B (mg)- S ¥ AR (GLy X R AL AR ), S B2 Hl 4]
RSP S R A

il A AE BN 5 A R rh, BRI ) (L EI2-2) o IB¥I2-345 T R A R
SRORL OB R, EL SO R A AROREPORE AR AR R 0L, DAHERR R ) KL 2K K
TS5 P2 AR O S8 I B 00 o 10 28 H 2 i, KRR 60 2% SR v o #3380 21 e KAHL
10 28 H Jm, # %) R SR BT ARSI, B0 i DA AS 2 0 e i g o, oo
DR A ] ) SR KR A, A A 2 B AT B

18 r
16 g o (iR

( 19 k

A i A ——f"‘_".

M) 10 .

i s |

iz « L

i 0

) g

Kl2-4  094F AR /R %) B 72 b s R AR AL
Fig.2-4 The titrable acidity content of grapes during Vidal ripening,2009
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MAE SRS EAIONIHNE10H23H 200, XBFRERS, 4EiFfEldg/L~
15g/L 2Z 18], TAE10H 23 H Z Ja I U K mg B Ak, 3 DA ) e A2 i B A2 4 SRS 1
FEI0H23E 11 H8H Z A3 KA [ BN, MMA10H25H. 10H29H
ATTATH ) H P8R K T 10°C, i B B T i 545 76 4 9 R 1O WP/ Rl i, 350
RIS AR R 1V AEI 2 (MLIEI2-4) .

2.3.1.3 ITHELCKBABRBEEREFSETHL

M HFEARERE ETEEI10°C UL B, KEBHCRIED A REiGRAEK. K258
N, I0HTHZEI0H30H, a1 H 5 78 BAR /R 5 & K& 3R £ 10°C
ERES), AR BRI /NESE I (E2-2, 2-4), YR AT SRR AT RE
MY, 10A31HZEILAIH, HPHRE TBEE0CEAL, & M.
R EAHHEZ. 11LH6HZ8H HIAE EFRH10CLL L, <RI &
9881 &1 R R B REIVE R i, SUERERAC I R RIS £ . 11TH9H 12 H, H
SEHRURAE-3"CT0. 5°C 2], IR B 250K, A RAIREF ST g, B
RE PR UF 7] 2 SR S5 W R 22 T B 400 Joi A2 46 T g /b SO B IS5 0K, sy ARy
20094F XL T REA— A/ i 6 e P 1 L3

. I
15 & P |
\ .
.l A - A "." ‘II I| &
= '\ J £ % | /
L Vi et .". y. “/ 1 " I.
L ‘ II._"" ql i |
¥ \ |I '
+ I| |
A VY 1 -
] LY (1 N
oML 0) %/ 11 ] ]\
L "."I *
”
| " “v‘ I'b

K12-5094F 3L T AEA— UK %) Jm 2t 3 1 2 Rl AR AL 14
Fig.2-5 The daily mean temperature during after-ripening stage of Vidal

grape in Huanren,Liaoning,2009
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2.3.1.3

W A& A ¥ B £ F £ # X

F2-1 I THREAZ07T 094 AR /R Hl &1 A ZE 15 A P 3 R AR (C)
Tab.2-1 The ten days mean temperature during ripening stage of Widal

grape in Huanren, Liaoning, 2007 2009 (‘C)

20074F 20084F: 20094F
9H LA 18 18.5 17
9H 4] 18 18.3 15. 7
9H T A 14.8 13.2 15.3
104 Efy 11.8 11.9 10. 35
10 H 4] 6.8 13.2 8.5
10H ™y 6. 2 6.1 8.5
11H kA 4. 55 3.4 4.1
11H Ay -2.5 -2.4 -6.9
11LH T H] 3.2 2.7 -3.03

0C 10 CHMKIR, M&JLFARRERK, KRSWEZ MIRMEAD R A, 7L
BEAT A A R R8T HOR, 0CTI0C IRt SiE i E IR LS, A s
HK, ST HATHETEE. 0°CT10°C PSR AT DAVE ok 4 e 28 1 1R iR B FR s -
ZiaiE =4 (0T £ 094F) M9 H £ 11 A A FHAE, K11 H ERR-F<IERY
AEAEOCT10°C 2 la) (W F2-1), 11 H EA)A] DR IL T A A 0K 2] 38 L PR IR [R] A o
HEE2-57 51, 0911 FAH11H4HZSH R FHRBEWHEL10C, AE
A DRI, R A R T A e ORI AR A AR, LARE v . Aok
Wi, 0T HEAT R UK A RO R E N 1L B iEAT,  EAAR [A) U S BLR E (0°C
T10°C) SR E -

2.32 KEBRWHNHAR

2.3.2.1 EHIBHISFRAOLLE
F22-208-095- A [A) K WS HH UK 8] 46 7 K BT BIR UK () BRAL F5 b

Tab.2-2 The main physics-chemistry indexes of grape juice and icewine in different

vintage, 2008~2009

- UKH T VKA %
RIGE em am U FRbM WE ERR
(g/L)  (g/L) vl (g/L) (g/L) Pl (g/L) G (v/v))  (g/L) (g/L)
08-12-18 305.5  11.68 3.21 110 12.56 3.23 39.5 11 0.93 8.1
08-12-26 380.5  14.01 3.26 155.3 15.38 3.25 48.8 12.3 1.67 10.4
09-1-3  361.3  17.463.09 152 41.1 12 1,41 9.4
09-1-10 390 15 3.22 156 16,1 3.2 49 9.2 1.3 11.7
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2.3.2.1

W e K% 8 £ % 4 # X

09-1-15 500 16.93 3.26 273.6 17.81 3.37 779 6.8 .52 9.8
09-1-20 520 16.543. 2 336.5 17.6 3.35 78 11.8 1.31 10.6
09-1-25 315 13 3.2 115 12.7 3.22 40 11 0.9 10
1ax 520 17,46  3.26  336.5 18.19 3.37 78 12.3 1.67 11.7
min 305.5 11.68 3.09 129  12.56 3.09 39.5 6.8 0.9 8.1
mean 396.04 14.95 3.21 190.2 15.76 3.24 53.47 10.48571  1.29 10
Cv% 21.23  14.49 1.78 42.76 14.96 2.91 32.12 18.61041 22.22 11.12

F2-245H T 08-09 AN [F] SR USC T [R] UK 81 4 ¥ A BT R KRG 1) 3 B2 B AL F B il 52
. SRER, UKEET ISR, SRR E W [ AR AE, A FEEREGHIK
AT AR, RREENERAZRBIHI K T10%. E08F12H18HZE0941H
20 H HATE), oK & i) SOBE & B A R WUH R WG i, 20941 H25H, UK
AT EREERERE, X5REFAEFBRALR. 12H18HMLH25H KL
(T, AR SRR 2 B N305. 5g/L < 315g/L A FIVKIFE FRIE K 932 © Brix
FOEESR . A 1A SR A8 A S 77 A BRGE VKB SR . 0941 H 3 H RIS FEAS 2
AR, (HHEEEEA NSRS B85, UM E R IRR & EiC ] fe 5 HAb
IR, LOanm ) o B, e ZE I %), SRS B E0E .. A FRRBUHIKE
VT pH R B B (cv=1.75%).

AN TE] RSO UK 20 ) 32 EEERAG AR AR T R T pH ZE R BUNAh, HARIRFRIINE
HZ R K (ev>10%) . 08412 H26H, 094FE1H3IHMO9ET A 10 H B i 1)
VKT PR B B B TR A P B UK () R o A I ) B SRR 140 2 T 3 1) D G ke e
T EERICEE S, ARSI R S5, 091 H15H . 20 H KUK
I R RS s, YA AR R R B UK A0 I FE (11%(v/v))e
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2.3.2.2
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Fig.2-6 The sugar ingredients and contents of grape juice and icewine in different vintage,
200872009

URA T A AP i 0 R SRR PR 09 B 70l AR 121 /L A85g/L (LR
2-6), AHLER S EFFK 170, 76g/L, HAPWAMR, SERE, FERDBFIKT0.1 ¢/L,
1. 26g/L, 0. 03g/L, BRHABRHMGINT0.62 g/L(WEK2-3) . ANFERBCIHKAE T KFTR
FEVKIN BRI HLIRA & B2 RYE. THI5HM20 H RMrvKE &, Hit
LT R B UK 25 R L > & &, AIURA S SRS &N . 12H18HMIA
25 H KR 47 JRORE A B VKT (138 2 B A SR & i, A LR & BRI R, 75
USTER AN (T3S

2.3.2.3 BEp. BTHE
F2-308-094FAN R RS HA UK 781 &7 ¥ S AT BR UK A LR A A (2 /L)

Tab.2-3 The organic acid ingredients and contents of grape juice and icewine in different

vintage, 2008-2009

e

R TR A R SRR R BHR FLIR

UKAEEIT 08-12-18 2.4 8.4 0.9 0 0 1.7
08-12-26 2.3 10.6 1.2 0 0 14.1
09-01-03 2.4 12.3 1 0 0 15.7
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2.3.2.3

09-01-10 2.3 10.5 1.3 0 0 14. 1
09-01-15 2.5 13 1.3 0 0 16. 8
09-01-20 2.7 12.6 1.3 0 0 16. 6
09-01-25 2 8.6 1 0 0 11.6
08-12-18 2 7.8 0.7 0.5 0 11
08-12-26 2.1 9.3 1 0.8 0 13.2
09-01-03 2.3 10.7 1.1 0.5 0 14. 6
VKB 09-01-10 2.5 9.9 1.3 0.7 0 14. 4

09-01-15 2.5 10. 7 1.4 0.7 0 15.3
09-01-20 2.5 10. 2 1.3 0.7 0 14.7
09-01-25 2 8.6 1 0.5 0 12. 1
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F2-708-09F AN R R ISYIVK A A6 4 B 77 L A By & B A AL (mg/L)
Fig.2-7 The tannin and total phenols contents of grape juice in different vintage,

2008-2009
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Fig.2-8 The tannin and total phenols contents of icewine in different vintage,
2008-2009
ANTEERSIIOK A & ORI B . B A S A . . Bae s
AR D, WA e Bt . 12 18H A =1H 25 H M), % 5k
FRIER L B IS I s BRI 0L (B2-7) o X R TRUGIR BRI, SRR
JE 5 R T BB B AR AR R (0=7,r=-0.97",p<0.01) . RULI
FERRAG, UKAIE R I S IR AR B, AR R
AN ) By B A R s A AN R S (WL EI2-8) « T 16 H AL
J20H BRE VKIB I B SSRGS EE  e. HARSRUSYI R UK
B, MM SRERAE, KNSR IRARRIT
2.3.2. K BEHNBERE
AR2-408-094F A [F RS (O UK ) SR PP 43

Tab.2-4 The sensory quality of icewine in different vintage

A FRHOY (ERE & Rk ST A By
08-12-18 9 25 34 16 84a
08-12-26 10 27 37 17 91b
09-01-03 10 29 34 19 92b
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2.3.2.4

W E K% 8 £ % 4 # X

09-01-10 10 27 35 19 91b
09-01-15 9 28 36 18 91b
09-01-20 9 29 35 17 90b
09-01-25 10 25 35 16 86a

AN TR] RSO SRR RO UK s 2 e . Hodr, 12 18H ML H 25 H Rk
L, PERBGR SR E, A POk o Tk, (15 ERERE . BRIZE AR, AR
By TR R, BITERIE I vk R AR R T R UKIE . 1A I5HAI20H, Rk
BERAR, A& B8, R, RmE, ARERBOA B BRI E, HEHR
TR, VEREEIE . SLRPESE, ] DLVE UK i 8 >k 2 S A K

2. 3. 2. 53RWIHARG B

HE2-9n AR, BEEINERIRMIRRAS, UK &R s n. Hi5<E
T -6°C R RIvK I 4, B IA A BIUKIE R B R, H SRR T-18C R4 10K
B, HAGHEMETIINEEEIE50° Brix, ANREREE I BRI E11%v/v) . HIHR
BAE-6°C 18 CHT KA, VKH A MIBERE N32° Brix~50Brix, 78 VQA Fr#EXTIK
R ZR

g5 R2-5KM, T (0THEZ094) 11 H F MRIMSFSERAE-6°CLL L (A
RAMRER), @ T -6 CRIMPIIKE R, PEEEARRIAR KB R ER,  Shpr B A fel
UK AR . 12 A BRJFeE, APPSR E-6°CLLR, SR NAZ VT A
R, 2 PR (R -6 CHES21 2/ LL B, R AT S 4 28 13047 R U

&S E(g/L)
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. » *
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$e
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Fig.2-9 The relationship between sugar contents of grape juice and daily mean

temperatures
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2.3.2.5

e k¥R ¥ MR X

F2-5 ILTHEAZOTHE 094 AR A 41 RN 19 AU P 0 U AL 18T (°C)
Tab.2-5 The ten days mean temperature in different vintage of Vidal grape

in Huanren,Liaoning,2007~2009(°C)

20074 20084 20094 TR
11 A -2.5 2.4 -6.9 -3.9
11H FA -3.2 -2.7 -3.03 -3
12° LA -9.6 -7.4 -8.9 -8.6
123" H] -10.2 9.8 -14.7 -11.6
12H A -9.8 -14 -15.6 -13.1
FELH A -12.8 -14, 7 -18.6 -15, 4
RAELH F A -17 -14 -14.7 -15. 2
BELH A -14.7 -12 -13.8 -13.5

2.4 FENG

T I 620097201 04F BEAR /R i 47 2% S i AN i 3 AR rp 3 B R B R bR 1 IR ER K
Bl BAUREELELIOH23H 20T, KR AR EIEFHKELT6g, TFHREBDH
KB, KREESE DA, SRREN~ERR: X TR, 4
WREPES B0 A28 HIA Bl i KME170g/L; 4 H R RER AL HIH KSR
FOEMEL0g/L,  HPNREED ST AR A & AR R BT ORI . SR ERE [12] 550 5T
F MUK BT L BT AT RS BT R AIAT I, A2 SR Ok I RS &, (HIR
A HE— 5T 7078 % SRS BY f A TR AN B R ). 20094E 11 B 9 H A SR
(BB R S5 A TS5 R R AT A4, N2 27 1T DAEAT 1y SRAEAE BT, A4 b SR AR
Mk FREA R . AT P EA IR R AR R G E, B AEFKR TR
AR TSR, TR M X ) & A S AT R . B A R AN B
FLEGE M, R, BRI EE R R, ISR R A, T L
TR AR BN A PSR . #h20094E K50, A B EHLIL A 9 H =
1LAI3HNE, %M B H PSR E-3°CT0. 5 C 2 Ia], M 47 35 5 vl 5 4 4 2.
AT RS, BREVIPIACH:, wILAATRUEEY, EARH PR NERI0OCULT, KA
SR, A RAIR BTG SR TR, d R . T E], TR
BEAT R RS BY | AT R A R R . ARAE RIS B FUAN0T T 094E [ AR B R
B HH KR 7 PR R A S AT TR AR FE AR o dabs. 11 H B4y, o] DA R DK & ki
TR AR HE,  0°C T 10°CAE Ak s 4 e 1 - R T P AR B B) S R0 B 45 A ke R
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PA_E N BAUCRA SO BT T 884, AR PR —EANE. W
ETFHEMEE, BUiH: https://d. book118. com/2371450310
23006110
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